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Preface

The purpose of this project was to field verify the performance of the Singulair Model 960 with Hydro-Kinetic Bio-Film
Reactor (Singulair 960 HKBFR) residential wastewater treatment system manufactured by Norweco, Inc. The Virginia
Regulations for Alternative Onsite Sewage Systems addresses verification of all proprietary and non-proprietary
components of an onsite sewage system, as defined and regulated under Guidance Memorandum Protocol (GMP)
#2016-03, Implementation of 12VAC5-613-70, the Regulations for Alternative Onsite Sewage Systems (the AOSS
Regulations). The program consists of an application, entering into a memorandum of understanding with the VDH,
an agreement with a third-party testing agency, followed by field testing and completion of the agreements.

The Singulair 960 system has been evaluated by NSF International and North American Testing under NSF/ANSI
Standard 40 (Residential Wastewater Treatment), and is currently classified as a Class | unit. The overall average
performance from the system during the NSF/ANSI Standard 40 evaluation was 6 mg/L CBODs and 10 mg/L TSS.

The Hydro-Kinetic Bio-Film Reactor (HKBFR) is an attached growth media tertiary treatment tank and the final
treatment component of the Singulair R3 system. The Singulair 960 HKBFR is a slight variation of the Singulair R3
system. The Singulair R3 system has been evaluated and certified by North American Testing under NSF/ANSI
Standards 245 (Nitrogen Reduction) and 350 (Water Reuse).

North American Testing, LLC is an independent, third party organization which is accredited by the American National
Standards Institute to certify wastewater treatment products under the scope of Sewage Water (13.060.30) and
applicable NSF/ANSI Standards. The information reported is certified to be correct and true copies of the data
collected during the testing described herein.

The Virginia Regulations require the testing agency to provide the manufacturer of a residential wastewater treatment
system with a report including significant data and appropriate commentary relative to the performance evaluation
of the system. NAT policy specifies provision of performance evaluation reports to appropriate state regulatory
agencies at their request. Subsequent direct distribution of the report by NAT is made only at the specific request
of, or by permission of, the manufacturer.

The following report contains results of the entire testing program, a description of the system, its operation and key
process control equipment, and a narrative summary of the test program, including test locations, procedures and
significant occurrences.
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Executive Summary

Testing of the Norweco, Inc. Singulair Model 960 Bio-Kinetic with Hydro-Kinetic Bio-Film Reactor (Singulair 960
HKBFR) Residential Wastewater Treatment System was conducted under the provisions of Virginia Department of
Health Guidance Memorandum and Policy (GMP) 2016-03: Implementation of 12VAC5-613-70, the Regulations for
Alternative Onsite Sewage Systems (AOSS).

The Norweco Singulair 960 HKBFR system was installed and tested at twenty-five sites across the State of
Pennsylvania. Each site was sampled for a minimum of four quarters annually to evaluate the variations in the
effluent quality that are likely to occur based on the influent sewage strength, flow rate and temperature. All of the
systems were sampled in the months of June, August, and October of 2019 and February of 2020. Four data sets
were collected from each site for a total of 100 data sets. Effluent samples were collected quarterly and analyzed for
specific parameters outlined in the Quality Assurance and Quality Control plan (QA/QC), which included the typical
wastewater measurements (BODs, CBODs, TSS, pH, Dissolved Oxygen and Temperature). Sampling started in the
summer and continued through the fall and winter, covering a wide range of operating temperatures.

Over the course of the field evaluation the average effluent BODs was 8 mg/L, the average effluent CBODs was
4 mg/L, and the average effluent total suspended solids (TSS) was 5.8 mg/L. The median effluent BODs was 6
mg/L, the median effluent CBODs was 3 mg/L, and the median effluent total suspended solids (TSS) was 3.4 mg/L.
Statistical analysis of the log transformed data yielded an effluent BODs value of 7.5 mg/L and an effluent TSS value
of 5.2 mg/L using a 99% confidence interval. These values meet and exceed the parameters for effluent BODs and
TSS of less than or equal to 10 mg/L each as set by the VDH GMP #2016-03 for TL-3 general approval.

The average effluent pH for all sites and samples ranged between 6.37 and 8.82 with an average of 7.40 and a
median of 7.39.

The influent BODs concentrations ranged from 46 mg/L to 1,692 mg/L with a average of 427 mg/L and a median of
343 mg/L. The influent TSS concentrations ranged from 12 mg/L to 6,950 mg/L with a average of 528 mg/L and a
median of 235 mg/L. The influent strength met the general requirements of residential strength wastewater.

North American Testing has determined by performance evaluation under the provisions of Virginia Department of
Health Guidance Memorandum and Policy (GMP) 2016-03: “Implementation of 12VAC5-613-70, the Regulations
for Alternative Onsite Sewage Systems (AOSS)” that the Singulair Bio-Kinetic with Hydro-Kinetic Bio-Film Reactor
System manufactured by Norweco, Inc. has fulfilled the performance requirements of the VDH regulations for TL-3
general approval and listing.

The observations and analyses included in this report are certified to be correct and true copies of the data secured
during the performance tests conducted by NAT on the wastewater treatment system described herein. The
manufacturer has agreed to present the data in this certification in its entirety whenever it is used in advertising,
prospectuses, bids or similar uses.

S Ayt Sl

Nianfa Tang, Ph.D., P.E. Douglas Steele
President Program Manager
North American Testing, LLC North American Testing, LLC
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ALTERNATIVE
SYSTEMS, P.L.C.

ONSITE WASTEWATER TREATMENT AND DISPOSAL ENGINEERING

May 16, 2019

Marcia J. Degen, Ph.D., P.E.

Onsite Water and Sewage, Marina and Engineering Programs
Virginia Department of Health

109 Governor Street, 5" Floor

Richmond, Virginia 23219

RE: Norweco Singulair TL-3 Certification, State of Virginia

Dear Ms. Degen:

This certification accompanies the Wastewater Treatment Technology Listing for TL-3
Evaluation Requested application submitted by Norweco, Inc.

As a Virginia licensed Professional Engineer and based on experience designing and specifying
numerous Singulair systems in Virginia, in my professional opinion, when properly installed,
operated and maintained, and with influent reflecting average or normal values for residential
wastewater, the Norweco Singulair treatment unit can be expected to produce effluent that
will likely meet the following end-of-pipe treatment expectations:

Upper 99% Confidence Interval of Log-Transformed data,
converted back to native units:

BODs < 10 mg/I

TSS <10 mg/I

Additionally, | have reviewed the Norweco Singulair Operations and Maintenance manual
submitted with this application. In my professional opinion, this manual provides appropriate
operation, servicing and maintenance guidance for the system.

Sincerely,
Robert J. Shaffer, P.E. www.altsys-engineering.com
Principal Engineer email: altsys.pe@gmail.com
P.O. Box 1603; MIDLOTHIAN, VIRGINIA 23113 (804) 641-3342
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1.0 INTRODUCTION
1.1 Project Objectives
The purpose of this project was to field verify the performance of the Singulair 960 HKBFR wastewater
treatment system at representative sites across the State of Pennsylvania. The field test project followed
the requirements of Virginia Department of Health Guidance Memorandum and Policy (GMP) 2016-03:
Implementation of 12VAC5-613-70, the Regulations for Alternative Onsite Sewage Systems (AOSS).
1.2 Key Participants
The entire technology verification process was coordinated with the VDH. It is the responsibility of VDH
to determine how technologies that complete field verification may be used in Virginia. The key VDH
contact for this program is:
Marcia J. Degen, Ph.D., P.E.
Environmental Technical Services Manager
Division of Water and Wastewater Services
c/o VDH - Environmental Health
Civic Mall 2nd Floor
1502 Williamson Road, SE.
Roanoke, VA 24012
Cell: 804-387-1883
E-mail: marcia.degen@vdh.virginia.gov
1.21 Manufacturer
Norweco, Inc. provided the Singulair 960 HKBFR technology at the selected test sites. The key contact
at Norweco for this project is:
Brett Wieber
Sales Manager
Norweco, Inc.
220 Republic Street
Norwalk, Ohio 44857
Phone: 419-668-4471
E-mail: bwieber@norweco.com
1.2.2 Test Agency
North American Testing, LLC was responsible for conducting the field test, collecting data, ensuring QA/
QC was being met, taking field notes, and preparing this final report. The key contact at NAT for this
project is:
Douglas Steele
Program Manager
North American Testing
201 A Plank Road
Norwalk, Ohio 44857
Phone: 419-668-1895
E-mail: dsteele@northamericantesting.org
1.2.3 Laboratory
The North American Testing Laboratory was responsible for the sampling, field analysis, and lab analysis
of all samples. The key contact at NAT for this project is:
Report NWE250119VDH This report may not be reproduced in whole or in part Page 9 of 187
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1.2.5

1.3

1.3.1

1.3.2

Nianfa Tang, Ph.D. P.E.

President and Laboratory Manager
North American Testing

201 A Plank Road

Norwalk, Ohio 44857

Phone: 419-668-1895

E-mail: ezhang@yahoo.com

Installer/Maintenance Provider

Delaware Concrete Products, a licensed distributor of Norweco products, installed the systems at
the sites. Micsky Septic Systems, a subsidiary of Delaware Concrete Products, was responsible for
scheduled maintenance and service of the systems. The key contact at Delaware Concrete for this
project is:

Joseph Micsky

Manager

Delaware Concrete Products
980 Mercer Road

Greenville, Pennsylvania 16125
Phone: 724-475-4625

E-mail: deenjoe@windstream.net

Homeowner

The homeowners participating in this project granted permission for involvement in this VDH program.
They agreed to allow their systems to be tested for a one-year period. They also received instruction
regarding disposal of septic system safe chemicals/products.

Test Process
Test Protocol

Protocol for this field test was conducted per Virginia Department of Health Guidance Memorandum
and Policy (GMP) 2016-03: Implementation of 12VAC5-613-70, the Regulations for Alternative Onsite
Sewage Systems (AOSS).

Selection of Test Sites

All systems selected for this field test program were installed independently of considerations of this
field test by the local distributor. The conditions of each site were later reviewed by the manufacturer
and the test agency. The selection of each site for the field test program was based primarily upon
the criteria outlined by VDH. All treatment systems must be in operation for at least 3 months before
sampling begins. The systems must be used at a single family residential dwelling that is permanently
occupied for 12 months; seasonal occupancy is not accepted.

Systems were excluded from the field test program for the following reasons: part-time occupied
homes (summer or weekend homes), no maintenance agreement in place, homeowner permission
not granted, incorrect system model type, systems installed, or started, or pumped within the previous
3-months, or homeowner non-compliance with the manufacturers operation instructions. Systems
meeting the requirements of the VDH Regulations and selected for the project are listed in Table |.
See Table Il for systems excluded from the program.
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Table |
List of Sites Selected for the Project

Site # |Address County Effluent Disposal Method Instglalta:ion
1 980 Mercer Rd., Greenville PA 16125 Mercer At Grade Leach Bed 8/21/2017
2 1602 Mercer Rd., Freedonia, PA Mercer At Grade Leach Bed 9/20/2017
8 439 Tieline Rd., Grove City, PA Mercer At Grade Leach Bed 8/25/2017
11 105 Arberg Lane, Slippery Rock, PA Butler Direct Discharge (SRSTP) 6/28/2017
12 476 Methodist Rd., Greenville, PA Mercer Direct Discharge (SRSTP) 5/31/2017
13 102 Gibson Rd., Greenville, PA Mercer At Grade Leach Bed 8/16/2017
14 1090 Linn Tyro Rd., Hadley, PA Mercer Direct Discharge (SRSTP) 4/3/2017
15 151 Schaller Rd., Fredonia, PA Mercer Spray Irrigation 6/9/2016
16 1643 Rutledge Rd., Transfer, PA Mercer Direct Discharge (SRSTP) 6/14/2017
17 2068 Lake Rd., Sharpsville, PA Mercer Direct Discharge (SRSTP) 4/21/2017
18 579 Yankee Ridge Rd., Mercer, PA Mercer Direct Discharge (SRSTP) 9/28/2017
19 799 Orchard Rd., Mercer, PA Mercer Spray Irrigation 5/26/2016
22 211 Gearhart Rd., Pulaski, PA Mercer Direct Discharge (SRSTP) 10/10/2016
23 2599 Harlansburg Rd., New Castle, PA Lawrence At Grade Leach Bed 4/6/2016
25 2031 Marble Strobleton Rd., Fryburg, PA Clarion Direct Discharge (SRSTP) 6/15/2017
26 1182 East Lake Rd., Transfer, PA Mercer Direct Discharge (SRSTP) 7/6/2018
27 1993 Mercer-West Middlesex Rd., Mercer, PA Mercer Direct Discharge (SRSTP) 7/11/2018
28 2108 Mercer Rd., Fredonia, PA Mercer Direct Discharge (SRSTP) 11/15/2017
29 1010 Leesburg Station Rd., Mercer, PA Mercer At Grade Leach Bed 11/9/2017
30 29 South Good Hope Rd., Greenville, PA Mercer Direct Discharge (SRSTP) 5/11/2018
32 151 Etna Rd., Slippery Rock, PA Butler Direct Discharge (SRSTP) 6/22/2017
33 89 Patterson School Rd., Grove City, PA Mercer Direct Discharge (SRSTP) 8/24/2018
35 19304 Cole Rd., Conneautville, PA Crawford Direct Discharge (SRSTP) 12/6/2017
36 852 Beatty School Rd., Greenville, PA Mercer Direct Discharge (SRSTP) 3/20/2019
39 1136 Bugtown Rd., Titusville, PA Warren Direct Discharge (SRSTP) 3/1/2019

1.4 Test System Construction and Installation

Delaware Concrete Products, a licensed distributor of Norweco products and independent licensed
operator, installed the Singulair 960 HKBFR treatment system at the sites in accordance with
Norweco’s installation instructions. Installation dates are listed in Table I. All systems are constructed
of concrete. All tank chambers are equipped with a plastic riser extended to grade. Each aeration
chamber riser lid is equipped with an integral air vent. Effluent disposal methods varied. Seventeen
of the systems directly discharged to a natural stream or ditch. Two of the systems discharged to
spray irrigation. The other seven systems discharged to an underground leach field. Refer to Figures
V and VI (photos) for a typical installation appearance of the treatment system.
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Table II.
List of Systems Excluded from the Program

Site # Homeowner Reason for Exclusion from Program
3 217 Line Rd., Mercer, PA No service contract in place
4 555 W. Cornell Rd., Mercer, PA Maintenance issues. Recently pumped completely.
5 20 Lenape Trail, Mercer, PA Homeowner permission not granted
6 1378 Mercer-Grove City Rd., Mercer, PA Homeowner permission not granted
7 227 Uber Rd., Mercer, PA Homeowner receiving at-home kidney dialysis
9 1380 Barkeyville Rd., Grove City, PA Vacant rental house.
10 111 Hilltop Acres, Slippery Rock, PA Homeowner permission not granted
20 1049 Hartford Rd., Sharpsville, PA Homeowner permission not granted
21 745 New Bedford-Sharon Rd., West Middlesex, PA No service contract in place
24 10063 Pine Rd., Conneaut Lake, PA Homeowner permission not granted
31 6480 Lakeside Dr., Sharpsville, PA Plastic tank. Singulair Green + Green HK BFR
34 133 Buckwalter Rd., New Wilmington, PA System not yet full of water at time of project initiation.
37 725 Mercer Rd., Greenville, PA Weekend home
38 1450 Fisherman's Cove Rd., Polk, PA Summer home
40 1242 Nebraska Rd., Tionesta, PA Weekend home
41 154 Quarry Rd., Greenville, PA Not in operation for the required 3 months

1.5

System Process Description

The Norweco Singulair 960 HKBFR wastewater treatment system utilizes extended aeration, activated
sludge and filtration processes to achieve treatment. The system achieves treatment by a flow equalized,
flow through process, starting with a pretreatment chamber, followed by an aeration chamber provided with
an infused air system operating on a timed run cycle. Settling of solids is accomplished in a clarification
chamber following the aeration chamber. A Bio-Kinetic tertiary treatment device (system), located in the
clarification chamber, provides flow equalization, filtration, and settling. Final polishing of the effluent
takes place in a tertiary treatment chamber known as a Hydro-Kinetic Bio-Film Reactor.

The Singulair 960 HKBFR system is made up of four treatment chambers. Flow from the home enters
the system through a 4” inlet tee. The incoming wastewater flows into the pretreatment chamber for
removal of easily separated solids. Anaerobic bacteria break down the solids and begin to solubilize
the organic particles. A tee at the chamber outlet provides for retention of floating solids in the chamber.
Primary settled wastewater is transferred from the pretreatment chamber by hydraulic displacement into
the aeration chamber through the transfer tee.

Flow enters the aeration chamber through an inlet tee. The inlet tee prevents the loss of activated sludge
to the pretreatment chamber. Aeration is achieved by release of air through a rapidly spinning aspirator
shaft submerged in the center of the aeration chamber. The centrifugal force of the aspirator shaft in the
wastewater draws air down the shaft, releasing small bubbles that cause the wastewater to rise in the
chamber, establishing a circulation pattern. The circulation pattern causes mixing of the wastewater with
the bacteria and extends the retention period. The infused air provides oxygen for the aerobic bacteria
and growth of activated sludge. The aeration chamber provides a retention time of at least 24 hours.
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Figure |
Location of Singulair HKBFR Evaluation Sites (Regional)
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The aerator run cycle is controlled by the use of a time clock. The aeration cycle can be adjusted
based upon the flow and loading at the particular residence. The aeration on cycle provides an aerobic
environment for the digestion of BODs and organic solids, the nitrification of ammonia, and the digestion
of organic nitrogen. The off cycle allows dissolved oxygen to deplete, creating a temporary anoxic
condition which allows for the conversion of nitrates into nitrogen gas.

From the aeration chamber, the wastewater passes by hydraulic displacement into the clarification
chamber through a cast-in-place transfer port located at the bottom of the wall between the aeration
chamber and the clarification chamber. Initial separation of solids takes place in the clarification chamber.
The quiescent design of the clarification chamber allows gravity settling of the solids and sludge. Three
of the four side walls in the clarifier are sloped to form a hopper. The 60° sloped walls of the clarification
chamber help direct settled solids back toward the transfer opening between the two chambers so solids
can be returned to the aeration chamber. A Bio-Static stationary sludge return device, located in the
clarifier, utilizes hydraulic currents from the aeration chamber to return settled activated sludge from the
bottom of the clarifier back to the aeration chamber.

A Bio-Kinetic system, connected to the outlet coupling in the tank, accomplishes tertiary treatment. The
system is located in the center of the clarification chamber and extends down into the chamber. The outlet
coupling allows for installation and service of the system from the ground level. The system is made up of
three filtration zones, eight settling zones and three pairs of flow equalization ports. Settled supernatant
liquid in the clarification chamber enters the Bio-Kinetic system where it passes though the design flow
filter media that extends around the baffled perimeter settling zone. The design flow filter media provides
for initial filtration and entrapment of solids. Peak flow filter media is located above the design flow media.

Report NWE250119VDH This report may not be reproduced in whole or in part Page 13 of 187
without the expressed written consent of North American Testing, LLC.



Figure Il
Location of Singulair HKBFR Evaluation Sites (Local)

Ojamestown

. SMeadville

“Carren

[

¥ Houngstown

¥ " (New Castle

2 ‘ |
< A0 mi

Flow control through the system is provided by two 1/4” diameter design flow equalization ports and
two 1/4” diameter sustained flow equalization ports. The ports become submerged orifices as the water
level in the chamber rises, equalizing the flow rate through the entire system. Extreme hydraulic flows
are processed through a pair of 1” diameter peak flow equalization ports, that act to return the system to
normal operating levels. All flow passing through the flow equalization ports falls onto an inclined deck
that directs flow vertically downward to the unbaffled perimeter settling zone. From this area, flow is
displaced to the retention basin and then into the baffled chamber plates. A continuous baffle on each of
the 42 plates acts as a kinetic filtration weir with a 1/16-inch opening provided between plates. A larger
open area immediately downstream of the baffle provides for additional settling and storage of solids.
The clarified water then passes to an effluent stilling well, final settling zone, and discharge zone.

The treated effluent then flows into the Hydro-Kinetic Bio-Film Reactor (HKBFR) where additional settling of
solids and bio-filtration takes place in a final polishing filter. The Bio-Film Reactor is made up of two filtration
zones and three settling zones. Initial settling of residual solids particles takes place in the inlet settling zone
where a baffle wall directs flow to the bottom of the chamber and evenly distributes the flow. Biologically
stabilized solids are retained in the bottom solids retention zone which provides for the initial filtration of
the flow. The retained solids form an anoxic sludge blanket creating an additional denitrification zone for
the further reduction of nitrates. Flow then rises into the bio-film media filtration zone which is occupied
by the reactor elements. The elements contain synthetic media designed to maximize biological surface
area and grow bio-film. Flow travels up through the media and enters a large effluent zone downstream of
the media where further settling and storage of solids occurs. A tee connected to the outlet of the HKBFR
prevents any floating particles from leaving the system.
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1.6

System Maintenance

Systems were operated and maintained according to the manufacturer’s Operation and Maintenance
manual. All maintenance and repairs were performed according to the prescribed schedule and as
required by the operator/maintenance provider Micsky Septic Systems. Copies of operation and
maintenance logs for each site are included in Appendix D.

Figure Il Figure IV
Typical Installation #30 Typical Installation #41

2.0

2.1

2.2

Sampling

All sample collection methods were in accordance with APHA's Standard Methods for the Examination
of Water and Wastewater unless otherwise specified.

Sampling Frequency

Four consecutive quarterly influent and effluent samples shall be collected for 12 months from each
of the treatment units. The regulation states that quarters shall run from January 1 to March 31, April
1 to June 30, July 1 to September 30, and October 1 to December 31. Samples were collected in
the month of June for the 1st quarter, collected in August for the 2nd quarter, collected in October
for the 3rd quarter, and collected in February for the 4th quarter.

Influent Wastewater Collection

Raw influent wastewater grab samples were collected quarterly for a one-year time period on the
same day that the effluent sample was collected. A subsurface grab sampler known commercially
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as a sludge judge manufactured by Nasco, shown in Figure lll, was used to pull samples from the clear
zone in the pretreatment chamber at the “influent sample” point indicated in Appendix A.

The sludge judge sampler was inserted into the clear zone of the pretreatment tank, to a depth of 12 —
24” as measured from the top of the water. The sampler was manually pumped to fill the sludge judge
tube with liquid from this depth and withdrawn from the tank. The sampler is equipped with a check
valve which automatically closes when the water pressure is greater inside the tube. The influent sample
was typically collected by extending the sludge judge tube through the inlet tee of the chamber. Several
systems were not equipped with a pretreatment inlet tee. If a scum mat had developed on the surface
of the water an opening was made in the scum mat in order to extend the sampler into the clear zone.
Care was taken to collect only the supernatant liquid, excluding and avoiding both the floating scum mat
and the settled sludge in the bottom.

Figure V
Sludge Judge for Influent Sampling

S

Final Effluent Collection

Final effluent samples were collected quarterly for a one-year time period. Samples collected in June
2019 were grab type samples. All other effluent sampling events were composite type samples. Effluent
samples were collected by pumping a sample directly from the inside of the outlet tee of the Bio-Film
Reactor chamber. A sample strainer equipped with a centering flange was inserted into the system
outlet tee. Plastic tubing connected the strainer to a peristaltic type pump of an ISCO brand composite
sampler.

Logistically, composite sampling was initiated in the early afternoon of day #1 and the composite sample
was collected in the morning of day #2.
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3.0

3.1

Figure VI
Sample Strainer for Effluent Composite Sampling

Chain of Custody

All samples were collected by employees of North American Testing. Samples were transported by NAT
employees to the NAT Laboratory daily. All samples remained in the custody of NAT from collection to
analysis to disposal. Chain of Custody records are included in Appendix E.

ANALYTICAL RESULTS
General

Analysis of samples collected during the evaluation were completed using the procedures in Standard
Methods for the Examination of Water and Wastewater. Copies of data generated during the evaluation
are included in Appendix B. Results of the analyses and on-site observations and measurements made
during the evaluation are summarized in Table Ill. All analysis and measurements were performed by
the North American Testing Laboratory. No collected samples or data was excluded for the selected 25
sites from the statistical calculations or this final report.

For the purposes of data averaging and statistical calculations, data reported as greater than (>) or less
than (<) a certain value, as determined by the limitations of the method, will be calculated using that
value. For the purposes of determining the pass/fail results for the VDH requirements, values below
the method detection level (MDL) of the laboratory are treated as one-half of the MDL, per the VDH
regulations. This is referred to as “cleaned data” in the VDH data spreadsheet.

The influent samples were analyzed for five-day Biochemical Oxygen Demand (BODs) and Total
Suspended Solids (TSS). The effluent samples were analyzed for five-day Biochemical Oxygen Demand
(BODs), Carbonaceous Biochemical Oxygen Demand (CBODs), and Total Suspended Solids (TSS).
Influent and effluent grab samples were collected and analyzed for pH, effluent temperature and dissolved
oxygen (DO). These parameters were measured on site.
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Summary of Analytical Results

Singulair 960 Bio-Kinetic HKBFR

TABLE lll
Pl?)?r::tas Average [S)g/?:;;i Minimum | Maximum | Median Int(;rgr?g:ile

Biochemical Oxygen Demand (mg/L)

Influent (BOD 5) 100 427 296 46 1,692 343 229 - 590

Effluent (BOD 5) 100 8 7 2 48 6 4-9

Effluent (CBOD 5) 100 4 3 2 21 3 2-4
Total Suspended Solids (mg/L)

Influent 100 528 931 12 6,950 235 82 - 595

Effluent 100 5.8 5.4 2.0* 31.0 3.4 20-7.2
pH (SU)

Influent 100 7.01 0.53 5.65 8.85 7.02 6.65-7.33

Effluent 100 7.40 0.39 6.37 8.82 7.39 717 -7.65
Dissolved Oxygen (mg/L)

Effluent | 100 | 126 | 126 | o022 | 644 | o079 [o052-124
Temperature (°C)

Effuent [ 100 | 165 [ 56 | 35 | 239 | 184 [128-205
* Minimum result below the method detection limit.

Notes: The median is the point where half of the values are greater and half are less.

The interquartile range is the range of values above the median between the upper
and lower 25 percent of all values.

3.2 Biochemical Oxygen Demand (BODs / CBODs)

The five-day biochemical oxygen demand (BODs) and five-day carbonaceous biochemical oxygen
demand (CBODs) analysis were completed using Method 5210B of Standard Methods. The Method
Detection Level for BODs and CBODs was 2 mg/L. Data from this analysis is summarized in Table .
The BODs and CBOD:s data for the evaluation are shown in Appendix B.

Influent BOD:s :

The influent BODs ranged from 46 to 1,692 mg/L for all sites and samples, with an average concentration
of 427 mg/L and a median concentration of 343 mg/L. Influent BODs values were consistent with residential
strength wastewater.

3.21 Biochemical Oxygen Demand (BOD:s) vs. Carbonaceous Biochemical Oxygen Demand (CBOD,)

Per the Virginia regulations, the effluent must be tested for BODs and the pass/fail criteria for the effluent
is based on BODs. According to Standard Methods for the Examination of Water and Wastewater,
“Microorganisms can oxidize reduced forms of nitrogen, such as ammonia and organic nitrogen, thus
exerting nitrogenous demand. Nitrogenous demand historically has been considered an interference in
BOD testing; adding ammonia to dilution water contributes an external source of nitrogenous demand.
The interference from nitrogenous demand can now be prevented by an inhibitory chemical, but if
it isn’t used, the measured oxygen demand is the sum of carbonaceous and nitrogenous demands.
Measurements that include nitrogenous demand generally are not useful for assessing the oxygen
demand associated with organic material. Samples that may require nitrification inhibition include, but
are not limited to, biologically treated effluents, samples seeded with biologically treated effluents, and
river waters.”
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To satisfy the requirements of the VDH regulations, all effluent samples were tested for Biochemical
Oxygen Demand (BOD:s). To satisfy the requirements of Standard Methods, all effluent samples were
also tested for Carbonaceous Biochemical Oxygen Demand (CBOD:s). Both values are reported and
compared in this report.

Effluent BOD,:
The effluent BODs concentrations ranged from <2 to 48 mg/L for all sites and samples, with an average
concentration of 8 mg/L and a median concentration of 6 mg/L. Statistical analysis of the log transformed

data yielded an effluent BODs of 7.5 mg/L using a 99% confidence interval which meets the requirements
of the regulations of <10 mg/L. The normal distribution of effluent BODsdata is shown in Chart I.

Effluent CBOD,:
The effluent CBOD, concentrations ranged from <2 to 21 mg/L for all sites and samples, with an average
concentration of 4 mg/L and a median concentration of 3 mg/L. Statistical analysis of the log transformed

data yielded an effluent BODs of 4.0 mg/L using a 99% confidence interval which meets the requirements
of the regulations of <10 mg/L.

Chart |

Normal Distribution of Effluent BOD. Data

0.0600
0.0500
0.0400
>
£ 0.0300
o)
(3]
o)
2 0.0200
[a
0.0100
0.0000 —C o
0/0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
-0.0100
Effluent BOD;
3.3 Total Suspended Solids
TSS analysis was completed using Method 2540D of Standard Methods. Data from this analysis is
summarized in Table Ill. The Method Detection Level for this analysis was 2.0 mg/L. The TSS data for
the evaluation are shown in Appendix B.
Influent TSS:
The influent TSS ranged from 12 mg/L to 6,950 mg/L for all sites and samples, with an average
concentration of 528 mg/L and a median concentration of 235 mg/L. Influent TSS values were consistent
with residential strength wastewater.
Effluent TSS:
The effluent TSS concentrations ranged from <2.0 to 31.0 mg/L for all sites and samples, with an
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3.4

3.5

3.6

Probability

average concentration of 5.8 mg/L and a median concentration of 3.4 mg/L. Statistical analysis of the
log transformed data yielded an effluent TSS of 5.2 mg/L using a 99% confidence interval which meets
the requirements of the regulations of <10 mg/L.

Chart Il

Normal Distribution of Effluent TSS Data

0.0800

0.0700

0.0600

0.0500

0.0400

0.0300

0.0200

0.0100

0.0000

0!0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

-0.0100

Effluent TSS (mg/L)

pH

pH analysis was completed using Method 4500-H B of Standard Methods. Data from this analysis is
summarized in Table Ill. The pH data for the evaluation are shown in Appendix B.

Influent pH:

The influent pH ranged from 5.65 SU to 8.85 SU for all sites and samples, with an average value of 7.01
SU and median of 7.02 SU.

Effluent pH:

The effluent pH ranged from 6.37 SU to 8.82 SU for all sites and samples, with an average value of 7.40
SU and median value of 7.39 SU.

Temperature

Temperature analysis was completed with a digital thermometer using Method 2550 of Standard Methods.
Data from this analysis is summarized in Table Ill. The temperature data for the evaluation is shown in
Appendix B.

Effluent Temperature:

Effluent temperatures ranged from 3.5 °C to 23.9 °C, with an average value of 16.5 °C and a median of
18.4 °C.

Dissolved Oxygen

Dissolved oxygen analysis was completed using Method 4500-O G of Standard Methods. Data from this
analysis is summarized in Table Ill. The dissolved oxygen data for the evaluation is shown in Appendix B.
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Effluent DO:

The effluent DO ranged between 0.22 mg/L to 6.44 mg/L, with an average concentration of 1.26 mg/L
and a median concentration of 0.79 mg/L.

Chart lll

Normal Distribution of Effluent pH Data

1.2000
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0.8000

0.6000

Probability
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6.00 6.50 7.00 7.50 8.00 8.50 9.00

Effluent pH

3.7 Hydraulic Loading

Flow was estimated and based upon number of occupants in the home. Flow estimates are based upon
a rate of 75 gallons per day (GPD) use per occupant.

4.0 References
« Standard Methods for the Examination of Water and Wastewater, 21st Edition
* NSF/ANSI Standard 40 — 2018 “Residential Wastewater Treatment Systems”
*  Memorandum of Understanding Agreement, VDH - Norweco, June 21, 2019
* Third Party Testing Agreement, Norweco - NAT, May 9, 2019
*  NAT Project Quality Assurance and Quality Control Plan, May 9, 2019

* Virginia Department of Health Guidance Memorandum and Policy (GMP) 2016-03: Implementation
of 12VAC5-613-70, the Regulations for Alternative Onsite Sewage Systems (AOSS)
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Table IV
Log Transformed Effluent BODs / CBODs / TSS Data

BOD5 CBOD5 TSS
mg/L mg/L mg/L
Count (N) = 25 25 25
Degrees of Freedom (N-1) = 24 24 24
Mean = 1.78 1.14 1.32
Std Dev = 0.46 0.46 0.65
Std Err = 0.09 0.09 0.13
Upper 99% T (1-tailed) = 2.49 2.49 2.49
Upper 99% T Conf Int = 2.01 1.38 1.65
Upper 99% T Conf Int = 7.5 4.0 5.2

Native Values

Color Code =

Log-Transformed Values
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APPENDIX A

SYSTEM SPECIFICATIONS AND DRAWINGS
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PLANT SPECIFICATIONS
Norweco, Inc.

Singulair® Model 960 Bio-Kinetic HKBFR
Residential Wastewater Treatment System

Plant Capacity
Design Flow 500 600 GPD
System Hydraulic Capacity
Pretreatment Chamber 450 450 gallons
Aeration Chamber 600 600 gallons
Clarification Chamber 250 250 gallons
Effluent Filter Chamber 420 420 gallons
Total Hydraulic Capacity 1720 1720 gallons
Hydraulic Retention Time
Pretreatment Chamber 21.6 18.0 hours
Aeration Chamber 28.8 24.0 hours
Clarification Chamber 12.0 10.0 hours
Effluent Filter Chamber 20.2 16.8 hours
Total Hydraulic Retention 82.6 68.8 hours

*Note: The flow equalization provided by the Bio-Kinetic system results is an increased retention time for each chamber. The
amount of flow control and exact increases in retention time is dependent upon the specific daily flow pattern.

Component Requirements

Singulair 206C Aerator

Singulair Bio-Kinetic System
Singulair Bio-Kinetic Sludge Return
Bio-Film Rector Elements
Singulair Control Panel

SN

Model and Component Drawings
System Drawing PC-5-1221
Simplex Outlet Coupling PC-5-8014
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PLANT SPECIFICATIONS
Norweco, Inc.

Singulair® Model 960 Bio-Kinetic HKBFR
Residential Wastewater Treatment System

Aerator Specifications

Model 206C aerator UL Listed, CSA Certified
Motor 1/6 HP, 1725 RPM, 115V, 60Hz 1 Ph
4.0 full load amps
Air Delivery 3 CFM

Bio-Kinetic System Specifications

Total Volume 11.5 gallons
Material Polyethylene

Hydro-Kinetic Bio-Film Reactor Element Specifications

Media: Random pack arrangement
Shape Proprietary engineered design
Size 4.125" dia. max.
Material Synthetic polymer

Control Center Specifications

Service Pro Models MCD Control Center 115V, 60Hz, 1 phase
Audible and visual alarms Standard

Run setting adjustable from 30 minutes
per hour minimum to continuous run.

Service Pro WASP 11P/11F Control Center 115V, 60Hz, 1 phase
Audible and visual alarms Standard

Run setting adjustable from 30 minutes
per hour minimum to continuous run.
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AERATOR ACCESS COVER

NORWECO FRESH AIR VENT ASSEMBLY

AERATOR EXTENSION RISER

VENT ANTI-ROTATION LUGS

AERATOR MOUNTING CASTING

GROUT OR SYNTHETIC SEAL

UNDERGROUND POWER CABLE
ROUTE DIRECTLY TO EDGE OF
TANK - DO NOT ALLOW CABLE
TO CROSS INSPECTION COVER
ON TANK TOP (SEE NOTE 1)

30"

AEROBIC DIGESTION TANK

SINGULAIR® MODEL 206C AERATOR

DESIGN FLOW LINE

STAINLESS STEEL ASPIRATOR SHAFT COUNTERCLOCKWISE ROTATION

AS VIEWED FROM THE TOP

REINFORCED NYLON ASPIRATOR TIP

INTERMEDIATE SHAFT

FOAM RESTRICTOR

DESIGN FLOW LINE

12"
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42"

GENERAL NOTES:

1. UNDERGROUND POWER SUPPLY MUST BE WIRED INTO AN APPROVED SINGULAIR ® CONTROL CENTER.

2. SINGULAIR® CONTROL CENTER MUST BE WIRED INTO A SEPARATE 10 AMP CIRCUIT BREAKER AT MAIN ELECTRICAL SERVICE
PANEL IN THE FACILITY.

3. AERATOR AND AERATOR CONTROL CENTER MUST BE PROPERLY GROUNDED.

4. THE LOCAL, LICENSED NORWECO DISTRIBUTOR WILL PLACE THE AERATOR INTO SERVICE.

us.
AND
FOREIGN
PATENTS
PENDING

©
MMXII

norwecor

MODEL 206C
SINGULAIR® AERATOR
MOUNTING AND
INSTALLATION DETAIL

04-08-2013| H

1-8-95

NTS

PC-5-7600
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CHAMBER PLATES
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GENERAL NOTES: s norweco evonone ==

@ AFTER INSTALLATION, ALL CHAMBERS OF THE SINGULAIR TANK SHOULD BE FULL TO THE FLOW LINE WITH CLEAN HOLD DOWN WATER. FO%’;‘\]GN

PATENTS

BIO-KINETIC® ’ JMM
@ INTERNAL AND EXTERNAL PRESSURE EQUALIZATION ON THE BIO-KINETIC SYSTEM IS MANAGED AUTOMATICALLY BY THE DRAIN VALVE PENDING MOUNTING AND
AND FILL VALVE. INSTALLATION DETAIL | 10-12:2017
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APPENDIX B

ANALYTICAL RESULTS
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Site # Address Model Occupancy Estin:ét;'e;)Flow Sample Date Lab Report
1 980 Mercer Rd., Greenville PA 16125 Singulair 960-500 HKBFR 2 150 6/26/2019 NWEOQ070919
8/13/2019 NWE082819

10/15/2019 NWE110419

2/18/2020 NWE030220

2 1602 Mercer Rd., Freedonia, PA Singulair 960-500 HKBFR 1 75 6/24/2019 NWEO070919
8/13/2019 NWE082819

10/22/2019 NWE110719

2/11/2020 NWE022520

8 439 Tieline Rd., Grove City, PA Singulair 960-500 HKBFR 5 375 6/27/2019 NWE070919
8/15/2019 NWE082819

10/24/2019 NWE110719

2/13/2020 NWE022520

11 105 Arberg Lane, Slippery Rock, PA Singulair 960-500 HKBFR 2 150 6/27/2019 NWEO070919
8/21/2019 NWE090419

10/23/2019 NWE110719

2/12/2020 NWE022520

12 476 Methodist Rd., Greenville, PA Singulair 960-500 HKBFR 2 150 6/26/2019 NWE070919
8/13/2019 NWE082819

10/15/2019 NWE110419

2/18/2020 NWE030220

13 102 Gibson Rd., Greenville, PA Singulair 960-500 HKBFR 1 75 6/26/2019 NWEO070919
8/13/2019 NWE082819

10/15/2019 NWE110419

2/18/2020 NWE030220

14 1090 Linn Tyro Rd., Hadley, PA Singulair 960-750 HKBFR 3 225 6/26/2019 NWE070919
8/22/2019 NWE090419

10/16/2019 NWE110419

2/19/2020 NWE030220

15 151 Schaller Rd., Fredonia, PA Singulair 960-500 HKBFR 1 75 6/26/2019 NWEQ070919
8/20/2019 NWE090419

10/22/2019 NWE110719

2/11/2020 NWE022520

16 1643 Rutledge Rd., Transfer, PA Singulair 960-500 HKBFR 2 150 6/26/2019 NWEQ070919
8/20/2019 NWE090419

10/22/2019 NWE110719

2/11/2020 NWE022520

17 2068 Lake Rd., Sharpsville, PA Singulair 960-500 HKBFR 2 150 6/24/2019 NWE070919
8/20/2019 NWE090419

10/22/2019 NWE110719

2/11/2020 NWE022520

18 579 Yankee Ridge Rd., Mercer, PA Singulair 960-500 HKBFR 3 225 6/24/2019 NWE070919
8/20/2019 NWE090419

10/17/2019 NWE110419

2/20/2020 NWE030220

19 799 Orchard Rd., Mercer, PA Singulair 960-500 HKBFR 3 225 6/24/2019 NWEQ070919
8/14/2019 NWE082819

10/17/2019 NWE110419

2/20/2020 NWE030220

Report NWE250119VDH

This report may not be reproduced in whole or in part

without the expressed written consent of North American Testing, LLC.
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Site # Address Model Occupancy Estin(lgt;eg)Flow Sample Date Lab Report
22 211 Gearhart Rd., Pulaski, PA Singulair 960-500 HKBFR 2 150 6/24/2019 NWE070919
8/14/2019 NWE082819

10/17/2019 NWE110419

2/20/2020 NWE030220

23 2599 Harlansburg Rd., New Castle, PA Singulair 960-500 HKBFR 2 150 6/27/2019 NWE070919
8/21/2019 NWE090419

10/23/2019 NWE110719

2/12/2020 NWE022520

25 2031 Marble Strobleton Rd., Fryburg, PA Singulair 960-500 HKBFR 6 450 6/27/2019 NWE070919
8/15/2019 NWE082819

10/24/2019 NWE110719

2/13/2020 NWE022520

26 1182 East Lake Rd., Transfer, PA Singulair 960-500 HKBFR 3 225 6/26/2019 NWE070919
8/20/2019 NWE090419

10/22/2019 NWE110719

2/11/2020 NWE022520

27 1993 Mercer-West Middlesex Rd., Mercer, PA Singulair 960-500 HKBFR 6 450 6/24/2019 NWE070919
8/14/2019 NWE082819

10/17/2019 NWE110419

2/20/2020 NWE030220

28 2108 Mercer Rd., Fredonia, PA Singulair 960-500 HKBFR 1 75 6/26/2019 NWEO070919
8/13/2019 NWE082819

10/15/2019 NWE110419

2/18/2020 NWE030220

29 1010 Leesburg Station Rd., Mercer, PA Singulair 960-500 HKBFR 2 150 6/24/2019 NWEO070919
8/21/2019 NWE090419

10/23/2019 NWE110719

2/12/2020 NWE022520

30 29 South Good Hope Rd., Greenville, PA Singulair 960-500 HKBFR 2 150 6/26/2019 NWE070919
8/22/2019 NWE090419

10/16/2019 NWE110419

2/19/2020 NWE030220

32 151 Etna Rd., Slippery Rock, PA Singulair 960-500 HKBFR 2 150 6/27/2019 NWE070919
8/21/2019 NWE090419

10/23/2019 NWE110719

2/12/2020 NWE022520

33 89 Patterson School Rd., Grove City, PA Singulair 960-500 HKBFR 3 225 6/27/2019 NWE070919
8/15/2019 NWE082819

10/24/2019 NWE110719

2/13/2020 NWE022520

35 19304 Cole Rd., Conneautville, PA Singulair 960-500 HKBFR 4 300 6/26/2019 NWE070919
8/22/2019 NWE090419

10/16/2019 NWE110419

2/19/2020 NWE030220

36 852 Beatty School Rd., Greenville, PA Singulair 960-500 HKBFR 2 150 6/26/2019 NWE070919
8/22/2019 NWE090419

10/16/2019 NWE110419

2/19/2020 NWE030220

39 1136 Bugtown Rd., Titusville, PA Singulair 960-500 HKBFR 2 150 6/27/2019 NWE070919
8/15/2019 NWE082819

10/24/2019 NWE110719

2/13/2020 NWE022520

Report NWE250119VDH

This report may not be reproduced in whole or in part
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*The Singulair 960-500 GPD tank is NSF Certified for up to 600 GPD treatment and is referenced as 960-600 GPD as well.
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*The Singulair 960-500 GPD tank is NSF Certified for up to 600 GPD treatment and is referenced as 960-600 GPD as well.

Report NWE250119VDH

Page 35 of 187

This report may not be reproduced in whole or in part
without the expressed written consent of North American Testing, LLC.



SaN|eA pawIojsuel|-507

san|ep aAeN

=29po0) Joj0)

s 0 G, [ =1uyuo) | %66 4addn
S9°T 8E'T T0°C | =3u14u0] | %66 4addn
67'C 67T 6v'C | =(palterT) L %66 addn 1uedn220 43d 4d9 G/ UO Paseq 4
€10 600 60'0 |[=43pIS
59°0 9%'0 9%°0 =AS(Q PIS G'Z Se paJaua §I ,§>, Se panodas wniep pue G'Q Se paJdua s, 1>,
€T vT'T 8T = Ue3|\ se pajodas winjep “83 "g/70 JO an|eA se paiaiua si ,TO>, Se paodal wnieq
I8 74 I8 = (T-N) wopaa. jo saaudaq ‘|19 UWIN|0d 1Y NYI1D 03Ul pasalua Ajlenuew pue ,paues|d, a4 1snw (|32 1eyy
74 [54 14 =(N) 3unod 03 Sulpuodsaliod wniep ‘i INTYAH, shejdsip uwnjod y1ya Ny31d ul |22 Aue |
1/8w 1/3w 1/3w
ssL | saogd | saos
8960  SII'T  ¥ES'T
0000  609T  T6LT 0T S 9 wL 0> S 9 80, 4] 6EY 0z/€T/c  awsodwod 103083y W14-01g dAdULY
660T  660T  6V9°T 0€ € S IT'L 0€ € S §9L L0€ €09 61/v7/0T  dusodwiod -0IpAH +(0d9005-096 JIen3uis
9160  660T  L6TT ST € 6 178 ST € 6 0L'9 59 (0]27 6T/ST/8  dnsodwod ¥SE9T Vd
958'T €690 869'T v'9 4 S 88 ¥'9 4 S ov'L 08 ¥S€ 61/L2/9 qeid 0ST  @liiAsniL “py umoidng 9€TT  6€
ULt SE6T  LTv'T
899'T €€8'C T8¢ €5 LT 8y 78'9 € LT 8y 0’9 981 T€E 0¢/6T/t  awsodwod J03oeay Wii4-01g d13vULy
§/80  660T 9560 7T € € 06'9 a4 € € 189 09T 768 61/9T/0T  dusodwiod -0IpAH +0d9005-096 JIe[n3uIS
vL9T  609T  86ET ST S 17 STL ST S 11 859 0207 S9/ 61/77/8  @wsodwod G191 Vd ‘3||1AuaaI9
U8T  L6TT  S8K'T §'9 6 4 08'L §'9 6 a LEL St 61C 61/92/9 qeid 05T “py |00yds Aneag 758 9¢
670 €690  TSST
0000 €690 6607 0T z € 0T'L 0> 4 € 588 434 0€Z 0z/6T/z  @¥usodwod 103083y W14-01g 12U
0000 €690  T9ET 0T z 4 vS'L 0> 4 14 'L 069 19¢€ 61/9T/0T  dsodwiod -04pAH +(0d9005-096 Jlen3uis
0000 £€69'0 86€'C 0T [4 T €€'L 0> 4 11 €T'L 096'T 8€EL 6T/te/8  awsodwod 90¥9T Vd ‘3||iAIneauuo)
9160 €690  TSET ST z 4 €91 ST 4 14 00'L SLE €99 61/92/9 qeid 00€ Py 9]0) ¥0E6T 13
LY0'T 6vS0  EW6'T
660T  660T  S8FT 0 € (4 'L 0€ € a 80, (144 L€ 07/€T/c  dusodwod 103083y W14-01g dABUNY
S0LT 0000  £90C S 1 8 08'L SS > 8 S0'L 0811 966 6T/v2/0T  dNsodwod -01pAH +(0d9005-096 JIen3uIs
0000  660T 6097 0T € S LT'L 0> € S 76'9 85 98¢z 61/ST/8  dusodwod L£T197 Vd ‘hud an019
98T 0000 6097 oY 1 S 85°L oY 7> S LL9 95 08¢ 61/L2/9 qeid 144 “pYy |00ydS UosIBIRd 63 €€
1850  VIET  LOV'T
0000  660T  98ET 0T € 4 seL 0> € 14 0L 9 L8 0¢/er/t awsodwod 101083y W14-01g d3dULY
0000  98€T  S90°T 0T 14 € 0L 0> 4 € 86'9 96 96T 61/€z/0T  dusodwiod -04pAH +0d9005-096 JIe[n3uIS
660°T €690  660°T 0'€ [4 € ¥8'9 0'€ 4 € 9.'9 0LT 98T 61/17/8  awsodwod L5097 Vd "0y
YTt 6L0T  6L0T e 8 8 0T'L v'E 8 8 59'9 42" 607 61/L2/9 qeid 05T Asaddys “pyewITST T
6vCT 1290  969°T
98T 0000  L6TC 0t T 6 80°L oY > 6 €89 9 vEE 0¢/6T/c  ausodwod 10303y W14-01g dIdUIY
WrT 660T  WL6T a4 € L 6v'L 7'y € L 80, oLe S8 6T/9T/0T  dsodwiod -0IpAH +(0d9005-096 JIen3uis
SEV'T €690  660°T 47 z € 09°L [44 4 € 099 08L 9z¢ 61/77/8  @nsodwod STI9T Vd
€690 €690  9IST 0T [4 S vLL (4 4 S 00, 6L 0Lz 61/92/9 qeid 0ST ~ ‘dIAu3aID “py adoH pooo YIoS 67 0€
0T €SET  L9TT
€680  98ET  9V6'T €7 14 L 65'L €T 2 L 9L 887 €69 0z/ct/c dwsodwod Jojoeay wii4-o1g d13auLy
S/80 €690 8T 7T [4 8 (4 v'T 4 8 60, 957 60€ 61/€7/0T  dusodwod -0IpAH +(0d9005-096 JIen3uIs
€660  98ET  L6IT LT 12 6 8€°L Lt 4 6 €19 097'T 6er< | 61/17/8  @wsodwod LETIT Vd
98€T  9Y6T  86ET 0 L 11 L9'L [R7 L 11 81’9 0969 | 06I‘T 61/v2/9 qed 0ST U903\ “py UONeIS 8Ingsad1 0TOT 67

*The Singulair 960-500 GPD tank is NSF Certified for up to 600 GPD treatment and is referenced as 960-600 GPD as well.
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norwecor
SINGULRAIR" BIO-KINETIC"

WASTEWATER TREATMENT SYSTEM WITH SERVICE PRO® CONTROL CENTER

MODELS 960 AND TNT"OWNER’S MANUAL

INTRODUCTION

The Singulair system is the finest equipment available
and utilizes the most up-to-date wastewater treatment
It is a sound investment that protects you
and the environment. Please take the time to familiarize

technology.

yourself with the contents of this manual.

HOW THE SINGULAIR® SYSTEM WORKS

Developed to serve homes and small businesses beyond
the reach of city sewers, the Singulair system employs the
extended aeration process. Similar to the treatment method

used by most municipal
wastewater treatment
facilities, this process
involves a natural,
biological breakdown
of the organic matter in
wastewater.

Wastewater enters the
pretreatment chamber
where anaerobic
bacterial action
combines with the
effects of gravity to
precondition the waste
before it flows into the
aeration chamber. Once
in the aeration chamber,
aerobic bacteria utilize
the organic matter in
the wastewater to
biologically convert the
waste into stable

substances. Following aeration, flow is transferred to the
clarification chamber where the effects of gravity settle out

OPTIONAL AERATOR

FEATURES AND ADVANTAGES

Singulair tanks are reinforced precast concrete, manufactured
by the licensed Norweco distributor. Internal walls and baffles
are cast-in-place to insure uniformity and maximum strength.
Risers and access covers are either heavy duty plastic or

concrete construction. All components within the system
that will contact the wastewater are constructed entirely of
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biologically active material. The Bio-Static sludge return,

located in the clarification chamber, creates hydraulic
currents that gently transfer settled particles back to the
As clarified liquids pass through
the Bio-Kinetic system, they are filtered, settled and
flow equalized. As a result, complete pretreatment,
aeration, clarification and final filtration are assured. The
Singulair system reliably protects you, your property and

aeration chamber.

the environment.
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molded plastic, stainless steel or rubber.

The Singulair aerator is powered by a 1725 RPM, 115 volt,
60 hertz, single-phase, fractional horsepower motor. It is
the only electrically powered component in the Singulair

system. The aerator
has been designed
specifically for use in the
Singulair system. It
costs less to operate
and consumes fewer
kilowatt hours of
electricity than most
major appliances.

Singulair aerators are
supplied with a Service
Pro control center with
MCD technology. The
NEMA rated control
center contains a power
switch and time clock
that control aerator
operation. The local
distributor’s name,
address and telephone
number are displayed on
the control center cover.

All system controls and necessary owner information are
conveniently located at your fingertips.

Non-mechanical flow equalization and final filtration are
accomplished within the Singulair tank by the Bio-Kinetic
system. This revolutionary device is installed in the
clarification chamber and connected to the system outlet.
Optional chlorination and dechlorination may be included in
the Bio-Kinetic system if required. All Singulair components
work together to assure complete pretreatment, aeration,
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SINGULAIR® SYSTEM PERFORMANCE

Rivaling the performance of the most advanced wastewater
treatment plants in the world, the Singulair system complies
with USEPA wastewater treatment guidelines for secondary
treatment systems and meets all requirements of NSF/ANSI
Standard 40. In ecologically sensitive areas, the most
stringent effluent standards are 10 mg/L CBOD and 10 mg/L
TSS. Rated Class | after successfully completing the 6
month Standard 40 test protocol, the Model 960 system
averaged effluent of 6 mg/L CBOD and 10 mg/L TSS.
The Model TNT system averaged effluent of 4 mg/L
CBOD, 9 mg/L TSS and 12 mg/L Total Nitrogen and met
all requirements of NSF/ANSI Standard 245.

OPERATIONAL REQUIREMENTS

The Singulair system is designed to treat only domestic
wastewater. Domestic wastewater is defined as the waste
generated from a typical residence. This includes flows
originating from: bathtubs, clothes washers, dishwashers,
drinking fountains, water coolers, food grinders, kitchen
sinks, lavatories, mop basins, service sinks, shower stalls,
sinks, wash sinks, water closets and whirlpool baths. While
the use of bio-degradable detergents is recommended,
the Singulair system has been designed to handle any
reasonable amount of bathroom, kitchen or laundry waste.
However, some care should be exercised to insure that
non-biodegradable and/or toxic materials are not disposed
of via the domestic wastewater plumbing. Do not use
the plumbing system for disposal of lint, cooking grease,
scouring pads, diapers, sanitary napkins, cotton balls,
cotton swabs, cleaning rags, dental floss, strings, cigarette
filters, rubber or plastic products, paints and thinning agents,
gasoline, motor oil, drain cleaners or other harsh chemicals.
These items could plug portions of the plumbing and/or
adversely affect system performance. Never connect roofing
down spoults, footer drains, sump pump piping, garage and
basement floor drains or water softener backwash to the
domestic wastewater plumbing or the treatment system.
Water softener backwash will interfere with biological
treatment and must be disposed of separately.

ELECTRICAL REQUIREMENTS

Each Singulair control center must be wired to a dedicated
115 VAC, single-phase circuit at the main electrical service
panel. A15 amp circuit is recommended (10 amp minimum).
A pictorial wiring diagram is provided inside the control
center enclosure. All electrical work must be performed in
accordance with the requirements of the National Electrical
Code and all applicable local codes. Electrical connections
should be made only by a qualified electrician following
proper procedures and using safe tools.

CAUTION: Any time service is required, first shut off
the dedicated circuit breaker in the main electrical
service panel. Next, shut off the power switch in the
Singulair control center. Failure to do so could result
in personal injury or equipment damage.
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SINGULAIR® AERATOR

The aerator has been specifically designed for use in the
Singulair system and includes special alloy and molded
plastic parts to prolong aerator life. Aerator bearings are
pre-lubricated and sealed. Singulair aerators are installed
in a concrete mounting casting above the aeration chamber.
Fresh air enters the aerator through four intake ports located
under the aerator handle. The air is drawn down the hollow
aspirator shaft where it is introduced below the liquid surface.
Only the molded plastic aspirator and the lower portion of
the stainless steel aspirator shaft are submerged.

The aerator is not designed to run under water and will
automatically shut off if a high water condition occurs. If
the liquid rises to the level of the foam restrictor, the control
center will shut off power to the aerator. Next, an automatic
diagnostic sequence begins, as outlined in the section titled
“Service Pro Control Center”.
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Each Singulair aerator is a precision engineered
electro-mechanical device. Do not remove it from its
installed position. Do not attempt any type of repair.
Contact your Singulair service provider if service is needed.
Unauthorized tampering or repair will void important
provisions of the limited warranty and exchange program.

FRESH AIR VENTING SYSTEM

An aerator vent assembly is cast into the concrete access
cover above each aerator. The vent assembly supplies
fresh air to the aerator, which is drawn through the aspirator
and into the wastewater. Finished landscaping should be
maintained six inches below the top of the vented access
cover and graded to drain runoff away from the cover.
Do not allow plants, shrubbery, mulch or landscaping of
any type to restrict the flow of air to the vent assembly or
obstruct the access cover.
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SERVICE PRO® CONTROL CENTER

Prewired controls are supplied in a sealed NEMA rated
enclosure for your safety and the protection of components
and wiring. The controls should be located so the alarm
light can be seen and the audible alarm heard, while
minimizing exposure to harsh weather or conditions that
might prevent routine access. If an issue with the aerator is
detected, the red alarm light will flash and the control center
will attempt to restart the aerator every five minutes for
two hours. For an open motor or under current condition,
the alarm light will display two short flashes followed by a
pause. For an over current condition, the alarm light will
flash evenly. If the aerator does not restart after two hours,
the audible alarm will sound. To silence the audible alarm
and attempt to restart the aerator, push the reset button. If
the alarm condition is not resolved, the audible alarm will
be silenced for 48 hours, but the alarm light will continue
to flash. In this case, contact your service provider. Model
960 systems are supplied with a time clock adjustable in
five minute increments up to continuous run. This clock is
factory preset to run 30 minutes per hour and should only be
adjusted by an authorized Singulair service provider. Model
TNT systems are supplied with a non-adjustable time clock.

SERVICE PRO®MONITORING CENTER

An optional Service Pro MCD control center is available
for use with the Singulair system. Designed to connect
to a standard telephone line or internet connection, this
control center provides MONITORING, COMPLIANCE
and DIAGNOSTIC functions complete with telemetry for
communication with the Service Pro monitoring center.
Once your Service Pro MCD control center is connected to
a telephone line or internet connection, commissioned, and
covered by a remote monitoring agreement, your service
provider will be immediately notified of any alarm condition.
The Service Pro monitoring center will automatically log
the time and date of alarm conditions, as well as service
performed, and store them in your system history record
for viewing at www.servicepromcd.com.
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NOTE: The control center regularly communicates with the
Service Pro monitoring center using your telephone line or
an internet connection. If the control center is using the
telephone line when you attempt to place a call, a high
pitched digital communication signal will be heard. Hang
up all telephones sharing the line and wait a few seconds.
This will automatically disconnect the control center and
make the line available for use.

BIO-STATIC® SLUDGE RETURN

Each Bio-Static sludge return is installed in the aeration/
clarification chamber wall. Aeration chamber hydraulic
currents enter the sludge return(s) and transfer solids from
the clarification chamber back to the aeration chamber
for additional treatment. The Bio-Static sludge return
accomplishes resuspension and return of settled solids
without disturbing the contents of the clarification chamber.

BIO-KINETIC® SYSTEM

Bio-Kinetic systems provide non-mechanical flow
equalization through all plant processes. The Bio-Kinetic
system contains 3 separate filtration zones, 8 independent
settling zones, optional chlorination and dechlorination
tablet feed systems and serves as its own chlorine contact
chamber. When used with Blue Crystal disinfecting tablets,
the performance of the Bio-Kinetic system as a disinfection
device is certified to NSF/ANSI Standard 46, Section 11.
All components are manufactured from plastic or rubber.
Your service provider has the necessary training, tools and
equipment for removal and cleaning. If your Bio-Kinetic
system is in need of service, contact your service provider.
During each semi-annual service inspection, your service
provider will remove and clean the Bio-Kinetic system or
replace it with a unit from their service stock.
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NON-MECHANICAL
FLOW EQUALIZATION

The patented design of the Bio-Kinetic system provides
non-mechanical flow equalization for the Singulair
wastewater treatment plant. Equalization reduces
incoming hydraulic surges (e.g. typical shower of 10
minutes duration, bathtub discharge of 5 minutes duration,
clothes washer discharge of 2 minutes duration and
dishwasher discharge of 2 minutes duration) throughout the
system. The flow equalization provided by the Bio-Kinetic
system causes wastewater to be held upstream of the final
outlet during hydraulic surges, which preserves treatment
integrity and enhances system operation. The actual rate
of equalization varies and depends upon specific loading
patterns and the duration of each flow surge. Atthe design
loading pattern used during the NSF/ANSI Standard 40
performance evaluation, the Singulair system equalizes
all flow an average of 50%. As a result, hydraulic surges
and periods of high wastewater flow are automatically
reduced to protect the environment and all treatment plant
processes on a demand use, as needed, basis.

BLUE CRYSTAL® RESIDENTIAL
DISINFECTING TABLETS

If local regulations require, an initial supply of Blue Crystal
disinfecting tablets will be placed in the Bio-Kinetic system
chlorine feed tube(s) at system start-up. Manufactured
from calcium hypochlorite, Blue Crystal disinfecting tablets
provide effective, economical bacteria killing power. Liquid
entering the Bio-Kinetic system contacts the installed
Blue Crystal disinfecting tablets, just downstream of the
equalization ports. A fully charged feed tube will last
an average of six months. During each semi-annual
inspection, your Singulair service provider will check
system operation and install tablets as needed.

NOTE: USEPA guidelines state “On the average,
satisfactory disinfection of secondary wastewater effluent
can be obtained when the chlorine residual is 0.5 ppm after
15 minutes contact.” Retention time must comply with the
controlling regulatory jurisdiction.

BIO-NEUTRALIZER® DECHLORINATION
TABLETS

Inenvironmentally sensitive areas, regulations may require the
use of Bio-Neutralizer dechlorination tablets. Manufactured
to chemically neutralize both free and combined chlorine,
Bio-Neutralizer dechlorination tablets provide consistent
reduction or elimination of chlorine residual without
unnecessarily reducing the level of dissolved oxygen in
the treatment system effluent. As liquid passes through
the final discharge zone of the Bio-Kinetic system, the
flow contacts the tablets and residual chlorine is removed
from the system effluent. A fully charged feed tube will
last an average of six months. During each semi-annual
inspection, your Singulair service provider will check
system operation and install tablets as needed.
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CAUTION: The improper handling of Blue Crystal and
Bio-Neutralizer tablets may cause personal injury or
property damage. Keep out of the reach of children and
do not allow the tablets or feed tubes to contact skin,
eyes, or clothing. Blue Crystal tablets may be fatal if
swallowed and tablet dust is irritating to the eyes, nose
and throat. Do not handle the tablets or feed tubes
without first carefully reading the product container
label, MSDS information and the handling and storage
instructions. Mixing of chemicals may cause a violent
reaction leading to fire or explosion. For additional
information about Blue Crystal and Bio-Neutralizer
tablets contact your Singulair service provider.

ACCESS RISERS AND COVERS

Concrete access covers are recommended and must be
secured after each service visit. A concrete plug should
be installed in the access openings of the tank to prevent
accidental entry. Access covers should be inspected during
service visits and replaced as necessary. If plastic risers
and/or covers are utilized, they must be approved for your
application and secured as instructed by the manufacturer.
Refer to state and local regulations for applicable codes
that may apply to your installation.

DANGER: Make sure your service provider does not
leave access risers uncovered or partially covered.
Failure to properly secure access covers and safety
nets could result in bodily injury, illness or death. Do
not allow children to play on or around the treatment
system. Riser safety nets are available from Norweco
for concrete or plastic risers.

NO OWNER MAINTENANCE

The Singulair system is inspected and serviced by a
local, factory-trained service provider, therefore, no owner
maintenance is required during the warranty period. The
Singulair system does not require pumping as often as
a septic tank. Under normal use only the pretreatment
chamber should be pumped. How often pumping is
necessary depends on system use. The local Singulair
service provider will inspect the aeration chamber contents
and plant effluent at six month intervals to determine if the
pretreatment chamber is discharging excessive solids.
Every three years, the pretreatment chamber should be
inspected. The pretreatment chamber will normally require
pumping at three to five year intervals. Contact your
local service provider prior to tank pumping for complete
information on removal of equipment, access to individual
chambers, coordination of services and proper disposal
of tank contents.

If a period of intermittent use, or an extended period of
non-use of the system is anticipated, contact your service
provider for instructions. Your service provider has detailed
service instructions and has been factory-trained in
troubleshooting procedures. Contact your service provider
if you require service or tank pumping information.
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SINGULAIR® SERVICE PROGRAM

Semi-annual service inspections, at six month intervals for the first two years of system operation, are provided by your local
Norweco distributor and are included in the original purchase price of the Singulair system. Costs for travel and labor are
not charged to the owner. During an inspection, each mechanical aerator, Bio-Kinetic system and other plant components
are serviced as outlined in the Singulair Product Manual and effluent quality is evaluated for color, turbidity, scum overflow
and odor. After the initial two year service program is completed, the local service provider will provide continued service at
the owner’s option. The service program should be renewed by the owner to insure maximum system performance.
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Ask your Singulair service provider about a renewable service contract. If you allow service coverage to expire, you can still
obtain the professional assistance of a factory-trained technician. However, these special service calls will be performed
on a time and materials basis. Professional service is important to proper system operation and should not be allowed to
lapse. Be sure to consider the advantages of a renewable service contract.

The Singulair service provider will perform the following services during each service inspection:

Check aerator operation

Check aerator power consumption
Check aerator air delivery

Clean stainless steel aspirator shaft
Clean aspirator tip

Clean fresh air vent in concrete cover
Inspect aeration chamber contents
Check operation of control center
Adjust time clock when required
Remove the Bio-Kinetic system
Scrape the clarification chamber
Inspect the Bio-Static sludge return

Inspect outlet coupling

Install a clean Bio-Kinetic system
Fill Blue Crystal feed tube

Fill Bio-Neutralizer feed tube
Inspect effluent quality

Inspect outlet line

Inspect ground water relief point
Inspect effluent disposal system
Complete 3-part service record
Hang owner’s record on front door
Enter record into www.servicepromcd.com
Mail health department notification

ENENENE NN NN NENENENEN
ENENENENENE NN NENENENEN
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WARRANTY REGISTRATION

A Warranty Registration Card was included with the Model
206C aerator before it was shipped from the factory. If
this card has not been returned to Norweco, complete and
mail it immediately. If it is not returned within thirty days
of the installation date, the three year limited warranty and
lifetime aerator exchange program will begin on the date of
component shipment from the factory.

Remove the aerator model number and serial number
record card and store it in a safe location with this Owner’s
Manual for future reference. If it is necessary to call your
service provider for service, make note of the information
on the control center data plate and the aerator serial
number before calling. Warranty and service records are
cross-indexed by owner name, aerator serial number or
control center serial number. Supplying the aerator serial
number and control center serial number with the service
request will give the service provider a ready reference so
that changes in system ownership will not delay service.

SERVICE PRO® SECURITY LOG IN

SINGULAIR® LIMITED WARRANTY

The Singulair aerator enjoys the distinction of being
the only aerator on the market today backed by a
lifetime warranty and exchange program. Each Singulair
aerator, Service Pro control center, Bio-Kinetic
system and any other components manufactured by
Norweco, are warranted to be free from defects in
material and workmanship, under normal use and
service, for a period of three years from the date of
purchase. The three year limited warranty is included
in the original purchase price of every Singulair system.
The comprehensive aerator exchange program offers
Singulair owners a lifetime of protection. Owners with a
Singulair system may exchange any aerator of any age
for a replacement unit at a prorated cost. If the Singulair
aerator or Service Pro control center fails, do not use or
dismantle the unit. The local, licensed distributor has
detailed warranty and exchange information and should
be contacted for service or replacement instructions.

For your convenience, record your www.servicepromcd.com access information here:

User name:

Password:

SUPPLEMENTAL SERVICE RECORD

For your reference, please document service performed on the following chart:

DATE
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HYDRO-KINETIC BIO-FILM REACTOR®

TANK PUMPING INSTRUCTIONS

These instructions provide a general guideline concerning when and how to pump out the Hydro-Kinetic Bio-Film Reactor
and supplement other instructional materials included in the Hydro-Kinetic Bio-Film Reactor Service Instructions. In order
to maximize performance, protect system components and insure protection of the surrounding environment, the Bio-
Film Reactor should be thoroughly checked at a minimum frequency of 24 months by a factory-trained Norweco service
technician. Renewable service contracts are available from the local licensed Norweco dealer.

The Hydro-Kinetic Bio-Film Reactor will periodically require pumping. Because treatment systems are biological processes
and technologies vary, the time frames listed within these instructions are estimates. Actual pumping frequency will depend
on the amount and strength of the wastewater being processed and the type of treatment system upstream of the Bio-Film
Reactor. Handling and disposal of the contents of the Bio-Film Reactor and/or the upstream treatment system are regulated
by local, state and federal authorities. Disposal options may include land application, lagoon treatment, municipal wastewater
treatment or landfill disposal. Prior to arranging for tank pumping, contact the Norweco dealer to obtain complete information
on access to chambers, removing equipment, coordination of services and disposal of tank contents.

During Hydro-Kinetic Bio-Film Reactor installation, backfilling or service, do not allow dirt or mud to enter the system. Once
in the system, dirt or mud will form a heavy sludge which will affect settling characteristics, interfere with filtration and
degrade effluent quality. If dirt or mud enters the system, it must be removed to insure proper system operation. Removing
the dirt or mud may require repeated flushing and tank pumping. For additional details refer to Hydro-Kinetic Bio-Film

Reactor Tank Delivery and Setting instructions.

INTRODUCTION

Pumping frequency will depend upon the type and
efficiency of the treatment system installed upstream of the
Hydro-Kinetic Bio-Film Reactor. Septic tanks are designed
to store solids and perform limited biological treatment.
Frequent pumping of a septic tank is mandatory to remove
and dispose of these solids before they discharge from the
tank. The Hydro-Kinetic Bio-Film Reactor is designed to
improve the effectiveness of any treatment process and
extend the life of the disposal system. Removal of the
solids in the Hydro-Kinetic Bio-Film Reactor will be required
when indicated by an inspection as outlined herein.

WHEN TO PUMP

Your system may include service inspections free of charge
at regular intervals during the initial warranty period. If the
upstream treatment system is an ANSI/NSF Standard 40
listed product, these inspections are automatically included
for the first two years. If the system is a septic tank, it should
be evaluated every 12 to 24 months by a trained wastewater
professional. The Hydro-Kinetic Bio-Film Reactor should
be inspected and serviced at the same time. Pumping of
the system by a licensed tank pumping and disposal service
will likely be necessary at 3 to 5 year intervals, based on
variations in system occupancy, usage and loading. The
Hydro-Kinetic Bio-Film Reactor may require pumping more
frequently than the upstream treatment system, particularly
if installed downstream of a septic tank.
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ROUTINE SERVICE INSPECTIONS

Regular service inspection procedures are outlined in detail
in the Hydro-Kinetic Bio-Film Reactor Service Instructions.
These routine service procedures include inspection of
the influent chamber, media chamber, reactor elements
and effluent line to determine if the system should be
pumped. Routine service should be performed on the
upstream treatment system and Hydro-Kinetic Bio-Film
Reactor before the system is pumped. The results of the
routine service inspection, system evaluation and tank
pumping (when performed) should be noted on the Service
Inspection Card.

UPSTREAM SYSTEM INSPECTION

The upstream treatment system must be functioning
properly for the Hydro-Kinetic Bio-Film Reactor to provide
the maximum benefit and service life. If the upstream
treatment system is a proprietary design, refer to the
manufacturer’s maintenance and service instructions.
Follow the manufacturer’s directions exactly, using a trained
wastewater professional. If the upstream system is a septic
tank, or other conventional system without manufacturer’s
instructions, follow the guidelines of the local governing
regulatory agency. At a bare minimum, have the entire
system evaluated every 24 months. If the Bio-Film Reactor
is going to be pumped, it may be desirable to pump all
or part of the upstream system at the same time, per
manufacturer and/or regulatory recommendations.
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SETTLEABLE SOLIDS TEST

To evaluate the upstream treatment system for pumping,
a settleable solids test may need to be performed on
the aeration chamber. Refer to the manufacturer’s
recommendations (if applicable) and Standard Methods
for the Examination of Water and Wastewater for proper
test procedures.

EFFLUENT LINE INSPECTION

Check to make sure there is a groundwater relief point
installed in the effluent line and it is free from obstruction.
An accumulation of paper, fibers, hair or grease indicates
that the Hydro-Kinetic Bio-Film Reactor needs to be
pumped. If there is a surface discharge point, make sure
thatitis free from debris, foam, mud, etc. Make appropriate
notations on the Service Inspection Card.

BIO-FILM REACTOR INSPECTION

A complete Hydro-Kinetic Bio-Film Reactor inspection
procedure is listed below. The results of the inspection
should be noted on the Service Inspection Card.

1. Remove the cover being careful not to allow dirt or
mud to enter the tank.

2. Visually examine the surface of the influent chamber
and media chamber of the Hydro-Kinetic Bio-Film
Reactor for a significant accumulation of grease, oil
or non-biodegradable materials.

3. To check the depth of the settled sludge layer in a
plastic Bio-Film Reactor, first use the Universal Tool
to slide each Reactor Element outward to form a 3"
gap between the Elements. Use a Sludge Judge or
secure a rough white towel to the handle of the hopper
scraping tool and lower it between the Elements to the
bottom of the media chamber. For a concrete tank,
use a Sludge Judge or secure a rough white towel to
the handle of the hopper scraping tool and lower it to
the bottom of the influent chamber.

4. Push the tool through the settled sludge layer to the
bottom of the tank. Wait several minutes and carefully
remove the tool. The depth of the settled sludge will be
shown by a dark line on the towel, or on the scale of the

norwecor

Engineering the future of water
and wastewater treatment

220 REPUBLIC STREET
NORWALK, OHIO, USA 44857-1156
TELEPHONE (419) 668-4471

FAX (419) 663-5440
www.norweco.com

Sludge Judge. If the settled sludge layer is 24 inches
or greater, the Bio-Film Reactor should be pumped.

5. Foraplastic tank, return the Reactor Elements to their
normal position in the center of the media chamber.

HOW TO PUMP THE BIO-FILM REACTOR

A complete Hydro-Kinetic Bio-Film Reactor pumping
procedure is listed below. Prior to tank pumping, contact the
Hydro-Kinetic Bio-Film Reactor dealer to obtain complete
information on equipment removal and reinstallation.
Failure to properly remove and reinstall equipment and
access covers during tank pumping may result in damage
to the system and will void the warranty.

1. Ifthe Hydro-Kinetic Bio-Film Reactor requires pumping,
contact a tank pumping service licensed by the local
regulatory agency. The septage or biosolids from the
system must be removed and disposed of in a manner
consistent with federal, state and local regulations.

2. Advise the pumping service that they will be pumping
approximately 500 gallons from the Bio-Film Reactor.

3. Remove the Bio-Film Reactor access cover. The
Reactor Elements can stay in place. Lower the hose
into the influent chamber until it contacts the bottom of
the tank. Withdraw the hose approximately 2 inches.

4. Completely pump 100% of the contents from the tank
and rinse the Reactor Elements and media with a hose
during tank pumping.

5. After pumping, refill the Hydro-Kinetic Bio-Film Reactor
to capacity with clean water. Replace the access cover
that was removed. NOTE: Itis essential to immediately
refill the Bio-Film Reactor with clear water to the design
flow line. The water must be free of leaves, mud, grit
or other materials that might interfere with system
operation. Dewatering and leaving the system empty
will affect tank integrity and void the warranty.

Following tank pumping, no other system adjustments
are necessary for proper biological treatment to continue.
Regular service inspections by a factory-trained Norweco
service technician should be conducted to insure long term
system performance.

DISTRIBUTED LOCALLY BY:

Norweco®, Norweco.com?®, Singulair®, Modulair®, Travalair®, Singulair Green®, Ribbit Rivet®, Hydro-Kinetic®, Hydro-Kinetic Bio-Film Reactor®, Evenair®,
Lift-Rail®, Microsonic®, Bio-Dynamic®, Bio-Sanitizer®, Bio-Neutralizer®, Bio-Kinetic®, Bio-Static®, Bio-Gem®, Bio-Perc®, Bio-Max®, Blue Crystal®,
Phos-4-Fade®, Enviro-C®, ClearCheck®, ChemCheck®, Tri-Max®, Hydra-Max®, Service Pro®, MCD®, TNT®, Grease Buster® and “BUSTER” logo® are

registered trademarks of Norwalk Wastewater Equipment Company, Inc.
©MMXIV NORWECO, INC.
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HYDRO-KINETIC® BIO-FILM REACTOR
OWNER RECORD OF SERVICE CALL

O Routine Service Call O Special Service Call

Date: Time:
Serviced By:
System Type:
Dealer Name:
Dealer Address:

Dealer Phone Number:

Your Hydro-Kinetic Bio-Film Reactor has been serviced as shown on the reverse
side of this card. Please retain this copy for your records.

Service Technician:

NORWECO, INC. - NORWALK, OHIO - USA

HYDRO-KINETIC® BIO-FILM REACTOR
HEALTH DEPT. NOTIFICATION OF SERVICE PERFORMED

O Routine Service Call O Special Service Call

County: Date:
Serviced By:
System Type:
Owner Name:
Owner Address:
Dealer Name:

Dealer Address:

Dealer Phone Number:

Service was performed on the Hydro-Kinetic Bio-Film Reactor listed above, as
outlined on the reverse side of this card.

Service Technician:

NORWECO, INC. - NORWALK, OHIO - USA

HYDRO-KINETIC® BIO-FILM REACTOR
DEALER/DISTRIBUTOR SERVICE RECORD

O Routine Service Call [0 Special Service Call

Date: Time:

Serviced By:

System Type:

Owner Name

Owner Address:

Change service frequency to: O 6months O 12months O 18 months
O 24 months O Other

SPECIAL NOTES: (General condition of installation regarding ground-water, grading,
effluent disposal system, receiving stream, etc.)

NORWECO, INC. - NORWALK, OHIO - USA
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SYSTEM TYPE: [ Septic O Aerobic O Tile Field 0 Sand Filter O Other____
OUR SERVICE INSPECTION FOUND EQUIPMENT AND SYSTEM AS FOLLOWS:

O Owner Not Present O Reactor Elements Checked

O System Checked O Reactor Baffle and Media Checked
O Controls Checked (If Applicable) O Effluent Checked

CONDITION: SERVICED:

O Plumbing In Good Condition O Cleaned Reactor Elements

O Bio-Film Reactor In Good Condition [ Replaced Reactor Elements

O Reactor Elements Operating Properly 00 System Operating Properly

O Access Cover In Good Condition O Upstream Treatment Tank Pumped Out
O Slide Locks In Good Condition O Bio-Film Reactor Pumped Out

O Effluent Clear and Odorless O See Notes Below

O Your Service Policy Has Expired (Contact Local Dealer To Renew)

SPECIAL NOTES:

SYSTEM TYPE: O Septic O Aerobic O Tile Field O Sand Filter OOther_____
OUR SERVICE INSPECTION FOUND EQUIPMENT AND SYSTEM AS FOLLOWS:

O Owner Not Present O Reactor Elements Checked

O System Checked OO0 Reactor Baffle and Media Checked
O Controls Checked (If Applicable) O Effluent Checked

CONDITION: SERVICED:

O Plumbing In Good Condition O Cleaned Reactor Elements

O Bio-Film Reactor In Good Condition [ Replaced Reactor Elements

O Reactor Elements Operating Properly [0 System Operating Properly

O Access Cover In Good Condition O Upstream Treatment Tank Pumped Out
O Slide Locks In Good Condition O Bio-Film Reactor Pumped Out

O Effluent Clear and Odorless O See Notes Below

O The Service Policy On This System Has Expired
SPECIAL NOTES:

SYSTEM TYPE: O Septic 00 Aerobic O Tile Field 00 Sand Filter O Other______
OUR SERVICE INSPECTION FOUND EQUIPMENT AND SYSTEM AS FOLLOWS:

O Owner Not Present O Reactor Elements Checked

[0 System Checked O Reactor Baffle and Media Checked
O Controls Checked (If Applicable) O Effluent Checked

CONDITION: SERVICED:

O Plumbing In Good Condition O Cleaned Reactor Elements

O Bio-Film Reactor In Good Condition [0 Replaced Reactor Elements

O Reactor Elements Operating Properly [0 System Operating Properly

O Access Cover In Good Condition O Upstream Treatment Tank Pumped Out
[0 Slide Locks In Good Condition O Bio-Film Reactor Pumped Out

O Effluent Clear and Odorless O See Notes Below

O The Service Policy On This System Has Expired
SPECIAL NOTES:
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APPENDIX D

OPERATION AND MAINTENANCE LOGS

o Integrity e Technical Expertise
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