Electronically Filed in TPUC Docket Room on May 9, 2025 at 10:35 a.m.

BEFORE THE TENNESSEEPUBLIC UTILITY COMMISION
NASHVILLE, TENNESSEE
MAY 9, 2025

IN RE: PETITION OF AQUA GREEN UTILITY INC. TO AMEND ITS CERTIFICATE OF
CONVENIENCE AND NECESSTIY

DOCKET NO: 2500030

Petition of Aqua Green Utility Inc. to amend its Certificate of Convenience and Necessity

Aqua Green Utility Inc. would like add the enclosed documents to our petition requesting to add
the Firefly subdivision to our service area.

Respectfully Submitted,

Dart Kendall /8—_”"
Aqgua Green Utility Inc.



Maury County Board of Public Utilities

Maury County Water System
Post Office Box 1196
Columbia, Tennessee 38402-1196
Office 931-375-1159 FAX 931-375-1174

April 22, 2025

Dart Kendall, President
Aqua Green Utility, Inc.
3350 Galts Rd.
Acworth, GA 30102

RE: Firefly Subdivision

Mr. Kendall:

Maury County Board of Public Utilities has the authority to provide sewer service in Maury
County. The statute creating the Board of Public Utilities does not grant Maury County Water
System exclusive rights to the service area.

Therefore, Maury County Water System has no objections to a private sewer system should the
Tennessee Public Service Commission (TPSC) grant a certificate of public convenience and

necessity to provide sewer service to a subdivision.

Sincerely,

Maury County Water System
931-381-8900

MCWS is an equal opportunity provider and employer



State Operating Permit
Engineering Report

Firefly Subdivision
Maury County, TN

Prepared For:
AquaGreen Utility Inc.

Prepared By:

(3

FES Consulting
Bob Faulhaber - P.E.
May 5, 2025




Project Description
The project is a new, 415 lot subdivision in Maury County, TN. The property will include 415

residential lots and multiple amenities developed in four phases. The property does not have access
to public sewer.

Wastewater System Description

A decentralized wastewater system consisting of primary treatment in the form of a septic tanks
at each lot pressurized sewer lines to transport the effluent to a secondary treatment system in the
form of a fixed film trickle filter and drip dispersal. A description of each component and the
conveyance method for the effluent between the components is included below. Further detail is
provided on the attached drawings as well.

1. Septic Tanks — Each lot will have a 1,000 gallon water tight concrete septic tank. Waste
water from each house will flow by gravity to the septic tank via a PVC sanitary sewer
pipe. Effluent from this tank will flow by gravity to a pump tank with two effluent pumps
that will pump effluent to secondary treatment (trickle filter). The gravity flow will be via
a 4” PVC line to a drop Tee with a cleanout connecting to a common PVC line.

2. Effluent Lines — Effluent lines will be installed by others, but will be required by the
utility to be Schedule 40 glued PVC. Effluent will be delivered to the plant via
pressurized lines to the trickling filter(s) . Additional descriptions are provided in the
notes attached to the drawings.

3. Secondary treatment - The proposed secondary treatment system is an attached growth
(fixed film), trickling filter. The trickle filter will utilize manufactured media. The media
will be placed in a poured in place concrete chamber approximately 9° deep to form the
attached growth (fixed film) treatment unit. The system will include a 460 CFM fan.
Anticipated BOD loading of 125 Ibs/day requires approximately 420 CFM. Following
treatment the effluent will gravity flow through a 6” PVC line to the dosing tank.

4. Desing Tank — Treated effluent from the trickle filter will enter into the dosing tank by
way of a 6” gravity line. The dosing tank has a holding capacity of approximately 50,000
gallons. From the dosing tank, effluent will be pumped to one of two locations, the drip
fields or back to the trickle filter for recirculation (See below for descriptions). The
priority and timing of this routing will be controlled by a PLC system that can be adjusted
based on waste water flows, effluent quality and environmental conditions. The typical
priority and descriptions of the pumping locations is provided below.

a. Recirculate/circulate to the trickle filter — A duplex pump system will be
provided for recirculation in the pumping chamber. Treated effluent from the
trickle filter will enter this pumping chamber for recirculation. Recirculation
pumps will be on adjustable PLC controlled timers and also set to come on with
the drip pumps to assure adequate recirculation rates.

b. Drip Field — Two Little Giant pumps are located within the main chamber of the
dosing tank to pump to the drip field. When pumping to the drip fields the
effluent line will split into three lines that are connected to three disk filters.
These disk filters each have 2 motorized ball valves. The filters block anything



larger than about 130 micron. This is the size needed to protect the drip irrigation
tubing. These filters automatically back flush, but should be checked once a year.
There are ball valves connected to the supply pipe just before the disk filters that
are normally closed and used to back flush the filters either through the alternate
pump screen or back to the sewer recirculation line. Next, the pipes tie together
before passing through the flow meter. After the flow meter there are 2 motorized
ball valves that are closed during back flushing of the filters. Once the effluent
leaves the control room it is pumped to the drip irrigation field. Treated effluent
from the dosing tank will be pumped to a multi-zone drip field for final effluent
treatment and application. A description of the details of the drip field is provided
below.

c. Sludge will be pumped back to the 1500 gallon sludge storage tank by PLC
controlled timer. Sludge will be removed by a septic tank pump truck and
disposed of at an approved municipal plant.

5. Drip Field — The drip irrigation field is divided into zones and each zone has a solenoid
valve to allow the effluent to enter the zone. The PLC has a timer set for each zone to
control flow. Once in the soil, the microbes in the soil and plants uptake nutrients to
complete the treatment process. Each zone has air vacuum breaker vents at the high
points of the zone, so when effluent drains at the end of a pump cycle the soil and debris
will not be drawn into the drip tube emitters. Each zone is connected to a return line
through a one way check valve that goes back to a large valve box. In the large valve box
there is a normally closed solenoid valve in the return pipe connected to the lower sewer
inlet line. Once the system has stopped pumping the valve opens and the remaining
effluent is returned to the pump tank.

The drip field will utilize 0.9 GPH Netafim drip tubing installed in the mapped
Stiversville - Hampshire - Nesbitt — Swafford — Maury — Armour — Egam overwash —
Inman — Byler and Lindell soils. Drip tubing will be installed at a depth of 7. The drip
tubing will follow the ground contours to keep each line of drip tubing level and will be
installed at 2° — 5” centers. The target spacing for the drip tubing will be 2’ on center, but
may be adjusted slightly to account for change in contour and slope (keeping the tubing
level will take precedent over maintaining strict 2’ spacing). Drip tube pacing will not
exceed 5' (as required by Chapter 17 of the design guide) nor be less than 2 ft on center.
Two sets of 16 zones will be set up for the drip fields, for a total of approximately
639,000 sf of soil.



Wastewater Flow

The wastewater flow rate is based on the TDEC standard 300 gpd/lot for residential use and
usage data from a similar development for the shared facilities. When built out the subdivision
will include 415 residential lots for a total of 124,500 GPD and 3,300 GPD additional for the
shared facilities.

Daily Flow - 127,800 GPD

Secondary Treatment System Design

Secondary treatment will be achieved through the use of 4 trickling filters. Each trickling filter
will utilize synthetic cross flow media. The media will be placed to a depth of 7° with a surface
area of approximately 396 ft?and a volume of approximately 2,772 ft’ for each filter. There
will be 4 total filters (1 in each phase) for a total surface area of 1,584 ft* and a total volume of
11,088 ft*. The synthetic media will provide approximately 48 ft*/ft’ of filter surface area
(compared to 15 ft*/ft* for rock media) for a total effective treatment area of approximately
532,224ft>. The minimum hydraulic loading rate will 81 GPD/ft* and an organic loading rate
of 14.4 1b BODS5 /1000 ft3 day. This places the system well within the loading rates for
industry standard low rate trickling filters for municipal applications based on hydraulic
loading rate and organic loading rate. Data for the trickling filter is provided below.

Influent flow rate (max) - 127,800 GPD

Influent BOD5 - 150 mg/L

Filter Bed Area - 1,584 ft?

Specific Area of filter media - 48 fe2/ft

Filter volume - 11,088 ft*

Hydraulic Loading Rate* - 81 GPD/ft2

Organic Loading Rate** - 14.4 Ib BODS /1000 ft3 day

*based on no recirculation and filter bed surface area
**based on filter volume and 150 mg/1 BOD (0.001 1b/g)



Soils
The Stiversville - Hampshire - soil series willNesbitt — Swafford — Maury — Armour — Egam
overwash — Inman — Byler and Lindell be used for drip dispersion.

Wastewater Soil Loading
Hydraulic Loading Rate

The design hydraulic loading rate for the soil 1s 0.25 GPD/SF

Drip Line Design

Pressure, head loss (TDH) and flow calculations were run for the drip zones. The worst case
zone, due to distance and elevation, is Zone 21. Design calculations for Zone 21 are included
as an attachment to this report.

Nitrate Loading Rate

The Nitrate Loading Rate was calculated using Equation 17-2 from TDEC’s Design Guidelines
for Wastewater Dispersal Using Drip Irrigation. The precipitation, potential evapotranspiration,
nitrogen fraction removed by denitrification/volatilization, and the maximum nitrate
concentration in the leachate are all taken from chapter 16 of the TDEC regulations. The Annual
Uptake Rate for Crops is based on grass, which will be planted in the drip field. A Spreadsheet
with Nitrate Loading Calculations is attached to this report.

Lwn = 0.21 GPD/SF (see attached spreadsheet)

Design/Effective Loading Rate
The design loading rate and required soil area is shown below

Soil Type Controlling Loading | Design Flow Rate Required Soil
Rate Area

Stiversville - 0.2 GPD/SF 127,800 GPD 639,000 SF

Hampshire - soil 14.67 Acres

series willNesbitt

— Swafford —

Maury ~ Armour
— Egam overwash
— Inman — Byler
and Lindell




The Netafim Bioline” Calculator estimates the amount of Bioline needed to
install a wastewater drip dispersal system, along with other design

Itis NOT Pl design, and should
be used for estimating purposes only. Always consult with a professional
designer. Do not use this program with other brands of products.

General Instructions

Fifl in the violet-shaded ceils. Output witl be and shown In blue-shaded
cells. Do not attempt to enter data into the blue-shaded cells. it will formula and impact
other output data. To save your as a .txt file for or il in the

in the project's name and address fields below. The name you ‘Job will become

the name of the .txt file. It will be saved on your computer when you click the “Save to File” button at the bottom
of the sheet. A file folder will be created for you called “Netafim" and the file will be stored there. For example,
if the Job Name / Homeowner for the project is Mr. & Mrs. Jones, all of your information will be saved in a file
folder called "Netafim" and the file in this folder will be called “Mr. & Mrs. Jones.txt".

Netafim Bioline® Dripperline Design Recommendations - Based on Maximum Emitter Discharge Rate
Per Day

Job Name / Homeowner :

Zaone 21

Address:

City, State, Zip

Permit Agency:

Installer Name:

Designed By:

Date:

Maximum Emtter Discharge Rate Per Day
Select Emitter Flow Rele (GPH)
Sefect Emitter Spacing (inches)

Flush Velocity (fps)

Gallons Par Day 3,994

12

0.92

Assumptions

Estimated Pump Flow Rating (GPM)

Inlet Pressure (psi)

Iniet Pressure (Feet of Head)

Row Spacing Between Driplines (feef)

Number of Zones

Hours Per Day to Use for Dosing

Elevation Change from Pump to Dose Tank Outlet (feef)
Elevation Change from Dose Tank fo Drip Fleid (feet)
Length of Supply Line & Supply & Flush Manifolds (feet)
Type of Pipe - Supply Line & Manifolds

Size of Supply & Manifold Pips (inches)

Pipe Roughness Constant

Inside Diameler of Pipe (Inches)

2100
PVC Schd0

150

3.068

Calculation Outputs
Total System Iinformation
Application Area Required (square feet) 19,970

Total Amount of Bioline® Required (feet) 6,657
Total Number of Emitters In the Dripfleld 3328

Zone Information

Number of Zones 1

Amount of Bioline® Per Zone (feet) 6,657
Number of Emitters Per Zone 3,328

Minimum Number of Laterals Per Zone 13

Maximum Number of Laterais Per Zone 19

Number of Laterals That Will be Used 18

Maximum Length of Bloline® Laterals Based on Inlet Pressure 7
Flow Rate Per Zone (GPM) 51.0

Holding Capacity of Dripperiine Per Zone (Gallons) 8.5

Additional Flow Requlrement to Accom modate Flushing Velocity 28.8

Holding Capacity of Piping

Holding Capacity (Gallons) of Supply Line & Supply & Flush Manifolds 806.5
Holding Capacity (Galions per Zone) of Bioline 88.5

Holding Capacity (Gallons) of Supply Line, Manifolds and Dripperiine 805.0
Head Loss Data - Dosing & Flushing Cycle

Friction Loss per 100’ (psl) In Supply Line & Manifolds 0.8

Velocily (fps) 3.5

Friction Loss in Supply Line & Manifolds (psi) 127
Friction Loss In Supply Line & Manifolds (Fest of Head) 294

Additional Pressure Required for Return Manlifold and Piping to Tank (psi) 5.0
Additional Pressure Required for Return Manlifoid and Piping to Tank (Feet of Head) 1.6

TDH (Total Dynamic Head) in Fest of Head 146.2

Control Settings Information
Total Sysiem Runtime Per Day (Minutes) 78
Total Runtime Per Zone Per Day (Minutes) 78
Total System Dosing Events Per Day 4
Runtime For Each Dose (Minutes) 20
Off Time Between Doses In the Same Zone (Hours to nearest 0.1) 5

Miscellaneous Information

Dosing Volume Per Emitter Per Dose (gallons) 031
Inches Per Week of Dosing 225
Volum e of a Single Dose (gallons) 1020.7
Pump Selection
Pump Flow Rating (GPM) 798
TDH (Total Dynamic Head In Feet of Head) 146.2

Pump Manufacturer
Pump Model
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Note 1

Each home or commercial site will be required to have a separate septic tank which follow utility
requirements , there will be a combination of 2 possible types of tanks at any location, STEG or STEP.

The STEG tanks will be a 1 piece concrete septic tank with 2 compartments. The 2 piece concrete tanks
that have the joint in the side sealed with sealant will not be allowed. Our experience with these tanks
show they tend to leak at this joint. If there is no other option, a plastic tank may be accepted. Each
tank will have a sewer popper device that allows sewage to escape in case of a line failure, protecting
the home from flooding. Use of 4 inch schedule 40 PVC pipe will be required. Each septic tank will have
2 Polylok risers to the surface. This allows easy access for the utility to service these tanks and prevents
the homeowner from later building a structure over the tank by accident. The utility assumes all regular
and emergency maintenance of these tanks. Each tank will have a septic tank filter restricting solids
passage to 1/8 inch, protecting all downstream components. Each tap will have a clean out type
access point where it enters the main line. This allows line location quick access and the ability to
isolate customers disposing of anything other than domestic sewage.

The STEP type system would be used if a gravity flow from the septic tank is not practical. These
systems contain all the features of the STEG tank, but with the addition of a 1 piece single chamber
septic dosing tank with one Polylok riser to the surface. These tanks must also follow utility
requirements which include: two pumps (Little Giant WE10G05P4-21) with 3 floats in each dosing tank
with a small PLC control panel. Our experience has established that 95% of problems at each home on
STEP systems will be a pump or float that is bad. Pump selection being a high head type, assures flow
from any elevation in the subdivision and this is a pump that the utility already stocks. The PLC at each
home alternates each pump. If after 5 hours of pumping the level in the tank has not fallen, the pump is
considered bad and the second pump is turned on. A Yellow light is illuminated flashing a code that the
pump is bad. A buzzer goes off asking the homeowner to call the utility for service. If the second pump
does not lower the water level in the dosing tank, a second buzzer and red light lets the homeowner
know that Immediate service is required. (See panel label ). The PLC software has many other such
redundant features to make sure each home operates.



Red Light -

Yellow Light -

Green Lights -

AQUA GREEN UTILITY

High Water Level Alarm!

If power has been out, it

may take 2 hrs for tank

to pump water down.

If alarm is still on,

call 865-908-0432 immediately.

Press switch down to silence
buzzer, press switch back

up for normal operation
when red light goes off.

Push button to silence.
System needs maintenance.
Please call 865-908-0432.

Should be on, showing that
power is on.

if not, reset your 2 circuit
breakers in your house.



APPLICATIONS

 High head filter effluent o Filtered effluent service ® Aeration
* Ornamental fountains ® Water fountains

FEATURES

e Franklin Electric submersible motor

* Heavy duty, 300 V, 10’ (3 m) SIOW motor stripped leads

* Removable built-in check valve

e Non-corrosive thermoplastic discharge and motor brackets

* Proven “PPQ" staging allows close tolerances and increased performance

* High quality top bearing for maximum durability and years of reliable service

* Hex rubber bearing has extra-large surface for shaft stability and multiple flow
channels for keeping particles away from bearing surfaces

e Stainless steel up thrust washer prevents excessive wear in service applications

* cCSAus listed

Performance (GPM @ Height in Feel)

Watts Wires  Well Size

Littte GIANT




Total Head in Feet

ENGINEERING DAT;

300

250

200

150

WE SERIES 1/2 HP

2-Wire 20 gpm

ﬁ_“._.ﬂﬁif

2. Wre 30 a0
2-Wire 30 gp

Capacity - Liters per Minute

20 4 60 80 100 120 140
{ 1 80
| |
T T 60
]

-
{ ﬁ-to
|~ !
Nl 20
L1 11,
5 10 15 20 25 30 35 40

Capacity - Gallons per Minute

W 10-WE10

20-WE20

30-WE30

Total Head in Meters

Motor Housing Stainless steel

Impeller Material Celcon

Diffuser Glass-filled PPO

Power Cord 10' SJOW

Check Valve Celcon

Fasteners | Stainless stee!

Shaft Stainless steel

Bearings | PEEK

Discharge TGlass—frIled polypropylene

Spec Sheet %5119



Note 2

The drip field is divided into zones. Each zone the same basic components starting with a pressure main.
The pressure main connects to zones with solenoid valves. Then the zones of drip tubing connectto a
main which is connected to a return main through a one way check valve. Each zone has a air vent to

stop a vacuum from being created.



Note 3

Two alternating pumps controlled by the PLC will recirculate effluent from the pump tank to the trickling
filter. The water will be distributed through 6 wobbler spray heads per filter. Liberty FL202M pumps
were chosen. There will be 1 set of pumps per 2 filters. There will be 1 PLC control system for 2 filters
and each 16 zones. From pump tank to trickling filter there is 20' elevation loss and 400' 4 inch pipe
with 8 foot of FL head. The wobblers work at about 10 psi or 23 foot of head. This gives a total 51 foot
of head loss needed. These pumps should deliver approximately 93 GPM or 133,920 GPD each. PLC
controls both pumps run time and allows any set number of seconds on and not more than 5 minutes
off. The sewage flow from the neighborhood will flow over the wobbler spray heads giving additional
31,950 GPD to each filter at capacity.



FL100, FL150 and FL200-Series

Technical Specifications

External Construction:

Pump Volute - Gray iron casting class 25

Pump Legs - Gray iron casting class 25

Motor Cover - Gray iron casting class 25

Al casting shall be powder coated for comrosion
resistance prior to assembly.

Motor:

Submersible, oil filled and hermetically sealed. Class
B insulation rating. 416 Stainless steel rotor shaft.
Thermalily Protected - single phase models.

Three phase modetls shall have heat breakers
incorporated into the control panel, properly sized
for the horsepower and amperage of the pump.

impeller:

2 vane, semi-open design. Cast iron construction.

Dual Shaft Seals:

FL100-Series feature upper unitized carbon ceramic and

lower Viton doubie lip

FL150 and FL200-Series feature upper unitized silicon
carbide, lower Viton double lip

Fasteners:
All fasteners shatl be 300-series stainless steel.

Power Cord:
25' length standard. Quick-disconnect design allows
easy field replacement.

Level Control:

The pump shall be controlied by a wide angie mechanical
ficat sealed in a PYC housing. The fioat shall have a series
plug for manual by-pass operation.

A water-stop seal shall be incorporated into the cord
entry to eliminate potential water wicking into the switch.
An adjustable clamp is provided for optional pipe
mounting of the float.

Discharge:
2* FNPT with 1-1/2" FNPT cast iron flange provided.

Modsl ho. Voits Phase [ CordLength  Wgt. Lbs.
FLIOZM 1 208-230 1 (BT AYY No 25 ) 71
TFLIG2A i 208-230 il 142 &2 Yas s 72
FLIOM i) 208-230 3 1A/ 82 ’ No S 7
FLIGAM 1 440-480 3 =T VA No 35 N
TFLiEDM 1472 208-230 I XTI ¥4 No 25° Bl
FLIG2A 1-i/2 208-230 B | R Yos T sz
FLISSM 1172 208-230 3 1A/2" 82" No 25 G
FL184M 172 440-480 3 a2 No 25 81
FLZ0ZM 2 208-230 3 12 &2 N 25 82
| FL202A 2 208-230 1 IR VY Yos 35 &
FL263M 2 208-230 3 -1 No P 82
FL204M 2 440-480 3 REV LTS No 25° -

NOTE: 3-phase modsls require a control panel for automatic operation. See simplex and duplex panel literature for complete Information.

Performance Curve FL100, FL150 and FL200-Serles
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Note 4

To maintain sludge removal without needing to stop plant treatment operations, a sludge removal
pump will be located in the main dosing tank. The designed pumping rate is 25 GPM for 1 minute
intervals. With several hours between pumping, this will give the sludge time to settle out in the
sludge tank. A 2inch schedule 40 PVC pipe approximately 55 foot long will go from the sludge pump to
the sludge tank with FL = 1 foot of head and velocity of 2.49 fps. The elevation loss from the dosing
tank to sludge tank is 10 foot of head. Fittings are estimated at FL of 1 foot of head. Total head is 12. A
Liberty Model 281 pump has been selected and is an energy saving model. The Liberty 281is alsoa
normally stocked item for the utility. A tee will be located at the exit end of the septic tank with a
schedule 40 4 inch PVC pipe, which will flow by gravity back into the return pipe as it leaves the
trickling filter.

The sludge tank will be a 1500 gallon single chamber septic tank. The tank will have a Polylok riser
located in the center of the lid. This lid will allow a septic tank pumper to remove the sludge. Once
removed, the sludge will be transported to a proper disposal facility such as a municipal treatment
plant.



Available with
Vertical Float

POWDER

Submersible
Effluent/Sump
Pumps

1/2 hp
1-1/2" Discharge
3/4" Solids Handling

« Liberty’s unique, one-piece
“Uni-Body” casting

* Quick-disconnect 10' standard
power cord allows replacement of
cord in seconds without breaking
seals to motor (other lengths available)

* Permanently lubricated upper
and lower bearings

« Oil-filled, hermetically sealed motors
with thermal overload protection

» Stainless steel, removable bottom screen
= Stainless steel rotor shaft

» Stainless steel fasteners

280 Manual
281 Wide-Angle Float with Quick Disconnect
283 Wide-Angle Float, Series Plug

287 VMF, vertical magnetic float for heavy-duty
sump pump applications

280HV Manual
281HV Wide-Angle Float with Quick Disconnect
283HV Wide-Angle Float, Series Plug

287HV Vertical Magnetic Float (VMF) Switch



280-SERIES

1/2 hp Submersible Effluent/Sump Pumps

The Liberty 280-Series provides a cost eftective "mid- Performance Curve: 280-Series
range” pump for on-site waste water systems, liquid AQ T TP LT 12
waste transfer and commercial heavy-duty sump pump A UEREEE DR NEEE
applications that require higher head or more flow. 35 s I ; i n
Designed around Liberty's unique “Uni-Body” casting, 30 - e e B 9
the 280-Series will provide years of reliable performance. -g 25 < 8 ,@
All Models Feature: % 20 e - 6 &
. " . ! I ! hdlg b
« Vortex style impeller permitting passage of solids g 15+ T 1\* + 5 2
up to %" I RSN E \ ; 3
* 416 stainless steel rotor shaft AR -4 AR
* Permanently lubricated upper and lower ball bearing 5 RERSNER RRBRE 2
* Epoxy powder coat finish 00 5101520 2; 30 35 40 45 50 S‘SJNJSS 700
. A}I fas.teners - cofrosion-resistant stainless steel U.S. Gallons Per Minute
« 14" Discharge ; ; 4 §
* Stainless steel bottom screen - easily removable 0 38 78 114 156 192 298 270
* Maximum fluid temperature: 140 F. Liters Per Minute
» 280-Series Cord Lengths
Model 10" 252 353 505 | Dimensional Data:
280  Standard  Optional _ Optional _ Optional|  Weight: 20 Ibs.
281 Standard  Optional _ Optional __ Optional Height: 13" .
283  Standard  Optional  Optional A Major Width: 10" (model 287)
267 __Standard _ Optional NA N/A Minimum Sump Diameters:
TD'Wdlengthslmdardmdlmodeisb.eforohW engths, Model 281, 283...14"
add *-2, -3 or -5" suffix to modei number. -
Example: for model 280 with 35' cord, order 280-3 Modet 287 VMF...10
Fmow switch Model 281, 283 Model 287
Motor Specifications settings VME
Tum on level 13" 9.5
“hp 60Hz 3450 RPM Tum off level 7™ 4.0"
Oii filled, thermally protected
115V. Models 8.5 amps mmmmruamwmmﬁwmmw
adjustments can be made easily by tethering the fioat to the dis-
208/230V. Models 4.6 amps " o o

charge pipe or other mounting point. Vertical float model 287 is not
adjustable.

Manual,

v

o

®

Model 281
Wide angle
float switch
with quick-
disconnect

@, ..
c us Certified

Specifications are SUISCT to change withaut notice,

Model 283 Model 287

Wide angle VMF-Series

ficat switch Vertical mag-

with series netic float for

iagy-bac smaller pits —

m;gy o will operate in
a 10" diameter
sump

Liberty Pumps + 7000 Apple Tree Avenus » Bergen, New York 14416 + Phone 800-543-2550 Fax (585) 494-1839

Copyright © Libsrty Pumps, Inc. 2014
All rights ressrved.  LLIT 2000 RO7/14

www.bbertypumps.com



Note 5

This wall in the control room is dedicated to the drip field filtering and pumping. For the first 2 phases a
second wall will be built for the 3 and 4™ phases. There are two alternating PLC controlled pumps
located in the main dosing tank (J Class 45HE254-PE for phase 1 & 2 then 2 more added for phase 3 & 4).
These pumps feed through 3 inch schedule 40 PVC pipe approximately 2100-foot-long Fl = 15 ft head.
The flow to the drip field at a normal rate will be approximately 51 gallons per and minute 80 GPM
during flush cycle when 2 pumps operate. There are approximately 3328 emitters per zone at .92
gallons per hour for each emitter. During back flush, approximately 80 GPM is needed. The PLC
controls automatically brings both pumps online during back flush providing extra flushing. 146 max
total foot of head needed. This pump at 51 GPM produces 67 PSI below the rated drip tube pressure of
70 PSI. 3328 emitters at .92 per hour equals 51 GPM.

As the effluent enters the filter wall, it passes two check valves then flows to the motorized Ball valves.
These valves open when the PLC starts pumping to the drip field. There are 3 total filter lines to the drip
field. If one of these lines stops up, the PLC will send an alert to utility personnel as determined by the
pressure switches. The two remaining lines will provide ample flow to continue operations. Next, the
effluent passes through the Arkal 130 micron 2 " disk filters. By closing and opening the motorized ball
valves, the PLC can back flush each disk filter to keep the filters clean and flowing. The disk filters are
cleaned at the beginning of each pump cycle or any time the differential pressure switch activates
showing clogging back pressure. The filters are back flushed with effluent filtered by the other two
filters. During back flushing operations, the solenoid valve leading to the drip fields is closed to
maximize back flush pressure. Effluent used for flushing is then sent to the non pumping drip pump to
clear it’s intake screens. The solenoid valve before one filter is closed and the solenoid valve between it
and the filter is opened for 40 seconds, then the PLC moves on to the next filter line and so on.

After the filters, there is a flow meter in line that allows the PLC to keep track of how much effluent is
pumped out to the drip field. Each zone has a flow setting that if exceeded (like a leak]) that zone is
turned off until repairs are made. There is a final PSI switch before the effluent goes out to the drip field
that tells the PLC if a solenoid did not open at one of the zones when it was turned on. During the first 4
minutes of pumping, the current zone solenoid valve opens and flushes the drip tubing at 2 ft per
second keeping it clean inside. The current zone is flushed each time the pumping cycle starts.

The pipe to and from the drip field is a maximum of 2100 feet. (Zone 21) Because accuracy is of
paramount in drip field calculations, a spreadsheet chart is provided for the worst case zone. The tubing
manufacturers charts and calculations were used in the calculations. The friction loss of 1/3 of the flow
to each the disk filters is so low it is not considered. The friction loss in 1/3 of flow to the 2 inch PESB
solenoid valve are also not considered because it is so low. The friction loss from the main plant tank to
the filters is 1.8 foot of head. The chosen pump shows ample capability to provide necessary flow and
pressure. With extra pressure available, each solenoid valve at each zone will as needed be equipped
with an adjustable pressure regulator (PRS Dial). These valves and filters are normally stocked items for
the utility.
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E-SERIES EFFLUENT PUMPS

® (geal tor ettiuent pumping appacations

® Stainess siaef o thermapiayde oreharge and motor braiks! are fough an

NOA-COITISiE BOIN matena are hughiy resctant to damage by muneras

melais, and ather substancas typicalty found in water

Heavy-ttuty, 300 V.10 SJ00W motor leads

Designed to provide years of rediabie service

® 10 andd 20 gpm units are agupped with 3 highly-engimearad shaft beanng with built n
dry-run protechion

® High-tiow 35 1o 20 gpm units are busll with a proven and durable ceramic Sleeve beanng

Water ficw path througn the discharge of the pump 15 designed to pass particulate to aliow for efficient
and CoRtinuous ogeration

Proven hydrauic staging al'ows (lose tolerances and inaeased performance

(arbon phenoiic upthrust washer prevents excessive weat in severe applications

Remavable budt-in check vatve on 1C-20 gpm pumps. No Buiit-in check vaives
an high capacity pumps

® Povered by 4 Frankiin Electne submersibie motor

05Pa ZWIE ! W 3

V¥4 I 250 | ® 34 2 1 { L5100

OFEOP. 3 | | . 1 UEDE |
| 15 s BTS20 ]
! 2 | 3 T
| 4 5 900 |
i i ]‘ ! ‘7 YHEISPA PE . MIN20

3 L | Z = = .

L 7 T @ | omped | BNB |
NOTES Drcharge = LI 0P e dlameter acmss catie Quat £ 130" 0n af modkit

) nc_[___;zm, -
| Fi
] 5 SHE 58P %‘:‘
{ THEIATE T P, | oo
! T ey |
i il _,aif»ugi_i_'wm__gw 2 '-._.33?951 sE_saiE:J.,,._
‘ 5 i £ | dwEBeE | oiased
| i35 5 SHESSAPE | 9taws |
z 7 aseest | amen |
3 ©0 AT aNesH
W 7 GOMEDSSEPE 43E00]
e 3 SOMEQTSA PE FIOC
& ] Y] X 31326004
i 15 3 FOHE 16Sa PE 976005
Z ! WI‘I_S_*E.__,L_M_,
5 | © BOMETA Y 9366600
[ s 4 BORESSd ™
@ 2 _& 1 & 24Pk
L i S e G




ErarKaL

FILTRATION SYSTEMS

Arkal 2”° Dual Filter with a detachable spine

Angle/Line Filter

Catalog No. 1204 0_ _ _

Features

+ 2 Qutlet options — in line or angie

« Non-cofrosive
« Detachable spine

+ Pressure differenba!l disc compression

+ Robust design

» Drain vaive at the bottom (optional)
+ High volume filter with mcreased flow capacity
= Adapts to horizontal or vertical instaltation

+ Easy clamp-on filter cover

» Pressure testing ports at filters inlet and outiet

» Available in various fitration grades . g
=1
Tachnical Data ) -{ -
Inlet/outiet diameter 27 BSPT (male) ‘ 2° NPT (male)
50 mm - nominal diameter
Maximum pressure 12 atm 168 psi
Max flow rate 25 mh 110 gpm
General filtration area 953 cmt* 148 in
Filtration volume 1225cm 750"
Filter length 465 mm 18 58~
Housing diameter 200 mm 7 718"
Distance between end connections | A= 76 mm B =130 mm A=3 B=518
Outer diameter of filter elerment 115 mm 417/32°
Length of filter slement 261 mm 10 /16"
Weight 5hg. 11 pounds
Maximum temperature 70°C 158° C
Filtration Grades Head Loss Chart
Biue (400 rmcron 7 40 mesh) FLlW, RATE
Yehiow (200 micron / 80 mesh) o = € o
Red (130 micron / 120 meshy -
Black (100 mucron . 140 mesh)
Green (55 micron) i .
Grey (20 micron) 34 3:
. a
PR =
I Y

AK 2° DUAL 9666 71204EN  11/07
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FILTRATION SYSTEMS

Arkal 2" Dual Filter with a detachable spine

Part List
No. | Cat. No. Description | Materials
1 25110103 Gauge port nut (single unit) RPP
2 5006 0004 Gauge port seal (single unit) EPDM
3 2511 0200 2" Cap RPA
4 5019 0112 Y. Plug PP
5 5003 2238 O-ring 2-238 EPDM
6 2502 0212 Spine RPP
7 202t 1___ | Discset PP
8 2502 0214 Spine extension PP
] 2506 0211 Famng nut RPP
10 | 5040 1010 Fastening bolt S8
11 5042 0030 Clamp 88
12 | 5005 0002 Caver seal EPDM
2501 0220 | Filter cover RPA
13 [22030022 | Fier cover wilh stoper with 7 threaded | RPA
2501 9220 | Transparent cover with stopper RPA
74 150540212 | 7w % Tap () BRASS
15 | 2121 1___ l Filter element
1 22040001 | Fitter body complex BSP
2204 0002 i Filter body complex NPT
{»} Optional
Materials

RPP - REINFORCED POLYPROPYLENE
RPA - REINFORCED POLYAMIDE

SS - STAINLESS STEEL

PP - POLYPROPYLENE

PC - POLYCARBONATE
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PESB-R Series Valves
Durable Chiorine-Resistant Valves for Reclaimed Water

Applications

8 Feliable operation even in heavily chlorinated water Valve
EPDM, 3 rubber matenial which is

s molded of plastic which is chiorine and

@ Body constructed of durable glass-filled nylon for long life and
heavy-duty performance at 200 psi (13,80 bar) pressure

Features

ne-piece solenoid design with captured piunger and spring for

easy servicing. Prevents 10ss of parts during field service

- PESB-R Conversion Kits

so available to convert existing PEB and
alves to reclaimad water valve. Kit includes NP handie, sticker

diaphragm assembly, scraper and snap washer
« Staindess steel studs molded into the body. Bonnet can be attached
and removed easily without damaaqing threads

« Bxternal bleed protects the solenoid ports from debns when system

without turning

valve box; aliows pressure reguiator to be adjusted

¢

the valve at the controller first

06 m*/h; 1,2 ’mi for a

PESB-R Cutaway - Low flow operating ¢

de ranae of anokc
wide range of apph

g 1o prevent water hammer and subsequent

system damage

+ Scrubbe hanism scrapes stainless steel screen clean to break

down grit and plant matenal
« Purpie flow control handle standard on PESB-R Series valves

ompatible with Ran Bird MDC Decoder System

How To Specify

100 - PESBR - PRS-D

FESBR
arvbber  Optenal Feasure
e /D o
Sie gt g
S~

s 150-PESB-R




Valves

-

Options (Order Separately) PESB-R Series Valve Pressure Loss (psi)

- Accommodates optional, field installed PRS D prassure requlating

module to ensure optimum sprinkler performance gpm 100-1" 150-1'/2" 200-2"
- Accepts latching solenoid for use with Ran Bird battery-operated 25 16
controflers up to 150 pst 110,35 bar 13 34

Operating Range 5 23
1 28

- Pressure 20 to 200 pst 1,38 o 13,80 bar 0 .
+Flow: 0.25t0 200 gpm (0,06 to 4540 m” h: 1710 /7 m 2 o 35
30N gpovitd ) A 30 58 31
+ Flow with PRS-D. 5 10 114104540 m" h 19210 757 m 40 102 23
« Temperature. up to 150" F 166 C 50 160 pA | 7
75 - 43 33
Electrical Specifications 100 75 47
« Power: 24 VAC S0/60 cycle solenoxd :E’S_ - :;0 ?266
59 A 24 78 U E A
«Inrush current: 0.41 A (984 VA 175 ) 148
«Holding current: 0. 28 A /6 72 VA 200 189

« Conl resistance 30 - 39 ohms

Dimensions ;
PESB-R Series Valve Pressure Loss (bar METRIC
Height Length Width

« 100-PESB-R 6.5cm 47 (102 cm 4" (102¢m m'h \im 100-1" 150-1'4" 200-2"
< I150-PESB-R 8 1203 ¢m 671152 cm & 1152 ¢cm 1
‘ .200-PESBR 3 1203 ¢m 6" 1152 ¢n & 1152 ¢ 3 5 0,13
IREERER 12 2 020
Models ah J 19 ‘
6 00 032 0,22
+ 100-PESB-R 9 150 0,69 016
+ 150-PESB R 14049 12 200 0,16 0,25
« 200-PESB-R 2 (50:60 15 250 024 0,24
. 100-PFSB R WK 26/34) Conversion Kit 18 300 033 025
- ) 2) 350 0,45 0,30
« 150 PESB-R WK * (40:49) Conversion Kit > 2
pinle " 24 400 059 0,38
« 200-PESB-RWK 2 (50:60) Conversion Kit oty 450 075 053
30 500 091 067
33 550 1,10 0,82
—— % 6 ' 092
——— — f 39 650 - 1.00
a sace the off e 42 700 1,13
W o~ " 5 4 —_— 45 757 1.30

aorrornnrrnninnnnnnnnncnnnnnnnnTm




WASTEWATER REUSE AND DRIP DISPERSAL GUIDE

FRICTION LOSS
CHARACTERISTICS

PVC SCHEDULE 40 D [T 0826 108y 1380 18 2087 2469 3068 ams” £.065°
IPS PLASTIC PIPE 0D | A" 1950 1 o 190 bk 1wy 150 asor 655

Wall Thic 0o oy 0.3y 0 0145 LAy 0203 L 31y sar 00

(1120, 1220)
=150 |
Sizes ¥>" to 6" |
Flows 1 to 900 GPM
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WASTEWATER REUSE AND DRIP DISPERSAL GUIDE

Pressure compensating (PC) dripperlines have been used in a variety of subsurface applications
for decades. Whether the application is agriculture, where crop quality is largely dependant
on each plant getting equal water, or landscape, where even watering yields well-balanced
plantings and turf, pressure compensating dripperlines excel.

Beyond the design and maintenance ease that PC dripperline offers due to its precise and
measurable rate flow, there is more. Bioline's ability to purge debris whenever it gets into the
dripper is another reason Netafim does not use non-pressure compensating dripperlines for
wastewater. Using a dripper that may only clean itself at the beginning or end of a dose can
lead to drippers not operating properiy. This does not happen with Bioline.

Certain soils have the ability to reduce or actually cut-off the flow of non-PC drippers.
Especially in tight soils, pressure created in the soil by the water can increase to the point
where a non-pressure compensating dripper can actually close and stop dripping. Though
these pressures dissipate by gravity after dosing - eliminating it during dosing is the object.
Even on flat terrain, using non-PC dripperline can significantly and negatively affect the
quality of the dose.

as
a8
L 4
L 1]

s Table 2 - The curved flow rate of a typical non-

S pressure compensating dripperiine highlights

why it 1s 2 poor choice for effluent dispersal. As

the lateral fength increases andior the pressure
decreases, the flow decreases as well. This makes
designing a system difficult and reduces the effective
" » £ " % management cof effluent dispersal over the drip field

i

Flow Rate (GPH)

(¥}

Bioline represents the concept of
pressure compensation and the
resuiting even discharge of water
from each emitter along the fuill
length of the dnipperime lateral. This a
makes system design much easier | °

and increases the effectiveness

of effiuent dispersal in the drip Pressure (psi)

fieid, even if there are elevation Between 0 and 7 ps, the dnpper funchions as a turbulent flow emite;
differences | snsunng that the nomnal design flow is not erceaded at system star-up
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WASTEWATER REUSE AND DRIP DISPERSAL GUIDE

of a Single La

Flushing Veloaity (fps) 0s/10 05710 05710 05710 05710 05/10 05/10 05/10 05710
15| 301/248 242/205 188/163 | A22/344 341/285 265/228 | S31/427 429/355 335/285
é 25 | 369/315 | 2960258 28020 | s:07sa0 arei361 3231286 55/549 5277453 4091359
T 35| 41/367 3377299 260/234 | 595/513 4761419 368/331 | 749/643 603527 a61/4V |
¥ ow|ewim s mioe | @erses snius 3030 | 790/68 6350550 491/40
a5 | 464/409 371/32 205/260 | 656/574 S2/A68 4041367 | BX9/T21 | 66S/SES 5131463
Flow per 100° GFWGP) | 067/40  102/61  153/92 [044/2667 068/41 102761 | 034/20 0S1/31 0.77/46

Additiona! fiow of 0.4 GPM requared per lateral 1D achwewe 05 e
Additional fiow of 0 8 GPM requirad per iateral to acheve | 0 fps

Dripper Spacing 7 | " w {
Dripper Flow Rate (GPH) |
Flushing Velocity (s 15/20 15/20 15/20 | 15/20 15/20 15/20 | 15/20 15/20 15/20

15| 2017161 171/141 140/113 | 275/217 2357191 194/164 | 337/263 289/233 2411201

& 25| 2s6r221 222019 1790157 | 366/302 | 308/261 2517218 | 453/363  383/321 | 313/270
316/269 262/229 210187 | 437/370 365/316 295/260 | 543/455 4S5/391 369/324
I e|wow me 23w | s w0 m SE3/493 | AGT/A21 3931340

4| 381310 2961261 235/212 | 4571427 413(362 3311296 | 6197527  SIT/M9  A15/369

Flow per 100° GPWIGP) | 067/40 | 102/61  153/52 [044/2657 068/41  1.02/61 | 034/20  051/31  07T/46

Additional flow of 1.2 GPM reguired per kateral 10 achieve 1.5 fps
| Addional ficw of 1.6 GPM required per iateral fo achieve 2 0 fps

Pressi
(osy)
-]

CHART Maximum Length ot a Single Lateral

Dripper Spacing 7 18* ri
Dripper Flow Rate (G5
“Flushing Velodity 0 | 25/30  25/30  25/30 | 25/30  25/30  25/30 | 25/30 25/30  25/30
15| 128102 1IS/9 100/84 | 172/136 155/127 136/113 | 205/161 187/151 1657137
§ 25| @st 161136 1374118 | 208/203 2200184 18861 | 301/245 268/23 2 N9Y
Ea 35| 28/19 198171 166176 | 310/260 2124232 291200 | 39/ 3BI2 283125
I e 2unss s | mesase 2951254 207028 | 413340 R 361267
45| 266/228 2291200 1907169 | J64/310 316/274 263/233 | M7/377 39/35 R
Flowper 100" GPWGP | 057/40 102/61  153/32 |044/2667 08/41 102761 | 034120 051/31 077146

Addivonal fiow af 2.0 GPM required pev lateral 1o achgve 2.5 s
Addmional fiow of 2.3 GPM reguwed per lateralto acheve 30 fps

Table 11 - Maximum Length of a Single Lateral of Bioline Based on Fiushing Velocity
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Note 6

Air supply will be provided by a down draft pressure fan located on top of each of the trickle filters on a
6 inch pipe. A M-6 pressure type fan will be used. A sensor will be installed to the PLC and an alarm will
be sent to utility workers if the fan fails. If the #1 fan fails, a second fan set on first fan and located on
the main dosing tank will be switched on by the PLC. The air flow will travel down through the trickle
filter through a 6 inch pipe to the main dosing tank, then out the backup fan unit. This will give air to the
trickle filter and stop gases from building up in the main dosing tank.

Each fan unit will be rated at 460 CFM which is far in excess of what is required. The extra air flow
should help make the process even more efficient.



M-Series Infine Duct Fans

Jor?

[emiund Products Retsil

httpe oo tperbund prody senies vartant - 10710241 5¢

M-Seres inkne fans are ideal for long runs or an supply anc exnaust appicabions requining exacting

sedormance You can use them as a super quiet bathroomispa exhausters 'o e minate fogged mirrors
and hrger g odors They also work great for exhausting 1.ch moisture areas such as hydroponics
g-aw rooms or far sub-slab radon gas migation included with the fan is a stnp of vibrstion soating
foam for a better fit and to mmimize any vibration All models come with standard power cord

M Series instructions

T Wodel Vians Amps Tree
W4 % ;:_? 35 150
LA 129 Al 7 3
W12 129 735 752 1100
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