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Overview

Subsurface drip digssal systems are designed to hydraulically accomplish two
functions:1.) deliver a set volume of wastewater to the receiving@aihediaand?2.)
flush the interior of the drip tubingetworkto removeaccumulated biological slimes or
“rgerowt h”. Most drip dispersal :helasseagcha manual
flush cycle The two cycles are distinguishable by the position of a flush valve. When the
flush valve is closedhe system is dosingffluentinto the receiving soil at relatively
high inlet pressure and low flowwhen the flush valve is open, the system is flushing the
network at low inlet pressure and high flol these twaoscenarig, the flush valve can be
operaéd either automatically or manualhutomatic flushing requires complex control
equipment and electronic valves, synchronized with the pump. Manual flushing is
accomplished with the use of simple ball valves and requires an operator to periodically
open ad close thevalve(sA t hi r d o ptoindn niuso ucsa lflleuds h*i ng” .
WithAi c ont i n u o ybsth thd mingnm pregsufer dosingand minimum
flow for flushingare achieved at every slng cycle simultaneously(The emitters used
in this applicabn arepressure compensatingressure compensating means that within a
give pressure range, of 7 to 60 psi, each emitter will discharge at the same rate, within
2%). The flush valve position is static and does not require any adjushegveden the
dosirg and flushing cycledn most applications, the minimum scouring velocity
throughout the entire piping network is 2 ft/sec. This velocity is achieved by increasing
the flow of wastewater through each lateral by 1.6 gpm more than the emitter discharge
ratefor that lateral.
Regardless of the flushing meth@danual, automatic, or continugua! systems
must be designed to accomplestos and flush cycle. The number of emittezenes,
laterals within each zone, and length of lateaaésall factors thadetermine the pump
and supply lIine size and can affect the syst
slime buildup from the interior walls of the piping network.
The HD Fowler continuous flush process has several basic parameters for design and
operation. For virtually all single family residence designs, the same headworks, pump,
flow inducer(appendix I) and drip tub&0.42 gph Bioline with a maximum of 1000
emitters per zone) are used.

Pump
The same pump can be used when the maximum ewaflemitters isimited to
1000 per zone. The type of pump that fits virtually all residential application is a 20
gpm turbine pump, such as an Orenco PF200511. This type of pump can deliver the
flows necessary for flushing and simultaneously supplyiregriinimumpressures
needed for dsing



Head requirement

45 psi at supply manifolfmaximum recommended by Netafim for Bioline)
10 psi residual at flush manifold
5-psi misc. head loss

Suggested aximum total head requirement = 60 psi or 138.6ead. Thesuggested
maximum flow rate (15 gpmgnd head loss valustouldnot be exceeded, nor the
maximum length of tubing in a lateralepending on inlet pressugdthough the number
of emittersper laterabndnumber ofconnectiongor laterals)an vay depending on
dripfield layout and site constraints.

Emitters
The emitters used within the continuous flush method ames er t ed i n Net af i
Bioline drip tubing:ithe 0.42 gph Netafim drip emittea$1 2" e mi tt er spaci ng.

Design Aids

Residential Claulator. The Residential calculator is an excel format design aid
that allows theengineeresigner to manipulate a number of input design variables to
determinghetotal amount of tubing and emitters, minimum and maximum number of
laterals, lengthoftui ng per | ateral, pump “on” and “off
dripfield area requirements, and pump flow rates and head demand while maintaining
minimum scouring velocity throughout the piping network. The calculator produces TDH
and flow values for botdosing with flushing simultaneously (go to
www.hdfowlercom cl i ck “on pumps”, then click “cont
also be found avww.netafimusa.conCli ck on t he “wastewater” |in
In the appendicesf this manualyou will find a worksheet for hand calculations
and two design examples.

Headworks

TheHD Fowler Continuous Flush Headworlssa simplified headworks that
meets the intent atutomatic lushing.This headworks is setp for a maximum flow rate
of 15 gpm at 60 psi (138.6 ft. head) and an
The systemwhen designed according to this manuail, be continuouly forward flush
through the disk fiker while maintaining a 2 ft/sec velocity in the dripfield network
during each dosing evenio adjust the headworks for continuous flush operation use the
following steps:

1. Flush the entire piping netwodé construction debsiby running the pump for
seveal minutes with the field flush valve completely open.


http://www.hdfowler.com/
http://www.netafimusa.com/

2. Shut off pump and clean disk filter of accumulated debris.

3. Turn the pump on, agailVith the pump runningslowly close the field flush
valve. Once the needle on the pressure gauges stabilize, tteediay rate
through the flow meter for one minute. This will be the actual dose flow rate in
gpm needed to calculate the timer settings.

4. Next, calculate the flushing flow rate by multiplying the number of supply
manifold connections, or laterals, byagtor of 1.6 gpm. Add the dosing flow rate
from step 2 to the flushing flow rate. This new accumulative, minimum flow rate
is the minimum flow rate needed to achieve adequate scouring velocity in the
entire system when the system is dosed.

5. While the pumps running, open the field flush valve slowly until the return
pressure gauge reads 10 psi.

6. Now record the flow rate through the flow meter. | should be greater than the new
accumulated flow rate required in step 3. More is better.

The Fowler headworksart number PUHEADWORKS4. Below is an illustration
of the premanufactured unit.
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HD Fowler Continuous Flush Headworks

The main components of the headworks are:
T 17 disk Filter



1 Three pressure gauges
1 Reclaimed water flow meter
1 One ball valve

Disk Filter

The disk filter is upsized from what would be required for a 1000 emitters at 0.42 gph
flow rate: normally a %" disk filter (1000 x
a maximum fl ow rate range of 17inciegsestheUp si zi
maximum flow rate to 26 gpm. The increase in filter size is equivalent to a 462 %
increase in filtration capability, thereby increasing the service interval. This also

mitigates the need to “backfIlllussgahohs t he fil ter
below).
navich
Shus CIfF
Vake
Maximum pressures 140 psi
Filtering surface arca: 24.F sq. in Flow range: 526 GPM
Filtering vohime: 5.8 cu li.n- Maximum pressure: C 140 psi
;‘;ﬂ:’ 3‘__'[;]'.6_ Filtering surfice arca: 48.91 59, in
o A N8 Filtering volume: 268 au in.
Weight: 2 |bs Length: & i
Distance between end Wt';,d b'. ;I'I. "
COMMECt o ns: [ W‘t N ,.,r’. ]LB
Inletfoutler diameter: 34" male cighe d < s
Model Number: 25445300 Dirtanze betweet: en P
connections: Tiaz
Witde Sheee-OfF Vialve Inlet/outer diameter: 1" male
Model Mumber: 254600 Model Number: 29A47 200

Netafim Disk Filter Charts.

Continuous Flush vs. Manual Flush

Manual flushing means that a small amount of liquid is allowed to bypass the
field flush valve during the dosing cycle. The amount of liquid that bypasses is not
specified, neither is it intended to allow sufficient scouring veldoityany part of the
network The bypass flow is intended to allow the material that could accumulate and
then dislodge from the interior wall of the tubing a path of escape, antbgdhe
emitters. Continuous flushing is intended to prevent the accumulation of material on the
interior tubing wall. The defining difference between manual flushing and continuous
flushing is the minimum velocity of the liquid through the network dutiregdosing



cycle. Manual flushing has no minimum velocity while continuous flushagat least 2
feet per seconfps) velocity at all points in the network.

Options

1.) Drip with Septic Tank Effluent or ATUs: Continuous Flushing and Timed Dosing

TheContinuous Flush Headworksll require a timer control panel capable of
operating a 110volt, %2 hp pump with 18 amps starting capacity. Commercially available
panels are: Orenco, Aguawor x, Rhombus .. No ad
flush valves are needed. If multiple zones are desired, the design needs only to
incorporate a hydrindexing valve with the same corresponding outlets as the number of
zones. For example: an Orenco VBAQistributing valveserieshas the capability of
operatingup to four zones. Every dose is a flush cycle so there is no need for a control
panel to “flush” the dripfield automatically
check valve on each of the flush lines between the individual flush manifolds and
commonflush lineconnection This will preventheresting zone(s) from being dosed
through the common flush linBIOTE: during the dose cycle, additional hydraulic flow
through the septic tank or ATU will be generated if flush line is terminated at the
beqinnirg of the system. Best practice is to terminate the flush line in the pump chamber.

2.) Drip with Intermittent Sand Filters, timed dosing:

Dosing a dripfield from a sand filter will require the dripfield dosing to be-time
dosed. There is really no @hway to insure a specific dose volume to the dripfield out of
the sand filter basin. A panel such as an Orenco MVRIFIIRO/PTRO or equivalent
will be neededNOTE: during the dose cycle, additional hydraulic flow through the
system will be generatedfifish line is terminated at the beginning of the system or the
pump tank. Best practice when designing a sand filter is to terminate the flush line in the
sand filter pump basin.

3.) Drip with AdvanTex: manual or Continuous flushing, timed dosing.

Manual flushing after an AdvanTex treatment system is very common. Some
jurisdictions require time dosing the dripfield. When the system is started up, the field
flush valve is closed and the pump is activated. Once the pressure has stabilized the field
flushvalve is slightly opened to allow a small amount of bypass back into the tank.

For continuous flushing, follow the procedure outline€ontinuous Flush
Headworkssection. A 1000gallon surge tank will be neededOTE: during the dose
cycle, additionahydraulic flow through the processing tank will be generated if flush
line is terminated at the beginning of the system. Best practice is to terminate the flush
line in the pump chamber.




4.)Drip with AdvanTex: manual or continuous flush, demand dosing

The most common combination of Drip with AdvanTex treatment is the use of
manual flushing and demand dosing. The same basic headworks with a manual ball valve
is employed. Dosing is achieved with a 24" d
accomplishedhrough the AdvanTex system and the dripfield pump is then indirectly
timed dosed. The pump basin is sized to give a dose volume and submerge the pump.
Storage capacity is located in the AdvanTex processing tank. When the pump basin high
level in trippedthe system overrides the recirculation pump.

If continuous flushing were desired in this option, the flush return line would have to

enter the pump basin. Otherwise, the pump would run out of liquid before the proper dose
volume could be achieveNOTE: during the dose cycle, additional hydraulic flow

through the processing tank will be generated if flush line is terminated at the beginning
of the system. Best practice is to terminate the flush line in the discharge pump basin.

Appendix A
Design Guiddor HD Fowler
Residential Applications
(see appendix H for detail explanation)
Design Flow: gpd
Soil Type:
Number of Emitters: (design flow/emitter discharge per day) see
appendices E and/or F
Emitter spacing: ft.
Total Drip line: (# of emitters x emitter spacing in feet)
Number of Zones: (Any system over 1000 emitters must be broken up into two
zones)
Number of Emitters per Zone: (total number of emitters / number of zones)
Emitter discharge ratger Zone: gph (emitters per zone x emitter discharge rate
gph)
Emitter discharge rate per Zone: gpm (emitter discharge rate gph x # emitters /
60)
Select Inlet Pressure and Max Lateral Length: psi, lateral length: ft. (see
Bioline Flushing Chamn page 1y
Determine Maximum Number of Laterals: (pump discharge mere discharge

rate gom) / 1.6



Pump Selection:
TDH

Dripfield pressure (psi x 2.31= ft head): ft. head

Disk Filter loss:

Elevation:

Friction loss through pipe network: (see Head loss chart, appendix D)
Valves (hydrotech):

Total head loss:
Flow rates:
Dosing: gpm (from above)

Field Flushing: gpm (dosing + (1.6 x number ofecions))
Filter flushing: 20 gpm

Appendix

‘0 NETAFIM B

GROW MORE WITH LESS

14 May 2009

Mr. David Lowe
H.D. Fowler, Inc.

Dear Dave,

This letter s approval of the use of Metafim Bioline® dripperline with the continuous flush
neadwork a: designed and manufactured by H.D. Fowler which incorporates Metafim disc filters.

while many onsite systems using Bioline employ an advanced treatment system that brings the
BOD/TSS into the 30430 rangs or better, residential strength s2ptic tank effluent in the 150 rangs
iz being successfully dispersed with Bioline. FOG should always be under 20.

Az it relates wo velocity, there are no hard and fast rules, nor is there peer-reviewsd science on
velocity and frequency. OQur position is that a flushing velacity of 1 fps in a system using
advanced treatment i acceptable. One fps sguates to a Reynolds number of 4500 which is just
inside the ‘turbulent’ zone and thus, scouring i occurring. This is probably a very adequate
velocity when working with a continuous flush headwork since thers iz ongoing scouring during
aperation. With STE dispersal, a more aggressive flush in the 2 fps rangs 15 probably good
couniel. This brings the Reynolds number to 9000, Again, a continuous flush headwork offers the
pensfit of continuous scouring.

regarding filver maintenance, follow a regularly-schedulsd regims that includes:

»  Cl=aning should be done whenever it is visibly dirty or when pressure loss across the filter is 7
P31 or greater.

»  If you belisve that the filter may not be serviced as often as it should be, always use a filter
with greater capacity. You nesd to increase filtration capacity to ensure the filter does not
load with debris and degrade the system's performance between cleanings.

»  ‘Whenever possible, mount gauges on the upstream and downstream sides o you can easily
determine the pressure differential across the filter.

Thank you for the coportunity to work with you and H.D. Fowler on this project.

Best regards,

Market Manager - Wastewater Division
Netafim US4

NETAFIM USA 5:70E. Home Ave., Fresno, CA 23727 CE 386382346 F 359453143 wwwnelximesacom




Appendix C

0O&M Requirements:

Operation and maintenance shall be providedalve (12) months intervals.
Servicing shall include

1.) Physically removing filter cartridge and wasg all debris from all disks when
the pressure differential across the filter jgsi or greater,

2.) Flushing the dripfield,

3.) Verifying dosing flow rate,

4.) Check for wet spots in dripfield,

5.) Check operation of air relief valves,

6.) Verify and adjust operatingressure.

The service provider must have been trained in servicing procedures for this

particular headworkand system arrangement

1C



Appendix D

FRICTION LOSS

CHARACTERISTICS PSI Loss of 100 Feet of Pipe (psi per 100 feet)
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Total Dynamic Head (TDH) in Fest

Appendix E, Design chart for 120 gpd/bedroom.

Treatment Soil Typ 1 2 3 4 5 6
max daily discharge
>STE per emitter 1 1 0.8 0.8 0.5 0.25
(gpd/emtr)
max daily discharge
>TLD* per emitter 2 2 1.6 1.6 0.75 0.375
(gpd/emtr)
minimum eitter 1 1 1 1 1 1
spacing (ft)
minimum dripline 1 1 15 > > >
spacing (ft)
minimumarea per
emiter (ff) 1 1 15 2 2 2
minimum number 12 12 12 12 8 4
doses per day

* if allowed by local health jurisdiction

Appendix F, Sample pump curves.
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Appendix G
Design steps
Properly sizing a drip dispersalstem requires addressing a number of factors:
total number of emitters, inlet pressure, number of zones, number of laterals within each
zone, and desired flushing velocityse Appendix A as a guide for the steps listed below.

Step 1. Determine the nuntbef emitters

The number of emitters is determined by soil type and numbers of bedrooms for
residential applications. For 120 gpd design flow criteriapappendix EFor all other
design flowssee appendiF.

Step 2. Determine maximum lateral lergyth

Refer toBioline Flushing Chartpage 17 Always use the flushing chart to
determine lateral lengths. TB®sing lateral Lengthare longer than the flushing chart.
Consequently, the longer lateral lengths will have great head loss at the distah@&nds
scouring velocities will not be achieved.

Step 3. Calculate the number of laterals:

The number of laterals is determined by dividing the lateral length into the total
amount of tubing within the zone. For all fractional results, round up to #tevhele
number. An adjustment to the lateral length as a function of the number of laterals will be
required. Divide the number of laterals into the total number of emitters required will
result in a new, shorter, lateral length.

Step 4. Calculate mininmu flow rate:

Two flow rates, dosing and flush, are combined to determine the minimum flow
rate.
Dosing flow rate:

Total number of emitters in one zone x emitter dischargggaté~ dosing flow in gpm
60 minutes/hour

Flushing flow rate for 2tfsec:

13



Total number of laterals per zone x 1.6 gpfifushing flow rate in gpm

Minimum flow rate = flushing flow + dosing flow

Step 5. Determine friction loss in supply line and supply line size:

Refer to Appendix F. Select the pipe size that providaeen 2 to 5 ft/sec
velocity. Note the fiction loss.

Step 6. Calculate Total Dynamic Head (TDH):

Add the values for:
Inlet pressure
Elevation lift
Supply line friction loss
Misc. fittings and valves

Step 7. Select pump:

With the values irBteps 4 and 6 (minimum flow and TDH), select the pump that
best matches the flow and pressure requirements.
Examples of the basic design for continuous flush:
Example 1:
Four (4) bedroom design flow, 480 gpd.
Soil type 5 (0.5 g/emitter/day)
Supply Ine length 60 ft.

Elevation change, 25 ft.

Step 1. Determine total number of emitters:

480 gpd/ .5 gpd/emitter (see a¥PWpfendi x H)

Step 2. Maximum lateral length:

Use the 0.42 gph emi ting.eSelecBbipsimehpmassyre
from Bioline flushing ChartMaximum laterals length 60 ft.

Step 3. Calculate the number of laterals:

# of laterals = 960 emitters / 260 ft = 3.69 laterals, round dp to

Lateral lengths = 960 ft / 4 = 240 ft.

14
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St 4. Calculate minimum flow rate:

Dosing flow rate = 960 emitters x 0.42 gph / 60 minutes / hdr2 gpm
Flushing flow rate = 4 laterals x 1.6 gpm/laterd.4 gpm
Minimum flow rate =6.72 gpm+ 6.4 gpm= 13.12 gpm

Step 5. Determine friction loss supply line and supply line size:

To achieve between 2 and 5 ft/sec velocities in the supply line, see appendix F. At
13.12 gpm (rounded up to 14 gpm) a 2d@meter pipe provides a velocity ®f
ft/sec and a fiction loss of 1.18 p&iT ft of head per 100 feet.

Step 6. Calculate Total Dynamic Head (TDH):

Inlet pressure 35 psi=81ft
Elevation lift 25 ft
Supply line friction loss (.6 x 2.7 ft) 1.6ft
Misc. fittings and valves 10 ft TotaF 117.6 ft.

Step 7. Sact pump:

With the values in Steps 4 and 6 (minimum flow and TDH), select the pump that
best matches the flow and pressure requirements.

TDH = 117.6
Minimum flow= 13.12 gpm

Refer to appendix I, sample pump curves.
Example 2.
Four bedrooms, 480 ggbbw rate
Soil type 2, 1.0 g/emitter/day

Elevation difference 45 ft.
Supply line length, 120 ft.

Step 1. Determine the number of emitters

480/ 1.0 g/emitter/day = 480 emitters

Step 2. Determine maximum lateral lengths:

15



15 psi inlet pressure, migmum lateral length, 115 feet

Step 3. Calculate the number of laterals:

480 feet of Bioline/ 115 ft = 4.17, round up to 5 laterals
New lateral length, 480 / 5 = 96 ft.

Step 4. Calculate minimum flow rate:

Dosing flow rate:
480 emitters x 0.42 gpB0 minutes/hour 3.36 gpm

Flushing flow rate for 2 ft/sec:
5 laterals x 1.6 gpm/lateraB-gpm

Minimum flow rate =3.36+8= 11.36 gpm

Step 5. Determine friction loss in supply line and supply line size:

A 1”7 diameter pi petoa2gpmhbsad/éagitydid5r ounded
ft/sec and a fiction loss of 4 psi 813 ft of head

Step 6. Calculate Total Dynamic Head (TDH):

Add the values for:
Inlet pressure = 35 ft.
Elevation lift = 45
Supply line friction loss = 9.3 ft.
Misc. fittings and valves =5 ft.
TDH =94.3 ft head

Step 7. Select pump:

Minimum flow = 11.36 gpm
TDH =94.3

In the examples given, the number of emitters and laterals are significantly different. Yet,
the flow and head requirements are met by the gamm curve.
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BIOLINE DOSING CHART Maximum Length (feet) of a Single Lateral

Dripper Spacing
Dripper Flow Rate (GPH)

Lateral fengths are calculated for operation while dosing, and allow for the pressure at the end of the dripperiine to be 7 psi or greater. These data do
. not take scouring wei'ocvly rnto account

BIOLINE FLUSHING CHART Maximum Length of a Single Lateral (feet)
Allowing for 2 fps Scouring Velocity

Dripper Spacing
Dripper Flow Rate (GPH)

Lateral .‘engms are cakuv'ared to aoﬁreve 2 fps scouring u'ej'ootyand pre;sure at the distal end of the lateral to be 7 pi.

Appendix H

Flow Inducer

HD Fowler Flow Inducer

High head turbine pumps are a valuable tool in the onsite sewage industry. The
performance over a wide range of total dynamic head requirements make these pumps a
good fit for a numbeof system arrangements: subsurface drip dispersal, STEP systems,
or any application requiring a high head pump with no solids handling requirement.
Turbine pumps are different than normal centrifugal pumps. Turbine pumps were
developed for the water wetiarket. The flow of water needs to pass over the motor
before entering the volute, thereby cooling the motor. There are some expensive filtering
devices available that are not necessary for all applications. The following instsuction
are intended to illstrate a very simple method of achieving the proper flow path for
motor cooling. It is referred to as thl® Fowler Flow inducer.

TheHD Fowler Flow Inducercan be used where wastewater has been treated to
secondary standards or with septic tank efflileat has been screened.
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The HD Fowler flow inducer comes completely assembled and includes all the
materials necessary for easy field installation. The list of parts includes:

1 The flow inducer

T 47 mounting cap and set screw
1 Mounting tee and set screw

Tools needed:
1 Cordless drill
1 Square head screw driver bit
T Pilot hole dril]l bit (any size from 1/ 8"

Mount 4" cap as
shown with set
screw positioned at
3 or 9 o'clock.

Step 1.

Mount a 4”7 mounting cap at the approxi mate |
riser. Drill a pilot hole in the sidef ¢the riser for the set screw. The set screw is installed

at either the 3 or 9 o’'clock position. The t
5”7 below the top of the riser.

match the bottom

of the 4" cap.

Step 2.Field cut the flow inducer.
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Measure the distance from the fladrthe tank to the invert of the mounting cap. Cut the
flow inducer to this length.

lue the tee to the flow
inducer.
"
F

Step 3. Glue mounting tee.
Glue the mounting tee to the flow inducer as shown.

Step 4. Secure flow inducer to mounting cap.

Stand the flow inducer on thior of the pump tank. The mounting cap and mounting
tee will probably not match up exactly. The mounting cap can be rotated to match the
mounting tee and then glued into place.

Note: Do notglue the tee to the horizontal pipe with the set screw. @wctow inducer
is installed, removing the set screw allows the flow inducer to be removed for servicing.
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Glue this
connection

Do not glue this
onnection. Use
set srew provided
to secure this
onnection.

Do not glue the tee connection with the set screw!
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DRIFP FLOW IMDUCER

STAINLESS STEEL — SET SCREW
/ RIZEE

GECURE WITH STAINLESS STEEL
SCREW
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p—

L—— 4" 729 PYL PIPE

_—
%QSTM 2729 ZOLID
PIPE - FIELD CUT
67 K 47 FERNCO
COUPLIMNG

1 3/74IM HOLES

ASTHM 2720 S0LID PIRE

'_
Lo
= 6 PWC
] —
18 INCHES =
=
19
-2 INCHES
7
S
&6IN CaP ~y* SLOTS IN BOTTOM
OF 4 IN PIFE

Drawing by: J. Baima, Baima Enterprises (modified by PAmyassy HD Fower Co)
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