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Design Aids

Residential CalculatoiThe Residential calculator is an excel formaigtesid
that allows the designer to manipulate a numbénmit design variables to determine
total amount of tubing and emitters, minimum andimam number of laterals, length
of tubing per lateral, pump “on” and “off” timesmpeycle per zone, dripfield area
requirements, and pump flow rates and head demaiid maintaining minimum
scouring velocity throughout the piping network.eNalues in the purple cells are the
input variables and the values in the turquoisks egk the corresponding results. The




calculator produces TDH and flow values for botkidg without flushing and dosing
w/flushing.

Headworks

Continuous Flush HeadworKshe Continuous Flush HD Fowler Headworlsa
simplified headworks that meets the intent of thestWington State Department of
Health'sRecommended Standards and Guidance for Sub-sbfgzérrigation
filtration and flushing (See appendix A). This headks is set-up for a maximum flow
rate of 15 gpm at 60 psi (138.6 ft. head) and aizep Netafim disk filter (1" disk filter).
The system will be a continuous forward flush tiglothe disk filter while maintaining a
2 ft/sec velocity in the dripfield network. To adfithe headworks for continuous flush
operation use the following steps:

1. Flush the entire piping network by running the puimpseveral minutes with the
field flush valve open.

2. With the pump still running slowly close the fidldsh valve. Once the needle on
the pressure gauges stabilize, record the pressugauges and flow rate through
the flow meter for one minute. This will be thewadtdose flow rate in gpm
needed for the timer settings.

3. Next, calculate the flushing flow rate by multipigi the number of supply
manifold connections by 1.6 gpm. Add the dosingvftate from step 2 to the
flushing flow rate. This new accumulative flow ragehe minimum flow rate
needed to achieve adequate scouring velocity ieniiee system when system is
dosed.

4. While the pump is running, open the field flushweaslowly until the return
pressure gauge reads 10 psi.

5. Now record the flow rate through the flow meteshbuld be greater than the new
accumulated flow rate required in step 3. Moredds.

The disk filter is upsized from what would be reedifor up to 1000 emitters at 0.42 gph
flow rate, normally at %4 disk filter (1000 x 0.4ph/60 = 7 gpm). The %, disk filter has
a maximum flow rate range of 17 gpm. Up sizingftlter to a 1” disk filter increases the
maximum flow rate to gpm. The increase in filteresis equivalent to a 462 % increase in
filtration capability, thereby increasing the servinterval. This also mitigates the need
to “backflush” the filter between service callsésllustrations below).
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HD Fowler Continuous Flush Headworks

The main components of the headworks are:

1" disk Filter

Three pressure gauges



Monarch MST20 %2 hp 110 pump (pump curve attached)
Up to 1000 emitters of 0.42 gph pressure compergatetafim drip tubing

The calculations are as follows:

Flow:

1000 emitters (max), 0.42 gph x 1000/60 minutesgpm (or use flow meter
measurements)

Four connections to manifold @ 1.6 gpm per connact 6.4 gpm
Maximum total flow for system =7 + 6.4 = 13.4 gpm

Head requirement

45 psi at supply manifold

10 psi residual at flush manifold

5-psi misc. head loss

Maximum total head requirement = 60 psi or 138.6dtad. The maximum flow rates and
head loss values cannot be exceeded, nor the maxiength of tubing in a lateral,
although the number of emitters and connectionsveapndepending on dripfield layout
and site constraints. As an example, a design aae 00 emitters and six (6)
connections. The flow calcs look like this:

500 x 0.42/60 = 3.5 gpm
6 x 1.6 =9.6gpm

Total flow = 13.1 gpm

TheBioline Flushing Charis used to determine the minimum and maximum
number of laterals and max length of tubing witbach lateral.




BIOLINE DOSING CHART Maximum Length (feet) of a Single Lateral

Dripper Spacing
Dripper Flow Rate (GPH)

Lateral lengths are calculated famperanon while dosing, and allow for the pressure at rhe end of the dripperiine 0 be 7 psi or greater. These dara do
- not take scounng vei'ocvly into account,

BIOLINE FLUSHING CHART Maximum Length of a Single Lateral {
Allowing for 2 fps Scouring Velocity

Dripper Spacing
Dripper Flow Rate (GPH)

Laterafl .‘engms are cakuv'ared to ao&reve 2 fps scouring uefootyand prasure at the distal end of the lateral to be 7 psi.

Continuous Flush vs. Manual Flush

TheWashington State DOH Recommended Standards an@u@egidor Sub-
surface Drip Systengrovides for a manual flushing of the filters airgfield if the
wastewater is treated to meet the attenuation EvEb/15 mg/l (BODS5 and TSS
respectively). Manual flushing means that a snmalbant of liquid is allowed to bypass
the field flush valve during the dosing cycle. Tdraount of liquid that bypasses is not
specified, neither is it intended to allow suffitiescouring velocity. The bypass flow is
intended to allow the material that could accuneutatd then dislodge from the interior
wall of the tubing a path of escape, and not dmgemitters. Continuous flushing is
intended to prevent the accumulation of any mdtenahe interior tubing wall during
each dose cycle. The defining difference betweemualalushing and continuous
flushing is the minimum velocity of the liquid thugh the network during the dosing
cycle. Manual flushing has no minimum velocity vehdontinuous flushing at least 2 feet
per second velocity at all points in the network.




Options

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

TheContinuous Flush Headworksill require a timer control panel capable of
operating a 110- volt, %2 hp pump with 18 amps isigutapacity. Commercially available
panels are: Orenco, Aquaworx, Rhombus... No additifaadures for electronic zone or
flush valves are needed. If multiple zones arerddsthe design needs only to
incorporate a hydro-indexing valve with the sameesponding outlets as the number of
zones. For example: an Orenco V4402A distributialye has the capability of operating
up to four zones. Every dose is a flush cycle soetlis no need for a control panel to
“flush” the dripfield automatically. Systems withuttiple zones will need a check valve
on each of the flush lines between the individugt manifolds and common flush line.
This will prevent resting zone(s) from being doffedugh the common flush line.
NOTE: during the dose cycle, additional hydraulawf through the septic tank or ATU
will be generated if flush line is terminated a¢ theginning of the system. Best practice
is to terminate the flush line in the pump chamBer Appendix E for more details.

HDFE-Continuous Flush Headworks System:

Headworks HDF-CF1

Riser & Lid ORRR2418, ORFL24G

Controller ORS1PTMVP (or equivalent)

Drip Tubing NFBLF412500 (1-500’ roll of 0.42 gjiioline.
(Specify additional rolls).

Pump Orenco PF200511 ¥ hp turbine pump.

Pump Screen Orenco PVU 5724-19

Floats Depends on control panel

Splice Box Depends on control panel

Air Relief Valves NFAV4G (minimum 2)

2.) Drip with Intermittent Sand Filters, timed dogi

Dosing a dripfield from a sand filter will requitiee dripfield dosing to be time-
dosed. There is really no other way to insure a@ifipelose volume to the dripfield out of
the sand filter basin. A panel such as an OrencN@F-1PTRO/PTRO or equivalent
will be neededNOTE: during the dose cycle, additional hydraulaaf through the
system will be generated if flush line is termidade the beginning of the system or the
pump tank. Best practice when designing a saret fdtto terminate the flush line in the
sand filter pump basin. See Appendix E for moraildet




ISF Headworks System:

Headworks HDF-CF1

Riser & Lid ORRR2418, ORFL24G

Controller ORMVPSSF-1PTRO/PTRO (or equivalent)

Drip Tubing NFBLF412500 (1-500’ roll of 0.42 gjidioline.
(Specify additional rolls).

Pump Monarch MST20 ¥ hp turbine pump.

Pump Screen not needed with a sand filter

Floats Depends on control panel

Splice Box Depends on control panel

Air Relief Valves NFAV4G (minimum 2)

3.) Drip with AdvanTex: Automated Field Flush andn&d Dosing:

There are three options for drip irrigation whesmg an AdvanTex treatment
system. The first is a timed dose with an automé&dd flush. The AdvanTex package
number that will provide these functions is the AB1/UV-DRIP. The same headworks
is used with a simple modification: the manual balle is replace with an electric 1”
Dorot valve. It should be noted that the automatic fliedture is not needed with the
AdvanTex treatment system for long-term performaite treatment level and up sized
disk filter mitigate the need for automation and #ssociated cost. A 1000- gallon surge
tank will be needed for the dripfield pum@OTE: during the dose cycle, additional
hydraulic flow through the processing tank sepaieki will be generated if flush line is
terminated at the beginning of the system. Beditim&is to terminate the flush line in
the pump chamber. See Appendix E for more details.

AdvanTex/Drip with Auto Headworks:

Headworks HDF-CF/1” Dorot electric valve

Treatment system AX20B1/UV-DRIP (includes contrahpl)

Riser & Lid ORRR2418, ORFL24G

Drip Tubing NFBLF412500 (1-500’ roll of 0.42 gjioline.
(Specify additional rolls).

Pump Orenco PF200511 1/2 hp turbine pump (owvatgnt).

Floats Orenco MF3A

Splice Box SB4 or SB6 (for UV)

Air Relief Valves NFAV4G (minimum 2)



4.) Drip with AdvanTex: manual or Continuous flustpj timed dosing.

Manual flushing after an AdvanTex treatment sysi®rery common. Some
jurisdictions require time dosing the dripfield.i$loption is very similar to option #3,
except the field flush valve is a 1” ball valve. &hthe system is started up, the field
flush valve is closed and the pump is activateccegthe pressure has stabilized the field
flush valve is slightly opened to allow a small ambof bypass back into the tank.

For continuous flushing, follow the procedure m&tl inContinuous Flush
Headworkssection. A 1000- gallon surge tank will be need¢@TE: during the dose
cycle, additional hydraulic flow through the prosa®) tank will be generated if flush
line is terminated at the beginning of the systBast practice is to terminate the flush
line in the pump chamber. See Appendix E for metaild.

AdvanTex/Drip with manual/continuous flush headwotined dosed:

Headworks HDF-CF1

Treatment system AX20B1/UV-PT (includes control gan

Riser & Lid ORRR2418, ORFL24G

Drip Tubing NFBLF412500 (1-500’ roll of 0.42 gjioline.
(Specify additional rolls).

Pump Orenco PF200511 ¥ hp turbine pump (or etpriv).

Floats Orenco MF3A

Splice Box SB4 or SB6 (for UV)

Air Relief Valves NFAV4G (minimum 2)

5.)Drip with AdvanTex: manual or continuous fluslemand dosing.

The most common combination of Drip with AdvanTesatment is the use of
manual flushing and demand dosing. The same baadworks with a manual ball valve
is employed. Dosing is achieved with a 24” diametenp basin. Timed dosing is
accomplished through the AdvanTex system and tipfield pump is then indirectly
timed dosed. The pump basin is sized to give a dolsgne and submerge the pump.
Storage capacity is located in the AdvanTex pranggsnk. When the pump basin high
level in tripped, the system overrides the recatiah pump.

If continuous flushing were desired in this optidme flush return line would have to
enter the pump basin. Otherwise, the pump woulduirof liquid before the proper dose
volume could be achieveNOTE: during the dose cycle, additional hydraulaaf

through the processing tank will be generatedufil line is terminated at the beginning
of the system. Best practice is to terminate tighfline in the discharge pump basin. See
Appendix E for more details.

Headworks HDF-CF1

Treatment system AX20B1UV (includes control panel)

Riser & Lid ORRR2418, ORFL24G

Drip Tubing NFBLF412500, 1-500’ roll of 0.42 gjoline.



(Specify additional rolls).

Pump Orenco PF200511 ¥ hp turbine pump (or etpriv).
Floats Orenco MF3A
Splice Box SB4 or SB6 (for UV)

Air Relief Valves NFAV4G (minimum 2)

Appendix A

Subject:Netafim "continuous flush" system headworks
Date: Fri, 18 May 2007 14:11:40 —0700
From: "Benson, Richard (DOH)" <Richard.Benson@DOH.WA.GOV>

To: "David Lowe" <davemlowe@yahoo.com>, jimj@hdfowler.com
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Appendix B

Design Guide for HD Fowler

Residential Applications

Design Flow: gpd
Soil Type:
Number of Emitters: (design flow/emittischarge per day) see table 5,
pg. 27, drip RS&Gs.
Emitter spacing: ft.
Total Drip line: (# of emitters x emittelasmg in feet)
Number of Zones: (Any system over 1000 emsitteust be broken up into two
zones)
Number of Emitters per Zone: (total numbemoitters / number of zones)
Emitter discharge rate per Zone: gph (emsitber zone x emitter discharge rate
gph)
Emitter discharge rate per Zone: gpm (entlischarge rate gph x # emitters /
60)
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Select Inlet Pressure and Max Lateral Length: __ psi, lateral length: ft. (see
Bioline Flushing Chart)

Determine Maximum Number of Laterals: (pudigzharge rate — zone 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:
Valves (hydrotech):

Total head loss:

Flow rates:
Dosing: gpm (from above)
Field Flushing: gpm (dosing + (1.6 x benof connections))

Filter flushing: 20 gpm

11



Appendix C

é NETAFIM'

GRIOW MORE WITH LESS:

14 May 2009

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

Dear Dave,

This letter is approval of the use of Netafim Bicline® dripperline with the continuous flush
headwork a: designed and manufactured by H.D. Fowler which incorporates Hetafim disc filters.

while many onsite systems using Bioline employ an advanced treatment system that brings the
BOD/ TS5 into the 30730 range or better, residential strength septic tank ffluent in the 150 rangs
iz being successfully dispersed with Bioline. FOG should always be under 20.

Az it relate: to velacity, thers are no hard and fast rules, nor is there peer-reviewsd science an
velocity and frequency. OQur position is that a flushing velocity of 1 fips in a system using
advanced treatment i acceptable. One fps eguates w0 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 headwaork since thers iz ongoing scouring during
operation. With 5TE dispersal, a more aggressive flush in the 2 fps range iz probably good
counsel. This brings the Reynold: number 1o 9000, Agan, a continwous flush headwork offers the
pensfit of continuous scouring.

regarding filter maintenance, follow a regularly-scheduled regims that includes:

»  Cleaning should be done whenever it is vizsibly dirty or when pressure loss across the filter is 7
il or greater.

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

» whenever possible, mount gauges on the upstream and downstream sides o0 you can easily
determing the pressure differential across the filter.

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

Best regards,

Market Manager - Wastewater Division
Metafim Usa

METAFIM USA 5470 E. Home &wve., Frezno, CA 23727 CE 3885382345 F 339453141 wwwnelximesacom
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Appendix D
Proposed Netafim Continuous Flush Headworks

Intro to Continuous Flush Netafim Headworks & flow calculations:

The Continuous Flush Netafim Headworks is a sifigaliheadworks that meets
the intent of the Washington State Department afltHss Recommended Standards and
Guidance for sub-surface drip irrigation filtratiand flushing. This headworks is set-up
for a maximum flow rate of 15 gpm at 60 psi (138.6head) and an upsized Netafim
Tech filter (1” tech filter). The system will becantinuous forward flush through the tech
filter and maintain a 2-ft/sec velocity in the digdd. The flush valve will be adjusted to
allow 7-10 psi through the headworks at start-ug ffurshing flow will be calibrated with
the flow meter and flushing valve.

The main components of the headworks are:
- 1" Tech Filter
Three pressure gauges
Monarch MST20 %2 hp 110 pump (pump curve attached)
Up to 1000 emitters of 0.42 gph pressure compengatetafim drip tubing

The calculations are as follows:
Flow:

1000 emitters (max), 0.42 gph x 1000/60 minutesgpm
Four connections to manifold @ 1.6 gpm per conoact 6.4 gpm

Maximum total flow for system =7 + 6.4 = 13.4 gpm
Head requirement

45 psi at supply manifold
10 psi residual at flush manifold
5-psi misc. head loss

Maximum total head requirement = 60 psi or 138.Gdad.

The maximum flow rates and head loss valves caomeixceeded, nor the maximum
length of tubing in a lateral, although the numbkeemitters and connects can vary
depending on dripfield layout and site constraiAtsan example, a design can have 500
emitters and six (6) connections. The flow calaiklbke this:

500 x 0.42/60 = 3.5 gpm
6 x 1.6 =9.6gpm
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Total flow = 13.1 gpm

0&M Requirements:

Operation and maintenance shall be provided g63imonths intervals.
Servicing shall include physically removing filteartridge and washing all debris from
all disks when the pressure differential acrosdittex is 5 psi or greater, flushing the
dripfield, verifying dosing flow rate, check for wepots in dripfield, check operation of
air relief valves, verify and adjust operating grgg. A maintenance agreement must be
in place prior to installation permit issuance. Bleevice provider must have been trained
in servicing procedures for this particular headwsor

Email from Netafim:

From: Mike Stoll [Mike_Stoll@msn.com]

Sent: Saturday, February 24, 2007 9:31 AM

To: David Lowe

Subject: Re: Netafim disk filter flushing with septank effluent.

Hi Dave,

| have no problem with a continuous flush configioraon domestic-strength
effluent. I'm thinking in the 220-240 range. FO®buld be under 20.

To the Techfilter point, follow regular-scheduldtaage of cartridge
regimen to maintain the limited lifetime warranty.

Regarding filter cleaning:

1. It should be done whenever it is visibly ylior when pressure loss
across the filter is 5 psi or greater

2. If you know the filter will not be serviced aften as it should be,
always upsize, at least one size, preferably m¥i need to increase
filtration capacity. Remember that the filter g tlast "guard station”
before the effluent is moved into the drip fieldwould use the largest
filter you can fit into the box and throw some redutbushings on it.

3.  Whenever possible, mount gauges on thedikeryou can measuring
delta-p.

| have asked our folks to develop a checklist fanomal cleaning procedures
for the filters. There are a couple of simple cloais that can make the
process less "intense". | will forward them wheget them.

| hope this helps.

14



Best regards,

Mike Stoll

Market Manager - Wastewater Division
Netafim USA

585-615-6440

----- Original Message -----

From: "David Lowe" <davidlo@hdfowler.com>

To: <mike_stoll@msn.com>

Sent: Friday, February 23, 2007 4:41 PM

Subject: Netafim disk filter flushing with septiank effluent.

Hi Mike,

| would like to know if you would recommend (asepresentative of Netafim
USA) using a 1" tech filter in a drip system uiitig septic tank

effluent, where we are continually flushing thepdiield and the filter is

not backflushed but cleaned manually every six m&ht

Any comments you may have along these lines woelddoy helpful.

Dave Lowe
Appendix E
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Dripfield Design Chart

Dripper Spacing
Dripper Flow Rate (GPH)

Lateral fengths are ca.‘wl'ated famperanon while dosmg and allow for the pressure at the end of the dripperiine to be 7 psior gmarer These dara do
not take scouring velocify info account.

R

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

Dripper Spacing
Dripper Flow Rate (GPH)

H

Lateral .‘engms are calculated to ao&reve 2 fps scouring uefootyand pressure af the distaf end of the fata'a! to be 7 psi.
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Pump Curve:
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Drawing of Headworks:
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