
PERC RITE® DRIP DISPERSAL 
SYSTEM DESIGNS
BY: BRYAN ALLEN, P.E.



Subsurface land 
application system 
for dispersal of 
wastewater 
effluent.

What is Drip 
Dispersal?



       

Keys to Success
• Pressure Compensating Emitters
• Disc Filtration
• Automatic Controls





www.DEP.PA.GOV



• Three American 
Perc Rite® Listings.

• Three different 
applications.

• All three use the 
same Perc-Rite 
package drip 
system and 
equipment.



Pennsylvania On-lot 
Alternate Technology 
Listings



Advantages of Drip Dispersal

• Drip in Buffers – Typ. 10 foot set-back from 
property lines.

• Out-of-Sight, Out-of-Mind (Aesthetics)
• Drip 365 days/ year
• Eliminate Stream Discharge, Spray Irrigation 

& Large Elevated Sand Mounds
• “Groundwater Recharge”
• Slopes up to 25% or more!
• Complete and Fully Automatic Systems



•Ideal for Community/Cluster Systems

•Ideal for Single Family Homes

•Ideal for Churches & Schools with irregular 
flow (utilize flow EQ).



• Flow Range: 100 gal/day up to – 1 MGD

• Wooded or open sites w/ varying slopes.

• Lends itself to passive recreation.



Drip Tubing 
installed 
along contour

Aerial Photo: Drip Fields – Open Site



PAINT OR FLAG AT LEAST EVER OTHER RUN



Drip Fields – Wooded Site
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DRIP TUBE LINES

FEED  LINE

DRIP ALLOWS YOU TO WORK AROUND TREES



Installation
Vibratory Plow w/ Tubing Feeder Attachment

•Typical tubing depth of 6”-12”

•Typical center-to-center spacing of 1’-3’ (2’ typical)



Installation in Open Field with Minimal 
Site Disturbance



Installation with
Multi-Blade Plow

•Variable width 
settings.

•Ideal for large open 
landscapes.



Water Movement 
Through Soil
• Wet to dry
• Water moves radially until saturated
• At saturation gravity moves water down
• From large pores to small pores
 Capillary Action 

After 150 minutes of constant flow the wetting front has 
extended 10” to each side and below the emitter.  It has 
extended 6” above the emitter.  Flow is by unsaturated 
flow at the outer edge of the wetting front and saturated 
flow closer to the emitter.

Note: Typical Run 
Time for a Residential 
Drip Cycle is less than 
10 minutes.  10-12 oz 
per emitter. 



DRIP  CONCEPT

Drip irrigation is a type of micro irrigation.  The philosophy of 
water application is one of frequent, low pressure applications of 
water for plant growth.  This is accomplished with tubing 
containing emitters which allow the water to leave the tubing in 
droplets.  In wastewater applications very even distribution over 
the absorption area is possible.  Frequent small doses 
allows the soil to remain in an aerobic condition.

Emitter

Saturated zone

Unsaturated zone



Soil Treatment with Drip

viruses
Drip Tubing

solids

groundwater

well

standoffAir





Wetted Area

800 Micron 
Opening

1000’ Roll of Drip Tubing





Netafim Pressure 
Compensating 
Emitters, 0.6 gph

****Rated for use 
with wastewater

*****Rated for 
use sub-surface



Disc Filtration
• Mechanical barrier to protect 

emitters
• Auto flushed at pre-set time, 

volume or differential pressure 
settings.

• Back Flushes each filter for     
15-20 seconds.

• 115 micron filtration  7 to 1 
filtration ratio

ASD15  w/ Dual 
Disc Filters



Disc Filtration: 
How it works…



American “Perc-Rite” single family home 
drip system (Model ASD 15 – 15 gpm)
• Two 115 micron disc filters
• 1-4 drip zones
• 600-1200 LF tubing per zone
• 4800 LF maximum 
• hydraulic unit in heated enclosure

EQUIPMENT SELECTION & SIZING

Note: Pennsylvania requires a 
minimum of two drip zones per 
system. 



HYD UNIT MODEL: 
ASD15-2 ZONE

FLOW 
METER

DISC 
FILTERS

FILTER  
VALVES

BACKFLUSH 
VALVES

SUPPLY 
FROM PUMP

SEPTIC 
TANK 
RETURN

ZONE 
RETURN 
VALVE

ZONE 
VALVES





CONTROL    DP0-B9510 / B9530 SERIES
• NEMA4X ENCLOSURE

• IEC RATED PUMP CONTACTOR

• PLC WITH ADJUSTABLE PUMP RUN & REST TIMERS

• HIGH LEVEL AND LOW LEVEL ALARMS

• AVAILABLE FLOAT FAIL ALARM

• HAND-OFF-AUTO TOGGLE SWITCHES FOR ALL ZONES, 
PUMPS AND ZONE MASTER (IF APPLICABLE)

• PUMP & CONTROL BREAKERS

• AUDIO VISUAL ALARM

• U.L. APPROVED AND LABELED



TYPICAL PERC RITE DRIP CONTROL MODELS: 

DP0-B9510-2Z  (2 FILTER, 2 ZONE, SIMPLEX PUMP)

DP0-B9510-4Z (2 FILTER, 4 ZONE, SIMPLEX PUMP)

DP0-B9510-2ZX29 (2 FILTER, 2 ZONE, SIMPLEX PUMP WITH 
TEMPERATURE MONITOR SENSOR

DP0-B9510-4ZM (2 FILTER, 4 ZONE, ZONE MASTER, SIMPLEX 
PUMP

DP0-B9530-4Z (2 FILTER, 4 ZONE, DUPLEX PUMP)

MANY OTHER OPTIONS AVAILABLE



COOL GUIDE 15 OR 25
Laminar Flow Collars

Patent # 6,261,452



Patent # 6,261,452

DUPLEX COOL GUIDES & PUMPS



Patent # 6,261,452
SIMPLEX COOL GUIDES & PUMPS



American “Perc-Rite” light commercial 
drip system (Model ASD 25 – 25 gpm)
• 1500 gpd to 18,000 gpd

Gas Stations 

Convenient Stores

Schools & Churches

State Parks
Campgrounds 
Small Subdivisions



EQUIPMENT SELECTION & SIZING
American “Perc-Rite” light 
commercial drip system (Model 
ASD 25 – 25 gpm)
•Three 115 micron disc filters
•Up to 16 drip zones
•Up to 2400 LF tubing per zone
•Can do 18,000 GPD with 50% 
pump run time.  Duplex pumps.
•hydraulic filter unit in heated 
enclosure



ASD25 -25 GPM, 3 FILTER HYD UNIT

MODEL DP2 PERC RITE DRIP CONTOL W/ 
HMI & LONG TERM DATA LOGGING





Drip Zone & System Terminology 

RUN – One pull of tubing 
across contour.

LATERAL – One or a series 
of runs with a supply and a 
return connection.

ZONE – A group of laterals 
dosed at the same time.



What to look for in a design review? 

EQUIPMENT:
• 2-4 drip zones
• Max 1200 l.f. per zone
• Total GPM for any zone is 

15 gpm or less
• ASD15 filter unit with 

control panel
• ½ HP PUTURB15 pump 

from American (115v or 
230v)

• Appropriately sized 
Septic Tank & Pump 
Tanks



What to look for in a design review? 

EQUIPMENT:
• Appropriately sized Septic Tank & Pump Tanks
• Max 30 ft run from pump to ASD15 hyd unit
• Max 8 ft lift from “Off” level float to ASD15 hyd unit



What to look for in a design review? 

EQUIPMENT:
• ½ HP PUTURB15 pump from American (115v or 230v)
• Cool Guide 15 
• Cool Guide Extension by the installer
• Four floats in correct order
• NO WEEP HOPE in pump discharge



What to look for in a design review? 
EQUIPMENT & INSTALL SPECS:
• Drip tubing designed & installed along contour!!!
• Correct drip tubing: Netafim PC, purple, 0.6 gph, 24” o.c.
• Loops made with flex PVC, not drip tubing!
• Loops elevated to drain !!!!
• Air release valves at high points on 
 manifolds
• Top Feed Manifolds



What to look for in a design review? 

General Drip Design 
Details:
• Manifolds
• Loop Detail
• Pump Curve & Spec
• Hydraulic Filter Unit Info
• Control Panel Info



What to look for in a design review? 

Drip Design Calculations:
• # of Zones
• Zone Size (l.f.)
• Dose GPM
• Flush & Total GPM
• Pump Size, Voltage, Phase
• Pump Run Time
• Pump Rest Time
• Gallons per Cycle per Zone

IMPORTANT INFO NEEDED FOR 
STARTUP!!



What to look for in a design review? 



What to look for 
in a design 
review? 

Design Review Letter 
OR Authorized 
Designer Letter:
• Signed by American Mfg
• References correct 

address 
• Correct System
• Note: All MicroMounds 

need a letter!



Drip Dispersal Schematic
Filtration Unit / Controls

Pump Tank 
Flow Equalization

Home

Drip Tubing
(Typ. 2 Feet On Center)

Septic Tank or
Treatment Tank

PATENT NO. 5,200,065

Zone Return / Flush Line

Zone 2
Zone 1

Flex PVC

Loop

Zo
ne

 S
up

pl
y

Well

Gravity BW Line

1.5” Supply Line

Shed



Parameters needed for  design:

Design Flow:  150 gpd/bedroom

Loading Rate: gpd/l.f.
Determine how much drip tubing is required
Max 0.34 gpd/l.f.

HLLR: Horizontal Linear Loading Rate.  Max is 4.6
The gallons per foot along the topographic contour.
Min horizontal length required is the average daily flow (50% of 
design) divided by 4.6.  

NEW DESIGN REQUIREMENTS

RATES PROVIDED BY PAPSS



Max Loading Rate: 0.34 gpd/l.f.

Drip tubing is typically spaced 2.0 ft o.c.

0.34 gpd/l.f. /2 ft o.c. = 0.17 gpd/sq ft

0.17 gpd /sq ft  is roughly equal to 2 in/ac/wk 
which is the old spray irrigation loading rate

LOADING RATE

Loading rate chart is on last page of listing.



PA DESIGN EXAMPLE

Assumptions: 
5 bedroom home= 600 gpd

Less than 25% slope

Depth to restriction greater than 
24” so we can use PRIMARY 
EFFLUENT Listing

Soil Scientist’s Report calls for:

Loading Rate: 0.34 gpd/l.f.

HLLR: 4.6

Installation Depth: 6”

5 BDR



Site Plan 
Layout

•Drip Tubing Required: 600 gpd / 0.34 gpd/l.f. 
= 1765 l.f.

•HLLR Required: 50% of daily flow / 4.6

•300 gpd/4.6 =65 ft.  Site has 75 ft (>65 so OK)

•Drip Tubing Spacing: 2.0’ on center

Example Site has:

•75 ft along contour

•1765 l.f. required / 75 ft runs = 23.5 runs

Round up to 24 runs (@75 ft =1800 l.f.)

Zone Detail: See ZD Table for Options

PA DESIGN EXAMPLE
75 ‘



Zone Table

Perc-Rite Standard Zone Detail Table



75 ft

From the Zone Detail 
table. Go to the cell at 
the intersection of the 
# of runs and run 
length.

In this case 24 runs 
and 75 ft length gives 
us two options.

Z234  OR 
Z324



Download Zone Detail for use in your design.



• Each zone is designated by a “Z” indicating it is a Zone Detail Designation followed by 
three groups of numbers, the first is the number of zones, the second is the number of 
laterals per zone, the third is the runs per lateral.  

• _______    _______    _______     _______
• Z = Zone    # Zones    # Laterals       # Runs/Lat

•  EXAMPLE 1
• ___Z____ ___2____ ___3____ ___4____
• Z = Zone # Zones # Laterals # Runs/Lat
•
• This example shows a three zone detail with three lateral per zone and three runs per 

lateral.

ZONE DETAIL NUMBERING SYSTEM

So what does a Zone Z234 mean for the design?



Add the zone length and width. Add pipe sizes.

Zone Configuration

 Options:
 - Z234
•2 zones
•3 laterals per zone
•4 runs per lateral
•Supply & Return in 
same trench

•EACH ZONE
•900 l.f.
•Three 300 ft laterals
•12 runs at 75 ft each

75

75

48 48

2.01.0”

1.0”
1.0”

24 runs at 2 ft o.c.
Header:  48 ft



If you are doing a 
design OR 
reviewing a design, 
you might see a 
calculation sheet 
similar to this.

Calculations Include:
• Dose Rates
• Flush Rates
• Force Main Sizes
• Lift and Distances
• Pump Run Times
• Pump Rest Times
• Pump Sizing 



Three Hydraulic Conditions 

Backwashing Disc Filters (Most limiting condition)
Each filter is backwashed individually at the beginning of each dose cycle.
Requires 115’ of head at 15 gallons per minute.  
Lift from dose chamber enable float to hydraulic unit to be as minimal as possible
 (< 8’).  Pump supply run from dose chamber to hydraulic unit to be as minimal as 
possible (<30’).

Routine Zone Dosing (Least limiting condition)
Gallon per minute flow of zone tubing for pump run time calculation.  Default at four 
times per day per zone (average).  Typically no hydraulic design in standard system.

Zone Tubing Flushing Flow (System TDH Calc)
Zone dose flow plus 1.6 GPM per lateral condition.  Zones are forward flushed at an 
adequate velocity once every 25 dose runs.  Value is used for hydraulic calculations.  
Size supply (and return) for 2 feet per second velocity based on this flow.

Perc Rite® Drip Calculations



To Determine GPM Dose 
Rate in a zone you need:
1. Linear Feet of Drip Tubing in the Zone         
2. Emitter Rate: Gallons Per Hour
3. Emitter Spacing Inside the Drip Tubing

Perc Rite® Drip Calculations



Dose Flow Rate = 
    (l.f. / 2.0’ o.c) X (0.6 gph / 60 min per hr)

Field Flush Flow Rate =
 - 0.57” dia Tubing
 - Minimum scouring velocity 2.0’/sec 
 at distal ends of laterals
 - For 0.57” dia tubing scouring velocity 
 = 1.6 gpm flow

Perc Rite® Drip Calculations



CALCULATE ZONE DOSE RATE
 
Example: 900 l.f./zone, 0.6 gph emitters, 
24” o.c. (2’) emitter spacing

900 l.f. X          0.6gph
    2’ o.c.          60 min/hr

= 4.5 gallons per minute (GPM)

Perc Rite® Drip Calculations



1. GPM Dose Rate (already 
calculated)
2. Number of lateral connections 
to the return line in the zone.

To Determine GPM Forward 
Field Flush Rate for a zone 
you need:

ZONE Z234 WILL 
HAVE THREE 
LATERALS 
RETURN 
CONNTECTIONS

Perc Rite® Drip Calculations



Zone Forward Flush / Scour Velocity

• 2.0 ft / sec velocity is the engineering 
standard

• Achieve at distal end of tubing (i.e. the end of 
each lateral)

• 1.6 gpm per lateral connection = velocity 
of 2.0 ft/sec in ½” dia. tubing.

• Frequency: Min twice per month. Varies with 
effluent quality.

Perc Rite® Drip Calculations



CALCULATE ZONE FORWARD FLUSH / SCOUR RATE

Our Design Example: 
900 l.f. = 4.5 gpm Dose Rate
3 laterals at 300 ft

1.6 gpm x 3 laterals = 4.8 gpm

Total Forward Flow = 9.3 gpm (4.5 + 4.8)

Perc Rite® Drip Calculations



OPERATING POINTS
• Dose Flow 2 – 4 times per day

• Forward Field Flush every 25 cycles or 14 days
–Flush at the Total Flow gpm

• Disc Filter* Backflush before each dose. 
 * Disc Filters: for Effluent Applications



4.0” dia.

115v/230v

Typ. ½ HP

High Head

Effluent 
Pump



Float Switches
• Time dosing (No Demand 

Dose!)
• 4 float operation  
• Standard mode  60% of 

design flow
• Peak mode 100% of design 

flow



Typical Pump Tank:
50 - 75% working 
volume between the 
Timer Enable and High 
Alarm switch

25% storage above the 
High Alarm

Volume is Never less 
than that of a standard 
septic tank.

Watertight access risers 
to grade.

Pump Chamber Sizing



HEADLOSS CALCULATIONS
1. Pump to Hyd. Unit (TDH) Max 30’ horizontal & 8-9’ vertical

2. HL through Hyd. Unit (includes filters, flowmeter, sol. Valves, 
PVC fittings, etc.)

Perc Rite® Drip Calculations



Drip Schematic

3. Friction loss in Zone 
Supply Lines

4. Friction Loss in Zone 
Return Lines

5. Static Lift from Hyd 
unit to Drip Field

6. HL through longest 
lateral of drip tubing 
(Chart 3A) 

7. Total HL = Summation 
of these values

Perc Rite® Drip Calculations



Standard 
friction 
loss table.



Predetermined 
Mfg.’s Pressure 
Loss Tables

• Drip Tubing

• Filter Units



TYPICAL DESIGN
• Site Plan (scaled, 2.0’ contours)
• Zone Detail
• Hydraulic Profile
• Dose Tank w/ Pump & Float Settings
• Typical manifold & pipe drawings.
• Construction Notes
• Calc Sheet (long or short form)



(Cover Sheet)



Site Plan 
Layout

•Drip Tubing Required: 600 gpd / 0.34 gpd/l.f. 
= 1765 l.f.

•HLLR Required: 50% of daily flow / 4.6

•300 gpd/4.6 =65 ft.  Site has 75 ft (>65 so OK)

•Drip Tubing Spacing: 2.0’ on center

Example Site has:

•75 ft along contour

•1765 l.f. required / 75 ft runs = 23.5 runs

Round up to 24 runs (@75 ft =1800 l.f.)

Zone Detail: See ZD Table for Options

PA DESIGN EXAMPLE
75 ‘



Zone Configuration

 Options:
 - Z234
•2 zones
•3 laterals per zone
•4 runs per lateral
•Supply & Return in 
same trench

•EACH ZONE
•900 l.f.
•Three 300 ft laterals
•12 runs at 75 ft each

75

75

48 48

2.01.0”

1.0”
1.0”

24 runs at 2 ft o.c.
Header:  48 ft



(Hyd. Profile & Drip Details)



(Drip Detail Schematic)





(Drip System Details)



(Treatment Schematic)





www.americanonsite.com

Toll Free

1-800-345-3132Bryan Allen,  P.E.

22011 Greenhouse Rd
Elkwood, VA 22718

ballen@
americanonsite.com
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