
Low Pressure Pipe System Design 
and Construction

Tall Guy Waste Water Solutions & Soils, LLC

Chris Nothstine, PE

The materials being presented today represent MY 
opinions, based on MY experiences and do NOT 
necessarily reflect the opinions of NOWRA.



Soil morphology

Soil morphology is the field of observable 
attributes of the soil within the various soil horizons 
and the description of the kind and arrangement of 
the horizons. The observable attributes ordinarily 
described in the field include the composition 
(texture), soil structure and organization of the soil, 
color of the base soil and features such as mottling, 
distribution of roots and pores, evidence of 
translocated materials such as carbonates, iron, 
manganese, carbon and clay, and the consistence 
of the soil. 
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Plan View Profile of tank and laterals
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Traditional Layout
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ARV=Air/Vacuum Relief Valve
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ARV=Air/Vacuum Relief Valve
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Input Output

Prepared for you by 10/19/2022

Pump Selection for Pressurized System

0.00

Orifice Size 0.156 inches

Residual Head at Last Orifice 4.0 feet

Lateral Length 60 feet

Total Number of Laterals per Cell 6

Orifice Spacing 5.00 feet

Distributing Valve Model (# of Zones) 1 None used

Lift to Manifold 13.0 feet

Discharge Assembly Size 1.50 inches

Transport Line Size 1.50 inches

Pipe Class/Schedule 40

Transport Length 130.0 feet

Manifold Size 2.00 inches

Pipe Class/Schedule 40

Manifold Length 5.0 feet

Lateral Size 1.25 inches

Pipe Class/Schedule 40

Flow Meter none None used

Calculation

Minimum Flow Rate per Orifice 0.60 gpm

Number of Orifices per Zone 72

Total Actual Flow Rate 43.6 gpm

Number of Laterals per Zone 6

Total Dynamic Head:

Lift to Manifold 13.0 feet

Residual Head at Last Orifice 4.0 feet

Frictional Head Losses:

Head Loss in Transport Pipe 13.7 feet

Head Loss through Discharge Assembly 5.7 feet

Head Loss in Distribution Header 0.0 feet

Head Loss in Laterals 0.2 feet

'Add-on' Friction Losses 5.0 feet

Head Loss through Distributing Valve 0.0 feet None Used

Head Loss through Flow Meter 0.0 feet None Used

Size Pump for:

TOTAL FLOW RATE 43.6 gpm
@

TOTAL DYNAMIC HEAD 41.7 feet

Prepared for you by 10/19/2022

Pump Selection for Pressurized System

Orifice Size 0.156 inches

Residual Head at Last Orifice 4.00 feet

Lateral Length 60 feet

Total Number of Laterals per Cell 6

Orifice Spacing 5.00 feet

Distributing Valve Model (# of Zones) 1 None used

Lift to Manifold 13 feet

Discharge Assembly Size 1.50 inches

Transport Line Size 1.50 inches

Pipe Class/Schedule 40

Transport Length 130 feet

Manifold Size 2.00 inches

Pipe Class/Schedule 40

Length of Distribution Header 5.00 feet

Lateral Size 1.25 inches

Pipe Class/Schedule 40

Flow Meter none None used

'Add-on' Friction Losses 5.00 feet
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Prepared for you by 10/19/2022

Pump Selection for Pressurized System

Orifice Size 0.156 inches

Residual Head at Last Orifice 4.00 feet

Lateral Length 60 feet

Total Number of Laterals per Cell 6

Orifice Spacing 5.00 feet

Distributing Valve Model (# of Zones) 1 None used

Lift to Manifold 13 feet

Discharge Assembly Size 1.50 inches

Transport Line Size 2.00 inches

Pipe Class/Schedule 40

Transport Length 130 feet

Manifold Size 2.00 inches

Pipe Class/Schedule 40

Length of Distribution Header 5.00 feet

Lateral Size 1.25 inches

Pipe Class/Schedule 40

Flow Meter none None used

'Add-on' Friction Losses 5.00 feet

Prepared for you by 10/19/2022

Pump Selection for Pressurized System

0.00

Orifice Size 0.156 inches

Residual Head at Last Orifice 4.0 feet

Lateral Length 60 feet

Total Number of Laterals per Cell 6

Orifice Spacing 5.00 feet

Distributing Valve Model (# of Zones) 1 None used

Lift to Manifold 13.0 feet

Discharge Assembly Size 1.50 inches

Transport Line Size 2.00 inches

Pipe Class/Schedule 40

Transport Length 130.0 feet

Manifold Size 2.00 inches

Pipe Class/Schedule 40

Manifold Length 5.0 feet

Lateral Size 1.25 inches

Pipe Class/Schedule 40

Flow Meter none None used

Calculation

Minimum Flow Rate per Orifice 0.60 gpm

Number of Orifices per Zone 72

Total Actual Flow Rate 43.6 gpm

Number of Laterals per Zone 6

Total Dynamic Head:

Lift to Manifold 13.0 feet

Residual Head at Last Orifice 4.0 feet

Frictional Head Losses:

Head Loss in Transport Pipe 4.1 feet

Head Loss through Discharge Assembly 5.7 feet

Head Loss in Distribution Header 0.0 feet

Head Loss in Laterals 0.2 feet

'Add-on' Friction Losses 5.0 feet

Head Loss through Distributing Valve 0.0 feet None Used

Head Loss through Flow Meter 0.0 feet None Used

Size Pump for:

TOTAL FLOW RATE 43.6 gpm
@

TOTAL DYNAMIC HEAD 32.0 feet
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When designing low-pressure pipe systems, we need to consider Linear 
Loading Rate.

LLR – Amount of wastewater applied daily along the landscape contour. It is 
expressed in gallons per day per lineal foot along the contour.

J.C. Converse, 1998
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Depth of Class III soil                                       Maximum recommended

(inches)                                                                       LLR                    _

18-24 4 gpd/LF

12-18 3 gpd/LF

6-12 1 gpd/LF

J.C. Converse
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ARV

60'

30'

1,800 SF x 0.2 gpd/SF = 360 gpd

Area Requirement

60 gpd / 60LF = 1.0 gpd/LF

Linear Loading Rate (LLR)

1 gpd/LF x 6 = 6 gpd/LF

(LLR)

6 gpd/LF > 4 gpd/LF (not adviseable)
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Q(gallons) @ time(minutes)

Line

  1

  2

  3

  4

  5

  6

1.0 min 2.0 min 3.0 min

   2.0

   2.3

   2.8

   3.6

   4.6

   5.8

   8.7

   9.0

   9.5

  10.3

  11.3

  12.5

 15.4

 15.7

 16.2

 17.0

 18.0

 19.2

 21.1    61.3 101.5Total

190%   44%   25%Q - Q
   Q
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ARV=Air/Vacuum Relief Valve


