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Definitions  

 

B43 Module (L x W x H)   48” x 36” x 7” 

Bio-Fabric 

 
Special filter fabric within the Geotextile Sand Filter Modules upon 
which the primary biomat layer forms. 

Cover Fabric The geotextile cover fabric (provided by manufacturer) that is placed 
over the GSF modules. 

Cuspated Core The rigid plastic core of the GSF module. It separates the geotextile 
fabric and creates downward infiltration channels and upward aeration 
channels to provide primary filtration and biological treatment of the 
septic effluent.  The curvilinear shape of the cuspations offers 
increased treatment surface area and greater effluent storage. 

Design Flow In accordance with Section 73.17. Sewage Flows from the Standards 
Onlot Sewage Treatment Facilities, Commonwealth of Pennsylvania 
Department of Environmental Protection. 

Distribution Box (Or D-Box) A plastic or concrete box that receives effluent from a septic 
tank and splits the flow to pipes placed above the GSF modules.  For 
equal distribution, the outlet pipe orifices are typically set at the same 
elevation to equalize the flow to each line.  The distribution box method 
is only used when the receiving GSF modules are at the same 
elevation. 

EDA Effluent Disposal Area. 

EHGWT The Estimated High Ground Water Table is the elevation of saturated 
condition as measured or as estimated from evaluation of soil color. 

 

Flow Equalizer 
Special insert placed in the end of distribution pipes at the distribution 
box to minimize effects of settling and out of level installation. 

GSF Geotextile Sand Filter.  

GSF Module The individual module of a GSF system. The module is comprised of a 
cuspated plastic core and corrugated geotextile fabric. 

LTAR Long Term Acceptance Rate (LTAR) is the average equilibrium 
absorption rate for effluent in a system, usually expressed in gallons 
per day per square foot.  It should not be confused with the design-
loading rate that is used by regulatory officials in their regulations. 

Serial or Sequential 

Distribution 

Designs common to sloping sites where GSF lines that are laid on 
contour and receive effluent from a series of Drop-Boxes starting at the 
upper trench/line and overflows effluent when required to down-slope 
trenches/lines. 

SHWT Seasonal High Water Table. 
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How the GSF System Works  
 
Perforated pipe is centered above the GSF module to distribute septic effluent over and into mini-trenches 
created by the cuspated core of the geotextile module.  The module’s unique design provides increased surface 
area for biological treatment that greatly exceeds the module’s footprint.  Open-air channels within the module 
support aerobic bacteria growth on the Bio-MattÔ geotextile fabric interface.  An anti-siltation geotextile fabric 
covers the top and sides of the GSF module and protects Specified Sand and soil from fines that can clog the 
sand, while maintaining effluent storage within the module.   

Stage 1 Pre-treatment Zone 
Septic effluent is filtered through the Bio-Matt pre-treatment fabric, which is sized for septic effluent.  This extensive 
membrane provides a significant amount of pre-filtration area per module in an aerobic envelope, surpassing the surface 
area required for soil infiltration.  

Stage 2 Pre-Treatment Zone 
Effluent moves slowly through the underlying sand enhancing unsaturated flow conditions.  The sand/soil interface 
maintains soil structure, thereby maximizing the available absorption interface in the native soil.  The sand supports 
nitrification of the effluent, which reduces oxygen demand in the soil, thus minimizing soil clogging from anaerobic 
bacteria.   The sand layer protects the soil from compaction, maintaining the soil’s natural infiltration capacity.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 

Cut – A - Way  

Definitions Continued  

Specified Sand 

 
To ensure proper system operation, the 
system must be installed using ASTM 
C33 sand with less than 10% passing 
#100 sieve and less than 5% passing 
the #200 sieve.  To the right is a chart 
outlining the sieve requirements for the 
required sand.  

Sieve Size Specification Percent 
Passing (Wet Sieve) 

0.375" 100.0 -100.0 
#4 95.0 - 100.0 
#8 80.0 - 100.0 

#16 50.0 - 85.0 
#30 25.0 - 60.0 
#50 5.0 - 30.0 
#100 < 10.0 
#200 < 5.0 

 

STE Septic Tank Effluent, anaerobically digested effluent that is  
discharged to a Geotextile Sand Filter module for further treatment. 

Wire Clamps Wire Clamps used to secure perforated pipe above the GSF 
modules. 
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History and Performance  
 
The Eljen GSF system technology is based on research conducted by nationally recognized engineering scientists 
from the University of Connecticut.  Eljen Corporation has over 30 years of success in the onsite wastewater 
industry, with tens of thousands of systems currently in use.  The GSF is recognized by regulatory officials and 
experts in the industry as a treatment technology that produces a secondary level or treatment.  The system 
specifications in this manual are founded on this research and history. 
 
Third party testing and reporting conducted at the Massachusetts Alternative Septic System Test Center (MASSTC), 
also known as the Buzzards Bay Test Facility in Falmouth, MA is an EPA/NSF certified test facility.  
 
The GSF system was tested using three different methods of distribution:  
 
Pressure Distribution 
Lift Pump/Gravity Demand Dosed Distribution  
Gravity Distribution 
 
MASSTC testing was conducted in accordance with the NSF Standard 40 protocol.  MASSTC authored detailed 
reports for Demand Dosed and Time Pressure Dosed systems and submitted each to the National Sanitation 
Foundation, NSF in accordance with PADEP Technical Verification Program for review.  This independent review 
confirms the treatment data listed below for Demand Dosed, Pressure Dosed, and Gravity systems. 

 

                                                                                       Table 1 
 

Testing Arrangement & Common 
Factors:  
 
Common Factors for all tested systems listed in 
Table 1: 
B43 modules: (L x W x H) 48” x 36” x 7” plus Specified 
Sand. Five modules per bedroom at 150 gal/day, 18 
modules total for three bedrooms per house equals 
450 gal/day.  Standard distribution pipe with orifices at 
the 5 & 7 o’clock position, 12 inch Specified Sand 
base extending 6 inches at either edge of the 
modules.  
 
Lift Pump/Gravity  Demand Dosed System :  1000 
gal septic tank – 500 gal pump chamber to distribution 
box.  Dial-a-flow fittings set level to deliver effluent into 
each of the three rows of laterals via a 4-inch 
perforated distribution pipe with orifices at the 5 & 7 
o’clock position.  A non-perforated pipe connects the 
distal end to the end of other rows.  
 
Time Pressure Dosed System :  1000 gal septic tank 
– 500 gal pump chamber – 1.25” low-pressure pipe 
(LPP) or other diameter as required.  LPP placed 
inside a 4-inch perforated distribution pipe with orifices 
at 12:00 o’ clock, at least one drain hole per line at 
6:00 o’clock.  The 4-inch perforated pipe orifices are 
placed at the 5 & 7 o’clock positions with the end of 
pipe capped.   
 
Gravity System Trench Design:  1000 gal septic tank–gravity to distribution box.  Dial-a-flow fittings set level to 
deliver influent into three individual trenches.  Perforated distribution pipe with orifices at the 5 & 7 o’clock positions 
with the end of pipe capped.   

 
GSF Modules Treatment Performance  

NSF Standard 40 Protocol 
Demand Dosed  

 CBOD (mg/L) TSS (mg/L) 
Mean 2.0 2.7 
Median 1.0 2.5 
Min Value 1.0 2.5 
Max Value 7.2 7.0 
   

 
GSF Modules Treatment Performance  

NSF Standard 40 Protocol 
Timed Pressure Dosed  

 CBOD (mg/L) TSS (mg/L) 
Mean 2.6 2.7 
Median 2.2 2.5 
Min Value 1.0 2.5 
Max Value 14.0 9.0 
   

 
GSF Modules Treatment Performance  

NSF Standard 40 Protocol 
Gravity  

 CBOD (mg/L) TSS (mg/L) 
Mean 8.0 7.4 
Median 7.6 5.0 
Min Value 1.0 2.5 
Max Value 18 55 
TSS 2.5mg/L = sample was below detection limits 
CBOD 1.0mg/L = sample was below detection limits�
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GSF B43 Trench Cross Sections 
 

Figure 2 
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GSF B43 Trench Cross Sections 

 Percolation Rates:  3 min/in – 60 min/in 
Minimum 6 inches of Specified Sand required at the edges of the GSF Module 

Minimum 12 inches of Specified Sand required below the GSF Module 
Trench Width shall not exceed 72 inches 

 
1:1 Effective Bottom Absorption Area 4 ft x 4 ft = 16 ft2 

 
 
 
 
 
 

Figure 3 
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ORIFICE

1.5" LPP PIPE

4" PVC PERFORATED PIPE
WITH HOLES AT 5 & 7 O'CLOCK

ELJEN SUPPLIED GEOTEXTILE
COVER FABRIC PLACED OVER
PIPES AND MODULES

 

 
      

Pressure Pipe Placement Trenches 
 Pressure pipe standard configuration inserted into 4-inch diameter perforated pipe  

Orifice in low pressure pipe at 12 o’clock position   
A minimum of two drain holes per pressure pipe lateral at 6 o’clock position 
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Figure 3.1 
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GSF B43 Trench Cross Sections 

Percolation Rates:  61 min/in – 180 min/in 
Minimum 18 inches of Specified Sand required at the edges of the GSF Module 

Minimum 12 inches of Specified Sand required below the GSF Module 
Trench width shall not exceed 72 inches 

 
1:1 Bottom Absorption Area 6 ft x 4 ft = 24 ft2 

 
 
 
 
GSF B43 Bed / Mound Cross Sections 

 
Figure 4 
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GSF B43 Bed Cross Sections 

Percolation Rates:  3 min/in – 60 min/in 
              Minimum of 6 inches of Specified Sand required at the edges of the GSF Module 

          Minimum 12 inches of Specified Sand required below the GSF Module 
 

1:1 Effective Bottom Absorption Area 4 ft x 4 ft = 16 ft2 
 



� � �

��

Figure 5 
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Pressure Pipe Placement Beds or Mounds 
Pressure pipe standard configuration inserted into 4-inch diameter perforated pipe  

Orifice in low pressure pipe at 12 o’clock position 
A minimum of two drain holes per pressure pipe lateral at 6 o’clock position 

 
 
 
 
 
 
 
 

Figure 5.1 
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GSF B43 Bed Cross Sections  
Percolation Rates:  61 min/in – 180min/in 

GSF Modules evenly spaced over the required bed area 
 

1:1 Effective Bottom Absorption Area 6 ft x 4 ft = 24 ft2 
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GSF Trench Sizing  
 
Note:  Please refer to Chapter 73, Section 17 to de termine the proper planned sewage flow for the proj ect. 
Note:  Please refer to Chapter 73, Section 16, Tabl e A for Absorption Area Requirements. 
   
Three Examples to Determine Trench Area and Length:  
 
Pressure Dosing Trench Design: 
3 bedroom house with a percolation rate of 31 min/i n (Chapter 73 section 73.17 - 400 = 400 gallons for  3 bedroom)      

 
Determine the square feet of trench per gallon per day:  Square Feet (ft2) based on the percolation rate, hydraulic loading 
rate and number of bedrooms. 
For a percolation rate of 31 min/in:  ((Avg. Perc Rate - 30) x (0.026) + 1.50)) = 1.53 ft2 per gallon (gal). 
Area of trench for 3 bedroom: 400 gal/day x 1.53 ft2/gal = 612 ft2. 
Reduce trench area by 40% :  612 ft2 x 0.6= 367.2 ft2. 
Determine number of modules :  Use B43 Module (4 ft wide by 4 ft long): 367.2 ft2 ÷ 16 ft2/module = 22.95, use 23 modules. 
Determine length of trench :  Number of modules required x 4 lf/module + 1 lf of Specified Sand + 0.5 lf minimum center-fed 
lateral offset = 23 modules x 4 lf + 1 lf + 0.5 lf = 93.5 lf of trench. 
 
Length with Multiple Trenches: 
Number of modules ÷ number of trenches x 4 lf/module + 1 lf of Specified Sand + 0.5 lf minimum center-fed lateral offset = 
Length of Trenches. 
2 Trenches:  23 modules ÷ 2 trenches = 11.5 modules, use 12 modules, 12 modules x 4 lf + 1 lf + 0.5 lf = 49.5 lf per trench.      
3 Trenches:  23 modules ÷ 3 trenches = 7.67 modules, use 8 modules, 8 modules x 4 lf + 1 lf + 0.5 lf = 33.5 lf per trench. �
 
 
Gravity Trench Design: 
3 bedroom house with a percolation rate of 31 min/i n (Chapter 73 section 73.17 - 400 = 400 gallons for  3 bedroom)      

 
Determine the square feet of trench per gallon per day:  Square feet (ft2) based on the percolation rate, hydraulic loading 
rate and number of bedrooms. 
For a percolation rate of 31 min/in:  (Avg. Perc Rate - 30) x (0.030) + 1.79) = 1.82 ft2 per gallon (gal). 
Area of trench for 3 bedroom: 400 gal/day x 1.82 ft2/gal = 728 ft2. 
Reduce trench area by 40% :  728 ft2 x 0.6 = 437 ft2. 
Determine number of modules :  Use B43 Module (4 ft wide by 4 ft long): 437 ft2 ÷ 16 ft2 = 27.3, use 28 Modules. 
Determine length of trench :  Number of modules required x 4 lf/module + 1 lf of Specified Sand = 
28 modules x 4 lf + 1 lf = 113 lf of trench. 
 
Length with Multiple Trenches: 
Number of modules ÷ number of trenches x 4 lf/module + 1 lf of Specified Sand = Length of Trenches. 
2 Trenches:  28 modules ÷ 2 trenches = 14 modules, 14 modules x 4 lf + 1 lf = 57 lf per trench.      
3 Trenches:  28 modules ÷ 3 trenches = 9.33 modules, use 10 modules, 10 modules x 4 lf + 1 lf = 41 lf per trench.�

�

 
 
Pressure Dosing Trench Design: 
3 bedroom house with a percolation rate of 61 min/i n (Chapter 73 section 73.17 - 400 = 400 gallons for  3 bedroom)    

  
Determine the square feet of trench per gallon per day:  Square feet (ft2) based on the percolation rate, hydraulic loading 
rate and number of bedrooms. 
For a percolation rate of 61 min/in:  ((Avg. Perc Rate - 60) x (0.020) + 2.22) = 2.24 ft2 per gallon (gal). 
Area of trench for 3 bedroom: 400 gal/day x 2.24 ft2/gal = 896 ft2. 
No reduction trench area :  896 ft2. 
Determine number of modules :  Use B43 module (6 ft wide by 4 ft long): 896 ft2 ÷ 24 lf/module = 37.3, use 38 modules. 
Determine length of trench :  Number of modules required x 4 lf/module + 1 lf of Specified Sand + 0.5 lf minimum center-fed 
lateral offset = 38 modules x 4 lf/module + 1lf + 0.5 lf = 153.5 lf of trench. 
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Pressure Dosing Trench Design Continued:  
 
Length with Multiple Trenches: 
Number of modules ÷ number of trenches x 4 lf/module + 1 lf of specified sand + 0.5 lf minimum center-fed lateral offset = 
Length of Trenches. 
2 Trenches: 38 modules ÷ 2 trenches = 19 modules. 19 modules x 4 lf/module + 1 lf + 0.5 lf = 77.5 lf per trench.      
3 Trenches: 38 modules ÷ 3 trenches = 12.7 modules, use 13 modules, 13 modules x 4 lf/module + 1 lf + 0.5 lf = 53.5 lf per 
trench. 
 
 

GSF Bed Sizing 
 

Note:  Please refer to Chapter 73, Section 17 to de termine the proper planned sewage flow for the proj ect.   
Note:  Please refer to Chapter 73, Section 16, Tabl e A for Absorption Area Requirements. 

�

Three Examples to Determine Bed Area - Length and W idth: 
 
Pressure Dosing Bed Design: 
3 bedroom house with a percolation rate of 31 min/i n (Chapter 73 section 73.17 - 400 = 400 gallons for  3 bedroom)  
 
Determine the square feet of bed per gallon per day :  Square feet (ft2) based on the percolation rate, hydraulic loading rate 
and number of bedrooms. 
For a percolation rate of 31 min/in:  ((Avg. Perc Rate - 30) x (0.026) + 1.50)) = 1.526 ft2 per gallon.  
Area of bed for 3 bedroom: 400 gal/day x 1.526 ft2/gal = 610 ft2. 
Reduce bed area by 40%:   610 ft2 x 0.6 = 366 ft2. 
Determine number of modules :  Use B43 Module (4 ft wide by 4 ft long): 366 ft2 ÷ 16 ft2 = 22.8 modules, use 23 modules. 
Calculate Bed Length:  
Assume 2 rows of modules, 23 modules ÷ 2 rows = 11.5 modules: round up to the nearest whole number 12 modules per row 
will be used. 
Multiply the number of modules per row by the length of modules and add an additional one-foot for Specified Sand = 
12 modules x 4 lf/module + 1 lf of Specified Sand + 0.5 lf minimum center-fed lateral offset = 49.5 feet. 
Calculate Bed Width: 
Divide the bed area in square feet by bed length: 366 ft2 ÷ 49.5 lf = 7.4 feet wide, use 7.5 lf. 
Determine the Module Row Spacing in the Bed: 
Calculate the Row and Edge Spacing: Two rows used. 
Minimum center to center separation distance for percolation rates between 3-60 min/inch = 4 lf. 
Minimum center to edge of bed = ½ center to center distance or 4 lf ÷ 2 = 2 lf. 
Total bed width for two rows: 4 lf x (2 edges x 2 lf) = a bed width of 8 lf. 
Final Bed Layout Dimensions: 
Bed is 49.5 feet in length by 8 feet in width, 396 ft2, with 24 modules in 2 rows of modules 49.5 feet in length with a center – 
center spacing of 4.0 feet and edge rows are centered at 2.0 feet from the edge of the bed. 
 
 
Gravity Bed Design: 
3 bedroom house with a percolation rate of 31 min/i n (Chapter 73 section 73.17 - 400 = 400 gallons for  3 bedroom)  
 
Determine the square feet of bed per gallon per day :  Square feet (ft2) based on the percolation rate, hydraulic loading rate 
and number of bedrooms. 
For a percolation rate of 31 min/in:  ((Avg. Perc Rate - 30) x (0.030) + 1.79)) = 1.82 ft2/gal.  
Area of bed for 3 bedrooms: 400 gal/day x 1.82 = 728 ft2. 
Reduce bed area by 40%:   728 ft2 x 0.6 = 437 ft2. 
Determine number of modules :  Use B43 module (4 ft wide by 4 ft long): 437 ft2 ÷ 16 ft2/module = 27.3, use 28 modules 
Calculate Bed Length:  
Assume 2 rows of modules, 28 modules ÷ 2 rows = 14 modules/row. 
Multiply the number of modules per row by the length of modules and add an additional one-foot for Specified Sand =  
14 modules x 4 lf/module + 1 of Specified Sand = 57 lf of bed length. 
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Gravity Bed Design Continued: 
 
Calculate Bed Width: 
Divide the bed area in square feet by bed length: 437 ft2 ÷ 57 lf = 7.66 lf wide, use 7.7 lf. 
Determine the Module Row Spacing in the Bed: 
Calculate the Row and Edge Spacing: Two rows used. 
Minimum center to center separation distance for percolation rates between 3-60 min/inch = 4 lf. 
Minimum center to edge of bed = ½ center to center distance or 4 lf ÷ 2 = 2 lf. 
Total bed width for two rows: 4 lf x (2 edges x 2 lf) = a bed width of 8 lf. 
Final Bed Layout Dimensions: 
Bed is 57 feet in length by 8 feet in width, 456 ft2, with 28 modules in 2 rows of modules 57 feet in length with a center – center 
spacing of 4.0 feet and edge rows are centered at 2.0 feet from the edge. 
 
 
Pressure Dosing Bed Design: 
3 bedroom house with a percolation rate of 61min/in  (Chapter 73 section 73.17 - 400 = 400 gallons for 3 bedroom)  
 
Determine the square feet of bed per gallon per day :  Square feet (ft2) based on the percolation rate, hydraulic loading rate 
and number of bedrooms. 
For a percolation rate of 61 min/in:  (Avg. Perc Rate - 60) x (0.020) + 2.22 = 2.24 ft2 per gallon. 
Area of bed for 3 bedrooms: 400 gal/day x 2.24 = 896 ft2. 
No reduction for bed area:   896 ft2. 
Determine number of modules :  Use B43 Module (6 ft wide by 4 ft long): 896 ft2 ÷ 24 ft2/module = 37.3, round up to nearest 
whole number. 38 modules will be used. 
Calculate Bed Length:  
Assume 2 rows of modules, 38 modules ÷ 2 rows = 19 modules per row will be used in the bed. 
Multiply the number of modules per row by the length of modules and add an additional one-foot for Specified Sand =  
19 modules x 4 lf/module + 1 of Specified Sand + 0.5 lf minimum center-fed lateral offset = 77.5 lf of bed length. 
Calculate Bed Width: 
Divide the bed area in square feet by bed length: 896 ft2 ÷ 77.5 lf = 11.6 lf wide. 
Determine the Module Row Spacing in the Bed: 
 Calculate the Row and Edge Spacing: Two rows used. 
Minimum center to center separation distance for percolation rates between 61-180 min/inch = 6 lf. 
Minimum center to edge of bed = ½ center to center distance or 6 lf ÷ 2 = 3 lf. 
Total bed width for two rows: 6 lf x (2 edges x 3 lf) = a bed width of 12 lf. 
Final Layout Dimensions: 
Bed is 77.5 feet in length by 12 feet in width, 930 ft2, with 38 modules in 2 rows of modules 77.5 feet in length with a center – 
center spacing of 6 feet and edge rows are centered at 3 feet from the edge. 
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Trench Installation Guidelines 
Additional guidance Chapter 73. Standards, § 73.52 

 

The maximum slope of the undisturbed soil of a proposed absorption area where a trench system may be permitted is 25%.  For slopes 
between 15% and 25%, detailed design in relationship to elevation shall be provided.  The designer shall inspect the installation and verify 
that, to the best of his knowledge and belief, the system was installed in accordance with the plans and specifications.  Copies of the plans 
and specifications and the designer’s report are to be attached to the applicant’s copy, sewage enforcement officer’s copy and the 
Department’s copy of the application for sewage permit. 

Determine the Number 
Modules 

Determine the number of GSF Modules required.  Reference sizing examples on 
pages 9 and 10 of this manual. 

Plan all Drainage 
Requirements 

Plan all drainage requirements above (up-slope) of the system.  Set soil grades 
to ensure that storm water drainage and ground water is diverted away from the 
absorption area once the system is complete. 

Excavating the Trench Area Scarify the receiving layer to maximize interface between the native soil and 
Specified Sand.  Minimize walking in the trench prior to placement of the 
Specified Sand to avoid soil compaction.  

Placing Specified Sand 
Base 

Place Specified Sand in two 6 inch lifts, compact each lift at a time. The 
compacted height below the GSF module must be level at 12 inches.  A hand 
tamping tool or vibrating compactor are both acceptable. 

Place GSF Modules PAINTED STRIPE FACING UP, end to end on top of the specified sand along 
their 4-foot length. 

Distribution Pipes      
Gravity & Lift Pump/Gravity 
Systems 

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the 
modules 4-foot length.  Orifices are set at the 5 & 7 o’clock position.  All 4-inch 
pipes are secured with manufacturers supplied wire clamps, one per module. 

Distribution Pipes:      
Pressure  Systems 

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the 
modules 4-foot length.  Orifices are set at the 5 & 7 o’clock position. 
Insert a 1.5 inch pressure pipe into the standard 4-inch perforated pipe.  The 
pressure pipe orifices are set at the 12 o’clock position with a minimum of two 
drain holes at the 6 o’clock position as shown in Figure 6 on page 16. 
All 4-inch pipes are secured with manufacturers supplied wire clamps, one per 
module. 

Place Geotextile Cover 
Fabric 

Spread Eljen supplied cover fabric lengthwise over the pipe and drape over the 
sides of the GSF module rows.  Secure in place with Specified Sand between 
and along the sides of the modules.  Avoid blocking holes in perforated pipe by 
placing the cover fabric over the pipe prior to placing fill over the modules.  

Placing Specified after 
Cover Fabric is in place 

 

Place 6 inches minimum of Specified Sand along both sides of the modules 
edge when percolation rates are between 3 - 60min/in.  

Place 18 inches of Specified Sand along both sides of the modules edge when 
percolation rates are between 61 -180min/in. 

A minimum of 6 inches of Specified Sand is placed at the beginning and end of 
each trench.  See trench sizing example calculations, page 9 and 10. 

Backfilling the System Complete backfill with loam to 12 - 18 inches over the GSF modules.   Backfill 
exceeding 18 inches requires venting at the distal end of the trench.   Fill must 
be clean, porous and devoid of rocks.   
Do not use wheeled equipment over the system during backfill operation.   A 
light track machine may be used with extreme caution, avoiding crushing or 
shifting of pipe assembly.  
Divert surface runoff.  Finish grade to prevent surface ponding.  Seed loam, and 
protect from erosion. 
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Bed Installation Guidelines  
Additional guidance Chapter 73. Standards, § 73.52 

 
Determine the 
Number Modules 

Determine the number of GSF Modules required.  Reference sizing examples on 
pages 9 and 10 of this manual. 

Plan all Drainage 
Requirements 

Plan all drainage requirements above (up-slope) of the system.  Set soil grades to 
ensure that storm water drainage and ground water is diverted away from the 
absorption area once the system is complete. 

Excavating the Bed 
Area 

Scarify the receiving layer to maximize the interface between the native soil and 
Specified Sand.  Minimize walking in the trench prior to placement of the Specified 
Sand to avoid soil compaction.  

Placing Specified 
Sand Base 

Place Specified Sand in two 6 inch lifts, compact each lift at a time.  The compacted 
height below the GSF module must be level at 12 inches.  A hand tamping tool or 
vibrating compactor are both acceptable. 

Place GSF Modules PAINTED STRIPE FACING UP, end to end on top of the Specified Sand along their 
4-foot length. 

Distribution Pipes      
Gravity & Lift 
Pump/Gravity 
Systems 

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the 
modules 4-foot length.  Orifices are set at the 5 & 7 o’clock position. 

All 4-inch pipes are secured with manufacture supplied wire clamps, one per module. 

Distribution Pipes       
Pressure  Systems 

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the 
modules 4-foot length.  Orifices are set at the 5 & 7 o’clock position. 
Insert a 1.5 inch pressure pipe into the standard 4-inch perforated pipe.  The pressure 
pipe orifices are set at the 12 o’clock position with a minimum of two drain holes at 
the 6 o’clock position as shown in Figure 6 on page 16. 
All 4-inch pipes are secured with manufacturers supplied wire clamps, one per 
module. 

Place Geotextile 
Cover Fabric 

Spread Eljen cover fabric lengthwise over the pipe and drape over the sides of the 
GSF module rows.  Secure in place with Specified Sand between and along the sides 
of the modules.  Avoid blocking holes in perforated pipe by placing the cover fabric 
over the pipe prior to placing fill over the modules.  

Placing Specified 
after Cover Fabric is 
in place 

Place 6 inches minimum of Specified Sand along both sides of the modules edge 
when percolation rates are between 3 - 60min/in.  
Place 18 inches of Specified Sand along both sides of the modules edge when 
percolation rates are between 61 - 180min/in. 
A minimum of 6 inches of Specified Sand is placed at the beginning and end of each 
row.   See Bed Sizing Example Calculations on page 9 and 10. 

Backfilling the System Complete backfill with loam to 12 - 18 inches over the GSF modules.   Backfill 
exceeding 18 inches requires venting at the distal end of the bed.  Fill must be clean, 
porous and devoid of rocks. 
Do not use wheeled equipment over the system during backfill operation.  A light 
track machine may be used with extreme caution, avoiding crushing or shifting of pipe 
assembly. 
Divert surface runoff.  Finish grade to prevent surface ponding.  Seed loam, and 
protect from erosion. 

 
 
 



� � �


��

Elevated GSF Mound Installation Guidelines 
Additional guidance see Chapter 73. Standards, § 73.55. -- §73.46. 

 
Determine the Number 
Modules 

Determine the number of GSF Modules required.  Reference sizing examples on 
pages 9 and 10 of this manual. 

Excavating the Bed 
Area 

Scarify the receiving layer to maximize the interface between the native soil and 
Specified Sand.  Minimize walking in the trench prior to placement of the Specified 
Sand to avoid soil compaction.  

Placing Specified Sand 
Base 

Place Specified Sand in two 6 inch lifts, compact each lift at a time.  The compacted 
height below the GSF module must be level at 12 inches.  A hand tamping tool or 
vibrating compactor are both acceptable. 

Place GSF Modules PAINTED STRIPE FACING UP, end to end on top of the Specified Sand along their 
4-foot length. 

Distribution Pipes: 
• Lift Pump/Gravity 
• Siphons 
• Pressure  

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the 
modules 4-foot length.  Orifices are set at the 5 & 7 o’clock position for dosing by 
pump or siphon device. 
Pressure distribution requires a 1.5 inch lateral pipe network located inside a 
standard 4-inch perforated pipe.  Refer figure 6 on page 16 for Pressure Distribution 
Guidance. 
All 4-inch pipes are secured with manufacturers supplied wire clamps, one per 
module. 

Pump Chamber to the  
GSF System 

Refer to guidance in this manual for  
·         Lift Pump/Gravity Guidance 
·         Pressure Distribution Guidance 
·         Pump Controls 
·         Figures 

Place Geotextile Cover 
Fabric 

Spread Eljen cover fabric lengthwise over the pipe and drape over the sides of the 
GSF module rows.  Secure in place with Specified Sand between and along the sides 
of the modules.  Avoid blocking holes in perforated pipe by placing the cover fabric 
over the pipe prior to placing fill over the modules.  

Backfilling the System Complete backfill with loam to 12 - 18 inches over the GSF modules.   Backfill 
exceeding 18 inches requires venting at the distal end of the mound.  Fill must be 
clean, porous and devoid of rocks. 
Do not use wheeled equipment over the system during backfill operation.  A light 
track machine may be used with extreme caution, avoiding crushing or shifting of 
pipe assembly. 
Divert surface runoff.  Finish grade to prevent surface ponding.  Seed loam, and 
protect from erosion. 
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Primary Septic Tank Treatment 

Septic tank standards as set forth in Chapter 73, Section 73.31, must be adhered to for alternate system 
installations, with the following additional specifications: 

Requirements  
The septic tank capacity must be sized to have a minimum hydraulic retention time of 2.5 days, using estimated 
maximum daily sewage flows from Chapter 73.  Septic tanks must be rectangular or horizontally cylindrical in shape.  A 
septic tank consists of a dual compartment tank or two single compartment tanks connected in series.  Two single 
compartment tanks connected in series are equivalent to one dual compartment tank.  Measures to control flotation of 
the tank must be implemented when the tank is installed in areas below any indication of a water table.  An effluent filter 
bearing the seal of NSF indicating testing and approval by that agency under Standard No. 46 must be installed on the 
outlet of the final tank or compartment.  
  
 

Lift Pump /Gravity Distribution Guidance  
�

Effluent from the treatment unit must be discharged to a dosing tank, to a distribution box or directly to an 
absorption area in accordance with the requirements of the appropriate sections of Chapter 73.  Contact a 
professional to determine the requirements for the specific installation and use.  Connections of lines to tanks and 
distribution boxes must be made using watertight mechanical seals.  Use of any grouting material is not permitted. 
All distribution piping must meet a minimum 2,500 pound crush test specification or meet the requirements of the 
most recent revision of ASTM D 2665 for polyvinyl chloride (PVC) drain, waste and vent pipe. 
 
The minimum maintenance standards for each component in a treatment system must be listed on the permit 
issued by the local agency for the sewage facilities under Chapter 72, § 72.25 (relating to issuance of permits).  The 
plans, specifications, reports and supporting documentation submitted as part of the permit application must 
become part of the permit. 
 
The recommended system configuration will utilize a pump chamber, sized for the operating dose plus storage of 
one days flow in case of a power outage.  The simplex pump control includes a pump-on and pump-off level and 
a high water alarm set above the pump-on level.  The pump-off level or control is set at the manufacturer’s 
recommended minimum elevation to maintain the pump submerged.  The pump-on elevation is arranged to allow 
the pump to discharge the correct gallons per module in each dose.   
 
For example, if 25 modules receive the effluent, the dose volume is 1.33 gpd/ft2 and each module is 12 ft2.  The 
total flow to 25 modules x 1.33 gal/ft2 x 12 ft2 per module = 400 gallons per day.  For 20 doses per day, the pump 
would be sized to deliver at least 20 gallons per dose to the GSF system, plus a volume to fill the force main and 
laterals.   
 
The pump should be sized to deliver the correct dose to the d-box.  Each outlet in the d-box will be fitted with 
either a dial-a-flow or speed leveler with 1-1/4 inch opening at the entrance to each pipe which equalizes the flow 
rate into each line.  The pump discharge into the d-box may need to be adjusted using a throttle valve on the 
force main.  Standard engineering procedures should be used for selecting the pump based on the head curve, 
change in elevation, pipe size, length of pipe, and friction loses. 
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Pressure Distribution Guidance  
Additional Guidance Chapter 73. Standards, § 73.44.   

    Pressurized distribution is required in the following instances: 
   (1)  All elevated sand mounds.   
   (2)  When the percolation rate exceeds 60 minutes/inch.  
   (3)  All systems having a total absorption area in excess of 2,500 square feet.  

Standard procedures for design of pressure distribution networks apply to the GSF filter.  Spacing of orifices shall 
be placed 6 feet on center with minimum ¼ inch orifices located at the top of the pressure pipe.  Use a 1.5 inch 
pressure pipe, refer to 73.44(b) (3), inserted into a standard 4-inch perforated pipe with perforations set at 5 and 7 
o’clock position.  
 
 

 
 

Figure 6 
Pressure Pipe Layout for Alternative Contour Installations 

 

 
 
Pump Controls 
Pump controls shall be designed and installed in accordance with the Chapter 73, section 73.46.  Demand dosed 
controlled systems will include an electrical control system that has the alarm circuit independent of the pump 
circuit, controls and components that are listed by UL or equivalent, is secure from tampering and resistant to 
weather (minimum of NEMA 4), located outside, within line of sight of the pump chamber.  The control panel will 
have cycle counters and elapsed time meters.  Where a water supply water meter is available, it may be possible 
to eliminate the counters or timers. 
 
The control panel shall be equipped with both audible and visual high liquid level alarms installed in a 
conspicuous location.  Float switches shall be mounted independent of the pump and transport line so that they 
can be easily replaced and/or adjusted without removing the pump.  

STANDARD� 4.0 INCH DIAMETER FITTINGS �
GLUED AND CONNECTED  

DRIAN HOLE

CAP END�

PERFORATED 4.0 INCH PIPE

THREADED CAP,
DAYLIGHT FOR 
CLEAN OUT

LOW PRESSURE PIPE, 1.5 INCH DIAMETER
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 Table 2 GSF Inspection Check List  

Geotextile Sand Filter, (GSF) Checklist 

Facility Owner  

Facility Address:  

Installation Date: (MDY)  

Previous Inspection Date: (MDY)  

Date of Inspection : (MDY)  

Residential Number of Bedrooms:   

Is this a Commercial Design? If yes, 
what type: 

Yes No  

What is the estimated BOD5 and 
TSS strength? 

BOD5 TSS Comments 

Observation Port Location(s): 1 2 3 

Inspection Data,  (complete all fields) 

Is daily flow within the system design 
flow? If no, explain: 

Yes No  

Does the owner verify the system 
use as described above? If no, 
explain: 

Yes No  

Septic tank last inspection date:  
 
 
Inspected by: 

Date 

 

Septic tank last pumped date:  

Is pumping recommended? Yes No  

Condition of the soil absorption 
system:  Wet, Dry, Firm, Soft, 
Vegetative, or Other.  If Other, 
explain: 

W D S F V  

Is there evidence of storm water 
flows or erosion over the septic 
system?  If yes, explain: 

Yes No  
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 Table 2 GSF Inspection Check List (continued) 

�

 
 
 

Is there evidence of soil slump or 
compaction by traffic or other means 
in the vicinity of the soil absorption 
system?  If yes, describe: 

Yes No Comments 

Is effluent visible through the 
observation port? If yes, describe 
the condition and the fluid level: 

Yes No Comments�

Is there a garbage disposal in the 
home? 

Yes No Comments�

Is a water softer connected to the 
system? 

Yes No Comments 

Are solids visible through the 
observation port?  If yes, describe 
the condition and depth of solids: 

Yes No Comments�

Is there evidence of surcharging or 
effluent ponding in the D-Box? If 
yes, describe and measure: 

Yes No Comments�

Are the system vents in place? 
 
Are they operational? If no, describe 
conditions and location: 

Yes No Comments�

Yes No 

Describe any other pertinent issues:  

Inspected by  

License Number   

Date:  

Time:  

Print Name & Signature of Inspector:  

I certify I have inspected the system at the above address, completed this report, and the 
information reported is true, accurate, and complet e.    
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               GSF B43 Gravity Bed Plan View 
� 

SEPTIC TANK

SPECIFIED SAND

SPECIFIED SAND

SPECIFIED SAND

SPECIFIED SAND

EDGE SPACING
 VARIES

CENTER - CENTER
 SPACING VARIES

DISTRIBUTION BOX

B43 / 36"

6"
 

Figure 7 
 

GRAVITY SYSTEM 
Bed with 7 modules in length (7 x 4’) +1 = 29’ 

 

SPECIFIED SAND

SPECIFIED SAND

CENTER - CENTER
SPACING VARIES

EDGE SPACING
VARIES

SEPTIC TANK

B43 / 36"

DISTRIBUTION BOXES

DOSING
TANK

6"

 
Figure 8 

�
GRAVITY & LIFT PUMP SYSTEMS  

Bed with 10 modules in length  
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GSFB43 Venting and Pressure Clean Out 

 

6.0”
SPECIFIED  
SAND

EDGE OF LAST MODULE 
AT END OF TRENCH

TRENCH CONFIGURATION
LIFT PUMP OR GRAVITY

 
Figure 9 �

Gravity Trench Systems�

6.0”
SPECIFIED  
SAND

EDGE OF LAST MODULE 
AT END OF TRENCH

BED CONFIGURATION
LIFT PUMP OR GRAVITY

 
Figure 10  

Gravity Bed Systems 

6.0“
SPECIFIED
SAND

EDGE OF LAST MODULE
BED OR TRENCH

THREADED CAP

PRESSURE CONFIGURATION
PRESSURE CLEAN OUT & VENT

 
Figure 11 

Pressure Clean Out - Pressure Trench or Bed Systems 
�


