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Terms and Definitions 

 
A42: Geotextile Filter Module, measuring 24ò x 48ò x 7ò 

B43:  Geotextile Filter Module, measuring 36ò x 48ò x 7ò. 

Cuspated Core Geotextile Cover Fabric: 

 

 
 
 
 
 
 
 
Module Geotextile Cover Fabric:  

 
 

 

 

 

 

Cuspated Core:  Rigid plastic core used to separate geotextile and create downward infiltration 
channels and upward aeration channels for primary filtration and biological 
treatment of the septic effluent. 

Design Flow:  Estimated peak flow used to size a GSF, 110 gallons per day per bedroom for 
residential systems or as specified in 310 CMR 15.203.  Non-residential systems 
shall meet effluent quality standards for residential septic effluent or include 
additional pretreatment to meet these water quality requirements. 

Distribution Box:  A concrete or plastic box that receives effluent from a septic tank and splits the 
flow to pipes above the geotextile filter modules. For equal distribution the outlet 
pipe orifices are usually set at the same elevation to equalize the flow to each 
line.  The D-box method of distribution is only used where the receiving filter 
modules are of equal length and effluent can back up to the D-box if one line is 
overloaded.  A Drop box illustrated in Figure 7 is required on sloping sites or 
where trenches are at different elevations or of unequal length. 

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

ELA: Effective Leaching Area ï equivalent soil infiltration area receiving the GSF 
effluent. 

GSF System: Geotextile Sand Filter System includes both filter module and specified sand 
layer. 

GFM: Geotextile Filter Module. 

LTAR:  Long Term Acceptance Rate is the average equilibrium absorption rate for septic 
effluent, usually in gallons per day per square foot. 

 

Weight ASTM D  5261 oz/sq. yd 5.0 

Puncture ASTM D  4833 Lbs 75 

Permittivity ASTM D  4491 1/sec 1.7 

Water Flow ASTM D  4491 gpm/sf 115 

A.O.S. ASTM D  4751 U.S. Sieve 70 

Weight ASTM D  5261 oz/sq. yd 3.9 

Puncture ASTM D  4833 Lbs 40 

Permittivity ASTM D  4491 1/sec .7 

Water Flow ASTM D  4491 gpm/sf 60 

A.O.S. ASTM D  4751 U.S. Sieve 70 
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 Terms and Definitions Continued 

 
 
Serial or Sequential Distribution: 
 Designs common to sloping sites where GFM lines laid on contour receive 

effluent from a series of drop boxes at different elevations.  Effluent floods 
upslope lines and then spills excess effluent to down slope drop boxes.  Each 
drop box allows inspection and control of effluent into each line of modules and 
can be used to rest upslope lines if the GSF system is managed.  This method is 
not limited to sloping sites. 

 
Specified Sand:  To ensure proper system operation, the system must be installed using an 

ASTM C-33 Sand with less than 10% Passing #100 sieve and less than 5% 
passing #200 sieve. Listed below is a chart outlining the sieve requirements for 
the specified sand. 

Sieve Size Specification 
Percent Passing     

(Dry 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 10.0 - 30.0 

#100 < 10.0 

#200 < 5.0 
 

STE:  Septic Tank Effluent that is discharged to the Geotextile Sand Filter. 

Wire Clamps:  Hoops used to secure perforated pipe above the geotextile filter modules. 

Width & Length: Sand dimension perpendicular to the module row is the system width, as 
opposed to system length, which is parallel to the rows of filter modules. 
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Introduction  
 
 
This manual provides design and installation information for the Eljen GSF Geotextile Sand Filter system 
using the B43 and A42 GSF modules. Design layouts and installation instructions for sequential, equal or 
dosed distribution systems are included. Details on unique design and construction procedures for 
Massachusetts are also provided. For design standards for specially engineered dosing systems, contact 
Eljenôs technical support at 1-800-444-1359. GSF systems must be designed and constructed according to 
the Massachusetts Department of Environmental Protection Title 5 regulations. 
 
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 over 52,000 systems currently in use. The GSF is recognized by regulatory 
officials and experts in the industry as the most reliable pretreatment technology in the marketplace today. 
The system specifications in this manual are founded on this research and history of installations of the 
GSF worldwide.   
 
The GSF technology is based on scientific principles which validate that improved effluent quality provides 
increased soil absorption rates. Third party analysis at the Massachusetts Alternative Septic System Test 
Center (MASSTC) has confirmed that the GSFôs proprietary two-stage Bio-MattÊ pre-filtration process 
improves effluent quality, resulting in greater reliability and ease of operation compared to other products 
that provide increased efficiency only.  
 
 
 
 
 
 

                                                                    
 
 
 

                                             The Eljen GSF Geotextile Sand Filter 
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GSF System Description 
 
 
The Eljen GSF Geotextile Sand Filter system is a cost-effective upgrade from other septic technology. 
Comprised of a proprietary two-stage Bio-MattÊ pre-treatment process, the geotextile modules apply a better-
than-secondary aerobic effluent to the soil, increasing the soilôs ability to accept the effluent. The result is 
superior effluent treatment in a smaller area than other septic leachfields.  
 

How the GSF System Works  
ž Perforated pipe is centered above the GSF module to distribute septic effluent over and into 

channels created by the cuspated core of the geotextile module.   

ž The moduleôs unique design provides increased surface area for biological treatment that greatly 
exceeds the moduleôs footprint. Open air channels within the module support aerobic bacteria 
growth on the Bio-Matt geotextile fabric interface.  

ž An anti-siltation geotextile fabric covers the top and sides of the GSF module and protects specified 
sand and soil from fines (found in aggregate) that can clog the sand, while maintaining effluent 
storage within the module.   

 
Stage 1 Pre-treatment Zone 

ž Septic effluent is filtered through the Bio-Matt pre-treatment fabric, which is sized for septic effluent.  

ž This extensive membrane provides significant amount of fabric per module of pre-filtration area in 
an aerobic envelope, surpassing the surface area required for soil infiltration.  

 
Stage 2 Pre-treatment Zone 

ž Effluent drips into a sand layer and supports unsaturated flow into the soil.  This 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.    

ž The sand layer protects the soil from compaction and helps maintain cracks and crevices in 
the soil. This preserves the soilôs natural infiltration capacity, which is especially important in 
finer textured soils, where these large channels are critical to long-term performance.  

ž Native soil provides final filtration and treatment. 
 
 
FIGURE 1:  GSF SYSTEM OPERATION 
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B43 GSF Residential Sizing Chart Bed Configuration 

 

B43 Module 
Table 1  Table 2 

Area of Bed in 
Square Feet with 40% Reduction 

 Total Modules per Bed 

Bedrooms per House 
(110 GPD/BDR) 

 Bedrooms per House 

Soil Type 
Percolation 

Rate 
MPI 

Application 
Rate 

GPD/SF 
3 4 5 

SF for each 
Additional 
Bedroom 

 

3 4 5 

Modules 
Per 

Additional 
Bedroom 

Class I 1 ς 5 0.74 400 400 446 89  15 20 25 5 

Class II 1 ς 5 0.60 400 440 550 110  15 20 25 5 

Class I 6 0.70 400 400 471 94  15 20 25 5 

Class II 6 0.60 400 440 550 110  15 20 25 5 

Class I 7 0.68 400 400 485 97  15 20 25 5 

Class II 7 0.60 400 440 550 110  15 20 25 5 

Class I 8 0.66 400 400 500 100  15 20 25 5 

Class II 8 0.60 400 440 550 110  15 20 25 5 

Class II 10 0.60 400 440 550 110  18 24 30 6 

Class II 15 0.56 400 471 589 118  18 24 30 6 

Class III 15 0.37 535 714 892 178  21 28 35 7 

Class II 20 0.53 400 498 623 125  21 28 35 7 

Class III 20 0.34 582 776 971 194  21 28 35 7 

Class II 25 0.40 495 660 825 165  24 32 40 8 

Class III 25 0.33 600 800 1000 200  24 32 40 8 

Class II 30 0.33 600 800 1000 200  24 32 40 8 

Class III 30 0.29 683 910 1138 228  27 36 45 9 

Class III 40 0.25 792 1056 1320 264  27 36 45 9 

Class III & IV 50 0.20 990 1320 1650 330  30 40 50 10 

Class III & IV 60 0.15 1320 1760 2200 440  33 44 55 11 

Remedial Use 60 ς 90 MPI Systems 

Class III & IV 60 - 90 0.15 1320 1760 2200 440  33 44 55 11 

Pressure Dosed Systems 

Class III 40 0.29 683 910 1138 228  27 36 45 9 

Class III & IV 50 0.25 792 1056 1320 264  30 40 50 10 

Class III & IV 60 0.20 990 1320 1650 330  33 44 55 11 
 

Example: 

¶ Determine the area of bed in square feet based on soil type, percolation rate and number of bedrooms. 

¶ 5 bedroom house with a Class III soil and a percolation rate of 60 MPI 

¶ Bed area in square feet is equal to 2200 from Table 1 

¶ Move across to Table 2 and locate ñTotal Modules per Bedò for a 5 bedroom house = 55 modules. 

¶ Assume 5 rows of modules using 11 modules per row will be used in the bed. 
 

Calculate Bed Length 

¶ Multiply number of modules per bedroom times the length of a module, 4 feet and add an additional 1 foot of length: (11 x 4) + 1 = 45 
feet. 

 

Calculate Bed Width 

¶ Divide the bed area in square feet, 2200 by bed length, 45 feet calculated above: 2200 ÷ 45 = 49 feet. 
 

Calculate the Center to Center Spacing of the Five Rows of Modules 

¶ Calculate the center to center spacing of five rows of modules allowing for ½ the center spacing on each side of the bed. 

¶ Bed width, 49 feet divided by 4 center to center row spaces plus one center to center row (1/2 spacing on each side equals an 
additional row): 49 ÷ 5 = 9.8 feet rounded up to 10 feet. 

¶ Module row spacing center to center is 10 feet and each end row is 5 feet from the edge of the bed.  Total bed width is 10 times 5 
or 50 feet. 

 

Final Layout Dimensions 

¶ Bed is 45 feet in length by 50 feet in width or 2250 (greater than 2200 square feet) square feet with five rows of modules 45 feet in 
length with a center to center spacing of 10 feet and an edge distance of 5 feet. 
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A42 GSF Residential Sizing Chart Bed Configuration 
 

A42 Module 
Table 3  Table 4 

Area of Bed in 
Square Feet with 40% Reduction 

 Total Modules per Bed 

Bedrooms per House 
(110 GPD/BDR) 

 Bedrooms per House 

Soil Type 
Percolation 

Rate 
MPI 

Application 
Rate 

GPD/SF 
3 4 5 

SF for each 
Additional 
Bedroom 

 

3 4 5 

Modules 
Per 

Additional 
Bedroom 

Class I 1 ς 5 0.74 400 400 446 89  18 24 30 6 

Class II 1 ς 5 0.60 400 440 550 110  18 24 30 6 

Class I 6 0.70 400 400 471 94  18 24 30 6 

Class II 6 0.60 400 440 550 110  18 24 30 6 

Class I 7 0.68 400 400 485 97  18 24 30 6 

Class II 7 0.60 400 440 550 110  18 24 30 6 

Class I 8 0.66 400 400 500 100  18 24 30 6 

Class II 8 0.60 400 440 550 110  18 24 30 6 

Class II 10 0.60 400 440 550 110  21 28 35 7 

Class II 15 0.56 400 471 589 118  21 28 35 7 

Class III 15 0.37 535 714 892 178  24 32 40 8 

Class II 20 0.53 400 498 623 125  24 32 40 8 

Class III 20 0.34 582 776 971 194  24 32 40 8 

Class II 25 0.40 495 660 825 165  27 36 45 9 

Class III 25 0.33 600 800 1000 200  27 36 45 9 

Class II 30 0.33 600 800 1000 200  27 36 45 9 

Class III 30 0.29 683 910 1138 228  30 40 50 10 

Class III 40 0.25 792 1056 1320 264  33 44 55 11 

Class III & IV 50 0.20 990 1320 1650 330  39 52 65 13 

Class III & IV 60 0.15 1320 1760 2200 440  39 52 65 13 

Remedial Use 60 ς 90 MPI Systems 

Class III & IV 60 0.15 1320 1760 2200 440  39 52 65 13 

Pressure Dosed Systems 

Class III 40 0.29 683 910 1138 228  30 40 50 10 

Class III & IV 50 0.25 792 1056 1320 264  39 52 65 13 

Class III & IV 60 0.20 990 1320 1650 330  39 52 65 13 

   
Example: 

¶ Determine the area of bed in square feet based on soil type, percolation rate and number of bedrooms. 

¶ 5 bedroom house with a Class III soil and a percolation rate of 60 MPI 

¶ Bed area in square feet is equal to 2200 from Table 1 

¶ Move across to Table 2 and locate ñTotal Modules per Bedò for a 5 bedroom house = 65 modules. 

¶ Assume 6 rows of modules using 13 modules per row will be used in the bed. 
 

Calculate Bed Length 

¶ Multiply number of modules per bedroom times the length of a module, 4 feet and add an additional 1 foot of length: (13 x 4) + 1 = 53 
feet. 

 

Calculate Bed Width 

¶ Divide the bed area in square feet, 2200 by bed length, 53 feet calculated above: 2200 ÷ 53 = 41.5 feet. 
 

Calculate the Center to Center Spacing of the Six Rows of Modules 

¶ Calculate the center to center spacing of five rows of modules allowing for ½ the center spacing on each side of the bed. 

¶ Bed width, 41.5 feet divided by 5 center to center row spaces plus one center to center row (1/2 spacing on each side equals an 
additional row): 41.5 ÷ 6 = 6.9 feet rounded up to 7 feet. 

¶ Module row spacing center to center is 7 feet and each end row is 3.5 feet from the edge of the bed.  Total bed width is 7 times 6 or 42 
feet (rounded up). 

 

Final Layout Dimensions 

¶ Bed is 53 feet in length by 42 feet in width or 2226 (greater than 2200 square feet) square feet with six rows of modules 53 feet in 
length with a center to center spacing of 7 feet and an edge distance of 3.5 feet. 
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B43 GSF Residential Sizing Chart Trench Configuration 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. The calculation of trench area is based on a 40% reduction from the Title 5 requirements in 310 
CMR 15.242. 

2. Wastewater flow based on 110 gallons per bedroom in accordance with 310 CMR 15.203. 
3. Minimum and Maximum number of modules per bedroom 5 ï 11. 

 

Effective Area is determined by adding (bottom area) + (two sidewalls) (divided by 12) then 
multiplied by module length 4ô 
(48ò + 38ò = 74)  (86/12= 7.1)  (7.1x4ô) =28.6 sqft. of effective area per module. 

 
 
 
 
 
 
 
 

Soil Type

Percolation 

Rate          

MPI

Application      

Rate          

GPD/ SF 

3 4 5 3 4 5

Class I 1-5 0.74 400 400 446 15 15 16

Class II 1-5 0.60 400 440 550 15 15 19

Class I 6 0.70 400 400 471 15 15 16

Class II 6 0.60 400 440 550 15 15 19

Class I 7 0.68 400 400 485 15 14 17

Class II 7 0.60 400 440 550 15 15 19

Class I 8 0.66 400 400 500 15 14 17

Class II 8 0.60 400 440 550 15 15 19

Class II 10 0.60 400 440 550 15 15 19

Class II 15 0.56 400 471 589 15 16 21

Class III 15 0.37 535 714 892 19 25 31

Class II 20 0.53 400 498 623 14 17 22

Class III 20 0.34 582 776 971 20 27 34

Class II 25 0.40 495 660 825 17 23 29

Class III 25 0.33 600 800 1000 21 28 35

Class II 30 0.33 600 800 1000 21 28 35

Class III 30 0.29 683 910 1138 24 32 40

Class III 40 0.25 792 1056 1320 28 37 47

Class III 40 0.29 683 910 1138 24 32 40

TRENCH INSTALLATIONS EFFECTIVE AREA:    28.6 SQFT PER MODULE

B43 Module 
Table 5 Table 6

Area of Trench in Square Feet Total Number of Modules

Bedroom Per House Bedrooms per House

Pressure Dosed Systems

19ò 

48ò 
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A42 GSF Residential Sizing Chart Trench Configuration 
 
   
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. The calculation of trench area is based on a 40% reduction from the Title 5 requirements in 310 
CMR 15.242. 

2. Wastewater flow based on 110 gallons per bedroom in accordance with 310 CMR 15.203. 
3. Minimum and Maximum number of modules per bedroom 6 ï 13. 

 

Effective Area is determined by adding (bottom area) + (two sidewalls) (divided by 12) then 
multiplied by module length 4ô 
(36ò + 38ò = 74)  (74/12= 6.1)  (6.1x4ô)= 25.0 sqft. of effective area per module. 

 
 
 
 
 
 
 

Soil Type

Percolation 

Rate          

MPI

Application      

Rate          

GPD/ SF 

3 4 5 3 4 5

Class I 1-5 0.74 400 400 446 18 18 18

Class II 1-5 0.60 400 440 550 18 18 22

Class I 6 0.70 400 400 471 18 16 19

Class II 6 0.60 400 440 550 18 18 22

Class I 7 0.68 400 400 485 18 16 19

Class II 7 0.60 400 440 550 18 18 22

Class I 8 0.66 400 400 500 18 16 20

Class II 8 0.60 400 440 550 18 18 22

Class II 10 0.60 400 440 550 18 18 22

Class II 15 0.56 400 471 589 18 19 24

Class III 15 0.37 535 714 892 21 29 36

Class II 20 0.53 400 498 623 16 20 25

Class III 20 0.34 582 776 971 23 31 39

Class II 25 0.40 495 660 825 20 26 33

Class III 25 0.33 600 800 1000 24 32 40

Class II 30 0.33 600 800 1000 24 32 40

Class III 30 0.29 683 910 1138 27 36 46

Class III 40 0.25 792 1056 1320 32 42 53

Class III 40 0.29 683 910 1138 27 36 46

Pressure Dosed Systems

TRENCH INSTALLATIONS EFFECTIVE AREA:    25.0 SQFT PER A42 

MODULE Table 8

Total Number of Modules

Bedrooms per House

A42 Module 
Table 7

Area of Trench in Square Feet

Bedroom Per House

36" 

19" 
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Basic System Design 
 
Sizing Tables apply to all residential systems (see Tables 1 through 8). The 7 inch tall Geotextile Filter Modules 
are placed on top of a 12-inch (minimum) level surface of specified sand. Using the proper sand during 
installation is an integral component for system operation. The specified sand specification can be 
found on page 4 of this manual. The perforated 4-inch diameter approved distribution pipe, SDR35 or 
equivalent, is secured to the top of each GFM with provided wire clamps.  Geotextile fabric covers the top and 
sides along the entire length of each row. Specified sand placed along both sides and across the top of the 
GFM insures aeration of the modules. Additional sand placed above the unit is acceptable.  When backfilling the 
installation with native soil, stones 2 inches or larger must be removed. Finish by grading the area to divert 
storm water runoff away from the system.  Driving or paving over Geotextile Sand Filter area is prohibited.  
Seeding and stabilizing the soil cover is required to protect the system from soil erosion. 

 
Separation Distance to High Ground Water Elevation or Restrictive Layer 
 
For General Use in either trench or bed systems, the minimum depth as measured from the bottom of the 
module to the high ground water elevation or restrictive layer shall be 4 feet as shown in Figure 2 below.  For 
Remedial Use, separation distance can be reduced to 2 feet if certain conditions are met.  See Section III in the 
Remedial Use approval letter from the Department for a complete list of conditions.   

Figure 2: Example Separation Distance to High Ground Water Elevation or Restrictive Layer 
 

 

 

 

 

 
 
 
 
Trench Layout 
 
The trench configuration is the most cost effective application of the GSF.  While end loading is common, 
central loading using a d-box is also an option where the trench(s) are at the same elevation as shown in Figure 
3.  The minimum trench width including sand on the module sides is 4 feet for B43 modules and 3 feet for A42 
modules as shown in Figure 4.  More sand can be placed along the sides of either the B43 or A42 modules to 
increase the soil contact area for absorption of the pretreated effluent. 

Separation distance between excavated trenches is illustrated in Figure 5.  Systems utilizing B43 modules will 
have 8ô of native soil separating trenches, and systems utilizing A42 modules will have 6ô of native soil 
separating trenches. 

Figure 3: Example Simple Split Trench with D-Box 

 

  

12-18" 

19.0" 

7.0" 

12.0" 

48ò MINIMUM SEPARATION 
DISTANCE TO SEASONAL HIGH 
GROUND WATER 
OR RESTRICTIVE LAYER 

 
 

48.0" 

GENERAL USE REMEDIAL USE 

24ò MINIMUM SEPARATION DISTANCE IN 
SOILS WITH A RECORDED PERCOLATION 
RATE OF MORE THAN TWO MINUTES PER INCH 

 
 

24.0" 

36.0" 
36ò MINIMUM SEPARATION DISTANCE IN 
SOILS WITH A RECORDED PERCOLATION 
RATE OF TWO MINUTES OR LESS PER INCH 

 
 

12-18" 

19.0" 

7.0" 

12.0" 


