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Introduction  
 
 
This manual provides design and installation information for the Eljen GSF Geotextile Sand Filter system 
using the A42 GSF module. Design layouts and installation instructions for sequential, equal or dosed 
distribution systems are included. Details on unique design and construction procedures for Georgia are 
also provided. For design standards for specially engineered dosing systems, contact Eljenôs technical 
support department at 1-800-444-1359. GSF systems must be designed and constructed according to the 
Georgia Department of Human Resources rules and 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 tens of thousands of 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 
including over 10 years of successful demonstration in Northern Georgia.   
 
The GSF technology is based on scientific principles which validate that improved effluent quality provides 
increased soil absorption rates. Third party analysis at 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 mini-

trenches 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 a minimum 52 square feet 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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Cross-Section Drawings 
 
 

The GSF system contains a series of 4-feet long by 2-feet wide A42 modules. Each row of GSF modules is 
encased in 6 inches of specified sand (see page 24 for the specified sand requirements) on the sides, bottom 
and ends of each row (see Figure 3). The product can be used in trenches or beds with the size of the footprint 
adjusted based on the configuration and depth to groundwater or rock.  The design of the GSF system follows 
Georgia Department of Human Resources requirements.   

 
 
FIGURE 2:  (24) A42 GSF MODULES          

 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 3:  A42 TRENCH CROSS-SECTION         
 

The GSF trench cross-section in Figure 3 shows both a 3-foot wide and 4-foot wide trench system using 
A42 modules.  Each module contains a series of cuspations that create filtering surfaces that are equal to 
13 square feet of wastewater interface per linear foot. Note: 4-foot wide trenches must be demand dosed 
and meet the requirements for GSF bed installations. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4:  A42 BED CROSS-SECTION       
 

The GSF bed cross-section in Figure 4 shows a minimum 6ô wide bed system using A42 modules with 6ò 
of specified sand along the sides of each module.  All bed systems are equally dosed to help disperse the 
effluent to all filter modules. 
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Sizing Procedures and Tables  
 

 
Residential Sizing Procedure for Trench Systems 
 
Note: Refer to Sizing Tables 1, 2, 3 and 4 on the following pages, or see Appendix II: The Georgia 
Approval Letter.    
 
Procedure: 

ž Identify separation to limiting layer and choose the width of trench for the design.  Based on this, use 
Table 1, 2, 3, or 4.   

ž Select the number of bedrooms and determine the number of modules required for the specified 
home size. Refer to the appropriate sizing table. 

ž  All systems shall be sized for a minimum 3-bedroom home using 7 A42 GSF modules per bedroom. 

 
1. Define the expected Design Flow: 

 

ž Number of bedrooms x 150 gpd = Design Flow (gpd)  

ž Or use Georgia DHR Manual for Onsite Sewage Management Systems, Section J, Table JT-1, 
page J-2 for design flow rating for specific non-residential flows estimates. 

 
2. Calculate the Effective Infiltration Area (Footprint) and the Total Number of GSF Modules: 

 

ž Design Flow (gpd) (Step 1) ÷ Application Rate = Effective Infiltration Area or Footprint 

ž Use Table 1, 2, 3, or 4 to define the application rate, effective infiltrative area, and Total Number 
of GSF Modules required. 

 
3. Determine Individual Trench Length and Number of GSF Modules per Trench: 
   

ž Infiltration Area ÷ 4sf per ft (or 3sf per ft based on design) = Total Trench Length 

ž Total Trench Length ÷ number of trenches = Individual Trench Length (set equal) 
 

Note: It is preferable to keep all trenches equal in length but exceptions may apply for drop box 
designs. 
 

Example: 
If 35 modules are required ï  

ž For a 3 - trench system, 12 modules per trench would be used.  

ž For hillside and serially loaded systems, unequal trench lengths with a total of 35 modules for 
the system may be installed using drop boxes with flow equalizers. 

 
4. Define the Equal Longitudinal Spacing and Sand Between Modules in the trench (See Figure 9) 
 

ž Use the Number of Modules per Trench (Step 2) 

ž Equal Longitudinal Spacing = Trench Length ÷ Number of Modules per Trench = Center Spacing 
of Modules 

ž Sand between Modules = Center Spacing ï 4 feet = Module Separation 

ž For example, see Figure 9 on page 13. 
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Sizing Tables for Trench Systems  
   

TABLE 1: Trench Sizing Chart ï 3ô Trench Width with 1ô Foot Separation* To Limiting Condition 
 

 
Soil Type 

 
Perc Rate 
(min/in) 

 
Application 

Rate 
(GPD/Ft2) 

3 ft Trench Width 
(Total System Liner Foot Length) 

 
Modules per System 

by Bedroom 
 

2 3 4 5 Add 2 3 4 5 Add 

Group I 5 1.200 84 125 167 209 42 21 21 28 35 7 

 10 0.909 110 165 220 275 55 21 21 28 35 7 

 15 0.789 127 190 254 317 64 21 21 28 35 7 

 20 0.714 140 211 281 351 70 21 21 28 35 7 

 25 0.652 154 231 307 384 77 21 21 28 35 7 

Group II 30 0.600 167 250 334 417 84 21 21 28 35 7 

 35 0.566 177 265 354 442 89 21 21 28 35 7 

 40 0.536 187 280 374 467 94 21 21 28 35 7 

 45 0.500 200 300 400 500 100 21 21 28 35 7 

 50 0.484 207 310 414 517 104 21 21 28 35 7 

 55 0.462 217 325 433 542 109 21 21 28 35 7 

Group III 60 0.448 223 335 447 558 112 21 24 32 40 8 

 65 0.435 230 345 460 575 115 21 24 32 40 8 

 70 0.423 237 355 473 591 119 21 27 36 45 9 

 75 0.411 244 365 487 609 122 21 27 36 45 9 

 80 0.405 247 371 494 618 124 21 27 36 45 9 

 85 0.400 250 375 500 625 125 21 30 40 50 10 

 90 0.395 254 380 507 633 127 21 30 40 50 10 

Group IV 95 0.390 257 385 513 641 129 21 30 40 50 10 

 100 0.385 260 390 520 650 130 21 30 40 50 10 

 105 0.380 264 395 527 658 132 21 30 40 50 10 

 110 0.375 267 400 534 667 134 21 30 40 50 10 

 115 0.370 271 405 541 676 136 21 30 40 50 10 

 120 0.366 274 410 547 684 137 21 30 40 50 10 
 

* Distance from the excavation base or 18 inches from the base of modules. 
 
 

TABLE 2: Trench Sizing Chart ï 4ô Trench Width with 1ô Foot Separation* To Limiting Condition and  
   Dosed Equal Distribution 

 

 
Soil Type 

 
Perc Rate 
(min/in) 

 
Application 

Rate 
(GPD/Ft2) 

4 ft Trench Width 
(Total System Liner Foot Length) 

 
Modules per System 

by Bedroom 
 

2 3 4 5 Add 2 3 4 5 Add 

Group I 5 1.200 63 94 125 157 32 21 21 28 35 7 

 10 0.909 83 124 165 207 42 21 21 28 35 7 

 15 0.789 96 143 191 238 48 21 21 28 35 7 

 20 0.714 105 158 211 263 53 21 21 28 35 7 

 25 0.652 115 173 231 288 58 21 21 28 35 7 

Group II 30 0.600 125 188 250 313 63 21 21 28 35 7 

 35 0.566 133 199 266 332 67 21 21 28 35 7 

 40 0.536 140 210 280 350 70 21 21 28 35 7 

 45 0.500 150 225 300 375 75 21 21 28 35 7 

 50 0.484 155 233 310 388 78 21 21 28 35 7 

 55 0.462 163 244 325 406 82 21 21 28 35 7 

Group III 60 0.448 168 252 335 419 84 21 24 32 40 8 

 65 0.435 173 259 345 431 87 21 24 32 40 8 

 70 0.423 178 266 355 444 89 21 27 36 45 9 

 75 0.411 183 274 365 457 92 21 27 36 45 9 

 80 0.405 186 278 371 463 93 21 27 36 45 9 

 85 0.400 188 282 375 469 94 21 30 40 50 10 

 90 0.395 190 285 380 475 95 21 30 40 50 10 

Group IV 95 0.390 193 289 385 481 97 21 30 40 50 10 

 100 0.385 195 293 390 487 98 21 30 40 50 10 

 105 0.380 198 297 395 494 99 21 30 40 50 10 

 110 0.375 200 300 400 500 100 21 30 40 50 10 

 115 0.370 203 305 406 507 102 21 30 40 50 10 

 120 0.366 205 308 410 513 103 21 30 40 50 10 
 

* Distance from the excavation base or 18 inches from the base of modules. 
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Sizing Tables for Trench Systems  
   

TABLE 3: Trench Sizing Chart ï 3ô Trench Width with 2ô Foot Separation* To Limiting Condition 
 
 
 

 
Soil Type 

 
Perc 
Rate 

(min/in) 

 
Application 

Rate 
(GPD/Ft2) 

3 ft Trench Width 
(Total System Liner Foot Length) 

 
Modules per System 

by Bedroom 
 
 
 

 

2 3 4 5 Add 2 3 4 5 Add 

Group I 5 2.400 42 63 84 105 21 21 21 28 35 7 

 10 1.818 55 83 110 138 28 21 21 28 35 7 

 15 1.579 64 95 127 159 32 21 21 28 35 7 

 20 1.429 70 105 140 175 35 21 21 28 35 7 

 25 1.304 77 115 154 192 39 21 21 28 35 7 

Group II 30 1.200 84 125 167 209 42 21 21 28 35 7 

 35 1.132 89 133 177 221 45 21 21 28 35 7 

 40 1.071 94 141 187 234 47 21 21 28 35 7 

 45 1.000 100 150 200 250 50 21 21 28 35 7 

 50 0.968 104 155 207 259 52 21 21 28 35 7 

 55 0.923 109 163 217 271 55 21 21 28 35 7 

Group III 60 0.896 112 168 224 279 56 21 24 32 40 8 

 65 0.725 138 207 276 345 69 21 24 32 40 8 

 70 0.704 143 214 285 356 71 21 27 36 45 9 

 75 0.685 146 219 292 365 73 21 27 36 45 9 

 80 0.676 148 222 296 370 74 21 27 36 45 9 

 85 0.667 150 225 300 375 75 21 30 40 50 10 

 90 0.658 152 228 304 380 76 21 30 40 50 10 

Group IV 95 0.649 155 232 309 386 77 21 30 40 50 10 

 100 0.641 156 234 312 390 78 21 30 40 50 10 

 105 0.633 158 237 316 395 79 21 30 40 50 10 

 110 0.625 160 240 320 400 80 21 30 40 50 10 

 115 0.617 163 244 325 406 81 21 30 40 50 10 

 120 0.610 164 246 328 410 82 21 30 40 50 10 
20 

* Distance from the excavation base or 18 inches from the base of modules. 
 
 

TABLE 4: Trench Sizing Chart ï 4ô Trench Width with 2ô Foot Separation* To Limiting Condition and  
Dosed Equal Distribution 

 

 
Soil Type 

 
Perc 
Rate 

(min/in) 

 
Application 

Rate 
(GPD/Ft2) 

4 ft Trench Width 
(Total System Liner Foot Length) 

 
Modules per System 

by Bedroom 
 
 
 

 

2 3 4 5 Add 2 3 4 5 Add 

Group I 5 2.400 32 47 63 79 16 21 21 28 35 7 

 10 1.818 42 62 83 104 21 21 21 28 35 7 

 15 1.579 48 72 95 119 24 21 21 28 35 7 

 20 1.429 53 79 105 132 27 21 21 28 35 7 

 25 1.304 58 87 115 144 29 21 21 28 35 7 

Group II 30 1.200 63 94 125 157 32 21 21 28 35 7 

 35 1.132 67 100 133 166 34 21 21 28 35 7 

 40 1.071 70 105 141 175 35 21 21 28 35 7 

 45 1.000 75 113 150 188 38 21 21 28 35 7 

 50 0.968 78 117 155 194 39 21 21 28 35 7 

 55 0.923 83 122 163 204 41 21 21 28 35 7 

Group III 60 0.896 84 126 168 210 42 21 24 32 40 8 

 65 0.725 104 156 207 259 52 21 24 32 40 8 

 70 0.704 107 160 214 267 54 21 27 36 45 9 

 75 0.685 110 165 219 274 55 21 27 36 45 9 

 80 0.676 111 167 222 278 56 21 27 36 45 9 

 85 0.667 113 169 225 282 57 21 30 40 50 10 

 90 0.658 114 171 228 285 57 21 30 40 50 10 

Group IV 95 0.649 116 174 232 289 58 21 30 40 50 10 

 100 0.641 117 176 234 293 59 21 30 40 50 10 

 105 0.633 119 178 237 297 60 21 30 40 50 10 

 110 0.625 120 180 240 300 60 21 30 40 50 10 

 115 0.617 122 183 244 304 61 21 30 40 50 10 

 120 0.610 123 185 246 308 62 21 30 40 50 10 

* Distance from the excavation base or 30 inches from the base of modules. 
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Residential Sizing Procedure for Bed Systems 
 

Note: Refer to Sizing Tables 5 and 6 on the following page for residential bed systems or see Appendix II: 
The Georgia Approval Letter.    
 
Procedure 

ž Identify separation to limiting layer, and based on this, use Table 5 or 6. 

ž Use Table 5 if groundwater is 1 ft. below sand layer and Table 6 if greater than 2 ft. below sand layer.   

ž In the table, use the soil percolation rate and number of bedrooms. 

ž A minimum system sizing of (21) A42 modules with 6 inches of sand at the end of each module row is 
required.    

 

1. Define the expected Design Flow: 
 

ž Number of bedrooms x 150 gpd = Design Flow (gpd)  

ž Or use Georgia DHR Manual for Onsite Sewage Management Systems, Section J, Table JT-1, 
page J-2 for design flow rating for specific non- residential flows estimates. 

 
2. Calculate the Effective Infiltration Area (Footprint) and the Total Number of GSF Modules: 
 

ž Design Flow (gpd) (Step 1) ÷ Application Rate = Effective Infiltration Area or Footprint 

ž Use Table 5 or 6 to define the Application Rate and Total Number of GSF Modules. 
 

3. Choose the Number of Rows based on the available area. Round up number of modules to make all 
rows equal. 

   

ž Define the bed length by dividing the total number of modules by the number of rows chosen,  
round up the number of modules to make all rows equal. 

ž Multiply the number of modules per row by 4 and add 1 foot.   

ž Number of modules ÷ number of rows = Modules per Row 

ž Number of modules per row x 4 plus 1 foot = Bed Length 
 

Example for Number of Modules per Row: 
For a 3-row bed where 32 modules are required -  

ž 32 modules ÷ 3 = 11 modules per row (rounded up) = 33 modules for the system  

ž Bed length = 11 x 4 feet + 1 foot = 45 feet 
 

 
4. Define the Bed Width and the Module Spacing: 
 

ž Effective Infiltration Area (Footprint) ÷ Bed Length (Step 3) = Bed Width 
 

Example: 
Effective Infiltration Area (Footprint) 1091 sf ÷ 45 ft Bed Length = 24.2 ft Bed Width 
. 

 

5. Determine the module row spacing in the bed: 
 

 

ž Define spacing between rows = width ÷ number of rows = Center Spacing 

ž Use 1/2 the center spacing between the outside row and the side of the bed  

ž Define sand between row = center spacing ï 2 feet = Module Separation 
 

Example: 
For (3) rows in a 24.2 ft-wide bed, 24.2 ÷ 3 rows = 8.07 feet 
Module separation = 8.07 ï 2 feet = 6.07 feet   
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Sizing Tables for Bed Systems 
 

TABLE 5:  Bed Sizing Chart with 1ô Foot Separation* To Limiting Condition 

 
Soil Type 

 
Perc 
Rate 

(min/in) 

 
Application 

Rate 
(GPD/Ft2) 

System Bed Footprint (Ft2) 
by Bedroom 

 
Modules per System 

by Bedroom 
 
 

2 3 4 5 Add 2 3 4 5 Add 

Group I 5 0.97 310 464 619 774 155 21 21 28 35 7 

 10 0.71 423 634 846 1057 212 21 21 28 35 7 

 15 0.61 492 738 984 1230 246 21 21 28 35 7 

 20 0.59 509 763 1017 1272 255 21 21 28 35 7 

 25 0.54 556 834 1112 1389 278 21 21 28 35 7 

Group II 30 0.50 600 900 1200 1500 300 21 21 28 35 7 

 35 0.47 639 958 1277 1596 320 21 21 28 35 7 

 40 0.45 667 1000 1334 1667 334 21 21 28 35 7 

 45 0.42 715 1072 1429 1786 358 21 21 28 35 7 

 50 0.37 811 1217 1622 2028 406 21 21 28 35 7 

 55 0.35 858 1286 1715 2143 429 21 21 28 35 7 

Group III 60 0.34 883 1324 1765 2206 442 21 24 32 40 8 

 65 0.33 910 1364 1819 2273 455 21 24 32 40 8 

 70 0.32 938 1407 1875 2344 469 21 27 36 45 9 

 75 0.31 968 1452 1936 2420 484 21 27 36 45 9 

 80 0.31 968 1452 1936 2420 484 21 27 36 45 9 

 85 0.30 1000 1500 2000 2500 500 21 30 40 50 10 

 90 0.30 1000 1500 2000 2500 500 21 30 40 50 10 

* Distance from the excavation base or 18 inches from the base of modules. 
 
 
 

 

TABLE 6:  Bed Sizing Chart with 2ô Foot Separation* To Limiting Condition 

 
Soil Type 

 
Perc 
Rate 

(min/in) 

 
Application 

Rate 
(GPD/Ft2) 

System Bed Footprint (Ft2) 
by Bedroom 

 
Modules per System 

by Bedroom 
 

   2 3 4 5 Add 2 3 4 5 Add 

Group I 5 1.94 256 253 336 420 78 21 21 28 35 7 

 10 1.42 256 317 423 529 106 21 21 28 35 7 

 15 1.22 256 369 492 615 123 21 21 28 35 7 

 20 1.18 256 382 509 636 128 21 21 28 35 7 

 25 1.08 278 417 556 695 139 21 21 28 35 7 

Group II 30 1.00 300 450 600 750 150 21 21 28 35 7 

 35 0.94 320 479 639 798 160 21 21 28 35 7 

 40 0.90 334 500 667 834 167 21 21 28 35 7 

 45 0.84 358 536 715 893 179 21 21 28 35 7 

 50 0.74 406 609 811 1014 203 21 21 28 35 7 

 55 0.70 429 643 858 1072 215 21 21 28 35 7 

Group III 60 0.68 442 662 883 1103 221 21 24 32 40 8 

 65 0.55 546 819 1091 1364 273 21 24 32 40 8 

 70 0.53 563 844 1125 1407 282 21 27 36 45 9 

 75 0.52 581 871 1162 1452 291 21 27 36 45 9 

 80 0.52 581 871 1162 1452 291 21 27 36 45 9 

 85 0.50 600 900 1200 1500 300 21 30 40 50 10 

 90 0.50 600 900 1200 1500 300 21 30 40 50 10 

* Distance from the excavation base or 30 inches from the base of modules. 
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Trench System Layout and Design 
 

Note: Refer to the Sizing Tables 1, 2, 3, or 4 for trench systems or see Appendix II: The Georgia Approval 
Letter.   
 
In trench systems, GSF modules can be placed either end-to-end for a straight layout, or angled for a 
contoured layout as shown in Figures 8 and 10. The pressure lateral may be placed on top of the module 
either on- or off-center for effluent distribution throughout the modules. A minimum of one orifice per 
module is required. Filtration channels across the GSF modules ensure equal flow across each module 
below the distribution pipe.  
 

For contoured layouts, standard angle fittings are used on the distribution pipe. The four-foot-long GSF modules 
can be angled, with the pipe fittings adjusted to maintain the pipe at least six inches from a given side. Sufficient 
soil cover of 8-to-12 inches is required to ensure that the pipe is not crushed when the trench or bed is back 
bladed to the final grade. Small diameter pipe must be placed on a dispersion pad or inside a 4-inch perforated 
pipe. 
 

Straight-Trench Systems 
Trench System Layout and Design   
 
The straight-trench configuration is shown below.  While end loading is common, central loading using a D-box 
is also an option where the trench(s) are at the same elevation.  Center-loaded trenches must not exceed 125 
feet in length.  The minimum trench width is 3 feet for the sand layer.   
 
 
FIGURE 5:  SIMPLE SPLIT TRENCH WITH DISTRIBUTION BOX PLAN VIEW 

 

 
 
 
 
 
 
 
 

 
 
 
Table 1 specifies the trench application rate on sites with groundwater at 18 inches from the base of the 
modules or one foot from the base of the specified sand layer.   

 
 
FIGURE 6:  SEPARATION DISTANCE TO LIMITING CONDITIONS 

 
 
 
 
 
 
 
 
 
 
 
 

18" Separation to Limiting Conditions 
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Sloped and Contoured Sites 
 

Trench System Layout and Design   
 
On sloping sites, individual drop boxes or spillovers ensure complete utilization of each trench. Because the 
capacity of each trench is utilized prior to flow to the next, trench length can vary. This allows for placement of 
the trenches around trees or rock outcrops. See Figures 7 and Figure 8.  
 
D-boxes are not allowed for distribution of effluent to trenches at different elevations unless the trenches are 
equal in length and the system is dosed from a pump. Pumps can be used to dose GSF modules located above 
or below the pump tank. However, given the increased cost and complexity of pumps, drop boxes or spillovers 
are usually specified using simple gravity flow. 
 
Trench layouts on slopes or contoured terrain follow the ground contour and work with the existing landscape. 
Trenches can be as little as 3 inches lower in elevation to allow for flow from upper trenches to lower trenches 
though successive drop boxes. If less elevation exists, loading from a central D-box is possible with outlet flow 
control (Dial-a-Flow or Speed Levelers) preferred to ensure sequential distribution of the effluent, as shown in 
Figure 7.1. All trenches must be spaced a minimum of 7 feet on-center.  

 
 
FIGURE 7:  GSF TRENCHES ON SLOPING SITES PLAN VIEW 
 
Minimum Spacing:  7 Feet On-Center 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 7.1:  SEQUENTIAL DISTRIBUTION ON SLOPING SITES USING DROP BOXES ANGLE VIEW 
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FIGURE 8:  GRAVITY SYSTEM INSTALLED ON CONTOUR LAYOUT PLAN VIEW 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that the procedure for spacing modules in a trench requires first defining the trench length and then looking 
up the number of modules (see Tables 1, 2, 3, and 4).  By dividing the number of modules into the trench 
length, the center spacing between modules is defined.   
 

Example: 
For a 4-bedroom home in a 70-minute soil with a 0.423 application rate, according to Table 2, 355 feet of 
trench and 36 modules are needed. The equal spacing equals 355/36 = 9.86-foot center spacing of the four-
foot long modules or 9.86 - 4 feet = 5.86 feet of sand between each module. 

 
 
 
FIGURE 9:  MODULE CENTER SPACING ï FOUR FEET = SAND BETWEEN MODULES  

 
 
 
 
 
 
 
 
 
 
 
The site slope and elevation of each row and distribution method needs to be considered by the designer. 
Independent module row elevations are possible with drop-box or pressure distribution. Solid pipe is 
required between modules. Geotextile fabric covers each module or the entire trench to keep sand out of 
the drain pipe. 
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Pressure ï Dosed Systems 
 

Trench System Layout and Design 
 
Pumps are required for systems where the GSF leachfield is located uphill from the septic tank. When 
pumping to a D-box or distribution box, dose volume must be considered. The recommended volume of 
effluent per dose is 3.5 gallons or less per-module. Standard features on D-boxes receiving effluent 
include a thrust block or elbow at the end of the pipe to direct flow down and away from outlet pipes. 
 
Some pumps produce high flow rates. Installing a valve on the discharge line allows the system installer 
or operator to adjust the flow rate to the D-box. Restricting flow also benefits the pumpôs performance by 
moderating the motorôs rate and temperature. 
 
Time dosing can be used if highly variable flows are anticipated or if the designer feels smaller doses 
over a longer period of time are important. Index valves that rotate the application of effluent to different 
zones can also be used. Index valves may eliminate the need for very large pumps for home systems in 
slower or high percolation rate soils. Care must be taken when using more complex dosing controls as 
components can fail and must be replaced by the system manager or homeowner. 
 
Pumped Gravity Dispersal with Equal Trench Lines 
 

For systems with trenches of equal length, an easy and reliable design is to pump effluent to a central 
distribution box, where the effluent will drain to each lateral by gravity. The installation of Dial-a-Flows or 
Speed Levelers in the systemôs outlet pipes helps equalize the flow to each line. Because effluent is 
dispersed equally to each line, the same number of GSF modules is used in each line.  
 
Pumped Gravity Dispersal with Unequal Trench Lines 
 

In designs calling for unequal lines, serial loading or spill-over drop boxes are required. These boxes are 
serially fed by pumping effluent to the first box which will overflow into the first drain lines and then into 
the next down-slope box as shown in Figure 7.1. Because the effluent moves slowly down the system 
lower flow rates are needed to avoid overflow effluent from the drop boxes. A flow control valve on the 
force main is required with this design. 

 
Advance-Engineered Designs for Larger Flows 
Header manifolds upslope from the trench are frequently specified by engineers on larger systems as 
they provide central control of effluent to each line. A good illustration of this is a system that is integrated 
into the landscape and which uses effluent for subsurface irrigation. By using valves or by changing the 
size of the orifice feeding each box, the system manager can adjust the flow rate and volume to each line, 
thereby maximizing beneficial reuse of the effluent. This design requires careful hydraulic engineering 
and requires professional systems management. 
 
 

Pressure Distribution Systems  
Trench System Layout and Design 
 

In pressure distribution systems, where small diameter pipe is used, the pipe is placed on a dispersion 

pad with holes at 6:00. A minimum of one hole centered on each module is required. Additional orifices 

can be installed with the pipe size increased to equalize the pressure on the lateral. For pipe, pump and 

orifice size, see Tables 7 and 8. Trenches longer than those specified in Tables 7 and 8 may require 

loading from a central manifold.  
 

The pressure lateral can also be placed in a 4 inch drain pipe to help disperse the effluent across the 

modules as shown in Figure 10. This design calls for holes at 12:00 and should include flushing ports or 

return lines to remove solids that will accumulate at the end of these laterals.   

 

Dosed Drop Boxes 
 

A central box can be used on each line in larger-home systems or where a greater number of lines or 
longer lines are required. These boxes can be serially fed by pumping effluent to the first box which will 




