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Glossary of Terms

B43 Module
Bio Fabric

Cover Fabric

Cuspated Core

Design Flow

Distribution Box

EHGWT

Flow Equalizer

GSF Module

Hoops

LTAR

SHWT

(LxWxH) 36"x48"x7"

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

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

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.

Based in accordance with Washington State Regulations or Local County Health
Department requirements. The design flow is estimated between 120 — 150 gal/day/
bedroom

(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.

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

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

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

Hoops used to secure perforated pipe above the GSF modules.

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.

Seasonal High Water Table.
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Specified Sand

STE

Width & Length

To ensure proper system operation, the system must be installed using an ASTM
C33 sand with less than 10% passing #100 sieve and less than 5% passing #200
sieve. Listed below is 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 5.0-30.0
#100 <10.0
#200 <5.0
Table 1

Specified Sand Specifications

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

The system width is the sand dimension perpendicular to the GSF module rows. The
system length is measured parallel to the rows of GSF modules.
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Introduction

This manual provides design and installation information for the Eljen Geotextile Sand Filter (GSF) system
utilizing B43 modules.

GARBAGE DISPOSALS: Design drawings shall include a note “GARBAGE DISPOSALS SHALL NOT BE
USED WITH THIS SYSTEM.”

WATER CONDITIONERS: Water conditioners can adversely affect septic tank treatment and add to hydraulic
loading of the EDA. Discharge and disposal of water conditioner backwash from these devices shall be in
accordance with the Local Health jurisdiction requirements.

The Elien 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.

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), an EPA/NSF certified test facility located in Falmouth, Massachusetts confirms that the
GSF’s proprietary two-stage Bio-Matt™ pre-filtration process improves effluent quality, resulting in greater
reliability and ease of operation compared to other products that provide increased efficiency only.
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GSF System Description

The Elien GSF system is a cost-effective upgrade from other septic technology. Comprised of a proprietary two-
stage Bio-Matt pre-treatment process, the geotextile modules apply a better-than-secondary aerobic effluent to the
soil, increasing the soil’s ability to accept the effluent. The result is superior Secondary level of treatment in a smaller
area.

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-Matt 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 (found in
aggregate) 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

Specified Sand below and to the sides of GSF modules enhances 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 and helps maintain cracks and crevices in the
soil. This preserves the soil’s natural infiltration capacity, which is especially important in finer textured soils, where
these large channels are critical to long-term performance. Native soil provides final filtration and treatment.

¢ Porous Top of the Eljen GSF
allows evapotranspiration and
oxygen exchange for better
effluent treatment.

¢ Anti-Siltation Fabric
keeps fines out of the Eljen GSF

Perforated Pipe

distributes effluent to the

Elien GSF. Pipe is secured to

the GSF Modules with preformed
metal clamps.

Primary Treatment Zone
forms on Bio-Matt™ fabric.
Significant fabric provided
for every ft* of soil interface.

¢ Untreated Effluent
¢ Bio-Matt™ Fabric

Secondary Treatment Zone

forms at sand layer. Long term
acceptance rate of this biomat
layer is significantly increased as
compared to conventional systems.

Specified Sand Layer
provides additional filtration

Cuspated Plastic Core
provides separation between
layers of Bio-Matt™ fabric.
Maintains structural integrity of
modules & aids oxygen transfer.
Increases treatment surface
area & effluent storage capacity.
» Filtered Effuent Native Soil or Fil

¢ Treated Effluent provides final filtration

Figure 3
How the System Works
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Geotextile Sand Filter B43 Modules

Soil Type

A

Soil Textural Classification
Description

B
Septic Tank Effluent
Application Rate (GPD/ft?)

C
GSF Loading Rate for
Residential Effluent Using
Gravity or Pressure
Distribution
(gal./sq. ft./day)

Gravelly and very gravelly
coarse sands, all extremely
gravelly soils excluding Soil
types 5 & 6, all soil types
with greater than or equal to
90% rock fragments.

1.0

2.0

Coarse sands.

1.0

2.0

Medium sands, loamy
coarse sands, loamy
medium sands.

0.8

1.6

Fine sands, loamy fine
sands, sandy loams, loams.

0.6

1.2

Very fine sands, loamy very
fine sands; or silt loams,
sandy clay loams, clay loams
and silty clay loams with a
moderate structure or strong
structure (excluding a platy
structure).

0.4

0.6

Other silt loams, sandy clay
loams, clay loams, silty clay
loams.

0.2

0.3

Sandy clay, clay, silty clay
and strongly cemented firm
soils, soil with a moderate or
strong platy structure, any
soil with a massive structure,
any soil with appreciable
amounts of expanding clays.

Not suitable

Not suitable

Table 2:

GSF Loading Rates

When using the loading rates in Column C, the designer must assure and show on the design that
sufficient area exists for 100% of the needed using the loading rates in Column B for both the primary and

reserve areas.
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Treatment Component/Sequence

Category

Product Performance Requirements

Category 1 Designed to treat
sewage with strength typical of a
residential source when septic tank Level
effluent is anticipated to be equal to
or less than treatment level E.

B43 Modules

Geotextile Sand Filter

Treatment System Performance Testing Level

Parameters
CBODs | TSS 0&G FC TN
(mg/L) | (mg/L) | (mg/L) | (#/100 ml) | (mg/L)
C 25 30 50,000
Table 3

GSF Product Performance Level

Vertical Separation in

Geotextile Sand Filter
B43 Modules

inches .
Soil Type
1 2 3-6
Timed Pressure Dosing or | Timed Pressure
- Demand Dosing Dosing or
2 24<36 <450 gpd Demand Dosing
<450 gpd
Timed Pressure Dosing
> 36 <60 or Demand Dosing grze\llti?]ent Level E
< 450 gpd y
Timed Pressure Dosing
. Treatment Level Treatment Level
> 60 Or Demand Dosing E Gravity E Gravity
<450 gpd
Table 4

New Construction / GSF Vertical Separation
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Treatment Component Performance Levels for Repair of

OSS Not Meeting

Vertical and Horizontal Separations

Vertical Separation (in inches)

Geotextile Sand Filter

B43 Modules

Horizontal Separation

25 < 50 feet 50 < 100 feet® 2 100 feet
Soil Type Soil Type Soil Type
1 2 [ 36| 1 2 3-6 2 3-6
>18<24 C Conforming
>24 <36 C C C Systems
>36 C c|—-|C
Table 5

GSF Treatment Component Performance Levels for Repair of OSS Non Meeting

' The treatment component performance levels correspond with those established for treatment components
under the product performance testing requirements in Table 11l of WAC 246-272A-0110.

% The horizontal separation indicated in Table IX is the distance between the soil dispersal component and the
surface water, well, or spring. If the soil dispersal component is up-gradient of a surface water, well, or spring
to be used as a potable water source, or beach where shellfish are harvested, the next higher treatment level

shall apply unless treatment level A is already required.

Vertical and Horizontal Separations

% On a site where there is a horizontal setback of 75 - 100 feet between an OSS dispersal component and an
individual water well, individual spring, non-marine surface water or surface water that is not a public water source
and a vertical separation of greater than twelve inches, a conforming system that complies with WAC 246-272A-

0210(4) shall be installed if feasible.
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Sizing GSF B43 Modules Bed Configuration

Design Flow
120 Bed Area in Square Feet B43 Modules Per House
Gal/Day/Bedroom
. Hydraulic . Sqft per
Sol Loading Areain Square Feet per Number of Bedrooms GSF
Types Rate Bedrooms Module
2 3 4 5 2 3 4 5
1 2.0 120 180 240 300 10 15 20 25 12
2 2.0 120 | 180 | 240 | 300 10 15 20 25 12
3 1.6 150 225 300 375 13 19 25 31 12
Fine 1.2 200 | 300 | 400 | 500 17 | 25 | 33 | 42 12
Sand

Table 6
Bed Sizing Chart 120 Gal/Day/Bedroom

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”

GSF Sizing is based on the bottom area only 12 square feet

Module spacing in a Bed configuration requires 12” of specified sand between modules

The perimeter of the GSF Bed requires 6 inches of specified sand placed at the edges and the ends of the
installation.

Example

Design Flow 240 gal/day

Soil Type 2

Loading Rate 2.0 sg/ft

2 bedroom home gal/day requires 10 modules

2 rows, 10+ 2 = 5 modules per row

Length: (number of modules x 4’) + (6” of specifed sand at each end) =5 x 4’ + 1'= 21If

Width: (2 modules) + (1 foot of specifed sand between modules ) + (1’ of perimeter sand) = 6+1+1= 8 If
Total bed area =21 x 8
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Sizing the GSF B43 Modules Bed Configuration

Design Flow
150 Bed Area in Square Feet B43 Modules Per House
Gal/Day/Bedroom
. Hydraulic . Sqft per
So Loading Area in Square Feet per Number of Bedrooms GSF
Types Rate Bedrooms Module
2 3 4 5 2 3 4 5
1 2.0 150 225 300 375 13 19 25 31 12
2 2.0 150 225 300 375 13 19 25 31 12
3 1.6 188 281 375 469 15 23 31 39 12
Fine 1.2 250 | 450 | 500 | 625 25 | 37 | 42 | 52 12
Sand

Table 7
Bed Sizing Chart 150 Gal/Day/Bedroom

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”

GSF Sizing based on the bottom area only 12 square feet

Module spacing in a Bed configuration requires 12” of specified sand between modules

The perimeter of the GSF Bed requires 6’ inches of specified sand placed at the edges and the ends of the
installation

Example

Design Flow 300 gal/day

Soil Type 2

Loading Rate 2.0 sqft

2 bedroom home gal/day requires 13 modules

2 rows, 13+ 2 = 6.5 modules per row ( half modules are available)

Length: (number of modules x 4’) + (6” of specifed sand at each end) = 6.5 x4’ + 1'= 25 If

Width: (2 modules) + (1 foot of specifed sand between modules ) + (1’ of perimeter sand) = 6+1+1= 8 If
Total bed area = 25" x 8
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Sizing the GSF B43 Modules Trench Configuration

Design Flow
120 Trench Area in Square Feet B43 Modules Per House
Gal/Day/Bedroom
. Hydraulic . Sqft per
So Loading Area in Square Feet per Number of Bedrooms GSF
Types Rate Bedrooms Module
2 3 4 5 2 3 4 5
1 2.0 120 180 240 300 10 15 20 25 12
2 2.0 120 | 180 | 240 | 300 10 15 20 25 12
3 1.6 150 225 300 375 13 19 25 31 12
4 1.2 200 300 400 500 17 25 33 42 12
5 0.6 400 | 600 | 800 | 1000 33 50 67 83 12
6 0.3 800 1200 | 1600 | 2000 67 100 133 167 12

Table 8
Trench Sizing Chart 120 Gal/Day/Bedroom

GSF B43 Module Dimensions: (LxWxH) 4" x 3’ x 7”
GSF Sizing based on the bottom area only, 12 square feet
Trenches require 6” inches of specified sand placed along the module edges and at both ends of the trench.

Example

Soil Type 2

Design Flow 360 gal/day

Loading Rate 2.0 sg/ft

3 bedroom home gal/day requires 15 modules

Length single trench, (number of modules x 4) + (6” specifed sand both ends of the trench) 15" x 4'+1°=61 If
Width (1 module) + (6” of specifed at both sides) 3+1=4 If

Total trench area = 61" x 4’
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Sizing the GSF B43 Modules Trench Configuration

Design Flow
150 Trench Area in Square Feet B43 Modules Per House
Gal/Day/Bedroom
. Hydraulic . Sqft per
Sol Loading Areain Square Feet per Number of Bedrooms GSF
Types Rate Bedrooms Module
2 3 4 5 2 3 4 5
1 2.0 150 225 300 375 13 19 25 31 12
2 2.0 150 225 300 375 13 19 25 31 12
3 1.6 188 281 375 469 16 23 31 39 12
4 1.2 250 375 500 625 21 31 42 52 12
5 0.6 500 750 1000 | 1250 42 63 83 104 12
6 0.3 1000 | 1500 | 2000 | 2500 83 125 167 208 12

Table 9
Trench Sizing Chart 150 Gal/Day/Bedroom

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”
GSF Sizing based on the bottom area only 12 square feet
Trenches require 6” inches of specified sand placed along the module edges and at both ends of the trench.

Example

Soil Type 2

Design Flow 450 gal/day

Loading Rate 2.0 sqft

3 bedroom home gal/day requires 19 modules

Length single trench, (number of modules x 4) + (6” specifed sand both ends of the trench) 19’ x 4'+1°=77 If

Two Trenches 19/2 x 4 + 1= 39 If per trench

Three Trenches 19/3 = 6.33 use 6.5, 6.5 x 4 +1= 27 If per trench

Trench Width: (1 module) + (6” of specifed at both sides) 3+1= 4 If

Total trench area: one trench = 77’ x 4'= 308 sf , two trenches = 39 x 2 x 4 = 312 sf, three trenches = 27x 3x4=324 sf
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Trench Installation Guidelines

10.

11.

12.

13.

14.

15.

16.

Ensure all components leading to the GSF system are installed properly. Septic tank effluent filters are
required with the GSF system.

Determine the Width and (Length) of all trenches. The B43 measures 3’ wide with 6” of specified sand
placed at each side of the module. The installed width of B43 is 4’ with a length of 4’ per module.

Carefully lay out the system components and boundaries. Trenches, define the location and elevation of
the trench and distribution box(s) based on the septic tank outlet elevation and grade needed to feed the
system.

Prepare the site. Do not install a system on saturated ground or wet soils that are smeared during
excavation. Keep machinery off infiltrative areas.

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.

Excavate the trench; 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.

Place specified sand in two 6” lifts, compact by foot, a hand held tamping tool or a portable vibrating
compactor each lift at a time. The compacted height below the GSF module must be level at 12”.

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

(Gravity or Demand Dosed Only): Provide D-box(s), Install Dial -Flow fittings to direct effluent into a
particular trench; or to distribute an equal flow volume to all trenches.

Use 4” SDR 35 or equivalent non-perforated pipe from the distribution box to the GSF modules.
Recommended drop for gravity systems from D-Box to beginning of trench is 1/8” per linear foot.

Secure pipe to GSF modules using one Eljen hoop per module. Push hoop ends straight down into up-
facing core, through the fabric and into the underlying sand.

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.

Trench: Place 6” minimum of specified sand along both sides of the module(s) NOTE: (See Sizing Charts
and notes in this manual) A minimum of 6” of specified sand is placed at the beginning and end of each
trench.

Complete backfill with loam to 12 -18 inches over the GSF modules. Refer to Washington State definition
of Cover Material: Cover material means soil placed over a soil dispersal component composed
predominately of mineral material with no greater than ten percent organic content. Cover material may
contain an organic surface layer for establishing a vegetative landscape to reduce soil erosion. 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. Backfill in direction of perforated

pipe.

Divert surface runoff. Finish grade to prevent surface ponding. Seed loam, and protect from erosion.

Page 14



Bed Installation Guidelines

o

10.

11.

12.

13.

14.

15.

16.

17.

Ensure all components leading to the GSF system are installed properly. Septic tank effluent filters are
required with the GSF System

Determine the Width and Length of all “Beds”. The spacing width between B43 modules is 12”. See
sizing charts and the notes). In some cases Spacing, Width and Length may vary based on State or
County Regulations.GSF Bed may not exceed a width of 10’

Carefully lay out the system components and boundaries. Gravity Beds, define the location and elevation
of the bed and distribution box(s) based on the septic tank outlet elevation and grade needed to feed the
system.

Prepare the site. Do not install a system on saturated ground or wet soils that are smeared during
excavation.

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.

Excavate the bed. Scarify the receiving layer to maximize the interface between the native soil and
specified sand.

Minimize walking in the bed prior to placement of the specified sand to avoid soil compaction.

Place specified sand in two 6 lifts, compact by foot, a hand held tamping tool or a portable vibrating
compactor each lift at a time. The compacted height below the GSF module must be level at 12”.

Place GSF modules with PAINTED STRIPE FACING UP, end to end on top of the specified sand.

D-Boxes, (Gravity or Demand Dosed Only): Provide D-box(s), Install Dial -Flow fittings to provide an
equal volume of flow to all rows within the bed system. See Figure 5 for looping the ends of a bed
Distribution system.

Use 4” SDR 35 or equivalent non-perforated pipe from the distribution box to the GSF modules.
Recommended drop for gravity systems from D-Box to modules is 1/8” per linear foot.

Center 4” SDR 35 or equivalent perforated distribution pipe lengthwise over modules with orifices at 5:00
and 7:00 position.

Secure pipe to GSF modules using one Eljen hoop per module. Push hoop ends straight down into up-
facing core, through the fabric and into the underlying sand.

Spread Eljen cover fabric lengthwise over the pipe and drape over the sides of the GSF module rows. Do
not push cover fabric under the pipe. The cover fabric can be secured in place with a few handfuls of
sand.

Place 12” minimum of specified sand between the modules and a minimum of 6” of specified sand
around the perimeter of the bed. (See sizing charts and the notes).

Complete backfill with loam to 12 - 18 inches over the GSF modules. Refer to Washington State
definition of Cover Material: Cover material means soil placed over a soil dispersal component
composed predominately of mineral material with no greater than ten percent organic content. Cover
material may contain an organic surface layer for establishing a vegetative landscape to reduce soil
erosion. 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. Backfill in
direction of perforated pipe.

Divert surface runoff. Finish grade to prevent surface ponding. Seed loam, and protect from erosion.
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Sloped Trench Installation Guidelines

1.

10.

11.

12.

13.

Determine all components leading to the GSF system are installed properly. Septic tank effluent filters are
required with the GSF System

The B43 minimum width is 48” which includes a 3’ wide Module and 6 inches of sand at each side. In
some cases the Width and Length vary based on State or County Regulations (See sizing charts and
notes).

Prepare the site. Do not install a system on saturated ground or wet soils that are smeared during
excavation. Keep heavy machinery off clay soils used for the GSF system as well as down-slope from the
system where soil structure is critical for absorption and drainage of the treated effluent.

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.

Excavate the trenches parallel to the slope. Scarify the receiving layer by raking. Place Specified Sand in
6” lifts compacting the first 6” lift before adding the second lift of 6”. Ensure that the compacting of the 12”
of specified sand is level along the entire trench length.

Place GSF modules with PAINTED STRIPE FACING UP, end to end along the 4’ length on top of the
Specified Sand.

A D- Box is installed at the beginning of each row along the slope. Install Dial Flow fittings so that the
septic tank effluent is directed into the first upper trench in the system. A second non-perforated pipe from
the D-Box with a Dial Flow fitting, with the opening set slightly higher that the invert of the pipe feeding the
first trench/row, should be plumbed to the next lower D-Box. This procedure is continued until the flow
reaches the lowest/last trench which does not require a Dial Flow fitting or D-Box

Use 4” SDR 35 or equivalent non-perforated pipe from the distribution boxes to each row of the GSF
modules.

Install a line of 4” SDR 35 perforated distribution pipe lengthwise on the upper first row over the GSF
modules with orifices at 5:00 and 7:00. The pipe is capped at the end of each trench.

Secure pipe to GSF modules using one Eljen hoop per module. Push hoop ends straight down into up-
facing core, through the fabric and into the underlying sand.

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.

Place 9” minimum of specified sand along the sides of the modules and at the ends of each module row.

Complete backfill with loam to 12 -18 inches over the GSF modules. Fill must be clean, porous and
devoid of rocks. Refer to Washington State definition of Cover Material: soil placed over a soil dispersal
component composed predominately of mineral material with no greater than ten percent organic content.
Cover material may contain an organic surface layer for establishing a vegetative landscape to reduce
soil erosion. 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. Backfill in
direction of perforated pipe.

14. Divert surface runoff. Finish grade to prevent surface ponding. Seed loam, and protect from erosion.
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Pretreatment Requirements Tank Information

The GSF system will be installed after a properly sized two-compartment septic tank with effluent filter. The
septic tank will be designed in compliance with Washington State On-Site Sewage System Regulations (WAC
246-272A and WAC 246-272C) and the Recommended Standards and Guidance for Sewage Tanks. The
Outlet Baffle Screen / Filter — The septic tank shall have an outlet effluent filter in compliance with Washington
State On-Site Sewage System Regulations.

Pump Design
The GSF effluent distribution system will utilize pressure distribution or a pressure dosed d-box using a
standard simplex pump and control panel available from a number of manufacturers.

Demand Dosing to D-box with Gravity Discharge Setup

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 pump chamber shall meet the pump chamber sizing
requirements in the Pressure Distribution Systems RS&G. The simplex pump control shall include 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 pump submergence. The pump-on
elevation will be set to allow the pump to discharge the correct volume in each dose. Effluent from the septic
tank shall be collected and discharged to the pump chamber which will pump to the D-box for gravity
discharge to the GSF modules.

As an Example: refer to Table 8, a 3 bedroom house 25 modules are required for a Soil Type 4 at 1.2
gpd/sf and each module is 12 sf. The total flow to 25 modules x 1.2 gal/sf x 12 sf per module = 360
gallons per day. For 8 doses per day, the pump would be sized to deliver at least 45 gallons to the
D-box to gravity dose the GSF system.

Each outlet in the d-box shall 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 can be
adjusted using a throttle valve on the force main. Standard engineering procedures should be used for
selecting the pump based on the required design flow, head curve, change in elevation, pipe size and length
of pipe and friction loses.

Pressure Distribution Setup

Standard procedures for design of pressure distribution networks apply to the GSF filter. Spacing of orifices
can vary from 2 feet, as used with the piping at MASSTC, to 4 feet, when orifices larger than 1/4 inch
diameter are used the designer shall ensure that the discharge through the larger orifices is distributed
uniformly over the media surface. The pump shall be sized and equipped with timers to provide up to 40
doses per day. The final sizing of the doses shall be based on actual field conditions. A 1 or 1-1/4 inch lateral
pipe network is located inside a standard 4-inch perforated pipe with perforation in the outer pipe set at 5:00
and 7:00.

Pump Controls

Pump controls shall be designed and installed in accordance with the Washington State On-Site Sewage
System Regulations and the Recommended Standards and Guidance. This demand dosed controlled system
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 shall 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.
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Inspection/Monitoring Port

The system shall include an Inspection/Monitoring Port designed and installed in accordance with Washington
State On-Site Sewage System Regulations and the Recommended Standards and Guidance for On-Site
Sewage Systems, in a representative location on each drain field line. The ports shall be accessible from the
ground surface, be open and slotted at the bottom, and be void of sand or gravel to the infiltrative surface to

allow visual monitoring of standing liquid in the trench or bed.
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GSF Inspection Check Lists
The attached Checklist shall be used when inspecting the GSF System

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):

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,Other
if Other, explain.

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

Yes

No
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Is there evidence of soil slump or Yes No
compaction by traffic or other means
in the vicinity of the soil absorption
system?: If yes, describe

Is effluent visible through the Yes No
observation port? If yes, describe
the condition and the fluid level:

Is there a garbage disposal in the Yes No
home?

Is water softer plumbed into the Yes No
system?

Are solids visible through the Yes No

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

Is there evidence of surcharging or Yes No
effluent ponding in the D-Box? If
yes, describe and measure

Are the system vents in place Yes No
Are they operational? If No describe
conditions and location. Yes No

Describe any other pertinent issues:

Inspected by

License Number

Date:

Time:

Print Name & Signature of
Inspector:

| certify: | have inspected the treatment and disposal system at the above address, have completed this report, and the information
reported is true, accurate, and complete as of the time of the inspection
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System Drawings Beds
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Figure 4
Bed Design, Table 6, Example 1

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”

GSF Sizing s based on the bottom area only 12 square feet

Module spacing in a Bed configuration requires 12” of specified sand between modules

The perimeter of the GSF Bed requires 6 inches of specified sand placed at the edges and the ends of the
installation.

Example

Design Flow 360 gal/day

Soil Type 2

Loading Rate 2.0 sgft

3 bedroom home gal/day requires 15 modules

2 rows, 15+ 2 = 7.5 modules per row ( half modules are available)

Length: (number of modules x 4’) + (6” of specifed sand at each end) = 7.5’ x4’ + 1’= 31If

Width: (2 modules) + (1 foot of specifed sand between modules ) + (1’ of perimeter sand) = 6+1+1= 8 If
Total Bed Area Required = 31’ x 8 = 248 sf
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Figure 5

Bed Design, Table 7, Example 1

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”

GSF Sizing based on the bottom area only 12 square feet

Module spacing in a Bed configuration requires 12” of specified sand between modules

The perimeter of the GSF Bed requires 6 inches of specified sand placed at the edges and the ends of the
installation

Example

Design Flow 450 gal/day

Soil Type 2

Loading Rate 2.0 sqft

3 bedroom home gal/day requires 19 modules

2 rows, 19+ 2 = 9.5 modules per row ( half modules are available)

Length: (number of modules x 4’) + (6” of specifed sand at each end) = 9.5’ x4’ + 1’= 39 If

Width: (2 modules) + (1 foot of specifed sand between modules ) + (1’ of perimeter sand) = 6+1+1= 8 If
Total Bed Area Required = 39’ x 8 = 312 sf
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System Drawings Trench
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Figure 6

Two Row Trench Design, Table 8

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”
GSF Sizing based on the bottom area only 12 square feet
Trenches require 6 inches of specified sand placed along the module edges and at both ends of the trench.

Example.

Design Flow 360 gal/day
Soil Type 2

Loading Rate 2.0 sgft

3 bedroom home gal/day requires 15 modules
Length Two Trenches (15 Modules) + (2 rows) = 7.5 modules per trench

(7.5 modules) x (module length 4’) + (6” specifed sand both ends of the trench) 7.5 x4 + 1 =31 If

Width (1 module) + (6” of specifed at both sides) 3'+1'= 4 If
Total Trench Area Required = 31 x 4 x 2 = 248 sf

r D-Box

Septic Tank
Pump Chamber
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System Drawings Trench
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Figure 7
One Row Trench Design, Table 8

GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7"
GSF Sizing based on the bottom area only 12 square feet
Trenches require 6” inches of specified sand placed along the module edges and at both ends of the trench.

Example 1.

Design Flow 360 gal/day

Soil Type 2

Loading Rate 2.0 sqft

3 bedroom home gal/day requires 15 modules

Length Single Trench, (number of modules x 4) + (6” specifed sand both ends of the trench) 15’ x 4'+1'=61If
Width (1 module) + (6” of specifed at both sides) 3+1=4 If
Total Trench Area Required =61’ x 4’ = 244 sf
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System Drawings Trench
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Figure 8
One and Two Row Trench Design, Table 9
GSF B43 Module Dimensions: (LxWxH) 4’ x 3’ x 7”
GSF Sizing based on the bottom area only 12 square feet
Trenches require 6 inches of specified sand placed along the module edges and at both ends of the trench.

Example

Design Flow 450 gal/day

Soil Type 2

Loading Rate 2.0 sgft

3 bedroom home gal/day requires 19 modules

Length Single Trench, (number of modules x 4) + (6” specifed sand both ends of the trench) 19’ x 4'+1'=77 If
Width (1 module) + (6” of specifed at both sides) 3+1=4 If
Total Trench Area Required = 77’ x 4’ = 308 sf

Length Two Trenches (19 Modules) + (2 rows) = 9.5 modules per trench

(9.5 modules) x (module length 4°) + (6” specifed sand both ends of the trench) 9.5 x4 + 1 =39 If
Width (1 module) + (6” of specifed at both sides) 3'+1'= 4 If

Total Trench Area Required =39 x 4 x 2 = 312 sf
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