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Glossary of Terms

B43 Module
A42 Module

Biofabric

Combination System

Cover Fabric

Cuspated Core

Design Flow

Distribution Box

EDA

EHGWT

Flow Dial

GSF

GSF Module

Hoops

LTAR

Serial or Sequential
Distribution

SHWT

(LxWxH) 360
(LxWxH) 240 X

X o480 x 7
480 x 70

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

Multiple serial distribution layouts generally fed with equally divided effluent flow
from a special distribution box or other accurate dosing device.

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.

The estimated peak flow that is used to size a GSF system is 150 gallons per day
per 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.

Effluent Disposal Area.

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
compensate for possible of level installation and direct effluent to each line in the
system.

The Eljen Geotextile Sand Filter modules and the 6-inch sand layer along the base
and sides of the modules.

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.

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

Seasonal High Ground Water Table.




Specified Sand To ensure proper system operation, the system must be installed using an ASTM
C33 sand with less than 10% passing a #100 sieve and less than 5% passing a

#200 sieve. Listed below is chart outlining the sieve requirements for the specified
sand.

TABLE 2: SPECIFIED SAND SIEVE REQUIREMENTS

Specification
Sieve Size 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 (STE) is anaerobically digested effluent that is discharged to a

Geotextile Sand Filter module for further treatment.

Width & Length 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.




Introduction

This manual provides design and installation information for the Eljen GSF Geotextile Sand Filter system
utilizing either the GSF - B43 or A42 modules.

FIGURE 1: GSF CROSS SECTIONS

A42 B43
@‘{y \W& Wy
& 0 N
Q oD 7
1 1218 AN N4
12-18" [, 2N N
DO X 0 X
7 k 1 ]
12 B [ i
—— 5" Li 24" 4>‘ [ —=— 6 : 36 : 6" =—

48"

Design layouts and installation instructions for sequential, equal or dosed distribution systems are included.
Details on unique design and construction procedures are also provided. For design standards for specially
engineered dosing systems or commercial systems, ¢ o nt a @echniél Resourcg Bepartment at 1-800-
444-1359. GSF systems must be designed and constructed according to this Design & Installation Manual and
Nevada state 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.

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
GSF6s pr opstagesBioda y t E-fiit@tioreprocess improves effluent quality, resulting in greater
reliability and ease of operation compared to other products that provide increased efficiency only.




GSF System Description

The Elien GSF Geotextile Sand Filter system is a cost-effective upgrade from other septic technology. Comprised

of a proprietary two-stage Bio-Ma t t E-treptment process, the geotextile modules apply a better-than-secondary

aerobic effluenttothe soil,incr easing the soil dés ability t secoadarglevplof t he e
treatment in a smaller area.

How the GSF System Works
Z 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.

Z The modul eds uniqgue design provides increased surf acf
exceeds the modul eds footprint. Open air chamhnel s wi
on the Bio-Matt geotextile fabric interface.

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

Z 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
Z Provides unsaturated flow conditions. The specified sand provides a consistent structure in which to
further treat / filter the wastewater and apply the treated wastewater to the native soil. The sand
supports nitrification of the effluent, which reduces oxygen demand in the soil, thus minimizing soil
clogging from anaerobic bacteria.

Z The sand layer protects the soil from compaction and helps maintain cracks and crevices in the
soil. This preserves the soilds natural infiltrat
textured soils, where these large channels are critical to long-term performance.

Z Native soil provides final filtration and treatment.

FIGURE 2: GSF SYSTEM OPERATION

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

Perforated Pipe

distributes effluent to the

Elien GSF. Pipe is secured to

the GSF Modules with preformed
metal clamps.

Anti-Siltation Fabric

keeps fines out of the Elien GSF 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 Effluent
¢ Treated Effluent

Native Soil or Fill
provides final filtration




1.0 Basic System Design

1.1 TREATMENT FIELD SIZE: The sizing table (Table 1) applies for residential systems only. The number of

GSF modules required is the same for trench or bed systems . A mi ni mum of 120 separati
between parallel rows of a GSF bed system to utilize sidewall infiltration area. Pleasec ont act EIl j enbs
Resource Department at 1-800-444-1359 for design information on commercial systems.

1.2 DEPTH TO GROUND WATER OR RESTRICTIVE LAYER: As required by Nevada regulations; the
bottom of the GSF system may be designed with a separation distance from the maximum seasonal elevation
of the groundwater table of 2 .6

1.3 SPECIFIED SAND SPECIFICATION FOR TRENCH AND BED SYSTEMS: The first 1200f sand
immediately under, between rows and around the perimeter of the GSF system must be an ASTM C33
WASHED CONCRETE SAND WITH LESS THAN 10% PASSING A #100 SIEVE AND LESS THAN 5%
PASSING A #200 SIEVE. Please place a prominent note to this effect on each design drawing. See page 5,
(Table 2) of this manual for more information on the ASTM C33 sand and sieve specifications.

1.4 FILL FOR RAISED SYSTEMS: Fill material below the 126sand specified in Section 1.3 for raised bed
systems must be clean fill material in accordance with State of Nevada requirements. Fill must be compacted
in 6 difts to prevent differential settling within the system.

1.5 PLACING GSF MODULES: Each row of modules are laid level, end to end on the above specified sand
bed with a minimum spacing of 1206 between parallel row:
modules.

1.6 DISTRIBUTION PIPE: SDR-35 or equivalent is required. Place SDR-35 perforated pipe on top of GSF
modules with holesa5and 7 o06c | oc k. 20Rferfeeerandiserial piging tletails mespectively.
Secure pipe to GSF modules with provided clamps (hoops), one clamp per Eljen module.

1.7 DISTRIBUTION BOX: Set gravity system D-box outlet invert a minimum of 1/80 D2 odrop in elevation
per linear foot to the top first module in the trench or bed. Seta 2.00 mi n dropdomdosed systems from the
D-box to the modules. The fill below the distribution box and pipes feeding the system must be compacted to
prevent settling. Flow Dials may be used in either Gravity or Dosed installations.

1.8 COVER FABRIC: Geotextile fabric is provided by Eljen Corporation for all GSF systems. It is placed over

the top and sides of the module rows to prevent long term siltation and failure. Cover fabric substitution is not

allowed. Fabric should drape vertically over the pipe and must not block holes in the distribution pipe or be

stretched from the top of the pipe to the outside edge of the modules. ATentingo willncause u
fabric and pipe.

1.9 BACKFILL & FINISH GRADING: Carefully place backfill over the modules, followed by loam to complete a

total minimum depth of 120as measured from the top of the module. Systems with total cover that exceeds 180

as measured from the top of the module shall be vented at the far end of the system. Backfill material shall be

a wel |l graded sandy fill; clean, por oumuymofl@d¥lpassiagraoi d of
#200 sieve. Divert surface runoff from the Effluent Disposal Area, (EDA). Finish grade to prevent surface

ponding. Seed loam to protect from erosion.

1.10 NUMBER OF GSF MODULES REQUIRED: Table 1, page 18, indicates the minimum number of A42 or
B43 GSF modules required for various soil percolation rates for all systems. Residential systems use a
minimum of 4 Type B units per bedroom, or 5 type A units per bedroom. Example trench and bed configuration
drawings are located on pages 19-23 of this manual.




1.11 ADDITIONAL FACTORS EFFECTING RESIDENTIAL SYSTEM SIZE: Homes with expected higher than
normal water usage may consider increasing the septic tank volume and whether to use a multiple
compartment septic tank. Consideration for disposal area may be up-sized for expected higher than normal
water use.

For example:
1 Luxury homes, homes with a Jacuzzi style tubs, and other high use fixtures.
1 Homes with known higher than normal occupancy.
1 Homes with water conditioner backwash (Diversion from septic tank required).
1 Homes on high-pressure city water: recommend that the homeowner install a water pressure
regulator to reduce pressure to 45-50 psi.
1.12 GARBAGE DISPOSALS: Desi gn dr awings shall include a note

BE USED WI TH THI the peopegylolvmér isistd dn installing a disposal, use a 2-compartment
septic tank, increase tank volume by 25% which will provide a longer settling period for the increase of
suspended solids that the garbage disposal will introduce into the system. Use an appropriate sized septic tank
effluent filter.

1.13 WATER SOFTNERS/ CONDITIONERS: Water conditioners can adversely affect septic tank treatment
and add to hydraulic load of the system. Discharge residential conditioner backwash from these devices shall
be into a separate alternative disposal system of in accordance with State / County regulations.

1.14 SYSTEM VENTING: All systems require sufficient oxygen supply to the EDA to maintain proper long term
effluent treatment. Therefore, the following situations require venting at the far end of the EDA:

1 Any system with more than 1800f total cover as measured from the top of the module.
1 All pump systems.
1 Areas subject to compaction.

1.16 VEHICULAR TRAFFIC: All vehicular traffic is prohibited over the GSF system. This is due to the
compaction of material required to support traffic loading which greatly diminishes absorption below the EDA,;
and the void space that naturally exists in soils for oxygen transfer on top of the EDA is reduced by compaction
from vehicular traffic.

1.17 SEPTIC TANKS: Many designers are now specifying 2-compartment septic tanks, Eljen supports this
practice. Effluent filters are required as a means of preventing solids from leaving the tank.

1.18 RISERS: It is strongly recommended that riser(s) be installed which will extend the septic tank lids to
within 600f the finished grade. This will provide easy access to the septic tank for periodic maintenance, such
as pumping, inspection and filter maintenance.

nGA



2.0 Systems for Level Sites

2.1 SYSTEM CONFIGURATIONS: Design levelin-gr ound or r ai s e dninsnynsdpacimgs wi t h 12
between module rows. The sand bed, GSF modules and distribution pipes are installed level at their design
elevations.

2.2 DISTRIBUTION PIPE LAYOUT: Perforated SDR-35 pipe or equivalent runs along the center of the
modules. Ends are connected with non-perforated, (Figure: 6) pipe at the far end of the system. A non-
perforated fi mss-overoconnection, (Figure: 7) for (Bed Configurations) if the length of the rows are over 4 0i®
length.

3.0 Systems for Sloped Sites

3.1 DESIGN FLOW: Serially dosed GSF systems may be used on sloped sites.

3.2 ROW SPACING: Systemswithup t o 60 el evation dr op bmibhimuenspacing.dfj acen
over 60 drop, watien ddp as mimrausn spating bedwlean module rows.

3.3 DISTRIBUTION BOX: Provide a D-box at the beginning of the first row of modules for effluent velocity

reduction and a system inspection port. Lower rows will also require D-boxes with Flow Dials to insure effluent
is loaded to the upslope trench before continuing to lower trenches within the system.

4.0 Pumped Systems

4.1 PUMP DISTRIBUTION BOX: Specify an oversized distribution box for pumped systems. Provide velocity

reduction in the D-box with a tee or baffle. SetD-box i nvert 20 higher thaimGSH nvert
modules. Do not use flow dials or other restricting devices in the outlet lines of the D-box. The EDA must be

vented. See section 5.0 of this manual for detailed information on venting of pumped systems.

4.2 DOSING DESIGN CRITERIA: Use a maximum of 4 gallons per dose per B43 module in the system.
When A42 modules are designed, use a maximum of 3 gallons per dose per A42 module. Adjust pump
gallons per minute and run time to achieve the above maximum dose. Use a minimum pump run time of one
minute. Longevity of currently available effluent pumps is not affected by shorter run times. Choose force
main diameter to minimize percentage of dose drain back. Effluent velocity in force main should fall between
approximately 3 and 5 ft/sec. Pump flow rate shall be less than 30 G.P.M. in residential systems.

4.3 LOW PRESSURE DISTRIBUTION: Dosing with small diameter pressurized pipes with holes drilled at
pre-determined intervals depending on the size, length of system, and volume. A pressure distribution
system should be designed by a professional engineer or other qualified person.

10



5.0 Ventilated System

5.1 Ventilated System: Air vents are required on all absorption systems located under impervious surfaces
or systems with more than 1800f cover material as measured from the top of the GSF module to finished
grade. This will ensure proper aeration of the modules and sand filter. The GSF bed has aeration channels
between the rows of filter modules connecting to cuspations within the GSF modules. Under normal
operating conditions, only a fraction of the filter is in use. The unused channels remain open for intermittent
peak flows and the transfer of air. The extension of the distribution pipe to the vent provides adequate
delivery of air into the GSF system, as shown in Figure 11.

Home plumbing operates under negative pressure due to hot water heating the pipes and reducing the
density of air in the house vent. As hot air rises and exits the home, it must be replaced by air from the GSF.
To maintain this airflow and fully aerate the GSF system, it is important that air vents are located only on the
distal end of the GSF pipe network.

If a pressure or demand dosed system is specified, an additional 26airline must be extended from the GSF
D-box back to the septic tank or the riser on the pump tank is required. This maintains the continuity of
airflow from the field into the house plumbing.

In the Gravity fed GSF system, the vent is usually a 40diameter pipe extended to a convenient location
behind shrubs, as shown in Figure 11. Corrugated pipe can be used with the placement and grade such that
any condensation that may accumulate in the pipe does not fill and thus close off this line. If the vent is
extended, the pipe must not drain effluent and must have an invert higher than the system. Down-slope
vents must first go 40above the trench and also have a drain hole at the lowest point to drain any
condensation.

6.0 Commercial Systems

Commercial systems require different sizing and design criteria as compared to residential systems. Please
contact EIljends Techni c a00-4R4€1859 iormore infOremati@n ron conemrertcial a t
systems.
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7.0 Inspection of GSF Systems

If the GSF system is not operating properly, a system inspection should be performed BY A QUALIFIED
PERSON to identify the cause of the problem so that the system can be restored to normal operation.
Possible problem areas to check if a system is not operating properly are:

SEPTIC TANK

Clogged filter

No outlet baffle or tee

Infiltration of ground water or surface water
Tank needs to be pumped

Line to D-Box needs repair

Cracked or leaking Septic Tank

Line to septic tank is clogged

=A =4 =4 -4 -4 -4 -4

PUMP SYSTEMS

Incorrect float settings or pump selection

Wiring or electrical problems

Infiltration of ground water or surface water into pump chamber
No vent installed on disposal area

Line to D-Box needs repair

Pump chamber not vented

=A =4 =4 4 -4 -

EFFLUENT DISPOSAL AREA

Excessive backfill over systemi ( Mor e than 180 requires venting)
Crushed Distribution Pipe(s)

Distribution Pipes are not Level

Poor quality backfill over system 1 (No oxygen flow to system)

Poor quality sand or fill used below the system

Loam was not removed prior to construction

System size is too small for actual use i (Excessive use or bedrooms)

Surface drainage not pitched away from field

=A =4 =4 4 -4 -4 -4 -4
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