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Terms and Definitions

A42:
B43:

Geotextile Filter Module, measuring 24" x 48" x 7"

Geotextile Filter Module, measuring 36” x 48" X 7”.

Cuspated Core Geotextile Cover Fabric:

Weight ASTM D 5261 0z/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

Module Geotextile Cover Fabric:

Cuspated Core:

Design Flow:

Distribution Box:

EHGWT:

ELA:

GSF System:

GFM:
LTAR:

Eljen GSF Design Manual

Weight ASTM D 5261 0z/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

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.

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.

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.

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

Effective Leaching Area — equivalent soil infiltration area receiving the GSF
effluent.

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

Geotextile Filter Module.

Long Term Acceptance Rate is the average equilibrium absorption rate for septic
effluent, usually in gallons per day per square foot.
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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 siev e and less than 5%
passing #200 sieve. Listed below is a chart outlining the sieve requirements for
the specified sand.

4
$
# $
STE: Septic Tank Effluent that is discharged to the Geotextile Sand Filter.
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.

Wire Clamps: Clamps used to secure perforated pipe above the geotextile 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
Eljen’s 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 Eljien 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 one of the most reliable pretreatment technologies 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 state that improved effluent quality provides
increased soil absorption rates. GSF's proprietary two-stage Bio-Matt™ pre-filtration process improves
effluent quality while increasing reliability and ease of operation.

Third-party independent testing data based on NSF/ANSI Standard 40 Protocol has shown that the
Elijen GSF provides advanced treatment of septic tank effluent to better than secondary levels.

The Eljen GSF Geotextile Sand Filter
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GSF System Description

The Elien GSF Geotextile Sand Filter system is a cost-effective upgrade from other septic technologies.
Comprised of a proprietary two-stage Bio-Matt™ pre-treatment process, the geotextile modules apply a better-
than-secondary aerobic effluent to the soail, increasing the soil's ability to accept the effluent. The result is
superior treatment in a smaller soil absorption area.

How the GSF System Works
Primary Treatment Zone
Perforated pipe is centered above the GSF module to distribute septic effluent over and into
corrugations created by the cuspated core of the geotextile module.

Septic effluent is filtered through the Bio-Matt fabric. 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 bacterial growth on the modules geotextile
fabric interface, surpassing the surface area required for traditional absorption systems.

An anti-siltation geotextile fabric covers the top and sides of the GSF module and protects the
Specified Sand and soil from clogging, while maintaining effluent storage within the module.

Secondary Treatment Zone

Effluent drips into the Specified Sand layer and supports unsaturated flow into the native soil. This
Specified Sand/soil interface maintains soil structure, thereby maximizing the available absorption
interface in the native soil. The Specified Sand supports nitrification of the effluent, which reduces
oxygen demand in the soil, thus minimizing soil clogging from anaerobic bacteria.

The Specified Sand layer also 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 for long-
term performance.

Native soil provides final filtration and allows for groundwater recharge.

FIGURE 1: GSF SYSTEM OPERATION
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B43 GSF Residential Sizing Chart Bed Configuration
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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 Ill 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 “Total Modules per Bed” 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 x4) + 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 %2 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
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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 Il 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 “Total Modules per Bed” 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 R ows of Modules
Calculate the center to center spacing of five rows of modules allowing for %2 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
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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 — 11.

Effective Area is determined by adding (bottom area) + (two sidewalls) (divided by 12) then
multiplied by module length 4’
(48" + 38" = 74) (86/12=7.1) (7.1x4’) =28.6 sqft. of effective area per module.

[

O

19"

48"
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A42 GSF Residential Sizing Chart Trench Configuration
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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 — 13.

Effective Area is determined by adding (bottom area) + (two sidewalls) (divided by 12) then

multiplied by module length 4’
(36" + 38" =74) (74/12=6.1) (6.1x4")= 25.0 sqft. of effective area per module.

O

| 36" |
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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 op eration. 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 Ill 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

’ ‘\]L GENERAL USE ‘/V\ S 2 REMEDIAL USE ¥
~ < e 4
NN SN AN N
12-18" 4 /\\//( 12-18" 20 R
17 /O > v O >
ol 1 1 ol I
o s e ] 19.0 o 100
12.0 S SRS l 12.0" \ i R R s ey i
X : 24.0" 24" MINIMUM SEPARATION DISTANCE IN
48" SEPARATION | 48" to 60" SEPARATION SOILS WITH A RECORDED PERCOLATION
DISTANCE TO DISTANCE TO SEASONAL RATE OF MORE THAN TWO MINUTES PER INCH
RESTRICTIVE HIGH GROUND WATER . [ ]
LAYER TABLE BASED ON SOIL TYPE 36” MINIMUM SEPARATION DISTANCE IN
36.0"1———— SOILS WITH A RECORDED PERCOLATION
‘ ‘ RATE OF TWO MINUTES OR LESS PER INCH

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 8 of native soil separating trenches, and systems utilizing A42 modules will have 6 of native soil
separating trenches.

Figure 3: Example Simple Split Trench with D-Box
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Figure 4: Example Trench Cross Section B43 and A42 GSF Modules
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Figure 5: Example Trench Plan View B43 and A42 GSF Modules
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Trenches on Sloping Sites

On sloping sites, individual drop boxes ensure complete utilization of each trench. Capacity of each trench is
utilized prior to flow to the next and trench length can vary. This allows for placement of the trenches around
trees or rock outcrops. D-boxes are not allowed for distribution of effluent to trenches at different elevations
unless the system is dosed from a pump. Pumps can be used to dose a GSF from above or below. However,
given the increased cost and complexity of pumps, they are rarely used if gravity loading is possible.

Trench layouts on slopes follow the topography and work with the existing landscape. Trenches can be as little
as 3 inches lower to allow for flow from upper trenches to lower trenches throughout successive drop boxes. If

less elevation exists, loading from a central d-box is possible with outlet flow control preferred to ensure
sequential distribution of the effluent.

Figure 6: Example Trench Configuration for a Sloping Site / Avoiding Rock Outcrops and Tress

SLQPE

Figure 7: Example Sequential Loading Outlet Setup in Drop or D-Box

DISTRIBUTION PIPE
UP HILL TRENCH

S DIRECTION TO MIDDLE OR
p LOWER DOWN HILL TRENCHES
X

LEVELER SETTING DIRECTS
OVERFLOW TO NEXT LOWER TRENCH

FLOW FROM

SEPTIC TANK LOW SETTING LOADS FIRST UP HILL

TRENCH

LOWEST TRENCH IN THE SYSTEM MAY OR MAY NOT REUIRE
A DISTRIBUTION BOX DEPENDING ON COUNTY OR STATE REGULATIONS
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Bed Layout

GSF beds are most popular as they minimize the footprint of the Geotextile Sand Filter. Note that even in a bed
configuration, minimum 1-foot wide alleyways are required between each row of the GSF modules to ensure
aeration of the system as shown in Figure 8. Standard bed designs incorporate a minimum 12" of specified
sand below the modules and 6” of specified sand on the perimeter of the bed. Level bed systems that utilize
gravity distribution, or systems that pump up to a d-box and are gravity distributed to the modules that are over
40’ in length are installed with mid-point cross over pipes as shown in Figure 8 below. As with trenches, a flow
splitting or inlet control is required. Center or end designs are possible. If given a choice, longer systems are
preferred as they disperse the effluent across the landscape and avoid potential groundwater mounding, which
is a concern in very large square systems.

Bed systems in tighter soils utilize wider separation distances between GSF module rows. The calculation to

determine the module row spacing is found at the bottom of the B43 and A42 GSF Residential Sizing Charts on
pages 7 and 8 of this manual.

Figure 8: Example Level Bed Installation Plan View
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Figure 9: Example B43 Level Bed Installation Cross Section
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Figure 10: Example A42 Level Bed Installation Cross Section
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Raised bed systems on level or sloped sites are also possible with the GSF as shown in Figures 11 and
12 below. Top soil and lawn grass are removed and select fill material meeting Title 5 regulations is
placed to the proper elevation above the seasonal high water table or restrictive layer. 12" of specified
sand is then placed on top of the select fill material and the modules placed as per the design plan.
Additional select fill material is used to cover the system and ensure toes maintain a slope of 3:1. All
systems shall be covered with top soil and seeded or have sod installed to prevent erosion and stabilize
slopes.

Figure 11: Example Raised Bed on Sloped Site Installation Cross Section
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Figure 12: Example Raised Bed Installation Cross Section
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GSF Ventilation

The Department requires the use of differential venting on all absorption systems. The GSF has internal
aeration channels and filtration channels within the geotextile filter 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 pipes above the modules to the surface
provides adequate delivery of air into the GSF.

For dosed systems, an additional airline must be extended from the GSF d-box back to the pump tank
riser or septic tank. These will by-pass the pump check valve and ensure air transfer through the system.

In the gravity fed GSF, the vent is usually 4-inch non-perforated pipe that can be extended to a
convenient location behind shrubs as shown in Figure 13.

Figure 13: Example GSF with 4 Inch Vent Extended to Convenient Location Behind a Tree or Shrub

MOUNDED BACKFILL OVER UNITS FINISHED GRADE

CLEAN BACKFILL

GEOTEXTILE MODULES|—————— = H H

* COVER FABRIC NOT SHOWN OVER DISTRIBUTION PIPE AND MODULES

Inspection Port

The Department also requires an inspection port on all absorption systems. The inspection port is
installed in both Bed and Trench Designs and is generally placed at the far end of the system.

Figure 14: Example GSF Inspection Port Detail

PIPE COVER
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Pressure Distribution Options

Two options can be used for pumping effluent onto the GSF system to enhance dispersion of effluent
down the GSF module rows. The first option pumps effluent to a d-box with gravity dispersion into a 4-
inch pipe above the module row. The second option applies effluent through small orifices in the
pressurized pipe above the GSF modules. In either option, the maximum dose per module should be
designed at 4 gallons for each B43 module and 3 gallons for each A42 module per dosing cycle.

Pressure Distribution Design

Systems with design flow of 2000 GPD or greater shall require pressure distribution in accordance with
310 CMR 15.231.

A low pressure pipe (LLP) is inserted directly into the 4” perforated distribution pipe on top of the modules
as shown in Figure 15. Upward facing orifices in the LPP spray effluent inside the perforated pipe where
it is dispersed onto the GSF modules. A few downward facing orifices help drain the pipe between doses
and are always required if freezing conditions are anticipated.

At least one orifice per module or every 4 feet is the maximum spacing. More than one orifice per module
will promote even distribution. The closer spacing (Two feet on Center) may require slightly larger pipe to
equalize the flow down each pressure lateral.

Call Eljen’s Technical Resource Department at 1-800-444-1359 if you have any questions on designs of
pressure laterals.

Figure 15: Example Pressure Distribution — Upward Facing Orifice System

N~ ~
B43 or A42
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Contoured Pressure Design

Pictured below in Figure 16 is a plan view of a pressure lateral on a contour. Note that each filter module
can change orientation. The pressure lateral may be centered or off center on top of the Geotexitle Filter
Module for effluent distribution thought the module row. With two orifices per module recommended,
channels within the filter modules insure equal flow across each module below each orifice.

Figure 16: Example Contoured Pressure Design Layout

PRIOR TO FABRIC COVER
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Trench and In-Ground Bed Installation Instructions

10.

11.

12.

13.

14.
15.
16.

17.

Carefully lay out the system components and boundaries defining the location and elevation for
all trenches or bed, distribution or drop boxes based on the outlet elevation of the septic tank
and pipe grades required to maintain flow to each component.

Prepare the site according to Massachusetts Title 5 and local regulations. Do not install a system
on frozen or saturated ground. When installing GSF in clay soils take precautions not to
compact the area with heavy machinery.

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

Excavate the trench or bed. Scarify receiving layer to eliminate smearing, working from one end
to the other excavating and placing fill as you move down the trench. If done in two steps only
work from the upslope side of the trench.

Minimize walking in the trench or bed (if in clay soil) prior to placement of the specified sand. A
rough plowed-like surface with backhoe teeth showing is best to maximize the interface between
the native soil and specified sand.

Place specified sand in two 6” lifts, compact each lift at a time scarifying after compaction. The
compacted height below the GSF modules must be 12”. You must use the specified sand as
listed on page 4 of this manual to ensure proper sy  stem operation. Ask your sand supplier
for a sieve analysis report to verify that sand you are going to install meets this specification.
Compact and rake the specified sand to grade. A hand taper is sufficient to stabilize the sand
below the filter modules.

Place Geotextile Filter Modules with painted STRIPE facing UP, end-to-end on sand in trench or
bed. Note: The modules do not have to be end-to-end and may angle to follow a curvilinear
path. The distribution pipe can also vary from the center to accommodate changes in direction
of the modules.

Provide D-box(s) installed in accordance with 310 CMR 15.232. Velocity reduction tees or baffle
may be installed if needed on sloping sites.

Use SDR 35 or equivalent non-perforated pipe from distribution box to GFM. Center 4 inch SDR
35 or equivalent perforated distribution pipe lengthwise over GFM with orifices at 5:00 and 7:00.
Connect mid points (see Figure 8) on level bed systems on rows over 40’ long.

Secure pipe to GFM using one Eljen wire clamp per GFM. Push clamp ends straight down
through core, through the fabric and into the underlying specified sand.

Install a vent at the distal end of the system using standard Tee fittings and non-perforated pipe.
The top of the vent can be constructed using two 90 elbows or a mushroom cap cover.

Spread Eljen cover fabric lengthwise over pipe and drape over sides of GFM. Secure in place
with hand-shoveled specified sand using caution to avoid blocking holes in perforated pipe. See
Figure 1 for cross section of modules with pipe and fabric cover.

Install an inspection port along the side or at the end of a module row at the distal end of the
system a shown in Figure 14,

Place specified sand 6 inches (minimum) at the sides of the modules.
Place excess specified sand over the fabric cover and rake out.

Complete back-fill with loam to 12 inch (minimum) over the distribution pipe. Fill should conform
to Title 5 requirements. Title 5 requirements for backfill are in 310 CMR 15.240 (9). Where
natural backfill cannot be used, Title 5 fill is required. Fill should be clean, porous and devoid of
large rocks.

Divert surface runoff. Finish grade to prevent surface ponding. Seed loam, and protect from
erosion.
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Raised or Fill System Installation Instructions

Note: Refer to Figures 11 and 12 for design illustrations.

1.

10.

11.

12.

13.

14.
15.
16.

17.

Carefully lay out the system components and boundaries. Define the location and elevation of the
raised bed or fill system and distribution box based on the septic tank outlet elevation and pipe
grades required to maintain flow to each component.

Prepare the site according to Massachusetts Title 5 and local regulations. Do not install a system on
frozen or saturated ground. When installing GSF in clay soils take precautions not to compact the
area with heavy machinery.

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 receiving layer to eliminate smearing, working from one end to the other
excavating and placing fill as you move down the bed. If done in two steps only work from the
upslope side of the bed.

Minimize walking in the bed (if in clay soil) prior to placement of the specified sand. A rough plowed-
like surface with backhoe teeth showing is best to maximize the interface between the native soil and
specified sand.

Place fill material meeting Massachusetts Title 5 requirements onto the soil interface as you move
down the excavated area. If this is done in two steps, compacting in 6” lifts to the required height and
scarifying the surface of the fill material after each compaction. Compact specified sand on top of the
compacted fill material in two 6” lifts with a light tracked machine or a compacting machine, to a total
height of 12". Scarify the surface of the specified sand prior to module placement. You must use
the specified sand as listed on page 4 of this manu  al to ensure proper system operation.

Place Geotextile Filter Modules with painted STRIPE facing UP, end-to-end on sand in trench or bed.
Note: The modules do not have to be end-to-end and may angle to follow a curvilinear path. The
distribution pipe can also vary from the center to accommodate changes in direction of the modules.

Provide D-box(s) installed in accordance with 310 CMR 15.232. Velocity reduction tees or baffle may
be installed if needed on sloping sites.

Use SDR 35 or equivalent non-perforated pipe from distribution box to GFM. Center 4 inch SDR 35
or equivalent perforated distribution pipe lengthwise over GFM with orifices at 5:00 and 7:00.
Connect mid points (see Figure 8) on level bed systems on rows over 40’ long.

Secure pipe to GFM using one Eljen wire clamp per GFM. Push clamp ends straight down through
core, through the fabric and into the underlying specified sand.

Install a vent at the distal end of the system using standard Tee fittings and non-perforated pipe. The
top of the vent can be constructed using two 90 elbows or a mushroom cap cover.

Spread Eljen cover fabric lengthwise over pipe and drape over sides of GFM. Secure in place with
hand-shoveled specified sand using caution to avoid blocking holes in perforated pipe. See Figure 1
for cross section of modules with pipe and fabric cover.

Install an inspection port along the side or at the end of a module row at the distal end of the system a
shown in Figure 14.

Place specified sand 6 inches (minimum) at the sides of the modules.
Place excess specified sand over the fabric cover and rake out.

Complete back-fill with loam to 12 inch (minimum) over the distribution pipe. Fill should conform to
Title 5 requirements. Title 5 requirements for backfill are in 310 CMR 15.240 (9). Where natural
backfill cannot be used, Title 5 fill is required. Fill should be clean, porous and devoid of large rocks.

Divert surface runoff. Finish grade to prevent surface ponding. Seed loam, and protect from erosion.
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Serial Distribution on Slopes System Installation Instructions

1.

10.

11.

12.

13.

14.
15.
16.

17.

Carefully lay out the system components and boundaries. Define the location and elevation of the
raised bed or fill system and distribution box based on the septic tank outlet elevation and pipe
grades required to maintain flow to each component.

Prepare the site according to Massachusetts Title 5 and local regulations. Do not install a system on
frozen or saturated ground. When installing GSF in clay soils take precautions not to compact the
area with heavy machinery.

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 receiving layer to eliminate smearing, working from one end to the other
excavating and placing fill as you move down the bed. If done in two steps only work from the
upslope side of the bed.

Minimize walking in the bed (if in clay soil) prior to placement of the specified sand. A rough plowed-
like surface with backhoe teeth showing is best to maximize the interface between the native soil and
specified sand.

Place fill material meeting Massachusetts Title 5 requirements onto the soil interface as you move
down the excavated area. If this is done in two steps, compacting in 6” lifts to the required height and
scarifying the surface of the fill material after each compaction. Compact specified sand on top of the
compacted fill material in two 6” lifts with a light tracked machine or a compacting machine, to a total
height of 12". Scarify the surface of the specified sand prior to module placement. You must use
the specified sand as listed on page 4 of this manu  al to ensure proper system operation.

Place Geotextile Filter Modules with painted STRIPE facing UP, end-to-end on sand in trench or bed.
Note: The modules do not have to be end-to-end and may angle to follow a curvilinear path. The
distribution pipe can also vary from the center to accommodate changes in direction of the modules.

Drop Boxes are placed at the beginning of each row along the slope. Install Dial a Flow fittings so that
the septic tank effluent is directed into the first upper trench in the system. A second non perforated
pipe is plumbed to the next lower trench by adjusting a Dial Flow fitting to deliver over flow effluent to
the next lower trench and so on.

Use SDR 35 or equivalent non-perforated pipe from distribution box to GFM. Center 4 inch SDR 35
or equivalent perforated distribution pipe lengthwise over GFM with orifices at 5:00 and 7:00.
Connect mid points (see Figure 8) on level bed systems on rows over 40’ long.

Secure pipe to GFM using one Eljen wire clamp per GFM. Push clamp ends straight down through
core, through the fabric and into the underlying specified sand.

Install a vent at the distal end of the system using standard Tee fittings and non-perforated pipe. The
top of the vent can be constructed using two 90 elbows or a mushroom cap cover.

Spread Eljen cover fabric lengthwise over pipe and drape over sides of GFM. Secure in place with
hand-shoveled specified sand using caution to avoid blocking holes in perforated pipe. See Figure 1
for cross section of modules with pipe and fabric cover.

Install an inspection port along the side or at the end of a module row at the distal end of the system a
shown in Figure 14.

Place specified sand 6 inches (minimum) at the sides of the modules.
Place excess specified sand over the fabric cover and rake out.

Complete back-fill with loam to 12 inch (minimum) over the distribution pipe. Fill should conform to
Title 5 requirements. Title 5 requirements for backfill are in 310 CMR 15.240 (9). Where natural
backfill cannot be used, Title 5 fill is required. Fill should be clean, porous and devoid of large rocks.

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

1. Prepare site as described for a trench or bed system.

2. Provide a well-anchored D-box with a velocity reduction tee or baffle. Set outlet orifice (Speed
Levelers ) at the same elevation to equalize flow to each line or use drop boxes at the head of
each line.

Assemble system as described for gravity designs.

4. Set floats in the pump basin to deliver a dose of 4 gallons per B43 module or 3 gallons per dosed
A42 module. For example, a 16-module B43 system should receive about 64 gallons per dose.
Smaller doses are better as it provides time for the modules to filter the effluent and maintain
unsaturated flow through the sand filter below.

Where pressure distribution is desired over the modules, follow Title 5 guidelines for design using orifices
on 2-foot centers. See 310 CMR 15.231 for DEP requirements.

Overview of Department Required Forms

The Department requires the filing of specific forms for all systems utilizing Innovative/Alternative
technologies.

Appendix A- To be completed by the contractor installing the system with one copy each filed with:
Eljen Corporation
Local approving authority
Installers records

Appendix B- To be completed by contractor or company conducting the yearly inspection of the system. It
is the homeowner’s responsibility to submit once the inspection is completed, but the inspecting party
may also want to submit to ensure compliance with the Department’s regulations. One copy each is filed
with:

Local approving authority

DEP

Homeowner

Inspectors records

DEP Approved Inspection and O & M Form for Title 5 I/A- To be completed by contractor or inspection
firm conducting inspection. This form accompanies Appendix B with copies of this form following the
same distribution chain.

Installation of Alternative System Form-BRP WP64C- To be completed by the designing engineer when
seeking both a 40% reduction in leachfield size and an offset to the minimum groundwater separation
distance. This form requires a filing fee with the DEP.
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Appendix A - System Installation Form

In accordance with the technology approval, for edtnew installation, installers of Eljen
systems must complete and fax or mail a copy of thform to the local approving authority

and to:

Eljen Corporation
125 McKee Street
East Hartford, CT 06108

Installer's Name:

Company Name:

Street Address:

City:

State:

Zip:

Property Owner:

Site Street Address:

City:

State:

Zip:

System Type: (Residential, Commercial, School,
etc.)

Design Flow:

Installation Date: System Startup Date:

Permit Number:

Comments:
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Purpose

Submit copies to
the local authority
and the DEP

DEP address

This technology checkilist is to be completed by an operator trained by Eljen to
inspect GSF systems. The Department’s technology approval requires Eljen systems
to be inspected annually.

This checklist and the “DEP Approved Inspection and O&M Form for Title 5 I/A
Treatment and Disposal Systems” must be submitted to the local approving authority
and the Department. Copies of the inspection forms shall be submitted by
September 30" for General use systems.

Any required sampling and test results should accompany this completed checkilist.

Mail a copy of this check list to:

Department of Environmental Protection
Title 5 I/A Program

One Winter Street, 5" Floor

Boston, Massachusetts 02108

1. Facility Owner:

2. Facility Address:

3. Installation Date: Previous Inspection Date:

4.  Date of Inspection:

5. Residential Number of Bedrooms: /Commercial Design Flow GPD

6. Observation Port Locations:

7.  Other (Explain):

Inspection data (Complete all fields)

8. Is daily flow within the system design flow? [ ] Yes [ ] No Ifno, explain:
9. Does the owner verify the system use as described above? []Yes [] No
If no, explain:
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10. Septic tank last inspection date: Inspected by:

11. Septic tank last pumped date: Is pumping recommended? [ ] Yes [ No

12. Condition of the soil absorption system: (wet/dry/firm/soft/vegetative/other)

13.  Is there evidence of storm water flows or erosion over the septic system?: [ ] Yes [ _|No

If yes, explain:

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

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

16.  Are solids visible through the observation port?: [ ]Yes [ ]No If yes, describe the
condition and depth of solids:

17.  Is there evidence of surcharging or effluent ponding in the D-Box?: [ | Yes [ ]No

If yes, describe and measure:

18. Are the system ventsin place?: [ ]Yes [ |No If no, describe:

19. Describe any other pertinent issues:

System Pump Inspection data (If applicable)

20. Pump Chamber?: [ ]Yes [ ] No Condition:

21.  Pumps Inspected: ?: [ ] Yes [ |No Number of Pumps:

22. Condition of Pumps:

23. System Alarms: [ ]Yes No [] N/A []

24. Condition of Alarms:

25. Date of Last Alarm Test:

Inspected by:

Date:

Time:

Signature of Inspector:

! " " #1 !
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