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Glossary of Terms

A42 Module
B43 Module

Bio-Matt™ fabric

Cover Fabric

Cuspated Core

Design Flow

Distribution Box

EHGWT

Flow Dial/Equalizer

GSF

GSF Module

LTAR

Serial or Sequential
Distribution

SHWT

Dimensions — 48" x 24" x 7" (L x W x H)
Dimensions — 48” x 36" x 7" (L X W x H)

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

The geotextile cover fabric (provided by Eljen) 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, and is in accordance
to Arizona State Regulation R18-9-A314(4).

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 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 within the distribution box to
compensate for possible unlevel installation and promote favorable flow to the
distribution pipes.

The Eljen Geotextile Sand Filter modules and the Specified 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.

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 Modified Trench /
Line and overflows effluent when required to down-slope Modified Trenches /
Lines.

Seasonal High Ground Water Table.
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Glossary of Terms

To ensure proper system operation, the system MUST be installed ASTM C33
SAND. Sand must be used in accordance with R18-9-E308(D)(2) with not more
than 10% passing the #100 Sieve and not more than 5% passing the # 200 sieve.
Ask your material supplier for a sieve analysis to verify that your material meets
the required specifications.

Specified Sand

TABLE 1: SPECIFIED SAND SIEVE REQUIREMENTS

ASTM C33
SAND SPECIFICATION
. Specification
Sieve Size glegre"r?qg?zrg Percent Passing
P 9 (Wet Sieve)
3/8 inch 9.5 mm 100 — 100
No. 4 4.75 mm 95 — 100
No. 8 2.36 mm 80 — 100
No. 16 1.18 mm 50 — 85
No. 30 600 pm 25 -60
No. 50 300 pm 5-130
No. 100 150 pm 0-10
No. 200 75 pm 0-5
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.

Wire Clamp Wire Clamps are used to secure perforated pipe above the GSF modules.
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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 Treatmen t 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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Testing and Performance

GSF Modules were subjected to independent third-party testing in accordance with NSF/ANSI Standard 40

Protocol. Three different methods of distribution were tested:

Pressure Distribution
Lift Pump/Gravity Demand Dosed Distribution
Gravity Distribution

The data and detailed reports for each system tested were reviewed by NSF in accordance with NSF/ANSI
Standard 40 Protocol and the Pennsylvania Department of Environmental Protection Technical Verification
Program. This independent review validates the performance data listed below for Demand Dosed, Pressure

Dosed, and Gravity systems.

TABLE 2: TESTING RESULTS

Testing Arrangement & Common Factors:

Common Factors for all tested systems listed in Tab le 1:

A42 modules: (L x W x H) 48” x 36" x 7" plus Specified Sand.
Five modules per bedroom at 150 gal/day, 18 modules total
for three bedrooms per house equals 450 gal/day. A standard
distribution pipe with orifices at the 5 & 7 o’clock position, 12
inch Specified Sand base extending 6 inches at either edge of
the modules.

Lift Pump/Gravity Demand Dosed System :

1000 gal septic tank — 500 gallon pump chamber to
distribution box. Dial-a-flow fittings set level to deliver effluent
into each of the three rows of laterals via a 4-inch perforated
distribution pipe with orifices at the 5 & 7 o’clock position. A
non-perforated pipe connects the distal end to the end of other
rows.

Time Pressure Dosed System

1000 gal septic tank — 500 gal pump chamber — 1.25" low-
pressure pipe (LPP) or other diameter as required. LPP
placed inside a 4-inch perforated distribution pipe with orifices
at 12:00 o' clock, at least one drain hole per line at 6:00
o'clock. The 4-inch perforated pipe orifices are placed at the 5
& 7 o’clock positions with the end of pipe capped.

Gravity System Trench Design:

1000 gal septic tank—gravity to distribution box. Dial-a-flow
fittings set level to deliver influent into three individual
trenches. Perforated distribution pipe with orifices at the 5 &
7 o'clock positions with the end of pipe capped.

GSF Modules Treatment Performance
NSF Standard 40 Protocol

Wastewater Influent Median Characteristics:
CBOD 180 mg/L & TSS 180 mg/L

Demand Dosed

CBOD (mg/L) TSS (mg/L)
Mean 2.0 2.7
Median 1.0 25
Min Value 1.0 25
Max Value 7.2 7.0

GSF Modules Treatment Performance
NSF Standard 40 Protocol

Wastewater Influent Median Characteristics:
CBOD 180 mg/L & TSS 190 mg/L

Timed Pressure Dosed

CBOD (mg/L) TSS (mg/L)
Mean 2.6 2.7
Median 2.2 25
Min Value 1.0 2.5
Max Value 14.0 9.0

GSF Modules Treatment Performance
NSF Standard 40 Protocol
Wastewater Influent Median Characteristics:
CBOD 180 mg/L & TSS 180 mg/L
Gravity

CBOD (mg/L) TSS (mg/L)
Mean 8.0 7.4
Median 7.6 5.0
Min Value 1.0 2.5
Max Value 18 55

TSS 2.5mg/L = sample was below detection limits
CBOD 1.0mg/L = sample was below detection limits
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GSF Trench Cross Section

FIGURE 2: TRENCH CROSS SECTION

VEGETATIVE COVER

TOPSOIL

CLEAN BACKFILL

@

12" MINIMUM

ASTM C33 SAND
12"

L

a—T 12" fe————— 3" —————————= 12"
60" ‘J‘

6 - 12 inches of Specified Sand is required at the edges of the GSF module
6 inches of Specified Sand is required at the beginning and end of each GSF Trench.
12 inches of Specified Sand is required directly below the GSF module.
Minimum 12 inches of clean fill above modules.
Venting required with more than 18 inches of cover as measured from top of module.

FIGURE 3: BED CROSS SECTION

f VEGETATIVE COVER

TOPSOIL

CLEAN BACKFILL

12" MINIMUM

1o

12" 36" 24" =
PER DESIGN

6 - 12 inches of Specified Sand is required at the edges of the GSF module
12- 24 inches of Specified Sand required between GSF modules
6 inches of Specified Sand is required at the beginning and end of each GSF Trench.
12 inches of Specified Sand is required directly below the GSF module.
Minimum 12 inches of clean fill above modules.
Venting required with more than 18 inches of cover as measured from top of module.
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1.0 General Design and Installation

1.1 REQUIREMENTS: GSF subsurface treatment must meet Arizona Administrative Code, Title 18, Chapter 9,
except as outlined in this manual.

The sizing information in Section 1.17 of this manual applies to residential systems only. Please contact Eljen’s
Technical Resource Department at 1-800-444-1359 for design information on commercial systems.

1.2 SPECIFIED SAND SPECIFICATION FOR GSF SYSTEMS: The first 12 inches of Specified 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 SIE VE AND LESS THAN 5% PASSING A #200
SIEVE. Please place a prominent note to this effect on each design drawing. See Table 1 for more information
on the ASTM C33 sand and sieve specifications or refer to R18-9-E308(D)(2).

1.3 CONNECTIONS AND FITTINGS: Connections of lines to tanks and distribution boxes must be made using
watertight seals. Use of any grouting material is not permitted. Refer to R18-9-A312(F)(2)(B) for more details.

1.4 PLACING GSF MODULES: Each row of modules is laid level, end to end on the above Specified Sand. No
mechanical connection is required between modules.

1.5 DISTRIBUTION PIPE: SDR-35 or equivalent is required. Place perforated distribution pipe on top of GSF
modules with holes a 5 and 7 o’clock. Secure pipe to GSF modules with provided wire clamps, one clamp per
Eljen module. All distribution piping must meet a minimum 2,500 pound crush test specification for polyvinyl
chloride (PVC) drain, waste and vent pipe. For more information, refer to R18-9-A312(F)(2)(c).

1.6 DISTRIBUTION BOX: Set the gravity system D-box outlet invert a minimum of  inch drop in elevation per
linear foot to the top first module in the row. Set a 2-inch minimum drop for dosed systems from the D-box to the
modules. Ensure that the distribution box and pipes feeding the system are placed on settled soil. Flow Dials
may be used in either Gravity or Dosed installations.

1.7 COVER FABRIC: Geotextile cover fabric is provided by Eljen Corporation for all GSF systems. It is placed
over the top of the distribution pipe and 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. “Tenting” will
cause undue stress on fabric and pipe.

1.8 BACKFILL & FINISH GRADING: Complete backfill with a minimum of 12 inches of clean porous fill
measured from the top of modules. Use well graded sandy fill that is clean, porous and devoid of large rocks. Do
not use wheeled equipment over the system. A light track machine may be used with caution, avoiding crushing
or shifting of pipe assembly. Divert surface runoff from the system absorption area. Finish grade to prevent
surface ponding. Seed and loam system area to protect from erosion.

1.9 SEASONAL HIGH WATER TABLE: Use section R18-9-A312(E)(2) when a seasonal high water table is
identified at the site. This may include conducting a hydraulic analysis showing that soil is sufficiently permeable
to conduct wastewater downward and laterally without surfacing for the site conditions.

1.10 MINIMUM SEPERATION DISTANCE BETWEEN TRENCHES: There is a minimum 5-foot separation
between trenches, measured from sidewall to sidewall as per R18-9-E302(C)(2)(c).

1.11 MINIMUM SEPERATION DISTANCE BETWEEN BED ROWS: There is a minimum 12-inch and
maximum 24-inch separation between rows in a bed.
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1.0 General Design and Installation

1.12 INSTALLING ABOVE NATURAL SOIL GRADE: If the portions of the installation that is to be installed
above natural soil grade, then the Notice of Intent to Discharge and other required submittal components shall
include the requirements listed in R18-9-E304. The bottom 6 inches of the Eljen GSF Geotextile Sand Filter shall
not extend above the natural grade of the property at any point in the system.

FIGURE 4: INSTALLING ABOVE NATURAL SOIL GRADE

GRADE , LOAM AND SEED

MIN 12" OF CLEAN FILL

H ou H PER CODE : !

ORIGINAL GRADE L 6" ABOVE GRADE
e _SPECIFEDSAND . : 6" BELOW GRADE
NATIVE SOIL ~ '

1.13 INSTALLING ON SLOPING TERRAIN: For trench systems, edge-to-edge spacing will be a minimum of 5 feet.
For bed systems, edge-to-edge spacing will be 2 feet.

Provide a D-box at the beginning of the first row of modules for effluent distribution and velocity reduction and as a
system inspection port. Lower rows will also require D-boxes with Flow Dials to insure effluent is distributed per
design requirements. Serial or equal distribution is permitted.

Equal Distribution: Set Flow Dials to insure effluent is distributed equally to all rows in the system.

Serial Distribution: Set Flow Dials to insure effluent is loaded to the upslope trench first before continuing to lower
trenches within the system.

1.14 NUMBER OF GSF MODULES REQUIRED: Calculations on how to determine the number of GSF modules
is found in Section 1.17. Residential systems use a minimum of 6 — A42 or 5 — B43 Modules per bedroom.

1.15 SEPTIC TANK: Septic tanks should be fitted with an effluent filter and sized according to state regulations.
Refer to R18-9-A314 for further guidelines.

1.16 ADDITIONAL FACTORS EFFECTING RESIDENTIAL SYSTE M SIZE: Homes with expected higher than
normal water usage may consider increasing the septic tank volume as well as incorporating a multiple
compartment septic tank. Consideration for disposal area may be up-sized for expected higher than normal water
use.

For example:
Luxury homes, homes with a Jacuzzi style tubs, and other high use fixtures.
Homes with known higher than normal occupancy.
Homes with water conditioner backwash (Diversion from septic tank required).
Homes on high-pressure city water. recommend that the homeowner install a water
pressure regulator to reduce pressure to 45-50 psi.
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1.0 General Design and Installation

1.17 GARBAGE DISPOSALS: Garbage disposals are not recommended to be used with the GSF system.
Design drawings shall include a note “Garbage disposals should not be used with this syst em”. However, if
such units are proposed to be used, other measures must be taken to prevent solids from leaving the tank and

entering the system such as:

Increasing the septic tank capacity by a minimum of 30%, or
Installation of a second septic tank installed in series, or
Installation of an appropriate sized septic tank outlet effluent filter.

1.18 SIZING GSF SYSTEMS

When determining the correct sizing for your GSF system, it is important to follow your local codes and
regulations for proper surface and subsurface classification as specified under R18-9-A310. The adjusted SAR is
from the code R18-9-A312(D)(3). Design flow is developed from R18-9-A314(4).

EQUATIONS AND FORMULAS

The following equation is used to determine the proper Soil Absorption Rate (SAR):

11.39
SAR, = K?— -1 87) SAR'S + 1] SAR
*/TSS + BOD;

SAR — Soil Absorption Rate

SAR, — Adjusted Soil Absorption Rate

TSS — Total Suspended Solids = 5 mg/l

BODs — 5-Day Biochemical Oxygen Demand = 5 mg/l

Simpilified Equation:
11.39

SAR =[(
* L\Y5+5

After obtaining the SAR,, you can then find the absorption area size. To do this, you will need the Daily Design
Flow for the project. Next you:

= 1.87) SARYS 4 1] SAR = [(3.41677)SAR'® + 1]SAR

Daily Design Flow
SAR,

Absorption Area =

TABLE 3: EFFECTIVE AREA CREDIT

Moduie Ad2 B43
Sand on Sides 12" 19"
Trench Width . .

with Sand
Total Length 4 4
Total Basal 5 :
Effective Area 16 ft 201t

Absorption Area
Total Basal Ef fective Area

Units Needed =

Round up to next whole module. Next, check ensure that the number of modules meets Eljen’s minimum
requirements of 5 B43's per bedroom or 6 A42’s per bedroom.
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2.0 Trench Installation Guidelines

The sizing chart below was developed using the equations in Section 1.18, and is simplified for use.

TABLE 4: GSF TRENCH SIZING CHART

Adjusted Number of B43 Modules in a Trench Number of A42 Modules in a Trench
Perc Rate|] SAR
Min/inch | Trench | 300 GPD | 450 GPD | 600 GPD | 750 GPD | 300 GPD | 450 GPD | 600 GPD | 750 GPD
GPD/FT?
1-3 6.24 10 15 20 25 12 18 24 30
3 5.29 10 15 20 25 12 18 24 30
4 4.42 10 15 20 25 12 18 24 30
5 3.63 10 15 20 25 12 18 24 30
7 2.60 10 15 20 25 12 18 24 30
10 1.91 10 15 20 25 12 18 24 30
15 1.28 12 18 24 29 15 22 29 37
20 1.03 15 22 29 36 18 27 36 45
25 0.885 17 26 34 42 21 32 42 53
30 0.75 20 30 40 50 25 38 50 63
35 0.65 23 35 46 58 29 43 58 72
40 0.59 25 38 51 63 32 48 63 79
45 0.53 28 42 56 70 35 53 70 88
50 0.51 30 44 59 74 37 56 74 93
55 0.48 31 47 63 78 39 59 78 98
55 - 60 0.43 35 53 70 88 44 66 88 110
60 - 120 0.31 48 72 97 121 60 91 121 151
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GSF Trench Sizing Examples

Example #1 B43 Trench (Number of modules is determined from Table 3).

For this example, we will use B43 Modules in a trench configuration.

House size — 4 bedrooms
Design Flow — 600 gpd
Percolation Rate — 7 min/in

Now, refer to Table 4, and determine the number of modules necessary — 20 B43 Modules
Now determine how many trenches that will be used — 2 trenches

Divide the modules by the number of trenches, round up to next whole module:
20 modules + 2 trenches = 10 modules

Now determine the trench dimensions.

Trench Length = Number of Modules x Modules Length + 1ft (this is for the additional 6 inches of specified sand
at each end of the module row.)

10 Modules x 4 ft +1 ft = 41 ft long

Total Basal Contact Area = Trench Length x Trench Width x Number of Trenches = 41 ft x 5 ft x 2 = 410 ft*

Trench Dimensions:

Length = 41 ft
Width = 5 ft
Number of Trenches = 2
Number of Modules = 20 B43
Area = 410 ft?

GSF Trench Sizing Example Drawings

FIGURE 5A: PLAN VIEW — 600 GPD — B43 TRENCH SYSTEM — LEVEL SITE

DISTRIBUTION BOX —\
| [ ] T | 1 | | L[
S AN N — | NN N I M—

~/.\\ \/ SPECIFIED SAND/ — \
VAN NAOATA AN
SRR |
i SRR R R ///\\\ \// /\\//
1 s e s e s B oy |
5 3|{e ——
pu—L L L B E N —
Lol it st e s SPECIFIEDSAND . e FT e s T e ] 12"
40
41

Design Flow = 600 gallons per day.
(10 B43 Modules per Trench)
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GSF Trench Sizing Example Drawings

FIGURE 5B: CROSS SECTION VIEW - 600 GPD — B43 TRENCH SYSTEM - LEVEL SITE

12-18"OF R 30" —=— -5 4
CLEAN FILL { & [ ® J® %
m ‘H Ry, NATIVESOIL | |
12 t . SPECIFIED SAND @’\Q//\\\v\\/ Ui | SPECIFIED SAND
N - | - -l - — -
12" 36" 5 36" 12"

Design Flow = 600 gallons per day.
(10 B43 Modules per Trench)

FIGURE 5C: CROSS SECTION VIEW — 600 GPD — B43 TRENCH SYSTEM — SLOPING SITE

. MIN. 12" OF \
Cll_ZEAﬁFﬁ_E CLEAN FILL
SR @ . MIN. 12" OF ;
B I W% NATIVE SOIL CLEAN FILL o
o . TRR%S O\ 4
120 | SPECIFIED SAND - - SSR%s VA C :
. RS STS 8 I
NI - "
S 1
NN SPECIFIED SAND . : J
| . |
o] .
5 36" 12"

Design Flow = 600 gallons per day.
(10 B43 Modules per Trench)
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GSF Trench Sizing Examples

Example #2 A42 Trench (Number of modules is determined from Table 3).

This is the same example as above, except it uses A42 Modules in trench configuration.
House size — 4 bedrooms

Design Flow — 600 gpd

Percolation Rate — 7 min/in

Now, refer to Table 4, and determine the number of modules necessary — 24 A42 Modules
Now determine how many trenches that will be used — 2 trenches

Divide the modules by the number of trenches, round up to next whole module:

24 modules + 2 trenches = 12 modules

Now determine the trench dimensions.

Trench Length = Number of Modules x Modules Length + 1ft (this is for the additional 6 inches of specified sand
at each end of the module row.)

12 Modules x 4 ft +1 ft = 49 ft long

Total Basal Contact Area = Trench Length x Trench Width x Number of Trenches = 49 ft x 4 ft x 2 = 392 ft*

Trench Dimensions:

Length = 49 ft
Width = 4 ft
Number of Trenches = 2
Number of Modules = 24 A42
Area = 392 ft?

Example #3 B43 Trench (Number of modules is determined from Table 3).

For this example, we will use B43 Modules in a trench configuration.

House size — 3 bedrooms
Design Flow — 450 gpd
Percolation Rate — 45 min/in

Now, refer to Table 4, and determine the number of modules necessary — 42 B43 Modules
Now determine how many trenches that will be used — 2 trenches

Divide the modules by the number of trenches, round up to next whole module:

42 modules + 2 trenches = 21 modules per trench

Now determine the trench dimensions.

Trench Length = Number of Modules x Modules Length + 1ft (this is for the additional 6 inches of specified sand
at each end of the module row.)

21 Modules x 4 ft +1 ft = 85 ft long

Total Basal Contact Area = Trench Length x Trench Width x Number of Trenches = 85 ft x 5 ft x 2 = 850 ft?

Trench Dimensions:

Length = 85 ft
Width = 5 ft
Number of Trenches = 2
Number of Modules = 42 B43
Area = 850 ft*
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GSF Trench Sizing Examples

Example #4 A42 Trench (Number of modules is determined from Table 3).

This is the same example as above, except it uses A42 Modules in trench configuration.
House size — 3 bedrooms

Design Flow — 450 gpd

Percolation Rate — 45 min/in

Now, refer to Table 4, and determine the number of modules necessary — 53 A42 Modules
Now determine how many trenches that will be used — 3 trenches

Divide the modules by the number of trenches, round up to next whole module:

53 modules + 3 trenches = 17.6, round to 18 modules per trench

Now determine the trench dimensions.

Trench Length = Number of Modules x Modules Length + 1ft (this is for the additional 6 inches of specified sand
at each end of the module row.)

18 Modules x 4 ft +1 ft = 73 ft long

Total Basal Contact Area = Trench Length x Trench Width x Number of Trenches = 73 ft x 4 ft x 3 = 876 ft*

Trench Dimensions:

Length = 73 ft
Width = 4 ft
Number of Trenches = 3
Number of Modules = 54 A42
Area = 876 ft*
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GSF Trench Sizing Example Drawings

FIGURE 6A: PLAN VIEW — A42 TRENCH SYSTEM — SLOPING SITE

i
gia
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Design Flow = 450 gallons per day.
(18 A42 Modules per Trench)
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GSF Trench Sizing Example Drawings

FIGURE 6B: CROSS SECTION VIEW — 450 GPD — A42 TRENCH SYSTEM - LEVEL SITE
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Design Flow = 450 gallons per day.
(18 A42 Modules per Trench)

FIGURE 6C: CROSS SECTION VIEW — 450 GPD — A42 TRENCH SYSTEM — SLOPING SITE

12"- 18" OF
CLEAN FILL

o)

N
. NATIVE SOIL ] Il —
P C T oy, NATIVESOL L
NS NN : B R Y
N ) . e NANS ,/\\s\,/\\'\\/\, s
/\ . . .

24" 12" 60" 24" 12" 60" 24" 12"

Design Flow = 450 gallons per day.
(18 A42 Modules per Trench)

Note: Maximum Trench length in Arizona is 100 ft.
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2.1 Trench Installation Guidelines

State General Permit Requirements R18-9-A309(B)
On-Site Wastewater Treatment R18-9-A312
Septic Tank Criteria R18-9-A314

Determine the Number
Modules

Determine the number of GSF Modules required from Table 4.

Determine Trench
Dimensions

Calculate the length, width, and number of trenches required for the system.
The maximum single trench length in Arizona is 100 ft.

Plan all Drainage
Requirements

Plan all drainage requirements 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.

Excavating the Trench Area

Scarify the receiving layer to maximize interface between the native soil and
Specified Sand. Minimize walking in the trench prior to placement of the
Specified Sand to avoid soil compaction.

Placing Specified Sand
Base

Place and compact Specified Sand in two 6-inch lifts. The height below the GSF
module must be level at 12 inches minimum.

Place GSF Modules

Place the GSF Modules, PAINTED STRIPE FACING UP, end to end on top of
the Specified Sand along their 4-foot length.

Distribution Pipes
Gravity & Lift Pump/Gravity
Systems

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the
modules 4-foot length. Orifices are set at the 5 & 7 o’clock position. All 4-inch
pipes are secured with manufacturers supplied wire clamps, one per module.
Refer to Section 1.5 of this manual for more information on pipe selection.

Distribution Pipes:
Pressure Systems

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the
modules 4-foot length. Orifices are set at the 5 & 7 o'clock position. Insert
approved pressure pipe into the standard 4-inch perforated pipe. The pressure
pipe orifices are set at the 12 o’clock position as shown in Figure 10. The Low
Pressure Pipe should have a drain hole located at the beginning of each row at
the 6 o'clock position.  All 4-inch pipes are secured to the modules with
manufacturers supplied wire clamps, one per module.

Place Geotextile Cover
Fabric

Cover fabric substitution is not allowed. Eljen provided geotextile cover fabric
shall provide proper tension and orientation of the fabric around the sides of the
perforated pipe on top of the GSF modules. Fabric should be neither too loose,
nor too tight. The correct tension of the cover fabric is set by:

Spreading the cover fabric over the top of the module and down both sides
of the module with the cover fabric tented over the top of the perforated
distribution pipe.

Place shovel full's of Specified Sand directly over the pipe area allowing the
cover fabric to form a mostly vertical orientation along the sides of the pipe.
Repeat this step moving down the pipe.

Placing Specified Sand after
Cover Fabric is in place

Place 6 — 12 inches of Specified Sand along both sides of the modules edge. A
minimum of 6 inches of Specified Sand is placed at the beginning and end of
each trench. See trench sizing examples on pages 12 — 17.

Backfilling the System

Complete backfill with loam to 12 - 18 inches over the GSF modules. Backfill
exceeding 18 inches requires venting at the distal end of the system. Fill must
be clean, porous and devoid of rocks. 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. Divert surface
runoff. Finish grade to prevent surface ponding. Seed loam, and protect from
erosion.

2010 Arizona Design & Installation Manual 18 www.eljen.com




3.0 Bed Installation Guidelines

The sizing chart below was developed using the equations in Section 1.18, and is simplified for use.

TABLE 5: GSF BED SIZING CHART

. Number of B43 Modules in a Bed Number of A42 Modules in a Bed
Adjusted
Perc Rate SAR Bed
Min/inch | - c+2] 300 GPD [ 450 GPD | 600 GPD | 750 GPD [ 300 GPD [ 450 GPD | 600 GPD | 750 GPD

1-3 3.86 10 15 20 25 12 18 24 30

3 2.48 10 15 20 25 12 18 24 30

4 2.13 10 15 20 25 12 18 24 30

5 1.75 10 15 20 25 12 18 24 30

7 1.28 12 18 24 29 15 22 29 37

10 0.96 16 24 31 39 20 29 39 49
15 0.65 23 35 46 58 29 43 58 72
20 0.53 28 42 56 70 35 53 70 88
25 0.480 31 47 63 78 39 59 78 98
30 0.40 37 56 74 93 47 70 93 116
35 0.36 42 63 84 105 53 79 105 132
40 0.33 45 68 90 113 56 85 113 141
45 0.31 48 72 97 121 60 91 121 151
50 0.29 52 78 104 130 65 97 130 162
55 0.27 56 84 112 140 70 105 140 175
55 - 60 0.25 60 91 121 151 76 113 151 189
60 - 120 0.17 86 129 172 215 108 161 215 269
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GSF Bed Sizing Examples

Example #1 B43 Bed (Number modules are determined from Table 5.)

For this example, we will use B43 Modules in a bed configuration.

House size — 4 bedrooms
Design Flow — 600 gpd
Percolation Rate — 7 min/in

Now, refer to Table 5, and determine the number of modules necessary — 24 B43 Modules
Now determine how many rows that will be used — 2 rows

Divide the modules by the number of rows, round up to next whole module:
23 modules + 2 rows = 12 modules

Now determine the bed dimensions.

Row Length = Number of Modules x Modules Length + 1ft (this is for the additional 6 inches of specified sand at
each end of the module row.)

12 Modules x 4 ft +1 ft = 49 ft long

Total Basal Contact Area = Row Length x Row Width x Number of Rows = 49 ft x 5 ft x 2 = 490 ft®

Trench Dimensions:

Length = 49 ft
Row Width = 10 ft
Number of Rows = 2
Number of Modules = 24 B43
Area = 490 ft?

Example #2 A42 Bed (Number modules are determined from Table 5.)

This is the same example as above, except it uses A42 Modules in bed configuration.

House size — 4 bedrooms
Design Flow — 600 gpd
Percolation Rate — 7 min/in

Now, refer to Table 5, and determine the number of modules necessary — 29 A42 Modules
Now determine how many rows that will be used — 2 rows

Divide the modules by the number of rows, round up to next whole module:

29 modules + 2 rows = 14.5 modules, round up to 15 modules.

Now determine the bed dimensions.

Row Length = Number of Modules x Modules Length + 1ft (this is for the additional 6 inches of specified sand at
each end of the module row.)

15 Modules x 4 ft +1 ft = 61 ft long

Total Basal Contact Area = Row Length x Row Width x Number of Rows = 61 ft x 4 ft x 2 = 488 ft?

Bed Dimensions:

Length = 61 ft
Width = 8 ft
Number of Rows = 2
Number of Modules = 29 A42
Area = 488 ft?
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GSF Bed Sizing Example Drawings

FIGURE 7A: PLAN VIEW — 600 GPD — B43 BED SYSTEM
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Design Flow = 600 gallons per day.
(12 B43 Modules per Row)

FIGURE 7B: CROSS SECTION — 600 GPD — B43 BED SYSTEM
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Design Flow = 600 gallons per day.
(12 B43 Modules per Row)
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GSF Bed Sizing Example Drawings

FIGURE 8A: PLAN VIEW — 600 GPD — A42 BED SYSTEM
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FIGURE 8B: CROSS SECTION — 600 GPD — A42 BED SYSTEM
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Design Flow = 600 gallons per day.
(15 A42 Modules per Row)
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3.1 Bed Installation Guidelines

State General Permit Requirements R18-9-A309(B)
On-Site Wastewater Treatment R18-9-A312
Septic Tank Criteria R18-9-A314

Determine the Number
Modules

Determine the number of GSF Modules required from Table 5.

Determine Bed Dimensions

Calculate the length, width, and number of rows required for the system. The
maximum bed length in Arizona is 100 ft.

Plan all Drainage
Requirements

Plan all drainage requirements 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.

Excavating the Bed Area

Scarify the receiving layer to maximize interface between the native soil and
Specified Sand. Minimize walking in the bed prior to placement of the Specified
Sand to avoid soil compaction.

Placing Specified Sand
Base

Place and compact Specified Sand in two 6-inch lifts. The height below the GSF
module must be level at 12 inches minimum.

Place GSF Modules

Place the GSF Modules, PAINTED STRIPE FACING UP, end to end on top of
the Specified Sand along their 4-foot length.

Distribution Pipes
Gravity & Lift Pump/Gravity
Systems

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the
modules 4-foot length. Orifices are set at the 5 & 7 o’clock position. All 4-inch
pipes are secured with manufacturers supplied wire clamps, one per module.
Refer to Section 1.5 of this manual for more information on pipe selection.

Distribution Pipes:
Pressure Systems

A standard 4-inch perforated pipe, SDR 35 or equivalent, is centered along the
modules 4-foot length. Orifices are set at the 5 & 7 o'clock position. Insert
approved pressure pipe into the standard 4-inch perforated pipe. The pressure
pipe orifices are set at the 12 o’clock position as shown in Figure 10. The Low
Pressure Pipe should have a drain hole located at the beginning of each row at
the 6 o'clock position.  All 4-inch pipes are secured to the modules with
manufacturers supplied wire clamps, one per module.

Place Geotextile Cover
Fabric

Cover fabric substitution is not allowed. Eljen provided geotextile cover fabric
shall provide proper tension and orientation of the fabric around the sides of the
perforated pipe on top of the GSF modules. Fabric should be neither too loose,
nor too tight. The correct tension of the cover fabric is set by:

Spreading the cover fabric over the top of the module and down both sides
of the module with the cover fabric tented over the top of the perforated
distribution pipe.

Place shovel full's of Specified Sand directly over the pipe area allowing the
cover fabric to form a mostly vertical orientation along the sides of the pipe.
Repeat this step moving down the pipe.

Placing Specified Sand after
Cover Fabric is in place

Place 6 — 12 inches of Specified Sand along both sides of the modules edge. A
minimum of 6 inches of Specified Sand is placed at the beginning and end of
each row. See bed sizing examples on pages 20 — 22.

Backfilling the System

Complete backfill with loam to 12 - 18 inches over the GSF modules. Backfill
exceeding 18 inches requires venting at the distal end of the system. Fill must
be clean, porous and devoid of rocks. 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. Divert surface
runoff. Finish grade to prevent surface ponding. Seed loam, and protect from
erosion.
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4.0 Dosing Distribution Guidance

4.1 DOSING DESIGN CRITERIA: Use a maximum of 4 gallons per dose per B43 Module in the system and 3
gallons per dose per A42 Module in the system.

4.2 ADDITIONAL GUIDANCE: For residential strength wastewater, the maximum B43 Module design flow shall
not exceed 30 gallons per day per module; the maximum A42 Module design flow shall not exceed 25 gallons per
day per module.

FIGURE 9: PUMP TO DISTRIBUTION BOX - GRAVITY FED - PLAN VIEW
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5.0 Pressure Distribution Guidance

5.1 DOSING DESIGN CRITERIA: The pressure distribution requirements contained in section R18-9-E304
provide guidance on the performance, design requirements, maintenance procedures of the pressure distribution
system. Use a maximum of 4 gallons per dose per B43 Module in the system and 3 gallons per dose per A42
Module in the system. For residential strength wastewater, the maximum B43 Module design flow shall not
exceed 30 gallons per day per module; the maximum A42 Module design flow shall not exceed 25 gallons per day
per module. Adjust pump gallons per minute and run time to achieve the above maximum dose, and maintain 4 —
24 doses a day per R18-9-E309(D)(1)(B).

5.2 STANDARD PROCEDURES: Standard procedures for design of pressure distribution networks apply to the
GSF filter. Minimum orifice and lateral pipe size is based on design. A % inch diameter drain hole is required at
the beginning of each row at the 6 o’clock position of each pressure lateral for drainage purposes. The lateral
pipe network is placed within a standard 4-inch perforated pipe. The perforation in the 4-inch outer pipe are set at
the 5 and 7 o’clock position, the drilled orifices on the pressure pipe are set to spray at the 12 o’clock position
directly to the top of the 4-inch perforated pipe as shown below.
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5.0 Pressure Distribution Guidance

FIGURE 10: EXAMPLE PRESSURE DISTRIBUTION

—=—4"PVC PIPE - HOLESAT 5 & 7 O'CLOCK

)

GSF MODULE

5.3 LOW PRESSURE DISTRIBUTION: Pressure distribution lines and orifice sizing and spacing should be
based on design or code. Design requirements will vary depending on length of system and dose volume. A %
inch diameter drain hole is required at the beginning of each row at the 6 o’clock position of each pressure lateral
for drainage purposes. Eljen recommends that timed pressure distribution systems be designed by a professional
engineer or other qualified person. See Figures 11 and 12 for example Low Pressure Distribution drawing detalils.

Flushing ports are required at the distal end of all pressure distribution networks. Flushing valves and vents can
be consolidated in larger systems by using valves on the outlet manifold.

FIGURE 11: PRESSURE PIPE PLACEMENT

STANDARD FITTING GLUED AND CONNECTED INSIDE
PERFORATED 4" PIPE

LOW PRESSURE PIPE

Pressure Pipe placement when following contours or changes in trench direction.
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5.0 Pressure Distribution Guidance

FIGURE 12: CONTOURED TRENCH PRESSURE DISTRIBUTION
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GSF Pressure Distribution Trench System can be placed along a contour or in winding trenches to follow natural
grade and maintain horizontal separation distances from setbacks or other constraints. This method is also

applicable for Dosed, Gravity, or Pressure Distribution systems.

FIGURE 13: PLAN VIEW FOR PRESSURE DISTRIBUTION
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5.0 Pressure Distribution Guidance

FIGURE 14: PRESSURE CLEAN OUT PRESSURE DOSED SYSTEMS
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6.0 Pump Controls

6.1 ELECTRICAL CONTROLS: Demand and Pressure Dosed controlled systems 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 located outside, within line of sight of the pump chamber and is secure from tampering and
resistant to weather (minimum of NEMA 4). The control panel shall be equipped with 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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7.0 Inspection/Monitoring Port

7.1 MONITORING REQUIREMENTS: The system shall include an Inspection/Monitoring Port designed and
installed with access from the ground surface. It shall 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. The figures below depict
construction and placement of the Inspection/Monitoring Port. Positioning of the port in reference to the length of
the trench is in accordance to your local regulations and specifications. Refer to R18-9-A312(F)(2)(A) for more
information regarding the State of Arizona’s code on Monitoring Wells.

7.2 MONITORING WELL CONSTRUCTION: Cut a 12-inch length of perforated pipe and glue a coupling to one
end. Cut a section on solid wall pipe to an appropriate length to have access from the ground surface. Glue the
solid wall pipe to the other end of the coupling that is attached to the perforated pipe. Cut a piece of manufacturer
supplied cover fabric 15 inches wide by 15 inches high. Roll fabric around the perforated pipe section and tape
seams. Ensure taped seams do not block holes in the perforated pipe. Tuck any excess fabric inside of the
perforated pipe end. Place a removable cap on the solid wall section of the pipe. The figures below depict
placement of the Inspection/Monitoring Port. Positioning of the port in reference to the length of the trench is in
accordance to your local regulations and specifications. Refer to R18-9A312(F)(2)(A) for more information
regarding the State of Arizona’s code on Monitoring Wells.

FIGURE 15: MONITORING WELL FOR SAND-SOIL INTERFACE
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8.0 System Ventilation

8.1 SYSTEM VENTILATION: Air vents are required on all absorption systems located under impervious surfaces
or systems with more than 18 inches of 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. Under normal operating conditions, only a
fraction of the filter is in use. The unused portion of the GSF remains 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 16.

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 with greater than 18 inches of cover, an additional 2-inch
minimum air line must be extended from the GSF D-box back to a knockout or riser on the septic tank or pump
chamber. This maintains the continuity of airflow from the field into the house plumbing.

In a gravity fed GSF system, the vent is usually a 4-inch diameter pipe extended to a convenient location behind
shrubs, as shown in Figure 17. 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.

System Ventilation Example Drawings

FIGURE 16: VENT FOR GRAVITY AND DEMAND DOSED SYSTEMS
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System Ventilation Example Drawings

FIGURE 17: GSF WITH 4" VENT EXTENDED TO CONVIENIENT LOCATION
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FIGURE 18: AIR BY-PASS LINE PLAN VIEW; VENTING OF PUMPED SYSTEMS
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System Ventilation Example Drawings

FIGURE 19: AIR BY-PASS LINE CROSS SECTION; VENTING OF PUMPED SYSTEM
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TABLE 6: GSF INSPECTION CHECK LIST

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 BODS TSS Comments
TSS strength?

Observation Port Location(s): 1 2

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, or 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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TABLE 5: GSF Inspection Check List (continued)

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

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

Is there a garbage disposal in the Yes No Comments
home?

Is a water softer connected to the Yes No Comments
system?

Are solids visible through the Yes No Comments

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

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

Are the system vents in place? Yes No Comments

Are they operational? If no, describe | Yes No
conditions and location:

Describe any other pertinent issues:

Inspected by:

License Number:

Date:

Time:

Print Name & Signature of Inspector:

| certify | have inspected the system at the above address, completed this report, and the
information reported is true, accurate, and complet e.
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