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Gravel-less Systems
Conditions for Use
GMP #102,

Introduction

The Sewage Handling and Disposal Regulations specify use of clean crushed
stone or gravel to bed the percolation lines in trenches. However, there are other means
to bed the percolation lines that do not require the use of crushed stone or gravel. These
means may be grouped as gravelzless systems. There are a number of companies that
manufacture systems suchfas,chambers, large diameter pipes, multi-pipe systems, and
various aggregate substitutes that may be used in trenches instead of clean crushed stone
or gravel.

Such systems have requested and received approval in the past without any
reduction in size"of the trenches. Thispolicy.is intended to provide guidance on the
design, usefand applieation of gravel-legs systems in®Virginia regardless of
manufacturers for suelrsystems. GMP #64 (Usefof Infiltrator and Envirochamber
chamber systems)'and GMP #86 (Use of Cultec chamber system) are rescinded effective
with the adoption of thisspolicy, GMP #91 (Use of Tire Chips), while consistent with this
policy, remains in effect because of the reporting4@quirements asseciated with the use of
tire chips.

System Description

Gravel is used in conventi@nal septic tankeffluent trenches to allow for storage
volume necessary to hold the effluentgthatiissd@sed in the trenches'andto provide for the
necessary soil interface at the bottom and side walls ofithe trench. The surface area made
available by the gravel may allow for some treatment©f septic tank effluent before the
effluent is absorbed by the soil surrounding the gravelgHowever, it is the soil present
surrounding the gravel that primarily provides the pecCessanytreatment of the septic tank
effluent. Thus, it is very important to have adequate,surfacedrea atthe soil-gravel
interface in the trenches. Section 12 VAC 5-610-1090-C specifies the total absorption
trench bottom area required based on the average estimategsoF measured percolation rate
for the soil horizon(s) into which the absorption trench is to be placed. The total length
of trench necessary for given flows is determined based on the required trench bottom
area and the width of the trench. The width of the trench could be between 18 inches to
36 inches for a gravity distribution system, or could be between 8 inches to 24 inches for
a low pressure distribution system.

Systems that are manufactured and marketed as alternative to a gravel system
typically fall under two categories — chamber systems and pipe systems. Chamber
systems when used in a trench provide for a void space that allows for storage volume
and also provide for soil interface at the bottom and side of the chamber. Pipe systems
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may use some type of plastic media surrounding the pipe that acts like gravel to offer the
storage volume and the soil interface in the trenches. Pipe systems that do not use any
media still offer the necessary void space for storage of effluent and the necessary soil
interface at the bottom and side of the trench. Both the systems must have a perforated
pipe along the length for adequate distribution of the effluent in the trench. Such a
perforated pipe may be pre-installed in the system or installed in the field during the
construction.

Scope of Policy

All previously approved and'newsproducts designed to replace gravel may be used
in accordance with'this policy. This pelicy addresses all gravel-less systems for the
domestic strength sewage regardless'ef thesdesign flaws, including but not limited to
chambersyfarge diametePpipes, multi-pipe systems, and various aggregate substitutes.

Submission ofPlans

Formal plans may begfequired as specified by the Section”12 VAC 5-610-240 or
when a gravel-less systemis to be.installed under a parkingdot or other situations where
there is potential for traffic overthesrenches.

Site and Soil Requirements

All sites where gravel-less system is utilizedsshall meet the Site and soil criteria
contained in the Sewage Handling and Disposal'Regulations.

Absorption Area Size

All gravel-less systems shall be sized based on‘actualhottom area and shall be
equal to a conventional gravel system in square footagéef bottom area. Absorption area
for gravel-less systems shall be sized as per Section 12 VAC 5-610-1090 with the
following guidance:

e The trench bottom area necessary for a given site shall be determined based on the
design flows and the estimated or the measured percolation rate for the site.

e The total length of the trench shall be determined by dividing the total trench
bottom area by the “effective width” of the proposed gravel-less system.

e The “effective width” of a gravel-less system typically is the actual inside width
of a chamber, the actual diameter of a pipe, or the sum of the diameters of the
pipes that would be placed on the bottom of the trench. In those instances where



GMP #102 Gravel-less systems
Draft 1999
Page 3

the “effective width” is in dispute, the Division of Onsite Sewage and Water
Services shall establish the “effective width” to be used for design purposes.

e The side walls of any gravel-less system will NOT be considered in determining
the “effective width” of that system or in determining the square footage of soil
interface per foot of the gravel-less system.

e The “effective width” ofia gravel-less system may be less than the width of trench
in which the systemds installed. However, in that situation the total length of the
trench will be determinedbased on the “effective width” and not based on the
trench width. For examplestotal length of trenches for a chamber system that has
inside width of 30 inch@és‘and s proposed to be installed in a 36 inches wide
trench should calculated,based@m 80 inches “effective width” and not 36 inches
the trench'width.

e Thegamaximum allowable “effective'width” for.a gravity distribution would be 36
inches and fordow pressure distribution would be 24 inches. All the gravel-less
system musthave at least 8 inches afdeight@@nd must have perforated pipe either
pre-installed or ability to install in the field distributing effluent along the length.

e A gravel-less'system that uses plastic or other typesef media must allow for the
storage capacity thatfis substantially equivalent'to thatavailable in a gravel
system. And, the'media used must be inert totheeffluent.that is discharged into
the system.

Other Requirements

The manufacturers of gravel-less systemgdméStihave clear instructions for
installation of their products and they must tratn and_gertify the installers for installing
their products. Only those installers that aretautherizedgmwgiting by the manufacturer
and are licensed to install sewage system in Virgini@ can install the gravel-less systems.

All the gravel-less system must have at least H-10 load rating when installed
according to manufacturer’s instructions in non-traffic'area«#-20 load ratings may be
needed when the system is installed in traffic area. It will be the manufacturer’s and
project engineer’s responsibility to verify and approve the use of the gravel-less system
from the structural integrity point of view whenever necessary.
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