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INTRODUCTION

INTRODUCTION

A major factor influencing the health of individuals where public or community sewerage is not
available is theproper treatment and disposal of human wastes and other sewage, including
industrial and proasing waste. Mangiseases, such as dysentery, infectious hepatitis, typhoid
and paratyphoid, and various types of gastrointestinal proldeegansmitted from one person

to another through the fecal contamination of food and water, largely duenwptioper disposal

of human wastes. Chemical contaminants affecting individuals through individual drinking water
supplies have been attributed to groundwater pollution caused by improper subsurface disposal of
on-site sewageBecause of such problems, eveffort shall be made to prevent the existence of
these and other potential hedtidzards.

Safe disposal of all wastes, human, domestic and industrial, is necessary to protect the health of
the individual family and the community and to prevent the ocemice of nuisanceslo
accomplish satisfactory results, silich wastes must be disposed of in such a manner that:

1. They will not contaminate any approved drinking water supply;

2. They will not give rise to a public health hazard by being accessible to insetats, or
other possible carriers of disease that may come into contact with food or drinking water;

3. They will not give rise to a public health hazard by being accessible to children;
They will not violate laws or regulations governing water pollubosewage disposal;

5. They will not pollute or contaminate the waters of any bathing beach, shellfish breeding
ground, stream or lake used for public or domestic water supply, or for recreational
purposes; and

6. They will not give rise to a nuisance due to @dor unsightly appearance.

>

Where public or community sewage disposal systems are not accessible, these criteria can be met
by the discharge of sewage to an adequatgtersewage management system. Such a system

be expected to function satisfactorily properly designednd installedwhere soil and site
conditions are favorabland properly maintainedxperience through the years has shown that
adequate supervision, inspection, and maintenance are required to insure compliance in this
respect.

It is the intention othis Manualo serve as:

1. Atechnical reference to enhance public health protection;

2. A good source of information for professionals and individuals interested in thigeon
sewage management program including public hemtifessionals, engineers, scientists,
environmentalists, septic system installexsptic tank pumpers, soil consultants, home
builders land developers, and the general public.

Format of the Manual

This Manualis designed to be kept in a lodgaf three hole binder so that updates, revisions and
technical informatiortan be added easily.
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INTRODUCTION

Content of the Manual

ThisManualis divided into 16 sections: Section A provides the Rules of the Department of Public
Health for Onsite Sewage Management Systems, Chapter®11 Section B covers the general
soil provisions for ofsite sewagenanagement systems. Chapter C discusses the role of soil
information and use of soils in sewage treatment and disg®setions Dthrough F cover the
technical design standards for-site sewage management systems. Section G desthibes
concept and process for obtaining permits for experimental systems. Section H discusses site
modifications.Section | describes procedures fqutsge removal and disposal. Section J provides
the sewage flow schedule. Sectindetails field inspections needed before-site sewage
management systems are put into operation. Section L cgperation and maintenance for the
systems. Section M dissses lot sizing for development of individual propertgfdivisions,

and mobile home parks. Section N provides procedures for certification asedtifieation of
septic tanlcontractors, inspection personnel, pumpers, soil classifiers, and maintpaeswael.
Section O provides thappendices while Section P provides a list of references.
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511-3-1-.18 Standards for Noi€onventional OfSite Sewage Management Systems

511-3-1-.01 Applicability.

This Chapter shall apply to afin-site sewage management systems except those under the
jurisdiction of and regulated by the Department of Natural Resources; any public or community
sewage treatment system; and other systems subject to shared jurisdiction by Memoranda of
Agreement or dter agreements.

Authority: O.C.G.A. Secs. 18-1, 31:2A-6, 31:2A-11.
511-3-1-.02 Definitions.
(@fn Abs or pt imeans d&confidurdtion of absorption trenches installed in a portion of land

and used for the absorption and final treatment of sewage.

(b)A A b stoir @n nreans a pipe line of perforated pipe laid in an absorption trench to serve
as a conduit for sewage effluent.

(cch Absor pt i omeandanextavdiian in which an absorption line is laid.

dAAbsorption Tr ench Botmeannthatal thtertacedfebottvimdnd Ar e ¢
side soil area with undisturbed soils of all absorption trenches in an absorption field and occurring
horizontally and downward from the point of distribution into the soil, expressed in square feet.
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(e)it Ag g r e mearisaevashed gral or washed stone meeting the Georgia Department of
Transportation standards for hardness or other materials approved by the Department that shall be
one halfinchk / 20) t o (2" iwdiameter.c h e s

HAAlIter naStiitvee Srwa ge Ma n angasnaa approv&lyesite semage
management system which differs in design or operation from the conventional or chamber septic
tank system or privy.

AApprovedo o rmeandAgompliamoe avithoapplicable specifications or criteria
developed oaccepted by the Department.

(A Auxi | i armeanS g Systeenrtooserve a portion of a residence, a pool house, or other
adjunct facility.

() i B e d r oneamdany room that is intended primarily for sleeping purposes, as shown on the
building plan.

() A Bl a c k o néarts evastewater generated by fixtures or appliances that come into direct
contact with human excreta or solid organic matter, such as toilets, urinals, bidets, kitchen sinks
and garbage disposals.

(KA Bui | di nmears that pamt @f the lowest pipingaobuilding drainage system inside
the walls of a building, which receives the discharge from soil, waste or other drainage systems
and conveys the discharge to the building sewer.

MABui | di n gneassehatepardof the horizontal piping of a buildingirdge system
beyond the building drain which receives the discharge from the building drain and conveys it to
a public sewer, private sewer,-site sewage management system or other disposal.

(mMnAnCentr-8ilte@nSewage Man angansren osite SSwge tmanagement
system serving more than one building, business, residence or other facility designed or used for
human occupancy or congregation on an individual lot or single parcel of land.

(mAChamber Septi c T aeepticankithe chambeystenrmas defined in
definition (0) below.

(o)A Chamber Bearsstaesystem of chambers with each chamber being a molded
polyolefin plastic, arch shaped, hollow structure with an exposed bottom area and solid top and
louvered sidewall for infiltration of #fient into adjoining bottom and sidewall soil areas.
Chambers may be of different sizes and configurations to obtain desired surface areas.

(P)AConvent i omaansa%gdgidnalyrused system that is composed of perforated pipe
surrounded byravel or stone masking for the infiltration of effluent into adjoining bottom and
side wall areas.

(@aiConventional S e pneainscanyTsapticktankSand coevandional system as
defined in(p), but does not include alternative or experimental systems.

(NnACounty Bo arnikans & Cotthty8datd bfdlealth organized pursuant to O.C.G.A.
§ 31-3-1et seq

(s)yiDepart me nt mmeaosrthe GdorgidlDepartment of Public Health.
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MADI stri but meams a Raevtight srdcture which receives sewage effltmnta
septic tank, dosing tank, or other sewage retention device and distributes it in equal portions to two
or more absorption lines.

(WA Do s i n gmears ankagproved watertight tank, located after a septic tank or other sewage
retention device, to recm and retain sewage effluent, and so equipped as to discharge sewage
effluent intermittently to a distribution device, either by pump or by siphon.

WVWAExperi medittad Varwage Ma n a meanseany osie yssewagemo
management system proposed fotitgsand observation, and provisionally approved for such
purposes by the Department, but which has not been fully proven under field use.

WA Fai |l ur e 0 means tlie fodte deveadedsystem constitutes a health hazard by reason
of inadequate treatment disposal of sewage.

(x) A F i | rmeans an approved device that removes solids or other materials from the effluent
that could cause failure of an-gite sewage management system.

(yYA FIl ood mednsa generally flat plain or depression susceptible to Beodged from
any source, including small and intermittent water courses and coastal areas subject to intermittent
tidal action.

(20 Gr ay Weeans wastewater generated by watang fixtures and appliances that does
not come into direct contact with humexcreta or solid organic matter.

(@aa)iit Gr e a s e means a plavice in which the grease content of sewage is intercepted and
congealed, and from which grease may be skimmed or otherwise removed for proper disposal.

(bb)A Ha r d s meamns any area devoted to a laagsecmade up of hard wearing materials such
as stone, concrete, decking and other similar construction materials.

(cc)fl ndi vi dual Wa t aneansSaunpublicysysg&m sf tpiping 0pumps, tanks or
other facilities, utilizing groundwater to supply a satamily dwelling.

(dd)i L o means a portion of a subdivision, or any other parcel of land, intended as a unit for
transfer of ownership, or for development, or both. It does not include any part of thef-ngdy
of a street or road.

(ee)d Manu al -Siteeva @e Ma n a g e memedns tBeynost cimest version of the
technical handbook adopted and periodically updated by the Department in the implementation of
this Chapter.

M AaMobi |l e Homeans R parckl @f land developed for subsequent rental, lease, or
placement of two or more mobile homes.

(gg)h OBi t e Sewage Man mepesmsewage IBanayenem system other than a
public or community sewage treatment system serving one or more buildings, mobile homes,
recreational vehicles, residences, or otheilifees designed or used for human occupancy or
congregation. Such term shall include, without limitation, conventional and chamber septic tank
systems, privies, and experimental and alternativetermanagement systems which are designed

to be physicdy incapable of a surface discharge of effluent.

(hh)i Per col at i onmedd® thd rfatio of teemch bottom area to percolation time,
expressed as the allowable rate of sewage application in gallons per square foot per day.
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(i) A Per c ol atmeansmtheRim, expréssed in minutes per inch, required for water to seep
into saturated soil at a constant rate.

() APer col atmeansnthemetot dsed to measure the percolation rate of water into soil
as described in thianual for OnSite Sewage Management System

(kk) i P e r sneean® any individual, partnership, corporation, association, and bodies both
political and corporate.

iIhAaPhysical Drecans theajtemadon or onprovement of real property, including site
preparation, erection of any structure or road) a@nstruction, or installation of esite sewage
management systems.

(mm)A P r i nmeand a structure and necessary appurtenances used for the sanitary disposal or
storage of human wastes without the aid of water carriage. It does not include chemical,
composting, portable or incinerator toilets.

(mAPubl i c Wat er n®anpasystem iBryhe pravisian of piped water to the public
for human consumption, if such system has at least fifteen service connections, or regularly serves
an average of at Isatwentyfive individuals daily, at least sixty days out of the year.

(0o)A S e p t neegne awaste thatis a fluid mixture of partially treated or untreated sewage solids,
liquids, and sludge of human or domestic waste, present in or pumped from septic tanks,
malfunctioning orsite sewage management systems, grease traps, or privies.

(pp)i Sewage Tr e at isma aystemShatsproeida® primary treatment and disposal,

including absorption field components, devices, and appurtenances intended to be used for
disposal of sewage by soil absorption. It does not include a conventional or chamber septic tank
system. The system shall be designed to be physically incapable of a surface discharge of effluent.

(gq)fi Se pt i cmednaan lapproved watertight tank designagsed to receive sewage from
a building sewer and to affect separation and organic decomposition of sewage solids, and
discharging sewage effluent to an absorption field or other management system.

(rm) A S e w ante@ns and includes human excreta, black waiatenvarried wastes, and liquid
household waste from residences or commercial and industrial establishments.

(ss)it Si n k meahseadlepression in the land surface, generally in a limestone region, which
communicates or has the potential to communicate withbtesanean passage developed by
solution.

(tt) A Si meams the location where the absorption field will be installed, to include replacement
area.

(uuhn Soi l C Imaamssaipérsor who has been approved by the Department to conduct soll
evaluations to determe suitability of a séfor an onsite sewage management system.

(vw)f Su b di wneans anyndivision of a tract or parcel of land into five or more lots, building
sites, mobile home sites, or other divisions, resulting in at least one single lot of le§wdkan
acres, for the purpose, whether immediate or future, of sale or legacy, and includes resubdivision.
It does not include:
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1. The combination or recombination of previously platted lots or portions thereof where the
total number of lots is not increasaadd the resultant lots conform to the standards of these
rules; or

2. The division of land into parcels, all of which are three acres or more in size with minimum
width of one hundred and fifty feét50") for a distance sufficient to provide an adequate
areafor the placement of structures and improvements including wells and approved
installation of approved esite sewage management systems.

(ww) A We Imleains an excavation or opening into the ground by which groundwater is sought or
obtained.

Authority: O.C.G.A.Secs. 128-1, 31-2A-6, 31:2A-11.

511-3-1-.03 General Requirements for OnSite Sewage Management Systems.

(1) If public or community sewage treatment systems are not available, the owner of a building,
residence, or property that is designed or intendekuioran occupancy or congregation shall
provide an approved esite sewage management system sufficient for the number of persons
normally expected to use or frequent the building, residence or other property for two hours or
more.

(a) Connection shall be made to a public or community sewage treatment system if such
system is available within two hundred f¢200") of the property line, or available in a
public rightof-way abutting the property. If a public or community sewage tredtmen
system is to be constructed, or an existing public or community sewer is to be extended to
serve a lot, or an approved-eite sewage management system is to be used, then the
building sewer shall be installed so that it will insure gravity flow atfacdeaning velocity
throughout. If an existing esite sewage system fails, immediate connection shall be made
to a public or community sewerage system if such a system is available.

(b) A residential orsite sewage system of less than two thousand gallodiapéhnat is failing
may be exempted from connecting to sewer if the repair or replacement of the system will
meet the criteria set forth in tiManual for Onsite Sewage Management Systrdshas
sufficient area and usable soils as determined by the £8aaird of Health.

(c) Any facility that produces a waste stream with B@ilochemical oxygen demand) and
TSS(total suspended solids) higher than 200 mg/L shall be required to pretreat the waste
to reduce the BOEand TSS to 200 mg/L or below befalisposal through a conventional
or chamber septic tank system.

(2) No person may begin the physical development of a lot or structure wheresdaa sewage
management system will be utilized, nor install arsit@ sewage management system or
component thexd, without having first obtained from the County Health Department a
construction permit for the installation of an onsite sewage management system.

(a) Application for such a construction permit shall be made in writing on forms provided by
the County Boardf Health. The County Board of Health shall approve or disapprove such
application within twenty days after the receipt of a completed application. The application
shall include:

1. Name and address of the owner and the applicant, if other than the owner;
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2. Location of property;

3. Plans and specifications showing the location and design of the propos#e on
sewage management system, including surface and subsurface drainage and piping;

4. Nature of the facility to be served,

5. Location of all water supplies, geoth@al borehole, or other utilities and trash pits on
or off the lot, which will bear upon the location of the-site sewage management
system;

6. Number of bedrooms in the dwelling, or the number of persons to be served in other
types of establishments, or ettrsewage flow or water usage data;

7. Soil characteristics, including soil types and capabilities, frequency and evaluations of
seasonal high groundwater tables, occurrence of rock and other impervious strata;

8. Signature of the owner or agent applying fompé&rand
9. Any additional information deemed necessary to determine the suitability of the site.

(b) The County Board of Health may waive submission of part of the information required for
the application if it determines that sufficient information already vigilable from
previously submitted subdivision or mobile home park data, or from other sources, to
determine the acceptability of the proposed lot for the installation of -@iteosewage
management system.

(c) Repairs, replacement, or additions to existiygieams must be permitted and inspected.

(d) Any person preparing to modify a lot or structure for the purpose of obtaining a
construction permit for the installation of an-site sewage management system shall
submit plans showing the type and extent of modalifons. No modifications shall be
carried out prior to the approval of the plans by the County Board of Health. Such approval
shall be in accordance wi Manua for©nSgerSewagesi on s
Management Systems

(3) On-site sewage magament system construction permits shall be issued only after a site
inspection by the County Board of Health shows favorable findings relative to absorption rates,
soil characteristics, groundwater, rock, and any other factors which would affect the
accepability of the lot. If a public water supply system is to be used, then no construction
permit for an orsite sewage management system shall be issued until the public water supply
system is approved.

(a) Lot suitability and approval will be determined by the criteria set forth inVidueual for
On-Site Sewage Management Systdiss shall be sized according to the regulations of
the County Board of Health. The County Board of Health may deny or revoke sie
sewage management system construction permit upon finding the lot unsuitable or for
failure of the applicant to comply with the provisions of these rulessit@nsewage
management construction permits shall remain valid for not more than twetlesiiom
the date of issue.

(b) Issuance of a construction permit for an-site sewage management system, and
subsequent approval of same by representatives of the County Board of Health shall not be
construed as a guarantee that such systems will funetiisfestorily for a given period of
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time; furthermore, said representatives do not, by any action taken in affecting compliance
with these rules, assume any liability for damages which are caused, or which may be
caused, by the malfunction of such system.

(c) On tracts or parcels of land of three acres or more, a conventional or chamber septic tank
system may be utilized if the percolation rate does not exceed 120 minutes per inch.
Percolation rates greater than 120 minutes per inch shall be considered lenfarithlese
systems unless the application for the construction permit includes the results of a special
study by theSoil Classifierand a site plan from an engineer licensed in the state which
demonstrates the adsorption limitations can be overcomedgrd All other conditions
must comply with the requirements of the regulations fositer sewage management
systems.

(4) No person may backfill or use an-site sewage management system until a final inspection
has been made by the County Board of Heailtid, written approval has been issued by the
County Board of Health.

(a) A copy of the final inspection report of an-site sewage management system shall be
provided to the owner, builder, developer or agent, whichever is appropriate.

(b) Grading, filling, diggimg trash pits or other landscaping or construction activities on the lot
subsequent to final inspection by the County Board of Health which may adversely affect
the onsite sewage management system shall render the approval void. Removal or
alteration of sgtem components after final inspection by the County Board of Health shall
render the approval void.

(5) A conventional or chamber septic tank system must have a septic tank design capetity of
lessthan one thousand gallons and no greater than ten thogskons.

(6) If a proposed osite sewage management system will produce a sewage flow in excess of two
thousand gallons per day, then plans, specifications, soil data, and absorption test data shall be
submitted to the County Board of Health for the purpafsgbtaining a construction permit.

This information shall bear the registration number and signature of an engineer licensed in
this State. If a proposed @ite sewage management system will produce a sewage flow of two
thousand gallons per day or lesben the County Board of Health may accept plans,
specifications, soil data, and absorption test data from any person whom it determines to have
sufficient knowledge of osite sewage management system design.

(7) Soil evaluations shall be conducted by induats certified by the Department as meeting the
requirements set forth in tidanual for OnSite Sewage Management Systdmsddition,
the soil classifier, engineer, geologist or other professional approved by the Department shall
be required to attacl tany soil evaluation submitted to the County Board of Health a copy of
a current liability insurance certificate with limits of liability abt lessthan one million
dollars.

(8) Soil evaluation reports shall be prepared in compliance with the requirersatiBshied by
the Soil Survey Report Ch e cMahual$ot Onbite Se®i@ge t i o n
Management Systerithe County Board of Healtlshall issue orsite sewage management
system permits on sites deemed suitable by soil evaluations ¢teddncaccordance with
requirements established by t h&angahic OASitei st |
Sewage Management Systerfighe County Board of HealtHinds the soil evaluation is
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deficient, then it shall notify the person or entityat submitted the evaluation in writing by
mail within 3 businessdays stating all deficiencies and measures needed to correct
deficiencies.

(9) Engineer designs shall be prepared in accordance with the Engineered Site Plan Checklist in
Section F of the Deparme rMariual for OnSite Sewage Management Systams shall
include a copy of the engineerds current proc
of liability of not lesshan one million dollars. Engineer designs shall be evaluated within 2
days of submission and a written determination mailed to the applicant within 3 business days
of the findings by theCounty Board of Healthlf the permit application is denied due to
rejection of the engineer design, then the County Board of Heallrsshadtify the submitter
listing the deficiencies found, the measures needed to correct the deficiencies, and the
appl i canappeslthe degsion. t o

(10) If an onsite sewage management system, alternative system, or soil fill installation is
installed,the installer shall deliver a notice to the owner of such property stating the type of
installation, design, and maintenance needs. In the case of newly constructed homes or
commercial buildings, such notice must be delivered to new owner by the horeelauild
contractor at the time of conveyance of such property.

Authority: O.C.G.A. Secs. 18-1, 31-2A-6, 31:2A-11.

511-3-1-.04 Sewers.

(1) Sewers connecting component parts ofside sewage management systems shall be of
sufficient size to servanticipated flow conditions.

(2) All solid pipes and fittings used in an-site sewage management system, beginning at the
house, shall be NSF International schedule 40 PVC or equivalent and shall be a minimum of
four inches in diameter. Sewers under drivesvaysimilar areas of load or impact shall be of
material capable of withstanding anticipated loads or installed so as to provide protection from
crushing.

(3) Sewers, other than perforated pipe or drain tiles used in absorption fields, shall be laid with
seaéd, watertight, roetesistant joints. Such sewers shall be laid on a firm foundation, shall
not be subject to settling, and shall be installed on a grade that will insurecéearlhg
velocity. Where orsite sewage management systems are used, ane@ wistallation of
building drains and building sewers is not covered by duly adopted local plumbing codes, or
in the absence of a local plumbing code or plumbing inspection, the County Board of Health
may verify the adequacy and acceptability of all or pastion of the building sewer or the
building drain.

Authority: O.C.G.A. Secs. 13-1, 31:2A-6, 31:2A-11.
511-3-1-.05 Septic Tanks.

(1) Design and Construction. Septic tanks shall provide a minimum of 24 hours of retention and
shall be designed and constructed to equal or exceed minimum design and construction criteria
set forth in théVlanual for OnSite Sewage Management Systekny per®n seeking approval
of septic tanks to be used in-eite sewage management systems shall submit detailed plans
and specifications for tank manufacture and other information as may be required by the
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Department. Manufacturers and suppliers are subjeespection and approval by the County
Board of Health or the Department. Both the inlet and outlet tees shall be ASTM 3034 rated
or equivalent. In addition, an approved filter shall be installed on the outlet end of the septic
tank incompliance with théanual for OnSite Sewage Management Systems

(2) Location. No septic tank shall be installed less than fifty f@@9) from existing or proposed
wells, springs, sink holes, or suction water lines, and tanks shall be located downgrade from
wells or springs if pysically possible; less than twerfiye feet (25') from geothermal
boreholes, lakes, ponds, streams, water courses, and other impoundments; less than ten feet
(10" from pressure water supply lines, or less than teiglf@@tfrom a property line. No pac
tank shall be installed less than fifteen f@ét’) from a drainage ditch or embankment. Septic
tanks shall be installed so as to provide ready access for necessary maintenance, and should be
atleasttenfedt 0 6) f r om har ds c agolsand litdingvfeisdations.whemmi n g
County Board of Health, after site inspection, may allow lesser separation distances or require
greater distances than cited herein due to unusual conditions of topography, site configuration,
subsurface soil charactertst, or groundwater interference.

(3) Capacity. The liquid capacity of septic tanks for single family dwellings shall be one thousand
gallons for one, two, three or four bedrooms and 250 additional gallons for each bedroom over
four. Septic tank capacity shdle increased by50%) if a garbage grinder is to be used.
Auxiliary systems serving single family residences or other facilities shall be based on the
maximum daily flow.

(4) Compartmented Tank¥wo compartment tanks shall be required. The first compartsheiit
be at least 2/3 the liquid capacity of the tank.

(5) Tanks in Series. The County Board of Health may approve the installation of tanks placed in
series as equivalent to a single compartmented septic tank. Tanks in series should be single
compartment tark with the first tank being at least 1000 gallons and equal to 2/3 of the
requiredliquid capacity. When tanks in series are used, they shall be connected with a sealed
sewer line, and all sewage shall initially enter the first tank.

(6) Foundation and Bachkfi Septic tanks shall be installed level on a foundation that will prevent
settling. Backfill shall be placed so that a stable fill results and undue strain on the tank is
avoided. Earth backfill shall be free of voids, large stones, stumps, broken ynasasther
such materials. A minimum earth cover of six incf@$ over the tank is recommended. With
proper documentation the County Board of Health may approve less cover. All openings,
risers, and manholes shall be constructed so as to preventrdrecerdf surface water

Authority: O.C.G.A. Secs. 18-1, 31-:2A-6, 31:2A-11.
511-3-1-.06 Distribution Devices and Dosing Tanks.

(1) Distribution devices shall be designed and constructed in accordance with minimum design
and construction criteria set forth in thkanual for OnSite Sewage Management Systems

(2) Where required, dosing tanks shall be designed, constructed, and instatedrtteance with
theManual for ORSite Sewage Management Systems

Authority: O.C.G.A. Secs. 18-1, 31:2A-6, 31:2A-11.

511-3-1-.07 Absorption Fields.
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(1) Absorption Area. The absorption area shall be based upon the anticipated volume of treated
sewage and ugm the characteristics of the soil in which absorption fields are to be located as
specified in theManual for OnSite Sewage Management SysteSwil characteristics and
other related data, including percolation tests, may be required by the CountyBidasdth.
Absorption areas shall be classified as follows: aggregateaggmegate and other.

(2)Pri or Approved Systems. Any #dAprior approved
Georgia Annotated Section -2A-11 (a) (4) is approved for installationceording to the
manufacturero6s recommendati on.

(3) Location. No absorption field will be constructed less than one hundreq1faé@) from
existing or proposed wells, springs, or sinkholes; less than teilf@gtfrom water supply
lines and buildings with dsements and less than five f€Bt) from buildings without
basements, other structures, drives, hardscape, and property lines; less than fif{@ar) feet
from an embankmengswimming pool foundation, drainage ditch or trash pits; not less than
fifty feet (50") from geothermal boreholes and the normal water level of any impoundment,
tributary, stream, or other body of water, including ponded areas of wetlands. If the water
supply line crosses or comes within ten f@€X) of the absorption field, the vea supply line
shall be installed at least twelve inchd2") above the top of the aggregate layer of the
absorption line, nofaggregate absorption line or other absorption line, and shall be encased in
a single length of larger diameter water pipe. eaaption field shall be installed in areas
where groundwater, soil characteristics, or adverse geological formation may interfere with the
absorption or effective treatment of sewage effluent.

(4) Minimum Design and Construction for Absorption Fields. Absorption lines and absorption
trenches shall be designed and installed in accordance with the minimum design and
installation criteria set forth in tidanual for OnSite Sewage Management Systems

Authority: O.C.G.A. Secs. 12-1, 31:2A-6, 31:2A-11.
511-3-1-.08 Perivies.

Privies shall be designed and constructed in accordance with minimum design and construction
criteria set forth in th&lanual for OnSite Sewage Management Systems

Authority: O.C.GA. Secs. 18-1, 31:2A-6, 31-2A-11. .
511-3-1-.09 Alternative On-Site Sewage Management Systems.

An alternative orsite sewage management system is asit@sewage management system which
differs in design or operation from the conventional or chamber septic tank or privy, and which
has been approved by the Department. Alternativsitensewage magement systems shall be
designed and constructed in accordance with the minimum design and construction criteria set
forth in theManual for OnSite Sewage Management Systehhe Department shall maintain a

list of approved alternative egite sewage magement systems.

Authority: O.C.G.A. Secs. 18-1, 31:2A-6, 31:2A-11.

511-3-1-.10 Experimental On-Site Sewage Management Systems.
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Experimental ofsite sewage management systems proposed for testing and observation may be
provisionally accepted forsuchpuo ses by the Departmentds tech
shal l be subject to |imitations imposed by th

Authority: O.C.G.A. Secs. 18-1, 31-:2A-6, 31:2A-11.

511-3-1-.11 Septage Removal and Disposal

(1) Permits. No peson shall engage in the removal or disposal of the contents of septic tanks, pit
privies, or other ossite sewage management or experimental systems without having first
obtained a septage removal permit issued by the County Board of Health for suitiesactiv
The application for such septage removal permit shall be filed in the county where the
businessdés base of operations is | ocated, or
Board of Health, at least ten days prior to engaging in such adivitiee application shall
include the business name and address, name and address of the applicant, the manner by which
such contents are to be removed, transported and given final disposal, and such other
documentation as may be required by the CountydofiHealth, and including evidence that
septage removed and transported will be accepted at approved disposal sites.

(2) Suspension, Revocation, or Denial of Renewal. The permit shall be valid for one year and must
be renewed annually. The following are grdsrfor suspension, revocation, or denial of
renewal:

(a) A material misrepresentation or omission on an application or manifest;

(b) A pending judicial disciplinary actiofs) related to the esite sewage services;

(c) A civil judgment against thmedividual or company related to ite sewage services;
(d) An unfair or deceptive trade practice as defined by Code Secti®+8%8; and

(e)A viol ati on o fRulgs hnel RegWaticng for AxdenSevwiage Management
Systemr theManual for OnSite #wage Management Systems

A lesser sanction, including probation on specified terms, may be imposed where the
circumstances of the violation do not medspension arevocation of the permit.

(3) Pumping and Disposal Methods. Approved methods of pumpindigpdsal of septage from
onsite sewage management systems shall be by direct discharge to a system approved by the
Environmental Protection Division; these systems include public or community sewage
treatment plants, septage handling facilities, or diegxt disposal sites. Pumping and disposal
shall be in accordance with the requirements oMhaual for OnSite Sewage Management
Systems

(4) Vehicle Identification. The name of the person or firm engaging in the removal of septage from
onsite sewage manament systems and the permit number shall be lettered on both sides of
each vehicle used for septage removal purposes. Letters and numerals shall not be less than
two incheq2") in height and shall be readily visible.

(5) Vehicle Maintenance. Every vehicle agk for removal of septage from -site sewage
management systems shall be equipped with a watertight tank or body and properly
maintained. Liquid wastes shall not be transported in open bodied vehicles. All pumps, hose
lines, valves, and fittings shall Ineaintained to prevent leakage.
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Authority: O.C.G.A. Secs. 13-1, 31:2A-6, 31:2A-11.
511-3-1-.12 Grease Traps.

(1) Grease traps shall be required for commercial or industrial establishmentsisit sewage
management systems if the County Board of Headtlerdhines that the amount of grease
introduced into the system may exceed 50 mg/I.

(2) Plans and specifications for grease traps shall be prepared in accordance with minimum design
and construction criteria set forth in thieanual for OnSite Sewage Managemé&ystemsand
submitted to the County Board of Health for approval. Effluent from grease traps shall be
disposed of in a septic tank and not directly discharged to the absorption field. Grease traps
shall be located, installed and constructed so thaethperature of the sewage will be reduced
to permit congealing or separation of grease and easy access for cleaning is provided.

Authority: O.C.G.A. Secs. 18-1, 31-2A-6, 312A-11.
511-3-1-.13 Sewage Flow.

The design sewage flow of an -site sewage magament system shall be determined in
accordance with th#&lanual for OnSite Sewage Management Systefe daily sewage flow

may be determined by the Department after due consideration of data submitted by the owner or
his agent on design criteria. Caldidas will be made on the basis of peak flow and not on long
term averages.

Authority: O.C.G.A. Secs. 18-1, 31-2A-6, 31:2A-11.
511-3-1-.14 Subdivision and Mobile Home Parks.

(1) Approval. No person may sell, offer for sale, lease, rent, or lm&Egistruction or otherwise
begin the physical development of a lot in a subdivision or mobile home park until written
approval of plans for water supply and sewage disposal in the subdivision or park has been
issued from the County Board of Health. This rappl constitutes general acceptance of all
lots for development with erite sewage management systems.

(2) Predevelopment Review. It is recommended that developers considering subdivision or
mobile home park development where public or community sewagm&eiesystems will not
be available seek a predevelopment review by the County Board of Health. A predevelopment
report which indicates disapproval or tentative approval may be obtained by submitting a
boundary plat including a vicinity map, a topographip, and a soil map and soil descriptions
based on a high intensity soil st udlgnuat onducH
for On-Site Sewage Management Systems

(3) Proposals and Plans Required. The following information is required for subdivisibn a
mobile home park proposals:

(a) A boundary plat drawn to a reasonable scale which includes:
1. A vicinity map;

2. Proposed lots and streets including lot identification, dimensions, building lines and
square footage of lots;
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3. A topographic map depicted in two fo®2") contour intervalsAdditional contour
intervals may be required by the County Board of Health.

4. A soil map and soil descriptions based on a high intensity soil dtedg| 3 conducted
in compliance with thManual for OnSite Sewage Management 8ys$

5. The location of all present and proposed wells, water systems, water courses, flood
plains, sewage systems, structures, r@fhways, utilities, storm water drainage
systems, proposed road and street construction, grading or disturbance plariss,setbac
and easements on the property and within one hundred 688X outside the perimeter
of the property; and

6. The name, registration number and seal of the professional surveyor or engineer that
prepared the development plan.

(b) A completed Subdivision Angsis Record on forms provided by the Department.

(c) A copy of the following documents issued by the Environmental Protection Division of the
Department of Natural Resources:

1. The land disturbance activity permit issued by either the Environmental Protection
Division, or by a governing authority of the applicable county or municipality certified
by the director of the Environmental Protection Division pursuant to the Official Code
of Georgia Annotated Section-I28 (a); and

2. A letter of approval to begin consttion of a public water supply system and
approving the source of the water supply where a public water supply system is to be
utilized.

(4) Water Supply. Connection to a public water supply system shall be required if available within
one thousandl,000) feet of the proposed subdivision or mobile home park.

(5) Limits on Use of OrSite Sewage Management Systems for Subdivision and Mobile Home
Parks. Approval of subdivisions and mobile home parks utilizingitersewage management
systems is subject tbe following conditions:

(a) No public or community sewage system is available within five hundred5@@? of the
subdivision or mobile home park;

(b) Soil maps, descriptions, and reports compiled by a registered Soil Classifier indicate no
soil conditions tht would prohibit safe development of -site sewage management
systems(c) If a public water supply system is to be built and utilized, receipt of a(gtter
from the Environmental Protection Division approving the plans to construct the public
water supply system, and approving the source of the water supply.

Authority: O.C.G.A. Secs. 18-1, 31-:2A-6, 31:2A-11.
511-3-1-.15 Technical Review Committee.

(1) The Department shall appoint and maintain a Technical Review Committee consisting of no
more than fifteen individuals with technical or scientific knowledge relating tgsitmsewage
management systems. The committee shall approve new systems, periodically review systems
performance, assist the Department with the development of standards atidegifdenew
technology, assist with the periodic updating of Menual for OnSite Sewage Management
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Systemgsrevise the standards and serve as the authority for product approval, evaluation, and
the development of installation standards. The Comnstiak also maintain a list of approved
systems.

(2) The Committee shall include at least one individual from the following disciplines:
(a) A DPH Environmental Health Section staff person who shall serve as the secretary;
(b) Local County Environmentalist;
(c) Health Distict Environmentalist;
(d) Engineering;
(e) Manufacturing;
(f) Home Builders Association;
(9) Soil Classifier;
(h) University/academia;
(i) District Health Director;
() Environmental Protection Division;
(k) Well Driller;
() Georgia OrSite Wastewater Association;
(m)Land Developer;
(n) Septic Tank Contractor.
(3) The Committee shall meet as deemed appropriate by the Department.

(4) The Department shall adopt a fee schedule for the technical review of new products and
technology.

Authority: O.C.G.A. Secs. 18-1, 31:2A-6, 31:2A-11.

511-3-1-.16 Certification of Soil Classifiers, Septic Tank Contractors, OfSite Sewage
Management System Inspectors, Maintenance Personnel, and Sewage Pumpers.

(1) No person shall perform services as a soil classifier, septic tank contractor, inspection
personnel, maintemae personnel, or sewage pumper unless that person is currently certified
by the Department in that capacity, or is performing services under the persesitd on
supervision of someone who is currently certified by the Department to act in that capacity.

(a) The qualifications for certification of soil classifiers, septic tank contractors, inspection
personnel, maintenance personnel, and sewage pumpers shall be set forth by the
Department and published in tManual for OnSite Sewage Management Systehhe
gualifications shall be based on education, experience, testing and performance.

(b) The Department may suspend or revoke a certification as provided in DPH RtBel511
19,

(c) Certification shall be renewed every two years and shall be conditioned on meeting
continuing education requirements.
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(2) The Department shall adopt a fee schedule for certifications and renewals under this Rule.
Authority: O.C.G.A. Secs. 18-1, 31-:2A-6, 31:2A-11.

511-3-1-.17 Maintenance and Operation.

(1) Prohibited Discharge. No persehall allow the unapproved discharge or spillage of sewage,
nor shall an orsite sewage management system be used or maintained in such a manner as to
allow the seepage or discharge of effluent from such system to the ground surface, to a water
course, drmmage ditch, open trench, canal, storm drain or storm sewer, water well, abandoned
well, lake, stream, river, estuary, groundwater, or other body of water.

(2) Maintenance. The property owner shall be responsible for properly operating and maintaining
the onsite sewage management system to increase its life expectancy and prevent failure.
Maintenance of the system shall be in accordance with the criteria set fortiMarihal for
On-Site Sewage Management Systems

(3) Additives No strong bases, acids, or orgaswlvents shall be used in the operation of an onsite
sewage management system.

(4) Existing System Evaluations. If a performance evaluation of an existing system is conducted,
the evaluation shall be performed in accordance with the procedure set foeMamilnal for
On-Site Sewage Management Systems

(5) Abandonment of a Septic Tank. If the use of a septic tank is discontinued, or if the tank cannot
be made to comply with the Rules and its further use is prohibited, then the property owner
shall either havehe abandoned tank pumped out by a certified pumper and fill the empty tank
with sand, soil, or rock to prevent entrapment, or have the empty tank removed to make room
for a new system component.

(6) Variances. The County Board of Health may grant variancteircases of hardship where
existing systems are malfunctioning.

Authority: O.C.G.A. Secs. 13-1, 31:2A-6, 31:2A-11.
511-3-1-.18 Standards for Non-Conventional On-Site Sewage Management Systems.

(1) The Department shall review absorption figddoducts that differ in design from the
conventional orsite sewage management system. The following standards will be used to
determine equivalency to the conventionalsite sewage management system:

(a) The design infiltrative surface is the wetted trebhotltom area.

(b) Due to the combined effects of compaction, contact area and fines associated with gravel
aggregate, the effective infiltrative surface area shall be reduced by an estimated 50%.

(c) The minimum amount of effective trench bottom infiltrative sugfacea per linear foot
shall be equivalent to the conventionatiBéh wide gravel system.

(d) Sidewall area shall not be considered for design reduction. The minimum amount of
effective sidewall infiltrative surface area per linear foot shall be equivalera to
conventional 36nch wide gravel system.
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(e) The minimum storage volume required for a system shall be equivalent to a conventional
36-inch wide gravel system.

() The design absorption area required is based on the most hydraulically limitimgysaih
that comes into contact with the infiltrative surface of the sidewall, trench bottom, and for
a distance 1 foot below the absorption trench bottom.

(2) The infiltration area for conventional 36ch wide gravel trench absorption shall be considered
to be as follows:

(a) Sidewall Infiltration Area: 2 sq. ft./ft x .50 = 1 sq.ft. / linear foot
(b) Trench Bottom Infiltration Area: 3 sq. ft./ft x .50 = 1.5 sq.ft. / linear foot

(c) Storage Volume: 3 cubic feet / linear foot x 7.48 gallons / cubic foot x .35 = 7.85gAllon
linear foot

(3) Lots approved for development based on a reduction in absorption trench length up to 50%
shall continue to be approved and permitted for up to a 50% reduction in absorption trench
length provided the lot is part of a recorded plat or phet preliminary development plan
submitted to the County Board of Health within one year of the April 1, 2007 rule adoption.
Preliminary plans must include proposed lots and streets with lot identifications, lot
dimensions, and square footage; a topographap with water courses and flood plain
identified; aLevel 3 soil report; the location of the water supply system, raghways,
easements and utilities; and the name, registration number and seal of the professional surveyor
or engineer.

Authority: O.CG.A. Secs. 1:8-1, 31:2A-6, 31:2A-11.

511-3-1-.19 Decertification and Denial of Renewal

(1) The Department may revoke the certification of any person or entity under the Chapter, or may
deny certification, for any of the following reasons:
(a) A violation of Title 31 of the Official Code of Georgia or the Rules of the Departments;
(b) An unfair or deceptive trade practice as defined by Code Sectit+826;

(c) Performing services which a certification is required if, at the time of the service, the person
or entity lack a current certification;

(d) A material misrepresentation or omission on any application for certification or renewal;

(e) A criminal conviction, including a plea of nolo contendere, for any felony, crime of moral
turpitude, or offense related to+-site sewage services;

(f) Failure to pay certification or renewal fees;
(g) Failure to maintain continuing education credits required by the Department;
(h) A civil judgment based on conduct related tesitle sewage services; or

() Such other conduct as, in the opmiof the Department, would render continued
certification of the person or entity a threat to the health or safety of the public.
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(2) The Department may, in its discretion, impose a lesser sanction where the circumstances of the
violation do not merit revocin of the certification, including suspension or probation on
specified terms.

(3) Procedure.

(a) The Department may, but is not required to, refer information concerning a certified person
or entity to the Certification Review Committee. The Committee shabwethe evidence
and make a recommendation to the Department.

(b) The Department shall give written notice of any disciplinary action taken pursuant to this
regulation by certified mail or statutory overnight delivery to the last known address of the
person oentity. The notice shall set forth the facts which support disciplinary action.

(c) Upon request made in writing and received by the DPH Office of General Counsel no later
than twenty days after the written notice of disciplinary action is mailed, the Departme
shall refer the matter to the Georgia Office of Administrative Hearings for hearing in
accordance with its rules. The burden of proof shall be on the person or entity seeking the
hearing.

(4) Effective date of disciplinary action.

(a) All disciplinary actions b the department are effective twenty days after the certified
personb6s receipt of the notice, unl ess ot
certified person makes a timely request for a hearing.

(b) Upon a written finding set forth in the noticeaiciplinary action that the public safety,
heath, and welfare imperatively require emergency action, the suspension of the
certification shall be effective immediately upon issuance of the notice.

(5) Upon request for exculpatory, favorable, or arguably favierinformation relative to pending
allegations involving disciplinary action, the Department shall either furnish such information,
indicate that no such information exists, or provide such information to the hearing officer for
in camerainspection punsant to O.C.G.A. § 503-18(d) (2).

Authority: O.C.G.A. Secs. 13-1, 31:2A-6, 31:2A-11.
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SECTION Bb General Site Provisions

SECTION B - GENERAL SITE PROVISIONS

1) Soil Characteristics

On-site sewagemanagemensystemconstructionpermits shall be denied where soil studies,

soil types, orsite investigations or other geological data indicate soil conditions which
preclude safe and proper operation ofoarsite sewagemanagemensystem or when the
installation of a system woultteate an actual or potential health haz&wail survey maps and
reports prepared on the usual broad scales of 1:15840 feet or 1:20000 feet are not sufficient to
approve property for development with-site sewage management syste@igsite analysis

of soils is required to validate the soil data before construction permits can be approved or
denied.

2) Ground Water

On-site sewagemanagemensystem construction permits for conventional or chamber septic
tank systems shall be denied where the seasonal high ground water elevation is less than two
feet below the bottom of the proposed absorption field, or pit for a privy, or less than one foot
where aerobic pretreatment of the effluent to Class | quality is Mgatér table elevations

will be determined by criteria established in Section @isf Manual

3) Bedrock and Impervious Strata

On-site sewagemanagemensystem construction permits for conventional or chamber septic
tank systems shall be denied where bekliarcother impervious strata are less than two feet
below the bottom of the proposed absorption field, or pit for a privy, or less than one foot
where aerobic pretreatment of the effluent, to Class | quality, is used.

4) Topographical and Other Site Conditiors

A. Fill - Areas consisting of fill shall be excluded from consideration for use of conventional
or chamber septic tank systems unless the County Board of Health, after consideration of
special studies, allows the use of a controlled, uniform fill of pertaeshl, interfaced
with the original permeable soil, and provided that the infiltrative surface of the absorption
trench is located in the original soil or in a fill that meets the above requiremestd. A
Classifier,Registered Engineear Registered Geologishall certify that the kplace fill
meets the requirements in Section Htlms Manualor with County Board of Health
approval, a Level Il Certified Environmental Health Specialist trained in fill evaluation
may approve irplace fillmeeting the requirements in Section Hloé Manual

B. Cuts and Grading If grading, cuts, ditching, trenching or other modifications planned for
the site will ultimately affect the vertical location of the proposed absorption field in the
soil, soil evalation and percolation tests are to be made after alterations have been
completed. This is done so that tests will be conducted in soil of the same characteristics
and at the same depth at which the absorption field will be installed.
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C. Slope- The suitabiliy of the area to be used for the proposed absorption field with regard
to slope shall be determined by consideration of lateral flow of effluent to the surface of
the slope. Slopes of more than 25 percent shall be considered unsuitable unless the
applicaton for the construction permit includes the results of a special investigation by a
soil classifier, which demonstrates that the slope limitation can be overcome by design or
by site modificationsSee Figuré..B.

D. Drainage- Areas with gullies, ravines,rg stream beds, natural and maade drainage
ways, sink holes and/or other similar conditions shall be excluded from consideration for
any onsite sewage management system utilizing soil absorption as a method for final
disposal. Areas subject to frequéinbding should not be considered for installation of on
site sewage management systems
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5) Tables, Figures and Forms

Figure 1.B  Slope- Minimum Soil Depth

<—~>——>
§
X
»

On-Site Sewage Management Systems Manual

Slope % Dimension A Dimension B Dimension C

5 1.8" 25.8" 49.8"

15 54" 29.4" 53.4"

24 « 25 9" 33" 57"

40 14.4" 38.4" 62.4"

k 50 18" 42" 66"

ey 60 21.6" 45.6" 69.6"
> q Where: A = % slope (as a decimal) x trench width; B = Depth to bottom
\\‘ of trench = 24" + A; C = Minimum depth to restrictive layer = 48" + A.
\ Note: 12" is the minimum thickness for a conventional gravel system.
/ternat'ive systems may require varying depths dependent upon design.
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SECTION Cb Soil Information

SECTION C - SOIL INFORMATION

1) Preface

Soil information and its proper application can contribute to the solution of many waste
disposal problems in Georgit can effectively be combined with geology, engineering and
ecology to yield an integrated approach to environmental improveri&ig Manual
concentrates primarily on evaluating the suitability of soils for disposal of liquid waste from
individual homes through septic tanks and subsurface soil absorption systems.

It is hoped that the following information will help to point out how to avoid the mistakes
frequently made in choosinguitable developmentsites where the soil is to be used for
treatment and disposal of liquid waskeich mistakes can resultincreased land use conflict,
environmental degradation and a waste of time and money.

Although these sections of the Manual were developed to provide information to all people
interested in solving relevant waste disposal problems where soil charactesstic
contributing factors, the majority of the material will probably be most useful to environmental
health specialists and other environmental health workers, surveyors, engineers, developers
and other persons and groups frequently confronted with gnakgnificant land use decisions.

2) Introduction

A. Soil and Environmental HealthSolil is a term that means different things to different
people To some it is a material in which plants grow in a yard or a.fieddsome, the
color of the soil ismportant and they speak of red soil, yellow soil or blue.dayothers,
the soil texture is important and they speak of sandy soil, clay soil, light soil or heavy soil
To some the soil is everything above hard rock and to others it is the plowThyer a
part of soil evalwuation deals with communi
Asoil typesodo and fAsoil characteristics. O

The soil scientist, who deals with the genesis and morphology of soils, thinks of soil as that
part of the unconsalated mantl¢parent material), covering the surface of the earth, that
has been acted on by the forces of climate and vegetation, on a given relief, over a period
of time, to form a separate and distinct b¢slyil profile). Thus, the soil reflects the tumal
environment of a unit of landscapigy observing the soil characteristics of a given unit of
landscape and knowing the environmental conditions that produce such characteristics, a
prediction of the problems of the natural environment can be made.

The rapid expansion of the population and its migration into urban and suburban areas has
created the need for environmental predictions for planning purpasesuse and lot
constitute the environment within which a family makes their hddoneh conditionsas
extremes of wetness or soil permeability on a home site exert a strong influence on the
environmental health of the family living on that siBampness, ponded water, flooding
around or under a house, use and failure of conventional septic tank systaoked
foundations and the inconveniences that go with these problems, are a direct outgrowth of
the soitwater relationship on a lot or within a subdivision.
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Problems with environmental health associated with soils result from errors in man's
attemptto modify his environmeniThese errors are generally made by failing to predict

soil suitability and in making allowances for modifications or corrective meadtwes
example, the natural environment of a lot changes in terms of wetness throughoat the ye
and from year to year with changes in the weaffleus, an evaluation of the wetness of a

lot based on the presence of free water in the soil can be expected to vary throughout the
year.

Prevention of environmental health problems associated with awmilswvaste disposal
requires prediction of the problems before development hdgjiediction of the problems
allows for modifications to be considered prior to developn@mnirective measures made

after development are more costly, as well as inconvetaehe homeowner or developer

The use of modifications or corrective measures raises the cost of development of a site in
terms of initial investment, in terms of maintenance required and in terms of the end result
obtained.

Evaluation of land from ann@ironmental health viewpoint requires an understanding of
the problems associated with a given unit of landsésgéstudy) and an understanding
of the processes of conventional septic tank systems.

B. On-Site Disposal of Liquid WastesVastewate(sewagg contains many substances that
are undesirable and potentially harmfilesent are pathogenic bacteria, infectious viruses,
putrescible organic matter, toxic chemicals and excesses of the nutrients nitrogen and
phosphorusAny of thesecould create puldi health hazards and nuisances if the wastes
were discharged into the environment without proper treatrmierntrotect the public and
the environment, wastes must be treated and disposed of in a safe and effective manner.

Characteristics of Household Wast&lormal household sewage consists of all the liquid
household waste, including waste from the toilet, bath, kitchen and lauhiisy is
composed of about 99.9 percent liquids and about 0.1 percent $bkdsmall percentage

of solids is responsible fmuisances and, along with the microorganisms in sewage, is the
cause of health hazardspproximately twethirds of the solids are of organic composition
The remainder is inorganic.

The organic compounds are the primary cause of odors and the nuisabfEmp
attributed to sewagdhese are the compounds that require large volumes of oxygen to
make them stable, inoffensivand norhazardousOrganic compounds in sewage are
divided into three groups: nitrogen compounds, carbohydrated fats Nitrogen
compounds include proteins, amino acids, amines, peptone, ureBhetcarbohydrates
include sugars, starches, cellulose, €he fats include fats, oils, grease, soaps, detergents,
etc.

The total solids in sewage consist of dissol{@dsolulte) solids, suspendddr colloidal)
solids and the heavier settleable soliibe dissolved and suspended solids remain in the
sewage and do not settle pwhile the settleable solids are removed from the sewage by
gravity. In raw sewage, about 20 pentef the total organic solids are dissol\{sdluble)
solids. In aged sewadafter 24 hours in a septic tank), the dissolved solids increase to
about onehalf or slightly more of the total solids initially in the sewagjeis is a result of

the bacteriahction on the suspended and settleable solids.
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Treating the Waste®A successful orsite sewage management system is one which will
render the wastes harmless while not allowing harmful pollutants to accumulate to
dangerous levels in the environmdhts important to point out that the environment is the
part of the system providing the final treatment necessary before the water is of a suitable
quality for reuselt is a stream in the case of a municipal treatment plant and the soil in the
case of a corentional septic tank systeifithe pollutant load received by the environment

is too great, pollutants will not be broken down and they will accumulate, leading to failure
of the system.

The environment will perform three functions in the treatment stegdt will, (1) tie up
inorganic compounds by chemical adsorption in the soil and sediments or by plant or
animal uptake(2) dilute the waste concentrations by the addition of purer surface water or
groundwater an@) break down the wastes and recyhke constituentsT he ultimate goal

of any wastewater treatment and disposal system is to perform the latter function.

To design a safe and effective wastewater treatment and disposal system, it is necessary to
evaluate the physical characteristics of theal environment where discharge of the
partially treated wastewater is to be mafach site has its own characteristicat limit

its potential as a treatment mediufthis is particularly critical where esite sewage
management systems are necess@rysite systems lack the advantage of public or
community sewage systems, where wastes can be collected and conveyed to a treatment
plant located at a site, which is selected for its suitability to receive the wHstissthere

are fewer restrictions fesites serviced by a public or community sewage syStersite
systems, on the other hand, must be located near the point of waste generation and local
environmental conditions are often less than optiifaé result is that development must

often be praibited or other means of disposal found.

Conventional Septic Tank Systermsaditionally, the septic tankoil absorption system
has been used to provide-site treatment and disposal of liquid wastiéss an ideal
system for disposal of liquid wastefce it is simple, relatively maintenance free and
inexpensive when compared to public systeWben properly designed, installed and
maintained, it is a very satisfactory system.

In general, the septic tank is used to provide partial treatment of theastewaterlts
primary purpose is to protect the soil absorption system from becoming clogged by solids
suspended in the raw wastewafBne wastewater is discharged from the home directly
into the tank where it is retained for a day or mbnaring thistime, the larger solids settle

to the bottom, where a sludge blanket develdps greases, oils and other floating
particles rise to the top to form a scum layer.

In addition to acting as a settling chamber and providing storage for the sludge and scum,
the septic tank also digests or breaks down the solids that have been rekmaezdbic
bacteria, organisms that live without oxygen, feed on the sludge and reduce its.volume

the process, soluble organic matter is released from the sludge ietiflukeat Methane

and carbon dioxide gases are also produced which are vented from the tank through the
house plumbing venOnly about 40 percent of the sludge volume can be reduced in this
manner, however and about once every three to five years itisahtk to pump the tank

to remove the accumulated solidfsthis is not done, the tank will fill with sludge to the
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point where the settled solids will be suspended and washed out into absorption fields,
where they can quickly clog the soil pores.

The chrified liquid flows from the septic tank to the soil absorption field for secondary
treatment and final disposdt is an odorous liquid, high in partially degraded waste
constituents, suspended solids, organic matter, ammonia and nitrlBgdrogenic
(diseasecausing) bacteria and viruses may also be present in high numbers, as indicated
by the incidence of fecal coliforms.

However, the conventional septic tank system has no process designed specifically to
destroy pathogenic organisn&hould any pathamic organisms be present in the sewage,
they may be removed by the sedimentation process or be killed by the septic conditions
existing in the septic tanklowever, a large number of any pathogenic organisms present
initially in the sewage are carried aftthe tank in the effluenSince the system has no
chlorination process, the destruction of these remaining pathogens, as well as the oxidation
of the effluent, must be accomplished in the.sbilese pathogenic organisms gradually

die off or desiccatas the effluent filters through the soil, but during this time they are
carried for varying distanceShe smaller organisms, especially the viruses, may be carried
for great(although unknown) distanceBhe movement of viruses seems to depend on soil
moisture and with high water tables and saturated soil conditions; viruses may move a
considerable distancén one New York state study, it was found that viruses are able to
travel more than 200 feet in sandy soils.

Primary and secondary treatment of sewhge the same goal, whether the treatment
occurs in a sewage treatment plant, an oxidation pond or-aiteosewage management
system That goal is the destruction of all or most of the pathogenic organisms and the
removal by oxidation of the organic mattand other detrimental chemical compounds in
the sewageThe main difference is that in a sewage treatment plant, the treatment is
controlled and regulated by man through the use of various pieces of equipnieabn

site sewage management systene theatment is dependent entirely upon natural
processesOnce the system has been installed, man has virtually no control over the
functioning of the system and can do little to regulate the treatment processes that are
occurring naturally A certain amount of preventive maintenance can be provided, but,
except for removal of accumulated solids from the tank, this is only to avoid external
interference.

For this reason, the conditions under which a system is installed must be the most favorable
to the funtioning of the systemrhis includes not only the construction of the system,
which is controlled by man, but also the natural factors, such as soil conditions, slope of
the land, drainage, water table, etc., that are not controlled by man but can tesl ¢8lec

man The selection of these natural factors is as important to the proper functioning of the
absorption field as is the selection of the proper equipment in a sewage treatment plant.

The conventional septic tank system usegimentation and anaerobic decomposition in

the tank and oxidation in the absorption field to treat the sewagdwo types of treatment
occurring in the tank take place at the same time and are counter to eaclTln¢her
settleable solids in the sewaggttle to the bottom of the tank, removing about 35 percent

of the solids through putrefaction and fermentatibinis decomposition produces large
amounts of gases, which tend to stir up the contents of the tank as the gases rise.to the top
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Because of th rising gases, many of the fine particles which would otherwise settle out,
remain suspended in the liquid sewage and are carried out to the absorption field in the
effluent.

To a large degree, the amount of solids being carried out to the absorptiom fiee
effluent is determined by the accumulated solids in the. fah& tank will never clog
completely as long as effluent is carried out to the absorption Asldhe accumulated
solids gradually build up in the tank, they increase in the effldensome extent, the
amount of solids in the tank and in turn in the effluent being carried out to the absorption
field can be reduced by increasing the retention time in the Tarkcan be done by using

a larger tankWhen the tank has reached its catyaand can accumulate no more solids,
the amount of solids in the effluent will equal the amount of solids in the raw sewage
coming into the tank minus those solids that are lost by decompog3itiersolids leaving

the tank in the effluent are in dirgmoportion to the accumulated solids in the tank and to
the solids in the raw sewage coming into the tank.

The solids being carried out in the effluent can be held to a minimum by having the tank
frequently cleaned, i.e., by having the tank pumped to rentio® accumulated solids
Except for cleaning the tank, other maintenance is not requifeile several septic tank
cleaners and other chemicals are on the market to assist the decomposition process
occurring in the tank or in the absorption field, theseve no useful purpose The
decomposition process that occurs in the tank is a natural process carried out by anaerobic
bacteria and requires no outside chemical assistaheeaerobic process occurring in the
absorption field requires only oxygen, suddition to the bacteria present, for the
decomposition process to take pladghemicals currently on the market do not
significantly aid the process and also may have some adverse effects on thelsyat#m

some products break down or loosen the gduthyer in the septic tank, which is then
flushed into the absorption field and causes premature clogging.

Chemicals such as magnesium and calcium tend to keep the soil open so that the effluent
can be absorbed more readily by the.dddwever,magnesium compounds are poorly
soluble When combined with the sewage or the effluent, these form compounds that are
not readily soluble so that their ions are not readily liberaféds reduces their
effectiveness in opening the sdodium and potassiu compounds are very soluble so

that their ions are readily availablélowever, these have an opposite effect from
magnesium and calcium ions, causing a breakdown in the soil, which increases the chances
of clogging In either case, a relatively large amoof the chemical is needed to cause an
effect If any benefits are derived by the use of the chemicals, it is only on a temporary
basis and will not be a solution to any problem.

ASeeding the tanko with anaer oobatedindiagiogt er i a
the bacterial process of a new tankis is done by placing old sewage or sludge or manure

in the new tank so that the anaerobic process will begin immedidt@iever, raw sewage

coming into the tank from the building initially comai sufficient anaerobic and
facultative bacteria so that the seeding is not necessary, although it has no adverse effects.

Raw sewage initially contains three to five parts per mil{lgom) of free oxygen and is
acted upon by aerobic and facultative baat& his oxygen in the sewage is derived from
the liquid wastgwash water, kitchen sink waste, bath waste, etc.) rather than from the
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human wasteHowever, the oxygen is soon used up by the aerobic bacteria and the less
efficient facultative and anaerabbbacteria become more activ this point, the sewage
becomes septic.

Sewage contains an abundance of nutrients and water, providing an excellent
microbiological medium for the growth of bacteiaw sewage contains from 100,000 to
1,000,000 bacteriagp milliliter. This increases to 10,000,000 to 10,000,000,000 per
milliliter in aged sewag€l he strictly aerobic bacteria cannot grow in stale or septic sewage
and tend to die ofHowever, many of the strict aerobes are spore formers and exist in the
stde or septic sewage in their dormant stafgee majority of the bacteria are facultative
and grow in septic as well as raw sewaldeese bacteria also grow in the sewage effluent
that passes through the tank into the.sOither microorganisms in sewageclude
protozoa, fungi, nematodes and viruSése amoebae are the major intestinal protozoa and
exist in the sewage in the cyst sta@jighough the yeasts are facultative or anaerobic, most
of the other fungi, including the molds and the #aestinal préozoa, are aerohidhe
aerobic organisms tend to die off in the septic sewage or occur in the cystrstige
stage they are largely unaffected by the septic conditiinse the viruses grow only in
living cells they do not increase in the septitktar in the effluent in the soinstead, they

tend to die off over a varying but usually long period of time.

Many genera of bacteria are present in septic sewageng the acid producers,
Alcaligenes, Aerobacter, Escherichia, Flavobacterium and Pseuwds are the most
numerousThese are facultative and are also active when the effluent is oxidited of

the anaerobes are also acid producéng methane formers are less numerous and are
strict anaerobed'hese include species of the genera Mathanterium, Methanococcus

and Methanoscorcina, although other species produce methane as one of their end products
The Desulfovibrio species are strict anaerobes and are important in the reduction of sulfur
compoundsTheir end product is hydrogen sulfidehich may react with existing metallic

ions to form other sulfides, most of which are insoluble.

Since anaerobic bacteria must derive their oxygen from organic matter, they must utilize a
larger amount of organic matter than do aerobic bacteria, butifwmmposition processes

are not as complete as those of aerobic baciEn@ anaerobic decomposition processes,
because of the limited source of oxygen, are much slower than are the aerobic
decomposition processd3ecause of this and the short timetteawage remains in the
septic tank, the decomposition of organic matter is incomplete and must be completed
through the oxidation processes in the soil.

In the putrefactive and fermentative processes that occur in the tank, the solids are broken
down intoinorganic compounds, liquids and gadesaddition to these, many of the solids
initially in the sewage remain in the effluent since these processes are not carried to
completion due to the slow action of the anaerobic bacteria.

The solids that do remaiend to be converted to suspended and dissolved .Sdltite

many settleable solids still remain in the effluent, they are of a smaller size than are the
settleable solids in the raw sewagbese factors make the septic tank an inefficient means
of sewa@e treatment.

The 4050 percent of nitradrganic compound@nainly proteins, amino acids and amines)
is reduced primarily to simpler compoun@®ethane gas, ammonia and ammonium
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compounds) through the process of ammonificatiermentation of the 480 pecent
carbohydrategstarches, sugars, cellulose, etc.) is partially carried out with the liberation
of large quantities of methane, hydrogen sulfide and carbon dioxide §hsesugars and
starches are quickly acted upon by the bact&ha cellulose, bwever, is fermented much
more slowly and receives only minimal bacterial decomposition while in the tank.

The sulfur compounds are acted upon by sulfur badtgpecies of Clostridium, Proteus,
Senatia, etc.), which produce hydrogen sulfide or othdfides from organic sulfur
compoundsThese sulfides, including dissolved hydrogen sulfide gas, are carried out to the
absorption field along with the compounds not acted upetergents, soaps, fats, greases
and small amounts of other chemicals that @esent in the sewage are acted upon very
little by the bacteria in the tanKhose that do not rise to the top of the tank as scum are
carried to the absorption field in the effluent.

The nitrogen cycle, the carbon cycle, the phosphorus cycle andlthe cicle are all
essential in nature for the decomposition and the reuse of essential mateewlare also
essential in the treatment of sewage, whether this treatment is in a treatment plant or in an
onsite sewage management systémthe convenbtnal septic tank system, these cycles
have their beginnings in the septic tank under anaerobic condifitves cycles are
completed only under aerobic conditions in the absorption #eddbbic conditions must

be found in the soil in the absorption fieddthese cycles are incomplete and the organic
and inorganic matter remains in the unstable and offensive state.

In the nitrogen cycle, the nitrogen compoufjpioteins, amino acids, amides, urea, etc.)
are partially decomposed into ammonia, methane gesksito ammonium compounds in

the septic tank under anaerobic conditidrtss cycle is continued in the absorption field
where the compounds are oxidized first into nitrites and then into nitidtescycle is
completed when plants absorb the nitratas af the soil and convert them into plant
protein A continuation of the cycle is the conversion of the plant protein into animal
protein However, in the area of the absorption field only part of the nitrates is taken up by
the plantsThe remainder stayin the soil Nitrates are generally considered quite mobile

in soils and can be leached out in the groundwater as well as taken up byRiaate
water supplies in the vicinity of absorption fields will sometimes contain nitrates
concentration fothe nitrates in well water is variable and is dependent upon the porosity of
the soil, the concentration of the nitrogen compounds in the sewage, the amount of nitrates
absorbed by the plants and the distance of the water supply from the absorptidh field
high concentration of nitrates in drinking water should be avoidedmaximum
contaminant level of 10 milligrams nitrates per liter of water has been set by the
Environmental Protection Division, Georgia Department of Natural Resources.

The oxidation bammonium compounds to nitrites and nitrates is the nitrification process
In the absence of oxygen, the reverse process is brought about by anaerobic bacteria and
the nitrates and nitrites are reduced to ammonium compounds.

The sulfur cycle is also revable The sulfur compounds in the sewage are decomposed
to hydrogen sulfide and to other sulfide compounds under anaerobic conditions in the tank
In the absorption field, in the presence of oxygen, the sulfur bacteria oxidize these
compounds first to sfites and then to sulfated#Jnder anaerobic conditions in the
absorption field the sulfites and sulfates are reduced to sulfigesogen sulfide or other
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sulfides present in the effluent remain unchanged if anaerobic conditions exist in the
absorption fld. The black odorous substance associated with malfunctioning or poorly
functioning absorption fields is ferrous sulfid€he presence of this product in an
absorption field indicates the lack of sufficient oxygen and therefore anaerobic conditions
Fermus sulfide is an insoluble compound and increases the clogging of the soil.

A properly designed and constructed absorption field is a very effective biological and
physical filter, which is able to break down the organics and other chemical substances and
remove pathogenic organisms, including viruséss is true, however, only where the

soils meet rather specific criteri@uite often these criteria are not met and failing systems
result, causing public health hazards and nuisances.

Unfortunately, manysoils in the state do not meet the necessary criteria and thus are
unsuitable for ossite liquid waste disposal, while many others are only marginally suitable
and may require extensive modification to make them suitddke are interested in
identifying those with minimal or no restrictions and also those soils with marginal
suitability that may be successfully modified and safely used for wastewater disposal.

C. Problems and Causative Factors in Failure of Subsurface Waste Disposal Systems
Regardless of #initial permeability of the soil, many absorption fields fail after a number
of years of use due to soil clogginbhis first type of failure discussed below might be
characterized as creeping failure, or death by old age and/or lack of proper ma@tenanc
Failure may be evidenced by the surfacing of untreated effluent causing nuisance odors
and public health hazardalternatively, subsurface ponding of water in the absorption
field may cause the tank to overfill, resulting in sluggishness or stoppélge dfains in
the buildings being serviced by the conventional septic tank sy¥tater then backs up
in toilets and other fixtures in the buildings.

The reason for creeping failure is the gradual formation underground of an impermeable
clogged or crustklayer in the soil below and around the absorption figlow of water
through this clogged or crusted zone is severely restricted or even eliminated, although the
permeability of the surrounding soil remains essentially unchaf@mwsequently, large
volumes of septic tank effluent accumulate in the absorption field.

Several physical, chemical and biological phenomena occur, progressively or jointly, to
produce zones of gradually decreasing permeability in soils inundated by septic tank
effluent These pocesses are largely independent of the composition, constitution or
texture of the soil at the system site, the design or layout of the absorption field or the
nature of the materials and techniques used in its construgsaa result, even the most
carefully constructed systems installed in soils of optimum permeability are subject to
failure through clogging or crustin§ome of the mechanisms involved in soil clogging by
septic tank effluent are described in the following paragraphs.

Every soil is coposed of myriads of particles of varying shapes and.s&iase these
particles cannot fit together perfectly to form a solid mass, each soil is replete with a
labryinthic series of interjoining pores of capillaries, which are normally filled to varying
proportions with air or water depending upon the moisture content of theBeoduse

these capillaries or pores are interconnected, moisture such as that from rainfall can slowly
pass from higher to lower laygitsorizons) in the soil and eventually irttee groundwater

Soils composed mainly of large particleands) have larger capillaries and conduct water

On-Site Sewage Management Systems Manual Page40 of 289



SECTION Cb Soil Information

faster(i.e., water soaks or percolates through sandy soils at higher Petes)il particles

size decreases, the size of tepillaries also decreases and although the number of
capillaries increases, water soaks or percolates much slower through finer grained soils
(Rates decrease in the series: coarse sand >fine sand>sandy loam>silt>silt clay>clay).

When large amounts of puneater are allowed to pass through soils composed of particles
of different sizes, the rate of percolation is found to gradually decrBaseeason for this

is that the flow of water causes smaller particles to become dislodged and to be swept into
someof the larger capillaries where they become lodged in constricted areas, effectively
blocking the capillaries.

This phenomenon causes deterioration of the physical structure of the soil and when
referred to surface soi |mpressionaofpuddied/seilacan he n
cause fAsmearing, o0 i.e., more effective bl o
forces Smearing can occur during construction ofsite sewage management systems if

heavy machinery is run over or used to excawatesoils This compression effect can

cause reduction in flow through the walls of absorption trenches as it effectively seals off

soil capillaries.

Puddling and smearing are not the only phenomena that initiate blockage of the soil
capillaries Although most of the solids present in household waste watsuslly about

400 ppm) settle out as sludge at the bottom of the septic tank and the bulk of fats and grease
separates as a floating scum at the top of the tank, the effluent dischargedeat@etiiate

height from the tank into the distribution system leading to the absorption field is not
completely free of suspended insoluble solRissidues of vegetable matter and fibers from
toilet tissue and similar items form swollen-gjge particlesnot very different in density

from water Such particles do not settle out rapidly and some are carried in the effluent into
the absorption fieldNormal septic tank effluent usually contains about-180 ppm of
suspended solidsThe capillaries in theasl of the absorption field filter out these
suspended particles very effectively, but the pores of the soil filter become stopped up by
them, reducing the rate of percolation.

Effluent from the tank also contains large numbers of bact€hia bacterial €lls also
behave like small particleThey are filtered out of the percolating effluent by the soll
capillaries, causing further blockage of the soil pores.

Both these bacteria and the natural soil bacteria present in the absorption field are provided
with a constant supply of dissolved inorganic and organic nutrients that contained in the
effluent flowing into the fieldConsequently, all of these bacteria multiply very rapidly in

the soil and the resulting microbial biomass creates further barriees $ed¢page of water
through the solil capillaries.

Although these phenomena cause a detrimental reduction in the rate of flow of water
through the soil, they also produce a beneficial increase in the wastewater treatment
capability of the soilA tighter filter is more efficient at removing suspended solids while

the larger bacterial biomass is more efficient at degrading organic wastes in the septic tank
effluent.

Septic tank effluent enters the absorption field intermittently in direct relation to amount
ard frequency of water usaggffluent entering the septic tank displaces a finite volume
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of clear liquid into the absorption fiel@io avoid surfacing of effluent or saturation of the
absorption field, soil percolation rate must balance the volume offthergfto be filtered
through the soil layerdAs a sequel, air enters the absorption field through soil pores to
further dry the absorption field.

As long as air continues to be drawn into the absorption field as the water soaks away, a
mixed population baerobic microorganisms will remain in the absorption fieldffect
biodegradation of the soluble and insoluble organics transported into the absorption field
with the septic tank effluent.

However, as more and more soil capillaries become pluggedatthat which the water

seeps away becomes slower and slower so that less and less air is drawn into the absorption
field. Under these conditions, aerobic fermentation in the absorption field is gradually
replaced by anaerobic fermentation.

During microbid fermentations microorganisms digest organic materials using part of
them for energy maintenance and part for forming their cellular.nrassder to break
down and utilize organic compounds, microorganisms must have other compounds
available to be useds electron acceptor§he oxygen present in the air is the normal
terminal electron acceptor used by all aerobic organisms in this prdd¢essxygen is
reduced to water and used to produce carbon dio@@2) from some organic
compounds|f no air is available, microorganisms that can live in the absence of air
(anaerobic bacteria) will use other inorgaf@a@., nitrate or sulfate) or organic compounds
as electron acceptofReduction products associated with organic matter conversion under
anaerobiaconditions include nitrogeffrom nitrate), sulfidg(from sulfate) and methane
(from organic), each again being accompanied by carbon di¢&id2) produced from
organic matter decomposition.

In absorption fields, when air is no longer drawn into thetkeifange of electron acceptors
available to microorganisms in the absorption field becomes very restii¢teck is no
dissolved oxygen in the septic tank effluent because any air in the water has already been
used up in fermentations in the tamkost o the simple, readily biodegradable organic
compounds have also been converted in the tank, so that these, too, are no longer available
as electron acceptor®nly minor amounts of methane are produced in ponded effluents.
The only significant electron agptor available in ponded fields is sulfé4el0 ppm) This

is rapidly reduced to sulfidécven though septic tank effluent is alkalifpH=7.58.0),

owing to free ammonia in the water, free hydrogen sulfodi®r) becomes detectable in

fields thathave been constantly ponded for a few months.

Sulfides are toxic to most microorganisn@nly surface bacteria, which can reduce
sulfides further to elemental sulfur, can survive in the presence of high sulfide
concentrationsThe presence of free sulfidestagnant absorption fields may therefore kill
off many of the bacteria, which would otherwise be degrading org&8oecse of the free
sulfide may be converted to insoluble sulfur, causing further blockage of soil. pores
However, very little of the sulfie produced in the absorption field remains in the free state
The bulk of it combines with ions of heavy or transition metalg., iron, manganese,
nickel, copper, magnesium, zinc, etc.) present in the soil or in the wastévpgan total
metal catios in septic tank effluentThis causes the deposit of black, insoluble, inorganic
sulfides in the bedd-ailed absorption fields invariably have intensely black impervious
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layers underneath and around the graVkbe gravel itself is generally coated whlack
slime This is not surprising since incoming tank effluent already contafmgp@m of
sulfide.

The insoluble sulfides contribute to further blockage of the soil capillaries, but this may
not be their most deleterious effebtany elements tied umiinsoluble form as sulfides

are required by microorganisms for their redox enzymes, the organic catalysts needed for
respiratory functions, including degradation of organic magrding of trace elements

by sulfides may therefore inhibit organisms othise capable of destroying organic
materials in the absorption field.

One last contributor to clogging is the action of the anaerobic bacteria thembtdwgs
microorganisms, especially anaerobic bacteria, produce polysaccharide slimes or gums,
which they secrete into their surroundingehese seem to function as a protective sheath
around the bacterial cell walwhen formed in situ in the absorption field, such
polysaccharides help to form an impermeable layer in the bacterial@Qayanic matter,
obtaned from clogged layers of ponded fields, contain about 5% polysaccharides, some of
which may be from bacterial slimes or gums of this type.

Appearance of Clogged Zone: A combination of physical deterioration in soil structure,
soil pore blockage by sobkdand bacteria from the effluent, proliferation of heterotrophic
soil bacteria and deposition of insoluble sulfides and bacterial slimes, gums and metabolites
(e.g. sulfur) produces a zone of clogging in the soil which will not allow water to seep away
at a tolerable rate. Measurement of the distribution of organic matter through typical
clogged layers reveals that the bulk of this material occurs in the soil immediately next to
the gravel The amount decreases abruptly with the distance outward or dowfraward

the gravelA similar distribution is found in the amount of sulfides in the soll.

Where this type of zone occurs in a coarse textured soil, air can begin to penetrate into the
soil beneath the clogged areas restoring aerobic conditions when thefflaater
diminishes The minor amounts of organic matter present under the zone of maximum
clogging are then apparently oxidized and degraded rapidly, so that the soil in this region
reassumes an almost natural appearahcelatively sharp boundary theasults between

this aerobic layer and the heavily blocked, black anaerobic [Elyedense anaerobic layer
becomes very hard and brittle, assuming the character of a crust in tesagdionally a
narrow grey intermediate zone is observed underrtatblack crustThis crust is very

strong since it is capable of retaining thousands of gallons of stagnant water, which are
ponded above it in the field under several feet of hydrostatic fibadsoil above the crust

is thus permanently saturated withoisture, but that below the crust is unsaturated,
generally having about the same moisture content as similar soils at the same depth in areas
quite far removed from the field.

D. Other Causes of Failure Other possible causes of failures with-te sewage
management systems that use soil for final treatment inddutl@re not limited to:

1. Seasonal or permanent high ground water elevations;

2. Structural damage to soils with high clay content by construction equipment, especially
if soil moisture is high;

3. Sydem improperly installed;
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Inadequate design capacity for the actual sewage loading;

5. User abuse in the form of overloading, failure to perform maintenance intervals, neglect
of leaking or maladjusted plumbing fixtures, inordinate use of chemical additives o
other deleterious material and physical damages to part of the sewage system caused
by digging, grading, filling, heavy traffic or other damaging actions;

6. Flooding by storm water or other surface water sources; and

7. Adverse soil conditions such as shalldedrock or very slowly permeable soil
conditions.

3) Soil Evaluations

A. Use of Soil Maps in Evaluating Site Suitability for Soil Absorption Syst&msmaps are
an essential part of the environmental evaluation of an aresy represent parts of the
earth surfaceSoil evaluation for ofsite sewage management systems involves a specific
location in the landscape that is difficult to describe without a map.

The soil maps indicate different soil types by soil symbols and the solid lines containing
the ymbol show the boundary and extent of each.&eaexample, Trouprr) represents

a deep, welllrained soil, located on upland ridge tops and hillsides of the Southern Coastal
Plains; Chatug€Ch) represents a deep, poorly drained, nearly level soiledaan low

stream terraces in mountain valleygerpretations of the soil maps will indicate whether

or not soil at a particular site is subject to an intermittent high groundwater table or has
rock formations near the surfadese will also help to aid mistakes caused by variable
percolation test rates that result from the test being conducted during different seasons of
the year.

The preliminary investigation of an area with soil maps will permit the determination of
site suitability regardless di¢ time of year the evaluation is madlke soil map is reliable

for predicting general soil capabilities for an area of several .admgever, it generally
does not contain enough detail to predict the limitations for a specific disposmatese
different types of soil can exist within short distancktaps are likely to be least reliable

in the vicinity of a soil boundary.

The preliminary investigation of an area with the use of soil maps can be an important tool
in reducing developmemosts If the soil map indicates that a high percentage of an area
is unsuitable for conventional septic tank/soil absorption systems, it may not be
economically feasible to pursue developmeniis would require consideration of
alternative orsite sewagemanagement systems or a community or public sewage
treatment systentf a community or public sewage treatment system is selected, then a lot
by lot evaluation could be eliminated.

A subdivision map or plat showing lots and roads is of little value faluating an area

for the development of conventional septic tank/soil absorption systems unless soil types
have been used as a basis for the evaludtiofact, without consideration of soil types
during the preliminary investigation, this could createbfgms such as road and street
relocation, resubdividing and other costly changes.

B. Physiographic Provinces The physiographic provinces or major land resources areas
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(MLRAGsSs) provide a gener al idea of what <can
parent materialsGeorgia has eight provinces that vary greatly from the mountains to the
sea SeeFigure2.C.

1 Sand MountaifMLRA 129) This province consists of mountain plateaus with gently
sloping ridge crests at elevations of approximately 1500 t0 #8¢t above sea level
Side slopes of the plateaus are steep with escarpments of sandstone, shale and
limestone Mean annual rainfall is approximately 54 inches.

1 Southern Appalachian Ridges and ValléfH_ RA 128)- This province consists of
ridges of limetone, cherty limestone, sandstone and gently sloping valleys filled with
material eroded from the ridgdsevations range from approximately 600 to 1500 feet
above sea leveMean annual rainfall is between 52 and 56 inches.

1 Southern Blue RidgeMLRA 13B) - The Blue Ridge Province consists of mountain
ridges with steep slopes, foothills and narrow intervening valleys, underlain by acid
crystalline metamorphic rockDepth to rock is shallow except over some of the
colluvial materials occurring near thetbbom of slopesElevations range from about
700 to 4,700 feet above sea ledkan annual rainfall is between 52 and 90 inches.

1 Southern PiedmorfMLRA 136) This province is a broad plain that has been dissected
by streamsilt is an old land surface #i rounded slopes that is underlain by acid
crystalline and metamorphic radklevations range from about 500 to 1500 feet above
sea levelMean annual rainfall is 44 to 56 inch@$e degree of the slope has a strong
influence on the soils developed ozegiven parent materigDn steep relief, the soils
are generally shallow and weakly developed, while on flat relief the soils are usually
deeply weathered with deep clay subsdillay or fragipans are frequently associated
with flat areas and seasonaltesatables are associated with these soils.

1 Sand Hills(MLRA 137) This province consists of gently sloping to steep sloping soils
derived from marine sands, loams and clays that were deposited on acid crystalline and
metamorphic rocksElevations rangerém 300 to 500 feet above sea leWdlean
annual rainfall is between 40hd 52 inches.

1 Black LandgMLRA 135A) This province consists of irregular ecrtoppings of marl
and clays and shallow to moderately deep soils derived from marl ané&dagtion
is approximately 400 feet above sea leM#an annual rainfall is about 46 inches.

1 Southern Coastal PlaifMLRA133A)- This province consists of soils occupying broad
in stream areas having gentle to moderate slopes and underlain by marine sands, loams
and/or claysElevations range from approximately 250 to 500 feet above sea level
Soils are generally deep addpth to rock is usually greater than six féan annual
rainfall is between 40 and 52 inches

1 Atlantic Coast Flatwood$MLRA 153)- This province consists of nearly level and
shallow depression soils, which generally have seadughl watertables ad are
underlain by marine sands, loams and/or cl®eep sandy surface soils are usually
found in this province, but loams and clays underlie most of the area and restrict
downward movement of watefeasonal water tables and drainage are a problem
Elevdions range from sea level to about 300 feet above seaNde@h annual rainfall
ranges between 44 and 53 inches.
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1 Tidewater Area (MLRA 153B)This province is on a nearly level coastal plain crossed
by many broad, shallow valleys that have meanderiegust channels. Most of these
valleys terminate in estuaries along the coast. Mostly unconsolidated Coastal Plain
sediments occur at the surface throughout this area. They are a mixture -tdidiver
sediments in old riverbeds and on terraces, flood ptaidsieltas. The soils in the area
are characterized by restricted drainage; an aquic moisture regime; and mixed clay and
siliceous mineralogy. The water table typically is close to the surface. Elevation ranges
from sea level to less than 25 feet. Loadief is mainly about 3 feet or less. Average
annual precipitation in this area is 40 to 58 inches.

C. Soil Profile- A soil profile consists of a vertical section of the soil extending through all
its horizons and into the parent materfalnumber of simihr soil borings indicate a soil
series landscapé soil profile will have a surface soil, a subsoil and parent material
Upland soils, other than in the coastal plains, usually have hard rock below the parent
material.

Soil borings are made in a unit @anidscape to confirm expectatioAsrecord should be

kept of the depth, colpand texture of each major horizorhe record should show the
range in depth, color and texture within a unit of landsc&gweral borings may be
necessary whermgeviations are noted.

Soils on hilly or steep topography can frequently be expected to have thin or no subsoils
In some places, the original surface has eroded away and the present surface layer contains
subsoil material.

Changes in the soil series maydee to changes in parent material, deposits or capping
and depth to restrictive layers such as clay, sand, fragipans or hard rock.

The soil borings will indicate depth to hard ro@ke soil color, especially subsoil color,

will indicate thepresence of a seasonal water table in the soil, which causes problems
during wet weatherThe soil texture will indicate possible problems with the rate of
absorption, as well as the best horizon to test for absorption rates and in which to install
absorpion lines.

D. Soil Color- Soil color is a reliable guide to the natural drainage of a landstiagpen
provide clues as to whether the soil has difficulty absorbing the normal rainfall or can
absorb the rainfall without ponding at some point in the sofllpro

Soil color is directly related to the oxidation or reduction of the iron present in most soils
The organic acids passing through the soil require the addition of oxygen from their
decomposition to carbon dioxide and wai&then soil pores remain lidd with water for
extended periods, the oxygen supply is restricted and the iron is reduced to help supply the
needed oxygemhis produces gray, brown or red mottles or gray matrix color.

The significance of this to the proper function of an absorpigdah i that colloidal organic
matter moves into the absorption field and, if not oxidized, tends to block the soil pores. In
addition, unaerated sewage effluent then travels into the ground water for reuse in a very
poor quality condition.

Uniform red, bown or yellow soil color does not insure the proper function of an
absorption fieldlt does indicate that the soil is able to absorb the normal rainfall without
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ponding, but soils with bright color§ed, brown, yellow) may have slow rates of
absorption ad, consequently, not be capable of absorbing the additional burden of sewage
effluent.

Red or Brown Red or brown colors indicate good natural drainage in relation to rainfall
Soils with these colors occur on upland ridges or sldpes and allow goodinoff of
rainfall. Many soils that are red or brown in color may have slow rates of absorption.

Gray- Gray colors indicate a ponding of water in any horizon in which they o8oils

with gray colors occur on flat or slightly depressed low lands antohtd®e rainfall soaks

into these soilsThe ponding of water is generally seasonal in nature and usually will not
be present in dry periodd can occur in sands or clays and may not be directly related to
percolation testsGray color may also occur the lower subsoil or at the horizon of some

soils on steep slopes and should not be interpreted as a sign of wetness in these instances

Black- Black colors are due to organic matter that masks the true color of tHergaihic
matter accumulates besmithe soils remain wet most of the time, which prevents its
breakdownSoils with this color exist in shallow depressions or bays.

Gray and Yellow Mottling- Gray and yellow mottling indicates a seasonal ponding of
water in the soil at the depth at whitte mottling occursAbsorption lines shall not be
placed at depths where the mottling is observed because they can be expected to fill with
ground water during wet periodbo be reliable, moist soil from the subsoil of the profile
should be observed foplor. In most cases, there is a direct relationship between soil color
and landscape positions.

Water may pond in soils for very short periods above the levels indicated by gray.mottles
The gray color indicates the water ponds for an extended pé&ved a mottlefree soil
may be saturated for short periods after a rain.

Gray Color in Soil- The gray color or gray mottles are usually associated with ponded
water in the soil profilelt is related to the reduction of the iron in the soil from the ferric

to the ferrous formReduction of iron occurs when organic acids are present in a saturated
soil with limited oxygenThe organic acids are unable to secure enough oxygen from the
water and revert to the next most readily available supply from the femicray mottles

or colors indicate the supply of oxygen is limited during wetter portions of the year. A
higher percentage of gray in a soil indicates longer duration and greater frequency of the
ponding periods.

Soils with gray colors or mottles indicap®tential problems with absorption systems
Periods of soil saturation will interfere with the disposal of water into theSsi$ with a
wetness problem have a low oxygen supply during saturated periods and the addition of
effluent compounds the prash, causing more rapid clogging of soil pores with organic
waste.

Gray colors or mottles indicate about four weeks of saturation on a repeating basis
throughout the yeahe cause of the saturation of the soil may be due to slow percolation
in the gray mtled zone or to a restriction at some depth below the horizon which ponds
water into the mottled horizon.
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Absorption fields installed in mottled horizons of soil will have difficulty absorbing sewage
effluent and organic waste during the periods of saturaSaturation of the absorption

field will eliminate the safety factor provided by the gravel trench storage area and overload
the systemRepeated saturation of absorption fields with excess ground water causes
blocking of the soil pores with colloidadrganic matter due to low oxygen supply
Unsaturated conditions are necessary at both the absorption field depth as well as below
the absorption field for a reasonable distance to insure adequate filtration and treatment of
sewage effluent.

E. Natural Soil Dainage- The natural drainage of soil depends on how much of the water
falling on the soil enters the soil and how well it passes through th&keilposition of
the soil on the landscape and the degree of slope influence the former and affect the
drainage class of the soil.

Flat land or depression areas have very little runoff and may receive additional runoff from
higher ground, most of which must drain through the &aibrly drained soils generally
occur in these position&/ndulating orrolling land has more runoff and less water must
pass through the sooils in these positions are generally well drained or moderately well
drained On steep slopes, most of the water runsTdiE amount and types of vegetation
also influence the amautiof runoff.

The texture of the soil is another factor that influences the natural drafbegdy soils
drain better than clay soil8 well-drained clay soil may still not be absorbent enough to
pass a percolation teSWhether the subsoil is heayglay) or light-textured(sandy) may
influence the natural soil drainage.

Fragipans and solid rock influence the natural drainage because they restrict the downward
movement of watetf the internal drainage is limited, then the capacity of the soil to absorb
water is limited and water will stand in the soil above the restriction.

The presence of water above the restriction is reflected in the color of thEhgodolors

and where they occur in the soil are used in determining the drainage class of Titeesoil
drainage classes do not refer to specific depths at which the mottling occurs but rather to
the horizons in which mottling occurBhe depth to gray mottles will affect classification

of the soll.

The question might be raised as to how the soil ctnéldexcessively drained’he
excessively drained class is a reflection of the availability of water to plants rather than of
drainage as suclit reflects drainage in that these soils do not hold enough moisture for
normal plant growthHowever, soils thaare excessively drained may be undesirable for
the installation of orsite sewage management systems due to the fact that the effluent may
pass through the soil too rapidly to be properly filtered and thus reaches the groundwater
before it has been adeqgebttreated.

The drainage classes are as follows:

1. Poorly Drained Soils Poorly drained soils can generally be expected on broad flats or
depression areas along drainage w&ymoff water moves very slowly and the soil
remains saturated for long periodsequently, these soils receive additional runoff
water from higher surrounding ared$e seasonal water table is at or near the soil
surface for long periodg he surface and subsoil colors are grays with a few yellow
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and reddish mottle§requently thesubsoils are clay, but poorly drained soils may also
be sandyPercolation tests are not needed on these soils because a seasonal water table
will restrict their useSome of these soils may pass a percolation test during dry periods.

2. Somewhat Poorlprained Soils Somewhat poorly drained soils occur on flat to gently
sloping relief and most of these areas are subject to floodiater drains from the
surface soil but not from the subsdihey are commonly mottled with gray at depths
of six (6) to wenty(20) inches from the soil surfacEhey have a seasonal water table
in the lower surface or upper subsdihe entire soil generally has a yellowish or
leached appearance, indicative of internal drainage problémspercolation tests, if
done in sah soils, must be conducted above the seasonal water table elevation and be
properly saturated prior to running the tests.

3. Moderately WelDrained Soils- Moderately well drained soils occur on nearly level
to strongly sloping topographyhese soils havgray mottling in the lower subsoill
(below 20 inches), indicating a restriction to drainage below this d&gils with
restrictive layers, such as fragipans, may have this drainage classification but it is not
restricted to soils with fragipan§hese sds generally have rather pale surface colors
but may have red, brown or yellow colors in the upper subBeiicolation tests on
these soils will mainly measure lateral movement of water because movement is
restricted in the lower subsoideeper percolatn tests may be necessary to determine
the degree of restriction to internal drainage.

4. WellDrained Soils- Well-drained soils occur on nearly level to steep relieky are
free of internal restrictions in natural drainagbe soils may be red, brown pellow
in the subsoilln some places, yellow and red mottling may occur in the lower subsoil
These soils may need to have percolation tests run because some well drained soils are
too heavily texturedclayey) to absorb water at the necessatgs.

5. Excessively Drained SoH€Excessively drained soils generally have little or no subsoill
development and do not retain much wakdost of these soils are sandylany of
these soils are shallow to rock north of the fall.ll@entamination of shadw ground
water aquifers is a concern where these soils are being considered for the installation
of on-site sewage management systems using soil absorption for disposal of effluent.

F. Soil Texture- Soil texture depends upon the relative proportions of ,ssittdand clay
particles in a soil These proportions can be determined by special equipment in a
laboratory Relative differences in soil textures can be determined in the field by feeling
the soil when moistt is of value to determine if a soil is gl@minantly sand, clay or silt
or is a mixture of various sized/ithin a geographic region, infiltration rate, permeability,
aeration and drainage are closely related to soil textheeevaluation of texture is needed
to provide some indication of theteaof absorption and problems with absorpti®andy
horizons will have larger pores than clayey sdilsus, a clay soil can be blocked by
organic matter in the drainfield more readily and fail more rapitie essential part of
texture evaluation is tdetermine if a soil is sandy or loamy or contains enough clay to
produce a ribbon when moist.

G. Seasonal Water Tables and Free Water in Salgempting to determine seasonal water
tables by the free water present in a soil at any point in time can predlems with
uniformity of evaluationThe problem is one of consistency of evaluation both in wet and
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dry periodsTherefore, the evidence of gray colors or gray mottling is the best indicator to
determine if soils are saturated or have seasonal whtes taree water may occur above
the depth of gray colors or mottling in wet periods and be absent in dry pdrinds a
reliable evaluation of seasonal water tables must include gray .cGererally, the
presence of Chroma 2 gray color in the soilizwr is an indication of the seasomajh
watertable.

Free water moves through the larger soil pores after alfagndistance that the free water
moves downward depends on the intensity and duration of rain, the surface absorption
capacity of the soilchanges in pore size with soil texture, depth to restrictive layer and the
amount of free water already in the s&itee water will pond on top of a soil or near the
surface causing seasonal water tables that usually can be observed during late winter or
spring Care must be exercised in using the presence of free water to indicate a seasonal
water tableA well-drained sand may have free water moving through the profile for a day
or two following a heavy rairnTherefore, free water present in the sodlshe associated

with gray colors in the form of mottles or base color of the soil to provide consistency in
indicating seasonal water tahl&ghen free water is present in the absence of gray soil
colors, this could indicate a slow rate of absorption.

Seasonal water tables are the result of restrictions in free water mové@remestrictions

can be clay horizons, plinthite horizons, dense sandy horizons, parent material, fragipans
and rock Oxidation of organic waste is greatly reduced in the presdrioseonater Since

one of the objectives of an absorption field is the oxidation of organic matter, the
accumulation of this waste creates problehin soil pores are clogged with biomass from

the growth of microorganismslealth hazards may result ilseasonally high water table
forces the sewage effluent in an absorption field to surface, causes effluent to back up into
a dwelling or commercial establishment or allows the effluent to enter and contaminate
ground water.

H. Degree and Type of Slop&oil information and soil type have a definite relationship with
relief and landscape featur@dajor changes in slope usually indicate changes in soil
characteristicsLandscapes can be mentally divided into slope units for evalu&tmn
only the degree of spe, but also the type of slope should be obseAednvex slope has
a mounded shape and is shallow to parent matériabncave slope is bovdhaped and
because of the slow movement of runoff water, there is a corresponding increase in the
amount of wger moving through the soil, which weathers the parent material and forms a
deeper soilThe type of slope commonly changes from one side of a drainage way to the
other Examples may include:

1. Flat Topography Flat topography receives the maximum impact of climate in the form
of rainfall. Slopes are less than 2 perc&uinoff, if it occurs, is very slow and ponding
is common for long period$he rain has time to enter the soil, resulting in more intense
and deeper weathering, which causes downward movement of clay and thick sandy
surfacesInternal drainage problems and seasonal water tables are expected on flat
landscapes.

2. Gently Sloping TopographyGently sloping topography appears flat but actually has
aslight convex curve to the surfac@opes range from two to six percentis allows
for a portion of the rainfall to run off before entering the.sidile soils on this type of
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topography are generally weathered and deeply developed but can be etqpéeted
better drained than those on flat topography.

3. Sloping Topography Sloping topography includes those with slopes in the range of
six to fifteen percenRunoff is increased and the soils are generally shallower to parent
material High clay contentdyers are common between 15 and 36 inches from the
surface Natural waterways are a problem in subdivisions, and lot adjustment may be
necessary to avoid drainage walsosion of surface soils can be a major problem in
subdivisions due to increased slopeth this type of topography.

4. Concave ReliefConcave relief describes areas of depres3ioese areas receive large
amounts of water and tend to be very w@enerally, they are not acceptable for
construction of absorption fields.

|. Position in Landscap - The position of an area of land in the landscape, like the
physiographic province, gives some idea of what to expect in terms ofld@lposition
may be apparent from observation or it may become apparent as soil borings are made
Examples may inclde:

1. Alluvial Position / Bottom Land / FloodplatAlluvial positions are the areas adjacent
to streams or rivers where flooding may occliney differ slightly from colluvial
positions in that the soil material has been picked up by floodwaters, sog&edoy
flow and depositedSandy materials are deposited adjacent to the stream channel and
clays are deposited in the slack water adjacent to the valley Wadlslluvial soils are
formed by deposition in layers rather than by weathering of parentiahaide soil
horizons are not distinct and may be nothing more than textural chaigegsosition
in the landscape is characteristic in that it is a flat area adjacent to the stream, with the
soil having poor definition in terms of surface soil and silt®rizons The soils may
range from excessively drained to poorly draif®ates of absorption are not a problem
in dry weather in the better drained alluvial soilee major hazards are periods of
flooding and the complete saturation of the soil ttaturs during these times.

2. Colluvial Positions(Local Alluvial) - Colluvial positions are the areas along drainage
ways that periodically flood during and after a rdRunoff water from the upland
carries small rocks and soil material down the slopegpartdf this is deposited at the
base of the slope with little sortingihe result is a filling of the area with partially
sorted soil material and the development of a deep surface hortz®soil in such a
position may range from excessively draineadst poorly drained clayrhe problem
with colluvial areas is the periodic flooding of the soil during and after a rain, the
seepage from adjacent uplands that keeps the soil moist and the natural accumulation
of organic matterFlooding does not alway®main long enough in some places to
reduce the soil and produce a gray coldre incidence of failure of absorption fields
is related to the accumulation of organic mai®rer a period of time, the absorption
field fails as the organic matter accumusate the field and blocks lateral movement
of water Detailed topographic maps provide a good means of locating drainage ways
in the landscap&bserving the landscape before making soil borings may indicate the
site to be the lowest point and thus thercte of runoff waterThe soil borings may
indicate a deep uniform surface soil not expected in upland Raites of absorption
may be good in such positions in dry weather.
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3. Old Colluvial - Old colluvial deposits are formed from materials that have moved
downslope by gravity and wateThe material has not been sorted and may contain
angular and partially rounded rocks of all siZdsese deposits are generally associated
with mountainous areas but may occur at a considerable distance from their source
The distinguishing features are a uniform slope gradient at the base of the mountain
and the loose rock throughout the profildhe depth of thickness of the deposit is
variable The natural drainage ranges from well drained to poorly drairezlarea of
contact with the old land surface frequently forms a tight layer, resistant to water
movement, which may be reflected in the natural drainage of the soil. Local deposits
of materal occur on mountain slopes and throughout the Piedmont and Valley
provinces The soil problems are similar to those of upland soil except that a tight layer
can be expected at the point of contact with the old land surface, which may limit
absorptionStability of the material may be a problem when it is cut for roads or house
sites Weathering of underlying rocks is generally deeper than that of adjacent areas
without colluvial depositions.

4. Terrace Positions The terrace positions are the old alluviabkjions that have been
left by the down cutting of streamghe result is that only the low terrace positions
may flood under normal rainfallhe terrace positions are generally underlain by gravel
depositionsThe topography is characterized by the atftat relief and the location
adjacent to streams but at a higher elevatidre soils range from well drained to
poorly drained, with the better drained soils adjacent to the stream and more poorly
drained soils adjacent to the valley wallke soils lave developed surface and subsoil
horizons similar to upland soilIhey are frequently underlain by rounded gravel
depositionsThe problems of these soils are similar to those of the upland Bods
gravel deposits may be loose or compact and défeey soils in this position have
fragipans The lower terraces are subject to flooding.

5. Upland Positions This term includes all areas not covered by other posititims
soils developed in these positions result from thefsaihing factors working on
parent material The natural drainage may range from excessively drained to very
poorly drained and is not related to elevation. The upland soils are strongly influenced
by and reflect the type of parent material from which they were formed and are also
influenced by the degree of slope.

4) Soil Investigations

A. Definitions:

1. iCertified Soil Classifiem means a person who hol ds at
degree from an accredited college or university with a major in agronomy, soil science
or related field of sence, as approved by the Soil Classifiers Certification Advisory
Committee.

a. Must complete a minimum of 30 semester credit hours or equivalent quarter hours
in the biological, physical, chemical and earth sciences with a minimum of 15
semester hours or egalent quarter hours in soil courses meeting the following
distribution:
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(1) A minimum of one course in soil classification, morphology, genesis and
mapping;

(2) The remaining soil course credits must be in at least three of the following eight
categories introductory soil science; soil fertility; soil microbiology; soil
chemistry; soil physics; soil management, soils and land use or soils and the
environment; soil mineralogy; or a thregedit maximum in independent study,
geology, or hydrology.

b. Must have four(4) or more years of full time or equivalent part time experience
performing the followingunder the supervision of a Certified Soil Classifier, who
has met the educational and experience requirensitgely mapping, identifying
and classifying soil fatures in the field and interpreting the influence of soil
features on soil uses.

c. Must pass a written examination administered by the Soil Classifiers Certification
Advisory Committee.

d. Must be certified as a Soil Classifier by tEsvironmental Health Section,
Department of Public Health.

2. fACertified Soil Classifiein-Tr ai ni ngo means a person who |
Science degree from an accredited college or university with a majuit ssience or
related field of sciece, as approved by the Soil Classifiers Certification Advisory
Committee.

a. Must complete a minimum of 30 semester credit hours or equivalent quarter hours
in the biological, physical, chemical and earth sciences with a minimum of 15
semester hours or eqailent quarter hours in soil science courses meeting the
following distribution:

(1) A minimum of one course in soil classification, morphology, genesis and
mapping;

(2) The remaining soil science credits must be in at least three of the following
eight categoriesntroductory soil science; soil fertility; soil microbiology; soil
chemistry; soil physics; soil management, soils and land use or soils and the
environment; soil mineralogy; or a threezdit maximum in independent study,
geology, or hydrology.

b. Must passa written examination administered by the Soil Classifiers Certification
Advisory Committee.

Must work under the direct supervision o€artified Soil Classifier

d. Must be approved as a Soil ClassHiesTraining by the Soil Classifiers
Certification Advsory Committee.

B. Soil Investigation Requirements:
1. Subdivisions:

a. Pre-Development Review It is recommended that developers considering
subdivision or mobile home park development obtain at least a preliminary soil
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study from Certified Soil ClassifierRegistered Engineer Registered Geologist
prior to developmental improvements.

b. Final Review- A soil map and soil descriptions based on a high intensity soil study
are required for subdivisions and mobile home parks prior to approval of such
development by theounty health authorityThe soil map shall be overlaid onto a
copy of the finalsubdivision plat and the approvedofessional(Certified Soil
Classifier Registered Engine@r Registered Geologismust affix their signature
and seal on the final plat

c. Minimum Requirements for a High Intensity Siildy(Level 3)- A high intensiy
soil study shall be identified aslaevel 3soil survey andnap. A Level 3soil survey
and/or soil map are based on a comprehensive soils investigation of a given
landscapeThe purpose of the soil survey is to identify, delineate and interpret the
suitability of the soil series found on the site as it pertains to use-&iteosewage
management systemniBhe soil survey must meet or exceed specified accuracy and
quality standards for the data from which the County Board of Health permits on
site sevage management systemd Level 3soil surveg and related interpretive
data shall be based on the Georgia Department of Public Health Manual-for On
Site Sewage Management Systems, National Cooperative Soil Survey standards
and the current Soil Surveyaviual(Soil Survey Staff, 1993)Soil series used to
name map units must be classified according to the most recent edition of Soil
Taxonomy(Soil Survey Staff, 1999), with map unit boundaries and map features
plotted on a map at a scale that may ranga fooe inch equals tenfe@gt 6 =1 0 6 )
to one inch equals one hundred f€eto = 1.05@llgr map scale€l 6 =2 0 0 6 ,
10=50006, et c. )LewlBwmilsaoreets mussthe mget an la hiaot
contour interval topographic maphe topographic map andimdary survey must
be provided before the beginning of any fieldwdrke soil survey must include a
title block or caption that includes the project and/or client name, location of the
project, date of the survey, narrativmr scale and north arrowhe soil survey
shall include any features that may affect the location or performancesiteon
sewage management systefsamples are: the location of springs, wells, existing
structures, rock outcrops, ephemeral drains, gullies and visible trashheitsoil
survey must include a legend that defines any symbols used to illustrate these
features on the soil maphe soil survey and soil map must bear the name, stamp,
address and telephone number of the Certified Soil Classifier, Registered Engineer
or Ragistered Geologist performing the survé@yh e i O Ldval 3soil survey
used for orsite sewage management system permitting is that which bears the
original seal and signature of the individual performing the widnk Certified Soil
Classifier, Regtered Engineer or Registered Geologist shall affix their signature
and seal only on soil surveys that are their work or work performed under their
direct supervisionAny revision to d_evel 3soil survey must be clearly designated
as such and datedhe Level 3 soil survey must include a table or narrative that
describes sitspecific properties of each map uriemed for soil series) mapped
at the siteFor each map unit, the table or narrative must include the folloafilg
series namésymbols are not allowed), the percent slope or slope r@ygeols
are not allowed), minimum depfilnange is unnecessary) to seasonal saturation
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(seasonal high water table), minimum defpéimge is unnecessary) to auger refusal

or impervious layer(soft a hard bedrock or other horizons that restrict water
movement), recommended installation degih applicable) and estimated
percolation rate at the recommended installation dépthapplicable) The
estimated percolation rate shall be based on the nmoising soil horizon that
comes into contact with the absorption trench sidewall, bottom and for a distance
one(ld6) foot bel ow t he r eTheumperanddowea deptih st al |
limits of the horizon in which installation is recommended shalplovided for

each map unifThe depth range over which installation is recommended must be at
least 24 inches to encompass airich sidewall thickness and 12 inches of soil
below the trench bottonif the 24inch thickness installation zone includes a
horizon with lower percolation rate than the optimum, the maximum percolation
rate in the depth interval must be used foisda system desigMinimum depths

to bedrock or seasonal saturation shall be provided for each map unit and specific
depths identied for each boring on the soil maphases of soil series are an
acceptable method to map depths more narrow than those used to define the series
Variants of series have different interpretations than the named series and these
differences shall be refiéed in the interpretive tablé\n interpretive statement
describing the limitations for utilization of esite sewage management systems
shall be provided for eachoil series map unitThis interpretive statement may
contain notes, observations or othggrtinent information reflecting the soil
properties of the map unit that affect its ability to function for wastewater disposal
These map unit interpretation statements must be based on the soil properties and
landscape positions observed on site by dpproved professionaMap unit
interpretive statements shall be expressed in a narrative format on the soil survey
report or soil mapThe number of soil observations required for tlesel 3 soil

survey will depend on the soil conditions encountered myrthe study and
landscape complexity at the si#t least four(4) pedons shall be evaluated and
classified for each ongl) acre mapped-or example, if an area is 1.5 acres, a
minimum of 6 test borings must be evaluated and classifigte site is ¢ss than

one acre, a minimum of fo#) pedons shall be evaluated and classifi¢awever,

the Soil Classifier Registered Enginear Registered Geologishall perform as

many soil boring observations as necessary to ensure the named soil serggs or a s
series with similar or more favorable properties are verifiable onsitesoll
observations must be numbered and flagged on site and their location illustrated
with a symbol and corresponding boring number on the finished soil map
permanent rd reproducible ground control points utilized to locate soll
observations will be shown on the finished soil map so these observation points can
be reestablished at a later da# soil maps must contain a statement describing
the method and/or instrumis used to locate each soil observation from control
points Boundaries between map units are commonly gradual instead of abrupt as
implied by a line drawn on a majm addition, the boundary between map units
may be difficult to locate exactlynless definitive landscape features are present or
closely spaced soil observations are made to locate the boumdaepsure that
onsite sewage systems are not installed in soils unsuitable for their use, soll
delineation lines between suitable sdilsiited suitable soils and unsuitable soils
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shall be accurate to within 20 feet of the delineated soil bountfatiyrough
additional closely spaced soil observations the site evaluator can document the area
within 20 feet of the boundary has soils sugafor an orsite sewage system
(conventional or alternative), the system may be installed closer than 20 feet from
the suitabldimited suitableunsuitable boundaryhe location of all observations
used to determine near boundary soil suitability mustHmevn on the final soil

map and characteristics observed must be summarized in the site Adpsuil
observations shall be a minimum depth of 72 inches unless a refusal layer, including
seasonal saturation horizon, is identifiéfidthe lower limit of the recommended
installation depth is greater than 48 inches, the soil observation must be extended
to not lesghan 24 inches beneath this lower limackhoe pits may be substituted

for observations from auger boring§lechanical augers, which disturoil
structure, shall not be usethe Soil Classifier Registered Engineer Registered
Geologistmust keep field notes for each soil observation that inclbdeng
number, soil series name, percent slope, depth and type of restrictive horizons
preseh and morphological properties of major subsoil horizupper and lower
depth, texture, matrix and redoximorphic feature cpMunsell notatioh). All
surveys and related interpretive data shall meet National Consersaticurvey
(NCSS) and Unitedtates Department of Agricultu(eSDA) Soil SurveyManual
standards for map puritiMap units will not have more than 15 percent inclusions

of soils with different interpretation for esite sewage management systems from
the named series.

d. Minimum Requiremnts for Special Soil Investigatiofisevel 4)- A special soil
study shall be identified asl&vel 4soil survey The County Board of Health may
require special soil studies when alternativesite sewage management systems
are proposed and additionabilsdata are needed to adequately address site
suitability and/or system desigithe County Environmental Health Specialist
should be consulted prior to the initiation of the special investigafioa special
investigation will typically be made for a spic location within an individual lot
or parcel in the area proposed for the installation of asitersewage management
system Special investigations may include measurement of percolation rate for
specific horizons, excavations to determipedrock hardness and continuity,
monitoring seasonal groundwater tables or other similar data that may be needed to
aid in the interpretation of soil suitability and the protection of ground and surface
water Finished soil reports will have clear and als designations as to
information that id.evel 3and/orLevel 4 A Level 4soil surveyexpands on the
existingLevel 3soil surveyin thoroughness and/or detdesults of the_evel 4
soil investigation should be presented in a format similar to tithedfevel 3soll
investigation, including a map with more detailed soil delineations and/or location
of measurements, an interpretive table and, if needed, narrative statements
describing methods and results that impact suitability for asitensewage
management systerhelLevel 4soil surveyshall meet all minimum requirements
of theLevel 3soil survey with the exception that test boring sites from the previous
Level 3investigation may be used for thesvel 4 investigation There is no
minimum numbe of pedon observations required forLavel 4 At a Level 4
intensity, individual soil series are expected to be mapped and delineated with such
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a degree of accuracy that, at any location chosen to investigate within a given map
unit, the named soil seger one with similar or more favorable properties for the
installation of an ofsite wastewater management system must be verifiabée

name, official seal and signature of the Certified Soil Classifier, Registered
Engineer or Registered Geologist peniicng the investigation must be on the
report.

2. Soil Data Acceptability for Individual Lots:

a. Solil evaluations on individual lots shall be performed by the following
individuals:

(1) A Certified Soil Classifier, Registered Engineer or Registered Geologist if
Level 3soil surveyis required.

(2) With the approval of the County Board of Health, an Environmental Health
Specialist | or higher, District Environmental Health Director, DPH
Environmental Health Program Director, meeting the following requirements,
may ®nduct soil investigations for individual lots for single family residences:

I. A Level ll Inspector Certificationand

ii.  Successfully passes a field examination demonstrating the ability to
identify soil texture and expected percolation rate, identify
redoxinorphic features and identify restricted or impervious soil
horizons.

b. Individuals who are approved by the County Board of Health that perform soil
evaluations on individual lots for single family residences shall follow the
following protocols:

(2) A minimum of three soil borings shall be dug in the proposed location of the
onsite sewage management system absorption field and duplicate absorption
field area;

(2) All borings shall be dug to a minimum depth of 72 inches unless a refusal layer
is identifiedor tonot lesghan 24 inches beneath the planned absorption trench
bottom installation depth.

(3) A soil report shall be made containing:
i. A sketch identifying boring locationand

ii.  Atable identifying boring number, expected percolation rate and depth
at which it occurs, the depth of seasohah watertable and depth of
any refusal layerand

iii.  Sites with poor percolation, redoximorphic features or impervious soil
horizons within 24 inches of the planned absorption trench bottom, a
seasondahigh wateitablewithin 30 inches of the original ground surface
or any other questionable soil features will be referredtertfied Soil
Classifier Registered Engine@r Registered Geologisbr evaluation.

3. Evaluation of soil for use as fill material
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a. Evaluation of sil for use as fill material on individual lots may be performed by
the following individuals:

(1) A Certified Soil ClassifierRegistered Engineer or Registered Geologist

(2) With approval of theCounty Board of Healtha Level 1l Certified
Environmental Health Specialist | or higher, who has successfully completed
training and demonstrated proficiency in soil fill evaluation may approve soll
for fill material.

b. Individuals approved by the County Board of Health to performesailuations of
fill material shall follow the following protocols:

(1) A minimum of four(4) borings shall be dug within the-place fill material.

(2) All borings shall be dug to a minimum depth twelil®) inches below the
original soil surface.

(3) Afill site evduation form shall be completed:

I.  Evidence that the vegetative topsoil has been removed and fill area
properly tilled.

ii.  The soil fillis examined for texture and fines; percolation rate estimated.
iii.  The size of the filled area identified and filled area prigpsoped

5) Glossary of Soil Terms

Aeration (soil). The exchange of air in soil with air from the atmosph&he air in a well
aerated soil is similar to that in the atmosphere; the air in a poorly aerated soil is considerably
higher in carbon dioxide ardwer in oxygen.

Aggregate(soil). Many fine particles held in a single masloister Natural soils aggregate, such
as granules, blocks or prisms, are called péligls are aggregates produced by tillage or logging.

Alluvium . Material, such as sandltsr clay, deposited on land by streams.
Bottom land. The normal flood plain of a stream, subject to flooding.

Clay. As a soil separate, mineral soil particles less than 0.002 millimeter in diametarsoil
textural class, soil material that is 40 gt or more clay, less than 45 percent sand and less than
40 percent silt.

Colluvium. Soil material, rock fragments or both moved by creep, slide or local wash and
deposited at the base of steep slopes.

Depth to rock. Bedrock is to near the surface foetbpecified use.

Dissimilar Soil. Soil that is different from the named solil series in both properties and major
interpretations.

Drainage clasqnatural). Refers to the frequency and duration of periods of saturation or partial
saturation during soil formation, as opposed to altered drainage, which is commonly the result of
artificial drainage or irrigation but may be caused by the sudden deepening oélshanthe
blocking of drainage outletSeven classes of natural soil drainage are recognized:
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Excessively drainedVater is removed from the soil very rapidBxcessively drained soils
are commonly very coarse textured, rocky or shalld®ane aresteep All are free of the
mottling related to wetness.

Somewhat excessively drainétfater is removed from the soil rapidliylany somewhat

excessively drained soils are sandy and ragdlyious Some are shalloviEome are so steep
that much of the watdhey receive is lost as runofAll are free of the mottling related to
wetness.

Welldrained Water is removed from the soil readily but not rapidliys available to plants
throughout most of the growing season and wetness does not inhibit growdbtoffar
significant periods during most growing seasafvell drained soils are commonly medium
textured They are mainly free of mottling.

Moderately welldrained Water is removed from the soil somewhat slowly during some
periods Moderately well draing soils are wet for only a short time during the growing season,
but periodically they are wet long enough that most mesophytic crops are affgotgd
commonly have a slowly pervious layer within or directly below the solum or periodically
receive highainfall or both.

Somewhat poorly drainetlVater is removed slowly enough that the soil is wet for significant
periods during the growing seasb®vetness markedly restricts the growth of mesophytic crops
unless artificial drainage is providegsomewhat pody drained soils commonly have a slowly
pervious layer, a high water table, additional water from seepage, nearly continuous rainfall or
a combination of these.

Poorly drained Water is removed so slowly that the solil is saturated periodically during the
growing season or remains wet for long periddse water is commonly at or near the surface
for long enough during the growing season that most mesophytic crops cannot be grown unless
the soil is artificially drainedThe soil is not continuously saturdten layers directly below
plow depth Poor drainage results from a high water table, a slowly pervious layer within the
profile, seepage, nearly continuous rainfall or a combination of these.

Very poorly drainedWater is removed from the soil smwly that free water remains at or on
the surface during most of the growing seaddmess the soil is artificially drained, most
mesophytic crops cannot be grawtery poorly drained soils are commonly level or depressed
and are frequently pondedet, where rainfall is high and nearly continuous, they can have
moderate or high slope gradients.

Flood plain. A generally flat plain or depression susceptible to being flooded from any source,
including small and intermittent watercourses and coastal arbgesto intermittent tidal action.

Fragipan. A loamy, brittle subsurface horizon low in porosity and content of organic matter and
low or moderate in clay but high in silt or very fine saldragipan appears cemented and restricts
roots When dry, it § hard or very hard and has a higher bulk density than the horizon or horizons
above When moist, it tends to rupture suddenly under pressure rather than to deform slowly.

Hardpan. A hardened or cemented soil horizon or layldre soil material is sandypamy or
clayey and is cemented by iron oxide, silica, calcium carbonate or another substance.

Horizon (soll). A layer of soil, approximately parallel to the surface, having distinct characteristics
produced by soiforming processedn the identificationof soil horizons, an upper case letter
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represents the major horizodumbers or lower case letters that follow represent subdivisions of
the major horizonsAn exploration of the subdivisions is given in the Soil Survey Manitz
major horizons of minet soil are as follows:

O horizon An organic layer of fresh and decaying plant residue at the surface of a mineral soil.

A horizon The mineral horizon at or near the surface in which an accumulation of humified
organic matter is mixed with the mineral texdal. Also, a plowed surface horizon, most of
which was originally part of a B horizon.

E horizon. The mineral horizon in which the main feature is loss of silicate clay, iron,
aluminum or some combination of these.

B horizon.The mineral horizon belownaO, A or E horizonThe B horizon is in part a layer
of transition from the overlying horizon to the underlying C horiZidre B horizon also has
distinctive characteristics such:ad) accumulation of clay, sesquioxides, humus or a
combination of thesd€2) prismatic or blocky structuré3) redder or browner colors than those
in the A horizon; of4) a combination of thes&he combined A and B horizons are generally
called the solum or true solf a soil does not have a B horizon, thehérizon alone is the
solum.

C horizon The mineral horizon or layer, excluding indurated bedrock, that is little affected by
soil-forming processes and does not have the properties typical of the A or B hdheon
material of a C horizon may be eithétdior unlike that in which the solum formdtithe
material is known to differ from that in the solum, the Arabic numeral 2 precedes the letter C.

R layer Consolidated rock beneath the sdlie rock commonly underlies a C horizon but can
be directly bedw an A or a B horizon.

Impervious soil. A soil through which water, air or roots penetrate slowly or not alalkoil is
absolutely impervious to air and water all the time.

Infiltration . The downward entry of water into the immediate surface of soil@r material, as
contrasted with percolation, which is movement of water through soil layers or material.

Infiltration capacity . The maximum rate at which water can infiltrate into a soil under a given set
of conditions.

Infiltration rate . The rate atvhich water penetrates the surface of the soil at any given instant,
usually expressed in inches per hdure rate can be limited by the infiltration capacity of the soil
or the rate at which water is applied at the surface.

Intake rate. The average ratef water entering the soil under irrigatidiost soils have a fast
initial rate; the rate decreases with application tifrteerefore, intake rate for design purposes is
not a constant but is a variable depending on the net irrigation appliddimrateof water intake

in inches per hour is expressed as follows:

Less than 0.2 very low
0.21t0 0.4 low

0.7 to 0.75 moderately low
0.75 to 1.25 moderate
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1.25 to 1.75 moderately high
1.75to 2.5 high
More than 2.5 very high

Loam. Soil material that iseven to 27 percent clay particles, 28 to 50 percent silt particles and
less than 52 percent sand patrticles.

Loamy. Soils ranging from moderately coarse textured to moderately fine textured soils.
Medium textured soil. Very fine sandy loam, loam, silt loaon silt.

Metamorphic rock. Rock of any origin altered in mineralogical composition, chemical
composition or structure by heat, pressure and moveideatly all such rocks are crystalline.

Moderately coarse textured soilSandy loam and clay loam and sitiay loam.
Moderately fine textured soil Clay loam, sandy clay loam and silty clay loam.

Morphology, soil. The physical make up the soil, including the texture, structure, porosity,
consistence, color and other physical, mineral and biological prapeftige various horizons
and the thickness and arrangement of those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number and Mpdtling generally
indicates poor aeration and impeded drain&gscriptive terms are as follows: abundance, few,
common and many; size, fine, medium and coarse; and contrast, faint, distinct and prdmeent
size measurements are of the diameter along the greatest dimé&nstoimdicates less than five
millimeters (about0.2 inch); medium, from five to 15 millimetefabout 0.2 to 0.6 inch); and
coarse, more than 15 millimeteedout 0.6 inch).

Muck. Dark colored, finely divided, well decomposed organic soil material.
Organic matter. Plant and animal residue in the saiMarious stages of decomposition.

Pan. A compact, dense layer in a soil that impedes the movement of water and the growth of roots
For example, hardpan, fragipan, claypan, plowpan, and land traffic pan.

Parent material. The unconsolidated organic and exial material from which soil forms.
Ped An individual natural soil aggregate, such as granule, a prism or a block.

Pedon The smallest volume that can be called a. oipedon is threglimensional and large
enough to permit study of all horizonts area ranges from about 10 to 100 square (festjuare
meter to 10 square meters) depending on the variability of the soil.

Percolation. The downward movement of water through the soil.

Permeability. The quality of the soil that enables water to move dowdwlarough the profile.
Permeability is measured as the number of inches per hour that water moves downward through
the saturated soiTerms describing permeability are:

Very slow- less than 0.06 inch/hr.
Slow- 0.06 to 0.2 inch/hr.
Moderately slow 0.2to 0.6 inch/hr.
Moderate- 0.6 to 2.0 inches/hr.
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Moderately rapid 2.0 to 6.0 inches/hr.
Rapid- 6.0 to 20 inches/hr.
Very rapid- more than 20 inches/hr.

Similar Soil. Soil that is different from the named soil but has the semeepretations as the
named soil series.

Plinthite. The sesquioxideich, humuspoor, highly weathered mixture of clay with quartz and
other diluentsIt commonly appears as red mottles, usually in platy, polygonal or reticulate
patterns Plinthite change irreversibly to an ironstone hardpan or to irregular aggregates on
repeated wetting and drying, especially if it is exposed to heat from the sumoist soil, plinthite

can be cut with a spadéis a form of laterite.

Ponding. Standing water on dasiin closed depressiongnless the soils are artificially drained,
the water can be removed only by percolation or evapotranspiration.

Poor filter. Because of rapid permeability the soil may not adequately filter effluent from a waste
disposal system.

Profile, soil. A vertical section of the soil extending through all its horizons and into the parent
material.

Runoff. The precipitation discharged into stream channels from anEreavater that flows off

the surface of the land without sinking intte soil is called surface runoff. Water that enters the
soil before reaching surface streams is called groundwater runoff or seepage flow from
groundwater.

Sand As a soil separate, this is individual rock or mineral fragments from 0.5 millimeter to 2.0
millimeters in diameterMost sand grains consist of quards a soil textural class, a soil that is
85 percent or more sand and not more than 10 percent clay.

Sandstone Sedimentary rock containing predominantly sam particles.

Sedimentary rock Rockmade up of particles deposited from suspension in witerchief kinds

of sedimentary rock are conglomerate, formed from gravel; sandstone, formed from sand; shale,
formed from clay, and limestone, formed from soft masses of calcium carbbhate arenany
intermediate typesSome winddeposited sand is consolidated into sandstone.

SeepageThe movement of water through the s8ikepage adversely affects the specified use.

Series, soil A group of soils that have profiles that are almost alike, exicepdifferences in
texture of the surface layer or of the underlying matefitiithe soils of a series have horizons
that are similar in composition, thickness and arrangement.

Shale Sedimentary rock formed by the hardening of a clay deposit.

Shrink-swell. The shrinking of soil when dry and the swelling when.\8étinking and swelling
can damage roads, dams, building foundations and other strutituegsalso damage plant roots.

Silica. A combination of silicon and oxygemhe mineral form is callequartz.

Slope The inclination of the land surface from the horizorRarcentage of slope is the vertical
distance divided by horizontal distance and then multiplied by Ti@s, a slope of 20 percent is
a drop of 20 feet in 100 feet or horizontal diste.
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Subsoil Technically, the B horizon; roughly, the part of the solum below plow depth.

Subsurface layer Technically, the A2 or E horizoGenerally refers to a leached horizon lighter
in color and lower in content of organic matter than the oveylgurface layer.

Surface layer. The soil ordinarily moved in tillage or its equivalent in uncultivated soil, ranging
in depth from four to 10 inch€30 to 25 per centimeter$jrequently designated as the plow layer
or the Ap horizon.

Taxajunct. A soil that is different in some minor property but has the same interpretations as the
named soil series.

Terrace. An embankment or ridge, constructed across sloping soils on the contour or at a slight
angle to the contouT he terrace intercepts surfatmoff so that water soaks into the soil or flows
slowly to a prepared outlet.

Texture, soil. The relative proportions of sand, silt and clay particles in a mass of keibasic

textural classes, in order of increasing proportion of fine particlesame loamy sand, sandy
loam, loam, silt loam, silt, sand clay loam, clay loam, silty clay loam, sandy clay, silty clay and
clay. The sand, loamy sand and sandy loam classes may be further divided by specifying coarse,
fine or very fine.

Topsoil. The uppemart of the soil, which is the most favorable material for plant groklvik
ordinarily rich in organic matter and is used to top dress road banks, lawns and land affected by
mining.

Variant. A soil that has a major difference in properties and inteapoas than the named soll
series

Weathering. All physical and chemical changes produced in rocks or other deposits at or near the
earthoés sur f ace .Thgse changes equihie disintegradog and tlesomposition
of the material.

6) Saturated Hydraulic Conductivity Guidance

Guidelines for Measurement of Saturated Hydraulic Conductivity by the Constant Head
Permeameter Method for E8ite Sewage Management Systems in Georgia

A. Purpose- The purpose of thisectionis to assist certified or registered professionals in the
collection,interpretationand submission of saturated hydraulic conducti{ity) data to
the local environmental health specialists for permittingsiben sewage management
systemgOSSMS) This guidanceectionis specific to the constatiead well permeameter
method(al so known as Aborehol e pdeadhboachoket er
i nf il tr.ahesecatommendationg were developed by private and public industry
professionals awell as Department of Public Heal(pPH) staff Ks data may only be
collected and reported by certified soil scientists, registered professional geologists, or
registered professional engineers currently approved by the department to conduct soll
evaluaions With appropriate documentation, certified and registered professionals may
submit alternative methods of Ks data collection that are not covered settisn The
following guidance is not intended to replace education or experience and shasktbe
in conjunction with professional judgement
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B. Equipment- A commercially available permeameter or similar device for maintaining a
constant depth of water in a cylindrical auger hole at a desired depth and measuring the
flow rate of water into theadl. An auger se{including a cutting head, planer or hole
cleaner, brush, and extensions) for boring a cylindrical hole typically 2 to 4 inches in
diameter Any additional equipment specified/recommended in the respective procedure or
by the manufacturesf the permeameter.

C. Evaluation Procedure

1. Measurement location and replicatiefrield assessment of the variability of soil type,
landscape position and proposed system capacity by the approved professional
determines the appropriate location of measergm and number of replicates
necessary to characterize the hydraulic conductivity of the primary absorption field and
repair areaGuidance from th&lRCS Field Book fobescribingand Sampling Soils,
Version 3.0suggests fivgs) or more Kgneasurements are required to capture natural
variation Justification should be provided fdhe number and locations of the
measurements performekt a minimum, measure Ks at tlepths as describé&elow.

a. Daily desi gn pieDPHK redoimeds mdasure&n@ntsgiKd at five
(5) locations that best characterize the soil and site conditions within the area to be
used for the primary and repair OSSMS installation at thdfsike area to be used
for the proposed primary and secondaygtems is not contiguous, DPH advises
taking measurements at an additional f{(&¢ locations in the secondary area
Describe and justify deviations from the procedures suggested here.

b. Daily design peak flow > 750 ggdDPH recommends measurements efdf five
(5) locations that best characterize the soil and site conditions within the area to be
used for the primary OSSMS installation at the. gNgditionally, measure Ks at
five (5) locations within the area to be used for the secondary OSSMSaitigtall
regardless of whether the secondary system area is contiguous with the primary
area Please describe and justify deviations from the procedures suggested here

2. Measurement depthsConduct measurements in the most restrictive soil horizon that
enounters the proposed absorption trench sidewall and for one foot below the
proposed absorption trench bottom elevati®acause of potential water flow to the
surface, only Ks measurements at depths greater thg6)snches from the ground
surface are gnerally considered validVhere appropriate, conduct measurements
within a single horizon. Avoid inclusion of more than gfghorizon(i.e., straddling
two [2] or more horizons) if the thickness of the ma&®erA, E, B, or C) horizon under
consideratn is greater than the required depth of the water in the Hale horizons
with similar soil properties may be bridged if necess8sglect the depth of water in
the hole as described in the recommendations outlined in the respective procedures and
mairtain it constantly throughout the test. For commercial devices, consult the
manufacturer6s manual for s e |l. @otide @an of
description of any deviation  from respective recommendations.

On-Site Sewage Management Systems Manual Page64 of 289



SECTION Cb Soil Information

3. Steady state Achieve steady staquilibrium at each test. Provide an explanation if
steady state equilibrium is not achievééhere the measurement is conducted under a
constant depth of water, steady state condition for Ks can be defined as the time during
which the rate of water flomwrdm the hole reaches a constant vdiug, no longer
changes with time). Steady state is achieved when (®)eeonsecutive flow rate
measurements are the saikernately, after allowing saturation of the soil around the
hole, flow rate should reachyaasisteady state condition during which it varies around
an average value. To determine this average, it is best to plot the rate of wafter flow
the calculated Ks values) versus time and pass a smooth curve through them using a
manually(referred toas fitting a curve by eye) or a mathematicédlyg., statistically)
best fitted curve. The steady state flow rate is reached if the tail end of this fitted curve
is nearly horizontal without showing an upward or downward trend. Use the arithmetic
mean flav rate for the last thre@) to five(5) measurements after reaching steady state
to calculate KsLonger saturation times should be considered for soils with mixed clay
mineralogy and moderate to high shrskell potential(Amoozegar 1997) or for
droughty conditions

4. Measurement recording frequeneyMeasure Ks at time intervals outlined in the
respective procedur es -specific menualu ih gendral, foe r 6 s
Group Il and 111 soil textures, measure and record at intervals of 15es{joutat least
100 cm3 of water flow into the soil) for a minimum run time of ¢hehour or until
steady state is achievdebr Group 1V soil textures, measure and record at intervals of
30 minuteqor at least 100 cm?3 of water flow into the soil) fanaimum run time of
four (4) hours and until steady state is achieved.

5. Data analysig If multiple readings vary by an order of magnitude or more, additional
measurements should be considered to achieve an acceptable level of confidence as
determined bythe professionalBecause the soil property Ks is logarithmically
distributed, the geometric mean of flow measurements must be used for calculations
For example, the geometric mean of the number set {1,2,3,4,5} would be as follows

Mp ¢ o T ULV=26
D. Record Keeping

1. Data log- At a minimum, a report should include, but is not limiteddate, time, and
weather conditions when data were collected, description of methodology, equipment
type used, soil profile descriptions for all borings including measurement borings,
locator map showing location of all Ks measurements and borings, adequate
description of constants and equations used.

2. Report the following for each measurementuger hole diameter, depths of
measurements, depth of water in the hole under the constant head, saturation start time
and steady state time, clock time, reserveadings, change in time, change in the
water level in the permeameter, flow volume, flow rdew volume/time), graph of
rate of water flow(or calculated Ks values) vs. time

E. Results and Interpretations
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1. Recommended equation for calculation of Ks:

Reynolds and Elrick2002) Equation

Where |'f,is the steady volumetric flow rate in volume of water per unit tifhés the
height of water ponded in the borehalés the radius of the hole in centimetefgis the
soil macroscopic capillary length, agdis the unitless geometric fact@osch and West
(1997) developed an equation to determine the val@ of

0 0 0
- - o =
I i i

o 28 5
C

The values of the coefficients , 0 ,0 , and0 in this polynomial depend on texture
and structure and are shown in the table below, along with values for

Soil Texture/Structure _ (cm) 0 0 0 0

I. Coarse and gravelly sands; naso include
some highly structured soils with large cra¢ 2.8 0.079 | 0.516 | -0.048| 0.002
and/or macropores

II. Most structured soils from clays throu
loams; also includes unstructured medi 8.3 0.083 | 0.514 | -0.053| 0.002
and fine sands

[II. Soilswhich are both fine texturgdlayey)

25 0.094 | 0.489 | -0.053| 0.002
and unstructured

2. Comparison of Ks and Percolation RateA mathematically modeled relationship
between percolation rate and Wasdeveloped using the equations of Reyn¢R{xl6)
andcan be referenced the Tableunder paragraph E.#f measured values are slower
than anticipated based on observed soil moq@wl DPH recommends using the
measured values with appropriate adjustments for soil conditions and site limitations
If, however, measured values are higher than anticipated, DPH recommends the
professional consider using those predicted from assessimgaphology in the field
along with appropriatsite-specificadjustments. The reported percolation rate may not
exceed the maximum values for each soil texture group as listed in the Georgia Manual
for On-Site Sewage Management Systems or approved fdreduty tables.

3. Reporting of Results If required, the Ks report used to support soil interpretations
must be submitted with tHeevel 4 (special study) used for site permittif@omplete
reports include the date of completion and signature and sehé Gfertified Soil
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Classifier, Professional Geologist, or Professional Engimetiding the servicelhe

Soil Classifier, Engineer, or Geologist who performed the subntitteel 4soil report

is responsibldor measurediata interpretations and the determination of percolation
rate or loading rat@eported in gallons/ft3/dayYhe Level 4soil report must meet or
exceed all requirements listed in Section C of the Manual foiSi@&n Sewage
Management Systems

4. PercolationRate compared with KBable User Notes This correlation was derived
from calculating the volume of water per unit time passing through a borehole with
radius of 5.1 cng2 inches) and a constant pressure head of 15 ¢nches) It was
also assumed ¢hsoil had been prewettethese conditions match those prescribed in
the Modified Taft Engineering Center Method, which is the currently approved method
for determining soil percolation rate in the Georgia Manual forSi@ Sewage
Management SystemBheReynolds and Elrick2016) equation was used to determine
Ks. This table should not be used as a reference for Ks values calculated with other

equations
Percolation Rae Associated Ks value
Sl (minutes/inch) (cm/day) (in/day)

Percolation Rate Ranges S 39.55 15.57
(minuteginch) 10 19.77 7.18
15 11.32 4.46
Group | T Sands 20 8.49 3.34
Sand and Loamy Sand 25 6.79 2.67
<10 30 5.66 2.23
35 4.85 1.91
Group Il i Coarse Loams 40 4.24 1.67
Sandy Loam and Loam 45 3.77 1.49
10-30 50 3.39 1.34
55 3.09 1.22
Group Il i Fine Loams 60 2.83 111
Clay Loam, Silt Loam, 65 2.61 1.03
Sandy Clay Loam, 70 2.42 0.95
Silty Clay Loam, Silt 75 2.26 0.89
30-60 80 2.12 0.84
85 1.82 0.71
Group IV T Clays 90 1.71 0.68
Sandy Clay, Clay, 95 1.62 0.64
Silty Clay with 1:1 minerals 100 1.54 0.61
>60 105 1.47 0.58
110 1.40 0.55
115 1.34 0.53
120 1.29 0.51
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7) Tables, Figures and Forms

Table 1.C  Soil Series Suitability Codes

These codes are general statements of soil suitability and limitations for their use-dite on
systemsAs such, they are based on the range of conditions given for the soils as they aecur sta
wide Suitability codes and installation recommendations submitted to County Boards of Health
by qualified individuals should be based on data from theirsgtific evaluation and may
commonly differ from the general statements below.

Suitability Codes

These soils are suitable for installation ofote systems with proper system desi
A installation, and maintenanc®osition of the site or other soil and landsc
considerations may require tligainfield area to be greater than the minim
and/or thedrainfielddesign to require equal distribution or level field installatig

Because of flooding, shallow seasonal water tables, soil horizons with very
percolation rate, perched water tables, or imperfect drainage, these soils
suitable for installation of a conventional-site system without site modification
C specal designs or installation. Properties of the soil and site may requir
drainfield area to be greater than the minimum and/ordfanfield design to
require equal distribution or level field installation. Noonventional systems ari
installation musbe approved by the local Environmental Health Specialist.

= Because of soil limitations, these soils are unsuitable for installation of-areq
system.

These soils have bedrock limitations and are not suitable for installation
conventional orsite system without special design or installation. Properties ¢
H soil and site may require tligainfieldarea to be greater than the minimum an
the drainfield design to require equal distribution or level field installation. -N
conventional syem design and installation must be approved by the
Environmental Health Specialist.

G Because of severe slope conditionssaa installation is not recommended.

These soils commonly have percolation rates that are too slow for installa#g
conventional orsite system without special design or installation. Some areag
have favorable rates, which can be identiftadough intensive investigation
J Properties of the soil and site may requiredranfieldarea to be greater than t
minimum and/or thedrainfield design to require equal distribution or level fig
installation. Norconventional system design and installation must be approv
the local Environmental Health Specialist.

These soils are suitable forstallation of an orsite system. Shallow bedrock
common in this aredowever, small areas of soils with shallow bedrock may o
K as inclusions in these map units. It is recommended that intensive investigat
made or that the esite system isnstalled prior to home construction to ens
bedrock limitations are not present on the site.

On-Site Sewage Management Systems Manual Page68 of 289



SECTION Cb Soil Information

Because of soft bedrock at a shallow depth, these soils typically are not suita
installation of a conventional egite system. Hydraulic propertiestage rock vary,
however, and in some areas, the soft rock has a percolation rate suitablsiter
system installation. Intensive investigations are required to evaluate hyc
N properties of the rock and site suitability. -Site system installatiobefore home
construction may be required to ensure the system can be properly ins
Properties of the soil and site may requiredtenfieldarea to be greater than t
minimum and/or tharainfield design to require equal distribution or level dig¢
installation. Norconventional system design and installation must be approv
the local Environmental Health Specialist.

These soils have deep seasonal water tables that require shallow installatio
site systendrainfields. Intensive inveggiations and data collection may be nee
to ensure percolation rates in shallow horizons have suitable percolation
P Properties of the soil and site may requiredtranfieldarea to be greater than t
minimum and/or thalrainfield design to requé& equal distribution or level fiel
installation. Design and installation of an alternative systethese soils must b
approved by the local Environmental Health Specialist.

These soils are suitable for installation of arsta system. However, they are ve
R rocky or stony which may require design modifications including incre
drainfieldarea and special measures for excavations and system installation

These soils hae seasonal water tables and are commonly poorly stie
conventional orsite system installation. Very shallow, above ground, and ¢
S system designs may allow the site to be used. Design and installation
alternative systenin these soils mustebapproved by the local Environmen
Health Specialist.

These soils are generally suitable for installation osibe systems. Howeve
U slowly permeable subsoil horizons may result in short periods of saturated so
impede orsite system function. Shallow installation of tirainfieldtrenches along
with site water management will minimize this problem.

Table 2.C Soil Series Suitability

The suitability code information in this table should be used as a.glidy are based on the
range of conditions for the soils #%ey occur state widé\ qualified Soil Classifier may assign
properties or installation recommendations to the soils encountered onsite in a way not shown in
this table The Soil Classifier may report soils not listed in this tablee Soil Classifigr seport

will be based on specific findings from the particular site being ma@thbility information

or "codes" will be developed and reported based on the Clagsifiassite investigationAs a
minimum, suitability codes and statements will desdhieesoil's limitations and its capability of
functioning with a particular type of esite wastewater management systéna site is not
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suitable for use, the suitability code will state the nature of the soil limitdReacommendations,
specific detas and concerns surrounding any particular site which deal with system performance
and longevity are explained within the suitability code for the soil series.

. . slegz Depth to S
< eSeog igﬁﬁw vl MLRA R;fges Depth to | Bedrock S_egsonal %J(;Ejaeblzlil:]):j
Codes and Installation £l (LEME) [RESaNTEe of the BT | Emne b gfr 200 Installation
Information Area soil (RS sS .Table Information
type (inches)
HAMBLEN Sand Mountain 0-3% >60" 24-36" C
HARTSELLS Sand Mountain 2-45% 20-40" HARD >72" H
HECTOR Sand Mountain 1-60% 10-20" HARD >72" H
HECTOR(STONY) Sand Mountain 2-60% | 10-20" HARD >72" H
LINKER Sand Mountain 1-40% 20-40" HARD >72" H
NAUVOO Sand Mountain 2-35% 40-60" SOFT >72" A
ALBERTVILLE Ridges and Valleys 2-25% 40-60" SOFT >72" N
ALLEN Ridges and Valleys 2-40% >60" >72" A
APISON Ridges and Valleys 2-25% 20-40" SOFT >72" H
ARAGON Ridges and Valleys 2-25% >60" >72" J
ARKABUTLA Ridges and Valleys 0-2% >60" 12-18" C
ARMUCHEE Ridges and Valleys 5-60% 20-36" SOFT >72" H
BARFIELD Ridges and Valleys 1-50% 8- 20" HARD > 72" H
BELLAMY Ridges and Valleys 0-6% > 60" 18- 36" C
BIGFORK Ridges and Valleys 40- 60" HARD > 72" A
BODINE Ridges and Valleys 5-70% >60" >72" A
CAPSHAW Ridges and Valleys 0-12% 40-80" HARD 24-42" unsuitable
CARTECAY Ridges and Valleys 0-5% >60" 6-18" C
CEDARBLUFF Ridges and Valleys 0-2% >60" 6-12" C
CHENNEBY Ridges and Valleys 0-2% >60" 12-30" C
CHEWACLA Ridges and Valleys 0-2% >60" 6-24" C
CONASAUGA Ridges and Valleys 0-45% 20-40" SOFT >72" unsuitable
CRAIGSVILLE Ridges and Valleys 0-5% > 60" > 72" C
CRAIGSVILLE
(GRAVELLY) Ridges and Valleys 0-5% >60" >72" C
CUNNINGHAM Ridges and Valleys 2-25% 40-60" SOFT >72" J
DECATUR Ridges and/alleys 1-25% >60" >72" A
DEKALB Ridges and Valleys 0-80% 20-40" HARD >72" H
DEWEY Ridges and Valleys 2-40% >60" >72" A
DOCENA Ridges and Valleys 0-6% >60" 18-36" C
DOWELLTON Ridges and Valleys 0-8% 40-60" HARD 6-12" unsuitable
EMORY Ridges and Valleys 0-5% >60" 60-72" C
ENDERS Ridges and Valleys 1-65% | 40->60" | SOFT >72" J
ENNIS Ridges and Valleys 0-5% >60" >72" C
ETOWAH Ridges and Valleys 0-35% >60" >72" A
EUHARLEE Ridges and Valleys 2-10% >60" >72" A
On-Site Sewage Management Systems Manual Page70 of 289



SECTION Cb Soil Information

. . slaze Depth to S

< eseog Egltiﬁty vl MLRA Rao{:)ges Depth to | Bedrock S_egsonal %Jclfjaeb;h%

Codes and Installation £l (LEME) [RESTITEe of the e I ] 17249 Installation
Information aree soll (RG2S sS .Table Information
type (inches)
FARRAGUT Ridges and Valleys 2-20% | 48->60 SOFT >72" A
FULLERTON Ridges and Valleys 2-45% >60" >72" A
GORGAS Ridges and Valleys 2-70% 10-20" HARD >72" H
GORGAS(STONY-
COBBLY) Ridges and Valleys 2-70% 10-20" HARD >72" H
GUTHRIE Ridges and Valleys 0-2% >60" 6-12" C
HAMBLEN Ridges and Valleys 0-3% >60" 24-36" C
HANCEVILLE Ridges and Valleys 0-40% > 60" SOFT >72" A
HARTSELLS Ridges and Valleys 2-45% 20-40" HARD >72" H
HECTOR Ridges and Valleys 1-60% 10-20" HARD >72" H
HOLSTON Ridges and/alleys 0-25% >60" >72" A
KETONA Ridges and Valleys 0-2% 40-72" HARD 6-12" unsuitable
KETONA (PONDED) Ridges and Valleys 0-4% 40-72" HARD 0-12" unsuitable
LEADVALE Ridges and Valleys 0-15% | 48->60" | SOFT 0-12" C
LEESBURG Ridges and Valleys 2-45% >60" >72" A
LILY Blue Ridge 0-65% | 20-40" HARD >72" H
LINKER Ridges and Valleys 1-40% 20-40" HARD >72" H
LOCUST Ridges and Valleys 0-10% >60" 18-24" C
LYERLY Ridges and Valleys 1-10% 20-40" HARD >72" H
MINVALE Ridges and Valleys 2-45% >60" >72" A
MONTEVALLO Ridges and Valleys 2-80% 10-20" SOFT >72" H
MOUNTAINBURG Ridges and Valleys 1-65% 12-20" HARD > 72" H
MOUNTAINBURG
(STONY) Ridges and Valleys 1-65% 12-20" HARD >72" H
NAUVOO Ridges and Valleys 2-35% 40-60" SOFT >72" A
NELLA Ridges and Valleys 2-60% >60" >72" A
NELLA (STONY) Ridges and Valleys 2-60% >60" >72" A
PANAMA Ridges and Valleys 12-70% > 60" 42- 60" A
PANAMA
(GRAVELLY) Ridges and Valleys 12-70% > 60" 42-60" A
RIVERVIEW Ridges and Valleys 0-5% >60" 36-60"
ROANOKE Ridges and Valleys 0-2% >60" 0-12" unsuitable
ROANOKE (PONDED ) | Ridges and Valleys 0-2% >60" <10" unsuitable
ROME Ridges and Valleys 0-6% >60" >72" A
SEQUATCHIE Ridges and Valleys 0-12% >60" >72" A
SHACK Ridges and/alleys 2-25% >60" 24-48" C
SHELLBLUFF Ridges and Valleys 0-3% >60" 36-60" C
SIPSEY Ridges and Valleys 4-30% 20-40" SOFT >72" H
STASER Ridges and Valleys 0-3% >60" 36-48" C
STEEKEE Ridges and Valleys 10-50% | 20-40" HARD > 72" H
SUBLIGNA Ridges and Valleys 1-6% >60" >72" C
SULLIVAN Ridges and Valleys 0-2% >60" 4872" C
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. . slegz Depth to S
< eseog Egltiﬁty vl MLRA Rao{:)ges Depth to | Bedrock S_egsonal %Jclfjaeb;h%
Codes and Installation Elelr (2] NEEEree of the SIS | [REEIE il 720 Installation
Information Area soil (RG2S sS .Table Information
type (inches)
SUNLIGHT Ridges and Valleys 8-60% | 10-20" SOFT > 72" H
TAFT Ridges and Valleys 0-2% > 60" 12- 24" C
TALBOTT Ridges and Valleys 0-70% 20-40" HARD >72" unsuitable
TANYARD Ridges and Valleys 0-2% > 60" 18- 30" C
TIDINGS Ridges and Valleys 2-70% 40-60" HARD >72" A
TOCCOA Ridges and Valleys 0-4% >60" 30-60" C
TOWNLEY Ridges and Valleys 2-60% 20-40" SOFT >72" unsuitable
TOWNLEY
(GRAVELLY) Ridges and Valleys 2-60% 20-40" SOFT >72" unsuitable
TUPELO Ridges and Valleys 0-6% >60" 12-24" unsuitable
WAX Ridges and Valleys 0-6% >60" 18-36" C
WAYNESBORO Ridges and Valleys 2-30% >60" >72" A
WEHADKEE Ridges and Valleys 0-2% >60" 0-12" unsuitable
WHITWELL Ridges and Valleys 0-6% >60" 24-36" C
WOLFTEVER Ridges and Valleys 0-12% >60" 30-42" C
ARKAQUA Blue Ridge 0-5% >60" 18-24" C
ASHE Blue Ridge 2-95% 20-40" HARD >72" H
ASHE (VERY STONY) | Blue Ridge 2-95% 20-40" HARD >72" H
BANDANA Blue Ridge 0-5% >60" 18-24" C
BILTMORE Blue Ridge 0-5% >60" >42" C
BRADDOCK Blue Ridge 0-35% >60" >60" J
BRADSON Blue Ridge 0-35% >60" >60" J
BRASSTOWN Blue Ridge 2-95% | 40-60" SOFT >72 K
BREVARD Blue Ridge 0-35% >60" >60" A
BULADEAN Blue Ridge 2-95% | 40-60" SOFT >72 K
BURTON Blue Ridge 5-95% 20-40" HARD >72" H
CASHIERS Blue Ridge 2-95% > 60" > 72" A
CATASKA Blue Ridge 2-95% 10-20" SOFT >72" H
CHANDLER Blue Ridge 2-95% >60" >72" A
CHATUGE Blue Ridge 0-15% >60" 12-24" C
CHEOAH Blue Ridge 8-95% 40-60" SOFT >72" K
CHESTNUT Blue Ridge 2-95% 20-40" SOFT >72" H
CLEVELAND Blue Ridge 2-95% | 10-20" HARD >72" H
CLIFFIELD Blue Ridge 2-95% | 20-40" HARD >72" H
CLIFTON Blue Ridge 2-60% >60" >72" A
CODORUS Blue Ridge 0-5% >60" 12-24" C
COLVARD Blue Ridge 0-5% >60" >48" C
COWEE Blue Ridge 2-95% 20-40" SOFT >72" H
CULLASAJA Blue Ridge 0-35% >60" >60" R
CULLOWHEE Blue Ridge 0-5% >60" 18-24" C
DELANCO Blue Ridge 0-15% >60" 12-30" C
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. . slaze Depth to S

< eseog Egltiﬁty vl MLRA Rao{:)ges Depth to | Bedrock S_egsonal %Jclfjaeb;h%

Codes and Installation Elelr (2] NEEEree of the SIS | [REEIE il 720 Installation
Information Area soil (RG2S sS .Table Information
type (inches)
DELLWOOD Blue Ridge 0-5% >60" 24-48" C
DILLARD Blue Ridge 0-15% >60" 24-36" C
DILLSBORO Blue Ridge 0-35% >60" >60" A
DYKE Blue Ridge 0-35% >60" >60" A
DYKE (STONY) Blue Ridge 0-35% >60" >72" A
EDNEYTOWN Blue Ridge 2-95% >60" >72" A
EDNEYTOWN
(VERY STONY) Blue Ridge 2-80% >60" >72" A
EDNEYVILLE Blue Ridge 2-95% >60" >72" A
EDNEYVILLE
(STONY) Blue Ridge 2-95% >60" >72" A
ELLIJAY Blue Ridge 2-95% >60" >72" J
ELSINBORO Blue Ridge 0-35% >60" >60" A
EVARD Blue Ridge 2-95% >60" >72" A
FANNIN Blue Ridge 2-95% >60" >72" A
FRENCH Blue Ridge 0-5% >60" 12-30" C
GREENLEE Blue Ridge 0-35% >60" >60" R
HANMILLER Blue Ridge 2-95% | 20-40" SOFT >72" H
HATBORO Blue Ridge 0-5% >60" 0-6" C
HAYESVILLE Blue Ridge 2-60% >60" >72" A
HAYWOOD Blue Ridge 0-35% > 60" >60" A
HAYWOOD (STONY) Blue Ridge 2-45% >60" >72" A
HEMPHILL Blue Ridge 0-15% >60" 0-12" unsuitable
HIWASSEE Blue Ridge 0-35% >60" >60" J
HUNTDALE Blue Ridge 2-95% >60" >72" A
IOTLA Blue Ridge 0-5% >60" 18-24" C
JEFFERSON Blue Ridge 2-75% >60" >72" A
JEFFERY Blue Ridge 2-95% | 20-40" HARD >72" H
JUNALUSKA Blue Ridge 2-95% | 20-40" SOFT >72" H
KEENER Blue Ridge 0-35% >60" >60" A
KIWKORA Blue Ridge 0-15% >60" 0-12 unsuitable
LILY Blue Ridge 0-65% 20-40" HARD >72" H
LONON Blue Ridge 0-35% >60" >60" A
LOSTCOVE Blue Ridge 0-35% >60" >60" R
MAYMEAD Blue Ridge 0-35% >60" >60" A
MICAVILLE Blue Ridge 2-95% | 40-60 SOFT > 72" K
NANTAHALA Blue Ridge 2-60% | 40-60" SOFT > 72" J, K
NIKWASI Blue Ridge 0-5% >60" 0-12" C
NORTHCOVE Blue Ridge 0-35% >60" >60" R
OSTIN Blue Ridge 0-5% >60" >42" C
PIGEONROOST Blue Ridge 2-95% | 20-40" SOFT >72" H
PLOTT Blue Ridge 2-95% > 60" >72" A
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. . slaze Depth to S

< eseog Egltiﬁty vl MLRA Rao{:)ges Depth to | Bedrock S_egsonal %Jclfjaeb;h%

Codes and Installation Elelr (2] NEEEree of the SIS | [REEIE il 720 Installation

Information Area soll (RG2S sS .Table Information

type (inches)
PORTERS Blue Ridge 2-95% | 40-60" HARD >72" K
PORTERYSTONY) Blue Ridge 6-95% 40-60" HARD >72" K
RABUN Blue Ridge 2-50% >60" >72" A
RABUN (STONY) Blue Ridge 7-70% >60" >72" A
RAMSEY Blue Ridge 3-70% | 10-20" HARD > 72" H
RAMSEY (STONY) Blue Ridge 3-70% 10-20" HARD >72" H
REDDIES Blue Ridge 0-5% >60" 24-42" C
ROSMAN Blue Ridge 0-5% >60" 30-60" C
SALUDA Blue Ridge 2-95% | 10-20" SOFT >72" H
SAWTEETLAH Blue Ridge 0-35% >60" >60" A
SAVNOOK Blue Ridge 0-35% >60" >60" A
SHELOCTA Blue Ridge 0-35% >60" >60" A
SHINBONE Blue Ridge 2-95% | 40-60" SOFT > 72" K
SHOUNS Blue Ridge 0-35% >60" >60" A
SOCO Blue Ridge 2-95% | 20-40" SOFT > 72" H
SPIVEY Blue Ridge 0-35% >60" >60" R
STATLER Blue Ridge 0-35% >60" >60" A
STELCOAH Blue Ridge 2-95% 40-60" SOFT >72" K
SUCHES Blue Ridge 0-5% >60" 30-48" C
SYLCO Blue Ridge 2-95% 20-40" HARD >72" H
SYLVA Blue Ridge 0-10% >60" 0-12" C
TALLADEGA Blue Ridge 6-80% 20-40" SOFT >72" H
TATE Blue Ridge 0-35% >60" >60" A
THUNDER Blue Ridge 0-35% >60" >60" R
THURMONT Blue Ridge 0-35% >60" >60" A
TOECANE Blue Ridge 0-35% >60" >60" R
TOCCOA Blue Ridge 0-4% >60" 30-60" C
TOXAWAY Blue Ridge 0-5% >60" 0-6" C
TRANSYLVANIA Blue Ridge 0-5% >60" 24-36" C
TRIMONT Blue Ridge 2-95% >60" >72" A
TSALI Blue Ridge 2-95% 10-20" SOFT >72" H
TUCKASEGEE Blue Ridge 0-35% >60" >60" A
TUSQUITEE Blue Ridge 0-35% >60" >60" A
TUSQUITEE(STONY) | Blue Ridge 2-95% >60" >72" A
UNAKA Blue Ridge 2-95% 20-40" HARD >72" H
UNISON Blue Ridge 0-35% >60" >60" A
WATAUGA Blue Ridge 2-95% >60" >72" A
WHITEOAK Blue Ridge 0-35% >60" >60" A
WHITESIDE Blue Ridge 0-10% >60" 18-36" C
ALAMANCE Southern Piedmont 0-15% > 60 > 72" A
ALCOVY Southern Piedmont 2-10% >60" 24- 36" C
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. . slaze Depth to S

< eseog Egltiﬁty vl MLRA Rao{:)ges Depth to | Bedrock S_egsonal %Jclfjaeb;h%

Codes and Installation £l (LEME) [RESTITEe of the e I ] 17249 Installation
Information aree soll (i) sS .Table Information
type (inches)
ALLEN Southern Piedmont 2-40% >60" >72"
ALTAVISTA Southern Piedmont 0-10% >60" 18-30" C
APPLING Southern Piedmont 0-25% >60" >72" A
ASHLAR Southern Piedmont 0-70% 20-40" HARD >72" H
AUGUSTA Southern Piedmont 0-2% >60" 12-24" C
BADIN Southern Piedmont 2-55% | 40-60" HARD >72" unsuitable
BETHLEHEM Southern Piedmont 2-45% | 20-40" SOFT >72" N
BUCKHEAD Southern Piedmont 6-45% > 60" > 72" A
BUNCOMBE Piedmont & Coastal Plain | 0- 6% > 60" > 72" C
CARTECAY Southern Piedmont 0-5% >60" 6-18" unsuitable
CATAULA Southern Piedmont 2-25% > 60" 24-48 C
CECIL Southern Piedmont 0-25% >60" >72" A
CHENNEBY Southern Piedmont 0-2% >60" 12-30" unsuitable
CHESTATEE SoutherrPiedmont 10-50% >60" >72" A
CHEWACLA Southern Piedmont 0-2% >60" +12"- 24" unsuitable
COLFAX Southern Piedmont 0-15% >60" 6-18" C
CONGAREE Southern Piedmont 0-4% >60" 30- 48" C
DAVIDSON Southern Piedmont 2-25% >60" >72"
DURHAM Southern Piedmont 0-10% >60" >72" A
DURHAM (PERCHED) | Southern Piedmont 0-10% > 60" 48-72 C
ENON Southern Piedmont 2-45% >60" >72" J
FORK Southern Piedmont 0-7% >60" 12-24" C
GEORGEVILLE Southern Piedmont 2-50% >60" >72" A
GOLDSTON Southern Piedmont 2-60% | 20-40" HARD >72" unsuitable
GROVER Southern Piedmont 2-45% >60" >72" A
GUNDY Southern Piedmont 6-40% | 40-72" SOFT > 72"
GWINNETT Southern Piedmont 2-60% 40-60" SOFT >72" AorN
HARD LABOR
phase one Southern Piedmont 0-15% > 72" NA 30- 48" C
HARD LABOR
phase two Southern Piedmont 0-15% > 72" NA 48 60" P
HELENA Southern Piedmont 0-15% >60" 18-30" unsuitable
HERNDON Southern Piedmont 2-25% >60" >72" A
HIWASSEE Southern Piedmont 2-50% >60" >72" A
HULETT Southern Piedmont 2-15% >60" >72" A
IREDELL Southern Piedmont 0-15% | 40- 60" SOFT 12-24" unsuitable
KIRKSEY Southern Piedmont 0-10% | 40-60" HARD 18- 36" J
LLOYD Southern Piedmont 2-50% > 60" > 72" A
LOUISA Southern Piedmont 6-80% 10-20" SOFT >72" N
26-
LOUISBURG Southern Piedmont 45% > 60" >72"
MADISON Southern Piedmont 2-60% >60" >72" A
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. . slaze Depth to S
< eseog Egltiﬁty vl MLRA Rao{:)ges Depth to | Bedrock S_egsonal %Jclfjaeb;h%
Codes and Installation £l (LEME) [RESTITEe of the e I ] 17249 Installation
Information aree soll (i) sS .Table Information
type (inches)
MASADA Southern Piedmont 0-25% >60" >72" C
MECKLENBURG Southern Piedmont 2-25% >60" >72" J
MOLENA Southern Piedmont 0-35% >60" >72" A
MUSELLA Southern Piedmont 2-80% | 14-20" SOFT >72" H
NASON Southern Piedmont 0-50% 40-60" SOFT >72" N
ORANGE Southern Piedmont 0-15% | 40-60 HARD 12- 36" unsuitable
PACOLET Southern Piedmont 2-80% >60" >72" A
PAGELAND Southern Piedmont 0-15% 20-40" SOFT 18-36" unsuitable
POINDEXTER Southern Piedmont 2-60" | 40-60" HARD > 72" H
RAWLINGS Southern Piedmont 6-45% 20-40" HARD > 72" H
RION Southern Piedmont 2-60% >60" >72" A
RIVERVIEW SoutherrPiedmont 0-5% >60" 36-60" C
ROANOKE Southern Piedmont 0-2% >60" o0-12" unsuitable
SAW Southern Piedmont 2-45% 20-40 HARD > 72" H
SEDGEFIELD Southern Piedmont 0-10% >60" 12-18" unsuitable
SHELLBLUFF Southern Piedmont 0-3% >60" 36-60" C
STARR Southern Piedmont 0-8% >60" >72" C
STATE Southern Piedmont 0-10% >60" 42-72" C
SWEETAPPLE Southern Piedmont 6-60% 24-50" SOFT >72" N
TALLAPOOSA Southern Piedmont 5-80% 10-20" SOFT >72" N
TATUM Southern Piedmont 0-50% 40-60" SOFT >72" N
TOCCOA Southern Piedmont 0-4% >60" 30-60" C
VANCE Southern Piedmont 2-25% >60" >72" J
WAKE Southern Piedmont 2-45% 11-20" HARD >72" unsuitable
WATEREE Southern Piedmont 2-95% 20-40" SOFT >72" N
WEDOWEE Southern Piedmont 0-60% >60" >72" A
WEHADKEE Southern Piedmont 0-2% >60" 0-12" unsuitable
WICKHAM Southern Piedmont 0-25% >60" >72" A
WILKES Southern Piedmont 2-60% 40- 60 HARD >72" N
WINNSBORO Southern Piedmont 2-25% | 40-60" SOFT > 72" J
WORSHAM Southern Piedmont 0-8% >60" 0-12" unsuitable
WYNOTT Southern Piedmont 2-45% 20-40" SOFT >72" unsuitable
ZION Southern Piedmont 2-45% 20-40" HARD >72" unsuitable
AILEY Sand Hills 0-25% >60" 48-72" A
BIBB Sand Hills 0-2% >60" 0-8" unsuitable
BIGBEE Sand Hills 0-5% >60" 20- 40" C
CHASTAIN Sand Hills 0-2% >60" 012" unsuitable
CHEWACLA Sand Hills 0-2% >60" +12"-24" unsuitable
CONGAREE Sand Hills 0-4% >60" 30-48" C
COWARTS Sand Hills 1-25% 40- 60"
DOGUE Southern Coastal Plain 0-15% >60" 18-36" unsuitable
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DOTHAN Sand Hills 0-12% 36- 60" U
ESTO Sand Hills 2-25% >60" >72 J
EUNOLA Sand Hills 0-6% >60" 18-30" C
EUSTIS Sand Hills 0-30% >60" > 72" A
FACEVILLE Sand Hills 0-15% >60" >72" A
FUQUAY Sand Hills 0-10% >60" 48-72" A
GRADY Sand Hills 0-2% >60" 0-12" unsuitable
GREENVILLE Sand Hills 0-18% >60" >72" A
IUKA Sand Hills 0-2% > 60" 12- 36" C
KINSTON Sand Hills 0-2% >60" 0-12" unsuitable
LAKELAND Sand Hills 0-85% >60" >72" A
LEVY Sand Hills 0-2% >60" +24"-0" CorF
LUCY Sand Hills 0-45% >60" >72" A
MASADA Sand Hills 0-25% >60" >72" A
NANKIN Sand Hills 0-60% >60" 40- 60" J
NORFOLK Sand Hills 0-10% >60" 4872" A
OCHLOCKONEE Sand Hills 0-3% >60" 36- 60" C
OCILLA Sand Hills 0-10% >60" 12-30" C
ORANGEBURG Sand Hills 0-25% > 60" > 72" A
OSIER Sand Hills 0-2% > 60" <12" unsuitable
PELHAM Sand Hills 0-2% >60" 0-12" C,orF
PELION Sand Hills 0-15% >60" 12-30" C
RED BAY Sand Hills 0-15% >60" >72" A
RIVERVIEW Sand Hills 0-5% >60" 36-60" C
STILSON Sand Hills 0-8% >60" 30-36" CorS
SUSQUEHANNA Sand Hills 1-17% >60" >72" unsuitable
TROUP Sand Hills 0-40% >60" >72" A
VAUCLUSE Sand Hills 2-25% >60" > 72"
WAGRAM Sand Hills 0-15% >60 > 72" A
WAHEE Sand Hills 0-4% 72" 12-18" Corld
AILEY Southern Coastal Plain 0-25% >60" 48-72" A
ALAPAHA Southern Coastal Plain 0-3% >60" 0-12" C
ALBANY Southern Coastal Plain 0-6% >60" 18- 30" C
AMERICUS SoutherrCoastal Plain 0-25% >60" >72" A
ARDILLA Southern Coastal Plain 0-5% >60" 12-24" C
ARUNDEL Southern Coastal Plain 2-35% 20-40" HARD >72" unsuitable
BAYBORO Southern Coastal Plain 0-2% >60" 012" unsuitable
BETHERA Southern Coastal Plain 0-2% >60" 0-18" unsuitable
BIBB Southern Coastal Plain 0-2% >60" 0-8" unsuitable
BIGBEE Southern Coastal Plain 0-5% >60" 20- 40" C
BINNSVILLE Southern Coastal Plain 1-17% | 7-20" SOFT 20" unsuitable
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BLADEN Southern Coastal Plain 0-2% >60" o0-12" C
BLANEY Southern Coastal Plain 0-25% >60" >72"
BLANTON Southern Coastal Plain 0-20% >60" 48- 72" A
BLANTON (Moderately
Wet) Southern Coastal Plain 0-20% >60" 30- 48" C,orS
BONIFAY Southern Coastal Plain 0-12% >60" 48-60" A
BONNEAU Southern Coastal Plain 0-12% > 60" 42- 60" A
BOSWELL Southern Coastal Plain 1-17% > 60" >72 unsuitable
BUNCOMBE Southern Coastal Plain 0-6% > 72" C
CAHABA Southern Coastal Plain 0-8% >60" >72 A
CARNEGIE Southern Coast#tlain 2-12% >60" 40- 60" )
CENTENARY Southern Coastal Plain 0-5% >60" 42- 60" A
CHASTAIN Southern Coastal Plain 0-2% >60" 0-12" unsuitable
CHEWACLA Southern Coastal Plain 0-2% >60" +12"-24" unsuitable
CHIPLEY Southern Coastal Plain 0-8% >60" 18- 36" C
CHISOLM Southern Coastal Plain 0-10% >60" 36- 60"
CLARENDON Southern Coastal Plain 0-6% >60" 24-36" C
COWARTS Southern Coastal Plain 1-25% 40- 60" N
COXVILLE Southern Coastal Plain 0-2% >60" 0-12" unsuitable
DASHER Southern Coastal Plain 0-1% >60" +12to 12" unsuitable
DOGUE Southern Coastal Plain 0-15% >60" 18-36" C
DOTHAN Southern Coastal Plain 0-12% 36- 60" U
DUNBAR Southern Coastal Plain 0-2% 12- 30" C,J
DUPLIN Southern Coastal Plain 0-7% >60" 24- 36" C,J
ECHAW Southern Coastal Plain 0-2% >60" 30- 60" C
ELLABELLE Southern Coastal Plain 0-2% >60" <6" unsuitable
ESTO Southern Coastal Plain 2-25% >60" >72 J
EULONIA Southern Coastal Plain 0-6% >60" 18-42" C,J
EUSTIS Southern Coastal Plain 0-30% >60" > 72" A
EUTAW Southern Coastal Plain 0-2% >60" 6-18" unsuitable
FACEVILLE Southern Coastal Plain 0-15% >60" >72" A
FLOMATON Southern Coastal Plain 2-40% > 60" >72" A
FOXWORTH Southern Coastal Plain 0-25% > 60" 40- 72" A
FREEMANVILLE Southern Coastal Plain 0-12% > 60" 40- 60" )
FUQUAY Southern Coastal Plain 0-10% >60" 48-72" AorU
GOLDSBORO Southern Coastal Plain 0-10% > 60" 18- 30" C
GRADY Southern Coastal Plain 0-2% >60" 0-12" unsuitable
GREENVILLE Southern Coastal Plain 0-18% >60" >72" A
GRITNEY Southern Coastal Plain 0-15% > 60" 18- 36" C,orJd
HENDERSON Southern Coastal Plain 2-20% > 60" > 72" unsuitable
HEROD Southern Coastal Plain 0-2% >60 0-12" unsuitable
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HORNSVILLE Southern Coastal Plain 0-8% > 60" 30- 42" C,orJ
IRVINGTON Southern Coastal Plain 0-5% > 60" 18- 36" C
IUKA Southern Coastal Plain 0-2% > 60" 12- 36" C
IZAGORA Southern Coastal Plain 0-8% >60" 24-36" C
JOHNS Southern Coastal Plain 0-2% > 60" 12- 36" C
JOHNSTON Southern Coastal Plain 0-2% > 60" 0-12" unsuitable
KERSHAW Southern Coastal Plain 0-15% > 60" > 72"
KINSTON SoutherrCoastal Plain 0-2% >60" 0-12" unsuitable
KOLOMOKI Southern Coastal Plain 0-5% >60" 60- 72" A
KUREB Southern Coastal Plain 0-20" >60" >72"
LAKELAND Southern Coastal Plain 0-85% >60" >72"
LEAF Southern Coastal Plain 0-2% >60" 6-18" unsuitable
LEEFIELD Southern Coastal Plain 0-12% >60" 18- 30" C
LEON Southern Coastal Plain 0-5% >60" 12-24" C
LEON (HYDRIC) Southern Coastal Plain 0-2% >60" 0-6" unsuitable
LOWNDES Southern Coastal Plain 0-17% > 60" > 72" A
LUCY Southern Coastal Plain 0-45% >60" >72" A
LYNCHBURG Southern Coastal Plain 0-2% >60" 6-18" C
MARLBORO Southern Coastal Plain 0-10% >60" 48- 72" A
MASCOTTE Southern Coastal Plain 0-2% >60 6-18" C
MAXTON Southern Coastal Plain 0-6% >60" 60- 72" A
MEGGETT Southern Coastal Plain 0-3% >60" 0-12" C,orlJ
MUCKALEE Southern Coastal Plain 0-2% >60" 0-12" unsuitable
MYATT Southern Coastal Plain 0-2% > 60" 0-12" unsuitable
NANKIN Southern Coastal Plain 0-60% >60" 40- 60" J
NOBOCO Southern Coastal Plain 0-6% > 60" 30- 40" CorS
NORFOLK Southern Coastal Plain 0-10% >60" 48 72" A
OCHLOCKONEE Southern Coastal Plain 0-3% >60" 36- 60" unsuitable
OCILLA Southern Coastal Plain 0-10% >60" 12- 30" C
OGEECHEE Southern Coastal Plain 0-2% >60" +12"-12" unsuitable
OKTIBBEHA Southern Coastal Plain 1-30% >60" > 72" unsuitable
OLUSTEE Southern Coastal Plain 0-2% > 60" 6-18" C
ORANGEBURG Southern Coastal Plain 0-25% > 60" > 72" A
OSIER Southern Coastal Plain 0-2% > 60" <12" unsuitable
OUSLEY Southern Coastal Plain 0-5% >60" 18- 36" C
PELHAM Southern Coastal Plain 0-2% >60" +12"-18" unsuitable
PERSANTI Southern Coastal Plain 0-6% > 60" 18- 36" unsuitable
PICKNEY Southern Coastal Plain 0-2% > 60" <10"to 20" unsuitable
PLUMMER Southern Coastal Plain 0-5% >60" 0-12" C
RAINS Southern Coastal Plain 0-2% >60" 0-12" C
RED BAY Southern Coastal Plain 0-15% >60" >72" A
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REMBERT Southern Coastal Plain 0-2% 0-12" unsuitable
RIDGELAND Southern Coastal Plain 0-2% >60" 18-30" C
RIGDON Southern Coastal Plain 0-2% 18- 30" C
RUTLEGE Southern Coastal Plain 0-2% > 60" 0-6" unsuitable
SHELLBLUFF SoutherrCoastal Plain 0-3% >72" 36- 60" C
STILSON Southern Coastal Plain 0-8% >60" 30-36" CorsS
SUFFOLK Southern Coastal Plain 0-50% >60" > 72" A
SUMTER Southern Coastal Plain 1-40%
SUNSWEET Southern Coastal Plain 2-25% 40- 60" J
SURRENCY Southern Coastal Plain 0-1% 0-6" unsuitable
SUSQUEHANNA Southern Coastal Plain 1-17% >60" >72" unsuitable
TAWCAW Southern Coastal Plain 0-2% >72" 18- 30" unsuitable
TELFAIR Southern Coastal Plain 2-15% 20-40" HARD 12- 36" unsuitable
TIFTON Southern Coastal Plain 0-8% >72" 40- 60" AorU
TORHUNTA Southern Coastal Plain 0-2% >60" 6-18" C
TROUP Southern Coastal Plain 0-40% >60" >72" A
VALDOSTA Southern Coastal Plain 0-5% >60" >72" A
VARINA Southern Coastal Plain 0-10% >60" 48- 60" AorU
VAUCLUSE Southern Coastal Plain 2-25% >60" > 72"
WAGRAM Southern Coastal Plain 0-15% >60 > 72" A
WAHEE Southern Coastal Plain 0-4% 72" 12-18" C,orJ
WEHADKEE Southern Coastdlain 0-2% > 60 0-12" unsuitable
WICKSBURG Southern Coastal Plain 0-12% >60 40- 60" AorU
AILEY Atlantic Coastal Plain 0-25% > 60" 48-72" A
ALBANY Atlantic Coastal Plain 0-6% >72" 18- 30" C
ALLANTON Atlantic Coastal Plain >60 0-6" unsuitable
ARDILLA Atlantic Coastal Plain 0-5% 12-24" C
BAYBORO Atlantic Coastal Plain 0-2% >60" 0-12" unsuitable
BETHERA Atlantic Coastal Plain 0-2% >60" 0-18" unsuitable
BIBB Atlantic Coastal Plain 0-1% >72" 5-1" unsuitable
BLADEN Atlantic Coastal Plain 0-2% >72" 0-12" unsuitable
BLANTON Atlantic Coastal Plain 0-45% >72" 30-72" A
BOHICKET Atlantic Coastal Plain 0-2% > 60" unsuitable
BONIFAY Atlantic Coastal Plain 0-12% >72" 40- 60" A
BROOKMAN Atlantic Coastal Plain 0-2% > 60" >72" 0-12" unsuitable
CAINHOY Atlantic Coastal Plain 0-10% > 60" 40- 60" A
CAPE FEAR Atlantic Coastal Plain 0-2% > 60" 0-12" unsuitable
CAPERS Atlantic Coastal Plain 0-2% > 60" +12"-12" unsuitable
CARNEGIE Atlantic Coastal Plain 2-12% 40- 60" U
CENTENARY Atlantic Coastal Plain 0-5% 42- 60" A
CHASTAIN Atlantic Coastal Plain 0-2% 0-12" unsuitable
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CHIPLEY Atlantic Coastal Plain 0-8% 18- 36" C
CLARENDON Atlantic Coastal Plain 0-6% 24 - 36" C
COWARTS Atlantic Coastal Plain 1-25% 40- 60" N
COXVILLE Atlantic Coastal Plain 0-2% >72" 0-12" unsuitable
CRAVEN Atlantic Coastal Plain 0-12% > 60" 24 - 36" C
CROATAN Atlantic Coastal Plain 0-12" unsuitable
DASHER Atlantic Coastal Plain 0-1% +12"-12" unsuitable
DOTHAN Atlantic Coastal Plain 0-12% 36- 60" U
DUCKSTON Atlantic Coastal Plain 0-2% > 60" 0- 6" unsuitable
DUNBAR Atlantic Coastal Plain 0-2% > 60" 12-24" C
ECHAW Atlantic Coastal Plain 0-2% 30- 60" C
ELLABELLE Atlantic Coastal Plain 0-2% +12"-6" unsuitable
EULONIA Atlantic Coastal Plain 0-6% 18- 42" C
FOXWORTH Atlantic CoastaPlain 0-25% 40- 60" A
FRIPP Atlantic Coastal Plain 2-30% > 60" > 72" unsuitable
FUQUAY Atlantic Coastal Plain 0-10% > 60" 48 72" AorU
GRADY Atlantic Coastal Plain 0-2% +24"-12" unsuitable
HAZLEHURST Atlantic CoastaPlain 0-3% > 60" 6-24" C
HURRICANE Atlantic Coastal Plain 0-5% > 60" 24-42" C
JOHNSTON Atlantic Coastal Plain 0-2% 0-12" unsuitable
KERSHAW Atlantic Coastal Plain 2-15% >72"
KINGSFERRY Atlantic Coastal Plain 0-2% > 60" 0-6" unsuitable
KINGSLAND Atlantic Coastal Plain 0-1% > 60" +2'-6" unsuitable
KINSTON Atlantic Coastal Plain 0-2% > 60" 0-12" unsuitable
KUREB Atlantic Coastal Plain 0-20% >72"
LAKELAND Atlantic Coastal Plain 0-85% >72"
LEEFIELD Atlantic Coastal Plain 0-12" 18- 30" C
0-6"or
LEON Atlantic Coastal Plain 0-5% deeper C
LEVY Atlantic Coastal Plain 0-2% > 60" +2'to 0" unsuitable
LOWNDES Atlantic Coastal Plain 0-17% > 48" A
LUCY Atlantic Coastal Plain 0-45% 40- 60" A
LUMBEE Atlantic Coastal Plain 0-2% > 60" 0-12" unsuitable
LYNN HAVEN Atlantic Coastal Plain 0-5% > 60" 0-6" unsuitable
MANDARIN Atlantic Coastal Plain 0-3% > 60" 18- 36" C
MASCOTTE Atlantic Coastal Plain 0-2% 6-18" C
MEGGETT Atlantic Coastal Plain 0-3% >60" 0-12" unsuitable
NANKIN Atlantic Coastal Plain 0-60% >72" 40- 60" J
NOBOCO Atlantic Coastal Plain 0-6% > 60" 30- 40" CorsS
OCILLA Atlantic Coastal Plain 0-10% 12- 30" C
OGEECHEE Atlantic Coastal Plain 0-2% +1'to 12" unsuitable
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OLUSTEE Atlantic Coastal Plain 0-2% > 80" 6-18" C
OSIER Atlantic Coastal Plain 0-2% > 60" <12" unsuitable
OUSLEY Atlantic Coastal Plain 0-5% > 60" 18- 36" unsuitable
PELHAM Atlantic Coastal Plain 0-5% +1'to 18" unsuitable
PICKNEY Atlantic Coastal Plain 0-2% <10"to 20" unsuitable
PLUMMER Atlantic Coastal Plain 0-5% 0-12" unsuitable
PONZER Atlantic Coastal Plain 0-2% > 60" 0-12" unsuitable
POOLER Atlantic Coastal Plain 0-2% > 60" 0-12" C,orJ
POTTSBURG Atlantic Coastal Plain 0-2% > 60" 0-24" C
RAINS Atlantic Coastal Plain 0-2% 0-12" unsuitable
RICEBORO Atlantic Coastal Plain 0-2% > 60" 0-12" C,orJ
RIDGELAND Atlantic Coastal Plain 0-2% > 60" 18- 30" C
RIGDON Atlantic Coastal Plain 0-2% > 60" 18- 30" C
RIMINI Atlantic Coastal Plain 0-10% > 60" > 72"
RUTLEGE Atlantic Coastal Plain 0-2% 0-6" unsuitable
SAPELO Atlantic Coastal Plain 0-2% 0-18" C
SATILLA Atlantic Coastal Plain 0-1% 0-18" unsuitable
SCRANTON Atlantic Coastal Plain 0-2% 6-18" C
STILSON Atlantic Coastal Plain 0-5% >72" 30- 40" CorS
SUNSWEET Atlantic Coastal Plain 2-25% > 72" 40- 60" J
SURRENCY Atlantic Coastal Plain 0-1% >72" 0to0.5" unsuitable
TAWCAW Atlantic Coastal Plain 0-2% >72" 18- 30" unsuitable
TELFAIR Atlantic Coastal Plain 2-15% | 20-40" 12- 36" unsuitable
TIFTON Atlantic Coastal Plain 0-8% >72" 40- 60" )
TROUP Atlantic Coastal Plain 0-40% >72" A
VALDOSTA Atlantic Coastal Plain 0-5% >72" >60" A
WAHEE Atlantic Coastal Plain 0-4% 72" 12-18" C,orJ
WICKSBURG Atlantic Coastal Plain 0-12% 72" 40- 60" A
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Table 3.C

Soil Texture

Soil
Class

Dry Saoll

Moist Soil

Sand

Loose single grains, which feel grit
and can be seen with the naked.¢
Squeezed in the hand the soil m
falls apart when pressure is releas

Squeezed in the hand it forms a c:
which crumbles when toucheBoes not
form a ribbon. Very gritty.

Sandy
Loam

Aggregates are easily crushed; vi
faint velvety feeling initially but aj
rubbing is continued the gritty
feeling of sand soon dominates.

Feels gritty, forms a cast, which be:
careful handling without breaking
Doesndét form a ril
squeezed between thumb and forefings

Loam

Aggregates are crushed ung
moderate presure; clods can b
quite firm. When pulverized loan
has a velvety feel that becomes gri
with continued rubbingCasts bea
careful handling.

Cast can be freely handled withg
breaking Slight tendency to ribbor
Rubbed surface is rough, slightly gritty

Silt
Loam

Aggregates are firm but may |
crushed under moderate presst
Clods are firm to hardsmooth, flour
like feel dominates when soil
pulverized.

Cast can be freely handled withg
breaking Slight tendency to ribbon wit
rubbedsurface having a broken or ripply
appearance.

Clay
Loam

Very firm aggregates and hard clo
that strongly resist crushing by har
When pulverized the soil takes
somewhat gritty feeling due to th
harshness of the very sm;
aggregates whicpersist.

Cast can bear much handling withd
breaking Pinched between thumb al
forefinger it forms a ribbon whose surfa
tends to feel gritty when dampened g
rubbed Ribbon will break easily; barel
sustaining its own weightWill slick
(shine) whenubbed Soll is plastic, sticky
and puddles easily.

Clay

Aggregates are hard and clods

extremely hard which strongl
resists crushing by handwhen
pulverized it has a gritty texture di
to harshness of numerous very sn|
aggregates, whicpersist.

Casts can bear considerable hand
without breaking Forms a long flexible
ribbon and retains its plasticity whe
elongated Rubbed surface has a ve
smooth, satin feeling, sticky when wet g
easily puddle.
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Figure 2.C Georgia Major Land Resource AreafML RA 6 s )

Major Land Resource Areas of Georgia

Major Land Resource Areas

[777] 153A-Atlantic Coast Flatwoods

- 137-Carolina and Georgia Sand Hills

[ 129-sand Mountain

l:l 128-Southern Appalachian Ridges and Valleys
[ 1308-Souther Blue Ridge

[T 133A-Southern Coastal Plain

[ 136-Southem Piedmont

[ 7] 153B-Tidewater Area

Creales: Date: Merch 6, 2018
SourceUSDANRCS - Naflona Sl Survey Center

‘ .‘ » B ' Environmental Health m?ggm.fm......m

Ofico dEmegency Proparecncs nd Respons
{24 m Lang Use program .
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Figure 3.C Example Soil Report: Page 1 of 2

Soil Crisis Center, Inc.
123 Evard Street

Lakeland, GA 30253
(404) 123-4567

Date: 05/02/2016 Legend

Site Location: 505 Clubhouse Drive Well: @ Rock outcrop: AA
Subdivision: Beautiful Acres, lot 7 Slope: / Stream: .
Property Owner: Joe Developer Boring: B.l Gully: ’l’l/"

Phone: (404) 657-6534
Level of Survey: 3

Scale: 1 inch =50 feet /

North

Wedowee SH“]&D’ 3: @

B3

SHWT 24 in.

Bl

SHWT >72 in.

Altavista

BS5

SHWT 12 in.

Chewacla

.......
. ..
. ‘e

" ip.f.
B4

SHWT 24 in.

Seal and Signature
of the Approved
Individual

. .
......
-------

i.p.f. = iron pin found.

ip.f.
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Figure 4.C

Example Soil Report: Page 2 of 2

Soil Crisis Center, Inc.
123 Evard Street

Lakeland, GA 30253
(404) 123-4567

Property Information

Date: 05/02/2016

Level of Survey: 3

Site Location: 505 Clubhouse Drive

Property Owner: Joe Developer

Subdivision: Beautiful Acres, lot 7

Phone: (404) 657-6534

County: Susquehanna

Scale: 1 inch =50 feet

Map Unit Properties

Soil Series

Slope % to

Map Unit
Suitability
Code

Depth Depth to
Seasonal High

Water Table

Absorption Rate at
Recommended
Trench Depth

Recommended

Bedrock Trench Depth

Wedowee

5-15% | >72in. >72 in. 45 min. / in. 24-36 in. A

Altavista

5-10 % >72 in. 24 in. See codes See codes C

Chewacla

0-2 % >72 in. 12 in. Not Recommended | Not Recommended F

Map Unit Suitability Codes

These soils are suitable for installation of on-site systems with proper system design, in-
stallation, and maintenance. Position of the site or other soil and landscape considerations
may require the drain field area to be greater than the minimum and/or the drain field de-
sign to require equal distribution or level field installation.

Because of flooding, shallow seasonal water tables, soil horizons with very slow percola-
tion rate, perched water tables, or imperfect drainage, these soils are not suitable for instal-
lation of a conventional on-site system without site modifications, special designs or in-
stallation. Properties of the soil and site may require the drain field area to be greater than
the minimum and/or the drainfield design to require equal distribution or level field instal-
lation. Non-conventional systems and installation must be approved by the local Environ-
mental Health Specialist.

Because of soil limitations, these soils are unsuitable for installation of an on-site system.

General Notes

Boring locations illustrated on the soil map were located from the existing corner pins using a hip chain and
compass. Base map is from final property plat surveyed by Generic Surveyors, Inc. dated 04/02/16. Survey
was provided by owner.
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Form 1.C Soil Data Record Percolation, Water Table, and Soil Data

GEORGIA DEPARTMENT OF PUBLIC HEA LTH
Soil Data Record- Percolation, Water Table, and Soil Data
Name of Proposed Development:

Location of ProposeDevelopment:

County: | Land Lot: Land District;
Owner or Sponsor: Phone Number:
Owner or Sponsor Address:
Percolation Data
Test Hole| Hole Depth and Types of Test Hole Depth and Types of
Number | Percolation Rate Subsaoll Hole Percolation Rate Subsaoll
(minutes/inch) | Encountered | Number | (minutes/inch) | Encountered
1 11
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20

u Ifit appears that the ground water table may adversely affect the operatiesitd sewage
management systems at any time of the year, specify by lot numbers and indica
topographic map the areas so affected:

u If rock, shale, hardpan or similar formations occur as outcroppings or withiff@siclepth
on any of the lots ithis physical development, specify by lot numbers and indicate
topographic map the areas so affected:

Boring

Number

Soil Descriptions*

OO N0 WIN(F

10
*Note: Soil descriptions must include color, textus&ycture, consistence, and redoximorph
featuresAll borings must be located on a topographic map.
Attach additional sheets as necessary.
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Form 2.C Soil Survey Report Check List

GEORGIA DEPARTMENT OF PUBLIC HEALTH
Level 3Soil Survey Report Check List

V = Complete X = Incomplete

Soil Survey Report:

Soil survey boundaries mapped at a scale within a range ahcmequals ten feet t
oneinch equals one hundred feet; a bar scale must be included.

Clearidentification of mapping: intensity, scale, and symi§plas a North arrow).

Caption identifying the project or client name, location of the project and county, ¢
number, and date of survey.

Name, address, phone number, and stamp or seal Gethtieed Soil Classifier

Level 3 subdivision reports on a sgpecific twefoot contour interval topo map.

Soil Properties Table, Interpretations, and Suitability Co(:

Name of map uni{soil series, Verified seasonahigh watertable within 72
no symbols) inches of the surface

Suitability code (custom or Absorption rate and depth of occurrerfapper
Tablel.0 and lower limits of horizon).

Percent slope Depth to refusal/restrictive layer

Field Evaluations

A minimum of at least one hole bored and classified per 0.25. &xeany site less tha
one acre in size, four borings are the minimum requirement
All borings numbered, flagged, and illustrated with their corresponding number (
finished soil map within 15 feet of the true boring location.

All borings to a minimum of 72 inches, unless a refusal layer is identifiedrattiess
than 24 inches beneath the planned absorption trench bottom.

All reference points numbered and itiéad on-site.

*Reports not including the required information should be returned to the Classifier.
Notification of deficient reports shall be provided in writing by mail within 3 business day
Comments:

DPH Representative Date:
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Form 3.C OSSMS Construction Permit(page 1)

GEORGIA DEPARTMENT OF PUBLIC HEALTH
CONSTRUCTION PERMIT AND SITE AFPROVAL

For On-Site Sewage Management System

COUNTY BUBDIVISION LOT KUMBER BLOCE

PROPERTY LOCATION (ADDSE ST ECT IR

| hereby apply for a construction permit to install an On-5Site Sewage Management System and agree that the system will be installed
to conform to the requirements of the rules of the Georgia Department of Public Health. Chapter 511-3-1. By my signature, |
understand that final inspection is required and will notify the County Health Department upon completion of construction and before

applying final cover matenal to the system.
PHOPLRTY OAREITHALTHORUIED AGENTS SIGNATUNE LATE

PFROPERTY OWHILITS RAME FHONE MUMEZR ALTERMATE PHONE MUMEZR

PROPERTY CWKRERTS ADDRESS

AUTHONUED AGENTE NAME M ofter har owrer) PHONE NUMSEZR RELATIONSHF TO OWER

Section A — General Information

1 HECANNED SETBRAZK FROM HECERING BOOIES EWALUATED (weis, 8 TYPE OF STRUCTURLE [mingeimudt-mmily wacencs commeisl 9 SOIL SERIES (s g Pecolet Orengetug, =i )
EhkEs, mntclem ETRETH, #T | swmmrand s |
()YES (2)NO
2 WATER SLPPLY B WATER USAGE BY 10. PERCOULATION HATE ) HYDIGALLIC LOADNNG RATE
(1) PUBLIC {2) PRIVATE {3} COMMUNITY |
3 SEVWALE SYSTEM TO BE PERMITIED T WD OF BECROOME [ GPD 11 RESTRICTIE SCL HORLIOH DEFTH jnchee)
(1)NEW  (2)REPAIR  3) ADDITION | |
4 LOT SIE E\.JF.E FEET / ACREES) B LEVEL OF PLLMWEBMNG OUTLET 12 SOIL TEST PERFORMED SY
(1) GROUND LEVEL (2) BASEMENT
(3) ABOVE GROUND LEVEL

Section B — Primary / Pretreatment

1. NSPOSAL METHOD I GAMSAGE DNErDEAL 3 SEPTIC TANK CAPALCITY (guilors) & ATUCAPAOTY £ DOSMNG TARK CAPACITY |pelicrm) B GIEASE THAF CAPACITY jguilo=a|

(1) YES {2) NO

Section C — Secondary Treatment

1. ABSDRFTION FIELD DESGN 4 TOTAL ABSORPTION FELD SOUARE FEET REQURED T HUMBLER OF ABSORPTION TRENCHES
(1) Laved Field {2} Serlal (3} Drip {4) Bed
{5} Distribution Baox (£} MoundiArea FIl (7) Other
2. ABEDRFTION FIELD PHODUCT 5 TOTAL ABSOHPTION FELD LINEAN FEET RESUIRED B SPECNED LENGTH OF ABSDRPTION THERCHES

1 AGGIEGATE DEFTH (roheal) B DEPTHOF ABSDRPTION TRENCHLES [mnge i inchee| 0 DISTANCE BETWEEN ASSORPTION TREMCHES

| [ ] | ||

PERMIT

A permitis hereby granted to install the on-site sewage management system descrbed above. This permit is not valid unless property
signed below. This permit expires twelve (12) months from date of issuance.

Any grading, filling, or other landscaping subsequent to issuance of a permit may render permit void, failure to follow site plan may
render permit void. Any grading. filling, or other landscaping subsequent to final inspection by county health depariment, which
adversely affects the function of the on-site sewage management system, may render approval void. Installation contractor is
responsible for locating proper distances from buildings, wells, property lines, etc.

Issuance of a construction permit for an on-site sewage management system, and subsequent approval of same by representative
of the Georgia Department of Public Health or county board of health shall not be construed as a guarantee that such systems will
function satisfactorily for a given peried of time; furthermore, said representative(s) do not, by any action taken in effecting compliance
with these rules, assume any liability for damages which are caused, or which may be caused, by the malfunction of such system.

STE APPROVED AS

APPROVNG ENVIRORNMENTALIST 7 TITLE OATE CONSTHLC THON PERAT NUMBER ErECIFIED ABDWE

(1) YES (2) NO
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Form 4.C OSSMS ConstructionPermit (page 2)

GEORGIA DEPARTMENT OF PUBLIC HEALTH
CONSTRUCTION PERMIT AND SITE APPROVAL For On-Site Sewage
Management System
County
County Phone
Permit Mumber
Property Address
PRESCRIBED TANK LOCATION ! REMARKS |

FRESCRIBED ABSORFTION FIELD LOCATIOMN

PROPOSED SYSTEM LAYOUT/DESIGN
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Form 5.C OSSMS Site Evaluation Request Form

ON-SITE SEWAGE MANAGEMENT SYSTEM SITE EVALUATION REQUEST
Dhivision of Health Protection / Envirenmental Health / Land Use Program

Instructions: The applicant or mthorized agent should provide as much information as pessible on this form. The kocal board of health will issue O55MS constroction
permits hased on minimom standards after an assessment of site condidons, soil characteniztics, and propesed daily wastewater Sow. As a minimum, a site plan sketch;
proposed dady Sow (or number of bedrooms); and permission to visit the site must be provided. Nose: Where pystem components are not indicaved By the appiicant, the
loval board of heaith will permir minimum comventonal system standards based on wastewarer fiow, soil characteristics, and siwe condigons.

GENERAL INFOEMATION

Connty: Sobdivizon: Lot:
Street Address/City Tip:
Eequest Type: Stub Out Location: ‘Water Supply: Type of Facility: Number of Bedrooms or gpd:
1. Hew | 1. 5lab | 1. Publi 1. Residential

W . 8 ) . = . . Garbage Dispazal: Tes /MNo
1. Bepair 2. Crawl-Space 2. Private Well 2. Mon-Fesidential -
3. Addition 3. Basemsnt 3. Commmumity Wall Lot Size:
4. Felocaton 4. Oher Drainfield Type:

PROPOSED SITE PLAN SKETCH
The following information must be provided m the space below: 1) Lot sketch showing lot dimensions, proposed building location/dimensions, proposed bullding line
and side lme distances; 1) street or road name: 3) well location if applicable and well locations oo adjacent property; 4) drveway, patio or other paved surfaces; 5)
underground urilities; &) plumbing shib out and proposed drainfield locatson: T) location of easements and food plain: &) replacement area. if necessary. Nore: Complex
lots, commercial [ystems, oF alternative [ysiems may require accurately soaled site plans and/or engimeerad design plans.

The above information as furnished is troe and comect to the best of my knowledze. I hereby apply for an on-sie sewage management system Consuction permit and
inspection of that system based upon this information. I do hersby give permission to the health deparment to enfer cnto the property, at reasonable hours, for the
purpose of processing this application. The applicant and'or owner is responsible for adwerse soil conditions, such as rock or water tables, encountersd.

Signatore of Apphcant: Diate of Application:
Applicant Name (print): Applicant Address: Phome:
Owner Name (prinf): Owner Address: Phone:

DEPARTMENT USE ONLY

Fee Amonnt Paid: EReceived By: Date:

Diate of Evaluation: EHS: Approved:

*Maote: The local board of health will approve the constoction of any eguivalent system components that have been approved for use in the state of Georgia by the
Drepartment of Public Health under the condition the installation is performed in accordance with the Fules of the Depariment of Public Health, Chapter 511-3-1; the

Georzia Mammal for On-5ite Sewage Systems; and cwrent TRC product approvals. The erant of a permdt by the county board of health for the instmllation of anv on-site
SEWAEE MANAZement system does not Cconstifote a WaITanry of endorsement.
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Form 6.C Lot Evaluation Record

LOT EVALUATION RECORD
Division of Health Protection / Environmental Health / Land Use Program

General Information

County: Subdivizion: Lot:

Street Address:

Estimated Fercolation Depth to Estimated Depth to Seasonal High- Depth to Refusal or

Boring Number Rate Percolation Eate Water Table Restrictive Layer

*Mote: Sites with poor percolaton, redoximorphic feamres or restrictive layers within 24 inches of the planned absorption trench bottom, 3 seasonal
high-water table within 30 inches of the original ground surface or other guestionable soil feamres will require evaluation from an approved
professional.

Sketch Identifyving Boring Locations

Comment: and REecommendations

Evalnated By: Date of Evaluation:
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SECTIONDb Pr etreat me

SECTION D - PRETREATMENT

1) Preface

An onsite sewage pretreatment unit means a watertight sewage treatment structure designed
and constructed to receive raw sewage, separate solids from liquids, digest organic matter
through a period of retention and allow clarified effluent to discharge to a subsurface soll
absorption systensuch pretreatment units fall into three basic categories:

A. Septic Tanks- which rely predominantly on anaerobic bacterial action for treatment;

B. Aerobic Treatment UnittA T U &-svhich introduce atmospheric air into the sewage to
promote treatment by aerobic bacteria; and

C. Combination Units- which provide treatment through anaerobic and aerobic bacterial
action and/or mechanical filtering, ozonation or ultraviolet irradiation

2) Septic Tank Pretreatment Units

The primary purpose of the septic tank is to remove solids suspended in the wasteiwater

to provide quiescent conditions for a sufficient period of time to allow the settleable solids to
fall to the bottom and the sguto rise to the tapThe sludggaccumulated solids) and scum
collect in the septic tank for a few yeafgsually 35 years) without disturbing the
sedimentation function.

Anaerobic biological reduction of the sludge is a beneficial result of prolotg@de of solids

in the tank The bacteria in the tank deplete any oxygen that may be dissolved in the waste
while feeding on the concentrated organicsthe anaerobic environment, facultative and
anaerobic bacteria attack the organic molecules redubemg to soluble compounds and
gasesThe digestion has several effects on tank performance:

A. The sludge volume can be reduced up to 40 percent, reducing the septage pumping
frequency;

B. The rising gas bubbles from the sludge blanket may carry active organigh them,
seeding the clear liquid space of the tank to speed decomposition of the solids, which
remain suspended in the liquid

C. The rising bubbles may interfere with effective settling and, thereby, sasyended
solidsout of the tank; and

D. Atoxic and explosive atmosphere may result from the accumulation of the gases produced
in the tank These toxic gases can be fatal to septage pungeidor this reasqmo one
is advised to enter a septic tank without appropriate personal protective equipmen

3) Precast Concrete Septic Tanks

A. Liquid Depth- The minimum requirement for the liquid depth is 36 inches.

B. Freeboard- A minimum of nine inches freeboard is required, the freeboard being the air
space between the top of the liquid and the bottom side of the lid or cap of the tank.
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C. Length and Width The length of the septic tank shall be at least one and on€lLhgIf
times the tank width.

D. Inlet/Outlet Openings There may be a maximum of thrgget opening knockouts in the
tank: one opening or knockout shall be on the tank inlet end; knockouts on sidewalls of the
inlet end are optional. Any knocko(d) shall leave aninimum concrete thickness of one
inch in the tank wallThey shall accommodate a minimum of four inch or a maximum of
six-inch pipe No knockouts or openings shall be permitted below the tank liquid level.
Any inlet opening or knockout shall be positiorsedh that at least a ol inch clearance
will exist between the top of any inlet tee and the bottom surface of the tank top or access
opening insert. Both the inlet and outlet openings may have seals cast into the tank.

E. Plastic Pipe Standards All plastic plumbing, appurtenances and fittings including the
inlet and outlet tees and extension piping shall bear the certification mark of the National
Sanitation Foundation Internatior(dlSF) for drain, waste and vent or sewer applications
Company produst bearing the NSF mark demonstrate their continual compliance with
NSF Standard 14 entitleBJastic Piping System Components and Related MateAala
minimum standard, all plastic pipe used in conjunction with the septic tank shall be type |
schedule @, polyvinyl chloride(PVC) meeting ASTM standard 2665 and bear the NSF
certification mark for drain, waste and vent or sewer applicatiotet and outlet pipes
shall be sealed through use of a cast in placepl@ssure pipe seal or equivalent neoprene
gasket, flexible silicon adhesive or cement.

F. Inlet/Outlet Tee Standards The tees shall extend down a minimum of 25% and a
maximum of 50% of the total liquid depth shall extend at least 5 inches above liquid
level. The installer shall be responsibta proper installation of the teekhe invert of the
outlet tee shall be at least two inches lower in elevation than the invert of the inlet tee.

G. Septic Tank Construction Standardehe minimum capacity of a septic tank shall be 1000
gallons with manufeturer tolerance of plug) or minus(-) four percen{4%,). All tanks
shall be provided with a concrete partition so that the tank contains two compartments.
Tanks without cast in place partitions shall be provided with a concrete partition so that the
tank contains two compartment&t the intersection of the partition, for the type with a
slip-in partition, the wall thickness at the intersection of the side wall may be reduced to
two inches. The partition shall be located at a point not less thathins (2/3) nor more
than thregfourths(3/4) the length of the tank from the inlet efitie partition shall provide
adequate space for air or gas passage between compartments. The partition shall be cast in
such a manner to leave a water passage equagteater than the inlet pip€he passage
shall be located below the liquid level a minimum of 25% and a maximum of 50% of the
total liquid depth The partition shall be reinforced through use of six inch byirgk
number 10 gagavelded wire The reinfacing wire on cast in place partitions shall be bent
to form an angle of 90 degrees on the ends in order to form a leg not less than four inches
long. When the wire is placed in the mold the fanch legs should lay parallel with the
sidewall wire adjacdrto it. It is recognized that there are other methods of constructing a
partition or twecompartment tankAny method other than the one described will be
considered on an individual basis for approval by the Departidentever, the tank wall
thickness mst be two and onrkalf inches thick throughout the tank except for knockouts
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and at the intersection of a sliptype partition with the side walls, where it can be reduced
to two inches and the top, which must be three anehaffencheq3 1/2") thick

H. Tank Access Openingé&dequate access openings must be provided in the tank top, which
may be either one or twpiece constructianAccess shall be provided for cleaning or
rodding out of the inlet and outlet pipe, for cleaning or clearing the aisgagsage space
above the partition, an entrance for inserting the suction hose for tank pumping, and for
routine filter maintenance as needed. This shall be accomplished by properly locating
access hole openings having securable, removable covers ovidetthad outlet tees with
each having a minimum opening of 15 inches and a maximum of 24 inches as the opening
cuts the plane of the bottom side of the top of the.féin& upper surface of the access hole
may extend to finished grade or to a depthdeeper than 12 inches below the finished
grade The access hole covers shall be designed and maintained to prevent water inflow;
they shall be beveled on all sides in such manner as to accommodate a uniform load of 150
pounds per square foot without damégéhe cover or the top of the tank. All below grade
access hole covers shall have a handle of steel or othrexsistant material equivalent in
strength to & 3 reinforcing rodrebar).

I. Tank Reinforcing Where steel reinforcing is used, a minimunsifinch by sixinch #
10 gage welded steel reinforcing wire shall be used in the bottom, ends, and sides of the
tank; in the top, three eights in¢®/8") reinforcing rods shall be used with a spacing of 12
inches on center each way extending to a mimndistance of two and oftelf incheg2
1/2") and a maximum distance of three inches from the outside edge of th&hank
reinforcing wire shall be lapped at least six incl@mncrete cover shall be required for all
reinforcementReinforcement shalléplaced to maximize the structural integrity of the
tank The tank shall be able to withstand a uniform live loading of 150 pounds per square
foot in addition to loads to which an underground tank is normally subjected. Examples of
this are the dead weigt of the concrete and soil cover, active soil pressure on tank walls
and the uplifting force of the ground watédditional reinforcement shall be required
when the loads on a concrete tank are exceeded by subjecting it to vehicular traffic or when
the pp of the tank is placed deeper than three feet below the finishedIgradecognized
there are methods of reinforcing concrete with fiber in lieu of reinforcing wire; however,
when fiber is used, the reinforcing in the top must contain 3/8 inchrside({rebar) as
specified in the paragraph above. When used, fiber reinforcing shall be 100% virgin
polypropylene; fibrillated fiber containing no reprocessed olefin materials, and it must be
manufactured specifically for use as concrete secondary regnfi@nt. Volume per cubic
yard shall equal a minimum of 0.1 percéht5 pounds)Fibers are for the control of
cracking due to drying shrinkage and thermal expansion/contraction, reduction in
permeability, increased impact capacity, shatter resistan@siabresistance and added
toughnessFiber lengths shall be graded as per manufacturer with a maximum length of
two inches Fibrous concrete reinforcement materials used shall produce concrete
conforming to specifications where concrete is tested in degitn ASTM G1116 TYPE
[l 4.15 and ASTM CG1116(reference: ASTM €1018) performance level 15 outlined in
Section 21, Note #17.

J. Tank and Wall ThicknessThe ends, sides and bottom of the tank must have a minimum
thickness of two and orgalf incheg2 1/2"). The top must have a minimum thickness of
three and onéalf inchegq3 1/2").
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4)

K.

Compressive strengtiA minimum 28day concrete compressive strength of 4,000 pounds
per square inch shall be used in the construction of the septicTlaakconcrete shia
achieve minimum compressive strength of 3,000 pounds per square inch prior to removal
of the tank from the place of manufactuteshall be the responsibility of the manufacturer

to certify that this condition has been met prior to shipmieseptic ank shall be subject

to testing to ascertain the strength of concrete prior to its being approved for installation
Recognized devices for testing the strength of concrete include a properly calibrated
Schmidt Rebound Hammer or Windsor Probe TA&stelerded curing in the mold by use

of propane gas or other fuels is prohibited, except in accordance with accredited methods
and upon prior approval of The Department

Waterproofing After curing, tanks manufactured in two sections shall be joined and sealed
at the joint by using a mastic, butyl rubber, or other pliable sealant that is waterproof,
corrosionresistant, and approved for use in septic tahlke sealant shall have a minimum
size of oneinch nominal diameter or equivaleBefore sealing, the joirghall be smooth,
intact and free of all deleterious substandask halves shall be properly aligned to ensure

a tight seal The sealant shall be provided by the manufactutgher methods of
waterproofing tanks may be used as specifically approvecipléms and specifications

for the tank.

. Tank Markings All tanks shall bear an imprint, cast or stamp in the wall at the right of the

outlet within six inches of the top of the watlshall identify the manufacturer and indicate
the liquid capacity ofhe tank in gallons

. Tank Figures- Figure5.D provides specifications that meet or exceed minimum septic

tank design requirements.

Precast Concrete Pump/Dosing Tanks

Pump tanks shall meet the construction requirements for septic tanks with the following
differences. See also Section E as welrigsre11.E

A.

CompartmentsTanks shall be cast with a single compartment, or, if a partition is provided,
the partition shall be cast to contain a minimum of two -fagh diameter circular
openings, or equivalent, located no more than 12 inches above the tank bottom.

Dimensions There shall be no requirement as to tank length, width, or shape, provided
the tank satisfies all other requirements of this Section.

Inlet - The invert of the inlet openings shall be located within 12 inches of the taritdop
freeboard shall be reqed in the pump tank.

. Waterproofing- After joining, tanks manufactured in two sections shall be sealed along

the joint by using a mastic, butyl rubber or other pliable sealant that is waterproof, corrosion
resistant and approved for use in septic tafke sealant shall have a minimum size of
oneinch diameter or equivalerBefore sealing, the joint shall be smooth, intact, and free

of all deleterious substances. Tank halves shall be properly aligned to ensure a tight seal
The sealant shall be provideg the manufacturerOther methods of waterproofing tanks

may be used as specifically approved in the plans and specifications for the tank.
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E. Access Openings Tanks shall be vented and accessible for routine maintenance
watertight access with remoMalrover shall be provided over the pump with a minimum
diameter of 24 inchesThe cover shall be beveled on all sides in such manner as to
accommodate a uniform load of 150 pounds per square foot without damage to the cover
or the top of the tanlAll below grade covers shall contain at least a handle made of steel
or other rot resistant material equivalent in strength #Baeinforcing rodrebar) The
access cover should extend to finished grade or to no deeper than 12 inches below finished
grade Thecovers shall be designed and maintained to prevent surface water Lrefger
or multiple access covers shall be provided when two or more pumps are required. There
must be a threaded union on the pump discharge pipe that will allow pump removal without
entry into the tankAccess lids and electrical controls shall be secured against unauthorized
opening or ingresAccess risers shall be joined to the tank top and sealed in accordance
with D.19 of this Manual

F. Pump Tank Markings All pump tanks shall bear an imprint, cast or stamp in the wall at
the right of the outlet within six inches of the top of the whllshall identify the
manufacturer and indicate the liquid capacity of the tank in gallons

5) Septic Tanks Constructed orSite

Septic tanks constructed on site of aasplace concrete shall be constructed to conform with
the requirements of precast concrete septic tanks except as follows:

A. Minimum WallThickness Castin-place concrete septic tanks shall have a minimuth wa
thickness of four inches.

B. Minimum Bottom ThicknessThe bottom and top of the constructedsite septic tank
shall be poured reinforced concrete with a minimum thickness of four inches.

C. Maximum Liquid Depth For large capacit{s,000 gallons or me) castin-place concrete
tanks, maximum liquid depth shall be 66 inches
6) Fiberglass Reinforced Plastic Septic Tanks
A. Definitions- The following general definitions shall apply in the interpretation of these
standards:

1. ASTM. Denotes nationally recognidestandards established by the American Society
for Testing and Materials.

2. Fiberglass Reinforced PlasticA fibrous glass and plastic mixture, which exhibits a
high strength to weight ratio and is highly resistant to corrosion.

3. Flexural Modulus of Elasticity. A measure of the stiffness of material.

4. Flexural Strength. A measure of the ability of a material to withstand rupture when
subjected to bend loading.

5. Gel Coating A specially formulated polyester resin, which is pigmented and contains
filler materials, the purpose of which is to provide a smooth,-fress watertight
surface for fiberglass reinforced plastic parts.
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6. National Sanitation Foundation(NSF) Standard #14 The NSF standard relating to
thermoplastics which have been tested and found satisfactory for potable water supply
uses, for drain, waste and vent application.

7. Resin Any number of commercially available polyester products used in the
manufacture of fibrglass reinforced products which serve to contribute mechanical
strength, determine chemical and thermal performance, and prevent abrasion of fibers,
and which must be physically and/or chemically determined to be acceptable for the
environment and freedm inert filler materials.

8. Sealant A bonding agent specifically designed to bond joining sections of fiberglass
reinforced plastic products to each other in such a manner so as to create a durable,
long-lasting, watertight seal which does not altergtractural integrity or strength of
the two joined fiberglass products.

9. Fiberglass Septic Tank The minimum capacity of a septic tank shall be 1000 gallons
This is an approved watertight tank designed or used to receive the discharge of sewage
from a buiding sewer and to effect separation of solids from liquids, retaining the
solids for organic decomposition and discharging sewage effluent to an absorption field
or other sewage management systéihtanks shall be provided with a partition so
that the &nk contains two compartmenihe partition shall be located at a point not
less than twahirds (2/3) nor more than threfeurths(3/4) the length of the tank from
the inlet endThe patrtition shall provide adequate space for air or gas passage between
compartments. The partition shall provide for at least two passages with each equal to
or greater than the craesectional area of the inlet pipéhe passage shall be located
below the liquid level a minimum of 25% and a maximum of 50% of the total liquid
depth.

10.Ultimate Tensile Strengh. A measure of the resistance of a material to longitudinal
stress, measured by the minimum longitudinal stress required to rupture the material.

B. General RequirementsThe following general requirements are applicablélterglass
reinforced plastic septic tanks as defined herein and approved design standards and
structural properties shall be not less than those as stated herein:

1. Materials- Resins and sealants used in the tank manufacturing process shall be capable
of effectively resisting corrosive influences of liquid components of sewage, gases
generated by the digestion of sewage, and soil buvalterials used shall be
formulated to withstand vibration, shock, normal household chemicals, earth and
hydrostatic presure both when full and emptiot less than thirty percei80%) of
the total weight of the tank shall be fiberglass reinforcent@mttanks not exceeding
1500 gallons capacity, the minimum wall thickness shall be 1/4 inch; however, isolated
small spotsnay be as thin as 80% of the 1/4 inch minimum thickness.

2. Inner Coating Internal surfaces shall be coated with an appropriate gel coating to meet
the requirements of Paragrapti above.

3. Physical Properties Tanks shall be constructed so that all parts of the tank meet the
following requirements
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a. Ultimate tensile strengthMinimum of 12,000 PSI when tested in accordance with
ASTM D638-98, Standard Method of Test for Tensile Properties of Plastics.

b. Flexural Strength Minimum of 19,000 PSI when tested in accordance with ASTM
D790-98, Standard Method of Test for Flexural Redjes of Plastic.

c. Flexural Modulus of Elasticity (Tangent) Minimum of 800,000 PSI when tested
in accordance with ASTM D7998, Standard Method of Test for Flexural
Properties of Plastics.

4. Watertight Integrity- Tanks shall be constructed to be watgttifor the designed life
of the tank. Lids or covers shall be sufficiently tight when installed to preclude the
entrance of surface or ground water into the tank.

5. Longevity - Proof from an independent testing laboratory shall be submitted
substantiatinga minimum life expectancy of twenty years of service for the intended
use of the tank and appurtenant components such as necessary sealants, connective
fastenings, resins, etc.

6. Safety- As a safety measure, provision shall be made in the constructioptiofta@k
lids or covers to preclude unauthorized entry or removal when the use of the tank
necessitates positioning of access openings at or above ground level.

7. Workmanship Tanks shall be of uniform thickness and free from defects that may
affecttheir serviceability or durabilityCompleted tanks are to present a smooth inside
finish free of spalls, pits and honeycomB&nt quality control shall be sufficient to
maintain a high degree of uniformity in tank quality

C. Detail Requirements Detail requirements for design and construction shall be not less
than that specified herein and shall be in conformity with recognized National Standards
for design and construction and in accordance with Chapte8311

1. Capacity and Design LimitsCapacity & tanks shall comply with the requirements as
set forth in Chapter 513-1-.05(3).

2. Dimensions The inside length of a horizontal cylindrical tank shall not be less than
twice the width nor more than three times the widie liquid depth of septic task
with capacities of less than 6,000 gallons shall not be greater than five feet. With septic
tank capacities from 6,000 to 10,000 gallons, liquid depth may increase to a maximum
of six feet At least fifteen percent of the total volume of the tank shaldbove the
liquid level If other shapes are proposed, specifications must be submitted to the
Department for approval.

3. Compartments- Multiple-compartmented septic tanks shall be uséde first
compartment shall have a minimum capacity of-thiods ofthe total tank capacity
Flow between compartments shall be by means of at least one opening in the
compartment wall, with a crossectional area equivalent to the area of the building
sewer, that leads into the tank, with the passage to be locatedtbelbguid depth a
minimum of 25% and a maximum of 50% of the total liquid deplie partition shall
provide adequate space for air or gas passage between compartments.
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4. Inlet- Provisions shall be made for the building sewer to enter the center ofcboé en
the septic tank two inches above the normal liquid level of the fat&e shall be
constructed as an integral part of the tank to receive the building sewer or as an
alternative, an integrally constructed baffle may be uddzhffles are used, saible
integrally fitted sleeves or collars shall be provided in the inlet openings of the tank to
provide surface areas sufficient to insure capability of watertight bonding between the
tank and the inlet sewdf the tee or baffle is constructed of piagnaterials, it shall
meet NSF Standard #14 for drain, waste, and vent system applidafiberglass
reinforced plastic is used, it shall be of the same constituency as material of which the
tank is constructed he inlet tee or baffle shall extendwdo a minimum of 25% and a
maximum of 50% of the total liquid depth shall extend at least five inches above
liquid level and be placed and secured in a vertical position so as to be watertight and
preclude dislodgement during installation, operatiomamtenance activities.

5. Outlet- Provisions shall be made for the outlet sewer to receive the discharge from the
tank by providing an opening in the center of the end of the tank opposite the inlet, the
invert elevation of which shall be at the liquid é¢wof the tank. A tee shall be
constructed as an integral part of the tank to connect to the outlet sewer or as an
alternative, an integrally constructed baffle may be uddzhffles are used, suitable
integrally fitted sleeves or collars shall be pr@ddn the outlet opening of the tank to
provide surface areas sufficient to insure capability of watertight bonding between the
tank and outlet sewdf the tee or baffle is constructed of plastic material, it shall meet
NSF Standard #14 for drain, wasted vent system applicatidffiberglass reinforced
plastic is used, it shall be of the same constituency as material of which the tank is
constructed The outlet tee or baffle shall extend down a minimum of 25% and a
maximum of 50% of the liquid deptmd be placed and secured in a vertical position
SO as to be watertight and preclude dislodgement during installation, operation or
maintenance activitieJhe tee shall extend at least five inches above liquid.lével
oneinch opening between the top of the inlet tee and top of the tank shall be provided
to permit free passage of air or gas between the tank and the house sewer vent.

6. Access OpeningsOpenings in the top of the septic tank shall be provided over the
inlet and outlet tees or baffles with a minimum cresstional width of 15 inches with
a minimum area of 225 square inches, sufficient to enable maintenance service to such
tees or baffles; access openings in the top of the septic tank shall be proeidedatv
compartment in sufficient number to enable effective removal of solids from all parts
of the tank. The access openings may extend to finished grade or to a minimum of 12
inches below finished grade. Covers for the access openings must be prioaided t
securable and water tight.

7. Identifying Markings All tanks shall bear an imprint, cast or stamp in the wall at the
right of the outlet within six inches of the top of the wall shall identify the
manufacturer and indicate the liquid capacityhe tank in gallons

7) Polyethylene Septic Tanks

A. General Requirementd he following general requirements are applicable to polyethylene
plastic septic tanks.
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1. Materials- Resins and sealants used in the tank manufacturing process shall be capable
of effectively resisting corrosive influences of liquid components of sewage, gases
generated by the digestion of sewage, and soil buxalterials used shall be
formulated to withstand vibration, shock, normal household chemicals, earth and
hydrostatic presse both when full and empty.

2. Physical Properties Tanks shall be so constructed that all parts of the tank meet the
following requirements:

a. Ultimate tensile strength Minimum 2,400 PSI when tested in accordance with
ASTM D 638 01, Standard Method of Test for Tensile Properties of Plastics.

b. Flexural Strength Minimum 80,000 PSI when tested in accordance with ASTM
D790-01, Standard method of Test for Flexural Propertf Plastics

3. Watertight Integrity Tanks shall be so constructed as to be watertight for the designed
life of the tank Lids or covers shall be sufficiently tight when installed to preclude the
entrance of surface or ground water into the tank.

4. Longeviy - Proof from an independent testing laboratory shall be submitted
substantiating a minimum life expectance of twenty years of service for the intended
use of the tank and appurtenant components such as necessary sealants, connective
fastenings, resingtc.

5. Safety- As a safety measure, provision shall be made in the construction of septic tank
lids or covers to preclude unauthorized entry or removal when the use of the tank
necessitates positioning of access openings at or above ground level.

6. Workmanhip - Tanks shall be of uniform thickness and free from defect that may affect
their serviceability or durabilityCompleted tanks are to present a smooth inside finish
free of spalls, pits and honeycomB$an quality control shall be sufficient to mainta
a high degree of uniformity in tank quality.

B. Detail Requirements Detail requirements for design and construction shall be not less
than that specified herein and shall be in conformity with recognized National Standards
for design and construction atcordance with 513-1 as follows:

1. Capacity and Design LimitsCapacity of tanks shall comply with the requirements as
set forth in Chapter 513-1-.05(1) and Chapter 513-1-.05(3).

2. Dimensions The inside length of a horizontal cylindrical tank Isinat be less than
twice the width nor more than three times the widthe liquid depth of septic tanks
with capacities of less than 6,000 gallons shall not be greater than find/fibeseptic
tank capacities from 6,000 to 10,000 gallons, liquid dep#ly be increased to a
maximum of six feetAt least fifteen percent of the total volume of the tank shall be
above the liquid levelf other shapes are proposed, specifications must be submitted
to the Department for review and approval.

3. Compartments Multiple-compartmented septic tanks shall be used, and when used,
the first compartment shall have a minimum capacity ofttwals of the total tank
capacity Flow between compartments shall be by means of at least one opening in the
compartment wall, wit a crosssectional area equivalent to the area of the building
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sewer, that leads into the tank, with the passage to be located below the liquid level a
minimum of 25% and a maximum of 50% of the total liquid deplie partition shall
provide adequate spafor air or gas passage between compartments.

4. Inlets- Provisions shall be made for the building sewer to enter the center of one end
of the septic tank two inches above the normal liquid level of the fatée shall be
constructed as an integral part the tank to receive the building sewé&s an
alternative, an integrally constructed baffle may be uddwhffles are used, suitable
integrally fitted sleeves or collars shall be provided in the inlet openings of the tank to
provide surfacareas sufficient to insure capability of watertight bonding between the
tank and inlet sewelf the tee or baffle is constructed of plastic material, it shall meet
NSF Standard #14 for drain, waste and vent system applicaherinlet tee or baffle
shal extend down to a minimum of 25% and a maximum of 50% of the liquid depth
and be placed and secured in a vertical position so as to be watertight and preclude
dislodgement during installation, operation or maintenance activities.

5. Outlet- Provisions sh&abe made for the outlet sewer to receive the discharge from the
tank by providing an opening in the center of the end of the tank opposite the inlet, the
invert elevation of which shall be at the liquid level of the taftktee shall be
constructed as aimtegral part of the tank to connect to the outlet sewer or as an
alternative, an integrally constructed baffle may be uded baffle is used, suitable
integrally fitted sleeves or collars shall be provided in the outlet opening of the tank to
provide sirface areas sufficient to insure capability of watertight bonding between the
tank and outlet sewdf the tee or baffle is constructed of plastic material, it shall meet
NSF Standard #14 for drain, waste and vent system applic@tieroutlet tee anchg
tee used as an opening for the baffle shall extend eighteen inches below the design
liquid level and be placed and secured in a vertical position so as to be watertight and
preclude dislodgement during installation, operation or maintenance actiities
inch opening between the top of the inlet tee and the top of the tank shall be provided
to permit free passage of gas back to the house vent.

6. Access OpeningsOpenings in the top of the septic tank shall be provided over the
inlet and outlet tees tnaffles, with a minimum crossectional width of 15 inches with
a minimum area of 225 square inches, sufficient area to enable maintenance service to
such tees or baffles; access openings in the top of the septic tank shall be provided over
each compartm# in sufficient number to enable effective removal of solids from all
parts of the tankThe access openings may extend to finished grade or to a minimum
of 12 inches below finished grade. Covers for the access openings must be provided
that are securabknd water tight.

7. ldentifying Markings All septic tanks shall bear an imprint, cast or stamp in the wall
at the right of the outlet within six inches of the top of the wabhall identify the
manufacturer and indicate the liquid capacity of the targallons.

8) Filtration Devices for Residential Gravity Flow SepticTank Systems

A. NSF Certification Filtration devices for residential gravity flow septic tank systems shall
be certified by NSF International or an independent organization accreditele by
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American National Standards Instituf@NSI) to determine compliance with the
requirements of the most current ANSI/NSF Standard 46, Section 10 including but not
limited to having the make and model of the effluent filter published in the accredited
ogani zations public document and/ or public
name, address, telephone number and those products and model numbers successfully
tested against the standafthese outlet filtration devices shall be accepted foallasion

and use in the state of Georgia.

B. NSF Marking- Certified filtration devices shall bear a registered trademark that includes
reference to ANSI/NSF Standard 46.

C. Filter Components Certified component§.e. Filter casing or filtehousing) intended to
be used with other components to make a complete functional system, as defined by
ANSI/NSF Standard 46, should bear a unit mBidusing components intended to replace
outlet teegto make a complete functional system) must meet tngpons of DPH Rule
511-3-1-.05 (1) and SectionD o f t he Department 0s Manual
Management Systems

D. Model Number Each filtration device or filtration system shall bear a permanently marked
model designation on the device.

9) Aerobic Treatment Units

A. Introduction

1. Definition - Aerobic treatment unit{ATUs) provide aerobic biodegradation or
decomposition of wastewater constituents by bringing the wastewater in contact with
air mechanicallyATUs come in different configurations and sizesd ancorporate a
variety of approaches, including air pumps, air injectors, lift pumps and biological
contact surfacegsuch as pipes, fabric, grids, gravel and rotating disKgher
alternative sewage treatment technologies, such as sand filter systaynalso be
described by this characterization; however, they are not classified by the Department
as aerobic treatment units or systems.

2. Pretreatment Prior to Disposal ATUs are standlone sewage treatment systems,
providing wastewater treatment priordisposal in a subsurface absorption system or
pretreatmento other alternative methods of wastewater treatment and/or disposal.

3. Wastewater Influent Characteristie3 he standards presented in this regulation apply
to the use of ATUs for the treatment of sewage from residésiogge-family or multi
family); wastewater that can be described as having the constituency and strength
combined 5day carbonaceous biochaal oxygen demandCBOD4) typical of
wastewater from domestic househo{8&e Tablet.D). Some residential facilities or
settings(group homes, extended care facilities, nursing homes, etc.) may generate
sewage that is more complex and more difficuttéat andnay better be described as
non-residential Similarly, other norresidential facilitiegsuch as restaurants, dental or
medical clinics, veterinary clinics, beauty shops, laandits etc.) may produce high
strength wastewatgsignificantly exceding CBODn levels acceptable for domestic
households) making treatment difficutandards for ATUs designed to treat nion
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residential wastewater or higitrength wastewater are reviewed for compliance by the
Georgia Environmental Protection Division.

B. Performance Standards

1. Listing - Upon request, the Technical Review Commitiieereafter, the Committee)
reviews proprietary ATU products; when the Committee determines that data provided
by the manufacturer or designated manufacturer representative detesnttad the
product meets or exceeds the testing requirements, it will be added to the Approved
List of the Department for such systems. An ATU must be included on the list of
Approved Systems before local health officers may issue permits for instabtbor
site sewage systems incorporating such products.

2. Testing Criteria

a. Aerobic treatment units must be tested by a qualified -{rdly organization
independent from the manufacturer

b. The Department and the Committee uses as performance and &4, ciite
product standards, testing protocol and application standards for ATUs established
by the National Sanitation Foundation InternatioiSF). Testing performed by
independent ANSI accredited thipdirty test facilities will be reviewed by the
Committee and approved by the Department on a-bgsmse basis.

c. The testing criteria and performance levels for ATUs designed to treat residential
sewage must at least be equal to that specified and required in the current
ANSI/NSF Standartlumber40- Resdential Wastewater Treatment Systeiftss
applies to ATUs submitted to the Department for review and listing after the
approval date of these standards.

C. Application Standards

1. Listed Products Onl 'y ATUs | isted on The Departmen
and Products shall be permitted by local health officers for systems installation within
their jurisdiction Only the specific models listed are approvedther ATU models
and/ or products in manufacturersé product
been reviewed and approved by the Committee and placed on the Department list of
Approved Systems and Products.

2. Permitting and Installation Requireants

a. Installation and if required, operational permits, must be obtained from the
appropriate local health officer prior to installation and use.

b. Any variances or changes in the installation or use of these devices different from
the conditions, allowanse, or <criteria contained in t
the associated installation perm#suedby the local health authority, would void
both the approval and the installation permit; such an altered system would then be
classified as an experimen&lstem, which would require further review by the
Committee and a different type of approval by the Department.

c. An ATU must be installed by an authorized representative of the manufacturer
approved by the Department.
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d. Where an ATU is utilized, the bottoaof the infiltrative surface elevation must be
at least 12" above maximum seasonal high groundwater table, creviced or porous
bedrock or strata of impermeable soil or bedr@e&uding very slowly permeable
soil).

e. There must be sufficient acceptable landa on the property for installation of the
ATU and a 100% set aside area for future replacement, should such ever be needed.

3. Pretreatment Externalpretreatmentor solids separation and settling will be provided
by a conventional, single compartmemefpsc tank equivalent, at minimum, to the
expected 24hour sewage flow for the residence or faciligny ATU tested using
ANSI/NSF Standard40, or equivalent, may be excluded from the requirement of a
separatepretreatment a n k i f such at fAdmr asanikoO mpar p @
approvalThe Atr ash prergatnénmustsneeet thé mimimum structural
standards as established by the Manual and approved for use by the Dep&nmment
inlet and outlet fAteeodo as lledmthepreireatment i n t h
tank

4. ATU Size/Model SelectiorfFor residential wastewater flows, in the absence of actual
flow data, ATU sizing will be based upon a projection of 150 gallons pefgyad)
flow per bedroom The size ATU needed will be determihdy manufacturer
recommendations for the ATU capable of treating the actual or projected flow.

5. Access Ports Ground level access ports must be sized and located to facilitate the
installation, removal, sampling, examination, maintenance, and servidng o
components and compartments that require routine maintenance and inspection
accordance with the manufacturer operation and maintenance manual, access ports
must be of sufficient size, design and location so as to allow for the following:

a. Visual insgection and removal of all mechanical or electrical components;

b. Visual inspection and removal of any component which is to be periodically
cleaned or replaced;

c. Visual inspection and sampling;
d. Removal(manually or by pumping) of collected residuals; and

e. Protection against unauthorized intrusiorscceptable protective measures
include, but are not limited to:

(1) A padlock;

(2) A cover that can be removed only with tools; and

(3) A cover having a minimum net weight of 65 poui(@3.5 kilograms)
f. Protection from gound water inflow.

6. Failure Sensing and Signaling Equipmenthe ATU must possess a mechanism or
process capable of detecting failures of electrical and mechanical components critical
to the treatment processes and delivering a visible and audible alarm signal to notify
the owner of such failures that result in:
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a. Water level above normal operating specifications; or
b. Aeration equipment not functioning within manufacturer specified limits.

7. Alarm RequirementsBoth the visual and audible alarm signals must be conspicuous
from a distance of 50 feet from the systand its appurtenancethe audible alarm
signal must produce sound levels between 60 and 75 dbA at a distance of five feet away
from the unit.

8. Separate Circuits Required The visual and auditory signals must continue to be
functional in the event of anlextrical, mechanical, or hydraulic malfunction of the
system.

9. Data plate- An ATU must have two permanent and legible data pl&@ae data plate
must be affixed to the front of the electrical control bidxe second data plate must be
placed on the tanlaeration equipment assembly, or riser at a location accessed during
maintenance cycles and inspectiofise data plates must include:

a. Manufacturerds name and addr ess,;
Model number;

Serial numbe(required on one data plate only);

Rated daily hydrauti capacity of the system; and

®© 2 o0 o

The system classification as determined by performance testing and
evaluation.

A clearly visible label or plate that provides instructions for obtaining service must be
permanently located near the failure signal.

10.Extended Electrical Power InterruptionATU performance begins to decrease as a
result of extended power failufgenerally over 48 to 72 hourdh areas subject to
extended power interruptions, the benefit of providing an emergency power supply
should e considered in the overall sewage system design/review process.

D. Operation & Maintenance Standards
1. General

a. The residence or facility owner is responsible for assuring proper operation and
providing timely maintenance of the ATU and all other components of tsgen
sewage treatment and disposal system.

b. The manufacturer must provide the Department and |l@zdithauthority annually
a | ist of AT.B9asmingnarh, thé listrmsist cortdinendable format
the following:

(1) County where installed;

(2) City where installed;

B)Owner 6s name;

4)Owner 6s street address;
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B)Owner 6s zip code;

6)Owner 6s phone number ;

(7) Tank serial number;

(8) Installation date; and

(9) Date warranty ends and, if different, date service contract ends.

c. The ATU authorized representative must instruct, or assure that instruction is
provided to the residence or facility owner in proper operationhef ATU.
Emphasis must be placed on those aspects that relate to operating and maintaining
the ATU within its normal operating rangd@his should include instruction
regarding items in Product Manuya) below.

2. Product Manuals- Manufacturers must providauthorized representatives with
product literature intended to accommodate all persons who may be involved in the
installation, upkeep, or repair of the systems. This information may be provided in the
form of separate, discrete manuals or may be comhmedone comprehensive
manual, as the manufacturer deems appropriate. The manual must be written so as to
be easily understood by the intended reader. As a minimum the manual must include
specific instruction farSystem Installation, Operation and Mama@ce, and Trouble
Shooting and Repair as described below

a. System Installation Manufacturers must provide comprehensive and detailed
installation instructions to authorized representatives and the local health. officer
At a minimum the following must biecluded

(1) A numbered list of system components and an accompanying illustration,
photograph or print in which the components are respectively identified;

(2) Design, construction,and mateap e ci f i cati ons f or the s
(3) Wiring schematicsdr t he systemds el ectrical con

(4) Off-loading and unpacking instructions including safety considerations,
identification of fragile components, and measures to be taken to avoid damage
to the system;

(5) A process overview of the function of each comgunand the expected
function of the entire system when all components are properly assembled and
connected;

(6) A clear definition of system installation requirements including plumbing and
electrical power requirements, ventilation, air intake protection, bedding,
hydrostatic displacement protection, water tightness, slope and miscellaneous
fittings and appurtenaes;

(7) A sequential installation procedure

(8) Repair or replacement instructions in the event that a system possesses flaws
that would inhibit proper functioning and a list of sources where replacement
components can be obtained; and
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(9) A detailed starup pro@dure

b. Operation and Maintenance Manufacturers must provide comprehensive and
detailed operation and maintenance instructiotisgauthorized representatives,
the local health officer antid the ownerComprehensive operating instructions must
clealy delineate proper function of the system, operating and maintenance
responsibilities of the owner and authorized service personnel and service related
obligations of the manufactureAt a minimum the following must be included:

(1) A maintenance schedufor all components; copies of the periodic maintenance
reports must be provided to the owner and the local health authority;

(2) Requirements and recommended procedures for the periodic removal of
residuals from the system;

(3) A detailed procedure for visualzaluation of system component functions;

(4) A description of olfactory and visual techniques for the evaluation of system
effluent and mixed liquor;

(5) A list of household substances that, if discharged to the system, may adversely
affect the system, operatia@nprocesses and/or the environment.

c. Trouble Shooting and RepairManufacturers must provide comprehensive and
detailed troubleshooting and repair instructions to authorized representatives, the
local health officer, and to the ownekt a minimum, thefollowing must be
included:

(1) A guide for visually evaluating the system and narrowing the scope of the
problem based on effluent characteristics, system operation, and history;
detailed methods and criteria must be included;

(2) A sequential method for isolag specific component failure;
(3) A stepby-step guide for repairing or replacing all system components; and

(4) The name and telephone number of an appropriate service representative to be
contacted in the reference to the system data plate in the eveatpiailem
arises or service is required to obtain this information.

E. Service Related Obligations
1. Initial Service Policy:

a. A threeyear initial service policy must be furnished to the owner by the
manufacturer or the authorizegpresentative; the cost of the initial service policy
must be included in the original purchase pritle initial policy must contain
provisions for six inspection/service vis(&cheduled once every six months over
the threeyear period) during whichlectrical, mechanical, and other applicable
components are inspected, adjusted and serviced.

b. The initial service policy must contain a clause that states that the owner must be
notified in writing about improper system operations that cannot be remédied a
time of inspection, and that the written notification must include an estimated date
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of correction If the malfunction is expected to cause a sewage backup into the
dwelling or a surface discharge of effluent, then a copy must be furnished to the
local health authority.

c. Service providers must maintain accurate records of their Service Contracts,
customers, and time lines for renewal of service contracts.

2. Submission of Maintenance ReportShe manufacturer or licensed distributor shall
submit to theDepartment and county health authority by March 15th reports of each
visit for maintenance conducted during the previous.yaefsrmation such as name
and address of the owner, date of visit, reason for the visit, and corrective action taken
shall be intuded in the reportFailure to submit timely reports may result in the
suspension of the license to market the system in GeditgaNSF Onsite Monitoring
Program or equivalent, accessible by the Department, district office, county, and
homeowner, may based in lieu of the maintenance reporting requirements if such
reporting system includes the information required by the Department.

3. Extended Service Policy A manufacturer or authorized representative must make
available, for purchase by the owner, ateaded service policy with services provided
as extensive as or greater than those in the initial service pidtieyowner must obtain
such a service policy or insure that equivalent maintenance and repair service is
provided Maintenance and the periadieporting requirements notedtive paragraph
above must continue for the life of the system.

4. Standby Parts- In the event that a mechanical or electrical component must undergo
off-site repairs, the local authorized representative must maintairkao$toechanical
and electrical components that may be temporarily installed until repairs are completed.

5. Availability of Service Emergency service must be available withihburs of a
service request.

6. Limited Warranty The manufacturer must warrait @mponents of their ATU to be
free from defects in material and workmanship for a minimum of two years from the
date of installationThe manufacturer must fulfill the terms of the warranty by repairing
or exchanging any components that, inthe manuface r 6 s j udgment, sho
defect.

7. Owner 60s - HamAT&Imust be accompanied by a manufacturer prepared
own er 6 s. Thaauthariadd representative must provide copies of the manual to
the owner and the local health officer, at the time efesy installation.

8. Contractor/Service Provider Any contractor installing or performing work on an
Advanced Treatment SystefATS) must be provided with a certificate or card that
demonstrates their completion Oo0AllATShe man
manufacturers must submit a listing of their certified installers and service providers
with their annual maintenance reposy additions or deletions to this list must be
submitted to the Department and county.

10)Class | Effluent Systems
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A. Otha Types of Pretreatment SystemsThe Department recognizes other types of
pretreatment systems are capable of producing a Class | effRrebteatment systems
capable of producing a Class | effluent must meet the following testing requireferds
paty testing from an accredited testing facility acceptable to the DPH Technical Review
Committee showing the system meets current ANSI/NSF Standard 40 testing requirements
for Class | effluent.

B. Annual Listing- The manufacturer shall provide the Department and local health authority
an annual listing of system installatio®g a minimum the list must contain the following
information:

1. County where installed
City where installed
Ownes hame
OwneiGs address
Ownels zip code
System serial number
Installation date

© N o g bk~ wDd

Date the service policy ends

9. Datewarrantyends and i f different, date service
C. ServiceRelated Obligations

1. Initial Service Policy

a. The manufacturer or the authorizegbresentative must furnish a thwesar initial
service policy to the owner; the cost of the initial service policy must be included
in the original purchase pric€he initial service policy must contain provisions for
annual service visit& minimum & one service visit/year) during which electrical,
mechanical, and other applicable components are inspected, adjusted and serviced.

b. The initial service policy must contain a clause that states that the owner will be
notified in writing about improper opations that cannot be remedied at the time
of inspection and that written notification must include an estimated date of
correction If the malfunction is expected to cause a sewage backup into the
dwelling or a surface discharge of effluent, then a aopgt be furnished to the
local health authority.

c. Service providers must maintain accurate records of their service contracts,
customers and time lines for renewal of service contracts.

2. Submission dffaintenanceferviceReports- The manufacturer or liceed distributor
shall submit to the Department and county health authority by Martthep®rts of
maintenance/service visits conducted during the previous year

3. Extended Service PolicyThe manufacturer or authorized representative must make
available for purchase by the owner, an extended service policy with services equal to
or greater than those provided by the initial service polibg owner must obtain such
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a service policy or insure that equivalent maintenance is providaidtenance and
periodic reporting must continue for the life of the system

4. Owner 6 s -Mamaalufacturer prepared owner 6s
Advanced Treatment Systefrhe authorized representative must provide copies of the
manual to the system owner at the time of installation.

11)Nitrogen Reduction

A. Testing Criteria- In areas of the State which have been identified that must reduce
nitrogen in surface and ground water, the Department has adopted NSF/ANSI
Standard 245, or equivalent, to evaluate residential wastewater technologies
designed for nitrogen reductiofednologies tested against Standard 245 must
either be Standard 40 certified or be evaluated against Standard 40 and must meet
all requirement of Aerobic Treatment Units foundthims Manualincluding but
not limited to application standards, operation amgintenance, and service
related obligations

B. Performance StandardsA pretreatment system must produce the following
effluent concentrations to meet Standard 245:

1. CBOD5- 25 mg/L

2. TSS-30 mg/L

3. Total Nitrogen at least a 50% average of influent K
4. pH-6.0t09.0

12)Portable Toilets

Portable toilets fitted with a sewage receptacle of easily cleanable and impervious construction,
which is easily accessible for cleaning, may be used at construction sites or places of public
assembly of a temporary natuprovided such toilets are provided in numbers adequate to
serve the anticipated usage and are cleaned and serviced reguaththe waste removed from

them is disposed of in a manner approlgdheCounty Board of Health in accordance with

The Depar ment of Publ i c -3 didddPohable Safitat@mpCorractols 1 1

13)Incinerator Toilets

Where waste generation is greatly limited, such as a remote office staffed by a limited number
of people, and where no waste water from kitchens, bawadry is expected, incinerator
toilets which use gas or electrical energy to incinerate feces and urine in timed cycles may be
consideredThe waste is reduced to a dry ash product, which must be removed periodically
Disposal of the ash should be acqbished by land burial and covered with a minimum earth
cover of six inchesThe use of such toilets where kitchen, laundry, bath and toilet waste are
expected is not recommended since a conventional septic tank system would be tequire
treat the kitche, bath and laundry wastecinerator toilets must be certified by the National
Sanitation Foundation as meeting the current Standard #41 or certified by the manufacturer as
meeting a nationally recognized standard for such purpose.
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14)Composting Toilets

Where the availability of land for installation of conventional septic tank systems is limited so

as to allow for only a septic tank and a reduced size absorption field system, composting toilets
may be consideredsuch units, especially the largenes, commonly receive garbage and

human wastes, which are acted upon by microorganisms, ultimately resulting in the creation

of a compost that may be used as a soil amendin@mfe composting units can handle toilet

and kitchen scraps, while the smabeff-contained units only accept toilet wastese Figure

7.D). Laundry, bath, and kitchen wastes must be disposed of in a conventional septic tank
system, although the size of the absorption field may be reduced by 35 percent from that
required for a coventional system, provided devices which restrict flow to no more than 3

gpm on shower heads and other appropriate vusieg fixtures are installe€Composted
wastes from the treatment wunit shal/l be r em
andthe residue shall be buried by covering with at least six inches o¥\sasites should not

be used as fertilizer for root or leaf crops, which may be eatenAdwl manufactur
recommendations shall be followed as to the installation, operation andenaaice
requirements of the unit€omposting toilets must be certified by the National Sanitation
Foundation as meeting the current Standard # 41 or certified by the manufacturer as meeting a
nationally recognized standard for such purpose

15)Water Saving Devices andrixtures

The County Board of Health may consider a proposal to reduce estimated daily sewage flow
where it is clearly established that workable, effective water saving devices will be installed
An example would be the use of low water usketsiin facilities where essentially all of the
waste generated is from toilet use.

16)Separate Black Water- Gray Water Systems

A. Gray Water Tank SizingWhere a separate gray water system is to be used, the minimum
effective capacity of the gray watestention tank shall be 500 gallor@therwise the
design shall meet t he -3-1-05Ruies fer MeSiet Sewagef iSe.
Management Systems. 0 | f a gray water syst
for each bedroom over fo(#), an additional one hundred and thi(®30) gallons capacity
shall be providedGray water retention tank capacities for commercial or industrial
developments shall be computed by taking 65% of the total sewage flow, using the sewage
flow schedulgsee Page%1 through ).

B. Black Water DisposalThere are a number of devices which can be used to treat or dispose
of the black water waste, such as composting toilets, incineaalets, absorption fields
or mound systems, etc. However, if absorption iscseteas the disposal method, the
absorption area shall be preceded by a conventional septic tank designed according to
Section5113-1-. 05 A RulSeist ef oManGinge ment Systems. O

C. NonResidential Facilities The minimum absorption area for gray watebtack water
absorption systems serving commercial, industrial, or similar facilities shall be based on
the total daily sewage flogEection J and percolation coefficient calculatiofisable9.PF).
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The black water portion of the total daily sewage fiivall be thirtyfive percent(35%)
and the gray water portion shall be stitye perceni{65%).

System Sizing The minimum absorption area for gray water or black water absorption
systems serving residential proper{igsgle family and multifamily) shHiebe based on the
number of bedrooms and the percolation (sge Tabld.0.F, for single family homes and
Table9.F for multifamily homes) The blackwater portion of the total daily sewage flow
shall be thirtyfive percent(35%) and the gray water pani shall be sixtffive percent
(65%).

17)Privies

A.

Locationi Pit privies shall be located downgrade and not less than 100 feet from any well
or spring used as a source of water supply for domestic use and human consumption and
not less than 20 feet from angoperty line Pit privies shall meet all additional absorption

field setback requirements.

Size of Pit The pit shall be an excavation approximately three feet six inches square and
not less than three feet deep or greater than five feet.

Floor and Riseii A floor at least four feet square with a riser and lid shall be placed over
the pit in suckamanner as to prevent access of rodents and insects to.theegeat lid
shall be hinged as to close automatically and remain closed when not in use.

EarthBackfilli Sufficient tamped earth fill shall be placed around the base of the pit privy
in such a manner as to prevent surface water from entering the pit.

Usel Privies may be constructed, installed or used for sewage storage and disposal where
water under pressure is not available within the building structure or where approved gray
water disposal systems are providdde of the pit privy shall be discontinued and the pit
filled with earth when the contents of the pit accumulate to within 18 incltiee gfound
surface (SeeFigure 10.Dfor pit privy design). Vault type privies may be pumped out

Soil Evaluationi A soil report consisting of soil characteristics, including; soil types and
capabilities; frequency and evaluation of seasonal high gnatet tables, occurrence of
rock, and/or other impervious strata shall determine whether a pit privy will be approved
for installation(See Section C)

18)Grease Traps

A.

Descriptioni In certain commercial / institutional applications, grease can clog fee®r

and inlet and outlet structures in septic tanks, resulting in restricted flows and poor septic
tank performancelhe purpose of a grease trap is simply to remove grease from the waste
stream prior to treatmenGrease traps are tanks into which geeflows and is retained
Grease floats to the water surface while the cleaner water underneath is discharged to a
septic tank The type of grease traps discussed here are outside Gdese trap tank
design is similar to that of a septic taideeFigures8.D and9.D).

Applicationi Influents to grease traps usually contain high organic loads including grease,
oils, fats and dissolved food particl€rease traps are used for treating wastewater when
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the grease content is in excess of 50 mMdils primarily occurs with kitchen wastewater

from cafeterias, restaurants, hospitals, schools and other institutions with kitchens that
produce a large volume of wastewateanitary wastewater should not be treated through

the grease trafWastewater from gaage grinders should not be discharged to the grease
trap, as higher solids loadings can upset grease trap performance and increase solids
accumulation.

C. Factors Affecting PerformandeSeveral factors can affect the performance of grease traps:
wastewatertemperature, solids concentrations, inlet conditions, retention time and
maintenance practiceBy placing the grease trap close to the source of the wastewater
generato(usually kitchen), where the wastewater is still hot, allows the grease to flow into
the grease trap before congealiAg the grease cools in the grease trap, grease separation
is facilitated Flow control fittings may be needed on the inlet side of smaller grease traps
to protect against overloading or sudden sur@Bsse surges canuse agitation in the
trap, impede grease floatation and allow grease to escape through théHaghlésading
and short retention time may not allow grease to separate fully, resulting in poor removal
Therefore, it is important to properly size the geedrap for the expected peak flow
generatd by the facility servedViaintenance practices are important, as failure to properly
clean and remove grease accumulation can result in excessive buildup that can lead to the
discharge of grease into the system.

D. Sizingi The following sizing equations have been developed through years of field
experience for restaurants and other types of commercial kitcReasexamples for the
use of the appropriate formuldhe mnimum size grease trap should be 125 gallons.

1. Restaurants:
(S) Xx(GS) x(HR/12) x(LF) = GT capacity
S = Number of seats in dining area
GS = Gallons of wastewater per s@adse 25 gallons per seat)
HR = Number of hours open
LF = Loading Factor
2.0 Interstate freeway
1.5 Other freeway
1.25Recreational area
1.0 Main highway
0.75 Other highways

Example 1 For a restaurant with a 75 seat dining areahda day operation, a typical
discharge of 25 gallons per seat and located on a main highway, the size of the grease trap
is calculated as follows:

(75) x(25) x(12/12) x(1.0) = 1875 galcapacity
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2. Hospitals, Nursing Homes, Other types of Commercial Kitchens with varied
seating:

(M) x (GM) x (LF) = GT capacity
M = Meals per day
GM = Gallons per medUse 5 gallons per meal)
LF = Loading Factor
1.0 with dishwashing
0.5 without dishwashing

Example 2 A nursing home with 100 beds, serves 300 meals per day, a discharge of 5
gallons per meal and a loading factor with dishwashing ofTh@ size of the grease trap
is calculated as follows:

(300) x(5) x(1.0) = 1500 galcapacity

E. Construction Feature$ Grease traps are generally made of precast concrete, and are
purchased completely assemblétbwever very large units may be field constructed
Minimum design requirements for precast concrete septic tanks apply to concrete grease
trap except as discussed here in Section D and as shown insfBdbrand 9.D Grease
traps are usually buried so as to intercept the building s@vey must be level, located
where they are easily accessible for cleaning and close to the wastewater\&are
efficient removal of the grease is very important, atlivamber grease trap design may be
used which has a primary grease separating chamberinlet, outlet and baffle fittings
are typical of ATeeodo desi g momuhe tahk fleeor arde r t i C ¢
reaching well above the water liro allow for proper maintenance, access to finish grade
must be providedThe access covers should be gas tight construction and should be
designed to withstand expected loaflscheck of local plmbing ordinances and codes
should always be made before the grease trap is designed or purchased.

Other design considerations includigcilities for insuring ease of access for cleaning and
maintenance; and inaccessibility of the grease trap to insects and vermin.

F. Operation and Maintenanceé In order to be effective, grease traps must be operated
properly and cleaned regularly to pret/éime escape of appreciable quantities of grease
The frequency of cleaning at any given installation can best be determined by experience
based on observatio@enerally, cleaning should be done when 75% of the grease retention
capacity has been reachéd restaurants, pumping frequencies range from once per week
to once every two or three months.

19)Septic TankRiser and Lid Systems

A. Concrete Riser and Lid SystenSeptic tanks with more than 12 inches of soil cover are
required to use a riser to bring ttaek access to within 12 inches of the grounds surface
The following minimum design, material, and construction standards are applicable to
septic tank riser and lid systems manufactured using concrete:
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1. Risers shall be made of concrete having a minim@rde® compressive strength of
4,000 PSI.

2. Risers shall be flanged to facilitate stacking for varying tank depths and shall be
attached to the top of the tank by means of butyl mastic or equivalent approved sealant.
Individual stacked riser sections shall jpénted with butyl mastic or equivalent
approved sealant.

3. Riser walls shall have a minimum thickness of 2 inches.

4. All precast concrete risers shall be reinforced with either 6 x 6 inch, # 10 gauge welded
wire mesh or reinforcing fiber designed specificals a secondary concrete reinforcing
material.

5. Riser lids must contain 6 x 6 inch, #10 gauge welded wire mesh as a minimum
reinforcing and must maintain a minimum thickness of 3 %2 inches. Riser lids may be
designed to fit either as a wedge into the tofhefriser or as a flanged seat. All lids
must be provided with a handle of 3f&h (#3) rebar or equivalent rot resistant
material. Lid handles shall have at leastiach clearance between the lid top and the
closest point of the handle.

6. Riser lids shihbe designed to withstand a uniform load of 150 pounds per square foot.

7. Risers that extend to the ground surface shall have a securable lid to prevent
unaut hori zed access. Concrete riser |ids
the lid is a minnum of 65 pounds and cannot be removed by horizontal sliding.

B. NonConcrete Septic Tank Riser and Lid Syste®eptic tanks with more than 12 inches
of soil cover are required to use a riser to bring the tank access to within 12 inches of the
grounds surfee The following minimum design, material, and construction standards are
applicable to septic tank riser and lid systems manufactured using materials other than
concrete:

1. Materials- Materials used in the riser and lid manufacturing process shall beleapa
of effectively resisting corrosive influences of liquid and gas components of sewage as
well as withstanding the physical factors that may affect the structural integrity of the
risers Materials used shall be formulated to withstand vibration, shookpmal
household chemicals, kyroducts of sewage digestion, and expected geostatic and
hydrostatic stresse¥erification of the material requirements must be provided by the
manufacturer.

2. Stress testingOne of the following assembly stress tests must be submitted:
a. Inches Hg vacuum with minimal joint seal deflection;

b. Compressive to 2500 Ibs. center loading; compressive to 4500 Ibs. full assembly
and center loading; compressive to 6000 Ibs. uniformihgga

c. Compression to deformation at 500 psi @ 3000 Ibs. load or at 1000 psi
@ 6000 Ibs. load; or

d. ASTM D-1784 tested in accordance with AASHTO M304M.
3. Riser Lids- Riser lids shall withstand the following stress testing:
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a. 150 Ibs. / sg. ft. uniform live bd; and
b. 1500 pound 10 by Xhch area center loading in accordance with ASTMBED.
4. Verification- Stress testing shall be verified in writing by a Registered Engineer.

5. Security- Provision shall be made in the construction of septic tank riser Igievent
unauthorized entry or removal when the access openings are at or above ground level.
Lids must be fastened to the riser by use of stainless steel nuts and bolts or other
approved lockout mechanism.

6. Watertight AssemblyRiser and lid systems shak so constructed as to be watertight.
Risers and lids shall be sufficiently tight when installed to preclude the entrance of
surface or ground water into the tank for the designed life of the assdribdy
segments and lid attachment must include-ang gasket or bead of mastic to seal all
joints. Sealants shall be capable of effectively resisting corrosive influences of liquid
and gas components of sewage as well as withstanding the physical factors that may
affect the structural integrity of the eissystemMaterials used shall be formulated to
withstand vibration, shock, normal household chemicalsprbgucts of sewage
digestion, and expected geostatic and hydrostatic stresses.

7. Attachment to tank For installation on new concrete tanks, plasisers must be
attached by means of an integrgldast in place) molded casting rifgstallation of
risers onto existing tanks may be achieved with the use of -@maittachment ring,
adhesive mastic, or epoxy adhesive compatible with the riseriataésers that are
part of a tank manufacturerds proprietar
attached by screw type threads molded into the tank and riser or other approved
connection method.

8. Workmanship- Risers and lids shall be free from defdhat may affect their
serviceability or durability

9. Listingi Upon request, the Department will review riser and lid system products; when
the Department determines data provided by the manufacturer demonstrates the
product meets or exceeds established design and material requirements, it will be added
to the official Product Approvals LisAll non-concrete septic tank riser and lid systems
must be approved by the Department for use in Georgia.
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20)Tables,Figures, Forms

Table 4.D Performance Standards/Testing Protocol for Aerobic Treatmet Units

ATU Performance

S Wastewater Influent Wastewater Effluent s
Objective Protocol
CBODs4): 106300 mg/L CBODs: 25mg/L(2)

(2)
NSF Class | TSS(5): 100350 mg/L NSF 40(1)

(2)

TSS 30 mg/L(2)
45 mg/L(3)

pH: No Standard

pH: 6.0- 9.0

No Bacterial Standard

No Bacterial Standard

(1) NSF International Standard for Wastewater Technology/Residential Wastewater
Treatment Systems

(2) 30-day average
(3) 7-day average

(4) Combined &day Carbonaceous Biochemical Oxygen Demand
(5) Total Suspended Solids
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Figure 5.D Septic Tank Specifications
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Figure 6.D Aerobic Treatment Unit

AIR BLOWER WITH ALARM

SECURED ACCESS COVER

HIGH WATER ALARM

Gy = AND CONTROL PANEL
N\ i
e 2| & aF
jd a4 ﬁ :
stavaih . O |
B LINE E{‘L‘ ] ]
SEPARATION WALL
AEROBIC o
BACTERIA AIR SOURCE o |l o R
o O =
ale 5 o 2.
0 Of o clo\ - SETTLING Y oo 4
20’ [°0 o o SOLIDS . 2o %[O
9 s = 0O o O. .
5% &9 L8 °o-o. et L .o.?.C')
lae o.e'oo. ?:. ° 'o. O: 'a..°' < AP R .: Og ;_:. ,: o°°
/ Nk JOCHI € ¢
— i a - P i I 24 .o'; . L

On-Site Sewage Management Systems Manual

Pagel22of 289



SECTION Db Pretreatment

Figure 7.0 Typical Compoging Toilets
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Figure 8.D Standard Grease Trap Detall
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Figure 9.D Septic Tank to Grease Trap Conversion
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Figure 10.D Pit Privy Design Detail
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SECTION Eb EffluentDistribution

SECTION E - EFFLUENT DISTRIBUTION AND DOSING DEVICES

1) Preface

Distribution and dosing devices include distribution boxes, flow splitters, siphons, pumps and
other flow diversion device3Jhese devices shall loé sound construction, water tight and not
subject to excessive corrosidrney shall provide sufficient volume to accommodate expected

flows.

2) Distribution Devices

A. Precast Concrete Distribution B&Xonstruction Criteria:

1.

Load Bearing- All precast concretedistribution boxes shall be designed and
constructed to provide sufficient strength and structural integrity to withstand a vertical
uniform load of 150 pounds per square foot on the top of the box.

Concrete StrengthA minimum end product strength of0®0 pounds per square inch
shall be used in the construction of the box and lid.

ConcreteThicknessand Reinforcement A minimum thickness of one and chalf
inches shall be used in the construction of distribution box bottoms, sidewalls, and lids;
all shall be reinforced by a minimu#hl10 gauge sbinch welded steel reinforcing wire

or equivalent.

Lids- Distribution box lids or covers shall meet the requiremendsction2.A.1above
and shall be provided with suitable handles for removal.

Inlet and QutletHole Size Knockouts for inlet and outlet piping shall be of sufficient
diameter to accept foanch diameter piping.

Inlet and Outlet Hole€Elevations- The invert of the inlet hole or knockout shall be a
minimum of two inches to a maximum of thrieehes above the invert of the outlet
hole

Inlet and Outlet Hole DimensionsThe inlet hole or knockout shall be centered left to
right. Where multiple outlets are used, they must be locatédessthan nine inches
on center; the outlés) shall benot lessthan three inches from the corners of the box
and at least three inches above the inside bottom surface of the box.

Identification- All distribution devices offered for sale or use in Georgia shall thear
manuf act Wwyimdrig, stanailoeother acceptable means of marking

B. Molded Plastic and Fiberglass Distribution B@onstruction Criteria:

1.

Materials- Distribution boxes shall be constructed of hatgmsity polyethylene (type
3, 0.941 to 0.965 density as provided in ASTM &50), fiberglass or other materials
acceptable to the Department.

Material Strength- Distribution boxes shall be constructed of durable watertight
materials resistant to deterioration and designed to withstand a vertical uniform load of
150 pounds per sque foot on the top of the box. The box shall accommodate a
removable lid. The lids will be capable of being secured.
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3. Inlet and Outlet Hole ElevationsThe invert elevation of all outlets shall be the same
and shall be at least 1.5 inches below the inkedrt.

4. Sump Depth Each distribution box shall be provided with a sump extending at least
two (2) inches below the invert of the inlet.

5. ldentification- Di st ri buti on b o x covers shall be
business name.

6. Plans Required Eachmanufacturer shall provide the Department with complete plans
and specifications for a given distribution box.

C. Drop BoxConstruction Criteria:

1. Inlet and Outlet Hole Dimensiong-or concrete drop boxgthe invert of lateral outlet
holes or knockouts shdble located with a minimum drop in elevation from the inlet
invert of onehalf inchy outlet inverts shall be located a minimum of three inches above
the inside bottom surface of the b@he inlet or outlet holes or knockouts shall be
located a minimum ahree inches from adjacent sidewalls.

The requirements in paragrapB2 and B.3below apply to concrete, molded plastic
and fiberglass drop boxes.

2. Inlet and Outlet Hole ElevationsThe centerline of the inlet hole or knockout of drop
boxes in series shall be a minimum of five inches above the centerline of the inlet of
each successive box.

3. Design Criteria- Drop boxes shall be designed to provide sufficient separation distance
(12 inches or greater recommended) between the outlet sidewall and supply inlet
sidewall of the next box in series

D. Molded Plastic and Fiberglass Drop B&@onstruction Criteria:

1. Materials- Drop boxes shall be constructed of higgnsity polyethylenéype3, 0.941
to 0.965 density as provided in ASTM D 3350), fiberglass or other materials acceptable
to the Department.

2. Material Strength- Drop boxes shall be constructed of durable watertight materials
resistant to deterioration, and designed to withstandriacal uniform load of 150
pounds per square foot on the top of the. @dve box shall have a removable lid.

3. Inlet and OutleHole Elevations- The invert of the inlet and overflow port shall be at
the same elevatiohe invert of the pipe pofs) leadng to the disposal trendles)
shall be at least si6) inches below the invert of the inlet.

4. ldentification-Dr op box covers shal/l be marked
name.

5. Plans Required Each manufacturer shall provide the Department with ¢et@plans
and specifications for a given drop box.

E. Plastic LowPressure Pipe Manifol@€onstruction Criteria- All plastic pipe, fittings and
connectors used in lepressure pipe supply lines and manifolds shall be of NSF/ANSI
schedule 4®VC constructiorand materials.
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F. Alternating Valves and Devic€onstruction Criteria:

1. Design Criteria- Alternating valves and devices shall meet the general design and
construction standards listed previouslysettions A.1 and A.4nd if constructed of
precast concret@)so meet the standardssgfctions A.2 and A.8f this subsection.

2. Valve Requirements All alternating valves and devices shall be designed and
constructed to provide a positive seal to each outlet when in a closed pddigon
valving device shall beonstructed of corrosion resistant materials and be of sufficient
strength to withstand normal operational stresses without damage or deformation
resulting in valve malfunction.

3. Risers Required All alternating valves and devices located beneath thessdaces
shall be fitted with risers and watertight lids or covers, extending to grade, which will
permit unobstructed access for maintenance, inspection and operation.

3) Dosing Devices

A. Dosing Tanks

1. Descriptioni Dosing tanks are watertight tanks that stang or pretreated wastewater
for periodic discharge to subsequent treatment units or disposalRuegss or siphons
are mounted in the tank to discharge the accumulated liquid and they shall have
appurtenant switches and alarms that notify the ownamaélfunction The structure
must be equal to a concrete septic tank in stremggfure 12.E depicts a septic tank
with a dosing tank and siphofigure11.Eshows a typical dosing tank with pump.

2. Applicationi Dosing tanks are used where ihexessary to elevate the wastewater for
further treatment or disposal, where intermittent dosing of treatment units or subsurface
absorption fields is desired or where pressure distribution networks arelfued
dosing tank is at a lower elevation ththe discharge point, pumps must be ugetie
dosing chamber is at a higher elevatigiphons may be used, but only if the settleable
and floatable solids have been removed from the efflidging tanks shall meet the
same setback requirements apgdile to septic tanks.

3. Factors Affecting Performancie Factors that are to be considered in the design of
dosing tanks ard1) the dose volumég) the total dynamic hea@) the desired flow
rate and4) the wastewater characteristié¢ghen pumps aresed, they must be selected
based on all four factor§he desired flow rate and the discharge invert elevations
determined from the total dynamic head will be the deciding factors for use of
automatic siphons.

4. Dosing Tanks for Conventional Septic Tankt&y$ A dosing tank shall be provided
where more than 500 linear feet of absorption trench is reqUinedoperating liquid
capacity of the dosing tank shall be equivalent to 60 to 75 percent of the interior volume
of the absorption lines to be dos€drfour-inch diameter absorption lines, the dosing
tank operating liquid capacity should be based onhatiegallon per linear foot of
absorption lineWhen more than five hundred linear feet and less than one thousand
linear feet of absorption trench igered, a single siphon or pump shall be ussee
Figure13.E). Dosing shall be by automatic siphon or by sewage pump installed in the
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dosing tank When more than 1000 linear feet of absorption trench is required,
alternating siphons or pumps shall bed{&eeFigure14.E).

5. Design and Operation of Tank with SiphioThe action of a siphon &s follows as
the water entering the tank rises above the sniff hole in thétlesitloses the air within
as the lower portion of the trap is being filled witht@raAs the water level of the tank
rises, the pressure of the confined air gradually forces the water out of the long leg of
the trap until a point is reached where the air just starts to escape around the lower bend
As the difference of water level ihg two legs of the trap equals the difference of the
levels between the water in the tank and the water within the bell, it will be seen that
the column of water in the short discharge leg of the trap has practically the same depth
as the head of the waterthe tank above the level at which it stands in the bak
two columns of water therefore counterbalance each other at a certain fixed depth in
the tank As soon as this depth is increased by a further supply of incoming water,
however small, a podh of the confined air is forced around the lower hand by its
upward rush, carries with it some of the water in the short leg, thus destroying the
equilibrium, and the siphon is brought into full action immediat€he water is then
drawn out of théank to the bottom of the bell, the siphon vented by the admission of
air through the sniff hole, and the operation automatically repg&eef-igurel12.B

6. Dosing frequency Dosing frequency should be determined on aspecific basis
according to the soil characteristics, site conditions, wastewater characteristics and on
site sewage management system design.

7. Design and Operation of Dosing Tank with Pufs)jd A dosing aink with a pumgor
pumps) consists of a tank, pump, pump controls and alarm sy§ige11.Eshows
a cross section of typical dosing tank used for pumping pretreated wast@hateamk
can be a separate unit as shown, or it can have common wahluctioa with the
pretreatment unit, usually a septic tafke dosing tank shall have sufficient volume
to provide the desired dosing volume plus reserve vallime reserve volume is the
volume of the tank between thiggh wateralarm switch and the invieof the inlet pipe
It provides storage during power outages or pump failureserve capacity equal to
the estimated daily wastewater flow is used for residential applic&mna single
family residence, this shall mean a minimum of 150 gallonbg@a@roomin large flow
applications, duplex pump units with alternative power source can be used as an
alternative to provide reserve capaciip reserve capacity is necessary when siphons
are used Pump selection is based on the wastewater charaderistie desired
discharge rate and the total dynamic heRdw wastewater requires a pump with
solidshandling capabilities While pneumatic ejectors may be used in other
applications as well, submersible centrifugal pumps are best suited where large
volumes are to be pumped in each doBee pump size is determined from pump
performance curves provided by the manufactuBskection is based on the flow rate
needed and the total dynamic he@de specific application determines the flow rate
needed The btal dynamic head is calculated by adding the elevation difference
between the discharge outlet and the lowest water level in the dosing tank to the friction
losses incurred in the discharge pipée velocity head can be neglected in most
applicationslIf the liquid pumped is to be free of suspended solids, the pump may be
set on a pedestarhis provides a quiescent zone below the pump where any solids
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entering the tank can settle, thus avoiding pump damage or malfufidtese solids

must be removed pedically. In cold climates, where the discharge pipe is not buried

below the frost line, the pipe should be drained between dbsissmay be done by

sloping the discharge pipe to the dosing tank and eliminating the check valve at the
pump In this manng the pipe is able to drain back into the dosing tank through the

pump The dosing volume is sized to account for this backf\Mgep holes may also

be used if the check valve is left in pladde control system for the dosing tank
consists bfiAawfipamp afiApump ond switch an
The Apump offdo switch is setTheviegpwahp | o
switch is set above the "pump off" switch to provide the proper dosing vokeweral

inches above the "pump 'bawitch, ahigh wateralarm switch is set to alert the owner

of a pump malfunction by activating a visual and audible alarm; this switch must be on

a circuit separate from the pump switckeeFigurell.E). The electrical connections

should not be locatl inside the tank or risePump failures can usually be traced to

switch failures resulting in pump burnout; so highality switches are a good
investmentSome types are: Mercury, Pressure Diaphragm, Weighted Float and Dual

or Multiple Function.

4) Pumps and Ancillary Equipment

Pumping of sewage effluent can cause problems if the right pump is nofTheegoump can
burn or clog if it pumps the wrong substantkerefore, choosing the right pumps forste
sewage management operationsriscal.

A. Pumps
1. Submersibility The pump shall be submersible.
2. Wastewater Capalbity - The pump shall be designed to handle sewage effluent.

3. Discharge Pipe SizeThe pump shall be capable of delivering the required flow at the
design total dynamic hea@lhe discharge pipe shall be the same size or larger than the
discharge of the pump.

4. Materials- The pump shall be constructed of corrosion resistant materials.

5. Performance SpecificationsPerformance curves and specification sheets indicating
the above kteria have been met shall be submitted with the plan review application
when pumps are to be used in a system.

6. Minimum Pipe SizeslIn order to ensure sufficient fluid velocity to carry any solids
present in the septic effluefgenerally accepted veldgiis at least two feet per

second) , the following pipe sizes are re
gallons per minutég p m) ; 2" pipe with 21 gpm; 2 10
with 46 gpm.

7. Backflow Prevention A backflow prevention deve shall be used on the discharge
line where conditions allow, reducing wear on the system.
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8.

9.

Piping Materials- Pipe materials must bschedule 40PVC, all fittings shall be
pressure fittings, and all connections shall be adequately cleaned with cleanam sol
and glued with PVC solvent cement.

Valve Requirementdf used, the gate or globe val{® and check valve shall be either
bronze or PVC.

10. Siphon Prevention The discharge line shall be designed and installed to drain after

each use unless systensigm requires a check valvBee subection 3) A.7 hove.

B. Ancillary Equipment

1.

Quick Disconnect A quick disconnect device shall be included in the discharge piping
to facilitate removal of the pump for inspection, repair or replacement.

Pump Extraction Déce- A corrosion resistant rope or cable of adequate strength shall
be affixed to the pump to facilitate installation and removal, so that personnel need not
enter the chamber to disconnect the pump.

Pump Control Devices A pump control device must be adjustable so that the desired
dosing volume can be discharged during each pumping. Gyjeéecontrol device may
consist of one or more sealed float or diaphragm switches, which may cooperate with
a relay or contactoiSepaate control panels located outside the pump tank must be
protected from the weather and must provide no air path between the panel and the
pump tank.

Securityi For safety, access covers for the pump tank must be lockable, heavy enough
to prevent easy aess or equipped with tampproof retainersAccess must be of
adequate size and accessible from the surface to allow for installation and removal of
equipment and to maintain the systelRoremost, the pump tank must not allow
infiltration or exfiltration.

Separate Circuits The alarm switch must be placed on a circuit separate from the
pump switches.

Electrical Requirements All wiring and components of the whole system shall
conform to the National Electrical Code.
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5) Tables, Figures and Forms

Figure 11.E Typical Dosing Tank with Pump
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Figure 12E Sewage Siphon
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Sewage Siphon Dimension@n inches
Diameter of Siphon A 3 4 5 6 8
Draw Depth B 13 17 23 30 35
Diameter of Discharge Head | C 4 4 6 8 10
Diameter of Bell D 10 12 15 19 24
Invert Below Floor E 4%, 51/8 71/8 10 12
Depth of Trap F 13 14Y%, 23 30Y 35%
Width of Trap G 10 12 14 16 22
Height Above Floor H 1 Ya 11 % 9% 11 13%
Invert to Discharge I 20 Y4 25Y% 33 % 44 52
Bottom of Bell to Floor J 3 3 3 4 5
Centerof Trapto Endof |\ | g 1/8 | 113, | 151/8| 17% | 231/8
Discharge
Diameter of Carrier Pipe L 4 4-6 6-8 8-10 12-15
Average Discharge RateGPM 72 165 328 472 950
Maximum Discharge Rate GPM 96 227 422 604 1270
Minimum Discharge Raté GPM 48 102 234 340 698
On-Site Sewage Management Systems Manual Pagel360f289




SECTION Eb Effluent Distribution

Figure 13.E Criteria for Drainfields 500 to 1000Feet
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SECTIONFb Di sper sal Sy s

SECTION F i DISPERSAL SYSTEMS

1) Preface

Subsurfacelispersakystems are portions of ite sewage management systems that accept
effluent from sewage pretreatment units for further treatment by microbial life within the soil.
Treatment also occurs by filtration, chemical decomposition and chemical bondingtihhin
soil itself. These systems consist of:

A. Devices and piping to transport effluent under pressure or by gravity flow and distribute
the effluent to the soil absorption surfaces;

B. Trenches, chambers, mounds, drip emitter lines and others, separatelpmibination,
which form or enclose the soil absorption surfaces; and

C. Rock, gravel, peat or other fill materials required within the system including barrier
materialsand fill soil within or over the system.

2) Aggregate Absorption Field Systems

A. Conventional 8ptic Tank SysteinThis means a septic tank and absorption field system
composed of perforated pipe surrounded by gravel or stone masking for the infiltration of
effluent into the adjoining bottom and side soilardas e De par t meReviels Tec h
Committee may recommend approval of other types of aggregate for use in conventional
septic tank systems.

B. Locationi Absorption fields shall be installed in areas protected from excessive surface
water, ponding or runoff, including but not limited $torm water and discharge from
building guttersAbsorption fields shall not be installed where slopes exceed 25% unless
the results of special investigations demonstrate that the slope limitation can be overcome
by design or site modificationy site modification plan must be approved by the local
County Board of Healttprior to modifications being carried outhere shall be a
minimum of 24 inches of vertical separation from the absorption field trench bottom to
any seasonal groundwater table, rockguervious soil layerGreater vertical separation
distances may be required if special investigations indicate a potential for groundwater
contaminationOn lots or parcels of land less than 3 acres, the maximum percolation rate
shall not exceed 90 mireg per inch.

If properties are served by individual water supply systems, the absorption field shall be
installed not less than 50 feet from property lines unless wells afsiteoisewage
management systems are already in place on surrounding propetheaeduired 100

feet separation distance between wells and absorption fields can be maintajpred
planned developments, where sites for individual water supplies asteosewage
management systems are-fpeated so as to maintain the 100 feetasapon distance,
absorption fields may be installed less than 50 feet, but not less than five feet from
property lines No part of the absorption field other than sadichedule 40PVC or
equivalent pipe with watertight joints shall be covered by buiklipgvements, or used

for parking automotive vehicles or vehicular traffidhere shall be available sufficient
unobstructed land area, meeting all requirements for the installation ofsite @ewage
management system, to provide for the complete repiant of the absorption fieltf
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topographical features permit, this requirement can be met by installing the initial
absorption trenches on 16 feet centers, thus allowing for replacement between the original
trenches.

Septic tanks and absorption field® g@rohibited within 150 feet of any perennial stream
bank in a large water supply watershed tributary that is upstream to a water supply
reservoir of a governmentally owned public drinking water supply intake and within a
seven mile radius of the resemdioundary as required by Rules of the Georgia
Department of Natural Resources, Environmental Protection Division, Chapt8r13D1
.01-Criteria for Water Supply Watershesereafter Chapter 393-16-.01). In a small

water supply watershed: septic tanksl @absorption fields are prohibited within 150 feet

of any perennial stream bank upstream of a small water supply reservoir of a
governmentally owned public drinking water supply intake within a seven mile radius of
the intake or water supply reservoir;détnally these are further prohibited within 75

feet of any perennial stream bank upstream and outside the seven mile radius within the
small water supply watershed as required by ChapteB39%t.01.

Absorption fields may not be installed in the 108tfeuffer area of rivers classified for
protection under the Rulesf the Department of Natural Resources, Environmental
Protection Division, Chapter 39316-.04 Criteria for River Corridor Protection

C. Minimum Design and Construction Criteria:
1. Absorptionlines and absorption trench bottoms shall be true to grade.

2. Trench bottom depth shall be based on soil conditions as determined by crit@sa in
Manual

3. A minimum of six to twelve inches of earth cover is required over absorption lines.

4. Absorption linelaterals shall be spaced a minimum of seven feet apart, center to
center.

5. Absorption trenches shall be no more than 36 inches wide.

6. The minimum depth of aggregate shall be twelve inches with six inches below the
perforated pipe and filled to two inches abdhe pipe.

7. Perforated pipe shall be laid in the center of the trench with the perforations oriented
toward the bottom of the trench.

8. A layer of pervious building paper, straw or similar permeable material approved by
the TechnicalReview Committee shall be placed over the aggregate before back
filling.

9. Approved solid pipe and fittings with sealed, watertight joints shall be used for
horizontal and vertical changes in direction or grade and to cross under roadways or
paved areasSections of solid pipe shall not be considered in determining the total
absorption trench bottom area

10. Excavation for absorption trenches in soils other thawsahall not be conducted
when wet due to the potential irreversible damage to soil structure, such as compaction
and smearing.

D. Perforated Pipg Gravity Flow Usage
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1. All perforated pipe used for gravity flow carriage and distribution of effluent within
lateral trenches, mounds or other such applications shall meet 1,500 1b crush strength
in accordance with ASTM F810 standards for rigid piping and ASTIMF667 for
corrugated semiigid piping.

2. Each standard section of pipe as supplied byndweufacturer shall be plainly marked,
embossed or engraved showing the manuf act
showing the product meets applicable ASTM standards and a bearing load of 1,500 Ibs
per foot In addition, a painted or other cleand shall be marked on each section of
pipe to denote the top.

3. For conventional systems, all gravity flow usage perforated pipe shall have a minimum
internal diameter of four inches.

4. All four-inch diameter or greater pipe shall have at least two rowsles between 2
inch and % inch in diameter, evenly spaced and placed within an arc of 120 degrees on
the bottom of the pipe with a third hole of same size being directly opposite the top
marking Spacing of holes longitudinally shall be every 4 inches orece along the
length of the pipe.

E. Absorption Field Sizing:

1. The absorption field area shall be based upon the anticipated peak daily volume of
treated sewage, waste stream characteristics and the characteristics of the soil in the
absorption field locadin.

2. Prior to application to the soil, the waste stream must have a BOD5 and TSS of 200
mg/l or lessIn addition, grease generating facilities shall reduce the fats, oil and grease
content of their waste stream to 25mg/I prior to application to the soil.

3. Soil absorption rates shall determine the absorption trench bottom area of the
absorption field.

4. Sewage flow rates for individual residences shall be based on the number of bedrooms
Table10.Frelates bedrooms to absorption rates for determining the aiosofield
trench bottom area required.

5. Sewage flow rates for other facilities shall be based on criteria in Sectiothi$ of
Manual Absorption field trench bottom area for other facilities shall be based on the
belowformula

Formula for Sewage Flow Rats for NonResidential Facilities
percolation coefficienfld L) x gallons per day Linear feet
trench bottom widtlffeet)

3) Absorption Field Methods for Conventional Septic Tank Systems

A. Distribution Box Method On level or slopingopography, the distribution box method
may be used and shall be required when dosing tanks areAulsied earthen foundation
secured by concrete or concrete foundation for distribution boxes extending at least 12
inches beyond the walls of the box shiadl provided to insure against tilting of the
distribution box Installation of the distribution box shall be made to provide equal flow to
each absorption line extending from the bdle top of the distribution box shall have a
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minimum earth cover of sikches, but no more than twelve inches unless provisions are
made for easy access to the distribution box. The sewer from the septic tank or dosing tank
shall enter the distribution box and terminate inside the distribution box with an elbow
turned downwed to form a submerged outlet at normal water level to minimize turbulence.
Alternately, a baffle may be used if the same function is accompli8bedrption lines of
equal length shall be connected to the distribution box outlets by watertight independen
sewers consisting of founch schedule 40 PVC pipe or equivaleXit independent sewer

lines shall be installed level at the same elevation for twoBeginning two feet from the
distribution box to the beginning of the absorption line, indeperskmér lines shall be
installed to provide a minimum downward grade change of two inches from the distribution
box outlet to the perforated pipe at the beginning of the absorptiorAliserption lines

shall be installed level or on a uniform grade of narenthan four inches of fall for the
entire length of the individual absorption lingbsorption lines from distribution boxes
used in conjunction with dosing tanks shall not exceed 125 feet in Seghigure15.F).

B. Level Field Method On level or sbping topography of five percent or less, the level field
method may be useW@hen this method is used, the absorption field shall be installed level,
with all absorption lines interconnected to form a continuous systestandard tee fitting
or approvedlistribution device shall be used to interconnect the absorption lines. When
this method is used, the invert of the absorption line shall be at least six inches lower than
the invert of the septic tank outl&n absorption field consisting of a single aksion
line up to 125 feet in length may be installed level without interconne¢deaFigure
16.5.

C. Serial Distribution Method On sloping topography, the serial distribution method may
be usedWhen this method is used, level absorpti@mches shall be constructed parallel
along the ground contours. The sewer from the septic tank shall enter the uppermost
absorption line and terminate at any point in the line so all effluent from the septic tank is
discharged into the first absorptiand. Adjacent absorption lines shall be successively
connected by means of overflow sewers constructed at any point along the absorption line
in such a manner that each absorption trench fills with effluent to the full depth of the
aggregate before the kfént flows through the overflow sewer to the next trefidie
invert of the first overflow sewer must be at least four inches lower than the invert of the
septic tank outletAt the point an overflow sewer leaves an absorption trench, the
excavation forhe overflow sewer shall be dug no deeper than the top of the aggregate in
the absorption trench, so that animum 12inch undisturbed block of earth will remain in
place for the full depth of the aggregd@erflow sewers shall be laid on undisturbedfrear
with a minimum earth cover of six inches. All pipe and sefittngs shall be NSF
International schedule 40 PVC or equivaléeeFigure17.F.

D. Alternating Field Method When the soil percolation rate is over 60 minutes per inch, but
less than 90 mimes per inch or soil evaluation reports indicate the absorption rate to be
between 60 and 90 minutes per inch, an alternating absorption field system may be
consideredIf used, the total absorption field area required by the percolation rate shall be
divided into two equal but separate systé8eeFigure 18.F. A diversion device shall be
used to divert sewage flow from one field to the ofSereFigure18.F. Each field should
be utilized for one year before diverting flow to the alternate field $o0 give each field
a satisfactory resting period, unless the field receiving the flow becomes saturated before
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one Yy e almthescasa sfsaturation of one field, the flow should be immediately
diverted to the other field.

The diversion device shall lsenstructed of materials designed to resist corrosion and shall
be accessible to the surface for routine ser8ee. Section E.2.F

E. Pressure Distribution Systerm$Vhen the soil percolation rate or soils information indicate
that the absorption rate ofdtsoil is between 60 and 90 minutes per inch, pressurized
dosing of the absorption field may be considefiéds involves the installation of a septic
tank followed by a pump tank fitted with a sewaffeuent pump to periodically pump the
sewage into anbsorption field and reduce the problem of saturated soil at the point of
discharge.

To achieve uniform distribution, the volume of water passingobwgach hole in the
network duringadosing cycle must be nearly equal. To achieve this, the pressurmehin ea
segment of pipe must also be nearly equibls is accomplished by balancing the head
losses through proper sizing of the pipe diameter, hole diameter and hole sphasg
approximately 7% to 85% of the total head loss incurred is across the holée ilateral,
while the remaining 1% to 25% of head loss is incurred in the netwoildsese usually
consist of one to -thch (3-to 8cm) diameter laterals, connected by a central or end
manifold of larger diametéBGeeFigures20.Fand21.F. Thelaterals are perforated at their
inverts with ¥4 to % incl{0.6 to 1.3 cm) diameter holes. The spacing between hokes is
feetto 10 fee(0.6 to 3.0 m).

1. Pumps are used to pressurize the network, although siphons may be used if the dosing
tank is located a higher elevation than the lateral invefitee active dosing volume
is about ten times the total lateral pipe voluittd@s ensures more uniform distribution
since the laterals, drained after each dose, must fill before the network can become
properly pessurized(See Section E for Dosing Tank Design).

2. To simplify the design of small pressure distribution netward®r to the tables and
figures in Section O.

F. Perforated Pipé Pressure Usage, Low Pressure Pipe Systems

1. Pipe used for pressure carriagied distribution of effluent within lateral trenches,
mounds or other lovpressure pip€PP) applications shall be of at least 160 psi PVC
constructionDeep hub water line shall be used.

2. Each standard section of pipe as supplied by the manufactuldrespédinly marked,
embossed or engraved showing the manufagtr 6 s name or pkial | mar
designation and the type of pipe material.

3. All such pipe used on an individual LPP system installation shall be of the same type
Materiatmixing of PVC, poyethylene or other equivalent piping is prohibited.

4. Minimum pipe internal diameter shall be determined on a-bgsmse basis, based
upon system size, configuration and other factors necessary in the design ef a low
pressure pipe system.

5. Pipe perforationshall run in a straight line along the bottom of the pifvbere pre
perforated pipe is unavailable, perforations shall be Huaitidd, and deburredHole
diameters and hole spacing shall be determined on abgasese basis relative to
design requirenm@s of the lowpressure pipe system.
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4) Chamber Systems

A. Chamber Systemsmeans a system of chambers with each chamber being a molded
polyolefin plastic, arch shaped, hollow structure with an exposed bottom area and solid top
and louvered sidewall for infilation of effluent into adjoining bottom and sidewall soil
areas Chambers may be of different sizes and configurations to obtain desired surface
areas.

The first step in designing any sewage disposal system is to conduct a thorough site
evaluation as covered in other sections of the Marate the feasibility of a septic

system is confirmed, the next step is to determine the appropriate size of the system as
specified in the current ManuaChamber systems may then be equivalently sized
according to manufacturersodé recommendati on

Chamber leaching systems provide flexibility and may be adapted to most design situations
including equal distribution, serial distribution, pwuap design, cut and fill, ajrade

systems and moundstallation instructions for various chambers will be based on
specific manufacturerdés recommendati ons, W
Review Committee and approved by the Department. There must be a totally separate
absorption field replacement area equivalent in size to 100% of the chamber field installed

or a conventional absorption field, whichever is larger.

B. Standards for Chamber SystenAll chambers must be designed and constructed to meet
the followingminimum standards:

1. Metal chamber systems are prohibited.

2. Support vertical uniform loading of 600 Ib/sq.ft on the top of the chamber without
damage or permanent deformation, meeting American Association of State Highway
and Traffic Officials load rating H0 (16,000 lbs/axle);

3. In nonvehicle traffic areas, chambers may be approved for installation with a final soil
cover of 6 inches provided the chambers in the final installed configuration are capable
of supporting a 4,000 Ib/axle load without collapsingcfuring, or breakingThe
chamber must be capable of supporting a temporary construction loading of 16,000
Ibs/axle (American Association of State Highway and Transportation OfficialOH
load) without collapsing, fracturing or breakirigditional soilcover above the final
grade may be used to bridge this load during construction.

4. Provide ports, slots or other similar openings on sidewalls to allow air movement and
effluent access to lateral field trench sidewall absorption surfaces;

5. Interlock to allowserial installation of chambers, and be provided with acceptable end
plates, caps or other necessary fittings and connectors;

6. All chambers shall be designed to accommodate at least one inspection port of a
minimum internal dimension of four inches ceryrédcated in the top of the chamber;

7. All such chambers offered for sale or use in Georgia shall bear, by imprint, stencil or
other acceptable means of permanent marking, the manufacturer name and product
identification number assigned to the chamber péart specifications; this shall be
located in an easily visible location on each chamber.

5) Wisconsin Mound Soil Absorption System
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The Wisconsin mound wastewater soil absorption system was developed in the early 1970's to
be used on sites with specific stlearacteristics where-Hground gravity flow trench or bed

soil absorption systems were restrictddie Wisconsin mound system has been widely
accepted and incorporated in many state regulatibissone of several systems suitable for
treating and disming of the wastewater generated in residential and commercial units and is
not suited for all sites.

The objectives are to treat and dispose of the wastewater via the subsurface in an
environmentally acceptable manner and to protect the public health.

The concept of an elevated @ite system for sewage disposal was developed in the 1950's
(Witz, 1974) In the 1970'ssignificant modifications were made to overcome many system
limitations (Converse et al., 1975 a, b, c,; Machmeier, 1977; Carlile et al).1Rgure22.F

is a cross section of a Wisconsin mound systeoonsists of a septic tank, a dosing chamber
and the moundAs with other soil absorption systems, the septic tank removes most of the
settleable solids and is a place for liquefaction efriiore easily biodegradable solidfie
dosing tank contains a pump or siphon, which pressurizes a distribution network of small
diameter pipe with small perforations and distributes the septic tank effluent uniformly along
the length of the mound@he pupose of the mound is to accept septic tank effluaand along

with the native sojltreat and purify the wastewater to acceptable standatds mound
consists of a layer of suitable sand, aggregate, distribution system and soilQrayieally,

the Wigonsin mound system was designed for individual homes with specific soil and site
limitation and with wastewater flows of less than 750 ¢@dnverse et al.,, 1975 a, b, c;
Converse 1978As the need for disposal of wastewater on sites where below grstdensy
were not appropriate and fdisposabf greater wastewater volumes from small communities,
clusters of disposal of homes and commercial establishments increased, the demand for the
Wisconsin mound system on these sites has increissdnot unusal to see Wisconsin
mound systems receiving wastewater flows in excess of 25,00&ggpdation of mounds on
sites with more restrictions than currently allowed in most codes has resulted in utilizing
mounds on more difficult site@Converse and Tyler 9B6a; 1986h)Based on the experience

of siting, design and construction, concepts have been modféer and Converse, 1985;
Converse and Tyler, 1987)he purpose ofhis Manualis to consolidate these concepts and
present the latest siting, desigrdaronstruction criteria of the Wisconsin mound system.

A. Siting CriteriaT A designer of orsite wastewater treatment and disposal systems must
have a basic understanding of water movement into and through the soil especially on more
difficult sites This understanding is based on information collected during the site
evaluation The siting of the system and loading rates can be no better than the information
used Figure24.Fshows a schematic of effluent movement within and away from mound
systems uder various soil profiledDepending on the type of profile, the effluent moves
away from the site vertically, horizontally or a combination of bibtshould be noted that
these concepts are true for all soil absorption systéhessizing and configurain of all
soil absorption systems, including the mound, is based on how the effluent moves away
from the system and the rate at which it moves away from the syBters, the designer
must predict that movement and rate of movement or the design magweel #hnd the
system may failThe prediction is made based on soil and site information obtained during
site evaluation.
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The siting and design concepts presented in this publication and elsé@beverse, et.

Al. 1989, and Tyler and Converse, 1986) ressinl soil absorption systems that are usually

long and narrowThe more restrictive the site, the narrower and longer the soil absorption
system must bdf these concepts are not followed, then the system may not perform as
expectedit should be notedhiat these concepts will not apply to all soil and site situations,

as soil absorptions systems are not compatible to all sites and should not be used on such
sites.

Codes regulating esite subsurface disposal of wastewater require a suitable depth of soll
to treat the effluent before it reaches the limiting condjtsaich as bedrock drgh water

table or a slowly permeable soil layétigure19.Fshows the relationship between the type

of system that may be best suited and the location of the limitinditton beneath the
ground surface, utilizing & ft suitable soil separation distancEhis suitable depth of
unsaturated soil varies among codes but usually is between 1 anBo4 fhe mound
systemthis suitable depth consists of the distance frieenground surface to the limiting
condition belowtheground surfaceplus the depth of sand between the ground surface and
the infiltrative surface within the mounghormally the aggregate/sand interface or the
exposed surface of chamber unit&)r the &grade system, the suitable depth is from the
ground surface to the limiting conditig@onverse et al., 1989%or example, if the code
required 2 ft of suitable soil and the site distance was greater than two feet but less than
required for an irgroundsystem, an agrade system would be better suited than a mound
system for the sitdHowever, if this distance was less, then a mound system may be most
appropriate.

This Manualdoes not provide methods and procedures for describing and interpreting soil
and site conditions used to determine suitability and design parameters for a Wisconsin
mound A Soil Classifieror other qualified soil evaluator should be employed to provide
site descriptions and interpretatioiiss best if theSoil Classifieworks with the designer

and installers to insure proper use of the site.

Table5.F gives soil and site criteria foreéhlVisconsin mound based on research and field
experienceWhen the mound was originally developed in the 19%h&s criteria were
conservative as there was very little experience with mound sys&nte that time
considerable research has been conduote more difficult sitegConverse and Tyler,
1985, 1987)Care must be taken when using these criteria as they are for the most difficult
sites utilizing orsite systemsDesign configuration, loading rates and construction are
very critical for the suassful functioning of the systems.

1. Depth to High Water Table High ground water table, including seasonally perched
water table, should be greater than about 10 inches beneath the ground Bigface
water table is determined by direct observation and/or interpretation of soil mottling
Since it is impossible to tect soil mottles in black surface horizons, it is difficult to
determine the exact location of seasonal saturation during wet pekicgtsme sites
during wet periods, saturation may occur at the sand/soil interface at the toe of the
mound as the effluéis restricted from moving away from the moumtis effluent is
usually extremely low in fecal bacteria but has high nitrates and chl¢fdeserse
and Tyler, 1985; 1987)Jnder these saturated conditiptizere is the possibility of
leakage of this war from the toe of the mound for a few days during seasonal
saturation of the soil.
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2. Depth to Bedrocki Bedrock should be classified as crevice, -oogvice semi
permeable or neorevice impermeabldwo feet of natural soil depth is suggested for
the crevce bedrock as it is assumed that very little treatment takes place in the crevice
bedrock The natural soil aids in the treatment of the effluent and the extra foot of
natural soil acts as a factor of safety as the first water table that the effluenialtt
may be permanent and potali®®table water is usually separated from seasonal water
table therefore shallower depths are required for the +woevice bedrock as the
potential for ground water contamination is much.lesghe noncrevice very slowly
permeable or impermeable bedrock, the effluent flow will be horizdmahe semi
permeable sandstoneise flow will be both vertical and horizontal.

3. Soil Permeability Most codes have used the percolation test to size the soil absorption
systen. The percolation test is empirically related to the loading rate and it has been
shown that the percolation test is very variabteading rates should be based on soil
texture, structure and consistence with the percolation test, if required, to confirm
morphological interpretation$his approach requires more detailed site evaluation and
will be used for mound design and sitifigble6.F gives the design soil loading rates
based on morphological interpretations.

4. Slopei Mound systems on steep slopes with slowly permeable soils should be narrow
to reduce the possibility of toe seepa8mpe limitation is primarily for construction
safety It is very difficult to operate equipment on such steep slopes and installers
should be warned about the construction hazards.

5. Filled Sitesi Fill is defined as the soil placed on a site to raise the elevation of the site
Typically, it is placed on topfdhe natural soil and may consist of soil with textures
ranging from sand to clay or a mixture of textui2aring placement soil structure is
destroyed and the soil is usually compactéthder these circumstances the
permeability of the soil is reduceddavariableThus, if a system is to be placed on the
site, sufficient time must pass to allow the soil structure to develop and compaction to
be reduced via warm and/or freeze/thaw activitynore intensive soil evaluation must
be done because of the wadnility encountered in filled sites over naturally occurring
sites Many more observation locations are generally needed for filled sites compared
to nonilled sites.

6. Over Old SystenisMounds have been successfully placed over failinground soil
aborption units The soil above the system has been disturbed and must be treated as
a filled site when evaluating the soil for loading rétenore detailed evaluation of the
effluent movement must be done especially if a mound is placed over a tgrganad
system.

7. Flood Plaini It is not recommended to install any soil absorption system in a flood
plain, drainage ways or depressions unless flood protection is provided.

8. Horizontal Separation DistancésThe same separation distances between the mound
andthe respective site features that apply fegiaund systems should apply for the
Wisconsin mound€n sloping sites, the upslope and end distances should be measured
from the upslope edge or ends of the aggregate to the respective features and the down
dope distance should be measured from the down slope toe of the mound to the
respective featureé\s with all wastewater infiltration systems on sloping sites that
have primarily horizontal flow from the mound, a greater down slope horizontal
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separation ditance may be appropriate to avoid weeping into a ditch or basement that
may be located down slope.

9. Sites with Trees and Large BouldérsgGenerally, sites with large trees, numerous
smaller trees or large boulders are less desirable for mound systemsebet#uwe
difficulty in preparing the sitdf a more desirable site is not available, the trees must
be cut at ground level'he stumps should not be removédhe tree stumps and/or
boulders occupy a significant amount of the surface area, the sierabund should
be increased to provide sufficient soil to accept the efflddrd site evaluator should
provide location and size information about trees and boulders.

B. Mound DesignConceptsi As with all soil absorption systems, a mound wastewater
infil tration system must be sized and configured to match the soil and site conditions and
the volume and quality of wastewater applied t@tus, it is imperative that the designer
has sufficient information about the quality and quantity of effluent, adilsite features
and understands the mound operating principles SbileClassifieror site evaluator must
accurately estimate the design soil loading (atble6.F) and determine the direction of
flow away from the systerfFigure 24.F before thenound can be properly designed.

The design consists of estimating the: 1) sand fill loading rate, 2bssil) loading rate

and 3) linear loading rate for the sit@nce these three design rates are determined, the
mound can be sized for the sifggures27.Fand28.Fshow a cross section and plan view

of the mound on sloping and level sites, respectively, and show dimensions that must be
determined.

1. Sand Fill Loading Ratd The design sand loading rate for the absorption area
(aggregate/sand interfgcm Figures27.Fand28.Fis dependent upon the quality of
effluent applied and the type and quality of fill material placed beneath the aggregate
The loading rate ithis Manualassumes a sand is used that meets the guidelines and a
typical domestic sejut tank effluent qualitylf commercial septic tank effluent is used,
such as from restaurants, the loading rates should be reduced as the strength of the
effluent may be much greater thus accelerating and intensifying the clogging of the
aggregate/sandterface(Seigrest et al., 1985l higher quality effluent is used, such
as that from sand filters or aeration units, higher design loading rates may be justified
Limited experience with different qualities of effluent wastewater makes it difficult to
predict long term loading rates.

The purpose of the sand fill, along with the native soll, is to treat the effluent to an
acceptable levelA very coarse sand will not provide adequate treatment and a very
fine sand cannot be loaded at acceptable levelsutitevere clogging, thus resulting

in mound failureThus, a sand must be selected that provides satisfactory treatment and
allows for a reasonable loading rate.

During the initial development of the mound, medium &iDA classification) was
considereduitable for mound fill but it was soon shown that premature failure resulted
for sand fill that was on the fine side of medium or was a fine. d8amk run sand,

which was classified as medium sand, was also found unsuitable, in most cases, as it
was usally poorly sorted and contained a lot of fin€sirrently the recommendation

is to use a coarse sand with a minimum amount of fines, which appears to give
acceptable treatment at an acceptable loading Itate also important to provide a
specificationthat provides acceptable treatment and is available at a reasonable cost
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Standard classifications such as USDA are not suitable as they are veryHmoad
example, a coarse sand may or may not be acceptable while a medium sand may be, as
it depends upoa combination of various sand fractions.

Figure26.Fcan be used as a guide for selecting a suitable mound saBdd#id on a
sieve analysis of the total sample, the sand fill specification should fit between the
ranges given in Figre 26.F In addition the sand fill must not have more than 20

wt) material that is greater than 2 mm in diameter, which can include stone, cobbles
and gravelAlso, there must not be more than 5% silt and ¢ta§53 mm) in the fill

This guideline is based on experien@and judgment According to USDA
classification this is a coarse santowever many other sands could be defined as
coarse sand according USDA and not meet this guideline for mound sadd3fl
specification(ASTM, 1984) for fine aggregate does fit within this guideline but the
coarsel(>2 mm) and fine(<.053) fractions must bevaluated to make sure they meet
the limits A sand with an effective diametéD10) of 0.15 to 0.3 and a uniformity
coefficient(D60 /D10) between 4 and 6 fit within this guideline provided the coarser
(>2 mm) and fine(<.053) fractions meet the guidedin

The recommended design loading rate for a sand fill that meets this gu{éedume

26.F is 1.0 gpd/ft2 if the effluent is a typical domestic septic tank effluEhis
assumes that there is a factor of safety provilexssumes, for design purpsséhat

a home generates 75 gpcd with two people per bedroom or 150 gallons per bedroom
per day Based on a number of studies, the average quantity of effluent generated per
day is about 45 gpc(Witt et al. 1974) Converse and Tyler, 1987, found, based on
water meter reading in the home, that the wastewater generated in the home averaged
47% of design with a range of 29 to 82Fawater meter readings are used for design
purposes, the design sand loading rage should be reduced acco&iystgyns loaded

to design without appropriate factor of safety will fail due to overloadBigpilar
procedures should be followed for commercial establishments including lower loading
rates due to the higher strength effluent as discussed above.

2. Basal Loading Rates Thebasal aregsand/soil interface in Figes 27.Fand28.F is
the area enclosed by thg&+l) for sloping sitegFigure27.F and B(A+I+J) for level
sites where J equals | for level si(Eggure28.F. It is sized according to the losigrm
infiltration rate(assuming a clogging mat forms) for the soil at the sand/solil interface
(Table6.F). This interface receives relatively clean effluent since the wastewater has
already passed through sand and normally a clogging mat does not develgp at th
interface, thus over sizing the basal afedditional over sizing usually results because
the distance required to maintain a 3:1 mound side slope is greater than that required
for the infiltration basal width except for maybe the very slowly permesile or the
very steep sites.

3. Linear Loading Raté The linear loading rate is defined as the amount of effluent
(gallons) applied per day per linear foot of the sysfgpd/1f) The design linear
loading rate is a function of effluent movement rate afvagn the system and the
direction of movement away from the systénorizontal, vertical or combination,
Figure 24.P. If the movement is primarily vertical, then the linear loading rate is not
as critical as if the flow is primarily horizont®ther fators such as gas transfer from
beneath the absorption area suggests that the absorption area width be relatively small
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(Tyler et al, 1986)It is difficult to estimate the linear loading rate for a variety of soil

and flow conditionsbut based on the awthr s 6 e xfpgo ok ne®t i mat es o0
given If the flow away from the system is primarily vertical, then the linear loading

rate can be higtbut should be in the range of 8 to 10 dpdtherwise the absorption

area is excessively wide, especially foe slower permeable soils such as silt laams
However, if the flow is shallow and primarily horizontal then the linear loading rate
should be in the range oft8 4 gpd/1f This approach will result in long and narrow
systems.

4. Dimensioning the MounidFigures27.Fand28.Fshow the cross section and plan view
of the mound for sloping and level siteBhe dimensions are based on the site
conditions and loading rates that are-specific

a. Absorption Area Width(A) i The width of the absorption area is a function of
linear loading rate and the design loading rate of the sand fill selected.

b. Absorption Ared_ength(B) 1 The length of the absorption area is a function of the
design loading ratégpd) and the width of the albrption aregA).

c. Basal Length and Width For sloping and level sites the basal widt{i is A) and
(I+J + A), respectively, and the basal lengt{Bis The width is determined by the
linear loading rate and the infiltration rate for the surface swikzbn (sand/soll
interface).

d. Slope Width(l) and(J)T For sloping sites the down slope widthis a function of
the basal width{A + I) and the absorption area wid{f). Upslope width(J) is a
function of the 3:1 recommended side slope and is depeungen the depth of the
mound and the slope of the sifetypical dimension is 8 to 10 ft. but can be greater
or less depending on the desired mound side slope and the slope of.tRersite
level sites the slope widtl{d) and(l) are equal and are a fttion of the required
basal width or the minimum recommended mound side slopes, whichever is greater.

e. Slope LengthK) i The slope lengtkK) is a function of the mound depth and the
desired mound end slop&he recommended end slope is 3:1 but can bdeagrea
Steeper mound side slopes are not recommended as they can become a safety
hazard if the mound is to be mowdgpical dimensions are 2015 ft.

f. Depth(D) i This depth is a function of the suitable soil separation depth required
by code and the dept the limiting condition from the soil surfadéthe required
separation distance from the absorption surface to the limiting condition, such as
bedrock orhigh watertable, is 3 ft and the limiting condition is 1 ft beneath the
ground surface, thef®) must be a minimum of 2 ft.

g. Depth(E)T This depth is a function of the surface slope and width of the absorption
area (A) as the absorption area must be level.

h. Depth(F)T This depth is at least 9 in. with a minimum of 6 in. of aggregate beneath
the distibution pipes, approximately 2 in. for the distribution pipe and 1 in. of
aggregate over the pipe.

i. Depth(G) and(H) i The recommended depth f) and(H) is 12 in. and 18 in.,
respectively, for the colder climates and 6 in. and 12 in. fowHrener climates
The (H) depth must be greattran the(G) depth to promote runoff on the top of
the mound.
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5. Mound Coveii The purpose of the soil cover is to provide a medium for a vegetative
cover and protectiorAny soil material that will support a sable vegetative cover is
satisfactory This material may range from a sandy loam to a clay I¢dasand does
not support a suitable vegetative covirheavier textured soil will promote more
precipitation runoff than a lighter texture soil and will atexdd more moisture during
dry periods thus reducing the drying out of the vegetative cover on the top and sides.

6. Effluent Distribution Networki The mound system is designed with a pressure
distribution network to distribute the effluent along the lendtthe mound Gravity
distribution will not distribute it uniformly but drops it in one or two locations
(Converse, 1974), Machmeier and Anderson, 1988%, 1981, gives design criteria
and examples for pressure distribution.

7. Observation Tubek It is esential for all soil absorption systems to have observation
wells extending from the infiltrative surfagaggregate/sand interface) to or above the
ground surface for the purposes of observing the performance of the infiltrative surface
The tubesprovide an easy access to the infiltrative surface to see if ponding is
occurring Tubes should be placed at 1/6, ¥2 and 5/6 points along the length of the
absorption areaAll observation tubes must be securely anchorfédure 25.F
illustrates three methods afiéhoring the observation tub&ip or screw caps can be
used If brought to the surface, they should be recessed slightly as lawn mowers may
destroy the cap#f brought above ground surfacghedule 4®VC pipe is required.

C. Mound Performancé The first Wisconsin mound system of the current design was
installed in 1973In Wisconsin alone there are over 12,000 mound systelausy other
states have adopted the technold@pper siting of all soil absorption systems, including
the mound, is ential otherwise the system may not function as planned.

In Wisconsin the mound system has a success rate of ovdCabfterse and Tyler, 1986)
This success rate is due in part to a very strong educational program relating to siting,
design and constetion.

A mound can falil either at the 1) aggregate/sand interface due to a clogging mat or 2) at
the sand/soil interface due to the inability of the soil to accept the effldbenverse and

Tyler (1989) discuss the mechanisms that may cause failure atitas to rectify the
problems.

D. Mound Constructiori A construction plan for any esite system is essentia clear
understanding between the site classifier, designer, contractor and inspector is critical if a
successful system is installdtlis important that the contractor and inspector understand
the principles of operation of the mound system before construction commences otherwise
the system may not function as intendéds also important to anticipate and plan for the
weatherlt is best to bable to complete the mound before it rains ofhe tilled area and
the absorption area must be protected from rain by placing sand on the tilled area and
aggregate on the absorption area prior to. fEne following points are essential:

1. The mound mudie placed on the contolMeasure the average ground elevagmor
to tillage) along the upslope edge of the absorption area, which will be used to
determine the elevation of the absorption area.
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2. Grass, shrubs and trees must be cut close to the gsodilade and removed from the
site In wooded areas with excessive litter, it is required to rake the majority of it from
the site.

3. Locate the entrance of the force main into the molinsl required to bring it into the
center on the upslope sideit must be brought in from the down slope side, especially
on sites with horizontal flow, it must be brought in perpendicular to the side of the
mound with minimal disturbance to the down slope area.

4. The mound site must be tilledhen & the proper moistureelel The proper moisture
level to a depth of 7 to 8 in. must be such that the soil will crumble and not take on a
wire form when rolled between the palni$e purpose is to roughen up the surface
and incorporate most of the vegetatidhis can be done i a mold board plow, chisel
plow or chisel teeth mounted on a tool bar attached to the bucket of a hatkboe
backhoe bucket teeth are not satisfactory and must not be Regdtillers are
prohibited on structured soils but can be used on unstructwitdsuch as sands
However, they are not recommendé&dling along the contour is requireBrotect the
tilled area from rain by placing a layer of sand on it.

5. If a platy structure is present in the upper horizons, it is necessary toNirmally,
the chisel teeth mounted on a backhoe bucket is preferred as it can be used to till around
stumps and till deeper than the other meth8tlsmps are not to be removed but tilled
around If there is an excessive number of stumps or boulders, then theabaaal
should be enlarged or another site found.

6. Once the site is tillech layer of sand should be placed before it rains on the tilled area
Placement of the sand should be such as not to rut up or compact the tilledllarea
work shall be done frorthe upslope side so as not to compact the down slope area
especially if the effluent flow is horizontal away from the syst&and should be
placed with a backhoe or moved around the site with a track type tréfteeled
tractors will rut up the site.

7. Place the proper depth of sand then form the absorption area with the area bottom being
level. Protect this infiltrative area from rain by placing the aggregate prior to rain.

8. Place a suitable aggregate to the desired depth in the area providedgregat must
be clean and sound and not deterionaiteestone is not recommended.

9. Place the pressure distribution pipe and connect it to the force main and cover with 1
in. of aggregate.

10. Cover the aggregate with a geotextile synthetic fabric.

11.Place a minimum db inches of suitable soil cover on the sides of the mound and to the
prescribed depth on the top of the mound.

12.Final grade the mound and area with light weight equipment so surface water moves
away from the mound and does not accumulate on the upsl@apef st mound.

13.Seed and mulch the entire exposed area to avoid erasiotscape it with shrubs and
plants so that it fits into the surrounding arElae top of the mound may be somewhat
dry during the summer months and the down slope toe may be sormeaisiatiuring
the wet seasor($chutt, 1981).
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6) Minimum Criteria for Pressurized Subsurface Absorption Fields Utilizing Emitters

Subsurface systems utilizing emitters may be used in lieu of conventional or other alternative
absorption fieldsThe number of wbsurface land disposal systems continues to increase as
sites are developed with conditions unsuitable for many other wastewater treatment. systems
This document provides guidelines and criteria for the planning, design and operation of
pressurized subsiaice absorption fields utilizing emitters, commonly referred to as drip
irrigation.

The term drip irrigation as used in this document refers to the treatment of wastewater by
i rrigation bel olhesdsihiseems aeemesigned andiopdradtidgagbhere is

no direct dischar ge of.Thearsgatedwastewater ttarspiréshioe |
the atmosphere and enters the groundwater through infiltration and percol@rganic
constituents in the wastewater are consumed or stabibiyesoil bacteria Organic and
ammonia nitrogen are taken up by plants, nitrified by soil bacteria, lost to the atmosphere
through denitrification, leached into the groundwater or stored as soil nitrogen in the site biota
Phosphorous and many metal cangints are absorbed into soil particles and taken up by
plants Properly designed and operated wastewater irrigation systems produce a percolate
water of high quality and thus protect ground and surface waters

The criteria in this document only applydomestic wastewateFhe drip irrigation technology

is based on maintaining aerobic conditions in the 3dierefore, dosing and resting cycles
must be established as part of the plan of operation and managknweder for systems to
maximize nitrogememoval and prevent nitrate nitrogen from contaminating the groundwater,
the installation of the subsurface dripper lines should be within the root zone of the cover
vegetation The onsite wastewater system will consist of aerobic pretreatment followed b
subsurface distribution system utilizing emitters to distribute a controlled flow of wastewater
to the soil Drip irrigation systems must be capable of providing an equal flow distribution of
wastewater effluent applied throughout the application {€lét a predetermined application
rate It is imperative that all drip irrigation systems maintain uniform and accurate control of
the effluent emission rateEquipment must be provided that will identify and record any
fluctuations in the wastewatepofl through the systenAll equipment proposed for use must

be certified and warranted by the manufacturer that it has been tested for use with wastewater
A drip irrigation system may be sold as a complete packdbperepackaged systems must be
approvedy the Department prior to sale in the state of Geofgsdate of Georgi®egistered
Engineemust design drip irrigation systems designed on aspieific basis.

A. Design Criteria:

1. Aerobic Pretreatmenit The drip emitter system shall be preceded Ipyedreatment
process designed to reduce the wastewater biological oxygen d¢B@b®) to a
maximum concentration of 25 milligrams per lifeng/l) and total suspended solids
(TSS) concentration to a maximum of 30 milligrams per Iftag/l). The aerobic
pretreatment process must be reviewed by Technical Review Committee and approved
by the Department.

2. Dosing Tanks:

a. The dosing chamber shall meet all requirements established in t{8éeOvianual
and have a minimum capacity equal to thehadr waste flow fom the facility
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served The dosing chamber shall be equipped with an audible and visible alarm
that indicates &igh waterlevel or loss of power to the pump or controls.

b. Time dosing shall be utilized to dose the absorption field or zdimesfrequency
ofdosing shal/l be based on the soil s hy
Fields or zones shall be time dosed to insure the totabRd wastewater effluent
flow is applied in a 24our period.

c. All new systems must be equipped to detect a @@usr minus(-) 10% change in
flow rate in the disposal field due to clogging of the filters, a force main break,
emitter clogging, leaks in the field lines and a flush valve failure

3. Subsurface Absorption Field All components of the subsurface absorptsystem
must be reviewed by Technical Review Committee and approved by the Department
for use in the state of GeorgiAny component changes will require a review and
approval prior to useThe emitter subsurface absorption field system must meet the
following requirements:

a. Dose the entire absorption field or zone equdlhe length of each distribution line
shall not exceed the manufacturersod spe
wastewater effluent from each emittiio more than a 10 percent \&tion in flow
between individual emitters anywhere within a separately dosed zone, including
drain back is acceptable.

b. Drain back- When slopes exceed five percent, check valves or other approved
means shall be used in the supply and return manifoldsrioniee drainage into
the lowest area of the zone.

c. Emitter line and emitters must be warranted by the manufacturer for wastewater
application and approved by the Departm&mtitter lines must be identified with
the manufactur er 6s .&mittas shallrbe prgssure druant nunmn
pressure compensating emittétmitters shall be spaced either one foot or two feet
apart within the emitter line.

d The wastewater effluent mu st be filtere
to insure the proper opaion of the distribution system.

e. The filtration system shall be automatically seléaning and the filter residue and
backwash returned to the treatment unit, with provisions made to minimize
disturbance of any solids settlinfin the chamber (ex Provide baffles or
comparable intake structure in septic tank to minimize soligsispension in the
inlet compartment).

f. Typically, separation between emitter line laterals will be two K®vever, a one
foot separation between emitter line laterals l@llowed without a reduction in
absorption field ared_ateral spacing of three feet or greater is required on slopes
exceeding 20%.

g. Individual emitter lines shall be designed and installed level, following the naturally
occurring ground contour, withrmaximum allowable variance of pl(ts) or minus
(()six(60) inches withinlaog) | ifoetarsegmehun
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h. Emitter lines shall be installed in the root zone of the cover vegetation, a depth of
8 to 12 inches from the original undisturbed gmbwurface, and /or shall be a
minimum of eight inches from the ground surface.

i. A system for automatic flushing of distribution lines should be provided and
performed according to manufactur-er 6s
monthly basisVelocities must be a minimum of two feet per second at the distal
end of each drip irrigation line or return line during the flushing operation.

j.  All materials shall meet applicable ASTM standards, be chemical resistant, and be
approved for wastewater usage.

k. Equipment susceptible to freezing must be adequately protected to prevent
freezing.

I. There must be a totally separate absorption field replacement area equivalent in size
to 100% of the emitter field installed or for a conventional absorption field,
whichever isarger.

m. A vibratory plough, ditch witch or backhoe may be utilized for drip line installation.
4. Site Criteria:

a. The minimum horizontal setback requirements established in tHgit®BSewage
Management System Manual, Chapter-811t.07 (3) shall be met.

b. Required vertical separation requirements shall be measured from the bottom of the
drip tubing or trench bottom, whichever is greater.

c. There shall be a minimum vertical separation of 12 inches between the bottom of
the absorption field and any seasonalugibwater table, rock or impervious soil
strata Greater vertical separation may be required if a site is hydraulically limited
as determined by soil investigations by 8wl Classifieror design engineer.

d. Areas subject to surface water ponding shallbeotonsidered for installation.
5. Absorption Field Sizing:

a. Table7.F shall be used in determining the hydraulic loading rate for subsurface
absorption fields utilizing emitter$he design hydraulic loading rate shall be based
on the most hydraulically limig, naturally occurring soil horizon within oiig 6 )
foot of the drip line or trench bottom, whichever is greater.

b. Facilities utilizing approved aerobic pretreatment shall not have a waste stream that
exceeds a fat, oil and grease content of 25mg/I twieoil application.

c. In calculating the number of square feet for the absorption field, the design daily
sewage flow shall be divided by the maximum hydraulic loading rate determined
by the Table7.F. In calculating the minimum linear length of drip emitiine
required, the total square footage of the absorption field shall be divided by two
feet.

d. There shall be a totally separate area available for 100% replacement of the emitter
absorption field or a conventional absorption field, whichever is larger.

6. Application RequiremenisThe following information shall be submitted to the local
county health department for evaluation and approval in order to obtain a construction
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permit for an on-site sewage management system utilizing pressurized subsurface
absaption fields with emitters:

a. A Level 4 soil investigation including detail with soil horizons identified and
hydraulic loading rates determined for each horizon.

b. A site plan at a minimum scale of 1 inch to 40 feet including; topography with two
feet contou changes and soil types overlaid; house or facility location scaled with
driveways, sidewalks, parking, and other structures shown; location of utilities,
wells, water bodies or courses and easements.

c. Sewage system must be scaled on site plan includretreptment unit, drip line
(wastewater approved), force main, return line, manifolds, location of check valves
and air vents.

d. System Design Criteria including; type of pretreatment, sewage flow rate,
absorption line calculation, pump sizeake and modet), and pipe sizes identified
(schedule 4D

e. Type of emitter tubingmanufacturer and product#vastewater approved).

f. A manufacturer certified system design approved by the Department or a state of
Georgia Registered Engineesystem design is required\ state of Georgia
Registered Engineeshall design systems with a design sewage flow in excess of
2,000 gallons per day

g. Site plans shall bear the signature of the designer and the following statement
certify this sewage system design meets the minindesign requirements
established by the Georgia DepaSitt ment |
Sewage Management Systems.

7. Operation and MaintenanceSatisfactory operation and maintenance of pressurized
subsurface absorption fields arecessary to safeguard the health of the user and the
public.

a. Athreeyear initial service policy shall be furnished to the user by the manufacturer
or licensed distributor and shall be included in the original purchase phce
policy shall provide:

(1) A minimum of 6 inspection/service visi{scheduled once every six months
over the thregear period), during which electrical, mechanical, and other
applicable components are inspected, adjusted, serviced and/or replaced.

(2) Emergency service shall lagailable within no more than two days following
a request The owner and local county health authority shall be notified
immediately in writing of any improper operation observed which cannot be
corrected at the time of the service call and the estinaktidof correction.

(3) A clearly visible, permanently attached label or plate, giving instructions for
obtaining service, shall be placed at the visual alarm signal.

b. An o wn emalual shall be provided by the manufacturer or licensed distributor
to the facilty owner.

c. Facility owners shall be offered a continuing service contract.
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d. Facilities with a design flow in excess of 2,000 gallons per day shall submit to the
local health authority a Plan of Operation and Managerii@stplan must address
wastewater applation rates, drip field cycling, monitoring requirements,
maintenance schedules and all other information necessary for successful
operation.

7) Guidelines for domestic wastewater application for absorption fields designed for Class
| effluent

A. Systems prducing a Class | effluent quality are allowed a vertical separation distance of
12 inches between the bottom of the absorption trench and any restrictive horizon with no
reduction in absorption field size.

B. Systens producing a Class | effluent quality arboaved an absorption field reduction
provided the restrictive horizon is a minimum of 24 inches below the bottom of the
absorption trench.

C. Maximum absorption field reduction shall be based on the standards established through
the Technical Review committes illustrated in Tabl8.F.

D. When a Class | effluent system is used in conjunction with an absorption field bed design,
timed dosing of the effluent shall be utilized to dose the absorptionTieddfrequency of
dosing shal/l b e b alis eohductvity andhtlee design floitee hy dr &
absorption field bed shall be time dosed in a manner that uniformly distributes the effluent
across the entire bed with no more than a 10% variation in Tlboevabsorption field shall
be time dos@to ensure the expected-RBdur effluent flow is applied in a 24our period.

E. The required absorption field area shall be based on the most hydraulically limiting soil
horizon in contact with the infiltrative surface of the absorption field sidewall,hatal
extending for a distanceofk 6 ) f oot bel ow the absorption
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8) Tables, Figures, and Forms

Table 5.F Recommended Soil and Site Criteria for Wisconsin Mound System

Parameter Value
Depth to Season&ligh waterTable 10 inches
Depth to Crevice Bedrock 2 feet
Depth to NorCrevice Bedrock 1 foot
Permeability of Top 10 inches Moderately Low
Site Slope 25%
Filled Site Yes*
Over Old System Yes**
Flood Plains No
*Suitable according to soil criteriétexture, structure, consistence)
**The area and backfill must be treated as fill as it is a disturbed site.
Note Table based on research and field experigi@@verse and Tyler, 1985,1987)
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Table 6.F Estimated DesignBasal Loading Rates

Basal Loading Rates for Surface Horizon Based on Soil Morphological Conditions for
Wisconsin Mound Systen{instructions: Read questions in seque@en the conditions of
your soil match the question, use that loading rate and dgmdirther)
Soil Condition of Horizon at Sand/Soil Interface I yes, Loading
Rate in gpd/ft?
1. | Is the horizon gravely coarse sand or coarser? 0.0
2. | Is consistence stronger than firm or hard, or any cemented cla 0.0
3 Is texture sandy claglay, or silty clay of high clay content and 0.0
" | structure massive or weak, silt loam and structure massive? '
4 Is texture sandy clay loam, clay loam, or silty clay loam and 0.0
" | structure massive? '
5 Is texture sandy clay, clay, or silty clay of low ctayntent and 0.2
" | structure moderate or strong? '
6 Is texture sandy clay loam, clay loam, or silty clay loam and 0.2
" | structure weak? '
- Is texture sandy clay loam, clay loam, or silty clay loam and 0.4
" | structure moderate or strong? '
8. | Is texturesandy loam, loam or silt loam and structure weak? 0.4
Is texture sandy loam, loam or silt loam and structure moderat 06
strong? '
Is texture fine sand, very fine sand, loamy fine sand, or loamy
10. | .. 0.6
fine sand?
11.| Is texture coarssand with single grain structure? 0.8

Table 7.F Hydraulic Loading Rates for Fields Utilizing Emitters, Class | Effluent

Soil Soil Textural Classes Percolation Ratg MaximumHydraulic
Group (USDA classification) (minutes/inch) | Loading Ratdgpd/ft?)
Sands .
! (Sand and Loamy Sand) <10 041 0.3
Coarse Loams y
. (Sandy Loam and Loam) 10-30 031 0.15
Fine Loams
1] (Sandy Clay Loam, Silt Loam, Clay 30-60 0.1571 0.1
Loam, Silty Clay Loam, Silt)
Clays y
v (SandyClay, Silty Clay, Clay) >60 0.170.04
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Table 8.F Absorption Field Sizing Coefficients for Class | Effluent Systems

Sy

This chart correlates (approx.) percolation rates, soil texture and infiltration rates for the purpose

of absorption field sizing for approved systems in Georgia producing a Class | effluent for

domestic wastewater application.

Infiltration Rate Infil tration Rate
Percolation Soil Texture Classes Bed Absorption Field | Trench Absorption Field
_ Rate (USDA classification) gallonsfay/ft? | gaII_ons/day/ft2
Minutes/Inch Depth to Limiting Horizon

2 ft. 1 ft. 2 ft. 1 ft.

5 1.31 0.97 1.6 1.2

10 Group I Sand: 1.18 0.71 15 0.91
15 (Sand and Loamy 1.09 0.61 1.4 0.79
20 Sand) 1.0 0.59 1.3 0.71
25 0.92 0.54 1.2 0.65
30 0.82 0.50 1.1 0.6
35 Group IIT Coarse 0.75 0.47 1.0 0.57
40 Loams: 0.67 0.45 0.9 0.54
45 (Sandy Loam and 0.63 0.42 0.85 0.5
50 Loam) 0.59 0.37 0.8 0.48
55 0.55 0.35 0.75 0.46
60 0.51 0.34 0.7 0.45
65 Group IlIT Fine 0.47 0.33 0.65 0.43
70 Loams: 0.43 0.32 0.6 0.42
75 (Sandy Clay LoamSilt 0.39 0.31 0.55 0.41
80 Loam, Clay Loam, Silty 0.36 0.31 0.5 0.41
85 Clay Loam, Silt) 0.32 0.30 0.45 0.4
90 0.28 0.30 0.4 0.39
95 N/A N/A 0.39 0.39
100 N/A N/A 0.385 0.38
105 Group IVi Clays: N/A N/A 0.38 0.38
110 (Sandy Clay, Silty N/A N/A 0.375 0.38
115 Clay, Clay) N/A N/A 0.37 0.37
120 N/A N/A 0.365 0.37

1) Systems producing a Class | effluent quality are allowed a vertical separation distance of
12inches between the bottom of the absorption trench and any restrictive horizon with no
reduction in absorption field size.

2) Systens producing a Class | effluent quality are allowed an absorption field reduction
provided the restrictive horizon is a minimuoh 24 inches below the bottom of the

absorption trench.

3) Maximum absorption field reduction shall be based on the standards established through
the Technical Review committee as illustrated in T8k
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4) When a Class | effluent system is used in conjunatitim an absorption field bed design,
timed dosing of the effluent shall be utilized to dose the absorptionTieddfrequency of
dosing shall be based on the soil.dle hydr s
absorption field bed shall be time dose@& manner that uniformly distributes the effluent
across the entire bed with no more than a 10% variation in Tloevabsorption field shall
be time doseto ensure the expected-Bdur effluent flow is applied in a 2dour period.

5) The requiredabsorption field area shall be based on the most hydraulically limiting soil
horizon in contact with the infiltrative surface of the absorption field sidewall, bottom and
extending for adistanceofe 6 ) f oot bel ow the absorption
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Table 9.F Percolation Coefficient Calculations for NonResidential Facilities

Percolation | Square ft?/gallon gallon/ft2| Percolation | Square sl gallon/ft2
Rate root of . (divide) Rate root of . (divide)
minutesfinch| time | (MPY) minutesfinch time | (MUIPIY)
(®) (19 (V/3/5) (5/10) (t) () (V13/5) (5/10)
5 2.236 0.447 2.236 65 8.062 1.612 0.620
10 3.162 0.632 1.581 70 8.367 1.673 0.598
15 3.873 0.775 1.291 75 8.660 1.732 0.577
20 4.472 0.894 1.118 80 8.944 1.789 0.559
25 5.0 1.0 1.0 85 9.220 1.844 0.542
30 5.477 1.095 0.913 90 9.487 1.897 0.527
35 5.916 1.183 0.845 95 9.747 1.949 0.513
40 6.325 1.265 0.791 100 10.0 2.0 0.500
45 6.708 1.342 0.745 105 10.247| 2.049 0.488
50 7.071 1.414 0.707 110 10.488| 2.098 0.477
55 7.416 1.483 0.674 115 10.724| 2.145 0.466
60 7.746 1.549 0.645 120 10.954| 2.191 0.456
Note: Effluent BOD and TSS levels must be lowered to 200 mg/I or below before applic
drainfield. Public Health Services Formula C 346/

Table 10.F Residential Trench Absorption Field Sizing

Percolation Rate | Absorption Area per| Percolation Rate | Absorption Area per
(minutes/inch) Bedroom(ft?) (minutes/inch) Bedroom(ft?)

5 125 65 345

10 165 70 355

15 190 75 365

20 210 80 370

25 230 85 375

30 250 90* 380

35 265 95+ 385

40 280 100* 390

45 300 105* 395

50 310 110* 400

55 325 115* 405

60 335 120** 410
*Note: For sites less than 3 acres in size, soil horizons that exceed a percolation rate of
minutes per inch shall not be considered for installation of a conventiorsit@sewage
management system.
**Note: For sites of 3 acres or more in size, soil horizons that exceed a percolation rate
120 minutes per inch shall not be considered faialfegion of a conventional oBite sewage
management system
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Figure 15.F Distribution Box System Installation Example
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Figure 18.F Alternating Drainfields with Diversion Valve
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Figure 19.F Trench Installation Examples
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Figure 20.F Central Manifold Distribution Network
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Figure 22.F Wisconsin Mound General Diagrans
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Figure 23.F Wisconsin Mound vs. Area Fill Mound Detail
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