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Introduction

Water quality planning conducted by Westchester County and funded by the
Federal government under Section 208 of the Clean Water Act identified
"failing subsurface disposal systems" as a significant source of non-point
pollution in certain areas of the county.

The Westchester County Waste Treatment Management Plan (1978) cancluded
that individual sewerage systems will remain the means of sewage disposal
for at least the next 20 years in same areas of the county. The
recamendations in the Plan included stricter requirements within the County
Sanitary Code, review and revision of the County Health Department rules and
regulations pertaining to individual sewerage systems and development of a
program to educate the homeowner about the proper operation and maintenance
of the system.

The development of this Manual is part of the educational program
intended to provide the general public with a better understanding of the
functions, limitations and types of individual sewerage systems and the
rmethods for their proper operation and maintenance. Such understanding
should reduce or eliminate the incidence and frequency of failing systems
and the resulting public health threat and adverse impact on water
quality. The Manual describes the basic principles of design, operation and
maintenance of individual sewerage systems and is intended to be used as a
guide rather than as a design manual.

Design standards for individual sewerage systems are published by the
New York State Department of Health. Part 75A of the New York State
Sanitary Code (1ONYCRR75) identifies the bulletin "Wastewater Treatment
Standards, Individual Household Systems", published by the Division of
Sanitary Engineering, New York State Department of Health, as the basis for
individual sewerage system standards.

Section 308 of the New York State Public Health ILaw gives local boards
of health, such as the Westchester County Board of Health, the authority to
enact ordinances and regulations for the protection of public health. The
Westchester County Board of Health has adopted a Sanitary Code which
contains provisions regulating individual sewerage systems. Implementing
rules and regulations have been adopted by the County’s Comissioner of
Health and are published in "Rules and Regulations for the Approval of Plans
for Small Sewage Disposal Systems" (Bulletin SD-22). In cases where State
and County regulations differ, the more stringent provisions are enforced.
The Bureau of Environmental Quality in the Westchester County Department of
Health is charged with the responsibility of enforcing these rules and
regulations and reviewing and approving plans for individual sewerage
systems.

The Westchester County Department of Health requires that a licensed
professional engineer or registered architect be engaged to design a new
individual sewerage system. It is recamended that persons or firmms
experienced with sewerage systems be hired to construct the system.
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Information and guidance concerning design, construction or maintenance
of individual sewerage systems is available fram the govermmental agencies

listed in Appendix A.

Approximately 30,000 individual sewerage systems dispose of damestic
wastewater from households located throughout the county, the majority
existing in the northern mumnicipalities. The remainder of wastewater
discharges in most areas, (Figure 1 shows the larger wastewater facilities),
flow to the public sanitary sewers for treatment at centralized wastewater
treatment plants prior to discharge to surface receiving waters.

A potential public health threat or adverse impact on water quality
occurs when raw or inadequately treated sewage percolates to groundwater,
leaches to the ground surface or flows to nearby surface waters. Failing
individual sewerage systems can contaminate sources of drinking water,
expose sewage to the atmosphere resulting in direct contact with people,
household pets, insects and rodents, contribute to accelerated lake
eutrophication, add to stream siltation, and produce nuisances and noxious
odors. Such failures can be attributed to many factors including improper
site location, design, construction or maintenance.

The chapters that follow will provide useful information to the
homeowner to assist in understanding the individual sewerage disposal
system. Such information should enable the hameowner to properly operate
and maintain the system thereby reducing the potential for failure and the
resulting adverse impact on water quality.
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Chapter 1

Disposal of Domestic Wastewater

Typical domestic wastewater is made up of wastewater from showers,
baths, toilets, washing machines, dishwashers, and sinks. Figure 1.1
illustrates typical percentages from each source.

Household wastewater is camprised of approximately ninety-nine percent
water. Suspended solids, which make up the remaining one percent, contain
soluable and insoluable substances such as nitrates » phosphorous and heavy
metals present in varying concentrations, and bacteria, viruses and other

Contaminants which are of public health and environmental concern in raw
domestic wastewater include:

BACTERTA, VIRUSES - Waterborne microorganisms such as fecal strepto-

AND PATHOGENIC coccus, if transported to drinking or contact

MICRO-ORGANISMS recreational waters, present a potential for spread
of disease.

NITROGEN - Nitrogen in sewage transforms in the soil to

nitrate. The presence of nitrate in significant
concentration produces a bitter taste in water and
can cause illness. Elevated concentrations of
nitrate in drinking water have been linked to the
disease methemoglobinemia in infants.

PHOSPHOROUS - Primarily a threat to the surface water environment,
phosphorous promotes algal plant growth which
accelerates lake eutrophication (the aging process
of lakes) which can lead to odor and nuisance
problems. A significant source of phosphorous in
damestic wastewater is household detergents.

SALTS - Elevated levels of chloride, sodium and other salts
in drinking water are of public concern. New York
State Health Department guidelines recammend sodium
limits for persons on sodium restricted diets.

ORGANIC MATERIAL, - Oxygen demand required for the decaying of organic
material in water reduces the dissolved oxygen
concentration in a body of water. When the
dissolved oxygen content is severely reduced or
depleted, fish kills are more likely to occur.

Wastewater that cannot be discharged to sanitary sewers for treatment at |

a centralized wastewater treatment plant must be treated and disposed of on
the site where it originated. Systems for on-site disposal of damestic

-1-



Archived File - May Not Be ADA Compliant

wastewater are referred to as ‘"septic systems", "on-site disposal systems",
"subsurface disposal systems" or "individual sewerage systems" among
others. For purposes of this Manual such systems will be referred to as
"individual sewerage systems".

An acceptable individual sewerage system in the county is one consisting
of a house sewer, septic tank, distribution system and an absorption area.
Figure 1.2 illustrates typical individual sewerage systems by major
camponent.  Three types of absorption layouts are shown: two utilizing
trench absorption, one with junction boxes, the other a distribution box.
Also shown is a seepage pit absorption layout which is acceptable for
special soil conditions as discussed in Chapter 3.

Sewage flows fram the household into the septic tank where the heavier
solids settle to the bottom forming a sludge deposit. Lighter solids, such
as grease, float to the top and form a scum layer. The liquid flows from
the septic tank into an absorption system where it soaks into the soil.
This process provides treatment of the sewage by gravity settling and
skimming, biological decamposition and soil filtration. Proper functioning
of an individual sewerage system depends on adequate design, proper
construction, careful use and maintenance.




Archived File - May Not Be ADA Compliant

Figure 1.1 Domestic Wastewater Sources
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Figure 1.2 Typical Individual Sewerage Systems

ESIDEN
RESIDENCE SEPTIC

TANK

RESIDENCE SEPTIC —{ 5 }
TANK ﬂ
- -
£
\ [
/~ ”
N
SEPTIC o Vi \
RESIDENCE TANK Y
\ -~
LS
\
{ )
| \ ./
JUNCTION BOX -0-0-0-0-0- PERFORATED PIPE
SOLID PIPE

E DISTRIBUTION BOX

-y

4 .
| ) PERFORATED LEACHING PIT
-

\
-




Archived File - May Not Be ADA Compliant

Chapter 2
Site Evaluation

When planning for sewerage disposal, great care must be taken to
determine whether the site is suitable for an individual sewerage system.
As more of the county’s prime land is developed, more and more marginal to
poor land will be considered for development. The use of these lands
requires careful consideration. The most important site conditions to
consider when planning the location and design of an individual sewerage
system include:

1. Geologic and soil conditions

2. Slope of the land

3. Groundwater conditions

4. Potable water source locations

5. Surface water locations

6. Other site conditions, such as large trees,
underground utilities and structures.

Geologic and Soil Conditions

The performance of an individual sewerage system is dependent upon the
ability of the soil to absorb and treat the sewage effluent. The system is
in failure if either of these functions is not performed. While a hydraulic
failure indicated by sewage on the ground surface may be more evident, the
failure of the soil to remove contaminants from the effluent before reaching
the groundwater is just as serious. Therefore, the soil type and condition
must be carefully evaluated prior to the design of the system.

Soils are created over many years through the alteration of the parent
material, the sedimentary overburden or bedrock. The soil is composed of
solid particles and pores (either air filled or water f£filled). The
arrangement of these particles and pores varies considerably, however, all
soils are categorized by one or more of the three camponents: sand, silt or
clay. Figure 2.1 illustrates the United States Department of Agriculture
method for soil classification. Any point on the diagram represents a
percentage by weight of each of the camponents of a soil sample.

The ability of a soil to allow liquid to pass through is known as soil
"permeability” which is based on grain and pore size. See Figure 2.2. A
clay soil has fine particles with small pore size making the soil
permeability low. This type of soil will absorb liquid at a slow rate and
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Figure 2.1 Soil Classification Chart (USDA System)
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Figure 2.2 Groundwater Movement Through Pores

AL

Figure 2.3 Hydrologic Cycle

. . ‘
L d
/s [

now " no
0:,9,,.,‘ ' ',l‘.
¢ o Per tion . ‘e ot
. oo ., Runoff . ) . . ‘-v-" o o 0.
- ’o.o ‘e . . | . ‘e ® -
0 vaporation » y
/ 2 s
P (4 [
(] ¢ y

; 7, N g : //7// /

-7-




Archived File - May Not Be ADA Compliant

the soil could clog quickly. A soil exhibiting high permeability which
would absorb liquid at a fast rate is coarse sand. The soils best suited
for individual sewerage systems are sandy loams and loams which have the
advantage of a moderate permeability. General information on soils and soil
ratings can be obtained by contacting the Westchester County Soil and Water
Conservation District. See Appendix A.

The soil’s structure which helps to maintain the pores may change
greatly in response to changes in natural conditions, biological activity
and soil management practices. For example, repeated wetting, drying and
freezing help to cement soil particles together forming aggregate; plants
with extensive root systems and soil fauna activity pramote soil aggregation
and channeling. Mechanical cawpaction and the addition of soluble salts can
break down the aggregate, reducing the capacity to conduct water.

The initial determination of the site’s ability to sustain a subsurface
disposal system is accamplished by the deep hole test. As required by
Bulletin SD-22, one or more deep hole tests are performed in the area
proposed for the disposal system. These excavations are inspected by the
County Health Department as part of the permit approval process.

Key observations from the test, such as soil type relative to depth of
soil layers, bedrock and bedrock fracture and presence of groundwater are
recorded as part of the permit application. Based on the result of these
observations, additional test holes may be required to find suitable soil
conditions. In some cases, the location of a suitable area for the disposal
system may dictate the location of the house on the lot.

The ability of a soil to absorb liquid, its "soil rate", is determined
by percolation tests. Chapter 3 discusses soil percolation testing which
provides the basis for sizing the absorption field.

Slope of Land

Selection of the site for the absorption trench area should include
consideration of the natural slope of the ground. A standard absorption
system placed on a steep slope may result in sewage effluent leaching to the

surface of the ground at the lower elevation. Steep slopes require special
site and system considerations.

Surface drainage is an important factor in the protection of absorption
systems which are installed on moderate to steep slopes. Grading should be
performed to direct surface water runoff around the absorption area.

Groundwater

Groundwater is water that has infiltrated into the ground and occupies
the voids between the soil particles and the fractures in bedrock.
Groundwater is part of the larger hydrologic cycle; ground and surface water
are interconnected as shown on Figure 2.3. Generally, the surface of the
grourdwater table contours follows the slope of the land surface and moves
in the direction of decreasing hydraulic head pressure, a downhill movement
in most instances. Figure 2.4 illustrates the relationship between
topography and groundwater movement.
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Figure 2.4 Groundwater Contours

SOURCE:  Westchester County Waste Treatment Management Plan, Water
Quality Planning Task Force, March 1978
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The depth below the ground surface to groundwater often varies from one
location to another and may also vary within one parcel of land. 1In
addition, the groundwater level fluctuates with changing weather conditions
and the season of the year. Typically, the groundwater table is lower
during the summer and early fall and higher during the spring and late fall.

A shallow depth of soil above the groundwater table and/or bedrock may
require special design features to improve a site. For example, the
installation of curtain drains can intercept and lower groundwater on a
site. Placement of suitable fill material can supplement the depth of
natural soil above bedrock to overcame an inadequate site condition.

Surface Waters

Surface water runoff from rainfall and groundwater flow are the primary
water sources for lakes, ponds, reservoirs and streams. The New York State
Department of Environmental Conservation classifies these bodies of water
according to their best usage. Examples of usage classifications are: as a
source of water supply for drinking, culinary or food processing purposes;
primary contact recreation; fishing; propagation of fish or secondary
contact recreation. Each of the classifications are assigned water
standards and conditions related to best usage of the waters. The location
and water quality classification of all surface waters on or in close
proximity to the site, including wetlands and floodplains, should be
determined and considered in the site planning process.

Potable Water Source locations

Potable water sources are the natural or man-made supplies, either
surface or groundwater, that are utilized for drinking water purposes. The
contamination of a potable water source can present a serious public health
hazard in addition to adverse impacts on the envirornment.

Prior to the design of an individual sewerage system, the location and
type of all springs, wells and surface water supply sources on and in close
proximity to the site under consideration must be determined. This is of
particular importance in those areas of northern Westchester where
groundwater well supplies exist in great numbers. Setback distances are
required by the County Health Department to protect these supplies from
potential contamination. The setback can be increased should the well be in
the direct line of drainage of the sewerage disposal system. Topographic
information provides the basis for evaluating restrictive distances in
relation to the well supply.

Other Site Conditions

The location of existing and proposed underground utilities including
water supply lines, gas lines, footing and other subsurface drains, stomm
drainage lines, telephone and electric lines should be identified and
located on the plot plan for use during the design of the system. The
location of utilities is also important during the construction phase to
insure safety and minimize the possibility of damage and loss of service.

-10-
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Iarge trees, greater than six inches in diameter, should be located so
that an adequate distance can be maintained between them and the absorption
area to prevent or minimize root intrusion and potential damage to the
sewerage system.

See Bulletin SD-22, "Rules and Regulations for the Approval of Plans for

Small Sewage Disposal Systems", for specific conditions which should be
considered as part of the site evaluation process.

~11-
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Chapter 3

Design Considerations

There are more than 30,000 individual sewerage systems in Westchester
County consisting of a septic tank, Jjunction or distribution box and
absorption trench or leaching pit. These systems have proven to be a most
effective on-site disposal method in the county. If properly designed and
constructed these systems will regquire little maintenance and minimal
mechanical and energy requirements. In addition, with proper operation and
maintenance, these systems can be expected to perfomrm satisfactorily for 15
or more years. Failures, when they do occur, can often be attributed to
J_mproper operation and poor maintenance, a subject discussed in more detail
in following chapters.

There are waste disposal systems in Westchester which pre-exist the
County’s adoption of formal regulations goverming individual sewerage
systems. One of the more cammon types is the cesspool. A cesspool is a
covered container or well, similar to a leaching pool, in which the solid
material of the damestic waste settles to the bottam while the liquid
portion seeps out through the openings located in the sides and bottam.
Systems camposed of a cesspool are not permitted by the Health Department
and thus no longer an acceptable means of individual disposal. Cesspool
systems are not as efficient nor as envirommentally sound as those systems

approved by Health Department standards.

In areas of poor soils and high water table levels, cesspools have a
potential for groundwater and surface water contamination. Although these
systems may perform adequately, hameowners who currently have cesspools may
wish to replace the system with one camprised of a septic tank as described
in this Manual. If a cesspool failure occurs, the system must be replaced
with one meeting current County Health Department requirements if practical
and should be abandoned in accordance with Article VIII of the County
Sanitary Code.

DESIGNING THE SYSTEM

Prior to the design of an individual sewerage system, the anticipated
volume of wastewater to be treated and disposed of on a daily basis must be
determined. For a residential dwelling, the design flow is generally
determined as the total wastewater generated on a per bedroom basis. This
volume can vary depending on the type of appliances used in the dwelling
which utilize water, such as garbage grinders and washing machines. The
wastewater design flow per bedroam per day has been determined by the County
Health Department to be 300 gallons.

The ability of the soil to absorb and filter sewage is a factor in the
design of the system. This function 1is assessed by the use of a Soil’
Percolation Test. In general, the procedure involves digging a hole, pre-

13-
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Figure 3.1 Soil Percolation Test
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soaking the hole with water and recording the water level drop. See

Figure 3.1. The "test" portion begins by pouring clean water into the pre-
soaked hole to a depth of 8-10 inches. The number of minutes required for
the water level to drop 3 inches or the measured drop in 30 minutes is
recorded. The test is repeated until test results indicate a stabilization
of the rate of water percolation (a minimm of three times). The
percolation rate is used as the design basis for determining the size of the

absorption area required for the system.

An individual sewerage system consists of various camponents, each of
which perform a specific function in the conveyance, treatment, distribution
and disposal of domestic wastewater. Each of these components is briefly
discussed below in the order in which the flow progresses through the

system.
House Sewer

The house sewer is designed to camply with the local Plumbing Code or
the State recommended Plumbing Code (American Standard). Figure 3.2 shows a
typical house sewer comnnected to a septic tank. The pipe arrangement
permits venting of sewer gases to the atmosphere and the conveyance of
sewage at a sufficient velocity to prevent settling of solids in the sewer
pipe. A cleanout fitting should be provided inside the foundation wall and
at all 45 degree bends to facilitate cleaning of the sewer pipe. Materials
that have been typically used for the sewer include cast iron, vitrified
clay, asbestos cement, bituminized fiber and plastic. The pipe should be
laid on a fimm foundation at the minimm grade of one quarter inch per foot.

Septic Tank

The septic tank is a large watertight chamber of one or more
campartments designed to handle the normal daily flow fram the household.
Wastewater flows into the tank where heavier solids settle to the bottom
forming a sludge deposit. Material lighter than water, such as grease,
floats to the top forming a scum layer. Baffles at the inlet and outlet
ends of the tank prevent scum and sludge from being discharged to the
absorption area. Biological decamposition of organic material in the sewage
and in the bottom sludge layer takes place in the septic tank.

Details of a typical concrete tank are shown in Figure 3.3. (See also
Figure 4.1.) Septic tanks are also constructed of precast concrete,
fiberglass, concrete block or steel. Steel tanks are required to have a
protective coating, usually a bituminous material, to prevent corrosion.

Openings should be provided at both the inlet and outlet end of the tank
to permit inspection and cleaning. The septic tank size must be capable of
handling the daily design flow. For example, in Westchester County a two
bedroom house would require a 1,000 gallon tank and a four bedroom house
would require a 1,250 gallon tank.

~15-
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Figure 3.2 House Plumbing, Connection to Septic Tank
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Figure 3.3 Typical Concrete Septic Tank
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Figure 3.4 Dosing Device with Siphon

S0 1|
. . i
1. -t M
INLET FROM LR AR ENTY ta 91 1A ="
SEPTIC TANK R T S SRR I AT T I P B I
N et
SIS OVERFLOW
» o f‘-‘ “
e . & -
oAl HIGH WATER LINE ] 23 l —
<> Al T — - - e a
4‘4‘ I
H <
?u’q ow;f
P e OUTLET TO
< e v ABSORPTION
A 7 R FIELD
¢ & LOW WATER ¥ LINE .‘,
PRREIR SN oo s AR et TR S e vy == IR
A A e —_ B _— . 3
.‘:.A 4\5‘:4' ‘.v ‘.'-' A .’_"1 " Y . ’ -
A."'°~°':4:‘4 s 0 U Cq of q
« ~' r
/ . »
SIPHON BELL 1 1B
WITH VENT 2 ' e
L RN
L BN
o of
3 ,
!f “«
YIK g

SOURCE: Westchester County Department of Health

~18-



Archived File - May Not Be ADA Compliant

Automatic Dosing Devices

Dosing devices are small watertight chambers equipped with either pumps
or siphons, as shown in Figures 3.4 and 3.5, which store septic tank
effluent and periodically discharge it to an absorption field. A dosing
device is used where the total length of the absorption trenches exceeds 500
feet. This will insure that the flow is evenly distributed throughout the
entire system. Dosing may be performed by either siphons or pumps. Siphons
are preferred, however, since they operate hydraulically, have no moving
parts, and will function during power failures. Where the absorption
trenches are at a higher elevation than the dosing device, a pump device is
necessary. Both types require careful design and installation, and special
maintenance since mechanical parts and possibly electrical power are
utilized. (See Bulletin SD-22.)

Flow Distribution Devices

The distribution box and the junction or overflow box shown on Figure
3.6 are two types of flow distribution devices both of which are based on
gravity flow. Unlike the dosing device described above which uses pressure
heads to distribute flow, the distribution box and junction box do not store
effluent, nor do they dose intermittently.

The distribution box, a small watertight chamber, evenly distributes the
flow of septic tank effluent to all trenches of the absorption field
system. Distribution boxes are more appropriate than junction boxes for
flat or mildly sloping absorption areas. It is important that the box be
set level and set on a solid base at a depth below the frost line. This
will prevent frost heave from tilting the box resulting in unequal flows and
an overload in part of the system.

The junction box, also a watertight chamber, divides sewage flow evenly
to the branch trenches of the absorption system until it overflows to the
next in a series of junction boxes. It is critical that the elevation of
the ocutlet be two inches above the invert of the effluent absorption trench
pipe to insure system performance.

Absorption Systems

There are two types of absorption systems: absorption trenches or
seepage pits. The septic tank provides only limited treatment. Nutrients,
microbiological organisms and other contaminants that have passed through
the septic tank undergo further treatment as they move through the soil.
Absorption trenches or seepage pits provide for uniform distribution of the
sewage into the soil. A typical absorption system cross section is shown in
Figure 3.7; Figure 3.8 shows a seepage pit system. (See Figure 1.2 for
system layouts.) Where site conditions allow absorption, trenches are
preferred to seepage pits, since they permit a more uniform distribution of
effluent over a larger area. However, in an area where relatively
impervious shallow soils are underlain by soil with high permeability,
seepage pits may be more appropriate. Since these pits are deeper than
absorption trenches, it is most important that the depth to groundwater be
carefully determined prior to the design.
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Figure 3.5 Dosing Device with Pump
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Figure 3.6 Distribution Flow Devices
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Figure 3.7 Typical Absorption Trench Detail
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Figure 3.8 Seepage Pit System
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Figure 3.9 Curtain Drain Installation
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Recent technologies have produced prefabricated absorption trenches that
are being used in other areas to replace the standard absorption trench. At
present, regulatory agencies have granted approval for the use of this type
of absorption trench in new construction, however, the County Health
Department is allowing their use only in instances of repair of the
system. See Figure 6.5 for more information.

SITE IMPROVEMENTS
Curtain Drains

Curtain drains are installed where the soil is acceptable but a high
groundwater table is present. The curtain drain intercepts and lowers
groundwater, diverting it around the absorption area. As shown in the plan
view of a curtain drain, Figure 3.9, perforated pipe usually 4 inches in
diameter is placed in a trench on graded, washed gravel around the perimeter
of the absorption field area. This trench is covered with backfill to the
surface of the ground or just below the surface.

Fill

Sites which have a shallow soil depth above bedrock or groundwater, but
which have soil with a relatively good percolation rate, may require fill
material in order to obtain the necessary depth of soil needed for the
system. The composition and placement of fill material must be consistent

with County Health Department requirements.

REQUIRED SETBACK DISTANCES

Minimum restrictive distances fram site features are required by the
County Health Department as part of the design of an individual sewerage
disposal system. These minimum distances vary with the specific camponent
of the sewerage disposal system as well as the natural or man-mede site
feature. The restrictive distances which apply in Westchester County are
given in Bulletin SD-22, “"Rules and Regulations for the Approval of Plans
for Small Sewage Disposal Systems" and in New York State Department of
Health regulations, Part 75A. Minimm setback requirements are based on
those found in these documents. The most relevant of these requirements

are:
MINIMUM SETBACK REQUIREMENTS (In feet)
DISTRIBUTION HOUSE SEPTIC ABSORPTION LEACHING
SITE FEATURE BOX SEWER TANK FIELD ARE A
Stream, watercourse 100 25 50 100 100

or wetland

Well 100-200 25-50 50-100 100-200 100-200
(Type of well and |lne of dralnage determine the dfstance required,)

Bulletin SD-22 should be consulted for other setback requirements,
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Chapter 4
Construction Methods

Proper construction of an individual sewerage system will help naximize
the usefulness of the system and minimize the risks of failure which can
lead to costly repair and replacement. Provisions relating to the
construction and approval processes are contained in the Westchester County
Sanitary Code and Department of Health rules and regulations.

Article VIII of the Code requires approval of the County Health
Department prior to the construction of an individual sewerage system. The
permit procedures and the requirements for construction are given in
Bulletin SD-22 "Rules and Regulations for the Approval of Plans for Small
Sewage Drainage Systems".

A camplete application submission includes the signed application form,
soil and site appraisal data, building and site plans, and the sewerage
system plans and building floor plans signed by a New York State licensed
professional engineer or registered architect. The responsibility for
design and location of the system is placed with the engineer or architect.
Upon campletion of construction, the Health Department requires a submittal
of a "Certificate of Construction Compliance" which documents that the
system was constructed and approved as shown on the "as built" plans. Major
changes made to the plan during construction must be approved by the County
Health Department to insure campliance with existing regulations.

The construction of a typical individual sewerage system is usually
campleted in a few days. An incorrectly located or improperly constructed
system can lead to serious problems, same of which might not became evident
for same time. As a result, your well or that of a neighbor could became
contaminated. This might require replacement of an entirely new sewerage or
well system or both. It is recammended that the supervising party meet with
the contractor at the site to discuss site conditions and the contractor’s
work schedule, thereby helping to reduce the chance of error or of
misunderstandings.

SITE PREPARATION

The first stage in construction includes clearing that paortion of the
building site designated for the sewerage system. Trees located close to
the proposed system should be cut down and their stumps removed.

The area in which the absorption fields are proposed must be protected
from soil campaction due to construction equipment and building material
vehicles. It is advised that this area be roped off or marked for
identification purposes before, during and after construction.
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Figure 4.1 Septic Tank Installation

Figure 4.2 Junction Box Installation
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The location of each component part of the system should also be
staked. These locations should be verified in relation to property lines,
proposed buildings and existing and proposed wells, as shown on the plans.

CONSTRUCTION PROCESS

The following is an outline of key steps of construction for each system
camponent. It does not include all of the requirements and specifications
set forth in Health Department rules and regulations. The reader is
reminded to consult Bulletin SD-22 for more specific procedures. Figures
4.1 through 4.6 depict specific stages of the construction sequence.

House Sewer
- Excavate trench to firm ground

Install sewer line

Check that joints are secure

- Test for leaks

Backfill to grade (avoid boulders)
Septic Tank
Excavate pit to proper depth (do not disturb soil below proposed base)

Level excavation bottam by hand

Place sand or pea gravel on excavation bottam

level and tamp material for firm bedding

Install tank (be sure inlet and outlet are properly aligned)

- Repair damage to the septic tank, particularly loss of bituminous
coating used on metal tanks

- Backfill with suitable material (avoid boulder and other construction
debris)

- Provide adequate campaction of backfill material, particularly under
the inlet and outlet ports of the tank

- Extend access manholes to within six inches of finished grade
(Figure 4.1 shows the septic tank.)

Tight Lines
- Excavate trench to firm ground
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Figure 4.3 Junction Box Installation

Figure 4.4 Absorption Trench Construction
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- lay pipe to proper grade
- Check that joints are secure
- Backfill to grade; avoid boulders

Distribution Box or Junction Box

- Excavate to firm base

Level bottom with sand or pea gravel
- Place box level with inlet and outlet(s) aligned properly
- Connect and seal tight pipe

Backfill to grade (Figures 4.2 and 4.3)
Absorption Trenches
- Minimize compaction of soil during excavation of trenches

~ Excavate trench to proper grade on fimm ground; check grade frequently
with level (Figure 4.4)

~ Rake bottam and sides of trench to remove smearing and attain proper
slope

Place gravel in trench to a depth shown on approved plans
(Figure 4.5)

- lay perforated pipe or agricultural tile to line and grade

- Place additional gravel to a depth of two inches above the top of the
pipe over the width of the trench

- Place untreated paper or a two inch layer of salt hay or straw over
the gravel (Figure 4.6)

- Backfill trench to a slight mound while minimizing soil campaction;
avoid boulders

- Place topsoil to a depth of four inches and perform final grading of
area; remove large stones

- Seed area and provide soil stabilization until grass grows
Secpage Pits

- Excavate pit to proper depth on firm bedding

- level excavation bottom by hand
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Figure 4.5 Absorption Trench Construction

Figure 4.6 Absorption Trench Construction
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Place footing support (if required)

Place crushed stone on bottom of excavation

Install precast or block lining to proper grade and alignment

Open precast holes in lining

Place ring of gravel around the outside of the lining from the base
to height of inlet pipe bottom

Lay untreated paper over top of gravel to help prevent fine soils
from filling voids

- Place removable pit cover (reinforced concrete or heavy gauge steel
plate)

- Cover pit with required depth of soil
- Place topsoil and seed
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Chapter 5

Proper Use and Methods

Failing individual sewerage systems can contaminate sources of drinking
water; expose sewage to the atmosphere resulting in direct contact with
people, insects, rodents or pests; contribute to accelerated lake
eutrophication; add to stream siltation; and produce nuisances and noxious
odors. Such failures can be attributed to many factors including improper
site location, design, construction or maintenance.

In most cases, hameowners have limited or no involvement in the design
and construction of the system serving their residence. The effectiveness
of the sewerage system can be insured by proper operation and timely
maintenance.

Same cammon causes of system failure are:

- Cracked or broken system camponents, including septic tank,
distribution or junction box or piping.

- Hydraulic overloading of the absorption area caused by excessive water
use or groundwater infiltration.

- Pipe blockage due to root intrusion.
- Clogging of the absorption fields by solids such as grease and sludge.
- Failure of one or more absorption trenches or leaching pits due to
ggi:?n distribution of sewage to the absorption trenches or leaching

~ Soil campaction due to heavy loads.
- Ineffectiveness due to age of the system.

Failing systems are usually indicated by ane or more of the following:
~ Sewage backup into the hame or overflow fram the fresh air vent.

- Sewage on the surface of the ground; often black or gray liquid with a
foul odor in the area of the septic system.

- Persistent foul odors in the system area.
- Gray to white growth on the banks of adjacent water bodies.

- Damp or spongy soil with noticeably taller and greener grass in areas
over the absorption field.

Most of the techniques, practices and procedures in this chapter can be
performed by the hameowner and do not require the services of private
contractors.
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HOUSEHOLD PRACTICES

Within the hame the following measures should be taken to extend the
useful life of the sewerage system and protect the system fram failure.

1. Excess grease used in cooking should not be disposed of in the
sink waste but rather put in a container and placed in the
garbage. An accumulation in the septic tank of waste fats and
grease from cooking can spill over the baffle into the absorption
fields which can clog the system causing a failure.

2. Since washing machines use significant quantities of water, it is
suggested that their use be spread throughout the week to avoid a
surge of additional wastewater on any ocne day.

3. Synthetic detergents which have the ability to keep solids and
grease in suspension in the septic tank should be used sparingly.
Since the solids will not settle in the septic tank, they can be
carried to the absorption area creating a potential for clogging.

4. Waste from garbage grinders increases the amount of solids on the
bottam of the septic tank and the scum blanket thickness. This
increased loading can eventually result in the carry over of
solids through the effluent line to the absorption areas resulting
in the need for more frequent cleaning of the septic tank. If
cleaning is not performed when needed the increased loading can
carry over into the absorption area causing a system failure.

5. The use of chemical septic tank cleaners is not recammended since
these "sludge solvents" may create a more serious condition. The
solvents dissolve the solids and carry them into the absorption
area where they may clog the system.

6. Avoid the use of lye in any plumbing fixtures. ILye cambines with
grease to form soap or hard deposits in the system.

7. Extraneous water from roof leaders, footing drains and basement
floor drains should not be discharged to the system since
hydraulic overloading of the tank and absorption area can occur.

8. Non-biodegradable substances such as plastic caps, disposable
diapers, sanitary napkins, wood or metal products should not be
disposed of in the system; these items will unnecessarily increase
the solid loading in the septic tank and can clog the pipes.

9. Solvents, paints, pesticides, chemicals and other hazardous
substances should not be disposed of in the system. In addition
to potential danger to groundwater, such substances may destroy
the microorganisms in the septic tank, hindering or eliminating
the biological process that should take place. Without this
biological decamposition, solids accumulate rapidly and can carry
over to the absorption system and clog the absorption trenches.
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Appendix B contains information on the categories of household
wastes that should not be put into the system.

10. Water saving devices should be installed wherever possible to
decrease the amount of water used and discharged into the system.
This will reduce the potential for failure of the system and may
extend its useful life as well.

11. while water softeners will not inhibit the functioning of the
system, they may pose a threat to groundwater; excessive use
should thus be avoided. Pool filter backwash should also be
avoided because the chlorine can break down the biological
process.

DISPOSAL SYSTEM MAINTENANCE

The septic tank has openings for inspection and cleanout purposes.
Unfortunately, these openings are often buried deep under the lawn and may
not be marked. To locate an unmarked tank, first determine where and in
which direction the house sewer leaves the building. The tank is generally
located close to the house, and it may be evident by uneven depressions or
mounding of the ground surface. In addition, the area around the house can
be probed with a thin metal rod.

If unable to locate the tank, ask sameone who may have seen it
installed or pumped out, for example a neighbor, the builder or the previous
oWners. If the system was installed after 1950, the County Health
Department is a source of information. (See Appendix A)

Once the tank is located, it should be permanently marked with a stake
or some type of visible item. You may also want to consider modifying the
tank openings to facilitate future maintenance. When purchasing a home, a
sketch showing the tank and absorption system location should be requested
from the realtor, builder or previous owners. In any case, the exact
location should be recorded. Appendix C contains a sample format for this

purpose.
Septic Tank

The septic tank should be inspected as described below, and be pumped
out by a licensed individual when the total depth of sludge or scum
approaches one-third of the total liquid depth from the top of the tank. If
the tank is not pumped out periodically, the solids may be carried into the
disposal field where clogging will occur causing the system to fail.
Figure 5.1 illustrates how the relative depths of liquid sewage and sludge
layers can be measured by using a hamemade testing device.

Appendix D includes a sample form for use in keeping a record of system
maintenance.

Other maintenance practices to properly care for the septic tank
include the following:
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Figure 5.1 Septic Tank Maintenance
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SOURCE: Waste Treatment Handbook — Individual Household Systems, New
York State Department of Health, April 1985
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CAUTION: Under no circumstances should anyone enter the septic tank.

1. The covers to the openings should fit securely and be inspected
during regular maintenance.

2. Baffles and tees in the tank should be checked for cracks and
deterioration as part of the regular maintenance and be repaired
as necessary.

3. The house sewer at the septic tank, the effluent line leaving the
septic tank, and the distribution or junction box(s) should be
checked in the early spring for ground heave due to winter frost.

4. The surface over the septic tank should be checked periodically to
determine if the ground has significantly settled, a possible sign
of a problem.

Absorption Area

Since the absorption system is buried, the best way to prevent problems
and thereby extend the life of the absorption fields is to observe the
following practices:

1. Cars, trucks and heavy equipment should not be parked or driven
over the disposal area.

2. The absorption fields should not be covered with impervious
material, for example pavement.

3. Structural renovations or additions to the house or property
should not be located over, or close to, the septic tank and
absorption area.

4. Stommwater runoff should be diverted away from the absorption
area.

5. The absorption area should be kept free of deep rooted vegetation
such as trees and bushes. Trees and shrubs should be no closer
than ten feet fram the tank or absorption area. Surface planting
should be limited to grass or low ground cover plants such as
pachysandra, myrtle or crown vetch.

Siphons

A siphon, used in larger systems, requires maintenance checks several
times during the year to insure that it is dosing properly. (See Chapter
3.) This is especially important since there may be no observable
indication of a problem when a siphon first fails. When a siphon fails,
sewage flows continuously to only a portion of the fiel r overloading the
system and causing failure.
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Curtain Drains

As discussed in Chapter 3, a curtain drain provides an essential
function in diverting groundwater away from the absorption fields. A
periodic check of the outlet pipe is recammended to identify obstructions
that might prevent free flow of water.

Disposal System Replacement

Mequate design and proper construction with careful use and
maintenance will insure that an individual sewage system will function
properly for many years. Most systems, however, have a useful life of
approximately 15-25 years. While it is possible that a system will continue
to operate satisfactorily beyond its useful life, careful monitoring of its
operation should take place since the probability of failure increases with
the age of the system.

The approximate age of the individual sewage system can be determined
from the builder, previous owner, a neighbor or it can be estimated based on
the age of the house. The County Health Department may also be of
assistance in determining approximate age.

Once this threshold is reached, it may be prudent to replace the
system, particularly if repeated failures occur.

Since the 1960s, the County Health Department has required 100%

replacement areas set aside on each lot. It is important that this area is
not encroached upon so that it is available if needed in the future.
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Chapter 6

Non-Conventional Systems

The individual sewerage disposal systems discussed throughout this
Manual are considered to be "conventional" systems. Over the years these
systems have been shown to be an effective and envirormentally sound means
of sewage disposal. It was a conclusion of the Westchester County Waste
Treatment Management Plan that individual sewage disposal will remain the
primary means of sewage disposal for the next 20 years in same areas of the
county.

The United States Environmental Protection Agency has researched and
published many reports on the subject of individual sewerage disposal, or by
their definition, ‘"on-site" sewage disposal including evaluations of many
"non-conventional" types of systems. The New York State Department of
Health addresses non-conventional systems as "Alternative Systems" in their
publication "Waste Treatment Handbook - Individual Household Systems".

While current rules and regulations specifically address "conventional"
systems, other designs may be considered by the County Health Department if
accampanied by an engineer’s report, plans and specifications, and if it can
be shown that the proposed system will provide adequate protection of public
health, groundwater and surface waters.

With regard to non-conventional systems, the Westchester County Health
Department has concluded that:

1. Certain types of systems are not suitable to the climate or
population density of Westchester County.

2. ©Systems which have sophisticated operation and maintenance
requirements are more likely to fail and thus are not preferred.

3. Same systems appear to be theoretically sound but have little or
inconclusive field testing to be a proven alternative.

4. Some systems address treatment and disposal of only a portlon of
the wastewater stream thus requiring treatment and disposal of
remaining waste.

Local health department experience indicates that conventional systems
require the least maintenance, have the fewest mechanical parts and lowest
energy dependency, and therefore are considered the most reliable and
envirormentally sound systems for sewage disposal.
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Figure 6.1 Typical Mound Systems
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U.S. Environmental Protection Agency, 1977
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Figure 6.2 Aerobic Treatment System
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Figure 6.3 Compost Toilet
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per year,

b) Organic waste from defecation Is

discharged into a compartment where LASES ANV‘j VENT

microbes digest the waste., Sawdust, straw ODVOR-QUT

and ashes are added to faciiltate the
process, The volatiles are vented off,

TOWWET
WASTES -IN

—

omposTNG

FK(TCHE—N WASTES - IN

I3

BAFFLE 5

PORTHOLE -
LOMPOST-0UT

.

LOoMMPO ST
STORMGE
CHAMBER

STAND
VENT %

WASTE- PISTRIBUTOR

CABINET FAN lompost Toilet
R

CRODHS SELTION
FoCT
ST

Digesting (ompost Toilet

CROSS SH=LTIHN

SOURCE: Alternative On-Site Systems Handbook, Madison County, N.Y.
Planning Department, January 1978
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Figure 6.4 Chemical Recycling Toilet

DESCRIPTION ADVANTAGES DI SADVANTAGES
A reusable fluld Is used in toilets - No water required, ~ May need electricity.
to transport waste to a separation i - Good for temporary or - Perlodic pumping Is re-
and storage tank where chemicals are seasonal use, (e.g. quired,
used for odor control, emulslification camps, marine tollets), - Due to mechanical com—
and disinfection* of the waste materlial, plexity, regular main-
The flushing Ilquid must be filtered tenance is required (may
and returned to the toilet tank, The need service control),
waste material must be removed from the - Gray water system would
separation and storage tank periodically, be required,
- Odor can present a
problem,

*These chemicals usually do not comp-
letely disinfect the waste material,

PURE
FLUSHING
FLUID
RETURN
SPECIAL FLUID
TOILET PURIFICATION ACCESS COVER
UNIT
> > s /) PUMP OUT PORT
77 77 A AT 77 ] |
| e L=
WASTES = 3
STORED SEPARATING AND STORAGE
WASTES | TANK

SOURCE: On—Site Disposal Systems and Septage Treatment and Disposal,
U.S. Environmental Protection Agency, 1977
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Figure 6.5 Prefabricated Leaching Chambers

DESCRIPTION ADVANTAGES DISADVANTAGES

These prefabricated units are - Increases the amount of ~ Concentrates greater amounts
constructed of reinforced concrete sewage storage in the of sewage in the absorption
(plastic types have also been system, area,

developed) that are used in place - Provides structural in- - May not be suitable for all
of the standard absorption french, tegrity of absorption for all soil conditions,
Two types are shown, area, - Requires heavy equipment to
a) A standard 4' wide x 4' pre- - Requires less land area install,

cast unit, for absorption field,

b) A low profile unit (tri-galley),

l L

V== ==
- —

1 1 1 3

8-0

Center Section Side Section

mm;n%
== =1=] fa)
=Y =Yy =]
coooa | T
e o oo § o} | 4
F=Ff el =F ]
t=T—=F=1=]=
f= ] ] ] [ j
. P
End Section End Section
STANDARD UNIT LOW PROFILE UNIT

(Tri-galley)
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Appendix A

Sources of Information

General Information or Copies of Codes, Rules, Regulations
and Other Documents, Site Plans or Septic System Plans

Westchester County Health Department
Bureau of Environmental Quality

Main Office Mount Kisco Field Office
112 E. Post Road 25 Moore Avenue

White Plains, NY 10601 Mt. Kisco, NY 10549
285-5010 241-3900

The Mount Kisco field office serves the following mumicipalities:
Croton, Cortlandt, Yorktown, Samers, North Salem, Pound Ridge,
Bedford, Mt. Kisco, New Castle, Peekskill, Ossining Town and
Village, Mt. Pleasant, North Castle, Pleasantville, Buchanan,
Lewisboro, North Tarrytown and Briarcliff Manor. Hours of operation
are between 8:30 a.m. and 4:30 p.m., Monday through Friday.

Soil Conditions

Westchester County 682-3080
Soil & Water Conservation District

214 Central Park Avenue

white Plains, NY 10601

Natural Envirormmental Features (Wetlands, Water Courses, Flood Plains)

Westchester County 285-4422
Environmental Management Council

414 Michaelian Office Bldg.

vhite Plains, NY 10601

Zoning and Land Use

Local Planning/Building Department Mumnicipal Building
or -

Westchester County Department of Planning 285-4400

432 Michaelian Office Bldg.

white Plains, NY 10601

Septic Tank Cleaning

See the Yellow Pages of your phone book under:
Cesspool Builders & Cleaners
Septic Tanks and Systems - Cleanings; Contractors and Dealers
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Appendix B
Avoid These Substances
Extend the Life of Your Septic System with Proper Operation
1. Household Items Such as....
Eé:_
/ { —
Roach
Killer
Neach Grense
g
Laundry Household Chemicals & Other
Waste Kitchen Waste

2. Non-Bio-Degradeables...
A

- Ni

Dispasible
DIAPERS

Butts Toys, Trash, Plastics, etc.

3. Toxic and Hazardous Materials...

£
(— <

[
Paink M
___/

Thinners, Turpentine, & Garden
Other Solvents Chemicals
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Appendix C
Plotting Your System
Direction | Distance Distance to
From From Identifying | Property
House House Marker Line

Septic Tank

Well or
Pressure Line

Absorption
Area

SYSTEM LOCATION:

(Draw system location in relation to identifying features)
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Appendix D

Maintenance of Your System

Date By
Inspected WORK PERFORMED Whom
OBSERVATIONS:
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ABSORPTION AREA

ABSCRPTION TRENCH

ABSORPTION PIT

AQUIFER

BEDROCK

DISIRIBUTION BOX

DOSING CHAMBER

FILL MATERIAL

IMPERVIOUS

INDIVIDUAL SEWERAGE
SYSTEMS

JUNCTION BOX
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Glossary

That portion of the sewage system where
sewage effluent is distributed for
infiltration to the soil.

One of a series of parallel trenches
consisting of crushed stone and perforated

pipe, making up the absorption area.

A large perforated chamber built into the
ground encased by crushed stone through
which sewage effluent is infiltrated into
the soil.

Permeable rock or deposited formations and
gravel, that serve the storage and
transmission of groundwater.

Solid rock underlying the soils.

A small chamber which evenly distributes
septic tank or dosing chamber effluent to
the absorption trenches.

A wet well which stores sewage effluent
and intermittently discharges it to the
absorption area via pumps or siphons.

Excavated soil free of large bolders and
debris exhibiting good soil perocolation
characteristics. Material is placed on
top of the existing soil thereby providing
an adequate total depth of suitable soil
for the absorption area.

The term applied to any material which
will not allow water to pass through.

A system consisting of pipes or other
related devices for the collection,
transport, treatment, and disposal of
sewage on the premises.

A small chamber which directs septic tank

effluent to one or more absorption -
trenches.
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Glossary (Cont’d.)

LAKE EUTROPHICATION - The natural aging process of a lake that
can be accelerated by the discharge of
excessive nutrients.

LEACHATE - The liquid that has percolated through the
soil, solid waste or other media and has
extracted dissolved or suspended materials
fram it.

PERCOLATTON - The movement of water beneath the ground
surface both vertically and horizontally,
but above the groundwater table.

SEPTIC TANK - A large watertight chamber usually
constructed of concrete, metal or
fiberglass in which sewage is detained
while undergoing treatment prior to
discharge to a soil absorption system.

SEPTIC TANK SCUM - Sewage material which is less dense than
water and thus floats to the liquid
surface in the tank.

SEPTIC TANK SLUDGE - Sewage residual which is more dense than
water and thus settles to the bottom of
the septic tank.

SEWAGE - The cambination of human and household
wastes discharged fraom the house.

SEWAGE TREATMENT PLANT - A centralized facility designed to treat
sewage from many discharge sources.

TILL - A heterogeneous mixture of clay, silt,
sand, gravel and boulders deposited by the
glaciers.

WATER TABLE - The level of water in the ground below

which the soil is saturated.
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