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EXECUTIVE SUMMARY

Purpose: The purpose of this investigation is to determine the
suitability of various Florida soils to receive effluent from on site
sewage disposal systems. The effect of effluent on groundwater quality
and the feasibility of using existing soil survey manuals of Florida
counties to design drainfields and to determine the suitability of the
various soils to receive the effluent is examined.

Ground Water Investigation:

Findings: Seven test sites were chosen having septic tanks.
Monitoring wells were installed at various distances from the drainfield
to examine the upper levels of the ground water with respect to the
concentrations of fecal coliforms, nitrates, ammonia and phosphates.
The soils at all the test sites were either sands, silty sands or clayey
cands. The reduction of fecal coliform bacteria was in the magnitude of
100 times within 70 feet of the drainfield at the average site. At
sites where the water table was at least two feet below the drainfield,
higher reduction factors were achieved. At sites having an unsaturated
zone below the drainfields, ammonia from the septic tank was more
readily converted to nitrates. Phosphate concentrations were high
enough to cause concern if transferred directly to surface waters.

Conclusions: Other studies have shown that septic tank effluent
from properly designed systems do not have a significant impact on the
degredation of groundwater or of adjacent surface waters. Our study
indicates no significant degredation of groundwater. We alsc conclude
that it is better to discharge these nutrients underground in a
drainfield where thev can be reduced by dilution and by trees and other
vegetation all the way from the drainfield to the interface with surface
water than to carry these nutrients to a sewage treatment plant where
they are concentrated and dumped directly in surface waters.

Recommendations:  10D-6.47 (1) should be ammended to read "An
existing approved sanitary sewer of a public sewerage system is not
available." The permit should not require as a cordition of approval
that the facility must connect to a future public sewerage system unless
that system has facilities to treat nitrates and phosphates.

Design of On Site Sewage Disposal Drainfields Using Soil Survey Manuals:

Findings: The study was limited to the soils found in the Soils
Survey of Orange County. Soils were rated A through E in order of
increasing percolation rates as shown in Table III of Chapter 10D-6.
They were further rated 1 through 5 in order of increasing flood hazard
as shown in the soil survey manual. Most Florida soils can be rated
with a letter and a mumber, for instance "Al", thus establishing 25
possible ratings. Drainfield sizes were designed using A-E ratings and
1-5 ratings were used to determine if septic tank drainfields should be
placed on any particular soil type. Type "1" has no flood hazard and
requires no special contruction. Types "2" and "3" are usable with




raised drainfields or if the site has been filled or drained, Types "4"
and "5" are considered unsuitable for septic tanks since they are
flooded at least once a year, Table "6B" rates each soil in Orange
County, and Table "6C" sizes the drainfields for various types of
establishments and for A~E soil ratings.

Conclusions: Use of the soils manuals of the various Florida
counties provides a convenient method of drainfield design and would be
a helpful aid to local officials most of whom are familiar with these
manvals.

Recommendations: It is recommended that 10D-6 be ammended to
provide an alternative method of design for those counties that have
soil survey manuals. It is also recommended that 10D-6.46(6b) be
changed to take into account soil ratings, space availability and flood
conditions instead of having an arbitrary limitation on the number of
units per acre. This would encourage developers to construct
subdivisions on scils suitable for septic tank usage where no special
construction is required. A camment was made concerning the placement
of drainfields under paving. Since this was not a subject of this
report, a recamrendation concerning this subject is not felt to be
appropriate here.

Implementation: Copies of this report were presented to the Natural
Resource Camittee of the House of Representatives and to a subcamittee
of the Natural Resource Camnittee in the Senate. Professor Holland also
testified before both of these committees. It is believed that this
testimony helped to moderate the proposed laws on septic tank usage in
Florida.




CHAPTER ONE

INTRODUCTICN

1.1 OBJECTIVE

In recent years there has been a movement to eliminate or
drastically reduce the use of on-site sewage disposal systems in Florida
in favor of central-sewage treatment plants. Nutrients discharged from
these central plants have proven harmful to our lakes and rivers. To
eliminate this hazard many new sewage plants are now required to
irrigate effluent over ground cover. This requires large areas of the
best land in a development to be set aside for this use. The major
objection to on-site system, are groundwater pollution and siting in
soils that are unsuitable to receive the effluent due to low percolation
rates or seasonal flooding.

Many soils in Florida are suitable for receiving the effluent of
septic tanks. Soil surveys of Florida counties are now available.

These surveys, made by the Soil Conservation Service and the University
of Florida Agricultural Experiment Station, contain soil data that can
be used to advantage to determine suitability of the various soils for
the use of on-site systems. The soil survey also estimates the
appropriateness of septic tanks for the various soils.

The object of this research is to investigate scientifically the
groundwater pollution of effluent from existing on-site sewage systems
and to provide a means of designing the required effluent system for the
various soils of Orange County, Florida for Conﬁercial, Industrial,

Institutional and Residential usage.



1.2 METHODOLOGY

1.2.1)

Select seven sites for the pilot study, four sites supporting
residential usage, two commercial usage and one for industrial usage.
1.2.2)

Take soil borings at each site and verify the soil classification shown
in the soil survey. Determine the percolation rate, soil profile,
ground water table, and permeability of the soil.

1.2.3)

Place sampling points at various locations within and downstream from
the effluent drain field, Take samples from these points and test for
chemical and biclogical constituents.

1.2.4)

Relate percolation rate with soil classification and its corresponding
permeability rate in the soil survey manuals for the different sites
studied.

1.2.5)

Classify soils from the study sites, relating them to the rating in
Table III of Chapter 10D-6 of the Standards for Individual Sewage
Disposal Facilities, State of Florida, Department of Health &
Rehabilitative Services, and compare the maximum sewage flow with the
estimated flow from Table I of Chapter 10D-6.

1.2.6)

Determine the sizes of the absorption fields on different soil series of

Orange County, Florida and for several types of establishments including

comercial, industrial, residential and institutional.

N S T SR I N Gy B aE e

R A a R By s



1.3 PURPOSE

The purpose of this investigation is to determine the viability of
on-site sewage disposal systems. Many public officials autamatically
reject these systems when in many cases they may be safer
environmentally and more econamical than central sewage systems. Few
engineers and manufacturers of sewage treatment plant equipment have
actively pramoted on-site systems because they have a vested interest in
the design and construction of central systems. Goverrmental bodies
need to know the facts concerning the effect of effluent from on-site
systems on various soil series so that econcmical and envirormental

alternatives to central sewage systems can be considered.



EBE U o NN R GE D WS B NN ER S S By EE e aE W e

CHAPTER TWO

STUDY ARFAS

2.1 GAINESVILLE SITES

2.1.1) Site No. 1:

This site is located in the southwest area of Gainesville about
half a mile east of SW 13th (SR 441) on SW 8th Dr. The site, a single
family residence, owned by Harold Holland, is surrounded by dense woods.
The tests were performed on the south side of the house. The capacity
of the two septic tanks are 900 gallons each, and the drainfield area is
200 SF. Two persons occupy the residence. The disposal system is seven
years old.

2.1.2) Site No. 2:

This site is located in the northwest area of Gainesville off
NW 5lst St. about a tenth of a mile south from NW 39th Ave. The house,
owned by Tom Martin, is completely surrounded by a heavily wooded area.
The only access to the test site was through a dirt road, nc asphalt
road exists to reach the house from NW 51st St. The tests were
performed on the north side of the house. The capacity of the septic
tank is 1,000 gallons, and the drainfield area is 400 SF. Nine people

occupy the residence. The disposal system is 16 years old.
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2.2 ORMOND BEACH SITES
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2.2.1) Site No. 1:

This site is located on State Road 40 approximately 8/10 of a mile,
west of the I-95 intersection, between Tymber Creek Road and Twin River
Drive. This plot of land is owned by Shirah and Sons, Inc. The site
consists of a well maintained lawn next to the office building which is
surrounded by Twin River Drive to the east and the parking area to the
South. The capacity of the septic tank is 750 gallons and the
drainfield area is 170 SF (10'x17'). Seven people are working in this
office. The disposal system is nine years old.

2.2.2) Site No. 2:

This site is located on a cul-de-sac at the end of Twin River Drive
about half a mile fram site No. 1. It is a residential home surrounded
by the Tamoka River in the rear of the house. The tests were performed
on a well kept lawn to the north—nori:heast of the house, which is owned
by Gail Coleman. The capacity of the septic tank is 1,000 gallons, and
was installed approximately nine years ago. The drainfield area is

350 SF. Two pecple occupy the residence. The disposal system is nine
years old.

2.2.3) Site No. 3:

This site is located at Hawaiian Tropic's Tanning Research Labs on
Highway US 1, approximately two miles southeast of the I-95 and US 1
intersection and six miles northeast of site‘No. 1. The tests were
performed in a well maintained lawn consisting mainly of a raised
drainfield, two feet above the finish grade located in the parking area,

and between the two existing buildings at this site. The



capacity of the septic tanks are 1,200 gallons and 900 gallons. The
drainfield area is 2,000 SF. At the present time 140 people are working

in this laboratory. The disposal system is ten years old.
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2.3 ORLANDO SITES

2.3,1}) Site No. 1:

This site is on South McKinley St,, three blocks south of 0ld
Winter Garden Rd., which is approximately one mile south of Colonial Dr.
(5.R. 50) and east of Kirkman Rd. The land on this site is owned by
Harris Supply Co. with a total area of two acres. The only existing
vegetation is located around the office building area. The rest of the
area was mainly for material and equipment storage. The capacityv of
the septic tank is 500 gallons and the drainfield area is 360 SF

(18'x20'). Nine persons work in the office during the week days.

2.3.2) Site No. 2:

This site is located in east Orange County, two and a half miles
north of State Road 50 on Orange County Road 419, shown on the map. The
site is located on a tract of land next to Lake Pickett with an area of
6.5 acres and owned by Bert McCree., The vegetation over the lot is
mainly made up of pines and oaks. There are a few shade trees and
landscaping in the proximities of the house. The capacity of the septic
tank is 540 gallons and the drainfield area is 300 SF (15'x20"). Two

persons are living in this house at the present time.
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CHAPTER THREE

IMPACTS OF SEPTIC TANKS ON GROUND WATER QUALITY

3.1 CROUNDWATER MONITORING STRATEGIES FOR ON-SITE SEWAGE DISPOSAL

SYSTEMS

Septic tanks are used for the disposal of waste water. The major
cbjection to on-site systems is groundwater pollution. This research is
carried out to investigate scientifically the groundwater pollution of
effluent from existing on-site sewage systems.

3.2 COMPONENTS OF THE MONITORING PROGRAM

The two major components of the monitoring program are sampling
locations & selection of variables.

3.2.1) SAMPLING LOCATIONS

In case of on-site systems the area covered fram the septic tank to
the lower boundary of the unsaturated zone in the leach field should be
considered a part of the treatment system. Monitoring is intended to
determine the effectiveness of the treatment system itself and there by
quantify the output quality of the syste‘.m.1

Seven sites were selected for this project. Four sites were
supporting residential usage, and three sites were supporting commercial
usage. Sampling points were placed at various locations within,
upstream and downstream of the effluent's drain field. See Appendix B
for the positions of wells and septic tanks. These wells were 2" in
diameter and were placed so that the well screen was not less than one
foot below the existing groundwater table. o

3.2.2 SELECTION OF VARIABLES

Two categories of variables were considered; Health Hazardous

Contamination and Nutrient Contam:i_nation.2

17



3.2.2.1 HEALTH HAZARD CONTAMINATICON

The important contaminating factors from septic tank effluents are
bacteria and viruses. University of Miami conducted a study of viruses.
This study indicated that when septic-tank sludge particles are added to
wet sludge, none appeared in the supernatant fluid from the sluélge.3
Therefore, viruses are not considered as a component for the chemical
analysis of this project.

Several different kinds of bacteria could be used to evaluate the
extent of pollution from an on-site system; however, a mumber of these
bacteria are ubiquitous and would, therefore, serve poorly as indicators
of contamination. Studies indicate that fecal coliforms and fecal
streptococci are the most suitable indicators of fecal pollution.'4

Fecal coliform and fecal streptococci satisfy four important
criterias
1. They are always present in very high mumbers in the feces of man and
warm blooded animals and are not found in abundance in areas were fecal
contamination is not present.

2. Their typical survival time is sufficiently long that they are
likely to be present during the treatment process.

3. They can be monitored more easily than other bacteria because
standard methods for determination and pollution levels for maximum
permissible concentrations have been developed.

4. They generally out mmber pathogenic bacteria and are therefore more

likely to be detected.5

In this report due to the limitation of funds only fecal coliform

tests are considered.
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High concentrations of nitrate can be a health hazard. In 1940 it
was found that drinking waters with high nitrate content often caused
methemoglobinemia in infants. Environmental Protection Agency drinking
water regulations require that the nitrate concentration in terms of
nitrogen not exceed 10 mg/l in public water supplies.6

3.2.2.2 NUTRIENT CONTAMINATICN

‘The major sources of nutrient contamination are nitrogen and
phosphorus.7 These contaminants are important because they are the major
pollution source of surface waters.

The majority of nitrogen in septic tank effluent is in the form of
ammonium and organic nitrogen. Ammonium constitutes about 75 percent of
the total nitrogen, and organic nitrogen constitutes 25 percent of the
total nitrogen. When effluent leaves the septic tank, nitrogen
transforms to ammonium, and ammonium transforms to nitrite nitrogen
(NO2) which is further oxidized to nitrate nitrogen(NO3).8

Research indicates that phosphate can be expected in septic tank
effluent. Virarghayan and Warnock report that phosphate concentrations
range from 6.25 to 30 ppm in septic tank effluent.9 Water and Air
Research, Inc. (1981) conducted a study on water quality impacts of
septic tanks at three study lakes in central Florida. Their report
indicates that septic tank use in poorly-drained areas is likely to
contribute higher concentrations of phosphorus to groundwater.lo Based
on Magdoff and Keeney's Laboratory Investigation of Phosphorus
Retention, Sikora and Corey (1976) estimated the depth of phosphorus
penetration to be approximately 50 centimeters per year in the textured
soils. This would indicate the possibility of groundwater contamination

in sandy soils with high groundwater levels.11
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3.2.2.3 OTHER VARIABLES

Past research indicates that chloride measurements have been used
as an indication of the overall extent of pollution and as such can be
important variables in a monitoring program. Chloride measurements are
not considered as important as the bacteriological and nutrient
variables previously described. This is because of chloride measurement
will not give any indication of the degree of treatment provided by a
leach field.12

There are many other variables included by past researchers but not
considered in this study. Due to limitations of funds and time
considerations only those variables most important to the project have
been considered.

3.3 COLLECTION AND ANALYSIS OF WATER SAMPLES

Monitoring well samples for this project were obtained from various
locations around Florida, namely Gainesville, Ormond Beach and Orlando.
Water levels in all the wells was less than 15 feet from the surface.
166 samples were collected fram 34 wells over a period of seven weeks.
A hand pump was used to purge all the wells before collecting the
samples. A 14" diameter and 6" long metal tube was employed to collect
the water samples. 300 ml plastic bottles were used to contain these
samples,

For the purpose of clarity and to avoid mix-ups, each bottle was
marked with the date, the sampling site, test sample number, the well
number and the test to be performed.

20




E.G. SEPT 8, 1982
ORL1S1
Wl
NITRATE/NITRITE, CHLORIDE
(ORL1= ORLANDO SITE 1, S1= SAMPIE NO. 1, Wl= WELL NO. 1)

Before the sample water was poured into the bottle, the bottle was
rinsed with the effluent from the well and after the sample water was
placed in the bottle the bottle was put on ice.

Four samples were required to be taken from each well,. one for each
kind of analysis to be made.

BOTTLE #1 Water from this bottle was to be used to carry out the
following tests: Nitrate/Nitrite, Chloride

BOITLE 42 Water from this bottle was to be used to carry out the
following test: Ammonia

BOITLE #3 Water from this bottle was used to assess the total phosphate
contents of the sample. The bottles for this sample was specifically
prepared for the test by cleaning with HCL.

BOTTLE #4 The fecal coliform was assessed fram this sample.

After collecting all of these samples, they were transported
immediately to the Envircnmental Engineering Lab at the University of
Florida for analysis. From the time of collection it was of vital
importance to keep all the bottle covered with ice. All analysis were
run according to the standard methods. Fecal coliform tests were run by
the membrane filter techniques. Samples weré run within the prescribed
time.

The initial analysis included the following parameters:

Nitrate/Nitrite, Chloride, Ammonia, Phosphorus, and Fecal Coliform.

21
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CHAPTER FOUR

SOIL TESTS

4,1 SOIL TESTS PERFORMED

Two soil engineering companies were involved in the performance of
soil tests: Universal Fngineering Testing Co. performed the soil
borings and other required tests at Gaineville's two sites. The sites
at Ormond Beach and Orlando were done by Jammal and Associates
(Consulting Ceotechnical Engineers) of Orlando.

At each site there were several tests made, as follows:

Soil Borings
Percolation Rate
Permeability Rate
Groundwater Height

Soil borings were carried out to determine the type of soil that
exists at each site. Once the soil was grouped, by the Unified System
Classification, it was compared using this classification to confirm
that the soil matches the soil type shown in the soil survey maps.

The percolation rates at each site were required so a relationship
could be achieved to campare the maximm rate of sewage that may be
applied to the effluent’'s bottom according to Table 111 of Chapter 10D-6
of the Standards for On-Site Sewage Disposal Systems. The percolation
rate was also related to the permeability rate by a formula that is
explained in the following chapter. This enables a camparison to be
made between the value of the percolation rate and the soil survey
manuals; thus, permitting a direct relationship between the soil survey

manuals and Table III of Chapter 10D~6, one of the main concerns of this

report.
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The percolation rates were obtained following similar procedures
recommended by Section 10D-6.57 (Percolation Test Procedure) of the
Standards for On-Site Sewage Disposal Systems and by standard procedures
which soil testing companies abide to and are approved by the State of
Florida regulations.,

The permeability rate or hydraulic conductivity rates were
determined by taking a sample\ in a 4" PVC casing. The test sample was
tested in a saturated state, since it was necessary to obtain the
saturated hydraulic conductivity for the formula that will relate the
permeability rate to the percolation rate.

Tie height of the groundwater table was needed to determine the
accuracy of the information fram the soil survey manuals,

All soil borings were required to extend below the water table

depth, Most of the sites had water tables less than five feet deep,

including one just over a foot, at site one in Ormond Beach.

The percolation rate was tested in 8" diameter pits. Times were
taken at each one inch drop for the first three inches. The times taken
for these periods were averaged. The test was performed twice, so more
accurate results were provided.

4.2 RESULTS AT STUDY AREAS

The results that were obtained will be described by sites and
campared with information listed in the soil survey manuals.

A summary of the test results and their comparisons in the soil
survey books of Volusia, Orange, and Alachua Counties can be found in
Table 4A.

4.2.1) Gainesville Site 1:

Soil Survey Maps indicates site one to be a Blichton fine sand,
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with a classification of "SM-SC" according to the Unified System,
coinciding with the results of the soil borings performed for that site
by Universal Engineering Testing Co.

The permeability rate, although not within the range indicated in
the Soil Survey Manual, is acceptable. Slow percolation through Septic
Tank Absorption Fields classifies it as a "severe" degree.l

The Water Table found in the soil borings is located at a deeper
depth than that indicated in the Soil Survey Manual. The reason for
this variance is due to drainage of the property by ditches and canals.
Since the 0 to 1 foot range shown in the manual pertains to the seasonal
high between the months of July and September. The tests were performed
in mid-October.

The Blichton series characterizes itself as a poorly drained soil.
It contains sandy clay loam between the 65 and 77 inch depth strata.

4,.2.2) Gainesville Site 2:

According to the Survey Maps this site contains Candler sand with
an "SP-SM" classification in the Unified System which matches the SW-SM
classification cbtained in the tests.

This soil has a fast permeability rate as shown in the tests, as
well as, the survey Manuals,

The variance in depths of the water table can result from the
existence of a septic effluent in the location where the tests were
performed for this particular site.

The soil found in this sight is rated as a "slight" degree, which
indicates it is favorable to use as a Septic Tank Absorption Field. The

limitation is minor and can be overcome easily.2
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The Candler sand characterizes itself as an excessively drained
soil, ideal for building site developments and excellent for Septic Tank
usage.3

4.2,3) ORMCND BEACH-SITE 1:

The Soils Surveys of Volusia County indicated this location to
contain an Electra type soil, which is classified as an "SP" under the
Unified System coinciding with the soil borings performed at this site.

As in sites one and two in Orlando, this site also classifies as
"severe" for a Septic Tank Absorption Field;

Electra soils characterize themselves as poorly drained rapidly
pa.meability at the 8 to 35 inch depth. They are closely related to the
Apopka series soi].s.4

The permeability rate was found for this soil to be 1.25 inch/hr,
although it does not fall within the 6.0~20.0 inch/hr range illustrated
in the soil survey; it does concur for the range given for an Electra
soil at 35-52 inch depth. Since the values given in soil surveys is
assumed as an average for the entire area where this specific soil is
found, throughout the county, a variation could occur at the site; thus,
differing samewhat from the values given in the survey manuals. For
this particular case the permeability rate range of 6.0-20 inch/hr could
be found in the 8-35 inch depth from the soil survey manuals.>

The depth of the water table, although not within the range
indicated in the soil survey manuals, is at a reasonable variance.

4.2.4) ORMCND BEACH - SITE 2:

The soil described in the survey for this site is a
Quartzipsamments. This type of soil series are gently sloping,

moderately well drained and sandy. They have been reworked and shaped
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by earthmoving equipment and are shaped around shallow waterways, as
occurs at this site which lays next to the Tamoka River. They do not
have an orderly sequence of layers; but include pockets of sand, fine

sand, loamy sand within short distances;.6

Drainage is variable, the water table is normally below 40".7 In
our tests the water table was found at 24" probably because of its

proximity to the river,
Although the manuals state that Quartzipsamments have a rapid

permeability, our tests show that a clayish fine sand found at
twenty-eight inches slows down the permeability.

The test's data can be seen in Table 4A. The soil borings
illustrate the soil classifications to be an "SP" resembling the
characteristics shown by Quartzipsamments soils.

4,2.5) ORMOND BEACH - SITE 3:

According to the Soil Survey Maps, this site is shown to contain a
Cassia type soil, which is classified as an "SP" in the Unified System.
This classification matches with the results obtained in the soil
bofings.

The water table found in the soil borings at 3.8 feet is not within
the range given in the Soil Survey- Manuals. This occurs because the
septic effluent at this site is located in an elevated absorption field,
which contains two feet of fill material, so the real depth of the water
table is 1.8 feet concurring with the Manual's data.

The permeability rate was recorded at 2,95 inch/hr in the tests
performed.

The Cassia type soil is characterized by a samewhat poorly drained

sandy soil. On-site septic systems can be mounded to maintain adequate
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depth above seasonal water tab].e.8

4,2.6) ORLANDO - SITE 1:

According to data provided by Jammal and Associates fram the tests
they performed, the soil classification, SP, by the Unified System,
matched the information provided in Soil Survey Manu.als.9 The soil name
is St. John, this type of soil is characterized by fluctuating water
tables between shallow and deep. Internal drainage is rapid when water
table is 1c:w.]'0

The data obtained in different tests performed at this site are
shown on Table "4A",

A St. John is classified "severe" for Septic Tank Zbsorption Field.
This class sytem is defined for soils having one or more properties
unfavorable for a particular use. Limitations are difficult to overcome
and in some cases are costly. Same special design and maintenance could
be required.ll

4.2.7) CRLANDO - SITE 2

As in site No. 1, the tests fram the soil borings indicated an "SpP"
classification, which was in accordance with the soil survey. The maps
indicated this site to contain a Blanton fine sand., Data from the
different tables of the Soils Surveys and the results of the tests can
be seen in Table "A". These soils are moderately well drained instead
of just well drained. The water table fluctuates, but during the wet
season it is within 30 inches of the surface.12

The Blanton soil is classified “severe" for Septic Tank Absorption

Field. The "severe" degree condition, as found in several other soils

on the other sites, occurs mainly because of high water table.
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Blanton soils can include a mixture of other soils, which would
vary the water table. In well drained soils the water table is below
five feet.

The permeability rate at this site, 4.95 inch/hr, is within the
acceptable value for this type of soil which has a permeability rate

range of 6.0 inch/hr.

29



0°§
9 SIqel ISjem
‘STTOS po
uteIp TIoM Ul STqe3
*STIOS IS0 asjem ybty
JO suoTsnout 0°0¢ TBUOSEDS WS~-dS ad
aaRy pIncy 9°¢ BL'T S6°F ds €2 -£°9 {a19n0g ‘ds uojuetq Z-TI0
EEAE
sem y3dsp 3/m
usye} 2I2M 0°0Z "L'M YBTH  WS-dS es
soTdues usym L0 BL'6 GBI ds -1 -t£°9 SIBNDG ‘ds suyop *3g -0
e°¢ 0°9 SSoUem W5-ds €1
8°¢ L6°T G6°C ds =G‘'T -9°0 2I3N3G 'ds BTSSED £ -0
pegaies
G-7 SegaIe
IT13 spues Jo asn
SIMNIXTN STAe *y3 ‘des a0z
~-TIeA Butacu quazod ybty S
aIes butanp { paTTOIFUOD SIUSULIRS
POXTW TTOS 0°C OL°ET 0OL°O ds 0°¢ ¥/N ST Jsjem JI ¥/N  —drzixend Z—d0
T 2 F sEM
yadsp 3/m
Usiel saom 07 ZC
sotdues usym I°1 LP°S  G6Z2°'1 ds G'€-¢ -0°9 DADLIG ds BI3O9TH T-HRI0
gz
0’y BL°0 Z£°Z2 WS—-MS 0°9 0z< WOTTS WS—-ds JIoTpue)  Z-ITITA/D
0°9 MOTS *OXag o1
0°¢€ G°L  29°1 WS -0 -0°¢ 21aA95 OS-WS  uojuoTid T-dTIIAD
(37} ur/uTw Iy /ut {(33) ay/ut "HWAS W
*L°M OL ENATL H4I¥d “JAISSYID “L°M HODIH HEI¥H dJHEId *SdY *JISSYID 3
HIJIQ ORI WEd TI0S OL HIdIJd WelHd MANEL OLIJES TIOS dWWN TI0S
SI'INSHE ISHEL NOTINIWHOANT AFTMMNS TIOS

STINSHY LSHL ONY TV NNV AHAMNS TTI0S NOSTUIYAWOD

¥ JTdYL




FOOTNOTES

CHAPTER FOUR

1Special Soil Survey Maps & Interpretations, Alachua County, FL,
(USDA SCS & UF Agricultural Experiment Station, 1980) pg. 55

2

ibid, pg. 8

3ibid, pg. 19

4Soi1 Survey of Volusia County, FL, USDA SCS & UF Agric. Experim.
Stat., 1977, pg. 78

5

ibid, pg. 185

6ibid, pg. 39

7ibid, pg.
8ipid, pg. 19

9Soil Interpretation for Urban and Recreational Uses, (Supplement
to Soils Survey Orange County, FL} 1973, Tables 1-3

10Soil Survey of Orange County, FL, USDA, SCS & UF Agric. Experim,
Stat., 1960, pg. 30

1150'11 Interpretation for Urban and Recreatiocnal Uses, (Supplement
to Soils Survey Orange County, FL) 1973, pg. 12

12Soil Survey of Orange County, FL, USDA, SCS & UF Agric. Experim.
Stat., 1960, pg. 8
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CHAPTER FIVE

RELATIONSHIP OF SOIL PERMEABILITY RATES
FROM SOIL. SURVEY MANUALS AND PERCOLATION
RATES TAKEN AT STUDY AREAS

The percolation rate is the downward movement of water through a
soil in a saturated or nearly saturate state. The most popular concept
is its usé to evaluate the capacity of the soil to accept effluent fram
a septic tank, It is usually expressed in terms of min./inch or
sec./inch, a measure of time for a standard head of water to drop one
inch.?

The permeability rate is the property of a soil that permits the
transmission of fluids. It is mainly expressed in inch/min, inch/hr,

ft/min or fi:/c:L':ly."2

The Soil Survey Manuals expresses the permeability
rate in inch/hr., the term which will be used in this report.

To design effluent fields for the different soil characteristics,
the relationship between the soil's permeability rate and its

percolation rate must be determined. The relationship of permeability

and percolation rates is required in order to obtain a comparison of the

soil's identification from the Soil Survey Manuals and apply it to
Table III of Chapter 10D-6 of the Standards for Individual Sewage
Disposal Facilities.

Winneburg developed an empirical relationship between the
percolation rate and the saturated hydraulic coenductivity (pexrmeability
rate) .

1.56 (5 1)3

K=40.85 R
where K= saturated hydraulic conductivity (cm/hr)

R= percolation rate (min/inch)
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Since the permeability rate in the Soil Survey Manuals are given in

inch, K, must be mutltiplied by 0.394.
hour

The above equation was developed from data for a limited area in
Califor:nia.4 The test results performed at the study sites are used to
confirm the constants in equation (5.1). The percolation rate which are
taken at the sites are inserted in the equation and the result is
campared with the permeability rate also cobtained in the tests.

For future cases, the permeability rate will be known fram the soil
manuals and the percolation rate will be determined from the formula.

So, equation 5.1 can be rewritten as follows:

(5.2) rR= 40.85 %% 1f K is given in am/hr.
K
0.641 . .
(5.3) R= 16,08 , If K is given in inch/hr.
X

With the use of these forrmlas we can assign the permeability rate
given for soils located in a particular site and obtain an average
percolation rate range. The.permeability rate, given in the Soil Survey
Manuals and used in equations (5.2) or (5.3) are range values depending
on the type of the soil and the depth at which the study is required.

The percolation rate consequently will also be range values. This
is confirmed fram Table 111 of Chapter 10D-6.

Fn:n‘the stﬁdy sites, examples of the use of equation 5.1 is

illustrated.
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GAINESVILIE - SITE 1

FIELD TEST DATA:

PERMEABILITY RATE: 2.25 x 107> ft x 12 in x 60 min = 1.62 inch/hr

min ft hr
PERCOLATICN RATE: 450 sec x 1 min = 7.5 min
in 60 sec inch
Using Fig. 5.1
K= 40.85 R 1+°°
56

= 40.85 (7.5) L

= 1.76 cm/hr x 0.394 inch = 0.69 inch/hr =5 1.62 inch/hr
cm

GAINESVILLE - SITE 2

FIELD TEST DATA:

PERMEABTLITY RATE: 3.1 x 1072 £t x 12 in x 60 min = 22.32 inch/hr

min ft hr
PERCOLATION RATE: 46 sec x 1 min = 0.776 min
in 60 sec inch
K= 40.85 R1-56

= 40.85 (0.77) 1+2®

= 60.67 an/hr x 0.394 inch/cm = 23.90 inch/hr =£22.32 inch/hr
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ORMOND BEACH - SITE 1

FIELD TEST DATA:

PERMEABILITY RATE= 2.5 ft x 12 in x 1 day = 1.25 in/hr
day ft 24 hr

PERCOLATICN RATE AVG= 328 sec x 1 min = 5.467 min/inch
inch 60 sec

% K= 40.85 R 1+38

56

40.85 (5.467) "1

2.886 an/hr x 0.394 inch = 1.14 inch/hr ==1.25 in/hr

cm

ORMOND BEACH - SITE 2

FIELD TEST DATA:

PERMEABILITY RATE: 1.4 ft/day x 12 in x 1 day = 0.7 in/hr

ft 24 hr
PERCOLATION RATE AVG= 823 sec x 1 min = 13.7 min/inch
inch 60 sec
‘ K= 40.85 R ++°°

40.85 (13.7)"1-9°

It

\

\

| 0.688 am/hr x 0.394 inch = 0.27 inch/hr =2 0.7 in/hr
| am
\
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ORMCND BEACH - SITE 3

FIEID TEST DATA:

PERMEABILITY RATE: 5.9 ft x 12 in x 1 day = 2.95 in/hr

day ft 24 hr

PERCOLATION RATE: 118 sec X 1 min = 1.97 min/in
in 60 sec

K= 40.85 R 1+

40.85 (1.97) 1-3°

il

14.18 am/hr x 0.394 in = 5,59 in/hr 2=2.95 in/hr

g

ORLANDO - SITE 1

FIELD TEST DATA:

PERMEABILITY RATE: 3.7 ft x 12 in x 1 day = 1.85 in/hr

day ft 24 hr
PERCOLATICN RATE: 587 sec x 1 min = 9.78 min/in
inch 60 sec

K= 40.85 R 1*2°

40.85 (9.78) 1-°6

1l

= 1.17 am/hr x 0.394 inch = 0.46 in/hr =~1.85 in/hr
cam
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ORLANDO - SITE 2

FIELD TEST DATA:

PERMEABILITY RATE: 9.9 ft x 12 in x 1 day = 4.95 in/hr

day ft 24 nr

PERCOLATICN RATE AVG: 71 sec Xx 1 min = 1,18 min
in

4

0

1

0.85 R+-20

40.85 (1.18) "1

hr

in 60 sec

56

31.55 cm x 0.3%94 in = 12.43in/hr 4.95 in/hr

an

Camparision of permeability rates in the soils manuals and the

field tests show a good correlation except for Orlando - Site 1 and

Ormond Beach Site 1.

At these sites the groundwater table was at 0.7

feet and 1.1 feet, respectively, below grade. The high water table at

these sites were the cause of the variation. At sites with water tables

“below the field tests correlated very well with rates shown in the soils

-manuals as show in Table 4A.

TABLE 5A

CQMPARTSON CF COMPUTED AND FIEID TEST PERCOLATTON RATES

PERM RATE COMPUTED PERC. RATE RANGE FIELD TEST PERC.
SITE IN/HR USING FORMULA 5.3 MIN/INCH MIN/INCH
G'VOIE 1 2,0-6.0 1.9-3.8 7.50
G'VILIE 2 220 < .9 0.78
ORVB 1 6.0-20.0 .9-1.9 5.47
ORMB 2 N/A N/A - 13.70
ORMB 3 0.6-6.0 1.9-8.2 | 1.87
ORL 1 6.3-20.0 .9-1.8 9.78
ORL 2 6.3-20.0 .9-1.8 1.18
37
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Table 5A campares the computed range of percolation rates using

Formula 5.3 and the permeability rénge given in the soils manuals to
the field test percolation rates. Once again good results are obtained
except at the ORMB-1 na ORI~1 sites where the water table was high. The
Gainesville-l site also had a higher percolation rate than the computed
range indicating slightly different field conditions than those shown in
the soils manual. It appears that under water table conditions suitable
for septic tanks as outlined in Chapter 10D-6, Florida Administrative
Code, i.e., the water table at the wettest season at least 24 inches
below the infiltration surface of the drainfield, formula 5.3 gives
satisfactory results and can be used to determine the percolation range

of various soils from permeability ranges listed in the soils manuals.
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CHAPTER FIVE

lFairbridge and Fink, Encyclopedia of Soil Science - Part I,
Vol. 12, (Dowden, Hutchinson, & Ross, Inc., Penns., 1979)

2ibid.

3Onsite Sewage Treatment, Proceedings of the 3rd National Symposium
on Individual & Small Commmnity Sewage Treatment, American Society of
Agricultural Engineers, St. Joseph, Mich., 1982, p. 35

4ibia, p. 35
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CHAPTER SIX

DETERMINATION OF REQUIRED SEPTIC TANK

ABSORPTION FIELDS DESIGN

6.1 CLASSIFICATION OF SOIL'S SURVEYED WITH TABLE IIT OF CHAPTER 10D-6

This chapter is divided into three major sections. First, the
description on how to determine the sewage capacity of the soils
studied. Then, a standard procedure will be illustrated to determine
the design of septic tank effluent systems for different types of soils.

The results of the percolation rates obtained from the study sites
are classified according to their corresponding division of Table III of
Chapter 10D-6.

Once this classification is obtained, the maximum rate of sewage
that can be applied to the trench bottom is determined. This rate is
multiplied by the area of the drainfield to determine the volure of the
sewage effluent (in gallons per day) that can be applied to the soil.

Table 6A illusrates the different sewage capacities admissible for
each type of soil studied.

The size of the drainfield required on specified sites, can be
determined as follows:

1. ILocate the area, where the development is planned, in the Soil
Survey Map, and determine the soil's symbol that is shown on |
the map for that location.

2. Find the soil's name and characterization of the physical
properties table in the Soil Survef ﬁanuals and determine the
permeability rate range.

3. Using equation 5.3, determine the equivalent percolation rate.
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4. FEnter with this percolation rate to Table III of Chapter 10D-6,
and determine the maximum rate of sewage effluent in gallons
per sq. feet per day that can be applied
to the soil.

5. Divide this rate into the estimated flow camputed from Table T
of Chapter 10D-6 to determine the size of the drainfield that
is required.

6. Depending on the type of establishment that is planned for the
site, the rmumber of units can be determined. Thus, enabling
the density of development to be obtained.

6.2 DESTGN OF REQUIRED DRAINFIELD AREA FOR THE VARTOUS SOILS IN ORANGE

COUNTY, FLORIDA

Frcm the five different percolation rate ranges in Table IIT of
Chapter 10D~6, the following classification of the soils for Orange

County will be developed:

PERCOLATTION RATE SOIL RATING
2 min/inch A
2-4 min/inch B
5-10 min/inch C
10-15 min/inch D
15-30 min/inch E
30 min/inch UNSAT.
1 min/inch & W.T. 4' UNSAT.

BELOW DRAINFIELD
The classification A to E will determine the sizes of the drainfields.
A further sub-classification of this soil rating is developed so an

accurate rating acccrding to flood hazards is obtained. They are
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divided in the following manner:

FLOOD HAZARD . SUBRATING
NONE 1
Once in 5-20 yrs 2

For 7 days to 1 month

Once in 1-5 yrs for 3
7 days to 1 month

More than once a year 4
for 1 to 6 months

More than once a year - 5"
for longer than 6 months

Subrated soils "4" and "S" have inundated water tables at seasonal
high periods. The "2" and "3" have their depths to seasonal high Water

Tables between one and two feet. Finally, muber "1" soils, with no

' flood hazards have the seasonal high water table depths greater than two

feet.

Table "6B" combines both ratings discussed, for percolation rates
and flood conditions.

Table "6C" only uses the 'A' to 'E' rating in determing the square
footage of drainfield area required for each type of establishment
shown,

In determining the areas of the drainfields, the following
procedure must be utilized as well as Tables "6B" and "6C".

1. Once the soil type is known from the Soil Survey Maps, the soil
rating can be obtained from Table "6B".

2. The type of establishment and the amount of people that will
use this establishment must be known.

3. With the determination of the soil rating in Table "6B" and the
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type of establishment from Table "6C", the size of the drainfield can be

established.

There are several recammendations that should be considered from
the information that is contained in Tables "6B" and "6C".

Since soils with "4" and "5" subratings have inundated water tables
yearly, they should not be used for septic tanks. Similar considera-
tions could be made with "2" and "3" soils where there exists a threat
of flooding.

In Orange County's Soil Survey Manuals, all "E" soils are rates
"E4", there are no "D" type soils. The "B" and "C" soils are found to
be either "B1", "B2", "Cl"or "C2", or "B4". These soils have limited
flooding potential. Except for "B4" soils. The "B4" soils would not be
acceptable for Septic Tank usage, "Bl" and "Cl"and "C2" would be
acceptable. The "A" type soils contain all five existing subratings
from "Al" to"AS"., Sites with "A4" and "A5" rated soils will not be
permitted for Septic Tank usage since they contain "inundated" water
Tables as well as potential and prolonged flood conditions. "2" and "3"
type soils could be used as Septic Tank sites only under certain
conditions , such as: using elevated drainfields; or if these soils
have been drained artificially by drainage ditches or canals; or if the
land elevation has been raised using fill.

In conclusion, all soils rate "4" or "5" should not be permitted
for Septic Tank usage. Special consideratioﬁé should be made for "2"
and "3" soils if septic tanks are to be used. "Al", "Bl" and "C1" soils
have very favorable flood conditions and the required soil conditions

for Septic Tank usage.
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TYPE OF SOIL

ADAMSVILIE

ALLUVIAL

BLANTCN

BRIGHTON

DELRAY

EUSTIS

EVERGLADES

FELDA

FRESH WATER SWAMP
IMMOKALEE

KERT & PARKWOOD

LAKFLAND

MADE LAND

MANATEE (DELRAY)

ORLANDO

PAMLLICO

TABLE "6B"
SOII, RATING TABLE
PERM RATE PERC. RATE  SOIL
SYMBOL {in/hr) (min/in) RATING
Aa, Ab, 6.3-20.0 0.9-1.8 A2
Ac
2d Variable Variable @ -—-————
Ba to 6.3-20.0 0.9-1.8 al
Bg
Bh .63-2.0 3.8-8.0 Gl
Bj, Bk, 6.3-20.0 0.9-1.8 A5
Bl
Ca 6.3-20.0 0.9-1.8 Ad
Da, Dc, 6.3-20.0 0.9-1.8 A4
Db 0.63-2.0 3.8-8.3 c4
Ea, Eb 6.3-20.0 0.9-1.8 Al
Ec, Ed 6.3-20.0 0.9-1.8 A5
Ee, Ef
Fa 0.63-2.0 3.8-8.0 B4
Fs Variable Variable ———
Ia 0.63-6.3 1.8-8.0 c2
Ka 2.0-6.3 1.8-3.8 B2
La, 1b, 6.3-20.0 0.9-1.8 Al
Lc, 14, 1e
1g, Lh 6.3-20.0 0.9-1.8 A2
M Variable Variable —————
Ma 0.06-0,20 16.6-36.0 E4
Mo, Mc 0.06-0.20 16.6-36.0 E4
Oa 6.3~20.0 0.9-1.8 A3
Cb, Oc 6.3-20.0 0.9-1.8 Al
Pa 6.3-20,0 0.9-1.8 A5
45
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TYPE OF SOIL

PLUMMER

POMELILC

POMPANO

PCMPANO

SEJCHNS

StIUCIE

SCRANTON

PERM RATE  PERC. RATE SOIL
SYMBOL {in/hr) (min/in) RATING
b 6.3-20.0 0.9-1.8 a4
Pc 6.3-20.0 0.9-1.8 Al
Pd 6.3-20.0 0.9-1.8 a4
Pe, Pf  6.3-20.0 0.9-1.8 A4
Ra, Rc  6.3-20.0 0.9-1.8 A4
Rb 6.3-20.0 0.9-1.8 Ad
Sa 6.3-20.0 0.9-1.8 A3
Sb 6.3-20.0 0.9-1.8 Al
Se: 6.3-20.0 0.9-1.8 A3
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TABLE "6C"

DRAINFIEID SIZE FOR THE

VARIOUS SOIL, CLASSIFICATIONS

EST. SEWAGE ARFA OF DRAINFIELD IN SF
FLOW (GPD) DEPENDING ON SOIL CLASSIFICATION
TYPE OF ESTABLISHMENT A B c D E REMARKS
COUNTRY CLUB (MEMBER) 100 50 67 100 200 400
(EMPLOYEE) 20 10 13 20 40 30
DOCTOR'S OFFICE 250 125 167 250 500 1000
(PER DCR.)
FACTORIES (GALS/PER./ 20 10 13 20 40 80 Excl. of
SHFT.) Ind. Waste
W/SHOWERS 35 18 23 35 70 140
RESTAURANT (PER SFAT) 50 25 33 50 100 200
24 HR. RESTAUR. ("") 75 38 50 75 150 300
SINGLE SERV. REST. (") 25 13 17 25 50 100
BAR & COCKTAIL LONGE (") 30 15 20 30 60 120
DRIVE-IN REST. (") 50 25 33 50 100 200
CARRY-COUT FOOD SERV. 50 25 33 50 100 200
(PER 100 SF) -
ADD PER EMPLOYEE 20 10 13 20 40 80
HOTELS (PER ROOM) 100 50 67 100 200 400
RESCRT HOTELS, CAMPS 75 38 50 75 150 300
(PERS.)
OFFICE BUILDING (PER 20 10 13 20 40 80
WORKER)
SERVICE STAT. (PER BAY) 500 250 333 500 1000 2000
W/CAR WASH (PER BAY) 1000 500 667 1000 2000 4000
SHOPPING CENT. (PER 10 5 7 10 20 40 WITHOUT
100 SF) FOOD OR
1AV,
STADIUMS, SPORT FAC. 5 3 4 5 10 20
(PER SEAT)
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EST. SEWAGE

ARFA OF DRATNFIEID IN SF >

DEPENDING ON SOIL CLASSIFICATION

TYPE OF ESTABLISHMENT FLOW (GPD) A B C D E REMARKS
STORES (WITHOUT FOOD
SERV.)

PRIV. TOILETS (PER. EMPL) 20 10 13 10 20 40
PUBLI. TOILETS (10 SF) 1 5.7 1 2 4
THEATERS, INDOOR 5 3 4 5 10 20

(PER SFAT} ‘
DRIVE-IN (PER 10 5 7 10 20 40 ;

I

TRAILER/MOBILE 300 150 200 300 600 1200 :
HOME PARK (PER :
SPACE) !
TRAV. TRL. (OVER- 50 25 133 50 100 200 NO WATER AND
NIGHT) (PER SP.) SEW. H.U,
WITH W&S HOOFUP 100 50 67 100 200 400

(PER TR. SP.)
CHURCH (PER SFAT) 3 2 3 3 6 12
HOSPITALS (PER BED) 200 100 133 200 400 300
NURSING HOMES 100 50 67 100 200 400 ‘

(PER PERS.) :
PARKS W/TOILETS 5 3 4 5 10 20 1

(PER PERS.) i
W/BTH HOUSE, S&W, 10 5 7 10 20 40

TOILET (PER PERS.)
PUBLIC INSTIT. 100 50 67 100 200 400 DOES NOT INCL.

(PER PERS.) SCHI, OR HOSP. |
SCHOOLS (PER STUDENT) ‘

DAY-TYPE 15 8 10 15 30 60

+ FOR CAFETERIA 5 3 4 5 10 20

+ DAY SHL WORKERS 15 8 10 15 30 60

BOARDING~TYPE 75 8 50 75 150 300
RESIDENTIAL

SINGLE-FAM (PER BDRM) 150 75 100 150 300 600

APARTM. (PER BDRM) 150 75 100 150 300 600

MOBILE HOME (PER BDRM} 150 75 100 150 300 600 NOT IN A

TRATL. PBRRK
OTHER (PER OCCUPANT) 75 38 50 75 150 300
|
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6.2.1) SAMPLE PRCBLEM PROCEDURE ON THE USE OF TARLES 6B AND 6C

According to information provided, a developer wishes to dévelop a
tract of land in Orange County.

Once identifying the exact location of the site and the soil
symbol, enter table 6B.

The soil is identified as an Cb (Orlapdo) . Table 6B illustrates
this soil to have a permeability rate range of 6.0-20.0 inch/hr and
corresponding percolation rate range 0.9-1.9, classifying it as an "A"
soil rating. We also observe that it has no flood hazard, so an
elevated drianfield is not required.

© From the information provided by the developer it is discovered
that he is planning to build a medium-size office building on the site. |
For this type of establishment, the column for "A" type soils is sought
and it is determined from Table "6C"that for every employee who is going
to work at this office building, 10 SF of drainfield area is required.

This probiem can easier be understood with the use of a flow chart

procedure.

49



PROCEDURE

Iocate planned site
on Soil Survey Map.

v

SAMPLE PROBLEM

Identify map symbol Ob, Crlando
and enter into Table '€B'.

M4
Identify the soil rating For an Cb,

for the corresponding

map symbol.

¥

Soil Rating= A

Y

From information provided,
determine type of establish-
ment to be used on proposed
site.

I
Y

Office Building

Iocate the area of the drain-
field required in Table '6C',
according to the type of

establishment and soil rating.

From Table '6C!

an off. bldg. and an
'A' rated soil will
require 10 SF/PER

50

Y

Assuming 30 persons

working in this off.
The required drain-

field would be:

10 SF/PER x 30 = 300




6.3.1) SAMPLE PRCBLEM, TO DETERMINE THE DENSITY OF UNITS FCR SINGLE

FAMILY RESIDENCES,

GIVEN

-

=W N =
.

. TOTAL SITE AREA = 1 ACRE

HOUSE AREA = 1500 SF

EACH HOUSE CONTATNS 3 BEDROCMS

. LAWN SETBACK FROM BUILDING LINE = 10' ON EACH SIDE

25" ON FRONT
15" ON BACK

5. PARKING AREA FOR EACH HQME = 350 SF (50'x7')
6. ROAD, SIDEWALK AREA = 30'x209' = 6270 SF

SETBACK ALONG RCAD AREA 2090
COMPUTATIONS:
1 ACRE = 43560 SF
8360 SF ROADS & SIDEWALK & SETBACKS
350 SFF PARKING
PER HOME 1500 SF HOUSE AREA
2322 SF SETBACK
Co — 780 SF . SETBACK BY CHAPTER 10D-6.46(2)
30248 SF

MTIN. UNCBSTRUCTED AREA

30248 = 10082 SF

3

= 3 TIMES DRATNFIEID ARFA REQUIRED
(CHAPTER 10D-6.46(4))
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REQUIRED DRATINFIELD AREA FCR A 3 BDRM HCOME FROM TABLE "eCc"

AVATLABLE DRAINFIELD AREA:

NO. OF UNITS/ACRE

1

2

SOTL RATING

.
-
w
o

I’IEII

ARFA AVAILABLE FCR DRAINFIELD

225
300
450
900

1800

10082 SF
8432 SF
6781 SF
5130 SF
3480 SF
1829 SF

178 SF

DRAINFIELD ARFA (SF}

NUMBER OF UNITS
2 3 4 S5 6 7
450 675 900 1125 1350{1575
600 900 1200 1500 1800{2100

900 1350 1800 2250}2700 3150

1800 2700 3600 4500 5400 630C

3600 5400 | 7200 9000 10800 12600

All drainfield areas on the left of the black dividing line are

permissible areas for the number of homes on the acre of land. The

areas to the right are those areas greater than the permissible. For

example, the drainfield area for three hames on a 'B' rated soil is

900 SF which is less than the available drainfield area of 6781 SF.

This example also shows that more than four lots per acre can be

placed on a site depending on the type of soil rating. For this
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particular sample, an "A" type soil can hold up to six lots on an acre.
Consideration must be placed on the water table depth and the. flooding
condition. Any adverse conditions in one or both of these categories
would prohibit the soil to be used as an absorption field. Provisions
could be made to overcame these adversities, such as elevated

drainfields.
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6.3.2) SAMPLE PROBLEM, TO DETERMINE THE DENSITY OF UNITS FOR

MULTI-FAMILY/APARTMENT TYPE RESIDENCES.

GIVEN:
1. AVG. SQUARE FOOTAGE AREA APARTMENT = 1000 SF
2.  APARTMENT BUILDING CONTAINS TWO STORIES MAXIMUM
3. ASSUMED NUMBER OF UNITS PER BUILDING = 20 APTS. (10 ea. floor)
4, EACH APARTMENT WILL HAVE 2 BEDROOMS
5. CORRESPCNDING PARKING AREA:
~ 2 PER APARTMENT
- 250 SF PER CAR SPACE + 100 SF PER CAR FOR MOVING AREA
6. TOTAL SITE AREA = 1 ACRE |
COMPUTATICNS:
BLDG: 100x100 = 10,000 SF + 15% CORRIDOR & OTHER AREAS = 11500 SF

DRAINFIEID SPAC: 5' FROM BLDG LINES, LIMITATIONS FRQM CHAPTER

10D-6.46(2) = 2100 SF
PRK. ARFA: 20 APTS x 2 CARS/APT x 350 SF/CAR = 14000 SF
CONSTRUCT. AREA = 27600 SF
SIDEWALK AREA (+15%) = 1195 SF
28795 SF
TOTAL AREA = ] ACRE = 43560 SF
NET CCNSTRUCTED AREA = - 28795 SF
USABLE AREA FOR DRAINFIELD = 14765 SF

MIN. UNOBSTRUCTED AREA

3 TIMES DRAINFIELD AREA REQUIRED

(CHAPTER 10D-6.46(4))

REAI, USABLE AREA FOR DRATNFIEID = 14765 SF = 4922 SF

3
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’Ifhere are several recammendations to be taken into account in this
problem concerning the type of soil on which multi-family units can be
used.

l. Only soils rated "A", "B" and "C" will be considered for
drainfield multi-family/apartment complexes, since the
majority of the "D", and "E" soils have unfavorable flood
consideration and high water tables.

2. "A", "B" and "C" soils must have water table deeper than 4'(Q"
feet fram the surface or 2'0" feet fram the bottom of
drainfield trench.

3. Soils that have imundated water tables and are
prone to floods will be considered unsatisfactory for

nulti-farrd.ly units.,

ASSUMING SOIL “A":

4922 SF of usable drainfield area.
150 SF of required drainfield area for an "A" soil and@ 2
bedroom apartment. (Fram Table "6C")
4922 = 32.81, Maximm No. of 2 bedroom apartments that would be
150 permitted for this area of drainfield
CHECK: DESIGNED NO. APTS = 20 33 PERMISSIBLE = A 1S SAT.

ASSUMING SOIL "B":

4922 SF of usable drainfield area.
200 SF of required drainfield for a "B" soil and 2 bedroom
apartment. (From Table "6C")
4922 = 24.61 = 24, Maximm No. of apartments that would be permitted
200 for this area of drainfield.

CHECK: DESIGNED NO. APRTS = 20 24 PERMISSIBIE = B IS SAT.
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ASSUMING SOIL "C":

4922 SF of usable drainfield area.
300 SF of required drainfield for an "C" soil and 2 bedrcom
apartment. (From Table "6C")
4922 = 16.40 = 16, Maximum No. apartments that would be permitted
300 for this given area of drainfield

CHECK: DESIGNATED NO. APTS = 20 16 PERMISSIBLE = C IS NOT SAT.

For this type of soil we could not use a 20 apartment complex, if
the existing soil was "C" type. Flood hazard conditions should also be

evaluated for the site.
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CHAPTER SEVEN '

RESULTS OF CHEMICAL ANALYSIS OF WELL SAMPLES

7.1 LABORATORY RESULTS: The laboratory test results and statistical

analysis (Table 7.1) are in Appendix C.
7.1.1 CHLORIDE: Viraraghavan and Waxrnock (1976), Salvator (1972)
reports that values of Chlorides in septic tanks range from 37-101 parts
per million from damestic use.1 Our studies generally confirm this
result. Ormond Beach Site 3, a comnercial site, shows high concentxa-
tions of chloride. This is probably due to the fact that this drain-
field is being loaded to its capacity and the probability of high
chloride content in the domestic water supply. Chlorides were used
primarily as a tracer in this study and they indicate that, at the
following sites, the listed wells were upstream of the drainfield.

GAINESVILLE SITE 1 - WELL 5

GAINESVILLE SITE 2 - WELL 4

ORMOND SITE 1 - WELL 3

ORLANDO SITE 2 - WELL 2
Flow from the drainfield reached all the wells listed above indicating
the groundwater flow to be slight., Results at the other sites were
inconclusive indicating practically no flow or changes in direction of
groundwater flow. Figure 7.1.5 is a plot of the chloride results.

7.1.2 FECAL COLIFORMS: Our studies indicate that Fecal Coliforms

muber fram 40 to 2,410,000 colonies per 100 ml in septic tank effluent.
Viraraghayan and Warnock (1976) report shows. Fe;cal Coliforms numbering
from 4100 to 5,200,000 per 100 ml in septic tank effluent.? For all the
seven sites, Wl well is located either in the distribution box or

directly outside the distribution box in the drainfield. All the seven
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graphs for fecal coliforms shown in Figure 7.1.1 indicate that on site

systems are very efficient in the removal of bacteria fram septic tank
effluent. Past studies also confirms this result.3 Average coliform
concentrations were reduced by a factor of approximately 100 within
seventy feet of the drainfield at the seven sites. The two sites with
the best site conditions, Gainesville Site 2 and Ormond Beach Site 3
(because of its raised drain field) had the best reduction factors.
Gainesville Site 2 had a reduction factor of approximately 160 within
twenty feet of the drainfield and Ormond Beach Site 3 had a reduction
factor of 400 within 55 feet of the drainfield. Figure 7.1.1 is a plot
of the fecal coliform results.

7.1.3 NITRATE/NITRITE, AMMONIA: Results of our study indicate that very

little nitrate exists in the effluent as it emerges from the septic
tank. Viraraghavan and Warnock (1976) and Walker et al. (1973) have
published reports concerning the movement of nitrate with ground water.
Both of these studies showed a rapid attenuation of ammonia with
distance from the drainfield, and a corresponding increase in nitrate.4
Our studies alsc confirm this result in most cases. Figure 7.1.2 shows
that nitrate/nitrite concentrations decrease for Ommond Beach Site 1 and
Orlando Site 2. Both of these sites have high water tables, and there
is no unsaturated zone below the drainfield. Ammonia does not readily
transform to nitrate under these conditions. The reduction in
concentration is probably due to dilution. Figure 7.1.3 confirms the
result of a rapid attenuation of ammonia with disfan'ce from the
drainfield, where water table is low, allowing an unsaturated zone below

the drain field. Soils with high water tables, i.e. Ormond Beach Site 2

and Orlando Site 1 & 2 show higher concentrations of ammonia at the
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distance sampling sites. The test results indicate low concentrations
of nitrate/nitrite and ammonia at all of the test sites.

7.1.4 PHOSPHATE: Viraraghavan and Warnock report total phosphate
concentration range from 6.25 to 30 ppm in septic tank effluent.5
Figure 7.1.4 indicates a decrease in the phosphorus concentrations with
the distance from the drainfield. Out of 166 samples, only four samples
which are neither in the drainfield nor in the distribution box showed
more than 6.25 ppm of phosphate, and 72% of the samples showed a
concentration of less than 1 ppm. The raised drainfield of Ormond

Beach, Site 3 is effective in phosphate removal.
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FOOTNOTES

CHAPTER SEVEN

lH. S. Peavy, et. al, Home Sewage Treatment, (Michigan, American
Society of Agricultural Engineers, 1977), p. 222

2

Ibid., p. 223

3Jamas D. Nelson, et. al, Ground Water Monitoring Strategies to
Support Camumnity Management of On Site Home Sewage Disposal Systems,
(Fort Collins, Colorado, 1980}, p. 14

4H. S. Peavy, et. al, Home Sewage Treatment, (Michigan, American
Society of Agricultural Engineers, 1977), p. 224

5

Tbid., p. 223
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CHAPTER EIGHT

CONCLUSIONS AND RECCMMENDATIONS

8.1 GROUNDWATER QUALITY. The most important variables to incoxrporate

in a groundwater monitoring program for on-site sewage disposal systems
are fecal coliforms, nitrate and ammonia. The properly designed on-site
systems are very efficient in the removal of bacteria, ammonia and
phosphorus fram septic tank effluent. Our study shows that the effluent
from septic tanks at our sites did not degrade the ground water to an
appreciable degree; however, sufficient nutrient concentrations were
observed to cause concern should the nutrients be adjacent to surface
waters. Phosphorus as low as 0.02 to 0.05 milligrams per liter and
nitrate concentrations on the order of 0.5 milligrams per liter have
been shown to cause eutrophic conditions in surface waters.1 The
concentration of phosphorus was high because of the high water table at
most of the sites. In soils having low water tables phosphorus would
be less critical since much of the phosphorus would be absorbed by the

2 Both nitrates and phosphates

soil before reaching the water table.
will be diluted by the groundwater as they move away from the septic
tank system. The dilution alone may be sufficient to reduce the
nutrient concentrations to safe levels. It is also probable that
vegetation in the proximity of the ground water-surface water interface
removes a significant amount of the nutrients before they reach the
surface water. Other studies have shown septic tank effluent provides
only about 3% of the total nutrient load taken by three lakes in Polk
County, Florida.> Fram our studies we concluded that the effluent of
properly designed septic tanks constructed in well drained soils with

low water tables does not have a significant impact on the degradation
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of groundwater or adjacent surface waters.

8.2 USE QF SOIL SURVEY MANUALS TO DESIGN SEPTIC TANK EFFLUENT DISPOSAL

SYTEMS. The use of soil survey manuals for the various counties in

conjunction with the methods presented in Chapter 6 provides an
excellent approach to the design of septic tank effluent drainfields,
These soil manuals are now being used extensively at the county level
for storm drainage design. Iocating a building site on the soil maps
and determining the soil type is a relatively easy procedure. Table
"6B" provides a soil rating for each soil and Table "6C" gives the
cj]rainfield area per unit required for the various soil ratings.

The Use of Equation 5.3:camputes a soils percolation rate from the
permeability rates listed in the soils manual without the need to
perform field or laboratory tests. At present a field percolation test
would still be desirable until the validity lof Equation 5.3 is tested on
many more soils than the six soils of this pilot study. The graywater
study that is now in progress should provide a large encugh sample to
test the validity of Equation 5.3.

The sewage design flows for residential establishments given in
Table 1 of Chapter 10D-6 (See Appendix F) show values of 150
gals/day/bedroam. Current data indicate that individuals generate 40 to
50 GPD rather than 75 GPD indicated by Table 1."'1 A safety factor is
desirable in order to prevent any backup in the individual septic tank
system when the assumed maximum use conditions exist. It is likely,
however, that all bedrooms of all housing units, will be occupied by two
people at all times. With this in mind our study indicates that the
requirement of subdivision density according to Section 10D-6.46 (6b) of

the Standards for OnSite Disposal Facilities be altered to take into
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account soil ratings, space availability and flood conditions. The use
of a system such as shown in paragraph 6.3.1 would be useful in this
regard. Presently less than 4 units per acre can be placed in any
subdivision utilizing septic tanks. It is reasonable to assume that
subdivisions on soils with good percolation can sustain more units per

acre than subdivisions on soils having a low percolation rate.

Developers who plan subdivisions on land with good soil ratings would be

rewarded with more units per acre while developers using marginal land
would be penalized with a less dense subdivision and increased cost in
the installation of the disposal system. This system would be
especially beneficial for zero lot line and condaminium developments.
There seems to be no arbitrary density limitation on apartments and
camrercial buildings in Chapter 10D-6.

8.3 OTHER RECOMMENDATIONS. It is also recommended that housing units

on septic tanks not be required to hook up to central sewage unless the

central system has facilities to treat nitrates and phosphates. Whereas

septic tank systems tend to disperse these nutrients, central systems
concentrate them and usually dispose of them directly into surface
waters. This, of course, is assuming that the septic tank disposal
system is operating properly.

Only soils with a "1" subrating should be used for septic tanks
without special considerations. Soils with a subrating of "2" or "3"
are suitable if elevated drainfields are used, if the land has been
raised above flood level using fill or if the land has been drained
artificially by canals or ditches. Soils with subratings of "4" or "5"

should not be used with septic tanks.
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8.4 FUTURE STUDIES. Since most of the sites on this pilot study were

sites having high water tables, it would be desirable to continue the
study on sites where the water tables are at least four feet below

grade.
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APPENDIX - A

MONITORING WELL INSTALLATION

Typical installation of well is shown in Figure-1

Monitoring well casings consisted of two inch PVC pipe with an 24"
slotted PVC well screen. The holes were made by using a three inch hand
auger to approximately 3 feet deep. The casing and screen were
installed and the cne inch jet pipe was inserted through the casing.
A one inch water jet was used to sink the screen and casing below the
surface ground water. When the desired depth was reached, the jetting
was discontinued and the casing was sealed in place by the washed out
soil, eliminating the need to backfill or grout around the casing. The
depth of wells varied, The well screens were not less than one feet nor
more than three feet below the existing ground water table.

All wells were pumped to remove a volume of water until visible
turbidity was at a minimum.

After wells were campleted, they were capped. All wells were

surveyed to establish their location.
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APPENDIX B
LOCATION OF SEPTIC TANK, WELLS, SOIL BORINGS
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APPENDIX C
LABORATORY TEST RESULTS AND STATISTICAL ANALYSIS
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TABLE 7.1

STATISTICAL ANALYSIS

LOCATION NITRATE  AMMONIA CHLORIDE PHOSPHATE FECAL

WELL # mg/1 mg/1 mg/1 mg/1 COLIFORM
MEAN MEAN MEAN MERN MEAN
S.0.* 5., S.D. _ S.D. -

GlWl 0.24 7.84 23.82 1.68 42758
0.25 7.65  13.08  1.69

GlwW2 0.67 2.38 34,92 3.44 6740
ITIE ;ng 10,36 2.92

GlwW3 1.58 0.07 23.12 0.44 636
T om  nm 0w

Glw4 2,25 2.02 26.40 1.89 1436
I?;g 5?;; 15.17 0.87

G1lWSs 3.34 0.10 7.60 0.60 780
IT;; 5?55 9.28 0.07

Glwe 0.11 0.22 12.43 3.87 8358
BTI; 5?5; 7.13 4.36

G2Wl 0.08 18,89 53.80 12,38 265825
ETI; I;?;B 15.71 14.90

G2W2 0.01 0.13 120.00 0.33 52420
0.17 0.09  16.50 0.2

G2wW3 0.22 0.05 30.96 0.20 1614
5?51 3?65 20.35 0.29

G2Wd 0.04 0.07 7.36 3.93 82
0.03 0.05  1.25 7.6
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LOCATION NITRATE  AMMONIA CHLORIDE PHOSPHATE FECAL

WELL # mg/1l mg/1 mg/1 mg/1 COLIFORM
MEAN MEAN MEAN MEAN MEAN
§.0.* 8., S.D.  S.D. -

G2W5 0.25 0.07 15.82  0.80 642
BTIE 5?65 6.14 0.43

ORM1W1 18.16 6.70 139.96  2.83 80768
I;?;; ZTEZ 18.02  2.05

ORMIW2 0.02 2.88 41.78  0.86 43242
0.01 3.48 2072 1.87

ORM1W3 0.12 1.14 41.00  0.09 678
ETI; 5?;; 22,40  0.08

ORM1W4 0.02 1.40 141.24 0.17 827
351 331 14.46  0.26

ORM2W1 0.02 5.20 31.40  0.64 434178
BTBZ 576; 25.16  0.75

ORM2W2 0.012 10.59 76.12  4.42 11846
0.01 7.3 40.67  3.76

ORM2W3 0.02 5.62 59.88  0.44 6106
6?61 ;TEE 24.84  0.28

ORM2W4 0.07 9.15 148.64 0.16 9504
0.1 3.07  61.80  0.13

ORM2WS 0.02 4.84 135.7  0.27 8134
6?61 5?5; 52,99  0.28

ORM3W1 0.01 9.66 178.98  3.33 1301320
BTE' ﬁ;ﬁf 14,75  1.90

ORM3W2 0.01 0.28 649.48 0.16 376294
0.01 0.13  150.18 0.21
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LOCATICON NITRATE AMMONIA  CHLORIDE PHOSPHATE  FECAL

WELL # mg/1 mg/1 mg/1 mg/1 COLIFORM
MEAN MEAN MEAN MEAN MEAN
S.0.*  S.D. S, S.D. -

ORM 3W3 0.01 0.23 88.34 0.08 228
6?6_- 5?5; 18,32 0.10

CRM3W4 0.01 0.08 187.02 0.05 2933
0.0 0.5  22.24  0.03

ORM3W5 0.19 0.10 166.42 0.04 33
5?;; BTI; 13.08 0.04

ORL1IW1 0.01 22.90 49,48 2.80 20240
0.01 8.61  9.29  2.29

ORL1WZ2 0.02 11.77 53.3 0.66 494
5?51 ;?IZ_ 17.40 0.74

CRL1W3 0.03 4,50 29.88 0.21 788
0.03 3.77  5.63  0.17

CRL1W4 0.02 4,21 26.15 0.08 812
STSI ;?g; 14.90 0.06

ORL1WS 0.02 9.30 19.86 0.236 192
0.01 10.16  15.29  0.43

ORL2W1 0.09 14.88 24,65 0.46 111775
STII ;?;;— 19.44 0.28

ORL2W2 0.049 0.33 10.38 0.33 2123
ETBZ- ETSE 5.96 0.18

ORL2W3 0.05 0.43 18.7 0.17 3500
0.07 0.3  1.43  0.16

ORL2W4 0.05 3.98 5.15 0.45 13327
0.04 4.3  2.60  0.09

* G.D. = STANDARD OF DEVIATICN
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FECAL COLIFORM DETERMINATION

Sample Collection:

Thz szmpls for the coliform determinaticn was

-rollected in a MHalgsne bottle. After flushing the beottle

twice, a s2mpls was collected and kept on ice during transit
to the laboratorvy. '

Sample Anzlysis:

Fecz! coliforms were enumerated by means of membrane
filtration according to the procsdures of the U.5.
Environmantsl Frotection Agency, Microbiclegical Mothods faor
Mopitorina the Epvironment Watesr =and Wastss. , EPA
600/8-75-017 (1978). Appropriate ,volumes of sample were
first filtered thrcuzh €2lman GN-&, 0.45 um, 47 mm membrane
filters (Gelman Sciences, Ann Arbor, Mich.) and then placsd

on MF-C zgzr (Difco, Detreit, Mich.). After incubation at
44.5 degrezs cantigrads for 24 hours, dark blua colonies were
scored as feczl! coliforms. /
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N

PARAMETER

Fecal Coliform (2 Colonies/100 ml)

" LOCATION, WELL #

Gl Hl'
Gl W2
GI'W3
Gl ¥4
Gl W5”

Gl W6

Gé Wi
G2 W2
G2 W3
G2 W

G2 k5

S1
8-4-82
48,300
* 6,200
1,500
2,500

1,300

21,000

s1
8-4-82

180,000

5,000

1,700

SAMPLE #, DATE RECEIVED

S2
8-10-82

\

630
6,300
1,000

2,000

oo

20,600

- 82
8-10-32

560,000

80,000

2,000

1,000

90

S3
8-28782
1,266

200

400

80
40
30

s3

8-28-82

10, 000
400
100

30

200

s4

9-7-82
113,300

2,300 -
200
300

2,200

100

S4

9-5-82

310,000

1,100

70

80

10

S5
9-11-82

50,300
18,700
80
2,300
60
60
S5 .
9.11-82
183,300
600
900

300

300




'>ARAMETER  Fecal Colifcrm (# Colonies/100 ml) I
LOCATION, WELL # SAMPLE #, DATE RECEIVED l
s1 S2 . S3 S4 55 -
8-56-82 8-11-82 8-24-82 g8-31-82 9-7-82
ORM 1 W1 90,000 303,000 2,700 8,100 Zo l
ORM 1 W2 31,000 185,000 140 60 10 - l
‘ ORM 1 U3 30 3,200 60 100 i '
 ORM 1 W4 5 4,000 100 30 0 “§
.
| |
| s1 52 53 s4 - s5 l
| 8-6-82 8-11-82 8-24-82 8-31-82 9-7-82
© ORM 2 W1 1,470,000 700,000 300 130 460 I
l
| ORM 2 U2 8,300 50,000 200 200 530 l
4
ORM 2 W3 300 30,00C 150 60 20 ) .
ORM 2 Wd 360 46,700 0 460 0
| G 2 iJ& 670 40,000 0 0 0 '
‘ . S1 - 82 S3 54 ShH
‘ 8-6-82 8-11-82 8-20-82 8-31-82 9-7-82 l
'\
| ORM 3 W1 196,600 2,410,000 1,500,000 2,130,000 270,000 )
!i '
| i
ORM 3 W2 70 1,860,000 2,200 8,300 900
" ORM 3 W3 170 570 400 0 0 l
ORM 3 ¥4 200 NA 11,300 200 30 ’ '
OrRM 3 W5 30 NA 0 30 70 : l
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PARAMETER Average fecal coliform (#colonies/100 ml)

LOCATION, WELL #

ORL 1 W1
ORL 1 W2
ORL 1 W3
GRL 1 W4

ORL 1 W5

ORL 2 W1
ORL 2 W2
ORL 2 U3

ORL 2 U4

s1
8-7-82

20, 600

700

2,130

4,000

660
sl

———————

SAMPLE #, DATE RECEIVED

S2 S3- 'S¢ S5
8-12-82 8-26-82 9-2-82 9-10-82
6,000 42,000 32,000 600

900 470 200 200

200 1,100 500 ' 10

0 30 30 0

100 100 100 0

/

S2 S3 54 S5
8-12-82 8-26-82 9-2-82 9-10-82

430,000 3,800 7,900 5,400

5,600 600 2,200 90

6,300 2,900 2,600 2,200

19,000 34,300 10 o
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DETERMIMNATION OF NITRATE/HITRITE
Sampl=s Co]iection:

The sample was collezsted in &an idznticzl] manner to
the collection of the pH sampls. At the laboratory, the
water was filtered through Whatman GF/A Glass Microfiber
Filt=rs (2.4 em}, plazed inte AuvtcAnalyzer cups and
refrigerated at 4 degrees centrigrade until an2lvzed.

Sample Analysis:

: The determination of nitrate/nitrite in each szmple
was-done according to the Mathods f£or Chemical Analvsis of
Yater and Yactzs , EPRA-600/4-79-020 (1979), Method 253.2Z.

Summary of the Method:

-

A filtzred sample is pzssed through a ceclumn
containing copper and cadmium wire to reducs nitrate to
nitrite. The npitrite (that originally present plus reducsd
nitrzte) is detzrminsd by diazptizing with sulfanilzmide and
coupling with H-(i-naphthyl)-ethylenediamine dihydrochloride
to form highly colcrsd azo dys which is measured
colorimetricezlly.

Sepp2 znd Epplication:

This methed pertains to the determinztion of nitrite
singly, or nitrite and nitrate cembined in surface znd salins
waters, and domestic and industrial wastes. The applicable
ranges of this methed is 0.05 to 10.0 ma/liter nitrata-nitrite
nitrogan. The rzncz may bs extended with sample diluticern,
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' PARAMETER  Nitrate/Nitrite

t

LOCATION, WELL #
S1
8-4-82
61 M1 ©0.02
Gl 42  <0.01
Gl 43 2.95
| n
E _ .
: Gl W& Y <0.01
|
Gl W5 4.64
GL W6 - <0.01
51
| 8-4-82
|
\ G2 Wi - X
G2 W2 <0.01
G2 13 0.14
G2 W4 0.07
G2 U5 0.26

SAUPLE #, DATE RECEIVED

s2
8-10-82
)

<0.01
<0.01

0.68

0.07
52
8-10-82
| 0.24

0.40

0.12

0.38 -

95

S3
8-28-82

0.60
0.19
<0.01
4.07
4.17
0.09
S3
8-28-82
<0.01
0.02
0.59

<0.01

0.43

54
9-7-82

0.18

2.72

4.19

1.56

<0.01 .

<0.01

54
9-5-8z

0.04 .

" 0.04

0.15

0.05

0.11

S35
9-11-82

0.38
0.44
0.05

1.98

0.37

S5
- 9-11-82
<0.01
0.02
0.11

0.03

0.06




LOCATION, VELL £

. - -0RHM-1 M1

ORM 1 W2
CRM 1 13

ORM 1 W4

ORM 2 U1

ORM 2 W2

. ORM 2 W3

ORM 2 14

o2 Nk

ORM 3 W1

ORM 3 U2

ORM 3 13

ORM 3 M4

ORM 3 W5

51
0.04
<0.01
<0.01
<0.01

S1

8-6-82
<0.01
0.027

<0.01

0.27

0.04
S1

.8-6-82
<0.01
<0.01
<0.01

<0.01

<p.01

_§AHPLE #, DATE RECEIVED

52
8-11-82

0.09
<0.01
<0.01
0.02

s2
8-11-82

0.03
<0.,.01x

0.02
/.

0.03

0.03

52
8-11-32

X

96

53

8-24-82

35.2

0.03

0.144

0.63

S3
8-24-82

0.03

<(.01 _

0.02

<0.01

-0.02
S3

.8-24-82 -

<0.01
.02

<0.01
<0.01

<0.01

sS4

8-31-82 .

© 38.2
0.03
<0.01
<0.01
S4

8-31-82
<0.01

<0.01

0,03

0.03

0.02

sS4
8-31-82

<@.01

<0.01-

<0.01
<0.01

0.27

S5
9-.7-82
17.3
0.02 -
0.44
<0.01

S5
9-7-82
<0.01
<0.01
<0.01
"<0.01

<0.01

S5
9-7-82

"+ <0.01

<0.01

<0.01

<0.01

0.45




|
| i
“ARA?-!ETER Nitrate/Nitrite
' OCATION, WELL # SAMPLE £, DATE RECEIVED ] I
!_—'—"""—_-——_— o~ — 7
% S1 52 S3 sS4 S5 l
' ' 8-7-82 8-12-82 8-256-82 9-.2-82 9-10-82
ORL 1 M1 40.01 <0.01 <0,01 0.03 <0.01 ' l
ORL 1 W2 <0.01 <0.01 <0.01 0.04" <0.01 I
 ORL 143 <0.01 <0.01 0.05 0.06 <0.01 l
| . | ]
ORL 1 W3 <0.01 0.03 0.04 | 0.02 <0.01 |
| i
ORL 1 W5 <0.01 0.03 <0.01 0.03 <0.01 l
I 4 .
1 S2 s3 4 55 |
e 8-12-82 8-26-82 9-2-82 9-10-82 l
ORL 2 W1 <0.01 0.27 0.15 0.03 <0.01 l
0RL 2 W2 <0.01  0.09 ~0.07  0.06 <0.01 |
ORL 2 U3 | <0.01 0.18 0.03 0.04 <0.0i .
ORL 2 ¥4 <0.01 0.11 _ ,0.06 0.03 0.03
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DETEBMINATIGN OF AMMONIA

Thz szmpl for ammenia was cellected in & N2 lgene
bottls and immediataly acidifisd with H.50,. The bottls
was th=n ¥k=pt o=n = during ths transport back to th=
jaberatery. At ths laboratory, three replicate samples were
filtersd through Whztman GF/A Glass Microfibar Filters (2.4
cm), stered in AvtcAnalyzer cups and refrigerated at 4 :
dagrses centiagrzds until analysis.

ig wzs analyzed according te the mighggi for
Chemiga) Apslvsis of Watar and Wastes , EPA-600/4-79-020
5. 1. , -

h=ncl and hypochiorite react with ammonia
tius that i%5 prcporticnal to the ammonia
Blu=z coler feoermsd is intensified with

i P
to form indophanel
ccencentration. Th
sedium nitroeprussi

Scops and Application:

vers the dstermination eof ammoniz in

This methsd co
drinking, surfacs, and salins2 watsrs, domestic and indusirial
wastez in ths razngs cf 0.01 te 2.0 mg/l NH, 25 N. This
range is for photomsatric measuraments madaat 6390 - 660 nm in
a 15 mm or §9 mm tubular flow cell. Higher cencentrations
czn be daterminsd by sample dilution. Approxzimately 20 to 60
samplss psr hour cz2n Be z2pnzlvzed.
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1

PARAMETER

AMMONIA

LOCATION, WELL #

i

61 Wl
Gl W2
Gl U3

Gl W4

GL W5

Gl Y6

Gé Wi
G2 W2
G2 W3
G2 W4

G2 U5

S1

. §-4-82

0.27
0.95
'qioﬁ
1,32
0.05

0.23

sl

- 8-4-82

0.08
<0.01
0.02
<0.01

0.11

§EﬂPLE #, DATE RECEIVED

NY4
8-10-82
\

0.36
1.14
0:09
6.31
/0.18

0.30

s2

8-10-82

17.84

0.17

0.03

0.06

0.08

160

S3
8-28-82
18.33

7.11

0.08

0.26
S3
8-28-82
37.95
0.24
0.07

0.05

0.05

sS4
9-7-82
'9.70
1.71
0.12
0.15

0.09

0.21

S4

9-5-82

19.05

0.13

0.08

0.14

0.06

9-11-82

10.53

1.00

<0.0]

0.02
0.09
0.12
55-
9-11-82

19.54

0.09

0.03 .

0.11

0.07



-PARAMETER

LOCATION, WELL #

ORH 1 W}
ORM 1 W2
ORM 1 43

ORM 1 W4

TR 2 Ul

ORM 2 W2

ORM 2 M3

ORM 2 W4

oPn 2 s

ORM 3 W1
ORﬁ 3 12
ORM 3 U3
ORM 3 W8

ORM 3 W5

9.03
0.86

0.61

Sl
8-6-82
2.34
3.31
5.88
9.03
4.04

Sl
8-6-82

0.09
0.21
0.04

<0.01

SAMPLE #, DATE RECE

S2
8-11-82

1.66
1.08
1.47

S2
8-11-82

5.63 ,

11.06

4,76
S2
8-11-82

0.21
0.25
0.03

<0.01

101

$3
8-24-82
4.08
0.50
0.13

1.03

S3
8-24-82

4,86
7.18
6.70

3.89

2.44
S3

8-24-82

0.37
0.28
0.14

0.09

IVED

——— e

sS4
8-31-82

11,45

1.32

7.23
10.53

4S%§

8-31-82

. 0.39
0.10
0.10

0.33

S5
9-7-82

;o:oa
1.90
249
2.49

S5

9-7-82

8.20
20.51
'7.5é
11.25

85&?

§-7-82

5.66
0.35
0,33
0.09

0.08
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PARAMETER

ORL‘I W1
ORL 1 W2
ORL 1 W3
ORL 1 Hﬁ

ORL 1 W5

ORL 2 M1
ORL 2 W2
ORL 2 W3

ORL 2 VW4

S1
8-7-82

28.3
4.29
0.443

0.127

73

5

——————
— — e
e e i

SAHPLE #, DATE RECEIVED

S2
8-12-82

24.4
4.29
2.57
9.43

6.9

8-12-82

22.9
0.3
0.03

0.3

102

S3 S4
8-26-82 9-2-82
27.3 7.1
6.86 21.47
e 6.00
_— 3.0
4.3 3.0
$3 - S4
8-26-82 9-2-82
22.9 - 8.6
0.7 0.2
0.7 0.2
. 0.6 9.4

S5
9-10-82

26.8

©21.96

9.00

4.3

5.0

55
9-10-82

5.1

0.1

0.8

5.6



DETERMINATION OF TOT:l PHOSPHATE

Samplz Collsction:

Th= szmple w2s collected in an HCl-wzshed Mzigans

- ‘bottls. After flushing the bottle twics, a samples wes

cellzcted 2nd kxept cn ice during transit to the }lakorateory.
At tha2 latoratory, approrimately 306 milliliters of solution
were filtsred through Whatmzan GF/A Glass Microfibsr Filtars

(2.9 tp), 2cidified with HZSD4 and storsd at ~20 degresas
centigrade vntil znalyzed.

Sample Anzlysis:

Phosphorus was determined zccording to Mzthods for
Lhemicz] Bpnalvsis of Water and Wast=zs , EPA-600/4-7%-020
(1979), M=athod 385.1.

Svmmzry ¢f the M=thod:

Arnonium molybdate znd antimeny potassium tartrate
react inm z2n z2cid madivm with dijuts splutions of phosphorus
to form 2n antimony—phospho—maiybdata complex. This complex
i5 reduced to an intans=sly blus-colered complex by ascorbisz
gcid. The color is proporticnal to the phosphoris
concentration.

Only erthephosphate forms z blue coler in this test .
Polyphczphates (end scme eorgeanic phosphorus compeounds) maiy he
cconverted to thks orthephosphate by manuzl sulfuric 2cid
hydrolvsis. Grgznic phosphorvs ccmpounds may be coenvartad to
the crthephesphats form by mznusl persulfeate digastion. The
developzd zolor is measured sutomatically on the
AutoAnalyzs=zr

The metheds are uszblz in the 0.001 toc 1.0 mg P/liter
ringe Bgprorimately 20 - 30 samplss psr hour can te
anzlyzed

1o
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FEAK HEIGHT {(CH)

1

1 1

.2

l3 .4
COMCEMTRRTION OF PHOSPHATE (H&e-L)
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ARAMETER

Phosphates (mg -P/liter)

(OCATION, WELL #

Gl W1
Gl W2
Gl W3
Gl W4
Gl W5

Gl W6

62 W1
62 W2
62 W3
G2 a4

G2 U5

SAHMPLE #, DATE RECEIVED

s 52
8-4-82 8-10-82
\
© 0.97 0.36
2.20 1.21
0.22 0.36
2.47 3.09
7
0.61 0.51
0.87 | 3.05
s1 82
8-4-82 8-10-82
0.32 10.29
0.07 0.18
0.09 0.06
0.51 0.66
0.29 0.47
105

S3

8-28-82

4,62

7.73

e

1.58

0.59

11.53

S3

8-28-32 .

33.88

0.61

0.73

17.56

1.05

S4

9-7-82

1.43

2,62

0.74

0.92

0-71

2.39

sS4

9-5-82

5.01

0.46

0.06

0.61

1.37

S5

9-11-82

..

1.02

1.40
0.57

1.50

S5

9-11-82

e

0.34
0.08
0.32

0.82

N L]

.



PARAMETER  Phosphates (mg P/Liter) : !(

LOCATION, WELL # SAMPLE #, DATE RECEIVED
- s1 s2 $3 54 S5 '
8-6-82 8-11-82 8-24-82 8-31-82 9-7-82
ORIt 1 W1 0.30 4.86 . me—m 2.08 4.08
ORM 1 W2 4.20 0.02 . 0.01 0.01 0.08 °
ORM 1 43 0.09 0.02 0.04 0.23 0.08
ORM 1 U4 0.05 0.64 0.02 0.08 0.05
l
S1 S2 S3 sS4 55 J
8-6-82 8-11-82 8-24-82 8—31-82 q-.7-82
ORM 2 W1 0.27 0.31 * 0.25° 1.98 0.38
ORM 2 42 1.44 3.14 0.81 7.29 9.40
/ .
ORM 2 W3 0.38 0.31 0.06 0.67 0.76
oRM 2 W4 0.03 0.27 0.01 0.30 0.17
1 2 JS 0.04 0.08 0.15 0,38 0.7
oo 2 Wo 5 $2 X 54 S5
8-6-82 8-11-82 8-24-82 8-31-82 9-7-82
ORM 3 W1 5.37 3.85 2.68 4.33 0.40
ORM 3 W2 0.03 0.17 0.02 0.07 0.53
ORM 3 U3 0.05 0.04 0.02 0.03 0.26 -
ORM 3 U4 0.03 0.03 0.04 0.09 ———
ORM 3 U5 0.02 0.10 0.02 0.02  ———m-
106 |



PARAMETER

Phosphates (mz P/liter)

LOCATION, WELL #

ORL 1 11

ORL 1 w2

ORL 1 U3

ORL 1 W4

ORL 1 U5

ORL 2 U1

ORL 2 W2

ORL 2 W3

CORL 2 ¥4

S1
8-7-82

4.59

0.22

0.43

0.09

0.03

SAMPLE #, DATE RECEIVED

S2
8-12-82

4.70

1.93

0.07

0.13 .,

0.06
4

rd

S2
8-12-82

0.51

LT P,

107

S3
8-26-82

0.20

0.30

0.20

0.13

0.01

S3
8-26-82

0.83

(S

0.17

4
9-2-82

4,12
0.71
0.;2
0.01

0.08

0.27
0.02

0.43

S5
9-10-82

07.41
0.14
0,02
0.03

1.00

S5
9-10-82

0.20
0.19
1 0.33

0.37



DETEEMINATION OF CHLORIDE

Sample Collzction:

The sample for the determinztion cof chloride wss
collscted in an identical mannar to the collection of the pH
gsample., At the lzbecratery, thres replicates of the sample
were filtesred through Whatman GF/A Glass Microfibar Filtsrs
(2.4 cm) . poursd intec plastic AutoAnalyzer cups and
refrigsrated at 4 degrees centigrads until analyzed.

Samplz Analysis:

The samples were znalyvzed according toe the procedures
cutlined in the Mathcds for Chemical) Apalvsis of Water ang
YWastas . EPA-600/4-79-420 (1279), Method 325.1. This msthod
is describsd in summary balsw.

Summary of Ma2thod:

/

Thiocyanate ion (SCN) is libsreted from msrcuric
thiocvanate through sequastrztion of mercury by chlorids ion
te form uvun-icnized maesrcuric chloride. In the presaence of
fzrric ion, the libka2rzted SCH forms highly colorsd f=2rric
thiocvanate in cencesntraticn proporticonal to the originszl
chloride ceoncesntration. '

Scopae and Application:
This azvtomated method is applicable to drinking,
surfaca, and saline watsrs, domsstic and industrial waste=s.

The applicahbhle ranges is 1 to 250 mg C1/1. Approzimately 15
samples per hour can bz anzlvzed. .
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CHLORIDE COMCEHTRATION (MG-L)
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Chlorides, mg/1

PARAMETER

LOCATION, WELL #

————

61 W1
Gl W2
GL W3
Gl Y4
G1 Y5

Gl W6

62 W
62 W2
62 W3
G2 W4

G2 5

sl

8-4-82

7.4

16.8

11.2

16.8

6.3

S1

8-4-82

104.8

9.6

7.0

4.9

SAMPLE #, DATE RECEIVED

52
8-10-82

\

6.7

23.0

12.3

24.5
2.7
6.1
52
8-10-8%
73.3
107.8
20.3
8.4

19.2

110

—

$3
8-28-82
46.3
‘ 46.3
19.8

52.3

4.8

9.9

S3
8-26-82
55.3
115.3
20.9

8.1

18.4

sS4

$9-7-82

38.8

49.3

23.4

24.2

23.7

21.3

54

19-5-82

35.0

131.5

44.9

7.9

19.1

S5
9-11-82
19.9
39.2
48.9

14.2

6.4

18.8

S5
9-11-82
51.6

143.6
59.1

5.3

17.5




PARAMETER _ chlorides, me/1 l
LOCATION, WELL # . SAMPLE #, DATE RECEIVED I
s1 52 3 S4 55 -
8-6-82 8-11-82 8-24-82 8-31-82 9-7-82
ORM 1 W1 166.3 124.6 121.5 144.3 143.1 I
ORM I W2 23.7 38.8 21.9 53.6 70.9 '
ORM 1 %3 ‘ 20.6 31.7 22,5 64.9 65.3 l
| ORM 1 W4 115.9 145.2 144 .4 151.4 149.3 l
| s1 Yi 3 54 S5 l
1‘ 8-6-82 8-11-82 8-24-82 8-31-82 9.7-82
| ORM 2 W1 18.4 22.7 » 19.8 21.8 76.8 l
ORM 2 U2 13.8 73.7 68.1 109.7 i15.3
) ' l
ORM Z W3 22.7 48.1 66.5 79.2 |, 82.9 l
CRM 2 4 132.9 177.6 a47.2 194.6 190.9
-—"'J -
29 7 U5 84.8 160.1 74.5 164.5 - 194.6 I
%% - s1 $2 3 sS4 o ss
8-6-82 8-11-82 8-24-32 8-31.-82 9-7-82 l
ORM 3 W1 170.9 169.3 184.3 . 202.6 167.8
ORM 3 42 525.7 829.3 474 .5 ° 798.4 619.5 I
ORM 3 W3 65.0 83.9 101.7 S111.3 ~79.8 '
ORM 3 Wi ©150.8 184.7 206.0 204.2 189 .4 , '
ORM 3 U5 146.2 169.3 179.3 175.4 161.9 l
111 l



pARAMETER _ CnioTide, me/l 7
LOCATION, WELL # ' SAMPLE #, DATE RECEIVED
_LOCATION, MELL ¢
S1 sz 3 S4 - S5
8-7-82 8-12-82 8-26-82 9-2-82 9-10-82
ORL 1 W1 65.0 49.0 48.7 41.3 43.4
ORL 1 W2 83.2 48.7 42.8 52.1 39.7
ORL 13 24.3 25.9 27.4 36.;7 ) ‘ 35.1
ORL 1 W4 20.3 16.8 19.1 X 48.4
ORL 1 U5 19.3 24.4 7.5 _ 5.0 43.1
51 S2 $3 s4 S5
: 8-12-82 8-26-82 9-2-82 9-10-82
ORL 2 W1 X 8.1 - 24.4 52.0 14.1
ORL 2 W2 X 6.4 12.5 4.8 17.8
ORL 2 W3 X 18.0 19.1 20.5 17.2
ORL 2 ¥4 - X 2.6 o 6.1 7.2 - 8.7
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APPENDIX D
SOIL BORINGS AND SOIT, TEST
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DT A AFEET

LOG OF BORINGS

BAGKA SITY SAAD vy

(2418 sw ethpR,, fvu) 2(2418 sw 8pr GviLL)|

J_ OF SANPSTNE 64) Y| soonw siry save G )
- 7f 27 B SAD ) 7R OF ST T ¢7- 88as sARD W SO
4.,6,,“% BAN. SKTY SA. u/‘r/a of @AY 5 FOBANGE SANOY cmf-/ B
“L Bav swod coay wirmal ser wiposrane <gc)
Z SAnposTevE (L)
3(363 NW 49'NTER ,GAINESVILLE ,FL) |
““/ BROWN SKTY sAnDEH) |
51 : L SRS SAD W 7B 0F ST (Sw)
B | | .
g
_? LRI ST SR SM) |
S
10 4 I

TrEE

L

UNIVERSAL ENGINEERING -i

t——  TESTING TEST BORINGS

2%{/@\:?; COMPANY

ea, o GAINESVILLE , FL.

D By: Dat - Scale: 4/

QORLANDO MERRITT ISLAND C:\ae::':edyﬂf[w D:t:: - 9 JZ e /?
DAYTONA BEACH GAINESVILLE
FORT MYERS WEST PALM BEACH Qrder No: Report No: Page:

114



GAINESVILLE SOIL BORING RESULTS

SITE No. 1: H. HOLLAND
2418 SW 8th Dr.

SITE NO. 2: T. MARTIN
3631 NW 49th Terr.

SITE 1
PERGOLATION RATE 450 sec/in
PERMEABILITY RATE 2.25%10 3 ft/min
HEIGHT OF WATER TABLE 3.0 ft.

115

SITE 2

46 sec/in
3.10x10'2ft/min

4,0 ft.



PROJECT KAME: o

[ -

(f_: “)

IST DEPTH: 1O _£75 (1D
G.¥W.T. DEPTH: cwr L (1)
IIAT!C WATER LEVEL: swit__ 20 (ft)
GAUGE PRESSURE: P (i)

!]\'{HEH TD1S ABOVE CwJT

DATE: /27/2

TEST Ho.: ”_JLHTITY: ;
LOCAT | ON: Réza staran! = oxmens 2l

STRATA:

solL TYPE: (_5»’2 — UMIFIED SYSTEH o<
o ssiEre #rrod

[ WHREN 7DIS BELOY JIT
He Sl —(TD~CwIT) T+ (CPx2.30)

H= Swil+(CPx231)
o~ 10 g (XT3 H-[ -C. - Y3 +(¢ 22
| (TRTaL: [EYVOLUMETRIC FLASK
v=(a*58)
IFIHAL READIHG Gals) V= (4-8) MISIZE (s, zek) Ve (=l
immAL READING (gats) V= arsyBMo- REFILLS (mk) V= (ats)
FOR SOREHOLE PERMEABILITY APPARATUS ;
}u_ms - (3 FALLING HEAD |
STATIC HEAD . [} STATIC HEAD
ll 1D TEST PIPE ' : gn -)p _PIPEJ.75 TUBE
ITDTAL DROP: N TOTAL DROP:
A) () V=>A%3) ) ) 2D V= (AcB)
'5) ' (eal /D V- _(gar) B) (/7)Y Gaks)

L'_A}’SED TIME 1K SECORDS(D) _ /5 {HIK.)

__‘:’__-_ ___.i._,
K-_C * 210 -

v= voLurd (gals) £ = TIFE (5ec)

l'HGTH OF CASING:
DIAMETER: 4.0 " P _
5"- - STATIC WATER LEVEL !

l REFEREMNCE:
c- 49495 R <
C= 9926 FOF Nl DT

Lo
als = =

— 37&24

{8

N CASIRG FROM 70O . .

PAGE 575 OF EARTH MiX

10 S JEDULE <20 PAC
CL SIS

,  (sec.) t- Fro__[sec.)

- comiSec.)
= 2.5

C L - HEAD (1) K=

V=572 mils : .

./

UAL Des E-18 ' -
l%{__:__@?B%é %} _

By
,’A]/ "\
——-’IJJnnarvqnl & ASSOCIATES, s
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FRDJECT K2ML: —
I ] DATE /Y38 I

TEST Ho.: IDEXTITY:

!LSl DLPTH: 1O /A5 (1D
JY.T. DEPTH: cwr_2.0 () 77 LOCAT | QR : Mo in ORmend BEAGH
ATIC WATER LEVEL: swoL_Fo () STRATA:
GAUGE PRESSURE: P ——__ (p=) SOl TYPE: (3§) Lwhécn SysTEM OF
I | gensirrrcrion y
!J WHEH TO1S ABOVE CwIT 7 WHEH TDIS BELOY ST |
H= Sull+ (GFPX230) : H-C‘SLJL.-(TD'-C:“/T):?* (CPxE. )
l . 30 4 ——xT3]) w-r ¢ B} 33 +(C oz
H,-_ 3.0 (ff_) - (;f) .
v vever ) VOLUMETRIC FLASK
v=(a~*8)
I)FIHAL READIKG ) V=(4-5) ASI1ZE _ prs,oek) VR ('
l)lH!T!AL READIHG (galsd V© (s21) BINO- REFILLS S(ts) VY (5o°
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E}LLIHG - o [J FALLIKG HEAD
VSTATIC HEAD . [JSTATIC HEAD
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lTOTAL DROP: _ TOTAL DROP:
2 o3 ye=(AXB) 2) Ry V=(axB)
. . P -
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lHGTH OF CASIHNG: '

D1 AMETER: 4o Pre _ N
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Th = Test depth, in feet as measured {rom ground surface.
GWT = Depth to ground water level table, in feet as measured from ground
surface.
SWL = Static Water Level, in feet as measured from constant water level
to bottom of casing.
H = llead, in feet.
V = Volume, in ml.'s required to maintain constant head for 15 min-
utes.
TD = ENo) ft GWT 3.2 ft SWL <O ft
______________________________ U
1
l
]
]
t
-~ : >
! A
Ground Surface t  Ground Surface
_ i
777/ ; /77
|
g f GWT
S¥L : , TD SWL
TD [ e o A .
GWT } R |
|
| | |
¢ ; Y
R . :
i
- |
GWT Below test deptin ' GWT Above test depth
H = SWL : H = SWL + GWT - TD
t
|
1
1
g
H = “Z, D feet V= &=2ALS ml.s ‘
Permeability (k) = Q;Q%EZX (Feet/Day)
K= _45.9 (Feet/pay) '
o
Proj. No. Date /g-/7-£2-) CONSTANT HEAD FIELD PERMEABILITY
Proj. Name J =
7 SEY, //
Test No. Test Loc. 7745~ cééél:%)gﬁgﬁg?é;ﬁi&ggﬁgﬁ&;”c‘
. B p— : roject No.:.
Soil Description.Z— /7. =%, Orawn by: Scate Project Mo
Checked by: Date: Sheet No.: y
3 _
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FROJECT KAME: o

: (ﬁ,.:")
£EST DLPTH: 7O £33 (1)
G.W.T. DEPTH: cwJr 72 (1)

lsnmc WATER LEVEL: swib .33 (i1
GAUGE PRISSURE: o P———"(p=i)

lj WHEN TD1S ABOVE ©&w/T
H= SuwL+(GPx231)

’ |
DATE: _zci7/?x !
' |

JEST Ho.: IDERTITY:

LOCAT I ON: AL4E0s C28F

STRATA:

SOIL TYPE: (57) - ywreiéw SYs7z4) OF
CLazst v 7108/

(O WHEH 7DIS BELOY <&wW/T
M- 5w ~(TD-SIT) T+ (CPxc23l).

I M- 033 +( — T ) ~ H-[ - - )3 +( x
H~ 2.33_ (1) H - )
:IMER METER L%DLUHETR;C FLASK
' V= (A4x8)
'1)FIHAL READING ol V=(A-B) ASIZE  (reszeB) VY (i
IS)IHITIAL READIKG (galsy V*© (oais) BINO- REFILLS () V°© Ious
£0R SOREHOLE PERMEABILITY APPARATUS
;ALLIHG - [ FALLING HEAD
STATIC HEAD , . [J STATIC HEAD
I" iD TEST PIPE o : ¢* -|p.PIPES.75 TUBE
TOTAL DROP: B ~ TOTAL DROP:
A) () V=(4Ax8) a) F V= (4<B)
I B (&) NV (5=%5) B _ (mlR) V- Gals)
lU\}’SED TIME N SECONDS() _ /7 (MIR.] = {sec.) - P2 (sEc.)
v - - '
l X—- < X FT2r1 = Fate (omfsSec.)
- dEAD () K=" 3.7 1

e .vaz_urn__! {_94!5.) t= 72 (se)

IEHGTH OF CASING: :
DIAMETER: 40" P i
I‘v’L ~ STATIC WATER LEVEL IR CASIHG FROH

REFERENCE:

- 49495 [ORX 9

C = 2986 [OF KTl f??EEL CASIANKS

I, M)
‘cals = 37854

pAGE 575 OF EARTH MA
D SeUEDULE <o O
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PEOJECT KiME: ppp

ST DEPTH: 0 Z.o (1)
G.¥.T. DLPTH: cuJr 26 ({1.)

lunc WATER LEVEL: swiL 30 (f1)

GAUGE PRESSURE: o P (psi)

|
L

WHEN TO IS ABOYE CwJIT
H= Sullr (CPx23])

DATE: e '

JEST Ho.: IDERTITY:

LOCAT 10N - 2SCrCE FOfSE

STRATA:

soIL TYPE: [51’2 —~ UNMIFIED SYSTEA
2= a5t ATION

] WHEH TDIS BELOY &IT
M-l ~(TD ~wITYT (CPx231):

j = y (——FE3I) -l ¢ - 33 +C =
H- Zo (1) M- CFRD
Jfprer vever OfOLUHETRIC FLASK
v=(4~75)
: . i _ ‘ FS = (rfl’J
YFIKAL READIKG ot V={4-8) ASIZE (w37 ) Vv
')!HITIAL READING ____ (gasd VY~ (s=is) BNO- REFILLS (k) V© (5ot
FOR SOZEHOLE PERMEABILITY APPARATUS
j!lémna - o [J FALLING HEAD
FSTATIC HEAD . [JSTATIC HEAD
l" 1D TEST PIPE o : y" -{p .PIPEJ.75 TUBE
~ TOTAL DROP: ~ TOTAL DROP:
A) () V=(AX3) A) D V= (4<B) |
I ) ________(_‘3-31/7-{?) V- (5ak) ] B) ________,___@al/ﬂ) i Gals)
ILJ\:"SED TIME 1R SECOKDS(Z) (HIK.) (SEC_-) - ________[SEC.)
+/ ) _ ! - . -
K- < % F211 - - i } 2 € I — comfses)
K=" 77 il

v= voLurpd (9al5) { = TIFIE (55)

IEHGTH OF CASING: :

DIAMETER: o P . .
.HL ~ STATIC WATER LEVEL IR CASING FROM 7D

REFERENCE: PA

C- 9445 FoR <47 ID
O 998 FaS It 4.?—7'551_ CHSIAKS

o ks = A
—

37854

Ll - 1EAD FR)

GE 575 OF CARTR MARUAL Des

s IEDULE <O =V o
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APPENDIX E
TABLES RELATING TO THE SCOIL'S STUDIED

FRCOM THE SOIL SURVEY MANUALS

5 . .
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G MmN ESVILLE S\vTE 4

SCIL I NTE

APRETATION S

31C SLICHTGN FIRE SamDd,

R ECCRDOD USDA-SCS

B=T9

3 7O & PEACENT SLCPES

THE BLICHION 3ERJES CCM3ISTS OF POCALY DRALWED NEARLY LEVEL TO SLOPING STILS In CENTRAL FLORIDA. IN A REPRESENTATIVE
PROFILE. THE SURFACE LAYER [5 YERY DAIK SAAY SAkD ABOUT 5 [NCMES THICK. THE SUBSURFACE LAYER E£XT<n03 TO DEATHSES OF 28
INCHES AND L[S GRAY SAND. THI SUSSIIL IN THE UPPER 4 IWCARES 15 GRAY SARDY LCAM. DARK GRAY SANOY CLAY LOAM BETHEEM DEPTHY
OF 30 TO &5 IMCHES., AND GAAY SANDY LAY LTAN TG T7 ImCRAS, BELOW THIS TO 81 INCrES AND OEEPER 13 GRAY STAATIFIYD LCamy

ANO SANDY WATEELAL,.

| ESTIMATED 201l >eco=pties [}
jospTH| ] | 1FRACT|PERCENT OF MATERLAL LESS ILlQUID |PLAS= |
{erna1d USDA TEATURE ] uNIrtED ] AASHTO I>3 1IN} = = | LimeT jrigiTyl
i 1 1 ! 1tpCTyl & 1 _pa_ | o | 234 .| InoEx |
1 e-3iles 15P—sat, Sw |A=2mty Am3 I 0 55100 $3-)00 A5-62 8-S | - LR
131-37|5L, Fs5L ISm, Sw-5C |-z 1 9 %5100 95100 85-98 20=-30 | <25 |wo=7 |
I37-e0fscL {sc lims I 6 {95100 95=100 85-98 J6=4% | Ju=a0 |i8-2e |
Jao=-70]5¢L. SC Isc la=2, =8, a=P 1 0 [95-150 90=100 83=5a 30=30 | 23435 |i1-24 |
| 70=-80] SA-SL-5CL | S5, sM {A=2—a I & 195=100 90=100 80=93 20=30 | <28 |[we-7 |}
1 1 i 1 ! ! 1 1 1
J10EBPTH| LAY IMOIST BuiLK| PESAMEA= AVAILASLE P SCIL | SALINITY | SHAInK= |ERACSION|WINDG [CRGANIGC] CORRQLIVITY I

!

!
EIML)I4PCT §{ DENSITY | BILITY [BATER CAPACITY]REAGTICN] (MunOS/CH)| SBELL |FACTORS|ERGO.IMATTER |
b 1S2mmil {GrCmMa) | (iNswE) ] IS ET4LT) P {pwy 1 JPaTeNTIaLl K | T IGROUP| (egT) 3 SFeEel ICOMCRETE]
] o=31] 2~12{31.35x1.80 | 8.0-20 ] 0.0%-03.10 j4.5=0.0 | - [} [R-1 js20l S| = |} 1=a |_plgH [ wigH §
[31=37]13=2013.55=8+70 | 2.0=6.0 | 0.16-0.18 [#e.5=5.5 j - ¥ | LOw {a2e] 1 ] -1
137-20§20~38}2.60-1.70 | 0u.2=0.8 | 2.10—0.13 I8.5-5.5 | - lmcoknate bea2l 0 1 . ]
J00=T70|20=48]1.60=1270 | 0.2=0vb | 0.10-0o153 [%e5=5.5 | - IMCOERATE |.321
170-80[13=29)1.55=2.70 | 2e0m5.0 | Qu08=0.12 JAeS5=3:5 | - I wew a3zl
| I ) ). 1 i3 1 1 1
1 noooinG i = = E I3 £ InvpirPoTENT ]
4 | DEPTH | &XINO |MCKTHS [QEPTH|MAROMESS|OEPTH |HARDNESS]{INIT.|TOTALIGRP| PROST |
{ o _FRECUENCY i Do AT Gy jupwrs [ (w7} 1 JLING Lol 1eemy L4Inh § L _ACTION ¢
i HONE 1 L el aQlAPPAREST! cum—STE)  — ] Losa | 1 =1 Lol - 1
SANITARY FACILITIES CONSTRUCTION WATEALAL
| | SEVEAE-wETNESS,PERCS SLOWLY - i | POCR=wETNESS |
IsEPTIC TAMK | Y] 1 1
} AescRpTION | I acaorius, | I
i rizos H ) I
] 1t L | 1
] SEVERE=~SELPAGE ,WETHESS it { IMPRUBABLE=THIN LAYER ]
1 SEWAGE 11 3 1
| LaGcow 1 SAND i ]
1 AREAS 1 1 1
H Bl 1 1
§ SEVERE-WETNESS 1] | INFAGAABLE~TCT SaNOY |
| saniTamry | 11 1 ]
} ranOFILL | 1] GRAaver | 1
| tTRENCHY | n £ I ¥
§ ! .- ! |
I | SEVEAE-SEEPAGE,wEThESS T | POOR-TOO SAMDY,WETMESS 1
] SaniTary | H I t
1 tanoFiLe | - 11 roesow. |} |
] {AREA) I 14 1 ]
i 1L 11 i |
) 1 _SETNESS H
1 vay j FOOR-T 1 WATES MANAGEFENT
| covER FOR | 1] | SEVERE-SEEPAGE 1
1 wanorILy | 1l PONG i ]
[l 1 il azsEavoim | I
11 AREA 1 ]

z LEMEMT £l 1 I
| | SEVERE~CUTBAMKS CAVE,»ETNESS ] | SEVERE~SEEPAGE.PIPINGswETNESS |
| smaLLow I | EmaANKRENTS | - |
JEXCAVATIONS | 11 DIKES and | I
I | 1l Levees ]
1 1 1l 1 k
1 | SEVERE=vETHESS 1t ! SEVERE-SLOW REFILL.CUTHANKS CAVE )
| owELLINGS |} - || Excavarso § ]
| withoutr | 1{ sonos 1 I
| BAsEmENTS } jiaquiren FED | :
I 11 1
| | SEVERE-wETNESS 11 | SLEAE.CUTBANKS CAVE 1
| DwELLINGS | 1 ]
| vIiTH | 1l prAgMaGgZ |
1 BASEMENTS | i1 ]
] 1 11 i - ——
{ | SEVERE-wETMESS i | WETMESSOACUGHTY JFAST INTAKE,SLO7E 1
| SHALL ! il 1 I
| cosmerciaL | {1 InmlcaTioN | ]
1 ButLoIngs | 1} 1 I
: 1 1! 1 I

| SEVERE-BETHESS 1} I -
b olccan | 1] YERRacas | TS
| roaos amo | 1 AND ] .
1 svreEss | 11 pIveasians |
1 1 ' 1 !
] LANNS, | SEVERZ-wETHESS [¥] | SETNESIDREUGHTY . ]
jLanoscarIng | 1] GRAISEL | - i
1 amd cane | )|  WwATERwAYS | I
| rFalpways § {1l 1 1
I 1 Il 1 []
REGICNAL INTEGPREYATICHS

! 1 t
] I 1]
1 | ]
] ) ]
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GamEsviLiLE S\TE

30IL INTERPRETATIONS

2

RECORD - 0a=3CS
D=y

n CAMDLER SAND, 0 TO 5 PERCENT SLOPES

THE CANGLER SERIES CONSISFS OF EXCESSIVELY DRAINKED NEARLY LEVE, TO WOOERATELY STEES SHILS ON COASTAL PLALN USLANDS,.
TYPICALLY.: THESE SOILS HAVE A DAAK GAAY SAMD SURFACE LAVER ABOUT 3 [MCHES THICK. BELDW THIS TO CEPTHS OF A7 IwCHES IS
YELLOW SAND. SETWEEN DEFTHS OF 67 TD 109 INCMES |3 VEAY PALE BAOWN SAND THAT NAS WMITE mOTTLES Ar% YELLOWISK BROown
LANMELLAZ OR GAMDS OF LCAMY SAND. BELOW THIS TO DEPTHS OF 113 INCHES [S BAOWNISH YELLDW SANDY LOAM.

l ESTIMATED SQIL PARPEZTIES t
| cEPTH] ] IFRACT] FERCENY OF MATERIAL LESS LIGUID |PLAS+ |
fermad| usDA TEXTURE 1 UNIFIED ] AASHTO 1>3 el _THAN 2= PASSING SISYE mga | LIMIT |TICITY)
| 1 1 1 decTa) a1 310 1 s0 | 209 nngg; |
| o=e9is 139+ sSp—3N 1a=3 I & ) 100 95102 75100 2=8 - | i
lao=03i5. F3 [E ot L] JA=3. A=2-4 ] o | 100 99100 r2=100 S~12 | - i a-n 1
=os-9~:=sn.. sCcL :su |A-2—a, A=a ] o | 100 93=100 A0=300 20~42 <30 |ne=7 |
1 [} 1 1 |
I 1 ) [ 1 1 | 1]
] ] 1 1 1. 1 1 1
{DESTHICLAY {MOIST BULK| PEAREA= AVAILABLE ] SCIL | SALINITY | SHAINK= [FROSICH{WINO |ORGANIC] CORMOSIVITY, |
11iMa}I4PCT | DENSITY | &ILITY WATER CAPACITY JREACTION| (MHGS/CMI| SwELL |FACTORY|EROD. |[MATTER |
1 =) LINZIND L teHy 1 JeqrENTIAL) K LT ICROUe] (PCT)Y | STEEL  JCONCRETE{
| =60l <3 [2.35-1.3% 1 »>20 VeG2=0.03 |4 e8=6.0 | - Ivery 10w Jaa0l 31 2 | <« I_L.n.:_.l_umn. 1
[69=831 3-8 [1.50=1.65 | 6+0-20 ] 0.050+08 |da58.0 | - IVERY LOu |.ml 1 1
=9=-w=u-so=|.as-l.ss | 240-8.0 | 0.10=0.1% 14.8~4.0 | - 1 Low .zoi | E— | | .
. ] | | i
I 1 1 1 V{ i i | b
1 L 1 ! i ] 1 1 1 i
1 FLODDING [] £ [HYO | PETENT L
| ) cEpTR | kiIND 1uan‘rns |OEPTH|HAAGHESS| DEPTH |HAROMESS |INIT .| TOTAL|GRP! FROST
|__m Y | mmg“gn |ggn|us 1 ln'l 1 11wy | (S5 | Joimy PCImMp L L ACTION
[ NONE 1 i L 26a0 . L l. | =1 L2eg. 1 = ] 4t =
SANITARY FACILITIES CONATRUCTION MATEREAML
' § SLIGHT - 11 ] Goco
|SEPTIC TAMK | - 1] |
| assaarTiOoN | - |1 RoacFnLL | '
] FlELDS 1 [ 1
] 1 i 1 !
] SEVERE=SEEPAGE 1 7} PRGBABLE ]
| SawAGE I i1 1
] LAGCON ] 131 SAMD 1
1 AREAS 1 il }
| 1 11 i
1 SEVERE=SEEPAGE.TOD SANOY bl | IMPADBABLE=TCO 3SANDY
I  SANMITARY $1 t - ]
| LANDSILL 1} cRavEe | H
I (TRENCH) t1 ! !
i | ¥ i 1 1
1 SEVERE—SEEPAGE 1 { PGLA=TCO SANDY 1
| SARITARY 1 i I
I vampFILL ] . Il Tomsam. | ]
] (AREAY | 11 1 |
1 1 L1 1 !
] | POQR=SEEPAGE.TUD SANDY 1
] camnr 1 i WATER MAMAGENZINY
| ccvEn FOR | T } SEVERZ~SEEPAGE 1
1 LanorILL | it POND ] 1
i 1 11 Resegrvalr | 1
it AREA ] I
T 1 1 1
] | SEVERE=CUTBANKS CAYE ] |} SEVERE=SEEPAGE.RIFING 1
1 SkacrLow ] |EnBANKMENTS | ]
JEXCAVATICNS | { OlkES AnB | I
1 ] 11 wevees | 1
] L 1 1 !
) | sLienT i i SEVERE-NG wATER |
| oemLLINGs | 1l EXCAVATED * | 1
1 witwour | 1} somps 1 . i
| oAsEmENTS | ilsouirEr FED ) 1
] 1 it L 1
1 | suiGwt Y { DEEP TG RATER N 1
] owELLINGS | 11 i f
1 nITH I Il DRAINAGE ] )
| aAsERENTS | 1 ] !
1 i 1i 1 i
1 1 sLIGHT - i | DROVGHTY. FAST INTAKE.3Git BLOCWING i
1 SMALL [] H i §
i commemcIAL | I} 1RRICATION | ’ . 1
| BulvpinGs | 1] 1 t
| ! 10 1 i
] | SLIGHT [X] | TOO ZANOY.S0IL BLODIRG 1
§ LGCAL t 1l TERRacES | - ]
| raaDS AND | 11 AND 1 1
; STREETS | {| orversicons |L II
11
| LAwks, SEVERE=DROUGHTY 1 | DRCUGHTY ]
JLANDSCAPING Il Gmasseo | |
1 AmO GOLF 11 waTERwWAYS | ]
| ®#atRwavas | 1l | ]
i ] 11 1 H
BEGICMAL. IMTESPREVALLGNS .o . .
i 1
§ . i
1 1
1 i ]
i28
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APPENDIX F
CHAPTER 10D-6 STANDARDS FCR INDIVIDUAL
SERVICE DISPOSAL FACILITIES,

DEPARTMENT CF HEALTH AND REHABILITATIVE SERVICES
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STATE OF FLORIDA
DEPARTMENT OF HEALTH ANC RERABILITATIVE SERVICES
CHAPTER 10D-6, LORIODA ADMINISTRATIVE CODE

STANUDAZDS FCOR ONSITE SEWAGE DISPOSAL S‘.’STE‘.::.S
l0p=-6.41 General

{l}) The purpese of this rule is o provide =ainimun
standards, provisions, and requirements for the désign, construc-~
tien, installation, wtilization, operatien and maintsnance of
onsite sewaga disposal Systems used for disposal of human excreta
and domastic sewage,

(2) Any onsite sawage disposal system {also rafazrad
to as systam), as dafined in this Chaptaer, hareafter JSesigned,
constructed, installed, utilizeéd, operatad and maincained ian the
State of Florida shall confora to .the reguirements of this
Chapter. . Any previously insgalled system which  was iaspectad and
approved, by the peroiising autzoerity, shall remain valid for use
under the teras of 4+he =razgulation and permit under which iz wzs
approved, OUnder amergency or epidemic conditions and when
opf:ated under ifs supervisien, the DSepar:zmeat of Healt: and
Rehabilitative 3Services may approve te#pora:y systems ol axcreta
Qisposal which =may dilfsr with standards set Zforth ia this

Chapter.

(3) ¥Wo persen shall cecnstruct or install an ceasite

‘sewage disposal system without receiving..prioz written approval

from the Departaent. Individual county health units =ay reguire

that they be givan notification of intant toe repaiz, or may

reguire the repairer to obtain written appscoval pricr to making a

system repalr,

(4) No =unicipality or political subdivision of &k

State shall issue a building or plumbing per=zit for any buildin

oy

requiring the use of an onsite sewage dispoéal system unlass the
owner or builder has raceived prior writtan approval f£or such
system £:on_:he Departzant,

{5) Buildings used ¢or intended {zr huzan occugancy,
enployment or sarvice o the public and locatlions where persons

congregate =shall rrovide toilet(s) connec=ed t3 an approvad
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sewage waste disposal system. Also, property or locations whe%é
parsons congregate, aze aéployed, or where proparty is used by
the public for temporary and short periods of duration, such as
construction sites, fairs, carnivals, revivals, fizld locations
for agricultural workers, encampments or other use shall he

provided with an approvad sewage waste disposal system.

{(6) If additions or alterations to a building or its

ownership are mada which will increase sewage flow or change
sewage charagteristics, ;ny onsite sewage disposal system serving
such buildings shall be upgraded to!éomply with the provisions
and requi:ameé:s of these zules.

(7)7 When the volume of domestic sewage from an estab-
lishment exceeds five thousand {5000) gallens per day, ar for any
volume of industrial wastea, and when Xkitchen wastawater £flows
exc;ed twe thousand {2000)? gallons per day, treatment and
disposal of the total sewage flow from a building or establish-
ment shall he in compliance with the State of Florida Department
of Environmental Regulation (DEE) standards and rules. Provided,
;o;;ideratian zmay be given to low density establishments where it
would be difficult or impossible o consolid;te flows through
sewering becauss of layeut and distribution of facilities. The
table of estimated sewage flows set forth in Table I shall be tkhe
guide when determining the tot;l daily domestic sewage flow from
all s;urces located on one or more parcels of land.

(8) The local. 5epar:men:‘ authority may raquize the
submission of detailed construction plans, prepared by an
énqiﬁeer registered in the s:ata'of Plorida, for ;ny system to
recalva flows not exceeding fiva thousand . (50288} gallens of
sawvage per 3ay,.

RName of Person Origin#ting Proposed Rule: Johnh Heber

Name of Supervisar or Person who Appreved the Proposed Rule:

BEanix Poole

Date Proposed Rule Approved:

Specific Authority: 381.C31(1)(g)3, PS5

Law Implamented: 38l1.031, 38i.061, 381.071, 381.26l, 38l.272,
381,291, 31si1.311, 386, F3
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Bistory: Naw
10D-6.42 DeZiaitiona
{1) Absorption surface - the total surface area cf

soil at tze Sot:on and sidewalls of the soil absofption systes
drainfield,

(2) Rerobic sewage treatzent faciliey = a"seuaqe
treatzen: élan: whieh incorporates a =maans of intredusing air
into the sevage s0 as to Provide aezobic biochamical gtabilira-
tion durinag a dezantion periad. '

{3) Alzernative System - any. approvad onsite sewage
disposal systez used in lieu of, including modifications te, a

atandard subsucface system,

{4) Aprproved - oasite Sevage dispasal systam
construztad and iastalled ia compliance with techaical s:aneard;
and requiremezzs of :zhis Chaptez. "ioproved™ installation does
not iﬁpl? thaz a2 disgosal syé:e: will perfora satisfactorily Sar
any speziflic period of tinze.

{5} Aquiée: -n geological formation, groun of forma-
Fiqns, oz part of a forxation (stratum) that is capabla cf yield-
iqg pote=tially usable guantitias of water from wells or spriags.

{§) Available - a =zmunicipal or investor-¢wned szewerage
Systex siall Se &deemed available for coanection if éll of the
folloving reguizenents are =met: :

(a) tke systea is 1ot underi’a- Department of Zaviron-
zental Regulaticn z;oratorium;

(b) for es:imated sewage flows of six iund:ed (600) or
less gallons per day, a sewerage system shall be considered
available 3if a pudblic easeman:t or right-oi-way and an approved
Sewer lize abuss the property, and if gravity flow can be main-
tained Izca tte buildiag drain %o the sewer line,

{c) 2oz estimated sevwage flows exéeeding six kundregd
{500) gallons par day, a SsevWerage system shall be considered
availak) i:- a publis easement or right-of-way exists, and an
appraved sewer line abuts the prIoperty or is within one hundrad

(100) fear of zhe propecsy.

(7} Conditions associated with saturation - are physi-
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cal s30il characteristica, such as 30il color or the presence oF
I ' soil mottling, which can bhe utilized to determine the maximua
‘ : axpacted elevation of a fluctuating water tabla.

; {8) Department - the Department of - Health and

Rehabilitative Services including authorized agents of the indi=-
vidual county health units.
(9) Domestic sewage wastes - human and domesctic
wastes, liquids or matter from plumbing fixtures normally carried
i - off by drains and sawers, including bath and toilet wastes, laun-
dry wastes, kitchen wastes and other similar wastes fzom house-—
hold appurtenancas., Sewaga wastes are further categorizasd as:

{a) Blackwater - waste carried off by :ailéts,
urinals, kitchen draina, and sewars.

(b) Graywater =~ all domestic waste not covered in (a}

% above and including bath, la;;tory, laundry and sink (exceot kiz-
chen sink) waste. -

{10) Drainfiald{ - a system of open-jointed ar
perforated piping, alt;znative distribution units, or other
treatment facilities <cesigned to distribute effluen:r for £il-
tration, oxidation and absorption by the $oil within the zone of

aeration.

{1ll) Effective capacity - the ligquid volume of a sewage

(12) Effective 320il depth - the depth of satisfactory
(slight or moderate limited) sa0il material lying above a noa-
paervious soil layer such as heavy clays, hazdpans, puck or bed-

rock. Satisfactory soils do not impeda the movement of air and

1

|

\

|

|

|

|

|

|

j | \

. retention tank contained below the liguid level "line.
i

|

\

|

|

i watar or the grow:h of plaat roots.

i . - {13) Esgablishnent - a housing, commercial, or institu=
‘ tional development including, but not limited to, a place of
i business, assembly, or residence, whether multiple or single
!amily. Under most cizceumstances, an establishment will include

all buildings, structurss, mobile homes, and the land appertain-

ing thereto.

L

(14) EZxperimental = an onsite sewage disposal system

not specifically described in this Chapter which thas bSeen
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submitted for review and has bYeen approved by the Depactment
Bealth Program Office. .

{15) Flooding =~ a covering of soil surface by -water
from any source, such as streaas overflowing their banks, runoff
from adjacent or surrsundiag slopes, ;leva:ion of the ground
watar table exceeding tha: of the s0il surface, inflow from high
tides, or combinations of these. Terms also associa:eq with
flooding and used elsewhere in this Chapter are:

{a) frecuent ; flooding which occurs more than once

every twe (2) years on tha average;

(b} leng duration - soeils ars flooded for at least

seven {7) consecutive days.

{cl ten {(l10) year flood elevation - the alevation, in

feat above sea laevel, which approximates %42 level of flooding

expected on a Ireguency ofas _not lass =ka

i

the ten (13) year
recurring intezval, or on a freguency of not graater than a ten
parcent (10%) srobability of occurrence ia any given vear, as
daternined Ifroa analysis,&f test available ilaformatien.
{15) Meapn hiéh water line - is  the largest naor=zal
Soyndry, perimeter or cutline, foraed ?y a iake, river, strezm oz
othezr body of water. The mean high water line is detsrmined by
an evaluation of :iandicators such as vegetation, soil characeeris-
ties, and other typical shoreline features.
= 417)-Industzial Ssewage wasis ‘- wastewater- not otherwisa
defined as domestic sawages wasta. Wastewater flows exceeding =wo
thousand (2900) gallens »er day froh commercial foed service
kitchens and wastewatsrc from cozpercial laundry facilities are
specifically included in this definition.
. {1l8) Limization ratings - 0.5. .Depa:::en: of
Agrigulture (USDA) Soils Classification ratiags “Which describe

the relative suizability of soils to sreperly assimilate Sewaga

~ree rating categories are:

effluent. The t
(a} BSlight lizmited - soils with favorable properties
for the use of an onsite soil abso=ption system,

{b) Moderate 1linited - soils that have properties

soderately favorable for use,. Limitations in -this categocy may
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be overcome by site alteratiagn ianvolving removal of impervious &r

. V.
too rapidly percolating soil layers, addition of f£ill, or lower-
ing of high water tables through approved drainage methods, or
any combination of tha above, ) -

(c) Severe limited - soils which have one or 20z pro-
pezties unsuitable for the use of an onsite soil absorption sys-
tam.

{19) Mound system =~ is a sew&ge effluent 30il
absorptien system in which the diatribution drain pipe is
¢levated above the na:ursl ground surface in an elaevation of fill
matsrial placed over a specified land araea.

‘ . : {(20) ®0" Horizon = the layer of organic mattsr sn the

| surface of a mineral soil. <This seil layer consiszs of decaying
plant residues. -

. (21) Obstzucted land - those areas on a lot or propercy
used - for auch puzposes as pools, cancrete slabs, 3suildings,
driveways, parking and sigilar areas which would proRkibit,
hinder, or affect Ehe‘iqﬁtallation, op=ration and/or maiagenancs
ef an onsite sewage disﬁasal system, -

(22) Onsite sewage disposai system {alsc zxeferred ta as

. system} - any domestic sewage treatment and disposal facility,
» including - standaxd sybagrface, . alternative or experizentzal
systems installed or proposed td be installed on land of che
owner or on other land to which the owner or owners have the

legal right to install a systenm. .

. (23) Private watar supply well - a source of water
which is used only by individual family living uaijces including
privaﬁa homes, dupiexas. and wmultiple family type buildings aof
tfu: (4} family unitas or less.

L {24) Repair =~ ncdifica:ion;cbr additions %fo a failing

s}stem which are nacessary to allow the saystem to funetieon or

aust be made to eliminate a public health or pollution hazard.
iumping ¢f septage from a system or makiag minor structural car-

rections to a tank or building sewer does not cupstitute a

repair. )

{25) septage - a mixture of sludge, fatty mazerials,
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and wastewater removed during the pumping of a wastewater treat-

ment receptacle.

(25) Septic sank - a watertight receptacle constructsd

to promote separation of solid and 1liguid conponents of

wastewazer, €2 provide linited digestion of organic mnatser, to

-

store solids, and %o allew clarified liquid to discharge for fur-
ther treataent and disposal in a soil absorption systea.

(27) Standard subsurface system - an onsite sewage dis-
posal systea coasisting of a sé;tic-tank. istcribution box lna
gravity~fed é:ain trench or absd:ptian bed installed helow the
natural grousd surface.

(28) subdivision = any 2ract of land divided into two
(2) or nmore lots or parcels less than one acra in size for sals,
leasa or raat Zfor residential, iadustrial or commercial use,

regardless of whether the lots or parcels are described by refer-

eagce I8 recorded plats, mates and bounds description, or by any

{2%) Suzface ~q£te: = waterupon— the surface of Lthe

.earzh whethar fontained in bounds created naturally az

artilficially or diffysed,
(30) Te=mperary - a2 period not exceeding 20 days.
(3i1) Water table elevation - refers to the highest ele=

vation of seasconal or perzanent saturation of seil, which

persists for a

u

eriod ©vf nore ‘than a few days-&uring'aost years,
(32) Weztest season - tkat perisd of tize each yeazr &n

which the grounsd water table elevation can normally be expected

0 be a3t its highest elevation.

Name of Person Originating Proposed Rule: John Heber

Name of Supervisor or Person who Approved the Proposed aéle:

Zanix Poole

Date Proposed 3ule was Agpproved:

Specific Authorizy: 321.031(1}{(c)3, Fs

Law Iaplemented: 381.931, 38l1.061, 381,071, 3al.261, 3Bl1.272,

381.291, 381.3.11, 3185, F53 . .

l1dab=58,43 Perzai:s

(1) “Sys:ea Construction Permit - no septic tank or
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.

1 other onsite sawage disposal system shall be installed until ‘4n
. "Onsita Sewage pDisposal System Construction Per=zit™ (HRS~-H Forn
i . 4016 or equivalen: county £form) ‘ﬁas been obtained fraom the
: Dapartment. Permits issued for new construction shall beconme
void after one calendar year from the date of issue if the systen
has not been installed. Bowever, if building construction has
commencad, the system construction permit. shall be wvalid concur-
reant with the building permit. Individual county heal=h unicts
may raquire that a ccnst;uction permit also be obtained for sys-
tem repairs. - . -

{2) Pinal Inspection = Before covering with earth and
| before placing a system into sar?ice, a person iastalling or con-
1 structing a septic u;;k, drainfiald, or other onsite sewage dis-
1 posal system shall have =ha system inspected for compliancs with
1 the requirements oé this .Ch;pter. The Department shall :aga
} every reasonable effort to make the final inspection within two
} {2) wo:*ing days after }otificacion to the Department that the
1 ’ system has been insztalled. If the system is approved, =the
i Deﬁ;:tnent shall 'issug a ®*Pinal Installati;n aépraval' notice
i (8§RS-H Porm 4016 or equivalent county form).

1 Name of Person Origizatiang Proposed Rule: John Heber

i Name of Supervisor or Perscn Who Approved the Proposed Rule:

Eanix Poole

Date Proposed Rule was Approved:

L Specific Authority: 381.031(1)(g)3, F3

Law Implemented: 381.031, 381.061, 381.07L, 381.261, 381.272,
3sl1.291, 381.311, 386, Ps .

Bistory: HNew

10D-6.44 Application for System Conatruction Permit

| | {1) No person shall cause or allow construction -of a

system without firs:lapplying for and obtaining a construgction

per=mit. HRS-& Form 4015, or ﬁn equivalent county forma, shall ba

used for recording permit application information. ‘
{2) An aﬁplication shall be completed in full, signed

by the owner or the owvner's legally authorized representative,

i and shall be accompanied by all required exhibits and fees.
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{3) The suizability eof a lot, property, subdivision or
building for the use of an onsite sswage dispesal systam shall be
deterained f-oo an evaluatien of lot size, anticipatsd hydraulic
load on éh- systexz, 80il and water table conditions, seoil
drainage and site topography. Vecessary site iaveatlgaticns and
tests shall Se performed at the expense of the owner by an

snginewr who has soils training and is registered in the State of

Plorida, by ;ualified Dapartment personnel, or other certified
persbus whe, in the opinion of the Department, are qualified to
pe:farm‘suéﬁ site investigations. Resulis ot‘site luvestigations
shall be extered on, or attached to, the construction permit
‘application fora for «consideraticn by the local .aepartaen£
'authori:y. 7he application shall also include the following
dat;:

"{a) A plan or plat of the lot or total site Qupership
@drawn to scales, showing boundaries with dimensions, lacations of
residences oz bu;ldiags, :he'onsi:e sewage disposal system loca-
tion, Ere genazal slo;g ét the property and any existing or pro-
posed wells, drainage features, filled areas, abstructed areas,
and surface waters such as lakes, ponds, stzeams or canals. The
location of weils, onsite sewage disposal systems, surface waters
and other pertinent facilities or Ieatures o; contiguous cr adja-
cent property ALif the features are within seventy-five (75} Ieex
of the applicant leot, Dust also_be*shown.

{b) Az ‘least one (1} soil profile delineating soll
charabteristics within &the proposed system soil absorption area
to a depth of six (6) feet in accordance with USDA Sail
Classification Methodology. The Department may reguire more than
one soil profile and nay :equife soil profiles toﬂgf nore than
six (6) feet 2eep on isolated lots where a subdivision‘analysis
kas not been performed or where marginal seils, sloping terraln
or locatien p:oSie:s aré anticipated.

$§ {c) Percolation rates which may be estimated from soil
characterisczics 4including soil texture, seoil structure, soil
drainage and other properties relating to. watez movement in

soils. Percolation tests, if conducted, shall be evaluated as
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only one of saveral criteria in determining soil suitability for,
- »

the absorption of wastewater effluent.

{d) Water table elevations which exist at the.tine of
the 1site evaluation and estimated water table elewvation duging
the wettest season of the year. For determining the wettest sea-
son, refar to "Climatological Data” publication for Florida,.

{e) For any subdivision platted and recorded ar unre=-
corded on or after January 1: 1972, the- applicant-owner,
devaloper or subdivider._shall submit additional data which is
necasssary to properly perform a subdivision analysis. The
fellowing niaizum data is éequi:ad:

1. - A general site location reference map identifying
the area.

2. A plan of the subdivision clearly drawn to scale,
showing lot and block arrangement, lot dimensions and lot numbez-
ing. ' . ' . - )

3. A :oﬁoqraphic map with contour intervals to indi-

cate~—su:£ace--configu:a:;ﬁns— including - zldépes;- - atrsams or water

.courses; bdodies of water; low, wet or marshy land and the lots on

which £ill is to be added.
4. Any proposed drainage plans approved Sy the local
drainage auwthority.

- 5. All dedicated rights-of-way or regorded easemants
propased for use in the installation of individual onsite sewage
disposal and/or water supply systeas,

6. S0il profiles, to a minimum depth of six (8) feet
using the USDA So0il Classificazion neﬁhodology. Profiles shall

be performed on a sufficient number of lots thraoughout the pro-~

posed subdivision to provide adequate information on the overall’”

- —
suitability of the subdivision for the use of onsite s0il absorp-

tion systeas.

- 7#) Subdivisions platted and rzecorded or unrecorded
prior %o January 1, 1972, will be conaidered on the basis of an
evaluation of soil characterisgtics, water table alevafions, his~
tory of flooding and records of service of existing installatiens

in the samae general area.
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(4) The agpiicant shall be %the permit holder and shall
be held responsible for all information supplied to the Depart-
zent. The attestad application and site evaluation Serve as the
basis by which the Departaent de:afaines the issuance of a con-
struction permit. In the evenc of a change in any ate=rial face
given in the application which served as basis for issuinq a con-
struction permit, the permit holder will inmedjiazely file aan
amended application detailing such c¢hanged :onditions, If tha
new conditions are determined to be in compliance with the scan-
dards in this Chaptar, the canatruc:iah perait shall bhe amended.
If the new conditions are deteramined to be ia non-conpliance with
the standards of this Chapter, the pa:ai:.shall ba revoked subh-
ject to the provisions of Seczion 10D=6.44(5).

{(5)  @?roceasing of an applicatien fcr pernit and the
denial or revocaticn of a construction permit shall e in campli-
ance with requizemsn:is of Chapter 120, Florida Statutes. Hhen a
construction permit has bsen denied by thke Degagrtaent, or the
Department has siven noﬁ}ce ¢f intent to revoke an existing con-
gtucticn perait, the appl:icant is entitled ﬁa:

(a) Recuest 3n administrative hearinag, purswsant =p
Section 120.537, Tlorida Statutes, to challenge the denial or
revocation ac=icn: or

(b) Aeguest a wvariance £from certaia reguirezents in

-
this Chapter. ;
Nane of Person Originating Proposed Rule: John Hebg:
Nane of Supervisor or Persen who Approved the ?roposed Rula:
Eanix Poole
Date Proposed Rule was Approved:

Specific Authority: 381.031(1)(g)}3, 381.272, P:

b —

Law Iaplemented: 3g81.031, 138l.061, 38l.0Q71, ‘381.261, 381.2:72,
381.2%1, 381.311, 3186, FS

Bistory: New

105-6.45 Variances

(1} The sScaff pirector, Health 2:-ogran QfZice, shalli

appoint five persons, each Wwith an alternate who may serve in the

absence of the appointee, to review applications for variance and
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reconmend proper action in each case,. This review group shall.: l

consist of appropriate peraons as follows: one fzrom the Depart=-
ment Health Program Office, one from a county health unit, one
from the home building iadustzy, one from the septié tank indus-
try and ;ne :rom. the Departaent of Environmenzal Regulation.
Raview group members shall be‘appoin:ed for a period of three
years with such appeintments being staggered so that no more than
two members' tarms expire on aay oé; year;

(2] Applications for variance shall be sub=mitted
atilizing HRS-H4 Form 4054 and must be received by the Deparinent
Health Progranm Office at least ten (10) days prior to a schedulad
quarterly public variance meeting which shall ke he;d in a con;
wvenient Florida location. Each appli;a:ion shall pe accoapaniad
by supportive matarials and documents such as a copy of the pro-
party deed, site evaluation‘idata, plans and specif%ca:iaas for
the proposed systeﬁ, a. statezent regarding the existsence of a
hardship, information regarding adjacent property and any other
information necessary f%or rendezing a proper decision. A separ-
ieswkpplicatibn must %e filed for each site considered for a var-
iance. The burden of presenting supportive facts shall be th;
responsibility of the applicant.

{3) Upon consideration of the merits of each applica-

tion and the recommendatians of the review group, the Stafsf

pirector, Health Program Office, has discretionary authority to

grant a variance from certain provisions of this Chapter, Such

variance may be granted to relieve or prevent excessive kardship

only in cases involving minor deviation from established

standasds whan it is clearly shown that the public health will

not be impaized or that pollution of surface or ground water will
1

not result. The decision to grant or deny a wvariance may be

appealed through an adainistrative hearing.

"Name of Parson Originating Proposed Rule: Joan Hebar

Name of Supervisor or Person who Approved the Proposed Rule:
Eanix Poole
Date Proposed Rule was Approved:

Specific Authority: 381.031{1)(g}3,-38%1.272, FS
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Law Iaplamenced: 381.031; 3gl.061, 3sl.071, 331f261, 381.272,
3sl.291, 3s1.311, 3885, PS

Hiscary: MNew

10D~-6.46 Locazion and Tnstallation = ALl systeds shall ba
located and installed so thar with prcper.maintenanca the systems
fuactios in a sanitazy manner, do not creatze sanitary nuisances
or heal:ths hazards and de not endangezr the safaty of any dozmestic
water supply. Sewage waste and effluent from individual onsice
sevage Jisposal systems shall not be'discharged enta tha ground
surface or iato ditches, drainage structures, surfacs waters, or
aguifazs. To prevent such discharse or health haza:ds:.

(1) Systeos shall no: te locatad laterally within
seventy~Zive (75) feetr of any private watsr supply well or within
oze zuadzed (100) fee: of any public water supply uéll as éefined
in Chaptars 12D0-4 and 17-22,s 7AC. Locations shall b»a dcwnhill
f£rom watar supply wells when practical.

{2) Systeas shall not bde located under buildings ez
A

“within-Zive {5) feet thezeof, or within £five (5) Zfeet of propexty

lines exzept where prcp;rty lineg abut uvtiliczy easements which Jo
not g¢antaiz enderground wtilities, er where recorded easements
ara specifically provided {or the instaliation of sys:zams for
ssrvice to Sore than one lot or property owner. D:ai# trenches,
adbsorption teds or other drainfield systems shall not te locatad
withia ten (10) foet of potable wataer lines unless such lines arze
encasaed in at least six (8) inches of conczate or placed withia a
slgeve of sizilar uate:ial'pipevta 2 distance ci at least <=en
(10) Zfeet £frcn the nearest portion of the drainfieléd, Chapter
1¢p=9, PAC, shall be usad to determine watar distzidusien pipe
@aztec-ial and installation reguiremencs,

{3) Systems shall not be located la¥erally withina
f£ifty (57) %2eet of the 5ean high water ine Sf lakes, streanms,
canals or other surface ;ate:s. Thais reguirenment also applies to
the designa h;gh water level of drainage structures and atora
water =retention areas _se:vinq mgre than two (2} 1lots, This
reguirazent does not apply o shallow swales which are not

expected t> contain water twelve (12) Rours af-er a rainfall
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avent. Systeas shall be located a minimum of fifteen (15} feéq-

£zxom the design high water level of individual lot stoerm water
retention are=as,.

(4) Suizable, unobstructed land shall be <available for
the installation of drainfields. The wminimum unobstructed area
shall be at least three (3) times the d:ainﬁield absorption area
required by Section 100-6.48(5) and shall be in addition Lo the
setbacks reguired in Subsectiaon (2) above.

(5) Standard subsurface systems shall not be installad

in £ill material unless such £ill has been allowed to settle for

a period of at least six {6) months, ar has been compacted to a

density comparable ®o the surzounding natural soil.

{6) Onsite sevage disposal systems may be iastalled

under tke fcllowing conditicons:

(a) suddivisions ST S50 or fewer lots, each lot having

a mininum area of at least one-Ralf acre and eithaer a minimum

dimension of 10C feet or a tean of at least 100 faet of the side

4
bordering the stzest and the distance formed by a line parallel

"to-the side borderiag the street drawn between the two mast ﬂis-

tant poiats of the zemainder of the lot, may bhe developed with a

private well and iadividual sewage disposal system, provided -

satisfactory ground water can be obtained and all distance and
setback, s0il condision, water table elevation and other relate&
raquirements of Chapter 10D-6 are met%.

l. Seguential &evelgpnenz of contiguous subdivisions,
as desacribed ia this subsectien, under single ownership is pro-
Bibited,

1

2. Development under the p:ovisions' of this

sybsection shall nst apply to areas where a amunicipal or

" investor-owned public sewage system is available contiguous to

the proposed subdivision or within one-fourth mile thereof with
public right-of-way acce;sibility. ’

(b)) Residential suhdivisions #ith a puﬁlic water
system may utilize individval sewage disposal facilities provided

there are no more thaa four (4) lots per acre and that all dis-

tance and setback, 30il condition, water table elevation and
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other related reguirements which are generally applicable to the
uvae of individual sewage di;posal Systems are met.

(¢) wWhenever onsite sSewage waste 3Iispeosal sys:ems-a:e
used under the provisions of Section 100-5.36(6)(ad or (5) =he
following shall apply:

l. The area of each lot under 10D-&.456(6){a) shall
¢onsist of at least one hal’f acre £21.130 sguare feet) egclusive
of all paved areas and prepared road beds within puklis rights-
cf-way or easasents and exclusive of streaas, lakes, dzainage
ditches, =marshes 6: other such bodies of su-face water.

2. The dgtermina:iun of lot densities under 13D~
6.46(6)(Db) shall be made on zhe basis of tke net acraage of tha

subdivision which shall exclude £rom the gross acreace all zaved

-areas and prepared road beds within public zrighets-~¢wi-way or easgsa-

nents and skall alse axcl:zde® strea=s, lakas, drainage dizches,
warshes or other such bodies of surface water.

{d} All uncdeveloped residential lazs platted przics to

4

1972, unless public sawage Iisposal faciliwies are availabla, mav
be "developed with a =minizum distance of seventy-five (75) fse:
between any private well 2and an individual sewage dissosal svs-
tem, or with a public water supply and an iadividual sawage dis-
posal system, provided that all s0il conditions, water tabla

elevations and other non=-cistance related reguirements of this

"

-
o4

Chapter arez =et, and provided =hat such devalopment is done

(4]
“

after written notification of such intended developaant is given
to the health department of the couniy in which such lots ace
situatad,

Name of Person Originating Proposed Rule: John Eeber

Nene'ot Superviser o9r Person who Approved the Proposed Rule:

Zanix Poole i

Date Proposed Rule was Approved:

Spacific Authority: 381L031(1)(q)3, 3gl.272, Fs

Law Inplemented: 331.031,- 381.061, 231.071, 381.25%1, *gl.27:z,
181.2%1, 381.311, 336, FS

HBistory: lNew

l0p~6.47 sttel-zvaluation Criteria - Onsite sewage disposal
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systems may be utilized where lot sizes ars in compliance with '

requiremeants of Section loD-5.46(6) and all of tha following
criteria are met:

(1) An existing approved sanitary sewer 9f a sewearage

system is- not availakle, However, individual onsite graywater

systems may be utilized provided blackwater is disposed inzo a
sanitary sewer systen.

(2) The effective soil dapth thraughoutlthe drainfield
fnstallation Site extends forty=-twe (42) inches or more Selow the
bofton infiltrative surfaca of the drainfiald. Subsections (a),
(b) and (c) lise seil texture classes with their respective limi=-

tation ratings.

{a) Sand, locanmy sand, sandy loam, locam and sil: loa=:-

are considered to be slight limited soils.

{b} sSilz, sandy cPay loam, clay loam, silty clay loca=n,
sandy clay and silty clay soils ars considered =o ‘be apderata
limited and are subiect to evaluation with other iafluencing
factars and lgcal candi:fbns.

{e) Clay, Dbedroeck (includes limerock), orgazxic soil
and very coursa sand (when associated with a high ground water

table) are savere limitasd soils. 1f severe limited soil can be

replaced with slight lipited soil, see Pootnotes 3 and 4 of Table

. III for minimum requirements,

{3} The water %able elavaticn at the wettest season of
the year is at least :wenty-four (24) iaches below the bottonm
infiltrative surface aof the drainfield. Bvaluation of coanditions

associated with saturation, actual neasurement of the wazter tabla

during the wettast asason, and U.S. Departoent of Agriculture

' 50il Conservation Sarvice soils wmaps and soil interprezacion

records shall be used o datermine water table elavations. .

{4) sSatbacks ian Section 1l0D-6.46(x), {2y, {3) aad (4}
are met,

{5} The site of the installation and the additional
requized unobs::#cted land referred to in Section 10D~6.46(4)

shall not be covered with asphalt or concrete, or be subject to

vehicular traffic- or other activity as defined in 110D-6.42(21)
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which would 2dversely affect the sail.

{6} The sgite ofl the installation and the additional
required unobstruected land referred to in Seczion 19D~8.46{4) is
not subject o saturation from sources such a3 artificial

drainage of g-ound surZfaces, riveways, roads and roof draias.

{7) 7The system is  aot subject to fzequent anad long .

duratioa 2lgooding.—. In areas sudject =0 irfzeqguent flooding, the

3ystea is 1ot subject to flooding based o tsn (l0) year flood

elevazions. 7.5, Department of Agriculture Soil Coanservazion

—————— e

Service s0ils maps, State of Florida Water Management Districts,
and Pedaral Zmergency Management Agency Flood Insurancs JaAEs are
resources that can be used to identify fleod prone areas.

{28) sSites with slopes exceeding fifteen (13) percent
may reguire site nodification or the us2 of an aliteznative
ke )

Name oI Person Originating Proposed Rule: Joln Heber

¥ane 2 Superviscor or Person who Azproved the ?éaposed Rula:
Tanix Psola /

Cate 2roposed Rulas was ﬁ;;tcved:

Specilic Authority: 381.032(31){5)2, 381.272, Fs

[+ 1}

Law I=plenmented: 381.231, 38l1.40s81, 38L.071, 318l.zs8l, 321.:72,

3gl.291, 331.311, 13185, s

-

Histery: Naw

-100-5,48 - -System Size Determinations

{l) Minisum Jdesign Zlows for systeas secvicing any
builldiag eor group of buildings shall be *ased on Lthe estiza=ed
daily sewage flow as determined from fable I. However, a% :he
discretion of the local Dapartzent authority, avthanticated waeer

use data zay be used in lieu of the flows set forth in Table =

TABLE I

ESTIMATED C[COMZISTIC SEWAGE TLOWS
GALLONS PEP DAY (GPD}

COMMERCIAL:
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Airports
(a) per passenger ; 5
(b) add per employee 20
Barber & bLeauty shops {per c¢hair) oo
Bowling aileys {toilet wastes only per lane) 100

Cauntry club

{a)

(b)

per mamber present ' lg¢
Ly

par employes 20

Dentist offices

(a) per wat chair 20¢
(b)) per non-wet chairx ) S0
Doctors offices {per doctor) 250

Pactories, exclusive of industrial wastes

{gallons per person per shift)

(a)
{b)

(a)
“(h)
(c}
(d)
(e}

(£)

No showers provided ) 20
Showers provided . 35
Food service op;:ations ,

Qrdinary :estau:ﬁ;t {per seat) *Sg
24 hour restauraant (per seat) *75
Single sarvice articles only (per seat) 25
Bar and cocétail lounge (per seat) *30
Drive-in restaurant {(per car space) *sQ
Carry out only

{1) per 100 sgquaze fest of flaoor space *50
(2) add per employes *20

Ir

* Por food service operations, kitchen wastawater

flows shall be calculated as 66 percent of the

total establishment flow.

Hotals & motals

(a) Regular {(per rooz) 100
{b) Resort hotels, caaps, cottages
(per person) ‘ ’ 75
{c} Add for establishments with self service
laundry facilities (per machine} . 400
Office building (per worcker) ) 20

Service stations
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{a)
1] (h)

per bay

per car wash bay

Shopping cenzers withous food or laundry

(per 'square foot of flaoor space)

Stadiums, race tracks, ball parks {(per seat)

Stores (without food searvice)

Private toilets, for employees only

{a)
{per eamployee)
{(d) Public teilecs ' C
(per square foot of floor space)
Theatres
(a) Indoor, auditoriuaxs {per seat)
{b) oOutdoor, drive=ins (per space)

Trailar/Mobile Home Park (per trailsr space)

Travel trailer/recreaticnal wvghicle park

(a)

{b)

Travel trailer (overnigh:z), w/o water
ané sewer hookup {per trailer spaca}
Add for water and fewer hookup

{per trailezr space)

Swimming and bathing facilities, pukblic

{per person)

INSTITUTIONAL:

Churches (per seat) . ; '

Zospitals (per bed)

Nursing, rest homes (per rersen)

Parks, public picenic

{a)

(b)

with toilets only (per pecson)
wizh 5athhuuse, showers & toilets

(per person)

Publlec institutions other than schools and

hospitals (per perscn)}

Schools (per student}

{a)

Day-type
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£C¢0

1000

‘001

29

in

10

ane

S¢

1g0

1o

203

loo0

lo

100
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{d}
(<)
(d)
{e)

Add for showers
Add for cafetaria
add for day school workers

Scarding-type

Work/constructien camps, semi-pe-manent

({per worker}

RESIDENTIAL:

Residon:es-

(a)
(b)

(<)

{d)

* For

53 parcant Slackwater and 50 percent graywater.

Single family (per beé:oon}
Apartasat (per bedroom)

Mohile home not in a trailer park
(pear bedroom)

Other {per occupant)}

residencas, the volume of wastewater shall be calculated as

. /

{2) Minimum effective septic

determined from Table IIX:
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TABLE II

SEPTIC TAMNK CAPACITY

AVZRAGT 3ZWAGE FLCIW MINIMUM EFFECTIVE CAPACITY

(Gallons/Day) (Gallons)
0=400 . . .+« .« 4+ e s s 4 = 75¢
401-300 T 900

S01-600 . - . . . + .« - - - . . 1050
B0L=700 - - .« 4 4 4+ . - . . . 1200
701800 .« - + 4+ - « + 4 & - . 1350
802=900 . . . . 4 - = « + « « . 1500
96221888 . . - . 4 4 4 + 4 . . . 1630
10011250 . . . . . . . . - . . 1900
1251-1S06 . . & +.u . . . . . . . 2200

25812380 . . . . . s 0 e e e e . 2700

25513380 . . . . 4 4 4 e . . . . 3700
3062=3530 . . . . . « - - « « . - 4300
3014003 + 4 4 .« « e 4 e e . .- . 4800
4031=4500 . . . . . . . « - « « . 5300

4502-5000 . . 4 s 4 - e e e 0 4. sa0a0

{2y Where a separate graywater systexz is usad, zIhe
ninizea effactive capasity of the retention tank skall Te 250
gallons wizh such systea receiviag not mere than seventy five
(75) qallens of flow per day. For graywater systams regeiving
flows greatsr +than seventy Zive (75) gallons per day, zinizum
effective tank capacity shall be based on the avarage daily
seua'ge flow plus two hundred (220} gallons for sludge storage.
Design reguirements for graywater retention tanks ars descsribdbed
ia Section 12D=6.54{(3). Whera separate graywater and blackwazer
gsystezs are utilized, che size of %he blackwater systea c<an Se
reduced propertionally to the amount of wastevater received by

the gray wate- Ssystem, However, the mininum casacity feor septic
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tanks disposing of blackwater shall be 750 gallons.

- - i

{3) Where a separate raesidential laundry waste system,

.as desgribed in Section 10D-6.48{6) and 10D0-6.54(5) is used, a

twenty (20) percent size reduction in the main saptic tank system
shall be allowed. |

{5) The miaimum absorption area for standard as0il
absorption !acili:ies, mound, ;nd graywatar ‘sys:ems ghq}l be
based on Table III. this table assumes the use of drain
trenches. If absorp:ion-beds are used in lieu of drain trenches,
the size of the absorption area shall '‘be increased by 25 percent

for sand, loamy sand and sandy loam soils and by S0 percent for

other approved soil classes.

TABLE IIX
'
U.S. DEPARTMENT PERCOLATION MAXIMUM RATE OF
QF AGRICULTURZ . RATE SEWAGE APPLICATIGCH
SOIL TEXTURAL 7 TO TRENCH BOTTOM
/ .
CLASSIFICATION (GALLONS 2ER SQUARE
FQOT PER DAY)

S8and, Loamy Sand Less than 2

ain/inch 2.0
Sandy Loam 2-4 2in/inch 1.5
Leam, Silt Loam 5-10 min/inch ’ 1.0
silt, Sandy <Clay Greater than 10
Loam ain/inch but not

excseding 15 =min/inch 0.50

Clay Loam, Silty Greatar than 15 .
Clay Loam, Sandy aia/sinch but not ’
Clay, silzy Clavy - exceeding 30 wmin/inch 0.25
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Clay, Organic Secils, Greater than 30

Bedrock

Very Course Sand,
Gravel oz

fractur=d Roeci

:in/inch

L.ess than 1
min/inch and a
water table less
than 4 feet below

the drainfield

Footnotes ta Table ITI:

1. U.s. Depactzent of Agriculture
clasaification groupiacs and methods of

explained ia gD~

5.58(L)-(8).

Unzatisfactory for
standard subsurface

system

Unsatisfactory for
standard scbsurZace

systea

major seil textural
2ield identification are

Laboratory sieve analysis of soil

sazples may be nesessary to cwafizrd " £i3ld evaluation 'of spurciflic
20il textural classiiicat:ions, The u.s. Depaztzent of
Agriculture S0il Csasarvaticen Sexwice "Soil Textural Triangle”

shail bHe useZ o :lassify’soil groupings bases c&n the proportion

ercsolatizsn zate of a soil within a
spaecific texztural classification =may be affiected by such factors
as scll structure and =nmineralcqgy. Where a percolation zata is

determined utilizing the percsolation test procedure outlined in

Section 10D-5.57; the calculated- percolation test rate shall Dbe

used with Tarle iI: in sizing the drainfield arza,

3., wWhen all othe:-si:e cendictions are favarable, thin horie
zons or strata of izpervious severe limited s0il may be replaced
with slight linited sg0il or spil of the same texture as Lthe
Q{Fistac:ory perzeable layer lying b?lou the replaced layer. The

resulting soil profile oust be satisfactory o a ainiaum depth of

[¥1]

fifty-2cuzr (34) inches =teneath the bSottom of the propcsed draine
!igld surface. The width of the replaczment area shall be at
leas: =hree (3) =tizes <the drain treach width and for absorption
beds shall include an area at least ten (1l0) feet wider than the

propased bed width. Drainfields shall be centered in the

ceplaced area.
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4. Whaere very coarse sand, gravel, or fractured rock

directly underlies the-dxaihtield area, and where the water table
at the wettest season of the year is less than four (4) fee:
below the bottom ianfiltrative surface of the proposed drainfield,
the site may »e approved provided a minimum depth of twency-four
(24} inchgs of the rapidly percolating soil benesath the botiom
infiltrative surface of the drainfield and a minimun_twelbe (12)
inches of rapidly percolating soil gontiguous to the drainfield
sidewall infiltrative surfaces, is replaced with slighz limited
sandy loam or laanm,. Where such replacement method is utilized,
the drainfield size shall be determined using a maxizum sewags
application rate of 1.0 gallons per day per sguare foot of drain-
field. '

{6} Por separate residential llaundry waste systems,
the mipimum drainfield abscrpfion area shall be one hundzred (100)
squ;:e faat for a twe (2) bedroom residence with an additicnal
twenty-fiva (25} square feet for each additional vedroom. . Tha
peraittiag authority még reqguire additional drainfield area
.dependinq on site specific conditions.
Name of Person Originating Proposed Rule: John Heber
Hame of Supsrvisor or Parson who approved the Proposed Rule:
Eanix Poole
Date Proposed Rule was Approved:
‘Specifiec Acthority: igrL.o031(L){g)¥3, 381.272, F5
Law 1Implemented: 181.0231, 3s1.06l, 381.07l, 38l.261, 381.272,
381.291, 381.311], 386, FS
Eistory: New
10D-6.49 Alternative Syssems - TWhen approved by the local
Departaent autherity, aite:nativa systems may be utilized in cir-
cumstances where stzandazd subsurface systems are not suitable or
where alternative systems are more feasible. Onless otherwise
koted, all rules pertaining to siting, construction, and zainte-
nan;e of standard subsurface systems shall apply to alternative
systems, Tn addition, =he local perasitting authority may reguire
the submission of plan; prepared by an engineer registered in the

State of Florida and qualifjied in the field of wastewater systen
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dasign prior %o considering the use of any altarnative system.
*he local perzitting au:éo:i:y may also regquire the design
angineer to c¢ertify thar the installed systen compliss with che
approved design and inscallation raguirements. -

{l1) Organic waste compasting toilets = may be approved
f£cr use provided thar graywater and any other ligquid and solid
waste 15 properly collacted and disposed sf in accordance wicth
standards estaplished in this Chaprtar.

{2} Sanitary pit privy = shall not be perditted except

az renote locations where electrical service is unavailable and.

is mo case shall such installations be permitted for zesidences.
P?lans and specifications for sanitary pit privy system censtIuc-
tion ara availabla through the local Deparctment authozity.

(3) chn§ s0il absorptisn systeas - 22y be usad o
overco=e fer=ain modevata ligic-ed site conditions suck as high
watar =able, ianfrequent floeding and shallow iapervious soil.
S-ecial installation inssructians or design technigues to sSuit a
particeulaz _site say be skacifisd on the construction pazaic in
addizion to the following general requiramen:zs.

(a) 3Size orezaration mUst rendar the sire in

=apliance with :eq;i:ements af subsections 10D0-6.47 (L)}-(8}).

(%) The maximum Reight (Sase to c¢rest) of a mcund sys-—
tezm shall te forsyw=eicht (33) inches and the Dbottoa gu:f;ce 34
the =mound gravel drainfield shall not be subject to Ilasoding
based on zen year f£lood elevations,

{e} S0il used for the mound fill shall Le, as near as
possible, 9f the same or superiocr textural class as the natural
satiafaczory soil which lies altove any layer that limits ellec-
tive soil depth.

{4} ~The ™0" herizon of coriginal topscil and vegetation
mAust Se remgoved from tha f£ill site and the exposed underlying
soil plowed or roughened to prevent for3ation of an izmpervious
Barris- Yetween the £ill and natural soil.

{e} <The drainfield size shall be dezerzined accoriing

ts Sec=icn 1QD-5.48(5). There shall be a =inimua 2ive (5} foot

L4 ]

separation Dbetween the shoulder of the i1l and the nearest
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trench or absorption bed sidewall. To taper the maximum elava-,’

.

tion of tha mound down %o the toe of the slope, additional tiil
shall be placed at a minimum 4:1 grade, provided, that where the
mound is %o be sodded concurrent with its c¢onstruction, the addi-
tional f£ill may bé placed at a minimum 2:1 grade.

{f) There shall be a nine (9} to twelve (12) inch soil
cap spread evenly over the drainfield gravel. )

{g) 7The site shall be landscaped according to permiﬁ
specifications and be pr;tected from automotive traffic or other
activity that could damage the systenm, Swales or other surface

drainage strugtures shall he utilized to prevent water shed from

‘mounds draining onte neighboring property.

{4) oOther alternative systems - systems such as low
pressu:ﬁ pipe systems, small diameter qravity‘ sewers, low
pressure sever sy;tems, ali?rnatinq absorption fields, large
diameter drainpipe systeas, and experimental systems meeting tha
general requirements of thiﬁ Chapter, may be approved Yy the
Deparztnent Health ?roq:aﬁ,office «“here evidence =xists that use
of "such systems will not <c¢reate sanitary nuisance conditiens,
health bhazards or pollute receiving waters. Use " eof an
alternative or experimental system may require the eatablishment
of procedures for routine maintenance, operational surveillance,
and .envibonaantal monitoring to assure the syséem coﬁtinues to
functicn prapesly. Use of & system o se:#e more than ane
residence or commercial building under separate ownership and
whena locatad on separate lots shall reguire the establishment of
a local sawer distriect, maintenance franchise, or other legally
binding arrangement for the oparation and wmaintenance of such
systanm.

Name of Person Originating Proposed Rule: John Heber

Hame of Supervisor or Person wh; Approved the Proposed Rule:

2anix Poole

Date Proposed Rule was Approved:

Spacific Authority: 381.031(1)(g)3, 238%.272, Fs

Lavw Inplemented: 3g1.031, 3s1.o061, 381,071, 381.261, 238l1.272,

3g1.291, 3I81.311, 386, FS
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History: New

10p~6.50 Maintenance - any.pcrsan owning ar controlling property
upen which an ansite sewage disposal system is installed shall be
:espons!ble for maintenance of the systam, Tia fallowing
¢ritzeria is provided fa3r guidance in proper sSystam maintenance.

(1) Systems shall YHe maintained at all tizes to
prevent seepage of sewage or effluent to the surface of the
greound.

{2} Septie t:éks and other sewage retenzion tanks
require occasional cleaai=ng. Septic tank; should be skacked at
ieast onca ev;:y three yeaés (once a year if garbage grinders ace
discharging to +the tank) %=*o desarmine Lf sludge needs o ke
removed, Tanks should be cleaned whenever the bottoo of the scun
layer is within ajghr (8) inches of the bottom of the ouclacs

M
deviyze or when the siudge laval is within eightean {13) iaches ¢

the bottom of the cutizt Zevicae,

{3) Graase iatarceptors shall be cleanad 44
appropriate intervals to issure that at least fifty (50) perceat
of the érease ratantion capacity of the tank is retained.
¥ame of Perscon Qriginating Proposed Rule: John Heber
Name of Supervisar or Person who Apprcved the Proposed Rule:

Eanix Poocle

Date Proposed Rula was Approved:

*-gpecific Authorisy: "T281.031(1){g)3, TS

~J
[ J ]

Law Implemented: 3sl.o031l, 38l.06!, 38lL.071, 391l.2:1, 38l1l.2

»

3gl.291, 381.311, 386,

nt

s
History: New
100-6.5£ Systezos for Ta:pﬁ:ary Use

. (1} The Department may approve, on a tezporary basis,
portable teoilees, privies =2r holcding tanks for Zfaizs, ca=xnivals,
revivaIS,rzield locations, encanmpments and other locaticas wherse
people congregate for 'sho:: periods of tine, pravidad the
construction, aaintenance, and utilization of such systeas
confora to the <general provisions of this chapter, Portable

toilets or other toilet facilities shall be provided at construc-

tion si%es for the duration of comstructhion any time workars are
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present, The Departzent =nay walve or raduce any aof the se:baékf-

requirements of Section 10b-6.45(1)—(3), where it is determined
no health hazard will resuls%.

{2} Portable toilets shgll be self-contained, have
self closing doors, have screened vents and shall be designed and
@2aintained so th{: insects are excluded from the waste container.
Additional requirements are: ’

(a) 7The numbar of facilities reguired shall comply

with the provisions of Chaptezrs 10D=9 and 10D-1Q, FAC.

(b) Waste receprtacles shall be watarzight and made of

nron-absorbent, acid resistant, non-corrosive aand easily claanable
material.

{c) The floozaz and interior walls shall have a aon-
absorbent finish au# be easily cleanable.

(d) The inside of , the structura housinq tle storage
compartzant shall Be c¢leaned and disinfected on each serzvicae
visit.

(e) Portable toilets shall be serviced waekly or at a
more freguant ince=val to prevent the cresation of iasanitary
conéitians.

{3) Bolding <tanks shall be wé:e::iqht and xave 1o
overflow vent at an elevation lewer than the overflow level aof
the lowest fixzture served, Additional requiremeats are as
follows:

{a) UGnless otherwise a;lowad by the local- departmant
authority, the projected daily sewage flow into a holding tank
shall not exceed one hundred f£if%y (150) gallons.

{b} The ninimum liquid storage capacity shall %e egqual
éo the toral anticipated saewage flow for a periocd of seven (7)
days,.

(c) Holding tanka shall be Jdesigned and 1located o
facilitate rezmoval of contents by pumping.

{(d) An applicant for a holding tank installation per-
mit shall provide, to the local department authority, a copy of a

contract with a permitted septage disposal coopany which states

the scheduled tank pumping frequency.
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{4} Persons servicing portable or tesmporary tcilet
systems shall obtaia an a;nual pernit from tha Departaent. H
sqrvic?ng perait =may be suspended, ravoked or deniad Dby <twhe
bepartzent in accordance wWwith the Administrative Procedure Act
(Chapter 120, FS) for failure te comply with -equirements oI this
Chapter. Application #5r a portabls eor tezmporary tolilet system
service permit shall be zmade to the Departmeat on Forl aas;ﬁ 40L2
or equivalent county fora.

(5} The follewing equipmea:, maintenance aad service
reguiremants shall be cooplied with:

(a) Tank trucks used for servicing portable teoilets,

privies and holdiag tanaks shall Se provided with a dual coapars-

"

ment tank and shall be approved by the Departlent, One tank
shall be used for receiving and removing wastes and skhall Gta
ecuipped with a suction hose having a cut-off wvalws aet zora thaa

L

]

thirty-si= {36) iaches Z£zom <th inzake end. mhe sec=nd ta
shall bte used for glezn water siorage and skall be oI adecuate
gsize o allow proper clezaniag of each serviced unit. dater Iranm
the second tank shall e provided undar pressurae.

{p) Standby service eguipmea= shall be available {or
use during breakéowns or emergencies. . If eguipment £roa another
approved service is to be used Zor stand-by purpcses, a written
agreezent Detwsen the Services nust ke provided o *he Local
Departhment authority.

(c) The waste storage compartzent QL a tankx ~=uck
shall be maintained as necessary to prevent the cT2atisa >3 sani-
tary nuisance conditiosns.

{d) Persons servicing portable &z <s=mperazy ailets
shall place a gsticker in a conspicuous place on tie serviged
facilisy which indicates the naze of :he company and the £ate and
:ima the uni:t was serviced.

Name of Pérson Originating Proposed Rule: Jcin Heber
Name of Superwisor or Perscn who Approved the Prorcsed 2ule;
BEanix Poole

Date Proposed Rule was Asproved:

Specific authoricy: 381.C031(1){g)2, Fs
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Law Izplementad: 381.631, 138l1.061, 38:1.4071, 138l.261, 381.272,.
\ : " 381.291, 381.31ll, 386, FS

| l0D-6.52 Disposal of Septage

1 ' fl) Yo septic tank, grease trap, privy, portable
! : toilet, helding tank or other onsite waste disposal facility
! shall be cleaned or have its contents removed by a person engaged

in a septage Jdisposal service until the service person has

obtained an anzual written permit (Form HRS~H 4013, or equivalent
county form) f£rzoa the local Department authority.

{2 Applicaticn for a septage disposal service perait
shall be =made to the Depazrtment on Form HRS-H 4012 or equivalent
county form. The following must be provided for evaluation prior
to issuance 2f a service permit: -

{a) =vidence that the applicant possésses adequate
squipnent such as a tank trick, pumps, appurtenances and tools
for the work intended. Equipment shall be inspected ;nd approved
by the Depax:iaent.

(b)) The pe::adén: locatien and address of the business

where operazions will originate and where =guipment is to be

I I BN B N B Er W Em .

stored when it is not in use.
(¢} The ‘proposed disposal method and the site to be

used for disposing of onsite sewage disposal system septage,

{3) +When a permit is issued, the number of said pgrmit
; |-

along with the name of the company, its address, phone nuaber and

the gallon capacity of tha truck shall be prominently displayed
‘ on the service %zuck with three (3) inch letters. A seprage

disposal secvice perzit may bs suspended, revoked or dJdenied by

the Departzment, in accerdance with the Administrative Procedure

Act (Chapter 120, PS) for failure to comply with reguirements of

this Chapter.

{(4) Afcer septage is removed from an onsite waste dis-
posal systen, the original lid of the tank shall be put back in
placa, or bhe re=placed with a new top if the original 1lid is
broken or s::uctu:ally- defective. The tank 1id shall be

completely sealed and the ground backfilled and compacted so that

thae premise i3 left in a nuisance {raee condition.
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(5) Septage shall be transported to the disposal site
in sueh A& panner so as £o preclude leakage, spillage or the
¢reation of a sanitary auisance.

{(6) The aludge and contents froam onsite waste disposal
systexs shall Dbe dispeosed of at a site approved by the Tlocal
Pepartaent auvthyrity and by an appzoved disnosal methed such as
80il injection, incineration, sapitary landfill, landspread;nq or
discharge into a public sawerage sSystem.

Name of Person o:iqinatiné Propoesed Rule: John Heber

Name of Supervisor or Person who Approved Qhe Proposed Rule:
Banix Poole )

Cate Proposed Rule was Aoproved:

Specific Authority: 381.031(1)(g)3, FS

Law I=zplemenced: 3gl.oe3l, 13si.o0el, 381.071, 381.261, 3581.272,
381.291, 35y.311, 385, TS - '

History: New

10D0-6.53 Atandcnment of Systaas

(1) W:heneverx aéhe use of an onsite sawaze disposal
systen is discontinued Zfollewing connection to a sapnitary sewer
or condeznation or denmolitien of a building or proresty, %the
system shall be abandoned and any further use of the systém for
any purpose shall De prohibited, However, the Departzen:r of
Zavirozental Resulation may approve tha use of the retention =Zank

whezs the tank is to become an integradl part of a sanitary sewer

»

systen, .
{2) 7he following actions =hall %e taken, ia the order
listed, to abandon an onsite sewage disposal system:
{a} The tank ahall be pupped cut.
. (b) The bottom of the tank shall be opened or ruptured
S0 as to preven:t the =ank from retaiaing wazer,-and
{¢} The =ank shall be filled with clean sand or octher
syitable material.
Naze 0f Person Originatiag Proposed Rule: Jechn Heber
Name of Supervisor or Person who Approved the Froposed Rule:
Eanix Poole

Date Proposed Rule was Approved:
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Spacific Authority: 381.031(1)(g)3, FS

Law Implemented: 3s1.031, 28l.061, 381.071, 381.261, lgl.27z2,
381.291, 381.311, 386, Fs

Bistory: New -

10D-6.54 General Standards for Trea:ment‘aeceptacles

{l1) sSeptic Tank Design - The following recuireaments
shall apply to all septic tanks manufactured for use in Plorida
unless spacifically exemptsd by cther provisions of these rulas.

(a) Septic tanks shall be watertight and =ay thave
single or wmultiple c¢ompartzents, or tanks may Ye placed in
sarias, to achiave reguirad ligquid capacity. The firsz chamber
of a multi-éompa::men: tank or the first tank of tWo oI aore
tanks placed in series shall have a ninimum effeczive liguid
capacity of at least two-thirds (2/1) of the Eo:al required
liquid capacity. Additional “shambers shall have a migimun effac-
tive liquid capaciiy equal to or greater than one=half (1/2) eof
the liguid capacity of the fi?st chamber,

{b) Each compggcment shall have access provided b9y a
sectional 1lid or manholes having a minimum area of 225 sguare
inchas. Aécass points shall be locazed so a3 to allow
cnobstructed acces; to the inlet and ocutlet devices. Access
manhales shall extand to the ground svrface to allew for inspec-
tion and servicing of the tank interior. Openings shall be pro-

vided with an appropriate machanism to make =them vaadal and

tamper proof.

(c) The ligquid depth of compartments shall be at least
forty—-two {41) inches. Liquid depths qreéta: than seventy-two
{72} inchoﬁ shall not be conaidered in determining the effactive
liquid capacity.

(2) A minimen free board or airspace of fifseen {1s)
percant of the volume of the holding capacity of the tank shall
be providad,

{a} The inlet invert shall enter the tank two o four
inches ahove the liquid level of the &%ank. A vented inlet tee,
0% ell or a baffle may ba provided at the discretion of the

manufactuyrer, to divert the incoming sewagas. The inlet device,
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12 gtilized, shall have a minimum diametar of fouz {4) inches and
shall not exzend below the ii;uid surface more than 1) percent of
the liguid <depcia.

. (£} A vented outler tee, 902 ell or a baZfle shall be
provided with a gas=baffle or other app:;ved device to prevent
soliés £rsn e=ntering the soil absorprion field. A mizimum Zeour
(4) ineca dianeter outlet device shall extead below the }iquid
level a &Zistance no: less than thizty (30) percent nor greater
than forty (43) percent of the liguid depth, and extend at least

five {(5) inches above the liguid lavel in .erder to provide scun

storage.

{g) The ialat and outlet dcevices snall be logated at
orposice ends of the tank so as o ba separated by the maximunm
distance psssitle and shall be attached in 2 watartight 2anaer.

T ‘Tb?““Sewage“1tuwmﬁe@weeﬁ—:nw*ti:srﬂtnd"11c=nd—thanbe:

e
of a =plzi-chiszer tank eor tanks in series shall intsrcannect

(24

ting,

e

with a oDinimus six {6) ianch diameter vented, invezted J=£:

ih
]

sS5UrT <

]
[}

90% ell or zee., The devi;e shall extand below the ligui
/
approxizmately 31 percens of the ligueid dezzh.
(1) Tanks shall be provided with a suitable legead
cast or starmped into the wall at the inla+t end, and withia six
(6) inches of =he top of the wall. The legead shall identify; the

-

manufacrurar, the year the %ank was manufactuzed ans indicate the

ce@ffactive. lizuid capacity of the tank in. gallons.

(2} Individual home aerobic trzat3enc plants - 2ay Le
subsctituzed for conventiaonal septic tanks descsibed in This 3ec-
tion prowvided tzaz:

{a) The umit to be installed is of a class 9r catsgoxy

aspreved by %he Departzent Health Progran office and is identi-

Ha

fied by a nanufacturex's catalogue or other suizadle listing suc
as the Na-ienal Sanitation Foundaticn (HNSF).

{b) an app;oﬁ:ia:e electrical failure warning svstea
is ias=alled in a c¢onspicuous location.

{z) Sarvicing equigpmenz and <replacezent parts are

readily available to provide for continucus operatioan 0f the sys-

-

ten.
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{d} Effluent from an iandividual home agrobic sewage
treatment plant is disposeé af on the owner's property in con-
formance with other requirements of this Chapter.

(3} Graywater retention tanks = when a separate syszem
is installed to dispose of graywataer, the retention tank for such
system shall meet ﬁhe following minimum design standards.

{a) The nminimum effective capacity shall be a:ispeci-
f£ied in Section l0D-5.48(3). Liquid deptﬁ shall be at least
thirty (30} iaches. .

(b) Retention tanks shall be baffled and vented. as
specified in tha septic tank construction standards found else-
where in this section provided that an inlet tee, ell, or baffle
shall be provided for graywater tanks,

(4) - Grease interceptors = are not required for a resi-
dence. However, one or :no:a4 grease interceptors are zecuized
wvhare food is commarcially prepared. The design of greasae i;:er-
ceptors shall be based on s:andg:ds found in Chapter 12B0-9, FAC.
The following general r:;uiremen:s apply when deterxziaiag =he
proper use and installation of grease intarceptors.

(a) In:erceptaés must be located so as to provide easy
access for routine inapection, cleaning and maintenancge. Mapn=-
holes shall De provided over the inlet and cutlet of eacx inter-
ceptor and be brought to Zipished grade.,

‘ {b) sSizing of grease interceptors shall be based on
the equations below, previded that the minimum volume of any
greass interceptor shall be se;en hundred fifty (750) gallons.

i. Restaurants: (3) £ {GM} X (ST) X (HR/2) % (L7} =
affmative capacity of grease intercaptor in gallons,

5 = pnumber of seats in the dining area

GM = gallons of wastewater per meal (use 5 gallons)

ST = storage capacity factor {use 1.7)

HR = numbaer of hours establishment is open

LF = 1loading factor (use: 1.25 interstate highways,
1.00 other freeways, 1.00 recreational areas, 0.80 =main highways,

and 0.50 other highways),
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2. Other type eatablishments with commercial
xitchens: (M) X (GM) X .(ST) X (LF) = effective capacity of ;
grease interceptor in gallens.

M = zeals prepared per day ] - _

GM = gallons of wastewater per meal (usa 5 gallons)

ST = stoxage capacity factor {use 1.7) ;

LF = loading _factor" {use: 1.25 with gacbags disposal ;
and dishwashing, 1.00 witheut garbage dispesal, 0.75 without
dishwashing, ané 0.50 without dishwashing and garbage disposal.

{$) Laundry waste intergeptor - when a separata systexz ;
is installed to dispose of'effluent or drainage fzom hoze washing
machines only, tke rectention tank or intercceptor for such systen
shall meet the following minimum standaxds. .

{a) The wminimum efiective capacity shall be %we aca- '
draed twenty-five {(225) gallons.

() 7% incerceptor shall be Dbafiled and vented as
specified ian the septic cank construc=ion standards Ifound else-
wha=g 4in Thi=z sectien, p}bvideé =has an ialet -=e, ell, oz ballle
shall bY»e provided. # series of removadle sc-eens, with Desh \
graduated I-om coarse {at the inlet eng of =he <=ank! o fine
(outlat end} is reconmended for lint zemoval.

{e) The interceptor shali not receive wasta flow Irom
%itchen fixtures or be used as 2 grease trap.

Name of Person Originasing ‘Proposed Rule: JSecahn Heler '
Name of Supervisor or Person wWio Approved
Eanix Poole '

;
bats Proposed Rule was Approvéd:
Specific Authority: 381.031({1}(g)3, F5 : .
taw Implemented:  381.031, 3g1.061, 381.07%, 3281.261, 1381.272, :

Igi.29l, 38L.31it, 386, TS

Hiastory: New

1"

10p=-6.55 Coastruction Materials for Treazizen Recsptacles

{1) Conc-ece septic tanks - onsite wastewatsr Ttreat-

men:t receptacles shall be watertight and may be built of precas:t

oz poured in place cencrete which Xas a design aix for uniz cen-

pressive strength ol at least three thousand (3000) pounds pes
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square inch after twenty~eight (23) days curing. .

{a} Precast concrete septic *anks with a capacity of
twelve hundred (1200) gallons or less shall have a ainimum wall
and bottom thickness of :wo (2} inche_s. Precast tanks with a
capacity exceeding =twalve hundred (1200) gallens shall have a
minimum Qall and botiom thickness of three (3) inches, Precast
concrete saeptic tanks shall contain'steel reinforeing to Eacili-
tate handling. Septic tanks of concrete poured in place shall
have a ninimum wall and bottom thickness of four (4) inchea. The
bottoms of congQrete septic t;nks shall ke monolithic and an
intagral part of the walls. ‘

(b} Septic tanks with capacities of twelve hundred
(1200) gallons or less shall h#ve taps or cavers af\ccn::e:e with
a8 minimum thicknaeaas of three (3) inches when pracast and faur (4}
inches whaen poured in pla:ef Ahen capacities -uxceed Sswalve
hundred (1200) gallons, the tops shall be precast wi=h a miaimum
thickness of four {4} inches.

{c) Tops'shalffbe reinforcaed with three-eights (3/8)
inch steel reinforeing roada on aix (6) inch centsgrs ia each
direction. Whenaver vekicular =sfraffic is anticipavted 2o czoss
over the saptic tank or other onasite waste zacaptacle, traffic
lids s3shall be installed with manhgle covars to finished gracde,
Traffic lids shall be designed to support a zinimum load of ten
{10) toas.

{d} When approved by the local depart:zent authority,
septic tanks may be built of brick or concrete block. When cone
structed of these matarials, tanks shall have a ainigua wall
thickness of eight (8) iaches .. The inside walls of the tanks
must be plastered with cement mortar.

{2) Piberglass reinforced plastic septic tanks =~ the
tsllawing structural requirements are applicable to fibarglass
septic tanks and tanks néde of a comparable class of materials.

{a} Resins and segalants used in the tank manufacturing
process shall bae capab{e of effectively resisting the corrosive
influences of the liquid components of sewage, sewage gases and

soil burial. Materials used shall be formulated to wishstand
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shoekx, vibration, normal household chemicals, earth and hydro-
static pressure when eicher full or empty.

(b) Mot less than =zhirty (308) perceat of the =otal
weight of the tank shall ba fiberglass teinforcements Fiberglass
tanxs shall have a =:inimum wall thizkness of one-fourth ({1/3)
inch, however, a thicknass of no less than three-sixteenth {31/16)
ineh will be allowed in small isolated aresas for tanks not
sxceeding a capacity of fiftesan huadred (1500) galloas,

(¢} 1Internal! surfaces shall be c¢oatad with an appro-
priate gel coating e provide a szooth, pore-frea, watertight
surface,

{d} <Tanks shall be c¢onstructad so that all parzs of

the tanx ose- =ha

ollswing machanigal rzguirements.

1. Gltizace tansila stzength - miaixzun twelve
thousand (12,000} 2SI when tasted ia aczsc-dance with ASTM 3 833-
72, Standard Method of Tast for Tensila Propertiass af Plas:zics.

2. Flexural streaagtk -~ alaisum  2ineteen thousané

(12,0807) pPsI  wie:z :es;éd iz accordance with ASTH O 7%3-7

.Standard Method of T2s:t for Flaxural Properties of Plastics.

3. Flexural odulus of elasticity (Tangens) - =inismuam

eight hundred =housand (8C2,09C) 251 +when ftested in accorcdance

wizh ASTM D 730-71, Standard Mezhod of Tast for Flaxural Proper-~
ties of Dlasgtics.

"{e) A test report- from an iadependent -testing tabora-
tory is reguired to substantiate that individval tank designs aad
material forzulations =eet the recuirsaments of (&) 1, 2z, and 3
above,.

(f} ?Physical properties for tanks over 1500 gallons
efJective liguid capacity oust ba approved by the Departzent.

{g) Tz2nk lids shall e sacurely fastened or sealad tao
pPrevent unwarranted acsess to the contants ¢f the tanks,

{3) Septic zanks to be canst=zucted of ather =atarials
shall have prior approval from the Depart;ent Heal:i Drogran
Office.

Naze of Person Originating Proposed Rule: John Heber

Nane of Suervisor oz Perscn who Approved the Proposed Rule:

176



.

7/

"10D-6.56 Constzuction Standards for Drainfield Systeams

Eanix Poole
Date Proposad Rule was Appr;ved:
Speacific Authorizy: 331.031(1)(g)3, FS
Law Implemented: 3s81.031, 381l.081, 381.071,- igl.26l, 381.272,
381.291, 381.311, 336, F5 |
History: Naw

{l) Distridbution box - wheare gravity flow is possible,
a distribution bdox zay be reqguired for distributing sewage {rom

ths septic tank or other waste receptacle to the drainfield. The

distribution box =ay Ye Built as an iantegral part of the septic

tank or may be a separate uni: set on solid ground between the

sgptic _tank, or other sewage waste receptacle, and the drain-
field. .
| (a) Distribasion “hoxes shall be watertighe,

conatructed of durable na:e;ials, have adeguate structuéal
strength, and e of sufficient size to accomodate the raguired
nunber of drain pipe lines{

- (b} Each drainfield iine shall be connected
individually =9 the box. -

{c¢) The invert of ialests to the box shall be at least
ona (1) inch above the invert of the outlets. The iavert of all
outlets shall bSe on =he same plane and shall Dbe level with
respect to esach other,

{(2) Header pipe - in lieu of a distribution box, a
header pipe =ay be “used when approved by the Department and
installed in compliance with the !ollowiﬁg requirements:

{a) The header Pipe shall conform to material
aqgndards in Chapser 100-9, PAC, and have a minimum inside
diameter of four (4) inches for gravity flow applications.

{b) The header pipe shall be laid level with direct,
watertight connections to eaeh drainfield 1line and the septic
tanx ouzlet pige. *me header pipe i3 not required to be encased

in #ilter material.

{3) Autonatic desing -~ where the required area of the

drainfield is greater than one thousand {1000} square feet, or
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whers a septic tank or sevade waste resceptacls must he placed oo
low to peraii gravity £low'ia:a a properly designed, constructeé
and Jlocated draiafield or absorption bed, an automatic dosing
devica shall be used. Plans and eguipment specifications for
autematic 2osing systems shall be app:o;ed by the Deparztaent

prior to construction or installation.

{a}) Dosing systems for less than tweo :bapsand.(zooo)

" square feet of draianfield shall consist of a dosing tank thac

racaives the Jlow Zron a septic tank or other sewage wasta racep-
tacle. . ™his dosing tank shall be at least ctwenty-four (24)
inches in diameter (or egquivalent rzectangular size) and shall be
provided with one or more pumps with level]l controls set in acsor-
dance with the reguizements set Zforth iﬁ (c).and {(d) of tkhis sec-
tion. 7Twe (2) puaps shall be rTequired for commercial use.

(%) -Systens havief nere - than' $two thousand (2009)
sguare feet of 3drainiiald shall have two (2) dosing pumps, witl
each pump serviig one half (l1/2) of the total reguired aksorption
area. The pu=ps shall djﬁe alternately.

{c¢) The woluzxe of the Iosing chaaber betwaen the puay
oﬁ;rating levels shall be =z2deguate to assure that the entire
drainfield is dosed each gycls. The liquid volume of gipe typi-

cally used in drainfield systems is as follows:

.LIQUID
PIDPE SIZE VOLUME CT CONDUOIT
2" - 0.18 Gal/Zoot
4° 0.65 Gal/foat

&" . 1.47 Gal/foot

(d) When a drainfield is installed i; sand, lecamy sanéd
or sandy loao soils, eperating levels should be adjusced to dose
ehe drainfield four (4) times in a twentv~four hour period. For
fire textured soils 2he gdrainfield shoulé be Zosed no nore than

two {(2) tizmes in a twenty-four hour period,

(e) A high water alarm shkall ke provided to warn of
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pumnp failures.

AL}

{4) Urain't:anch;s and absorption beds = draintrenches
and absorption Dbeds are the standard subsurface drainfield
systens used for dispesing of effluent from septic tanks or othar
sewage waste receptacles. When used, these ;ysCems shall be con-~
atructed as specified below.

(a) When utilizing the standard drain trench method,
thae width of the trench at the bottom shall bYbe eighteen (18) ta
twenty=four (24) inches. There shall be a minimum separation
distance of six {6) feet between centers of the trenches.

(b) Absorption beds when approved by the local deparc-

ment authority may be used in lieu of the standazd drain trench

mathod. An absorption bed consists of an arsa in which the
enti:e @earth content of the reguired absorption aréa is removed
and replaced with £filter matbrial and distribution pia. The
distance betwean the centers of distribution lines .in standard
beds shall be a maximum of three (3) feet for dyain tiles and
four (4) feet for block é: cradle units. The distance between
the side wall of the bed and the center of the outside draia line
shall be one and one-half [(1.5) feer for drain. pipe and ﬁuo {é)
feet for block or cradle units. R

e} Drain tile, perforated pipe, and cradle or block

-

gnits shall be installed in filter material of ‘washed and

screened gravel, stene, slag, or similar material meeting State

- of Florida Department of Transportation {DoT) specifications

" .. uynder Section 901, "Standard Specifications for Road and Bridge

Construczicn, 1l982%. Filter material may vazy in size from
three~eights (3/8) inch to two (2) inches angd shall be frae of
éxcossive fines which could -clog the soil infiltrative surface.

Approved standard sizes for wvarious drainfield filter materials

ares

MATERIAL ) DOT SIZE NUMBER

Limestone, slag, and

similar materials 3, 4, or §
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quart:z rock and river gravel ‘ 3, 4, 5 0r 6

{d) Filter material shall encazse the distridbution pipe
to a miaizus depth of (6) inches under the pipe and _have a total
depth of at least twelve (12) inches extending thzoughout the
widesk of t:e trench or absgrption bed. Whenever cradle or bhlock
units are pezpitted f%or wuse, the total depth of the filter
material skall be at least fourteen (14) inches exgending
throughaut the width of the bed with at least six (&) iaches
undezr the unit and eight {(8) inches above the bottom of the unit,

.

(e) The filter material in place shall be proteected

‘from infiltzation cf earth backfill by an effective barzier of

building maper, polyestar bonded filament or other acceptatle
zataerial as deternined by the Departaent,

€ rhe"naximum“'ggp:h ~frow the invert of the .drain
pipe or Qis::ibu:ion pPipe t> the fiazished ground suzface shall
rot exceed sweazy-four (24} inches. The minimum earth cover over
the top of tihe drain E}le. distripution bex or header pipe in
standar? suibsurface drainfields shall be six (6) iaches.

{g) The inside diameter of the drain pipe used in
draianfields sha2ll =e determined based on the type and design of
the proposed azsorption system. However, Z~or standard gravity

zaiafield sys:tesms, inside pipe diameter shall not be less than
faur {4) issz=es. .Pipes constructed of vitrified clay or plastic
material s=all cenfosrm to standards ia - Chaptar 10D-9, TAC. When
the above pipes ara installed with open joints, the open joints
shall be spaced no less than one-guarter (1/4} inch apart. Per=
Zorated pire shall have a minimum perforated area of one and one-
half (1.5) scuare inches per linear foot. Perforations shall Ee
locaced ix zhe bet=zc= half of the pipe. However, for d-alnafiald
systaps eover Eive hundred (500) sguare Zfeet in size, éfaippipe
pezforatsion area and hole configuration shall Dbe especially
designed in order to assure egual effluent distribution thzough=-
out the drainfield arza. All plastic pipe shall ceonforxz =23 the

standards of ASTM D No. T 305-7EB.

{h) Dpecerding on the type of drainfield syscem being
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utilized, drainlines may be placed level or with a deownward slope
not exceeding one-half (I/i) inch per ten (10) feet. Howeve;,
for s%tandazd gravity drainfield systems, drainlines shall be
graded with a dawnward slope of osne-gquarter (l1/4) inch to one-
half (1/2) inech per tan feet,

{i) The azaxizum length of drain lines shall not exceed
‘one hundred (100) feet and where two (2) or more drain lines are
used, they shall be, as near as practical, the sanme lehqth. The
ends of two {2) or more drain lines in mound systems shkall be
connacted to produce a coaginuoﬁs circuit. A continuous <ircuit
arrapngement is also recommended for standard drain trench and
absorption %ad systems.

Name of Persoa Originating Propesed Rule: John Heber

Name of Supervisor or Person who Approved the Proposéd Rule:

anix Foole ) -

Date Proposed Rule was Approved:

Specific Aushority: 381.031(l)(g)3, FS

taw - Izplexzazczed: 1g1.02%1, 3s81.061, 381.071, 331.261, 38l.27%,
A81.291, 3s81.311, 386, es

Hiszory: Jew

10D-6.57 Percolation Test P:ocedureA

(1) +hen a he:colation :e;t is to be perxformed, cone or
more test boles shall be dug within the area proposed for a soil
absorpticn systen. Where soil conditions within vthe area a:é
highly wariadle, a =inimum of three (3) percolation test heles,
unifer=ly spaced, shall be required.

{2) 7=he diameter of each test hole shall be six (6)
inches, dug or bored o the propo:ed dapth of the absorption
systenm. To exposs a natural Qoil surface, the side=s af the hole

.
are scratched with a sﬁa:p pointed instrument and the loose
material is rexzoved from the bottom of the test hole. Two {2)
inches of 1/2 te 3/4 inch gravel shall be placed in the haole to
protect the bSottom from scouring action when water is added.

{3) The hole must be carefully filled with at least
twelve (12) inches of clear water. 7This depth of water shall be

maintained Zf£ozr at least four (4} hours and prefaerably overnight
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if clay soils are present. Automatic siphons o? flcat valves may
be employed o autonatically mainzain the water level during the
soaking period. In sandy soils with little or no clay, scaxking
is no:lnccessazy. I, after filling the hole tfwice with twelve
(12) iznches of water, =he watar seeps compleraly away i3 less
than ten aiautes, the tTest can proceed immediately.

(4} Excep: f£or sandy soils, percolation rate measure-
aents skall re made at lz2asgt fifteen (15) hours, but na moz; than
thirty (20) hours, after the soaking period began. Aay scil that
sloughed into the hole during the socaking pericd shall 2e removed
and the wazer level adjusted to six (6) inches above the gravel
{or eight (8) ifaches atove the hottom of the hole). At no time
duriaxg ¢the test shall the water level be allowed to rise nore
than six (6) inches alkove the gravel. Ismediately aftz2r adiusg-

.

zent, the water level is measused from-a—fixed rafzrenca-point %o

the nearest 1/16 inch at thirey (30) mianute intarvals. The test

shall e ¢ontinued until two (2) successive watar lavel 3rops do
’ . o
not vary by @mor= than 1/15 .ined., Az least three {3} measuremsats

g
sTam s

oust be nade. Aftar egach measurexzenc, the wazer level shall be
readjusted &5 the six (&) inch level. The last water dzop is
used to calzculate =he rercslation rsate, i1 sandy soils or soils

in which the fi-st six (6) inches of <water addeéd, -afier the

soaxirng period, seeps away in less cthan thizsy (30} =ninutes,

. water .level  zeasurenents are zade at ten. {l0) =inu=e iatervals

for a oae (1) hour period. The last water level drop shall be
used to calculate the cezcolatign zaza.
{5) The percolation zTate is calculated for each test

hole by dividing %the %fime intezrval used betwveen measurements by

the magnitude of the last water level drop. This ecalculation
results ia a percolation rate in teras of =minutes/inch, To

dezeraine :hg percaolacion rates Zfor the area, the rates ghtained
from each hole shall b2 averaged. If =ests in the area vary by
more than +twenty (20) minutes/inch, variations in s0il types ace
indicated. Under these circumstances, percolation rates shall

not be avaraged, Percolation rate calculation example: I the

last measured drop in water level after thirty (36) minutes is
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two (2} inches, the percolation rate = 30 =minutes/2 inches = ;g -

minutes per inch.

Hame of Person Originating Proposed Rule: John Heber

Name of Supervisor or Person who Approved the Propesed Rule:

Eanix Poole

Data Propased Rule Approved:

Specific Authogity: 381.031(1)(g)3, Fs

Law Implemanted: 381.03%, 13I8l.06l1, 381.071, 381.261, 381.372,
381.291, 381.311, 385, PS5 .

History: New .

10D-6.58 U.S. Departoent of Agriculture Soil Textural Classifi=
cation System - Major USDA goil texture classifications are
described below along wizh met;ods of field evaluatiqn:

{l1) .sand =~ 7This soil has a granular appearance in
which the individual grain sgzea can be datectad. It is free
flo;ing when in a dxy condition., When aiy dry shis soil will noe
formn a cast and will fall apaz:t when prassure is released. When
moist, the soil feras a <cast which will crumble when lightly
touched. This sail cannot be ribboned.

(2) Sandy Loam = Is essentially a granular scil wich
sufficient silt and clay to make it somewhat éohe:ent. Sand
characteristics predominate, Whan dry, this soil forms a cast
which :éadily falls apazt when lightly touched. When moist, the
soil forzs 4 c¢ast which will bear caraful handling without
breskinq.' This s0il canneot be ribboned.

{(3) Loam - This so0il ha; a uniform mixture of sand,
silt and clay and the grading of the sand f:actién is quite
unifora £frxom .coarse %o fine, It is mellow and has a ao:e?h::
gricty feel, yet it is éairly snooth and slightly plascic. When

air dry it forms a cast which will bear careful handling without

breaking and, when moist, it forms a cast which can be handled

freely without Breaking. This s0il cannot be ribboned.
(4} s5ilt Loam =~ Contains a moderate amount of the

finer grades of sand and only a small amount of clay, over half

of the particles are silt. When dry, it may appear guite cloddy,

which readily caan be broken and pulverized to a powder, When air
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dry, %this socil forms a cast which cin ba Zreely handled. When
Pulverized, it has a soft f-lourlike feel, wWhen moist, a cast can
be formed which can te freely handlaed. When iet, the soil runs
together and puddles, This so0il will rot ribbon, bu:z it hkas a
broken appearazce, Zeels smooth and may be slizshely plastie.

(£} Siile -- Is composed of cver 30 percent silt size
particles with wvery littile sand and clay. When dry, i:.may ba
¢leoddy, 4i: =reacdily pulverizes to a powder, and it has a soft
feel, Whea dry, it forms & cast «which can be handled withousz
breaking and, whea moist, it forss 2 cast which c¢an be freely
handled. When wet, it readily puddles; This soil has a snmooth
£ee} and has z tendency to ribkten wi&h a broken appearancs,

(5) Clay Loam = Is a ZIine texTured soil which breaks
into hard luzzs whsn dry. * It contains more clay than s5ilsz loam
and Tesenbles ¢lay in a dry cgndizieon. Idesntification is nade oo
the bSasis ol the »kysical behavior cf moist soil. When air éry,
it for2s a c3st which can be handled £freely without >=ealiing.
Wwhen :oiéc, i= forms a edst which can be “andled freely wichecut
Xiznzg and it can te worked into a Zanse ;ass. This soil foras

a thin =zibton which readily breaks, barelvy sustaining its own

(7} <Clay =~ 7This fine <textursd solil breaks into very
hard luzps wian 4dzy andé it is difficult to pulverize into a soft
flourlikxe gpowZer when dry, Liguification is based on cohesive
propez:ties of the zoist soil. When both dry and moeist, it forms

a cast which caa ke freely handled without breaking. This soil

foras a ls= thin flexibla ribbon Which can a2 werked into a

[15]

dense, compact mass which has considesable plasticity.

{8) <Crzaaiec - Icdentification of this so0il is based an,
the high osrsanic content. These so0ils occur ian lowlands, in
SWaozss 9r swales. Muck consists of thoroughly decomposed organic
material with a3 con;iderable amount of @mineral soil finaly
divided with some fibrous remains. When considerable fibrous
matertal is present, organic soil may be classified as peat. In

pPeaty soils, plant remains, or sonetimes the wood structyre, can

be easil zezognized. Organic soil color ranges from bdrown o
y g S
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Sec. 1-3 Soil Classification Systems 9

Once a soil has been classified using Table 1-2, it can be further described
using the “group index.” The group index utilizes the percent of soil passing
a2 No. 200 sieve, the liquid limit, and the plasticity index. Using known values
of these parameters, the group index is computed from the equation

iz 7 group index = (F = 35)[0.2 + 0005(LL — 40)

\l;,\,‘-‘ + 0.01{(F — 15XPI — 10) b

where F = percentage of soil passing a No. 200 sieve
LL = liquid limit
PI = plasticity index

The group index computed from Eq. (1-1) is rounded off to the nearest whole
number and is appended in parentheses to the group designation determined
from Table 1-2. If the computed group index is either zero or negative, the
number zero is used as the group index and should be appended to the group
designation. If preferred, Fig. 1-3 may be used instead of Eq. {(i-1) to deter-
mine the group index.

As a general rule, the value of soil as a subgrade material is in inverse ratio
to its group index.

Unified Soil Classification System [4, 5, 6]

This system was developed by Casagrande and is utilized by the Corps of
Engineers. It utilizes letter symbols to classify soils. The letter symbols are as
follows: -

gravel

sand

silt

clay

well graded
poorly graded
uniformly graded
low liquid limit

" e~Ccm 2T v

high liquid limit

Normally, two letter symbols are used to classify a soil. For example, SW
indicates well graded sand. In classifying silts and clays, the liquid limit and
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Sec. 1-3 Soil Classification Systems 1
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FIGURE 1-4 Plasticity chart. {From Corps of Engineers.) [6]

plastic limit are used in conjunction with the plasticity chart shown in Fig. 1-4.

A chart for laboratory :dentification procedure is given in Fig. 1-5.
Example 1-2 illustrates the AASHTO classification system and the Unified

* soil classification system.

EXAMPLE 1-2

Given
A sample of soil was tested in the labe ratory an
tests were as follows:

d the resuits of the laboratory

ML e 0

1. Liquid limit = 42.37%.
2. Plastic limit = 15.8%. :
3. The following sieve analysis data:

PR

U.S. Sieve Size Percentage Passing
No. 4 ‘ 100
No. 10 93.2
No. 40 81.0
No. 200 60.2
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Sac. 1-3

Required

Soil Classification Systems 13

Classify the soil sample by

1.
pA

Solution

The AASHTO classification system.
The Unified soil classification system.

By the AASHTO classification system:
From Table 1-2, the sample is classified as A-7. According to the

AASHTO classification system, the plasticity index of the A-7-5
subgroup is equal to or less than the liquid limit minus 30, and the
plasticity index of the A-7-6 subgroup is greater than the liquid limit
minus 30 (see footnote under Table 1-2).

plasticity index (P) = liquid limit (LL) — plastic .imit (PL)
PI =423 — 158 =1265%

LL — 30 =423 —30=123%

[Pl =265%3>[LL — 30 = 12.3%]

Hence, this is A-7-6 material.

From Fig. 1-3 (group index chart), with LL = 42.3%; and percentage

passing No. 200 sieve = 60.2%, partial group index for LL =53,
Qs

With PI = 26.5% and percentage passing No. 200 sieve = 60.2%4,
partial group index for PI = 7.5.

Total group index = 5.3 + 7.5 =128

Hence, the soil is A-7-6 (13).

By the Unified soil classification system.
Since the percentage passing the No. 200 sieve is 60.2%, which is
greater than 50%, goto the first black (labeled “Fine-grained™) in the
right column of Fig. 1-5. Now, since the liquid limit is 42.3%, which
is less than 50%, go downward in Fig. 1-5 to the block labeled “L.”
Referring next to the plasticity chart (Fig. 1-4), the sample is Jocated
above A-line and the hatched zone. Returning to Fig. 1-5, go down-
ward to the block labeled “CL." Thus, the soil is classified, CL,

according to the Unified soil classification system.

Federal Aviation Administration {FAA) Classification [6, 7]

i This classification of soils is utilized by the FAA in airport construction.
In this system, soil groups are designated as E-1, E-2, E-3,.

.., E-13, as

determined from Table I-3 and Fig. 1-6. As was the case with the aforemen-

tioned soil classification systems, the soil parameters of grain-siz

e analysis,
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