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"To excecd expectations in the delivery of public services.”
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MEMORANDUM
Date: June 27, 2013
To: Honorable Charlotte County Board of County Commissioners

Ray Sandrock, County Administrator
From: Terri Couture, Utilities Director

Subject: The East & West Spring Lake Wastewater Pilot Program
Water Quality Review Within East & West Spring Lake

Dear Honorable Commissioners and Ray,

Tetra Tech, Sub Consultant to Banks Engineering, Consultant to Charlotte County, on behalf of
the East/West Spring Lake Wastewater Pilot Program, has completed their review of water
quality conditions within the East & West Spring Lake area and is submitting the attached report,
which has been reviewed by Banks Engineering and Charlotte County Utilities staff. This report
will be presented by Tetra Tech on July 1, 2013 during the Special Public Hearing of the
Charlotte County Board of County Commissioners.

Additionally, the report will be posted shortly to the County’s website under the following link:
http://www.charlottecountyfl. com/CCU/Projects/SpringLake WW/

Thank you very much.
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EAST & WEST SPRING LAKE WATER QUALITY CONSIDERATIONS

1.0 PURPOSE

The purpose of this report is to provide a summary of water quality data collected within the
East & West Spring Lake area of Charlotte County. In addition, this report provides a summary
of relative studies performed within the area. Data for this report preparation has been collected
and tested from both groundwater wells and canals for nitrogen, phosphorous and fecal
coliform. As will be displayed within this document, nutrient levels within the East & West Spring
Lake area are not only above regulatory standards for surface water, but indicated a correlation
with onsite sewage treatment and disposal systems (OSTDS) within the area. This correlation
is demonstrated through nutrient levels within the East & West Spring Lake area being higher
than levels within other portions of Charlotte Harbor and through the comparison of nutrient

levels within different seasonal conditions.

1.1 BACKGROUND

In the early to mid-1990’s, Charlotte County initiated a centralized wastewater service
expansion program that was proposed to provide wastewater collection and transmission for
both new residences as well as existing residences which utilize onsite sewage treatment and
disposal systems (OSTDS). The program proceeded through design, however, prior to
implementation, the program, was halted. In June of 2009, the Charlotte County Utilities (CCU)
made a presentation to the Charlotte County Board of County Commissioners (BCC) which
provided an overview for initiation of a similar centralized wastewater service expansion
program. At that time, the BCC recommended that a Preliminary Engineering Report (PER) be
prepared to evaluate alternative systems and related costs for installation. For this effort, Area
1 (Figure 1) was selected as the initial area to be evaluated due to the number of existing
OSTDS'’s currently in use in the area, and given Area 1’s proximity to the Charlotte Harbor
estuary and tributary water bodies. In addition, this area is part of the Alligator Bay drainage
basin, which was specifically required by the Florida Department of Environmental Protection
(FDEP) to be included in a “phased sewer expansion” (see Manchester Locks below).

Following completion of the PER and subsequent presentation to the BCC, the BCC ultimately
requested that CCU proceed with a pilot study area, consisting of a portion of Area 1, East &
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West Spring Lake. In 2010, CCU selected Banks Engineering to assist with alternative
evaluations, preliminary design and opinion of cost development for implementation of a
centralized wastewater system for the East & West Spring Lake area. In general, the East &
west Spring Lake area lies east of Spring Lake, southwest of US No. 41, north of Edgewater
Drive and west of Elkcam Waterway (Figure 2). As part of this process, the BCC asked that the
water quality within the pilot area be analyzed and reported on. The analysis performed along
with a summary of the findings, is the focus of this report.

1.2 REGULATIORY REQUIREMENTS

1.2.1 OSTDS Regulations

Chapter 62E-6 of the Florida Administrative Code (F.A.C.) provides regulatory requirements for
OSTDS'’s in Florida. This rule sets the sizing requirement for the septic tank and drainfield;
outlines acceptable soil permeability and types; OSTDS siting requirements; separation
requirements (from wells, property boundaries, water table, surface water, etc.) and related
parameters. Of particular importance, the current rule has increased requirements over past
rules, as it related to sizing, setbacks and separation from the water table. For instance, the
current rule requires that the drainfield be set such that the bottom of the drainfield is a minimum
of 24-inches above the seasonal high water table. In comparison, the rule(s) in effect while the
majority of the OSTDS’s were constructed within the East & West Spring Lake area either
required no separation (prior to 1962) or 12-inches of separation from the water table (from
1962 until 1983). As the maijority of the systems were installed prior to 1983, it is likely that the
majority of these systems do not meet current standards. Similarly, the setback from a surface
water body is currently set at 75-feet. (Please note the Charlotte County has a more stringent
requirement of 150-feet from tidal water bodies as would apply to the East & West Spring Lake
area, Ordinance 3-7-56.) This rule has also been in effect since 1983. Prior to 1983, the
separation was either not regulated (prior to 1962), or was 50-feet or less (25-feet from 1962 to
1972 and 50-feet from 1972 to 1983). Other changes to regulations have focused on the size
requirement of the septic tank as well as the size of the drainfield. Sizes have been adjusted
over the years to provide for longer residence/treatment time in the septic tank portion and to
provide more surface area for more efficient nutrient removal (with less potential for
overloading) in the drainfield. The actual changes to the regulations associated with sizing are
too numerous to summarize, having been modified over 15 times since 1921.
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1.2.2 Nutrient Reduction Regulations

Passed in 1972, the Clean Water Act (CWA) is the primary federal law in the United States
governing water pollution. The Environmental Protection Agency (EPA) continually develops
new regulations associated with the CWA, the most recent of which is the Numeric Nutrient
Criteria (NNC) rule which was developed by the EPA and incorporated as part of the Florida
Administrative Code (F.A.C.) under Rule 62-302.531 and 62-302.532 for implementation by the
Florida Department of Environmental Protection (FDEP). The intent of NNC rule is to ensure
that “in no case shall nutrient concentrations of a body of water be altered so as to cause an
imbalance in natural populations of aquatic flora or fauna”.

Rule 62-302.532 outlines requirements for Estuary-Specific Numeric Interpretations of Narrative
Nutrient Criteria. This rule provides estuary specific numeric interpretations for total
phosphorous, total nitrogen, and chlorophyll a. The rule as implemented will require entities
who release surface water into State and Federal inland water bodies and estuaries to meet
predetermined water quality levels for these nutrients. Although the implementation phase has
not been set, the values for total nitrogen, total phosphorous and chlorophyll a have.

The East and West Spring Lake area falls within Charlotte Harbor, Tidal Peace (4.j) as shown
on the map in Figure 3. Any release of nutrients must fall within the parameters set for this

area. Levels set for numeric nutrients for this area are as follows:

Region Total Total Nitrogen Chlorophyll a
Phosphorous

4. Charlotte Harbor | 0.19 mg/L 0.67 mg/L 6.1 ug/L

Proper

It should be noted that the values in the table above represent the annual arithmetic mean
values for nutrients and annual arithmetic means for chlorophyll a, not to be exceeded more
than once in a three year period. These values were determined after detailed analysis of
specific water bodies over many years of monitoring and reporting utilizing data collection from
numerous agencies to ensure that accurate an impartial data was used. Nutrient data from
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Figure 3 — Marine Nutrient Regions (courtesy FDEP)

DMN/reports/Water Quality Report
P:\Water Quality\200-67850-09001 Page-6 062613



benchmark sites were queried from Florida STORET, FDEP’s Status and Trend dataset, and
site verifications datasets.

Another important item to note is that the numeric criteria defined for Charlotte Harbor Proper
(and all other regions) are considered to be arithmetic means, not instantaneous “point”
readings. This is primarily due to the fact that elevated nutrient levels are not acutely toxic in the
aquatic environment; instead, their effects are chronic and cumulative over time and become
acutely toxic when oxygen levels drop as a by-product of eutrophication resulting from excess
nutrients in the waters. Nutrient concentrations are typically variable over time and exhibit a log-
normal distribution in the aquatic environment. Therefore, instantaneous criteria are not
generally considered practical or appropriate for nutrients, and are better expressed as an
average over a longer period of time.

According to a 2009 report prepared by the FDEP, Charlotte Harbor Proper’s annual average of
Chlorophyll a was 13.2 ug/L in 2003 and 14.93 pg/L in 2006. Both of these values exceed
double the numeric criteria defined in the NNC rule. According to the same 2009 report, the
median value of total nitrogen was 0.729 mg/L (based on 354 observations) and the median
value of total phosphorus was 0.185 mg/L (based on 302 observations).

Region Median Total | Median Total | Annual  Average
Phosphorous Nitrogen Chlorophyll a

4. Charlotte Harbor | 0.185 mg/L 0.729 mg/L 13.2/14.93 ug/L

Proper

This median value of total nitrogen exceeds the numeric criteria defined in the NNC rule by .059
mg/L and the median value of total phosphorus meets the numeric criteria defined in the NNC
rule by a narrow difference of only 0.005 mg/L. Based on this report, the primary nutrient
impairment of Charlotte Harbor Proper appears to be Chlorophyll a by an overwhelming margin.
Also it should be noted that the same report identified non-nutrient impairments of Charlotte
Harbor Proper, primarily mercury; however these impairments are not related to the NNC rule
and are therefore not discussed in this section.

DMN/reports/Water Quality Report
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1.2.3 Manchester Lock Permit

In the mid-70’s, the Army Corps of Engineers (ACOE) placed permit conditions on certain
sections of the Manchester Basin area, limiting the number of septic systems that would be
allowed before a centralized sewer system would be required to be installed. In 2007, Charlotte
County sought and was granted approval by both the Florida Department of Environmental
Protection (FDEP) and ACOE to remove the Manchester Locks. As a condition of the FDEP
permit (file 08-0210682-001, issued June 2007), and as Alligator Bay (located within the
Manchester Basin) is the receiving waters for the Manchester Waterway and most other
residential canals in Port Charlotte, the FDEP required the following to be performed:

o “A phased sewer expansion — include in the Charlotte County Sewer Expansion Plan
those portions of the Alligator Bay drainage basin that have been shown to contribute to
declining water quality (pre-1983 septic tanks).”

This condition has been made a requirement of the Manchester Lock removal, which was
accepted through approval, along with the permit conditions by the BCC in 2007. The Alligator
Bay drainage basin includes the East and West Spring Lake area. Due to its residential density,
this area was selected as the initial point of focus. Alligator Bay Drainage Basin and the
proximity of East & West Spring Lake within the Drainage Basin is displayed in Figure 4.

1.3 DESCRIPTION OF OSTDS

Onsite Sewage Treatment and
Disposal Systems (OSTDS)
typically consist of a septic tank
followed by a soil absorption field
(drainfield). Septic tanks are
watertight treatment units which
are buried below ground and
located outside of the residence.
The majority of the septic tanks
installed in Southwest Florida are
constructed of concrete, although
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fiberglass units have also been installed in some areas. Wastewater from the home enters the
treatment unit by gravity. Treatment provided by the septic tank is limited to digestion of organic
matter, and settling of solids to the bottom of the tank. Over time, solids accumulated will
buildup and eventually, require removal and offsite disposal by a professional. As the
wastewater flows into the septic tank, the volume in the tank increases; the organic matter is
biologically digested; and remaining solids settle to the tank bottom. As the level in the tank
rises, the partially clarified effluent reaches a point where it overflows into a pipe and into the
second portion of the process, the drainfield. The image above displays a typical OSTDS,
complete with septic tank and drainfield.

Effluent from the septic tank
enters the drainfield, or the
disposal portion of the OSTDS
process. The partially treated
wastewater is discharged to the
drainfield through a series of
pipes which allow for an even
distribution into the absorption

area below.

The effectiveness of the

drainfield is dependent on the

soil profile characteristics, the

soil depth above the water table, the slope of the drainfield and the application area. Of
particular note are the soil types and separation from the groundwater table. Porous, sandy
soils and soils with positively charged particles (such as aluminum, iron and manganese oxides)
have demonstrated to be more effective in removal of phosphorous than clayey or organic soils.
The reason is that the positive charge of the soil binds to the negative charge of the
phosphorous, retaining a portion of the phosphorous in the soil (adsorption). With proper soil
conditions, approximately 85-95 percent of phosphorous can be removed from the effluent. That
being said, soils can become oversaturated with phosphorous and create plumes which grow as
more phosphorous is accumulated in the soil. Depending on the separation from the
groundwater, it is just a matter of time before the plume reaches the groundwater, which is a
more critical reason for groundwater separation. Unlike phosphorous, nitrogen is not as

DMN/reports/Water Quality Report
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effectively removed by the soils, with a removal efficiency of approximately 10-40 percent. The
reason is that nitrogen derived from septic systems is converted to nitrate by the process of
nitrification. The nitrate is in an aerobic condition and does not interact with the soil
components, and therefore, can travel through unsaturated soil to groundwater. Similar to
phosphorous, the removal efficiency of fecal coliform can also be effective, with removal
efficiency near 100-percent, given the proper soil conditions and separation from the

groundwater.

Key factors in the removal efficiency as mentioned include the soil conditions and the separation
from the groundwater. The less separation from the water table, the more likely negative
constituents are to enter the water table prior to being filtered out by the soils. Similarly, if
unfavorable soils exist below (or within) the drainfield, the more likely these constituents will
enter the groundwater as well. An example of a poor soil type is a clayey material, which has a
very low porosity and limited filter capability. Instead, clayey material allows water from above to
simply transport directly into the water table. For that reason, clay is considered unsatisfactory
according to current regulations.

Initial use of OSTDS’s was in rural areas where centralized systems were not available. As
development continued with denser housing in unsewered areas, the number of OSTDS’s
increased as well. In areas where soils are suitable, OSTDS’s provide an adequate means of
treatment and effluent disposal. However, it has been estimated the only 32% of the total land
area in the United States has soils suitable for onsite systems (EPA Design Manual — Onsite
Wastewater Treatment and Disposal Systems).

1.3.1 OSTDS Evaluation in East/West Spring Lake

The East & West Spring Lake area is zoned RSF 3.5, which allows a residential density of 3.5
units per acre, with a minimum lot area of 10,000 square feet (sf) and minimum width of 80 feet.
Within the East & West Spring Lake area, approximately 80-percent of the lots have been built
on. The age of the residential structures in the study area ranges from 4 years to approximately
60 years, with homes being constructed from the mid-1950’s to the mid-2000’s. Based on
construction information provided by the County, it appears that the majority of the residential
structures were constructed in the 1970’s. Figure 5 displays the distribution of lot development
by age, with the majority of the construction shown to be between 1971 & 1980 (in green). The
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data is also shown graphically below in Charts 1, 2 and 3. It is noted that the data in Figure 5
was provided by Charlotte County Utilities (CCU) and was based on construction information.
Data in the charts was obtained from the Charlotte County Health Department (CCHD) through
records retained for OSTDS construction and may vary slightly from the data provided by the
County. As shown, there are 1,708 recorded OSTDS’s in the East & West Spring Lake area. Of
these, 1286, or 75.3-percent, are at least 30-years old (i.e. installed prior to the 1983 rule
change for drainfield/water table separation).

The age of the structures within the East & West Spring Lake area is important for two (2)
reasons. First, 1983 was a critical year in the history of rule development for OSTDS systems
as it resulted in the increased separation between the bottom of the drainfield and the seasonal

Systems Installed by Decade
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high water table elevation from 12-inches minimum to 24-inches minimum. Given the high water
table and proximity to Charlotte Harbor, this is extremely important as the increased separation
provide more attenuation of effluent in the soils and therefore more potential for nutrient uptake
prior to reaching the groundwater table. The second important factor is that the OSTDS’s have a
life expectancy before septic tank and pipes begin to deteriorate and likely require repair or
replacement. The life expectancy of the OSTDS is dependent on several variables, including but
not limited to age and related exposure to harsh wastewater conditions; the loading of
wastewater (number of residents, use of garbage disposal); proximity to trees which can result
in root intrusion; existing native soil types and conditions below the drainfield and related
factors. In addition, short term versus long term use can also impact the life expectancy. Those
systems which have been dormant for an extended period of time can have issues with
regenerating the biological treatment process. As each system is different, it is difficult to state
a certain life expectancy or to state that each system will have the same life expectancy.
Industry data suggests the structural life expectancy of a typical septic tank is on the order of
12-20 years (Maryland Task Force, 1999).

1.3.1.a. Drainfield Water Table Separation Review

As mentioned above, the current regulations require a minimum separation of 24-inches from
the bottom of the drainfield to the seasonal high water table. In addition, 62E-6, F.A.C. limits the
maximum depth from ground surface to the bottom of a drainfield as 30 inches, with a minimum
cover of 6-inches. Therefore, the seasonal high water table should be 42-inches (3.5-feet)
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below ground surface for a typical installation in order to meet the current regulatory

requirements.

Utilizing water table data collected over the past year, it is likely that the majority of the
residences in the East & West Spring Lake area do not meet this requirement. Water table
elevations were taken in June, September, November and January from 50 locations throughout
East & West Spring Lake. The water table elevations were taken at the same locations where
groundwater samples were collected (refer to Section 1.4, below). Based on the data collected,
the seasonal high water table average was approximately 2.1 feet below land surface (BLS).
This seasonal high average occurred in both the June and September sampling. The averages
for November and January were 3.1 feet BLS and 3.9 feet BLS, respectively. In fact, in June
and September when the seasonal high water table was observed, many of the existing
drainfield are estimated to be located partially within the water table. Only during January is the
water table greater than 3.5 feet BLS. Provided below in Table 1 are the average water levels
per sampling period along with percentages of levels which were under the 3.5 feet BLS
threshold for compliance with current regulations.

Table 1 — Water Table Data — East & West Spring Lake

Parameter June September | November January
Average Water Level (BLS) 21 ft 21 ft 3.1 1t 3.9 ft
Number of samples < 3.5 ft BLS 39 35 29 16
Percentage < 3.5ft BLS 80% 80% 64% 42%

During the wet season, 80-percent of the water table readings were within 3.5 feet BLS. In
addition, in reviewing each individual well, 42 of 50 wells (84-percent) showed the water table
being within 3.5 feet of ground surface at some point during the year (Figure 6). It is noted that
2012 from which the majority of the samples were taken was a below average rainfall year, and
it is estimated that during a normal rainfall year, the water table would be even higher.

As the East & West Spring Lake area is relatively flat, the ground elevation is estimated to be
similar to that of the top of drainfield, which would further indicate that the majority of the
drainfields and potentially over 80-percent in this area do not meet the current regulatory
standards. This finding is consistent with the data provided above on the system age.
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To take the water table a step further, the regulatory requirements prior to 1983 required 12-
inches of separation from the water table. Using the same criteria for cover and depth to the
bottom of the drainfield, pre 1983 requirements would result in a minimum allowable depth to
the water table of 2.5 feet. As mentioned, the seasonal high water table (as displayed in June
and September) was 2.1 feet, or less than this required separation. In comparing the number of
readings that were within 2.5 feet, for the highest water table periods (June and September),
both June and September had 27 readings (over 55-percent) in which the water table was within
2.5 feet of ground surface. In review of the individual wells, 36 of the 50 wells (72-percent)
recorded readings within 2.5-feet BLS at some point during the year (Figure 7). This means that
potentially, over 70-percent of the existing drainfields not only do not meet the current
regulations in existing since 1983, but potentially do not meet the pre-1983 requirements either.

1.3.1.b East & West Spring Lake Repair OSTDS Repair Review

Specifically for the East & West Spring Lake area, repair data was obtained from the CCHD
(Banks, March 2013). Data collected indicated 382 permitted repairs within the study area, of
which, the majority of the repairs did not indicate the type, nature, or severity of the repair.
From the data, it can be observed the current age of systems repaired as well as the systems
repaired as a percentage of the number of systems installed during that era. Of the 382
permitted repairs, all but seven (7) were for systems that were 20-years in age, or older at the
time of repair, which is consistent with the Maryland Task Force reference above. In addition, of
the 1,286 systems installed prior to 1983, 333 or 25.9% have been repaired. Based on this
information and considering the age, the number/percentage of repairs already made, it has
been estimated that over the next ten (10) years, approximately 300 additional systems will
likely need repair. This information is solely based on the data provided and the age of systems
that have been repaired to date. It is noted that one positive step that County has made towards
reducing the repairs was the adoption of ordinance 2007-061. This ordinance requires septic
systems to be inspected and pumped out every five years in an effort to ensure that the onsite
system is adequately maintained. A benefit of the ordinance is that it results in inspections by
professionals in the OSTDS field who can determine if a failure has occurred, or even if a minor
repair is required. Of these 382 repairs, over 250 were made after the ordinance was adopted
in 2007. The positive side to that is the ability to have professionals recognize a repair need
and work towards the corrective measures. The negative side, however, is the likelihood that
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these 250+ failures occurred in the timeframe of the inspections is low, which means, many of
the repair needs could have gone on for years without notice, or outright neglect.

As over 75-percent of the existing OSTDS’s within East & West Spring Lake were installed prior
to 1983, it is likely that none or very few at most, would meet current regulatory requirements for
separation from the groundwater, as demonstrated above. This is important not only for the
nutrient removal assistance, but also

from a repair or replacement

standpoint moving forward. At such

point that repairs are required to the

drainfield, it is likely that the current

system would have to be replaced

with a mounded system, in order to

meet the 24-inch  separation

requirement from the seasonal high

water table. A mounded system as

displayed to the right, requires a

mechanical means to lift the effluent

from the septic tank to the drainfield.

Because the mounded system is

elevated, gravity flow to the drainfield is no longer feasible, and therefore requires a second
chamber which utilizes a float and pump system to transfer the effluent to the higher drainfield.
Not only does the mounded OSTDS add costs to a traditional replacement (with the addition of
pump chamber, electrical costs and additional fill for the drainfield) the mounded system are
unsightly, with a mound sitting out of place as a small hill in the front, side or year yard.

1.4 SAMPLING AND TESTING PROCEDURES

To complete the water quality evaluation, fifty (50) piezometers were initially set to a depth of
approximately 8 to 10-feet below land surface (BLS) at random locations within the East & West
Spring Lake area. The goal was to install the wells within easily accessible locations,
approximately equidistant from one another. To select the random locations, the East & West
Spring Lake area was set on a grid and the well locations were then generated utilizing that grid.
Final locations were adjusted to assure wells were located in rights-of-ways or easements. In

addition to the fifty (50) monitoring wells, twenty one (21) canal locations (consisting of
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upstream and downstream sample points) were established for gathering surface water quality
information. During the sampling process, which began in June 2012 and has continued
through the time of this report preparation, twelve (12) additional groundwater well locations
were recommended within the study area. The location of the sixty two (62) total groundwater
wells and the twenty one (21) canal sample locations are displayed in Figure 8.

1.4.1 Well Installation

The CCU installer used a hand auger along with a split spoon sampler to install the groundwater
sample wells. The split spoon sampler was first used to install a pilot hole and to assist in
collecting soil samples. Undisturbed soil samples were taken for future evaluation at 1-foot
intervals using the split spoon sampler. A 3-inch hand auger was then used to complete the
bore. Once the bore was complete to the required depth (into the water table), the installer
used 1.5” schedule 40 PVC well point tips for the perforated section of the well, and installed
perforated pipe to a foot from top of ground. Clean well graded sand was applied around the
exterior of the PVC well pipe (to 1-foot below-grade) to stabilize the pipe once installed. The top
1-foot was stabilized using soil that came from the excavated hole to help “seal” the surface.
Once the wells were set, they were pumped to purge the wells of contaminants and to remove
any lose material (soils, etc.).

1.4.2 Sampling

Well sampling has been performed by Benchmark, contracted by CCU. Sampling procedures
have been in accordance with FDEP’s standard operating procedures (SOP), in particular, DEP-
SOP-001/01 FS 2200 Groundwater Sampling. A summary of the sampling procedures is
provided below.

A peristaltic hose pump is used to perform the sampling. At each well, the sample collector cuts
tubing to install down the monitoring wells and connect to the suction side of the pump.
Similarly, tubing is cut and installed into the discharge side of the pump. Next, the pump is used
to purge the well, utilizing the procedures outlined in FS 2000. Following purging, the peristaltic
pump is then utilized to collect a representative groundwater sample. Sample procedures are
also outlined in FS 2000. Samples are collected in bottles, labeled and delivered to the CCU’s
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laboratory located at the East Port Water Reclamation Facility for testing. Water levels
measurements are taken at the same time that samples are taken using a sounding probe.

1.4.3 Testing

Once the samples are gathered and labeled, they are delivered to CCU’s laboratory, located at
the East Port Water Reclamation Facility. The East Port Laboratory (ID #E54436) is certified by
the Florida Department of Health Bureau of Laboratories Water as a Basic Environmental
Laboratory.

Samples have been tested for nitrogen (N) (Nitrate (NO3) and Nitrite (NO,) as well as for
combined Nitrate + Nitrite (NO; .+ NO,)), phosphorous (P) and fecal coliform. Although other
parameters could be tested, these were selected based on potential connectivity to OSTDS’s
and the fact that these parameters are more common environmental concerns for water quality.
In addition, and as mentioned above, the septic tank portion of the OSTDS is recognized as
being inefficient in removal of each of these parameters, and instead rely upon the drainfield
and soils below the drainfield and separation from the water table.

1.4.4 Nitrogen Characterization

As the OSTDS is inefficient in removing nitrogen, it is a concern for groundwater and surface
water pollution. The potential for entering groundwater and surface water is increased
depending on the soil conditions and separation of the drainfield to the water table. The U.S.
Environmental Protection Agency (EPA) (1992) has estimated that approximately 11.2 grams of
total nitrogen is released per individual as wastewater, each day. Sources include toilets, baths,
sinks and appliances (Toor et al 2011). This loading results in nitrogen concentrations in excess
of 60 milligrams per liter (mg/L) based on previous studies performed in Florida. In comparison,
the drinking water standard for total nitrogen is 10 mg/L. With an estimated removal efficiency
of 10-40-percent within the OSTDS process, it is difficult to achieve removal to the point of
compliance with drinking water standards. In addition to concerns with impact to drinking water,
nitrate, nitrogen-enriched groundwater can contribute to eutrophication, which is a process that
increases algae growth and can lead to inhibited aquatic life due to excess oxygen demand.
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1.4.5 Phosphorous Characterization

As mentioned above, the septic tank portion of the OSTDS is limited in its ability to remove
phosphorous, with limited amounts removed and primarily occurring in settling of solids into the
bottom of the tank. With proper soils within the drainfield and soils below and beyond the
drainfield (and with proper separation from the groundwater table), removal efficiencies up to
95-percent can be achieved. Phosphorous which is not removed and makes its way into the
groundwater and even surface water can cause concerns and impair water quality at much
lower levels than similar concentrations of nitrogen. In fact, studies have demonstrated
eutrophic conditions (which promote algae growth) when phosphorous concentrations exceed
just 0.02 mg/L. A recent study performed in 2010 (Tjandraatmadja et al) found that phosphorous
was present in 97-percent of 156 tested household products (e.g. soaps, cleaners and personal
care products). Recognizing the impacts of phosphorous at elevated levels, significant changes
have been made over the years in reducing the amount of phosphorous used in products such
as dishwater detergents. In fact, in 2010, 16 states instituted bans on the sale of dishwater
detergents which contain more than 0.5-percent phosphorous. Florida was not one of these
states, however. As a result of the progression in lowering the concentration of phosphorous in
household products, wastewater concentrations are typically less than 10 mg/L. Although
proper soils are expected to be effective in removing or reducing the phosphorous from effluent,
research has shown that phosphorous plumes can develop in groundwater even where systems
appear to be working properly. The recommended means of reducing this phosphorous
transport to surface water is by increasing the separation from water bodies and thereby
increasing the potential for adsorption by the soil (Lusk et al, 2011)

1.4.6 Fecal Coliform Characterization

There are numerous microorganisms which can be present in wastewater and hence
wastewater effluent from a septic tank. The majority of these are not harmful, but certain types
are. For example, cholera, dysentery, shigellosis, and typhoid fever are all waterborne diseases
caused by bacteria. As the number microorganisms that could be present are numerous,
detecting and testing for all types would be cost-prohibitive. As such, indicator bacteria such as
fecal coliform are typically tested for instead. As fecal coliform is a survivor of the intestinal flora,
its presence can be used to reflect the possible presence of all human pathogens in
wastewater. As mentioned above, given proper soil types and conditions, fecal coliform removal
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efficiencies can reach near 100-percent. However, with improper soil types and/or a lack of
separation from the water table, the removal efficiency can be greatly compromised. Bacteria
present in the effluent can be removed through filtration or straining as well as through
adsorption. Where the soil pores are smaller than the bacteria, the pores are able to block the
bacteria from passing, and hence are strained from the effluent. If the soils are too course or
porous, the straining is less effective. Where the soil pores are larger than the bacteria, then
bacterial removal can also be accomplished through adsorption. Adsorption occurs when the
electrically charged bacteria adheres to the surface of the soil particle. In addition to straining
and adsorption, it is noted that some bacteria which exits in the effluent may not survive well
outside of the human body. Several Florida studies have demonstrated increased bacterial
concentrations to groundwater in coastal areas with high housing densities. In these cases, the
bacteria transport to groundwater was attributed to saturated soils (i.e. limited separation from
the groundwater. Although current regulations prohibit release to saturated soils (with a
minimum separation from the seasonal high water table of 24-inches), older systems may not
meet this requirement (Lusk et al, 2011).

1.5  WATER QUALITY RESULTS

As mentioned above, sampling and testing began in June of 2012 and has continued through
the date that this report was prepared. Thus far, sampling has been performed in June/July of
2012; September/October of 2012; January/February of 2013 and March/April of 2013. The
goal has been to collect samples during different periods of the year in order to view water
quality results at different times of year where the water table is varied. As such, performing the
sampling and testing approximately every 2 months allows us to see if there is a variation in the
results at specific locations and/or at different times of the year and with varying water tables.

1.5.1 Nitrogen Results

For nitrogen testing, it was decided to test for nitrates and nitrites. Alternately, testing could be
performed for total nitrogen (which would include the addition of total kjeldahl nitrogen (TKN) to
the nitrates and nitrites). However, as the organic nitrogen and ammonia which comprise TKN
are typically removed through nitrification process within the soils, a decision was made to just
test for those parameters likely to be present, nitrates and nitrites.
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Nitrogen has been tested for in accordance with EPA method 353.2. More specifically, the
samples were tested for nitrate (NO;) and nitrite (NO,) and for combined nitrate + nitrite
(NO3+NOy). The minimum detection limit for each of these parameters is 0.004 mg/L. For
those results which indicate a result of 0.004 mg/L in the test report, it is likely that the

parameter was non-detectable or at least below the minimum limit.

For NO, + NO; the groundwater sample results ranged from non-detectable to 39.17 mg/L with
an average of 0.637 mg/L. Of the 50+ samples taken during each sample period, it is noted that
the majority of the wells demonstrated little to no significant impact at the time of sampling.
However, four (4) wells in particular demonstrated elevated levels during multiple sampling
periods. Groundwater well (GW) 9 tested at 19.439 mg/L and 4.692 mg/L during the first two (2)
sampling periods. (Due to low water table, this well was not able to be sampled during the last
two (2) sampling periods.) Similarly, wells GW-19 and GW-40 had multiple sampling periods
where the levels were above 2 mg/L and with high test results of 17.33 mg/L and 15.171 mg/L,
respectively. The low, high and average nitrate + nitrite levels for the groundwater samples are
provided in Table 2 below for each sampling period. In addition, the average depth of the water
table below land surface (BLS) is also displayed. Results for all sampling data are provided
graphically in Charts 4 and 5. Chart 4 displays the data for results less than 1 mg/L (as the
majority of the results were in this range), while Chart 5 displays the data for all results,
including those above 1 mg/L.

Table 2
Nitrate + Nitrite Concentrations in Groundwater Well Samples
Jun/Jul 2012 Sep/Oct 2012 Jan/Feb 2013 Mar/Apr 2013
Low 0.004 mg/L 0.004 mg/L 0.004 mg/L 0.004 mg/L
High 19.439 mg/L 4.692 mg/L 17.33 mg/L 39.17 mg/L
Water Table 21 ftBLS 21ftBLS 3.1ftBLS 3.9 ft BLS
Average .605 mg/L 0.184 mg/L 0.743 mg/L 1.02 mg/L

In comparing the test results to the groundwater elevation, it is noted that in general, the highest
individual samples as well the highest average samples occurred during the period where the
groundwater table is at its lowest. However, these results correspond with the period of year
when water usage is typically at its highest. As a portion of the East & West Spring Lake
residents are seasonal, it is estimated that the nitrogen levels are at their highest when the
OSTDS contribution is also at its highest.
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Chart 4
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Chart 5
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As mentioned above, the NNC rule has set a maximum discharge concentration of 0.667 mg/L
for total nitrogen for Charlotte Proper, based on a 3-year period. Although the sampling period
is for less than 1-year it is noted that the groundwater levels on a near 1-year average (for just
nitrates and nitrites) are above these levels. (Keep in mind that the testing performed to date
has just been for nitrates and nitrites and does not include the potential for the addition of TKN,
which would only increase the concentrate.) Please note that the NNC rule does not apply to
groundwater but rather only to surface water. However, once nitrogen concentrations have
made it into the groundwater, little if any of the nutrients are removed. In addition, and as will be
explained later in this report, once effluent, rainwater, etc., makes its way into the groundwater,
it does not necessarily make its way to surface water. A portion will be released to surface
water, but a portion will also be retained as groundwater and will migrate within the groundwater
zones, and possibly to points where water is removed from wells downstream for potable or
other uses. As such, it is critical to recognize the impact to the groundwater as well as the
potential impact to surface water (as will be discussed below in section 1.9 - Surface Water Vs
Groundwater). It is estimated that 11-22% of the total nitrogen load to the Charlotte Harbor is
contributed by septic systems (Staugler, 2013).

In addition to the groundwater well samples, 21 sample locations were set within the adjacent
canals to determine background levels upstream and downstream of the East & West Spring
Lake area. As expected, the nitrogen levels within the canal samples were much lower than the
levels within groundwater samples, ranging from 0.004 mg/L (non-detectable) to 0.062 mg/L.
Table 3 provides the low, high and average nitrate + nitrite levels for the canal samples taken.
Charts 6 and 7 graphically display the results for all sample taken, with Chart 6 displaying the
results within Spring Lake and Chart 7 displaying the results from the upstream canals. As
displayed, the levels within Spring Lake are higher than the upstream levels.

Table 3
Nitrate + Nitrite Concentrations in Canal Samples
Jun/Jul 2012 Sep/Oct 2012 Jan/Feb 2013 Mar/Apr 2013
Low .004 mg/L 0.004 mg/L 0.004 mg/L 0.004 mg/L
High 0.033 mg/L 0.062 mg/L 0.033 mg/L 0.038 mg/L
Average 0.021 mg/L 0.03 mg/L 0.013 mg/L 0.012 mg/L
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As displayed, these levels are significantly below the NNC level set for this area (0.67 mg/L).
However, as mentioned above, the levels tested were solely for nitrates and nitrites and did not
include the TKN portion of total nitrogen. Please note the significance of sampling within the
canals was to establish and understand what the current downstream and upstream nutrient
concentrations are within the canal system. These results are not meant to represent an impact
of the East & West Spring Lake area from either OSTDS’s or other parameters (fertilizers etc.)
released from within the study area.

1.5.2 Phosphorous Results

Phosphorous has been tested in accordance with EPA method 365.4. The minimum detection
level for phosphorous (P) is 0.02 mg/L. For those results which indicate a result of 0.02 mg/L in
the test report, it is likely that the parameter was non-detectable or at least below the minimum

limit.

For phosphorous, the groundwater sample results ranged from non-detectable to 13.53 mg/L
with an average of 1.43 mg/L for all samples taken. The majority of the samples tested positive
for phosphorous and were significantly above the NNC limit of 0.19 mg/L. The low, high and
average phosphorous levels for the groundwater samples are provided in Table 4 below for
each sampling period. In addition, the average depth of the water table below land surface
(BLS) is also displayed. Results for all sampling data are provided graphically in Charts 8 and 9.
Chart 8 displays the data for all results while Chart 9 displays the data for results less than 5
mg/L (as the majority of the results were in this range).

Table 4
Phosphorous Concentrations in Groundwater Well Samples
Jun/Jul 2012 Sep/Oct 2012 Jan/Feb 2013 Mar/Apr 2013
Low .02 mg/L 0.02 mg/L 0.11 mg/L 0.15 mg/L
High 4.05 mg/L 13.53 mg/L 5.62 mg/L 31.69 mg/L
Water Table 21 ftBLS 2.1 ftBLS 3.1 ftBLS 3.9 ft BLS
Average 1.05 mg/L 1.36 mg/L 1.12 mg/L 2.39 mg/L

In comparing the test results to the groundwater elevation, it is noted that in general, the highest
individual sample as well the highest average for samples occurred during the period where the
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groundwater table is at its lowest. However, these results correspond with the period of year
when water usage is typically at its highest. As a portion of the East & West Spring Lake
residents are seasonal, it is estimated that the phosphorous levels are at their highest when the
OSTDS contribution is also at its highest.

Unlike nitrogen, only two (2) test samples resulted in phosphorous levels at the non-detection
limit of 0.02 mg/L. All other samples were above the non-detection limit, with many of these
being above the state established NNC level of 0.19 mg/L for Charlotte Proper. In fact, and as
displayed, the average during each sample period was more than five (5) times the state
allowed NNC level for phosphorous released to surface water for the first testing period and
more than 12 times for the most recent testing period. As with Nitrogen, the NNC requirements
for phosphorous are for surface water, and do not apply to groundwater. However, similarly
with nitrogen, once phosphorous is released into the groundwater, little if any is removed.

As mentioned above, high levels of phosphorous can be more significant than high levels of
nitrogen due to the potential for eutrophic conditions at a very low level (as low as 0.02 mg/L).

In addition to the groundwater samples, samples were also taken from the 21 canal testing
locations. Results of testing from the canals showed phosphorous levels ranging from 0.1 mg/L
to 0.66 mg/L. Although these levels are much lower than the groundwater levels, they are
above the levels set for numeric nutrient criteria. Within the canals, 55 of 69 samples tested
higher than the NNC established limit of 0.19 mg/L. As mentioned above, phosphorous can be
eutrophic and promote algae growth at a much lower level than nitrogen, with eutrophic
conditions reported as low as 0.02 mg/L. It is noted that in general, the phosphorous levels
within the canals are higher during the wet and warmer periods of the year than the dry and
cooler periods of the year, being nearly double during the wet and warmer periods. However,
even during the cooler periods, the average levels are near or above the NNC limit.

Table 5 provides the low, high and average phosphorous levels for the canal samples taken.
Charts 10 and 11 graphically display the results for all samples taken, with Chart 10 displaying
the results within Spring Lake and Chart 11 displaying the results from the upstream canals. As
displayed, the levels within Spring Lake are higher than the upstream levels.
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Table 5

Phosphorous Concentrations in Canal Samples

Jun/Jul 2012 Sep/Oct 2012 Jan/Feb 2013 Mar/Apr 2013
Low 0.22 mg/L 0.29 mg/L 0.02 mg/L 0.04 mg/L
High 0.66 mg/L 0.52 mg/L 0.32 mg/L 0.42 mg/L
Average 0.42 mg/L 0.41 mg/L 0.18 mg/L 0.23 mg/L

1.5.3 Fecal Coliform Results

Fecal coliform has been tested for in accordance with method SM9222D. Minimum detection
limits for fecal coliform are 10 colonies per 100 ml. Many of the samples collected indicate a
result of 10 col/100 ml. In those cases, it is likely that the result was less than the reported
result as the minimum detection limit is reported, even if the result was less, as there is no way
to distinguish if the result is less than the minimum detection limit. Of particular note, samples
from GW-29 tested high during two (2) sample periods, June/July of 2012 and
September/October 2012. The samples tested at 440 and 1720 col/100 ml, respectively. The
low, high and average fecal coliform levels for the groundwater samples are provided in Table 6
below for each sampling period. In addition, the average depth of the water table below land
surface (BLS) is also displayed. Results for sampling data are provided graphically in Chart 12.

Table 6
Fecal Coliform Concentrations in Groundwater Samples
Jun/Jul 2012 Sep/Oct 2012 Jan/Feb 2013 Mar/Apr 2013
Low 10 col/100 ml 10 col/100 ml 10 col/100 ml 10 col/100 ml
High 2940 col/100 ml | 1720 col/100 ml | 10 col/100 ml 10 col/100 ml
Water Table 2.1 ftBLS 2.1 ftBLS 3.1 ftBLS 3.9ftBLS
Average 123.5 col/100 ml | 44.9 col/100 ml 10 col/100 ml 10 col/100 ml

Unlike nitrogen and phosphorous, the fecal coliform readings corresponded to the wet season
when the water table is at its highest. This result is expected as bacteria, such as fecal coliform,
do not survive well outside of the human body. As such, when the water table is at its lowest,
during the dry period, it is more difficult for colonies to survive through the soil and make it into
the water table. Conversely, nitrogen and phosphorous are nutrients and are not effected by
time outside of an organism, but rather depend on the soil for filtering and adsorption.
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In addition to the groundwater wells, the 21 canal sample points have also been sampled for
fecal coliform. The samples ranged from a low of 10 col/100 ml to a high of 200 col/100 ml.
Although the highest concentrations of fecal coliform from the canal testing was much lower
than the high value taken from the groundwater wells, the canals had more hits above the non-
detection limit (10 col/100 ml). As mentioned, the canal samples were taken to give an upstream
and downstream indication of the background surface water levels and are not meant to indicate
a direct correlation or contribution from OSTDS’s within East & West Spring Lake. Of more
concern are those hits of fecal coliform within the groundwater samples within Spring Lake. As
fecal coliform is not naturally occurring in the groundwater the source is projected be from an
outside influence, such as an OSTDS.

Table 7 provides the low, high and average fecal coliform levels for the canal samples taken.
Charts 13 and 14 graphically display the results for all sample taken, with Chart 13 displaying
the results within Spring Lake and Chart 14 displaying the results from the upstream canals. As
displayed, on average, the levels within Spring Lake are higher than the upstream levels.

Table 7
Fecal Coliform Concentrations in Canal Samples

Jun/Jul 2012 Sep/Oct 2012 Jan/Feb 2013 Mar/Apr 2013
Low 10 col/100 ml 10 col/100 ml 10 col/100 ml 10 col/100 ml
High 90 col/100 ml 80 col/100 ml 200 col/100 ml 70 col/100 ml
Average 41.3 col/100 ml 29.1 col/100 ml 31.9 col/100 ml 18.1 col/100 ml

1.6 SIGNIFICANCE OF TEST RESULTS

As mentioned above, initial groundwater wells were randomly placed throughout East & West
Spring Lake area. This random placement provides an overview of the general study area, but
is not directly indicative of an issue with a failing OSTDS. However, it is noted that with this
random sampling, it is difficult to achieve a true indication of the impact on the groundwater.
The reason is that as effluent is released from a septic tank and migrates downward through the
soil within the drainfield, once it makes it into the water table, it immediately begins to move in
the direction of groundwater flow. As effluent is not released 24-hours per day, but rather
sporadically throughout the day (and dependent on clothes washing, dish washing, showers,
etc.), it is very difficult to capture a sample at a specific point in the water table at the specific
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time that the effluent makes its way past a sample well. That being said, when a positive sample
is obtained in a random location within the water table, such as where the initial 50 groundwater
wells were set, it raises more concern that a point source such as an OSTDS likely was the
cause of the “spike”. As fecal coliform is an indicator of bacteria present in human waste, to
have samples testing in the range 1720 and 2940 col/100 ml within the groundwater away from
OSTDS's, questions must be raised as to how the bacteria (which is not naturally occurring in
the groundwater), was introduced. Having multiple samples testing with high levels raises more
concern. It has been suggested that fecal coliform could be from animals and not from human
waste released from OSTDS’s. For the surface water samples, which actually had more hits
above the non-detection limit than the groundwater samples, this is a reasonable conclusion.
However, as animal feces (bird, dog, cat, etc.) would be introduced externally, above-ground,
the likelihood that fecal content would make it into the water table, is less than fecal content
released directly into the soil system, such as from a failing or inefficient OSTDS. Similarly,
concentrations of nitrogen and phosphorous to the levels tested are more likely to be attributed
to an internal release such as from an OSTDS than external release as well.

In order to take a more direct approach in sampling, the Charlotte County Health Department
(CCHD) was contacted to determine locations of recent reported septic tank complaints. The
CCHD logs nuisance complaints and shared the location of twelve (12) complaints within the
East & West Spring Lake area. Nuisance complaints can be minor in nature such as a cleanout
lid missing, or they can be related to a more major system failure. In each of the cases specific
information about the complaint was not provided by the CCHD. Following receipt of the
addresses for the complaint areas, new groundwater monitoring wells were installed adjacent to
the OSTDS system, with permission by the home owner. At the time that this report was
prepared, four (4) of the twelve (12) wells had been completed with initial samples taken. Two
(2) of the four (4) wells tested positive for both nitrogen and phosphorous. In fact, the highest
sample for Nitrogen taken to date was at one (1) of these locations. That level, as indicated
above was 39.17 mg/L, a level that is nearly triple the allowable drinking water average.

1.7 OTHER CONTRIBUTORS
In addition to wastewater released from homes into OSTDS’s, other nutrient contributors should

be considered. In residential areas such as the East & West Spring Lake area, these
contributors primarily consist of atmospheric deposition and fertilizers. The difference with both
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atmospheric deposition and fertilizer application from wastewater/effluent from an OSTDS is
that the effluent is released below ground and, into the soil whereas fertilizers and atmospheric
deposition are released above-ground, where the majority of the nitrogen and phosphorous
deposited from external application is taken in by the vegetation.

1.7.1 Atmospheric Deposition

Atmospheric deposition refers to the ~
transfer of particles from the
atmosphere to the ground through air
movement and precipitation. Specific
information related to the atmospheric
deposition of  nitrogen and/or
phosphorous within Charlotte County
and specifically within East & West
Spring Lake was unavailable for this
study. However, studies performed in
various areas of Florida have suggested atmospheric deposition can contribute up to 30-percent
of the total contribution to a given area. As the atmospheric deposition is simply that, deposits
made from the atmosphere to the ground, the majority of the nutrient loadings are expected to
be utilized by plant life prior to reaching the groundwater tables. The atmospheric loadings
could result in increased concentrations within the canals but the contribution to the
groundwater is estimated to be limited due to nutrient uptake by the vegetation.

1.7.2 Fertilizer Restrictions

Charlotte County Fertilizer Ordinance was written in 2008 to allow for maintaining healthy
landscapes while minimizing the potential impact to groundwater and surface water. The
Ordinance was amended in 2011 (No. 2011-017) to further restrict the period when fertilizer can
be applied and to further restrict the application of nitrogen. Highlights of the ordinance include:

1. No fertilizer containing nitrogen or phosphorus may be applied from June 1st to
September 30th to turf or landscape plants.
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2. No more than 4 pounds of nitrogen per 1,000 square feet total per year can be applied to
St. Augustine grass.

3. No more than 0.5 pounds of Phosphorous per 1,000 square feet total per year can be
applied to any turf type.

With restrictions in place, the County has taken steps in the right direction of

significantly reducing the potential for nitrogen or phosphorous to make its

way into either the groundwater or surface water. By eliminating the ability to

apply fertilizer during the rainy season, the potential for the rain to either

wash the fertilizer into nearby swales, streams or canals is virtually

eliminated. Likewise, the potential for the saturation to push the nitrogen or

phosphorous into the groundwater is also virtually eliminated. Finally,

restricting the nitrogen and phosphorous to 4 pounds and 0.5 pounds per

1,000 square feet, per year, respectively, nearly guarantees that the nutrients

will be taken in by the plants with little if any excess nutrients remaining to

make their way into the groundwater or nearby surface waters. Within the

East & West Spring Lake area, the typical lot size is 80-feet wide by 125 feet deep, or 10,000
square feet. This equates to an annual loading of 40 pounds for nitrogen per residence and 5
pounds of phosphorous. With 1,708 current residences within East & West Spring Lake, this
further equates to a maximum of 68,320 pounds (34.16 tons) of nitrogen and 8,540 pounds
(4.27 tons) of phosphorous applied annually to the area.

In comparison, an estimated 11.2 grams per day per capita of nitrogen (Toor et al, 2011) and
2.7 grams per day per capita of phosphorous (Lusk et al, 2011) are released into residential
wastewater. CCU has estimated that daily flow per residence is approximately 120 gallons per
day. It is therefore estimated that 18 pounds of nitrogen and 4.34 pounds of phosphorous are
generated and released within 43,800 gallons of wastewater per residence on an annual basis.
With 1,708 current residences within East & West Spring Lake, this equates to 30,744 pounds
(15.4 tons) of nitrogen, 7,413 pounds (3.7 tons) of phosphorous and 74.8 million gallons per
year released to OSTDS’s and potentially to groundwater. Please note the difference that
nitrogen and phosphorous from OSTDS’s are applied under the ground surface as to
atmospherically. Atmospheric application is to a large extent, utilized by plant life, as is its
purpose in application.

DMN/reports/Water Quality Report
P:\Water Quality\200-67850-09001 Page-44 062613



1.8  SOILS

According to the Soil Survey of Charlotte County, the primary soils within the East and West
Spring Lake area primarily consist of Matlacha Sands, Kesson Fine Sand, Oldsmar Sand and
Pineda Fine Sand. As shown in Figure 7 below, the soil distribution is fairly even amongst the
East and West Spring Lake area. A general description of each soil type is provided below:

¢ Matlacha Sands: The upper sands within this complex (approximately 40-inches) consist of

gravelly fine sand and sandy material with fragments of limestone and shell. The next layer
of soils to a depth of 80-inches includes primarily fine sand, Permeability within this soil
complex is moderately rapid to rapid. Some areas of this soil type contain boulders or
compacted material which can impede proper functioning of septic tank absorption fields.

o Kesson Fine Sand - this is a nearly level poorly drained soil in broad tidal swamps and

subject to tidal flooding. Soils within this complex (approximately 80-inches) consist of
gravelly fine sand and sandy material with fragments of limestone and shell. Permeability
within this soil is considered to be moderately rapid to rapid and unsuitable for OSTDS.

o Pineda Fine Sand — this soil type consists primarily of poorly drained fine sand to nearly 40

inches. Beneath the fine sand is a layer of sandy loam with a thickness of approximately
18-inches. Limestone or shell fragments are known to exist within these soil types at a depth
of approximately 60-inches below land surface. In most years, the water table is within 10-
inches of land surface for 2-4 months. Rapid permeability and close proximity to the water
table makes this soil type unfavorable for OSTDS installations, without proper soils utilized
above the native material for the drainfield and proper elevating of the drainfield as required
under current regulations (post 1983).

e Oldsmar Sand — this soil type consists of gray to black, poorly drained sand to a depth of
approximately 40 to 45 inches. Below the poorly drained sand is an approximate 11-inch
layer of fine sandy loam, followed by a pale brown sand to a depth of approximately 80-
inches. In most years, the water table is within 10-inches of land surface for 2-4 months.
Rapid permeability and close proximity to the water table makes this soil type unfavorable
for OSTDS installations, without proper soils utilized above the native material for the
drainfield and proper elevating of the drainfield as required under current regulations (post
1983).
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1.9 SURFACE WATER VS GROUNDWATER

It is important to note the purpose of the sampling points and the difference between
groundwater well samples and canal samples, especially as it related to the Charlotte Harbor
estuary. Various studies have been performed in the past for different purposes on the water
quality in Charlotte Harbor. The FDEP has even used data to determine water quality related
impairments. Most recently, the FDEP has developed rule 62-302, the NNC rule described
above for surface water impairment. Similarly, it is noted that studies performed have been
within the harbor, or within the surrounding surface waters, some of which will be summarized
later in this report. Although surface water, both within Charlotte Harbor and upstream of the
Harbor, is very important to consider, equally important in the consideration of contaminants is

the groundwater. As the project is associated with the potential for replacement of the
OSTDS’s, we must consider the fact that effluent released from an OSTDS is released into the
ground and ultimately into the groundwater. From that point, a portion of the groundwater
ultimately makes its way into the surface water (Charlotte Harbor) but a portion is also retained
in the aquifer system and intermixed with existing groundwater. In the process of treatment and
post treatment (treatment from the soils beyond the drainfield, but prior to entering the
groundwater), nutrients remaining from the OSTDS process can be further reduced. The
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effectiveness of reduction is dependent on the soil type and the nutrient, both of which were
discussed in sections of this report, above.

1.10 OTHER RELEVANT STUDIES

Numerous water quality studies have been performed throughout the State of Florida, including
several relevant studies within Charlotte Harbor. Although the majority of these studies are
related to the water quality of the estuary itself, and not specific to East & West Spring Lake, nor
to the groundwater within the area, the reports have value in understanding water quality over
an extended period of time. Provided below is a summary of some the relevant reports
prepared:

1.10.1 Charlotte Harbor & Estero Bay Aquatic Preserves Water Quality Status & Trends for
1998-2005 (September 2007)

This study was prepared for the Florida Department of Environmental Protection (FDEP)
Charlotte Harbor National Estuary Program in part to provide an understanding of water quality
trends for the study period within the Charlotte Harbor and Estero Bay areas. Data from within
the study area was collected at various locations and compared to other areas in the region as
well as to other areas of the State of Florida and to regulatory requirements. The East & West
Spring Lake area is included within Upper Charlotte portion of the Gasparilla-Charlotte Harbor
Aquatic Preserve. This area extends from the Myakka and Peace River mouths, southwest to
Boca Grande Pass. Charlotte Harbor Proper is located within the Gasparilla-Charlotte Harbor
Aquatic Preserve.

The study considered several water quality parameters, including but not limited to: Secchi
depth (used to provide an estimate of water clarity); temperature; dissolved oxygen; pH; salinity;
nitrogen; phosphorous; chlorophyll a; fecal coliform; turbidity; and color. Water quality in Upper
Charlotte Harbor (where East & West Spring Lake are located) was generally below average in
comparison to other estuaries within the study area as well as throughout Florida. In particular,
this region recorded the highest single total phosphorous recording (1.5 mg/L) and had the
highest median phosphorous levels (0.24 mg/L). Similarly, this northern region of Charlotte
Harbor recorded the highest single total nitrogen recording (4.6 mg/L) and second highest
median nitrogen levels (0.975 mg/L). In comparison to other Florida estuaries, nitrogen levels
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within Upper Charlotte Harbor rank in the 80™ percentile of Florida estuaries. This means that
Upper Charlotte Harbor, where the East & West Spring Lake study area is located, has higher
total nitrogen levels than 80 percent of other estuaries throughout the State of Florida. Similarly,
the median total phosphorous levels for the region are in the 90™ percentile of State estuaries,
and for each of the seven (7) study years, the median value within Upper Charlotte Harbor
ranked in the 70" percentile or above for total phosphorous. In other words, in all seven (7)
years, the total phosphorous within Upper Charlotte Harbor (where the East and West Spring
Lake study area is located) was higher than at least 70-percent of Florida estuaries. Finally,
fecal coliform readings in the Upper Charlotte Harbor estuary were the second highest in the
region and in the 80" percentile of Florida estuaries.

1.10.2 The Effects of Seasonal Variability and Weather on Microbial Fecal Pollution and Enteric
Pathogens in a Subtropical Estuary (April 2001)

This study was performed on the Charlotte Harbor estuary in an effort to address the seasonal
variations in microbial indicators and human pathogen levels in Charlotte Harbor shellfish and
recreational waters. Twelve (12) sample stations were established and sampled monthly over a
1-year period (March 1997 — February 1998). The samples were tested for fecal coliform
bacteria, enterococci, Clostridium perfringens and coliphage. In general, the study showed that
fecal indicators were concentrated in areas of low salinity and high densities of septic tank
systems. Overall, the Charlotte Harbor estuary demonstrated lower contamination levels than
other watersheds in Southwest Florida. However, sites of greater freshwater influence and sites
with high OSTDS density, tended to be more contaminated within the study area. Specifically,
within the general East & West Spring Lake area, samples were taken at East Spring Lake,
West Spring Lake, Sunrise Waterway and Countryman Waterway. Of the twelve (12) sample
locations, the samples tested within these four (4) locations tested in both the water column and
sediment tested amongst the highest of all areas. In fact, the samples in East and West Spring
Lakes had the highest and second highest single fecal coliform counts respectively of all water
samples. Conversely, the lowest risk area was furthest offshore and away from influences such
as OSTDS'’s. In addition to the concentration of higher contaminants to those freshwater and
urbanized areas, it was noted that the concentrations were seasonal, with the highest levels
occurring during the wet season periods when wet weather storm events are more likely to

transport indicators and human viruses further into the estuary.
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1.10.3 Assessing the Densities and Potential Water Quality Impacts of Septic Tank Systems in
the Peace and Myakka River Basins (September 2003)

The Charlotte Environmental Center, Inc. was contracted by the Charlotte National Estuary
Program to assess the densities and potential water quality impacts within the Peace and
Myakka River basins. The study utilized statistical data on residential densities, GIS data, land
use data, centralized waste system data, soil characteristics, number of septic systems, etc. and
estimated nutrient loads using the MANAGE model. In addition to loading projections, increased
loadings based on soil types and potential for failure were also considered within the model.
Soil types were input into the model with standard failure rates based on soil types. Based on
input data for densities, land use, etc., potential hot spots were identified. For this area, hot
spots were estimated to include all of the Port Charlotte area, with more than 58-percent of
urban soils within the study area estimated to be unsuitable for OSTDS use due to the shallow
water table. As a result, it is estimated that 15-percent of established OSTDS’s are believed to
be showing signs of failure for all or part of the year.

1.10.4 Groundwater System Water Quality Data Port Charlotte Area (August 1995)

This study was performed for Charlotte County for the purpose of characterizing the surface and
groundwater quality in Port Charlotte. With this study, eight (8) sites were selected for
monitoring based on the results of a survey that was sent to over 400 home owners located on
canals within the study area who utilize OSTDS for wastewater treatment.  Monitoring wells
were placed at rear lot lines (as OSTDS’s were typically installed in the front lawns in this area).
In addition, samples were taken adjacent to and upstream of the drainfield at each location in
order to estimate background nutrient levels and the water table (for gradient flow verification).
The study indicated that the individual results varied from site to site, as well as within each
individual site. In general, the average total nitrogen levels were 21.62 mg/L at the drainfield and
7.92 mg/L at the rear lot line. Similarly, the total phosphorous levels averaged 26.43 mg/L at
the drainfield and 14.80 mg/L at the rear lot line. In comparison, the Southwest Florida Water
Management District (SWFWMD) indicated background phosphorous levels >0.5 mg/L in Polk
and Hardee Counties (in the phosphate mining areas), but noted that the belt near the coast
had levels in the >0.1 mg/L range. The phosphorous levels measured in this study were
significantly higher than both of these background levels. Similarly, the SWFWMD reported
background levels for ammonia nitrogen of 0.4 mg/L and total kjeldahl nitrogen (TKN) of 0.8
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mg/L. Of the samples taken within the study area, nearly 100-percent of the samples exceeded
the TKN background levels.

1.10.5 Multiple Nitrogen Loading Assessments from Onsite Waste Treatment and Disposal
Systems Within the Wekiva River Basin (May 2007)

The Florida Legislature tasked the Florida Department of Health to perform this study for the
Wekiva study area, which encompasses over 300,000 acres and is located within portions of
Lake, Orange and Seminole Counties and includes a population of 485,000. One task of the
study was an assessment of whether OSTDS’s are a significant source of nitrogen. Although
this study was not prepared for a study within the Charlotte Harbor area, it was a relevant study
as one of the tasks was specifically related to the impact of OSTDS’s as it relates to nutrients.

For this study, a sample of sites were made for testing, based on the following criteria: selection
of one (1) site from each county; depth to water within reach of direct push drilling method;
selected sites to have varying groundwater depths; septic tank systems to have been installed
post 1982, but with no repairs after 1999; properties large enough to capture nitrogen plume on-
site, without interference from up-gradient drainfields; properties using minimal fertilizer and no
reclaimed water; and properties with homes on public water with year-round residents. Once the
sample sites were selected, the system sizes were determined along with the condition,
separation from water table, etc. Initial sampling was performed to determine the concentrations
of nitrogen within the effluent between the septic tank and drainfield. In order to determine the
nitrogen plume surrounding the drainfield, push probes were installed downgradient of the
drainfield and tested at varying depths. The results of the study showed that once released, the
total nitrogen plume can extend well beyond the limits of the drainfield, and in one (1) of the
three (3) sample sites demonstrated a total nitrogen plume of 10 mg/L over 80 feet from the
perimeter of the drainfield. In review of the total nitrogen concentration in the drainfield and
using an estimated loading per person, based on EPA guidelines and estimated
nitrification/denitrification percentage, mass loadings to the shallow aquifer system were
determined to be in the range of 2.61 pounds per person per year to 12.07 pounds per person
per year. It is noted that the study was for a limited time period for just three (3) of nearly 55,000
total OSTDS sites in the study area.
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In a similar study performed by the University of Florida’s Institute of Food and Agricultural
Services (IFAS) for the Wekiva area, it was estimated that 482 tons of nitrogen per year are
released to the groundwater, accounting for nearly 40-percent of the total nitrogen loading on
groundwater within the study area. By comparison, 4-percent is attributed to background
(atmospheric) and 8-percent is attributed to residential fertilizer.

1.10.6 Contribution of On-Site Treatment and Disposal System on Coastal Pollutant Loading
(2005)

This study was performed on the east coast of Florida and compared two (2) different residential
canal areas, one (1) with a centralized wastewater collection system and one (1) which utilizes
OSTDS’s. After sampling sites were located, samples were taken at the height of the wet
season (October/November) and at the height of the dry season (February/March). Samples
collected were tested for pH, temperature, conductivity, salinity, dissolved oxygen, total
dissolved solids, secchi depth, nitrates, total coliform and enterococcus. In general, the
samples associated with OSTDS displayed higher levels for pH, conductivity and total dissolved
solids. In addition, the dissolved oxygen levels at these sites were also lower, indicating a
potential contamination due to sewage inputs. As for nutrients, nitrate-nitrogen levels measured
in the OSTDS sample sites were approximately twice the levels from within the centralized
sewered areas. When wet and dry season comparisons were made, the wet season levels were
significantly higher, to the point where wet season data within the OSTDS tested areas
potentially constituted a public health threat.

1.11  SUMMARY AND CONCLUSIONS

As displayed within this document, numerous factors have been analyzed which have led to the
conclusion that OSTDS’s within the East & West Spring Lake area are a contributor to elevated
nutrient levels within adjoining water bodies, and hence, decreased water quality. Based on
these factors and findings within this report, it is evident that replacement of the OSTDS’s would
be a strong positive step in improving water quality and diminishing the impairment to Charlotte
Harbor.

Several historical studies have been performed, both within and outside of the Charlotte Harbor
area. Some of these studies have used models to predict septic tank loadings and failures,
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while others have taken a hands-on approach to specifically measuring water quality at the
source. Each of these approaches has merit and the one commonality amongst all of these
studies as well as the findings of this report is that OSTDS systems are a source for elevated
nutrient loadings, primarily nitrogen and phosphorous. In particular, the study consensus for
Charlotte Harbor indicated that the health of Charlotte Harbor is well below average in
comparison to other estuaries within the State. In fact, The East & West Spring Lake area of
Charlotte Harbor ranked in the 80" and 70™ percentiles respectively for the worst nitrogen and
phosphorous loadings in the entire State. The studies correlated high nutrient and/or bacteria
indicators to densely populated areas which utilize OSTDS, such as East & West Spring Lake.

The approach taken with this study was to develop random groundwater monitoring locations
based on a grid of the East & West Spring Lake area. By overlaying a grid onto the boundaries
of the East & West Spring Lake area, 50 equidistant locations were selected, with final field
adjustments made to assure the locations were within right-of-ways. The 50 groundwater wells
were installed and sampled every 2 months over the past year. In addition to the groundwater
wells, 21 canal sample points were selected in order to understand the water quality within the
adjacent and upstream canals.

The samples were tested for nitrate + nitrite, total phosphorous and fecal coliform. Based on
the results of testing, it is evident from significant positive samples of each parameter within
multiple wells, that a point source, is the cause of not only spikes, but also of the high average
levels for both nitrogen and phosphorous. During testing, nitrate + nitrate levels from multiple
wells recorded levels as high as nearly 40 mg/L during multiple sampling periods. Similarly,
phosphorous levels from multiple wells tested as high as 31.69 mg/L. Concentrations this high
raises concern as to the potential source. As background levels have demonstrated to be
significantly lower (in the range of 0.18 mg/L for phosphorous and 0.729 mg/L for nitrogen), it is
doubtful that the cause is atmospheric. Likewise, as fertilizer use is restricted in quantity and
time of year, and as plant uptake accounts for a large percentage of nutrient loadings applied by
fertilizer, the reasonable source is OSTDS contribution.

To assist in providing further confirmation of potential OSTDS contributions, following the initial
testing of the 50 random wells, the County installed additional wells adjacent to OSTDS’s which
were reported by the CCHD as having nuisance complaints. Additional wells have been
installed and tested near these complaint areas. As mentioned, the nature of the nuisance
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complaint is unknown. To date, four (4) wells have been installed and one (1) testing cycle has
been performed. Of the samples tested, the nitrogen levels tested higher than any other
samples tested in any other sampling period for the initial 50 wells. Similarly, the second
highest phosphorous recording was also recorded in one of these wells. This data provide
further correlation between nutrients and OSTDS’s within East & West Spring Lake.

In review of the soils composition within the East & West Spring Lake area, there are three (3)
primary soil types which include: Matlacha Sands, Kesson Fine Sand, Pineda Fine Sand and
Oldsmar Fine Sand. In general, these soils are consistent, each being poorly drained, with the
water table within 10-inches of the ground surface during the wet season. For these reasons,
all of these soil types are considered unfavorable for OSTDS installations.

In review of the East & West Spring Lake area, it has been determined that of the 1,708 known
systems, 1286 (over 75-percent) are at least 30 years old. The significance of the age is two-
fold. First, the estimated life of an OSTDS is approximately 12 - 20 years (Maryland Task
Force, 1999). Second, 1983 (30 years ago) is when a major regulatory change was made to
require a minimum separation of 24-inches between the bottom of the drainfield and the
seasonal high water table. In review of water table data collected by the County, over 80-
percent of the well locations, where water samples were collected were within 3.5-feet of ground
surface (depth required to meet the 24-inch separation) during part of the year. In addition, 72-
percent of the locations were within 2.5 feet of ground surface (depth required to meet the pre-
1983 separation requirement of 12-inches). This water table data is based upon a year in which
the total rainfall was less than average thereby reflecting a lower seasonal high water level for
this area then required by Florida Statues for OSTDS designs. As the East & West Spring Lake
area is relatively flat, the projection can therefore be made that as the majority of the systems
were built prior to 1983, it is probable that the majority of the existing OSTDS’s do not meet the
current regulatory standards for groundwater separation, and many of the systems probably do
not meet the pre-1983 standards. This lack of separation prevents the soils from properly being
able to remove nutrients, and hence, one reason why the average nutrient levels are

consistently high throughout the year.

As for system age and life expectancy, of the 1,286 units over 30 years old, 333 or 25.9-percent
of these had been reported as having been repaired, following implementation of the County’s
OSTDS Management Ordinance (2007-061). Given that these repairs were made following
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adoption of this ordinance, there is concern as to how long these repair needs went unnoticed
or ignored until the home owner was required to make the repair. This concern is not only with
the potential groundwater contamination that may have occurred prior to the repairs, but also
with the fact that as nearly 74-percent of these older systems have not been repaired or
replaced, it is only a matter of time before repair, or more likely replacement, is required. Given
the high water table and unsuitable native soils, the logical options to meet current regulatory
requirements for a failing OSTDS is full replacement with an elevated, mounded system, or

connection to a centralized sewer system.

In conclusion, several factors have been reviewed and determined to link OSTDS to decreased
water quality within the East & West Spring Lake area. These factors include:

e Soils unsuitable for OSTDS installation, operation and maintenance

e A seasonal High Water Table which does not provide required regulatory separation
from drainfields for proper treatment and disposal

e A high residential density within East & West Spring Lake unfavorable for OSTDS type
of sewer systems

o Close proximity to the canals (Charlotte County Ordinance 3-7-56 prohibits OSTDS
installation within 150 feet of a tidal water body)

o Limitation of the treatment capability of an OSTDS

e Test Results indicating positive correlation with nutrients and bacteria loadings

Based on these factors and the efforts of this study as well as other studies performed in this
region, it is concluded that OSTDS’s are a strong contributor of nutrient loadings and resulting
decreased water quality within East & West Spring Lake area. Previous studies have
demonstrated higher nutrient loadings within the Upper Charlotte Harbor area in comparison to
other areas in the Charlotte estuary which do not contain OSTDS’s. Given the age, number of
past repairs, separation from the groundwater table, and related factors, the majority of the
existing OSTDS’s within the East & West Spring Lake area are projected to be of continual
concern without replacement or elimination. It is therefore recommended that Charlotte County
consider the installation of a centralized wastewater sewer system for this area. Centralized
sewer would eliminate further potential pollution and be a positive step in cleaning up
groundwater and surface water and in helping to diminish the impairment of Charlotte Harbor,
which is of great importance in supporting recreation and tourism industries.
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APPENDIX A
(WATER QUALITY TEST RESULTS)
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