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Fast Facts

. There are between 92,000 and 105,000 septic tank systems and 131 central wastewater
treatment facilitiesin Marion County.
The total daily discharge of domestic wastewater is estimated at 27.8 million gallons, less
than 40 % of which flows from permitted wastewater treatment plants.
Every year, an estimated 2,661,000 pounds of nitrate (NOs) is discharged with domestic
wastewater, 94% of which comes from private septic systems.

Introduction

A recent investigation by USGS' confirmed that domestic wastewater, along with animal waste
commercial fertilizers and atmospheric deposition, is a significant source of nitrate (NOs) pollution
in groundwater in Marion County. Nitrate is a stable form of nitrogen that at levels of 10
milligrams per liter (mg/l) and higher is known to cause human health effects. According to the
Florida Springs Task Force, nitrate at levels aslow as 1 mg/l in groundwater is suspected to result
in degradation of Florida's springs and spring ecosystems. Nitrate levels in maor springs in
Marion County are routinely at or above 1 mg/l.

Due to limited time and scope, the USGS report did not discern what percent of the NO3 load from
domestic wastewater was derived from private septic tank systems, as opposed to centralized
wastewater treatment facilities. In an attempt to answer this question, the Marion County Planning
Department utilized Geographic Information Systems software and data from multiple sources to
conduct an analysis of domestic wastewater practices in Marion County. The goa of this GIS-
based analysis was to be able to map the spatia distribution of domestic waste treatment systems
within the county and to quantify there relative potential to contaminate groundwater and springs
based on their respective effluent discharge volumes and NO3; concentrations.

The results of the analysis were summarized for the entire county, as well as for the 10-year
recharge areas of each the Silver and Rainbow Springs. The methodology used to conduct the
anaysis and the resulting conclusions are presented below.

M ethodology

Discharge volumes

The total volume of wastewater effluent discharged countywide is estimated at 27.18 million
galons per day (MGD). Of this total, approximately 16.38 MGD comes from private onsite
treatment and disposal systems, commonly referred to as septic tank systems, with the balance of
10.92 coming from centralized wastewater treatment facilities (Figure 1).

" Phelps, G. G., 2004, Chemistry of Groundwater in the Silver Springs Basin, with an Emphasis on Nitrate,
Scientific Investigation Report 2004-5144, 54 p.



Septic Tanks:  Septic tank effluent volume was estimated by multiplying the total number of
septic tank systems in the County by an average annual discharge rate of 65,000 gallons (75
gallons per capita per day).

As a starting point, the number and distribution of Figure 1

septic tanks was determined using parcel data Estimated Domestic Wastewater
maintained by the Marion County Property Discharge Volume, Marion County, FL
Appraiser (MCPA). This data includes the type,

date, number and size (or capacity) of 20.00

improvements relating to waste treatment and @l

disposal facilities, including private septic systems,
commercial septic tank systems and sewage
treatment plants. County GIS software was used to
guery and then map parcels that contained these
identified improvements.
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There were two significant limitations which
prevent the ability to conduct an anaysis which
relies solely on MCPA records. First, property
information is not 100% correct or up to date. For 0.00 |
example, there are records indicating that parcels Private Septic  Central Waste
have private septic system improvements on them Systems Facilities

when, in fact, they are hooked up to central sewer

services. The opposite case was found to also be true. The second significant drawback is that
information relating to onsite waste treatment improvements is not maintained for the many
parcels located within certain designated central utility service areas. An example of such an area
is Silver Springs Shores.

5.00

To address both drawbacks, GIS was used to identify the location of parcels which have
residential and other improvements on them (i.e. public-use commercial facilities) in relationship
to service area boundaries and sewer service lines. The assumption made was that improved
parcels contain private septic systems if a) they lie outside a sanitary sewer service area, or b) lie
within a service area but beyond 100 feet from a gravity sanitary sewer line. In keeping, any
improved parcel within 100 feet of a gravity sanitary sewer line was assumed to be on central
services.

The results of the analysis were reviewed through aerial photo analysis and visua inspections of
other GIS data layers, as well as personal communications with Utility and Panning Department
staff. Refinements to the data were made accordingly.

The tota number of septic tank systems identified in Marion County using the above
methodology is 92,000. This compares to Department of Health records which indicate that there
are closer to 100,000 to 105,000 septic tank systems in the County. Therefore, it is likely that the
total discharge volume estimated through this analysisis, if anything, conservative.

Centralized Wastewater Treatment Facilities: Data provided by the Florida Department of
Environmental Protection (FDEP) was used to determine total discharge volume from the 131
wastewater treatment facilities (or plants) on record in Marion County. Total discharge volume
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for these was based on the average annual discharge between January 2004 and March 2005, as
reported in Daily Monitoring Reports (DMRS) by each permitted facility. For facilities where
data was not available, discharge volume was estimated as a percentage of the maximum
permitted capacity, based on the average percent discharged by those facilities for which data
was available. The percentages used were as follows:

- 42% for facilities with a permitted total capacity of <100,000 gallons per day; and
- 55% for facilities with a permitted total capacity of >100,000 gallons per day

Discharge volumes for facilities owned by the City of Ocala were adjusted according to more
detailled information provided by the City’s Water and Sewer Director. Likewise, discharge
volumes for facilities owned by Marion County were adjusted based on figures contained in the
County’ s recently-completed 10-year Water and Wastewater Utility Master Plan.

Nitrate L oad

The countywide estimated NO; load from domestic wastewater is 2,661,603 pounds per year, of
which 2,492,763 pounds is attributed to septic tank systems and 168,840 pounds is attributed to
central wastewater treatment facilities. (See Figure 2)

Septic Tanks: The total nitrate load from private septic tanks was derived using the following
formula:

A x .065 x 50 x 8.337, where:

A = Number of septic tank systems;

065 = Average annual dischargein million gallons (65,000 gallons per system per
year/1,000,000 gallons);

50 = Nitrate concentration of septic tank effluent in milligrams per liter; and

8.337 = Conversion factor (milligrams per liter to pounds per million gallons)

The average annua discharge volume and the nitrate concentration figures used in the above
formula were based on a 1993 research report prepared by Ayres Associates for the then Florida
Department of Health and Rehabilitation Services."

Centralized Wastewater Treatment Facilities: To determine NOs load from central wastewater
treatment facilities, total plant discharge volumes were multiplied by their respective average
effluent NO3 concentration. Since NO3 may account for 85% of the total nitrogen concentration
in effluent from wastewater treatment plants, the product was increased by fifteen percent (15%)
to account for potential additional NO3 load that may result from the nitrification of other, non-
nitrate forms of nitrogen.

As with discharge volumes, average NO3; concentration was based on DMR information, as
reported by permittees between January 2004 and March 2005. For facilities where data was not
available, NO3 concentration was estimated based on the average NO3; concentration of those
facilities with nitrate concentrations ranging between 2 and 12 mg/l, asfollows:

" Onsite Sewage Disposal System Research in Florida: An Evaluation of Current Onsite Sewage Disposal Systems
(OSDS) Practicesin Florida, Ayres Associates for the Florida Department of Health and Rehabilitation Services,
1993.



- 4.94 mg/l for facilities which discharge on average less than (<) .2 MGD; and
- 5.29 mg/l for facilities which discharge on average more than (>) .2 MGD

The NOs concentrations in effluent from facilities owned by the City of Ocala were adjusted
according to more detailed information provided by the City’s Water and Sewer Director.

It is important to point out that the actual load of
Eimated Nitra% o Domesic NOs; to groundwater from wastewater facilities
Wastewater, Marion County, FL disposing of their discharge water via irrigation or
sprayfields may be significantly less do to
atmospheric _Iossa a_lnd biological uptake. T_his
2,500,000 contrasts with septic system effluent which
percolates down into groundwater with little if any
2,000,000 additional NOs attenuation, largely due to the sandy
texture of local soils. In addition, typical NO;
1,500,000 - concentrations in effluent from large wastewater
facilities are likely to be lower than the reported
1,000,000 average. This is because “average” values reported
to FDEP include high nitrate readings that can occur
500,000 while facilities are starting up new or recovering
— from maintenance operations. Considering this along
0 o with the fact that the estimated number of septic
vt tanks and average NOs; concentration used to
determine total load (50 mg/l) are probably
conservative, the potential threat to water quality is probably greater from private onsite systems
and less from central wastewater facilities than reported here, comparatively speaking.

3,000,000

Pounds of Nitrate-Nitrogen per Year

Conclusion and Comments

The density of private septic systems and location of central wastewater treatment facilities in
Marion County are shown on Map 1 (attached). Their respective discharge volumes and
estimated NOj3 loadings are summarized in Tablel below.

Table 1: Summary of Estimated Domestic Wastewater Discharge VVolumes and Nitrate L oading

Source Total Discharge Total Nitrate Load
(MGD¥*) (Ibs. per Year)

Private Onsite Treatment and Disposal

(Septic Tank) Systems 16.38 2,492,763

Cen_tr_a_hzed Wastewater Treatment 10.92 168,840

Facilities

Total 27.3 2,661,603

*Million Gallons per Day

The results of this analysis shows that the volume of effluent from private septic tank systemsis
50% greater than from central wastewater facilities (16.38 vs. 10.92 million gallons per day). For
the most part, this difference is explained by the fact that septic systems serve a much larger
portion of the county’s population (roughly 75%). On a per capita basis, discharge volume is



actualy higher from central wastewater facilities (74 vs. 137 galons per day). This is probably
due mainly to contributions from non-residential connections and leakage into these systems.

Due to their relatively poor performance in removing nitrogen, septic tank effluent has
significantly higher NO3 concentrations than effluent from wastewater treatment facilities (50
mg/l compared to 3 to 6 mg/l, on average), resulting in a NO3 load that is exponentially higher.
Specificaly, the NOs load from septic tanks in Marion County is estimated to be fourteen times
greater than from central treatment facilities (2.49 vs. .17 million pounds per year). This
translates to an estimated per capita NOs load difference of about 9.2 |bs per year, where septic
tank systems and central sewer systems yield average of 11.3 Ibs and 2.1 Ibs of NO3 per person
per year, respectively.

Admittedly, the opportunity for error in estimating actual nitrate load to groundwater is significant.
Inaccuracies in this analysis may stem from using data that may be incomplete or out-of-date, and
from using average estimates as opposed to actual sample data. This is particularly true with
loading estimates from septic tanks. Though figures for wastewater treatment plants were based on
actual data reported to the FDEP, true NO3 loading could vary significantly, particularly since this
anaysis did not consider further nitrogen reductions that are likely resulting from sprayfield and
irrigation disposal methods being employed.

Notwithstanding the data and other limitations encountered in conducting this analysis, the results
appear to be consistent with the results of other scientific research and anecdotal testimony
concerning this topic, and as such, seem to support conclusions that the overall number and
distribution of septic tanks in Marion County probably contribute significantly to the degradation
local groundwater quality, particularly as related to increasing levels of NOs.

While effluent from centralized wastewater treatment facilities does contribute a portion of the
overall NOs load to groundwater in Marion County, their relative contribution in terms of overall
total load as well as per-capitaload is significantly smaller. It is clear based on the results of this
study that the use of centralized wastewater treatment systems to treat and dispose of domestic
wastewater is highly preferred over standard onsite septic tank systems from the perspective of
groundwater protection. This is especialy true within high recharge, karst areas where
contaminants such as NOs; can migrate quickly and easily to public supply wells and major

springs.

) Figure 3 Figure 4
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in nitrate concentrations at that plant that are below 3 mg/l. Planned improvement for its #3
facility are expected to result in NO3 concentrations that are between 2 and 3 mg/l. Figures 3 and
4 show that while the total discharge volume from the City of Ocala is greater than all other
treatment plants combined, their total NO3 load is considerably lower.

Where the use central wastewater facilities is not practical, the use of advanced onsite sewage
treatment and disposal systems, along with a rigorous maintenance and outreach programs, will
be critical in order to minimize future increases in groundwater and spring degradation.

Wastewater Effluent Characteristics and Springs

There is an increasing body of scientific evidence indicating that elevated levels of NOjs in
groundwater is the primary cause of negative ecological impacts to Florida s natural springs. To
determine potential contributions of nitrates from wastewater to Marion County’s two largest
springs, discharge and NOs load from the countywide data set were summarized for the 10-yr
recharge areas for each the Silver and Rainbow Springs. The results are provided in Table 2 and
Figures 5 through 8 below.

It isimportant to note that there are likely additional contributions of effluent discharge and NO3
load from sources beyond the 10-year recharge areas. This notwithstanding, the results identified
in this analysis appear to confirm that wastewater discharge, particularly from private septic
systems, is likely a significant contributor to the elevated NOj3 levels observed in the Silver and
(to a lesser extent) Rainbow Springs. Further analysis of other NOs sources is needed to
determine what percent of the total NOs load to groundwater is derived from wastewater. Other
likely contributions include manure waste from farm animals and fertilizers from cropland,
pasture and turf applications.

Table2: Summary of Estimated Domestic Wastewater Discharge VVolume and Nitrate Loading within the
10-yr Recharge Zones for Silver and Rainbow Springs

Total Discharge Total Nitrate L oad
Source (MGD¥) (Ibs. per Year)
Silver Rainbow Silver Rainbow
Private Onsite Treatment and Disposal
(Septic Tank) Systems 4.29 0.60 652,996 90,850
Centralized Wastewater Treatment
Facilities 6.12 0.16 87,162 2744

*Million Gallons per Day
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Figure 5

Estimated Wastewater Discharge Figure 6
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Private Septic Systems & Central Wastewater Treatment Plants I

Summary Statistics
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Locations of onste domestic waste treatment syste ms (22ptic @nks) are estimatad based on analysis and interpretation o f data

fom the following sources: Marion County Property Appraiser, banon County LRilties Deparment, Manen County GIS and Maron County Planning
Cepartment. Location o f central waste treament Beiltes is based on G5 dats from FOEP. Accuracy ofinformation is not guarantesd, and is
intended ®rgeneral planning purposes only. bap produced August 28, 2005 by haron County Planning Department.
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