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My name is David Adams, and with my pa1tners, I own property at 8356 Little Gasparilla Island (LGI) in 
Placida, Florida. We have owned our property for approximately 11 years and have purchased water through 
Little Gasparilla Water Utility which I understand is related to Environmental Utilities (EU). 

Lack of Proven Need fo r Service 

I have reviewed the PSC docket and spent some time reviewing the documentation associated with the EU 
application. Jam unable to locate sufficient background facts and documentation to show there is a proven 
need for the service. The vast majority of LG I houses are vacation properties for which the residents occupy 
occasionally on the weekends. It is not like there is a heavy nitrogen load coming from the south end of the 
island. While Charlotte County made reterence to nitrogen load studies in their correspondence to the PSC, 
none of those were conducted at or around the proposed serv ice area. Additionally, the Ackerman study is not 
comparable for LGI because the Ackerman subdivision contained a plethora of canals near the studied septic 
systems, which canals increased the plume of nitrogen entering the bay, prior to the StoS conversion. Therefore, 
additional study and facts demonstrating a proven need for serv ice should be in the record before the 
commission approves the application. 

Sewer Service 

l am not aware of anyone requesting sewer service on LGI. However, if there was a proven need, then I would 
expect Charlotte County to provide the utility. Providing water and sewer is a core governmental function. It is 
not fair for Charlotte County to shirk its obligation to provide core government services to the ratepayers. It is 
also unfair to the ratepayers to force them to use a private utility which has an unproven track record for a 
project of this magnitude. If construction or operation of the sewer system is compromised (such as a hurricane 
or flooding), then the ratepayers will be left without any means to dispose ofraw sewage because the plan 
requires all homeowners to remove properly function ing septic tank systems. EU does not have the same 
resources as Charlotte County to mitigate climate change and flooding. Additionally, if Charlotte County 
undertook the project, then it would be done with governmental bonding and financing which results in a 
significantly lower cost of capital. For example, EU requires a large lump sum payment for construction of the 
system, as compared to Charlotte County which allows ratepayers to spread the hookup fee over a long period 
of time (I believe IO years). The operating costs would also be spread among the e ntire Charlotte County 
population as opposed to the LGI residents. This would result in lower rates and operating costs. Some of the 
homeowners are on fixed incomes and the abnormal hookup cost and operating fees wi ll force them to sell their 
properties on the island. As proposed, EU will receive a guaranteed profit for constructing and operating the 
Sewer System. As a governmental entity, Charlotte County does not need to make money operating the sewer 
system, wh ich is better fo r the ratepayers. Moreover, Charlotte County has the expertise and experience to 
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install and operate complex sewer system such as the one proposed by EU. It seems insincere for Charlotte 
County to claim that this project is a priority in its long term septic to sewer plan, but is unwilling to schedule 
and complete the project consistent with its claims that LGI is a priority project to reduce nitrogen load in 
Charlotte Harbor. 

Technical Expertise/Customer Service 

The application does not demonstrate any experience or expertise in constructing or operating a sewer system. 
The ratepayers are at risk if EU is unable to properly construct or operate the system. Charlotte County is in a 
much better position to design construct and operate the sewer system proposed by the appl icant. While I have 
not had much interaction with the affiliated party to the applicant, Little Gasparilla Water Utility, when we did 
have billing problems, there was no one who answered the telephone and our billing correspondence was not 
answered on a timely basis. If ratepayers are required to use EU, they deserve prompt and professional customer 
service. 

Costs and Rates 

The documentation attached to Charlotte County's letter to the PSC includes plans and estimates that were 
based on 2017 dollars. Accordingly, the estimates for construction and operation of the system are grossly 
understated (considering inflation, labor and cost of materials). Additional information and estimates are 
necessary in order to make a thoughtful decision of this magnitude. There is a lack of in formation available for 
analysis at this time. 

Conclusion 

For the above reasons, I ask that the Commission deny EU's application to provide Sewer Service at Little 
Gasparilla Island at this time. 

Thank you , 

David Adams 
813 452 2882 
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Abstract 
Septic systems located near coastal waterways can contribute to nutrients that lead to eutrophication, harmful algal blooms, and 
high levels of fecal colifonns such as £. coli. This study defines pathways and timescales of nitrogen transport released from 
septic systems using a groundwater-flow and nitrogen transport model ofa coastal subdivision connected to 2,000 septic systems 
and dissected by a dense network of canals. Lift station effluent data are used as a proxy to quantify average household septic 
nitrogen and fluid contributions of 11 kg/year and 160 m3/year, respectively. These fluxes are upscaled and applied to five sewer 
conversion zones. each having a known number of septic systems. Model results provide a basis for assessing nitrogen transport 
timescales associated with (I) coastal groundwaters for regions with high septic density near the coastline and (2) groundwater-
canal interaction. Timescales associated with nitrogen removal by natural groundwater flow in a sandy surficial aquifer, follow
ing septic to sewer conversion, are predicted by the model to be on the order of2- 3 years for 50% reduction and 8- 10 years for 
90% reduction. Both numerical and collected field data indicate that canals significantly influence groundwater flow and have the 
potential to convey nitrogen to coastal waters at rates several orders of magnitude higher than introduced by submarine discharge 
along the coast. Pre and post sewer conversion data on nitrate and total nitrogen in shallow groundwater from a nearby field site, 
obtained post-model development, support the nitrogen concentrations and timescales predicted by the numerical model. 

Keywords Coastal aquifers · Eutrophication · Estuary · Nitrate · Sewer conversion 

Introduction 

Eutrophication occurs when surface water is overly enriched 
in nutrients and is typically caused by the overabundance of 
phosphorus and/or nitrogen from agricultural runoff or live
stock and human waste products (Schindler 1974; Nixon 
1995; Mcisaac ct at. :WO I ; Conley et al. 2009). Excess nutri
ents create favorable conditions for plant. algae, and bacterial 
growth beyond the natural balance. Karenia brevis, a naturally 
occurring dinoflagellatc in coastal waters, has the potential to 
rapidly concentrate and fonn red tides, a subset of harmful 
algal blooms (1-IAB) where the combination of hypoxic con
ditions and the release of brevetoxins can lead to significant 
fish kills (Poli et al 1986; Anderson et al. 2002 ; Landsburg 
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2002: Pierce and Henry 2008; Landsberg et al. 2009). Human 
health may be adversely impacted by red tides as near shore 
wave and wind action can facilitate the transfer of the neuro
toxins to the airborne phase (Pierce 1986). 

Eutrophication is typically associated with an abundance of 
phosphorous and nitrogen; however, nitrogen is generally the 
limiting nutrient for phytoplankton growth in estuaries 
(Howarth and Marino 2006), and particularly in southwest 
Florida (USA) coastal waters due to natural phosphoric en
richment in the soi l (Mansfield 1942; Zhang et al. 2002). HAS 
frequency in southwest Florida has increased approximately 
IS-fold from a baseline period of 1954-1963 to 1994-2002 
(Brand and Compton 2007). Many of these occurrences are 
located in the northern section of Charlotte Harbor (Fig. I). 
Given the abundance of naturally occurring phosphorus, lim
iting nitrogen fluxes into coastal waters is a viable manage
ment tool to control HABs (Froelich et al. 1985; Vargo ct al. 
2004). 

Anthropogenic sources of nitrogen such as agricultural re
turn flows , fertilizers, atmospheric deposition and effluent wa
ter disposal, are likely responsible for the increases in HABs 
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Fig. 1 Maps showing the location 
of a the study area relative to the 
United States. and b Ackem1an 
subdivision relative to El Jobean. 
Charlotte Harbor. and the 
Myakka and Peace rivers (Map 
data: Google, Terra.Metrics 2021 ). 
The orange box has approximate 
dimensions of 5 km x 2.5 km 

and red tides (LaPointe and Clark 1992; Paul et al. 2000; 
Shaddox and Unruh 2018). Septic effluent is a poorly charac
terized, nonpoint source of nitrogen to the Charlotte Harbor 
(MML 1997; Lapointe et al. 2015). Over 45,000 homes in 
Charlotte County are connected to septic systems, creating the 
potential for excess nitrogen loading into Charlotte Harbor. The 
vast majority (- 95%) of these are conventional septic systems 
that capture outflowing waste in a tank where a baffle is used to 
separate solids (which settle to the bottom of the tank) from 
liquids (Tilley et al. 2014). Anaerobic conditions within the 
tank reduce solid volumes through biodegradation; liquid efflu
ent flows out of the tank into a drainfield with laterals com
prised of perforated PVC pipes. Drainfield laterals are installed 
in trenches filled with highly pem1eable media such as gravel or 
pebbles, to facilitate i111iltration (AGT 1998). 

Treatment of waste by septic systems relies on naturally 
occurring geochemical reactions within the soil that are often 
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facil itated by microbes (Cogger and Carlile 1984; Tilley et al. 
2014). In a properly functioning system, nitrifying bacteria in 
the shallow drainfield convert ammonium (NH4 +) in the pres
ence of oxygen to nitrite (NO2-) and nitrate (NO3 l. Nitrate 
may then be converted to N2 gas under anaerobic conditions 
through denitrification; this results in a transfer of nitrogen to 
the atmosphere that reduces nitrogen loading to groundwater 
(Seiler 1996: Harden et al. 2010; Tilley et al. 2014). The 
conversion of nitrate to N2 gas is often limited by field condi
tions, with most conventional septic systems achieving only 
20-25% nitrogen removal through denitrification (Costa et a l. 

2002). 
Proper functioning of septic systems relies on establishing 

and maintaining an unsaturated zone of separation between 
the drainfield and water table. In Florida, the minimum sepa
ration distance is 61 cm (Florida Administrate Code 64E-
6.001). Large water-table fluctuations between seasonal dry 
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and wet periods on the scale of approximately I m, and close 
proximity to the land-water interface along coastlines and/or 
canal systems, often violate the minimum separation distance 
criterion. Shallow water-table conditions render many of the 
older septic systems ineffective (Lambert and Burnett 2003 ; 
Meeroff et al. 2008: Harden et al. 20 I 0) as nitrogen-rich septic 
effluent is injected directly into surficial aquifers (Mallin 
2013). Submarine groundwater discharge along coastal areas 
or to adjacent canals from these shallow aquifers is the prima
ry transport mechanism responsible for the loading of septic
derived nitrogen to Charlotte Harbor. 

Several studies have investigated the role of nitrogen as the 
leading cause of the degradation of Charlotte Harbor water 
quality and have noted correlations between residential areas 
along the coast with high densities of septic systems and ele
vated nitrogen levels in nearby surface water bodies (LaPointe 
1987; LaPointe and Clark 1992; LaPointe et al. 2004). These 
studies primarily rely on data obtained from surface-water 
sampling and do not investigate specific subsurface transport 
mechanisms responsible for nitrogen loading to coastal waters. 
LaPointe (2016) detected sucralose, an artificial sweetener, in 
canal waters as a proxy for septic discharge from shallow aqui
fers into surface-water canals. The detection of sucra]ose 
throughout the canal samples indicated relatively widespread 
discharge of septic effluent into the canal systems. Extensive 
usage of canals to lower water tables for home construction, 
coupled with a high density of septic systems, suggest that canal 
systems likely serve as a dominant transport pathway for nitro
gen loading to Florida coastal waters. More importantly, canal 
systems are tidally influenced which may facilitate rapid nitro
gen transport to Charlotte Harbor. The influence of tidal cycling 
on nitrogen flux to coastal waters has not been comprehensively 
investigated and remains relatively unknown. 

Five dominant mechanisms are responsible for nitrogen 
loading to Charlotte Harbor: (I) stream flow from 
Caloosahatche, Myakka, and Peace rivers. (2) atmospheric de
position (3) saturation excess overland flow, (4) coastal ground
water discharge, and (5) groundwater discharge into canal sys
tems. Together, these mechanisms account for 99% of estimat
ed nitrogen fluxes to Charlotte Harbor (MML 1997 ; 
Badruzzaman et al. 20 12). Agricultural applications of fertil
izers and return flows have been identified as the dominant 
nitrogen sources to the Peace and Myakka rivers (McPherson 
et al. 1996; MML 1997). Occasional overflows from Lake 
Okeechobee into the Chaloosahatch River lead to concentrated 
pulses of agriculturally applied nitrogen into Charl.otte Harbor. 
Mote Marine Laboratories (MML 1997) estimates atmospheric 
deposition to contribute approxiniately 20% of total nitrogen 
into the harbor. The relative contributions of other nonpoint 
sources of nitrogen are more challenging to quantify. The third 
mechanism, where the water table seasonally intersects the land 
surface, is limited to small drainages that convey only minor 
nitrogen contributions to the harbor but are responsible for 

numerous beach closures due to high total colifom, levels 
(Lipp et al. 2001; LaPointe et al. 2016; CHNEP 201 9). This 
study serves as one of the few groundwater-specific investiga
tions into the fourth and fifth mechanisms, as very linle is 
known about the surficial aquifer in the Charlotte Harbor 
region. 

This study is motivated by the need to better understand 
impacts of septic-to-sewer conversion in ca11al dominated 
coastal areas and provides estimates of timescales associated 
with the flushing of nitrogen from the shallow surficial aquifer 
after sewer conversion. A numerical model supported by field 
data is used to simulate groundwater flow, groundwater-canal 
interaction, and decadal-scale nitrogen transport released from 
a subdivision with high septic and canal density. Study find
ings are then placed in the context of broader implications for 
nitrogen transpo11 from septic systems situated in coastal re
gions with and without canals. 

Numerical simulation of aquifer-canal septic 
transport 

The Ackerman subdivision is located along the coast of 
Charlotte Harbor (Fig. I) and contains 2,000 homes connected 
to septic systems. Due to its proximity to the coastline and 
high canal density, the Charlotte County Utilities 
Department (CCUD) is planning on converting au homes in 
the Ackerman subdivision to sewer to reduce the loading of 
septic-derived nitrogen to Charlotte Harbor. Charlotte County 
requested a study of this area to provide likely trends and 
timescales associated with the flushing of nitrogen by natural 
groundwater flow processes through the shallow surficial 
aquifer and into Charlotte Harbor after septic to sewer conver
sion, and to enhance the current knowledge of impacts of: (I) 
coastal groundwater discharge in regions with high septic den
sity near the coastline, and (2) groundwater-canal interaction 
and the potential for rapid nitrogen transport into Charlotte 
Harbor. The numerical model was developed using Visual 
MODFLOW Flex 6.1 (VMF) which integrates MODFLOW 
2005 (Harbaugh 2005 ), MODPATH Version 7 (Pollock 
201 6). and MT3DMS (Zheng and Wang 1998 ; Bedekar 
et al. 2016). The flow and transport models are supported by 
hand auger observations of subsurface sediment at the 
Ackerman site, estimates of monthly precipitation and evapo
transpiration, annual runoff, and contributions of effiuent and 
nitrogen fluxes from septic systems. The flow and transport 
model development, ca.libration, and nitrogen source term are 
provided in detail in the following. 

Model development and calibration 

Ackerman is located between the fi-eshwater outlets of the 
Myakka and Peace rivers. The MODFLOW model domain 
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is 4.84 km east- west and 2.48 km north- south and honors 
these natural hydrologic boundaries as the entire peninsula 
landform is encompassed and bounded by canals on the east, 
west, and south: the northern extent of the model is 
constrained at Edgewater Drive (Fig. I). The canals are hy
draulically connected to Charlotte Harbor and facilitate drain
age of the shallow groundwater system. Both the shallow 
groundwater salinity measured at El Jobean (Fig. I) (average 
3 parts per thousand) and salinity, measured in the Ackerman 
canals (average 7.6 parts per thousand) by LaPointe et al. 
(2016), indicate brackish waters with relatively minor salin ity 
differences that are approximately I 0% of the contrast be
tween freshwater and salt water. Given these minor differ
ences, density-driven effects on fluid flow were not simulated 
in the model. Canals bounding the model domain are repre
sented as constant head boundaries set to an elevation of mean 
sea level. 

A finite-difference model grid with horizontal cell dimen
sions of 40 m on a side was found to best discretize canal 
geometry (Fig. 2). Variable cell thickness was used to capture 
the distribution of land surface elevations from a I 0-m reso
lution digital elevation map (Fig. 3). These elevations were 
converted to gridded points, kriged using VMF, and then 
assigned to individual model cells. A l I homes in the 
Ackerman area are connected to the city water supply and 
the subsurface geology at the site is unknown beyond the 
sparse hand augering perfonned in this study to map water
table elevations in support of flow model calibration and re
gional geologic interpretations. Subsurface textures encoun
tered during augering mostly included sandy sediment with a 
significant content of limestone in gravel and cobble size frac
tions. The occurrence of rock fragments increased with depth 
and made hand augering significantly more challenging. 
Discussions with local utility operators with experience in this 
area and visual inspection of canal dredged sediment further 
con finned the ubiquitous limestone cobbles. Based on region
al interpretations by Wolansky (1983), the surficial aquifer 
system at Ackerman consists of undifferentiated ftne-to
medium light-grey quartz sands with some interbedded clay 

Fig. 2 Model grid showing canal 
systems and boundruy conditions. 
Green cells denote the northern 
constant head boundruy set to water 
level measurements. Red cells 
follow the canal perimeter and are 
set 10 set level. A single purple cell 
set to sea level represents the outlet 
of the canal system located in the 
northeast section of the domain. 
White cells denote surficial aquifer 
cells with canal cells shown in blue; 
inactive cells are aquamarine. Grid 
cells arc 40 m on a side 
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lenses and is underlain by a continuous confining unit of 
regional extent. Torres et al. (200 I) reports the same regional 
lithologic sequence and notes the Upper Hawthorn Formation 
(shallow near Ackerman) consisting of sand, with shell beds 
and I imestone clasts and a thick clay unit near the top. approx
imately 7.6 m below land surface. Consistent with regional 
interpretations and visual interpretations indicating a lack of a 
clay confining unit in the canals and canal excavated sedi
ment, the lower model domain is set to 5 m below sea level 
to correspond to the presence of a confining unit located sev
eral meters below the bottom of the canals. 

Texturally distinct sediment layers were not observed dur
ing either the augering or inspection of the canals and canal 
excavated sediment. Groundwater flow through the sandy sur
ficial aquifer is simulated in the model using a single layer that 
extends from land surface to the clay confining unit. 
Hydraulic properties are assigned to the model according to 
two distinct zones representing the sandy surficiaJ aquifer and 
canal system. Using a georeferenced Google Earth image of 
the Ackerman area, a shapefile was created in ArcMap to map 
the canal boundaries. This shapefile was then imported into 
VMF and superimposed on the model grid for delineation of 
grid cells representing the canals. The sandy surficial aquifer 
was assigned a best-fit K value of 6.5 x I 0-4 mis determined 
during calibration, and a K value of IO m/s was assigned to the 
canals to establish an approximate five-order-of-magnitude 
contrast between the canals and surrounding aquifer. This lev
el of contrast ensures that the canals serve as highly preferen
tial flow features within the groundwater flow system while 
maintaining numerical stability (Reeves et al. 2014 ). 

Aquifer recharge is defined as the net difference between 
annual precipitation, ET, and runoff. The Ackerman area has 
an overland drainage system comprised of unlined swales that 
gently slope towards outflow pipes to the canal system. 
Annual mnoff coefficients for Ackerman are estimated at 
0.05 I using tables supplied by ERD (2007) for a curve num
ber of 40, distribution of binned precipitation events for a 
representative region, and a 5% estimate of directly connected 
impervious area. Given the use ofunlined swales that promote 



Hydrogeol J 

Fig. 3 Model grid domain of 
4.84 km x 2.48 km showing 
surface topography and variable 
cell thickness as a function of 
easting (x-axis), northing (y-axis). 
and elevation (z-axis). All values 
are in meters 

vertical infiltration in highly permeable soils, low percentage 
of directly connected impervious area to swales, low topo
graphic gradient, and errors associated with the curve number 
approach, runoff for the Ackerman area is challenging to 
quantify and likely significantly less than the ERD (2007) 
estimates. Recharge estimates neglected runoff and were de
fined as the net difference between annual precipitation data 
retrieved from the Punta Gorda County Airport NOAA weath
er station and annual evapotranspiration computed by the 
Sou thw est Florida Water Management District 
(SWFWMD). The SWFWMD data are limited to a time peri
od of 1997- 2005. The average of net differences in annual 
precipitation and ET for these data is l 78 mm/year, which 
equates to approximately 13% of mean annual precipitation. 
To account for uncertainty in net recharge, this base case value 
is perturbed :!:25% to generate dry and wet scenarios of 134 
and 223 mm/year, respectively. For all three scenarios, re
charge is uniformly applied to the top of all active cells within 
the model domain as a constant recharge flux boundary. 

Proper assignment of the northern head boundary and cal
ibration of the model necessitated the collection of water 
levels. In November of 2019, a water-table survey was per
formed by hand augering until the water table was encoun
tered and recording depths to water using an e-tape. Surface 
elevation for each of the auger holes was surveyed by the 
CCUD using a Trimble RIO rover with a reported elevational 
accuracy of ±5 mm. The water level measurements were con
centrated along four transects: E- W on Edgewood Or .. N- S 
on Collingswood and Midway Blvd, and along the southern 
canals, and six measurements were taken in the interior. The 
water levels along the northern transect yielded head values in 
the range of 0.5-0.7 m above mean sea level. The contour 
patterns show groundwater flow directions consistent with 
landform geometry and topography. and a water-table high 
in the area near the north central portion of the domain lacking 
canals (Fig. 4). Head values assigned to the northern boundary 
are spatially variable to capture this pattern and held constant 
over time. Of the 17 observation points, I 2 were used in the 
model calibration. The five discarded points had erroneously 

low water-table elevations likely caused by the presence of 
fine-grained sediment near the top of the saturated zone and 
insufficient time for water levels to equilibrate in the borehole 
prior to measurement. The parameter estimator PEST 
(Doherty 2015) was used to calibrate the model to the mea
sured head data by determining best fit K of the sandy aquifer. 
The calibrated model has a root mean squared error (RMSE) 
equal to 0.035 m (3.5 cm), and when normalized by a 0.75-m 
head drop across the model domain, produces a model error of 
6%. 

Steady-state head contours of the calibrated model along 
with path lines are shown in Fig. 5. Consistent with the water
table map (Fig. 4 ), general groundwater flow follows the ge
ometry and topography of the landform with flow directions 
from north to south, southeast and southwest. Observed 
mounding in the north central area where canals are lacking 
is reproduced in the model. MODPATH particles (white dots) 
placed along two locations of the sewer conversion zones 
show the concentration and preferred migration pathways of 
particles (white lines) through the canal systems. 

Septic nitrogen source term 

Nitrogen and effluent volumes at the 23 O'Hara lift station 
were monitored by CCUD over an approximate I 2-month 
period: 10/06/2016 to 09/25/2017. The lift station receives 
effluent from 733 households via low-pressure sewer tanks 
that function analogous to septic tanks: the solids settle and 
only the liquid effiuent leaves the tank. Thus, the lift station 
effluent serves as an ideal proxy for septic fluid and nitrogen 
contributions. The primary difference between the two sys
tems is that effluent in the low-pressure sewer is conveyed 
to a collection station for treatment, whereas septic tank efflu
ent is gravity fed to the drainfield for treatment in the shallow 
subsurface. Fluid samples were collected weekly to quantify 
the mass loading of total nitrogen to the lift station. Records of 
water usage were then used by CCUD to account for variabil
ity in home occupancy throughout the year, resulting in an 
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Fig. 4 Map of water-table contours generated from field measurements (black dots). Contour values are in meters 

average household contribution of I l kg/year of total nitrogen 
and 160 m3/year of effluent. 

Fluid and nitrogen loading within the Ackerman model is 
assigned according to five conversion zones outlined in the 
CCUD sewer conversion plan (Fig. 6). The fluid and nitrogen 
mass fluxes from the 23 O'Hare lift stations are scaled to the 
number of homes within each zone, and MT3DMS is used to 

model contaminant input as a constant flux (m/day) of water 
into the aquifer with a constant nitrogen concentration (mg/L) 
(Table I). All nitrogen applied to the subsurface is assumed to 
be nitrate and nonsorptive (Almasri and Kaluarachchi 2007 ; 
Bhatnagar et al. 2010). Nitrogen transformations by various 
processes were not simulated. Longitudinal and transverse 
dispersivities were set to 0.4 m ( I 0% of the cell size) and 

Fig. 5 Steady-state head profile of base case model along with canal shapefile and MODPATH generated path lines (white). Contour values are in meters 
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Table 1 Septic loading rates and 
concentrations for each of the 
conversion zones outlined in the 
CCUD master plan 

Septic conversion zone Number of septic systems Flux applied (m/day) Nitrogen concentration (mg/L) 

I 396 

2 446 

3 456 

4 473 

5 229 

0.04 m (10% of longitudinal dispersivity), respectively. The 
base case model applies a constant recharge rate of 178 mm/ 
year and represents canals as high K features. 

Results 

A 40-year model spin-up period is used to approximate long
term nitrogen loading and nitrate accumulation in the study 
area prior to septic conversion (Fig. 7). Simulated nitrogen 
loading begins on January l , 1980. After 30 years of septic 
loading into the system, nitrogen mass reaches an approximate 
steady-state plateau facilitated by constant rates of net re
charge and applied septic effluent. This leads to an initial 
condition where the nitrogen mass applied to the surficial 
aquifer is equal to the amount of nitrogen leaving the aquifer 
with a large continuous nitrate plume extending from the 
Ackerman subdivision to the downgradient model boundary 
(Fig. 8). An instantaneous and complete sewer conversion was 
initiated on January I, 2020, ceasing all septic contributions of 
nitrogen and water to the aquifer (Fig. 7). Sharp declines in 
nitrogen concentrations occur over time in the surficial aquifer 
after sewer conversion. The timescales associated with the 
decline in nitrogen mass in the surficial aquifer is the focus 
of the model results. 

A total of six scenarios were used to account for uncertainty 
in recharge (and subsequent volumetric flow through the sur
ficial aquifer) and provide a range of timescales associated 

Fig. 6 The Charlotte County 
Utilities District septic to sewer 
conversion plan zones mapped 
onto the Ackem1an model domain 

2.1 x I 0-4 67 
2.S x 10-4 67 
2.3 x 10-4 67 

2.0x I 0-4 67 
2.4 X 10-4 67 

with nitrogen flushing in the surficial aquifer after sewer con
version. Fluxes of 75% (R75), 100% (RI00), and 125% 
(Rl25) of the base case recharge rate of 178 mm/year were 
applied to the model. Each of these recharge scenarios were 
simulated with and without canal features to better understand 
the impact of canal features on nitrogen transport (Fig. 9). 
Transport tin1es are quantified using t50 and t10 values which 
represent the time after sewer conversion for nitrogen concen
trations to decline to 50 and l 0% of the original nitrogen mass 
remaining in the aquifer, respectively (Table 2). The models 
containing canals generated t50 values ranging from 2.4 
(R l25) to 3.2 (R75) years, with a base case (RJ00) estimate 
of2.8 years (Table 2). Timescales associated with t10 are clos
er to a decade and range from 7.6 to 9.9 years. As expected, 
models without canals resulted in slower t50 and t10 values 
with these timescales ranging from 3.6 (R125) to 5.4 (R75) 
years and 11.6 (Rl25) to 16.6 (R75) years, respectively. 

Discussion 

The numerical model of the Ackerman subdivision allowed 
for detailed study of the transport of septic derived nitrogen in 
a near coastal environment with high canal and septic density. 
The canals are surface-water features represented as high K 
zones in the model. Even though the canals would be better 
represented as open-channel flow, a 5-order-of-magnitude 
contrast sufficiently captures the hydraulic influence of the 
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Fig. 7 Plot of 1otal ni1rogen mass 
(kg) in the surficial aquifer re
leased from 1he five Ackennan 
conversion zones depic1ing a 40-
year spin-up period with constant 
n.itrogen inputs starting in 1/ 1/ 
1980 followed by an instanta
neous full sewer conversion on 
1/1/2020 
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canals on the groundwater flow system. This can be observed 
in the steady-state head field where the canals flatten the hy
draulic gradient by effectively draining the shallow aquifer 
(Fig. 5) and decrease the background natural hydraulic gradi
ent of l.5 x 10- 3 measured at El Jobean to 3.1 x 10- 4 at 
Ackem1an (Fig. I). A groundwater mound in the north central 
portion of the model forms in the only region not intersected 
by the canal system. This mound and modeled hydraulic gra
dients across the system are consistent with water level data 
from this project and past measurements by CCUD. 

Lift station data collected from low pressure sewer tanks 
serve as an ideal proxy for fluid and nitrogen loading from 
septic systems. Net values per household were upscaled to a 

Time (years) 

total of five sewer conversion zones in Ackerman (Fig. 6). A 
model spin-up period with constant background recharge, sep
tic effluent volumes, and nitrogen mass loading were used to 
approximate past background conditions (Fig. 7). A constant 
ni trogen mass in the surficial aquifer was reached after 
30 years with a plume emanating from the septic systems to 
the harbor (Figs. 7 and 8). The septic to sewer conversion was 
initiated instantaneously and resulted in sharp declines in ni
trogen mass in the shallow surficial aquifer. The plume sharp
ly follows the canal system that effectively conveys nitrogen 
to the south and east of the model, as also indicated by the 
simulated path lines shown in Fig. 5. Results of canal scenarios 
show 50% reduction of nitrogen mass over the coastal aquifer 

Fig. 8 Nitrale plume concentrations (mg/L) at nearly 40 years of elapsed simulation time prior 10 sewer conversion 
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Table 2 Values of 150 and t10 (in years) for the six modeled scenarios 

Recharge scenario 

R75 

RIOO 

Rl25 

Canal 

lso 110 

3.2 9.9 

2.8 8.5 

2.4 76 

Noncanal 

/50 f10 

5.4 16.6 

4.3 13.2 

3.6 11.6 

in 2.4-3.2 years and 90% reduction in 7.9-9.9 years given 
uncertainty in recharge (Fig. 9; Table 2). Exclusion of canals 
in the base model increased 150 and t 10 timescales by 55%, 
further emphasizing the impact of canals on the hydrologic 

system. 
The model incorporated many s implifying assumptions 

and boundary conditions for investigating nitrogen transport 
in the Ackerman area, including steady-state recharge, inclu
sion of canals as high K porous media. instantaneous septic to 
sewer conversion, and no tidal cycling or processes affecting 
nitrogen transformation. These abstractions and generaliza

tions were useful for assessing nitrogen transport in areas with 
high septic and canal density and predicting timescales asso
ciated with declines in nitrogen after sewer conversion. The 
steady-state recharge conditions allowed for a smooth spin-up 
period with the surficial aquifer reaching a constant nitrogen 

mass after 30 years. ln rea li ty, cumate is nonstationary and 
variabili ty in net recharge and ET will lead to unsteady 

Fig. 9 Percen1 of total nitrogen 
mass retained in the surficial 
aquifer after instantaneous sewer 
conversion for all six model 
scenarios along with simulated 
ranges for t50 and t1 0 
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groundwater flow conditions and perturbations in the simulat
ed trends of nitrogen mass transport. These perturbations will 
naturally lead to some variability and differences in nitrogen 
transport rates, but are not expected to dramatically change the 
overall study findings and outcomes that indicate relatively 
fast reduction in nitrogen concentrations after septic- to

sewer conversion and the role of canals in serving as fast 
transport pathways for nitrogen transport to Charlotte Harbor. 

An independent field study was performed by Tetra Tech 
and Johnson Engineering (2020) on a small plot of coastal 
land at East Spring Lake, located approximately 9.1 km east 

of Ackerman. The area contained 42 septic systems within an 
area of 4.25 ha located along the Charlotte Harbor coast. 
Study results were shared by CCUD after the Ackerman mod
el was completed and provided a rare opportunity to assess 
model performance and study findi ngs. Total nitrogen, total 
phosphorus, and fecal coliforms were sampled in monitoring 

wells. After establishing a nitrogen and phosphorus baseline, 
septic systems in the area were converted to sewer and the 
monitoring well was sampled quarterly. Groundwater nitro
gen concentrations preconstruction averaged 27 mg/L with 

concentrations ranging from 13 to 43 mg/L. These concentra
tions are consistent overall with the simulated plume concen
trations in Fig. 8, with the exception that the model evenly 
mixes the applied nitrogen over the entire aquifer thickness 
leading to more dilute concentrations. The nitrogen concen
trations are stratified in a natural system and accumulate in the 
upper portion of the surficial aquifer leading to higher 
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concentrations. Timescales of t50 were achieved in the monj
toring wells after approximately 1.25 years. This observed 
timescale is consistent with reductions observed in subregions 
(on a similar scale and lacking canals) of the septic conversion 
areas within the Ackennan model. 

The simulation of tidal tluctuations requires a complex 
set of boundary conditions that was not possible in the 
model. Tidal fluctuations (max tide is 0.6 m in Charlotte 
Harbor region) are likely an important rapid transport 
mechanism for septic-derived nitrogen , particularly for 
septic systems located in close proximity to canals. At 
high tide, water levels in the canals exceed groundwater 
elevations and suppress groundwater discharge due to dif
ferences in hydrostatic head. This likely creates a mixing 
zone in the surficial aquifer surrounding the canals where 
harbor water mixes with shallow groundwater. This re
gion is expected to have geochemical differences in salin
ity, pH, and redox conditions that may influence nitrogen 
transfonnation. As the tide subsides, water levels in the 
canals will become lower than shallow groundwater cre
ating an enhanced hydraulic gradient between the shallow 
groundwater and canals. As discharge occurs across the 
groundwater- canal interface, any dissolved nitrogen, 
some of which may be in the ammonium from if contrib
uted by septic systems located in very close proximity to 
the canals, will migrate to the canal. Once in the canal, 
nitrogen will naturally be transported to the harbor in the 
outgoing tidal water. A series of two high and low tidal 
cycles occur approximately every 25 h, and thus the res
idence time of nitrogen in canal waters may be on the 
scale of several hours to a day. A future study using field 
and geochemical methods to better understand canal
shallow groundwater interaction and tidal cycling on ni
trogen transport is in the planning stages. 

Many coastal communities in Florida and elsewhere are 
experiencing similar issues with aging septic systems 
(Lapointe and Clark 1992 ; Bowen and Va liela 2004 ; 
LaPointe et al. 2004). Results of this study including relative 
timescales of water quality improvement upon septic to sewer 
conversion can be extrapolated to other coastal communities 
with and without canals to aid homeowners and legislators with 
policy decisions concerning septic systems. Both Tomasko 
et al. (200 I) and LaPointc ct al. (2004) conclude that septic 
systems contribute a significant quantity of nitrogen into coast
al waters causing eutrophication. For many areas, the primary 
management strategy for constraining nitrogen fluxes to coastal 
waters is converting septic systems to municipal sewers. This 
process is both costly and time consuming. In the case of 
Charlotte County. approximately 800 homes can be converted 
to sewer per year, resulting in over three decades for full con
version of all septic. This study's results indicate that sewer 
conversion plans should prioritize areas concentrated along 
the coast with high septic and canal density. 
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Conclusion 

A numerical model simulating groundwater flow and 
groundwater-canal interaction was developed to investigate 
nitrogen transport from shallow groundwater into Charlotte 
Harbor, Florida. The numerical model has high septic and 
canal density, and provides timescales of kilometer-scale 
flushing of nitrogen through shallow coastal aquifers in re
sponse to septic-to-sewer conversion. Steady-state head pro
files, flow path lines, and timescales of nitrogen flushing for 
models incorporating recharge variability and canal/noncanal 
scenarios were used to comprehensively investigate the influ
ence of canals and recharge on nitrogen loading from the 
Ackerman subdivision to Charlotte Harbor. The base case 
model generated t50 and rI0 values of2.8 and 8.5 years, indi
cating the time for 50 and I 0% of the original mass, respec
tively. to exit the aquifer and enter the harbor. Recharge var
iability was used to provide uncertainty bounds in 150 of2.4-
3.2 years, and 110 of 7.6-9.9 years. Excluding canals in the 
base model increased timescales of t50 and r10 by 55%. Plume 
concentrations and estimated times of nitrogen reduction in 
the base case model arc in good agreement with data produced 
by an independent field study perfonned by Tetra Tech and 
Johnson Engineering at a nearby coastal area. These data were 
provided after model development and provided a rare oppor
tunity to evaluate the model results. Future work is needed to 
further investigate fast transport mechanisms associated with 
canal- groundwater interaction and tidal cycling. Planning for 
a study to address these features is underway and will incor
porate geochemical, isotopic, and physical measurements. 
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Antonia Hover 

From: 
Sent: 
To: 

Cc: 
Subject: 
Attachments: 

robinmadden@islanderproperties.com 
Monday, January 24, 2022 2:23 PM 
Records Clerk; Office of Commissioner La Rosa; Office of Commissioner Clark; Office of 
Commissioner Passidomo 
Nickolas Zakov 
Docket #20200226-SU 
Dr Zakov Letter to PSC.docx 

Letter from an island resident, Nicolas Zakov, 380 N Gulf Blvd. 



To: 

Public Service Commission 

Clerk of the Commission 

Commissioner LaRosa 

Commissioner Clark 

Commissioner Passidomo 

Subject: Docket #20200226-SU 

Dear Commissioners: 

This letter is to formally ask that you deny the application of Environmental 

Utilities, LLC. to provide a central sewer system on Don Pedro-Knight Islands. 

We are a beautiful, barrier island with only one paved road accessible only via a 

car passenger ferry or private boat. Our quality of life is very important to us. I 

retired just recently and would like to maintain the tranquil living we experience 

here. 

I am in the process of installing a new septic system at my home which is costing 

$19,000. This life of this system is about 16 years and I do not want to pay for a 

sewer system in the near future. 

The uncertainty of the applicant's expertise is questionable and I have not seen 

any documentation that indicates the need for a sewer system. Who will be in 

charge of oversight of this project considering the applicant's lack of technical 

ability? What is the applicant's financial ability? 

Sincerely, 

From Nicholas Zakov 

Owner 380 N Gulf Blvd Placida Florida 33946 

Po Box 160 

Placida, Fl 33946 

216-235-2070 



Antonia Hover 

From: 
Sent: 
To: 

Subject: 

Commissioners: 

Lindsay Yates <lyates@springsips.com> 
Monday, January 24, 2022 2:10 PM 
Records Clerk; Office of Commissioner La Rosa; Office of Commissioner Clark; Office of 
Commissioner Passidomo 
Docket No. 20200226-SU 

My name is Lindsay Yates and I live at 2 Pointe Way on Don Pedro Island. I write to you to state my 
opposition to the application of Environmental Utilities for your approval of a Certificate of Authorization. 

I have been a property owner on Don Pedro Island since 2001 and a fulltime resident since 2008. During that 
time I have replaced a septic system in an older home and installed two septic systems in homes which my 
husband and I built. The more recent home was completed in 2019. I am not necessarily opposed to central 
sewer, but I am vehemently opposed to this proposal. There is absolutely nothing about the EU proposal that 
would inspire any sort of confidence in this operator to build, operate and maintain a system. Many of the 
letters that have been sent to you were written by people with more expertise than I in the areas of 
environmental impacts (not just the arguments for septic vs. sewer, but also the environmental impacts of 
construction of the project on this fragile barrier island), the disadvantages (including additional costs to the 
homeowner) of a grinder system as proposed by EU vs. a vacuum system, the financial ability and technical 
abi lity of the applicant, and the outlandish rates and charges proposed by EU. 

I think that previous correspondence on file and the testimony of expert witnesses has proven beyond a doubt 
that EU does not have the ability to satisfactoril y meet the needs of the residents on these 
islands. Additionally, I personally find it offensive that during his deposition Mr. Boyer when describing his 
personal observations of seeing human waste on the ground, waste floating around after storms, septic tanks 
under water, and waste contained in 55 gallon drums did not make it clear that these observations were 
confined to Little Gasparilla Island, not Don Pedro, Knight or Palm Islands. I guarantee you that those are not 
the conditions under which I live. It's rather hard to believe that the tourists who continue to pay to rent homes 
on Little Gasparilla Island are not compla ining about the awful odors that Mr. Boyer describes. 

On July 14th, 2020, the Charlotte County Board of Commissioners approved a Bulk Sewer Treatment 
Agreement with EU. This Agreement was entered into with no fanfare , no advance notice to island residents 
and no (as far as I know) request for proposals from other companies. As far as I know, the County did not 
even put out a request for competitive proposals. To the best of my knowledge, the County did not consider 
the financial ability of the applicant, the technical expertise of the applicant nor did they care what the applicant 
might charge its customers. This was not a civic-minded offer to improve a problem that no one is sure real ly 
exists - no water studies have been done; no numbers generated on the number and age of the existing 
septics - this was a simply a way for EU to profit at the expense of its friends and neighbors. 

Central sewer installation?? Maybe. But not by this particular for-profit company. The island residents deserve 
honesty and professionalism. I have been told by acquaintances of Mr. Boyer that he has indicated that this is 
"a done deal." I certainly hope that is not true. 

I hereby formally request that the PSC deny the application of Environmental Utilities LLC. 

Thank you for your consideration. 

Lindsay C. Yates 
lyates@springsips.com 
970-879-1879 



Antonia Hover 

From: 
Sent: 
To: 
Subject: 

To whom it may concern, 

Matthew Weston < mattwestoncontact@yahoo.com > 

Monday, January 24, 2022 2:51 PM 
Office of Commissioner Passidomo 
RE. Docket#20200226-SU 

As a homeowner on Palm Island/Don Pedro Island. I Object to the proposal and ask the PSC to deny the 
Application for Original Certificate of Authorization. To be straightforward I' m a common sense person and I 
do not understand all of the reasons why this particular company would like to take on this project but it seems 
to me that it is not in the best interest of me personally. There are a lot of red flags that gives me caution. In my 
personal life when there are red flags l take a step back and research more until I' m comfortable with the 
decision. I sincerely request that you deny EU's request of their application. 

I appreciate your service to our community no matter your decision! 

Thank you, 

Matthew Weston 
Mattwestoncontact@yahoo.com 
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