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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Florida Cities Gulf Gate WWTP
County: Sarasota
NPDES Number: FLOO328C8 2251k

State Permit Expiration Date;

Toxics éampling Ingpection (XSI)
Date Sampled: 23 July 1991

Results: No organic priority pollutants were detected in the sample.
Concentrations of metals were very low and did not violate
Class III standards.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 23 July 1991

Results: Not toxic to the cladoceran, Ceriodaphnia dubia, or the fish,
Notropis leedsi.

Tmpact Bioassessment Inspection (IBI)
Date Sampled: 23 July 1991

Results: Quantitative analysis of the benthic macroinvertebrates
showed some signs of stress at the both the control and test sites. Neither site was
inhabited by pollution sensitive species. Taxa richness and diversity was
substantially reduced at the-test site, leading to a biological integrity violation.
However, evidence of widespead nutrient contamination suggests that the facility
was not solely responsible for the observed disturbances, and that non-point source
abatement should be addressed in this basin.

Water Quality Inspection (WQI)
Date Sampled: 23 July 1991

Results: The two stations in the vicinity of the outfall were similar with
regard to the degree of enrichment exhibited. Ortho and total phosphorus and
TKN values from these two sites were found to be greater than 90%, 88%, and 95%
of all other Florida estuaries, respectively. In contrast, nitrate+nitrite and
ammonia values detected at the sites were not unusually elevated. It appears that
a portion of the nutrient enrichment observed in the receiving waters is from
sources (e.g., stormwater) other than the Gulf Gate discharge. According to the
past year’'s MOR data, the facility has been within permit limits for all nutrient
parameters.

These fifth year inspections provide the necessary information to evaluate the
facility’s impact on its receiving waters and to provide the basis for specific
condition recommendations for permit renewal.



Introduction

The Florida Cities Gulf Gate
WWTP is a 1.8 MGD advanced
wastewater treatment (AWT) plant
located at 7302 Bounty Drive, Sara-
sota County. Wastewater is treated
via activated sludge, nitrification/
denitrification, final clarification and
filtering, chlorination and dechlori-
nation prior to surface water dis-
charge into Matheny Creek. Mathe-
ny Creek discharges into Little Sara-
sota Bay approximately 0.5 miles
southwest of the facility.

Permit limits according to Griz-
zle-Figg legislation are as follows:
BOD and TSS (5 mg/L annual aver-
age, 6.25 mg/L monthly average, 7.25
mg/L weekly average, and 10 mg/L
maximumy), fecal coliform bacteria
(200 organisms/ 100 ml annual aver-
age and 800 organisms/ 100 ml
monthly average), total nitrogen (3
mg/L), TRKN (2.5 mg/L), total phos-
phorus (1.0 mg/L), dissolved oxygen
(5.0 mg/L), flow (1.8 MGD maxi-
mum), and pH (6.0 to 8.5). The oper-
ation of the plant appears to have
been satisfactory, having consistent-
Iy met AWT permit limits for the past
year. A WQBEL study was per-
formed in 1976.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological community
health was made between a reference
site (located upstream of the dis-
charge site in Matheny Creek)and a

test site (the area down gradient of
the discharge) (see map in Appendix).
Ahabitat assessment was performed
in situ to establish comparability be-
tween sites, Supplemental physical/
chemical data were also collected on
the effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubia and Notropis
leedsi as test organisms, were per-
formed on an effluent sample (Weber
1991). The effluent was analyzed for
metals and for organic constituents
(base neutral and acid extractables,
and pesticide extractables). Addi-
tionally, nutrient analyses were per-
formed on reference and test sites,
Methods used for all chemical analy-
ses are on file at the Tallahassee DER
Chemistry Laboratory.

Benthic macroinvertebrate com-
munities were evaluated at reference
and test sites. The collection meth-
od consisted of 3 ponar grabs per site.
Bacterial populations were analyzed
for total and fecal coliforms follow-
ing the methods of APHA (1989).
Algal Growth Potential tests, using

Dunaliella tertiolecta as the test or-
ganism, followed EPA (1974).

Explanation of Measure-
ments of Community Health

Several different measurements

_ of macroinvertebrate and algal com-

munity health have heen employed.
Many of these, such as the number
of taxa and Shannon-Weaver Diver-
sity Index are well known. Others
are briefly explained here. The de-
termination of the Quantitative Sta-
bility Index (for taxonomic % compo-
sition) is a two step process. First,
the relative proportions of major tax-
onontie groups are calculated for each
site. Then, the lesser of the two per-
centages for each discrete taxonomic
group is totaled. A QSI (% composi-
tion) of 100% means that, the two sites
being compared are identical. This
same type of procedure is used for
caleulating the QSI (functional feed-

ing groups).

Major characteristics of community structure of control and test sites.

Control Site Test Site

Number of Taxa 7 2

Shannen-Weaver Diversity 2.6 1.0
% Pelecypoda 23.1 0
% Polychaeta 23.1 0
% Gastropoda 154 0

% Oligochaeta 154 50.0
% Diptera 154 0

% Malacostraca 7.7 50.0
. % Predators 207 0

% Collector-Gatherers 18.1 1000
% Collector-Filterers 29.7 0
% Scrapers 184 0
% Shredders 1.8 0
% Parasites 0 0

44.9 172
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Effect of discharge on receiving stream
(measured as difference between control and test sites).

For graphical purposes, the per-
cent differences between the control
and test sites involving the number
of taxa and the diversity index are
measured as the control site minus
test site divided by the control site.
The percent differences between sites
mvolving algal growth potential are
measured as the test site minus con-
trol site divided by the control site,

The following personnel were
involved in this investigation: Pat
Fricano (DER SW District), Pam Fet-
terman, Ken Wall, Peter Mitchell,
and Jerry Lee Thomas (Sarasota
County Pollution Control), and Lyn
Burton, Russel Frydenborg, Kath-
leen Lurding, and Sandy McClure
(Tallahassee Biology Laboratory).

Results and Discussion

Matheny Creek is a tidally influ-
enced system. Habitat quality at the
test site (with 41 points) was better
than that found at the control site
(with only 14 points) (Appendix),
Therefore, one would expect a supe-
rior biolegical community from the
test site, which had slightly fewer lit-
toral alterations and more commu-
nity types. The shoreline at the ref-
erence site consisted almost entirely
of vertical seawalls. The predomi-
nant surrounding land use for both
sites was residential, although com-
mercial land uses (30% ) were also

noted at the control site, The prima-
ry source of potential non-point
source pollution in the area is storm-
water run-off,

Low dissolved oxygen (0.7 mg/L.
at the bottom, 4.8 mg/L at the sur-
face) was encountered at the refer-
ence site. Salinity (24.9 ppt upstream
and 19.3 ppt downstream) reflected
the marine influence.

The effluent was not toxic to the
cladoceran, Ceriodaphnia dubia, or
to the fish, Notropis leedst, in 48 hour
static bioassays.

No organie priority pollutants
were found in the grab sample of ef-
fluent and only a small amount of
iron was present (35 pg/L). Fecal
coliform (100 org/100 mL) and total
coliform (800 org/100 mL) measured
at the test site did not violate sur-
face water quality standards.

The concentrations of ortho and
total phosphorus and TKN at the sta-
tions near the Gulf Gate outfall were
much higher than those found in typ-
ical Florida estuaries (see Appendix),
STORET data from 1700 estuary sta-
tions, for the period of 1980 to 1989,
have been compiled into a percentile
distribution {(Joe Hand, personal
communication), Data from this
present investigation were evaluat-
ed against these (see table in Appen-
dix).

The two stations in the vicinity
of the outfall were similar with re-
gard to the degree of enrichment ex-
hibited. Ortho and total phosphorus
and TKN values from these two sites
were found to be greater than 90%,
88%, and 95% of all other Florida
estuaries, respectively. In contrast,
nitrate+nitrite and ammonia values
detected at the sites were not. unusu-
ally elevated.

It appears that a portion of the
nutrient enrichment observed in the
receiving waters is from sources {e.g.,



stormwater) other than the Gulf Gate
discharge. The facility has been with-
in permit limits for all nutrient pa-
rameters during the past year.

Algal growth potential results
(44,9 mg/dry wt/L at the test site and
17.2 mg/dry wt/L at the control) in-
dicate that the waters near the Gulf
Gate outfall may be subject to eu-
trophication effects. The problem lev-
el threshold for Dunaliella algal as-
says is 10 mg dry wt/L. That is, when
this value is exceeded, the negative
consequences associated with nutri-
ent enrichment (D.0. depletion, al-
gal bleoms, fish kills) are likely to
oceur {Ron Baschke, personal com-
munication).

As previously indicated, it ap-
pears that there are other nutrient
sources in Matheny Creek upstream
of the discharge, and that the efflu-
ent is not the sole contributor to the
enrichment problem. According to
the 1990 Florida Water Quality As-
sessment 305(h) Technical Appendix,
Matheny Creek has a past history of
low DO readings and nutrient lead-
ing, Agricultural and urban storm-
water run-off is a recurrent problem
in this basin (Sarasota Bay Basin) as
a whole.

Quantitative measures of
benthic macroinvertebrate communi-
ty health indicated that both sites
were depauperate, but some addi-
tional disturbance was evident down-
stream of the discharge. The figure
on p. 2 indicates the degree of differ-
ence hetween the control and test
sites. Larger differences (that is,
higher percentages) correspond with
greater degrees of degradation. Neg-
ative values mean that the test site
is better than the control. The figure
on this page summarizes similarities
between the sites. Smaller similari-
ties (lower percentages) generally
correspond with greater degradation.

Taxa richness was reduced at the
test site {compared to the control) by
T1%. Additionally, & 61.5% decrease
in the Shannon-Weaver diversity in-
dex at the test site constituted a vio-
lation of the biological integrity cri-
terion (17.302.560(7) FAC). A com-
parison (between the control and test
sites) of taxonomic differences and
functional feeding group composition
also indicated degraded conditions at
the test site. Only two taxa, the oli-
gochaete, Limnodrilus hoffmeistert,
and the malacostracan, Tanais cav-
olini weré recovered from the test
site, The control site possessed sev-
en taxa, none of which were very pol-
lution sensitive.

Without a much more intensive
biological study, it would be difficult
to differentiate between the potential
causes (stormwater runoff, dredging,
seawall constuction) for the observed
biological disturbances. As noted
earlier, elevated phosphorus levels
were present at both the control and
test sites. While effluent was not
analyzed for phosphorus during this
investigation, Monthly Operating
Reports indicate compliance with the

Quantitative Stability [ndex

1 mg/L permit, limit, This sugpests
that non-peint source pollution neg-
atively influences the biota in the
area, and that the facility (which gen-

“erally has an acceptable effluent)

may not be solely responsible for the
observed degradation,

Conclusions

The effluent sample collected
from Gulf Gate WWTP was not toxic
to the cladoceran, Ceriodaphnia du-
biq, or the fish, Notropis leedsi.

No organie priority pollutants
were detected in the sample. Con-
centrations of metals were very low
and did not violate Class IIT stan-
dards.

The two stations in the vicinity
of the outfall were similar with re-
gard to the degree of enrichment ex-
hibited. Ortho and total phosphorus
and TRN values from these two sites
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were found to be greater than 90%,
88%, and 95% of all other Florida
estuaries, respectively, In contrast,
nitrate+nitrite and ammonia values
detected at the sites were not unusu-
ally elevated. It appears that a por-
tion of the nutrient enrichment ob-
servedin the receiving waters is from
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Chemistry summary table for
Fla. Cities Gulf Gate STP.

Effluent

Control Site

Test Site

NONE
DETECTED
Aluminum 30T
Arsenic 2017
Cadmium 0.20
Copper 53U
Chromium 12U
Iron 35
Lead 18U
. Mercury 0.2K
Nickel 6U
Silver 02U
Zinc T

Ortho-phosphorus

0.243A

0.306A

Total phosphorus 0.05U 0.37 0.54A
Ammonia 0.07A 0.06A
Nitrate+Nitrite 0.55A 0.20A 0.17A

Habitat Assessment

6

37

Total eoliform (org/100 ml)

D.0. (mg/L) 0.7-4.8 6.6-7.0
pH 7.5 7.7
Conductivity (umzhos/cm) 39,300 31,000
Temperature (° C) 29.4 30.5
AGP (dry wi/L) 45.0 17.3
Bioassay Fish-Dechlorinated not toxic
Bioassay Invertebrate-Dechlorinated not toxic .
Fecal coliform {org/100 ml) <100 <100
575 800

A - Value reported is the mean of two
or more determinations

K - Actual value is known to be less
than value given

T - Value reported is less than the
practical quantitation limit

U - Material analyzed for but not
detected; value reported is the minimum
detection limit
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DER Biology Section — Acute Bivassay Bench Sheet
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY
Facitity Mame: oL Prepared by: . . " + /QL _'gz. et
e Y : Date: ’
Location (altach detailed map): Couniy District
Federal Permit & State GMS# ° . 0 .. Factlity Type: industrial
Municipal Federal Agricultural
Other {list):

Function of facility:

Descrintion of treatment process:

Recelving walers:

Classification:

Design Flow:

- -
e . 0

Actual Mean Flow:

Discharge is: Continuous Intermittant  Seasonal

Other (describe)
therefore, the best time to sample 1s:

Rainfall dependant

If facility has a mixing zone, give details (size, parameters affected, etc.):

List effluent limits, special permit conditions, and permit

maodifications:

Min- Tyne
rarameter Onit imum  Maximum Sample Frequency
" BOD & Suspended mg/ 1 [ 5 annual ava. 16 hr Weekly
Solids 6.25 monthly avg. Composite
7.25 weekly avg.
10 any one sample i
recal coliform £/100 0 200 annual avg. grab Weekly

BOO montnly avg.

Tatal N mg /L 0 3

rotal Kijeldahl o 2.5
Nitrogen

Total P ng/L 0 1

Dissolved 5.0 N/A
oxygen

Flow mgd L0000 1.8

pH STD ON 6.00 £8.50

16 hr Weekly
Conposite
Grab Weekly

16 br. wWeekly
Composite
Grab Weekly

Continuous
Recording Metered
flowmeter
and totalizer
Metered Continous




STATE OF FLORIRDA
, DEPARTMENT OF ENVIRONMENTAL REGULATION
Fage 2 FACILITY SUMMARY

Description of permitied otdfali{s):

List permit violations (from MOR data or cther source) and plant upsets that occurred within pasi
yeat: _

;
L

Describe previous impact bicassessments, WQBEL's, and previous or current enforcement actions:

Discuss comparability of MOR results to past DER results and whether there are trends (improving,
declining) in the data set:

Additional information:




Macroinvertebrate taxa list for Florida Cities Gulf Gate STP, Sarasota
County, Florida, collected via 3 ponar grabs (per site) upstream and
downstream of the facility in Matheny Creek on 20 August, 1991.

Contirol Site Test Site
Diptera
Chironomus decorus grp
Dicrotendipes lobus
Gastropoda
Neritina reclivata
Malacostraca
Corophium sp.
Tanais cavolini
Oligochaeta
Limnodrilus hoffmeisteri
Undetermined Tubificid
Pelecypoda
Brachidontes sp. 100 -
Polychaeta
Laeonereis culveri 100
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