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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Falkenburg WWTP
County: Hillsborough
NPDES Number: F10040614

NPDES Permit Expiration Date: 8 January 2003

Toxics Sampling Inspection (XSI)
Date Sampled: 9 February 1998
Results; No organic pollutants were detected in the effluent sample.

Aluminum, lead, copper, iron, and zinc were detected in the effluent at levels that]
complied with Class ITI water quality standards for marine systems.

Compliance -Biomonitoring Inspection (CBI)
Date Sampled: 9 February 1998

Results: The effluent was not acutely toxic to the invertebrate,
Ceriodaphnia dubia, or to the fish, Cyprinella leedsi. The effluent CBOID complie
with the facility's permit limit (5.0 mg/L).

Impact Bioassessment ILnspection (IBI)
Date Sampled: 9 February 1998

Results: Invertebrate communities were reduced at test site 2,
downstream of the discharge. Changes in macroinvertebrate communities
between the control and test sites could partly be accounted for by differences i
sediment grain size. Conditions at test site 2 appeared worse than elsewhere i
the canal, possibly due to stress from stormwater inputs and the Falkenburg
WWTP discharge. In addition, some measures of algal community health, suchj
as taxa richness, diversity, and percent dominance indicated degradation at test]
site 2. Chlorophyll a was undetected at all three sites.

Water Quality Inspection (wQD
Date Sampled: 9 February 1998

Results: Nutrient concentrations were relatively low in the effluent,
but elevated at the receiving water sites, possibly due to other inputs to the Tampla;]
Bypass Canal. Total phosphorus levels exceeded those levels normally found i
85% of Florida’s estuaries at the control and test sites. Similarly, nitrate+nitrite
levels at all study sites were greater than those levels found in 95% of Florida’s
estuaries. AGP at all three sites exceeded the 10 mg dry wt/L “problem threshold”
for marine waters, reflecting the elevated nutrient levels throughout the study
area,

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.
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Introduction

The Falkenburg Wastewater
Treatment Plant is located in Hills-
borough County, Florida (see map
in Appendix). Treatment at this 6.0
MGD advanced domestic wastewa-
ter treatment plant consists of in-
fluent screening, grit removal,
anaerobic treatment, aerobic treat-
ment in four aeration tanks, set-
tling, filtering (in five dual-media
deep-bed filters with a ecombined
surface area of 2,500 square feet),
disinfection in two chlorine contact
chambers, dechlorination, and post-
aeration. The facility also handles
residuals utilizing a gravity belt
thickener and a 100,000 gallon stor-
age tank, The actual mean flow
during this survey was 3.44 MGD.

The state permit limits for the
Falkenburg WWTP are listed in
Table 1. Monthly operating report
data shows no violations during the
past two years (see Facility Sum-
mary in Appendix).

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters, A
comparison of biclogical communi-
ty health was made between a con-
trol site (located in the Tampa By-
pass Canal, approximately 100
meters upstream of the discharge
and across the channel on the op-
posite shore) and two test sites, also
in the Bypass Canal, bracketing the
discharge. Although the control
site is located within the same ca-
nal system, the canal itself is ap-
proximately 120 meters wide and
quite deep with good flow (see Phys-
ical/Chemical Field Data Sheets in
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Appendix). A habitat assessment
wag performed in situ to establish
comparability between gites.

Supplemental physical/chemi-
cal data were also collected on the
effluent and study sites. The efflu-
ent was analyzed for nutrients,
metals, and for organic constituents
(base neutral and acid extractables,
and pesticide extractables), Meth-
ods used for all chemical analyses
are on file at the DEP Central
Chemistry Laboratory in Tallahassee.

Acute toxicity bioassays, using
the invertebrate, Ceriodaphnia du-
bia, and the fish, Cyprinella leedsi,
as test organisms, were performed
on an effluent sample.

Benthie macroinvertebrate
communities were evaluated at con-
trol and test sites using three rep-
licate petite Ponar grabs.

Phytoplankton were sampled at
both control and test sites via sub-
surface grabs. Chlorophyll ¢ was
also determined for phytoplankton
communities. Selenastrum capri-
cornutum was used as the test or-
ganism for the algal growth poten-
tial tests.

Sediment from control and test
sites was analyzed for grain size
and percent organic matter. All
field and laboratory biological
methods were carried out following
Biology Section Standard Operat-
ing Procedures (SOP's). The latest
version of the SOP’s can be viewed
on our web site at ‘www.dep.
state.fl.us/labs/sops.htm’.

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed to determine the effects
of the discharge. These measure-
ments include: habitat assessment,
taxa richness, Shannon-Weaver Di-
versity Index, numbers of pollution
sensitive taxa, community compo-

gition, functional feeding groups,
and algal biomass. For a discussion
of each of these measures, see Ex-
planation of Measurements of Com-
munity Health in Appendix.

For graphical purposes, the per-
cent differences between sites in-
volving the % tubificids, algal den-
sity, chlorophyll o, and algal growth
potential are measured as the test
gite minus control site divided by
the control site (Figure 1). The per-
cent differences between the control
and test sites involving the number
of taxa, the diversity index, the
number of polychaete taxa, and the
% pelecypods are measured as the
control site minus test site divided
by the control site (Figure 2).

The following personnel were
involved in this investigation: An-
drea Grainger and Charles Kovach
{Southwest District), and Julie
Baughman, Ken Espy, Marshall
Faircloth, Russel Frydenborg, Joy
Jackson, Scott Lashbrook, Eliza-
beth Miller, Urania Quintana,
Johnny Richardson, Lisa Tambu-
rello, David Whiting, Vicki Whiting,
and Steve Wolfe (DEP Central Bi-
ology Laboratory in Tallahassee).
The report was reviewed by the
Point Source Studies Review Com-
mittee, consgisting of Wayne Mag-
ley, Chuck Ziegmont, and Michael
Tanski, as well as District represen-
tatives.

Results and Discussion

This study took place in a sa-
line portion of the Tampa Bypass
Canal, a channelized system creat-
ed for Hillsborough River flood con-
trol. Habitat quality at all three
sites was less than optimal. Habi-
tat scores at the control site and test
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site 2 (21 points each} were lower
than test site 1{38 poinis). Shore-
lines at the control and test site 2
were composed mostly of riprap and
vertical sea-walls, The shoreline at
test site 1 was mostly natural with
occasional riprap. All sites were in
the “fair” category for community
types (see Habitat Assessment
Sheets in Appendix}. The depth at
all three sites was similar (between
4.5 and 5 meters). The pH was near
neutral at all three sites (Table 1).
Surface salinity ranged from 11.5
ppt at test site 1 to 12.5 ppt at the
control site. The salinity was
slightly higher at the bottom, rang-
ing from 16.5 ppt to 17 ppt (Table
1). All three sites were adequately
oxygenated and similar in clarity
{see Physical/Chemical Data Sheets
in Appendix).

No organic pollutants were de-
tected in the effluent sample (Ta-
ble 1).

Aluminum, lead, copper, ircn,
and zinc were detected in the efflu-
ent at levels that complied with
Class III water quality standards
for marine systems (Table 1),

The effluent was not acutely
toxic to the invertebrate, Ceri-
odaphnia dubia, or to the fish, Cyp-
rinella leedsi, during the 48-hour
bioassays (Appendix},

The CBOD was less than the
minimum detection limit. Similar-
ly, the BOD of the control and test
gites was less than the minimum
detection limit,

Fecal and total coliforms com-
plied with Class III water quality
standards in the effluent sample, as
well as at the three study sites (Ta-
ble 1), Fecal eoliform concentra-
tions were less than 4 counts/100
mL in the effluent, 20 counts/
100mL at the control site, 100
counts/100 mL at test site 1, and

20 counts/100 mL at test site 2.
Total coliform counts were 92
counts/100 mL in the effluent, 680
counts/100mL at the control site,
580 counts/100 mL at test site 1,
and 900 counts/100 mL at test site 2,

Nutrient concentrations in the
effluent were similar to those found
at all three receiving water sta-
tions. Total phosphorus levels ex-
ceeded those levels normally found
in 85% of Florida’s estuaries at the
control site (0.35 mpg/L), test site 1
(0.37 mg/L), and test site 2 (0.36 mg/
L). Similarly, nitrate+nitrite lev-
els were greater than those levels
found in 95% of Florida’s estuaries,
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with 0.26 mg/L: at the control site,
0.24 mg/L at test site 1, and 0.28
mg/L at test site 2 (Table 1), Am-
monia was reported at levels that
were less than the minimum quan-
titation limit, and greater than or
equal to the minimum detection
limit, at all three sites. Although
ortho-phosphate levels at test site
1 (0.33 mg/L} and test site 2 (0.34
mg/L) were elevated, these samples
were held beyond their normal
holding times,

Algal growth potential at the
control site (20.8 mg dry wt/L}, test
site 1 (19.1 mg dry wt/L), and test
gite 2 (20,7 mg dry wt/L)), all exceed-
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Figure 1. Effect of discharge on the phytoplankton

community,



December 1998

Table 1. Effluent limits and summary of chemistry data.

" Bioassessment: Falkenburg WWTP ...

Falkeniawg WW TP

Effluent
Limits

Effluent
Sample

Control Site

TestSitel

TestSite 2

Organic Constituents (ug/IL)

None detected

Metals (ug/L)

Aluminum

< 1,500 **

45 1

Arsenic

Sy

40 U

Cadmium

g.02 U

Copper

=
£ 9.3 #*
£

1.4 )

[ron

100

Lead

021

Mercury

0.1 U

Nickel

7 U

Selenium

50 U

Silver

0,05 U

Zinc

1
[F LIS 1P 1P
T
f
*
*

321

Nutrients (mg/L)

Ortho-phosphate

0.02

0.33 Q

0.34 Q

T otal phosphorus

0.36

0.35

0.37

0.36_A

Ammonia

0.1 1]

(.14 1

(15 1

0.17 1

Total Nitrogen

1.3

1.15

115

1.2

Nitrate+Nitrite

0.27

0.26

0.24

.28

TREN

1.1

(.91

092 A

General Phys-Chem Parameters

0.89

Habitat Assessment

21

38

21

D.0O. (mg/1) surface

7.1

7.3

6.7

6.8

D.O. (mg/L) mid

7.6

3.9

6.4

D. 0. (mg/L) bottom

6.0

3.2

5.4

pH (8U) surface

60-85 *

6.9

7.6

7.5

7.5

pH (8U) mid

7.6

7.6

7.6

pH (S1)) hottom

7.6

7.6

7.6

Conductivity (umhos/cm) surface

19,100

17,500

18,100

Conductivity (umhos/em ) mid

1,062

20,500

19,600

20,400

Conductivity {umhos/em )} bottom

25,000

25,000

24,600

Tem perature (°C) surface

20.2

17.7

17.2

17.7

Temperature (°C) mid

16.8

16.8

16.8

Temperature (°C) bottom

16.6

16.6

16.7

BOD {mg/L}

2 U

2 U

CBOD (mg/L)

TSS (mg/L)

2 U
1 U

5

Turbidity (NTU)

(1.4

1.6

Tot. Residual Chlorine{mg/L)

0.01 *

0.01

Flow (MGD)

6.0 *

3.4

AGP(mgdry wt/L

18.97

19.1

20.7

Teoxicity :

Bioassay Fish

Not Toxic

Bicassay Invertebrate

Not Toxic

Microhiology (# organisms/100mL)

Fecal Coliforms

Non-detectable

4 K

20 K

100 J

20 K

Total Coliforms

o2

680

580

900}

* Permitlimit
t# Class IIl water quality standard
a-Annual average

A -Valuereported is the mean of two or more determinations o _
I- Value reported is less than the minimum quantitation limit, and greater than or equal to the minimum detection

limit
J- Estimated value

K- Actual valueis known tobe less than valuegiven

Q - Sam ple held beyond normal holding time . o
U- Material analyzed for butnot detected; value reported is the minimum detection limit
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Table 2. Major characteristics of community structure of control and test sifes.

Falkenburg WWTP | ControlSite | TestSitel | TestSite2
Macroinvertelrate Qualitative

Number of Taxa 21 16 7
Shannon-W eaver Diversgity 2.4 2.6 1.9
No. Polychaete Taxa i 7 3
Community Com position

% Chironomidae 0.0 0.4 9
% Cumacea 0.0 0.0 2
% Decapoda 0.2 0.0 0.0
% (astropoda 2 3 0.0
% Mysidacea 0.2 2 2
% Pelecypoda 11 14 0.0
% Polychaeta 82 76 84
% Thoracica 5 4 0.0
% Tubificidae 0.0 0.0 0.0
% Other 0.0 0.6 3
Functional Feeding Groups

% Burrowing DepositFeeders 1 (0.4 0.0
% Predators/Carnivores 1 3 R
% Plant piercers 21 22 18
% Surface DepositFeeders 31 29 33
% Suspension Feeders 45 45 32
% Unknown 1 0.6 9
Phytoplankiton Algae

Number of Taxa 23 18 14
Shannon-W eaver Diversity 3.8 3.4 1.9
Chlorophyll a (ug/1.) 1.0 U 1.1 U 1.0 U
Algal Density (#/ml) 359 382 1,418
% Blue-green 9 13 2
% Cryptophytes 29 27 42
% Diatoms 33 52 6
% Dinoflagellates 16 0.0 45
% Green 11 8 3
AGP (mg dry wt/L) 20.8 19.1 20.7

U - Material analyzed for butnotdetected; value reported is the minimum detection limit

ed the 10 mg dry wt/L “problem
threshold” (EPA 1974) for marine
waters, reflecting the elevated nu-
trient levels throughout the study
area (Table 1). The effluent AGP
(18.97 mg dry wt/L) was less than
receiving water values.

Although some measures of al-
. gal community health, such as taxa
richness, diversity, and percent
dominance, indicate degradation at
test site 2, it is unclear whether or
not the discharge is causing these
effects. There were factors in addi-

tion to the discharge which may
have affected the phytoplankton
communities. For example, test
site 2 was located directly down-
stream from a CSX railroad, and it
is possible there were stormwater
inputs from the ditches which are
commonly found beside railroads.
Test site 2 had higher algal densi-
ty than the control site or test site
1 due to increased numbers of the
(non-toxic} dinoflagellate, Peridin-
ium sp., and the cryptophyte,
Chroomonas sp. Because these two

organisms accounted for approxi-
mately 86% of the community, di-
versity at test site 2 was decreased
by 52% when compared to the con-
trol site. There is currently insuf-
ficient data to determine the dis-
charger’s influence in causing the
dominance of these two phytoplank-
ton taxa. Both test sites had con-
siderably lower taxa richness than
the control site. According to Fig-
ure 1, algal density at test site 2
appears to be greatly increased
when compared to the control site
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and test site 1. The actual humber
however, iz not that stgnificant,
Chlerophyll @ was undetected at all
three sites.

Sediments at the two test sites
consisted mainly of mud, muck, and
silt, while the control site was made
up largely of sand, with some mud
and muck (see Marine Habitat As-
sessment Sheets). Sediment parti-
cle size was very similar at the two
test sites, with 85% of the substrate
consisting of particles 0.25 mm or
smaller, On the other hand, 78%
of the particles at the control site
were 0.25 mm or greater.

Changes in macroinvertebrate
communities between the control
and test sites could largely be ac-
counted for by differences in sedi-
ment grain size. Figure 2 indicates
the degree of difference between the
control and test sites. Larger dif-
ferences (that is, higher percentag-
es) correspond with greater degrees
of degradation. Negative values
mean that the test site is better
than the control,

Macroinvertebrate taxa rich-
ness was highest at the control site
with 21 taxa, intermediate at test
site 1, with 16 taxa, and decreas-
ing to 7 taxa at test site 2 (Table 2).
Note that taxa richness at test site
2 was 66% lower than that found
at the control site. Shannon-Weav-
er diversity was similar between
the control site {2.4) and test site 1
{2.6), but decreased by 21% at test
site 2, where diversity was 1.9, The
number of polychaete taxa declined
from 11 taxa at the control site to 7
taxa at test site 1 and 3 taxa at test
site 2. All three sites were domi-
nated by the pollution-tolerant
poelychaete, Streblospio benedicti,
which made up approximately 50%
of the total community sampled at
the control site, 41% at test site 1,
and 56% at test site 2. Pelecypods,

Bioassessment: Falkenburg WWTP
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Figure 2, Effect of discharge on the benthic mareroinverte-

brate community.

which are considered good-water
quality indicators, made up 11% of
the total community sampled at the
control site and 14% of the test site
1 population (with one species rep-
resented), but were completely ab-
sent from test site 2. Pollution-sen-
sitive mysids, such as Americamy-
sis bahia and A. almyra, were found
at all three study sites in low num-
bers. Tubificid worms, normally
pollution-indicators, were absent
from all three sites.

Conclusions

No organic pellutants were de-
tected in the effluent sample.

Aluminum, lead, copper, and
zine were detected in the effluent
at levels that complied with Class
III water quality standards for ma-
rine systems.

The sample of effluent was not
acutely toxic to the invertebrate,
Ceriodaphnia dubia, or to the fish,
Cyprinella leedsi, during the 48-
hour bicassays.
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The effluent CBOD complied
with the facility’s permit limit.

Fecal and total coliforms com-
plied with Class IIT water quality
standards in the effluent sample, as
well as at the three study sites.

Nutrient concentrations were
relatively low in the effluent, but
elevated at the receiving water
sites, possibly due to other inputs
to the Tampa Bypass Canal, Total
phosphorus levels exceeded those
levels normally found in 85% of
Florida’s estuaries at the control
and test sites, Similarly,
nitrate+nitrite levels at ail study
sites were greater than those lev-
els found in 95% of Florida’s estu-
aries.

AGP at all three sites exceeded
the 10 mg dry wt/I. “problem
threshold” for marine waters, re-
flecting the elevated nutrient lev-
els throughout the study area.

Although some measures of al-
gal community health, such as taxa
richness, diversity, and percent
dominance indicated degradation
at test site 2, data were insufficient
to determine if the discharge was
causing these effects. Chlorophyll
o was undetected at all three sites.

Invertebrate communities were
particularly reduced at test site 2,
Changes in macroinvertebrate com-
munities between the control and
test sites could largely be account-
ed for by differences in sediment
grain size. It is unclear whether
substrate differences are a direct
result of the facility’s discharge.

Macroinvertebrate taxa rich-
ness was highest at the control site,
intermediate at test site 1, and de-
" creasing to 7 taxa at test site 2.
Shannon-Weaver diversity was
similar between the control site
(2.4) and test site 1 (2.6), but de-
creased by 21% at test site 2, where

diversity was 1.9. The number of
pelychaete taxa declined from 11
taxa at the control site to 7 taxa at
test site 1 and 3 taxa at test site 2.
All three sites were dominated by
the pollution-tolerant polychaste,
Streblospio benedicti, Pelecypods
made up 11% of the total commu-
nity sampled at the control site,
14% of the test site 1 community,
but were completely absent from
test site 2, Pollution-sensitive
mysids, such as Americamysis ba-
hia and A. almvyra, were found at
all three study sites in low num-
bers. Conditions at test site 2 ap-
peared worse than elsewhere in the
canal, possibly due to stress from
stormwater inputs and the Falken-
burg WWTP discharge.
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Explanation of Measurements of Community Health

Several different measurements of macroinvertebrate and algal community health
have been employed to determine the effects of a discharge. These are briefly discussed
here.

Taxa richness: Stress tends to reduce the number of different types of organisms present
in a system, although moderate nutrient enrichment may sometimes be correlated with
increased algal taxa richness.

Shannon-Weaver diversity: This index is specified in the Florida Administrative Code
as a measure of biological integrity. Low diversity scores are undesirable. They represent
conditions where only a few organisms are abundant, to the exclusion of other taxa.
Excessive numerical dominance of a single type of organism (a high % contribution of the
dominant taxon) is a related measure which is also associated with disturbance.

Numbers of pollution sensitive taxa: Some organisms become rare or absent as the
intensity or duration of disturbance increases. Species sensitivity data from other sources,
such as Chang et al. (1992), Farrell (1992), Hudson et al. (1990), Hulbert (1990), Lenat
(1993), and Whitmore (1989), are used as appropriate.

Community structure: Substantial shifts in proportions of major groups of organisms,
compared to control conditions, may indicate degradation. In marine systems, an increase
in the % tubificid oligochaetes, a decrease in the % pelecypods, and a decrease in the
number of polychaete taxa are all considered indicators of disturbance (Engel ef al. 1994).

Trophic composition/feeding guilds: Disturbance can shift the feeding sirategies of
invertebrates. In Florida for example, pollution may be responsible for reducing the
numbers of filter-feeders (FDEP 1994} and shredders (EA Engineering 1994).

Algal biomass: High algal biomass {algal density or chlorophyll @) implies nutrient
stress.



Typical Values for Selected Parameters in Florida Waters
- Adapted from Joe Hand, FDER, personal communication, 1991

(data was collected between 1980 and 1989)

Percentile Distribution

| Parameter

[ 5% [ 10% [20% | 30% | 40% [ 50% | 60% | 70% | 80% ] 90% | 95% |

STREAMS
(1617 stations)
Phytoplankton '
Chlorophyll a 0.22 0.52 0.94 160 302 4.63 6.72 9871 1468| 27.35( 48.70
Periphyton "
Chlorophyll a 031 043| 0.77 Lo4! 216| 294] 645| 1051) 17.00| 39.51¢ 6085
H-D Diversity 0.84 2.12 2.48 2.74 2.88 3.09 3.25 3.40 3.52 3.76 390
Qualitative Taxa .
Richness 9.00] 12.00| 17.00| 20.00] 22.00| 2450 26.00| 28.00] 31.00| 37.00| 53.00
H-D Taxa
Richness 6.0 6.50 9.60| 11.50{ 13.00| 15.00| 17.00( 21.50| 26.00{ 29.00| 32.00
THKN 0.30 0.39-1 056 0.73 087 100 111 1.26 1.48 193 2.80
Ammonia 0.02 0.02 0.04 0.05 0.06 0.08 011 0.14 0.20 0.34 0.60
NQO2-NO3 Q.01 0.01 0.03 .05 0.07 0.10]  0.14 0.20! 032 0.64 L0S
Total Phosphorus 002 003| 005 0061 010 013! 0.18f 025 39| 074] 151
LQrtho Phosphorus 0.01 0.01 0.03 0.04 0.056 (.08 0.11 0.17 0.27 0.59 137
Turbidity 060 0980 120 145] 210| 280| 3.60] 450 6.65[ 1045 16.30
LAXKES .
(477 stations)
Phytoplankton _ -
Chlorophyll a 080 171 288| 428! 1006] 1340[ 20,00 30.10| 47.20| 65.44|113.90
Dredpe Diversity Q.71 0.97 143 L4 1.98 2.12 2.2] 259 2.85 3.16 .17
Dredge Tazxa
Richness 3.00f 5.00) 650 7.00{ 9.00{ 1000 131.00| 13.00| 1500 17.00{ 2100
THN 0.36 0.49 0.67 0.83 1.08 126 140 151 1.68 2,11 3.46
NH3+NH4 0.01 0.02 0.02 .03 0.04 0.06 0.08 0.12 0.15 0.21 0.28
NQ2-NO3 000 0.00) 001| 0011 0011 002 004] 005 010 014] 023
Total Phesphorus 0.01 0.02 0.02 0.03 0.05 0,07 0.09 0.11 0.14 0.23 (.42
QOrthe-Phosphorus 000 0011 0011 0©02] 003| 004] 005 006 0.08] 021{ 032
Turbidity 1.00 1.25 1.55 205 275 4.50 6.45 9.601 14,10| 26.00; 4000
ESTUARIES
(680 stations)
Phytoplankton
Chlorophyll a 2.14 3.28 449 5.13 6.00 6.93 7.94 9.60| 1240 17.60| 2220
Dredge Diversity 1.34 1.53 1.91 2.28 2.56 2.90 3.15 3.59 4.01 4.53 4.98
Dredge Taxa '
Richness 4,00 6.00 5.00| 11.00% 15.00; 1850( 2500[ 3500 41.00| 62.001 90.00
TKN 0.26 0.34 0.42 0.50 0.59 0.69 0.76 0.82 0.35 1.30 1.49
NH3+NH4 0.01 0.02 0.03 0.04 .05 0.06 0.08 0.09 0.13 0.22 0.28
NQO2-NQ3 0.00 0.00 0.01 0.01 0.01 0.02 .03 0.05 0.08 0.17 0.23
Total Phosphorus 0.01 0.02 0.06 0.07 0.10 0.11 0.14 0.17 0.23 043 0.59
Orthe-Phosphorus 001 0.02] 0.03 004 004 005] 007 008 0.12; 021 044
1 Turbidity 3.50 4.00 4.50 5.05 540 5.60 6.30 6.80 8.00¢ 1140 1L75
Units:

Phytoplankton Chlorephyll a (ug/L), Periphyton Chlorophyll @ (mg/m?), Nutrients {mg/L},
Turbidity (NTU), Taxa richness and diversity values are for macrsinvertebrates
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DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

| | Facility Name: FCLL/‘r‘Lﬂt;Lj'DLK;('ﬁ. LOLOTT Date Summary Prepared: {3 /&1 /G7]

1._ . ' i . ) )
Cocalign {attach detailed map):. County o _ District o

| Hotls bevawgh | Ses Digines
Federal Permit # FLCONOE 1 State GMS#and &/ L /D Facility Type: Industrial
and expiration dale: Stale expiration dale: Municipal Federal Agricultural
- 4O HC X200 Oiher (list):

Function of facility: Dosnwalic  wasndsecalal Prgen Tl F}cm«ﬁ'

Description of trealment process:
An existing 6.0 mgd annual average daily flow Type 1 oxidation ditch advanced domestic wastewater treatment plant
consisting of the following units: Influent screening , grit removal, four (4) anoxic tanks with a combined capacity of 1.248
‘million gallons, four (4) aeration tanks with a combined capacity of 6.668 million gallons, four (4} final settling tanks with a
combined capacity of 3.0 millien gallons and a combined surface area of 31,400 square feet, five (5} dual-media deep-bed
filters with a combined surface area of 2,500 square feet, a 76,296 gallon clear well, two (2) chlorine contact chambers using
gaseous chlorine with a combined capacity of 300,000 gallons, two (2) dechlorination/reaeration tanks with a combined
capacity of 83,357 gallons, a 5.0 million gallon rectaimed water storage tank, and residuals handling facilities which include a
gravity belt thickener and a 100,000 gallon storage tank. Residuals will be transported to the Valrico Residuals Management

Facility for treatment and disposal.

Receiving waters: | P e Ruou<s . Classification: 1 I’[ G‘m !‘-La_-"rnﬁ
. ) ‘/ .

Design F1_0W= (.0 Mean Flow: Fiow during survey:

2.4y Med ) p\h};w_\r AV.

Other (describe) """

therefore, the best time to sample is:

Discharge is: (Continuous™ Yintermittent  Seasonal Rainfall dependent

{ {facility has a mixing zone, give details (size, parameters affected, ele):

Ng - //'/mf/vgua@ Ly c/z?e/owf, /f‘t._

List effluent limils {if necessary, altach relevant paperwork){ Describe special permit conditions

5A. The effluent shall be sampled in accordance with Chapter 17-601,
F.A.C. and shall meet the following limitations:

. o Sample
Paramater Unit Minimum Maximum . Type Freguency
Permitted Capacity -

{flow) mgd - 6.00 Annual Avg ***rfm&t Continuous
pH std un 6.00 8.50 neter Continuous
CBOD; ng /L - 5 annual Avg. *fpc Daily/5 wk
Total Suspended

Solld§ mg/L - 5 Annual Avg. *fpo Daily/5 wk
Total Nitrogen ng /L - 3 Annual Avg. *fpe Daily/5 wk

i Total Phosphorous ng /L - 1 Annual Avg. *fpo Daily/% wk
! Cl, . mg /L - 0.01 grab Hourly .
¢+ Fecal coliform #7100 **Non-Detectable grab Daily/5 wk-

*fpc ~ flow proportional composite - 24 hours
s *Non-detectable in at least seventy-five (75%) of samples collected

during the monthly operating period {e.g. 23 per 30 samples).
*xkrfmit - recording flowmeter and totalizer



DEPARTMENT OF ENVIRONMENTAL REGULATION

pAlafh bos

(Facility] © R

FACILITY SUMMARY

i Descriplion of permilted oulfall(s):

An-cxisting 6.0 mgd annual average daily flow permitted discharge (D001) to Palm River (the Hillsborough Bypass Canal)
which flows to Hillsborough Bay which flows to Tampa Bay. The discharge D001 is located in Hillsborough County
approximately at latitude 28° 01' 30" North and longitude 82° 08' 18" West,

year:

'\‘zc) >\ \-\\\'\c_.er\-;ﬁ,) \/\Ol

List permn violalions (from MOH data or other source) and plant upsels that occurred within past

TUO WS \’\CA &0

No enlarcement ACTION

L\w\”(s mpesed \37 vS

Descnbe previous impact bioassessments, WQBEL'S and previous or current enforcement actions:

. Hos, O‘?sé (Q\zz.lf’ FS\

| declining} in the data sel:

WA

Discuss comparabilily of MOR results 1o past DER results and whelher there are trends (improving,

Additional infqrmalion:

Stalf contribuling to this review (signature):
__.ﬁz_‘ i Yy /\-{/5 el ),{_, (BiOngiSt)

@P: /cg (//7)/(/// ' (Inspector)|-

(Engineer)
{ )
{ )

ke b T



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY COOE; STORE:I' STATION NUMBER: | DATE (MDY): ECENNG DODY OF WATEA: |
SUBMATING AGENCY NAME:
2 / 98 | Fakon Rives i
LOCATION: FIELD I0MAME:

REMARKS;

I’aa.émwu.mil

Habitat Parameter

Poor

R . "air H
e Excellent Good FFai
Littoral None—Unaltered Mostly natural Shereline consisting Shereline consisting”
A[t t shoreline. shoreline, but with mostly of riprap and | almost entirely of
erations 9-10 points occasional ¥iprap. vertical seawalls. vertical seawalls.
. | " | 6-8 points 3-5 points 0-2 points
At legst folir Twa or three ‘One community No communities

communities observed| communities observed| observed from those

from the {ollowing

from those listed.

listed.

observed from those
listed.

Community Types |
ty Typ list: mangrove 26-37 points 13-25 points 0-12 points
Obse I‘VEd swamp, marsh, oyster
ber, grass bed, reef,
saltern, natural
beach, or tidalcreek.
38-50 points
>0.75 m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 13 points 2 points 0-1 point
F.f'eShWate_r Only natural runoff.. | Mostly natural runoff, Ccnsiderahle Extensive manmade
Disch arges/ 8-10 points but with a few, small |stormwater discharge | discharges, especially
stormwater sources, |from local roads, from canals draining
Alte ratll?ns 6-8 points parking lots, ete. large tracts of land.
3 3-6 points. 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the even during average
Wave ACtlon harshest weather —_— weather conditions, erf
conditions. Flow flow restricted by
unrestricted by manmade structures
manmade structures. so that velocities are
9-10 points very high.
' _ 0-2 points
Combination of sand, | Primarily sand, with | Mixture of sand and | Anaerobic mud.
| gravet, and shell. asmell areas of mud.  [mud, or well-gerated | Q-3 points
12-15 points 8-11 points mud only.
4-7 points
TOTAL SCORE
COMMENTS:
ANALYSIS DATE: ANALYST:

2/9/99

(3vcu @g,ex



0=
STATE OF FLORIDA v \hde
DEPARTMENT OF ENVIRONMENTAL PROTECTION ""@ (:D\@MM?/
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (51006
| SUBMITTING AGENCY COOE; STORET STATONNUMBER: | DATE wov): | TIME AECEIVING BODY OF WATER;
[suaumwcacencvums- - 2/‘3/“8 1360 p: { RUU*LJ‘ !
REMARKS: LOCATION: FIELD IVHAME:

COUNTY:
Hd s

Foddeonlowrg o307

RIPARIAN ZONEAINSTREAM FEATURES

Predominant Land-Use in Watershed (spedify relative percent in each category):

Farest/Natural | Silviculture | Field/Pasture

Agricultural

. Residential [ Commercial Industrial  [Other (Specify}

lao | (L T |[5 ]

[ J

135 J|[20 J|[2e ]I [ ]

Local Watershed Erosion (check box}:  None

[

Slight []

Moderate Heavy [ |

Local Walershed NPS Polluticn (check box): No evidence [[] slignt

[ ] Moderate potential [ ] Obvious sources

Width of riparian vegetation (m) | Lisf & map

on least buffered side: 5

dominant

vegeltation on back

Typicai Width (m)/Depth (m) Velocily (m.fsecl Transect
DI e et U _ ->

Arificially Channelized [Jn
Artificially Impounded [T yes

-
G-'.ﬂ:"@ lon'se[:r]tcovery mocllmeco'vered

mare slnuvous

mfs

< — - >

High Water Mark: [©*3 | + [&:8& | -

[4:8

l

{m abovo presont water lovel) {vesent deoth in m)

(mabo'vv

[ mdoep]

Canopy Cover % :

Open :[ ] Lightly Shaded (11-45%); [ ] Moderately Shaded (46-80%): [_] Heavily Shaded: [

-SEDIMENT/SUBSTRATE

Sediment Odors;

Normal:[ ] Sewage: D Petroleum: [ ] Chemical: [:] Anaerobic: [ Y] Other:[]

Sediment Qils;

Absent:[ | slight:[ | Moderate: [x] Profuse:[ ]

Sediment Deposition: Studge: [ ] Sand smothering: 52

moderate

2o NONE  moderate .
severe it smathering: JE8 mocerdte

Substrate Types % coverage

limes sampled

method

Substrate Types (% coverage J# times sampled

Woody Debris (Snags)

[ l

Leaf Packs or Mats
Aquatic Vegetation |

L |

|[Sand l | f it

Rock or SholHitbble || Bl

]
=

Mud/Muck/Sit
{ i L

OtherT

Undefcut banks/Roots || N

r :
|

Other: //
raw aerlal view sketch of habitats found in 100 m section

=

ATER QUALITY| Depth (m): [Temp. (°*C):- pH

(su)y: 1D.O.

Cond. (umho/em) ‘ ' Sécchi (m}:

(mgA):

. Top | o1 ]

Li7-677 [ 7-6]

=28

orGelinity{ppth:
(15,1060 ] |

Mid-depth [T - NT&6-77

[7-£0

7 &o

IIII 2

o _soc |l |

|

Bottom

[ §-5

]

| [£°59

[7-¢f 603 [2S, 000 |

]

System Type : Stream:[_|(

1st- 2nd order
3rd - 4th order

51h - 6th order
7th order or greater

) Lake:[ ] Wetland:[_ ] Estuary: Other: [ ]

Water Odors (check box):

Normal:

Sewage:[ ] Petroleum:[ ]

Chemical:[_]

Other:[_]

Waler Surface Qils (check box): None:

Sheen:[ ] Globs:[ ] Stick:{ ]

Clarity (check box): Clear:[ |  Slightly turbid: [ Turbia: Opaque:[ |
Color {check box): Tannic:[y] ~ Green (algae):[ ] Ciear:[ | « Other:[ ]
| Weather Conditions/Notes: Abundance: Absent Rare Common Abundant
SLU/WV:) f-e.uo cloudas, S W b@,ﬂ Periphyton [
ru_um o w &3;0-«’455 Fish O O - a
J«/tj coclomaus | Aquatic Macrophytes [ | [] ]
1" t Laq.u.s& P lrovsuliur Bacteria . [(J- {7 1 ]

IsanPLinG TEAM:

SIGNATURE:

WWW

DATE:

2/, 13/ e,

(1?‘\"6{41/1 ;\]M / km)a(%



: STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

F’ro% S«.A__.‘-@.LZP =3

[

frcian T_CWM-FJ\-

SUBKMITTING AGENCY COQE:, STORE.T STATION NUMBER: | OATE pLovy: RECENVING DODY OF WATER:
reMarks: Fload eaadvol LOSATKON: FIELD IOMAME:
Shcryree opevy Feahton buge «IeTF Test Site |
woXar nng mlo Redon Rawed . :] ' ,
Habitat Parameter . . |
' Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting’
- . shoreline. shoreline, but with mostly of riprap and | elmost entirely of
Alterations 9-10 pojnts occasional riprap. | vertical seawalls. | vertical seawalls.
' Goints 3-5 points 0-2 points
At least four Two or three ‘One community No communities
communities observed| communities ocbserved| observed from those | observed from those
: from the {ollowing from these listed. listed. listed.
Commun!ty Types list: meangrove 26-37 points 13-25 points 0-12 points
Obse rved swamp, marsh, oyster|
bar, grasa bed, reef, U OO
saltern, natural ' chY
beach, or tids]l creek. 26 f
38-50 points quotilig
>0.75 m. 0.5-0.75m. 0.25 - 0.5 m. <0.25 m.
4-5 points |8 points 2 points 0-1 point
. =
Freshwater Only natural runoff.. | Mostly natural runof, Considerable Extensive manmade
Disch ar‘ges/ 9-10 points but with a few, small |stormwater discharge | discharges, especially
H stormwater sources. |frem local roads, from eanals draining
Alte ratlc?‘s 6-8 pointsg parking lots, ctc. large tracts of land.
o 3-6 points. 0-2 points
Light to moderate Heavy wave action
wave action present sometim /p:esent
Flow and except under the Mng average
harshest weather —_— ather conditions, o]
conditions. Flow flow restricted by
unrestricted by meanmade structures
manmede structures, s0 that velocities are
9-10 points very high.
' 0-2 points
: Combination of sand, [ Primarily sand, with [Mixture of sand and [ Anserobic mud.
Sedlment Type "| gravel, and shetll, small areas of mud. [mud, or well-rarated | (-3 points
12-15 points 8-11 points mud only.
4-7 points
TOTAL SCORE
COUMENTS: ol ot Ao ek S AL Ppbe = M Plicoste ~Us,

AMALYSIS DATE:

2/9/98

ANALYST:

Gy n89




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 10

[ SUBMITTING AGENGY COOE! STOAET STATION HUMBER: DATE (MO¥Y): TIME RECEVING BODY OF WATER:

SUBMITTING AGENCY NAME: ) ol /q /9% 11OO Pa,ﬁ_'n, Rasre

REMARKS: u\)% COUNTY: LOCATION: ' FIELD IMNAME: e stedam]
Pﬁtfclabtg&s&c:ofsfmcmws Fotkenbuss LIWTP Test Stke |

RIPARIAN ZONEANSTREAM FEATURES
Predominant Land-Use in Walershed (specily relative percentin each calegory):

Forest/Natural | Silviculture | Field/Pasture | Agricultural | Residential ;| Commercial Industrial (_)ther (Specify)
L 20 | | 1L | ]| | [[35 J|[=20 || (20 ]]|] |
Local Watershed Erosion (checkbox}:  None [:] Slight |:| Moderate Heavy D

l.ocal Watershed NPS Pollution {check box): No evidence [:] Slight [:] Moderate potential D QObvicus sources IE

Width of riparian vegetation gn) List & map dominant Typlcal Width (myDepth (m) Velocity {m/sec) Transect
on least buffered side: O ' vegetation on back R N
Artificially Channelized ne - mss|t 4 m/s A !

. ,a Y D mg@aom%owq :mcuE]eco'vered [—"l [ | 1 s
Adificially impounded [] yes more elnuous 1 i )

" i ¥
High Water Mark: [0 - + [ _ =3 ﬁ
g ko3l ol s 1-15% ] T

Canopy Cover%:  Open:[x] Lightly Shaded (11-45%):[ | Moderately Shaded (46-80%): [_] Heavily Shaded: [ |

SEDIMENT/SUBSTRATE |
Sediment Odors: Normal:[_] Sewage:[ | Petroleum:[ ] Chemical:[_] Anaerobic:[x] Other:[]

Sediment Oils: Absent:[ ] Slight:[ ] Moderate:[§] Profuse:[”]

Sediment Deposition: Studge:[ | Sand smothering: [978 MoSere gjjt smothering: [0S Moerae giner;

Substrale Types - |% coverage i times sampled | method | Substrate Types [% coverage i# limes sampled| method

Woody Debris (Shags) | Il ] | Band R = |l

Leaf Packs or Mats ) J[MudMuck/Silt "] I |

Aquatic Vegetation //:f il H{Other: t : | |

Rock or Shell Ruhble] I ]l [[Other: I il LI

Undercutbanks/Roots [ 1| | F | Draw”"aerial view sketch of habitats found in 100 m section

WATER QUALITY| Depth (m): {Temp. (°C): | pH (SU): | D.O. (mg#): C°S“d|:}“' "Em’,cm;: ) Secchi (m):
Top e W #1720 750 [ & 72 7, 806 | I -,
Middepth | 2 & |16 @3 | 755 ][5 al @0 1 175
Bottom = 6 S T 7-89 [ 825 [ as,occ | I |

. . 1st-2nd order  5tih - 6th otder . . . .
System Type : Stream'l:'( 3rd - 4th order  7th order or grealer ) Lake'[__—l Wetland.D Estuary: [Xl Other: D.,..—.
Water Odors (checkbox):  Normal:[ | Sewage:["|  Petroleum:[ |  Chemical:[X]  Other:[ ]

Water Surface Qils (check box): None: m Sheen:’_—_l Globs:l:' Slick:D
Clarity {check box): Clear:[ |  Slightly turbid:[ ]  Turbid:[x] ~ Opaque:[”]
.| Color (check box): Ténnic:m Green (algae):[ |- Clear:[] ¢ Other:[ |
Weather Conditions/Notes: . Abundance: Absent Rare Common Abundant
Skt s clawdls, SN breoye . Periphyton & [l 0

Fish O g 4 ]
Agquatic Macrophytes | 1 1
lrorvsulfur Bacteria = [l [ | ]

TSAMPLING TEAM: SIGHATURE:

(Iein (s / Koa c .. . N DY QL’/%YCVL”*\F 1Y,




MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

STATE OF FLORIDA .
‘DEPARTMENT OF ENVIRONMENTAL REGULATION

SUBMITTING AGENCY COCE: STORET STATION NUHOER: | DATE (aomyr | RECEMING 8007 OF WATER:

SUBMITTHIG AGEHEY RV ‘l/"r/“(B Ped i~ Rasre

REMARKS: | o y roawa Leoro LOCATION: ' | ! FIELD ME: :
.T‘uﬂfm b&%%a.(do-e Aﬁ' F b‘*{] TP Test Sife 2

Habitat Parameter

‘Good-

Poor

communities observed! communities ebserved

observed {rom those

i ,-,-:-,:-Fm.\'-\-é?a«.\.-.’( 5 .
[Litforal Nene—Unaltered Mostly natural Shoreline consisting | Shoreline consisting-
[ H shoreline. shoreline, but with mostly of riprap and | slmost entirely of
Alterations 9-10 points occasianal riprap. vertical seawalls. vertical seawalls.
B . ' 16-8 points  {3-5 points 0-2 points
: ¥ ra{o -
At least fouir Tho or three . |One community No communities

observed from those

from the following from those listed. listed. listed.

list: mangrove 26-37 points 13-25 points 0-12 points
swamp, marsh, oyster

bar, grass bed, reef, OL&VLQD

saltern, natural o veCp

beach, or tidal creek,

38-50 points

>0.75 m. 0.5-0.75m. 0.25-05 m. <0.25 m.

4-5 points 2 points 0-1 point

13 points

2./4/98

Freshwate_r Only natural runoff.. | Mostly natural runof, Considerai'.le Extensive manmade
Discharges/ 9-10 points but with a few, small | stormwater discharge | discharges, especially
7 stormwaler sources. |f{rom local roads, from canals draining
A[te _rat'lon_s 6-8 points parking lots, ete. large tracts of land.
O 8-5 points, 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the - even during nverage
Wave ACtiOﬂ harshest westher —— weaather conditions, er]
o conditions. Flow flow restricted by
3 unrestricted by manmade structures
manmade structures. so that velocities are
9-10 points very high.
: 0-2 points
H ' Combination of sand, Primarily sand, with |Mixture of sand and | Anaerobic mud.
' Sedlment Type gravel, and shell, small arens of mud. |mud, or well-acrated |0-3 points
SN 12-15 points 8-11 points mud anly.
4-7 points
TOTAL SCORE
COMMENTS;
ANALYSIS DATE: ANALYST; SIGNATURE




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 10w

[ SUBMITTING AGENCY CODE; STORET STATION HUMBER: | DATE qaDvY): | TIME RECEVING BODY OF WATER:

LT | 2/2(4% |1200 | Pokr Ruer
REMARKS: COUNTY: | LOCATION: FIELD ID/NAME:;
ULPS'H‘CQW\ Huds FQMAL:MJ AITE Test Sike 2.

RIPARIAN ZONEANSTREAM FEATURES
Predominant Land-Use in Watershed (specity relative percentin each category):

Forésb‘Natural Silviculture | Field/Pasture | Agricultural |. Residentiat | Commercial Industrial cher {Specity)
20 | || BIEEER 11358 _1|[20 J|l2o || L___]
Local Watershed Erosion (checkbox):  None [ ] siignt [ ] Moderate [X] Heavy [ |

Local Watershed NPS Pollution (check box): No evidence [:] Slight D Moderate potential [:| Obvious sources

Width of riparian vegetation (m) | List & map dominant | Typleai Width {m)/Depth (m) Velocity (m/sec) Transect
on least buttered side: O vegelation on back e e ~

Artificially Channelized [} ne r 1 1 y [ m’SIT Tm 7 =
yere aome i aily rece
Adificially Impounded [ yes Y ote alnoin | !
|

mare slnusin
nghWaterMark I L* SJ + I 03 ! [ q 8 l m deep

{m abcve present waler fovel) focesent depth in ey

Canopy Cover % : _Open : [X] Lightly Shaded (11-45%) [] Moderately Shaded (46-80%): [_] Heavily Shaded: [ - |

‘- - -

SEDIMENT/SUBSTRATE
Sediment Odors: Normal:[ | Sewage: [:| Petroleum: || Chemicai:D Anaerobic: [¥] Other:[]
Sediment Oits: Absent:[ ]  Slight:[ ] Moderate:[x] Protuse: [ ]

Sediment Deposition: Sludge:] | Sand smothering: Say MO Silt smothering: (o moderale Other:

Substrate Types - |% coverage J# times sampled | _metbod | Substrate Types |% coverage [# limes sampled| method

Woody Debris (Snags) ] — |Gand | I S |
Leaf Packs or Mats | ] [ }MudMucksSitt ;f
Aquatic Vegetation_—1 |[Other: ] 3!

|

|

Rock of Shettfubble || | 10 Other.— || 2l ]

Undefcut banks/Roots [[_ I 1 |l Draw aerlal view sketch of habliats found In 100 m section

WATER QUALITY| Depth (m): |Temp. (°C): | pH (sU): | D.O. (mgA): M‘W Secchi (m:
“Top [o-T it |[7-si 682 g oo | I i
Middepth [2.25 680 |[7.59 [£:39 | 20, 400 [ | ‘ /2
Bottom (4 1¢-70 [ 7.57 J[5-93 [ 24,600 [ | ]

. . ist-2ndorder  5th - 6th order . . : :
System Type : Stream'[]( 3rd - 4th order  7th order of grealer ) Lake'D Wetland.[:] Estuary: Other: D
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FDEP Biology Section — Acute Bioassay Bench 83\1)%1:?
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FDEP Biology Section — Acute Bioassay Bench Sheet
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Phytoplankton taxa list and densities (#/mL) for Falkenburg WWTP, collected
via subsurface grabs in Palm River on 9 February, 1998.

Control Site Test Site 1 Test Site 2

Bacillariophyceae
Biddulphia sp.

Chaetoceros sp.
Coscinodiscus sp.
Cyclotella sp.
Cylindrotheca sp.
Nitzschia sp.

Rhizosolenia sp.
Skeletonema sp.
Thalassiothrix sp.
Undeterminded Biddulphiaceae
Undetermined pennate diatom
Chlorophyceae
Golenkinia sp.
Scenedesmus sp.
Selenastrum sp.
Tetraedron sp.

Tetrastrum sp.
Undeterminded Chlorophyceae
Cryptophyceae
Chroomonas sp.
Cryptomonas sp.
Cyanophyceae
Aphanocapsa sp.
Chroococcus sp.
Dactylococcopsis sp.
Lyngbya contorta
Merismopedia sp.
Dinophyceae

Ceratium sp.

Peridinium sp.
Prorocentrum sp.
Undetermined Dinophyceae
Euglenophyceae
Euglena sp.

wl | oNw wow| Bw B Do
R B oD wdsS

(1 e B
=

692

coaBw BX
oo |

B Boww ocobio R
!
ilgl



Benthic macroinvertebrate taxa list for Falkenburg WWTP, collected via Ponar

grab samples in Palm River, on 2 February, 1998. Densities, in number/m2,
represent the mean of three replicates.

Control Site Test Site 1 Test Site 2
Cirripedia
Balanus sp. 444 125 -
Cumacea
Cyclaspis sp. - - 14
Decapoda
Undetermined Palaemonidae 14 - -
Diptera
Chaoborus albatus - - 14
Undetermined Chironomidae - 14 56
Gastropoda
Rictaxis punciostriatus 97 - -
Undetermined Gastropoda - 14 -
Undetermined Hydrobiidae o 69 -
Mysidacea
Americamysis almyra 14 4 -
Americamysis bahia - 14 14
Undetermined Mysidae - 42 -
Pelecypoda
Mactra fragilis 28 - -
Modiolus demissus 14 - -
Musculus lateralis 14 - -
Mytilopsis leucophaeata 875 444 -
Undetermined Mytilidae 14 - -
Polychaeta
Capitella sp. - 14 -
Eurythoe sp. 28 - -
Gyptis brevipalpa 14 - -
Hobsonia florida 14 14 -
Nereis succinea 83 69 -
Pectinaria gouldi 111 - -
Polydora ligni 417 250 -
Polydora sp. 292 - -
Stenoninereis martini 1861 681 111
Streblospio benedicti 4361 1292 347
Undetermined Ampharetidae 14 - -
Undetermined Nephtyidae 14 - -
Undetermined Nereidae - & 69
Turbellaria

Stylochus sp. 14 -
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