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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Grande Olde Plaza and Penney Farms WWTPs
County: Clay
NPDES Number: FL0113735 and FL.0032557
State Permit Expiration Date: 7 April 1999 and 9 September 2001
Toxics Sampling Inspection (XSI)
Date Sampled: 8 April 1997
Results: No organic compounds were detected in the Grande Olde

Plaza or Penney Farms effluents at detrimental levels. Copper (25 pg/L), silver
(1.09 ug/L), and zinc (199 pg/LL) were present in the Grand Olde Plaza effluent at
levels which exceeded the Class III water quality standards, violating Rules 62-
302.530 (24), 62-302.530 (60), and 62-302.530 (71) FAC, respectively.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 8 April 1997

Results: Neither the Grande Olde Plaza WWTP effluent nor the Penney
Farms WWTP effluent was acutely toxic to the fish, Cyprinella leedsi, or to the
invertebrate, Ceriodaphnia dubia. _

Impact Bioassessment inspection (IBI)
Date Sampled: 8 April 1997

Results: Based on the Stream Condition Index (SCI), all sites received
an “excellent” rating. However, the low Florida Index and/or EPT Index values at
SCI sites 6, 7, and 9, coupled with other observations, suggest moderate
anthropogenic effects. SCI site 6 had low dissolved oxygen and suboptimal habitat.
SCI station 7 (the Grand Olde Plaza WWTP test site) had low dissolved oxygen and
elevated nutrients. The low EPT score at SCI site 9 (with 0 EPT), appeared to have
been caused by the Penney Farms WWTP discharge. It is hypothesized that the
rapid development in the northern part of the basin will become an increasingly
negative source of stress to the stream biota. Imbalances in aquatic flora at SCI
station 7 were attributed to the Grande Olde Plaza WWTP, indicated by decreases
in periphyton taxa richness and diversity, as well as increases in density and
chlorophyll @, a violation of Rule 62-302.530 (48) (b) FAC.

Water Quality inspection (WQlI)
Date Sampled: 8 April 1997

Results: Violations of Class III fecal and total coliform standards
(Rules 62-302.530(6) and 62-302.530(7) FAC) occurred throughout the basin. Fecal
coliform levels in the Penney Farms effluent and at SCI sites 1, 2, 4, 5, 6, 7, and 9}
exceeded the allowed maximum of 800 organism/100 mL. Total coliforms in the
Penney Farms effluent and at SCI sites 1, 2, 3, 4, 6, 7, and 9 exceeded the Class 111
water quality standard of 2,400 organisms/100 mL, Dissoclved oxygen in the Penney
Farms effluent violated its permit limit as well as the Class III standard (Rule 62-
302.530(31) FAC). Nutrient enrichment in the basin appeared to be primarily
associated with the two wastewater treatment facilities. Nitrate-nitrite and total
phosphorus enrichment was observed at SCI 7 and at SCI 9, attributable to
discharges from the Grande Olde Plaza WWTP and Penney Farms WWTP,
respectively. The most elevated Algal Growth Potential values were also observed
at these sites.
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Introduction

The approximately 50 square
mile Black Creek South Fork wa-
tershed lies west of Green Cove
Springs, in Clay County, The ma-
jority of this watershed is situated
within the Sea Island Flatwoods of
the Southern Coastal Plain, drain-
ing the eastern portion of the Trail
Ridge (White 1970, Griffith ef ol.
1994). This is an area of mostly
clastic sediments where fluvial pro-
cesses of eastward-flowing streams
and rivers help create the landscape
(Griffith et al. 1994). This geo-
graphical subregion contains up-
land plains of longleaf pinefturkey
oak woods, marshes, swamps, flat-
woods, and lakes. The soils are
characterized generally as some-
what poorly to poorly drained spo-
dosols.

In the latest 305(b) report, the
Black Creek basin was reported to
have fairly good water quality, but
the report mentions that the area
is threatened by urban and agricul-
tural runoff (FDEP 1996b). Rapid
development is affecting the system
through increased domestic waste-
water discharges and septic tank
and stormwater runoff (FDEP
1996h).

For this study, biological, phys-
ical, chemical, and hahitat informa-
tion was collected from sixteen sta-
tions in the Black Creek South Fork
Basin. These receiving water sites
were selected to assess the effects
of human activities in the water-
shed. These include the Grande
QOlde Plaza and Penney Farms
wastewater treatment plants, as
well as stormwater inputs from res-
idential, commercial, and munici-
pal land uses. (Due to the large size
of this report, a separate document
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containing all of the appendices was
prepared in order to reduce its size
and the photocopying associated
with its publication. A copy of this
document is available from FDEP,
Division of Administrative and
Technical Services — Biology Sec-
tion. It is entitled, “Appendices of
the Biological Assessment of the
Black Creek South Fork Water-
shed”.)

The Grande Olde Plaza Waste-
water Treatment Plant (WWTP) is
a 0.040 MGD wastewater treat-
ment facility serving the Grande
Olde Plaza shopping center. Waste-
water passes through a bar screen
to a 12,300 gallon aerated surge
tank and then to a 40,000 gallon
extended aeration plant. The clar-
ified water receives chlorination for
disinfection, is then dechlorinated,
and enters one of two slow sand fil-
ters. The treated effluent is dis-
charged into an unnamed tributary
of the Black Creek South Fork (see
separate document, “Appendices of
the Biological Assessment of the
Black Creek South Fork Water-
shed” — Appendix A}, The discharge
is located between SCI stations 6
and 7 in this study.

State permit limits for the
Grande Olde Plaza facility's dis-
charge are: fecal coliforms (800 or-
ganisms/100 mL maximum), dis-
solved oxygen (5.0 mg/L minimum),
CBOD (25 mg/L as a monthly aver-
age), unionized ammonia (0.02 mg/
L maximum), nitrate (12 mg/L max-
imum), TSS (20 mg/L as an annual
average), pH (6.0 SU t0 8.5 5U), and
total residual chlorine (0.01 maxi-
mum after dechlorination) (see sep-
arate document, “Appendices of the
Biological Assessment of the Black
Creek South Fork Watershed” -
Appendix A).

Monthly operating report data
for Grande Olde Plaza WWTP, from

January, 1996, through November,
1996, indicate several oceasions
when permit and water quality lim-
its have been exceeded. Unionized
ammeoenia and nitrate levels exceed-
ed permit limits on two occasions,
and copper, silver, and zinc were
above the Class III water quality
standards in November, 1996,

The Penney Farms Wastewater
Treatment Plant is a 0.090 MGD
treatment facility serving the Pen-
ney Farms Retirement Communi-
ty. Wastewater treatment consists
of a 65,590 gallon septic tank, sand
filtration, chlorination for disinfec-
tion, dechlorination, and reaera-
tion. The reaeration chamber was
not in service at the time of this
inspection. The treated effluent is
discharged into an unnamed tribu-
tary of the Black Creek South Fork
(see separate document, “Appendi-
ces of the Biological Assessment of
the Black Creek South Fork Water-
shed” — Appendix A). The discharge
is located upstream of SCI station
9 in this study.

State permit limits for the Pen-
ney Farms facility’s discharge are
as follows: fecal coliforms (800 or-
ganisms/100 mL maximum), dis-
solved oxygen (7.0 mg/L minimum),
CBOD (10 mg/L as a monthly aver-
age), ammonia (2.0 mg/L as a
monthly average), organic nitrogen
{2.0 mg/L monthly average), TSS
(30 mg/L as a monthly average), pH
(6.0 SU to 8.5 SU), and total resid-
ual chlorine (0.01 maximum after
dechlorination) (see separate docu-
ment, “Appendices of the Biological
Assessment of the Black Creek
South Fork Watershed” — Appendix
A). The facility permit requires the
Penney Farms WWTP to achieve
full compliance with nutrient lim-
its and water quality standards by
1 July 1998.



Monthly operating report data
for January, 1996, through Decem-
ber, 1996, indicate unionized am-
monia and organic nitrogen concen-
trations have exceeded permit lim-
its on multiple occasions. One vio-
lation of the limit for total ammeo-
nia occurred in 1996. A 1996 bio-
logical sampling in the unnamed
tributary which receives the Pen-
ney Farms discharge suggested
there may be problems in the re-
celving water biological communi-
ties which were attributable to the
outfall (see separate document,
“Appendices of the Biological As-
sessment of the Black Creck South
Fork Watershed” - Appendix A).

... Bioassessment: Black Creek South Fork Watershed =

Methods

The focus of this investigation
was to determine if human activi-
ties within the basin were affecting
the health of receiving water biota.
Potential poliution sources include
stormwater runoff from various
land uses, as well as the discharg-
es from two wastewater treatment
facilities (the Grande Olde Plaza
and Penney Farms WWTPs) (see
separate document, “Appendices of
the Biological Assessment of the
Black Creek South Fork Water-
shed” ~ Appendix A). A total of 16
stations were sampled within the
Black Creek South Fork Basin. At
9 sites, benthic macroinvertebrate
communities were evaluated by col-
lecting invertebrates from multiple
substrates (e.g., snags, leaf packs,
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vegetation) using 20 discrete dip
net sweeps (FDEP 1996a, Biology
Section Standard Operating Proce-
dure #BA-7). These 9 sites were
designated as SCI sites 1 through
9, SCI 1 (Mill Creek), SCI 2 (Bull
Creek), SCI 4 (Ates Creek), and SCI
5 (Greens Creek) were located on
four tributaries of Scuth Fork Black
Creek. SCI 3 was located on the
main stem of the river. SCI sites 6
and 7 served as reference and test
sites, respectively, for the Grande
Qlde Plaza WWTP. SCI sites 8 and
9 served as reference and test sites,
respectively, for the Penney Farms
WWTP.

SCI 1 was on Mill Creek, 100
yards upstream of the bridge on SR
21, south of Middleburg. The land
use in the Mill Creek drainage is
primarily low density residential
(62%) accompanied by open and
cleared land, natural forest and

s Mill Bull o, Fork Ates reens
gg}:}f gﬁ;:g;tgogfs(é?ggégaéﬁ;i Creek Creek BlackCrk  Creek Creek
Creek Basin SCI Sites SCI1 SCI2 SCI3 SCI4 SCIs
Nutrients (mg/L}
Ortho-phosphate 0.0061 010 0.11 0.17 0.004 1
Total phosphorus 00387 018 0.17 0.26 00341
~ Ammonia 00201 . 00151 0.0121 0.016 1 0.010U
~ Nitrate+Nitrite 0025 012 0.040 00051 . 004U
e oap sl 553 i e
General Phys-Chem Parameters
" Habitat Assessment [ 120 28 28 KT S £
DO.Gmgy 9389 9.0 7 B
CpHEU) 63 63 59 45" 56
Conductivity (Lmhos/cm) 92 | .8 Lo s 68
Temperature (°C} 16.2 l' 16.1 16.6 163 16.7
Total Suspended Sol_idg__(;gg{_l:} ______ 40 5 7 4 ' 4
Biological Oxygen Demand (mg/L) 051 0.71 ! 051 061 051
e e B T 3 55 __.3_.‘.5..__
~ Hardness (mg CaCO3) e
~ Algal Growth Potential (mg dry wt/L) 5.8 L1041 4.5 2.6 6.1
Microbiological Communities (org/100 mL)
e . Fecal coliform 320600 02500 o 730 p o 1U66 2000
Total coliform 6700 5270 4800 5500 i 2666

A - Value reported is the mean of two or more determinations
[ - Value reported is less than the minimum guantiation {imil, and greater than or equal te the minimum detection limit
U - Material analyzed for but not detected; value reported is the minimum detection limit
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Table Z. Results of Chemical
and Other Analyses for the Grande Olde Plaza WWTP Penney Farms WWTP

Grande Olde Plaz d
Penney le Old WWIPo ang |RefSite TestSite Effluent |Ref Site Test Site Effluent

Selected SCI Sites SCIé SCI7 SCI8 SCI9
Organic Constituents (ug/L)
Atrazine ' : 0.0011 ' 0.047U
Metals (ug/L)
Aluminum o155
B Arsenic : 40U
__ Cadmmm_ __: ___ _ ;__ . P _
o Copper b .o WU
Chromlum e . -~ I -
B Lead L 20U |
S Merewy T Tewu
Nickel ! o6 U
_"_'_mséﬂl_énium I . - Gu
] Civer T TR T Mo L
Zine Poo199 |
Nutrients (mg/L)
Ortho-phosphate 0014 | 023A | 16A . 001 3.5
" Total phosphorus . 00391 029A° 19 0 0048 31 34A
T Ammonia . 00151 0039 0089A 0051 | 024 _025A
Nltrate+N1tr1te . 00251 2.8 i 12 : 0.0221 i 20 : 23
- - TKN I 035 073A | 19 ' 0.51 i 077 1 076A
General Phys-Chem Parameters
‘Habitat Assessment S103 0 96 LI 106 !
. 50 (mg/L) . ST - e e T 49" T i
o pH ST 66 T69 '7.”6__ 54_| e e
‘Conductivity/Salinity (mhos/em or ppt) - 155 389 1 613 | 84 | 484 534
" Temperature (°C) 195 202 a8 197 224 | 27
" Total Suspended Solids (mg/L) TqU | 4U L 5A 4UT 74U | 4U
Biological Oxygen Demand, 5 day (mgfL) V03T ) T0ST 30 1 041A 081 1 1.0
.. Turbidity (NTUs) 85 050 27 14 [ a0 10
‘Hardness (mg CaCO03) : 872 L2033
Algal Growth Potential (mg dry wi/L) 36 i1 4388 | 19 ERR AN
Toxicity
Bioassay Fish : | | Sl?i:ﬁal : i Not Toxic
“Bioassay Invertebrate ) o ‘NotToxic ! Not Toxic
Microbiological Communities (org/100 mL)
— Fecalcoliform 1900 | 2700 A T 240 | 420 1800 | II70B
" Total coliform 8OO0 . 7500 ¢ 1420B i 2100 A 16800B 29000

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

B - Results based on colony counts outside the acceptable range
I - Value reported is less than the minimum quantitation limit, and greater than or equal to the minimum detection limit
U - Material analyzed for but not detected; value reported is the minimum detection limit
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Figure 1. Basinwide Physical/Chemical

Measurements.
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wetlands (see separate document,
“Appendices of the Biological As-
sessment, of the Black Creek South
Fork Watershed” — Appendix A).
Mill Creek is a second order stream.
SCI 2 was located on Bull Creek,
100 m downstream of the bridge on
_ County Road 215. Bull Creek is a
third order stream which drains
silvicultural lands, natural forest,
wetlands, low density residential
areas, and rural open and pasture

sci7

8C19
SCI3

SCH
SCl2

land. SCI 3 was on the main stem
of South Fork Black Creek at SR
16, west of Penney Farms. This site
is downstream of the confluence of
Ates Creek and Green’s Creek with
South Fork Black Creek. South
Fork Black Creek is a third order
stream at this point, and drains
primarily silvicultural land and
natural forest along with some wet-
lands and pasture. SCI 4 was lo-
cated on Ates Creek, 100 m up-

Optimal
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Optimal

Marginal

Paor

SCl4
SCi5
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stream of the bridge on County
Road 315, east of SR 21, Ates Creek
is a third order stream which drains
primarily (48%) silvicultural land,
as well as natural forest, wetlands,
and rural open and pasture land.
SCI 5 was situated on the middle
tributary of Green's Creek, 50 m
downstream of the bridge on Coun-
ty Road 315, west of Saunders
Road. This is a second order stream
draining primarily (67%) silvicul-



tural land and some wetlands and
natural forest. There may alse be
some influence from mining at SCI 5.

SCI sites 6 and 7 served as ref-
erence and test sites, respectively,
for the Grande QOlde Plaza WWTP,
SCI sites 8 and 9 served as refer-
ence and test sites, respectively, for
the Penney Farms WWTP, These
stations are located on unnamed,
first order tributaries to South Fork
Black (see separate document, “Ap-
pendices of the Biological Assess-
ment of the Black Creek Scuth Fork
Watershed” — Appendix A}, SCI 6,
located approximately 100 m up-
stream of the Grande Olde Plaza
discharge. The land use in this
watershed is primarily medium
density residential, accompanied by
light commercial, natural forest,
and a small amount of silviculture.
SCI 7 was located in the same un-
named tributary, 30 m downstream
of the Grande Olde Plaza discharge.
SC 8 was located 1.5 miles east of

Figure 1a. Basinwide Bacteria.
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the Penney Farms WWTP on a trib-
utary that is similar to the one that
receives the Penney Farms effluent,
The tributary originates in an area
of open pasture and planted pine
and is influenced by grazing ani-
mals and medium density residen-
tial areas. Penney Farms WWTP
is the primary source for the receiv-
ing stream and no suitable up-
stream site could be identified for
use as a reference site. SCI 9 was
located on the receiving water
stream, 30 m downstream of the
Penney Farms discharge.

Additional macroinvertebrate
collections were taken at SCI sites
6, 7, 8, and 9, using Hester-Dendy
multiplate samplers which were
incubated for 28 days (Ross 1990).
Periphyton was sampled at SCI
sites 6, 7, 8, and 9 by incubating
glass mieroscope slides in a stan-
dard periphytometer for 28 days
(Ross 1990). Phytoplankton was
sampled at all SCI sites by subsur-

face grabs. Chlorophyll ¢ was also
determined for periphyton and phy-
toplankton communities (Ross
1990). Bacterial populations were
analyzed for total and fecal
coliforms following the methods of
APHA (1989). Algal Growth Poten-
tial tests, using Selenastrum cap-
ricornutum as the test organism,
followed Miller et af. (1978).

For the seven remaining sta-
tions, benthic macroinvertebrate
communities were evaluated by
performing biological reconnais-
sance (Bio-Recon) at each site
(FDEP 1996a, #BA-29). These sites
are designated Recon sites 1
through 7 {see separate document,
“Appendices of the Biological As-
sessment of the Black Creek South
Fork Watershed” — Appendix A).
For the Bio-Recon sites, inverte-
brates were collected from multiple
substrates (e.g., snags, leaf packs,
vegetation) using four discrete dip
net sweeps. The resulting samples
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Figure 2. Basinwide Nutrients and Algal Il Total Phosphorus (mg/L)
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were field sorted and brought back
to the laboratory for identification
under the dissecting microscope.
Recon 1 was located on the south-
eastern tributary of Green’s Creek,
. 100 m upstream of the bridge on
County Road 315. This is a second
order stream which drains wet-
lands, silvicultural land, natural
forest, open pasture land, and min-

ing operations. Stormwater run-off
from mining operations is a poten-
tial source of impairment for this
site (see separate document, “Ap-
pendices of the Biological Assess-
ment of the Black Creek South Fork
Watershed” — Appendix A). Recon
2 is on the northeastern tributary
of Green’s Creek, 100 m down-
stream of the bridge at Saunders

Road. This is a second order stream
which drains primarily (75%) silvi-
cultural land and some wetlands
and natural forest. Possible sourc-
es of impairment at Recon 2 include
effects from the bridge construction,
channelization, and silvicultural
operations, Recon 3 is located cn
an unnamed, second order tribu-
tary to South Fork Black Creek, 50
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m upstream of the bridge on Coun-
ty Road 218. This site is down-
stream of the reference site for the
Penney Farms WWTP (SCI 8) and
is surrounded by silvicultural ar-
eas. The effects of recent clearcut-
ting on the macroinvertebrate com-
munity could be evaluated at this
site,

Recon 4 is downstream of Re-
con 3 on the same unnamed tribu-
tary to South Fork Black Creek.
The sample site is 50 m upstream
of the bridge on Thunder Road.
There is a domestic waste sludge
spreading operation upstream of
this site as well as silvicultural op-
erations, This tributary is a third
order stream at Recon site 4. Re-
con 5 was located on Pelander
Branch, 100 m south of Sandy Run
Drive. Polander Branch is a sec-
ond order stream which drains nat-
ural forest, low and medium resi-
dential areas, wetlands, rural pas-
ture, and some light commercial
areas. It is the most northeastern
tributary of South Fork Black
Creek. Residential and commereial
development represent potential
sources of impairment at this site.
Recon 6 is located on the southern
stem of Bull Creek, 100 m upstream
of the bridge on County Road 215.
Bull Creek is a third order stream
which drains silvicultural activi-
ties, natural forest, wetlands, low
density residential, rural pasture
land, and a small amount of heavy
commercial land. Recon 6 is up-
stream of SCI 2 and upstream of
higher density residential develop-
ment. Recon 7 is located on South
Fork Black Creek at the bridge on
SR 21. At this location, South Fork
Black Creek is a second order
stream which drains primarily nat-
ural forest (51%) as well as some
silvicultural land, wetlands, open
pasture, light commercial, and res-
idential areas,

Bioassessment:- Black Creek South Fork Watershe

Habitat quality was deter-
mined for each station during an in
situ assessment. Supplemental
physical/chemical data were also
collected on the effluents and study
sites. Acute screening toxicity bio-
assays, using Ceriodaphnia dubia
and Cyprinella leedsi as test organ-
isms, were performed on the efflu-
ent samples (Weber 1991). The ef-
fluents were analyzed for metals
and for organic constituents (base
neutral and acid extractables, and
pesticide extractables). Addition-
ally, nutrient analyses were per-
formed on the effluents and the re-
ceiving water at the SCI sites.
Methods used for all chemical anal-

yses are on file at the DEP Central
Laboratory in Tallahassee,

Explanation of Measure-
ments of Community Health

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

Habitat: Seven attributes
known to have potential effects on
the stream biota were evaluated
and scored, with 20 possible points

Figure 3, Effect of Grande Olde Plaza discharge on the
benthic macreinvertebrate community.
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for each factor. Based on the swn
of these individual scores, overall
habitat quality is assigned to one
of four categories; Optimal (105-
140 points); Suboptimal (70-104
points); Marginal (35-69 points);
and Poor (0-34 points) (see habitat
assessment field sheets in Appen-
dix B).

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

Shannon-Weaver diversity:
This index is specified in the Flori-

da Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirable.
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa. Ex-
cessive numerical dominance of a
single type of organism (a high %
contribution of the dominant tax-

S. Grande Ulde Penney
Table 8. Summary of Benthic Fork Plaza Farms
Macroinvertebrate Data for the | Mill Bull Black Ates Greens | Ref Test | Ref Test
Black Creek Basin SCI Sites Creek Creek Creek Creek Creek | Site Site | Site Site
SCI1 SCIZ2 SCI3 SCI4 SCI5|SCI6 SCI7(|SCI8 SCI9
Macroinvertebrate Qualitative
.. Number of Taxa i 38 29 ...40 28 __._ 47 39 .40 36 30
Florlda Index 15 17 25 21 26 3 19 14
SCI_ e T 29 29 29 25T T 07 s
EPT Index _ e300 3 IS 46 T 13 12 13 0
_ % Contribution of Dominant Taxon L 181 . 250 © 146 157 125 ¢ B8 292 1108 173
% Oligochaeta | 3§ ; 12 = 08 ' 0 34 ' 0 134 27 38
% Diptera 371 . 610 415 366 . 370 . 584 567 | 417 1635
% Ephemeroptera "~ | 012 " 89 IR0 07T T 0
% Trichoptera 195 . 110 c26l DL L6 07 T 54 T 0
- % Plecoptera 0 06 57 52 0 00 T
.. %Odomata 28 06 . 08 06 0564 141 09 [ 96
% Coleoptera 352 177 . 268 1157 o221 128 65 | 162 77
.. % Pelecypoda 09T TS 1 0TTT0 T 297 08 703 63 19
. % Gastropoda . 57 0 .58 227 115
% Amphipoda 0.9 0 2.9 5.4 0
% Isopoda B R U . 10 . 08 O - 108 . 0
% Other .38 120 14 32 o s e
_ FPredators T 124 740 THLOC 9.0 TTTI37TTT276 | 62 1| 2667 327
% Above Surface Deposit Feeders | 2_8__;_3____} 24.7 I 345 304 2 269 | 35.6 ° 328 266  24.0
% Below Surface Deposit Feeders © 38 © 12 ' 08 — 0 10 0 27 27 1 38
% Suspension Feeders 473 187 379 1 281 9.6 206 | 203 @ 211
. JoScrapers 233 94 | 179, 140 [ 228 | 220 : 333 | 59 | 135
% Shredders i 1227 130 7718 46 4.4 1.9 54 4.8
Macroinvertebrate Hester- Dendy
 Number of Taxa _ . 120
... FloridaIndex L3
- Shannon-Weaver Diversity . e : i.33
EPT Index i | f 0
% Oligochaeta ! N R 3T
% Diptera ! f ].90.8
% Coleopter. ' - 04
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Figure 4. Effect of Penney Farms discharge on the benthic
macrotnveriebrate community,
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also assecciated with disturbance.

Numbers of pellution sensitive
taxa: Some organisms become rare
or ahsent as the intensity or dura-
tion of disturbance increases. For
example, the Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitiv-
ity to pollution {Ross 1990). A site
with a high Florida Index score is
considered healthy. Species sensi-
tivity data from other sources, such
as Hulbert (1990), Hudson et al.
(1990), Lenat (1993), Farrell (1992),
Chang et al. (1892), and Whitmore
{1989), are used as appropriate.
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Ephemeroptera/Plecoptera/Tri-
choptera Index: This index is the
sum of the number of EPT taxa
present. Higher EPT values are
associated with healthier systems.

Community structure: Sub-
stantial shifts in the proportions of
major groups of organisms, com-
pared to reference conditions, may
indicate degradation. In marine
systems, an increase in the % tubi-
ficid oligochaetes, a decrease in the
% pelecypods, and a decrease in the
number of polychaete taxa are all
consgidered indicators of distur-
bance (Engel et ¢l. 1994).

Algal biomass: High algal bio-
mass (algal density or chlorophyll

@) implies nutrient stress. A de-
creased diatom to blue-green algae
ratic (calculated by dividing the
number of individuals in the Bacil-
lariophyta by the number of indi-
viduals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions in
flowing streams.

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

The Stream condition Index for
Florida (SCI)is a composite macro-
invertebrate metric {Barbour et ¢l.
1996). The SCI assigns points to a
variety of parameters, depending
on how closely each parameter ap-
proaches an expected reference con-
dition.

For graphical purposes, the per-
cent differences between the refer-
ence and test sites invelving the
number of taxa, the diversity index,
the Florida Index, the EPT Index,
the diatom to blue-green algae ra-
tio, and the % filter-feeders are
measured as the reference site mi-
nus test site divided by the refer-
ence site. The percent differences
between sites involving algal den-
sity, chlorophyll ¢, and algal growth
potential are measured as the test
site minus reference site divided by
the reference gite.

The following personnel were
involved in this investigation: (Lee
Banks, Dana Denson, John Ding-
es, Laurence Donelan, Ed Hernan-
dez, Mike Hollingsworth, Brent
Johnson, Steve Kent, Lou Ley, Tim
McKelvey, Peggy Morgan, Pat
(’Connor, Randy Payne, Eric
Pluchino, Donaid Ray, Bob Rutter,
Stefan Schulze, and Ford Walton



Figure 5. Basinwide Benthic SCI
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Results and Discussion

SCI Sites

Habitat quality did not vary
greatly among the SCI sites in the
Black Creek South Fork Basin (Ta-
bles 1 and 2, Figure 1). Habitat
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scores at stations 6 (103 points) and
7 (96 points) were in the subopti-
mal range. These sites received low
scores in the categories of habitat
smothering, bank stability, and
water velocity (see separate docu-
ment, “Appendices of the Biological
Assessment of the Black Creek
South Fork Watershed” — Appendix
B). SCI 7 lost additional points in
the category of riparian buffer zone
width. The remaining SCI sites had
habitat scores of 106 points or more,
placing them in the optimal range
for habitat quality (Figure 1).

Dissolved oxygen throughout
the basin ranged from 2.0 mg/L at
SCI 8 to 9.3 mg/L at SCI 1 (Tables
1 and 2). Sites 1 through 5 com-
plied with the 5.0 mg/L, minimum
Class I dissolved oxygen stan-
dard, while SCI stations 6 (4.0 mg/

L), 7 (3.7 mg/L), 8 (2.0 mg/L) and 9
(4.9 mg/L} fell below the Class III
standard (Rule 62-302.560(31)FAC)
(Figure 1), Sites 6 through 9 were
located on first order streams and
were generally smalier and had less
flow than the other SCI sites (see
“Black Creek Basin Study Appen-
dices”). The effluent dissolved oxy-
gen level of 4,6 mg/L at the Penney
Farms WWTP fell below the facili-
ty permit limit (minimum of 7.0 mg/
L), as well as the Class I1I standard
cited above. The pH values ranged
from 4.5 SU at SCI 4 to 7.0 SU at
SCI 7, while the temperature
ranged from 16,1 °C at SCI 2t0 22.4
°C at SCI 9 (Tables 1 and 2).

Conductivity values fell be-
tween 50 pmhos/cm to 155 umhos/
cm at all stations except for SCI 7
{389 umhosfem) and SCI 9 (484

wmhos/cm), which had higher con-
ductivity values (Tables 1 and 2,
Figure 1). Stations 7 and 9 are the
test sites for the Grande Olde Pla-
za WWTP and the Penney Farms
WWTP, respectively. The some-
what elevated conductivity in these
effluents (613 umhos/cm at Grand
Old Plaza and 534 pmhos/cm at
Penney Farms), as well as the ap-
parent lack of dilution in the
streams, were the factors responsi-
ble for the higher conductivity ob-
served there.

The turbidity at SCI station 1
{19.0 NTU’s) was higher than the
turbidity found in 85% of other Flor-
ida streams (see Table of Typical
Water Quality Values in “Black
Creek Basin Study Appendices”).
Field observations suggested the
elevated turbidity at SCI 1 may be

S. arande Ulde Penney
Table 4, Summary of Periphyton . Fork Plaza Farms
and Phytoplankton Data for the Mill Bull Black Ates Greens | Ref Test | Ref Test
Black Creek Basin SCI Sites Creek Creek Creek Creek Creek | Site Site | Site Site
SCI1 SCI2 SCI8 SCI4 SCI5|SCI6 SCI7|SCI8 SCI9
Periphyton Algae
— NumberofTaxa i L322 1720
Shapnon-Weaver Diversity | T ar 287 23 T390
__ Algal Density (#/sq. em) N 6537 | 38166 | 32227 1899 |
__Chlorophylla (mg/fsq. m) I 18Q 1247 .50Q 0 1uQ
D1atc(nm'Dlatorrll2 ;t]li?;)GAbundance i 0.947 | 0,988 100 - 0.926
_  %Bluegreen __ __  |.___ | 43 270 el
% Green T | 165 12 104 111
- " %Diatoms 70 T 783 [97.7 890 758
% Other i | 09 0 0.6 3.0
Phytoplankion Algae
Number of Taxa = 9 15 13 10 13 9 o o H 11 8
_ Shannon-Weaver Diversity . 3.0 | 34 32 ' 31 ;34 28 28 25 1 29
 Algal Density G/mL) 210 | 217 | 311 168 | 72 | 88 | 172 496 | T2
Chlorophyll’a (ug/L) "~ "TOU | LOUTTOU | 10U 100 __1 QU L 10U 10U | L1U_
% Blue-green _ 320 3}_’_ _{)__'__22__0 ' 320 1 519 1 238 : 47 254 ) 300
 %Green 1480 389 t‘_‘__‘i‘__.‘l.._i.._z.oo 1 333 | 571 238 | 119 | 278
. %Diatoms 1 80 1 167 . 250 . 400 74 | 95 690559 i 111
" %Cryptophytes | 80 | 55 28 T80 74 | 95 0 | 34 | Il
__ % Other 40 ;18 - 28 1+ 0 0+ 0 24 34 10
Algal Growth Potential tmgdry | 55 * 101« 45 | 26 61 ' 36 7.1 19 | 415

Q - Sample held beyond normal holding time
U - Material analyzed for but not detected; value reported is the minimum detection limit
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Figure 6. Effect of the Grande Olde Plaza discharge on the
periphyton community.
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attributable to poor land manage-
ment practices in the Mill Creek
drainage area (see separate docu-
ment, “Appendices of the Biological
Assessment of the Black Creek
South Fork Watershed” — Appendix
A). Turbidity was also elevated at
SCI 6 (8.5 NTU’s), where it was
higher than the turbidity observed
in 80% of other Florida streams (Ta-
bles 1 and 2, Figure 1). Home con-
struction was observed in this wa-
tershed, which may have contrib-
uted to the turbidity.

The Grande Olde Plaza WWTP
dechliorinated effluent was not
acutely toxic to the fish, Cyprinelia

Parlphyton Taxa Richness
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leedsi, or to the invertebrate, Ceri-
odaphnia dubia (see “Black Creek
Basin Study Appendices” — Appen-
dix C). Similarly, the Penney
Farms WWTP dechlorinated efflu-
ent demonstrated no toxicity to ei-
ther test organism (see separate
document, “Appendices of the Bio-
logical Assessment of the Black
Creek South Fork Watershed” —
Appendix C).

Of the pesticides and organic
compounds analyzed for, only a
non-problem level of atrazine (0.091
ug/L) was detected in the Grande
Olde Plaza WWTP effluent grab
sample. No organic compounds

were detected in the Penney Farms
WWTP effluent sample.

Iron (28 pg/L) and zine (26 pg/
L) were detected in the Penney
Farms WWTP effluent at levels
which complied with Class III wa-
ter quality standards (Table 2).

The following metals were de-
tected in the Grande Olde Plaza
effluent: aluminum (155 pg/L), cad-
mium (0.22 pg/L) copper (25 pg/L),
iron (853 pg/L), sitver (1.09 pg/L),
and zine {199 pg/L), At an effluent
hardness of 87.2, the respective
Class III water quality standards
are 1.0 for cadmium, 10.5 ng/L for
copper, and 94.4 ug/L for zinc.
Therefore, the copper and zinc con-
centrations were in violation of
Rules 62-302.530(24) and 62-
302.530(71)FAC, respectively. The
Class II standard for silver (0.07
ng/L} is not hardness based, and
was exceeded by the level found in
the Grande Olde Plaza WWTP ef-
fluent (Rule 62-302.530(60)FAC).

Widespread violations of Class
III fecal coliform standards (Rule
62-302.530{(6) FAC) occurred
throughout the basin, Fecal
coliform levels at SCI sites, 1, 2, 4,
5, 8, 7, and 9 exceeded the allowed
maximum of 800 organism/100 mL
(Tables 1 and 2, Figure 1A). Fecal
coliforms in the Penney Farms
WWTP effluent (1,170 organisms/
100 mL) also exceeded this stan-
dard, as well as the facility’s per-
mit imit. Fecal coliform samples
from SCI 3, SCI 8, and the Grand
Olde Plaza WWTP effluent did not.
exceed the standard.

Total coliferms at SCI sites 1,
2,3,4,5,6,7, and 9, as well as in
the Penney Farms effluent, exceed-
ed the Class I1I water quality stan-
dard of 2,400 organisms/100 mL
{Rule 62-302.530(7) FAC) (Tables 1
and 2, Figure 1la). Total coliform
bacteria complied with the Class III
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water quality standard at SCI 8 and
in the Grande Olde Plaza WWTP
effluent sample.

Nitrate-nitrite enrichment was
observed at SCI 7(2.8 mg/L) and at
SCI 9 (20.0 mg/L) was attributable
to discharges from the Grande Qlde
Plaza WWTP and Penney Farms
WWTP, respectively (Table 2, Fig-
ure 2). The nitrate-nitrite concen-
trations at these sites were higher
than those found in 95% of other
Florida streams, with the SCI 9
(20.0 mg/L) value being extremely
elevated (see separate document,
“Appendices of the Biological As-
gessment of the Black Creek South
Fork Watershed” — Appendix B).
Nitrate-nitrite concentrations in
the Grande Olde Plaza and Penney
Farms WWTP effluent samples
were 12 mg/L and 23 mg/L, respec-
tively.

Ammonia at SCI 9, the Penney
Farms test site (0.24 mg/L), was
higher than the concentrations
feund in 80% of other Florida
streams. The high ammonia con-
centration at SCI 9 corresponds to
elevated ammonia levels in the Pen-
ney Farms WWTP effluent (0.25
mg/L). Ammonia concentrations
were not elevated at any of the oth-
er SCI sites (Tables 1 and 2, Figure
2).

Total phoesphorus levels at SCI
9(3.1 mg/L) and at SCI 7 (0.29 mg/
L) were higher than the concentra-
tiens found in 95% and 70%, respec-
tively, of other Florida streams.
The concentrations of total phos-
phorus in the Penney Farms
WWTP effluent (3.4 mg/L) and in
the Grande Olde Plaza WWTP ef-
fluent (1.9 mg/L) appeared to be
responsible for the elevated receiv-
ing water values. A moderately el-
evated total phosphorus value (0.26
mg/L) was also observed at SCI 4,

Bioassessment: Black Creek South Fork Watershed

Algal growth potential (AGP)
exceeded the 5 mg dry wt/L “prob-
lem threshold” (Raschke and
Schultz 1987) at several sites in the
Black Creek South Fork Basin (Ta-
bles 1 and 2, Figure 2). SCI 1 (5.8
mg dry wt/L), SCI 2 (10.1 mg dry
wt/L), and SCI 5 (6.1 mg dry wt/L)
had slightly to moderately elevat-
ed AGP levels, As expected from
the nutrient results, the Grande
Olde Plaza test site (SCI 7} and the
Penney Farms test site (SCI 9) had
extremely elevated AGP's (71.1 mg
dry wt/L and 41.5 mg dry wit/L, re-
spectively). AGP was also elevated
in the Grande Olde Plaza WWTP
effluent sample (438.8 mg dry wt/

L) and the Penney Farms WWTP
effluent sample (32.1 mg dry wt/L).

Hester-Dendy samplers were
deployed upstream and down-
stream of the Grande Olde Plaza
discharge. Figure 3 indicates the
degree of difference between the
invertebrate populations collected
from Hester-Dendy samplers at the
Grande Olde Plaza reference (SCI
6) and test (SCI 7) sites. Larger
differences (that is, higher percent-
ages) correspond with greater de-
grees of degradation. Negative val-
ues mean the test site is better than
the reference. The number of taxa
at the test site (29) was higher than
the number found at the reference

Figure 7. Effect of the Penney Farms discharge on the
periphyton community.
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Figure 8. Basinwide Phytoplankton
Measurements.
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site {24) (Table 3, Figure 3). The
TFlorida Index also increased at the
test site {12) when compared to the
reference site (5). There was alsoa
greater percentage of filter-feeders
at the test site (31.3%) when com-
pared to the reference site (12.4%).
‘No EPT taxa were found at either
site, The Shannon-Weaver Diver-
sity Index at the test site (3.7) was
similar to the reference site (3.5).
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The Hester-Dendy data show no
indications of degradation in the
macroinvertebrate community due
to the Grande Olde Plaza WWTP
effluent.

Hester-Dendy samplers were
also deployed at the Penney Farms
reference gite (SCI 8) and down-
stream of the Penney Farms dis-
charge (SCI 9). The number of taxa
was slightly lower at the test site

SCI3
SCi4
SCl5
SCls
SCI7
SCi8
SCle

(20) when compared to the refer-
ence gite (22) (Table 3, Figure 4).
No EPT taxa were found at either
site. The Shannon-Weaver diver-
gity index, with 3.4 at 8CI 8 (refer-
ence site} and 3.3 at SCI 9 (test
gite), was similar, A higher per-
centage of filter-feeders was ob-
served at the test site (32.5%) com-
pared to the reference site (15.9%).
The only indication of disturbance
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at the Penney Farms test site was
a decrease in the Florida Index from
7 at the reference site to 3 at the
test site,

Macroinvertebrate sampling
using the 20 dip net sweep method
was performed at all 9 SCI stations
throughout the watershed. Macro-
invertebrate taxa richness ranged
from a high of 47 taxa at station 5,
to a low of 28 taxa at station 4 (Ta-
ble 3, Figure 5). Based upon the
current SCI thresholds, one expects
to find a minimum of 22 taxa at an
unimpaired site in northeastern
Florida. All of the SCI sites in the
Black Creek Scuth Fork Basin met
or exceeded this threshold. The
EPT Index fluctuated from 15 EPT
taxa at station 3, to a low of zero
EPT taxa at station 9. An EPT In-
dex of 2 or higher is usually found
in a typical northeastern Florida
stream, SCI station 6 (with 1 EPT)
and SCI station 9 (with 0 EPT) fell
below this threshold. A minimum
Florida Index score of 8 points is
expected for an unimpaired stream
in northeast Florida. All of the SCI
sites met this threshold with scores
ranging from a high of 26 at SCI 5
to a low of 8 at SCI station 6.

The Stream Condition Index is
a composite of seven different mea-
sures of macroinvertebrate commu-

nity structure and function, includ-
ing the parameters mentioned in
the preceding paragraph (see sepa-
rate document, “Appendices of the
Biological Assessment of the Black
Creek South Fork Watershed” —
Appendix C), The SCI ranged from
a low of 25 points at SCI stations 6
and 9, to a high of 29 at SCI sta-
tions 1, 3, 4 and 5 (Figure 5). In
the Northeast portion of the state,
aminimum score of 25 is needed for
a site to receive an “excellent” rat-
ing, which was achieved at all sta-
tions. Although the SCI provides a
good overview of a gite’s biological
community health, some informa-
tion is lost when individual mea-
sures are composited. An exami-
nation Of our most robust measures
of degradation, the Florida Index
and the EPT Index, suggest that
stations 6 and 9 showed signs of
stress. By compiling points from
other invertebrate measures which
are used in the SCI calculation (the
percent suspension feeders, percent
dominance, and the number of chi-
ronomid taxa), the total scores were
sufficient to bring the SCI values
of these sites into the “excellent”
category. However, the low Flori-
da Index and/or EPT Index values
at SCI sites 6, 7, and 9, coupled with
the habitat observations or water
quality results, suggest anthropo-

Bioassessment: Black Creek South Fork Watershed

genic effects at those particular
sites.

Based upon the habitat evalu-
ation, potential problems at SCI 6
include low dissolved oxygen, bank
erosion, and moderate habitat
smothering by sand and silt. This
station also had higher turbidity
than all but one site in the basin.
SCI station 7, downstream of the
Grand Olde Plaza WWTP. Several
problems with this discharge were
documented during the present
study, including low dissolved oxy-
gen, elevated nutrients, and water
quality violations of copper, silver,
and zinc, The exceptionally low
EPT score at SCI site 9 (with 0
EPT)}, may have been caused by the
Penney Farms WWTP discharge.
This site had elevated levels of con-
ductivity, nitrate-nitrite, ammonia,
and total phosphorus, suggesting
the stream flow there was dominat-
ed by the domestic wastewater ef-
fluent. It is possible that the biota
at SCI site 9 were responding to
chronic or episodic pollution events
caused by the facility.

Although the overall inverte-
brate health throughout the Black
Creek South Fork Basin is current-
ly excellent, observations regarding
land use and subtle changes in the
biological populations deserve men-
tion. Stations in the more south-

Table 5. Results of Physical/Chemical
nd Bio-Recor Analyses for the Black | ppc1 REC2 RECS REC4 RECS RECG RECT
General Phys-Chem Parameters
Habitat Assessment 140 122 118 138 125 13t | 108
' Flow (m/s) 0.25 0.15 0257|0200 0200 | 020 1 025
B (gl o ef T T8 ] ss RS 6E
. PHED 550 53 57 | 6d | 63 [ 59 1 59
Conductivity (umhos/cm) LBl et oo 88 7 16 | 62 30
Temperature {°C) 174 ! 169 . 169 167 - 151 158 1 162
Macroinvertebrate Qualitative
Number of Taxa 23 0 33 ¢ 31 26 . 20 | 23 30
—Florida Fidex L . e T w e
O EPTTader T 5 e P e
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ern (upstream) portiens of the ba-
sin (stations 3, 4 and 5) scored high-
er on most measures of macroinver-
tebrate community health than did
the more northern gites (Figure 5).
These southern stations are locat-
ed in areas with lower proportions

Figure 9. Bio-Recon Physical/Chemical
and Habitat Measurements.
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use. It is poessible thatin areas ex-
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(the northern part of the basin),
construction disturbance (resulting
in habitat degradation) will become
an increasingly negative source of
stress to the stream biota.

Periphyton racks were placed
upstream (SCI 6, or reference site)
and downstream (SCI 7, or test site)
of the Grande Olde Plaza WWTP,
Periphyton taxa richness was high-
er at the reference site (31 taxa)
than at the test site (with 22 taxa)
{Table 4, Figure 6). The Shannon-
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Weaver Diversity Index also de-
creased at the test site (2.8) when
compared to the reference site (4.1),
a 31.7% decline. Conversely, algal
density was much greater at the
test site (38,166 cells/fem?) com-
pared to the reference site (6,537
cells/em?), Similarly, chlorophyll @
increased from 1.8 mg/m? at the
reference site to 24.7 mg/m? at the
test site, a 1,242% augmentation.
Although the chlorophyll ¢ sample
collected at the reference site was
held beyond normal holding time,
the substantial difference in biom-
ass corresponds to that observed
with algal density. The combina-
tion of elevated algal density, chlo-
rophyll ¢, and AGP, coupled with
the observed decreases in diversity
and taxa richness, indicate sub-
stantial degradation in the Grand
Olde Plaza test site periphyton.
This imbalance in the periphyton
community may be attributable to
the nutrient enrichment caused by
the Grande Olde Plaza WWTP ef-
fluent, and represents a violation
of Rule 62-302.530(48)h) FAC.

Periphyton racks were incubat-
ed at the Penney Farms reference
site (SCI station 8) and downstream
of the Penney Farms WWTP dis-
charge (SCI station 9). A total of
17 periphyton taxa were observed
at the reference site, while 20 per-
iphyton taxa were found at the test
site (Table 4, Figure 7). The Shan-
non-Weaver diversity index was
lower at the reference site (2.3) than
the test site (3.9). Algal density at
the reference site (32,227 cells/em?)
was higher than at the test site
(1,898 cells/cm?). Normal concen-
trations of chlorophyll ¢ were ob-
served at the reference site (6.0 mg/
m?) while chlorophyll ¢ was unde-
tected at the test site (see separate
document, “Appendices of the Bio-
logical Assessment of the Black

Creek South Fork Watershed”
Appendix B). Despite extremely
elevated nutrient levels and AGP
at the Penney Farms test site, the
periphyton community did not ap-
pear to be degraded when compared
to the reference site. Light attenu-
ation, caused by the moderately
dense riparian zone vegetation can-
opy, would be one potential expla-
nation for this unexpected phenom-
enon.

Phytoplankton communities
throughout the Black Creek South
Fork Basin appeared to be typical
for stream systems, where flowing
conditions prohibit accumulation of
free-water algae. Algal densities
ranged from a low of 72 cells/mL at
station 5 to a high of 496 cells/mL
at station 8 (Table 4, Figure 8).
Chlorophyll ¢ was undetected in the
phytoplankton samples taken at all
9 5CI sites. The number of taxa
ranged from 8 taxa at SCI 9 to 15
taxa at SCI 2. The Shannon-Weav-
er diversity index ranged from 2.5
at station 8 to 3.4 at stations 2 and
5. Conditions such as flow, temper-
ature, and sunlight attenuation
appeared to prevent phytoplankton
blooms at the sites (SCI 7 and 9)
where significant nutrient enrich-
ment from the Grande Olde Plaza
and Penney Farms effluents was
observed.

Bio-Recon S8ites (Recon 1
through Recon 7)

Habitat quality was optimal at
all seven of the Bio-Recon sites,
ranging from 108 at Recon 7 to a
high of 140 at Recon 1 (Tabie 5, Fig-
ure 9). Dissolved oxygen was above
the Class {II water quality standard
at all of the Bio-Recon sites, with
values ranging from 6.8 mg/L at
Recon 2 to 9.2 mg/L: at Recon site 7.
Conductivity was highest at Recon
5 (126 umhos/cm) while the rest of
the stations fell between 88 pmhos/

cm (station 3) and 50 pmhoes/cm
(station 7). Water velocity was sim-
ilar throughout the hasin, ranging
from 0.15 m/s at Recon station 2 to
0.25 m/s at stations 1, 3 and 7,

Bio-Recon is a screening tool,
utilizing an abbreviated sampling
gtrategy and a purposely limited
taxonomic evaluation of the study
gystem. EPT taxa and non-chirono-
mid taxa which receive Florida In-
dex points are emphasized. Bio-
Recon appears to be useful in dif-
ferentiating streams where biolog-
ical health is very good from those
where the biota are suspected to be
impaired. More rigorous, follow-up
sampling would be necessary to
confirm the evaluation and deter-
mine the degree of impairment.

Three measures of community
health are calculated from Bio-Re-
con results (with minimum expect-
ed values for northeastern Florida
streams in parentheses): Recon
taxa richness (17), Recon Florida
Index (6}, and Recon EPT Index (3).
Note that the minimum threshold
values for these metrics are consid-
ered interim, and may be modified
as more data are gathered. If two
out of three metrics achieve the
minimum thresholds, the site is
considered healthy (FDEP 1996a,
#BA-29). If not, the site is suspect-
ed to be impaired.

For each of the seven streams
evaluated by the Bio-Recon meth-
od in the Black Creek South Fork
Basin, these three metrics were cal-
culated, and then normalized based
on the percentage attainment of the
minimum thresholds (Figure 10).
The resulting (percentage) normal-
ized values were then averaged for
each site and plotted on additional
graph (Figure 10).

All of the Bio-Recon sites
passed all three of the biological
thresholds, indicating healthy mac-
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Figure 10. Bio-Recon Benthic
Macroinveriebrate Measurements.
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roinvertebrate communities Branch drainage may be having a Conclusions

throughout the basin. However, it
should be noted that despite pass-
ing all of the threshold values, Re-
con 5 scored the lowest on all three
measures of macroinvertebrate
community health when compared
to the other sites in this study (Fig-
ure 10). Residential and commer-
cial development in the Polander

negative impact on the biclogical
communities of this stream. Fur-
ther evaluation of the this site may
be warranted, especially consider-
ing that the thresholds established
for the Bio-Recon method are inter-
im values and may need to be mod-
ified to accurately identify poten-
tially impaired streams.

Habitat quality was suboptimal
at SCI stations 6 and 7 (due to hab-
itat smothering, bank instability,
and low water velocity), but optimal
at the remaining sites. Habitat
quality was optimal at all the Bio-
Recon sites.
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Dissolved oxygen at SCI stations 6, 7, 8, and 9 was
less than the 5.0 mg/L minimum Class III dissolved
oxygen standard. Effluent from the Penney Farms
WWTP had a dissolved oxygen level of 4.6 mg/L, in
excess of the facility’s permit as well as the Class IT1
standard. Elevated turbidity was observed at SCI sta-
tions 1 (19.0 NTU’s) and € (8.6 NTU's}. Other physi-
cal/chemical parameters were normal.

Neither the Grande Olde Plaza WWTP effluent or
the Penney Farms WWTP effluent was acutely toxic
to the fish, Cyprinella leedsi, or to the invertebrate,
Ceriodaphnia dubia.

No organic compounds were detected in the
Grande Olde Plaza nor Penney Farms effluents at lev-
els which exceeded Class III water quality standards.

Copper (25 pg/L), silver (1.09 pg/L), and zinc (199
ug/L} were present in the Grand Olde Plaza effluent
at levels which exceeded the Class III water quality
standards, violating Rules 62-302.530 (24), 62-302.530
(60}, and 62-302.530 {71) FAC, respectively.

Widespread violations of Class III fecal coliform
and total coliform standards (Rules 62-302.530(6) and
62-302.530(7) FAC) occurred throughout the basin.
Fecal coliform levels in the Penney Farms WWTP ef-
fluent and at SCI sites 1, 2, 4, 5, 6, 7, and 9 exceeded
the allowed maximum of 800 organism/100 mL. Total
coliforms in the Penney Farms effluent and at SCI
sites 1, 2, 8, 4, 6, 7, and 9 exceeded the Class I1I water
quality standard of 2,400 organisms/100 mL.

Nitrate-nitrite and total phosphorus enrichment
was observed at SCI 7 and at SCI 9, attributable to
discharges from the Grande Olde Plaza WWTP and
Penney Farms WWTP, respectively. Similarly, am-
monia at SCI 9, the Penney Farms test site, was high-
er than the concentrations found in 80% of other Flor-
ida streams. A moderately elevated total phosphorus
value was also observed at SCI 4.

Algal growth potential (AGP) exceeded the 5 mg
dry wt/L “problem threshold” at some sites through-
out the Black Creek South Fork Bagin. Sites with the
most elevated AGP values were those downstream of
the Grande Olde Plaza and Penney Farms effluents,
with AGP values of 71.1 mg dry wt/L and 41.5 mg dry
wt/L, respectively.

Based on the Stream Condition Index (SCI), all
sites received an “excellent” rating. However, the low
Florida Index and/or EPT Index values at SCI sites 6,
7, and 9, coupled with the habitat observations or
water quality results, suggest moderate anthropogenic

effects at those particular sites, Potential problems
at SCI site 6 include low dissolved oxygen, bank ero-
sion, and moderate habitat smothering by sand and
gilt. SCI station 7, downstream of the Grand Olde
Plaza WWTP, had low dissolved oxygen and elevated
nutrients. Additionally, water quality violations of
copper, silver, and zinc were found in the effluent. The
exceptionally low EPT score at SCI site 9 (with 0 EPT),
may have been caused by the Penney Farms WWTP
discharge. This site had elevated levels of conductiv-
ity, nitrate-nitrite, ammonia, and total phosphorus.
It is likely that the biota at SCI site 9 were respond-
ing to chronic or episodic pollution events caused by
the facility. It was hypothesized that in areas experi-
encing more rapid development (the northern part of
the basin), construction disturbance, resulting in hab-
itat degradation, will become an increasingly nega-
tive source of stress to the stream biota.

Imbalances in the periphyton community at SCI
station 7 were attributed to the Grande Olde Plaza
WWTP. Decreases in periphyton taxa richness and
diversity, as well as increases in density and chloro-
phyll ¢, indicated a violation of Rule 62-302.530 (48)
(b) FAC. Despite extremely elevated nutrient levels
and AGP at the Penney Farms test site, the periphy-
ton community at SCI 9 did not appear to be degraded
when compared to the reference site.

Phytoplankton communities throughout the Black
Creek South Fork Basin appeared to be typical for
stream systems.

The Bio-Recon survey did not indicate any sites
where the macroinvertebrate community was suspect-
ed to be impaired. However, Bio-Recon station 5 (Po-
lander Branch) scored lower on measures of macroin-
vertebrate community health than the remaining Bio-
Recon sites, suggesting further evaluation of this site
may be warranted.
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