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Department of Environmental Protection
Results of Fifth Year ‘nspections

Discharger: Jupiter RO Wat.© [reatment Plant
County: Palm Beach
NPDES Number: F1.0042358
State Permit Expiration Date: 30 September 1995
Toxics Sampling Inspection (XSI)
Date Sampled: 6 September 1995
Results: The copper concentrations in the bottom layer of the C-18

canal ranged from 12 ug/l. to 15 pg/L, violating Class II marine water quality
standards. The effluent copper level (7 ng/L) also exceeded the copper standard.
Copper was mostly undetected in the surface layer except at station 1, where it was
7.6 pg/L. Since the reference site (station 5) had similar or slightly higher copper
concentrations than the areas potentially affected by the discharge (stations 1, 3,
and 7), this suggests additional copper sources besides the Jupiter RO effluent.
Other metals were not present in deleterious concentrations.

Compliance Biomonitoring Inspection (CBI) ~ Not sampled |

Impact Bioassessment inspection (IBI)
Date Sampled: 6 September 1995

Results: Quantitative measures of benthic macroinvertebrate
community health indicated that the facility was having no adverse effects on the
receiving water biota. The benthos in C-18 were primarily influenced by the
salinity regime, as evidenced by the mix of marine and freshwater taxa at the
study stations. Macroinvertebrate taxa richness and Shannon-Weaver diversity
were similar between the reference and test sites. The discharge did not appear to
be having any negative effect on algal communities, which were also highly
influenced by the salinity and flow regime.

Water Quality Inspection (WQI)
Date Sampled: 6 September 1995 and 12 September 1995

Results: The specific conductance of the effluent was 15,600 pumhos/cm,
equivalent to approximately 9.6 ppt salinity. The bottom dissolved oxygen at all
canal stations was very close to the minimum Class II water quality standard for
marine waters. Class III standards were not met in Simms Creek (surface was
25 mg/L) and Jones Creek (surface was 3.1 mg/L and bottom .was 35 mg/L).
Ammonia values in the bottom layer of C-18 were higher than those found in 80%
of other Florida estuaries, ranging from 0.14 mg/L to 0.18 mg/L. Conversely, the C-
18 surface layer and the Loxahatchee estuary were low in ammonia. Although the
effluent had 2.7 mg/L. of ammonia, there was only a slight increase at station 7
(bottom was 0.18 mg/L) compared with the canal reference area (bottom layer at
station 5 was 0.16 mg/L). The source of ammonia at station 5 is currently,
unknown. Other nutrients were not present in problem amounts. Algal growth
potential at all stations was less than the 10 mg dry wt/L “problem threshold” for
|marine waters.
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Introduction

The Jupiter Reverse Osmosis
Water Treatment Plant is located in
Palm Beach County (see maps in
Appendix). This water treatment
facility is permitted to treat 8 MGD
of brackish Floridan Aquifer water
to produce 6 MGD of drinking wa-
ter. An average of 2 MGD of reject
water is discharged into the Class II
C-18 canal, a tributary of the South-
west Fork of the Loxahatchee River
estuary. Prior to discharge, reject
water is pH adjusted and aerated.

Although the NPDES permit has
expired, the facility is required to
monitor the following on a monthly
basis: Temperature, pH, dissolved
oxygen, hydrogen sulfide, flucride,
unionized ammonia, total residual
chlorine, specific conductance, cop-
per, and radium?%22_ The facility
has been granted a 1000 foot mixing
zone on both sides of the discharge
pipe for fluoride and radium??+22 gn
the east side of the point of discharge.
They are required to maintain Class
1T water quality standards for fluo-
ride and radinum?®%+#% gutside the
mixing zone, as well as all other stan-
dards at the sampling point prior to
discharge.

The effluent has been acutely
toxic to Mysidopsis bahic in tests
performed in August, 1992, and Oc-
tober, 1994,

Methods

The focus of this investigation
was to detérmine tlie discharger’s
effects on the receiving waters. Due
to the hydrologic complexity and
dynamic nature of this estuarine
system, more stations than are nor-
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mally sampled during a 5th year
inspection were established (see
maps in Appendix). A eomparison
of biological community health was
made between a reference site (ac-
tually, 2 stations located in C-18
near the confluence with the South-
west Fork of the Loxahatchee Riv-
er estuary), two near-field test sites
(each consisting of 2 stations)
bracketing the discharge (see map
in Appendix), and a far-field test
site (located near S-46). Other sta-

tions in Simms Creek, Jones Creek,
and the SW Fork of the Loxa-
hatchee River were sampled for
various physical and chemical pa-
rameters. Habitat assessments
were not performed during this
study, but the biological stations
were located in a disturbed canal
system, subject to extreme fluctua-
tions in salinity, depending upon
the amount of fresh water dis-
charged from the S-46 control struc-
ture. Supplemental physical/chem-
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ical data were also collected at the
stations shown on the maps. The
effluent and selected receiving wa-
ter stations were analyzed for met-
als and nutrients. Methods used for
all chemical analyses are on file at
the Tallahassee DEP Chemistry
Laboratory.

Benthic macroinvertebrate
communities were evaluated at the
reference site (stations 5 and 6), test
site 1 (stations 1 and 3) and test site
2 (stations 2 and 4), Invertebrates
were collected via three Ponar
grabs per station (Ross 1990). Be-
cause benthic samples from sta-
tions 2 and 4 (a total of 6 replicates)
were inadvertently marked as sta-
tion 4, it was decided to combine the
replicates from the reference sta-
tions, as well as those from the test
site 1 stations (s0 6 benthic drops
were collected per site). Phy-
toplankton was sampled (top and
bottom of the water column) at the
reference site, test site 1, and at a
far-field site (test site 3) by subsur-
face grabs. Chlorophyll a was also
collected for phytoplankton commu-
nities. Algal Growth Potential
tests, using Dunaliella tertiolecta
for the marine receiving water sites,
followed EPA (1974).

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.

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
correlated with increased algal
taxa richness.

Shannon-Weaver diversity:
This index is specified in the Flor-
ida Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirabie,
They represent conditions where
only a few organisms are abun-
dant, to the exclusion of other
taxa. Excessive numerical domi-
nance of a single type of organism
(a high % contribution of the dom-
inant taxon) is a related measure

which is also associated with dis-
turbance.

Numbers of pollution sensitive
taxa: Some organisms become rare
or absent 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 (see Ross 1990). A
site with a high Florida Index score
is considered healthy. Species sen-
sitivity data from other sources,
such as Hulbert {1990), Hudson et
al. (1990), Lenat (1993), Farrell
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Effect of discharge on the benthic macroinvertcbrale cot
munity.

The left bar for each parameter shows differences between the refer-
ence site and test site 1. The right bar shows differences between the refer-

ence site and test site 2.
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(1992}, Chang et al. (1992), and
Whitmore (1989}, are used as ap-
propriate.

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
considered indicators of distur-
bance (Engel et al. 1994).

Algal biomass: High algal biom-
ass (algal density or chlorophyll a)
implies nutrient stress. A decreased
diatom to blue-green algae ratio (cal-
culated by dividing the number of
individuals in the Bacillariophyta by
the number of individuals in the Ba-
cillariophyta + Cyanophyta) is often
indicative of nutrient enriched con-
ditions in flowing streams.

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

The Stream Condition Index
(8CI) is a composite macroinverte-
brate metric (EA Engineering 1994).
The SCI assigns points to a variety
of parameters, depending on how
closely each parameter approaches
an expected reference condition (see
SCI caleulation table in Appendix). .

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
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Effect of discharge on the algal community.

The left bar for each parameter shows differences between the refer-
ence site and test site 1. The right bar shows differences between the refer-

ence site and test site 2.

the % filter-feeders, the number of
polychaete taxa, and the % pelecy-
pods are measured as the reference
site minus test site divided by the
reference site. The percent differenc-
es between sites involving the % tu-
bificids, algal density, chlorophyll a,
and algal growth potential are mea-
sured as the test site minus reference
site divided by the reference site.

The following personnel were
involved in this investigation: Terry
Davis and John Moulten (DEP
Southeast District) and Lyn Burton,
Marshall Faircloth, Russel Fryden-
borg, Joy Jackson, Christy LeDuc,
Kathleen Lurding, Tina Mikulski,
Elizabeth Miller, Urania Quintana,
Bart Richard, Sonia Razzaque, Lisa
Tamburello, David Whiting, Vicki
Whiting, Greg Wynn (Tallahassee
Biology Lahoratory). The report was
reviewed by the Point Source Stud-
ies Review Committee, consisting of
Wayne Magley, Jan Mandrup-
Poulsen, and Michael Tanski, as
well as District representatives,

Results and Discussion

The study area was situated in
(C-18, a disturbed canal system.
The area is subject to extreme fluc-
tuations of salinity, depending upon
the amount of water discharged
through a control structure (5-46),
located approximately 1000 m
southeast of the discharge. During
the month prior to sampling, the S-
46 was discharging continuously,
with flows ranging from 74 cfs to
1,847 cfs (see Appendix). A dye
study performed by the Division of
Water Facilities in December, 1994,
revealed a hydrologic phenomenon
in the C-18 canal which deserves
mention (Greg Knecht, personal
communication). During periods of*
freshwater discharge from S-46, the
canal system is highly stratified,
and a convective exchange mecha-
nism occurs. As one approaches the



$-46 control structure, highly saline
water from the bottom of the salt
wedge is drawn up toward the low
salinity water at the surface, due
to a density-driven horizontal pres-
sure gradient. This establishes a
flow pattern in which bottom (high-
ly saline, 30 ppt) water from the
Loxahatchee estuary travels to-
wards the control structure in C-18,
while the mostly fresh (2 ppt dur-
ing this study) surface layer flows
from the conirol structure to the
estuary (see diagram in Appendix).
This phenomenon is important in
determining the fate of the effluent,
which is theorized to have been
flowing upstream in the bottom lay-
er during this study.

The C-18 study sites were sim-

ilar with respect to many physical/
chemical parameters. In general,
there were larger vertical differenc-
es {(between the top and bottom lay-
ers at a given station) than there
were longitudinal differences (be-
tween stations)., Salinity was high
at the bottom of the water column,
ranging from 26.6 ppt at station 7
(near S-46) to 30.4 ppt at station 6
(near the estuarine mouth of C-18)
(see salinity graph in Appendix).
Conversely, salinity was very low
(1.4 to 2.6 ppt) in the surface layer
of the canal. Salinity stratification
was less evident in Jones Creek

(ranging from 11.3 ppt at the top.to.

13.3 ppt at the bottom) and in the
SW Fork of the Loxahatchee (17.5
ppt at the surface and 30 ppt at the
bottom). The specific conductance
of the effluent was 15,600 pmhos/
cm, equivalent to approximately 9.6
ppt salinity.

In the canal,. dissolved oxygen
was generally higher in the surface
layer (usually above 6 mg/L: except
for station 6) than the bottom layer
(where it was near 4 mg/L) (see dis-
solved oxygen graph in Appendix).
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The bottom dissolved oxygen at all
canal stations was very close to the
minimum Class II water guality
standard for marine waters. The
lowest dissolved oxygen values en-
countered during this study oc-
curred at Simms Creek (surface
was 2.5 mg/L) and Jones Creek
(surface was 3.1 mg/L and bottom
was 3.5 mg/L), where Class III stan-
dards were not met. Dissolved ox-
ygen in the SW Fork of the Loxa-
hatchee was above 5 mg/L at the
surface and bottom.

The pH varied from approxi-
mately 7.1 SU at the surface of the
canal and creek stations to near 7.7
SUJ in the bottom stations (except
for station 10, where the bottom pH
was 7.2 SU) (see pH graph in Ap-
pendix). Temperature was very
similar at all stations and depths,
ranging from 29.6 °C to 30.3 °C (see
temperature graph in Appendix).
Substrate at all sites was composed
of a2 mixture of shell rubble, mud,
and sand (Terry Davis, personal
communication).

The effluent and water from
stations 1, 3, 5, and 7 were analyzed
for fluoride and the following met-
als; aluminum, arsenie, cadmium,
calcium, chromium, copper, iron,
lead, magnesium, nickel, selenium,
silver, strontium, and zinc. With
the exception of caleium, copper,
strontium, and fluoride, concentra-
tions of the other constituents were
either undetected or unremarkable.

Calcium has been implicated as
a toxicant when it (alone} is present
in concentrations which are 200%
above normal for a given salinity.
Normal calcium concentrations at
a salinity of 35 ppt are around 420

mg/L.. Calcium was present in the

effluent at 429 mg/L at a salinity of
9.6 ppt, or about 364% higher than
expected for that salinity (see cal-
ctum graph in Appendix). Calcium

January 1996

in the bottom layer of C-18 ranged
from 318 mg/L to 335 mg/L, which
is lower than 95% of other Florida
estuaries. Not unexpectedly, the
surface layer, being composed pri-
marily of Everglades-like marsh
water, was lower in calcium (less
than 70 mg/L) than was the salt
wedge.

Copper was substantially high-
er in the bottom layer of C-18 than
the surface layer. The bottom cop-
per concentrations ranged from 12
ng/L at station 3 to 16 pg/L at sta-
tions 1 and 5. These concentrations
all represent violations of Class 11
marine water quality standards
(Rule 62-302.530(24) FAC). The
effluent copper level (7 pg/L) also
exceeded the copper standard. Cop-
per was mostly undetected in the
surface layer except at station 1,
where it was 7.6 ug/L. Since the
reference site (station 5) had simi-
lar or slightly higher copper concen-
trations than the areas potentially
affected by the discharge (stations
1, 3, and 7), this suggests addition-
al copper sources besides the Jupi-
ter RO effluent.

Fluoride was higher in the bot-
tom layer (ranging from 0.9 to 0.95
mg/L) than the surface layer (where
it was 0.24 mg/L or less) (see fluo-
ride graph in Appendix). Fluoride
levels in the salt wedge were lower
than these found in approximately
60% of other Florida estuaries. The
effluent fluoride level was 2.7 mg/
L. While this concentration exceeds
the Class II standard of 1.5 mg/L,
the facility has a mixing zone for
fluoride. Fluoride concentrations
complied with Class Il standards at
the receiving water stations.

As expected, strontium was also
higher in the bottom layer (5,760
ug/L at station 1 to 6,690 ug/L at
station 7) than in the surface sam-
ples (508 ug/L to 699 pg/L) (see
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strontium graph in Appendix). The
effluent strontium concentration
was 39,700 pg/L. Given the flow
direction of the salt wedge, it is pos-
sible that the slightly higher stron-
tium level at station 7 was related
to the discharge. In any case, the
strontium levels in the salt wedge
were normal for seawater.

Ammonia values in the bottom
layer of C-18 were higher than
those found in 80% of other Florida
estuaries, ranging from 0.14 at sta-
tion 1 to 0.18 at station 7 (see am-
monia graph in Appendix). Con-
versely, the C-18 surface layer was
low in ammonia (less than 0.07 mg/
L), as were the top and bottom sam-
ples of the Loxahatchee estuary
(station 11). Although the effluent
was relatively high in ammonia (2.7
mg/L), there was only a slight in-
crease at station 7 (bottom was 0.18
mg/L)} over the canal reference area
(bottom layer at station 5 was 0.16
mg/L), indicating substantial dilu-
tion. The source of ammonia at sta-
tion 5 is presently unknown.

With the exception of station
10, nitrate-nitrite in the bottom
water samples was a typical 0.02
mg/L. The surface nitrate-nitrite
values in C-18 were higher than
approximately 60% of other estuar-
jes, ranging from 0.03 mg/L to 0.038
mg/L. The highest nitrate-nitrite
levels were found in the surface
samples in Simms Creek (0.05 mg/
L) and Jones Creek (0.043 mg/L).
TKN was generally low in the bot-
tom water samples (near 0.7 mg/L)
but higher than 80% of other estu-
aries in the surface layer samples
of C-18 (from 1.5 mg/L to 1.6 mg/
L). The elevated TKN probably re-
flects the marsh water input from
S-48. TKN was low int both the sur-
face and bottom samples from sta-
tion 11 in the Loxahatchee estuary.
Ortho-phosphate and total phos-

phorus values were low to fairly
normal at all study stations (see
graphs in Appendix).

Algal growth potential (AGP) at
all stations was less than the 10 mg
dry wt/L “problem threshold” for
marine waters (Ron Raschke, per-
sonal communication), ranging
from 0.5 mg dry wt/L at station 7
to 9 mg dry wt/L at station 9 (see
AGP graph in Appendix). The ef-
fluent AGP was 0.1 mg dry wt/L.

Quantitative measures of
benthic macroinvertebrate commu-
nity health indicated that the facil-
ity was having no discernible ad-
verse effects on the receiving wa-
ter biota. The Figure on p. 2 indi-
cates the degree of difference be-
tween the invertebrate populations
of the reference and test sites.
Larger differences (that is, higher
percentages) correspond with great-
er degrees of degradation. Nega-
tive values mean that the test site
is better than the reference site.

The community composition
varied among the three macroinver-
tebrate study sites, with freshwa-
ter influence appearing to play a
major role in community distribu-
tion. There was a mix of freshwa-
ter and marine taxa at all three sta-
tions, suggesting a constantly
changing salinity regime. This pro-
duces conditions that may be unfa-
vorable for the establishment of ei-
ther a strictly freshwater or marine
assemblage. For example, the am-
phipod, Grandidierella bonnieroi-
des, was very abundant at all three
invertebrate sampling sites. This
taxon is capable of withstanding
extremes in salinity, and is often
common in low salinity estuaries
(despite the high salinity (30 ppt)
conditions which were present in
the bottom of the canal during this
study). All sites were represented
by several freshwater taxa. Twelve
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freshwater taxa were recovered
from test site 1, 5 freshwater taxa
were found at test site 2, while the
reference site had 6 freshwater taxa
present. This suggests that organ-
isms inhabiting the marshes west
of S-46 are being transported
through the control structure due
to the high water velocities in C-18,
These freshwater taxa were appar-
ently collected in the saline portions
of C-18 before they had died or de-
composed. Polychaetes (36.6% of
the total population) were most
abundant at the reference site, fol-
lowed by tanaiids (29.0%), amphi-
pods (22.1%) and pelecypods (4.1%).
Amphipods were most common at
test site 1 (69.9% of the total com-
munity) and at test site 2, where they
made up 62.7% of the population col-
lected. Other abundant organisms
at test site 1 included gastropods
(11.7%), freshwater dipterans (4,7%),
freshwater oligochaetes (2.9%),
polychaetes (2.3%), and pelecypods
(2.3%). Polychaetes (24.3%), fresh-
water dipterans (4.5%), gastropods
(4.5%), and pelecypods (2.8%) were
also represented at test site 2. The
tanaid, Apseudes sp. was abundant
at the reference site, present at test
site 1, but absent at test site 2. The
pollution tolerant polychaete, Stre-
blospio benedicti, was common at the
reference site and at test site 2, but
was absent from test site 1.

Macroinvertebrate taxa richness
{averaged from the two sampling sta-
tions per site) was slightly lower at
the reference site (with 11 taxa) than
at, test site 1 (with 14.5 taxa) or test
site 2 (with 14 taxa). The reference
site and test site 2 had identical Sh-
annon-Weaver diversity values (2.4),
while diversity at test site 1 was only
slightly less, at 2.1.

There were similar numbers of

polychaete taxa at all three sites,
from 3 to 4 distinet polychaete taxa.
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Pelecypods, including Mulinia lot-
eralis, Musculium sp. (a freshwa-
ter taxon), and individuals of the
family Tellinidae, were sparsely
represented at all three stations,
ranging from 2.3% and 2.8% of the
population at test sites 1 and 2, re-
spectively, to 4.1% at the reference
site. Tubificid worms were absent
at the test sites, while very small
numbers of tubificids (0.7% of the
total population) were recovered at
the reference site. Note that the
absolute differences between the
reference and test sites with respect
to the % Pelecypoda and % Tubifi-
cidae parameters are not really as
striking as they appear on the
graph. A few pollution sensitive
taxa, including Uromunna reynold-
st, Rhithropanopeus harrisii,
Stenelmis sp. (a freshwater taxon),
and Ablabesmyia rhamphe grp.
(also freshwater), were found at one
or both test sites (Farrell 1992). In
summary, the discharge was not
exerting any negative effects on the
receiving water invertebrates,
which appeared to be much more
affected by the salinity regime. Due
to the potential for biological stress
at the reference site (from urban
runoff and salinity fluctuations), it
may be difficult to detect further
degradation from other sources,

Phytoplankton was sampled at
both the top and the bottom of the
water column at stations 1 and 3
(test site 1), stations 5 and 6 (refer-
ence site) and station 7 (test site 3).
As noted earlier, there was extreme
salinity stratification throughout
the C-18 canal, which appeared to
be an overriding influence on the
free water algal community. Taxa
richness was higher in the surface
layer {composed of freshwater or-
ganisms, ranging from 18 taxa at
station 7 to 30 taxa at station 3)
than it was in the bottom layer
(with marine organisms, ranging

from 10 to 16 taxa} (see phytoplank-
ton taxa richness graph in Appen-
dix). Shannon-Weaver diversity
followed a similar pattern, being
considerably higher in the surface
layer samples (from 3.1 at station
7 to 4.3 at station 3) than in the salt
wedge (from 1.2 at station 1 to 1.8
at station 5) (see phytoplankton di-
versity graph in Appendix). Chlo-
rophyll o, however, was higher in
the salt wedge than in the surface
layer (see chlorophyll e graph in
Appendix). Chlorophyll e was be-
tween 6 g/l and 9.6 pg/L in the
bottom layer. These values are nor-
mal to moderately elevated (70th
percentile) for a Florida estuary.
Chlorophyll @ in the surface layer
was lower, and ranged from 2.8 pg/
L to 3.6 yg/l.. Diatoms were the
dominant group in the salt wedge
community, followed by chloro-
phytes {see phytoplankton commu-
nity composition graph in Appen-
dix). Chlorophytes and/or diatoms
were most abundant in the surface
layer samples, with cyanophytes
also being common.

The Figure on p. 3 represents
changes between sites in the phy-
toplankton algal community, repre-
senting an average across stations
and depths sampled per site. As
was noted with the macroinverte-
brates, larger differences (that is,
higher percentages) correspond
with greater degrees of degrada-
tion. The number of algal taxa
ranged from 28.5 at test site 2 to
32 at the reference site. Diversity
was mostly similar as well, rang-
ing from 2.2 to 3.0. Algal density
was slightly lower at the reference
site (with 2,370 organisms/mL)
than at the test sites (from 2,827
organisms/mL at test site 2 to 3,558
organisms/mL at test site 1), but
these densities are not considered
troublesome. Chlorophyll a was
very similar between sites (from 4.8

ug/L to 6.1 pg/L), as was algal
growth potential (between 3.7 mg
dry wt/L and 4.8 mg dry wt/L)). In
summary, the discharge did not
appear to be having any negative
effect on algal communities, which
were influenced much more by the
salinity regime.

Conclusions

Extreme salinity stratification
and frequent salinity fluctuations
are characteristic of the C-18 canal.
These factors appear to be of over-
riding importance to other aspects
of the system. During periods of
freshwater discharge from S-46,
highly saline bottom water flows
from the Loxahatchee estuary to
the S-46 control structure, where it
mixes with the freshwater surface
layer, and flows back toward the
estuary. The Jupiter RO effluent,
during this study, would have been
flowing toward 5-46,

The bottom dissolved oxygen at
all canal stations was very close to
the minimum Class II water quali-
ty standard for marine waters. The
lowest dissolved oxygen values en-
countered during this study oec- -
curred at Simms Creek (surface
was 2.5 mg/L) and Jones Creek
(surface was 3.1 mg/L and bottom
was 3.5 mg/L), where Class III stan-
dards were not met. Dissolved ox-
ygen in the SW Fork of the Loxa-
hatchee was above 5 mg/L, at the
surface and bottom.

Copper was substantially high-
er in the bottom layer of C-18 than
the surface layer. The bottom cop-
per concentrations ranged from 12
pg/L at station 3 to 15 pg/L at sta-
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tions 1 and 5. These concentrations
all represent violations of Class I1
marine water quality standards.
The effluent copper level (7 pg/L)
also exceeded the copper stan-
dard. Copper was mostly undetec-
ted in the surface layer except at
station 1, where it was 7.6 pg/L.
Since the reference site (station 5)
had similar or slightly higher cop-
per concentrations than the areas
potentially affected by the dis-
charge (stations 1, 3, and 7), this
suggests additional copper sourc-
es besides the Jupiter RO effluent.
Other metals were not present in
deleterious concentrations.

The effluent fluoride level was
2.7 mg/L. While this concentra-
tion exceeds the Class II standard
of 1.5 mg/L, the facility has a mix-
ing zone for fluoride. Fluoride
concentrations complied with
Class II standards at the receiv-
ing water stations.

Ammonia values in the bottom
layer of C-18 were higher than

those found in 80% of other Flori-
da estuaries, ranging from 0,14 at
station 1 to 0.18 at station 7. Con-
versely, the C-18 surface layer
was low in ammonia (less than
0.07 mg/L), as were the top and
bottom samples of the Loxa-
hatchee estuary (station 11). Al-
though the effluent was relative-
ly high in ammonia (2.7 mg/L),
there was only a slight increase
at station 7 (bottom was 0.18 mg/
L} over the canal reference area
(bottom layer at station 5 was 0.16
mg/L), indicating substantial di-
Iution. The source of ammonia at
station & is presently unknown,

The elevated TKN in C-18 sur-
face samples probably reflects the
marsh water input from S-46.
TKN was low in both the surface
and bottom samples from station
11 in the Loxahatchee estuary.
Ortho-phosphate and total phos-
phorus values were low to fairly
normal at all study stations. Mod-
erate nitrate-nitrite enrichment

Bivassessment: Jupiter RO Plant

was noted in Simms and Jones
Creeks,

Algal growth potential at all
stations was less than the 10 mg
dry wt/L “problem threshold” for
marine waters, ranging from 0.5
mg dry wt/L at station 7 to 8 mg
dry wt/L at station 8. The efflu-
ent AGP was 0.1 mg dry wi/L.

Quantitative measures of
benthic macroinvertebrate com-
munity health indicated that the
facility was having no adverse ef-
fects on the receiving water bio-
ta. The benthos in C-18 appeared
mostly to be affected by the salin-
ity regime, as evidenced by the
mix of marine and freshwater taxa
at the study stations. Macroinver-
tebrate taxa richness and Shan-
non-Weaver diversity were simi-
lar between the reference and test
site sites.

The discharge did not appear
to be having any negative effect
on algal communities, which also
were highly influenced by the sa-
linity regime.
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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% 195% |

STREAMS
(1617 stations)

Phytoplankton

Chlorophyll a 022 o521 o094| 160{ 302| 463| 672| 987 1468| 27.35| 4870
Periphyton

Chlorophyll & 031 o043 o7l 104| 216] 294 645]| 1051} 17.00| 39.61) 80.85
H-D Diversity 084 212 248] 274 288| 3.09] 3251 340| 352| 3.76] 390
Qualitative Taxa

Richness 000 1200] 17.00| 2000 2200} 24501 26.00| 2800] 31.00| 37.00] 53.00
H-D Taxa

Richness 6001 650 900} 11501 13.00{ 1500| 17.00] 2150| 26.00| 29.00| 32.00
TKN 030l 039 o0s56] 073] 087] 1.00] 111] 126 149} 193] 280
Ammonia 002 0o02f o004 005] 006[ 008 011 014] 020} 034} 060
NQO2-NO3 0011 001l o003] 005] 007] 010} 014] 020} 032] 064} 105
Total Phosphorus 002 003( 005] 008} 010§ 013) 0.18| 025| 039] 074]| 151
Ortho Phosphorus | 001 001 003| 004 005] 0.08] 0.11 017 0.27] 059 137
Turbidity 0601 090 120 145] 210 280 3680| 450 665| 1045[ 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a 080| 171| 288 428| 1006} 13.40| 20.00] 30.10| 47.20| 65.44] 113.90

Dredge Diversity | 0.71] 097] 143} 174 198 212] 221| 259 285 315 3.17
Dredge Taxa

Richness gool 500} 650] 7.00] 900] 1000] 11.00| 1300 1500 17.00| 2100
TKN 036| 049| 067]| 083 108 126 140} 151| 168} 211| 346
NH3+NH4 001| 002] 002] 003] 004[ 006 008] 012] 015} 021} 028
NO2-NO3 0001 000|] 001 001] 001} 002] 004! 005} 010] 014] 023

Total Phosohoras | 001 002] 002] 003] 0.05] 007] 009 01| 0.14] 023] 042
Orthe Phosphorus | _0.00] 0.01] 001] 002 003] 004] 005 006] 008 021| 032

Turbidity 1.00 1,25 1.56 2.05 2.75 4.50 6.45 960] 14.10| 26.00]| 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorephyll o 2.14 328 4.49 5.13 6.00 6.93 7.04 9.60| 1240 1760] 2220

Drevpe Diversity 154l 153 191] 298] 256] 200] 3.15| 359] 401| 453]| 498
‘Dredre Taxa

Richness 400! 6001 900| 1100| 1500| 1850| 2500 35.00| 4100} 6200} 90.00
TKN 0261 034| 042] 050f 059} 069] 076] 082} 095] 130 149
NH3+NH4 001l 002] o003] 004] 005] 006] 008] 009] 013| 022; 028
NO2-NO3 0001 000] 001l 001] 001] 002] 003] 005] 008] 017] 023

Total Phosphorus 001l 002] o008] 007] 010] 011] 0.14] 017] 023 043] 059
Ortho-Phosphorus | 0.01| 0.02| 003]| 0.04 004] o005 007 009] 012 021 044
Turbidity 350 4.00| 450| 505] 540 560 630 680] 800{ 1140 1175

Units:
Phytoplankton Chlorephyll a (ug/L), Periphyton Chlorophyll e (mgfmdy; Natrients (mgrE); -
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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STATE OF FLLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

’Ifg_t_:jlity Name: . Date Summary Prepared :
o of \:-FUIO-.'['U\. w.{tn Sy atem
Location {(attach detailed map): ‘County District
i b, ?)Lm f‘l« Se udk\éﬁd— —
Federal Permit # F(,ooqzs Y% |State GMS # and S5© soMa 24 (o |Facility Type: ndustrial
and expiration date: 9/30]95 State expiration date: 7 /:.5}"1’2. Municipal Federal cultural
Ixooredd TOP ZTSO-19999Y  |Other (list):
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Receiving waters: C‘f g C]A-thl..— ) CHissification: | i

Design Flow: . Mean Flow: Flow during survey:
2O MED g survey
b
Discharge is: Continuous{_Intermittent ) Seasonal Rainfall dependent
Other (describe)

therefore, the best time to sample is:

If facility has a mixing zone, give details (size, parameters affected, etc.):
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STATE OF FLORIDA
Page 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

(Facitity)

Description of permitted outfall(s):

List permit violations (from MOR data or other source) and plant upsets that occurred within past
year:

Describe previous impact bioassessments, WQBEL's, and previous or current enforcement actions:
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Jupiter RO Bioassessment Study — Salinity data.
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Jupiter RO Bioassessment Study - Dissolved Oxygen Data.
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Jupiter RO Bioassessment Study — Temperature data
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Jupiter RO Bioassessment Study — Calcium Data
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Fluoride

Jupiter RO Bioassessment Study — Fluoride Data
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Jupiter RO Bioassessment Study — Strontium Data
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Jupiter RO Bioassessment Study — Ammonia Data
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Jupiter RO Bioassessment Study — Nitrate-Nitrite Data
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Jupiter RO Bioassessment Study — Ortho-phosphate Data
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Jupiter RO Bioassessment Study — Total Phosphorus Data
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Jupiter RO Bioassessment Study - Algal Growth Potential Data
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Jupiter RO Plant Bioassessment Study —
Phytoplankton Shannon-Weaver diversity.
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a Data

Jupiter RO Bioassessment Study — Chlorophyll
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Jupiter RO Bioassessment Study —
Phytoplankton Community Composition
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Benthic macroinvertebrate taxa list for Jupiter Reverse Osmosis Water
Treatment Plant, collected via Petite Ponar on 12 September 1995, Test site 1
was located 10 m west of the discharge (in C-18), test site 2 was 10 m east of
the discharge (in C-18), and the reference site was in C-18 near the mouth of
the southwest fork of the Loxahatchee River estuary,

Test Site 1 Test Site 2  Reference Site
Nemterea
Dugesia sp. 14 - 14
Micrura sp. - — 14
Polychaeta
Capitella capitata 14 - -
Capitella sp. - 14 -
Capitellidae - 7 14
Leitoscoloplos sp. - - 28
Paraprionospio pinnata — — 70
Paraprionospio sp. - e 28
Streblospio benedicti - 139 430
Nereidae 28 - -
Orbiniidae 14 - -
Spionidae - 139 166
Oligochaeta
Dero trifida 70 - -
Limnodrilus hoffmeistert -
Gastropoda
Littoridinops sp. -
Littoridinops monroensis 9B
Neritina reclivata -
Physella sp. 28
Neritidae 152
Pelecypoda
Mulinia sp. - 14 -
Mulinia lateralis - - 56
Musculium sp. 2 - -
Tellina sp. 14 - -
Tellinidae 14 21 28
Acarina
Arrenurus apopkensis 14 - -
Thoracica
Balanus improvisus 42 - —
Mysidacea
Mysidopsis almyra ' - - 14
Mysidopsis bahia - - 14
Tanaidacea
Apseudes sp. 14 - 584
Isopoda
Anopsilana jonesi 14 - —
Edotea sp. — - 14
Uromunna reynoldsi 14 7 -



Amphipoda

Corophium ellisi
Grandidierella bonnieroides
Aoridae

Decapoda
Rhithropanopeus harrisii
Ephemeroptera

Caenis sp.

Coleoptera

Stenelmis sp.
Trichoptera

Trichoptera

Diptera

Ablabesmyia mallochi
Ablabesmyia rhamphe grp.
Beardius truncatus
Chaoborus albatus
Chaoborus sp.
Dicrotendipes modestus
Paratanytarsus sp. C Epler
Polypedilum halterale grp.
Polypedilum illinoense grp.

Polypedilum scalaenum grp.

1626

14

118
887



Phytoplankton taxa list (with #/mL) for Jupiter Reverse Osmosis Water
Treatment Plant, collected on 6 September 1995. See map for station
loctions.

Reference Site Test Site 1 Test Site 3

Cyanophyta

Anabaena sp. 18 - -
Aphanocapsa sp. 30 10 36
Aphanothece sp. - 6 -
Chroococcus sp. 10 10 -
Dactylococcopsis sp. 26 102 -
Gloeocapsa sp. - 6 -
Lyngbya sp. 16 20 5
Marssoniella sp. - 6 -
Merismopedia sp. 16 10 5
Microcystis sp. 20 — -
Oscillatoria sp. 30 16 -
Phormidium sp. - 6 -
Romeria sp. 6 6 -
Synechococcus sp. - 10 -
Chrysophyta

Mallomonas sp. - - 5
Bacillariophyta

Achnanthes sp. 18 50 5
Amphora sp. 12 20 -
Asterionella sp. 306 158 106
Chaetoceros sp. 60 204 60
Cocconeis sp. 16 - -
Cyclotella sp. 64 56 10
Cymbella sp. ~ 20 5
Eunotia sp. 18 - 20
Gomphonema sp. - - 5
Gyrosigma sp. 12 - 5
Leptocylindrus sp. 48 128 40
Melosira sp. - 20 20
Navicula sp. 62 72 -
Nitzschia closterium 16 - -
Nitzschia sp. 76 84 25
Pinnularia sp. - 6 -
Plagiogramma sp. 16 - -
Rhizosolenia sp. 98 58 20
Skeletonema sp. 2992 5064 2200
Synedra sp. - - 25
Synedra ulna - 6 -
Centrales 42 46 -
Pennales 60 290 -
Chlorophyta

Ankistrodesmus sp. 16 16 10

Chlorella sp. 60 114 80



Chlorococcum sp.
Closterium sp.
Coelastrum sp.
Crucigenia sp.
Cylindrotheca sp.
Dictyosphaerium sp.
Dunaliella sp.
Euastrum sp.
Eudorina sp.
Gloeocystis sp.
Gonatozygon sp.
Kirchneriella sp.
Micractinium sp.
Oocystis sp.
Scenedesmus sp.
Schroederia sp.
Staurastrum sp.
Tetradesmus sp.
Tetraedron sp.
Chlamydomonadaceae
Chlorophyceae
Euglenophyta
Phacus sp.
Pyrrhophyta
Peridinium sp.
Cryptophyta
Cryptomonas sp.
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