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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Jefferson Smurfit Corporation
County: Duval
NPDES Number: FLO000892
State Permit Expiration Date: 10-31-91
Toxics Sampling Inspection (XSI)
Date Sampled: 7 August 1991
Results: Tentative identification of camphor (280 ug/L), endo-borneal

(420 pg/L), 1-alpha-terpineol (410 pg/L), 1-(4-hydroxy-3-methoxyphenyl) ethanone
(50 pg/L), aromatics (190 ug/L), aliphatics (770 pg/L), and other unidentified
compounds (60 jg/L). The metals aluminum (2110 pg/L) and iron (505 pg/L)
violated Class II1 standards.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 24 June 1991

Results: No toxicity to Ceriodaphnia dubia. Forty percent mortality to
Notropis leedsi. Aeration during bicassay probably reduced toxicity by stripping
volatile compounds. A .chronic biocassay using Arbacia was invalidated due to
problems with dilution water.

Impact Bioassessmentl Inspection (IBI)
Date Sampled: 7 August 1991

Results: Benthic macroinvertebrate community depressed throughout
the system with less taxa recovered from the test sites. Bioclogical integrity
violations occurred at both test sites. Phytoplankton community was relatively low
in density and species richness at all gites. Chlorophyll a lowest at impact sites,
suspected that algal population may be inhibited. Although many potential causes
of biological disturbance are present, data indicate that Jefferson Smurfit is a
contributor to environmental stress in this reach of the St. Johns River,

Water Quality Inspection (WQI)
Date Sampled: 7 August 1991

Results: Nutrients elevated in the effluent, particularly ammonia,
Unionized ammonia content was in toxic range, and may have caused mortality in
the N. leedsi bioassay. Reference and test sites also had high nutrients,
particularly test site 2, where dead fish were observed floating at the surface. AGP
values were low at the reference site, but were above the problem threshold of 10
mg dry wt/L. at the test sites, indicating eutrophication potential. Bacterial
populations were elevated in the effluent, and exceedingly high at test site 2.
Holding times were exceeded for the effluent sample. However, bacteriological
standards were violated in the test site 2 sample.

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



Introduction

The Jefferson Smurfit Company
(formerly Alton Packaging) is locat-
ed at 1915 Wigmore Street in Jack-
sonville, Duval County, Florida. This
facility uses pine wood to produce
approximately 707 tons per day of
Kraft pulp and linerboard. In the
preduction process, up to 6 MGD of
wastewater is generated and dis-
charged to the St. Johns River, Pri-
or to discharge, the effluent is treat-
ed by retention in a settling pond and
by a Unox® treatment system. The
wastewater is also fertilized with
ammonia to promote the growth of
microorganisms which aid in the deg-
radation of wood waste. Sludges are
separated from the effluent before
discharge,

While permit limits for pH (6.0
to 9.0) and temperature {cause no
-harm to receiving water biota) are
relatively straightforward, limits for
BOD and TSS are based on a sliding
scale which is dependent upon the fa-
cility’s phase of production {see
Appendix). Bioassays must also be
performed.

Past problems with the plant in-
clude several exceedences of TSS hm-
its which resulted in enforcement
action from DER. The facility also
sporadically discharges high union-
ized ammonia.

The facility has a mixing zone
which extends radially from the out-
fall for 600 feet. Chronic toxdcity lim-
its apply at the edge of the mixing
zone, while acute toxicity limits ap-
ply within the mixing zone.

The FDER Biology Section has
performed numerous toxicity bioas-

says on this facility, from September,
1981 to the present. Although the
effluent was found to be toxic to Mysi-
dopsis bahiain 1981, 1982, and 1984,
several other bicassays were invali-
dated or were inconclusive. Since the
BOD of the Smurfit effluent causes
dissolved oxygen depletion in the bio-
assay test chambers, it must be aer-
ated during the tests. During some
tests, the D, Q. would drop below 40%
of saturation, thereby invalidating
the bivassay. On other occassions,
partial mortality (e.g., 30% to 40%)
would occur, but it was suspected
that the aeration process was strip-
ping volatile compounds in the sam-
ple, thereby reducing toxicity.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological community
health was made between a reference
site (located in the St. Johns River
near the opposite shore from the out-
fall} and two test sites (approximate-
ly 900 ft on either side of the dis-
charge, to compensate for tidal move-
ment of the effluent plume) (see map
in Appendix). A habitat assessment
was performed in situ to establish

Major characteristics of community structure of control and fest sites.

Test
Site 2

Control
Site

Test
Site 1

Number of Taxa 5 3 2
Shannon-Weaver Diversity 1.92 1.38 0.41
% Polychaeta 33.3 71.3 0
% Malacostraca 33.3 0 8.1
% Sipuncula 0 28.7 0
% Decapoda 16.7 0 0
% Oligochaeta 16.7 0 0
% Thoracica 0 0 91.9
% Predators 8.3 13.8 0
% Collector-Gatherers | 91.7 | 862 18T
% Collector-Filterers 8 0 919
% Scrapers 0 0 0
% Shredders 0 0 0

umper ol Laxa

% Contribution of Dominant Taxon 329 27.0 38.1
Chlorophyll a {ug/1)- 7.3 4.9 3.4
Diatom/Blue-green Abundance Ratio 0.35 0.57 0.40
% Blue-green 36.6 28.6 46.4

% Green 329 19.0 7.1

% Diatoms 19.5 38.1 31.0

% Other 11.0 14.3 15.5

0.3 10.9 11.4
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Effect of discharge on receiving water
{measured as difference between control and test sites).
(Left bar represents comparison between control site and test site 1; right bar
represents comparison between control site and test site 2.)

comparability between sites. Supple-
mental physical/chemical data were
also collected on the effluent and
study sites. Acute screening toxicity
bicassays, using Ceriodaphnia dubia
and Notropis leedsi as test organisms,
were performed on an effiuent sam-
ple (Peltier and Weber 1985, FDER
1985). The effluent was analyzed for
organic¢ constituents (base neutrals,
acid extractables, and pesticide ex-
tractables) and metals. Additional-
ly, nutrient analyses were performed
on effluent, reference, and test sites,

Methods used for all chemical analy-
ses are on file at the Tallahassee DER
Chemistry Laboratory.

Benthie macroinvertebrate com-
munities were evaluated at reference
and test sites. Collection methods
consisted of three ponar dredge grabs
per station (Ross 1990). Phytoplank-
ton was sampled at both reference
and test sites via sub-surface grab
samples, Chlorophyll ¢ was also de-
termined for phytoplankton commu-
nities (Ross 1990). Algal Growth
Potential tests were performed, us-

ing Dunaliella tertiolecta for the test
site samples, following EPA (1974).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed.
Many of these, such as the number
of taxa, Shannon-Weaver Diversity
Index, and chlorophyll ¢ are well
known. Others are briefly explained
here, Excessive numerical domi-
nance of a single type of organism (a
high % contribution of dominant tax-
on) is usually associated with distur-
bance. A decreased diatom to hlue-
green algae ratio (calculated by di-
viding the nmumber of individuals in
the Bacillariophyta by the number of
individuals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions. The
determination of the Quantitative
Stability Index (for taxonomic % com-
position) is a two step process. First,
the relative proportions of major tax-
onomic groups are calculated for each
site. Then, the lesser of the two
percentages for each discrete taxo-
nomic group is totaled. A QSI (%
composition) of 1009% means that the
two sites being compared are identi-
cal. This same type of procedure is
used for caleulating the Q51 (func-
tional feeding groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the num-
ber of taxa, the diversity index, and
the diatom to blue-green algae ratio
are measured as the reference site
minus test site divided by the refer-
ence site. The percent differences
between sites involving the percent
contribution of dominant taxon, chlo-



rophyll ¢, and algal growth potential
are measured as the test site minus
reference site divided by the refer-
ence site.

The following personnel were
involved in this investigation: Wayne
Magley and Doug Gilbert (DER Point
Source Evaluaticn Section), Rita Fel-
ton (DER Northwest District), and
Lyn Burton, Russel Frydenborg,
Kathleen Lurding, and Sandy Me-
Clure (Tallahassee Biology Labora-
tory).

Results and Discussion

Habitat assessment scores for
test sites 1 and 2 were 21 and 29, re-
spectively (Appendix), The shoreline
consisted almost entirely of vertical
seawalls, and the land use swrround-
ing these areas was primarily indus-
trial. No natural vegetative commu-
nities were observed, and the poten.
tial for point and non-point source
pollution was considerable. Although
test site 2 scored higher for sediment
type, the bottom substrate had a
chemical or anaercbic odor with
slight oil deposits. Also, dead fish
were ohserved floating at the surface,
along with an oily sheen. The sedi-
ments at test site 1 were character-
ized as anaerobic mud, and also pos-
sessed a chemical odor., The refer-
ence site was located approximately
100 yards offshore of an area which
is predominantly forested, with most-
ly natural sources of runoff. Habitat
score was 72, primarily because of the
quality of the littoral area and the
community types noted there (grass
bed, beach, and tidat creek). No ab-
normal sediment deposits or odors
were observed, and fish were com-

mon at this site. Water from all three
sites was warm during the sampling
{29.4 to 30.7°C), slightly above neu-
tral in pH, adequately oxygenated
(surface D.O. ranged from 5.4 to 6.1),
and with conductivities ranging from
11800 to 25060 pmhos/em) (Appen-
dix).

The Jefferson Smurfit effluent
sample was not toxic to the water
flea, Ceriodaphnia dubia. A chronic
bioassay using Arbacia was invali-
dated due to problems with dilution
water, Some mortality (40%) to Not-
ropis leedsi did occur in the fish bio-
assay, probably in response to the
unionized ammonia content of the
discharge (Appendix), At the begin-
ning of the test, unionized ammeonia
was calculated at 0.03 mg/L, a level
which can be toxic to some organisms,
With aeration to overcome the BOD
problems came an increase in pH
{(from 6.8 to 8.6) which theoretically
would cause the unionized ammonia
to rise to 1.8 mg/L. Unionized am-
monia levels were probably much
less, since the aeration of the sample

Cuaniitative Stahility Index

@ Quantitative Stalility Index
{algas % composition)

would also tend to decrease this vol-
atile form of ammonia It is known
that these concentrations of union-
ized ammonia, were they present for
very long, would have killed all the
test fish. Itis suspected that the bio-
assay test procedure of aeration con-
tributes to underestimating the tox-
icity of this effluent which would be
manifest in the receiving waters,”
Note that numeronus dead fish were
observed at test site 2.

Analysis of organic constituents
yielded the following results: Di-n-
butyl phthalate (< 3 pg/L), and the
tentative identification {and estimat-
ed concentration) of camphor (280 ng/
L}, ende-borneal {420 ug/L}, 1-alpha-
terpineol (410 ug/L), 1-(4-hydroxy-3-
methyoxyphenyl) ethanone (50 11g/L),
aromaties (190 pg/L), aliphaties (770
ug/L), and unidentified compounds
(60 pg/Ly). Most of these constituents
are breakdown products of the com-
pounds found in pine wood, and their
concentrations are probably not at
acutely toxic levels, although they
may act synergistically to produce

(invertebrade % compoailion, quantilative sample}
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chronic effects on the biota. The es-
timated level of aliphatics detected
in the discharge may be a cause for
conecern. Short chain aliphatics (e.g.,
Number 2 fuel oil) may be acutely
toxic at concentrations as low ag 100-
400 ug/L{Dye and Frydenborg 1980).

Six metals were found in the ef-
fluent. Arsenic (36 ug/L), cadmium
(0.3 ng/L}, and copper (8 g/L) were
reported at values less than the prac-
tical quantitation imits. Aluminum,
iron, and zine were measured at 2110
ng/L, 505 ng/L, and 55 ug/L, respec-
tively. The concentrations of alumi-
num and iron violate ambient stan-
dards for Class III marine waters.

Nutrients were elevated in the
effluent, including total phosphorus
(2.5 mg/L), ammonia (10.0 mg/L}, and
TEN (25.0 mg/L). Nitrate-nitrite was
not detected. Based on parameters
measured in the field, the unionized
ammonia content was caleulated to
be 0.08 mg/L. This concentration is
in the toxic range.

Nutrient concentrations (partic-
ularly nitrogen-containing com-
pounds} at the test stations were
higher than those found in typical
Florida estuaries. STORET data
from 700 estuary stations, for the
period of 1980 to 1989, have been
compiled into a percentile distribu-
tion (Appendix, Joe Hand, personal
communication). Data from this
present study were compared against
these,

Concentrations of total phospho-
rus (0.16 mg/L), ammonia (0.49 mg/
L), nitrate-nitrite (0.19 mg/L), and
TEN (0.8 mg/L) were detected at test
site 2, These ammonia and nitrate-
nitrite levels were higher than 95%
and 84%, respectively, of those found
at all other estuaries in the state, The
increased ammonia at this site may
help to explain the presence of nu-
merous dead fish observed at the
time of sampling, Nutrient levels at

test site 1 were similar with regard
to NO,NQO4 and TKN, but the am-
monia concentration was less than
half, At the reference site, NO9NQO3
and TKN levels were elevated (0.18
and 1.1 mg/L, respectively), higher
than 80%-83% of other estuaries.

Algal growth potential at the two
test stations was somewhat high
(10.9 and 11.4 mg dry wt/L, at test
sites 1 and 2, respectively), as would
be expected from the nutrient concen-
trations. In marine systems (using
Dunalielia tertiolecta), 10 mg dry wt/
Lis considered indicative of eutroph-
ication problems, which are general-
Iy associated with D.O. sags and fish
kills (Ron Raschke, U.S. EPA, per-
sonal communication). In contrast,
AGP at the reference site was low (0.3
mg dry wi/L).

Total and fecal coliform bacteria
were analyzed by the Department of
Health and Rehabilitative Services in
Jacksonville (Appendix), The efflu-
ent contained 5,000 and 17,000 or-
ganisms/100 ml of fecal and total col-
iforms, respectively. Unfortunately,
the holding time was exceeded before
the effluent samples were analyzed.
Bacterial levels at test site 2 were
extraordinarily elevated, 30,000 org/
100 m] fecal and 90,000 org/100 ml
of total coliforms. Concentrations of
these bacteria were considerably low-
er at the reference and test site 1.
The high bacterial counts at test site
2 are in violation of Class III stan-
dards (17-302.560(5) FAC).

The phytoplankton community
consisted of a mixture of marine and
freshwater forms, probably due to the
fluctuating salinities characteristic of
estuaries (see taxa list in Appendix),
Species richness was relatively low
as compared to other estuaries along
the eastern U, S, coast (Manzi et al.
1977}, and ranged from 15 at the ref-
erence site to 21 and 19 at test sites
1 and 2, respectively (see table and

figures). The figure on p. 2 indicates
the degree of difference between the
reference and test sites. Larger dift
ferences (that is, higher percentag-
es) correspond with greater degrees
of degradation. Negative values
mean that the test site is better than
the reference. The figure on p. 3 sum-
marizes similarities between the
sites. Smaller similarities (lower per-
centages) generally correspond with
greater degradation.

The percent contribution of the
dominant taxon was similar for all
three sites, and was the blue-green
alga, Chroococcus sp., in all cases.
The diatom/blue-green abundance
ratio was higher at the test sites,
Overall, the phytoplankton commu-
nity in this portion of the St. Johns
River was of moderate to low density
and diversity. The quantitative sta-
bility index for percent composition
indicated a relatively high degree of
similarity between the test sites and
the reference,.

Chlorophyll a values were also
moderate, but were somewhat high-
er at the reference site than at test
sites 1 and 2, measured at 7.3, 4.9,
and 3.4 ug/L, respectively, Giventhe
high nutrient concentrations in this
area, it is surprising that these val-
ues are near (at the reference site) or
well below (at the test sites) the me-
dian chlorophyll ¢ value for Florida
estuaries. The decrease in secchi
depth at the two test sites (1.4 and
1.5 m at test sites 1 and 2, respec-
tively, compared to 1.8 m at the ref-
erence), was not due to algal turbidi-
ty. This suggests the possibility of
algal inhibition due to light limita-
tion by the highly colored effluent.

The benthic macroinvertebrate
community in this reach of the St.
Johns was notably depauperate, es-
pecially at the test sites. The high-
est taxa richness occurred at the ref-
erence site, represented by five taxa



(although this is still well below nor-
mal). One of these reference site or-
ganisms (Rithropanopeus harrisii)is
considered relatively sensitive to pol-
lution. In contrast, only 2 cosmopol-
itan polychaetes and a sipunculid
worm were ¢ollected from test site 1.
Further, the dominance of Balanus
sp. at test site 2 caused the diversity
to plunge to a very low value (0.41),
Compared to the reference, the de-
creases in diversity of 28% for test
site 1 and 79% for test site 2 are in
violation of the Biological Integrity
Criteria, 17-302.560(7) FAC.

The quantitative stability index
for percent composition indicated
moderate to much degradation, In
the reference-test site 1 comparison,
the QSI for functional feeding groups
showed a high similarity and there-
fore little degradation. However, the
reference to test 2 comparison result-
ed in only 8.1% similarity, reflecting
the very different types of communi-
ties present. Although itis apparent
that, this entire reach of the St. Johns
River is stressed, the area near the
Jefferson Smurfit outfall was more
. degraded. This was especially true
at the station which receives effluent
on an outgoing tide, site 2.

Conclusions

The sample of effluent collected
from the Jefferson Smurfit Compa-

ny was not toxic to the freshwater
invertebrate, Ceriodaphnia dubia,
but caused 40% mortality to the fish,
Notropis leedsi. 1t is suspected that
toxicity of the sample was reduced by
aeration during the bioassay. The
specific cause of toxicity was proba-
bly the unionized ammonia detected
in the sample, but could also have
been related to the various organic
consitinents and metals measured,
Of these, aluminum and iron concen-
trations were in violation of Class II1
standards for marine waters,

Nutrient concentrations were el-
evated in the effluent. Of particular
significance was the 10 mg/L of total
ammonia, which resulted in a caleu-
lated unionized ammonia value of
0.08 mg/L, a toxic level. Concentra-
tions of total phosphorus and nitro-
gen-containing compounds were also
high at the ambient stations, Am-
monia and nitrate-nitrite levels at
test site 2 were higher than 95% and
84%, respectively, of other estuarine
areas in the state. Both the refer-
ence and test site 1 were also elevat-
ed, but not as severely as test site 2
(the station which receives effluent
on an outgoing tide).

Algal growth potential was above
the problem threshold of 10 mg dry
wt/L at the two test sites, in response
to the ample amounts of biocavailable
nutrients, but was low at the refer-
ence site. Conversely, chlorophyll a

was lower at the test stations, This
suggests that some factor was inhib-
iting the natural phytoplankton pop-
ulation, possibly light limitation,

The phytoplankton community
was low in taxa richness and density
when compared to other estuaries in
the Southeastern U. S. Each site was
dominated by blue-green algae
(mainly Chroococcus sp.)but the test
sites also supported more diatoms.
The differences observed between the
reference and test sites were difficult
to interpret due to the generally
stressed nature of the system.

Benthic macroinvertebrate com-
munities at all three ambient sta-
tions were depauperate and chvious-
ly stressed, the test sites more so than
the reference. Highest taxa richness
occurred at the reference site (5), in-
¢luding one organism which is some-
what pollution sensitive, Biologieal
integrity violations occurred at both
test sites, with reductions in diversi-
ty of 28% at test site 1 and 79% at
test site 2.

This particular reach of the St.
Johns River, the “bend” area, is con-
sidered the “most polluted part of the
river” according the the 1990 305(h)
report. Although this area receives
other point source discharges and
urban runeff, the data presented here
indicates that Jefforson Smurfitis a
contributor to the observed environ-
mental problems.
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY
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Location (attach detailed map): County District
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STATE OF FLORIDA

_F_’a*-:B 20t DEPARTMENT OF ENVIRONMENTAL REGULATION
TEFFURSN smuARYT FACILITY SUMMARY
{Facility)

Description of permitted outtall(s):

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

7haC) Q) ~ BS,mil € X100k o O Clray. (e
‘o éwc/wxg ﬁgﬂ DBGSD gy

Describe previous impact bioassessments, WQBEL's, and previous or current enforcement actions:
Qe (0 fpr B0 eeleedanClo- (Cutlyy aul wp ) ¥
T35 Wa/' pso Qnsierly TN NTenhe U, fwu /

w Masch 90 Qugst T, Cnder IV =da]

Dtsclzuss compsrzblzlty of MOR results to past DER results and whether there are trends {impro 09
e Pt breve Avyiand OSL oyrue s
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY COUE:_, . . . STOREY STATION NUMBER:  JOATE (M/LfY): RECEIVING BODY OF WAIEH. .
SUGMITTING AGENGY NAME: _ _ ,§+ . t’s P Y\ ) A
HEMAHKS: LOCATION: FIELD INAME:
¢ ¢ : Poam T Y o
CUENAN B T [ty AL A - iy
Habitat Parameter ] |
1 Excellent Good Fair Foor

Littoral
Alterations

Nono—Unaltered
shoreline.
9-10 peints

Mostly natural
shoreline, but with
oceasional riprap.
6-8 points

Shorelino congiating
mostly of riprap and
vertical seawalls,
3.5 poiats

Shoroline consiating
almost entirely of
vertieal seawalls.
0-2 points

Community Types
Observed -

At least four
communities observed
from the following
list: mrangrove

swamp, -oyster
bar ffrass beddreef,
salterfi/nakug

[")vgﬂﬁ:gbv, or fidal cre

s ar

38-50 points

Two or three
communities observed
from those listed.
26-27 points

Onie community
observed {rom those
listed.

13-25 points

No communities
cheervad from those
listed,

(-12 points

Tidal Fluctuation

=0.75 m.
4-5 points

0.5- 075 m.
3 points

0.25 - 0.5 m.
2 points

<0.25 m.
0-1 point

Freshwater
Discharges/
Alterations

[ 2 ]

Only natural runoff.
4-10 points

Mostly natural runoff,
but with a few, small
stornywator aources.
6-8 points

Considerable
stormwater discharge
from local ronds,
purking lobs, ote,

3-G points

Extensive manmade
dischargas, sapecially
from canals draining
lare tracte of land.
0-2 points

Flow and
Wave Action

L]

Light to moderate
wave action present
except under the
harshest weather
conditions, Flow
unrestricted by
manmade structures.

9-10 points

Heavy wave action
gometimes present
even during average
weather conditions, or
flow restricted by
manmade structures
go that velocities ure
very high,

0-2 points

Sediment Type

Combination of sand,
gravel, and shell.
12-15 points

Primarily sand, with
small areas of mud.
8-11 points

Mixture of sand snd
mud, o1 well-eerated
mud only.

4.7 points

Anagerobic mud,
0-8 points

TOTAL SCORE

COMMENTS:

ANALY S5 [JATE s,

<o

AMALYBT.

(Nl T a

SIGHMA TRz,




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CQDE: |

STORET STATION NUMBER:

DATE (WD

RECEIVING BODY OF WATER;

6-8 points

3-5 points

SUBMITTING A.tj.;_‘;'.N(_:IITAME:__d“__ e < ke r.]—fb‘f\ ~ A\E S g
AEMARKS: LOCATION: FIELDHIDVNAME:
{: ; _ / <l L "_'“““/ § e ,
TL e INOT ST Voo T
Habitat Parameter ' Good Fai .
| "SGoTe. Excellent 00 air oor
Littoral Nono—Unaltered Mostly natural Shoreline congisting | Shoreline consisting
Al . shoreline, shoreline, but with mostly of riprap and [ almost entirely of
terations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.

0-2 points

At least four
communities observed
from the following

Two or three
communities ohserved
from those listed.

One community
observed from those
listed.

No communities
observed from those
listed.

Alterations

[ 3 ]

astormwater sources,
6-8 points

from local roads,
purking lots, ote,
3-5 points

Community Types list: mangrove 26-37 points 13-25 points 0-12 points
Observed swamp, marsh, oyster
" mr— | bar, grass bed, reef,
saltern, natural
beach, or tidal ereek.
38-50 points
Tidal Fluctuation |[>0.75m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Discharges/ 9-10 points but with a few, small | stormwater discharge | discharges, especially

from canals draining
largro tracts of lond.
(-2 points

Flow and
Wave Action

Light to moderate
wave action present
except under the
harshest weather
conditions. Flow
unrestricted by
manmade structures.

9-10 points

Heavy wave action
sometimes present
even during average
weather conditions, or
flow restricted by
manmade structures
so that velocities nre
very high. -

0-2 points

Combination of sand,
gravel, and shell,
12-15 points

Primerily sand, with
small areas of mud.
8-11 poinis

Mixture of sand and
mud, or well-aerated
mud only.

4-7 points

Anagerobic mud.

0-8 points

TOTALSCORE [ J

COMMENTS:

ANALYSIS DATE;

X0~

ANALYST:

-y

Al e

BIGNATURE

/

/ ":_, __,-" ) )’; S

v




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

STOAET STATION NUMBER:

BATE (MDY

SUBMITTING AGENCY CODE: RECEWING BOOY OF_ WATEF_i: ."\
SUBMITTING AGENGY N:ME — 1? ,,7\,:, I < &L \._T.':\’.' o 5\ AR
REMARKS: LOCATION: FIELD IDVNAME i
-r".» : - : - o T
AN R NSNS N
Habitat Parameter i
Excellent Good Fair Poor

Shoreline consiating

Littoral None—Unaltered Mostly natural Shoreline consisting
Alterati shoreline. shoreline, but with mostly of riprap and | almost entirely of
lons 9-10 points occasional riprap.. vertical seawalls. vertical seawalls,
6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

communities observed
from the following

communities observed
from those listed.

ocbserved from those
listed.

observed from those
listed.

Community Types L. onerove 26-87 points 13-25 points 0-12 points
Observed swamp, marsh, oyster
| bar, grass bed, reef,
saltern, natural
beach, or tidal creek.
38-50 points
Tidal Fluctuation }-0.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runeff.. | Mostly natural runoff,| Considerable Extensive manmade
DiSChargEES/ 9-10 pointg but with a few, small |stormwater discharge ) discharges, sapecially
H stormwater sources. |from local roads, from canala draining
_A]teratlons : 6-8 points parking lots, ote, large tracts of land,
m 3-5 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present .
Flow and except under the even during average
Wave Action harshest weather e R weather conditions, orf

conditions. Flow
unrestricted by
manmade structures.

flow restricted by
manmade structures
go that velocities are

9-10 points very high.
0-2 points
Sediment Type Combination of sand, | Primarily sand, with ] Mixture of sand’'and | Anaerobic mud,
] gravel, and shell. small areas of mud., |mud, or well-aerated | (-8 points

12-15 points

B-11 points

mud only.
4-7 points

TOTAL SCORE

COMMENTS:

AMALYSIS DATE:

27

&

ANALYST;
. o~y
(e fomn g o7

- f

SIGNATRE:

A '__.:‘

LT

s oL ' _‘:"-. .

H e e Y{ .

- / L K rd -
£ 7



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUDMITTING AGENCY CODE:__ . |STORETSTATION NUMBER:  |DATE (M/OM): nccmwmcnoovoswn:n
SURMITTING AGENCY NAME:___ B -
e e S 1" S r‘.}
REMAHKS: ' | rocaTion: FIELD IVNAME :
T ] oo PN
b O™ T b \‘ . . e

RIPATRIAN ZONEANS TREAM U ATUIES
Predominant Surrounding Land-Use (speclly relative percent In each category):
Forest Field/Pasture Agricultural Rosidontial Commarcial Industrial Other

[ } = ,:j] l ’ l I [ J | ]
Local Watershed Erosion (checkbok): None lg’ Moderate Heavy

Lesal Watershed NPS Pollution (check box):  No evidence | ‘3’ Some potential scurces D Obvicus sources f::{
i

“aint-Seurco Poilution (fist location ard describa);

es
lmpounded Y
High Water Mark (m above’bed}: 3 | Velocity (range, mvs): d {Channelized b
Canopy Cover % (check box):  Open: [g/ Lightly Shaded:[ ] ~ Moderately Shaded: Heavily Shaded:{7]
SEDIMENT/SUBSTRATE
Sediment Odors: ~ Normai:[ ] Sewage:[:] Petrateum:[7] Chemical:| "} Anaerobic:[ | Other:[" ] F

=

Estimated Stream Width (range, m): Estimated Stream Depih (range, m):l' ?ﬂ b

A

o

Sediment Qils: Absent:[_] Slight: [ ] Moderate: [ ] Profuse:; |

Sediment Deposits:  Sludge:[]  Paper Fiber[ ] Mud:[7] Sand:[5]  Sheit[7] Other:[T]
Substra*z Types (estimated % surface coverago)

Limestone: Sande:IUCIay Mix:
Consolidated Clav: Clay/Silt {inorganic):

Grave!fShell _ T Coarse Organic Debris:
S lmi - _‘“_‘ 3 me-]-—"—-" ) Mud/Muchk (orqanic):

WATER QUALITY

Temp C)y D.0. (mo): | Secchi Depth (m): I /,---'3;-_ ]
Top | | P (3U). ]
Mid-depth ol 6 O .4 _Conductivity (umhorcm): m’éﬁ"\’u;w]
Boitom Lo L% w o Other Parameters: '

Stream Type (check box): Blackwater: D Deep Aquner Fed:{ "] Surficial Aquiter Fed:[7 ] Altuvial: [T ] othen [
Water Odors (check box): Normal.'[z/ Sewage:[] = Petroleum:|”] Chemicat{ |  Other:f_] .

Water Surface Oils (chack box): Slictk:[] Sheen:[ ] _ Globs:{ 7]
Clarity {check box): Clear:[T]  Slightly turbid:["| Turbid: 7] o,r:aque:{j
| Color {chack box); Tannic: IL_":]/ Green (akgae)[" | Clear:{ ] Othor: [ ___
Weather Conditions: Abundanca: Absent : -~ Comme = noan
Periphyton 2 Rare o:E;imn Abu_j_q.ari
S Fish [l I g [
Aquatic Macrophyies i fd— *° | |
i
ron/sulfur Bacteria ' R i B
AN DATE AMALYST: ., . SIGHATURE: : 'mf?

- - .
P! ) 7 e ! i e : ity : £ o
- e Fa e . c. P : :

h : VA / T R e . . . Af




STATE OF FLORIDA
DERPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUCMITTING AGENCY CODE: BIORET STATION NUMEBER: DATE (MDYY: RECEIVING SO0Y OF WATER:
H L - . ]
SUTMITTING AGENCY NAME ——ere G Towpe oo
REMARKS: - . LOCATION: FIELD I NAMEG: .
e L . N . —\'\ f. .., AT» . _— \
3

RIPARIAN ZONI/INS THEAM CEATURES
Predominant Surrounding Land-Use (specity relative percent in each category):
Forest FtOiCUPdSlUI’O Agricultural Rosidential Commarcial Industrial Other

Local Watershed Erosion (chack box): Norne [[] Moderate Heavy {-‘
Local Watershed NPS Pollution {sheck box): No evidence || Some petential sources ] Gbvious souices =

Paint-Source Pollution (list locaticn and describa).

o

-y

Estimated Stream Depth (range, m):[!

yes

Impounded £ [ -
Channelized £

Heavily Shaded:[~]

Estimated Stream Width (ranga, m}:

High Water Mark (m above bed): : Velocity (range, mvs):
Canepy Cover % {check box): Open: @/ Lightly Shaded. - Moderately Shaded: §%

SEDIMENT/SUBSTRATE -
Sediment Odors:  Normal:[_] Sewage:[ ] Petroleum:["] Chemical: [T} Anaerobic: [*} Other: ] £

Sediment Oils: Apsent:[w ] Stight: Moderate:[_ ] Profuse: | |

Sediment Deposits:  Sludge:[ ] Paper Fiber[ ] Mud:f-1  Sand:[T] sheli:f ] Other:[7]

Substra‘z Types (estimated % surface coverage):
Limestone: G Sand/Silt/Clay Mix:
Consolidated Clay: : _ Clay/Silt (inorganic}:
Gravel/Shell S Coarse Organic Debris:

Sand- T MudMuck {organic):

WATER QUALITY

. Temp. (0) | Secchi Dopth (m):
_Top [ty pH (SU):
Mid-depth |~ =3 G ¢ - | T Conductivity (umho/cmy:
Bottom | i I wof o) Other Parameters:
Stream Type (check box): Blackwater: [:I Deep Aquﬁ'er Fed:[" ] Surficial Aquifer Fed:["| Alluvial: [ ] Other: L
Water Odors (checkbox):  Normal:[.] = Sewage:[ ]  Petroleum:[”] Chemical[~|  Other:[]
Water Surface Qils (check box): Slick:[] Sheen:[,} Globs: None:
Clarity (chock box): Clear:[ ] Stightly turbid:[] Turbid: [T Opaque:|” |
Color {check box): Tannic:{ 3 - Green (algae):{~ | Clear:[ ] Other:{}
Weather Conditions: Abundance:  Absent Raia Comr Abung 5
her Cor Periphyion ¢ L_:!F‘ [j e cImon f\bm..gam
Fish a 1 {1 o
Aquatic Macrophytes e I i
ironssultur Bacteria ] W ™
AGAY S5 DAYG: \_ ANALYE T . SIGNATUTE: } I




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUBMITTING AGENCY CODE e | SY0NET STATION NUMBER: DATE (M:Q¥r): RECEWING BODY OF WATER:
; Y . T - N .
SUBMITTINGAGENCY WAME:_ ___ ... VIR T ¥ S 1 ‘\\') b
i e e e b m e = e e ¥ 1 - - L F .
M MARKS; .| LOCATION: FIELD IDGHAME:
J—— - L A e
) ¢ (,: il s ;o a -.4 . Ligm P ™~

FIPAIUAN ZONIANS TREAM [EATURES
Predominant Surrounding Land- Use (spacify ralative porcant in each category):

- Forest Field/Pasture Agricultural Resrdonllal Commercial (ndustrial
T l I i e | | i S I I _ l::igj- P j L [f ALy ::155"i
Local Watershed Erosion {check box); None [E/ Moderate [ ] beavy )

Local Watershed NPS Pollution (chesk box): No evidence || Some potential scurces M Oobvicus sources 541
Point-Source Pollution (list location and dascrive}:

— T !

JI LA B r‘-‘_f‘.‘l_) { . A—:-II-'
Estimated Stream Width (range, m): Estimated Stream Depth (range, my[= " f o - | ded
: mpeunde

High Water Mark {m above bad): =1 | Velocity (range, mys): :| tFChannelized
Canopy Cover % (check box):  Open: [E/ Lightly Shaded: [ | . Moderately Shaded: Heavily Shaded: {77
SEDIMENT/SUBSTRATE
Sediment Odors: Normal:[ "] Sewage:[ ] Peiro[eum:m/C’l';emicaI:g'Anaerobic:D Other:{ "] _
Sediment Oils: Absent:[ ] Slight: [E/ Moderate:{_ | Profuse: | ] |

Sediment Deposits: ~ Sludge:[*]  Paper Fiber:[ |  Mud:[ | Sand[] Shell: ] Othen [~

Substra*z Types (estimated % surface couerage)
Limestone:

Sand/SilClay Mix:
Clay/Silt {inorganic);

Consolidated Clay:

GraveIfSheil o Coarse Organic Debris:
© Sand _ ___*__ o Hﬁ Mud/Muck (org:m[c}“:. ..
WATER QUALITY
| Temp. 0 1 |__Secchi Depth (m):
Top T s oH (U
Mid-aepth [~ o " [ - Conductivity (umho/cm);
Bottom [oamn e sl Other Parameters:

Stream Type (check Lux): Blackwater:{_| Deep Aquifer Fed:[_| Surticial Aquiter Fed:| | Alluvial: [=] Other: [}

Water Odors (checkbox): *  Normal:f ] Sewage:[¥ Pelroleum] J" Chemicat:[[}" Other: E

Water Surface Qils (check box): Slick:[_] Sheen: ./ Globs: ' None:[" |
Clarity {check box): Clear:{7} Slighily trbid:[_| Tuebid: 4" Opaque:{” |
Color (chack box): Tannic:’{zr Green (algae):[-| : Other:f7]__
aath itions: Abundance: MG by
Waather Conditions Periphyton Cor&non ﬂhuir-jjan
(‘,\ R Fish i
frooss Aquatic Macrophytes - M
tron/sulfur Bacteria . ]
ANALYSIS DATE: e NS SIGNATURZ: g
Y ST (oo idt A ’




DER Bmlogy Section — Acule Bioassay Bench Sheel

Sample ‘%ourcad{.ﬁfﬁif.ﬁ Q.0 - ~>1"15.% 4 G:‘I, e Somiple Colloction,

Address/Clty: _ R w.  VastBegloning: Da
County: DU‘—V‘ (JIl Test Ending: Da

T o
Contect/District; \iik}\_i‘_l,_f_k }\‘* /x\j!‘} Test Qrgantsim;

NPDES Permit #: 7 LOCAD YR cutaing o LisSlegeager T

tnotrument Calibrations:

Test Nuinbet: 71 of 2,_“4 ng\?ype Sé\roaf?“}g | Definilive ot 0o Cond Toma
I“I

(Stalio| Static Renuwat | Flow-thraugh
Rlemarks: \Lj; Mstse T e O e o e+
wwcif Ft i A el @’) *”*";“*“ e 24hr
i i L,ﬁ ML A oilnn v 505 M'/ // 48 hr _

ot .
Numhﬂr Live _ oo (mgfl!_m_"_ |

[ Cane, | Chombar & 22 | a8 1% 24 | a8

e " ‘_!.A‘t.'."ﬂl B \u’_'(lﬂm;'. )
AT D =05 (o 1 s 2k
i

™

s

i
e
AN S K-

I
1
i
i
i
I
I

>

5,

-
VhAl vyl

i e e e B omrmoene ) | v [ P O [T ..__.I__._..._ .

e

G lLe s URE HHI20 8 01553 v /it

-

- ——— - — Cewmr e me i e e e

A

IS VIN
PNAM BT
. N

i
0

- - — - - —_— ;I_
S . 1 SR S S .
[ NP . SRR P SR RNV § . — — UV T PR S 1 E
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|

|

!

i

i

|

|

i

i

|

|
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__lr___‘__,._ e

|

Measured/Loaded by % [\*\F M+ '{Y\[‘? hﬁi(: _I_/H&-; I‘“ n,\p‘il‘h‘; D'M: '4‘1—“ HL [L\f [}
Recorded by: oot W A AT (A s ng iy 1y J1 n_’)‘j.”a LRy

Inyestigators' Slgﬁatures Wator -qualtity Paramaters
PR CLG-?}’Y" Aok o A Cund. Water hod
mm AP Fisld Tot. Resid. Cia: f TR O] ded m;\

A ERALI e Lab Tot, Rasid. Cla: fisey Wi il 00 ik i
Akalinty:_j0F {:‘5’ 28 hd, '.ﬁ}r\;__-___._ B

e ) ardnass: |30 O RBY [Hah N
%m_ Totat Ammonla: ¢ “,__J___;ﬁ._,‘ U A SRS B,

Aiaviewar Ammonla meter slope:

Sample [ Method Moasured by

| Se




DER Biology Section — Acuie Bigassay B“encifanfﬁe

Kffeysen SmuanT

Sampte Source:

Address/City:
County:

_Du\/ t\.)\

ContacDistrict: S tyr) AAJL EKL\"T / ‘\Jﬂ

NPDES Pormit #: -2 0000Y {2 "f*'(‘“i' Outfall 2 QO ‘_

Test Number: __/ ot L Tast Typ&h@m | Definitive

Sample Collaction:

Test Beglnning:

) Timd0Z9
Date &f25 Ct_l Time BUQ :

Test Ending: Dato 4./ AN Time /7
Test Organism: _AL. ',QC«,L?.:L/;{ :

Llfo Stage/Age: 20 _clags

Instrumem Calibrations:

,In~ 2atigators' Sighatures

fih CL\ 1/"4(\ U’L-—& b
ﬂ\ Zﬁbfx_i j’

Lab%t Resid. Ciz

Hardnass:

HEy s

Alkatinity:  f ;

Total simmaeniac

Wator quality Parameters

Woll Water! Cond Wator
P .f;q ";: ;

samply
O

| Method |
}n!‘.’. ‘-(IR

[

| ]
,’m i

L aﬂulr T i)

'/,. B

Measuyre
LN IS

__tme%_imfmfim

Cond - Temp
(‘%tzmc | Static Renewal } Flow-through \ 2979 R R
Remarks; .l o s {{/ _ ohr A 7 ?( (( gﬁ ch ‘,ég“ f-d/f 5 <0 l(- At
A ifz,« o Concivev e S g 28 hr 7 z/ 3Fb0 243 piy A0 3L
ey “r\,,CC{ N 4ahr79 w27 d 35 E“Qab__ﬁﬂs_f_i,j’
o A ek "U C\-‘"‘" “"(‘ )
- u,.')"ﬁ:;]-.;.,,* PRI ,.(f/ju Nun@p_r_lzive DO (mgfl} pH Tomp. (* C} Cond {umhosgicm)
’ Conc. | Chamber#f 0 | 24 [ 48 [ 0 | 24 24 | 48 | o | 24 [ 48 24 | 48
Con 158 R SRR B VN SO Y R 5;5’?_4993‘5?_;8.{7)'-\’,%’2 50,
CALZS S s b Mgl e RiBii s
N g T e . .
\ . i' ‘ .8 ..-\>__. . ‘) L fJ {; ))”i,rf_}‘f e ot ._.1‘_.{_:__-_)_ )
S I O D O |
i } o e e e fi
; i b
E | ) B | B | - ————
{ B - - e —— ———— - —p —— [F T — - — —_—
| ) I S - S . I _
P . S AU (PR SR SR P S - - -
S I N S ~ — _
B e e B
|- RN IL ......... -+ R - N
— [ P — : _ — l - . - - -
' i
4 _ S — _ - B
. i - _ - }
|
_____ p - . - S S
..... S r - - — ]
. DS O IR RN S S, et
s Toaied by | B ] L FUE TS| MHME e PN TN (e Aejing M e
Tecorded by mf‘;l’ 30 _,f""',r-- Iy 1.’.)_—\ )9'})" %C‘.T }}i ;)\ ﬂj" Azl ol };f rwhj_! f) (‘"
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Chemistry summary table for
Jefferson Smurfit Corporation

Effluent

Control Site  Test Site 1

Test Site 2

Di-n-butyl phthalate 3K
Tentative id‘s & estimated cone.:

camphor 280

endo-borneal 420

1-alpha-terpineol 410

1-{(4-hydroxy-3-methoxyphenyl) ethanone 50

aromatics 190

aliphatics 710

Unidentified Compounds 60

Aluminum 2110 A
Arsenic 35T
Cadmium 03T
Copper 8T
Chromium 10U

Iron 505 A
Lead 15U
Mercury 02U
Nickel 50

Silver 0.14U0
Zi 55 A

Ortho-phosphorus I.5A 0.092 A 011 A 0.16 A
Total phosphorus 2.5 0.09 . 0.11 0.16

Ammonia 10.0 A 0.055T 0.20 A 0.49 A

Nitrate+Nitrite 0.04U 0.1 A 0.I8 A 0.19 A

25.0

1.10

0.76

.80

Habitat Asséssment

D.0O. (mg/L) . . .

pH (SU) 6.6 7.4 7.3 7.2
Conductivity (umhos/cm) 11800 25060 22920

Temperature {(°C) 40.9 30.5 29.4 30.7

Bioassay Fish 40% mortality
Bioassay Invertebrate Not {oXi¢

Fecal coliform * 5,000 230 300 30,000
Total coliform * 17,000 1,100 2,300 90,000

* Samples exceeded holding time

A - Value reported is the mean of two or more determinations
K - Actual value 18 known to less than value given

T - Value reported is less than the practical quantitation limit
U - Material was analyzed for but not detected; The value reported is the minimum detection limit




Typical Estuarine STORET Values Based on 1980 - 1989 Period
(Produced by Joe Hand DER Standards & Monitoring)

Parameter Percentile Distribution

10 30 50 70 - 95
BODS5 (mg/L) 0.70 110 150 190 400
Chl a - corrected (ug/L) 3.28 5.13 693 960 22.20
DO (mg/L) 5.00 6.10 6.60 7.10 9.00
TKN (mg/L) 0.34 0.50 0.69 0.82 1.49
NH3 +NH4 (mg/L 0.02 0.04 0.06 0.09 0.28
NO2+NO3 (mg/L) 0.00 0.01 002 005 0.23
TP (mg/L) 0.02 0.07 0.11 0.17 0.59
FC (MFM/100 ml) 40 100 150 40.0 396.0
TC (MF1/100 mL) 7.0 240 650 100.0 1300.0
Total Residual (NFLT mg/L) 7.0 115 190 25.6 76.0
Secchi (m) 0.60 0.80 1.0 1.2 26
Water Temp (C) 20.27 24.00 2500 26.20 29.10
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_ NS
late Collected 8-7-91 Date Rec'd Date Reported f8-14--9)
ab . Station Total Fezal Facal Entero- E. Coli.
o, No. i form tﬁﬁ?@éorm Strep. cocel
MPN/ME* * N/ME* * MPN/MF* * MF MF
- ———nt
Q3227 Control 1,106 230
03228 Test 1 2,300 300
093229 Test 2 90,000 30,000
03230 Effluent 17,000 5,000

*41l results reported as MPN or MF value per 100 ml.

*Method used is that which is circled.
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Macroinvertebrate taxa list for Jefferson Smurfit, Duval County, collected via
ponar dredge, on 7 August 1991.

Test Site 1 Test Site 2 Control Site

Decopoda
Rhithropanopeus harrisii - -
Malacostraca

Corophium lacustre - -
Uromunna reynoldsi - 12
Oligochaeta

Undetermined Marine Oligochaeta
Polychaeta

Neanthes succinea

Streblospio benedicti

Sipuncula

Undetermined Sipuncula
Thoracica

Balanus sp.
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Phytoplankton taxa list and abundances for Jefferson Smurfit Corporation,
Duval County, collected in the St. Johns River on 7 August 1991.

Control Site Test Site 1 Test Site 2

Diatoms
Achnanthes sp. -
Chaetoceros sp. -
Cocconeis sp. . -
Coscinodiscus sp. 43
Cyclotella sp. -
Ditylum sp. -
FEunotia sp. -
Mastogloia sp.
Melosira sp.
Navicula sp. 172
Nitzschia sp. 344
Nitzschia sp. 1 -
Nitzschia sp. 2 -
Nitzschia sp. 3 -
Pleurosigma sp. ~
Rhizosolenia sp. -
Skeletonema sp. 86
Chlorophyta
Arthrodesmus sp. 43
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Chlamydomonas sp.

Coelastrum sp.

Gloeocystis sp.

Pediastrum sp.

Scenedesmus sp.

Tetraedron sp.

Ulothrix sp. 172
Unknown Chlorophyte Flagellate 301
Cryptophyta

Cryptomonas sp. 1 258
Cryptomonas sp. 2 129
Cyanophyta

Anabaena sp. 43 - -
Aphanothece sp. - - 132
Chroococcus sp. 1160 47 1407
Merismopedium sp. 86 44 176
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