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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: ITT Rayonier, Inc.
County: Nassau
NPDES Number: FLO000701

State Permit Expiration Date:

Toxics gampling Inspection (XSI)
Date Sampled: 25 July 1991

Results: Many organic constituents were detected in the effluent (see
Chemistry summary in Appendix). Contaminants which were present in
quantities high enough to be of possible concern include aliphatic hydrocarbons
(950 pg/L) and unidentified organics (910 ug/L). Several metals were also
measured in the effluent (Appendix). The concentrations of aluminum (1770 pg/L)
and iron (1600 pg/L) were in violation of Class III standards.

Compliance Biomonitoring Tnspection (CBI)
Date Sampled: 25 July 1991
Results: Chronically toxic to the sea urchin, Arbacia punctulata, at an
effluent concentration of 5%. NOEC = 1%. Because the facility has a mixing zone
which theoretically achieves a dilution to 1%, this level of chronic toxicity is not a
viglation.

Tmpact Bioassessment inspection (IBI)
Date Sampled: 25 July 1991

Results: - A 64% decrease in macroinvertebrate Shannon-Weaver
diversity at test site #2 (compared to the reference site) constituted a violation of the
biological integrity criterion (17-302.560(7) FAC). Algal growth potential results
(ranging from 14.5 mg/dry wt/L to 21.5 mg/dry wt/L) indicate that the waters near
the ITT outfall may be subject to eutrophication effects. Phytoplankton taxa
richness at the three ITT stations was considerably less than that found in other
east coast estuaries. It is possible that algal populations were inhibited by
components of the ITT discharge (e.g., color).

Water Quality Inspection (WQI)
Date Sampled: 25 July 1991

Results: Low dissolved oxygen (3.2 mg/L) was observed at the test sites.
Ammonia (34 mg/L) and TKN (200 mg/L) were exceptionally elevated in the
effluent. Total phosphorus (5.6 mg/L) was also high. Unionized ammonia was
calculated to be 1.7 mg/L, which i8 acutely toxic. The concentrations of ammonia
and TKN at the stations near the ITT outfall (including the Lanceford Creek
station and 2 test sites) were higher than those found in 95% of Florida estuaries.

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

ITT Rayenier, Inc. is a chemical
cellulose pulp mill (sulfite process)
located in Fernandina Beach, Nas-
sau County, The main 26.31 MGD
industrial waste treatment system
consists of primary clarification and
mechanical aeration in a 34 acre la-
goon. Effluent (outfall 001} is dis-
charged only on outgoing tide to the
Amelia River (see map in Appendix).
A 125,000 m? mixing zone has been
granted for outfall 001, which theo-
retically achieves a dilution ratio of
100:1 (Appendix). Another permit-
ted outfall (002) discharges 8 MGD
of backwash and regeneration water
to Jackson Creek and thence to the
Amelia River. The 001 outfall was
emphasized in this study. Permit
limits for the 001 outfall are as fol-

lows: flow (26.31 MGD maximum), -

pH (6 to 8.5), TSS (42,500 lbs/day
maximum, 31,100 lbs/day as daily
average), BOD (47,250 Ibs/day max-
imum, 27,000 Ibs/day as daily aver-
age), toxicity bioassays (conducted
monthly). Additionally, tide, temper-
ature, and ammonia must be record-
ed daily. Permit requirements for the
002 outfall are: flow (8.0 MGD max),
arsenic (0.05 mg/L maximum), cop-
per (0.5 mg/L maximum), TSS (mea-
sure twice/week), and that selenium
and silver be sampled once per
month. The dissolved oxygen stan-
dard 17-4.244(4) FAC is applicable
within the mixing zone, whereas
chronie toxicity 17-3.021(3) FAC shall
be met at the edge of the mixing zone.
A dissolved oxygen SSAC of 3.2 mg/
L has been granted to this facility.

Several exceedances of permit
limits in the past few years, includ-
ing BOD and TSS, have resulted in
enforcement action from DER. Oth-
er problems at the facility, such as

releases of large amounts of hot and
cold spent sulfite liquor into the Ame-
lia River, have also resulted in en-
forcement proceedings, Bioassays
conducted by the DER Biology Sec-
tion indicate that the effluent from
the 001 outfall has been acutely tox-
ic on all five samplings between 1981
through 1987. Samples from the 002
outfall sometimes contain high lev-
els of silver, arsenic, and selenium,
in violation of Class III standards
(Appendix).

Methods

The foeus of this investigation
was to determine the discharger’s

effects on the receiving waters. A
comparison of macroinvertebrate
community health was made be-
tween a reference site (located in the
St. Marys River between the North
River and Cumberland Sound} and
two test sites (located 100 meters
west of and 615 meters east of the
discharge in the Amelia River). An
additional station for phytoplankton
and other chemtical parameters was
established in Lanceford Creek,
However, data collected there indi-
cate probable influence from the ITT
effluent plume. Historical macroin-
vertebrate reference data from the St.
Marys River were used due to the
apparent contamination at the
Lanceford Creek Site. A habitat as-
sessment was performed to establish
comparability between sites. Supple-
mental physical/chemical data were

Major characteristics of cornmunity structure of control and test sites,

Test
Site 1

Test
Site 2

Reference
Site

7

Number of Taxa
Shannon-Weaver Diversity 4.2
%Polychaeta 60.9
%Pelecypoda 2.7
%Malacostraca 8.1
% Nemertea 0
% Oligochaeta 18.2
% Other 10.1
% Predators 9.6
% Collector-Gatherers 51.7
% Collector-Filterers 2.7

% Contribution of Dominant Taxon 91.4 23.6 23.0
Chlorophyll a (mg/m2) 15.5 6.5 8.0
Diatom/Blue-green Abundance Ratio 1.0 0.71 0.69
% Blue-green 0 26.4 23.0

% Green 0.8 9.1 20.1

% Diatoms 96.1 63.6 51.8

16.3 21.5 14.5
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Effect of discharge on receiving walter
(measured as difference between conirol 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.)

also collected on the effluent and
study sites. A chronic bioassay, us-
ing Arbacia punctulata as the test
organism, was performed on an ef-
fuent sample (EPA 1988). The ef-
fluent was analyzed for metals and
for organic constituents (base neutral
and acid extractables, and pesticide
extractables). Additionally, nutrient
analyses were performed on refer-
ence and test sites. Methods used for
all chemical analyses are on file at
the Tallahassee DER Chemistry Lab-
oratory.

Benthic macroinvertebrate com-
munities were evaluated at reference
and test sites. Collection methods
consisted of three petite ponar grabs
per station. Phytoplankton was sam-
pled at test sites via a subsurface
grab sample. Chlorophyll a was also
determined for phytoplankton com-
munities (Ross 1990). Bacterial pop-
ulations were analyzed for total and
fecal coliforms following the methods
of APHA (1989). Algal Growth Po-
tential tests, using Dunaliella terti-
olecta as the test organism, followed
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 a are well
known, Others are briefly explained
here. The determination of the Quan-
titative Stability Index (for taxonomic
% composition)}is a two step process.
First, the relative proportions of ma-
jor taxonomic groups are calculated
for each site. Then, the lesser of the
two percentages for each discrete tax-
onomic group is totaled. A QSI (%
composition) of 100% means that the
two sites being compared are identi-
cal. This same type of procedure is
used for calculating the QSI (func-
tional feeding groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites mvolving the num-
ber of taxa and the diversity index
are measured as the reference site

minus test site divided by the refer-
ence site.

The following personnel were
involved in this investigation: Lee
Banks and Jim Wright (DER North-
east District), Mike Tanski (DER
Water Facilities) and Lyn Burton,
Russel Frydenborg, RKathleen Lur-
ding, and Sandy McClure (Tailahas-
see Biology Laboratory).

Results and Discussion

The receiving water for the ITT
Rayonier discharge, the Amelia Riv-
er, is 4 marine tidal estuary (Appen-
dix). The shores of the Amelia Riv-
er, Lanceford Creek, and also the St.
Marys River are dominated by Spar-
tina and Juncus, Macroinvertebrate
data from the St. Marys site was used
for this study due to evidence (dis-
cussed later) that the Lanceford
Creek site was highly contaminated
with effluent. Habitat quality at the
St. Marys Reference Site (69 points)
was comparable to that of the test
sites (test site 1 = 63, test site 2 =
60). Conductivity was similar be-
tween sites, ranging from 32000
pwmhos/em to 34500 pmhos/cm. Low
dissolved oxygen (3.2 mg/L) was ob-
served at the test sites. Since the
facility has been granted a Site Spe-
cific Alternative Criterion (SSAC) for
a minimum of 3.2 mg/L of dissovied
oxygen, this is not a violation.

Many organic constituents were
detected in the effluent (see Chemis-
try summary in Appendix), Contam-
inants which were present in quan-
tities high enough to be of possible
concern include aliphatic hydrocar-
bons (950 pg/L} and unidentified or-
ganics {910 pg/L). Aliphatic hydro-



carbons (e.g., #2 fuel ail) may produce
toxicity at concentrations as low as
100 pg/L {Dye and Frydenborg 1980).

Several metals were also mea-
sured in the effluent (Appendix). The
concentrations of aluminum (1770
pg/L) and iron (1600 pg/L) were in
violation of Class III standards.

The effluent was chronically toxic
to the sea urchin, Arbacia punctula-
ta. Reproductive impairment was
observed as low as the 5% concentra-
tion of effluent. The no observable
effect concentration (NOEC) was 1%.
Because the facility has a mixing
zone which achieves a 100:1 dilution,
this level of chronic toxicity is not a
violation,

Ammonia (34 mg/L) and TKN
(200 mg/L) were exceptionally elevat-
ed in the effluent. Total phosphorus
{5.6 mg/L) was also high. Unionized
ammonia {(based on effluent param-
eters measured during bioassay) was
calculated to be 1.7 mg/L. This level
of unionized ammonia is acutely tox-
ic.

The concentrations of ammonia
and TKN at the stations near the ITT
outfall (including the Lanceford
Creek station and 2 test sites) were
much higher than those found in typ-
ical Florida estuaries (see Appendix).
STORET data from 700 estuary sta-
tions, for the period of 198G to 1989,
have been compiled into a percentile
distribution (Joe Hand, personal
communication). Data from this
present investigation were evaluat-
ed against these (see table in Appen-
dix).

The three stations in the vicini-
ty of the outfall (Lanceford Creek and
the two Amelia River sites) were sim-
ilar with regard to the degree of en-
richment exhibited. Ammonia and
TEKN found in this area were greater
than 95% of all other Florida estuar-
ies. Nitrate+nitrite and total phos-

phorus values detected there were
higher than 70% and 60% of other
estuaries statewide, respectively,

It appears that Lanceford Creek
is subject to contamination with the
ITT effluent, which is probably trans-
ported there by wind and tidal effects.
The elevated nature and the intra-
station similarity of the values (be-
tween the Lanceford Creek site and
the two test sites) make this particu-
larly noticeable.

Algal growth potential results
(ranging from 14.5 mg/dry wi/L to
21.5 mg/dry wt/L) indicate that the
waters near the ITT outfall may be
subject to eutrophication effects. In
marine systems (using Dunaliella
tertivlecta), values of 10 mg dry wi/L,
or above are considered indicative of
nutrient enrichment problems, which
are generally associated with algae
blooms, DD.0O, sags, and fish kills (Ron

- Raschke, U.S. EPA, personal commu-

nication)

Fecal coliform bacteria (< 20 or-
ganisms/100 mL) and total coliform
bacteria (80 organisms/100 mL and

Quaniitative Siability ndex

Quantitative Slability Index

{invartebrale % composilion, quanlitalive sample)

{invertebrale functional feeding groups, quantitative sampla)

90 organisms/100 mL) measured at
the test sites were well within stan-
dards.

Macroinvertebrate taxa richness
and Shannon-Weaver diversity val-
1es were slightly reduced at test site
#1, but greatly reduced at test site
#2. The figure on p. 2 indicates the
degree of difference between the con-
trol and test sites. Larger differenc-
es (that is, higher percentages) cor-
respond with greater degrees of deg-
radation. The figure on this page
summarizes similarities between the
sites, Smaller similarities {lower per-
centages) generally correspond with
greater degradation, In this partic-
ular case, the lack of similarity be-
tween macroinvertebrate communi-
ties at the reference and test sites is
indicative of degradation.

The 64% decrease in diversity at.
test site #2 (compared to the refer-
ence site) constitutes a violation of
the biological integrity criterion (17-
302.560(7) FAC). The test sites were
both somewhat different from the
reference site with respect to trophic
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composition (@S] function feeding
group = 67%),

Phytoplankton taxa richness at
the three ITT stations was consider-
ably less than that found in other east
coast estuaries. While taxa richness
ranged from only 7 to 18 near ITT,
108 different taxa were collected dur-
ing the summer in Chesapeake Bay
(Marshall 1980). Chlorophylla near
ITT was also lower than expected
when compared to the high nutrient
content of the waters. It is possible
that algal populations were inhibit-
ed by components of the ITT dis-
charge (e.g., color), This has been
shown in other investegations on the
effects of puip mill effluents on phy-
toplankton populations (Stockner et
al. 1975).

Due to the complexity of this es-
tuary system, further and more in-
tensive biological study seems appro-
priate to better characterize the ex-
tent of the influence of ITT’s dis-
charge.

Literature Cited

American Public Health Assoc., American Water Works
Assoc,, and Water Pollution Control Federation.
1989, Standard Methods for the Examination of Wa-
ter and Wastewater, 17th ed. New York, N.Y, 1268

p.

Conclusions

Several environmental problems
associated with the ITT Rayonier dis-
charge were observed during this in-
vestigation, Dissolved oxygen was
low (3.2 mg/L) at the test sites, but
within the facility’s SSAC require-
ment. Aliphatic hydrocarbons were
present in the effluent in concentra-
tions high enough to be potentially
toxic. Aluminum and iron in the dis-
charge violated Class III standards.
The effluent was chronically toxic to
the sea urchin, Arbacia punctulaia,
at an effluent concentration of 5%.
Because the facility has a mixing
zone which theoretically achieves a
dilution to 1%, this level of chronic
toxicity is not a violation.

Unionized ammontia in the efflu-
ent was measured at concentrations
high enough to be acutely toxic to
fish. The extraordinarily high levels
of ammonia (34 mg/L,) and TKN (200

mg/L) present in the effluent contrib-
uted to nitrogen enrichment prob-
lems in the receiving waters. The
concentrations of ammonia and TKN
found at the Amelia River test sites
and in Lanceford Creek were great-
er than 95% of all other Florida estu-
aries. Algal growth potential results
indicate that the water in the vicini-
ty of ITT may be subject to eutrophi-
cation effects,

Total and feeal coliform bacteria
were within standards.

Macroinvertebrate taxa richness
and diversity at one of the ITT test
sites were greatly reduced compared
to a St. Marys River reference site.
The biclogical integrity criterion was
violated. Phytoplankton communi-
ties in the receiving waters appeared
to be inhibited. Due to the complex-
ity of this estuary system, further and
more intensive biological study seems
appropriate to better characterize the
extent of the influence of ITT’s dis-
charge.

Environmental Protection Agency. 1988. Short-term
methods for estimating the chronic toxicity of efflu-
ents and receiving waters to marine and estuarine
organisms. EPA/600/4-87/028. Environmental Mon-

itoring and Support Laboratory, Office of Res. and
Dev., U.S. EPA, Cincinnati, Ohio, 417p.

Marshall, H. G. 1980. Seasonal phytoplankton compo-
sition in the lower Chesapeake Bay and Old Planta-

tion Creek, Cape Charles, Virginia. Estuaries 3 (3):

207-2186.

Dye, C. W. and R B, Frydenborg. 1980. Oil dispersants
and the environmental consequences of their usage:
A literature review. Fla. Dept. Environmental Reg-
ulation Technical Series 5(1): 1-51.

Environmental Protection Agency. 1974. Marine algal
assay procedure: Bottle test. Nat'l Environ, Res.
Center, Office of Res. and Dev., U.S. EPA, Corvallis,
Oregon, 43 p.

Stockner, J. G., D. D. Cliff, and K. Munro, 1975. The
effects of papermill effluent on phytoplankton pro-
duction in coastal waters of British Columbia. Envi-
ronment Canada Fisheries and Marine Science.
Tech. Rep. 578.

Ross, L.T. 1990, Methods for aquatic biology. Fla. Dept.
Environ. Reg. Tech, Ser, 10(1): 1-47.



Chemistry summary table for
ITT Rayonier.

Effluent

Di-n-butyl phthalate 8.5T
2,4-Dichlorophenol 3K
2,4,6-Trichlorophenol 14 J
methy! pyrazine 30
camphor 20
4-hydroxy-3-methoxybenaldehyde 50
sub. phenol 40
aliphatics 950
unidentified organics 910

petroleum residue present

romatics 190

Aluminum 1770
Arsenic 200
Cadmium 02U
Copper 8T
Chromium 134
Iron 1600
Lead - 180
- Mercury 02K
Nickel 28J
Silver 020
Zine 1024J

i

Ort o-pﬁosphorus

Total phesphorus . . .
Ammonia - 34 0.27 0.38 0.39
Niirate+Nitrite 0.5 0.05 0.058 0.06

7.3

pH . . .
Conductivity (umhos/cm?2) 32000 34000 35500
Temperature (° C) 30.2 31.0
Choni¢ bioassay- Arbacia NOEC = 1% :
Fecal coliform (org/100 ml) <20 <20
Total coliform (org/100 ml) 90 80
Total Organic Carbon (mg/L) 939
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENT AL REGULATION

FACILITY SUMMARY

I Facilny Name: - . | Prepared by: AMLRE 1 AND
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Other (describe)

therefore, the best time to sample is: - .
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it tacility has a mixing zone, give details (size, paré%neters afiectec, efc.)::

The mixing zone extends 175 meters in width southeasterly from the Northwest bank A, .
of the intracoastal waterway; with the centerline starting 100 meters southerly

from the outer end of Ravonier outfall diffuser and extending 615 meters

northerly from the outfall for a total centerline length of 715 merers. This

‘mixing zone contains 125,000 sguare meters, more or less, and ctherwise complies
~with the physical reguirements of FAC Section 17-4.244,
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
Page 2 FACILITY SUMMARY

1T Qg

".rDescr:puon of permitted outtallis):

List permit violations (trom MOR data or other source) and plant upsets that occurred within past
year:
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUBMITTING AGENCY CODE: _—— . STORET STATION NUMBER: DATE (M/DVYY: RECEIMING BODY OF WATER:
SUBMITTING AGENCY NAME: . .

REMARKS. LOCATION: FIELD IDANAME:,

Lo ? [ e S Sl Ll s
T ! AL b | S

RIPARIAN ZONE/ANSTREAM FEATURES

Predominant Surrounding Land-Use (specify relative percent in each category):

Forest Field/Pasture Agricultural Residential Commercial Industrial Cther

i

|
Moderate Heavy [

Local Watershed Erosion {check bax}: None

Local Watershed NPS Pollution (check box): No evidence Some potential sources Obvious sources

Foini-3ource Poliution (list location and describe);

o Ty J—— (e i . .

"' g Jr\ R Fars f N R L R A P S N

yes

Impounded
High Water Mark (m above bed): Velocity (range, m/s): A{Channelized

Estimated Stream Wldth {range, m): Estimated Stream Depth {range, m):f:

Canopy Cover % (chack box):  Open: Lightly Shaded: Moderately Shaded: Heavily Shaded:[:]
SEDIMENT/SUBSTRATE

Sediment Odors: Normal: |

Profuse: 2]

Moderate:

Sediment Oils: Absent:}

Sand:[F]  Shel:

Sediment Deposits:  Sludge: {3 '

Subsirate Types {estimated % surfaca coverage}

Limestone: Sand/Silt/Clay Mix:
Consolidated Clay: Clay/Silt (inorganic):
Gravel/Shell Coarse Crganic Debris:
Sand; Mud/Muck {grganic):
WATER QUALITY
' Temp. (°C): D.O. (mgh): Secchi Depth (m):

Top } pH (SU):

Mid-depth Conductivity {umhoicm):

Bottom Other Parameters:

Stream Type (chack box): Blackwater Deep Aquiter Fed: ] Surficiai Aquifer Fed:[] Alluvial: [F] Other: [}

Water Odors (check box): Normal:f7]]  Sewage:[7]  Petroleum:[7]

Water Surface Oils (check box): Slick:[] Sheen:f: ]
Slightly turbid:{x:

Turbid: 7]

Clarhjf {chack-box): Clear:

Color {check box): Tannhic: Green (algae)

Clear: I
itions: Abundance:  Absen Rare Common  Abundant
W(iaiher Condmon{s Periphyton b t !
/?’,\A |" 1, I:;\ Ly 13,_ Fish . i 5
Aquatic Macrophytes
e / ftumia frorysulfur Bacteria - . &
ANALY SIS DATE: AMSETET SIGNATURE; -

..'. : e . ) 1, . . _.
7 éé:b.f; / '/L(c fﬁln;{ fr_( I/):? Ty }Ea,.




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING ALL NOY LOLE. e STOURLT STATION NUMGE H CATE (MHMY): RECEWING BOOY OF WATER-
SUDMITTING AGENCY MAME ¢ 4 . .
FLE MALS S LOCATIE: FIZLL Watdid e
- RS o . . " . 2 Ty
[ (0 R 6y Ft el 7
Habitat Parameter
Excellent Good Fair Poor

Shoreline consisting

Littoral None—Unaltered Mostly natural Shoreline consisting
. shoreline. shoreline, but with mostly of riprap and | almost entirely of
Alterations 9-10 points occasionsl riprap. vertical seawalls, vertica] seawalls,
'6-8 points 3.5 pointsy 0-£ points
At Jeast four 'Pwo or threo One community No communities

communities observed
from the following

communities cbserved
from those listed.

observed from thoze
listed,

observed from those
Iisted.

Community Types |
list: mangrove 26-87 points 13-25 points 0-12 points
Observed swamp, marsh, oyster p P P
vl bar, grass bed, reef,
e saltern, natural
bench, or tidal creck.
38-50 points
Tidal Fluctuatlon >0.75 m, 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.. Considerable Extensive manmade

Discharges/
Alterations

9-10 points

Mostly natural runoff,
but with a few, emall
slormwater sources,
-8 points

stormwater discharge
from local ronds,
porking lota, ete,

discharges, especially
from canala draining
lurgo troets of land,

i ‘/, - I o 3-8 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the even during average
harshest weather ——— ——— weather conditions, or

Wave Actlon

a

conditions, Flow
unrestricted by
manmade structures.

9-10 points

flow restricted by
manmade structures
80 that velocities are
very high. -

0-2 points

Sediment Type

]

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

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

Mixture of sand and
mud, or well-asrated
mug only.

4-7 points

Angerobie mud.
0-3 points

TOTAL SCORE

COMMENTS.
—— -
" i
ANALYSIS DATE: ANALYST: SIGNATURE
. / .
. T o :
N Iy et
7’/2':’:/{{/ e / ks SR A e




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

Field/Pasture

SUBMITTING AGENCY CODE: e STORET STATION NUMBER: GATE (MDY RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME. . =
REMARKS: LOCATION; FIELD IDVMAME:,
17T f"\;),'l‘s S N i rT A, an ‘_n,a"\ e Aot
RIPARIAN ZONE/ANSTREAM FEATURES
Predominant Surrounding L.and-Use {specify relative percent in each category): .
Forest Agricultural Residential Commercial Industrial Other

]

Local Watershed Erosion {check box): Moderate

None

Heavy

Local Watershed NPS Pollution (check bex):  No evidence Some potential sources

Obvious sources

Point-Source Poliution (fist location and describe):

el

. ! . -‘ . '_.n" . II.
T ts g0y 1,-'.~.r!;/.'xL JAYRE R

If/{,( A T ara, ]

Estimated Stream Width {range, m): Estimated Stream Depth (range, m)

yes

Velocity (range, nvs):

High Water Mark (m above bed):

impounded
Channelized

Moderately Shaded:

Canopy Cover % (check box): Lightly Shaded: i3]

Heavily Shaded:[" ]

SEDIMENT/SUBSTRATE

Sediment Qdors:

| Anaerobic: [} Other:

Sediment Oils: Moderate: |

Profuse:

Sediment Deposits: Shell:

Other;

Substrate Types (estimated % sur!aca caverage)

Limestone: Sand/SiiyClay Mix:

Consolidated Clay: Clay/Silt {inorganic}:

Gravel/Sheil Coarse Crganic Debris:

Sand: Mud/Muck {organic):
WATER QUALITY

Temp. (°C):

Secchi Depth (m):

D.O. (mg/ly:

Tep pH (SU):
Mid-depth Conductivity {umhotcm);
Bottom Other Parameters:

Stream Type (check box): Blackwater: [} Deep Aquifer Fed:[:] Surficial Aquifer Fed:[[1] Aluvial: [] Other:
Water Odors-(check box); Normal:[Z Sewage:[7] Petroleurn:[]  Chemical:[X]  Other:
Water Surface Oils (check box): Slick: Sheen:[ii] Globs:[[] None:
Clarity (check box): “Clear:{ ] Slightly turbid:{3: Turbid:

Color {check box): Tannic:— Green (algae):f Clear:
Weather Conditions: Periphyton Abundance: Abnt R?e Coon Abuam
[t ﬂ§ C ‘ﬂu(\ Fish
- Aquatic Macrophytes
!J" B0 ikmin Irorvsulfur Bacteria
ANALY SIS DATE: Al ST SIGNATUHEE - Lo
7-»)’.‘)/";" ; _?_/E’L(( ﬂ«l A )} 0 Tl | "X.- 2 i A "~I
e




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBRMIT NG Bla NG P LUOE
SUBMITTING AGENCY NAME

G0k Y STATICIN NUMBL H-

DA lE (WiliY)

RECEIVING BOOY OF WATER-

FLE M AHHKL LEXIATION: FADLLY HENAME
1f J " 7 ' P f'.:‘.-'_f"f\-,r\.-'._é{,\j,";\' -'. re oy BT
Habitat Parameter .
<vore Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
: shoreline. shoreline, but with mostly of riprap and | almost entirely of
Alterations 9-10 points occasional riprap. vertical seawalls, vertical seawalla,

i

6-8 points

3-5 points

0-2 points

Community Types
Observed

"
Pt
A

At lenst four
communilies chserved
from the following
list: mangrove
gswamp, marsh, oyster
bar, grass bed, reef,
saltern, natural
beach, or tidal ereck.

38-50 points

Two or three
communities observed
from those listed.

26-37 points

One community
observed from those
listed.

13-25 points

No communities
obsorved from those
listed.

0-12 points

Tidal Fiuctuation :-0.75m. 0.5- 0.75 m. 0.25- 0.5 m. <0.25m.
- 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 fow, small {stormwater discharge | discharges, especinlly

Alterations

I

utormwaler sdurcos,

6-8 points

from luenl ronds,
parking lota, ote.
3-b points

from canalo draining
lurge trocts of land.
0-2 points

Flow and
Wave Action

IB

Light to moderate
wave oction present
except under the
harshest weather
conditions. Flow
unrestricted by
manmade structures,
9-10 points

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

0-2 pointis

Sediment Type

:

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

Primarily sand, with
sm_all areas of mud.
8-11 poipts

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

4.7 points

‘0-3 points

Angerobic mud.

TOTAL SCORE

COMMENTS.

ANALYSIS [PATE:

ANALY BT,

/L[’h "JM vé f.

SiGNATURE: .

¥ . : .
R /m S M

s
T3,



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUBMITTING AGENCY CODE: STORET STATHON NUMBER: DATE {MiDYY): TIME RECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME: fl.'.’ —3'-*'-(’” f'ﬂ . E} g-!f MﬁR \/6 [\, ', V{;’?Q
REMARKS: LOCATION: FELD IDYNAME;
ey MeETH R, 3« CVMBLR ~| REFERINE 51 TE
Ben "né_ Avd  Sdva
RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each category). TIDiL MARSH
Forest Field/Pasture Agricultural Residential Commercial Industriai Other

Local Watershed Erosion (check box): None Moderate [ Heavy
Local Watershed NPS Pollution (check box):  No evidence Some potential sources §
Point-Sourca Pollution {list location and describe): GeLmny  PAFEK ML "+ 2 Mycés Awny

QOhbvious sources |

Estimated Stream Width (range, m): | Estimated Stream Depth (range, m): Vs
i i -1pILY =—1Impounded
High Water Mark {m above bed): Velocity {range, mv/s): 1 ep  |Channelized

Moderately Shaded:

Canopy Cover % (check box}: Open ___ Heavily Shaded
SEDIMENT/SUBSTRATE

Sediment Odors: Normal. Sewage: ?9% Petroleum:

Sediment Qils: Absent: [ i Slight: ¢ Profuse:

Sediment Deposits: Mud:[%] Sand:J ! Shell: %"‘“"% Other: .

Substrate Types Substrate Types # limes sampled method
Rock or Shell Rubble | Woody Debris (Snags) :
Aquatic Vegetation | Leaf Packs/Roots
Sand ‘flUndercut Banks
Other: LAY Mud/Muck

WATER QUALITY =S FONAR GR/8
Secchi Depth (m):
Top pH (SU):
Mid-depth Conductivity (umho/cm):
Bottom Other Parameters:

Stream Type (check box) Blackwater Deep Aqu ifer Fed: . Surficial Aquifer Fed:[] Alluvial:
3 Chemical: | .

Water Odors (chack box): Normal: ‘N}

None;

Water Surface Qils (check box): Slick:ff] Sheen:[”]
Clarity (check box): Slightly turbld:@ Opaque:
Color (check box): Green '(algae):@ Other:
Weather Conditions: T Abundance: Common  Abundant
. _ - Periphyton &
o Fish
Aquatic Macrophytes
T Ironvsulfur Bacteria
ANALYSIS DATE: ANALYST: SIGNATURE:

10-30-9) L& BANKKS son rake horsgnad anmmm‘/imf % @m&/‘ @LW&JW‘;‘J;?




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING a\GENC: :ﬁ:‘)g- STORET STATION NUMBER: |DATE (WO/): | RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: N . gy
o3| 5T, miarys RIER
REMARKS: LOGATION: 3 = renf  AJpRTH RIVER | FIELD IDNAME:
A QUMBERLW D SoYND REFERENE 51T
Habitat Parameter _
: Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
. shoreline. shoreline, but with [ mostly of riprap and | almost entirely of
Alterations 9-10 points oceasional 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

communities observed

observed from those
listed.

observed fram those
listed.

. from the following from those listed.
Com munlty TypeS list: mangrove 26-37 points 13-25 points 0-12 points
Observed swamp, marsh, ayster
— bar, grass bed, reef,
‘%g% galtern, 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.
e 4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runcff.. | Mostly natural runoff,| Considerable Extensive manmade
Discharges/ 9-10 points but with a few, small {stormwater discharge | discharges, especially
7 stormwater sources. |from local roads, from canals draining
Alte ros 6-8 points parking lots, ete. large tracts of land.
: g‘?ﬁ 3-b points (-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the aven during average
Wave Action harshest weather — — weather conditions, or
o conditions. Flow flow restricted by
& unrestricted by manmade structures
manmade structures. so that velocities are
9-10 points very high.
0-2 points
Combination of sand, | Primarily sand, with |Mixture of sand and | Anaercbic mud.
gravel, and shell. small areas of mud. |mud, or well-aerated | 0-3 points
12-15 points 8-11 points mud only.
4-7 points
TOTAL SCORE
COMMENTS: oo 16 AN ouLp PNS  STHYIoN wWHIcH LEE 3/INks  HIT Spmpeed, /VFO

15 FROM

PhsT Flevd  sHerTs R MewmoRY.

ANALYSIS DATE:

fo-390-91

ANALYST:

LEE 8AKS over prnd

SKANATURE:

PMWM(; OB’}'M’M&}L;;E’{:&;# T Qmj Wﬁ jff



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATICN

MARINE S8ENTHIC HARBITAT ASSESSMENT FIELD DATA SHEET

Community Types
Observed

communities observed
from the following
list: mangrove
swamp, marsh, oyster

| bar, grass bed, reef|

saltern, natural
beach, or tidal ereck.

38-50 points

cominunities chserved
from those listed.
26-37 points

observed from those
listed.
13-25 points

SUBMITTING AGENGY COOE: __ . . STOHET STATICHN NUMBEH:  JOATE (MY} RECEIVIMG BO0Y OF WATER:
SUBMITTING AGENGY NAME: "¢ ¢ -
REMAHKS: fTT_ 00TF&LL— l.OCt\lI-(IJN: I . FICLL {3 MAME:
3 RM ERST S g Ay e ey g
Habitat Parameter .
Excellent Good Fair Poor
score
Littoral None—Unaltered Mostly natural Shoreline congisting | Shoreline consisting
. shoreline. shoreline, but with mostly of riprap and nlm(?st entirely of
Alterations 9-10 points occasional riprap. vertical seawalls. vertical scawalls.
SR '6-8 points 3-5 points $-2 points
At least four Two or three One community No eommunities

observed from those
listed.
0-12 points

8-8 points

parking lots, ete.
3-6 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 fow, smaii | stormwater discharge | discharges, especially
: slormwater sources. | rom local roads, {rom canalo draining
Alterations largo trocts of land.

0-2 points

Flow and
Wave Action

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

9-10 points

Heavy wave action
sometimes present
even during average
weather conditions, or
flow restricted by
manmade structures
sc that velocities are
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 and
mud, or well-aerated
mud only.

4.7 points

Anaerobic mud,
0-2 points

TOTAL SCORE

COMMENTS:

-
s

ANALYSIS DATE:

ANALYST:
p— '
/“"f,l / ,4/\}-.5.%1:

smmn’mf: e

R EY X / B i
SIS st e e e

Ff23 v
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUBMITTING AGENGCY CODE; i e STORET STATION NUMBER: DATE (M/DAYS: RECEWING BODY OF WATER:
SUBMITTING AGENCY NAME: _ 1 % s
I s
HEMARKS; TT OVT FiLL LOCATION; FIELD ICYNAME:,
) R 1 - .
A B KM ST LN el

RIF-'AHIAN ZONE/INSTREAM FE ATURES

Predominant Surrounding Land-Use (specity relative percent in each category):

Forest Fieid/Pasture Agricultural Residential Commercial industrial

Other

{ e

Local Watershed Erosion (chack box): Nane Moderate Heavy

Local Watershed NPS Pollution {check box): No evidence [

Some potential sources Obvious sources

Point-Source Poilution {list location and describe): | TT O_U-‘T—FH’LL 7 KM (?’H’%’(

Estimated Stream Width (rangs, m): Estimated Stream Depth (range, m):

High Water Mark {m above bed): Velocity {range, mv/s):

impounded
Channelized {7

yes

SEDIMENT/SUBSTRATE

Canopy Cover % (check box);  Open: Lightly Shaded: Moderately Shaded: Heavily Shaded: 7]

Sediment Odors:  Normal: [%] Sewage: [E

Sediment Oils: Absent: 5]

Sediment Deposits:  Sludge

Profuse:

Substrate Types {estimated % surace coverags):

Limestone: Sand/Silt/Clay Mix;
Censolidated Clay: Clay/Silt {inorganic):
Gravel/Shell Coarse Organic Debris:
Sand: Mud/Muck (organic):
WATER QUALITY
Temp. {*C): D.0. {mg/): Secchi Depth (m):

Top pH (SU):

Mid-cdepth Conductivity (umho/em):

Bottom i Other Parameters:

Stream Type (check box):" Blackwater: [:7] Deep Aquiler Fed:[=

Surficial Aquifer Fed:[#] Aliuvial: [] Other:

Water Odors (check box): Normal:f5f]  Sewage:|

Petroleum:fZf]  Chemical: Other:

Water Surface Oils (check box): Slick:[] Sheen:[:] Globs None:
Clarity (check box): Clear:} Slightty turbid: Turbid:} Opagque:
Color {check box); Tannic: Green (algae):[] Clear: Cther: _
Weather Conditions: . Abundance:  Absent Rare Common  Abundant
N ‘ Periphyton
| Ve : Aquatic Macrophytes
ENN Hrimen Irorvsuliur Bacteria &

ANALYSIS DATE: ! Abii! ST, SIGNATURE:




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

Parameter Percentile Distribution

10 30 50 70 95
BOD5 (mg/L) 0.70 110 150 190 4.00
Chl @ - corrected (ug/L) 3.28 5.13 693 960 22.90
DO (mg/L) 5.00 6.10 660  7.10 9.00
TKN (mg/L) 0.34 0.50 069 082 149
NH3 +NH4 (mg/L 0.02 0.04 006 009 0.28
NO2+NO3 (mg/L) 0.00 0.01 002 005 0.23
TP (mg/L) 0.02 0.07 011 017 = 059
FC (MFM/100 mL) 40 10.0 150 400 396.0
TC (MFL/100 mL) 70 2.0 650 1000 13000
Total Residual (NFLT mg/L) | 7.0 115 190 256 76.0
Secchi (m) 0.60 0.80 1.0 12 26
Water Temp (°C) 2027 2400 2500 26.20 2910




-
Lo Lo

NOEC =

| TT_RAYONIER N -+ gample Collaction: Dale..?/%f?j‘ﬂ._'!'irru;__,_L?—‘},_—S._.

Sample Source:

Address/Glty: : Test Beglnning: Date_7/{Z fvgéi_ I lime 1310
County: oSS A - _ - Test Ending: Date_z/zdvl/‘?l Thme_/ ¢« 3¢7
Cqntact/District: RITA F/AlLTomn / N E Tost Organista: ARBACIA PUNCTULATA
- ! . Sallnlty :30 £ 2%.
NPDES Permit#: /000070 / Cuttali#: _______ Test Conditions: Jun #0x T
' " Instrument Calibrations:
. o . i Satinii

Tast Nutmber(s): l of g— Test Type: \,r:reesn:;?c@ Y 0O Cond Temp
Ramarks: SALINITY ofF SAMPLE 0 hr ze7, e Qle2] 1350623 X 260227

ADIVSCED To B PPT 0 HYPERSALING BRINE
TOTAL and UNFEATILIZED EGG Count at END of TEST

Penlicate Via
1 3 5

2 4
sample 1D | Caneantratlon '1‘otu)/5h{rcrtilizcd Total //%fcrtili‘&cd Tots yﬂfcruuud Total Mu1-ti]izc(l Total /,Qﬂ?crmizcd
enRot o/ | 73 Y092 79 {4 2z VIS
| TT |05 s | & V8 |77 0 (¥O
L.O% _Jr02 | 512 (83 7y Lol FY
5,07 /0r |ay @ 2 {0132
Lo 7%y 00 | 17 100420 § fre) 20

CONTROL { /o2 | 98 NV jr2 | 708 Vi | el
SRT O pab- | s 67 V/2/ |y ) fod | 57
copric | 20 nal- ] /(0 Y3 Y2y V95 Vo3 |22
SURE | HO ot /o) | 27 1796 | ¥G |0 |28
Beeb [ BO pabelr/2 | 44 (oS 137 /oS ias

' Measured by
Recordad by:
investigators’ Slgnatures w ity P
o . ater-quality Parameters
Al A2 . N
Fy Control Water | Sample| Method | Measured by
£ A Fisld Tot. Resid. Cla:

Lab Tot, Rasid. Clzz 0.0 0.0 Hach] wwf
Salinity : BT738,500 |2V43.400] 5% o
Pl -y

N Salinity adjustmant (y/n): WA Wwea.
;ﬁw’%" : pH 100 7, 716, 3 7.8 [w0] | l




Taxa List for ITT collected via ponar grabs on 23 July, 1991, at the edges of the mixin
zone in the Amelia River., Reference site was located in the St. Marys River an
collected via ponar on 1 April, 1987,

Reference Site Test Site 1 Test Site 2

Actiniaria
Undetermined Actiniarian sp. -
Hirudinea
Cystobranchus viridus 10
Malacostraca
Aeginina longicornis -
Corophium lacustre -
Edotea sp. 10
Grandidierella sp. -
Melita nitidia 31
Monoculodes edwardsi 10
cf. Siriella thompsoni 10
Nemertea
Amphiporus caecus 10
Cerebratulias lacteus 21 - -
Tubulanus pellucides 31 :
Undetermined Nemertean sp. - -
Oligochaeta
Peloscolex gabrielloe 52
Undetermined Oligochaete sp. 83
Ophiurida
Undetermined Ophiurid sp.
Pelecypoda
Gemma sp. -
Mulinia lateralis 10
Petricola pholoiformis 10
Undetermined Pelecypod sp. -
Polychaeta
Capitella capitata 12
Cauleriella sp. -
Diopatra cuperea 10
Eteone heteropoda 31
Glycera sp. -
Glycera dibrachiata 42
Glycera americana 52
31
10
83
21

%
|

i RERE
|

f
i

i}

|
|

|
|
2

Laeonereis culvert
Undetermined Lumbrinerid sp.
Malmgrenia sp.-

Mediomastus sp.

Neanthes acuminata

TRy B I BR OBy &
f

175 e

I
i



Ninoe sp.

Paraprinospio pinnaia
Polydora ligni

Polydora socialis
Scoloplos rubra
Sigambra sp.
Undetermined Nereid sp.

Undetermined Polychaete sp.

Undetermined Spionid sp.
Streblospio benedicti
Tharyx sp.

BREB

10

I BB

28, Bry, BR, B

o BR



Phytoplankton taxa list for ITT Rayonier, Nassau County, Florida, collected
from the Amelia Riverand Lanceford Creek on 24 July, 1991,

Lanceford

Creek Site TestSite1 Test Site 2
Diatoms
Amphora sp. - 172 132
Asterionella japonica - 387 1055
Chaetoceros sp. 147 - 83
Cymatosira sp. - 43 44
Cocconets sp. - 43 -
Coscinodiscus sp. - 86 -
Cyclotella sp. - - 44
Leptocylindrus sp. - 86 88
Melosirg sp. - 86 -
Navicula sp. - 172 88
Nitzschia sp. 1 17145 1117 923
Nitzschia sp. 2 147 215 -
Nitzschia sp. 3 - - 88
Nitzschia sp. —_ 473 440
Rhizosolenia sp. - 86 88
Skeletonema sp. 293 43 88
Unidentified Pennate Diatom 203 - —
Chlorophyta
Chlamydomonas sp. - - 132
Pyramimonas sp. - - 176
Unknown Chlorophyte Flagellate — 147 430 923
Cyanophyta
Chroococcus sp. - 816 1407
Merismopedium sp. - 430 -
Euglenophyta
Euglena sp. 586 - 88
Pyrrhophyta
Peridinium sp. - 43 220
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