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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Florida Power & Light, Co., Sanford Facility
County: Volusia
NPDES Number: FLO001554
State Permit Expiration Date: 15 January 1994
Toxics Sampling fnspection (XSI)
Date Sampled: 22 March 1993
Results: No organic pollutants were detected in the discharge sample.

The only metals found at concentrations above the practical quantitation limit
were aluminum (391 pg/L) and iron (409 pg/L). None of these levels are in excess
of Class IIl standards.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 22 March 1993

Results: Not toxic to either the water flea, Ceriodaphnia dubia or the
fish, Notropis leedsi. No mortality occurred during the 48 hour bicassays.

_impact Bioassessment Lnspection (IBI)
Date Sampled: 22 March 1993

Results: Benthic macroinvertebrates were only slightly affected by the
facility’s discharge, while phytoplankton communities were not harmed. Benthic
macroinvertebrate communities were generally stressed throughout the study
area, as indicated by the low taxa richness and Florida Index. A high percent
contribution of dominant taxon occurred at the test site, due to the high relative
population of Hyalella azteca. This amphipod was probably favored by the warmer
temperatures present in the facility’s discharge canal. Phytoplankton
communities were nearly identical at both reference and test sites, characterized
by high algal abundance and good diversity. Diatoms and blue-green algae made
up the majority of the algal populations at both sites.

Water Quality Inspection (WQL)
Date Sampled: 22 March 1993

Results: Nutrients were relatively low in the effluent, and phosphorus-
containing compounds were below average at the study sites. No change in
nitrate-nitrite or TKN concentrations occurred between reference and test sites,
although TKN was somewhat elevated, greater than 72% of typical Florida
streams. While algal growth potential was low in the effluent, AGP at the
reference and test sites exceeded the “problem threshold” of 5 mg dry wt/L.. The
relatively high AGP’s measured in this study may be related to eutrophication
problems in Lake Monroe.

These fifth Yéar 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 Florida Power & Light Co.,
Sanford Facility, 13 located approxi-
mately 2.5 miles south of DeBary on
Highway 17 & 92 in Volusia County.
Three types of effluent are produced
at this electrical power generating
plant. A daily average of 0.0756 MGD
of metal cleaning waste and 0.05
MGD of equipment area runoff are
discharged to Class G-II groundwa-
ter via Konomagc Lake, a 1,100 acre
cooling pond located on the property.
The surface water outfall consists of
boiler blowdown (0.046 MGD) and
once through cooling water (167
MGD), which is discharged to the St.
Johns River via outfall 001, The pH
of this effluent must be maintained
at £ 8.5 and no more than one unit
below natural background. No prob-
lems concerning the surface water
discharge have been documented.

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 at the outflow of Lake
Monroe, east of Highway 17 & 92)
and a test site (the area downstream
of the discharge in the St. Johns Riv-
er) (see maps in Appendix). A habi-
tat assessment was performed in situ
to establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites. Acute
screening toxicity bicassays, using

Ceriodaphnia dubia and Notropis
leedsi as test organisms, were per-
formed on an effluent sample (We-
ber 1991). The effluent was analyzed
for metals and for organic constitu-
ents (base neutral and acid extract-
ables). Additionally, nutrient analy-
ses were performed on effluent, ref-
erence, and test sites. Methods used
for all chemical analyses are on file
at the Tallahassee DEP Chemistry
Laboratory.

Benthic macroinvertebrate com-
munities were avaluated at reference
and test sites. Invertebrates were
collected from multiple substrates
{e.g., snags, leaf packs, vegetation)
using discrete dip net sweeps., Phy-
toplankton was sampled via subsur-

face grabs. Algal Growth Potential
tests, using Selenastrum capricornu-
tum as the test organism, followed
Miller ¢ al. (1978).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed
in this report, which are briefly ex-
plained here. The Florida Index as-
signs points to stream-dwelling mac-
roinvertebrates based on their sen-

Major characteristics of community structure of control and test sites.

Reference
' Site

Test Site

"Number of Taxa 18 18
Florida Index 6 5

% Contribution of Dominant Taxon 253 541
% Malacostraca 30.5 64.3

% Diptera 34.1 235

% Qligochaeta 11.0 2.0

% Pelecypoda 1.1 4.1
% Other 3.3 6.1

% Above Surface Deposit Feeders 38.8 30.6
% Predator/Carnivores 24.5 13.3

% Shredders 13.2 22.1

% Scavengers 8.8 214

% Below Surface Deposit Feeders 11.0 20
% Suspension Feeders 2.0 7.5

% Other 1.7 3.1

Number of Taxa 27 28

% Contribution of Dominant Taxon 349 37.5
Diatom/Diatom + B-G Abundance Ratio 0.54 0.59
% Diatoms 49.3 544

% Blue-green 425 37.5

% Greens 7.9 8.2

0.3 0
10.9 78




sitivity to pollution (see Ross 1990).
A site with a high Florida Index score
is considered healthy (i.e., many
clean-water organisms are present).
Excessive numerical dominance of a
single type of organism (a high % con-
tribution of dominant taxon) is usu-
ally associated with disturbance. A
decreased diatom to blue-green algae
ratio (calculated by dividing the num-
ber of individuals in the Bacillario-
phyta by the number of individuals
in the Bacillariophyta + Cyanophy-
ta) is often indicative of nutrient en-
riched conditions. The determination
of the Quantitative Stability Index
(for taxonomic % composition) is a
two step process. First, the relative
proportions of major taxonomic
groups are calculated for each site.
Then, the lesser of the two percent-
ages for each discrete taxonomic
group is totaled. A QSI (for % com-
position) of 100% means that the two
sites being compared are identical.
This same type of procedure is used
for caleulating the QSI (for function-
al feeding groups). '

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the num-

"ber of taxa, Florida Index and the
diatom to blue-green algae ratio are
measured as the reference site mi-
nus test site divided by the reference
site, The percent differences between
sites involving the percent contribu-
tion of dominant taxon and algal
growth potential are measured as the
test site minus reference site divided
by the reference site.

The following personnel-were
involved in this investigation: - Phil
Kane and Steve Kent (DEP Central
District) and Lyn Burton, Marshall
Faircloth, Russel Frydenborg, Kath-
leen Lurding, Elizabeth Miller, Kim
Pearce, Urania Quintana, and Greg
Wynn (Tallahassee Biology Labora-
tory). The report was reviewed by

the Point Source Studies Review
Committee, consisting of Wayne
Magley, Jan Mandrup-Poulsen, and
Michael Tanski, as well as District
representatives.

Results and Discussion

Habitat scores were 77 points
and 63 points for reference and test

sites, respectively (an 18% variation).

The reference site received slightly
higher scores for available substrate,
water velocity, flow alteration factors,
and riparian zone vegetation quali-
ty. There was an increase in indus-
trial land use surrounding the test
site. Both sites, however, appeared
to have good habitat characteristics,
with an abundance of aquatic vege-
tation and woody material (snags and
roots). The study sites were essen-
tially identical with regard to pH (7.8
SU%s), D.O. (9.1 mg/L), and specific
conductance (352 to 956 pmho/em).
As would be expected from a cooling
water discharge, temperature was
considerably higher below the outfall
(24.5 °C) compared 1o the reference
(17.9 °C) (Appendix).

No organic pollutants were de-
tected in the discharge sample. Alu-
minum (391 pg/L) and iron (409 pg/
L) were found at concentrations
above the practical quantitation imit
(PQL), and cadmium was detected
below the PQL at 0.21 pg/l.. None of
these levels are in excess of Class ITE
standards,

The effluent sample was not tox-
icto either the water flea, Ceriodaph-
nia dubia, or the fish, Notropis leed-
si. No mortality occurred during the
48 hour bicassays (Appendix).

Nutrients were relatively low in
the effluent. At the study sites, the
concentrations of phosphorus-con-
taining compounds were below aver-
age, compared to representative Flor-
ida stream systems (see table of typ-
ical values in Appendix), No change
in nitrate-nitrite (0.12 mg/L) or TKN
(1.3 mg/L) concentrations occurred
between reference and test sites, al-
though TKN was above average
(72nd percentile) at both stations.
Substantial ammonia contamination
was found in the trip blank. This
finding suggests that the somewhat
elevated ammonia concentrations in
the effluent and at the test site were
sampling artifacts.

Algal growth potential (AGP)
was very low in the effluent, at 0.1
mg dry wi/L. Reference and test site
AGP (10.9 and 7.8 mg dry wt/L, re-
spectively) exceeded the “problem
threshold” of 5 mg dry wt/L. Fresh-
water systems with AGP's above this -
level are likely to suffer detrimental
consequences of nutrient enrichment,
such as abundant macrophyte or al-
gal growth, D.O. sags, and fish kills
(Raschke and Schultz 1987). Lake
Monroe, located upstream of the
study area, has a history of eutroph-
ication problems (Hand and Paulic,
1992), which may have contributed
to the relatively high AGP’s found
during this study.

Benthic macroinvertebrate com-
munities showed signs of stress
throughout the study area, but very
little degradation could be associat-
ad with the discharge. The figure on
p. 3indicates the degree of difference
between the control and test sites.
Larger differences (that is, higher
percentages) correspond with great-
er degrees of degradation. Negative
values mean that the test site is bet-
ter than the control. The figure on p.
4 summarizes similarities between
the sites, Smaller similarities (low-



er percentages) generally correspond
with greater degradation, unless the
test sites are better than the refer-
ence site, In this case, no substan-
tial degradation or improvement is
indicated. The relative abundance of
each individual taxon appears in the
Appendix.

Taxa richness (18 at both sites)
was lower than 80% of typical
streams in Florida. Florida Index (6
and 5 at reference and {est sites, re-
spectively) was lower than the 15
points expected in an undisturbed,
flowing stream in the central part of

the State. These data do not indi-
cate that the discharger was making
conditions any worse than those pre-
vailing upstream. However, the per-
cent contribution of dominant taxon,
which was increased by 114%, did
suggest more degraded conditions at
the test site. This was due to the
dominance of the amphipod, Hyalel-
la azteca, at the test site, Althougha
similar number of amphipods was
present at the reference site, Gam-
marus sp. and H. azteca were co-dom-
inant there. Since H. azteca seems
to be able to tolerate higher temper-

= _ 'r1 00
it —=90
- :" 80
£ : —70
g - 8
29 —60 S
8 - S
% g — 50 %
5§ - 3
|_u . % 1‘- - 40 g
8_' [ 30
2$ 20
2%
£2 e —10
A o% [ —
=1 [
2 /f/ —(ide?'lﬁcalj
i 1 No. of Invertebrate Taxa / n -10
=22 {gualitative sample)
=E Na. of Algal Taxa / ——-20
- % Florida Index A IV
¥ {invertebrates, qualitative sample) [ -30
g ] %mmmgnoninm Taxon — 40
= %, Cantribution of Dominant Taxon —
— I ™ (algas) [ .50
- E2Ed DistomBlus-green Algan Ratio —
g ] Algal Growth Potential [—-60
70
it —-80
il —-90
- 100

Effect of discharge on receiving stream
(measured as difference between control and test sites).

atures (Edwards and Cowell 1952),
the warmer water in the area of the
test site may have given it a compet-
itive advantage over Gammarus sp.

A rich, diverse phytoplankton
population was present at both ref-
erence and test sites. Diatoms dom-
inated at both areas, particularly
Synedra sp., followed by blue-green
algae. All measurements of algal
community health indicated little or
no degradation or improvement con-
nected to the discharge. Species com-
position was nearly identical, dem-
onstrated by the Quantitative Stabil-
ity Index of 94.7%. Although chloro-
phyll ¢ was not collected at reference
and test sites (a sampling error), the
highly elevated chlorophyil a (28.9
ug/L) of the discharge is worth dis-
cussing. This chlorophyll a value is
higher than 90% of other streams in
the State, and represents a eutrophic
situation. The effluent consists of
once-through cooling water, derived
from the St. Johns River directly up-
stream of the facility. It is suspected
that the source of this chlorophyll ¢
is not the facility, but the St. Johns
River/Lake Monroe.

Conclusions

The effluent sample was not tox-
icto either the water flea, Ceriodaph.-
nic dubia or the fish, Notropis leed.
si. No mortality occurred during the
48 hour bioassays.

No organic priority pollutants
were detected in the discharge sam.-
ple. The only metals found at con-
centrations above practical quantita-
tion limits were aluminum (391 ug/
L)and iron (409 ug/L). None of these



levels are in excess of Class 111 stan-
dards.

Nutrients were relatively low in
the effluent, and concentrations of
phosphorus-containing compounds
were below average at the study sites.
No change in nitrate-nitrite or TKN
concentrations occurred between ref-
erence and test sites, although TKN
was somewhat elevated, greater than
72% of typical Florida streams.

While algal growth potential
(AGP) was low in the effluent, the
reference and test sites exceeded the
“problem threshold” of 5§ mg dry wt/
L. The high AGP’s measured in this
study may be related to eutrophica-
tion problems in Lake Monroe.

Benthic macroinvertebrate com-
munities were generally stressed
throughout the study area, as indi-
cated by the low taxa richness and
Florida Index. An increased percent
contribution of dominant taxon oc-
curred at the test site, due to the high
relative population of Hyalella azteca.
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This amphipod was probably favored
by the warmer temperatures present
in the facility’s discharge canal.
Phytoplankton communities
were abundant and diverse at both
reference and test sites, Diatoms and

blue-green algae made up the major-
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ties, with no changes caused by the
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Chemistry summary table for

Florida Power & Light at
Sanford

Effluent

Reference
Site

Test Site

Aluyminum 391
Antimony 15U
Arsenic 20U
Cadmium 01T
Copper 50
Chromium 10U
Iron 409
Lead 15U
Mercury 01U
Nickel 30
Seleninom 30U
Silver 005U
Zinc

Ortho-phosphate =

Total phosphorus

Ammonia

0.13

Nitrate+Nitrite

D.O. (mg/L) 9.1 9.1 9.1
pH (SU's) 7.7 7.8 7.8
Conductivity (umhos/cm) 964 952 966
Temperature (°C) 24.6 17.9 24.5
Hardness (mg CaCO3) 161
TSS (mg/L) 25 7 XA
BODS (mg/L) 5.0 8.7 6.0
Algal Growth Potential (mg dry wt/L) 0.1 10.9 7.8
Bicassay Fish Not toxic '
Bioassay Invertebrate Not toxic

A - Value reported is the mean of two or more determinations
T - Value reported is less than the practical quantitation limit
U - Material analyzed for but not detected; value reported is the minimum detection

limit
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UPSTREAM

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

UPST REAM

SUBMITTING AGENCY CODE: STORET STATION NUMBER:  |DATE (M/GM): RAECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME; .
CTMTRAL  DIATRLET 03/21'/q3 ST Idv#a'S RIVER

REMARKS: LOCATION: FP +L SA.A)FO fedv) FIELD ID/NAME:

N, H

Y 17-91-

FPte AT SAwFoRry

SANToRD, Feo

Habitat Parameter

Availahle Cover

leaf packs, undercut
banks, rubble, or
other stable habitat.

23-30 points

emergent vegetation,
leaf packs, ete.
Adequate habitat.
16-22 points

leaf packs, ete. Less
than desirable
habitat.

8-15 points

Excellent Good Fair Poor
Greater than 40% 20% to 40% snags, 5% to 20% snags, Less than 5% snags,
snags, logs, tree roots, 1 tree roots logs, tree roots, logs. tree roots
Bottom Substrate/ |emergent vegetation, | °8% ¢ : emergent vegetation, | & :

emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious.

0-7 points

Water Velocity

Mazx. observed: »0.8
m/sec. but < 1 m/sec

23-30 points

Max. observed;
0.1 to 0.3 m/sec

16-22 points

Max. observed;
0.05 to 0.1 m/sec

8-15 points

Max. observed;

" [ <0.05 m/sec, or spate

occurring; > 2 m/sec

0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity (impervious
surface) in watershed

| Artificially

channelized, or
scouring present

Bank Stability

which would cause — it during spates because
scouring durin of excess impervious
gpates 8 8 surface in watershed.
12-15 points 0-3 points

Stable. No evidence Moderately stable. Moderataly unstable.

of erosion or bank
failure. Little

Infrequent or small
areas of erosion,

Moderate arens of
erosion, high erosion

Unstable. Many raw,
eroded areas. Obvious

Riparian Zone

potential for future potential during bank sloughing.
tly healed .

problems. E‘;’ !:) il‘:se over floods. 0-2 points

9-10 points P 3-8 points

Over 80% of

streambank surfaces .

consist of native 50% to 80% of 25% to 50% of Less than 25% of

plants, classified as:

riparian zone is

Tiparian zone ig

streambank surfaces

greater than one square meter during perieds of normal flow.

Vegetation bottomland vegetated, but one vegetated, but one or 8'.;’9 ‘-;:Eg:tated, erO(O‘I“
Qua”ty hardwoods, class of plants is not | two classes of plants |5 00 © mmurll; Y ;’g
_ understory ahrubs, or { represented, are not represented. grass Tonocu ure
g non-woody 6-8 points 3-5 points present.
— macrophytes. 0-2 points
9-10 points
Adjustments Add 5 points if cross-sectional area of flow is estimated to be

TOTAL SCCRE

COMMENTS:

ANALYSIS DATE:

01/2(93

ANALYST:

PtAne

SIGNATURE:

Pw‘ » (\/Q‘-V\_,/




DoONSTREA

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:_JO ________ |STORET STATION NUMBER:  [DATE (MDY): | RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: FDER )
CErnTRAL _NSTRICT 03/'2?-/1?3 ST, Tord s RIUER
< [

REMARKS:

DO WNSTRE Ann,

LOGATION: P+ SANFeRD

FIELD IDVNAME:

N, ALY 177-90

FPer AT SawForp

S’A»Jr’-’oéln, £,

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf packs, undercut
banka, rubble, or
other stable habitat.
23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, etc.
Adequate habitat.
16-22 points

5% to 20% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete. Less
than desirable
habitat,

8-15 points

Less than 5% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious.
0-7 points

Water Velocity

Max. observed: »0.3

Max. observed;

Mazx. observed;

Max. observed;
«<0.05 m/sec, or spate

m/sec. but < 1 m/sec | 0.1 to 0.3 m/sec 0.05 to 0.1 m/sec occurring; > 2 m/sec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial e s
i channelization. Little Aﬁ' tlﬁ‘-‘l?_nyd
Artificial Channel/ activity (impervious channelized, or
scouring present

Flow Alteration

surface) in watershed

which would cause e — during sp‘ates be.cause

scouring during of excess impervious
surface in watershed.

spates. 0-3 points

12-15 points P

Stable. No evidence Moderately stable. Moderately unstable.

of erosion or bank

Moderate areas of

Unstable. Many raw,

Bank Stablhty failure, Little Eﬁra?:; ::ogoim all erosion, high erosion | eroded areas. Obvious
potential for future ! potential during bank sleughing.
mostly healed over. .
problems. 6-8 voints floods, 0-2 points
9-10 points P 3-b points
Over 80% of
streambank surfaces
. . Less than 25% of
Riparian Zone consist of na!:we 59% to 80% 0{, 2?% to 50% of’ streambank surfaces
) plants, classified as: [riparian zone is riparian zone is are vegetated. Poor
Veg etation bottomland vegetated, but one vegetated, but one or plant community (e.g.
Qualit hardwoods, claga of plants ia not | two classes of plants
uality grass monoculture}
O understory shrubs, or | represented. are not represented. present
;o;:rt;zﬁes 6-8 points 3-5 points 0-2 points
9«10 points .

Adjustments Add 5 points if cross-sectional area of flow is estimated to be
greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS:
ANALYSIS DATE: ANALYST: . SIGNATURFE: _
03/22 /93 P Kane Phtp ©-La -

L]




(AV T RE A DEPARTMENT OF ENVIRONMENTAL REGULATION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET warsen 4

RIPARIAN ZONE/ANSTREAM FEATURES

SUBMITTING AGENCY CODE:_ 30 STORET STATION NUMBER: DATE (MDY TIME RECEIVING BODY OF WATER:
. FDER - : . )
SUBMITTING “GENCT:AM'ER 03/23-/“;3 Qq fq- J\)ﬂ"'d 5 Rtuaf{
REMARKS: LOCATION: = en [aY FIELD ID¥NAME:
UPSTRE fp&g'g I{f'c;{aqo EJ&‘;‘,*;;‘%’-&") &p O
v L)
&AM Sanpege Ec. . t L AT SAVFoRD

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

Forest erldfPasture Agricultural Residential Commercial Industrial - .

Cther (Specify)

Locai Watershed Erosion (check box); None Moderate

Heavy

Local Watershed NPS Pollution (check box): No evidence

Some potential sources f]  Obvious sources

Point-Source Pellution (list location and describe).

Estimated System Width {rangse, m}: Estimated System Depth (range, m):

High Water Mark {m above bed): Velocity (range, nvs):

Impounded
Channelized

A/A Yes

Canopy Cover % : 08pen ' L|ghlly Shaded (11-45%):{5:

Heavily Shaded:

SEDIMENT/SUBSTRATE

Petroleum: 21 Chemical:

Sediment Odors: __ Normal:[¥] Sewage: [

Sediment Olls: Absent: Slight: Moderate: [i#] Profuse:

Sediment Deposits:  Sludge: Paper Fiber Sand:

Other:

’D?’?ffqu

Substrate Types % coverage ¢ times sampled| method Substrate Types

# times sampled method

Woody Debris {Snags} [+ Ritfies -

Leaf Packs Sand /K

Aquatic Vegetation { i | Mud/Muck/Silt 'ﬂ

Rock or Shell Rubble Benthic leaf mats

Undercut Banks/Roots Other:

WATER QUALITY Pk | -
. Depth( ) [Temp. (°C): | pH (SU: | D.O. {mg/):{Cond. {nmho/em): Secchi (m):
TOp ..... ” 5 E L
Mid-depth
Bottom
System Type : Stream (2223 ggtnu?.r;nsagrirmsqwacr)gﬁ)cirsggs . ;\Jd‘ilsac K

Petroleum:

Water Odors {check box): Normal: [

Water Surface Qils (check box}: None: [X] Globs:

Tubid:[F  Opaque:[f]

Clarity {check box): Clear: i

Otner: [ _RRow w(murvy )

Kavg ANenT Phitpe 29 K

J

Color (checkbox):  Tannic:fi]  Green (algae):| Clear:

Weather Conditions: ] Abundance: Abnt Rare Common  Abundani
WIND 12k @D /o0” Periphyton £ T
:20'-70 CL"‘LLO CouEL Fish . il

Aquatic Macrophyles 5]
ron/suliur Bacteria Be]
SAMPLING TEAM: SIGNATURE: DATE:

03/ b




Do wDrSTREAA. DEPARTMENT OF ENVIRONMENTAL REGULATION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET vesien 4

SUBMITTING AGENCY CODE: JQR STORET STATION NUMBER: | DATE (M/D/Y): | TIME RECEIVING BODY OF WATER:
3 Pu
SUBMITTING AGEN&\%T#%YL T o) 3/“_‘593 ST, TJopa’y River
REMARKS: LOCATION: TP 4L IAA Fouep FIELD IDYNAME:
DOLWNSTREAM. N, oy J7-3 FPeL AT SanF
CauEega EL. FP4L AT SavForg

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {specily relative percent in each catagory):
Forest Field/Pasture Agricultural Residential [ Commercial Industrial Other (Specify)

Local Watershed Erosion (check box): None Moderate

Some potential sources Obvious sources &
£

Heavy

Local Watershed NPS Pollution {check box): No evidence
Point-Source Poliution {list location and describe):

BoAT LAVOINg AUD Dokl m

Estimated System Depth {range, m: yes

Velocity (range, mvs): O.‘lM/S
Moderately Shaded {46-80%):

Estimated System Width {range, m)

High Water Mark (m above bed): E
Canopy Cover % Open :[3¢’ Lightly Shaded (11-45%){F

Impounded
Channelized

| Heavily Shaded:

SEDIMENT/SUBSTRATE .

Sediment Odors: % | Petroleum: [77] Chemical:[[7] Anaerobic:[] Other

Sediment Qils: Moderate: Profuse: o]
Sediment Deposits: Mud: [ % Sand: Other: [ DeTr iTuS
Substrate Types Substrate Types  |% covarage |# times sampled] method

Woody Debris (Snags) |/«
Leaf Packs

Aquatic Vegetation
Rock or Shell Rubble
Undercut Banks/Roots

WATER QUALITY

Riffles [
Sand '
Mud/Muck/Silt »
Benthic leaf mats
Other:

]

Depth

x

Cond. (_p‘.?’rlmlcm):

{m}:
Top v
Mid-depth
Bottom

~/Sand Bottomed Swamp & Bog Alluvial i
Sand Bot w/ Spring  Calcareous Misc.) Lake

Water Odors (check box): . N_ormal: Sewage: Petroleum:
Water Surface Oils {check box): None: Sheen: Globs:

System Type : Stream:

Clarity (check box): __ Clear: Slightly turbic:g  Turbid:

Color (check box): ______'__Tan_nic: Green (algae):| ;] Clear:

Weather Conditions: . Abundance:  Absent Co
Periphyton

Fish
Aqualic Macrophytes
ron/sulfur Bacteria

DATE: . |

OFfrrf53

SAMPLING TEAM: SIGMNATURE:

KAwe, KENT




DER Biology Section

Sample Source: :56\ afocd Sample Collection: Date. 3/ 22k Time_{(: 52
Locatlon: Test Beglnning: Date ‘5453}/;‘3 Time 12 137>
) . 3 O Test Ending: Date_3/xg¢ M2  Time_/3p0
County: ) ol oot Organism Batch #: {3 Diiuent Batch # .
Contact/District: il o Kora { Contca O Organism Age: € 29 howss
NPDES Permit #: .
FLOOO "gbfb{’ o ?}E“EI!,#' NI Yest Organism : O_QA'iann‘ fhanis, da.q)‘h'iﬁ.
el L D e e DY
afinitive f Instrument Callbratlons: pH  Temperature °C D.0. mg/l.  Conductivity umhosicm

TeatType: Scroaning | D
¢ StatigStatic Renewal | Flow-through

Ohr20 @70 4O @24l .4 @240 _‘f‘f‘? ® 10085,

Test Number: _]__ of _& S-0@t-0O o 'Goorm@ 10,000
Remarks: 24t 20@7.0 24 @245 2.3 @241 (oo @ 1000347
20@4.0 (0,460 @ 10,000

48hr 20 @7.0 2¥3_@. J9S £35S @342 _Jrco @ 1,000

i ¥
2 030 K sazic 10,006° 5
Cond. (mmhos/cm)
Number Live pH Temperature (°C) D0, img/L} Cond. {umhos/em)
Cone. Chambar# | 0 24 48 0 24 48 i 24 48 g 24 48 0 24 48
Comdrcd | A s 15 [§ g2 Akl 5| g 2.3 |ies 185
Coceol | B S s S e 3 Y 8.9 175
N - P it 2.4 LY 175
Contld | © {5 |5 1T 24 2.4 /75
(ee | A S |« 15 1§60 8¢t} Bl o ¢ ¥l O P25
(OO [ s 15 s .Y R 20
woa e |5 g |5 8¢ gy 9o
e e 14 |5 s %.¢ X0 970
Measured/Loaded by: I & v | T P M g, Nl N E [ ¥ mE
Recorded by: | Tea | “Tea | T8 | TRA I REY KL IT™ KP 1T K2
investigators’ Signatures Salt Water/ [ Water Quallty Parameters
4 ~ e > all Watei )20% Min Water | Sample | Msethod [Measured b
(592 FY\~K_,~*Q.:>QA4 Field Total Residual Cl2: —
m&mmm_ Lab Total Residual Cl2: <.0.0R KOO B 0.0 PC~ACC { Tim
“A \ﬂwce, Alkalinlty: 135~ A 55 Hods |7
— Mardness: /&% S “:95 p(a,,_. b |7
% Total Ammenla: £0,01) Z0,0['] <O Qe | M
' Ammonia Ammonia Sample

“*Raviewer

form updated 10/20/92

Meter Slope: “‘_L['u}_ Blank: ég.‘?ﬂ_ Salinity: __¥__

Cla Blank:



Sample Source:
Location:
County:
Contact/District:
NPDES Permit #:

Static Heriewal | Flow-through

Test Typef. Screanin?}Deﬂnitiva
CHaficpstati -

Test Number:a

DER Biology Section ~ Acute Bioassay Bench Sheet

Dochord

Vol ousic

P VW lame/ C‘Q.m‘f'FCkD
FLOOO| 554 Outfall #:
DAY Y AT

Date. 2/22/43 Time_tr:52

Sample Collection:
Test Beginning: Date Time_ 12: 35
Date

Test Ending: vjﬁﬂ Tima_/ 3¢t
Grganism Batch #: | % Diluent Batch #4284

Organism Age:
D.O. mg/L Conducti\"ily“mhos)‘m
.4 @340 "1"?‘-’( @ 1, 00?.0;4

B Teat Organism :
Instrument Callbratlons pH  Tamperature °C
ohr 20@ 7.0 240 @34,/

of_a__

7.0@%.0_ ) DCD@ 10,000
Remarks: 24hr 20@7.0 24 _@I1T. K3 @A Lo @ 1,000,455
L0 @D G @ 10,000
8hr 20 @70 A%2 @ 245 &35 @A YL _Lao @ 1,000
vicy/8 A2 @ 10,000
. Cond. {mmhosicm)
Number Live “pH Temperaturs (°C) D.0O. (mgiL) . Cond. {pmhosfcm)
Conc, Chamber # ]| 0 24 |48 _J O 24 (43 ) 24 48 0 24 48 0" |24 48
Codasl | 4B I8 |5 [ & |50 9534923412327 8 32 (7.7 b0 us |2¢s
sl | 232 |5 |5 |5 |s.oa]%3 w8280 lago 244 [avs]
e {29 15 |s |5 |22 2.8 19.0 p+ @ esalr 2 (8079|970 0 |9v0
(o | s s 1S 15 b7 (7%|%0 7.7 [80)2.370 455 (970
MeasuradiLoaded by: JI0A [Tta TR0 Jene @ [MF Jone[e® [ MEImE [ne (MNP | 0f [ MF
Recarded by: i'r«\ 7 |1 e [T [RT Jpea [TART |7 Jren [R7 [T |4 | R7
Investigators’ Signatures Salt Water/ Water Quallty Parameters
—'( e 1K QQ _ . ‘Well Water [20% Min Water | Sample | Method | Measured by
Field Total Rasidual Cl2:
ﬂlﬂa&(g‘ dglw Lab Total Residual C122 <O OB Ko 0B 10.0Y oo | 1m
\/L/WVJ &MC@ . Alkalinlty: 1S5 7 55 [ dedn | T
_ Hardness: | & =5~ O (o5 | Hwete | 7m
?% 4 ?V(NA Total Ammonia:_<'0,041 £0,¢7 2000 {§rig, | MTT
it Gt A masmnnig , Ammonia " Sample
Slnce: ~565 ‘Bank: ‘:aco!f]--.SaIinity: L ppt



Typical Values for Selected Parameters in Florida Waters
Adapted from Joe Hand, FDER, personal communication, 1991
(data was collected between 1980 and 1989)

Percentile Distribution
[Parameter | 5% ]10% [20% [ 30% | 40% | 50% {60% | 70% | 80% | 90% | 95% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll a 022| 052 0.94 1.60] 3.02] 4863 6.72 9.87] 1468]| 27,351 48.70
Periphyton '

Chlorophyll o 031 043 077| 104| 216| 2947 645]| 1051 17.00| 39.51f 60.85
H-D Diversity 084| 212% 248| 274] 288| 8.091 325] 340} 3521 3.76{ 3.90
Qualitative Taxa

Richness 9.00] 12.00{ 17.00]| 20.00| 22.00f 2450{ 26.00] 28.00} 31.00| 37.00{ 53.00
H-D Taxa

Richness 6.00 6501 9.00]| 1150] 1300 15.00] 17.00| 2150} 26.00| 29.00] 32.00
TKN 030 639| o056 073] 087F 100 11i]| 126¢ 149| 1931 280
Ammonia 0.02 Q.02 0.04 0.05 0.06 0.08 0.11 0.14 .20 0.34 0.60
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10] 0.14 0.20 (.32 0.64 105
Total Phosphorus | 0.02] 0.03] 005] 006| 010] 013 018] 025| 039| 074] 151
Ortho Phosphorus 0.01 0.01 0.03 0.04 0.05 0,08 0.11 0,17 0.27 0.59 1.37
Turbidity .60 0.90 1,20 145 2,10 2.80 3.60 4.50 6.65| 1045] 16.30
LAKES
(477 stations)

Phytoplankton

Chlorophyll g 0.80| 171| 2887 428) 10.06| 13.40| 20.00] 30.10] 47.20| 65.44] 113.90

Dredge Diversity 0.71 0.97 143 1:74 1.98 2.12 221 2.59 2.85 3.15 3.17
Dredge Taxa

Richness 3.00| 500} 650] 7.00] 9.00] 10.00| 1100| 13.00| 1500 17.00| 21.00
TKN 036] 049] 067] ©083] 108| 126] 140] 151]| 16841 211] 346
NH3+NH4 001 002] 002] 003] 004] 006] 008} 012] 015§ 021] 028
NQO2-NO3 000! 00| ©001] 001 001] 002] 004t 005| 010y 0Oi4; 023

Total Phosphorus 001] o002] 002] 003] 005] 007] 009] 011]| 014] 023) 042
Ortho-Phosphorus | 0.00] 01| 001] 002] 003| 004] 005] 006) 008; 021} 032

Turbidity 1.00] 125]  155] 205] 2751 4501 645] 960] 1410} 2600} 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll g 214| 328! 449f 5131 600 693] 704 9.60% 12.40] 17.60] 22.20

Dredge Diversity | 134 153{ 191] 228] 256] 290| 315| 359] 4.01] 453] 498
Dredge Taxa '

Richness 4000 6.00] 9.00] 11.00] 15.00] 1850| 25.00| 35.00| 41.00]| 62.00] 90.00
TKN 026] 034] 042] 050/ 059| 069] 076] 082] 0.95] 130] 149
NH3+NH4 001] 002] 003] 004 005| 006] 008] 009] 013] 022} 028
NO2-NO3 000 000 001] 001 001]| 002] 003} 005] 008] 0.17] 023

Total Phosphorus 001 oo02| oo08| 007] 010] 011 014} 617] 023]| 043[ 059
Ortho-Phosphorus 0011 0.02] o003 o004] o0.04] 0.05] 007F 009] 012] 021F 044
Turbidity 350] 400| 450| 505| 6540 5.60] 6.30 6.80] 8.00] 1140{ 1175

Units:
Phytoplankton Chlorophyll & (ug/L), Periphyton Chlorophyll a (mgfmz), Nutrients (mg/L)},
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



Phytoplankton taxa list and densities (#mL) for Florida Power & Light at
Sanford, collected via subsurface grabs in the St. Johns River, on 22 March,
1993.

Reference Test
Site Site

Diatoms
Achnanthes sp. 1473 2083
Cocconels sp. 123 -
Coscinodiscus sp. - 130
Cyclotella sp. 982 2083
Melosira sp. 368 391
Navicula sp. - 130
Nitzschia sp. 614 651
Synedra sp. 12521 17315
Unidentified pennate diatom 1596 2343
Chlorophyta
Ankistrodesmus sp. - 391
Chlamydomonas sp. 123 -
Closterium sp. 123 -
Cosmarium sp. 246 -
Dictyosphaerium sp. - 130
Grloeocystis sp. 123 -
Kirchneriella sp. - 260
Pediastrum sp. - 130
Scenedesmus sp. 1841 2604
Tetraedron sp. 123 -
Tetrastrum sp. - 130
Ulothrix sp. - 130
Zygnemopsts sp. 246 -
Cyanophyta
Anabaena sp. 123 130
Anabaenopsts sp. 246 -
Aphanocapsa sp. 7242 4036
Aphanothece sp. 246 -
Chroococcus sp. 2946 2213
Dactylococcopsis sp. 368 391
Gloeocapsa sp. 1105 521
Gloeothece sp. 123 —
Lyngbya conioria 1228 1562
Lyngbya limnetica 368 260
Merismopedia sp. 491 651
Microcystis sp. 737 76561
Euglenophyta
Lepocinclis sp. 123 -

Total density 36848 46216



Benthic macroinvertebrate taxa list for Florida Power & Light at Sanford,
collected via 20 discrete dip net sweeps in the St. Johns River, on 22 March,
1993.

Reference Site Test Site

Diptera
Cladotanytarsus sp. - 84
Clinotanypus sp. 28 -
Coelotanypus concinnus 252 28
C. tricolor 84 -
Endochironomus nigricans - 28
Endotribelos hesperium - 28
Glyptotendipes sp. G Epler 28 —
Polypedilum halterale grp. 280 112
P. illinoense 56 196
Procladius sp. 112 84
Tanytarsus sp. G Epler 28 84
Ephemeroptera
Caenis sp. 28 56
Gastropoda
Littoridinops sp. - 56
Malacostraca

Amphipoda
Gammarus sp. 616 -
Hyalella azteca 644 1484

Decapoda
Palaemonetes paludosus 28 280
Megaloptera
Chauliodes rastricornis 28 -
Neuroptera
Climacia areolarts 28 -
Odonata
Ischnura sp. - 28
I ramburii - 28
Oligochaeta
Aulodrilus pigueti 168 -
Eclipidrilus palustris - 28
Haemonais waldvogeli 28 o
Limnodrilus hoffmeisteri 84 28
Pelecypoda
Corbicula sp. — 28
Elliptio buckleyi 28 56
Sphaerium or Musculium sp. - 28

Total 25648 2744
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