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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Del.and Regional Wastewater Treatment Plant
County: Volusia

NPDES Number: F1.0020303

State Permit Expiration Date: 27 November 1997

Toxics Sampling Inspection (XSI)
Date Sampled: 5 April 1993

Results: The herbicide, atrazine, was found at 0.77 pg/L, which is below
acutely toxic levels. No metals were found in concentrations exceeding Class III
water quality standards.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 5 April 1993

Results: Not toxic to the invertebrate, Ceriodaphnia dubia, or to the
fish, Notropis leedsi. No mortality occurred during the 48 hour bioassays.

Tmpact Bioassessment fnspection (IBI)
Date Sampled: 5 April 1993

Results: Benthic macroinvertebrate communities were moderately
degraded at the test site, demonstrated by decreases in taxa richness, Florida
Index, and Shannon-Weaver diversity. Because of the additional potential sources
of pollution from the marina and highway at the test site, it is difficult to establish
-1the contribution of the DeLand effluent in causing the observed changes in benthic
communities. Phytoplankton populations were virtually identical at the two
stations, in terms of taxa richness, density, and species composition. '

Water Quality fnspection (WQD
Date Sampled: 5 April 1993

Results: Nutrients were not particularly high in the effluent, and very
little variation in nutrient concentrations was noted between the reference and test
sites. Total phosphorus, ammonia, and nitrate-nitrite were less than the average
values for Florida streams at both receiving water stations. Ortho-phosphate was
below the practical quantitation limit. TKN at both study sites was only slightly
above average. Although the algal growth potential (AGP) was very high in the
effluent, the test site AGP was actually slightly lower than the reference site AGP.
AGP at both stations was slightly above the “problem threshold” of § mg dry wi/L.

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 DeLand Regional Wastewa-
ter Treatment Plant is located in
Volusia County, Florida (see map in
Appendix), This activated sludge
“carousel” facility has a design capac-
ity of 4.0 MGD, with an average flow
during 1992 of 2.281 MGD. The plant
utilizes chemical feed facilities and
tertiary filtration, and the effluentis
chlorinated for disinfection, and sub-
sequently dechlorinated prior to dis-
charge. A force main transports the
effluent approximately five miles
from the plant to the St. Johns Riv-
er, west of DeLand (see map in Ap-

pendix). A portion of the treated ef-

fluent is discharged to groundwater
at public access irrigation sites. Pres-
ently, reclaimed effluent is utilized
by the nearby Southridge Golf
Course, and three more sites are pro-
posed (Appendix). Anticipated re-use
capacity of these sites is 3.15 MGD,
which would significantly reduce, or
eliminate, the surface water dis-
charge.

State effluent limits are as foi-
Tows: Ultimate Oxygen Demand (700
Ibs/day monthly average), total phos-
phorus (1.0 mg/L monthly average),
chlorine residual for disinfection (=
0.5 mg/L), chlorine residual at dis-
charge (0.01 mg/L), CBOD3 (30 mg/
L monthly average), TSS (30 mg/L
monthly average), pH (6.0 to 8.5
SU's), and fecal coliform bacteria (200
organisms/100 mL annual average).

Permit violations over the past
year have been few. The concentra-
tion of total phosphorus exceeded lim-
its in December, 1991. Another prob-
lem with recording of total nitrogen
and turbidity data of the MOR's oc-
curred during this period. Both of
these issues have been addressed by

Major characteristics of community structure of control and test sites.

Reference

Site

L

Test Site

Florida Index 9 5
9% Contribution of Dominant Taxon 38.7 57.0
% Malacostraca 394 61.3
% Diptera 359 12.9
% Odonata 10.6 22
% QOligochaeta 4.2 7.5
% Gastropoda 2.1 43
% Hemiptera 49 1.1
% Other 2.9 10,7
% Above Surface Deposit Feeders 27.1 256
% Shredders 22.5 244
% Predator/Carnivores 223 7.5
% Scavengers 12.9 204
% Plant Piercers 53 9.7
% Below Surface Deposit Feeders 42 75

Florida Index
Shannon-Weaver Diversity 3.81 3.03
% Diptera 824 26.2
% Malacostraca 9.0 57.1
% Trichoptera 0.5 438
% Ephemeroptera 4.0 08
% Qligochaeta 2.5 4.0
% Branchiobdellida 0 4.0
% Other 16 3.1
% Above Surface Deposit Feeders 424 56.6
% Sugpengion Feeders 221 236
% Predator/Carnivores 20.8 7.3
% Shredders 8.0 1.9
% Below Surface Deposit Feeders 2.6 4.0
% Parasites 0.8 4.0

% Contribution of Dominant Taxon 40,2 42.3
Diatom/Diatom + B-G Abundance Ratio 0.67 0.65
% Diatoms 60.1 555

% Blue-greens 29.9 30.1

% (Greens 100 14.3

fant will E 6.5 52




the facility. Overall, during the last
year, effluent quality has improved
in terms of annual averages of UOD
and total phosphorus levels.

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 100 yards upstream of
the outfall in the St. Johns River) and
a test site (100 yards below the dis-
charge). A habitat assessment was
performed in situ to establish com-
parability between sites. Supplemen-
tal physical/chemical data were also
collected on the effluent and study
gites. Acute screening toxicity bioas-
says, using Ceriodaphnic dubia and
Notropis leedsi as test organisms,
were performed on an effluent sam-
ple (Weber 1991). The effluent was
analyzed for metals and for organic
constituents (base neutral and acid
extractables, and pesticide 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 evaluated at reference
and test sites. Invertebrates were
collected from multiple substrates
{e.g., snags, leaf packs, vegetation)
asing discrete dip net sweeps. Addi-
tional invertebrate collections were
accomplished using Hester-Dendy
multiplate samplers which were in-
cubated for 28 days (Ross 1990).
Phytoplankton was sampled at both

reference and test sites via subsur-
face grabs. Algal Growth Potential
tests, using Selenastrum capricornu-
turm as the test organism, followed
Miller et ol. (1978).

Explanation of Measure-
ments of Commuinity Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed
in this report. Many of these, such
as the number of taxa and Shannon-
Weaver Diversity Index are well
known. Others are briefly explained
here. The Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitivi-
ty to pollution (see Ross 1990). A site

No. of invertebrate Taxa
{quantitative sarmphe)

F==3 No. of iga Taxa

Shannon-W Diversity Index
(Enwmhrm

Floiida Index

with a high Florida Index score is
considered healthy (i.e., many clean-
water organisms are present). Ex-
cessive numerical dominance of a sin-
gle 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,

(invertebraion, quantitative sample)
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This same type of procedure is used
for calculating the QSI (for function-
al feeding groups).

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

ber of taxa, the diversity index, Flor- -

ida Index and the diatom to blue-
green algae ratio are measured as the
reference site minus test site divided
by the reference site. The percent
differences between sites involving
the percent contribution of dominant
taxon and algal growth potential are
measured as the test site minus ref-
erence site divided by the reference
site,

The following personnel were
involved in this investigation: Phil-
ip Kane and Steve Kent (DEP Cen-
tral District) and Lyn Burton, Mar-
shall Faircloth, Russel Frydenborg,
Kathleen Lurding, Elizabeth Miller,
Urania Quintana, Landon Ross, and
Greg Wynn (Tallahassee Biology
Laboratory). The report was re-
viewed by the Point Source Studies
Review Committee, consisting of
Wayne Magley, Jan Mandrup-Pouls-
en, and Michael Tanski, as well as
District representatives,

Results and Discussion

Habitat quality was essentially
identical in the study area, as both
sites received scores of 73. An abun-
dance of favorable habitat was
present, consisting mostly of aquatie
macrophytes (40%), undercut, banks
and roots {10%), and snags (10%).
Water velocity was adequate, and the
banks were relatively stable with
good riparian zone vegetation quali-
ty. The majority of surrounding land

B Quantfiative Stabilty (ndex |
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Effect of discharge on receiving siream
(measured as similarity between control and test sites).

at both stations was forested, but a
sizable amount (40% to 45%) is used
for commercial and industrial pur-
poses. One major difference between
the sampling sites was the presence
of a large maring adjacent to the test
site, as well as the highway 44 bridge.
While the test site was subject to the
potential influences from these soure-
es (e.g., petroleum contamination),
the reference site was not. Physical/
chemical measurements at the two
study sites were nearly identical.
Both sites were circum-neutral in pH
(7.3 8U’s), and specific conductance
was 900 and 890 pmhos/cm at refer-
ence and test sites, respectively. Dis-
solved oxygen was similar at the two
study sites as well, 6.3 mg/L at the
reference site and 6.5 mg/L at the test
site (Appendix),

Analysis for organic constituents
revealed the presence of atrazine, at
0.77 pg/L. The metals found in con-
centrations exceeding the practical
quantitation Limit (PQL) were iron
(26 ng/L) and zinc (50 pg/L). Silver
was found at 0.07 pg/L, which is be-
lowthe PQL. No metals were present
in excess of Class III water quality
standards.

The sample of final effluent was
not toxic to the invertebrate, Ceri-
odaphnia dubia, or to the fish, Noi-
ropis leedsi. No mortality occurred
during the 48 hour bioassays (Appen-
dix).

Nutrients were not particularly
elevated in the effluent, with levels
of ortho-phosphate of 0.18 mg/L, to-
tal phosphorus of .22 mg/L, ammo-
nia of 0.06 mg/L, nitrate-nitrite of 2.6
mg/L, and TKN of 0.92 mg/L. The
test gite nutrient concentrations were
very similar to those found at the ref-
erence site, and mostly below the
average concentrations for Florida
streams (see table of Typical Water
Quality Values in Appendix). For
example, total phosphorus (0.09 mg/
L and 0.08 mg/L at reference and test
sites, respectively) was lower than
63%-65% of other Florida stream sys-
tems, and ortho-phosphate was be-
low the practical quantitation limit.
Despite the somewhat elevated efflu-
ent nitrate-nitrite value, bioavail-
able forms of nitrogen (NH; and
NOo/NQj) were also below the 50th
percentile at both receiving water
sites (see Chemistry summary ta-
ble). TKN (1.1 mg/L at both sites)



was slightly higher than typical
stream systems.

Although the algal growth poten-
tial (AGP) was very high in the effluent
(99.9 mg dry wt/L), the test site AGP
(5.2 mg dry wi/L) was actually slightly
lower than the reference site AGP (6.5
mgdry wt/L). AGP atboth stations was
slightly above the “problem threshold”
of 5 mg dry wi/L: (Raschke and Schuitz
1987).

Benthi¢c macroinvertebrate com-
munities appeared moderately degrad-
ed at the test gite inboth dip net sweeps
and Hester-Dendy samples. The figure
onp, 2indicates the degree of difference
between the control and test sites. Larg-
er differences (that is, higher percent-
ages) correspond with greater degrees
of degradation. Negative values mean
‘that the test site is better than the con-
trol, Thefigure on p. 3 summarizes sim-
ilarities between the sites. Smaller sim-
ilarities (lower percentages) generally
correspond with greater degradation,
unless the test sites are better than the
reference site, Complete taxa lists ap-
pear in the Appendix.

Taxa richness at the test site de-
creased by 19% and by 38%, compared
to the reference site, in dip net sweeps
and Hester-Dendy samplers, respective-
ly. Florida Index followed a similar
trend, droppingfrom 9 to § (sweep sam-
ples) and from 14 to 6 (Hester-Dendys).
Shannon-Weaver diversity was 20.6%
lower at the test site. Dipterans (eg..
Polypedilum halterale grp. and Dicro-
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The Selenastrum capricornutum Printz algal assay
bottle test. U. S. Environ. Prot. Agency, EPA-600/9-

78-018. 126 p.

tendipes simpsont) were more abundant
at the reference site, while amphipods,
particularly Gammarus sp. and Hyalel-
la azteca, were more dominant at the
test site, This shift in community strue-
ture was responsible for the high dis-
gimilarity shown by the QSI for % com-
position. Because of the additional po-
tential sources of pollution from the
marina and highway, it is difficult to
establish the contribution of the DeLand
effiuent in causing the observed chang-
es in benthic communities.
Conversely, no differences in phy-
toplankton community structure were
evident when comparing the reference
gite to the test site. Twenty-one taxa
were identified from each station, Dia-
toms were dominant at both study ar-
eas (mainly Synedra sp.), followed by
colonial blue-green algae. The Quanti-

tative Stability Index for percent com--

position (95.4%) further demonstrates
the extreme similarity of phytoplank-
ton communities,

Conclusions

The sample of final effluent wasnot
toxic to the invertebrate, Ceriodaphnia
dubia, or to the figh, Notropis leedsi. No
mortality occurred during the 48 hour
bicassays.

Analysis for organic constituents
revealed the presence of atrazine, at
0.77 /L. Nometals werefound in con-
centrations which exceed Class ITI wa-
ter quality standards,

Nutrients were not particularly
high in the effluent, and very little vari-
ation in nutrient. concentrations was
noted between the reference and test
sites, Total phosphorus, ammonia, and
nitrate-nitrite were less than the aver-
age values for Florida streams at both
receiving water stations. Ortho-phos-
phate was below the practical quanti-
tation limit. TKN at both study sites
was only slightly above average,

Although the algal growth poten-
tial (AGP) was very high in the efflu-
ent, the test site AGP was actually”
slightly lower than the reference site
AGP. AGP at hoth stations was slight-
ly above the “problem threshold” of 5
mg dry wt/L.

Benthic macroinvertebrate com-
munities were moderately degraded at
the test site, demonstrated by decreas-
es in taxa richness, Florida Index, and
Shannon-Weaver diversity. Because of
the additional potential sources of pol-
lution from the marina and highway at
the test site, it is difficult to establish
the contribution of the Deland effluent
in causing the observed changes in
benthic communities,

Phytoplankton populations were
virtually identical at the two stations,
in terms of taxa richness, density, and
species composition,
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Chemistry summary table for
Deland Regional WWTP

5 S
ats ().

Reference

Site Test S?te

1\\%;\

uminum 100U
Antimony 15U
Argenic 20U
Cadmium 022T Blank contaminated
Copper 5U
Chromium 10U
Iron 26 A
Lead 15U
Mercury 01U
Nickel 5U
Selenium v
Silver 07T

0.032T

ho-phosphate
Total phosphorus 0.22 0.088 0,080
Ammonia 0.060 0.070 A 0.061
Nitrate-N 2.6
Nitrate+Nitrite 2.6 0.087
TKN 1.1
...... AT :
Habitat Assessment 73 73
D.O. (mg/L} 6.3 6.5
pH (SU’s) 7.5 7.3 7.3
Conductivity (umhos/em) 790 900 890
Temperature (°C) 21.3 21.2
Hardness (mg CaCO3) 157.7
Algal Growth Potential (mg dry wt/L) 99.9 6.5 52
Biocassay Fish Not toxic
Biocassay 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



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 0.22 0.52 094 1601 3.02] 463 6.72 987 14.68] 27.35| 48.70
Periphyton
Chlorophyll a 0.31 043 0.77 1.04 2.16 2.94 6.45] 10.51] 17.00] 39.51| 60.85
H-D Diversity 0841 212| 9248] 274] 288] 309] 325] 340] 352] 396] 3.90
Qualitative Taxa
Richness 9.00] 12.00] 17.00] 20.00] 22.00| 2450]| 26.00] 28.00] 31.00] 37.00| 53.00
H-D Taxa
Richness 6.00| 650] 900! 11.50] 13.00| 15.00] 17.00] 21.50] 26.00] 29.00| 32.00
TKN 030| o03%] o056 073] 087 100] 111] 126] 149] 193] 280
Ammonia 002 o002l o004{ 005] 0.06] 008] 011] Q14| 0201 034]| 060
NO2-NO3 001 o001} 003] 005] 007 010] 014] 020] 032! 0.64] 105
Total Phosphorus i 0.02] 003 005] 006] 010] 013] 018] 025| 039§ 074] 151
Ortho Phosphorus { 0.01] 001} 003] 004 005] 008] 011) 017] 027} 059] 137
Turbidity 0601 o090] 120{ 145] 210| 280| 3607 450] 6.65| 1045] 16.30
LAKES
(477 stations)
Phytoplankton
Chlorophyll o 080|. L71) 288] 4.28| 10.06] 13.40]| 20.00) 30.10| 47201 65.44]113.50

Dredge Diversity 0:71 0971 143] 174] 198| 212| 2211 259 285 315| 3.17

Dredge Taxa '
Richness " 300f 5.00| 6501 700] 9.00| 10.00! 11.00]| 13.00] 15.00] 17.00] 2100

TEN 0:36 0.49 0167 0.83] 108] 126} 140| 151| 168] 211] 346
NH3+NH4 001} ©¢02] 002] 003 004| 006] C08] 012] 015] 021] 0.28
NO2-NO3 000 000] 0.01] 001 001 0021 ©04| 005| 0.10] 014] 023

Total Phosphorus | 0.01] 002] 002] 003| 005} 007] ©¢09| 011| 014] 023] 042
Ortho-Phosphorus | 0.00] ©001] 001] 002 003] 004] ©05| 008| 008] 021] 032

Turbidity 1.00 1.25 155| 205 275fF 4501 645 960 14.10]| 26.00] 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll a _214| 328] 449] 513| 6004 693| 794| 9.60] 1240 17.60 .20

Dredge Diversity | 1.34] 153) 191] 2281 256 290] 315] 3.59) 401] 453] 498
Dredge Taxa

| Richness 400} 6.00] 9.00] 1100]| 1500]| 1850]| 25.00| 35.00)] 4100]| 62.00] 90.00
TKN 026] 034{ 042] 050] 059 063 076] 082] 095] 130 149
NH3+NH4 001] 0.02{ 003] 0O04] 005| 008] 0.08] 009§ 013] 022| 028
NO2-NO3 000 000 001] 001] 001| 002] 003| 005§ 008] 017] 023

Total Phosphorus | 001l 002] 0606] 007 010| 011] 014] 017f 023| 043] 059
Ortho-Phosphorus | 0011 0.02{ 003] 004] 004| 005| 007]| 009} 012] 021] 044
Turbidity 3501 400] 450] 5.05| 540 560] 630] 680} 800 1140] 11.75

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll a (mg/mz), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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U P STREAM

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE; [2]
SUBMITTING AGENCY NAME: [4

CENTRAL-_ DIAVTRVT

STORET STATION NUMBER:

DATE (WDVY):

0 405777

RECEVING BODY OF WATER:

ST, Tt 's RIVER

REMARKS: LOCATION: £ ITY O0F DEtawo 270 FIELD IDVNAME:
07t 3, AMELIA AVE, £ A T
UP STREAM Sernsss fobeth DEcAvo STP
Habitat Parameter .
Excellent Good Fair Poor
Greater than 40% 20% to 40% snags, | 2P to 20% snags, Less than 5% snags,

Bottom Substrate/
Available Cover

snags, logs, tree roots,
emergent vegatation,
leaf packs, undercut
banks, rubble, or
other stable habitat,
23-30 points

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

logs, tree roots,
emergent vegetation,
leaf packs, etc. Less
than desirable
habitat.

8-15 points

logs, tree roots,

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

0-7 points

Water Velocity

Max. observed: »0.3

Max. observed;

Magx. observed;

Max. observed;
<0.05 m/sec, or spate

Artificial Channel/
Flow Alteration

m/sec, but < 1 mfsec [0.1to 0.3 m/sec 0.05 to 0.1 m/sec oceurring; » 2 misec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial Artificially

channelization. Little
activity (impervious
gsurface) in watershed

channelized, or
scouring present
during spates because

Bank Stability

which would cause of excess impervious
:;::::;ng- during surface in watershed,
12-15 points 0-8 points

Stable. No evidence Moderately stable. Moderately unstable,

of erosion or bank
fajlure. Little

Infrequent or small
areas of erosion,

Moderate areas of
arosion, high erosion

Unstable. Many raw,
eroded areas. Obvious

potential for future potential during bank sloughing.
problems, mostly '?ealed over. | o e 0-2 points
B 6'8 pOlntS 7
9-10 points 3-b points
Over 80% of
streambank surfaces .
P . congist of native 50% to 80% of 25% to 50% of Less than 25% of
Rlparlan Zone . R . e . streambank surfaces
. plants, classified as: | riparian zone is riparian zone is are vegetated. Poor
Vegetatlo n bottomland vegetated, but one vegetated, but oneor | | . fommur.:i ty (e
Qu a“ty hardwoods, class of plants is not | two classes of plants P 1t Y ).g.
understory shrubs, or | represented. are not represented. g:;z:;:onocu ure
non-woody 6-8 points 3-% points g 5 . i
macrophytes. -4 points
9-10 points . .
TOTAL SCORE

A] ustments Add b points if eross-sectional area of flow is estimated to be

greater than one square meter during periods of normal flow.

COMMENTS:

ANALYSIS DATE:

0 4/0</473

ANALYST:

P (AN

SIGNATURE:

‘ph«[?v N (M

mT Ful QLeC

susZEPT




Do) STREAm

STATE OF FLORIDA
DEPAHTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

30
PER

L

SUBMITTING AGENCY CODE;
SUBMITTING AGENCY NAME:

1

STORET STATION NUMBER:

DATE {M/D/Y):

04/os /23

RECEIVING BODY OF WATER:

ST Joum ) (USSR

REMARKS:

Dow NSTRE A

LOCATION: (~iTY OF DELAasp 97F
o7 I AMELIAa AUE.
Dé‘-ﬁ’ﬂﬂ FW Ao on

FIELD IDVNAME:

Décarto Srp

Habitat Parameter

Available Cover

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

23-30 points

leaf packs, etc.
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, Lass than 5% snags
Bott Substrate/ snags, logs, tree rf)ot,s, logs, tree roots, ’ logs, tree roots, . logs, tree roots, ’
otiom SuUns emergent vegoetation, emergent vegetation, emergent vegetation, emergent vegetation,

leaf packs, ete. Lack
of habitat is obvious.

0-7 points

Mazx, observed;

which would cause
scouring during
spates.

12-15 points

Water Vel OCIty Max. observed: >0.3 | Max. observed; Max. observed; <0.05 m/sec, or spate
m/zsec. but < 1 m/sec | 0.1 to 0.3 m/sec 0.05 to 0.1 m/sec oceurring; > 2 m/sec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial e

epn = channelization. Little A}Thﬁm?ny d
Artificial Channel/ activity (impervious channelized, or .
. s seouring presen
Flow Alteration |surface}in watershed during sgpg. tos because

of excess impervious
surface in watershed.

0-3 points

Stable, No evidence

of erosion or bank
failure. Little

Moderately stable.
Infrequent or small
areas of erosion,

Moderately unstable.
Moderate areas of
erosion, high erosion

Unstable. Many raw,
eroded areas. Obvious

greater than one square meter during periods of normal flow.

potential for future potentia] during bank sloughing.
problems. gi‘;;tly Pz:led OVer: | floods. 0-2 points
9-10 points pomnis 3-6 points
Over 80% of
streambank surfaces
. . Less than 25% of
. . congist of native 50% to 80% of 25% to 50% of
Hlparlan _zone plants, classified as: - | riparian zone is riparian zone is streambz.ntlzgurgaces
Vegetatl on bottomiand vegetated, but one vegetated, but one or a;'e ‘;;ef;mamu ., ; o(or
Qual lty hardwoods, class of plants is not | two classes of plants p ans ?i Y ;3.g.
understory shrubs, or | represented. are not represented. g: zzer:!:onocu ure
non-woody 6-8 points 3-5 points g 2 point
macrophytes. "4 pomnis
9-10 points .
AdIUStmentS Add 5 points if cross-sectional area of flow is estimated to be TOTAL SCORE

COMMENTS:
ANALY SIS DATE: ANALYST: SIGNATURE: - - A
0 Ylos/3 PokANE Phatye M. Lan_,




DEPARTMENT OF ENVIRONMENTAL REGULATION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wersion 4

SUBMITTING AGENGY cooeizfét—_ STORET STATION NUMBER: | DATE (WOVY): | TIME RECEIVING BOOY OF WATER:
suangmNGAGEch NAME: 0,{/05‘/93 ]23g |ST. JoHA 1o RIVER
AEMARKS: LOCATON: CiTY OF DELANO STP FIELD I/NAME:
: 1032 8. AMELIA AUE. ELAL T
U PSTRG/’(/VL DELAVO, FLoRigaA DELAVD STP

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify reiative parcent in each category):
Forest Field/Pasture Agricultural Residential Commercial

Local Watarshed Erosion {check box): None B Moderate [
Local Watershed NPS Pollution (check box): No evidence Some potential sources
Paint-Source Pollution (list location and describe):

FTO T U P-STRAE A M a1 n
Estimated System Width {range, m):} | | Estimated System Depth (range, m){¢
High Water Mark (m above bed); Velocity (range, m/s).
Canopy Cover% : Open : Lightly Shaded (11-45%) {22
SEDIMENT/SUBSTRATE |

Industrial

yes

Impounded /3
# |Channelized

Sediment Odors:  Normal: [ Sewage: i Chemical:
Sediment Oils: Absent: Slight: Profuse:
Sediment Deposits: Sand: Othe DETR Twns

Substrate Types  |% coverage [# times sampled method
#l| Riffles NENET
Sand
Mud/Muck/Silt
Benthic leaf mats

Substrate Types
Woody Debris (Snags)
Leaf Packs

Aquatic Vegetation
Rock or Sheli Rubble

Undercut Banks/Roots 2 Other:
WATER QUALITY
o o ot oaoltioll 95
Mid-depth
Bottom
System Type : Stream{FR(Sand pot ) Spriny--Gacarnts
Water Odors (checkbox):  Normal:P¥]  Sewage: Petroleum: Chemical:
Water Surface Oils (check bax): None: ] Sheen: Globs: Slick:
Clarity {check box): Clear:f%]  Slightly turbid:[: Turbid: Opaque:
Color {check box): Tannic: ]  Green (algae):[]  Clear: [ Other:
Weather Conditions: . Abundance:  Absent - Rare
ditions Periphyton
OVERL AST Fish s
Aquatic Macrophytes ]
lronv/sulfur Bacteria
SAMPLING TEAM: SIGNATURE: DATE:

Kavg, KENT Phit ). Ko Ofoshs




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wersion )

SUBMITTING AGENCY CQODE;

SUBMITTING AGENCY NAME:
CENTRAL. DiSTRICT

STORET STATION NUMEBER:

DATE (MADYY): | TIME

oufesfal

AECEIVING BODY OF WATER:

ST. JoHa’s RWER

REMARKS:

DowNSTREAM

LOCATION! ¢£1TY OF betAauD 7P
1032 5. AmznAa AVE.
DELALD, FLORIDA

FIELO IDWNAME:

DEcAND STP

RIPARIAN ZONE/INSTREAM FEATURES

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

Forest

ield:'Pasture

Agricultural

Residential

Commercial

Industrial

Other (Specify

Local Watershed Erosion {check box):

Mone Moderate

%

Local Watershed NPS Pollution {check box): No evidence

Some potential sources

Obvious sources

|
VOFE

Point-Source Pollution {list location and describe):

PE.

BRipE Us Gy )

Estimated System Width (range, m):
High Water Mark (m above%ﬁp

Two mﬂm‘r\m\&
: yes

Velocity {range, m/s):

lmpoundad ¥/ p(
Channelized

Cancopy Cover % :

Open : nghtly Shaded (11-45%)]

Heavily Shaded:

SEDIMENT/SUBSTRATE

Aquatic Vegetation
Rock or Shell Rubble |}
Undercut Banks/Roots

WATER QUALITY

Sediment Odors:

Sediment Qils:

Sediment Deposits: : Shell: Other: DETR TV
Substrate Types Substrate Types % coverage | times sampled_method
Woody Debris (Snags) Riffles :

Leaf Packs Sand

Mud/Muck/Silt

Benthic leaf mats

‘]| Other:

Cond., {

Top
Mid-depth
Bottom

5

] Sam;kaottoma
System Type : Stream ] (Sand Bot wi S

d Swamp &'B'og Miluvial
pring_Cacarsous Misc

/emy).

Water Odors (check box):

Normal:

Sewage:| Petroleum:

Chemical: |

Water Surface Qils (check box): None: Sheen:fi Globs:f Slick:
Clarity (check box): Clear: ]  Slightly turbid:fZ]  Turbid: Opaque:
Color (check box): ic: %]  Green{algae):F] Clear:f Other:fZ]__
Weather Conditions: ] Abundance:  Absent Rare Common  Abundant
Periphyton o
707, overcAsT Fish '
&° ook / : Aquatic Macrophytes
' Iron/sulfur Bacteria B
SANPLING TEAM: P P SIGNATURE: ) DATE:
KANE KEN Pl - Koo 04/o5/93




DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: Deland L) ) TP Sample Collection: Date H{THD Time 0l S~
Location: Test Beginning: Date ‘/;ﬁé.’/fj' Time_{ 2 - 3('))
. - Test Ending: Date_+//3/73 Time_/24)¢
County: Vo lusies Organlsm Batch #: z Diluent Batch #:

Contact/District: Py i A p V2, /C;w‘-wo\,o Organism Age: 25 hve
NPDES Permit #: FLO}OL %O-?Cl?:)} A7 gl}t}f?::#.m Teet Organism: Cert Dda;olam (& bd loia_
Test Type: Screening Isbaﬂnltwa ' instrument Calibrations: pH Tempaerature °C D.0. mg/l.  Conductivity umhosfcm
Static | Static Renewal | Flow-through Ohr 20@70 221 @222 B.50232 965@ 1,000
Test Number: __ | of =2 Go0@L0 _9500@ 10000’23‘ !
Remarks: 24hr 70@70 22.3 @ 22.¥ .5 @232 ?30@1000_15
f0@f0 790 @ 10,000
48hr 70@70 230@221 §-S@23.2 $75@ 1,000
90@95.0 9860 @ 10,000
Cond. {(mmhos/em)
Number Live pH “Temperature {°C} D.0. (mgi) Cond. {(wmhos/cm)
Cone. Chamber # | 0 24 48 0 24 48 0 24 48 a |24 45 0 24 48
Centel | A |5 | [ 5]s5 8.3 22,2 26| 1.9 8.2 160 180
Conhrl | B s 1.9l ekl BN 53 170
Contn! c s- | s | 5 8y 2.3 L7e
Covtwel |- D - < [ 5| 5 591 . 34 (7S]
0o % { A s | s |5 B 5.5 |22s 220177 8.3 760 7%0
6%, | 8 s |5 |5 %5 5.3 770
007 | € T 1sls §.5 5.3 730
100% | D s ls iz 3.5l 5.3 760
. |7 &
wa\-dug_ Loy ¢
4p 1L v
Measured/Loaded by: | | A0 | 7R WA [T 1gm | T |1 [T [TM |z | T 77 v (74
Recorded by:. |myn | 722 | TR | 7R | Ten TR T | T TR TR |7m | TR 72 |T™ yd 4
Investigators’ Signatures Salt Watar/ Water Quallty Parameters
%M ﬁ M | ; 20% Min Water | Sample Method: | Measured'by
X Field Tota Residual Cl2; : 297 TAVE.
-&MZM— Lab Total Resldual Cl2; < 0. ©3 £0.03 L0% [prR-wo TR, -
ey, OO ksl Akalinky: /A S 70 (A3 | Heed | T
Hardness: /2§ 80 /6D | Heek 7%
Total Ammonia: €0-017]  |40.-01V7  KO.0\7{Orieun| MTE
Ammonia Ammonia Sampie _
eviene! form pdated 10/20/62 ClpBlank: ___ Meater Slope:"'s__s_-:y____ Blank: €847 salinity: O e




DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: Del o‘hd WWTE Sample Collection: Data__{ "5"{3 Time 105"
Location: , Test Beginning: Date_¥/& /92 Time 12730
. ) - Test Ending: Dat Tima
County Rusion Organism Batch #: 1 Dlluent Bateh #: s welf
Contact/District: ’\3\(\'\\\ Q %oaw_( Corircal’ Organism Age: oS
NPDES Permit #: FL0020 3R Outfali #: g : _ . .
6393 - JAPR &{;.P{‘»fm Test Organism: No‘hfa;m s eeds;
Test Type: Scrasning | Definitive ; Instrument Calibrations: pH  Temperature °C D.G. mg/l.  Conductivity umhos/en

Statlc | Statle Renewal | Flow-through

Ohr 1.0@70 22.{ @22.2 3.5 @232 969 @ 1,000

Test Number: ,; of _‘2_ 9.0 @9.0 9808 @ 10.00023' J
Remarks: 24hr 20 @70 22.3 @22 5.5 @23.2 95T @ 1,000 .
70 @ 9.0 99 @ 10.000”‘3' /

agtr _10@70 230 @ 23

P 55 @422 975 @ 1,000

480 @990 9502 @ 10,000
. Cond. {mmhosicm)
Number Live pH Temperature (°C}) D.O. (mg/L) Cond. (umhos/cm)

Cone, |Chamber# | 0 24 (48 Jo 24 |48 o (24 Jas Jo 24 |43 Jo 24 |48

(vl | 76 |5 1S |5 |79 83 |8.4]260024] 1207983 [§.9[290[040] 24
(otvol | 22 |5 |5 | 5 17983 84 2.9 183 18] 2v0laul 290
0e% | 86 |5 | 5 1s |75zt |83]23.2m4l22.]729 BR [8s 7901750 K5
5 1s |5 |75s1 (63 7918\ |8.51750 1730 [755

lo% | /97

Measured/Loaded by: | M YL 77?7 12 T 7in re [TInlmim

T (T | 7Tm 172

Vi)

T
Recorded by: | To~| 72 | TR TR | T | TR 7R [T~ 1 TR | TR

M TRAZE [T

7R

Investigators’ Signatures Sait Water/

Water Quality Parameters

x_/’! éf § ‘ﬁ% 2 Sample | Method | Measured by
. " Field Total Residual CI2 2,97 Kun
M@vm _ Lab Total Residual C12: €0.03 [ £0.¢3 D% lpg-wd | TR
sy TN NS Alkalinity: | A9 70 12> | Hash | TR
Hardness: [AS 28] [71) M TK
Total Ammonia; <00t 7 |€0- €17 [€0-0t7|Ovicn. | WM
Ammonia Ammaonia Sample
Reviaweor .
o Undlatod 10/20/62 ClpBlank: ______ Mater Slope: =55 glank: £0.4171 Salinity: L ppt

23.5



Phytoplankton taxa list and densities (#/mL) for DeLLand WWTP, collected via
subsurface grabs in the St. Johns River, on 5 April, 1993.

Reference Site Test Site

Diatoms

Achnanthes sp. 918 295
Cyclotella sp. 481 211
Melosira sp. 44 758
Nitzschia sp. 131 128
Synedra sp. 4767 4844
S. ulna 44 -
Unidentified pennate diatom 743 126
Chlorophyta

Closterium sp. — 42
Kirchneriella sp. 44 126
Pediastrum sp. 88 84
Scenedesmus sp. 612 885
Tetraedron sp. 131 126
Teiraspora sp. 131 -
Tetrastrum sp. - 126
Unknown chlorophyte flagellate 175 253
Cyanophyta

Anabaena sp. 44 42
Anabaenopsis sp. 88 42
Chroococcus sp. 918 885
Dactylococcopsis sp. 219 379
Lyngbya contorta 306 337
L. limnetica 175 211
Merismopedia sp. 262 126
Microcystis sp. 1530 1432

Total 11,851 11,456



Benthic macroinvertebrate taxa list for DeLland WWTP, collected via 20
discrete dip net sweeps in the St. Johns River, on 5 April, 1993.

Reference Site Test Site

Acarina
Arrenurus sp. 14 196
Piona sp. - 28
Diptera
Chironomus sp. - 56
Cladotanytarsus sp. 70 —
Cricotopus bicinctus 14 -
C. (Isocladius) sp. 14 -
Dicrotendipes simpsoni - 28
Palpomyia/Bezzia grp.. 56 -
Paralauterborniella nigrohalteralis 14 -
Polypedilum halterale grp. 322 168
P. illinoense 168 28
Procladius sp. - 28
Stenochironomus sp. 14 -
Tanytarsus sp. G Epler 28 -
Xenochironomus xenolabis 14 -
Zavyreliella marmorata - 28
Ephemeroptera
Caenis sp. 14 -
Gastropoda
Amnicola dalli johnsoni 14 -
Littoridinops sp. ? 28 28
Spilochlamys sp. - 28
Viviparus georgianus - 56
Hemiptera
Mesovelia sp. 14 -
Neoplea sp. 70 28
Undetermined belostomatid 14 -
Hirudinea
Helobdella triserialis - 28
Lepidoptera
Undetermined lepidopteran - 28
Malacostraca

Amphipoda
Hyalella azteca 770 1484

Decapoda
Palaemoneles paludosus - 56

Isopoda
Asellus sp. - 56

Cassidinidea ovalis 14 -



Neuroptera

Sisyra sp.

Odonata

Enallagma cardenium
E. pollutum

Ischnura sp.

Telebasis byersi
Oligochaeta

Dero trifida
Limnodrilus hoffmeisteri
Nais communis’
Slavina appendiculata
Spirosperma ferox
Trichoptera
Hydropsyche sp.

Total

14
70
126
14
42
14

14
1988

28
28

28
140



Benthic macroinvertebrate taxa list for DeLand WWTP, collected via Hester-
Dendy artificial substrates in the St. Johns River, on 4 May, 1993. Densities,
in number/m2, represent the mean of three replicates.

Reference Test
Site Site

Acarina
Undetermined oribatid
Amphipoda
Corophium lacustre ?
Gammarus sp. 10.
Hyalella azteca
Branchiobdellida
Undetermined branchiobdellid
Decapoda

Rhithropanopeus harrisii
Diptera

Ablabesmyia mallochi

A. rhamphe grp.
Cladotanytarsus sp. 12.1
Cricotopus bicinctus
Dicrotendipes simpsoni

D. prob. tritomus
Endochironomus nigricans
Glyptotendipes sp.
Kiefferulus sp. -
Nanocladius sp.

N. distinctus

Palpomyia [ Bezzia grp.
Parachironomus carinatus
Polypedilum convictum grp.
P. halterale grp.

P. illinoense

P. scalaenum grp.
Stenochironomus sp.
Tanytarsus sp. C Epler
Tanytarsus sp. G Epler
Tanytarsus sp. R Epler
Tanytarsus sp. T Epler
Tribelos fuscicorne
Xenochironomus xenolabis
Undetermined dipteran pupa
Ephemeroptera

Caenis sp.

Stenacron floridense

S. interpunctatum
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Gastropoda
Undetermined ancylid
Littoridinops sp. ?
Hirudinea
Helobdella fusca
Odonata

Ischnura ramburii
Oligochaeta

Nais communis
Slavina appendiculata
Trichoptera
Hydropsyche sp.
Neureclipsis sp.

Total

1.0
1.0

1.0
4.0

1.0

200.6

o
oo

1274



Transaction Code

NPDES NUMBER

[ o3| ofelilololzlels

Lh
S

0‘3[11 12|q

YRMO/DA Insp Type Inspector  Fac Type

|d|5|17 13[6_' 19|2] 2o|i.]

Remarks

21

Transaction Code

1I_li| 2Iﬂ 3]F

Lt

NPDES NUMBER

Lo|o|2d]2

o|3|11 12{9

66

YAMO/DA insp Type Inspector  Fac Type

R R S R

Olﬂﬂ 18|_)£I 19'2' 20&'

Remarks

21

66



