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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Jacksonville Heights WWTP
County: Duval
NPDES Number: FLO023671

State Permit Expiration Date: June 30, 1993
Toxics §ampling Inspection (XS1)
Date Sampled: 5 May 1992

Results: Effluent metals were undetected except for zinc (27ug/L) and
iron (16 pg/L), neither of which violate Class III surface water quality standards.
No organics or pesticides were detected.

Compliance Biomonitoring fnspection (CBI)
Date Sampled: 5 May 1992

Results: The effluent was not toxic to the bannerfin shiner, Notropis
leedsi, or to the invertebrate, Ceriodaphnia dubia.

Tmpact Bioassessment fnspection (IBI)
Date Sampled: 5 May 1992

Results: Benthic macroinvertebrate communities were moderately
degraded downstream of the WWTP discharge, as shown by reductions in taxa
richness and the Florida Index. While Shannon-Weaver diversity was also lower
at the test site than at the reference site, it was not low enough to be a violation.
Phytoplankton taxa richness and the diatom/blue green algae ratio were both
sufficiently reduced downstream of the discharge to indicate a moderate
disturbance.

Water Quality Inspection (WQI)
Date Sampled: § May 1992

Results: Significant nutrient enrichment was observed in Fishing
Creek, which was directly related to the WWTP discharge. Nutrient
concentrations were elevated in the effluent and at the test site, particularly ortho-
phosphorus, total phosphorus, and nitrate-nitrite. Algal growth potential results
were analogous to the nutrient results. While AGP was very low at the reference
site, it increased dramatically at the test site due to the very high AGP of the
effluent. The test site AGP greatly exceeded the eutrophication “problem
threshold”. Total coliforms in the effluent and at the test site were in violation of]
Class III standards (17-302.560(6) FAC).

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 Jacksonville Heights Waste-
water Treatment Plant, located in
Duval County, Florida, is a 2.5 MGD
activated sludge sewage treatment
plant (see maps in Appendix). The
treatment system includes a bar
gcreen (for trash removal), hydro-
screens (for solids removal), a grit
chamber, lime addition (for nitrogen
removal), and two aeration basins.
Additionally, the plant is equipped
with an on-site lift station, a gas feed
chlorinator, a gas feed dechlorinator,
and diffusion aerators. The effluent
is discharged into a short ditch which
flows into Fishing Creek, the Ortega
River, and then to the St, Johns Riv-
er.

A review of the past two years of
MOR data shows no permit violations
or deficiencies, with the exception of
some minor flow recorder problems,
There have been no NPDES permit
violations of effluent limits over the
past year. However, the Jacksonville
Heights WWTP has had problems
with chronic toxicity to Ceriodaphnia
dubia. Thefacility is currently work-
ing on a toxicity reduction evaluation,
pursuant to EPA administrative or-
der 90-003. Some toxicity reduction
has been accomplished.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biologieal community
health was made between a reference
site (focated in Fishing Creek approx-

Major characteristics of community structure of control and test sites.

Jacksonville Heights WWTP

Reference
Site

Test Site

Number of Taxa 35 26
Florida Index 12 9

% Contribution of Dominant Taxon 17.4 21.8

% Diptera 894 382

% Odonata 6.1 28.2

% QOligochaeta A0 13.6

% Gastropoda 32 8.2

% Trichoptera 0.0 3.6

% Coleoptera .39 2.7

% Other .80 5.5

% Predators 35.1 421

% Collector-Gatherers 28.9 283

% Collector-Filterers 18.4 9.7

% Scrapers 11.0 0.7

% Shredders 6.6 9.6

% Piercers

0.0

Florida Index

Shannon-Weaver Diversity . 39
% Qdonata 10.1 242
% Diptera 63.9 60.8

% Gastropoda 118 39

% Qligochaeta 109 g

% Coleoptera 6.0 5.9

% Trichoptera 0.0 46

% Other 3.3 0.0
% Predators 30.1 536
% Collector-Gatherers 34.2 219
% Collector-Filterers 15.2 5.8
% Scrapers 16.9 8.7
% Shredders 3.7 10,0

% Paragites 4 0.0

% Contribution of Dominant Taxon 31.0 23.3
Chlorophyll a (ug/L) 0.86A 0.00
Diatom/Diatom + B-G Abundance Ratio 88 62
% Blue-green 95 26,7

% Green 214 26.7

% Diatoms 66.7 433

% Other 2.4 3.3

0.4 52.3
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Effect of discharge on receiving stream
(measured as difference between control and test sites).

imately 30 yards upstream of the dis-  ber 1991). The effluent was analyzed
charge) and a test site (the areadown  for metals and for organic constitu-
gradient of the discharge in Fishing ents (base neutral and acid extract-
Creek) (see maps in Appendix). A ables, and pesticide extractables).
habitat assessment was performedin  Additionally, nutrient analyses were
situ to establish comparability be- performed on effluent, reference, and
tween sites. Supplemental phygﬂca]f test sites. Methods used for all chem-
chemical data were also collected on  ical analyses are on file at the Talla-
the effluent and study sites. Acute hassee DER Chemistry Laboratory.
screening toxicity bioassays, using Benthic macroinvertebrate
Ceriodaphnia dubia and Notropis communities were evaluated at ref-
leedsi as test organisms, were per- erence and test sites. Invertebrates
formed on an effluent sample (We- were collected from multiple sub-

strates (e.g., snags, leaf packs, vege-
tation) using diserete dip net sweeps.
Additional invertebrate collections
were accomplished using Hester-
Dendy multiplate samplers which
were incubated for 28 days (Ross
1990). Chlorophyll ¢ was also deter-
mined for phytoplankton communi-
ties (Ross 1990). Bacterial popula-
tions were analyzed for total and fe-
cal coliforms following the methods
of APHA (1989). Algal Growth Po-
tential tests, using Selenastrum cap-
ricornutum as the test organism, fol-

lowed Miller et 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. Many of these, such
as the number of taxa, Shannon-
Weaver Diversity Index, and chloro-
phyll ¢ are well known. Others are
briefly explained here. The Florida
Index assigns points to stream-dwell-
ing macroinvertebrates based on
their sensitivity to pollution {see Ross™
1990), A site with a high Florida In-
dex score is considered healthy (i.e.,
many clean-water organisms are
present}. Excessive numerical dom-
inance of a single type of organism (a
high % contribution of dominant tax-
on)is usually associated with distur-
bance. A decreased diatom to blue-
green algae ratio (caleulated by di-
viding the number of individuals in
the Bacillariophyta by the number of
individuals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions., The
determination of the Quantitative
Stability Index (for taxonomic % com-
position) is a two step process. First,
the relative proportions of major tax-



onomic groups are caleulated for each
site. Then, the lesser of the two per-
centages for each discrete taxonomic
group is totaled. A QSI (% composi-
tion) of 100% means that the two sites
being compared are identical. This
same type of procedure is used for
calculating the QSI (functional feed-

ing groups).
For graphical purposes, the per-
cent differences between the refer-

ence and test 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, chlorophyll @, 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: Scott
Bulgrin (DER, Northeast District)
and Lyn Burton, Russel Frydenborg,
Kathleen Lurding, and Sandy Me-
Clure (Tallahassee Biology Labora-
tory).

Results and Discussion

Habitat quality ratings at the
reference site (with 74 points) and at
the test site (vith 63 points), were
comparable. The reference station
had more available substrate types
and better bank stability. The dom-
inant land use surrounding both sites
was characterized as residential. The
stream is fairly small (1 to 2 m wide)
with adequate water velocity (above
0.12 m/sec), A major difference be-
tween the sampling locations was the

amount of sunlight reaching the
stream. The reference site was open,
with abundant macrophyte growth
(including Hydrilla), while the test
site was moderately shaded, with 30
% less macrophyte coverage, Field
dissolved oxygen was fairly high in
the stream (12.9 mg/L at the refer-
ence site and 9.6 mg/L at the test
site). Fishing Creek had alkaline
water (pH was 9.6 at the reference
and 7.5 at the test site. The condue-
tivity was 252 pmhos/em at the ref-
erence site and 480 umhos/cm at the
test site,

The sample of effluent was not
acutely toxic to the bannerfin shin-
er, Notropis leedsi, or to the inverte-
brate, Ceriodaphnia dubia (Appen-
dix). With the exception of zinc (27
pg/L) and iron (16 pg/L), effluent
metals were below detection limits.
These concentrations of zinc and iron
do not violate Class III surface wa-
ter quality standards. No organic
priority pollutants or pesticides were
found.

Significant nutrient enrichment
was observed in Fishing Creek,
which appeared to be directly relat-

ed to the WWTP discharge. Test site
concentrations of ortho-phosphorus
(2.2 mg/L), total phosphorus (2.2 mg/
L), and nitrate-nitrite (9.6 mg/L),
were higher than 95 % of all other
Florida streams (see Table of Typi-
cal Water Quality Values in Appen-
dix). This can be attributed to the
elevated effluent concentrations of
total phosphorus (2.6 mg/L), ortho-
phosphorus (2.8 mg/L), and nitrate-
nitrite (12 mg/L}. In contrast, these
nutrient species were undetected at
the upstream reference site. Ammeo-
nia and TKN measured at the refer-
ence and test sites were not unusu-
ally high.

Algal growth potential results
were analogous to the nutrient re-
sults, While AGP was very low at
the reference site (0.4 mg dry wit/1.)
it increased dramatically at the test
site (52.3 mg dry weight/L). The AGP
of the effluent was 66.6 mg dry
weight/L. An AGP above 5 mg dry
weight/L is considered troublescme,
since it has been correlated with al-
gae blooms, low dissolved oxygen,
and fish kills (Raschke and Schultz
1987).
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Effect of discharge on receiving stream
(measured as similarity between control and test sites).



Total coliform populations mea-
sured in the effluent (8000 organ-
1sms/100ml) and at the test site
(8000 organisms/100mi) were in
viclation of Class III standards (17-
302.560(6) FAC). Fecal coliform
levels were within standards in all
samples.

Some measures of benthic mac-
roinvertebrate community health
indicated moderate degradation at
the test site, The figure on p. 2 in-
dicates the degree of difference be-
tween the reference and test sites.
Larger differences (that is, higher
percentages) correspond with great-
er degrees of degradation. Nega-
tive values mean that the test site
is better than the reference. The
figure on p. 3 summarizes similari-
ties between the sites. Smaller sim-
ilarities (lower percentages) gener-
ally correspond with greater degra-
dation.

Taxa richness was reduced at
the test site, both in the dip net and
Hester-Dendy samples, by 26% and
23%, respectively. Similarly, the
Florida Index declined by 42% in
Hester-Dendy samples and by 25%
in the dip net samples, when com-
paring the reference site to the test
site. Shannon-Weaver diversity

- was also somewhat lower at the test
site. Quantitative stability indices
for community strueture and fune-
tional feeding groups, however, in-
dicated a fair similarity between
the reference and test sites. These
results suggest a moderate adverse
influence from the discharge.

While phytoplankton is gener-
ally not the target population for de-

termining pollution effects in flow-
ing waters, periphyton racks were
lost during the study. This is why
we used the phytoplankton commu-
nity for the assessment. Phy-
toplankton taxa richness and the
diatom/blue green algae ratio were

" both reduced downstream of the

discharge, by 31% and 25%, respec-
tively. This indicates a moderate
disturbance due to the discharge.
In contrast to the significant nutri-
ent enrichment found at the test
site, chlorophyll ¢ measured there
was zero (0.0 pg/L) This low chle-
rophyll a value may be due to the
water current flushing free floating
algae from the area. Despite this
anomalous chlorophyll a result, the
elevated nutrients and AGP ob-
served at the test site suggest that
algae blooms or excessive macro-
phyte growth are probable further
downstream, where flow conditions
are more favorable to their devel-
opment.

Conclusions

The sample of effluent collect-
ed from Jacksonville Heights
WWTP was not toxic to the fish,
Notropis leedsi, or to the cladocer-
an, Ceriodaphnia dubia. No organ-
ic chemicals or metals were detect-
ed in the effluent at levels which

would produce toxicity or violate
Class III standards.

Significant nutrient enrich-
ment was observed in Fishing
Creek, which was directly related
to the WWTP discharge. Nutrient
concentrations were elevated in the
effiuent and at the test site, partic-
ularly ortho-phosphorus, total
phosphorus, and nitrate-nitrite,
Algal growth potential results were
analogous to the nutrient results.
While AGP was very low at the ref-
erence site, it increased dramatical-
Iy at the test site due to the very
high AGP of the effluent. The test
site AGP greatly exceeded the
eutrophication “problem thresh-
0ld”. Because the facility was op-
erating at approximately 40% of its
capacity during this study, these
enrichment problems are expected
to be worse when the plant dis-
charges its full 2.5 MGD.

Total coliforms in the effluent
and at the test site were in viola-
tion of Class II standards (17-
302.560(6) FAC). i -

Benthic macroinvertebrate
communities were moderately de-
graded downstream of the WWTP
discharge, as shown by reductions
in taxa richness and the Florida
Index. While Shannon-Weaver di-
versity was also lower at the test
site than at the reference site, it
was not low enough to be a viola-
tion.

Phytoplankton taxa richness
and the diatom/blue green algae
ratio were both sufficiently reduced
downstream of the discharge to in-
dicate a moderate disturbance,
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Chemistry summary table for
Jacksonville Heights WWTP,

Effluent Refgyte;ence Test Site
Organics and pesticides | Undetected
Aluminum 50U
Arsenic 200
Cadmium 05U
Copper 6T
Chrominom 100
Iron . 16
Lead 15U
Nickel 5U
Mercury AU
Selenium 1U
Silver 070
Zince 27

Ortho-phosphorus

Total phosphorus

Ammonia

Nitrate+Nitrite

D.O. (mg/L)

pH (SU’s) 9.6 .
Conductivity/Salinity (umhos/cm or ppt) 252 480
Temperature (°C) 19.8 23.7
AGP 66.6 4 523
Bioassay Fish-Dechlorinated not toxic
Bioassay Invertebrate-Dechlorinated not loxic
Fecal coliform (org/100 ml) 110 70 110
Total coliform (org/100 ml) 8000 1700 3000

A - Value reported is the mean of two or more determinations

E - Scientific notation

J - Estimated value

K - Actual value is known to be less than value given

L - Actual value is known to be greater than value given
N - Not analyzed for this compound

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

limit

Q - Evidence that analyte is present in sample is equivocal
NA - Not applicable

NR - Not requested
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

Facility Name: _ .. s oo Prepared by:

_ . _ _ Date:
Location (attach detailed map): County District

o ;
Federal Permit# (. . . - .. State GMS #and3ili-y v o Facility Type: Incustrial
and expiration date: *, . _ State expiration date: - . .. Municipal Federal Agricultural
VL R S - |Cther (list): -

Function of facility: . . . RO SR S
Description of treatment process: . - . . ;. .
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Receiving waters: O A U S AR T IR SR 4 Classification:
- e R

Deéig-ri'Flow: e Actual Mean Flow:

e T SR TR

Discharge is: \'Canl_inu'ous Intermittent  Seasonal  Rainfall dependent
Other (describe) o
therefore, the best time to sampleis: A A\, .

If facility has a mixing zone, give details (size, parameters affected, etc.):

Describe special permit conditions

List effluent limits:
and permit modifications:

Parameter Limit {units)
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

Page 2 of
ARSI e FACILITY SUMMARY
(Facility)
Description of permitted outfali{s): . . - o0 |
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List permit violations (from MOR data or other source) and plant upsets that occurred within past
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1. These effluent limitations are to be achieved on
until permit expiration for outfall Serial Number

Page 1-1

Permit No: FLOO23671

PART 1

EFFLUENT LIMITATIONS AND MONITORING RIDUIREMENTS - FINAL LIMITS

the etfective date of the permit,
00l - Treated Sanitary Wastewater.

in eifect
Such discharges shall be

and shall remain

limited and monitored by tlie permittee as specitied below.
PARMMETERS DISCIHARGE LIMITATIONS MONITORING REQUIREMENTS
hnnual Montlly Dai ly Measurement Sample Sampling
Average Averxage Max imum Frequency Type Point
Flow (MGD) 2.5 Report Report Cont inuous Recordirng Eff luent
Flow Meter
Biochemical Oxygen B mg/1 8 my/l 16 my/l 1 /Week 16 hour Effluent
Demand (5 day) (omposite
Total Susperded 20 mg/1 20 ma/1 60 my/ 1/Week 16 hour Eff luent
Solids Composite
Ammonia, as N 1.6 my/1 2.0 mg/1 3.2 mg/1 1 /Week 16 hour Effluent
Composite
Total Residual (SEE PRGE 1I-2, ITEM 2, FOR INIERIM & FINAL 1 /Week Grab Effluent
(hlorine (1RC) LIMITS. SEE PART I.C.1 FOR OXRPLIANCE SIICEDULE )
pli (SEE ITEM 3 ON PAGE 1-2) Cont inuous " Recorder 1/ Ef fluent
Fecal liform (SEE I1EM Y ON PNGE 1-3) 1 /Week Grab Eff luent
Racteria, N/1OO mi
Dissolved Oxygen {SEE 1T¥M 7 ON PIGE 1-2) Cont inuous Meter Etfluent

L/ Bourly grab samples during the period of operator attendance may e substituted for

meter readings.



_Permittee:

Phillin Heil,

Vice-President

Jacksonville Heights S5TP

SPECIFIC CONDITIONS:

I.D. Number:

lo PO 1670

Permit/Certification

Number:
Date of Issue:

Expiration Date: January 30, 1993

DO16-143957

April 1, 1983

14 . The monitoring reguirements and effluent limitations for this plant are
as follows:
SAMPLE
PARAMETER EFFLUENT LIMIT MINIMUON FREQUENCY SAMPLE TYPE LOCATION
Flow 2.50 MGD (b} continuous recording Influent
. ) meter
Dissolved Min. g Qwg/1 continuous (e) recording Effluent
Oxygen meter
BODx (a) mg/1 weekly 16 hr. influent/
composite Effluent
TSS (a)} mg/1 weekly 16 hr. Effluent/
composite Influent
) compnosite
pH units 6.0 to 8.5 continuous (e) recording, Effluent
. . meter
Chlorine Min. (0.5 mg/l continuous (e) recording BEffluent:
Residual Max. (d4) meter '
Fecal Avg. 200/100 ml | weekly grab (c) Bffluent
Coliform Max. B800/100 ml
(a) Limits, Maximom (mg/1)
annual monthly weekly one time grab max
BODg 8 10 12 16
55 20 30 45 60
NH,-N 1.60 2.0 2.25 3.20
(b} Annual average daily flow shall not exceed valve shown.
{c} Grab samples will be collected during pericods of minimal treatment

plant pollutant removal efficiencies, or maximum organic loading in the effluent.

(&)

of issue, the maxima for chlorine residual area:
1.3 mg/1l; weekly - 1.5 mg/l; one time grab sample - 2.0 mg/l.
years from the date of issue of this permit, the permittee shall either:

Complete and have in operation dechlorination facilities which reduce

(1)

For the period from the date of issue until two years from the date
Annual -~ 1.0 mg/l; monthly
Beginning two

the total residual chlorine (TRC) content of the effluent to below .01 mg/l,

or
(2}

tc the Department's applicable mixing zone regulations.

apply for a mixing zone for TRC in the receiving stream pursuant
The Department's mixing

zone regulations are contained in Florida Administrative Code Rule Section

17-4.244.

DER FORM 17-1.201(5} Effective November 30,

Page of
aqg 8

7
1982




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET vesonn

SUBWITTING AGENCY CODE__¢* — STORET STATION NUMBER: | DATE (WDAY): | TH4E RECENING BODY OF WATER: CLSRIL (- (oo to,
smun-rmmencvw YRR " Yo Crvaers Qoer vo L T
Qe M Eae T DS TAWT csfoslant e ‘ i Wiwex v ‘7" v
F;iﬂf“(si REANTE f\:ﬁ&\ l.s;? e mcﬂ; LOCATION: f""““ M% Cruas & s Ly FIELD [D/NAME:
A ocuw. Coale LS = - a¥ . . e - ! A\t ] L
SRR ool © 9 herwns T Cany Toain ?t\\\\’t‘d‘ NN L e wonrs k\‘(.i..c.’"\.‘i\ ‘ -Jf.t.-‘_.)
RIPARIAN ZONE/NSTREAM FEATURES S e

Predominant Surrounding Land-Use (specify relative parcent in sach category):

rorest

Commescial

lndustrial

Field/Pasture

Agricultural

Residential

I

T

. Otner SDewfy}

Local Watershed Erosion (check nox):

None Shignk  Moderate

Heavy D

| ocal Watershed NPS Pollution (check box):  No evidence

Some potential sources

Obvicus sources [/}

Point-Source Poliution (list location and gescribe):

S soiwita \'\«1:\3\\1&3 S/0 s T

WC«*&‘_S’ T\"‘ L -»;s’('\"f Ve (\J(‘

Q \tx..(\'\'

Ay elunkiod et
RS &, VIR

Estimated System Width (range, m):[ "

Estimated System Depth {range. m

High Water Mark (m above bad):

Velocity (range, m/s):

yes
Impounded RS
Channelized  [J N

Canopy Cover % :

Open Lightly Shaded (11-45%).[ ] Moderately Shaded (46-80%) . /| Heavily Shaded:[ |

SEDIMENT/SUBSTRATE

Sediment Odors: Normat:[7] Sewage:{i:

Petro}eum:

Chemical: [7] Anaerobic: [} Other:

Sediment Cils: Absent: Moderate: Profuse:
Sediment Deposits: _ Sludge:[]  Paper Fiber:[7] Mud 1 Sand:[#]  Shel:fi]  Other [/ Ochokos
Substrate Types |%e CUVBEQBF times sampled method | Substrate Types 1% coverage # times sampoied] method

Woody Debris (Shags}

| Aock or Shell Rubbie

Leat Packs
Aguatic Vegetation
Supmerged Roots

Sand

{|Mud/Muck

3
1]
1

Undercut Banks

[ Other: vepsa Supes

WATER QUALITY

41emp (°C [ DO (mgfl)l

pH {sUy: 1Cond. (umho/cmy):|

Top 25
Mid-depth

Sattom

Surr:cnal Aquiter Fed

System Type : Stream:(

Oeap Aguiter Fed Blackwater

Alluvial

) Lakefi] Wetland:[ 7]

Estuary:[ ] - Other: lZ 1 O g6l

it - ;\.

Water Odors (check box):  Normal:fA Petroieum:[-] Chemical[]  Other:[ '}
Water Surface Oils (check box): Slick:fir] None:
Clarity {check box): Clear: Turbid: Cpague:}i i
Color (check box): Tannic; Green (algae): [ Ciear: Other:[-]
Weazather Condition Apuncance:  Abseni Rare Commoen ADunaam
. s Sux\mﬁ Periphyton
KN \ows 8Os . Fish A (g A ]
Aguatic Macrophytes A [qlsete M
ironvsulfur Bacteria ¥l 3 O

ANALY SIS DATE:

oy fos g X

ANALYET:

SCCTT QULERIN

SIGNATURE:

_ReillC Byl

4
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

SHWATER BENTHIC HABITAT ASSESSMENT FIEl.D DATA SHEE:

[t
S UbM TTING AGENGY SO0 E{,Q 5 5 STORET STATION NUMBER:  JOATE (WD), RECEIVING BODY OF WATER: T 5 - CREER ke
SUBMITTING AGENTY NAME: ~ —f ~ IR . - : .

(\"l “\Cl.l.‘sk' \)LS t(‘\\.L—T (1_5/05 {(i)\ (_)\*tf_f'!(\—- \\\V(’(—c \\'\b‘i(:' ) \ v 3(.‘\{\\\ 3 \1\\\.) N

REMARKS: (L ol OSGcl Ton
Qe aokea . Toass W Coasd
o on Yoa Couanls oy

LOCATION: \":k

(oot 20yels &

SWING CREER

JLM\\«\(‘L;LPI
S0 Dyschndas G-

FIELD INAME:
N O )

Y | COCw s TREAM 54 TE )

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf par:ks undereut
banks, rubbie, or
other stable habitat.

23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ste.
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 vegeiation,
ieaf packs, ete. Lack
of habitat is obvious.
0-7 points

Water Velocity

Max. observed: »0.3
m/sec, but < 1 m/sec
23-30 points

16-22 points

Max. cbserved;
0.1to 0.3 mfsec

Max. ocbserved;
0.05 to 0.1 m/sec

8-15 points

Max. observed;
<0.05 m/sec, or spate
occurTing, > 2 m/sec
0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity (impervious
surface) in watershed
which would cause
seouring during
spates.

12-15 points

Artificially
channelized, or
scouring present
during spates because
of excess impervious
surface in watershed.

0-3 points

Stable. No evidencs
of erosion or bank

Moderateiy stable.
Infrequent or small

Moderately unstable.
Moderate areas of

Unstable. Many raw,

Riparian Zone

50% to 809 of
TIDHETIAN ZDDRE 15

25% to 50% of
TIDETIEN Zane 1S

Bank Stabl]lw failure. Little . erosion, high erosion | eroded aress. Obvious
: e _ greas of erosicn, e S
P TR potential for future M poteniial auring bank sioughing,
Y mostly Desied OVer. . .
probiems. 6-8 DOINTS ficods. 0-2 points
9.10 points P 3-5 points :
Over B0% of

Less then 25% of
Swesmbank stIiares
are vegetated. roor

Vegetati on bottomiand vegetated, but one vegetated, bus oneor | .- S
QUBj!tY hardwoods, ciess of plants is not | two ciasses of plants | ° momo T E{;‘g'
undersmory shrubs, or | reprasentec. #Te notTepresented. nrg N
i non-woody 6-8 points 3-53 poinis 0-2 poims
MACropnytes.
9-10 points

Adjustments  ,ss 5 points if cross-sectional area of flow is estimated ta be

greater than one square meter during periods of normal fiow.

TOTAL SCCRE

"COMMENTS: OCLoiNSTREAT STTE Eov TIaaXisotvila fai
1 o ot AAteditensie Canv

oy '\\fw_ AN

ol
w x‘f& SONeT oo

xs W\-u\'? Yo ¥
oG Rirane

’rH\ Yooy

H‘lx 1

)\'u
J&_(ﬁ-\ Felaws Tuoonoan ool e85

CEsHING CRe

£

IS l\\._CL.

CreiY Ld(\i‘\r;

ANALYSIS DATE:

Cs /os/an

ANALYST:

SCoTU QUui=RIN

SIGNATURE:

C el

Aguedic N ate e \L“L’Y\\NS Ci-()w:\ﬁk’VQ_.C}wm oF \Sa,x.'\&mu\u. \{ E"r(«_ﬂ\\i‘b o i*‘ﬂ“"‘—‘\k’
cLuck\(\rc a., Cond va duxe ch‘\oq G Coxs.



STATE OF FLORIUA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET veman

SURMITT NG AGE NCY SO0 _ STORET STATION NUMAER: DATE (MDY THE AECEVING BODY DF waTEH: l‘h:}l}”mk- (.,\' C'.,.lk“\

SUBMITTING AGENCY HAME gl [N R S b N TS Kias *
‘\L\\'\'\LLA—\S%’ wskgek Ob/@s /(.l)\ IS s -é_ Q\\\ujﬂa\\\'\.) \J\'\\JV—.Q'

nEMaAKS: £S5 NG C a1 oo oger | HOGATION: N R FIELD IDANAME:

s Coord Cos *"“““"*ﬁ“”*{“*' = F\SH-H\J(; (’\‘L‘lﬁwmnu C o5 taoun S it \)

e cogak . Excusvice budglle w | DO 2SSk Casan Sropn Fionts CRO T oUn o Ve

AIPARIAN ZONE/INSTREAM FEATURES U¢® trusn cawct - A5 g eia
. . . A
Brenominant Surrounding Land-Use (spectly relative percent in sach category):

Forest Field/Pasture | Agricultural Residential Commercial industrial \Other (Specity)
Local Watershed Erosion (check oox): None. S\‘\q\n‘\' Moderate Heavy [
Local Watershed NPS Poliution (check box): No evidence | Some potential sources Obvious sources
Point-Source Pollution (iist location and descrioe): NG (ot - Seacea. Awsidantiod cuncle
ok ok MRS ecilo Lo H‘.S\\mxu,) Ao

yes

impounded 3 ™
High Water Mark {m above bed): Velocity (range, nvs): Channelized [ M

Canopy Cover % :  Open : Lightly Shaded {1 1—45%): Moderately Shaded (46-80%):[] Heavily Shaded:L__l

SEDIMENT/SUBSTRATE

| Sediment Odors: Normal: [/} Sewage:[] Petroleum: iz Chemical:[7] Anaerobic: [ Other: [7] -
Sediment Oils: Absent:ﬁ Sligh Moderate: | Proiuse:i
Sediment Deposits:  Sludge:[¢{ Paper Flberi Mud:j§ Sand:f4] Sheli[i: Other: [#] Dc ke ks
Subsirate Types  [% coverage i times sampled] method | Substrate Tfpes % coverage [# limeg sampied, metnac
Woody Debris (Snags)f 8 | = Twe e | Rock or Shell Rubble | T AR
Leaf Packs Sand "
Aquatic Vegetation
Submarged Roots
Undgrcut Banks
WATER QUALITY

Estimated System Depth (range, m)] & ¥

Estimated System Width (range, m}:

(VRS

pH (SU); iCond. (umho/cmy:|

| [Temp. (°C): | D.O. (mg/t):

Top
Mid-dspth
Hottom

- i TRR (SUMcial Acuiter Fec Alluviai I = . e T A
Sysiem Type : Stream: I (Baey Aautier Fed . Blackwaer) —2Ke:L: Sswary:[L]  Other/

Dl N e »-\

Water QOdors (check box): Normal:[/] Sewage:[::] Petroteun:[: 4 Chemical:{#]  Other:[=

Water Surface Oils (check pox): Slick:f: Sheen:|: Globs:[:] None:[#]
Clarity (check pox): Ciear: [ Stightty turbid:f ] Turbid:f ] Opzaue:fi:]
Calor (check box): Tannic: Green (aigae): b Ciear: Other: [+~ .
Weather Conditions: Abunoance:  Absent Rare Common  Apungani
earher Conditions Su:.\m\.) Periphyton = 1' -
wiesm, \ouws 8Os Fish 1 [T Gt St
Aguatic Macrophytes ™ 5 A igghe e
lrorvsulfur Bacteria [ 1 Cl
ANALY SIS DATE: ANALYST: SIGNATLIRE:
o5 fos [4an SCOTT_ BULERiN p@cﬁ( (ol psns
Iy




FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEE

STATE OF FLORIDA
DEPARTMENT OF ENVIRDNMENTAL REGULATION

SUBMITTING AGENCY CDOE
SUBMITTING AGENCY NAME

[4

Qertatost DEtiit.

STORET STATION Nusae R

DATE WD)

RECEIVING BODY OF WATER: "::\5\1( \N(_:’ LT\EE\‘\ '\(‘.‘it
CS/OS'/’-]?-.. C;‘*«U:)a. Qv ke S Jeond

NI

Cuskaek e, Tes

fry ‘C\\(;, \:’CL\%\S .

RENARKS: Cig ¥ GSesl Cov
Wy S

e i

eaton: s CAEE W e ] o
Colap 30yes <gs ¥aom CeemnSTE D (URSTREAMN GATE )

FIELD 1NAME

.r. Ligee "‘;)‘L

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
ETRES, 10gS, LTEE TOOLS,
emergent vegetation,
leafl packs, undercut
banks, rubble, or
other stabie habitat.
23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, etc.
Adeguate habitat.

16-22 points

5% to 20% snags,
logs, tree roots,
emergent vegetation,
lesf packs, etc. Less
than desirabie
habitat.

8-15 points

Less than 5% snegs,
logs, tree roats,

emergent vegetation,
leaf packs, ere. Lack
of habitat is opvious.

0-7 points

Water Velocity

Meax. observed: 0.3
mssec. 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 mysec

8-15 points

Max. observec;
<0.05 mssee, or spate
occuITing > 2 misec
0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization, Little
activity (impervious
surface) in watershed
which would cause
scouring during
spates,

12-15 points

tificially
channelized, or
seouring present
during spates because
of excess impervions
surface in watershed.

(-3 points

Bank Stability

Stable. No evidence
of erosion or bank
faiiure. Little
potential for future

Moderately stabie.
Infrequent or small
areas of erosion,
mostiy heajed over.

Moderately unstzabie.
Moderate areas of
erosion, high erosion
potential during

Unstabie. Many raw,
erodecd areas. Obvious
Dank slougning.

Riparian Zone

problems. L fioods. 0-2 points
9-10 points 6-8 ponts 3.5 points
Over B0% of

strammbenk suriaces
consist of native
plants, ciessified as:

50% to 80% of
Tiparian zone is

25% o 50% of
Tipariam zone 1s

Less than 25% of
sTesmpank soyiaces
BTe vegetaled. IOOT

greater than one souare meter diring perieds of normal fiow.

Veg etation batzomiangd vegetatad, but one vepetatad, but one or - iy (
Quaj[ty hargwoods, cings of plants is not | two ciasses of plans P -;nnocul::; ‘)e‘g
UnAeTsIoTY shrubs, or | represantad, are notTepresented, gf_m " ¢
a8 non-woody -8 points 3-3 points 0-2 p oinrs
mMACTOPRYIES.
9-10 points
AG]UStmETItS Add 5 poinis if cross-sectional ares of flow is estimated 1o be TOTAL SCORE

COMMENTS: UQSTREAM STE Eol JRCKSONY e Hagahs wWwT? 5/0 Tty beod Studiy. Rl vt Cooes
4

b k\“—-{- ’L-'

os los /a

SCoTT GULERLN

LS Co DOEROT kS e %M Cov e afaen  Mhavasel ovhis” claG nedG A UnSE Comn Ay el watdeli
Loy (!'bx?ﬂg:&:‘ A Gof nﬁl@l T faf ") :
ANALYSIS DATE: ANALYST: SIGNATLIRE:

Ertassive fydclles o UQQG‘J{' e g, Codde e e Y ogcmgss ot ues-ﬂqnm Sk



DER Biology Section — Acute Bioassay Bench Sheet

Sample Sourca: MN’V!'ZA’ %
Address/City:

Sample Collectlon: Date~/ Z Tlme
Test Beginning: Daleé%fl- Time /500

County: Duvat

Test Ending: Date 5—- ¥-92 Time_ 130

Contact/Dlstrict: -S,g;zj [ ﬁgjag‘,g / éf EQ$T Test Organism: Mﬁ&&u
NPDES Permlt# FLOQ 2272 Life Stage/Age: - < Z¥ASpnqs

Test Number: o L

Remarks:

Type

Qutfall #:

cresning [Pefinitive
tatlc enawal | Flow-through

Lims 33554 92 -mAY - — 30
Lims s/ufgr

Instrument Callbratlons:
pH DO Te
a3 q@ 2
0hr 7€7,10@QI10 %5 @246 773,‘-? !3(3?5@ e
24hr 7€710@0 B, SE€M.0 P ZE, 182E
48 hr 297, (0RIO T I@23,0 > 5 (@)‘Z 3518 6

Number Live pH Temp. (°C) DO (mg/L) Cond. {umhosicm)
Conc, |Chamber# | 0 24 [48 fo 24 [a8 0 24 |48 { o 24 [48 [0 24 [a8
II] A 15T5 15130 RolB33_BaAsd [ [9.2[156 /69
L]l & |5 55 2.0 9.2
bl € 15|55 g.0 9,2
CAJ > 1555 5.0 9.2
oh | A |5 1515173 132|238 B2gs5]  1a.20553] (560
/ﬂ i ')é _B 5 5 5 812— 9,2
b | C S15 15 .z 9.2
/et | B s [5 |5 %2 g2
33584  oz-mav-o6-30-01
BIOLOGY Matrin: W-EFLILUENT
Date Collected: S-MAY-[992 11:153:00.,
Field ID:EFFLUENT
BSY-SN-CLD BSY-SN-FSH
MeasurediLoaded by: ) £ |F |MF | ME. MENME MF | MF NE |nF MF]
Recorded by: /é/g P o | KRS P |~ P\ P P | e J=7a;
Investigators’ Signature . Water-quallty Parametsrs
MZ Waell Water | Cond, Water | Sample | Method | Measured by
Field Tot. Resid. Cl2 N hezdeneof
VOMC.Q, Lab Tot. Resid. Clz / . 0.0 | ;Mfackl M
Alkalinity: | .5 lo/ RE | Hack] £p
N Hardness: (23 | 7% }55 Haly kP
== Total Ammania; e 2| Hackl KO

" Raviewar

Ammonia Ammonia Salinity
MeterSlope: — Blank: e Samplg! ——— ppt



Address/Clty:
County:
Contact/District:

DER Biology Section — Acute Bioassay Bench Sheet
Sample Source: j;Y)%gﬂA/f////P /4/9[/‘7{%“

Test Beginning

DU VA

Test Ending

NPDES Permit #: FLOQ &5 ¢

Seot? Bl Fin / ME

Outfall #:

Test Number: 7—91 2 Test Type:écreenin@| Definitive
@ Static Renewal | Flow-through

Sample Collection: Date

Tast Organism:
Life Stage/Age:

: Date

2 Time

=/

L Time

i3

1500

: Date 5-¥-92 Time

1 3CO

2 Lo Bl

/ Arenr
4

Crms SSu/se

Remarks:
instrument Callbratlons:
oo LlE (S
onr 787, 1090 §,5024.07 " 23.9 59, 2.
24 hr 7@7, 1€ 10 g, 5@244.0 2’3-}’%?‘?2. \372‘:‘1"::?
1 7@7p@0_ g7e@23,0 258, ¢ PIE,
Number Live pH Temp. (°C DO {mgiL} Cond. {umhosicm}
Conc.  |Chamber# | 0 24 |48 Jo 24 |48 0 24 |48 J O 24 48 Lo 24 |48
2l | 70 15 |5 15 | 24191(8.2|R321229|223 5. %19.2|F.
G | 26 |5 15185 | 2421182 %, 419. 3|9 H23% 240 |2v0
/09Y% | 306 |5 |5 |5 223,081 Rasgialrilen19.219¢
/009 | 53 |5 1.5 15 172|931 2.7 14.2|9.¢150 1] 506|568
Measured/Loaded by: L/1F F | mE /)’JF/Y)F s /)’Jf"/})[" | me | ME|mF| M F M| 2F]
Recoraeaby: | 22 | P kP o | 1P lep | AP 1P | kP V 12 | kP P | 472 | KP e
Investigators; Signatures Water-quallty Parameters
ﬂ:! gzéé {222{_ Well Water | Cond, Water | Sample | Method | Measured by
. : Field Tot. Resid, Clz ot & e lscen_o o
Ko SN Ca Lab Tot, Resid, Clz: 4¢ e e 0. O | DD | Haedl INF
Alkalinity: /15 Cof B | Haed | KPP
Hardness: [ 2.-% 73 155 /—ja_cﬂ.. £pP
= Total Ammenia: L2 | Hadk P
= ‘
B wer Ammonia Ammonla Salinity
Meter Slope: Blank: Sample: 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 o 022! o052] 094| 160] 3.02] 463| 672| 9.87] 14.68]| 27.35| 48.70
Periphyton :
Chlorophyll @ 031 043! 0771 104| 216| 294| 645| 1051 17.00| 39.51| 60.85
H-D Diversity 084f 212 248) 274 288 3.09| 325] 340] 352{ 3.76] 3.90
Qualitative Taxa
Richness 9.00] 1200 17.00] 2000| 2200} 2450] 26.00} 28.00] 31L00| 37.00| 53.00
H-D Taxa
Richness 600 650 9.00| 1150] 13.00] 15.00| 17.00} 2150| 26.00| 29.00| 32.00
TKN 0.30] 0.39F o056 073 087 100] 111} 1.26] 149] 193] 280
Ammonia 0.02] o002f 004 o005 008} 008] o011] 014] 020] 034 0.60
NO2-NO3 001l oo1f o003] o005 007] 010] o014] o020[ 032] 064 105
Total Phosphorus | 0.02] 003] 005] 006{ 010} 013| 018 025 039| 074] 151
Ortho Phosphorus | 0.0t 001} 003 004] 005] 008] 011 017]| 027| 059| 137
Turbidity 0601 090f 120 145] 210] 2801 360 450] 6.65] 1045[ 16.30
LAKES

(477 stations)

Phytoplankton
Chlorophyll o 080 171] 2881 428( 10.06| 1340 20.00] 30.10]| 47.20] 6544 113.90

Dredge Diversity 071 0.97 143 174 198 2121 221} 259 285| 3.15| 317

Dredge Taxa -
Richness 300! 500] 650 7.00] 9.00| 10001 1100] 13.00| 15.00| 17.00( 21.00

TKN 0361 0491 067] 083] L08| 1261 140] 151] 168| 2.11] 346
N3+ Ni4 00il 00zl 002 003] 004] 006] 08| 012 0.15] 021] 098
NO2-NO3 0001 0001 001l 00L] 6oL] 002] 004| 0.05] 0.10] 0.14] 023

Total Phosphorus 001 o.02 002! 003] 005 007] 009] 011] 014] 023 042
Ortho-Phosphorus | 0.00]  0.01| 0.01] 002] 003] 004] 0605] 006| 008| 021| 032
Turbidity 1.00| 125] 1b55) 2.05] 2.75] 450| 645| 960( 14101 26.00| 40.00
ESTUARIES
(690 stations)

Phytoplankton
Chlorophvll ¢ 214 328! 449] 513| 6000 693] 794] 960] 12407 1760] 22.20

Dredge Diversity 1.34( 153] 191] 228 256{ 290] 315| 3.59] 4.01{ 453 498
Dredge Taxa

Richness 4001 6.00| 9.00| 11.00| 15001 1850] 25.001 3500} 41.00] 62.00| 90.00
TKN 026] 034] 042] 0501 059 069| 076] 082] 095] 130| 149
NH3+NH4 001 002] 003] 004 0.05{ 006] 008] 009} 013 022| 028
NO2-NO3 000{ 0.00] 001] 0011 001; 002] 003] 005} 008] 017 023

Total Phosphorus 0011 002] 006] 007 010] 011] 014] 017] 0231 043] 0359
Ortho-Phosphorus | 001} 0.02| 003| 0.04{ 004] 005) 007 009) 012] 021} 044
Turbidity 3.50)] 400] 450| 5.05] 540] 5.60| 630| 6801 800 1140} 1175

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



Phytoplankton taxa and abundances for Jacksonville Heights Subdivision,
collected in Fishing Creek, Duval County, on 5 May 1992.

Reference Site Test Site
Diatoms
Achnanthes sp. 287 46
Cocconeis sp. 221 46
Cyclotella sp. 22 -
Gomphonema sp. 22 -
Nitzschia sp. 44 139
Synedra sp. 22 69
Chlorophyta
Ankistrodesmus sp. 22 -
Elakatothrix sp. 22 -
Scenedesmus sp. 88 23
Westella sp. 22 -
Unknown chlorophyte flagellate 44 162
Cyanophyta
Chroococcus sp. 88 -
Dactylococcopsis sp. - 93
Oscillatoria sp. - 93
Euglenophyta

Trachelomonas sp. 22 23



Macroinvertebrate taxa list for Jacksonville Heights WWTP, Duval County,
collected via Hester-Dendy multiplate samplers on 2 June, 1992.

Reference Site Test Site

Coleoptera

Dubiraphic vittaia

Diptera

Ablabesmyia mallochi
Chironomus decorus grp.
Chironomus sp.
Conchapelopia sp.
Corynoneura sp.
Cryptochironomus sp.
Dicrotendipes modestus
Dicrotendipes neomodestus
Dicrotendipes nervosus
Dicrotendipes simpsoni
Helopelopia sp.
Hemerodromia sp.

Kiefferulus sp.

Labrundinia pilosella
Labrundinia sp.4 Epler
Larsia berneri

Polypedilum scalaenum
Polypedilum tritum
Pseudochironomus sp.
Undetermined dipteran pupae
Tanytarsus sp. & Epler
Tanytarsus sp. G Epler
Tanytarsus sp. L Epler
Tanytarsus sp. T Epler
Tanytarsus sp. U Epler
Ephemeroptera

Caenis sp.

Gastropoda

Physella sp. 14 6
Hirudinea
Mooreobdella tetragon
Odonata

Argia fumipennis 8
Argia sedula -
Argia sp. -
Undetermined Coenagrionidae —
Enallagma cardenium 2 2
Ischnura sp. 2
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QOligochaeta

Lumabriculus variegatus
Pristinella osborni

Slavina appendiculata
Trichoptera

Cheumatopsyche sp.
Undetermined Trichoptera pupa

et

= O



Macroinvertebrate taxa list for Jacksonville Heights WWTP, Duval County,
collected via discrete dip net sweeps from all available habitats on 5 May
1992.

Reference site Test site
Coleoptera
Agasicles sp. 1 -
Helochares sp. 1 -
Peltodytes muticus - 6
Stenelmis sp. 2 12
Diptera ,
Ablabesmyia mallochi 9 6
Chironomus decorus grp. - 30
Chironomus sp. - 6
Conchapelopia sp. 111 12
Cricotopus bicinctus 34 —
Cryptochironomus sp. 17 -
Dicrotendipes modestus 17 6
Dicrotendipes neomodestus 179 18
Dicrotendipes prob. tritomus 9 -
Helopelopia sp. 77 -
Hemerodromia sp. 1 18
Labrundinia pilosella 9 -
Palpomyia grp. 2 6
Polypedilum scalaenum 17 66
Polypedilum tritum 111 48
Pseudochironomus sp. 17 -
Paratanytarsus sp. 9 -
Undetermined dipteran pupae 82 24
Simulium sp. 3 -
Tanytarsus sp. E Epler 77 8
Tanytarsus sp. T Epler 128 —
Tipula sp. - 6
Tribelos sp. 9 -
Ephemeroptera
Caenis sp. 3 -
Callibaetis pretiosus 2 -
Gastropoda
Hebetancyclus excentricus 1 -
Physella sp. 32 54
Hemiptera
Abedus sp. - 6
Mesovelia sp. - 6
Lepidoptera
Undetermined lepidopteran 2 -
Malacostraca

Procambarus fallax 1 -



Odonata

Anax sp.

Argia sedula
Enallagma cardenium
Ischnura sp.
Progomphus obscurus
Oligochaeta
Lumbriculus inconstans
Pelecypoda

Sphaerium or Musculium sp.

Trichoptera
Cheumatopsyche sp.
Hydropsyche sp.

16
35

18
144
18
90

24
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