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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Howard F. Curran Advanced WWTP
County: Hillsborough
NPDES Number: F1.0020940

EPA Permit Expiration Date: September 30, 1998
Toxics Sampling Inspection (XS1)
Date Sampled: 8 December 1997

Results: The herbicide atrazine was detected in the effluent below
chronically toxic levels. No metals were found at levels exceeding Class II]
marine water quality standards.

Compliance I-Eiiomonitoring Inspection (CBI)
Date Sampled: 8 December 1997

Results: The effluent sample was not toxic to the invertebrate,
Ceriodaphnia dubia, or to the fish, Cyprinella leedsi.

impact Bioassessment Inspection (IBI)

Date Sampled: 8 December 1997

Results: Measures of macroinvertebrate community health at the test
sites were similar to, or better than, the control site, indicating that the discharge
was not adversely affecting the receiving water communities. Pollution-sensitive
organisms were well represented throughout the study area. Quantitative
measures of algal community health did not indicate any degradation at either test]
site. Chlorophyll ¢ was undetected at all three sites.

Water Quality Inspection (WQI)
Date Sampled: 8 December 1997

Results: Nutrient levels at all three sites were higher than those found]
in approximately 85% of Florida’s estuaries. Nutrient levels at the test sites were
slightly higher than those detected at the control site, suggesting that the effluent]
was influencing the already enriched waters of Hillsborough Bay. Algal growth|
potential at all three sampling stations, exceeded the 10 mg dry wt/L “problem
threshold” for marine waters.

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.
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Introduction

The Howard F. Curran (City of
Tampa) Advanced Wastewater
Treatment Facility is lecated in
Hillsborough County, Florida (see
map in Appendix). The designed
flow for this municipal facility is 96
MGD, with an annual average flow
of 51 MGD. Treatment includes a
two-stage, high-rate activated
sludge process and denitrification,
followed by chlorination and subse-
quent dechlorination prior to dis-
charging into the Seddon shipping
channel which flows into the Class
I11 Hillsborough Bay. Flow during
this survey was 76 MGD,

The state permit limits for the
Howard F. Curran AWWTF are
listed in Table 1. Although month-
ly operating report results reflect
long-term compliance with the per-
mit limits, the facility is currently
under an enforcement action for a
1 MGD partially-treated spill into
Hillsborough Bay.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological communi-
ty health was made between a con-
trol site (located off Hookers Point
in Hillshorough Bay) and two test
sites bracketing the discharge (see
map in Appendix). A habitat as-
sessment was performed in situ to
establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites.

Acute toxicity bioassays, using
the invertebrate, Ceriodaphnia du-
bia, and the fish, Cyprinella leedsi,
as test organisms, were performed

on an effluent sample. Benthic
macreinvertebrate communities
were evaluated at control and test
gites. Invertebrates were collected
from three replicate petite Ponar
grabs. Phytoplankton were sam-
pled at both control and test sites
via subsurface grabs. Chlorophyll
a was also determined for phy-
toplankton communities. Algal
Growth Potential (AGP) tests used
Selenastrum capricornutum as the
test organism for the freshwater
effluent and Dunaliella terfiolecta
for the marine receiving-water
sites. Sediments from control and
test sites were analyzed for grain
size and percent ocrganic matter, All
field and laboratory biological
methods were carried out following
Biology Section Standard Operat-
ing Procedures (SOP’s). The latest
version of the SOP’s can be viewed
on our web site at: www.dep.
state.fl.us/iabs/sops.htm’.

The effluent was analyzed for
nutrients, metals, and for organic
constituents (base neutral and acid
extractables, and pesticide extract-
ables). Methods used for all chem-
ical analyses are on file at the DEP
Central Chemistry Laboratory in
Tallahassee.

Several different measure-
ments of macroinvertebrate and
algal community health have been
emploved to determine the effects
of the discharge. These measure-
ments include: habitat assessment,
taxa richness, Shannen-Weaver
Diversity Index, the Florida Index,
Ephemeroptera/Plecoptera/Tri-
choptera (EPT) Index, community
composition, functional feeding
groups, and algal biomass. For a
discussion of each of these mea-
sures, see Explanation of Measure-
ments of Community Health in Ap-
pendix.

For graphical purposes, the per-
cent differences between the control
and test sites involving the num-
her of taxa, the diversity index, the
number of pelychaete taxa, and the
% pelecypods are measured as the
control site minus test site divided
by the control site. The percent dif-
ferences between sites involving the
% tubificids, algal density, chloro-
phyll ¢, and algal growth potential
are measured as the test site mi-
nus control site divided by the con-
trol site.

The following personnel were
involved in this investigation: An-
drea Grainger, Charles Kovach
(DEP Southwest District) and Jen-
nifer Eichelberger, Ken Espy, Mar-
shall Faircloth, Russel Frydenborg,
Joy Jackson, Scott Lashbrook, Eliz-
abeth Miller, Urania Quintana,
Johnny Richardson, Lisa Tambu-
rello, David Whiting, Vicki Whiting,
and Steve Wolfe (DEP Central Bi-
ology Laboratory in Taliahassee).
The report was reviewed by the
Point Source Studies Review Com-
mittee, consisting of Wayne Mag-
ley, Jan Mandrup-Poulsen, and

‘Michael Tanski, as well as District

representatives.

Results and Discussion

The Howard F. Curran AW-
WTF outfall is lecated in Seddon
Channel at a depth of approximate-
ly 9 meters. Habitat quality was
“fair” at all three sites (see Marine
Habitat Assessment sheets in Ap-
pendix}. Sediments at all three
sites consisted mostly of sand, mud,
muck, and silt. All physical and
chemical parameters fell within
limits normally associated with es-
tuarine systems and did not violate
marine water quality standards
{Table 1). The water was slightly



turbid at all three sites, with a
slight chlorine odor at both test
gites,

The herbicide atrazine (0,18 pg/
L) was detected in the effluent at a
concentration below chronically
toxic levels (ACQUIRE 1991) (Ta-
ble 1). Aluminum, zinc, copper, and
iron were detected in the effluent
at concentrations that did not vio-
late Class I1I marine water quality
standards.

The sample of effluent was not
acutely toxic to the invertebrate,
Ceriodaphnia dubia, or to the fish,
Cyprinella leedsi, during the 48-
hour bicassays (Appendix),

Nutrient levels were elevated
at the control site and both test
sites, indicating other sources of
nutrient enrichment in Hillsbor-
ough Bay and Seddon Channel (Ta-
ble 1). Ortho-phosphate levels at
the control site (0.32 mg/L), test site
1 (0.36 mg/L.), and test site 2 (0.49
mg/L) exceeded those values typi-
cally found in 95% of Florida’s es-
tuaries. Total phosphorus was also
elevated at all three sites {control
site = 0.41 mg/L, test site 1 = 0.44
mg/L, and test gite 2 = 0.66 mg/L}.
These values exceeded those found
in 80% of Florida’s estuaries. Am-
monia levels at the control site
(0.077 mg/L), test site 1 (0.08 mg/
L), and test site 2 (0.077 mg/L) were
higher than those in 80% of other
estuaries in Florida. The control
site nitrate+nitrite level (0.1 mg/L),
exceeded 90% of other Florida’s es-
tuaries, while at test site 1 (0.32 mg/
L) and test site 2 (0,53 mg/L},
nitrate+nitrite levels exceeded
those values found in 95% of the
gtate’s marine waters,

Algal growth potential at the
control site (22.2 mg dry wt/L), test
site 1 (24.5 mg dry wt/L}, and test
site 2 (32.2 mg dry wt/L), exceeded
the 10 mg dry wt/L “problem
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threshold” (EPA 1974) for marine
waters, reflecting the elevated nu-
trient levels throughout the study
area (Tabie 1). The effluent AGP
was 31.9 mg dry wt/L.

Quantitative measures of algal
community health did not indicate
any degradation at either test site
(Figure 1}. The lower diversity and
higher algal density at the control
site were due to the larger number
of the diatom Skeletonema sp.
there. In all other respects, the
three sites had similar community
structure (Table 2). Chlorophyll ¢
was undetected at all three sites,

Quantitative measures of
benthic macroinvertebrate commu-
nity health indicated that the dis-
charge was not adversely affecting
the receiving water communities.
Figure 2 indicates the degree of dif-
ference between the invertebrate
populations of the control and test
site. Larger degrees of differences
(that is, higher percentages) corre-
spond with greater degrees of deg-
radation., Negative values mean
the test site is better than the con-
trol site.

Macroinvertebrate taxa rich-
ness increased from the contrel site
(25 taxa), to test site 2 {(with 37
taxa), and to test site 1 (with 44
taxa}(Table 2). Diversity was high-
est at test site 1 (4.2), decreasing
at test 2 (3.8), and at the control site
(3.4). Similarly, the number of poly-
chaeta taxa was highest at test site
1 (with 22 taxa}, decreasing some-
what at test site 2 (I8 taxa), and
further decreasing at the control
site (12 taxa). The pollution-sensi-
tive (Farrell 1992) polychaete fam-
ily, Cirratulidae, was well repre-
sented at all three sites. Gastro-
pods were the next dominant taxa
(Table 2). Pelecypods (normally
congidered pollution-sensitive)
were present in low numbers at all

three sites. Macira fragilis, how-
ever, a very sensitive species, was
present at all three study sites.
Pollution-sensitive cumaceans were
also collected at all three study
sites; Cyclaspis varians was very
abundant at test site 2 (20% con-
tribution) while Oxyurosiylis sp.
(19%) was present in low numbers
at test site 1. The control site had
a marginal number of cumaceans
(< 1% contribution)., Tubificids, nor-
mally pollution indicators, in-
creased from 1% at the control site,
to 3%, and 8% at test site 1 test site
2, respectively.

Conclusions

The herbicide atrazine was de-
tected in the effluent at a concen-
tration below chronically toxic lev-
els. Aluminum, zine, copper, and
iron were detected in the effluent
sample, but did not exceed the
Class III water quality standards
for a marine system,

The sample was not acutely tox-
ic to the invertebrate, Ceriodaph-
nia dubia, or to the fish, Cyprinei-
la leedsi.

Effluent nutrient levels were
somewhat elevated, although not to
unusual levels for municipal waste-
water. Nutrient levels were high
at all three study sites, with the test
sites having slightly higher levels
than the control site, indicating
that the discharger may be having
an adverse effect on the already
enriched Hillshorough Bay.

Algal growth potential at all
three sampling stations exceeded
the 10 mg dry wt/L. “problem
threshold” for marine waters, re-
flecting the elevated nutrient lev-
els throughout the study area. The
effluent AGP was 31.9 mg dry wt/L.
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Table 1. Effluent limits and summary of chemistry data.

Howard F. Curran
AWWTP

Effluent
Limits

Effluent
Samples

Control Site

Test Site 1} Test Site 2

“Organic Constituer

Atrazine

“Metals (ug/L)

Alumbnum

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Mercury

Nickel

Selenium

Zing

Ortho-phosphate

Report

Total phosphorus Report
Amimenia —
Nitrate+Nitrite Report
TKN -
Total Nitrogen < 3 *a

“General Phys-Chem Parameter

Habitat Assessment - 34 38

D.0O. (myr/L) surface = 50 - 7.8 8.3

2.0 (mg/L) mid-depth - - 7.1 7.3

D.O. {myr/ L) bottom - - 7.2 6.9

pH (SU) surface 60-85" - 7.6 7.3

pH {5U) mid-depth - - 7.7 7.7

pH (SU) bottom - - 7.7 7.6 .
Conductivity {Junhos/cm) surface — - 30,400 31,600 29,601}
Conductivity {umhos/em) mid-depth - - 34,400 35,000 35,700
Conductivity {umhos/cm) bottom - - 35,000 36,000 36,900
Temperature (°C) surface - - 18.5 18.8 19.4
Temperature (°C} mid-depth - - 18.4 18.3 18.2
Temperature (°C) bottom - - 18.3 18.2 18.0
Salinity (ppt) surface - - 21.1 22.1 20.6
Salinity {pptimid-depth - - 24.2 24.8 25.3
Salinity (ppt) bottom - - 24.8 25.5 26.2
Flow (MGD} < 90 ¢ 76 - - -
AGE (g dry wt/L) — 31.9 22.2 24.5 32.2

s Toxicity L 25 B

Binassay - Fish - Not toxic - - -

Bioassay - Invertebrate

Mot toxic

* Permit Limat
** Class III water quality standard
a - Annuai average

A - Value reported is the mean of two or more determinations
I-Value reported is less than the minimum quantitation limit, and z the minimum detection Hmit
U - Material analyzed for but not detected, value reported is the minimum detection limit
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Quantitative measures of algal
community health did not indicate
any degradation at either test site.
Chlorophyli & was undetected at all
three sites.

Both test sites showed good
benthic macroinvertebrate diversi-
ty, high taxa richness, and the pres-
ence of pollution-sensitive species.
Although all three study sites were
dominated by pollution-tolerant
taxa, pollution-sensitive taxa were
also present at all three sites, sug-
gesting that the discharger was
having no adverse effect on the re-
ceiving waters.
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Table 2. Major characteristics of community structure of control and test sites

Howard F. Curran AWWTF | Control Site Test Site 1 Test Site 2

Macroinvertebrate - F
Number of Taxa 44 37
Shannon-Weaver Diversity 4.2 3.8
No. Polychaete Taxa 22
Community Composition _ _ :
% Amphipoda 4 8 9
% Cirripedia 5 23 2
% Cumaces 0.7 1 20
% Decapoda 0 1 1
% Gastropoda 0.7 13 27
Y Nemertea 6 3 0.2
Y% Pelecypoda 2 p 0.6
% Polychaeta 77 44 32
% Tubificidae 1 3 8
% Other
Functional Feedin; Qroups
% Browsers-grazers 2 3 4
% Burrowing Deposit Feeders 2 6 18
% Predators/Carnivores 43 g 10
% Scavengers 3 5 4
% Scrapers 0 4 27
% Surface Deposit Feeders 23 28 8

% Suspension Feeders

% Unknown

: PhytoplanktonAlg

Number of Taxa

Shannon-Weaver Diversity

Chlorophylla {ug/L}) 1.0 U 1.0 U 1.0 U
Algal Density (#/mL} 1,678 479 229
% Blue-green 0.6 0 1

% Cryptophvles 20 61 32
% Diatoms 73 23 60
% Dinoflagellates 0 13

% Green 6 1

GPAmg dry wt/L) ' - 22.2 24.5 32.2

U - Material analyzed for but not detected; value reported is the minimum detection limit
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Explanation of Measurements of Community Health

Several different measurements of macroinvertebrate and algal community health
have been employed to determine the effects of a discharge. These are briefly discussed
here.

Taxa richness: Stress tends to reduce the number of diffcrent types of organisms present
in a system, although moderate nutrient enrichment may sometimes be correlated with
increased algal taxa richness.

Shannon-Weaver diversity: This index is specified in the Florida Administrative Code
as a measure of biological integrity. Low diversity scores are undesirable. They represent
conditions where only a few organisms are abundant, to the exclusion of other taxa.
Excessive numerical dominance of a single type of organism (a high % contribution of the
dominant taxon) is a related measure which is also associated with disturbance.

Numbers of pollution sensitive taxa: Some organisms become rare or absent as the
intensity or duration of disturbance increases. Species sensitivity data from other sources,
such as Chang et al. (1992), Farrell (1992), Hudson et al. {1990), Hulbert (1990), Lenat
(1993), and Whitmore (1989), are used as appropriate.

Community structure: Substantial shifts in proportions of major groups of organisms,
compared to control conditions, may indicate degradation. In marine systems, an increase
in the % tubificid oligochaetes, a decrease in the % pelecypods, and a decrease in the
number of polychaete taxa are ali considered indicators of disturbance (Engel ef ai. 1994).

Trophic composition/feeding guilds: Disturbance can shift the feeding strategies of
invertebrates. In Florida for example, poflution may be responsible for reducing the
numbers of filter-feeders (FDEP 1994) and shredders (EA Engineering 1994).

Algal biomass: High algal biomass (algal density or chlorophyll a) implies nutrient
stress,



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% 110% [ 20% [30% [40% | 60% ] 60% | 70% ] 80% | 90% ] 95% |
STREAMS )
(1617 stations)
Phytoplankton i - ' ]
Chiorophyll a 0.22 0.52 0.94] 160 3.02 463 6.72 9.87] 14.68] 2735 4870
Periphyton '
Chlorophyll a ' 0.31 0.43 0.77 1.04 2.16 2.94 6451 10.51) 17.00| 3851 60.85
H-D Diversity 0.84 2.12 2.48 2,74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa _ .
Richness 9.00| 12.00| 17.00| 20.00f 2200| 2450) 26.001 28.00f 3L00| 37.00 53.00
H-D Taxa
Richness 600 6.50 0.00| 1150 13.00f 15.00| 17.00] 2150{ 26.00| 29.00| 32.00
THKN 0.30 0,391 056 0.73 0.87 1.00 111 1.26 1.49 193 2.80
Ammonia -l 0.02 0.02 .04 0.05 0.06 0.08 0.11 0.14 0.20 0.34 0.60
NO2-NO3 001] 0.01 0.03 (.05 0.07 0.10| 014 0.20 0.32 0.64 1.05

Total Phosphorus | 0.02] 0.08] 0051 006] 03J0] 013| 08| 025 039] 074] LEL
Ortho Phosphorus | 0.01] 001] 0.03] 0.04] 005] 0.08] 011] 0.17] 07| 0591 137

Turbidity 0.60| 090 1.20 145 210 ~2.80 3.60 4.50 6.651 1045] 16.30
LAKES _

(477 stations)

Phytoplankton : _
Chlorophyll @ 0.80 171 2.88 428 10061 1340( 20.00| 30.10{ 4720 65.44| 113.90

Dredge Diversity 0711 097] 143 174{ 188 212 2211 259 285] 315( 317

Dredge Taxa _ _ . _ . L , R S
' Nichiness .- U 30000 B.00]° 650 TG00 8.007 100011100 13.60 1 15.00| 17.001 2100

TKN | 036] 048] 067] 0.83 1:08 1261 140 151 168] 211| 346
NH3+NH4 001] 002] 002] 003; 004] 006f 008 012] 015] 02i] 028
NO2-NO3 ] 000 000 00i[ 001] 001! 002] 004 005 0.10] 014{ 023

Total Phosphorus 001; 002f 0.02] 0.03] 005] 0070 009 011 014| 023 042
Ortho-Phosphorus 0.00 0.01 0.01 0.02¢ 003 0.04 0.05 0.06 0.08 (.21 0.32

Turbidity 1.00 1.25 1.55 205] 275{ 450| 6.45| 960[ 1410{ 26.00( 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyl] ¢ 2.14 3.28 4.49 8.13 6.00 6.93 7.94 9.60) 12401 17.60| 2220

Dredge Diversity 1347 153 1.91 2.28 256 230 d.15 3.59 4.01 4.53 4.08
Dredge Taxa '

Richness 400 600 900! 11.00 1500] 1850( 25.001 35.00| 41.00| 62.00! 90.00
TEN 026] 034 042 0.50| 059 069 0.76] 082 0.95 130 148
NH34+NH4 0011 0.02{ 003 004 005| o006 008 009 013|022 028
NO2-NO3 G.00| 000] 001 0017 001i] 002{ 003] 005 0.08] 017 023

Total Phesphorus 001 06.02] 006 007 016 011 014] 017 0231 043 059
Ortho-Phosphorus 0.01 0.02 0.03 0.04 0.04 0.05 0.07 0.09 0.12 0.21 0.44
Turbidity 3.50 4.00 4.50 5.05 5.40 5.60 6.30 6.80 8.00| 1140 1175

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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I Fecal Coliform #1000 *NHon- 25 grab Daily
) detectable ) 7 days/wk
Total Nitrogen mgfl - 3 annual avg #%fpc Dally T
. ’ . 7days/wk
Oxrtho Phosphorodus mg/l Report - *:fpc  Dally
) : 7daysfwk
Total Phosphorous mg/l Report - ~k%fpc  Daily
Jdays/fwk
Total Residual grab Hourly/24
Chlorine mg/l - 0.01 any sample hrs/day
Flow + mgd - 70.0 ADF =xkrmf&t  Continuous
pH STD UN 6,00 "8.50 x++dmeter Continuous

Do mg /1 %.00 - *xxtgaeter Continuous




‘STATE OF FLORIDA

55’9“ 2.0l DEPARTMENT OF chlnommchTAL RCGULATION
' FACILITY SUM'MAF!Y :
. (Fac:llly}
"G}escnpllon of permlllcd oullall(s )
DOQL_______ f«tei_ To ﬁmppma \me, iy Lid\s{mm Es&v - aéi‘ l écl[m amA

Ml*' T m\ﬂ‘—\ c{ﬂ \,
o ﬁ'gw éénb\\f\i«iz@ g Mglg Bﬂ\! OU Y DunnG TGS o{) I'HSL\ pum%

List permil violations ([rom ‘MOR data or other source) and plant u
year: _
A mMiandec Numb@“ 0() C)El.o('\ e mmom La,lr:)w

QEPORTED STYRCOLLY VETY 5\f\orlr DurATiON .

psels that-occurred within past

1.0 o /L -lmua: L}M

and previcus of current enlorcement aclions:
LY -ﬂ’”c’:&’mg _'?éwnéé,

lfxﬁck‘nc; UNOQ.U

cribe prev;ous impacl bloassessmenls WQBEL'S,

Cucrémr e.mgwéw} ACGTION ér A L0 Med fmmfa
SPlLLJCO bm’ [¥] :f(}\\/ 29485, DVE o on zﬁb{\on%m_ e,Uét\Jr

OGC. Cree¥ A6- BHSZ.

Des

Discuss comparabilily ol MOR rcsuils lo past DER T
1 derlining) in the'dala sel:

MG?_ ‘Eéﬁ.u\J\s DGGQC\( léldé LM mwum\cg uu\‘u J(Qe_ Péi?mJV (Hh ATORS

esulls and whether there'are lrends {improving, : l
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| (Enginecr
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STATE OF FLORIDA
DEPARTMENT OF ENVIEONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (1090

SUBMITTING AGEMCY NAME:

SUBMITTING AGENCY CODE: STORET STATION NUMBCGHR; BATE

12/8/q27 1130 bhusle,ozouﬂk'}?ﬂ:j /Tw.ﬁ

{MASY): THAE RECEMING BODY OF WATER,

AEMARKS:

COUNTY: LocATIoN: Hs yored Citirtidn NAITY | FIELD (OMAME:
HI“SLO"O‘G_M Hoeokery, P OTF ' Q’*f:ﬂmu S‘lh

RIPARIAN ZONEANSTREAM FEATURES

Predominant Land-Use in Watershed (specity relative percenl in each category}:

Forest/Natural Sifvicdﬁlfre Field/Pasiure

Agricultural

Residential

‘Commercial Industrial |Other {Specity)

[ — |

|

20 |30 1|80 || [ — |

— ] =1lC=1]

Local Walershed Erosion (check box):  None D

Slig

ht D Moderale [X] Heavy D i

[.ocal Walershed NPS Pollution {check box): No evidence [:] Slight |:] ioderate polential [:| Obvious sources@

- Pa— - )
on<gastbuffered-gige

List & map dominant
vegetation on back

ArdiciaiyGhamnelized [Jno 11 [

fecant, severe some re<overy mosly recovered

Arilhclaﬂs,umpowlded—[j y&s maore sinuous
HighwaterMare | 5 | + [0S | = [3-5 |

{m above prasenl wale: level]  (presant depth in m} {m abgve bed)

! .
! s i m—ras
| m deep w"[ m deeﬂ m deep

Canopy Cover % Open:[¥] Lightly Shaded (11-45%):[_| Moderately Shaded (46-80%): [ ] Heavily Shaded: [_]

SERIMENT/SUBSTRATE

Sediment Odors: Normal: [ X| Sewage: [ ] Petroleum: [ ] Chemical: [ ] Anaerobic: [7] Othe: (]

Sediment Qils; Absent: [g_| Slight: D Moderate: [:] Profuse; D

Sediment Deposition: Sludge: D Sand smothering:

none  moderale ¢ = nhone {qoderals .
slight _ severe |ilsmo@ slight %Vmé‘d Other:

ubstrate Types |% coverage | times sampled
Woody Debri SnaggL [ I

method _| Sybstrate Types |% coverage |# times sampled method
|fand l | e

Leaf Packs or Mats /Z]

I

Mud/Muck/Silt ) ]
Other: ) 3 . )

Aquatic Vegetation | | l |
Rock or Shell Bubtsie || | ] - {]Other: | 1 | l
U Ut banks/Roots || I | 1 T~ mriai view sketch of habitals found in 100 m secfion }
N | Cond (umhofcm) : : EHQ
WATEH QUALITY! Depth (m): |Temp. (°C). 1 pH (SU): ' D.O. (mg/): l| o Sali'ni{-ly iy B ESGCCh'(:”) !
oo Jo-r iesy 757 l[7:80 130,490 | I _
Mid-depth I 18 | 19:39 | .48 710 | 24, Uco ]l I _J1-5
Botlom [3-a ig-34 [7.¢6 Jl7-22 | 3.% oo 1l | i
Syslem Type Stream:[]( 135Fl(124r;g g;gg: 7{?#'1);d‘3(;’r‘£fgféaler ) Lake:[] Welland:D Estuary: D Other: [E RBor
——03 =
Waler Qdors (check box): Normal: [g Sewage: |:] Petroleum: D Chemical: D Other: {j_ __
Waler Surlace Qils (check box}: None: Sheen;D Globs: [:’ Slick:D _g
Cilarity {check box): Clear: D Shghtly turbid: Turbid: D Opaque: D
Color (check box): Tannic: Green (algae): |:| Clear: [:’ COther: D________
Weather Conditions/Notes: A%ndance: Absenl Rare Common Abuﬁam“
Stan j el o Periphylon
- laweds, Fish O d ] O
)D»f‘-e-ﬁ’}'{ Aqualic Macrophyles ] ] ]
Iron/sulfur Bacteria [ 1 J CJ

SAMPLING TEAM:

_ Graunses [/ Kowd

SIGHATURE: I OAJE
‘[2 1'3/ :



STATE OF FLORIDA
DEPARTMENT OF ENVIRON_MENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

ko, Hookers Pownd o

Rn.éf—o‘-‘-*gkfbﬂ.

I SUDMITTING AGENGY COOE: STORET STATIONNUMGEN:.  |OATE (WOW) | RECEIVING BODY OF WATER:
SUDMITTING AGENCY NAME: W
. 12 /8/37 |Rulls boraugh Bey 7 1 Boq
L
NEMARKS: locaton:  (lomsoael  Ciabitian Ll SIFIELD DARME:

Habitat Parameter

G-8 points

Excellent Good Fair Poor
Littoral None—Unaltered Mestly natural Shoreline consisting | Shoreline consisting
. shoreline. shoreline, but with | mostly of riprap and | almost entirely of
Alterations 0-10 points ocensionnl Tiprap. vertical seawalls. vertienl seawalls.

3- (f
-5 pom_(,_ 5

0-2 points

T

Community Types

At least four
commutnitics observed
from the following
list: mangrove

Two or Lhree
cmnmumhcs observed
from those listed.

26-37 points

One community
observed {rom these
listed.

13-25 points

No communilics
observed from those
listes.

0-12 points

Alteratlons

G-8 points

parking lots, ete.
3-5 points

Observed swamp, mm‘s;\, oysler bLana clto |
bar, grass bed, vect, ol
snltern, natural < {f 'waaiﬁj
beach, or tidnl ereek. - - :
38-50 points { P

Tidal Fluctuation |>¢.75m. 0.5 - 0.75 m. 0.25-0.5m <0.25 m.
-5 points 3 points 2 points 0-1 point
Freshwater - [Only natural runofl.. }Mostly natural runofl,| Considerable Extensive manmade
Discharg es/ 9-10 points but with a fow, small | stormwater discharge | discharges, especially
stormwater sources. | {rom local roads, from canals draining
large tracts of land.

0-2 points

Flow and
Wave Action

Light te moderate
wave nction present
except under Lthe
harshest weather
conditions. Flow
unrestricted by
manmade structures.

9-10 points

Heavy wave aclion
sometimes present
even during average
woealher condilions, «
{low restricted by
manmade structures
so that velacities are
very high.

0-2 points

Sediment Type

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

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

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

4-7 points -~

Anaerobic mud.
(-3 points

L

TOTAL

SCORE

COMMENTS:

Trle

(e alAx

(s

fA

'Jou:jv oud,

ANALYSIES DATE:

/s /a7

ANALYST:

Grraurgps

SIGNATURC .

N

A



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (10901

SURMITTING AGENCY CODE: STORET STATION NUMBER: DATE (WD) TIME RECEIVING BODY OF WATER:

SUBMITT ENCY NAME: {slhers h /'n\.w‘, .
HOMITTING AOENCY ]2/8/‘?7 oo |Huls uq 80-&1 %842
AEMARKS: COUNTY: LOCATION: Howa.rd Courrbon. LIWTP FLELD I0MAME:

f-}[llgboro' aka, Hookers Pt LowTP Test Site !
RIPARIAN ZONE/ANSTREAM FEATURES
Predominant Land-Use in Watershed (specify rclalive percent in each ca_!?gory):
Forest/Natural | Silviculture | Field/Pasture | Agricultural Residential | Commercial Industrial  {Other {Specify)
— 1 ICoT | C| =Tk J[ze J[[s=2 ][ I= ]

Local Watershed Erosion {check box):  None [:] Slight D Moderale m Heavy D

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

Slight D Moderate poltential D Obvious sources @

List &-map-deminant

Widih-ol-Hparian vegelalion_{m)
vegetation on back

on least buflered side——

ical Width (m)/Depth {m) NMelocity (nVsec) Trans

Artrtetat
recenl, severe some recovery maostly recovered|
Astittctatty impounded—{73v&s more slnvaus
High Water Mark: | S | + [ ©S | = [S-5 |
{m above present water kevel) {present depib in my {m above Lied)

Canopy Cover % :  QOpen: @] Lightly Shaded (11-45%]): D

" Moderately Shaded (46-80%): || Heavily Shaded: []

SEDIMENT/SUBSTRATE

Normal: ] Sewage: [] Petroleum: [ ]

Sedimen! Odors;

Chemical: D Anaerobic: D Other: [:]

Sediment Oils:

Absent:[¥]  Slight: [ | Moderate: [ |

Profuse: D

nong  moderale

moderale Other:

=

]

Leaf Packs or Mals

Sediment Deposition: Sludge: D Sand smothering: gjight  severe @ther@@r‘% severe
Substrate Types % coverage |# {imes sampled | method | Substrate Types % coverage {4 limes sampled| method
Woody De&@‘f&:@gs) 1 i ] | A~ |

Mud/Muck/ST~__]] L

—

]

Aquatic Vegetation

Other: !

-
|
|

Rock or ShellRutible

Other; [ ] |

I |
I

{ |
| |

|—

Unm{)ankslﬂoots

i aerial view skefch of habitats found in TOMn ‘

T

YATER QUALITY) Depth {m): {Temp. (°C}: | pH (SU): ’D.O_ (mg/): ocrosrﬁ.-'ngﬁ,"}ggfﬁm) ! Secehi ().
T [o- & 82 720 182 131 ¢o0 || I ]
wid-dep 2 5 7827 [ 7:65 726 g5 cco L I J+5
sowom 50 JuB817 7o 687 |36 56O | |

51h - Gih order
7ih order or grealer

1st - 2nd order
3rd - 41h order

)

System Type ; Stream:D(

Lake:D Wetland:l:] Estuary: @ Oiher; IZ]_@vC_lﬁﬂ__

Normal: D Sewage: [:]

Waler Qdors (check hox):

Petrolevm: || ck%g}m}ic&al: [X] Other I

Sheen:D

Waler Surface Qils (check box): None:

Globs: [_] Stick:{ ]

cI Clear: D

Stightly turbid:

Turbid: El Opaque: D

Clarily {check box):
Tannic: [E

Color (check box):

Green (algae): ‘:]

Clear: D Other: [:] _

Weather Condilions/Notes: Abundance: Absent  Rare Common Abundant
< _F‘ c (_au_o(«ul o Periphylon ] .
Sunva, Tewms J Fish O O % C)
%,J’LL .,(QE.( Aqualic Macrophytes [X] ] ) [
lron/sullur Bacteria ) (] ) L)

SAMPLING TEARS:

SIGHATURE"

OATE.

\L:z_/\s/ﬁ’?

G’YM'EM /. Kovae~



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION '

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

swmmwwg AGENCY cooce- STONET STATION NUMDER: |OATE (WOM)! | RECENING DODY OF WATER:
SUSHITTING AGENCY NAME;
° ENCY N i2/8/37 Hulls borouak R ey { T o Ba;
[nEmanks: LOCATION: ' e FIELD DAUNE:
Howord Cuavass O : e 1
. cka. Hookers pt LOLWOTE Test § .
Habitat Parameter - _ _ .
: Excellent Good Fair Poor
Littoral None—Unaltered Moslly natural Shoreline consisting | Shereline consisting
e b shoreline. shoreline, but with mostly of riprap and almost entirely of
AHQ UjIOnS 9-10 points occasiona) riprap. verticol seawalls. vertical seawalls.
; ey 6'8 pOintS 3,5 poillts 0‘2 pOinLS

ey rgfaem{:'

Community Types
Observed

At least four

communities observed

from the lollowing
list: mangrove

swamp, marsh, oyster

bar, grass bed, recf,
saltern, natural
bench, or tidal creek.

38-50 points

Two or Lhree
communilics ebserved
from those listed.
26-37 points

One community
observed from these
listed.

13-25 points

Ne communilies
gbserved from those
listed. :
0-12 points

RSOV

Wave Action

harshest weather
conditions. Flow
unrestricted by
manmade structures.

9-10 points

Tidal Fluctuation |>¢.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 3 points 2 points 0-1 point
Freshwatelr- - [Only natural runofl.. | Mostly natural runofl,| Considerable Extensive manmade
Dischargesl 9-10 points but with a few, small [stormwater discharge discharges, especially
H stormwater sources. | from local roads, from canals draining
A[te ratlons 6-8 points parking lots, ete. lerge tracts of land.
%{é 3-5 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and exeept under the even during average

weather eonditions, ¢
flow restricted by
manmade struclure:
so that velocilies are
very high.

0-2 points

Combination of sand,

Primartly sand, with

MixLure of sand and

Anaerobic mud.

gravel, and shell. small arcas of mud. | mud, or well-aerated | 0-3 points
12-15 points 8-11 points mud only.
4-7 paints 7’
TOTAL SCORE
COMMENTS: B
— '
o ol . Lealber s ﬁu/(
[Lde gotn9) _
[ ANALYSIS DATE: ANALYST; SIGNATUNG:
1n/8/97 Gro i na2y
71 < - )



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 51000

AECEIVING BODY OF WATER:

it
eJ

[ SUBMITTING AGENCY CODE: STORET STATION NUMBER: | DATE (WDA): | TIME
[SUBHI’TTINGAGENCYNAME' JL/B/CH ious H:/lsbomuﬂk, Bod/c’bm,fa&
REMARKS: _ COUNTY; wocaton:  Housewrtd  Cutanveois tITE 1D DmadE:

Hillshore' (A KA Heoters P o TP Test Sife 2

-
RIPARIAN ZONEANSTREAM FEATURES
Predominant Land-Use in Watershed (specity relative percent in each category):

ForestNatural | Silviculture | Field/Pasture | Agricultural | Residential | Commercial industrial  |Other (Specity)
— ] =1 |C= (=10 2] [ra]| ]| =]
Local Watershed Erosion (chack box):  None [ ] Stight [ ] Moderate [X] Heavy [ ]

L.ocal Watershed NPS Pollution {check box): No evidence D Siight[:] Maoderate potential [j Obvious sources [E
Width {(myDepth (m) NVelocily (m/sec) Transee

Widtb-efripariamyegetatiom () List & map dominant
ondeas! bufierad side: vegelation on back

Attificiafty Shanmetzed—I oo 1 =

FECENY, Bevert #OMe recovery moslly recovered

Am”ﬁmm?d‘g yes mare slnuous
High waterMark: [ O-S | + | 1O | = [10-5 ]
{r sbove pres sl waler levell {peesent depdh nomd {rm above bed)

Canopy Cover % :  Open:[X] Lightly Shaded (11-45%):[ ] Moderately Shaded (46-80%): [_] Heavily Shaded:| |

SEDIMENT/SUBSTRATE
ISedimem Odors: Normal: [X] Sewage: [_| Petroleum: [ ] Chemical: [ ] Anaerobic:[ | Other:[ ]
{ Sediment Oils: Absent:[X]  Slight:[ ] Moderate:[ | Profuse: [ |
Sediment Deposition: Sludge:[ ] Sand smothering: 5908 MSe'@e(Siit smother] Gy moderate  Gyher:
Subetrate Types % coverage J¢ fimes sampled | method Supstrate Types |% coverage [# times sampled| method
Woody DWQS) [ I ] ]Sand\ 1|1 " ]
Leaf Packs or Mats i< ] | MudMucks/Silt
Aquatic Vegetation ] [ |lOther: ] '
Rock or Shell Rubtte || | | |[Other: ~__—] | 1
Undereit banks/Roots l 1 | DrMia! view sketch of habitats found In 100 m section J
WATER QUALITY| Depth (m): Temp. ¢:C): | pH (sU): | D.O. (mgn): 805”51.'“}{;”"{'2;{;{”‘}’ Secchi (m):
Top (O-3  J[19-43 [ 7-39 1 7-40 1.400 || I |
Mid-depth || 5-0 I 18.24 [ 7-70 1 & .¢O 7600 J IRRS
Bottom (100 [ iB-oo) y.4a9 [[6-87 || 36,9300 || I I
. ) 1st - 2nd order  5th - 6th ord . . . .
System Type | Stream'l:,( 3id - 4th order  71h order oorrgserater ) Lake‘D We“and'D Estuary: D Other: Etj_...
Water Odors (check box): Normal:{ ] Sewage:[ ]  Petroleumn:{ | caGhemicat: Other:[]
Water Surface Qils (check box): None: |£| Sheen:D Globs: D SIick:D
Clarity (check box): Clear:[ |  Stightly turbid: Turbid: [_] Opaque:[_|
Color (check box): Tannic:[{] ~ Green (algae):[ ]  Clear:[ | Other:[_]
Weather Conditions/Notes: Apundance: Absent Rare Common Abungani
Sun Scwwe Clorols Tl e Periphyton [ i []
L&)Q.:M : =Y ot Fish Ll (] bl .
8 ':j ‘ Aquatic Macrophytes [¥] |l i 1
iroysutfur Bacteria |~ {{ ] |

) J

[
Smamf‘fmc‘; LA 7)U¢ - / kﬂ\)& CA , S&W D—D?TIES/%‘?



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION
MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUORTTIG AGENGY GO0 STORET STATION HUMOER: | DATE (WeOn): RECEIVING BODY OF WATER: '
FEMARIS: wocatien: Howastd Cunvdan LI TP | FE Dt
' ko HookerS P LOWTP Test Sike 2
Habitat Parameter - . |
‘ Excelient Good - Fair Poor
 Litto ral None—Unaltered Mostly natural Shoreline consisting Shoreline C_OHSiSU”II'
. shoreline. shoreline, but with mostly of riprap and | almost entirely of
Alterations 9-10 points occasiona) riprap. vertical seawaslls. vertical seawalls.
6-8 points 3-5 points 0-2 points
np-rap. |
AL l.east folr Two or three One community No communities
communities observed| communitiés observed| observed from theose | observed from those
H . [from the following from those listed. listed. listed.
Communlty TypeS list: mengrove 26-37 points 13:25 points 0-12 points
Observed swamp, marsh, oyster a W
: o ber, grass bed, reef, _ '( .
e . saltern, natural bawia o
beach, or tidalcreek. %’W‘
38-50 points L SRR
>0.75 m. 0.5-0.75 m, 0.25-05 m. «0.25 m.
4-5 points 13 points 2 points 0-1 point
Freshwater Only nature! runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Disch arg es/ 9-10 points but with & few, small |stormwater discharge | discharges, especially
y stormwaeter sources. |from local roads, from canals draining
6-8 points parking lots, ete. large tracts of land.
3-6 points . 0-2 points
Light to moderste Heavy wave sction
wave a,ct_ion present sometimes present
except under the even during average
harshest weather weather conditions, or
conditions. Flow flow Testricted by
unrestricted by manmade structures
manmade structures. so that velocities are
9-10 points very high.
' 0-2 points
Combination of sand, { Primarily sand, with |Mixture of sand and | Anaerobic mud.
gravel, and shell. small areas of mud.  [mud, or well-serated | 0-3 points
12-15 points 8-11 points mud only,
: 4-7 points
TOTAL SCORE
COMMENTS: -
T 2 awl. Wesd e r {ca.u'
| vale 39( nt {S
ALY SIS DATE: ANALYST: SIGNATURE:

/8/97

Growse,

WW

4]



STATE QF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SULITTING AGERCY CODG, STORG:r STATION HUMBER: | DATE /OY): [ECEIVING BOOY OF WATER:
{suaummmeucrwe- [ . _ ;2/@/‘77 ’Hdi%’eow“-?{kga“‘( /TQMA.P«_J
AEHARKS: ocation: Howwasrd Cuartaa Lows 1P FIELO ONANE:
l' koo HookerS Pt Low TP Test Sike 2 |
Habitat Parameter - O |

‘ Good - Fdir f Poor

Excellent

None--TUnaltered

Mastly natural

Shoreline consisting

Shoreline consisting

communities observed
from the following

communities observed
frem those listed.

observed from those

listed

Littoral ) / _ ot _
g F shoreline. shoreline, but with mostly of riprap and | 2lmost entirely of
Alterations 3-10 points occasional Hiprap. vertical seawalls. vertical seawalls.
' : G-8 points 5 points 0-2 points
np-rags,
At least four Two or three One community No communities

observed from those
listed.

Alteratio ns

stormwater sources.

6-8 points

; o8 _
Comfnunlt‘y Type list: mangrove 26-37 points 13:25 points 0-12 points
ObSGI ved swamp, marsh, oyster a
. bar, grass bed, reef, _ , 8 'g ¢
sallern, natural bavian on
beach, or tidal creek. %TD“”
38-50 points l"‘1'9:;3 !
>0.75 m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 13 points 2 points 0-1 point
F-reshwate,r Only natural runcfl.. | Mostly natura) runofT, Considerable Extensive manmade
Disch arges/ 8-10 points but with s few, small | stormwater discharge | discharges, especially
from local roads, from canals draining

parking lots, etc,

large tracts of land.

12-15 points

8-11 pointg

3-6 points. 0-2 points
Light to moderate Heavy wave action
wave action present somelimes present
Flow and except under the - even during sverage
Wave ACﬁOﬂ hershest weather westher conditions, ar
: conditions. Flow flow restricted by
unrestricted by manmsade structures
maenmade strectures, so that velocities are
9-10 points very high.
‘ 0-2 points
Sediment Type |Combination of sand, | Primarily sand, with |Mixture of sand and | Anserobic mud.
S gravel, and shell. small areas of mud. [ mud, or well-neratad 0-3 points

mud only,
4-7 points

TOTAL SCORE

TL;{;_L C’\otﬁ

aul. Weddhker 5 feour

’ ANALYSIS DATE-

R/8/97

ANALYST:

Grroumser

SAGHATURE:

]

[

C o a Ivran ps




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: - H_‘m—mrz,f Cogaroee W{"/Tp Sample Collection: Date_ 12> ¥~ 77 Time /6159
County: Liilsbofewain Test Beginning: Date_f».~79-~97_ Time_¢£ »©
Contact Divict: _Pudvaes fralnger/ SSaBurT orgamemsmenss 37 oigent oot 7L
NPDES Permit #: FL00 Organism Age: /& daus
LIMS Sample #: ,Qo:.,l?lzg LIMS Job #: 97— D€L ~09-23 Test Organiam: O, o ngdin Jeedst
sample log; ALl OV Instrument 77
Test Type:_lDefinitive Calibrations: pH  Temperature °C D.O. mgA. Conductivity umhosfcm
iz | Static Renewal | Flow-through meter 4~ 7851 a0H018262 90H018262 G9005749
Temperature range: room _~£40-25.2" - . mj= .. .
incubator o235 263 e ohr 20 @70 .0 @} ¥ @¥eC Jonl @/2).6
Test Number: 2 of _1- 265 e U @ 77 @ 7008 @ 175 o¢
Remarks: D = dead, M = missing samr G0 @70 238 @138 8L 0251°C % ”"’3"’5; &5l
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FDEP Biology Section — Acute Bioassay Bench Sheet

sample Source: _f4o rd Cureen el p . Sample Collection: Date iv-€-77 Time_f6:3°
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T Gonc. | Chamuer#] obr | 24nhl4ash | 0hr | 24h ash | o he | 24h (480 fonr |24h (48 | Ohr 24h [48h
<t A |5 5 |5 g1 A1 R3S | 2.7 )1 11720 ¢ye
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Phytoplankton taxa list and densities (#mL) for Howard Cwran WWTP, collected via
subsurface grabs in Hillsborough Bay on 8 December, 1997,

Control Site Test Site 1 Test Site 2
Bacillariophyceae
Chaetoceros sp. - - 9
Coscinodiscus sp. - 9 9
Cyclotella sp. 58 19 6
Cylindrotheca sp. - 13 6
Melosira sp. - - 6
Navicula sp. - 3 -
Nitzschia sp. - 3 -
Rhizosolenia sp. 10 - -
Skeletonema sp. 1109 44 94
Synedra sp. 39 - -
Undetermined pennate diatom 10 19 9
Chlorophyceae
Crucigenia sp. 19 6 -
Elakatothrix sp. - - 3
Scenedesmus sp. 10 - -
Schroederia sp. 10 - -
Tetraedron sp. 10 - -
Tetraselmis sp. - 6 -
Undetermined chlorophyceae 48 - -
Cryptophyceae
Chroomonas sp. 338 291 68
Cryptomonas Sp. - 3 6
Cyanophyceae
Dactylococcopsis sp. 10 - -
Oscillatoria sp. - - 3
Dinophyceae
Ceratium sp. - 50 6
Peridinium sp, - 9 3
Prorocentrum sp. - 3 3
Euglenophyceae

Euglena sp. 10 - -



Benthic macroinvertebrate taxa list for Howard Curran Waste Water Treatment Plant, collected via

Ponar grab samples in Hillsborough Bay, on 8, December [998. Densitics, in number/m?,
represent the mean of three replicates.

Control Site Test Site 1 Test Site 2
Actiniaria
Undetermined Actiniaria - - 56
Amphipoda
Ampelisca sp. 14 125 -
Ampelisca abdita 56 14 528
Grandidierella bonnieroides - 14 14
Listriella barnardi - - i4
Parametopella sp. 14 28 42
Undetermined Amphilochidae - 14 -
Undetermined Haustoriidae - 14 —
Holothiurodian
Leptosynapta sp. - 14 -
Cumacea
Cyclaspis sp. 14 — 14
Cyclaspis varians - — 1361
Oxyurostylis sp. - 28 14
Decapoda
Palgemonetes sp. - 14 -
Pinnixa sp. - - 69
Undetermined Decapoda - 14 -
Undetermined Xanthidae - - 14
Gastropoda
Anachis obesa - 69 -
Crepidula sp. - 236 -
Cyclostremiscus sp. 14 - -
Mitrella lunata - 14 -
Oliva sayana - 14 28
Physella sp. - 14 444
Undetermined Gastropoda - - ‘ 1403
Nemertea
Undetermined Nemettea 125 69 14
Oligochaeta
Undetermined Tubificidae 28 69 569
Ophiurida
Undetermined Ophiuridae 28 - -
Pelecypoda
Corbula contracta 14 - 14
Corbula swiftiana - - 14
Mactra fragilis 14 28 14
Tellina sp. 14 14 -
Polychaeta
Undetermined Amphinomidae 250 - 42
Apoprionospio Sp. - 28 -
Capitella sp. - 14 -

Capitella capitata 14 - 97



Glycera sp.

Glycinde sp.
Lumbrineris sp.
Mediomastus californiensis
Minuspio sp.
Mooreonuphis sp.
Nephtys sp.

Nereis succinea

Onuphis sp.
Paraprionospio pinnata
Phyllodoce mucosa
Poecilochaetus sp.
Prionospio sp.
Prionospio cristata
Prionospio heterobranchia
Prionospio pygmaea
Sigalion arenicola
Sigambra sp.

Sigambra tentaculata
Sthenelais sp.

Sthenelais limicola
Streblospio benedicti
Syllis sp.

Tharyx sp.
Undetermined Capitellidae
Undetermined Chrysopetalidae
Undetermined Cirratulidae
Undetermined Gontadidae
Undetermined Nereidae
Undetermined Poecilochaetidae
Undeternined Sabellidae
Undetermined Spionidae
Undetermined Syllidae
Polycladida

Stylochus sp.
Sipuncula
Undetermined Sipuncula
Cirripedia

Balanus sp.
Turbellaria

Dugesia sp.

14
236

375
14

14
83

50
611
I4

56
14

528
764

167

167
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