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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Beverly Beach WWTF
County: Flagler
NPDES Number: FL0039756
Permit Expiration Date: 6/11/2001
Toxics Sampling Inspection (XS
Date Sampled: 12 April 1999
Results: Copper was detected in the effluent (3.8 pg/L) at a level that]

violated the Class III marine water quality standard of 2.9 pg/L (Rule 62-302.530 (24)
FAC). Aluminum, iron, lead, and zinc were detected at levels that complied with Class|
III standards. No organic priority pollutants were detected in the effluent sample.

Compliance Biomonitoring Inspection (CBI)

Date Sampled: 12 April 1999

Results: The effluent sample was toxic to the fish, Cyprinella leedsi, and
to both invertebrates, Ceriodaphnia dubia and Americamysis bahia, during the first
fifteen minutes of the 48-hour bioassay and violates Class III water quality standards]
(Rules 62.302-530(62), 62-302.500(1)(d) and 62-4.244(3)(a) FAC). An extremely
elevated un-ionized ammonia level in the effluent (3.3 mg/L) may be responsible for
the toxicity.

Impact Bioassessment Inspection (IBI)

Date Sampled: 12 April 1999

Results: Shannon-Weaver diversity was 26% lower at test site 1 than at]
the control site and violated the biological integrity criterion for Class III waters (Rule
62-302.530(11) FAC). The diversity at test site 2 was 16% lower than the control
site. Macroinvertebrate taxa richness declined by 29% at test site 1 and by 20% at
test site 2 compared to the control site. Polychaete taxa richness declined 36% at]
both of the test sites compared to the control site. The phytoplankton community did
not appear to be negatively affected by the effluent, and phytoplankton diversity and]
taxa richness were higher at the test sites compared to the control site.

Water Quality Inspection (WQI)
Date Sampled: 12 April 1999

Results: _ The effluent dissolved oxygen concentration (3.8 mg/LL) not meet
the facility’s permit limit of 6.0 mg/L. The ammonia concentration in the effluent (51
mg/L) was extremely elevated. However, ammonia was undetected at all of the study
sites. Algal Growth Potential (AGP) was below the 10 mg dry wt/L “problem
threshold” at all three study sites. The effluent AGP was 125.1 mg dry wt/L.
Chlorophyll a was undetected at all three study sites.

This biological assessment was prepared by DEP staff to provide information to
be used in reviewing an NPDES permit renewal application for the subject facility.
This assessment will be used in conjunction with other information concerning the
facility and its receiving water body to determine appropriate final permit conditions.



Introduction

The Beverly Beach Wastewater
Treatment Plant is located in Fla-

gler County, Florida (see maps in

the Appendix). The facility’s dis-
charge is a submerged PVC pipe
with continuous flow into the Intra-
coastal Waterway. The design flow
of the wastewater system is a 0.215
MGD facility consisting of three
plants that operate in parallel; 1)
0.03 MGD extended aeration with
influent screening, aeration, and
secondary clarification, 2) 0.035
MGD extended aeration activated
sludge, and 3) 0.15 MGD contact
stabilization plant. Final effluent
from all three plants is combined
and sent to filtration, chlorination,
dechlorination, and a dual effluent
pump station with post aeration.
The actual mean flow during this
survey was 0.07 MGD.

State permit limits for the
WWTP are listed in Table 1. Ac-
cording to the facility’s monthly
operating reports, the plant has ap-
peared to be operating withid the
stated permit limits.

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 in the Intracoast-
al Waterway, due west of Channel
Marker #3 at the south end of Fox
Cut) and two test sites bracketing
the discharge (each located 100
yards north and south of the POD)
(see map in the Appendix). A hab-
itat assessment was performed in
situ to establish comparability be-
tween sites, and supplemental
physical/chemical data were collect-
ed on the effluent and study sites.

The effluent was analyzed for nu-
trients, metals, and for organic con-
stituents (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.

Acute screening toxicity bioas-
says, using the freshwater inverte-
brate, Ceriodaphnia dubia, the
saltwater invertebrate Americamy-
sis bahia, and the fish, Cyprinella
leedsi, as test organisms, were per-
formed on an effluent sample. Sed-
iments from control and test sites
were analyzed for grain size and
percent organic matter.

Phytoplankton were sampled at
both control and test sites via sub-
surface grabs. Chlorophyll a was
also determined for phytoplankton
communities. Algal Growth Poten-
tial (AGP) tests were performed
using Selenastrum capricornutum
as the test organism for the fresh-
water effluent and Dunaliella terti-
olecta for the marine receiving-wa-
ter sites.

Benthic macroinvertebrate
communities were evaluated at con-
trol and test sites using three rep-
licate petite Ponar grabs. Several
different measures of macroinver-
tebrate and algal community health
have been employed to determine
the effects of the discharge. These
measurements include: taxa rich-
ness, Shannon-Weaver Diversity
Index, community composition,
functional feeding groups, and al-
gal biomass. For discussion of each
of these measures see the Explana-
tion of Measurements of Communi-
ty Health in the Appendix. All field
and laboratory biological methods
followed Biology Section Standard
Operating Procedures (SOP’s). The

SOP’s can be viewed on our web site

at <www.dep.state.fl.us/labs/
sops.htm>.

The following personnel were
involved in this investigation: Pat
O’Connor, Jim Wright, and Belin-
da Bishop (DEP Northeast Dis-
trict), and Julie Baughman, Ken
Espy, Marshall Faircloth, Joy Jack-
son, Michael Heyn, Elizabeth Mill-
er, Urania Quintana, Johnny Rich-
ardson, Lisa Homann, Amy Weav-
er, Steve Wolfe, David Whiting, and
Vicki McGee (DEP Central Biology
Laboratory in Tallahassee). The
report was reviewed by the Point
Source Studies Review Committee,
consisting of Wayne Magley, Chuck
Ziegmont, and Michael Tanski, as
well as District representatives.

Results

Shorelines were mostly natural
at all study sites (see Habitat As-
sessment Field Data Sheets in Ap-
pendix). At least three community
types were observed at the control
and test sites. Seventy—eight per-
cent of the control site, 61% of test
site 1, and 54% of test site 2, con-
sisted of sediment particle sizes
0.25-2.0 mm in diameter. Habitat
scores were in the “good” category
at all three study sites, with a score
of 66 points at the control site and
65 points at both test sites. The
remaining results are in Tables 1
and 2.

Discussion

All of the in situ physical/chem-
ical parameters were similar at the
three study sites as were the habi-
tat assessment scores (Table 1).
The effluent dissolved oxygen level
of 3.8 mg/L failed to comply with
the facility’s permit limit (6.0 mg/



Table 1. Effluent limits and summary of chemistry data.

Beverly Beach | Effluent | Effluent | Control | Test Site|Test Site
WWTP Limits | Sample Site 1 2
Organic Constituents (ug/L)
None Detected ’ [ -
Metals {ug/L)
Aluminum 1500 ** 73 1 - -
Arsenic 50 ** 20 U - - -
Cadmium 9.3 * 0.05 U - - -
Chromium 50 ** 10 U - -
Copper 2.9 ** 38 1 - -
Iron 300 ** 127 - - -
Lead 5.6 ** 0.36 1 -
Mercury 0.025 ** 0.1 U -
Nickel 8.3 ** 6 U - - -
Selenium 71 ** 35 U - - -
Silver 2.3 004 U - - -
Zinc 86 ** 43 J - - -
Nutrients (mg/L) ‘ .
Ortho-phosphate - 7.6 0.4 U 04U 04U
Total phosphorus - 7.8 0.084 0.089 0.083
Ammonia - 51 A 01U 01U 01U
Un-ionized ammonia - 3.3 - - -
Nitrate+Nitrite 0.13 0.004 1 0.005 1 0.004 U
TKN - 50 0.5 0.48 0.44
Organic Nitrogen - 0 0.4 0.38 0.34
Total Nitrogen - 50.13 __0.504 0.485 0.444
General Phys-Chem Parameters ' :
Habitat Assessment - - 67 65 65
DO (mg/L) 6.0 * 3.8 5.9 6.0 5.7
pH (SU) 6.0-8.5 ** 7.6 7.5 7.4 7.5
Conductivity (umhos/cm) - 1,980 50,470 50,280 50,320
Salinity (ppt) - 1.0 33 33 33
Temperature (°C) - 24.1 26.2 25.9 26.24
Turbidity (NTU) - - 1.8 1.7 1.9
CBOD, 5day (mg/L) 20 a 10 2 K 2 2 K
Flow (MGD) 0.21 * 0.07 - - -
AGP (mg dry wt/L) - 125.1 1.2 3.6 1.9
Toxicity (48-hour static, screening bioassay)
Bioassay - Fish Toxic - -
Bioassay - Invertebrate - Toxic - -

A - Value is the mean of two or more determinations
1- Value is < the MQL, and = the MDL

] - Estimated value

K - Actual value is known to be less than value given
U - Analyzed for but not detected; value is the MDL

* Permit Limit
** Class Il water quality standard
a - Single sample




L). Copper was detected in the ef-

fluent (3.8 pg/L) at a level that vio- .

lated Class III marine water quali-
ty standards (2.9 pg/L) (Rule 62-
302.530(24) FAC). Aluminum, iron,
lead, and zinc were detected at lev-
els that complied with Class III
marine water quality standards
(Table 1). No organic priority pol-
lutants were detected in the efflu-
ent sample.

The effluent sample resulted in
100% mortality of the fish, Cyp-
rinella leedsi, and to both inverte-
brates, Ceriodaphnia dubia and
Americamysis bahia, in the first fif-
teen minutes of the 48-hour bioas-
say (Appendix) and violates Class
III marine water quality standards
(Rules 62-302.530(62), 62-
302.500(1)(d), and 62-4.244(3)(a)
FAC). The effluent un-ionized am-
monia (3.3 mg/L) was extremely el-
evated and may have responsible
for the toxicity.

All of the effluent nutrients
were elevated (Table 1); however,
the control site nutrient levels were
similar to those of the test sites.
The effluent ammonia level was
extremely elevated (51 mg/L) but
did not appear to cause an increase
at the test sites, where ammonia
was undetected. AGP, which mea-
sures bioavailable nutrients via al-
gal response, was below the 10-mg
dry wt/L “problem threshold” (Ron
Raschke, U.S. EPA, pers. comm.) at
all three study sites (Table 1). Ef-
fluent AGP was 125.1 mg dry wt/L.

The high effluent ammonia lev-
el did not appear to have altered the
phytoplankton communities at the
test sites (Figure 1). Algal densi-
ties were very low and chlorophyll
a was undetected at all three study
sites (Table 2).

Macroinvertebrate taxa rich-
ness declined 29% at test site 1 and
20% at test site 2 relative to the
control site (Figure 2). Shannon-

Table 2. Community structure of control and test site:

Beverly Beach WWTP Cosn.trol Test Site | Test Site
ite 1 2

Macroinvertebrate Quantitative ,
Number of Taxa 34 24 27
Shannon-Weaver diversity 2.33 1.73 1.95
No. Polychaete Taxa 14 9 9
Community Composition

% Amphipoda 78.0 79.0 81.0
% Actiniaria 0.1 3.0 1.0
% Cumacea 2.0 4.0 4.0
% Isopoda 2.0 1.0 2.0
% Gastropoda 0.4 2.0 0.6
% Nemertea 2.0 0.1 2.0
% Pelecypoda 0.4 0.4 0.5
% Polychaeta 12.0 10.0 4.0
% Tubificidae 0.5 0.0 0.0
% Other 2.6 0.5 4.9
Functional Feeding Groups :
TBrowsers-grazers 37.0 39.0 38.0
% Burrowing Deposit Feeders 9.0 3.0 3.0
% Predators/Carnivores 8.0 5.0 8.0
% Scavengers 37.0 39.0 38.0
% Scrapers 0.3 2.0 0.6
% Surface Deposit Feeders 1.5 3.0 0.2
% Suspension Feeders 6.0 9.0 11.0
% Unknown 12 0.0 1.2

Phytoplankton Algae

Number of Taxa 8 12 10
Shannon-Weaver diversity 2.75 3.38 3.06
Chlorophylla (pg/L) 1U0 112U 112U
Algal Density (#/mL) 722 718 998
% Blue-green 8.0 22.0 18.0
% Xanthophytes 19.0 11.0 18.0
% Diatoms 51.0 53.0 44.0
% Green 22.0 14.0 20.0
- AGP (ng dry wt/L) 1.2 3.6 1.9

U - Aanalyzed for but not detected; value is the minimum detection limit

Weaver diversity decreased by 26%
at test site 1 and 16% at test site 2.

The reduction in diversity at
test site 1 compared to the control
site violates the Class III marine
water quality biological integrity
criteria (Rule 62-302.530 (11) FAC).
Polychaete taxa richriess declined
by 36% at both test areas compared
to the control site (Table 2). All

three sites were dominated by the
somewhat pollution—sensitive am-
phipod, Cerapus sp. (see Macroin-
vertebrate Taxa Lists in the Appen-
dix). Amphipods made up nearly
80% of all invertebrates collected at
the study sites (Table 2). Pelecy-
pods, normally indicators of “good
water quality”, were collected at all
study sites, but in low percentages.



In general, the macroinvertebrate
community health at the test sites
seems to have been negatively af-
fected by the discharge, as seen by
decreases in diversity, number of
polychaete taxa, and overall num-
ber of taxa.
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Figure 1. Effect of discharge on the phytoplankton community.
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Figure 2. Effect of discharge on benthic community.



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 0.94 1.60 3.02 4.63 6.72 9.87] 14.68| 27.35| 48.70
Periphyton

Chlorophyll a ' 0.311 0.43 0.77 1.04 2.16 2.94 6.45) 10.51] 17.00| 39.51] 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{ 20.00] 22.00] 2450| 26.00{ 28.00{ 3L00| 37.00| 53.00
H-D Taxa

Richness 6.00 6.50 9.00f 11501 13.00| 15.00{ 17.00| 21.50| 26.00] 29.00] 32.00
TKN 0.30 0.39 0.56 0.73 0.87 1.00 1.11 1.26 1.49 193 2.80
Ammonia 0.02 0.02 0.04 0.05 0.06 0.08] . 0.11 0.14 0.20 0.34 0.60
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10] 0.14 0.20 0.32 0.64 1.05

Total Phosphorus 0.02] 0.03| 005y 006} o010 0.13] 0.18] 025 0391 0.74| 151
Ortho Phosphorus 001} 001} 003 004 005] o0.08f{ 011] 017 027 059 137

Turbidity 0.60] 0.90 1.20 145] 210| 280] 3.60] 4.50 6.65| 1045] 16.30
LAKES _
(477 stations)
Phytoplankton
Chlorophyll a 0.80 171 288] 428 10.06] 1340| 20.00| 30.10] 47.20| 65.44] 113.90

Dredge Diversity 0.71 0.97 143 174 1.98 2.12 221 2.59 2.85 3.15 3.17
Dredge Taxa

Richness 3.00f 500| 650 7.00| 9.00] 10.00| 11.00| 13.00( 15.00| 17.00| 21.00
TKN 0361 049 0.67{ 083;{ 108 1.26 140] 151 168 211| 346
NH3+NH4 001 002] 002| 003] 004 006] 0.08) 012 0.15] 021] 028
NO2-NO3 000 0.00] o0.01 001} 001] 002| 004] 005 0.10{ 0.14| 023

Total Phosphorus 0.01 002f 002 003} 005{ 007 0.03] 0.11 0.14] 023] 042
Ortho-Phosphorus 0.00] 001] 001} 002 003| 0.04{ 0.05{ 006] 008 o021 032

Turbidity 100 125| 155| 2.05] 275] 450| 645| 9.60| 14.10{ 26.00] 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll a 214} 3.28) 449| 5131 6.00{ 693| 794 9.60| 1240| 17.60| 2220

Dredge Diversity 1.34 1.53 1911 2281 256 290 3.15] 359 4.01| 453] 498
Dredge Taxa '

Richness 400| 600 9.00| 11.00| 1500| 1850] 25.00{ 35.00| 41.00] 62.00| 90.00
TKN 026 034| 042]| 050] 0591 069 076] 082 0.95 1.30 149
NH3+NH4 0.01 0021 0.03 004 005{ 006f 008] 0.09 013| 022] 028
NO2-NO3 0.00] 000| 001} 0.01] 001 002] 003] 0.05 008] 017] 023

Total Phosphorus 0.01 0.021 0.06 0071 010 Q11| 0.14]| 017 023] 043 0.59
Ortho-Phosphorus 001 002} 003] 004 004 005 007] 0.09 0.121 021 044
Turbidity 3.50] 4001 450] 505] 5401 560 630] 680] 800 1140 1175

Units:

Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll a (mg/m2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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0% B | B4 |5 0 g.2 |8.l 232 |24.9 ©.5 6.5 .62 |)2.69
loo%e C | EIS 5 4 8.2 (8.2 25,8 124.9 6.5 6.6 .69 J2.65]
oo D | Elp |5 |0 8.1 8.2 238 |26.0 e .3 L7+ 13.03
Lontnel 1S Y@ £ Seawdten|® /. 2t lad/uls Fed 4o
7% e with slea <4 /t5] fid /i3 lfeg
[00 Ve Sapwmple) nad ad st £ lho {0
Zppt-ahttn) sea Ealte, A, // ?//4?
% 7‘14/45 e it d € 29 flrs 1o 24 /007 '
8t by in Fhe | 1000 s ple, |G A;//a///*c,
measured by: EW [m# cy |MF CH |mF CiH |mF CHIMF
recorded by: AS | mF AS | As A< | As AS AS A4S [AS
w‘-ﬁlnwhﬁdaﬁdh/\cfu# Yisfss LrmaeX 76 A/\ ,/vj A iz 37q /L 2
Investigators' Signatures :‘:Tr??"""”‘s iy "‘ir,d*fff;} 1$%he 7o ‘///‘fﬁf o | &
irvTial - hd o
, Thew Al’&u‘\‘\ -r;;l";’ Jh‘-if" Water Quality Parameters é 2
ey 5 ”/ %J\d ME g pvfs Well Water [20% Min Water | Sample jMethod 2 E
Field Total Residual Cl2 (mgn):
Lab Total Residual Cl2 (mg/L): £0.95 |W-100 | CH A
Alkalinity (mg/L as CaCOg): 2 S 375 ek | imE
Hardness (mg/L as CaCOg). —— e
= { ammonia (mg/L as N).__£0:0 17 M | Dme, [ ME R ]
——= 44&6 Salinity: 7.0 TmE AS
reviewer form updated 5/22/98 +

Pane 144 af AOD



FDEP Biology Section — Acute Bioassay Bench Sheet

sample Source: Bever//v Beach \A/‘l/g/ Sample Collection: Date. 4/[24/ clq Time {038
County: F/*, for ) Test Beginning: Date ‘1]‘3}'940, Time /50(&
‘ntact / District: 1 AyrThoasT Test Ending: Date_</- /%~ 79 Time_45}]
rae S flc R Olopatn / v Organism Batch #: 25 Diluent Batch #: /2//
°DES Permit#: FLO03 9 7.5¢ : Organism Age: @ SRT toxicant
IMS Sample #: Z 79 3228 LIMS Job #: 7L H~/955- 0 ¥43-CF batch & AL/
sample log /A= Vialig Test organism: Cypr ‘nelle leed si
ast Type: Definitive A Re;a”& Zaltiald 0.90. ﬂ Stvple was %3 g/l AT
g1 ota Renewatl | Flow-t rough o2 M/lna fes o /45/4“ ,4m pD.0o sa ol s 73
ast Numbér: _&2 of .3 Z ) D0 f £7°c S A,
s,;w‘i&’.f& 3 Toy.\pgz\durc Rt 24.£.25,5C G 4173 /55 UNCORRECTED
Cond. h
Room T2 M“*S{‘/‘ff;a; 0’ N”",‘t!f& kive pH Temperature (°C) D.O. (mghL) ﬁlﬁhﬁlgx
Conc. Chamber#| Ohr | 24+ 48h | Ohr | 24h | 48h | O hr{ 24h [48h |JOhr [24h [48h | Ohr |24h |48 h
AL BT 15 = Fs [ Pz 17 776
C+tlE BEZ 5 = 18 24.¢ 1.1 235
¢+ ¢ | E3 5 |5 1.9 240 1 240
CtiD | E4 |5 |5 1.8 140 1 230
oAl ES IS 0% B.1 241 .2 1135
1009. B | EG S o°? 8.1 24. 1 7. 856
0% C| E1 |5 |0°° 8.1 24.0 1.1 ) 900
ioowp| E8 |5 [0°° 8.1 24:0 1.1 18490
¥ AL Og%am\s wis l1in 11007 sample | were
dlea e valn 18 Minutts off [g&da‘wd a2 ‘{/BAQ
Yo
measured by: B Aol a i <o
recorded by: AS | AL AS A AS s
>
O
Investigators' Signatures 3 | &
= ko)
MM Salt Water Water Quality Parameters cz 2
Z/’M W’é / 20% Min Water I Sample |Method 3 g
‘m&ﬂ% Field Total Residual CI2 (mg/): B
pglceee, Lab Total Residual Cl2 (mgiL): _£9,03 £0.03 |dgues | CH  IME]
¢ Alkalinity (mg/L as CaCOg): |3 2 ~ 320 ldacth | CH |
Hardness (mg/L as CaCOg). [ 30 240 Hah |cH im
_Q/A%Jotal ammonia (mg/L as Ny: __£4:01 44,35 |[Prven | ME IS
Salinity: O / r<Tl |fw nf
reviewer form updated 5%\

Damn iz nf 20/~



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

FDEP Biology Section — Acute Bioassay Bench Sheet
Be\ley/v Beach Wuly

F/ﬁs /cf

P Obo My /Mr“ff\ 0457/

FL0O0 35756

LIMS Sample #: 379228 LIMS Job #: TLH-19949- 04-13-07

‘//7-'3 7

¢! Definitive

Sample Collection:

Date_4 /12139 _ Time_{030

Test Beginning: Date_<]}/ Time_sy¥S
Test Ending: Date 792 _Time_og&¢e

Organism Batch #:
Organism Age:

Test organism:

Remarks: Tl 20

Yol

232 Diluent Batch #: /5

_=2Z/Ar5 SRT toxicant
batch #: ___A_,/&

T Sannpr e iS4 3 ky/é Sene

TestN Statil—?ftlc Renewal | Flow-through was arrated Pon S miinates afros podioh Yo
gumu dem—’,c:” 24,0-25,5 % DO, was 7. 3 g /4 A 3 /;7 UNCORRECTED
Rao-.:T enchury kw, ) c hos/cm)
340250 Number Live pH Temperature (°C) D.O. (mgh.)  Cond. (umhosich
Conc. | Chamber#]| ohr | 24h|{48h | ohr |[24h [ 48h | O hr | 24h [48h JOhr [24h [48h | Ohr {24h |48h
CelA | A 5 | ¢ 8.0 |60 740|238 1.5 |79 [50 [V75
C4l B B 5 S 2.0 238 1.9 180
el C | C 5 S g.0 23.9 7.9 195
Ctl D 5 |5 8.0 23.% 2.9 18
oA | A S |0 8.1 |83 74.0 |24.t 15 11.9 (855 | 1845]
Joob B | B g _19° g. 24 |24.1 +5 | 1.6 2040
00 C | € g 0 8.7 23.9 1.6 1960
0% D D 5 0 8.4 23.8 7.6 1905
®Test| as| terpmind tedl @ 24 kd.,
Ao 4o 100% | wediedidhr Jnl o
10t] Sanhpirel Pt Yl Jog
measured by: RS | Fw | ME EW |MF Fw MF- Fw | MF
recorded by: w | e AS [#s AS L@ AS As A
18 how ~r.,+alﬂnww wh S 38,8Sm/L =
Investigators' Signatures mE y[us9 % )
e i 5. bR Salt Water Water Quality Parameters § E
o, //VW Well Water |20% Min Water | Sample Method 2 |8
Mastudt dduedsll  Field Total Residual Ciz (mgl)
Lab Total Residual Cl2 (mg/): 20,0% 4003 |™WRwo|(CH Im
Alkalinity (mg/L as CaCO3): 1% 320 |Hach | ¢ M
Hardness (mg/L as CaCOgy). g5 290 | gach CH mF
\_/>__/ Total ammonia (mg/L as N): 20,01 N y4.% S [Doaytn m£___$§
salinity: 0 0 l yer | v

. POAIILSWIATr

lorm' upndated 5/22/98




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (5121/98)

SUBMITTING AGENCY CODE: STORET STATION NUMBER: | DATE: TIME: RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: 27010105 %12 foq 14 00 lcw = (g lee co
REMARKS: ( Cov Comflvuetzo  [a¥c—4z COUNTY: LOCATION: [CW Du & W&st €F CmP 3] FIELD NAME:
Lage DEeofey  [a 74 Flaqlee | Sooth End of Foy cut Conbicl site
RIPARIAN ZONE/INSTREAM FEATURES :

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

Forest/Natural Silviculture Field/Pasture Agricultural Residential Commericial Industrial Other (specify)
AT 7e C., < 75
Local Watershed Erosion: None: [ Slight: [ Moderate: [} Heavy: —
Local Watershed NPS Pollution: No evidence: [ Slight: [ Moderate potential: & Obvious sources: —
Width of riparian vegetation (m) s

on least buffered side:

List & map dominant
vegetation

Bo— §o Mm wide

Typical Width (m)/Depth (m)/Velocity (m/sec) Transect

/C

on back
Arincially Channelized [ NO  none Mottt e e ee e e et e s aaanaaaares TN R R
“{Artificially Impounded O YES O.ismls m/s
High Water Mark: (O + (/.0 = <.0 v
(m above present water level) (present depthinm)  (m above bed) m deep m deep
Canopy Cover %: Open: ) Lightly Shaded: (3 Moderately Shaded: ] Heavily Shaded: =
(11-45%) (46-80%)
SEDIMENT SUBSTRATE
Sediment Odors: Normal: " Sewage: [ Petroleum: [}  Chemical: [] Anaerobic: [ Other:
X
Sediment Qils: Absent: [ Slight: [ Moderate: ] Profuse: [
Sediment Sludge: [ Sand smothering: t smothering Other: [
Deposition: none none
Substrate Types % # times method | Substrate Types % coverage # times method
coverage | sampled sampled
‘Woody Debris (Snags) Sand
Leaf Packs or Mats Mud/Muck/Silt
Aquatic Vegetation Other: . Sand Mud /0076 3 P Peus
Rock or Shell Rubble Other: Shasit hash
Undercut banks/Roots Draw aerial view sketch of habitats found in 100 m section.
Water Depth | Temp. pH (SU): D.O. (mg/l): | Cond. (umho/cm) Time Secchi (m):
Quality (m): O ' or Salinity  (ppt): O.x
Top .
Mid-depth G |26 7.5/ 5.9 SC¢70 (33) |[[%eo
Bottom :
System Type:  Stream: [] Ist - 2nd order Lake: T Wetland: 3 Estuary: 71 Other: T¢
- /Ced
Water Odors: Normal: )& Sewage: [ Petroleum: (] Chemical: [ Other: {—
Water Surface Oils: None: & Sheen: [ Globs: [ Stick: [
Clarity: Clear: &0 Slightly Turbid: O Turbid: O Opaque:
Color: Tannic: 7 Green (algae): 7 Clear: [ Other:
Weather Conditions/Notes: WARM ¢iEsn wWind g Abundance: Absent Rare Common  Abundant
} - ! Periphyton mT O R C O
Cotdoing Fioz Fish CC o O Ky
Aquatxc Macrophytes . - 3]
y v ,-E E — 0
Iron/sulfur Bacteria Absret
‘| Sampling Team: Signat 1/7 Date:
pbb'tL (f(/1~/— @(Cc,vmo,a /C‘ (C”‘\




STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION
MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE; STORET STATION NUMBER: | DATE (M/O/Y): RECEIVING BODY OF WATER:
£ AME: —
SUBMITTING AGENCY N 190101 05 (}//l /96'/ [ Co 7"/62:/43'/2 >
REMARKS: LOCATION: /¢t o DUE w5t OF C’/muu;f/ FIELD IDVNAME:
. MAceEs F I wLEFL SoAA Enge . _
Ou+ 9o ing +DE ¢t Fox cot Constreel S
Habitat Parameter ]
Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt ti shoreline. shoreline, but with mostly of riprap and | almost entirely of
erations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.
6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

Community Types
Observed

communities observed
from the following
list: mangrove
swamp, marsh, oyster
bar, grass bed, reef,
saltern, natural
beach, or tidal creek.

38-50 points

communities observed
from those listed.

26-37 points

observed from those
listed.

13-25 points

observed from those
listed.

0-12 points

Tidal Fluctuation

>0.75 m.
4-5 points

0.5-0.75m.
3 points

0.25-0.5m.
2 points

<0.25 m.
0-1 point

Freshwater
Discharges/
Alterations

Only natural runoff..

9-10 points

Mostly natural runoff,
but with a few, small
stormwater sources.
6-8 points

Considerable
stormwater discharge
from local roads,
parking lots, etc.

3-5 points

Extensive manmade
discharges, especially
from canals draining
large tracts of land.
0-2 points

Flow and
Wave Action

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

Heavy wave action
sometimes present
even during average
weather conditions, or]
flow restricted by
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.
Sedl ment Type gravel, and shell. small areas of mud. |mud, or well-aerated |0-3 points

12-15 points 8-11 points mud only.
AL 9pmvel 4-7 points
TOTAL

SCORE

COMMENTS:

(s o Able bost /é/l—#r; [ LAro Irats ) u// ASSocated wh érs

ANALYSIS. DATE:

Y/re /29

ANALYST:
Popsns 0L

AL o




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA 'SHEET (5/21/98)

SUBMITTING AGENCY CODE: STORET STATION NUMBER: | DATE: TIME: RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: 2701019k ¢ liz|aq 1330 [cw Flaglee co
REMARKS: { CwW Cowisteveted lquo—¥2 | COUNTY: LOCATION: BFyaciy Dradch WwiTFP FIELD NAME: .
Lpast DReogsd 1974 Flaglee [ocyps South & Pod T et Sife
RIPARIAN ZONE/INSTREAM FEATURES :
Predominant Land-Use in Watershed (specify relative percent in each category):
Forest/Natural | Silviculture Field/Pasture | Agricultural Residential Commericial Industrial | Other (specify)
/S 7o S0 7o QelF covrsa S
Local Watershed Erosion: ' None: [] Slight: [ Moderate: {2 Heavy: —
Local Watershed NPS Pollution: No evidence: [ Slight: [ Moderate potential: [ Obvious sources: —
Width of riparian vegetation (m) List & map dominant Typical Width (m)/Depth (m)/Velocity (m/sec) Transect -
on least buffered side: vegetation m wide
|0 on back
fiificially Channelized  [JNO  none - Leereerrnrearanaeaes e e / -
Artificially Impounded & YES : O.smis i O. (< m/s <
High WaterMark: (.0 + 3 = 4.0 ‘va/v
(m above present water level) (present depth in m) (m above bed) C,6 m deep m dee ©.(m deep
Canopy Cover %: Open:';g Lightly Shaded: [0 Moderately Shaded: [ Heavily Shaded: —
- (11-45%) (46-80%)
SEDIMENT SUBSTRATE
Sediment Odors: Normal: Sewage: [ Petroleum: []  Chemical: 3  Anaerobic: [ Other:
=
Sediment Oils: Absent: 4 Slight: [ Moderate: [] Profuse: [
Sediment Sludge: [J  Sand smothering: Silt smothering® Other: []
Deposition: none none
Substrate Types % # times method | Substrate Types i % coverage # times method
coverage [ sampled sampled
Woody Debris (Snags) Sand
Leaf Packs or Mats A Mud/Muck/Silt
Aquatic Vegetation ' Other: . SAmo Mud /00 7o 3 ¥ Poaldn
Rock or Shell Rubble Otfrers awns Sacll Aash
Undercut banks/Roots Draw aerial view sketch of habitats found in 100 m section.
Water Depth | Temp. pH (SU): D.O. (mg/l): | Cond. (umho/cm) Time Secchi (m):
Quality (m): °C): or Salinity  (ppt): JORS
Top )
Middept> [Co ¢ |LQb.24] 7.5 EYRES Stam 50,320 (33)] (330
Bottom T
System Type:  Stream: [ 1st - 2nd order Lake: 7 Wetland: [ Estuary: 71 Other: i7:
: [Ciy
Water Odors: Normal: & « Sewage: [ Petroleum: [ Chemical: [ Other:
Water Surface Oils: None: % Sheen: [ Globs: [ Slick: [
Clarity: Clear: (% Slightly Turbid: 7 Turbid: [ Opaque: ]
Color: Tannic: [ Green (algae): [] Clear: &5 Other: —
Weather Conditions/Notes: \p|arm C{Eal VundY Abundance: Absent Rare Common  Abundant
_ Periphyton oo ® o O
[Ncewiny TIDE Fish CC C - B
Aqggi Macrophyres c . E
Iron/sulfur Bacteria Abssmt

Sampling Team: : Signpturey : Date:
amwg\o‘}\i O\Coniacer %411 (NQ b ¢ f1e /‘7<

/




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:,
SUBMITTING AGENCY NAME:

STORET STATION NUMBER:

270101%

DATE (M/D/Y):

4d12/94

RECEIVING BODY OF WATER:

jew Flasle: Co

REMARKS: LOCATION: Py 5e (o Leach e T+ FIELD IOVNAME:
INcominid  TDE 106yps SOJ+h oF B0 TESt St
Habitat Parameter .
, < Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt t] shoreline. shoreline, but with mostly of riprap and | almost entirely of
erations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.
: 6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

Community Types
Observed

commaunities observed
from the following
list: mangrove
swamp, marsh, oyster
bar, grass bed, reef,
saltern, natural
beach, or tidal creek.

38-50 points

communities observed
from those listed.

26-37 points

observed from those
listed.

13-25 points

observed from those
listed.

0-12 points

Tidal Fluctuation |>0.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.25 m.

: : 4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Discharges / 9-10 points but with a few, small |stormwater discharge | discharges, especially

Alterations.

stormwater sources.
6-8 points

from local roads,
parking lots, ete.
3-5 points

from canals draining
large tracts of land.
0-2 points

Flow and

Light to moderate
wave action present
except under the

Heavy wave action
sometimes present
even during average

Wave Action harshest weather weather conditions, or
conditions. Flow flow restricted by
unrestricted by manmade structures
manmade structures. so that velocities are
9-10 points very high.

0-2 points
; Combination of sand, | Primarily sand, with |Mixture of sand and | Anaerobic mud.

Sediment Type gravel, and shell. small areas of mud. |mud, or well-aerated |0-3 points

12-15 points 8-11 points mud only.
4-7 points
TOTAL

SCORE

COMMENTS: T A 557,,,;,\14 o /C W ConstrietE JRYO-92 LASYT DECXx D 1979

ANALYSIS DATE:

¢lrlg4

ANALYST:
.(/‘ /(oO&IUC s

L Ot




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (521/98)

SUBMITIING AGENCY CODE: STORET STATION NUMBER: | DATE: TIME: RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: A70(01%1 %/i12/qq (3co lcW Flaglee Co
REMARKS: | Cw! COMSFRVEI S (q¢e-42 | COUNTY: LOCATION: 3Eveliy PEnRcn Wi FIELD NAME:
Last ORedqzy 1479 Flaglea 1oy ps Ne2th ob POD TES{ S.fE
RIPARIAN ZONE/INSTREANM FEATURES -
Predominant Land-Use in Watershed (specify relative percent in each category):
Forest/Natural | Silviculture Field/Pasture | Agricultural Residential Commericial Industrial | Other (specify)
5 7 B0 7c S 7% 9c(fcoues
Local Watershed Erosion: : None: ] Slight: (3 Moderate; g Heavy: —
Local Watsrshed NPS Pollution: No evidence: [ Slight: [J Moderate potential: [ Obvious sources: —
Width of riparian vegetation (m) List & map dominant Typical Width (m)/Depth (m)/Velocity (m/sec) Transect
on least buffered side: vegetation 26— (/O m wide'
(C on back e
<w O NO none e B R LET Ty
Artificially Impounded & YES Olsys 47
High Water Mark: [- 0 + 3 = §.0 v
(m above present water lcvcl)-}re',o (present depth inm)  (m above bed) TLm deep
Canopy Cover %: Open: ;g Lightly Shaded: (O Moderately Shaded: [ Heavily Shaded: —
© o (11-45%) (46-80%)
SEDIMENT SUBSTRATE
Sediment Odors: Normal: Sewage: [ Petroleum: ] Chemical: [J Anaerobic: [J Other:
&=
Sediment Oils: Absent: [ Slight: [ Moderate: [ Profuse: [
Sediment Sludge: [ Sand smothering: Mg:} Other: [
DCPOSItlogN Qo C‘l&i VS lopment ngLn:( O Cown S/o,-:-:o:f/) /e boﬂ—v‘ *J.Q-I}#/c Plomole Silt Pousasy;
Substrate Types % # times method | Substrate Types % coverage # times method
coverage ! sampled sampled
Woody Debris (Snags) Sand
Leaf Packs or Mats , Mud/Muck/Silt
Aquatic Vegetation Other: SAn D MuUD [co 3 4. Fone i,
Rock or Shell Rubble ' Other: QuD Shslf hash
Undercut banks/Roots Draw aerial view sketch of habitats found in 100 m section.
Water Depth | Temp. pH (SU): D.O. (mg/l): | Cond. (umho/cm) Time Secchi (m):
Quality (m): °C): or Salinity  (ppt):
Top
(Mid-depth) | O.¢ | 25.9| 7.¢¢ 5.99 Scagc  (33) | | 300 0.
Bottom
System Type:  Stream: [ 1st - 2nd order Lake: (& . Wetland: T Estuary: T3 Other:
(Ced
Water Odors: Normal: € Sewage: [ Petroleum: ] Chemical: [ Other: i
Water Surface Oils: None: [¥ Sheen: [ Globs: [ Slick: T
Clarity: Clear: & Slightly Turbid: [ Turbid: [ Opaque:
Color: Tannic: [ Green (algae): [J Clear: [ Other:
Weather Conditions/Notes: &/ 4Rm  C/E44, Wbty | Abundance: Absent Rare Common  Abundant
| / | Periphyton C O ®E C O
I N Comintg HDE Fih 52 G = =
Aquatic Macrophytes ] -
qum i/uﬂi\) d E E -%
Iron/sulfur Bacteria |Rent Sulfue Bacl AbSenf
Sampling Team: Signatyrg: . Datg:
g\fZ’.(‘?/L/‘ O Corinvc - (([ ("/(05"“— {l//lé’f

4

PO,



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:,
SUBMITTING AGENCY NAME:,

STORET STATION NUMBER:

2700181

DATE (W/O/Y):

Ulrzfo¢

RECEIVING BODY OF WATER:

ICwW FlaglEe Co

REMARKS:

INCominig TI10E

LOCATION: BEVC—"Z/‘/ B&Ack WwWTrP
[0v vps Moo 14 ot FOD

FIELD IO/NAME:

TESH S, /=

Habitat Parameter

Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt i shoreline. shoreline, but with | mostly of riprap and | almost entirely of
erations 9-10 points occasjonal riprap. vertical seawalls. vertical seawslls.
6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

communities observed

communities observed

observed from those

observed from those

: from the following from those listed. listed. listed.
Commumty Types list: mangrove 26-37 points 13-25 points 0-12 points
Observed swamp, marsh, oyster
bar, grass bed, reef,
saltern, natural
beach, or tidal creek.
38-50 points
Tidal Fluctuation [>0.75m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.
. g 4-5 points 3 points 2 points 0-1 point
- s
] el Cea s~ o~y
Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Disch arges/ 9-10 points but with a few, small |stormwater discharge | discharges, especially
H stormwater sources. |from local roads, from canals draining
Alterations. 6-8 points parking lots, etc. large tracts of land.
3-5 points 0-2 points
This SEgment
Light to moderate Cf) ;S/C WPZ"Z?A Heavy wave action
wave action present | ¢, séRvefED b y (o sometimes present

Flow and
Wave Action

except under the
harshest weather
conditions. Flow
unrestricted by
manmade structures.

9-10 points

Quod ReEC EivES
C oNngE/atLﬁ/d
6‘:,4..+ TRI-F///(L
w/ FSScciatsd
\,\,’C\.(Cff

even during average
weather conditions, or]
flow restricted by
manmade structures
so that velocities are
very high.

0-2 points

Sediment Type

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

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

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

4-7 points

Ansaerobic mud.
0-3 points

TOTAL

SCORE

COMMENTS: -77/]1S }’a,z(»'ou of Icwt) was conat

STETCIED [7¥0-FZ Qriyp 9A> LAST PEERED 7979

WaRH ¢ [Dge  Wwdg 10— wph dedet AW
ANALYSIS DATE: ANALYST: s AA : X 7
9//2 /‘)‘7 OtCensson %Z/d(f/@m




Phytoplankton taxa list and densities (#mL) for Beverly Beach WWTP, collected
via subsurface grabs in the Intracoastal Waterway on 12 April, 1999.

Control Site Test Site 1 Test Site 2

Bacillariophyceae

Achnanthes sp. ~ - 40
Anomoeneis sp. 20 - -
Centrales sp. 20 - 20
Chaetoceros sp. 117 - 20
Cocconeis sp. - 40 40
Cymobella sp. - - 20
Undetermined Diatomaceae - 20 -
Diploneis sp. - 20 -
Navicula sp. 59 80 T -
Nitzschia sp. 39 40 100
Pennales sp. 117 180 200
Chlorophyceae

Chlamydomonas sp. - 40 80
Chlorella sp. 39 20 60
Scenedesmus sp. - 20 -
Undetermined Chlorophyceae 117 20 60
Chrysophyceae

Ophiocytium capitatum 137 80 180
Cyanophyceae

Chroococcus sp. 39 40 -
Oscillatoria sp. - 40 20

Synechococcus sp. 20 80 160



Benthic macroinvertebrate taxa list for Beverly Beach WWTTF, collected via Ponar
grab samples in the eastern coast Intracoastal Waterway, on 12 April, 1999.

Densities, in number/m2, represent the mean of three replicates.

Control Site Test Site 1 Test Site 2

Actiniaria

Undetemined Actiniaria 14 264 111
Amphipoda

Ampelisca sp. 528 181 264
Undetemined Ampeliscidae 56 - -
Aoridae 14 - -
Caprella sp. 389 236 486
Cerapus sp. 6097 6972 7431
Undetemined Corophiidae 569 583 653
Corophium acutum 28 14 208
Corophium sp. 14 - -
Grandidierella bonnieroides 250 42 222
Cumacea

Oxyurostylis sp. 222 431 431
Undetermined Cumacea 14 14 14
Gastropoda

Acteocina sp. - - 14
Undetemined Acteonidae - 56 -
Busycon canaliculatum 14 - -
Nassarius sp. 14 - -
Nassarius vibex 14 - 14
Undetermined Gastropoda - 97 42
Isopoda

Cyathura polita 111 28 125
Edotea montosa 56 42 42
Mysidacea

Bowmaniella floridana 111 14 -
Bowmaniella sp. 14 - -
Undetermined Mysidacea - 28 -
Nemertea

Undetermined Nemertea 236 14 250
Oligochaeta

Undetemined Tubificidae 56 - -
Pelecypoda

Abra aequalis - 14 -
Mercenaria campechiensis - - 14
Undetemined Nuculidae 14 - -
Parvilucina multilineata 14 28 14
Tagelus divisus - - 14
Tellina sp. - - 14

Tellina versicolor 14 - -
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