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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: City of Bunnell WWTP
County: Flagler
NPDES Number: #F1.0020907
Permit Expiration Date: 4/11/99
Toxics Sampling Inspection (XSI)
Date Sampled: 08 September 1998
Results: Silver was detected in the effluent (0.21 ng/L) at a level thai

exceeded the Class III water quality standard of 0.07 pg/L (Rule 62-302.530(60)
FAC). No organic pollutants were detected in the effluent.

Compliance Biomonitoring Inspection (CBI)

Date Sampled: 08 September 1998

Results: The effluent sample was not toxic to the fish, Cyprinella
leedsi, or to the invertebrate, Ceriodaphnia dubia, during the 48-hour bioassay.

Impact Bioassessment Inspection (IBI)

Date Sampled: 08 September 1998

Results: The discharge appeared to cause declines in taxa richness
and diversity in the test site phytoplankton community. The effluent did not
appear to have any adverse affects on the macroinvertebrate communities.
Macroinvertebrate taxa richness, Florida Index and SCI scores were slightly]
higher at the test site compared to the control site.

Water Quality Inspection (WQI)

Date Sampled: 08 September 1998

Results: The dissolved oxygen levels at the control (2.6 mg/L) and test
(3.4 mg/l) sites failed to meet Class III water quality standards (Rule 62-
302.530(31) FAC). Effluent nutrients appeared to cause increases in total
phosphorus, ortho-phosphate, and nitrate+nitrite at the test site. ~AGP
corresponded to the increased nutrients at the test site (113.1 mg dry wt/L) and)
greatly exceeded the 5 mg dry wt/L. “problem threshold“. Total coliforms in the
effluent and at the study sites exceeded Class III water quality standards (Rule 62-
302.530(7) FAC) and the facility’s permit limit. However, the effluent sample wasj
held beyond the normal holding time. Fecal coliforms at the test site exceeded
Class 1l water quality standards (Rule 62-302.530(6) FAC).

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.
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City of Bunnell WWIP

Introduction

The City of Bunnell Wastewa-
ter Treatment Plant (WWTP) is a
municipal treatment plant located
in Flagler County, Florida (see
maps in the Appendix). Activities
at this plant include Class I reliabil-
ity conventional aeration, with op-
tional step aeration {(activated
sludge), chlorination, and dechlori-
nation. The treated effluent is dis-
charged into an unnamed drainage
canal which leads to the Black
Branch Canal and ultimately to the
Class III Haw Creek. The design
flow of the wastewater system is
0.60 MGD; the actual flow during
this survey was 0.28 MGD. State
permit limits for the City of Bun-
nell WWTP are listed in Table 1.
According to the facility’s summa-
ry report, the plant has no current
enforcement activities with FDEP
(see Facility Summary in the Ap-
pendix),

Methods

The focus of this investigation
on September 10, 1998, was to de-
termine the discharger’s effects on
the receiving waters. A compari-
son of biclogical community health
was made between a control site (lo-
cated in an unnamed drainage ca-
nal approximately 125 meters up-
stream of the discharge) and a test
gite (located in the same unnamed
drainage canal approximately 125
meters downstream of the dis-
charge). A habitat assessment was
performed in situ to establish com-
parability between sites and sup-
plemental physical/chemical data
were also collected on the effluent
and study sites, The effluent was
analyzed for nutrients, metals, and

for organic constituents (base neu-
tral and acid extractables, and pes-
ticide extractables). Methods used
for all chemical analyses are on file
at the DEP Central Chemistry Lab-
oratory in Tallahassee.

Acute screening toxicity bioas-
says, using the invertebrate, Ceri-
odaphnia dubie, and the fish, Cyp-
rinella leedsi, as test organisms,
were performed on an effluent sam-
ple.

Benthic macroinvertebrate
communities were evaluated at con-
trol and test sites. Invertebrates
were collected from multiple sub-
strates (e.g., snags, leaf packs, veg-
etation) using discrete dip-net
sweeps. No Hester-Dendy samplers
were deployed due to ditch dredg-
ing near the point of discharge.
Several different measurements of
macroinvertebrate and algal com-
munity health have been employed
to determine the effects of the dis-
charge. These measurements in-
clude: habitat assessment, taxa
richness, Shannon-Weaver Diversi-
ty Index, the Florida Index,
Ephemeroptera/Plecoptera/Tri-
choptera (EPT) Index, community
composition, functional feeding
groups, algal biomass, and the
Stream Condition Index (SCI). For
a discussion of each of these mea-
sures see Explanation of Measure-
ments of Community Health in the
Appendix.

Phytoplankton were sampled at
beth control and test sites via sub-
surface grabs. Chlorophyll ¢ was
also determined for phytoplankton
communities. No periphyton racks
were deployed due to ditch dredg-
ing near the point of discharge.
Selenastrum capricornutum was
used as the test organism for the
algal growth potential tests. 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/labs/sops.htm’.

For graphical purposes; the per-
cent differences between the control
and test sites involving the number
of taxa, the diversity index, the
Florida Index, the EPT Index, and
the % filter-feeders are measured
as the control site minus test site
divided by the control site. The
percent differences between sites
involving % contributicn, algal den-
sity, chlorophyll a, and algal growth
potential are measured as the test
site minus control site divided by
the control site.

The following personnel were
involved in this investigation: Pat
O'Connor and Jeff Martin {(DEP
Northeast District), and Julie
Baughman, Ken Espy, Marsghall
Faircloth, Russel Frydenborg, Joy
Jackson, Scott Lashbrook, Eliza-
beth Miller, Urania Quintana,
Jehnny Richardson, Lisa Tambu-
rello, Steve Wolfe, David Whiting,
and Vicki Whiting (DEP Central
Biology Laboratory in Tallahassee).
The report was reviewed by the
Point Source Studies Review Com-
mittee, consisting of Wayne Mag-
ley, Chuck Ziegmont, and Michael
Tanski, as well as District represen-
tatives.

Results

The habitat quality at each of
the study sites was rated as “mar-
ginal” (see Habitat Assessment
Data Sheets in Appendix). Beth
sites lacked productive substrates
and adequate water velocity. In ad-
dition, there was severe habitat
smothering at the study sites re-
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Table 1. Effluent limits and summary of chemistry data.

City of Bunnell

WWTP

Effluent
Limits

Effluent
Samples

Control
Site

Test
Site

nid Constituents (iig/L) "

- | None Dete

ct_ed| —

YRR newdel 0 .

“*Metals (Ug/L):

Aluminum 1500 ** 100 U - -
Arsenic - 20 U - -
Cadmium 151 **a 006 U - -
Chromium 278 **a 10 U - -
Copper 16 **a 4.9 - -
Tron 1000 * 56 1 - -
Lead 50 *a 0221 - -
Mercury 0,012 ** 01U - -
Nickel 214 **a a0 U - -
Selenium 5.0 ** 30 U - -
Silver 0.07 ** 0.21 - -
Zinc 144 **a 37 1 - -

Nuffigzits (/L)

Ortho-phosphate

Total phosphorus

Arnmonia

Nitrate+Nitrite .

TKN 50 * 1.6 A 1.6 1.9

Organic Nitrogen - 1.56 1.25 1.64
- 31.6 1.65 9.0

Total Nitrogen

¢/ /General Phys-ChemParameteérs i/

i

Habitat Assessment - -

D.O. (mg/L) 260" 7.5 2.6 3.4
pH (SU} 6.0-85 * 7.1 6.4 6.5
Conductivity {(imhos/cm) ¥ 737 288 446
Temperature (°C) ** 28.4 25.5 26.8
C.B.C.D., 5day {mg/L) 16 * 20 K 20 K 20 K
TSS (mg/L) 60 * 1.0 K 3.0 4.0
Flow (MGD} - 0.28 - -
Hardness (mg CaCO-) - 144 - -

“Toxicity (48-hour static; scre

C. leedsi - fish

Not Toxic

C. dubia - invertebrate

Not Toxic

s/100mL

¥ Microbiology (# Count _-
Fecal Coliforms < 800 ** 10 QB 540 1500 B
Total Coliforms < 2400 ** 3600 O 4600 £900

* Permit limit

** (Class Il water quality standard
a- Value is based on hardness
A - Value is the mean of two or more determinations

B - Celony counts outside acceptable range

- Valueis < the minimum practical limit, and > the minimum detection limit

" ] - Estimated value

K - Actual value is known to be less than value given
Q - Sample held beyond normal holding time
U - Material analyzed for but not detected; value is the minimum detection limit

Ma_rch 1?99 |

sulting from an inadequate ripari-
an buffer zone. The results for the
City of Bunnell WWTP effluent and
receiving water sites are present-
ed in Tables 1 and 2.

Discussion

Silver (0.21 ug/L) was detected
in the effluent at a level that ex-
ceeded the Class 11l water quality
standard of 0.07ug/L (Rule 62-
302.530(60) FAC).

The dissolved oxygen levels at
the control and test sites failed to
meet Clags III water quality stan-
dards (Rule 62-302.530(31) FAC)
(Table 1).

The effluent total nitrogen con-
centration apparently contributed
to the 82% increase of this nutri-
ent at the test site (Table 1). Efflu-
ent levels of total phosphorus,
ortho-phosphate, and nitrate+ ni-
trite seem to be responsible for in-
creases in these nutrients at the
test site (Table 1). The dramatic
increase in the AGP at the test site,
compared to the control site, seems
to be a direct result of the increased
nutrients from the effiuent (Table
2). The test site AGP (113.1 mg dry
wt/L) greatly exceeded the 5 mg dry
wt/L “problem threshold” (Raschke
and Schultz 1987) and was over
5,000% higher than the control site
{1.9 mg dry wt/L}.

There appear to be sources of
total coliforms at the receiving wa-
ter sites in addition to the effluent
(Table 1). The level of total
coliforms at the control site were
greater than those in the effluent.
The test gite total coliforms were
higher than the control site due to
the addition of the discharge., To-
tal coliforms at the controf and test
sites and fecal coliforms at the test
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Table 2. Biological community structu.re.of study sites.

City of Bunnell WWTP

Test Site

Control Site

Macroinvertebrate Qualitativ

Number of Taxa

Florida Index 1 4
&CI 19 23
EPT Index 1] 1
% Dominant Taxon 22 21

% Coleoptera 2 1
% Diptera 22 29
% Ephemeroptera Y] 2
% Gastropoda 22 22
% Odonata 4 4

% Olizochaeta

% Pelecypoda

Y Other

Functiofal Feeding/Groupt

% Predators

% Burrowing Deposit Feeders 38 13
% Surface Deposit Feeders 17 17
% Suspension Feeders /Filterers 6 22
% Scrapers 22 28
% Shredders

Number of Taxa

12 5

Shannon-Weaver Diversity 3 2.2
Chlorophylla {ug/L) 1.00 U 1.00 U
Algal Density (#/ml.) 200 314
% Blue-green 67 29
% Green 11 43
% Diatoms 4 0

: Al 1.9 113.1

U - Material analyzed for but not detected; value reported is the minimum

detection Umilt

site exceeded Class 111 water qual-
ity standards (Rules 62-302.530(7)
and (6} FAC, respectively).

The effluent appears to have
had an effect on the receiving phy-
toplankton community {Figure 1).
The number of taxa decreased by
58% and diversity decreased by
27% from the control site to the test
site. In spite of the elevated nutri-
ents, the algal densities were fair-
ly low at the study sites. Never-

theless, there was a 57% increase
in algal density and the AGP was
two orders of magnitude higher at
the test site compared to the con-
trol site (Table 2).

Qualitative measures of macro-
invertebrate community heaith
showed some improvement at the
test site compared to the control site
(Table 2), Taxa richness, the num-
ber of chirenomid taxa, the Florida

Index, and the SCI scores all in-
creased at the test site compared to
the control (Figure 2 and Table 2).
The suspension feeders, which are
typically “good water quality indi-
cators” increased from 6% at the
control site to 22% at the test site,
The SCI scores placed both sites in
the “gocd” category. Both sites,
however, lacked pollution-sensitive
taxa, as seen from the very low EPT
and Florida Index scores at the con-
trol and test sites (Table 2). The
effluent did not appear to adverse-

1y effect the macroinvertebrate
communities.
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Figure 1. Effect of discharge on the algae community.
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Figure 2. Effect of discharge on the benthic community.



Explanation of Measurements of Community Health

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

Habitat Assessment: Seven attributes known to have potential effects on the stream biota were
evaluated and scored, with 20 possible points for each factor. Based on the sum of these individual
scores, overall habitat quality is assigned to one of four categories: Optimal (105-140 points);
Suboptimal (70-104 points); Marginal (35-69 points); and Poor (0-34 points).

Taxa richness: Stress tends to reduce the number of different 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
biclogical integrity. Low diversity scores are undesirable. They represent conditions where only a few
organisms are abundant, to the exclusion of other taxa.

The Florida Index; Some organisms become rare or absent as the intensity or duration of disturbance
increases. The Florida Index, assigns points to stream-dwelling macroinvertebrates based on their
sensitivity to pollution (see Ross 1990). A site with a high Florida Index score is considered healthy.

Ephemeroptera/Plecoptera/Trichoptera (EPT) Index: This index is the sum of the number of EPT
taxa present. Higher EPT values are associated with healthier systems.

Community structure: Substantial shifts in proportions of major groups of organisms, compared 0
control conditions, may indicate degradation.

Algal biomass: High algal biomass (algal density or chlorophyll @) implies nutrient stress. A decreased
diatom to blue-green algae ratio {calculated by dividing the number of individuals in the Bacillariophyta
by the number of individuals in the Bacillariophyta + Cyanophyta) is often indicative of nutrient enriched
conditions in flowing streams.

Functional Feeding Groups: Disturbance can shift the feeding strategies of invertebrates. In Florida,
for example, pollution may be responsible for reducing the numbers of filter-feeders (FDEP 1994) and
shredders (EA Engineering 1994).

The Stream Condition Index (SCI): The SCI is a composite macroinvertebrate metric (Barbour ef al.
1996) developed for Florida. The SCI assigns points to a variety of parameters, depending on how
closely each parameter approaches an expected control condition (see SCI calculation table in
Appendix).



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% | 80% | 40% | 50% | 60% | 70% | 80% | 90% | 95% |
STREAMS
(1617 stations)
Phytoplankten
Chlorophyvll a 0.22 0.52 0.94 1.60 3.02 4,63 6.72 987 14.68| 27.351 48.70
Periphyton
Chlorophyll a 0.31 0.43 0.77 1.04 2.16 2.94 6.45| 10.51| 17.00] 39.51[ 60.85
H-D Diversity (.84 2.12 2.48 2.74 2.88 3.06 3.25 3.40 3,52 3.76 3.90
Qualitative Taxa '
Richness 9.00[ 12.00] 17.00] 20.00| 22.00| 24.50{ 26.00( 28.00| 31.00] 37.00| 53.00
H-D Taxa
Richness 6.00 6.50 .00 11.50] 13.00| 15.00f 17.00] 21.50| 26.00] 29.00] 32.00
TREN 030 039 0.56] 073] 0.87] 1.003 1.1l 1.26]  1.49] 1.93[ 2.80
Ammonia 0.02 (.02 0.04 .05 0.06 0.08 0.11 0.14 0.20 0.34 (.60
NO2-NO3 .01l o.01] o0.03] o00s] 0.07] 010§ 014 020] 032] 064] 105
Total Phosphorus 0.02 0.03 0.05 0.06 0.10 0.13 0.18 0.25 0.39 0.74 1.51
Ortho Phosphate 0.01 0.01 0.03 (.04 0.05 0.08 0.11 0.17 0.27 0.59 1.37
Turbidity 0.60] o090 120 1.4s] 2.10] 2.80] 3.600 4.50] 6.65| 10.45| 16.30
Units:

Phytoplankton Chlorophyll @ (ug/L), Periphyton Chlorophyll (mg/m?2), Nutrients (mg/L), Turbidity
(NTU), Taxa richness and diversity values are for macroinvertebrates
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N . B L]
T.D. Wumbex: . 311BMOTO27:
Parmit Number: DO18-238243

Date of Igoues

“Icr.Benjamin F,. Cavuley
Expiration pate: April 13,

gﬁity of Bunnell WWTP

P.05

April 11, 1554

1994

16. Pursuant to Rule 17-640.500(1) (£} FAC, the Agricultiral Use Plan shall be updated and
submitted to the Department znnually beginning one year from the date of operation
parmit isevance. Tha pH of the rapiduala goil mixture and a summary ©f tha total
domestic wastewater residuals, nitrogen, and heavy metals applied on an annual bagis
phall be submitted with the annual updata to the agricultural Use Plan-
17. In accordance with Chapter 17-601 FAC, the monitoring raquirements and effluent
1imitations for this plant are a8 followe: .
i__PthHETER { EFFLUENT DIMIT 1 HINIMIM FREQUERCY ! SEMPLE _TYPE 1 SAMPLE LOCATION .
1 1 0.3006 ! : l l Influent or
1 Fleow {(mgd) t pnnual Rhverage | Continugug ! A | Effluent
1 t l ! t Influent {¢)
1CBODe (mag/Lh | (u) H Evary hwo weoks ! {b) i & Effluent (d}Y
1 : A ! i |, Influent (aq)
LTSS {ma/T) ! [£:3) | __Every two weeks ! (B | & pfflvent (d)
1 1 | H i Effluent
! TEN (g /LY 1 ial { - Every two weeky | {b) | Q)
! l : | { { Effluant
| DO {mg/T) H 6.0 Minimum_ 1 paily, S/week { Instrument ! {4y
i A 1 Kinimum 6.0 t 1 1 . Effluent
| pE Opits | Maximum 8.5 ! paily, 5Bfweek | Instrument ! {dy
| cChlorine 1 0.5 Minigum (edl haily, §fweek | Meter or, H coe
tResidual fmg/LY1 0.01 Maxigum ! naily, Blweek | Tanstrument IDechler, Effiuent
irecal Ccliform! ! { | Effluent
! _no. /100 (mL} 1 900 {4} ! Every two weeks | Grab 1 (dy —
§ I
L _Toxiciby ! See Specific Condition Number 18
| Nutrient 1
{ Monitoring ! See Specific Condition Numbgr 19
| Stream ! -
1 Monitaring 1 See Specific Condition Number 20
! Testing !
| Mathede ! see Specific Condition Number 21
{a)
. | ANNUATL ! MONTHLY ! WEEKLY ! ONE TIME MAYIMUM 1.
cBODg ! 8.0 ! 8.9 t. _12.0 " ¢ 16.0 1
755 1 20 ! 30x* 1 45% 1 [ 33k !
TRN ! 2.5 I 2.5 t 3.75 ! 5.0 !
* Rule 17~600.740, FAC .
A. Recording flowmeter and totalizer required.
{p} 8-hour minimum flowrproportioned conposite sample.
DER Form L7-1.20L(5}) Effcctive Novemher 30, 1882 Page 7 of 11
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Environmeéntali
Northeast District
Lawtan Chiles 7825 Baymeadows Way, Suite B200 Virginis B, Wetheroll
Grovernur Jacksonville, Florida 32256-7577 Secretary
PERMITTEE: I.D., Number: 3118MO07027
varuit/Cert Numbex: DO18-238243
Honorable Benjamin F. Cauley, Hayor Date of Yssue: April 11, 1934
city of Bunnell Expiration Date: April 11, 1998
rogt Office Box 756 County: Flagler . '
gunnall, Florida 32110 Lat/leongt 2927 GO N/B1°1546"W

fection/Township/Rangat 15/125/30E
Project: City of Bunnell WWIP

This permit is iseved undexr the provisiens of Chapter 403, Florida Statutes, and Florida
- pdministrative Code Rule(s} 17-301, 17-302, 17-4, 17-600, 17-601, 17-602, 17-610, 17-640,
and 17-7. The above named Permittee is hereby authorized to perform the wWork or coperate
the facility shown on the applicatien and approved drawing{s), plans, and other documents
attached hereto or on file with the Department and made a part hereof and specifically

degcribed as fullows:

To operate a 0.600 MGD Class I reliability conventional aexation, optional step zeration
(activated sludge) WWIP with the chlorinated treated effluent dechlorinated (post aerated
and discharged to an unnamed drainage canal to Black Branch to Haw Creek. The permitted
capacity of the faeility is limited to 0.300 KGD until new WQHELs have been completed and
the antidegradation requirements have been gatisfied.

Located off Tolman Street, City of Bunnell, Flagler county, Florida.

In accordance with application received September 23, 1993 and additional information
received through March 14, 1924.

DER Form 17-1,201(5) Effective November 30, 1982 Page 1 of 11



STATE OF FL.ORIDA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
PHYSICALUCHEMICAL CHARACTERIZATION FIELD DATA SHEET @10

SUSMITT NG AGENCY CODE; STORET STATION NUMBER: DATE (MOY): TIME RECENING BODY OF WATEA:
SUBMITTING AGENCY MAME; “ Ob
REMAAKS: COUNTY: LECATK)N y f FIELD IVNAME: __{JF
onene &l Shoane wele, bofel - .
IR G od Fol) 190 -1 X290 < S}kﬁ ! ]

RIPARIAN ZONEANSTREAM FEATURES

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

Forest/Natural

Silviculture

Field/Pasture

Commaercial Industrial

esidential

Agricultural

Other {Specify)

L 16 |

| |

20 |

L |

Lo ]| |

|

Local Watershed Erosion (check box):

None

] slight [_] Moderate [y ]

~ Heavy []

Local Watershed NPS Poliution (check box): No evidence E] Slight [:[ Moderate potential I:[ Cbvious sources E]

Width of riparian vegetation (m)
on least buffered side:

&1

" List & map dominant

Typlcal Width (m)/Depth {m} Velocity (im/se

Arificially Channefized []no F
recantf savdrk 201
Artificially Impounded [ yes

me recavery maosity eeoversdl

vegetation on back Ay L "i‘”" idhky
0 ‘,sT K[TE

mata ulhrous

High Water Mark: IENERET

|

{m aberva presant water level})  [oresent deoth in i)

c Transect

o.‘i Jﬂg’

Canopy Cover % :

Open:[ ] Lighty Shadedm,MS"/o):- Moderately Shaded (46-80%)

: ] Heavily Shaded: [ ]

SEDIMENT/SURBSTRATE

Sediment Odors: Normal:[_ ] Sewage: [ | Petroleum: [ ] Chemical: [ "] Anaerobic: [¥] Other:[ ]

Sediment Olls: Absent: [ S&e&&@,hﬂodemte [x]_ Profuse: [ ] .

Sediment Deposition: Sludge: [ ] Sand smothering: St q‘s—@%‘,%@&lt smothering: It tnsgf\%r;?) Other:

Substrate Types % coverage i imes samplad | method | Substrate Types_|% coverage [# times sampled methed

Woody Debris (Snags)v[ 2. || | & Nirlat] [Band L ‘ |

Leaf Packs or Mats v |[S I T<___| [ Duirat |[MudMucksSilt v" |[[ &= ] [Pt

Aquatic Vegetation » (1 D < 1 INpwel][Other: N

Rock or Shell Rubble [ | [ 1 ]|Other:

Undercut banks/Roots || [| | ! |praw aerlal view sketch of habitats found In 100 m section

WATER QUALITY| Depth (m): [Temp. (°¢):| pH (SU): | D.O. (mgn): g"s"gi-n?;“zg;{;‘:‘“) Tet B Secchi (m):
Top | L | | R | D
Mid-depth [ Q.5 [T 7RSS ot v b U PR S¥ o2
Bottom . R | AR | N | R

Systom Type - Steam J( 55 Zpaoser o eerder ) Lake:[[] Wetand:[] Estuary: [] otrer: [{] Difch__
Waler Odors (checkbox): ~ Normal:[ | Sewage:[]  Petroleum:[ | Chemical:[] Otner:[%]_Mz$
Water Surface Qils (chack box}: None: [:I Sheeft:[%] Globs:[] stick:[ ]

Clarity (check box): Clear:[ ]  Slightly turbid: [] Turbid: Y] Opaque:[_|

Color {check box): Tannic:[ ]  Green (algae):[ ] Clear:[ ] Other: [¥] mydoy

Weather Conditions/Netes: PA{JUé‘Jd&HCG.’ Absent F’%e Cor‘%w:on AbuE_:_:i}ant
Clss wom  REGEIVED eriyton
ooy R Fish 0 ® O O
St g ko (N - b 1267 Aquatic Macrophytes [ C] g
f?n;.f\_,wua [;.Ju,-[(, e T lronvsulfur Bacteria ] ] 1

SMPLNGIEMS . DEPT. OF ENV. PROTECTION | sames oATE:
Wdia 13000 NORTHEAST DISTRICT JAX

LS T



. STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (5-27-98)

SUBMITTING AGENGY CODE; STORET : : .
T A eabie. ST:j‘ioN NUMBE‘R mu? (MON): | RECEIVING BODY OF WATER:
- _14l5(4¢
REMARKS: COUNTY; LOCATION: FIELD IDMAME:
?L;Mg.” Loz wwf-_ﬁfz Bedel C_H,:
L&FM@»«-M‘* fo 1Qo-/s50ypHS j Y k
H;?'tat Pﬁag?ftfr Optimal Suboptimal Marginal Poar
rmary haoitia Four or more productive | Three productive . .
habitats present {(ana habitats present. : Two. productive an-' or less productive
Components Gl habitats t. Less | habitat. Lack of
p tree roots, aquatic Adéquate habitat. Some tha; desil;;?ﬂﬁ a.bit;: habitat is obyios
Substrate vegetation, leaf packs substrates may be new frequently disturbed "] substrates unstable or
Diversi (pertially decayed), fall {fresh leaves or f thered
ersity undercut banks, rock). | snags). or removed. smathered.
(}20‘19181716 1‘314131?4(1_-) i0 98 7 6 54@21
reater than 80% - |16% to 30% prodiwtive | 6% to 15 %
Suhbstrate productive habitat : pre ve : Less than 5%
habita . i : X
Availability @ present at site. itat, by aerial extent. | productive habitat productive habitat.
: 20 1818 17 18 15 14 13 12 11 10 Qf@?'ﬁ 5 4 3 21
Max. observed at Max. observed at Max. cbserved at
Water typical transect: >0.25 |  typioal transect: .| typical transect
Velocity m/sec. but < 1 m/gec 0.1 to 0.25 m/sec 0.05 to 0.1 m/se-':: <0.05 'I.IIJ'Bec, or spate
20 1818 17 18 15 14 13 12 11 10 9 8 7 6 oG 4@5211111/%c :
. Less than 20% of 20%-50% of Smothering of 50%> Smothering of
Habltaj: IE] habitats affected by habitats affected by | 80% of habitats with >80% of habitats
Smothering gand or silt sand or silt sand or eilt, pools with sand or silt, a
________ accumulation accumnulation sh&lg.low, frequent " % sev;ere groblem,
. sediment movement’ ols absent
Primary Scoregzm 20 1918 17 16 15 14 13 12 11 10 9 876 - 43 2 1
Secondary Habitat | Noerdfial May have been Channelized, Artificially
C < ann'ehzahon or channelized in the past | gomewhat channelized, box-cut
omponents dredging. Stream (>20 yrs), but mostly recovered, but > banks, straight,
with normal, sinu i i i
o ) ous r?oovered, fairly good 80% of area affoctad | instream habitat
Ariificial pattern sinuous pattern highly altered
Channelization 201918 17 16 15 14 13 12 11 10 9 8 7 6 5 4@ 21
Bank Stability Stable. N%;‘:Jf%n%e of | Moderately stable, Moderately unstable. |Unstable. Many (60%-
. erosion or pank lailure. Infrequent or small Moderate areas of 80%) raw, eroded
Right Bank Little patential fer areas of erosion, erosion, high ercsion  |areas. Obvious bank
Lett Bank E fuwr-‘["opmblzms— mt;s:%r hf;aledsover. potential during floods. |sloughing.
. 5 5 ' 4 3 2 1
Riparian Buffer Width of native Width of native Width of native Less than 6 m of
Zone Width vegetation (least vegetation (least vegatation 6 to 12 m, | native buffer zone
Right Bank buffered side) buffered side) 12 m to .. { human activities still due to intensive
greater than 18 m 18m close to system human activities
LeﬂBank 10 9 g8 7 6 5 4 IRONR
Riparian Zone Over 80% of riparian 50% to 80% of riparian | 25% to 50% of riparian | Less than 25% of
Vegetation GQual |ty surfaces consist of native| zone is vegetated, and/or | zone is vegetated, streambank surfaces
Plat;ltﬂ.éomluiingbs trees, | one class of plants and/or one or two are vegetated and/or
. o understory shrubs, or normally expected for expected classes of poor plant communi
Right Bank non-woody macrephytes. | the sunlight & habitat |plants are not (e.z. grass monocultut{e
Left Bank E Normal, expected plant | conditions is not represented. Patches |or exotics) present.
€lt ban community for given represented. Some of bare soil or closely | Vegetation removed to
~~~~~~~~ sunlight & habitat disruption in cropped vegetation, | atubble height of 2
: o . : gh
Secondary conditions. community evident. disruption obvious.  |inches or less.
Score _ 10 9 8 7 (B P~ e 21
{51.0,0)] TOTAL SCORE COCIVED
ANALYSIS DATE: ANALYST :
S JUN -4 1998

DEPT. OF

e e gy B e Pt P 4 e

ENV, PROTECTION

1 A N




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (51099

SUBMITTING AGENCY COOE; STCRET STATION NUMBER: DATE (M/DiY): TIKE RECEIVING HODY OF WATER:
SUBMITTING AGENCY NAME . ) q g/ﬂ?g l...: .
REMAAKS: COUNTY: L TION: . FIELD IVHAME:
_ Fl{ el Stosam Jafen D el @S,Jk( CLA:Z
"“?("‘ Etou Pod 190—hop §

RIPARIAN ZONEANSTREAM FEATURES
Predominant Land-Use in Watershed (specify ralative parcent in each category):

fesyNaturaly| Silviculture |Field/Pasture | Agricultural | esidentiab | Cdmmercial| [ndustrial  |Other {Specify)
20 | |1 | || 1|1 || [7e 1] lte 11| L]
Local Watershed Erosion (check box):  None D Slight D Moderate E Heavy [:]

Local Watershed NPS Pollution (check box): No evidenice [ | Slight[ ] Moderate potential [ ] Obvious sources ]
Width of riparian vegetation (m) | List & map dominant | Typlcal Width (m)/Depth (m} Velocity (m/sec) Transect
ide: vegetationonback |, _ __ _ __ _ _ _ _ _ ______ m

onleastbufferedside; | vegelationonback | __ __ e
[.[€ mss T T T
| i
1

Artificially Channelized [Jno

ncenJ savere RGO HHCovery mostly Mcovered

Artificially lmpounded ] yes " more sinuaue

" o \f .
Canopy Cover % : Open: D Lightly Shaded {11-45%): @ Moderately Shaded (46-80%}: ]:] Heavily Shaded: |:]
SEDIMENT/SUBSTRATE
Sediment Odors: Normal:[_ | Sewage: [ ] Petroleum: || Chemical: [X] Anaerobic: [ ] Other:{ "]
Sediment Ols: Absent:[ |  Slight: [_] Moderate: [ Profuse: [_]

Sediment Deposition: Sludge: [ ] Sand smothering: S5ng M8 siit smothering: {fifin “E2E¥ Other:

Substrate Types % coverage l# times sampled | method | Substrate Types |% coverage j# times sampled| method
Woody Debtis (Snags) {[ | > 1 [ Desee]Band |
Leaf Packs or Mats 5 5] 0B p et Mud/MucksSilt <q =5 [ DipEF
Aquatic Vegetation s ~ | [V paef|iOther:
Rock or Shell Rubble || | | |[Other:
Undercut banks/Roots || )| | | |praw aerial view sketch of habitats found In 100 m section
WATER QUALITY| Depth (m): [Temp. (C): | pH (sU): | D.O. (mah): | o oo™ - Secchi (m):
Top t I | R | DU _
Mddepth 0. C | 26% IG5 I 33¢ | __J____le=s
Bottom ! i [ i | i

System Type : Stream:[j(m -2ndordar sth-Gthorder )| ake:[ | Wetland:[ ] Estuary: ["] other: K] Defek

3rd - 4th order  7th order or greatar

Water Odors (check box): Normal:[ |  Sewage:[ ]  Petroleum:[ (]  Chemical: [] other:{x| 4=93

Walter Surface Qils (check box}: None: |:| Sheen:@ Globs: [:] Slick:D
Clarity {check bex): Clear: |:| Slightly furbid: [:] Turbid; IE Opaque: E]
Color (check box): Tannic:[[]  Green (aigae):[ ]  Clear:[ ] Other: [X] &uddy
Weather Condlkons!Not s E (.\ VED Abundance: Absent Rare Common Abundant
cP?FtT Periphyton [ . D
e Ras R El Fish O H O d
AL L Wy - L1992 Aquatic Macrophytes [1 [0 M J
Pagamt ouo ] lron/sulfur Bacteia [] [ ]
SAMPLING TEAM: DE T F ENV PHOTECT'ON SIGHNATURE: DATE:
NORTHEAST DISTRICT - JAX




. STATE OF FLORIDA -
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (5-27-98)

Vegetation Quality

Right Bank [ S_]
Left Bank

plents, including trees,
understory shrubs, or
non-woody macrophytes.
Normal, expected plant
community for given

one class of plants
normally expected for
the gunlight & habitat
conditions is not
represented. Some

and/or one or {Wo
expected classes of
plants are not
represented. Patches
of bare soil or closely

SUBMITTING AGENCY CODE: STORET STATION NUMBER:  |DATE 5 | RECEVING BOOY OF WATER:
SUBMITTING AGENCY NAME; . :’%‘?f
REMARKS: COUNTY: | LOCATION: FIELD IDANAME:
9-‘?(9“— Rebu Pod  [0cO-tSOYHS \ 200
H}f?ltat P&gag}eter Optimal Suboptimat Marginal Poor
rimary Habitat Four or more productive | Three productive . .
C habitats present (snags, | habitats present. No. productive One or Ief:c;l:troductlve
omponents , : hebitats present. Less | habitat. of
tree roots, aquatic Adequate habitat. Some than desiable habitat | habitat is cbvious
Substrate vegetation, leaf packs | substrates may benew | g oqyonqy disturbed | substrates unstable or
. . (partially decayed) fall (fresh leaves or
Diversity undereut barks, rock). | enags). B or removed. smothered.
20 1918 17 18 1514 13 12741 10 9 8 7 & 5.4 .3 2 1
Greater than 30% 16% to 30% preductive | 6% to 15 % Less th
. . an 5%
Sut;strz.at_e [:?_L.l productive habitat habitat, by aerial extent. | productive habitat productive habitat.
Ava||ab|||ty present at site.
. 20 1918 17 16 15 14 13 12 11 iQ 9@76 s 43 2 1
Max. observed at Max. observed at M od Mex. observed at
Water ED typical transect: >0.25 typical mmecﬁ m”?cjbgfa;“secgﬁt typical transect
Velocity m/sec. but < 1 m/sec 0.1 to 0.25 m/sec 0.05 to 0.1 m/sec <0.05 m/kec, ov spata
oecu B
20 1818 17 16 15 14 13 12 11 10 9 8 7 6 5-‘-5%219-
. Lesg than 20% of 20%-50% of Smothering of §50%- Smothering of
Habitat EL—' habitats affected by habitats affected by | 80% ofhabitats with | >80% of habitats
Smothering sand or silt sand or silt sand or silt, pools with sand or silt, &
_______ accumulation accurnulation shgllow, frequent severe problem,
. 7 sediment movement ola absent
Primary Score 20 1918 17 16 15 14 13 12 11 109876 4321
Secondary Habitat | Neertfical May have been Channelized Artificlally
channelization or channelized in the past | gomewhat channelized, box-cut
Components dredging. Stream (>20 yrs), but mostly recovered, but > banks, straight,
's:nth normal, sinuous recovered, fairly good 80% of area affected instream habitat
Artificial pattern sinuous pattern : highly altered
Channelization [I] 20 1918 17 16 15 14 13 12 11 109876 5 432 1
Bank Stability : Stable. No evidenceof | Moderately stable. Moderately unstable. Urlstable. Many (60%-
) ez_‘osion or bank failure. Infrequent or small Moderate areas of 80%) raw, eroded
Right Bank i}':a:fe poteg;.lual for areas of erosion, erosion, high erogion  [areas. Obvicus bank
uture proolems. mogtly healed over. potential during floads. |sloughing.
Left Bank | ¥ | é
10 g g8 )7 & 5 "« 4 3 2 1
Riparian Buffer Width of mhtive Width of native Width of native Less than 6 m of
Zone Widih vegetation (least vegetation (least vegetation 6 to 12 m, | native buffer zone
Richt Bank buffered side) buffered side) 12 m to | human activities atill | due to intensive
g . greater than 18 m 18 6 close to system human activities
LeﬂBank‘%] 10 9 8/7 86 5 4 a 2 1
Riparian Zone Over 80% of riparian [ 50% to 80% of riparian | 25% to 50% of riparian | Less than 25% of
surfaces consist of native| zone is vegetated, and/or | zone is vegetated, streambunk surfaces

are vegetated and/or
poor plant community
(e.g. grass monoculture
or exotics) present.
Vegetation removed to

________ suxﬂi.g"l'xt & habitat disruption in cropped vegetation, stubble height of 2
Secondary IE conditions. community evident. disruption obvious. inches or less.
Score 0 9 8 7 6 il 1W] 2 1

¢ 1_] TOTAL SCORE ULIVLL
ANALYSIS DATE: ANALYST: :

DEPT. OF ENV. PROTECTION
NORTHEAST DISTRICT - JAX




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Sou_rce: (’//H ’7 ,”g“"”’"/’gf Sample Collection: Date, Tlme
County: c\\QY SR Test Beginning: gate ; 5 ?me /
Contact / District: -+ Test Ending: Date_ H o] ime
NO:D?ECS Pelr;:;c#. F\I)jé;f)z\(‘;g‘g;.r)ﬁ O Conmets '/M}rﬁeag?/ Organism Batch #: - D:luent Batch #: MLJ&Q
. ' Orgamsm Age: SRT toxicant
LIMS Sample #: 343825 UMS Job #: TLH-[F9¢-00-09-/2- - -t C(, /batch# LL
sample log Lo 71 L Test organism: —— ﬂﬂf"eﬂﬁ“’
Test Type; -.- i Definitive Remarks:
Henewal | Flow-through
st Nuu_&ber 2. of '
m“{“ - 249250 CORRECTED
Mu\'ﬁi\i#? Tmnnaa‘aﬁ!. ' . _ un
Number Live pH Temperature (°C) D.O. {mg)‘l._} %
Cono. | Chamber#] Ohr | 2ahi48h | onr |2an[48h | o hr| 24k [48h fohe j24h (48R | Obr 241 a8h
hd Al £ 121515 155283 | 28022044 [ 6176 7: 29S| 200 1200y
b b | px |2 |2 15 [ 2g]722 ﬁz_. Bolzzg N7k 127 > $olzs0 |26
bt C | E2 S |5 18 | g2 dy oy |8\ 0626 '7e§ 250 {HEF )G
D] EY |5 15 |5 |73 '5’?‘8'4 150 [Fop] 16 2674 [ase P2 2 6<)
ot A EE |5 15 1= | alze 8l 25 [P20(253] an|7. 6| 71 PR6 [797 &
oY% 8| E6 |5 |5 & | 12z K =alz7120 | 23|25 17571 w3l 7351460
0% | B |5 (5 |S | 7alZ250%1 [asa|zagd 285] 1|77 |75 [E%o | 75018
0% Dl E4 |5 | & |[S[2.2[22[3 |osa [ 1280 2% | 2,417 [ %0 | 522160
| 1 Rk wim
measured by: A A 27N L2 CHmE 2 ICH | mé | A CH
recorded by: o | 27 | A CH | ZAGE et /2108 CH 74* CH i r=iey
=y
Investigators' Signatures _ % Fy
bk ; Salt Water water Quality Parameters g 3,?:;‘
@W;l?e? 20% Min Water | Sampte |Method 2|8
Fleld Total Residual C12 (mg/L) 3. 0.l — | iagtin |
Lab Total Residual Ci2 (mg): _£0.03 -— £0,03 D@00 | YNE meE
Alkalinity (mg/L as CaCOg):__Ja. | — 36 |Hach | ME |nf
Hardness (mg/.as CaC0g). ~ 11% —_— 134 Hoch | L | A
T al ammonia {mg/L as N); £0:0/ 7 _ ,_/4,07"7 delon/ Ff‘/ mé
= Salinity: — (9] NCT | mE | mf
reviewaot form updated 5/22/98
Page 55 of s ©



FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: , L/ B ”’”’-// — Sample Collectlon Date /"’////f’ Time_ 7 %0
County: y Test Beginning: Date V/¢/f‘f/ Time_/ 4 3¢
gt T < , a Test Ending: Date Time

Contact / District: _Jaé Martiv » T Ol Lar Vida Organism Batch #: __37 _ Diluent Batch # 77

NPDES Permit #: FLOOJO%? Organism Age: _<X//A2% SAT toxicant 4, 4

LiMS Sample #: 343325 LImS Job #: TLH - (99%~01-09-12- ) batch #:

sample log QT L Test organism: Wﬁ Aubis
Test Type-—8 g | Delinitive Remarks: ot orgar Y
gl S}at:c Rinewal | Flow-through
' f

Test Nu ["mf[ﬁe. = lr:{?\u o <0 A5 UNCORREGTED

T oacwbeder H 1 Terepuri :

»\{;)..; - A%~ )qh{,si, h Number Live pH Temperature (°C) D.0. {(mg/L) Cmmtr';g?sﬂ?r:l)h

Gone. | Chamber#| Obe | 2an[48h | ohr | 240 |48k | 0 hr | 2ah la8h |ohe 124h |48h | Ohr j24h 14Bh
Tk A |- s [s1HA s TR ER 6] 1o ]
(ondal 61 B 5 | £ 1S .l 23 S E:S)
ConfnsfC| € 5 |5 |\ % | A 75 (&0
D B Ea g2 24N 10 [90
/0% A A s 15 [S Ay 15 2441 10 1 00 &0
gk Bl 6 15 15 |5 g2 2 2% ' £

10% C | C 5 | |5 . 2\, b
%D 0 |5 |5 1.5 g AR 7% 26
measured by: AR rY: CH IME CHIME cH 1m R
recorded by: p2Ata B R cl | cH cAleH cH e A
=
0
Investigators' Signatures T &
= -
; Salt Water Water Quality Parameters 3 | &
Well Water |20% Min Water | Sample fMethod K 8
Field Total Residual C12 (mghL): o1 | — |t K
Lab Total Residual Ci2 (mglL): _———= £.0.03 0,03 [0f-100 | ME_ |mF |
Alkalinity (mg/L as CaCOg:__ 73 3l Hooh | |mE
Mardness (mgiL as CaCOg). g 134 Hack IME  IMF
7 - : T— oo | P ML
LTS == 5 Glal ammonia (mgr as NJ: £0:01 7 Lo 7\ |
G Salinity:  —— 1Y) 0 ver | ME | mf
rervlavwer form updaled $/22/88

Page” of >



City of Bunnell WWTP Control Site

. .otal Number of Taxa

EPT Index 0 - =2
# Chironomid Taxa 3 >7 6-4
% Contribution of Dominant Taxon 23 <31 32-66
% Diptera <47
Florida Index 7-4
=7
BN ortheast
Excellent
Interpretation of Scores Good
Poor

Severely Degraded
Summer Index Period: Stream Condition Index (SCI) for Florida Northeast (April
1996)

City of Bunnell WWTP Test Site

5
EPT Index i - >2 <2 |
# Chironomid Taxa 10 >7 6-4 <4 3
% Contribution of Dominant Taxon 21 <31 32-66 | >66 5
% Diptera 29 - <47 >47 3
Florida Index 4 >8 7-4 <5 3
% Suspension feeders/Filterers 3 - =7 <7 1
TotalScore s NoI
_ Excellent 25-29
Interpretation of Scores T Good:- - :{ 19-24.
Poor 13-18
Severely Degraded 7-12

Summer Index Period: Stream Condition Index (SCI) for Florida Northeast (April
1996)



Phytoplankton taxa list and densities (#mL) for Bunnell WWTP, collected via
subsurface grabs in unnamed stormwater ditch, on 08 September, 1998.

Control Site Test Site

Bacillariophyceae
Nitzschia sp.
Chlorophyceae
Chlamydomonas sp.
Closterium sp.
Phacotus sp.
Cyanophyceae
Anabaena sp.
Chroococcus sp.
Johannesbaptistia sp.
Lyngbya sp.
Microcystis sp.
Oscillatoria sp.
Spirulina sp.
Euglenophyceae
Euglenophyceae
Euglena sp.
Lepocinclis sp.
Trachelomonas sp.

N

IEQG Nl Rl - 5' -3
& Py b &



Benthic macroinvertebrate taxa list for Bunnell WWTP, collected via 20 discrete
dip net sweeps in unnamed stormwater ditch, on 08 September, 1998.

Control Site Test Site

Amphipoda

Hyalella azteca - 2
Coleoptera

Curculionidae -
Diptera

Ablabesmyia mallochi
Ceratopogonidae

Chironomidae

Cladopelma sp.

Dasyhelea sp.

Dicrotendipes modestus
Dicrotendipes sp.
Goeldichironomus holoprasinus
Goeldichironomus sp.
Labrundinia becki -
Palpomyia /! Bezzia grp. —
Parachironomus directus -
Parachironomus supparilis -
Polypedilum illinoense grp. 5
Proecladius sp. -
Tanytarsus sp. T Epler -
Ephemeroptera

Caenis sp. -
Gastropoda

Ancylidae 2
Micromenetus dilatatus 11
Physella sp. 11
Planorbella sp. 1
Pomacea paludosa 1
Hemiptera

Belostoma sp. -
Hydrocanthus sp. 2
Microvelia sp. -~ 1
Hirudinea

Gloiobdella elongata 1 -
Helobdella triserialis 2
Lepidoptera

Pyralidae - 3
Nemertea

Prostoma rubrum - 2
Odonata

Coenagrionidae 1 -
Corduliidae - 2
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Libellulidae
Pachydiplax longipennis
Zygoptera

Oligochaeta

Aulodrilus pigueti

Dero digitata complex
Dero vaga

Haber speciosus
Limnodrilus hoffmeisteri
Stylaria lacustris
Pelecypoda

Sphaeriidae

Turbellaria

Dugesia sp.

o b

!

| gammﬁ

o

w»&gmm:—s ot

8



Transaction Code NPDES NUMBER YR/MOIDA Insp Type Inspector  Fac Type

|_] 5| s[F|L|ololzleldlo]?| v wlalelo]dlole| 18|_| o8] =]

II|||||||| L e e Ll

i o i
er nspectmns (CEI C CBI PAI, XSI R}&%Optlonal} AN
Transacuon Cods .. NPDES NUMBEH i YFVMO.’DA I:asp T;ﬁla Inspector \.F;:? T;pe
o U IF L|0|ozlo|f? ol#] ldlglolglole| 7 g [S| =[]
Remarks

L P



