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Florida Department of Environmental Protection
Fifth Year Inspection Summary

Discharger: Bonifay Waste Water Treatment Facility
County: Holmes

NPDES Number: FLOD27731

Permit Expiration: 31 July 2002

Date Sampled: 15 and 16 April 2002

Toxics Sampling Inspection {X5I)
Date Sampled: 15 April 2002

Results: Aluminum, cadmium, copper, iron, lead and zinc were found in the effluent at levels that complied
with Class Ill Water Quality Standards. Silver was found in the effluent (0.25 ug/L) at a level that exceeded
Class Il Water Quality Standards (0.07 pg/L) (62-302.530(60) FAC). Diazinon (0.067 pg/L) was detected in the
effluent. Total residual chlorine measured in the bioassay sample in the laboratory (0.54 mg/L) exceeded permit
limits and Class Il Water Quality Standards (FAC 82-302,530(19)) by a factor of more than 50.

Compliance Biomonitoring Inspection {CBI)

Date Sampled: 15 April 2002

Results. The effluent sample was toxic to both the fish, Cyprinella leedsi, and the water flea, Ceriodaphnia
dubia, a violation of Class Ill Water Quality Standards (FAC 62-302.530 (62)). A dechlorinated aliquot of the
effluent sample was not toxic to the fish, Cyprinella leedsi, or to the water flea, Ceriodaphnia dubia, during 48-
hour acute screening bioassays.

Water Quality Inspection (WQil)
Date Sampled: 15 April 2002

Results: Effluent concentrations of ortho-phosphate (0.68 mg/L), total phospheorus (0.87 mg/L), ammonia
(0.53 mg/L), nitrate+nitrite (0.28 mg/L), and fotal Kjeldahl nitrogen (1.5 mg/L) contributed to enrichment of
nitrogen and phosphorus at the Test Site. The Test Site values were found to be greater than 40-80% of other
Florida waters. In contrast, the nutrients at the Control Site were only greater than 20-30% of typical of Florida
streams, except ammonia (0.072 mg/L), which was greater than about 40% of typical Florida streams. The
Control Site AGP value (6.0 mg dry weight/L) was just over the “problem threshold™ of 5.0 mg dry weight/L,
while the Test Site value (18.5 mg dry weight/L) was more than three times the problem threshold. The effluent
AGF was 30.8 mg dry weight/L. These results are a further indication of enrichment downstream of the facility
dug to the effluent,

Impact Bioassessment Inspection (1BI)

Date Sampled: 15 and 16 April 2002

Results: Macroinvertebrate community data suggest degradation at the Test Site related to the facility's
effluent. The Shannon-Weaver Diversity Index was 63% lower at the Test Site (0.9) compared to the Control
Site (2.4), a violation of the Class Il Biological Integrity Criterion (62-302.530 (11) FAC). Quantitative
macroinvertebrate data showed 95.6% of the total community consisted of dipterans and the number of
individuals rose from 87 at the Control Site to 1,811 at the Test Site. These results may indicate an increase in
productivity in response to nutrient enrichment from the facility. In qualitative dipnet data, the dominant taxon
comprised 81.6% of the community compared with 25.5%, and taxa richness was 68% lower at the Test Site
compared lo the Control Site. The Control Site received a SCI score of 21, which placed it in the "Good"
category, while the Test Site received the lowest possible score of 7, placing it in the "Very Poor" category.
Periphyton cell density was twice as high at the Test Site compared to the Control Site, reflecting a ten-fold
increase in percentage of green algae at the Test Site. This change in algal community structure may also be
related to the facility's effluent. The SCI and algal community composition data indicate an imbalance of flora or
fauna, a violation of FAC 62-302.530 (48)(b).
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Biological assessments are prepared by
FDEF staff to provide information for
review of NPDES permit renewal ap-
plications. Biclogical assessments, in
conjunction with other information con-
cerning the subject facility and its re-
ceiving-water body, are used to deter-
mine appropriate permit conditions,

Introduction

The Bonifay Wastewater Treal-
ment Facility (WWTF) is a domes-
tic wastewater treatment plant in
Holmes County, Florida (Appendix
1). Wastewater treatment at this
plant includes influent grit remov-
al, screening, dual seguential batch
reactors, post equalization, chlorine
disinfection, post-aeration, and de-
chlorination. Residuals are acrobi-
cally digested and land applied (Ap-
pendix 2). The effluent is dis-
charged into the Class III freshwa-
ters of an unnamed tributary of
Camp Branch Creek. The design
flow of the wastewater system is 1.4
million gallons per day (MGD). The
actual flow during this survey was

0.878 MGD (Appendix 2).

State permit limits for the facility
are listed in Table 1. Water Quali-
ty Criteria follow Florida Adminis-
trative Code (FAC) 62-302. Accord-
ing to the facility’s monthly operat-
ing teports, the plant has had sev-
eral previous nitrogen and total
suspended solids vicolations as the
result of a total plant kill in 1999,
but has had no recent violations
(Appendix 2).

Methods

The purpose of this investigation
was to determine the effects of the
Bonifay WWTF on the biota in an
unnamed tributary of Camp Branch

Bonifay Wastewater Treatment Facility

Creek, Chemical and biological
comparisons were made between an
upstream control site (located in an
unnamed tributary of Camp Branch
Creek, approximately 50 meters
upstream of the discharge) and a
downstream test site (located in the
same unnamed tributary of Camp
Branch Creck, approximately 100
meters downstream of the dis-
charge). A habitat assessment was
performed im situ to compare up-
stream and downstream sites. The
resulting scores were based upon
examinations of the physical struc-
ture and extent of disturbance at
the study sites and aid in the inter-
pretation of biological community
data. Supplemental physical and
chemical data were collected on the
effluent and at both study sites.
Data for this report were collected
on April 15 and 16, 2002,

The effluent was analyzed for nu-
trients, metals, organic constitu-
ents (base, neutral, and acid ex-
tractables), herbicides, and pesti-
cides. A list of the analytes tested
for, minimum detection limits, and
practical quantitation levels are
found in Appendix 3. Levels of
chemical constituents were com-
pared with Water Quality Criteria
(FAC 62-302) and facility permit lim-
its (Table 1, Appendix 2). Methods
used for all chemical analyses are on
file at the DEP Central Chemistry
Laboratory in Tallahassee and may
be viewed om the web at htip://
www floridadep.org/labs/sop/
index.htm.

Acute screeming toxicity bioassays
were performed on the effluent sam-
ple using the water flea, Ceriodaph-
nia dubia, and the fish, Cyprinella
leedsi (Weber 1993). The effluent
and water from control and test sites
were analyzed for the presence and
concentration of total and fecal
coliform bacteria (APHA 1992,
methods 92228, 9222D).

An effluent sample and water sam-
ples from the control and test Sites
were autoclaved, filtered (0.45 mm),
and incubated with the unicellular
green alga, Rhapidocelis subcapira-
ta (formerly Selenastrum capricor-
Rutum), as a measure of algal
growth potential (Miller er al. 1978).
To measure possible inhibition of
algal growth based on toxicants in
effluent or site water, AGP results
were compared to expected levels
of dry weight production based on
the nuirient content of site water
{Miller et al. 1978, Appendix 4).

Periphyton were sampled at both
control and test sites by incubating
glass microscope slides in a stan-
dard periphytometer for 28 days
(APHA 1992, method 1033). Per-
iphyton were subsampled and iden-
tified to the lowest practicable lev-
¢l, usually species. No periphyton
samples were collected for chloro-
phyll a determination. Periphyton
assemblages were examined for (1)
cell density, (2) community compo-
sition, (3) taxa richness, and (4)
Shannon-Weaver Diversity Index.

Benthic macroinvertebrates were
collected from multiple substrates
(e.g. snaps, leaf packs, vegetation)
using discrete dipnet sweeps (qual-
itative samples, method modified
from Plafkin ef al. 1989). Collec-
tions were also made with Hester-
Dendy multiplate samplers incu-
bated for 28 days (quantitative sam-
ples, method modified from APHA
1992, method 10500.5), Benthic
macroinvertebrates  were  sorted
and identified to the lowest practi-
cal taxonomic level, usually species.
Eight measures were calculated
from benthic macroinvertebrate
data to determine the effects of the
discharge on receiving waters.
These measures included: (1) taxa
richness, (2) community composi-
tion, (3) functional feeding groups,
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(4) percent dominant taxon, (5) Sh-
annon-Weaver Diversity Index, (6)
the Florida Index, (7) the number
of Ephemeroptera, Plecoptera and
Trichoptera (EPT) taxa, and (8) the
Stream Condition Index (SCI). For
a discussion of each biological mea-
sure and its possible relation to
Florida Administrative Code, see
Appendix 4.

All field and laboratory biological
methods followed Biology Section
Standard Operating Procedures
(S30Ps, see http://'www_ flori

org/labs/qa/2002sops.htm) and met
DEP quality assurance rules (see

Siwww, i /labs/gal
index.htm).

The following personnel were in-
volved in this investigation: Glenn
Butts and Frank Butera (DEP
MNorthwest District), and DEP Cen-
tral Laboratory staff in Tallahas-
see. The report was reviewed by
District the
Point Source Studies Review Com-
mittee (Wayne Magley, Chuck Zieg-
mont and Michael Tanski).

representatives and

Results and Discussion

Chemical results are reported in
Table 1. Aluminum, cadmium, cop-
per, iron, lead and zine were found
in the effluent sample at levels that
complied with Class III Freshwa-
ter Water Quality Criteria (FAC 62-
302). Silver was detected in the ef-
fluent at 0.25 mg/L, a violation of
Class III Water Quality Criteria
(62-302.530(60) FAC). Diazinon, a
pesticide and an organic pollutant,
was detected in the effluent (0.067
mg/L). Effluent total residual chlo-
rineg measured in the bioassay sam-
ple in the laboratory (0.54 mg/L)
exceeded permit limits and Class
III Water Quality Criteria {=0.01

mg/L, FAC 62-302.530{19]) by a fac-

tor of more than 50,

Habitat assessment scores were 45
at the upstream Control Site and 49
at the downstream Test Site, plac-
ing both in the “marginal™ category
(Tabkle 1, Appendix 7). The Test Site
received a slightly higher score due
to a slightly greater riparian zone
width and substrate diversity and
availability. There was low guality
vegetation in the riparian zone, hab-
itat smothering, low bank stability,
slow water velocity and artificial
channelization at both the Control
and Test Sites. Physical and chem-
ical measurements were similar be-
tween study sites and complied with
Class III Water Quality Standards
(Table 1, FAC 62-302). Dissolved
oxygen, water temperature, and pH
at the Test and Control Sites were
within normal ranges and were typ-
ical of Florida waters (Table 1}). Col-
or was high (160 Pt-Co) above the
outfall, dropping to 80 Pt-Co below
the outfall; effluent from Bonifay
WWTF was of relatively low color
(30 Pt-Co). Turbidity at the Control
Site was high (26 NTLU), possibly
due to muck and silt on the stream
bottom at the Control Site. The Test
Site’s turbidity was 11 NTU. The
lower turbidity at the Test Site could
be attributed to the higher fraction
of sand in the test-site substrate
compared to the control-site sub-
strate or to dilution by lower turbid-
ity effluent (7 WTU). Both sites were
more turbid than 90% of typical
Florida streams (Appendix 3). Total
suspended solids (TSS, mg/L) fol-
lowed the same pattern, with high-
er TS5 above the outfall and dilu-
tion by the effluent. Although high
upstream turbidity and TSS appear
due to upstream disturbance and
stormwater inputs, we note that ef-
fluent total suspended solids were
13 mg/L, 3mg/L below the permit
single maximum reading and above

the maximum monthly and annu-
al averages (Appendix 2).

The effluent sample was toxic to
the fish, Cyvprinella leedsi, and the
water flea, Ceriodaphnia dubia, a
violation of Class III Water Quali-
ty Criteria (Table 1, (62-302.530
(62) FAC), Appendix 6). When the
effluent sample was dechlorinated
in the laboratory, it was not toxic
to the fish, Cyprinella leedsi, or to
the water flea, Ceriodaphnia du-
bia, during 48-hour acute screen-
ing bioassays.

Effluent concentrations of total ni-
trogen (1.78 mg/L), total phospho-
rus (0.87 mg/L), ortho-phosphate
(0.68 mg/L), and nitrate+nitrite
concenirations (.28 mg/L) contrib-
uted to nutrient enrichment in the
Test Site samples. Test Site con-
centrations were much higher than
corresponding levels at the Control
Site (Table 1). For example, ortho-
phosphate in the test-site sample
was (.43 mg/L, was an order of
magnitude higher than the Control
Site sample (0.034 mg/L). The same
was true for total phosphorus (0.60
mg/L at the Test Site vs, 0.094 mg/
L at the Control Site). Ammonia,
total  Kjeldahl nitrogen, and
nitrate-+nitrite levels were also high-
er in the Test Site samples than in
the Contral Site samples (Table 1).
Levels of these nutrients in the re-
ceiving waters at the Test Site were
greater than 40-50% of typical Flor-
ida streams, with total phosphorus
and ortho-phosphate being greater
than B0% of typical Florida waters.
In contrast, the nutrients at the
Control Site were only greater than
20-30% of typical of Florida
streams, except ammonia (0.072
mg/L}), which was greater than
about 40% of typical Florida
streams (Appendix 5).

Algal growth potential (AGP) is a
measure of nutrients available for
algal growth (Miller et al. 1978).



January 2003

Bonifay Wastewater Treatment Facility

Table 1. Effivent limits and summary of chemical, microbiological and toxicological data.

Bonifay WWTF E::‘n':r Effiuent Samples | Control Site | Test Site
Organic Constituents (uglL)
Diazinon | [ 0.067 | [ . [
Metals (ug/L, unless otherwise noted)
Aluminum 1500 * 1801
Arsenic o ™ a0u
Cadmium 0.8*b 0.032 |
Calcium (mag/L) - 2414
Chromium 150.1"b 20U -
Copper 8.0 4.7 A -
Iron 1000 * 296 & -
Lead 21" 04571 - -
Magnesium (ma/L] - J0A - -
|Mickel 120.2 b 20U - -
Selenium 50 0.50 U - -
Silver 0.07 = 025 A - -
|€inc B0.7 *b 28 A - -
Mutrients (mg/L)
Oriho-phosphate - 0.68 0.034 (.43
Total Phosphorus 6.0" 0.87 0.0%4 0.80
Ammonia - 0.53 n.072 0.13
|Unicnized Ammonia =0.02 = =0.017 =0.017 =0.017
[Nitrate+Nitrite - 0.28) 0.038 J 0.087 J
|Tatal Kjeldahl Nitrogen 1.5 0.45 1.1
|Crganic Nitrogen . 0.97 ¢ 0.38 ¢ 0.97 ¢
| Tatal Ni N 10.0 *s 1.78¢c D48 ¢ 12c
Eunara ﬁical and Chemical Parameters
[Habitat Assessment - - 45 49
|Dissclved Oxygen (mg/L) B.0% 8.7 7.1 7.6
{pH (SU) 6.0-8.5"% 6.6 6.5 8.9
Conductivity (mmhasiem) 1275 ™ 218 170 208
Temperature (°C) - 22.3 21.7 221
Total Suspended Solids (mgil) 16.0 s 130 A 26 13
Turbidity (NTU] 95¢ 7 26 11 A
Residual chlorine {mgil) 0.01* 0.54 - -
Color (P1-Ca) - 30 160 80 A
BOD, 5 day (mg/L) 16.0 *5 2U 1.7TA 1.8
|Fh:n.l.r (MGD} 1.4 0.878 - -
. 73 70 12
0% -
100%
(%
10U 6108 295 A
220 660 T85 A
* Permit limit. B - Resulls basad on colony counts oulside the acceptable range.

** Class || Water Quality Standard,

a - Annual average.

b - Value is calculaied based on hardness,
G- Value is calculated,

§ - Single sampla.

A - Value reparted is the mean of fwo or more determinations.
Bold face type Is used to indicate permit or standards violations.

| - Value reported is < the MQL, and ? the MOL.

J - Estimated value.

Ll - Material analyzed for but not detected; va
minimum detection limit

[ue reparted is the

MOEC - No observed effect concentration in 100% effluent,
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Table 2. Measured and predicted algal growth potential (AGP)
in mg dry weight'L for total soluble inorganic nitrogen (TSIN)

limitation
AGP Predicted AGP .
Loostion (measured) |(TSIN)£20% NP ratio
Contral 6.0 4.2 + 08 3.2
| Test 18.5 8.6 + 1.7 0.5
Effluent 30.8 08 + 62 |12
Raschke and Shultz (1987) found isms/cm?). The greater algal den-

that AGP values above 5.0 mg dry
weight/L  indicate a “problem™
threshold for fresh receiving waters,
implying nutrient enrichment. The
AGP value for the Control Site sam-
ple was 6.0 mg dry wt/'L, which is
slightly above this threshold, This
suggests that some nuirient enrich-
ment was already present upstream
of the outfall that is not attributed
to the discharge (Table 2). The AGP
value for the Test Site sample was
18.5 mg dry wt/L, and the effluent
sample value was 30.8 mg dry wt/
L, more than three and six times the
“problem" threshold, respectively,
The Test Site and the effluent AGP
values indicate nutrient enrichment
related to the Bonifay WWTF dis-
charge. There was no evidence of
growth inhibition in AGP results
{Table 2).

There were differences between pe-
riphyton communities at the Con-
trol and Test Sites, suggesting nu-
trient enrichment downstream of
the Bonifay discharge is affecting
the algal community {Table 3, Ap-
pendix 8). Periphyton community
composition at the Control Site was
8§7.7% diatoms, 9.4% blue-green al-
gae and 2.9% green algae. Periph-
ylon community composition at the
Test Site was 63.3% diatoms, 5.7%
blue-green algae, and 31.0% green
algae. Periphyton density in the
Test Site sample (94,728 organisms/
cm®) was almost twice that of the
Control Site sample (48,920 organ-

sity and the higher percentage of
green algae at the Test Site may be
related to the elevated nutrient lev-
els downstream of the discharge,
and suggest an imbalance of flora,
a  violation of FAC  62-
302.530(48)(b).

Quantitative measures of benth-
ic macroinvertebrate assemblages
from Hester-Dendy multiplate sam-
plers showed evidence of degrada-
tion at the Test Site compared to
the Control Site (Table 4, Appen-
dix 9). The Shannon-Weaver Diver-
sity Index was 63% lower at the
Test Site (0.9) compared to the Con-
trol Site (2.4), a viclation of the
Class 11l Biological Integrity Crite-
rion (62-302.530(11) FAC). Surface
deposit feeders were the dominant
feeding group and totaled 37.4 % of
the Test Site community. At the
Control Site, an algal scraper, Phy-
sella sp. was the most abundant
macroinvertebrate (51.4%). The
total number of individuals on Hes-
ter-Dendy samplers at the Control

Site was 87, but the Test Site had
more than 20 times as many mac-
roinvertebrates (1,811 individuals),
95% of which were Chironomus sp.,
a pollution-tolerant dipteran. This
extreme shift in the macroinverte-
brate community also suggests an
imbalance of fauna related to the
facility, a violation of FAC 62-
302 530(48)(h).

Qualitative measures of benthic
macroinvertebrate assemblages
from dipnet samples are summa-
rized in Tables 5 and 6 and in Ap-
pendix 10. The control-site SCI
score of 21 placed the site in the
“Good" category and the test-site
SCI score of 7 (the lowest possible
SCI score) placed it in the “Very
Poor” category. The Test Site had
a reduced number of taxa (7) com-
pared to the Control Site (22), and
neither site had any pollution-sen-
sitive EPT taxa. The Florida In-
dex values (2 at the Control Site
and 1 at the Test Site) were also
low at both sites. Similar to the
Hester-Dendy data, the identity
and relative abundance of the
dominant taxon differed above and
below the discharge, The domi-
nant taxon at the Control Site was
Physella sp. (25.5% of the total)
while at the Test Site it was Chi-
ronomus sp. (B1.6% of the total).
The qualitative data also suggesis
an imbalance of fauna related to the
facility, a violation of FAC &2-

Table 3. Periphyton composition at control and test sites.

Bonifay WWTF Control Site Test Site

Number of Taxa 25 35
Shannon-Weaver Diversity 34 33
Algal Density (number/cm’) 48,920 94,728
|Humber of Algal Units |dentified 244 403
[Percentage Composition:

Blue-green algae 9.4 57

GGreen algae 29 31.0

Diatoms arr 63.3
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Table 4. Macroinvertebrate Hester-Dendy Samples

Bonifay WWTF Control Site| Test Site
Macroinvertebrate Quantitative Hester- /
Shannon-Weaver Diversity 24 08

|Mumber of Taxa 14 15
[Florida Index 3 2
Mumber of EPT Taxa 0 0
Total Number of Individuals 87 1811
Community Composition: Percent of total
Oligochaeta 31.0 4.3
Diptera 127 956
(Gastropoda 54.0 0.1
Functional Feeding Groups: Percent of total
lBurrnwinﬁ Deposit Feaders 7.2 0.2
Pradators 1.7 6.8
Surface Deposil Feeders 1.5 a7.4
Suspension Feeders 2.3 01
0.1
14
41

302.530(48)(b). We note that the
dominant taxon (>80% of the total)
at the Test Site in both quantita-
tive and qualitative macroinverte-
brate samples was the pollution-tol-
erant dipteran, Chironimus sp.

Summary

In summary, the effluent from the
Bonifay WWTF was acutely toxic,
a violation of 62-302.530 (62) FAC,
and had silver and total residual
chlorine concentrations that exceed-
ed Class III Water Quality Stan-
dards, a violation of FAC 62-
302.530(60) and 62-302.530(19).
The effluent nutrient concentra-
tions contributed to the enrichment
of the receiving waters. Macroin-
vertebrate and algal communities
were stressed at both the Control
and Test Sites in the receiving wa-
ters. However, both quantitative

and qualitative measures of macro-
invertebrate health declined down-
stream of the outfall at the Test Site
compared to the upstream Control
Site. Decreases in Shannon Weav-
er diversity from Hester-Dendy
multiplate samplers wviolated the
Class 111 Water Quality Biological
Integrity Criterion (62-302.530 (11)
FAC)., The degradation at the Test
Site is attributed to the facility's
effluent. The lines of evidence for
this degradation are a toxic efflu-
ent, high effluent and Test Site
AGP values, SCI ranking of “very
poor” downstream of the outfall,
high numbers of pollution tolerant
organisms at the Test Site, lower
species diversity at the Test Site
when compared to the control, low-
er number of macroinvertebrate
taxa at the Test Site compared to
the Control Site, and an increase in
green algae at the Test Site com-
pared with the Control Site. These
lines of evidence suggest an imbal-

ance of the flora and fauna at the
Test Site, a violation FAC 62-
302.53048)b).
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Table 5. Macroinvertebrate Dipnet Samples

Bonifay WWTF Control Site| Test Site
Stream Condition Index (value) 21 7
Stream Condition Index (word) Good Very Poor
Stream Condition Index Metrics
Flonda Index 2 1
Number of EPT Taxa 0 [
Number of Taxa 22 7
Number of Chironomid Taxa 9 4
Percent Dominant Taxon 29.5 81.6
Percent Dipterans 16.4 88.6
Percent Suspension Feeders and Fillerers 23.2 0.9
[Total Number of Individuals 110 114
[Community Composition: Percent of total
Amphipoda 0.9 0.0
Pelecypoda 22.7 0.8
Diptera 16.4 B8.6
Gastropoda 31.8 0.0
Cligochaeta 282 10.5
Functional Feeding Groups: Percent of total
Burrowing Deposit Feeders 17.3 g
Predators 12.7 53
Surface Deposit Feeders 9.9 82.5
Suspension Feaders and Filterers 23.2 04
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Shredders 2.3 0.9
Unknown .d 0.8
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Table 6. Stream Condition Index

Total Number of Taxa 22 =31 30-16 <16 3

Number of EPT Taxa 0 27 6-4 <4 1

Number of Chironomid Taxa 9 =9 8-5 <5 5

Percent Contribution of

ExaTiiant Taas 255 <22 23-61 >61 3

Percent Diptera 16.4 - <50 >50 3

Florida Index 2 216 15-8 <8 1

Percent Suspension Feeders

e FHE ore 23.2 212 11-6 <6 5
Excellent 27-33

Interpretation of Scores by Region Good 21-26

Poor 14-20
Very Poor 7-13

Summer Index Period: April 1-October 31. Stream Condition Index (SCI) for Florida Panhandle. Values
calculated from benthic macroinvertebrates collected with 20 standardized dipnet sweeps (Barbour et al.

19863, b).

Total Number of Taxa T: 231 30-16 <16 1
MNumber of EPT Taxa 0 =7 G-4 <4 1
Number of Chironomid Taxa 4 29 8-5 <5 1
Percent Contribution of Dominant
Fakan 81.6 <22 23-61 =61 1
Percent Diptera 88.6 - <50 =50 1
Florida Index 1 216 15-8 <8 1
Percent Suspension Feeders and
Filterers 0.9 212 11-6 <6 1
Excellent 27-33
Interpretation of Scores by Region | Good 21-26
Poor 14-20
Very Poor 7-13

Summer Index Period: April 1-October 31. Stream Condition Index (SCI) for Florida Panhandle. Values
calculated from benthic macroinvertebrates collected with 20 standardized dipnet sweeps (Barbour ef al.
1996a, b).
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Appendix 2

Facility Summary
Facility Name: Bonifay VWWTF Prepared By: Angela Schrift
Location: 911 East Bay Avenue County: Holmes District: NWD
Bonifay, FL 32425 o
Federal Permit No.: FLO027731-01 State Permit No.: FLO027731-01 Facility Type: Domestic Wastewater
Expiration Date: July 31,2002 Expiration Data: Treatment Plant

Function of Facility: 1.4 MGD wastewater treatment facility to an unnamed ditch to Camp Eranch fo Holmes Craek

Description of treatment process: A 1.4 MGD maximum monthly avarage daily flow advanced wastewater treatment system
which consists of influent grit removal, screening, dual sequential batch reactors, post equalization, dual sand filters, chlorine
disinfection, postaeration, and dechlorination. Residuals are aerobically digested and are land applied.

Receiving Waters: Discharge to an unnamed ditch to Camp Branch to Holmes Classification: Class Il Water Body
Creek (Class |ll fresh waters)

Design Flow: 1.4MGD Mean Flow: .523MGD Flow During Survey: .8TEMGD

Discharga Is: JContinuous Intermittent Seasonal Rainfall Dependent Othaer

Facility Mixing Zone Details: no mixing zone

List Effluent Limits:
Parameter and Units Limit Describe special permit conditions and permit
modifications:
Flow (MGD) 1.4 (max monthly avg.)
Carbonaceous Biochemical 8.0 (max annual avg.)
Oxygen Demand (5 Day) (mg/L) 10.0 (max manthly avg.)
12.0 (max weekly avg.)
16.0 (max single sample)
Total Suspended Solids 8.0 (max annual avg.)
(mgiL) 10.0 {max monthly avg.)
Report (weekly avg.)
16.0 (max single sample)
pH (std units) 6.0 - 8.5 (single sample)
Fecal Coliform Bacteria 200/100mL (max monthly avg.)
200/100mL {max geometric mean | Fecal Coliform Bacteria-Report monthly
of any ten samples in a 30 day | Geometric mean 800 max.
pariod)
400/100mL (max value for 10% of
samples collected in 30 days)
B00M100mL (max single sample)
Total Residual Chlorine 0.5 (minimum single sample)
(For disinfection) (mg/L)
Total Residual Chlorine 0.01 {single sample max)
(For dechlorination) (mg/L)

10




Nitrogen, Total as N (mg/L) 5.0 (max annual avg.)

6.25 (max monthly avg.)
7.5 (max weekly avg.) N-no weekly average

10.0 (single sample max)

Phosphorus, Total as P 3.0 (max annual avg.)
(mg/L as P) 3.75 (max monthly avg.)
4.5 (max weekly avg.) P-no max weekly avg.
6.0 (single sample max)

Dissolved Oxygen (mg/L) 6.0(single sample
minimumy}
Whole Effluent Toxicity
100% (single sample
minimum)

Description of permitted outfall: A 1.4 MGD maximum monthly average daily flow is permitted to discharge into to an
unnamed ditch to Camp Branch to Holmes Creek at Discharge Location (D001) which s approximately 1 foot in length and
discharges just below the water surface. The discharge is located approximately at latitude 30°48'56", longitude B5°36'55".

List permit viclations (DMR data) and plant upsets that occurred at the plant within the last year:

Incident #5WF011015-6661 It is estimated that 1500 to 2000 gallons of raw sewage backed up and escaped from a manhole
at the Comectional Facility because a pump or lift station operated by the City of Bonifay failed.
Upsets: A total plant kill occurred in 1999 that caused the TSS and Nitrogen violations below:

12/04700 thru 12/31/00 Permit Effluent Viclation — TSS, Nitrogen

11/01/00 thru 11/31/00 Permit Effluent Violation — TSS, Nitrogen

10701700 thru 10/31/00 Permit Effluent Violation — TSS, Nitrogen

9/1/00 thru 9/31/00 Permit EfMuent Violation — TSS, Nitrogen

8/1/00 thru 8/31/00 Permit Effluent Violation — TSS, Nitrogen

TM/00 thru 7/31/00 Permit Effluent Viclation — TSS, Nitrogen

G100 thru 6/31/00 Permit Effluent Violation — TSS, Nitrogen

51400 thru 5/31/00 Permit Effluent Violation — TSS, Nitrogen

4/1/00 thru 4/31/00 Permit Effluent Viclation — TSS, Nitrogen, CBODS

31400 thre 3¢31/00 Permit Effluent Violation - .Noel Statre 7 day chr. Pimephales, TSS, Nitrogen, CBODS
211/00 thru 2/31/00 Permit Effluent Violation — TSS, Nitrogen, .noel statre 7 day chr, Pimephales
11400 thru 1/31/00 Permit Effluent Vielation — TSS, Nitrogen

Describe previous impact bicassessments, WQBEL's, and pravious or current enforcement actions:

Consent Order #00-2004 was executed on 1/29/01 for the above TSS and Mitrogen violations. The Order required corrective
actions, included penalties for the violations, and gave the facility interim limits for TSS and Nitrogen.

The Consent Order was closed on November 2, 2001,

Fifth year bioassmenis were complated in 1980, 1993, and 1985,

Discuss MOR trends to prior data; is trend improving or declining: The WWTF has completed their obligations under the
Consent Order and the trend is improving.

Additional Information:

1"



Bonifay Wastewater Treatment Facility: Analytas tesied for in effluant and receiving water

Date Samplad  Feeld ID

041502
0415/02
04/15/02
04115/02
041502
04415002
041 5002
0441 502
0441 5602
0441 5002
04/ 5002
0401502
04M 502
041502
0411502
041 502
01 5002
0415002
041 5002
45002
a1 5002

Effluent
Effluant
Effluant
EMluant
Effisent
Effsant
Efflusent
Effluant
Effluent
Effluent
Effluent
Effluent
Effluent
Effluant
Effiuant
Effiuent
Effluant
Effluant
Effluent
Effluent
Effluant
Effluant
Efflusnt
Efflusnt
Effluent
Effluent
Effiuant
Effluent
Effiuant
Effiuent
Effluent
Efflwent
Efflsant
Efflwent
Effluent
Effluant
Effluent
Effluant
Efflugnt
Effluant
Effluent
Effluant
Effluem
Effluent
Effluent
Effluant
Effluent
Effluznt
Efflsent
Efflwent
Effisent
Efflwant
Effluant
Effluent
Effluent
Efflugnt
Effluent
Effluant
Effluant
Effiuent
Effluant
Effluent

Analysis Group
BMA-Water
BMNA-Water
BMA-Water
BMA-VWalar
BHA-Water
BMNA-Water
BHA-Water
BMA-Water
BMA-Waber
BNA-Water
BMA-Water
BMNA-Water
BMNA-Water
BNA-Waler
BhNA-Waler
BHA-Water
BMA-Waiar
BMA-Waler
BMA-Water
BMA-Water
BMA-Watar
BMA-VWabar
BMA-W aber
BNA-Water
BNA-W ater
BNA-W ater
BMNA-YW aler
BHA-Water
BNA-W ater
BMA-Watar
BMA-W aler
BMA-Waler
BMA-W ater
BMA-Water
BMA-VVater
BMNA-M abar
BMA-Waber
BMNA-Water
BMA-Watar
BNA-Watar
BMA-Waber
BNA-Water
BNA-YYater
BNA-Water
BHA-Water
BhA-Waler
BMA-Walar
BHA-Water
BHA-Water
BhA-Water
BMA-Water
BMA-VWater
BMA-Water
BMA-Water
BMA-Watar
BMA-Waler
BMNA-Watar
BMA-Water
BNA-Water
Bha-Water
Bha-Waler
BHA-Water

Appendix 3

Companent
1,2,4,5-Tetrechlorobanzena
1.2 4-Trichlorcbanzana
1,2-Dichlorobsenzens
1,3.5-Trinitrobenzeng
1,3-Dichlorobenzens
1,3-Dinitrobenzene
1 4-Dichlorobanmene
1.4-Maphihoquinone
1-Naphtivylamine
2.3 4 B-Tetrachlorophenol
2 4,5-Trichlorophenol
2,4,8-Trichlorophenol
2 4-Dichlarophanal
2 4-Dimathyiphenal
2 4-Dinitrophenol
2 d-Dinitrotoluens
2 B-Dichlorophancd
2, B-Dinilrotolusne
2-Acetylaminofluorens
2-Chioronaphihaleng
2-Chiorophanol
2-Methyl-4 B-dinitrophenol
2-Methyinaphinalene
2-Naphthylaming
2-Mitroanding
2-Nitrophenol
2-Picoling
3,3-Dichlorobenzidine
3,3 -Dimetivyibenziding
J-Methylcholanthrana
J=Nitroaniline
4 4'-00D
4,4-DDE
4.4-D0OT
4-Aminabiphenyl
4-Bramophamd phenyl athar
4-Chigro-3=mathyiphenal
4-Chigroaniling
4-Chlgrophamd phenyl ethear
d-Mitroandine
4-Mitrophenol
S-Mitro-o-toluidine
7,12-Dimethylbenziajanthracens
Acenaphthang
Acenaphthylena
Acelophenana
Aldrin
Aniline
Anthracens
Azobenzene/1 2-Diphenylhydrazing
Banziding
Berzo(ajanihracens
Berzola)pyrane
Benzo{b)flucranthena
Banzo{g,h,ijpandans
Benzolk fiuoranthens
Benzy alcohaol
Bis(2-chloroethoxy)methane
Bis{2-chloroathyljether
Big{2-chlorolsopropylether
Bis{Z-sthylhaxyfiphthakate
Butyl benzy phihalate
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Chemical analyses of effluent and receiving water
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Efflsant
Effisant
Efflant
Efflwsant
Efflusant
Efflwent
Effiant
EfMwant
Efflisent
Efflwant
Effluant
Efflusent
Effluant
Effluant
Effluant
Effluent
Efflusnt
Effluent
Effluant
Efflueni
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluan
Effluent
Effluam
Efflugm
Effluent
Effluent
Effluent
Effluent
Effluant
Effluent
Effiuent

Effuant
Effuent
Effisent
Effisant
Effiuant
Effisant
Efflent
Effluant
Effeant
Efsant
Effuent
Efflusant
Effluant
Effluent
Effluant
Efflusant
Efflusent
Efflsent
Efflsant
Efflsant
Efflusnt

BHA-Waltar
BHA-Waler
BHA-Waler
BHA-Water
BHA-Waler
BHA-Walker
BMA-Water
BHA-Water
BMA-Water
BHA-Waker
BMA-Waler
BMNA-Water
BMA-Water
BMA-Water
BMA-Waler
BMA-Water
EMA-Water
BMA-Water
EBMA-Waler
BMNA-Water
BhA-Walber
BMA-Water
BNA-Water
EMNA-Watar
EBMA-Water
BNA-Walar
BMA-Water
BMNA-Water
BhA-Water
BhA-Waler
EhA-Water
BMA-Watar
BMA-Water
BMA-Water
BMA-Walar
BhA-Waler
BHA-Water
BhA-Water
BNA-Walar
Bha-Waler
BMA-Waler
BMA-Water
BMA-Walar
BMA-Water
BMA-Waler
BMA-Water
BMA-Waler
BMA-Waler
BMA-Water
BHA-Water
BMA-Watar
BMA-Watar
BMA-Watar
BMA-Watar
BMA-Water
BMA-Water
BMA-Watar
BMA-Water
BMA-Water
BMA-Water

Chryseng

Di-n-butyl phihalate
Di-neoctyl phthalate
Dibenzoia,hjanthracens
Dibenzaohuran

Diglgrin

Digthy! phthalate
Dimethyl phihalate
Dirmathyaminoazobenzens
Dinosed

Diphamdamina
Endaosulfan |

Engasulfan Il
Endosulfan sulfate
Endrin

Endrin aldehyde

Ethy methanesulfonate
Fluoranthene

Flugreng

Haptachlor

Heaptachlor epoxide
Haxachlorobenzens
Hexachlorobutadiens
Hexachloreryelopentadiansa
Hexachlorosthane
Hesachloroprogansa
Ingenc{1,2 3-cd)pyrena
Isaphorone

Isosalrobe

Methapyrilens

Methyl mathanesulfonate
M-Nitrosodi-n=butylaming
M-Nitrosodi-n-propylaming
M=Nitrosodiethytamine
M-Nitrosodimethytamine
N-Nitrosodiphemyaming
M-Nitrosomethylethylamine
M-Nitrosomarphaling
M-Nitrosopiperidine
H-Hitrosopyrrolidine
Maphthalane
Hitrobenzene
Mitroquinoline-1-oxide
Pentachlorobanzane
Pantachloroathana
Pentachloronitrobenzens
Pentachlorophenal
Phenacetin
Phananthrena

Preanol

Pyrens

Pyridine

Safrole

alpha-BHC

beta-BHC

delta-BHC

gamma-BHC

. p-Cresols

o-Cresol

o-Toluidine
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041 S0z
0451502
D4 &R
0415002
D401 502
41 502
D4r1 5002
401502
04r1 502
D4 502
D41 502
0411602
04115002
041 802
041 502
04r18002
0481 502
DaM 502
04M50E
Dar1 502
04M1 502
041502
04M 602
041502
041502
041502
04MS02
041502
04MS02
04502
0415702
041502
041502
041502
04502
04502
O4M 502
041502
D4nEnz
041502
04M 502
04M 502
041502
041502
041502
041502
041502
041502
041502
04M5/02
041502
04115/02
04M5/02
041502
04502
041502
041502
041502
04M502
041502
041502
41502
041502
0415002

Effluesil
Effluent
Effluent
Effluant
Effluent
Effluant
Effluent
Efflueni
Effluent
Effluent
Effluent
Effluant
Effluem
Effluant
Effluant
Effluant

Effluent
Effluant

Bio-AGPILIMNut  Algal Growth Patential

Bio-Toxicology
Bio-Toxicoiogy
Bio-Toxicology
Big-Toxicology
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Waler
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Waler
GC-Watar
Metals-\Water
Metals-\Water
Metals-Waber
Matals-\Water
Metals-Water
Metals-\Water
Metals-Wabar
Maetals-WWaler
Matals-Walter
Matals-\Water
Metals-Water
Metals-Water
Matals-Watar
Mutrients-Liguid
Mutrients-Liguid
Mutrients-Liguid
Mutrignis-Liguid
Mutrients-Liguid
BHA-Waler
BHA-Walar
BMA-Waler
BMA-Waltar
BMA-Waler
BHA-Waler
BMA-Water
BMA-Walar
BMA-Water
BMA-Water
BMA-Water
BMA-Walar
BMA-Watar
BMA-Walar
BMA-W ater

Binassay-Acute-Screen-FW-C dubia, LCS0
Bloassay-Acule-Screan-FW-Fish, LGS0
Bioassay-Acute-Sern-FW-Fish, LCS0-dechir
Bioassy-Acute-Scm-FW-Cdubia, LCS0-dachir

Alachior

Ametryn

Atrazing
Azinphos Methyl
Bromiacl
Butylate
Chiorpyrifos Ethi

Chiorpyrifos Melhyl

Diazinon
Ethion
Ethoprop
Fenamiphos
Fonafos
Hexazinona
Malathion
Metalo
Melolachlor
Matribuzin
Mevinphos
Hakad
Morflurazon
Parathion Elvyl
Parathion Methyl
Phorate
Prometryn
Simazina
Aluminum_308
Arsenic
Cadmium
Calcium
Chromium
Copper
Iron_271

Lead
Magnesium
Mickel
Salanium
Sihved

Zing
Ammonia-N
NOZNO3-N
N_KJEL_TOT
O-Fhosphate-P
Todal-P

1.2.4.5-Tetrachlorobenzens

1,2.4-Trichlorobanzene

1,2-Dichlorobenzens
1,3,5-Trinitrobenzana
1.3-Dichiorobenzene
1,3-Dinitrobanzang

1 4-Dichiorobenang
1 4-Naphthoquinons

1-Maphthylamine

2,34 6B-Tetrachiorophenol
2 4. 5-Trichiorophenal

2 4 B-Trichlarophenol

2 4-Dichiorophencd

2 4-Dimetivyiphanol

2 4-Dinitrophenol
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3.8 mg OnyWl
100 LCS0
100 LCS0
100 LCS0
100 LCS0
0.58 ugil
0.048 upl
0.048 upil
0.048 ugllL
019 ugiL
018 ugiL
.048 gl
0.096 upill
0.067 ugiL
0.048 ugl
0.096 upll
0.19 ugiL
0,096 ugl
0.0%6  ugl
0.14 ugill
0.24 uglL
0.48 ugL
(096 uglL
0.18 ugiL
077 ugL
0.096 ugll
0.14 ugl
0.096 ugl
0048 uglL
0.14 uglL
0.048 ugll
180 UGl
3 ugiL
0.032 uglL
24.1 mgiL
2 ugiL
a7 ugl
208 uglL
0.57 ugfl
3 mgil
2 ugiL
0.5 UGl
0.25 ugiL
28 ug'L
053 mg ML
028  mgMNL
1.5 mg ML
0.68 mg FL
0.87 g PIL
0.96 ugiL
0.96 ug'L
0.96 uglh
ia ugll
0.96 ugll
1.8 ugfl
0.96 ugL
19 ugiL
9.6 ugll
1.8 ugilL
0.96 ugi
0.96 ug'lL
0,96 ugfil
a8 uglL
14 ugil

r»cEr»—-—prCcr—-—-C-~CCECCECCCCECCECCCCECC=CCCCCCCorrEX

[ =

EECCCECCECEEEECECE

0.1

=]
&

0,048
0.048
0.048

018

018
0.048
0.096
0.048
0,048

019
0.096
0.095

0.14

024

0.48
0.096

018

077

0.3

2.32
0,192
0,182
0182
0.76
0,76
0182
0.384
0192
0.192
0.384
0.76
0.384
0.384
0.56
0,96
152
0.384
0.76
3.08
0.384
0.56
0.384
0182

180
58



0415002
041502
04/ 5002
041502
041502
04502
D450z
Dansm02
04r502
041502
D4 ez
Q41502
4802
41502
041502
/15002
01 5002
0451502
0411502
041502
041502
a4 s
41502
041502
041502
041502
04/15/02
04715102
4502
4r15/02
a/1a02
(718002
04/15/02
D411 502
0415002
0415002
0411502
041502
04115402
D4/15/02
04115/02
04/15/02
D415/02
411502
D4/15:02
(i 15002
041502
04415002
41502
015002
041502
041502
041502
041502
041502
04/1 502
(4 502
041502
041502
0415002
04502
041502
041502
041502

BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLAMNKS
BLAMNKS
BLANKS
BLAMKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLAMKS

BLAMKS
BLANKS
BLANKS
BLANKS
BLAMKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLAMNKS
BLANKS
BLANKS
BLAMKES
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLANKS
BLAMKS
BLANKS
BLANKS
BLANKS
BLAMNKS
BLANKS
BLANKS

BNA-Waber
BNA-Water
BNA-Water
BMA-Water
BHA-Water
BMA-Water
BMA-W ater
BMA-Water
BHA-Waler
BMA-Waler
BNA-Water
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BMA-Water
EMNA-Water
BMA-Water
BMNA-Water
BMNA-Water
BHA-Water
BHA-Water
BMA-Water
BHA-Waler
BhA-Water
BHA-Waler
BHA-Waler
BMA-Waler
BMA-Water
BHA-Water
BMA-Water
BMA-Water
BMA-\Watar
BMNA-Water
BNA-Water
BNA-Waler
BHA-Water
BNA-Vater
BHA-Water
BMA-Water
BMA-Walar
BHA-Walar
BMA-Water
BMA-Waler
BMA-Watar
BMA-Walar
BHA-Watar
BMA-Waler
BMA-Water
BMHA-Watar
BHA-Wabar
BMA-Waber
BNA-Water
BMNA-Water
BMNA-Wabar
BNA-Waber
BMNA-Waber
BNA-Water
BNA-Water
BHNA-Watar
BNA-Water
BNA-Waler
BHA-Water
BHA-W atar

2,4-Dinkrotohsens

2 6-Dichlorophanal

2 8-Dinitrofolwena
2-Acetylaminoflucrans
2-Chloronaphthalana
2-Chloraphenal
2-Metinyl-4, B-dinitrophanal
2-Methyinaphihalkens
2-Maphthylaming
2-Nitroaniling
2-Mitraphanal

2-Picoline

3, 3-Dichlorobanzidng

3, 3-Dimethyibenzidine
3-Methyicholanthmena
3-Nitroaniline

4.4-00D0D

4,4-DDE

4 4-DOT

4-Aminobiphanyd
4-Bromophenyl phany| elher
4-Chloro-3-mathylphenol
4-Chioroaniling
4-Chlorspheny phemy athar
4-Mitroaniline
4-Mirephenal
S-Mitro-o-toluiding
T.12-Dimetiibenz(ajanthracana
Acenaphthana
Acenaphthylane
Acatophanona

Aldrin

Al

Anthraceng

Azobanzena/1 2-Diphesrylhydracine
Banzidirg
Benzolajanthracena
Beanzo{a)pyrena
Benzo{bjfluoranthane
Benzo(g.h.j)peryens
Banzol{kfluoranthans
Benzyl alcohol
Big{2-chloroathoxyjmathans
Big{2-chloroethyljether
Bis{2-chioraisapropydjathar
Bis{2-thyihaxyljohthalate
Butyl benzyl phthalate
Chryseng

Di-n-butyl phthalate
Di-n-octyl phihalate
Dibenzo{s hjanthracens
Dibenzofuran

Deddrin

Deatiyd phthalate

Dimetiyd phihaiate
Dimathylaminoazobenzene
Dinosaeb

Diphenylamine
Endosuifan |

Endosuifan |I

Endosulifan sullate

Endrin

Endrin aldehyde

Ethyl mathanaesutfonata
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3358344

uglt
ugfL
ugiL
ugiL
ugiL
ugdl
ugll
ugil

533414

vgll

;3335313 385 315 41
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04502
415002
4115002
041502
0415002
41502
O4r1 502
41502
41502
0411502
(41502
041 502
04715002
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Appendix 4
Explanation of Biological Measures

(1) Habitat Assessment:

Eight aspects of the physical structure and extent of disturbance are ranked, with 20 possible points for
each factor (FDEP SOP FT 3100, based on Plafkin ef al., 1989 and Barbour and Stribling, 1994). The Habitat
Assessment score includes types and amounts of benthic substrates, water velocity, amount of sand or silt
accurnulation, extent of artificial channelization, bank stability, and riparian zone width and vegetation type. All
scores are summed to yield an overall Habitat Assessment score. Habitat Assessment score ranges from 11-
160 and overall habitat quality is assigned to one of four categories: Optimal (120-160 points), Suboptimal (80-
119 points), Marginal (40-79 points), and Poor (11-39 points).

{2) Effluent and Water Samples from Control and Test Sites

Algal Growth Potential (AGP): The effluent and water from control and test sites are autoclaved, filtered
(0.45um), inoculated with the unicellular green alga, Rhapidocells subcapitata (formerly Selenastrum
capricomutum), and incubated for 14 days. The algal growth potential (AGP) value is the peak growth of the
alga within that 14-day period, recorded as mg dry weight/L (Miller et al. 1978). Raschke and Shultz (1987)
found that an AGP above 5.0 mg dry weight/L represents a “problem” threshold for fresh receiving waters,
implying nutrient enrichment. High AGP values may constitute one line of evidence for violation of FAC 62-302.530(47),

FAC 62-302.530({48)(a) and/or 62-302.530(48)(b).

The concentration of nutrients in a water sample may be used to calculate the expected yield of AGP under
the assumption that other required nutrients (e.g. silicon, micronutrients) are present in excess (Miller et al.
1978). The expected amount of production is calculated as 38 times the total soluble inorganic nitrogen (nitrate
and nitrite plus ammonia) under nitrogen limitation or 430 times the ortho-phosphate (OP) concentration under
phosphorus limitation with an error of + 20%. When the ratio of nitrogen to phosphorus (N: P) is less than 11:1,
nitrogen limitation of algal production is likely. When the N: P ratio is above 11:1, phosphorus limitation is likely.
Production of lower biomass than expected may be evidence of growth inhibition related to toxic compounds
present in the water sample tested and may be a violation of FAC 62-302.530(62).

(3) Periphyton Assemblages

Chlorophyll a Content: Chlorophyll a content was measured in periphyton samples to estimate algal
biomass (APHA 1992, modified from Standard Methods 10200H). High algal biomass implies nutrient stress
{Stevenson and Bahls 1988) and may be a violation of FAC 62-302.530(47), 62-302.530(48)(a) and/or 62-
302.530(48)(b).

Cell Density: Cell density was eslimated as number/cm? for periphyton samples (APHA 1992, modified
from Standard Methods 10200F and 10900G).

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Siress lends lo
reduce the number of different types of algae present in a sample, but moderate nutrient enrichment of nutrient
poor waters may sometimes be correlated with increased algal taxa richness (Stevenson and Bahls 1899).

Community Composition: Shifts in relative proportions of major groups of algae downstream of a paint
source, compared to upstream, control conditions, may indicate negative effects of a discharge (Stevenson and
Bahls 1999) and may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or
62-302.530(82).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a
measure of biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa
are abundant as compared to an area where many taxa are present with more equitable abundance among
taxa (Magurran 1988). Low diversity scores related to a facility’s effluent may constitute violations of FAC 62-
302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).

{4) Benthic Macroinvertebrate Assemblages

Taxa Richness: Taxa richness is the number of distinct macroinvertebrate taxa present in a sample.
Stress, habitat destruction and pollution tend to reduce the number of different types of organisms present (Karr
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and Chu 1998). Decreases in taxa richness related to a facility's effluent may constitute violations of FAC 62-
302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).

Percent Contribution of Dominant Taxon: Percent contribution of the dominant taxon is calculated by
dividing the number of individuals in the most abundant taxa by the total number of individuals counted. Percent
contribution of the dominant taxon tends to increase with increasing perturbation (Plafkin ef al., 1989). Increases
in the percent contribution of the dominant taxon related to a facility's effluent may constitute violations of FAC
§2-302.530(47), 62-302.530(48)(a) and/or 62-302.530(48)(b).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a
measure of biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa
are abundant as compared to an area where many taxa are present in equitable abundance among taxa
(Magurran 1988). A decrease of 25% in Shannon-Weaver diversity between results from Hester-Dendy multi-
plate samplers incubated for 28 days at test and control sites constitutes a violation of FAC 62-302.530(11).

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 (Beck 1954). A site with a high Florida Index score is considered healthy (Ross 1990). Decreases in
Florida Index points related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-
302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present.
More EPT taxa are usually present in unpolluted waters (Plafkin et al., 1989, Wallace et al., 1996). Decreases in
the number of EPT taxa related to a facility’s effluent may constitute viclations of FAC 62-302.530(47), 62-
302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).

Community Composition: Shifts in proportions of major groups of organisms downstream of a point
source, compared to upstream, control conditions, may indicate negative effects of a discharge (Karr and Chu
1998). Shifts in community compasition related to a facility's effluent may constitute violations of FAC 62-
302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).

Functional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates
based on how the group feeds (e.g. predators, deposit feeders, etc.). In Florida, pollution may be responsible
for reducing the numbers of filter feeders (FDEP 1994) and shredders (EA Engineering 1994). Changes in the
proportions of functional feeding groups related to a facility's effluent may constitute violations of FAC 62-
302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).

The Stream Condition Index (SCI): The SCl is a composite macroinvertebrate metric (Barbour ef al.
19963, b) developed for Florida. Using data from qualitative dipnet samples, the SCI assigns points to seven
parameters, depending on how closely each parameter approaches an expected reference condition (see Table
4, Barbour et al. 1996a, b). Points are summed to yield a final SCI score (range 7-33, depending on region and
index period). Included in the calculation of SCI are taxa richness, number of EPT taxa, number of Chironomid
taxa, percent contribution of the dominant taxon, the Florida Index, percent contribution of Diptera, and the
percent contribution of suspension and filter feeders. Scores are broken into four ordinal groups: Excellent,
Good, Poor and Very Poor. A decrease in ordinal SC| score from the Control to the Test Site may be evidence
of degradation related to a facility's effluent. An SCl score of “Poor” or "Very Poor” related to a facility's effluent
may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).
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Appendix 5
Typical Values for Selected Parameters in Florida Waters

Percentile Distribution (1617 stations)

CONTROL SITE

| Parameter [ 5% [ 10% | 20% [ 30% [ 40% [ 50% | 60% | 70% | 80% | 90% | 95% | Measured |
Periphyton

31| 0. i ; : 94 | 645 | 1051 | 17. , ;

Ghlorophyl a (i "_TEJ’"‘Z:* 0.3 043 | 0.77 | 1.04 | 216 | 294 00 | 39.51 | 60.85 | No data
H-O Diversity 084 | 212 | 248 | 274 | 288 | 3.09 | 3.25 | 340 | 352 | 3.76 | 3.90 2.4
Qualitative Taxa
Richness 9 12 17 20 22 | 245 | 26 28 3 37 53 22
H-D Taxa Richness 6 6.5 g 11.5 13 15 17 21.5 26 29 3z 14
Nutrients (mg/L)
Total Kjeldahl Nitrogen | 030 | 0.39 | 056 | 073 | 0.87 | 1.00 | 111 | 1.26 | 149 | 1.93 | 2.80 0.45
Ammonia 002 | 002 | 004 | 00O5 | 006 | 008 | 011 | 0.14 | 020 | 0.34 | 0.60 0.072
Mitrate and nitrite 0.01 001 | 003 | D05 | 0.07 | 010 | 014 | 020 | 032 | 0.64 | 1.05 0.038
Total Phosphorus 002 | 003 | 005 | 006 | 010 [ 013 [ 018 | 025 | 039 | 0.74 | 1.51 0.094
Ortho-phosphate 001 | 001 | 003|004 | 005|008 | 011 | 017 | 0.27 | 0.59 | 1.37 0.034
Turbidity (NTU) 060 | 090 | 1.20 | 145 | 210 | 280 | 3.60 | 4.50 | 6.65 | 1045 [ 16.30 26

TEST SITE

[Parameter [ 5% | 10% | 20% | 30% | 40% | 50% | 60% [ 70% [ 80% | 90% | 95% | Measured |
Periphyton

; 043 | 0. ; d ? 645 | 10.51 ; i :

Chiorophyll a {mgimz',l 0.31 77 | 104 | 218 | 204 17.00 | 39.51 | 60.85 | No data
H-D Diversity 084 | 212 | 248 | 274 | 288 | 309 | 325 | 340 | 3582 | 3.6 | 3.90 0.9
Cuialitative Taxa o | 12 | 17 | 20 | 22 |245| 26 | 28 | 31 | 37 | 53 7
Richness
H-D Taxa Richness i 6.5 2] 115 | 13 15 17 | 215 26 29 3z 15
Nutrients (mg/L)
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 087 | 100 | 1.1 1.26 148 | 183 | 2.80 1.1
Ammonia 002 | 002 | 004 | 005 | 006 | 008 | 011 | 014 | 020 | 0.34 | 060 0.13
Nitrate and Nitrite 0.01 0.01 003 | 005 | 007 | 010 | 014 | 0.20 | 032 | 0.64 | 1.05 0.097
Total Phosphorus ooz | 003 | 005 | 006 | 010 [ 013 [ 048 | 0.25 | 039 | 0.74 | 1.51 0.60

| Ortho-phosphate 001 | 001 | 003 | 004 | 005 | 008 | 0.11 | 017 | 0.27 | 0.59 | 1.37 0.43
Turbidity (NTU) 060 | 090 | 1.20 | 145 | 210 | 280 | 3.60 | 4.50 | 6.65 | 10.45 | 16.30 11

Taxa richness and diversity values are for benthic macroinvertebrates, H-D = Hester-Dendy sample. Qualitative taxa richness
= number of taxa collected in standardized dipnet samples. Diversity = Shannon-Weaver H'. NTU = Nephelometric turbidity
units. Adapted from Joe Hand, FDER, personal communication, 1991, (data collected 1980-1989).
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Appendix 6
Bioassay bench sheets: Acute toxicity screening.

Microbiological Results

Additional Physical and Chemical Measurements
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siehgnet DAsREtoR LR,
© pensacola, Fu 32501

filait

Project: SONIFAY WAT® Type: ¥ Requested By: BUTTS-
Site Date Time ggg_th Log  Samplers
EFFL Q.1

: 04/15/02 1000 0.15 10182 BU
NOTE: DO=6.74 PHa=§.54 COND=218 TEMPa22.29°C

Code

Parameter Units Site ID B,
: ¥ BFFL :

00029
00076
20080

20310
; u 90530

00900
31501

31618

Log  Number oG 1ﬁ1a2
Turbidity NTU 7
Celor

: : PE-Co 30 7 e
BOD, 5 day, total mg/l  2U b i

‘Residue, nenfilt. mg/ i 13n i,
Hardness mz/l 69

Total colifomm #/100ml 220

Fecal coliform #/100ml 10w

A

denotes mean, B counts upacceptable, J estimate; K less than

L greater than, 0C data lost, P toc numercus tc count, Q out of

holding time, T value below detection limit, U not detected

“— SR



Northwest District Laboratory
160 Governmental Center
Pensgacola, FL 32501

A denctes mean,
L greater than,
holding time,

—— - — e |
Project: BONIFAY WWTP Type: DW Regquested By: BUTTS
Site Date Time Depth Log Samplers
UPSTREAM 04/16/02 1040 0.15 10205 BUTTS
NOTE: PH=6.54 DO=7.12 CONC=170 TEMP=21,73°C
DOWNSTREAM p4/16/02 0930 0.15 102068 BUTTS
NOTE: PH=6.B8 DO=7.55 COND=203 TEMP=22.13°C
Coda Parameter Units Site ID Site ID
UPSTREA COWNSTR
M EAM
0002% Log Number LOG 10205 10206
00076 Turbidity NTU 26 11A
00080 Color Pt-Co 160 80n
00310 BOD, 5 day, total mg/1 1.7A 1.8
00530 Residue, nonfilt. ma/1 26 13
003900 Hardness i mg/1 70 72
31501 Total coliform §/100ml &&E0 7E5A
31616 Feeczl coliform #/100ml &10B 295A
- — - - — - =__=L
F e —— S

B counts unacceptable, J estimate, K less than
00 data lost, P too numerous te count, Q out of
T value below detection limit, U not detected
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Appendix 7
Habitat Assessment Field Sheets.

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION ©

PHYSICAL/GHEMICAL GHARAGTERIZATION FIELD DATA SHEET minse

LB TTING L] ETCRET STATORMANER; | DATE juiZn: S vias 007 OF WATET
(i sy P332 02. 003 | Ias-tf..q:.?Syo Cane garven cegsk |
FEMARIS LOGATIN: Tm- o8 A mﬁ" gl =TT |

TEST SITE rn". BOMIFAS el e | |
FIFARIAN ZONENNSTREAM FEATURES

Predaminant Land-Uso in Watershed (specily sk parcent in sach category): , ;
ForestNatural swmm Fiold'Pagturo | Agricultursi | Hesidaatinl | Commarciel | Indusiriaf mmlspui__:iﬂ
Local Walershed NPS Poliution (eheck voxl: No evidence i #
Witlln of riparan vegatation. (m) :
m!g.aﬂhdlarﬂﬂdu

0 4

ek g g msmmm-maﬂ] mmmmtm

SELIMENTISUBSTRATE by S i
Sadiment Odors:  Normak:[ ] Sewage: [ ] Pewaleurn:| | Ghemical: || Anacrobis E Gthar E Aug Ty
Secimont Olls: Absent: ant ] M :

Sedirent Deposition; Studge: || Sand smatherng: g

Substrale Types ___|% coversgols fmes sampled
Woody Debris (Snogs) | ] _{

Leal Packs or Mats

Aquatic Vegotalion " !
Hock or Shell Rubale ::
Undercut banksMaoots i
WATER GUA
EIIL,‘,:':-; e 14568 - : | .
System Type : Strearn: X { 5/ aggg ?fwﬁm_a Lok [ wetiand:[ ] Eswary: [ Jotner 7] _____ 1
Water Odors {hock bol:~ Nermatl | Sewnge:[ ] Pewoleum: ] cremca:[]] mmﬂﬂm i
Water Surfuce Oils [chock bowyi Nono:[ | Shean:[ ] Gloha:[_| Slick: [FY ]
Clavity {chack beog: mmr['_j Shightiy tuﬂ:iﬁl[] mﬁd:ﬁ Opl:plEl ¢
Calar (chuck ba): Tarvie: [R]  Green (wigas): (K} mm-[j ower[ ]

Wealher Condiiens/Notas: : Abundanog: AlEnl Duﬁm A 1
Hﬂ f Sor LLJ‘M- --Jw"'?‘f’, 'f'ﬂq” Fﬁ'lphﬁl:ﬂ FE' 1% ﬁn
Patsd st ladse-like metorial T | mtwu B O
GuAT Falk Ironveulfar Baclerda. T o rl it

[EmarLma TE. i -
£ ﬁThﬂ. G Batds % ﬂ-ﬁ:‘ {'Hl:q

S
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (5-27-36|

SuBwITTIG AGENCY Co0E RO TC STORET STATION NISDGR: MWOE | AECERANG BODY GF WATER:
A A 32.02.003) [03-]3-01r CANP BRAVCY Ce EGH
MEMARKS., Comre: oo TAIF [A0M PESE [ranone
TEST SITE Balmes | poviEAY w17 73
Habitat Parameter Optimal ___Marginal Paar
Primary Habitat Four or more productive Three productive ; ; ;
: habitats prasent (snags| habitats present. Two productive lﬁm:" v o
Gﬂmpnnents e habitat, S hahbitals presen, Las itat.
Irem racls, Squaic |} ACORAS ST nan desirable habilal hatitat is sovious.
Substrate Ej m:;“mﬁ“f F""'H" i “msg'ﬂ?'“":r“” irequently disturbed | subsliaes unsiable or
Diversity ”}“’i:'i":",'ifh‘-,?"} " ‘::g:l i or f:tr:wd, smo arnﬂ. :
& . 1 1 k| = A -4 b1
reater than 30% | 16% to 0% productive | 6% 10 15'% Less than 5%
Aﬁ'ﬁ:ﬁﬂf E grr:'ﬂ';lﬂ: g.bﬂll habitat, by aarial axtent.| productive habitat | productive habitat.
¥ 20 19 18 17 16 15 14 13 12 11 088 76 sfHaz
Max. cbsenad al Max, chsarved al Max o Max. obsaved &
Waler ] e maanck 20.25|  typical transect: .w:ﬁa?b:‘muﬁf typical transect
Velocity mysec. but < 1 misec 0.1 to 0.25 missc 0.05 10 0.1 misec ':gtﬂﬁmmﬁf?:m}
: 20 1918 17 16 15 14 1312 1 0987 ..s.i"q.t'z:
Habliat Less than 20% of 20%-50% of Smatharing of 50%- | Smothering of
a @ habilats alfected by habitats eifecled by | B0% of habitals wilh | >80% of habitats
Smothering gand or &l sand or sl sand or silt, pools | “with sand or sill, 3
______ =4 accumulalien accumulalion mfmml q:;s w
: T B
Primary Score [22] | 20191817 16 15 14 13 1211 08 8 7( P i52
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Appendix 8
Periphyton collected from glass microscope slides incubated for 28 days upstream and downstream of
Bonifay Wastewater Treatment Facility discharge, 15 April 2002. Taxa collected and density {numhar.fmnz}
rounded to nearest individual.

Coniral Site  Test Sile
Bacillariophyceas

Achnanthes exigua 601 1410
Achnanthes hungarica - 235
Achnanthes lanceclaia B0z 1880
Achnanthes minulizsima T218 5876
Achnanthes rupestoldes 1002 .
Achnanthes sp. - 840
Cymbella mexicana - 235
Cymballaceas 401 .
Dvploneis sp. - 235
Eunatia bilunans - 705
Eunatia monodan 200 -
Eunotfa sp. 16641 33143
Fragilariaceas 401 -
Gomphanema affine 601 -
Gomphonema parvulum 24086 3761
Gomphonema Sp. T418 1410
Gomphonema fruncalum 401 470
Gyrosigrma sp. - 235
Hippodonta capifala - 235
Melosira sp. - 1410
Mavicwla constans 401 470
MNavicula cryplocephala 601 470
Naviewla cryplotenella - 235
Mawvieula minima 2205 2351
Navicwa pupula 200 -
MNaidium sp. . 235
Nilzschia amphibia 407 470
Nitzschia sp. 1002 2821
Synedra sp. - 470
Synadra uina - 235
Chiorophyceae
Ankistrodesmus falcatus 200 705
Charscium sp. . 470
Chiorella sp. &01 5876
Owdogonium sp. &01 235
Protococcus sp. - 21390
Stigeocionium sp, - 705
Cyanophyceas
Anabaena sp. 1403 470
Aphanocapsa sp. - 235
Cyanobium parvum 401 3526
Lyngbya sp. 1804 -
Oscifatona formosa - 235
Oscilatora sp. 1002 940
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Appendix 9.

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated upstream and
downstream of the Bonifay Wastewater Treatment Facility for 28 days (15 April 2002). Taxa collected and
density (number/m2) rounded to the nearest individual (n = 3 samples per site).

Control Site Test Site

Crustacea:
Amphipoda
Hyalella azteca
Decapoda
Cambaridae
Annelida:
Cligochaeta
Bratislavia unidentata
Daro digitata complex
Dero sp.
Haher speciosus
Maididae
Nafs communis complex
Pristina sp.
Slavina appendiculata 40
Mollusca:
Gastropoda
Farrissia sp.
Micromenelus sp.
Physella sp.
Insecta:
Coleoptera
Hydrocanthus sp.
Diptera
Chironomidae
Chironomus sp.
Cricotopus bicincius
Dicrotendipas modesius
Dicrotendipes simpsoni
Odontom yia sp.
Paratanytarsus sp.
Polypedilum illinoanse grp.
Polypedilum scalagnum grp.
Polypedilum sp.
Polypedilum fritum
Thienemannimyia grp.
Qdonata
Argia tibialis 3 -
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Appendix 10

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and downstream of
Bonifay Wastewater Treatment Facility (16 April 2002). Taxa lists and number of individuals counted.

Control Site Test Site
Crustacea:

Amphipoda
Hyalella azteca 1 -

Annelida:

Oligochaeta
Bratislavia unidentata
Dero digitata complax
Glossiphoniidas
Haber speciosus
Limnodrilus hoffmeister
Nais communis complex
Oligochaeta

Mollusca:

Gastropoda
Ancylidaes
Ferrissia sp.
Micromenetus difatatus
Physella sp.

Felecypoda
Corbicula sp.
Sphaeriidas

Insecta:

Diptara
Alrichapegon sp.
Chironomidae
Chironomus sp.
Cricolopus bicinctus
Larsia decolorata
Limnophyes sp.
Matarsia sp.
Paracladopelma sp.
Paratanytarsus sp.
Polypedilum ilinoense grp.
Polypedilum scalaenum grp.
Thienemannimyia grp.
Tipufa sp.
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