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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Arrowhead International Campground WWTP
County Jackson
NPDES Number: FLO028738
State Permit Expiration Date: 26 June 1995
Toxics Sampling Inspection (XSI)
Date Sampled: 19 September 1994
Results: No organic constituents or metals were found at levels which

exceeded Class III standards.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 19 September 1994

Results: The effluent sample was not toxic to the fish, Cyprinella
leedst, however, 40% of the invertebrate, Ceriodaphnia dubia, were killed during
the 48 hour test. While this is not a violation of toxicity standards, it may be cause
for concern.

impact Bioassessment Inspection (IBI)
Date Sampled: 19 September 1994

Results: The results of the benthic community analyses suggested that
both sites were disturbed, but that conditions were somewhat worse at the test site.
Taxa richness, the macroinvertebrate component of Hulbert's Lake Condition
Index, and Shannon-Weaver diversity were less than that expected for a healthy
North Florida lake at both sites. The reference site community was composed of]
more clean water indicators (i.e., Pseudochironomus sp. and Qecetis sp.) than the
test site. However, pollution tolerant forms (e.g., Limnodrilus hoffmeisteri) were
common at both sites. Phytoplankton communities were not adversely affected by
the campground discharge. Algal biomass was very low at both sites (probably due
to nutrient uptake by the nuisance Hydrilla population.

Water Quality Inspection (WQL)
Date Sampled: 19 September 1994

Results: Nutrient levels found in the effluent were elevated,
particularly total phosphorus and nitrate-nitrite. Nitrate-nitrite was an order of]
magnitude higher than 95% of typical Florida lakes at both the reference and test
gites. This nitrogen enrichment is probably attributable to the discharge, which
jmay be directed to these areas via wind driven currents. Algal growth potential of]
the effluent was elevated (68.0 mg algal dry wt/L), corresponding to the nutrient
content. In contrast, receiving water values were very low. This suggests that the
excess bioavailable nutrients (especially phosphorus) were being used in the
production of nuisance growth of Hydrilla, which was extremely abundant
throughout the study area. Dissolved oxygen of the effluent was 1.9 mg/L, a
violation of the facility’s permit and of ambient standards, Rule 62-302.530(31) FAC.
Total and fecal coliform bacteria were within standards at both the reference and
test sites. In the effluent, fecal coliforms were within permit limits, but total
coliforms exceeded Class III standards. Because the holding time for this
analysis was exceeded, a water quality violation could not be cited. This indicates,
however that the facility may not be adequately disinfecting the discharge.
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Introduction

The Arrowhead International
Campground Wastewater Treat-
ment Facility is located in Jack-
son County, Florida. This is an
extended aeration sewage treat-
ment plant with a design flow of
0.015 MGD., During this survey,
the facility was discharging 0.006
MGD, which is its average flow.
Effluent is discharged to Merritts
Mill Pond, a Class III waterway
formed by the impoundment of
Spring Creek. Spring Creek is a
tributary of the Chipola River,

Permit limits are as follows:
flow (0.015 MGD annual average),
BOD and TSS (20 mg/L annual av-
erage), pH (6.5 to 8.5 8.U.’s), fe-
cal coliform bacteria (200 organ-
isms/100 mL), TKN (15 mg/L max-
imum), NH3z (§ mg/l. maximum),
total phosphorus (5 mg/L maxi-
mum), dissolved oxygen (2 mg/L
minimum}, and chlorine residual
{(minimum eof 0.5 mg/L for disin-
fection, maximum of 0,01 mg/L at
discharge) (see Facility Summary
in Appendix).

This facility has experienced
some problems in the past few
years, such as sewage spills and
violations of total phosphorus and
TSS permit limits. However, all
reported parameters for 1994
were within permit requirements,
and there is an improving trend
in phosphorous levels. The plant
operates between 33% and 46% of
design capacity. There are no pre-
vious or current enforcement ac-
tions on file for this facility.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological communi-
ty health was made between a ref-
erence site (located in Merritts Mill
Pond, 200 meters northeast of the
discharge) and a test site (also lo-
cated in Merritts Mill Pond, 30
meters southwest of the discharge)
(see maps in Appendix). Habitat

assessment was performed in sifu
to establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubic and Cyprinel-
la leedsi as test organisms, were
performed on an effluent sample
(Weber 1991}, The effluent was
analyzed for metals and for organ-
ic constituents (base neutral and
acid extractables, and pesticide ex-
tractables). Additionally, nutrient
analyses were performed on the ef-

Major characteristics of community structure of control and test sites.
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fluent, the reference site, and the
test site. Methods used for all
chemical analyses are on file at the
Tallahassee DEP Chemistry Labo-
ratory.

Benthic macroinvertebrate
communities were evaluated at the
reference and test sites. Inverte-
brates were collected via three Po-
nar grabs per site (Ross 1990). Phy-
toplankton was sampled at refer-
ence and test sites by subsurface
grabs. Chlorophyll ¢ was also de-
termined for phytoplankton com-
munities (Ross 1990). Bacterial
populations were analyzed for to-
tal and fecal coliforms following the
methods of APHA (1989). Algal
Growth Potential tests, using Sele-
nastrum capricornutum as the test
organism, followed Miller ef al.
(1978).

Explanation of Measure-
ments of Community Health

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

Taxa richness: It is generally
accepted that taxa richness is
among the most robust measures of
benthic community health. Anthro-
pogenic stress has a tendency to
reduce the number of different
types of invertebrates present in a
system, Algal taxa richness may
increase with moderate nutrient
enrichment, compared to an olig-
otrophic natural background, but
become reduced with extreme nu-
trient enrichment or toxicity.

Shannon-Weaver diversity:
This index is specified in the Flori-
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da Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirable, in
that they represent conditions
where only a few organisms are
abundant, to the exclusion of other
taxa. Such scores may be associat-
ed with organic/nutrient enrich-
ment and decreased dissolved oxy-
gen. Excessive numerical domi-
nance of a single type of organism
(a high % contribution of the domi-
nant taxon) is also associated with
disturbance.

Numbers of pollution sensitive
taxa; Unpolluted sites have char-
acteristic numbers and types of
taxa which are sensitive to anthro-
pogenic stress. These organisms
become rare or absent as the inten-
gity or duration of the disturbance
increases, For example, the Flori-
da Index assigns points to stream-
dwelling macroinvertebrates based
on their sensitivity to pollution (see
Ross 1990). A site with a high Flor-
ida Index score is considered
healthy (e.g., around 20 or more in
the Panhandle, around 15 or more
in the Peningula). For this study,
we employed the macroinvertebrate
component of the Lake Condition
Index (LCim) as a gauge of benthic
community health (Hulbert 1990).
Taxa are assigned either zero, one,
or two points based on their rela-
tive sensitivity to pollution, A min-
imum of 12 points for the macroin-
vertebrate component of the Lake
Condition Index (LCIyy,) is current-
ly considered necessary for a lake
to be deemed unaltered by human
activities. Species sensitivity data
from other sources, such as Hudson
et al. (1990), Lenat (1993), Farrell
(1992), Chang et al. (1992}, and
Whitmore (1989), are used as ap-
propriate.

Ephemeroptera/Plecoptera/Tri-
choptera Index: To calculate the

index, one simply sums the num-
ber of EPT taxa present at a sta-
tion. Higher EPT scores (e.g., 7 or
more in the Panhandle, 4 or more
in the Peningula) are associated
with healthier systems, while low-
er scores indicate stressed condi-
tions.

Community structure: A sys-
tem is generally congidered degrad-
ed if a substantial shift in the pro-
portions of the major taxonomic
groups (e.g., mayflies, riffle beetles,
etc.) is observed when compared to
areference site. In marine systems,
an increase in the % tubificid oli-
gochaetes, a decrease in the % pele-
cypods, and a decrease in the num-
ber of polychaete taxa are all con-
sidered indicators of disturbance.

Algal biomass: The density of
algal cells and the chlorophyll a
concentration are used as estima-
tors of biomass. A system has tra-
ditionally been considered nutrient
stressed when biomass exceeds
problem threshold levels, often re-
sulting in visible algal blooms, nui-
sance scums, and low dissolved ox-
ygen from the decomposition of the -
decaying algal tissue. A decreased
diatom to blue-green algae ratio
(calculated by dividing the number
of individuals in the Bacillariophy-
ta by the number of individuals in
the Bacillariophyta + Cyanophyta)
is often indicative of nutrient en-
riched conditions in flowing
streams,

Trophic composition/feeding
guilds: Undisturbed aquatic sys-
tems possess characteristic propor-
tions of organisms using various
functional feeding strategies, and
human disturbance shifts these es-
tablished feeding strategies. In
Florida for example, pollution is
known to reduce the numbers of fil-
ter-feeders (FDEP 1994) and shred-
ders (EA Engineering 1994).
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Effect of discharge on the benthie macroinvertebrate communily.

The Stream Invertebrate Index
for Florida (SIIF) is a composite
metric which is based upon the
macroinvertebrate communities
found at Florida Eco-regional ref-
erence sites sampled with dip net
sweeps {EA Engineering 1994).
The SIIF assigns 5, 3, or 1 point(s)
to a variety of invertebrate param-
eters, depending on how closely
that parameter approaches the ex-
pected Eco-regional reference con-
dition. Five points is the best score
for metrics which are particalarly
strong at discriminating between
healthy and impaired sites (see
SIIF calculation table in Appendix).
The following parameters are used

in calculating the SIIF for the Pan-
handle: taxa richness, EPT Index,
% contribution of the dominant
taxa, % Diptera, Florida Index, %
suspension feeders/filterers, and %
shredders (EA Engineering 1994).
In the Panhandle, 23-29 SIIF points
indicates no impairment, 15-22
peints indicates moderate impair-
ment, and 7-14 points is clear evi-
dence of severe degradation, In the
Florida Peninsula, these same pa-
rameters, along with the number of
crustacean and mollusk taxa and
the % of crustacean and mollusk
taxa, are used to calculate the SIIF.
In the Peninsula, 27-33 SIIF points
indicates no impairment, 17-26

points indicates moderate impair-
ment, and 9-16 points is clear evi-
dence of severe degradation. Al-
though the SIIF is based on sam-
ples collected during the summer,
gimilar relationships should apply
in other seasons.

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
the LCI Index, and the % filter-feed-
ers are measured as the reference
site minus test site divided by the
reference site. The percent differ-
ences between gites involving algal
density, chlorophyll a, and algal
growth potential are measured as
the test site minus reference site
divided by the reference site,

The following personnel were
involved in this investigation:
Glenn Butts, Martin Gawronski,
and Josie Penton (DEP Northwest
District) and Lyn Burton, Marshall
Faircloth, Russel Frydenborg,
Christy LeDuc, Kathleen Lurding,
Tina Mikulski, Elizabeth Miller,
Urania Quintana, Landon Ross,
David Whiting, Vicki Whiting, Greg
Wynn, and David Young (Tallahas-
see Biology Laboratory). The report
was reviewed by the Point Source
Studies Review Committee, consist-
ing of Wayne Magley, Jan Man-
drup-Poulsen, and Michael Tanski,
as well as District representatives,

Results and Discussion

Merritts Mill Pond was creat-
ed by the impoundment of Spring
Creek, a deep aquifer fed system.
Both the test and reference sites
were dominated by aquatic vegeta-
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tion (i.e., Hydrilla), with the sedi-
ments consisting of mud, sand, and
clay. Approximately 30% of the
land surrounding the study area
was used for residential purposes,
and the rest was either forested
(reference site), or commercial (the
campground operation at the test
site). Potential runoff from non-
point sources (roadways and lawns)
was noted at both sites. The ob-
served water velocity was minimal,
being wind driven at both sites.
The depth of the impoundment was
approximately 3 m in this area, and
little tree canopy was present.
Surface dissolved oxygen (7.4 mg/L
at both sites) was adequate to sup-
port aquatic life, and specific con-
ductance was essentially identical
at the two study stations (242 to 248
pmhos/cm). The pH of the water
was 7.5 8.U.’s at the reference site
and 7.0 8.U.’s at the test site. Tem-
perature (23° C), BOD (< 1 mg/L),
and TSS (5 mg/L), were the same
at both sites (Appendix).

The effluent sample was not
toxic to the fish, Cyprinella leedsi,
however, 40% of the invertebrate,
Ceriodaphnia dubia, were killed
during the 48 hour test (Appendix).
This is not in violation of toxicity
standards, but is a cause for con-
cern.

No organic pollutants were de-
tected in the discharge. Ofthe met-
als analyzed for, only iron (38 pg/
L) and zinc (15 pg/L) were found in
the effluent at concentrations above
the practical quantitation limit.
None of these levels exceeded Class
III standards.

The concentration of dissolved
oxygen in the effluent was 1.9 mg/
L. This is a violation of the facili-
ty’s permit, as well as Class III
standards, Rule 62-802.530(31)
FAC,

Fecal coliform bacteria at the
reference site {80 organisms/100
mL) and at the test site (40 organ-
isms/100 mL} were within Class III
water quality standards. Similarly,
total coliform bacteria at the refer-
ence and test sites (240 organigsms/
100 mL and 255 organisms/100 mL,
respectively) were also within stan-
dards. In the effluent, fecal
coliforms (130 organisms/100 mlL)
were within permit limits, Howev-
er, total coliforms (4600 organisms/
100 mL) were in excess of Class ITI
standards. Because sample hold-
ing times for these analyses were
exceeded, a water quality violation

much
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could not be cited. This indicates,
however that the facility may not
be adequately disinfecting the dis-
charge.

Effluent concentrations of ni-
trate-nitrite (3.4 mg/L) were elevat-
ed, Nitrate-nitrite was extremely
elevated at both receiving water
sites, with 5.0 mg/L found at the
reference site and 3.8 mg/L at the
test site, These values are an or-
der of magnitude higher than those
found in 95% of typical Florida
lakes (see Table of Typical Water
Quality Parameters in the Appen-
dix). The nitrogen enrichment at
the test site is clearly attributed to
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the discharge. High nitrate-nitrite
at the reference site may also be
related to the discharge, which
could have been directed to this lo-
cation via wind driven currents.
Ortho-phosphate, total phosphorus,
and TKN were very low at both
study sites. Ammonia was slightly
above average, 0.10 and 0.11 mg/L
at reference and test sites, respec-
tively.

Algal growth potential (AGP) of
the effluent was elevated, at 68.0
mg algal dry wt/L. This is not sur-
priging, given the nutrient content.
Values for the study sites were very
low, 1.2 mg dry wt/L and 0.1 mg dry
wt/L at the reference site and test
sites, respectively. This suggests
that the excess bioavailable nutri-
ents are being used in the produc-
tion of Hydrilla, which was abun-
dant to the point of becoming a nui-
sance, throughout the study area.

The results of the benthic com-
munity analyses suggested that
both sites were disturbed, but that
conditions were somewhat worse at
the test site. The figure on p. 3 in-
dicates the degree of difference be-
tween the invertebrate populations
of the reference and test sites.
Larger differences (that is, higher
percentages) correspond with great-
er degrees of degradation. Nega-
tive values mean that the test site
is better than the reference.

Taxa richness (15 taxa at the
reference site, 14 at the test site)
was less than that expected (19
taxa) for a healthy North Florida
lake (FDEP 1994). Similarly, the
macroinvertebrate component of
Hulbert’'s Lake Condition Index
was 6 points at the reference site
and 1 point at the test site. A score
of 12 is usually indicative of a
healthy lake system. Shannon-
Weaver diversity was extremely
low at the reference site (0,.83) and,

although higher at the test site
(2.1), it was still below the value
expected for a healthy lake (2.8)
(FDEP 1994),

This low diversity at the refer-
ence site was due to the overwhelm-
ing dominance (88% of the popula-
tion) of the amphipod, Hyalella az-
teca, usually considered somewhat
sengitive to pollution, The remain-
der of the reference site communi-
ty was composed of some clean wa-
ter indicators (i.e., Pseudochirono-
mus sp. and Oecetis sp.) as well as
more tolerant forms such as Lim-
nodrilus hoffmeisteri and Helobdel-

la spp.

Although the most numerous
crganism at the test site was the
pollution tolerant oligochaete, Lim-
nodrilus hoffmeisteri (45%), it did
not make up as great a proportion
of the population as did the domi-
nant taxon at the reference site.
Hyalella azteca was the second
most dominant, comprising 32% of
the test site population, Other taxa
which are generally associated with
poor water quality (e.g., Chirono-
mus sp, and Goeldichironomus ho-
loprasinus) were present in fair
quantities, making up 15% of the
test site community.

The figure on page 4 represents
changes in the algal community. As
was noted with the macroinverte-
brates, larger differences (that is,
higher percentages) correspond
with greater degrees of degrada-
tion. Phytoplankton communities
were depauperate throughout the
study area. Although the percent
differences on the graph seem to in-
dicate a substantial improvement
below the discharge, taxa richness
was low at both sites, with only 6
taxa collected from the reference
gite, and 10 from the test site, Phy-
toplankton density and chlorophyll
a were very low at both sites. The

“degradation” shown on the graph
is only an artifact of the graphing
procedure, since the absolute val-
ues were clearly in the “no impair-
ment” range. As was noted in the
AGP results, the excess nutrients
are probably being utilized by the
Hydrilla population in this im-
poundment.

Conclusions

The effluent sample was not
toxic to the fish, Cyprinella leedsi,
however, 40% of the invertebrate,
Ceriodaphnic dubia, were killed
during the 48 hour test. While this
is not a violation of toxicity stan-
dards, it may be a cause for concern.

No organic pollutants were de-
tected in the effluent. Only iron (38
pg/L} and zinc (15 ug/L) were found
in the effluent at concenirations
above the practical quantitation
limit. Neither of these lavels ex-
ceeded Class III standards.

The concentration of dissolved
oxygen in the effluent was 1.9 mg/
L. This is a violation of the facil:-
ty’s permit, as well as Class III
standards, Rule 62-302.530(31}
FAC.

Total and fecal coliform bacte-
ria were below standards at both
the reference and test sites. In the
effluent, fecal coliforms were with-
in permit limits but total coliforms
were in excess of ambient standards
(4600 organisms/100 mL)., Because
the sample holding time for this
analysis was exceeded, a water
quality vielation could not be cited.
This indicates, however that the
facility may not be adequately dis-
infecting the discharge.
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Nutrient levels found in the ef-
fluent were elevated, particularly
total phosphorus and nitrate-ni-
trite. Nitrate-nitrite was an order
of magnitude higher than 95% of
typical Florida lakes at both the
reference and test sites. In con-
trast, ortho-phosphate, total phos-
phorus, and TKN were very low at
both study sites, but ammonia was
slightly above average. While the
bicavailable nitrogen enrichment at
the test site is attributable to the
factlity, high nitrate-nitrite at the
reference site may alsc be related
to the discharge, which could have
been directed to this location via
wind driven currents.
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Chemistry summary table for

Arrowhead WWTP Effluent Refg;'f;me Test Site
"7 Organic Constituents T e T
None Detected |
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U - Material analyzed for but not detected; value reported is the minimum detection
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Q - Sample held beyond the accepted holding time,




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% J10% | 20% §80% |40% |50% | 60% | 70% | 80% ] 90% | 95% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll ¢ 0221 052] 094] 160 302] 4631 672 987 1468{ 27.35| 4870
Periphyton

Chlorophyll a 0311 0431 077)] 104] 216 2954| 645] 1051] 1700] 3951| 60.85
H-D Diversity 084 212| 248| 274| 283]| 3.09| 325] 340! 352 37| 390
Qualitative Taxa

Richness 9.00] 12.00] 17.00] 20.00] 22.00[ 2450 26.00| 28.00] 31.00]| 37.00| 53.00
H-D Taxa

Richness 6.00] 650} 900 1150( 13.00{ 1500[ 17.00]| 2150| 2600 2900 32.00
TEKN 030] 039] 056] 073] 087 100| 111} 126 149[ 1983| 280
Ammonia 0021 002] 004 0050 006] 0081 041 014] 020 034 060
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10 0.14 0.20 0.32 0.64 1.05

Total Phosphorus 0.02{ 003] 005] 006| 010} 013} 018! 025 0.39 0:74 1.51

Ortho Phosphorus |  0.01] 001] 003] 0.04] 0.05] 008] 011 0: 17] 027 059 1.37

Turbidity 060 090] 120) 145) 210| 280| 360 450| 665] 1045] 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a 080] 171] 288 428) 10.06] 1340( 20.00! 30.10| 47.20| 65.44]|113.90

Dredge Diversity | 0.71] _097] 143] 174] 198] 212] 221| 259] 285 315] 317

Dredge Taxa

Richness 3.00] 500] 650 7.00f] 900| 1000]| 11004 13.00| 1500 17.00]| 21.00
TKN 036 049) 067 0.83) 108} 126] 140] 151 168 211]| 346
NH3+NH4 001] 002] 0027 003] 004| 006| 008] 0121 015 021{ 028
NO2-NO3 000| 000) 001] ©0.01) 0.01| ©002] 004 005] 0.10| 014] 0.23

Total Phosphorus 001 002] 002]| 003) 005] 007| 009 011} 0.14| 023]| 042

Ortho-Phosphorus | 0.00| 001} 0.01] 0.02] 0.03] 0.04 0:05 006 008 0:21 0.32

Turhidity 1.60 1251 156] 2056)] 2.75] 450! 6451 960 14.101 2600} 40.00
ESTUARIES

(690 stations)

Phytoplankton '
Chlorophyll 2141 3281 449| 513| 600] 693] 794 960 1240} 1760 22.20

Dredge Diversity 1.34 1.53 1.91 2.28 2.56 2.90 3.15 359 401 453 4.98

Dredge Taxa

Richness 400 600) 900| 11.00[ 1500[ 1850| 2500 3500] 41007 62.00] 90.00
TKN 026| 034) 042] 050 059 069 076] 082] 095) 130] 149
NH3+NH4 01| 002y 003] 004| 0.05{ 006] 008] 009] 013} 022} 028
NO2-NO3 000 000] 001} 001) 001] 002! 003 005[ 008] 017 023

Total Phosphorus 001] 0021 006; 007 010} 021} 0.14]| 017] 023| 043] 059

Ortho-Phosphorus 00o1] 002 003 0064) 004] 0.05( 007} 0091 012{ 021 044

Turbidity 350 400) 450] b05| b40[ 560| 630] 680 800 1140 1175

Units:
Phytoplankton Chlorephyll a (ug/L), Periphyton Chlorophyll & (mg/m2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



Facility Summary

Facility Name:

Date Summary Prepared:

ARROWHEAD CAMP GROUND 9/18/1994
Location map: County District
JACKSON NwW

NPDES FPermlt #FL0O028738 State GMS #1032P0D0913
Facility Type: Ind.

expiration date X¥DomX. Fed. Agric.

expiration date JUL 15, 95

Function of facility: SEWAGE TREATMENT FOR ARROWHEAD INTERNATIONAI CAMP
GROUND

Description of treatment process: 0.015 MGD EXTENED AREATION WWID

Receliving waters: Classification: I II IT1
TO MERRITT MILL POND TO SPRING CREEK TO CHIPOLA RIVER CLASS TIIX
Design Flow: Mean Flow: Flow during survey:
0.015 MGD 0.0059 0.006
Discharge is: Continuous Intermittent Seasonal Rainfall dependent
Other (describe) CONTINNUGUS
best time to sample is: ANY TIME
If facility has a mixing zone, give detalls (size, parameters, €tc.)
NO MIXING ZONE INDICATED BY THE PERMIT
List effluent Timits (attach relevant paperwork):
Parameter Limit (units)
FLOW .015 MGD MAX.ANNUAL AVG.
pH 6.5-8.5 STU
CHLORINE
RESIDUAL MIN. 0.5 MG/L MAX. 0.01 MG/L
BODS 20 MG/L
TSS 20 MG/L
FECAL 200/#100 ML
TKN 15 MG/L MAX.
AMONTA 5 MG/L MAX.
TOTAL P 5 MG/L MAX.
DO 2 MG/L M,
List permit viclations (from MOR data or other source) and plant upsets within

past year: SEWER SPILLS:

l. NOV. 93 TSS 26 MG/L

2. AUG. 93 TOTAL P 8.29 MG/L
3. JUL. 93 TOTAL P 6.70 MG/L
4. JUN. 83 TOTAL P 7.79 MG/L



THE OPERATOR DID NOT REPORT ALL REQUIRED PARAMETRS ON THE FRONT PAGE OF
MONTHLY OPERATING REPORTS.

Describe previous impact bioassessments, WQBEL’s and previous or current

enforcement actions:
NO PREVIOUS OR CURRENT ENFORCEMENT ACTIONS ON FILE.

Discuss comparability of MOR results to past FDER results and whether there
are trends (improving, declining) in the data set:

THE PLANT OPERATES BETWEEN 33 AND 46% OF DESIGN CAPACITY AND ALL REPORTED
PARAMETERS FOR 1994 ARE WITHIN PERMIT REQUIREMENTS. THERE IS AN IMPROVING TREND
IN PHSPHRUS LEVELS SINCE MIDDLE OF 1993 (REST OF THE PARAMETERS ARE WITIN
LIMITS). DATA COLLECTED BY DEP INSPECTORS CORRESPONDS WITH THAT SUBMITTED BY

ARROWHED WWTP.

Additional information: Staff contributing to this review (signature)
Glenn DButts Biologist

Inspector

Enginger

_ Mauwhe Cauuovsle’ Other

Other
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SLAIE U FLURIUA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (version 0

SUBMITTING AGENCY CODE; Eg l'g STORET STATION MUMBER: DATE (W/DvY): | TIME RECEIVING GODY OF WATER:
SUBMITTING AGENCY NAME:, m lq ?? MEKK
-19- IT_ MLt POMD

REMARKS: LOCATION: ﬂ 80!}6‘ ﬂ& R o L/j.} EAD WL./W FIEL;:IE’-NAME:

CONTROL- $ITE
RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each calegory):

Forest Field/Pasture Agricultural Residential | Gommercial {ndustrial Cther (Specify)

Local Watershed Erosion {check box): None Moderate

Local Watershed NPS Pollution {chack box): No evidence | Some potential sources Obvious sources (i

Point-Source Pollution (list jocation and describe): AMiVGR  LOTENTIAL Cﬂ-'r rmgjam—-) OF LRwr”
Run eFfF

Estimated System Width {range, m): Estimated System Depth (range, m)

High Water Mark {m above bed):
Canopy Cover % : Open

lmpounded
Channelized

Velocity (range, nvs):
Lightly Shaded (1 1-45%): Moderately Shaded (46-80%}):

SEDIMENT/SUBSTRATE
Sediment Odors:  Normal: [B] Sewage:[7] Petroleum: 7} Chemical:
Sediment Olls: Absent: | Slight: Moderate: Profuse: &
Sediment Deposits:  Sludge:[Z] Paper Fiber:[ff] Mud: Sand:[g] Shelf] Otheri[f] Clny
Substrate Types  |% coverage times sampledi method | Substrate Types _ |% coverage J# times sampled _method
Woody Debris (Snags) H Riffles
Leaf Packs Sand
Aguatic Vegetation | Mud/Muck/Silt
Rock or Shell Rubble Benthic leaf mats
Undercut Banks/Roots Other: Clay
WATER QUALITY
Depth {m): |Temp. {°C) Q. (mg/):|Cond. (umhofcm):\

Top

Mid-depth

Bottom

Sand Bottomed Swamp & Bog Ailuvial
Sand Bot w/ Spring _Calcareous  Misc

Water Odors (check box): Normal: Sewage:ji
Water Surface Qils {check box): None: Sheen:

) Lake
Petroleum: |3

Globs:

System Type : Streamii i

Clarity (check box): Clear: Slightly turbid Turbid: SPRING FED
Color (check box): Tannic: Green (algae) Clear:
Weather Conditions: i Abundance:  Absent C
;aor pll?-js wa{ Periphyton oon Abu%iant
ool Farty Y Fish .
Aquatic Macrophytes Hvd il
lron/sulfur Bacteria % e

SAMPLING TEAM: . SIGNATURE: D..&IIITE:
G. ﬁbt'l“\'f' , Josie Ffenton /{‘7/@/\/*: M 09- 2097




DAL W FLURIUA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wersin 4

SUBMITTING AGENCY CODEL__ZUT U STORET STATION NUMDER: | DATE (WIDN): | TIME AECEIVING AODY OF WATE
SUBMITTING AGENCY NAME: ﬂ 09.20-94 1/ 00 MERRIT MILL PowD
AEMARKS: LOCATON: BELOW AAROWHEAD FIELD IINAME:

TEST 517E CAMPGROUND yid 92

RIPARIAN ZONEANSTREAM FEATURES

Predominant Surrounding Land-Use (specily relative percent in each category);

Field/Pasture

Agricultural

Forest Residentiai Commercial Industrial

Other (Specity)

|

Local Watershed Erosion (chack box): None Moderate

Local Watershed NPS Pollution (check box):  No evidence Some potential sources

Obvious sources

Point-Source Pollution {list location and describe): pMneR EvIDEVMCE 0F RUMIFE FROM ARROWHEAD

CAMPGROuND , RESIDENTIAL Loww T
Estimated System Width (range, m):{ Estimated System Depth {range, m}:

Impounded
High Water Mark (m above bed) Channelized

yes

3

: 1 | Velocity (range, m/s):
Open : 34 _Lightly Shaded (11-45%){]

Canopy Cover % : Moderately Shaded (46-80%):

SEDIMENT/SUBSTRATE

Sediment Odors: Normal Sewage: Chemical: |/] Anaerobic: Olher:S 194 f OrsgniC
Sediment Qls: Absent:[[]]  Stight: Profuse: |

Sediment Deposits:  Sludge: [i8] Paper Fiber: - Sand: Shell; Other: C}ﬂ, y
Substrate Types % coverageyt times sampled| method | Substrate Types  |% coverage [# times sampled method

Waoody Debris (Snags)

Riffles

Leaf Packs

Sand

Aquatic Vegetation

MuodMuck/Silt

Rock or Shell Rubble

Benthic ieaf mats

Undercut Banks/Roots Other: C &y
WATER QUALITY
Depth (mY): [Temp. ¢CY: | pH SU): | D.O. {(mg/):|Cond. {urnhofcm):J |Secch| )
Top [ ;
Mid-depth ||
Bottom JL
System Type : Stream: L
Water Odors (check box): Normal:[¢] Petroleum:[#
Water Surface Qils (check box}: None: Globs:
Clarity {check box}: Clear: Slightly turbid: Turbid: i
Color (check box): Tannic: Green (algae) Clear:
Weather{Conditions: Periphyton Abundance: Absent Coon AbUﬁiant
Cao ri 2 i
s Pertly Clowdy Fish R
Aquatic Macrophytes [{ydrilfo 5%
lron/sulfur Bacteria [ -
SAMPLING TEAM: SIGNATURE: DATE:
G. Batds  Terie fonton /j/@m W 01-20-f




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: f'lf i xoohGogl T 1 t Sample Collection: Date_/ % AL TimelOST)
County: Test Beginning: Date% Time_t ’%f
. : _ . Test Ending: Date Time
Contact/ D'S‘f’c'- G o rom ?ﬁg_-t?ct“ JANIVS, Organism Batch #: 35 :z Dlluent Batch #:
NPDES Permit #: FL00 Q%“} A /{ Organism Age:

LIMS Sample #: 5<(; 5D LIMS Job #: 94— :')»?.{\ 200

reening FDefinitive

Test Organism: _Ceauzéa.f;&a_@&ﬁzm_
P Static Renewal | Flow-through Instrument

Calibrations: pH  Temperature °C D.O. mpg.  Conductivity pmhosferm

Test Number: of a meter # 7851 90H018262 90H018262 G9005749
Remarks: o 2-Ce70 AR Be22R FHedsSc 104 e 101 |
Qe D Job @ 104 2em3 ) c
24t 72@70 3 vendd wM e 3HeC nf @il
AUgO 135 @ L7 @d3E C
astr V@70 ddheRnd 9.5 e ec iy @ jol/
b e Qo /o025 @ /o#’) @ 9‘!1%0
Al rhr iy
e NLEET N
UNCORRECTED
Numbsar Live pH Temperature (°C) D.O. {mgit) ((:'J(:)nd'. r;:lnr:1hosfcm)
Conc. Chamber#] Ohr | 24h (48h | 0hr [ 24h | 48h | O hr | 24h |48h JOhr |24 h (48h [Ohr [(24h |48 h
lenteel | A A 185 15 B34S [83]933 BSB> &4 s 115
_C‘ZDE‘V 6 9 2] 5 831 239 %.5 110
Gt L ¢ |5 14 [ 8.3 239 St {30
Cordiell © |5 [5 |5 8.3 23,4 8.6 [$5
(%0 | B 9 14 12170 L33 23815 (o 8.6 G20 (50
;@T?‘:‘/CJ S 5 & ] g DERS Rk (.50
(0% | ¢ 1 19 |Y 8. 233 3.¢ (50
D% | © |6 1[4 |5 8.1 59 8.1 bed
Measured/Loaded by: |YO TN [T linr Im | m | T [ m
Recordedby: | T\ TN\ -] T mE ™M TSRS T mE
Investigators’ Signatures Salt Water Water Quality Parameters
B - Well Water |20% Min Water | Sample { Method | Measured by
4W4 m\ W‘DQU Field Total Residual Clz: T Loz — |cr
‘N\M“ng‘ﬁ.\ Mm Lab Total Residual C12: o0 Ke.od DR-eol T
Alkalinity: 75 (65  |Hpacin |
Hardness: z 5 170 [ Hoe s '"'\/\"f\
7,%::—4:; Total Ammonia: LO.017) |1 10 |Oer |0
R weer Ammonia Ammonia Ammaonia Control Sample
‘ Meter #98136 Meter Slope: 28 {n_ Blank: <0017 Salinity: () Saltmry Qppt

form updated 4/27/94



FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: A""“C""M‘ ) WTFB Sample Collection: Date D”iﬂ 14 Time JO5 O

County: Test Beginning: Date Joid  Time 2
. ) - - Test Ending: Date 09 Y Time ;ﬁg?}
Contact /District: __(,C0 rur T Sk [ AS () Organism Batch #: éi 2 Diluent Batch # weop
NPDES Permit #: FLO0 Q87 3% Organism Age: [ [ .y s 1

LMS Sample #: 313 BLMS Job#: Jh=Dep 201D L4 i ra000 Dot )

Test Type; Gcreening PDefinitive
enewat | Flow-through  Instrument B
- Caiibrations: pH  Temperature °C D.0. mgiL  Conductivity pmhos/em

Test Number: . ofc2_ meter # 7851 90H018262  9OHO18262 69005749
Remarks: ohr 20070 2P @53 Y @i o aetol ]
9leq & 105 @ puy @ . e
2ahr 2.0@70 24% @244 4 epdHc (ol emr.]
.00 %0 O @ ) @23 . joC
48hr 12070 235 @233 B3 e d¥ec /NS @ joit
90 @Y,0 103S @ kY7 @4l -c
UNCORRECTED

mho
Number Live pH Temperature {°C}) D.O. {mg/L} .{C;_' é nd. (umhosicm) |

Conc. Chamber #] Ohr 24h |48 h 0 hr 24h |48 h Ohr] 24h |4Bh fOhr 2dh |48 h Ohr |24h |48h
Cmtolt] 85 15 [5 [ 5 5O 399 B2blao 1233 (270 3 51 2.8 775 Bus | 250
Cotee®l A |5 [5 [ [3.0[85 [8Y Bl G 84 183 |ays 940|245
Cmeal] (1D |5 [v | S e 8.3]5% M8 3164 [ gx |a45 a5 bhso
CordeD| |D {5 15 |5 BORBD[EY 2501 3%25 185 lays lys Aso
e Al 27 |5 |5 15 12618\ (93 34022035 |5.070 3 ¢ 7o besl69s
0% G| as |l (s 1S |Ze st |83 3 5O 7(0(8S [ aD 6551695
1% 2233 |19 1S |S b [51 [§53 232151 | 7285 |70 lws5 1695
lcfle®as2 |57 15 15 hpl8| 183 23515.) |77 |84 [aroliss (700

3.5 | roced .
g5 4 |°

Measured/Loaded by: [ 1M [T [T | mF [MmFA M [ e e 2N b [ TR | pE [ oF Tm
Recordedty: | o] TN AHATN TN [ Ton [ TN T [T I | 7 [ [

Investigators” Signatures Salt Water Water Quality Parameters

E e, m‘. '/\JQ_QEDL{ ‘ . @_; 20% Min Water | Sample | Method |Measured by
- Field Total Residual Cl2; l . S N2 | &3
M_ Lab Total Residual Cl2: < (>, O3 PO T

Alkalinity: {3215 s Hah | m
Hardness: {720 V70 (Haed |7
.l'.--'-"-, - ) n —
"“-:-)’//Z,C/‘/L Total Ammenia: <A1 7 (1O | Crior | M =
—— 2
o Ammonia Ammonia Ammania Controt Sample
form updated 4/27/04 Meter #98136 Meter Slope: “'f)i(,(? Blank: C—{Z—Qf? Salinity: _ —- Salmlty ( :: ppt



Benthic macroinvertebrate taxa list for Arrowhead WWTP, collected via Ponar
grab samples in Merritts Mill Pond, on 19 September, 1994. Densities, in

number/m?2, represent the mean of three replicates.

Reference Site Test Site

Acarina

Hydrodroma sp. - 75
Amphipoda

Hyalella azteca 14,134 8034
Diptera

Beardius truncatus 12 -
Chironomus sp. - 2857
Cladotanytarsus sp. 50 -
Cryptochironomus sp. - 12
Dicrotendipes modestus 162 -
Goeldichironomus holoprasinus - 898
Palpomyia grp. sp. 50 -
Polypedilum illinocense 50 -
Pseudochironomus sp. 12 -
Undetermined dipteran pupae - 75
Gastropoda

Elimia sp. - 12
Pomacea paludosa 12 -
Hemiptera

Neoplea sp. 12 -
Hirudinea

Helobdella sp. 487 524
Helobdella elongata 250 162
Helobdella triserialis - 25
Mooreobdella tetragon 12 -
Oligochaeta

Dero trifida - 599
Haber sp. - 75
Limnodrilus hoffmeistert 599 11,502
Pelecypoda

Corbicula sp. 62 262
Sphaerium or Musculium sp. 75 237
Trichoptera

Qecetis sp. 12 -

Total 15,991 25,349



Phytoplankton taxa list and densities (#/mL) for Arrowhead WWTP, collected
via subsurface grab in Merritts Mill Pond, on 19 September, 1994.

Reference Site Test Site

Bacillariophyta

Cocconeis sp. - 71
Cymbella sp. - 143
Navicula sp. 203 -
Nitzschia sp. - 71
Chlorophyta

Closterium sp. - 71
Coelastrum sp. - 71
Kirchneriella sp. - 71
Oocystis sp. 68 -
Scenedesmus sp. 136 -
Tetraedron sp. 68 -
Unknown chlorophyte flagellate 68 71
Cyanophyta

Anabaena sp. - 71
Aphanothece sp. - 214
Chroococcus sp. 203 714

Total 746 1568
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Transacl:on Coda NPDES NUMBER YR/MO/DA Insp Type Inspecter  Fac Type
1|_Nl 2'5[ leLlolcl'2.|37|7 35[3{11 12|f§* 1/,@}-?,{,7'17 13M 19|2‘I 20];]
" Remarks

L L]

A

Transaction Coda NPDES NUMBER YRMO/MDA Insp Type Inspector Fac Type

1l.£| 2|_5.| 3|F ,Llola Zlé?l? Blé’l” 12,‘? fq’lc)l? {|7|17 13,:;2, 19]:5_, 20,_21

Remarks

L P




