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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Cantonment Wastewater Treatment Plant
County: Escambia
NPDES Number; FLO0038504
State Permit Expiration Date: 8 May 1994
Toxics §ampling inspection (XSI)
Date Sampled: 12 October 1993
Results: No metals were detected in the effluent at levels exceeding

Class III standards. No organic priority pollutants or pesticides were found.

('."Empliance Biomonitoring Inspection (CBI)
Date Sampled: 12 October 1993

Results: The sample of effluent was not acutely toxic to the bannerfin
shiner, Cyprinella leedsi, or to the invertebrate, Ceriodaphnia dubia.

: impact Bioassessrrient fnspection (IBI)
Date Sampled: 12 QOctober 1993

Results: Benthic macroinvertebrate communities were moderately
degraded at the test site, as indicated by reductions in taxa richness and the
Florida Index. The macroinvertebrate community at the reference site was
represented by at least some pollution sensitive taxonomic groups, but the test site
was dominated by pollution tolerant, nuisance dipterans. This is interpreted to be
a violation of Rule 17-302.530(47) FAC, which prohibits the discharge of substances
which result in the dominance of nuisance species. Substantial community shifts
in the phytoplankton assemblage were apparent at the test site, probably in
response to increased nutrient content.  The population changed from one made
up largely of chrysophytes and cryptophytes to a community composed almost
entirely of cyanophytes. The diatom/blue-green ratio decreased by 85%,
corresponding to the change in species composition.

Water Quality Inspection (WQI)
Date Sampled: . 12 October 1993 '

Results: Dissolved oxygen at the test site was below the Class III water
quality standard (Rule 17-302.530(31) FAC). Nitrate-nitrite levels in the effluent
and at the test site were extremely elevated. Test site orthophosphate, NH3, and
TKN concentrations were much higher than typical Florida streams. Nutrient
concentrations at the reference site were either very low or undetected. Algal
growth potential (AGP) corresponded with nutrient concentrations, well exceeding
the 5 mg dry wt/L, “problem threshold” in the effluent (129.6 mg dry weight) and at
the test site (225.2 mg dry weight/L). Reference site AGP was very low (0.3 mg dry
wt/L). Total and fecal coliforms were undetected in the effluent and were within
Class IIT standards at the study sites.

These fifth year inspections provide the necessary information to evaluate tbe
facility’s impact on its receiving waters and to provide the basis for specific
condition recommendations for perinit renewal.
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Introduction

The Cantonment WWTP,
which treats domestic wastewa-
ter, is located on SR 297A in Es-
cambia County, Florida (see maps
in Appendix). The plant has four
rotating biological contactors with
two clarifiers, and a design flow
of 0.7 MGD. De-chlorinated ef-
fluent is discharged through a two
mile pipe, which flows into a con-
crete cascade located on the
northwest side of SR186, and then
to Eleven Mile Creek. Average
discharge flow has been 0.35 to
0.5 MGD.

Permit limits for the plant are
as follows: flow (0.70 MGD), pH
(6-8.5 8.U.), digsolved oxygen (5.0
mg/L, minimum), BOD5 (17 mg/L
annual average), TSS (20 mg/L
annual average), TKN-(10 mg/L),
chlorine residual (0.5 mg/1, mini-
mum for disinfection, 0.01 mg/L
maximum at discharge), and fe-
cal coliform bacteria (200 organ-
isms/100 mL) (see Facility Sum-
mary in Appendix).

Data from the monthly oper-
ating reports from July, 1992, to
July, 1993, indicate several viola-
tions. Chlorine residuals were
above the maximum twice during
the year (in December, 1992, and
June, 1993) and below the mini-
mumn in January, 1993. The To-
tal Kjeldahl Nitrogen limit was
exceeded twice. During this same
period of time, DEP inspectors
noted several problems which in-
cluded: improper execution of
chain-of-custody, solids in the
stilling well, and algae in the in-
fluent composite sampler tub-
ing.

Major characteristics of community structure of control and test siles.

Control Site Test Site

r of Taxa
Florida Index 7 4
% Contribution of Dominant Taxon 21.0 325
' % Diptera 20 603 |
% Oligochaeta 54.3 31.8
% Pelecypoda 21.0 0
% Playthelminthes 15 0
% Gastropoda 6.3 2.8
% Odonata 5.2 36
% Other 37 1.5
% Below surface deposit feeders 54.6 353
% Above surface deposit feeders 1.9 245 |
% Suspension feeders 21.5 0
% Predator/Carnivores 14.0 18.4
% Shredders 04 18.0
% Scrapers 6.6 .36
% Other 1.1 0.2

ber of Taxa T %
Florida Index 3 ’ 3
Shannon-Weaver Diversity 34 32
% Diptera 6.1 52.2
% Oligochaeta 430 189
% Pelecypoda 34.2 0
% Qdonata 4.8 213
% Coleoptera 6.k 1.2
% Gastropoda 0.9 48
% Other 49 16
% Below surface deposit feeders 434 20.1
% Predator/Carnivores 10.0 373
% Suspension feeders 354 0
% Above surface deposit feeders 6.0 24.8
% Shredders 0.6 12.1
% Scrapers 33 5.8
% Other 13 0

Number of Taxa

% Contribution of Dominant Taxon 45,5 31.7
Diatom/Diatom + B-G Abundance Ratio 0.33 0.05
% Blue-green 18.2 95.1
% Diatoms 9.1 4.9 -
% Chrysophyta 45.5 0
% Cryptophyta 773 0
0.3 2252
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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 above the out-
fall in a lowland tributary to Elev-
en Mile Creek) and a test site (the
area down gradient of the discharge
in Eleven Mile Creek) (see maps in
Appendix). A habitat assessment
wag performed in situ to establish
comparability between sites. Sup-
plemental physical/chemical data
were alse collected on the effluent
and study sites. Acute screening
toxicity bioassays, using Ceri-
odaphnia dubia and Cyprinella
leedsi as test organisms, were per-

formed on an effluent sample (We-

ber 1991). The effluent was ana-
lyzed for metals and for organic con-
stituents (base neutral and acid

extractables, and pesticide extract-

ables). Additionally, nutrient anal-
yses were performed on effluent,
reference, and test sites. Methods
used for all chemical analyses are
on file at the Tallahassee DEP
Chemistry Laboratory.

Benthic macreinveriebrate
communities were evaluated at ref-
erence and test sites. Invertebrates
were collected from multiple sub-
strates {e.g., snags, leaf packs, veg-
etation) using discrete dip net
sweepd. Due to low flow conditions,
additional invertebrate collections
were accomplished using petite Po-
nar dredges rather than Hester-
Dendy samplers. Phytoplankton
was sampled via subsurface grabs.
Chlorophyll ¢ was also determined
for phytoplankton communities
(Ross 1990). Bacterial populations
were analyzed for total and fecal

coliforms following the methods of
APHA (1989). Algal Growth Poten-
tial tests, using Selenastrum cap-
ricornutum as the test organism,
followed Miller et al. (1978).

Explanation of Measure-
ments of Community Health

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed in this report. Many of
these, such as the number of taxa,
Shannon-Weaver Diversity Index,
and chiorophyll ¢ are well known,
Others are briefly explained here.
The Florida Index assigns points to

stream-dwelling macroinverte-

brates based on their sensitivity to
pollution {see Ross 1990). A site
with a high Florida Index score is
considered healthy (i.e., many
clean-water organisms are
present). Excessive numerical dom.-
inance of a single type of organism
(a high % contribution of dominant
taxon) is usually associated with
disturbance. A decreased diatom to
blue-green algae ratio (calculated
by dividing the number of individ-
uals in the Bacillariophyta by the
number of individuals in the Bacil-
lariophyta + Cyanophyta) is often
indicative of nutrient enriched con-
ditions. The determination of the
Quantitative Stability Index (for
taxonomic % composition) is a two
step process. First, the relative pro-
portions of major taxonomic groups
are caleculated for each site. Then,
the lesser of the two percentages for
each discrete taxonomic group is
totaled. A QSI (for % composition)
of 100% means that the two sites
being compared are identical. This
same type of procedure is used for

calculating the QSI (for functional
feeding groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
Florida Index and the diatom to
blue-green algae ratio are mea-
sured as the reference site minus
teat site divided by the reference
site. The percent differences be-
tween sites involving the percent
contribution of dominant taxon and
algal growth potential are mea-
sured as the test site minuy refer-
ence site divided by the reference
gite.

The following personnel were
involved in this investigation:
Glenn Butts, Sally Cooey, Dawn
Gorres, and Karen McDonald (DEP
Northwest District) and Chris
Barge, Lyn Burton, Marshall Fair-
cloth, Russel Frydenborg, Christy
LeDue, Kathleen Lurding, Eliza-
beth Miller, Kim Pearce, Urania
Quintana, Greg Wynn and David
Young-(Tallahassee Biology Labo-
ratory). The report was reviewed
by the Point. Source Studies Review
Committee, consisting of Wayne
Magley, Jan Mandrup-Poulsen, and
Michael Tanski, as well as District
representatives.

Results and Discussion

The reference site, located in an
unnamed tributary of Eleven Mile
Creek, and the test site, situated in
the channelized upper portion of
Eleven Mile Creek, received simi-
larly low habitat assessment scores
(39 and 35 points, respectively).



Water movement was sluggish to
stagnant at both stations, which
were subject to the effects of artifi-
¢igl impoundments and non-point
source pollution. The reference site
was characterized by mostly resi-
dential land use, although a storm-
water pond from a road prison
drains into the upper reaches. This
site was characterized as tannic
and lightly shaded, with a slight
hydrogen sulfide odor in the sedi-
ments. Between the reference and
test sites, this stream is impound-
ed twice, once to form a private
pond (Bryan’s Pond), and again (es-
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pecially during periods of low flow)
at the SR 297A bridge. The test site
was characterized by mostly indus-
trial land use, with the potential for
non-point source runoff from the
Champion Paper Mill and an old

landfill. Water at the moderately

shaded test gite was grayish-green
with a sewage odor. Growth of the

bacterum, Sphaerotilus sp., was

noted on the rocks near the outfall,
and a whitish foam was observed
on the surface of the water. The
reference site had slightly acidic
water (pH 6.3) while the test site
had a pH of 7.2. Conductivity in-

!

2K,

g

2%

X,
28
HHK,

+
L2
Oy

o
L,
3

%3

X,
%
o,

++

3

2

+++*
*,
it

o+,

&5

hd

L

o+
)
LXK

.

-+
++

+
2%

2%

Il!
g

Effect of discharge on receiving stream
(measured. as difference between control and test sites),

creased from 67 umho/cm at the
reference site to 570 umho/em at
the test site. Dissolved oxygen de-
creased from 8.1 mg/L at the refer-
ence site to 3.5 mg/L at the test site.
The low dissolved oxugen at the test
site is a violation of Class III water
quality standards (Rule 17-
302.530(31) FAC) (Appendix).

The sample of effluent was not
acutely toxic to the bannerfin shin-
er, Cyprinella leedsi, or to the in-
vertebrate, Ceriodaphnia dubia.
No mortality occurred during either
48 hour bioassay (Appendix}.

No organic priority pollutants
or pesticides were found in the ef-
fluent. The following metals were
detected at concentrations above
the practical quantitation limit
(PQL): aluminum (1130 pg/L), iron
{129 ug/L), and zine (53 ug/L). Cop-
per was found below the PQL, at 5
ug/L. At the calculated hardness
of 137.2 mg/L CaCOg, none of these
concentrations exceeded Class I1I
standards.

Nutrient enrichment at the teat
site was clearly evident, with most
compounds found at concentrations
well above average for a freshwa-
ter stream system (see Table of Typ-
ical Water Quality Values in Ap-
pendix). Test site ammonia (0.73
mg/L) and nitrate-nitrite (15 mg/L)
levels were much greater than 95%

of typical Florida streams. In fact,

the nitrate-nitrite concentration
was 15 times the 95th percentile
level. Total phosphorus and TKN
were also elevated, higher than 86%
and 89% of typical streams, respec-
tively. The test site nitrate-nitrite
voncentration can be directly linked
10 the excessive effluent nitrate-ni-
trite level of 17 mg/L. Orthophos-
phate enrichment at the test siie
(0.34 mg/L) also appeared te be re-
lated to the elevated orthophos-
phate of the effluent (0.42 mg/l.).
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The test site ammonia concentra-
tion was somewhat higher than
that found in the effluent. The ad-
ditional water column ammonia
downstream of the outfall may be
related to sediment interactions.
The sediments below the outfall (re-
ported to have a strong sewage
odor) are probably highly enriched
with nitrogenous compounds from
previous effluent additions. This
sediment may provide a microbial-
ly mediated source of ammonia to
the water column. In contrast, nu-
trient concentrations at the refer-
ence site were either very low or
undetected, suggesting that the
enrichment in Eleven Mile Creek
was caused primarily by the Can-
tonment WWTP.

Algal growth potential (AGP)
increased from 0.3 mg dry weight/
L at the reference site to 225.2 mg
dry weight/L at the test site. Efflu-
ent AGP was 129.6 mg dry weight/
L. The exireme increases in nutri-
ent levels downsgtream of the dis-

charge corresponded to the dramat-
icincrease in AGP. An AGP “prob-
lem threshold” of 5 mg dry weight/
L has been established, since this
level has been correlated with the
detrimental consequences of nutri-
ent enrichment, such as algae
blooms, low dissolved oxygen, and
fish kills (Raschke and Schultz
1987,

Total and fecal coliforms were
undetected in the effluent and with-
in Class III standards at the refer-
ence and test sites (see Chemistry
Summary Table).

Some measures of benthic mac-
roinvertebrate community health
indicated moderate degradation
below the discharge. The figure on
p. 3 indicates the degree of differ-
ence between the reference and test
gites. Larger differences (that is,
higher percentages) correspond
with greater degrees of degrada-

tion. Negative values mean that

the test site is better than the ref-
erence. The figure on this page

gummarizes similarities between
the sites. Smaller similarities (low-
er percentages) generally corre-
spond with greater degradation.

Taxa richness was reduced at
the test site, both in the dip net and
petite Ponar samples, by 28% and
48%, respectively, compared to the
reference site. Although the Flori-
da Index declined by 43% in the dip
net samples, it remained the same
(3 points apiece) in the petite Po-
nar samples. The Ponar dredge is
not the most effective sampler in
streams, however, the water level
was too low for deployment of Hes-
ter-Dendys. Florida Index values
at both the reference and test sites
were much lower than expected of
a healthy stream in Florida {con-
gidered to be 20 points). Shannon-
Weaver diversity in the petite Po-
nar samples was comparable at
both sites (3.4 and 3.2 at the refer-
ence and test sites, respectively).

Quantitative stability indices
for community structure and func-
tional feeding groups demonstrat-
ed large differences between the
reference and test sites. The refer-
ence site was dominated by oli-
gochaetes (Haemonais waldvogell,
Aunlodrilus pigueti, and Limnodri-
Ius hoffmeisteri) and pelecypods
(Sphaeridae), which are generally
characteristic of low dissolved oxy-
gen or otherwise disturbed condi-
tions, However, other more sensi-
tive taxonomic groups were present
at the reference sgite {(e.g.,
ephemeropterans, trichopterans,
and decapods) suggesting at least
a moderately healthy community.
In contrast, these sensitive organ-
isms were severely reduced or elim-

‘inated at the test site, in both dip

net and Ponar samples. Below the
discharge, the macroinvertebrate
population was dominated by pol-
lution tolerant dipterans, particu-
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larly Polypedilum illinoense, Chi-
ronomus sp., and Goeldichirono-
mus holoprasinus (Hudson et al.
1990). Two of these apecies are
listed as nuisance organisms (Beck
and Beck 1969). This community
shift between the two study areas
suggests that conditions were
worse downstream of the dis-
charge, probably due to nutrient
enrichment or dissolved oxygen
violations associated with the Can-
tonment discharge. This is inter-
preted to be a violation of Rule 17-
302.530(47) FAC, which prohibits
the discharge of substances which
result in the dominance of nui-
sance species.

While phytoplankton is gener-
ally not the target population for
determining pollution effects in
flowing waters, low flow conditions
prevented the incubation of artifi-
cial substrates for attached algae
collection. Therefore, the phy-
toplankton community was used
for this assessment. Measures of
phytoplankton community health
indicated gross community shifts
at the teat site, probably in re-
sponse to increased nutrient con-
tent., The phytoplankton assem-
blage conpisted almost entirely of
cyanophytes (95%), while that of
the upstream station was more
diverse, dominated by the chryso-
phyte, Dinobryon sp., and Crypto-
monas $p., a flagellate common to
lentic systems. The diatom/diatom
+ blue-green ratio decreased by
85% at the test site. The combi-
pation of sluggish water move-
ment, ample nutrients, and im-
poundments aleng Eleven Mile
Creek contributed to the establish-
ment of a free-water algal popula-
tion. The chlorophyll ¢ sample at

- Bioassessmen

the test site was invalidated dur-
ing the analysis, therefore, no
comparison could be made with
the reference gite.

Conclusions

.Dissolved oxygen decreased
from 8.1 mg/L at the reference site
to 3.5 mg/L. at the test site. Dis-
golved oxygen at the test site vio-
lated Class III water quality stan-
dards (Rule 17-302.530(31) FAC).

The sampie of effluent collect-
ed from Cantonment WWTP was
not acutely toxic to the bannerfin
shiner, Cyprinella leedsi, or to the
invertebrate, Ceriodaphnia dubia.
No metals were detected at levels
which exceeded Class III stan-
dards, and no erganic priority pol-
lutants were dotected.

‘Extreme nutrient enrichment

at the test site was clearly due to
the discharge. Ammonia (0.73 mg/

‘L) and nitrate-nitrite (15 mg/L)

levels were greater than 95% of
representative Florida streams.
Total phosphorus and TKN were
also elevated, higher than 86%
and 89% of typical streams, re-
spectively. Nutrient concentra-
tions at the reference site were
either very low or undetected.

Algal growth potential (AGP)
far exceeded the 5 mg dry wt/L
“problem threshold” in the efflu-
ent (129.6 mg dry weight) and at
the test site (225.2 mg dry weight/
L). Reference gite AGP was a very
low 0.3 mg dry wt/L.

Total and fecal coliforms were
undetected in the effluent and

within standards at the reference
and test sites.

Benthic macroinvertebrate
communities were moderately de-
graded at the test site. Taxarich-
ness was reduced at the test site
(compared to the reference site),
both in the dip net and petite Po-
nar samples, by 28% and 48%, re-
spectively. The Florida Index de-
clined by 43% at the test site in
the dip net samples. Shannon-
Weaver diversity in the dredge
samples was comparable at both
sites, The macroinvert&brate
community at the reference site
was represented by at least some
pollution sensitive taxonomic
groups, but the test site was dom-
inated by pollution tolerant, nui-
sance dipterans. This isinterpret-
ed to be a violation of Rule 17-
302.530(47) FAC, which prohibits
the discharge of substances which
result in the dominance of nui-.
sance species. '

Measures of phytoplankton
community health indicated gross
community shifts at the test site,
probably in response to increased
nutrient content. The test site
phytoplankton assemblage con-
sisted almost entirely of cyano-

'phytes, while the upstream sta-

tion was more diverse, with chrys-
ophytes, cryptophytes, diatoms,
and cyanophytes. The diatom/di-
atom + blue-green ratio decreased
by 85% at the test site, indicating
disturbed conditions. The combi-
pation of sluggish water move-
ment, ample nutrients, and im-
poundments along Eleven Mile
Creek contributed to the estab-
lishment of a free-water algal pop-
ulation at the test site.
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Chemistry summary table for
Cantonment WWTP

Effluent
5

Control Site

Test Site

Total phosphorus . 0.62
Ammonia 0.15 0.028 1 0.73
Nitrate+Nitrite 17 0.020U 15
TEN 1.3 0.56 A 1.9
“Habitat Assessment
D.O. (mg/L) - 8.3 8.1 3.5
pH (SUs) 6.7 6.3 7.2
Conductivity (pmhos/cm) 520 67 570
Hardness (mg/L as CaC03) 137.2
TSS (mg/L) 11. 5U 21°
Turbidity (NTU) 9 7 18
Color (PCLJ) 10 100 20
BOD (mg/L) 3.0 0.8 2.3
Temperature (°C) 24,2 23.6 21.3
AGP (mg dry wit/L) 129.6 0.3 225.2
Bioassay Figh Not toxic
" Bioassay Invertebrate Not toxic :
Fecal coliform (org/100 ml) 10U 20 100
Total coliform (org/100 ml) 100 10 1300

A - Value reported is the mean of two or more determinations

I - Value reported is less than the practical quantitation limit, and greater than or equal to
the minimum detection limit

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



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 T 5% ] 10% 1 20% | 30% | 40% { 50% | 60% | 70% | 80% | 90% | 95% 1
STREAMS

(1617 stations)
Phytoplankton
Chlorophyll a 0221 052] 094 160} 3021 463 6.72] 9.87| 1468| 27.35] 48.70
Periphyton
Chlorophyll a 031} 043| 0.77 1.04] 216 294| 6.45| 1051 17.00] 3951] 60.85
H-D Diversity 084 2312 248] 274 288} 8.09| 325 340| 3.52 3.761 350
Qualitative Taxa :
Richness ' 9.00| 1200| 17.00] 2000} 22.00| 2450 26.00| 28.00] 31.00| 37.00( 53.00
H-D Taxa
Richness 600l 650t 9.00]| 1150] 13.00| 15.00| 17.00] 2150] 26.00] 29.00{ 32.00
TEN - 030] 0391 56| 073| 0.87 1.00 111 1.26 1.49 1.93| 280
Ammonia 0.02] 6.02] 004] 0051 006] 0081 0.11 014 0201 034 6860
NO2-NO3 0.01 (.01 0.03 0.05 0.07 0.1(!' 014 0.20 0.32 0.64 1.05
Total Phosphorus | 002} 0.03| 005 006] 0.10| 013} 018| 025 039 0.94}] - 151
QOrtho Phosphorus 0.01 0011 003} 004) 0051 008 011 017 0.27 0.59 1.37
{ Turbidity “0.60] 090 1.20 145 2.10] 280 3.60f 450 6.65] 1045( 16.30
LAKES '
(477 stations)
Phytoplankton ' : '
Chlorophyll a 0.80 1711 288 428]| 10061 13.40].2000] 30.10] 47.20| 654411390
Dredge Diversity 0.71| 0971 143] 174] 1.98] 212| 221 259] 285 3.15) 3.17
Dredge Taxa _ :
| Richness 3.00] 5.00] ek0|l 7.00] 900 1000] -11.00f 13.00] 15001 17.00] 21.00
TEN 0.36 0.49 0.87 0.83 1.08| -1.26] @ 140} 151 1.68 2.11 3.46
NH3+NH4 B 0.01 0021 002] 003 004] 006] 008 0.12 0.15] 021 .28
NO2-NO3 0.00] 0001 001j 00L} 001} 002} 0041 0.05 010 014} 023

Total Phosphorus 0.01] 002] 002| 003] 0.05 0:07 0.09 0:11 0.14] 023] 042
Ortho-Phosphorus | 0.00] 0.01] 001] 002| 003] 004| 005{ 006] 0.08] 021 032

Turbidity 1.00 125 1.55 205] 2795] 450 6.45 2601 14.10] 26.00] 40.00
ESTUARIES :

(690 stations)-

Phytoplankton

Chlorophyll a 214| 328| 4491 513F 600f 693 794 9.60f 1240{ 17.60} 22.20
Dredge Diversity | 134] 153] 191] 228] 256} 290) 3.15| 3.59! 401] 453} 498
Dredge Taxa ' S .

Richness 4001 6.00] 9.00| 11.00] 15.00f 1850] 25.00] 35.00| 4100( 62.00] 50.00
TKEN 1 026F 034] 042] 050] 059] 0.69 0.76] 0.82 0.95 1.30 1.49
NH3+NH4 0.01 0.02] 003 004] 0.05] 006 0081 009] 013 022 028
NQO2-NO3 000 o000l o001 00i| 001] 002 003 005 0.08 Q.17 023

Total Phosphorus 0.01] 002! 006f 007! 010| 011] 014 017| 023] 043] 0.5
Ortho-Phosphorus | 0.01] 0.02] 003[ 0041 004| 005| 007 009] 012] 02i]| 044
Turbidity 350 400) 450) 505] b540] 560) 630} 680{ 800] 1140] 1175

Units:
Phytoplankton Chlorophyll o (ug/L), Periphyton Chlorophyll a (mgf’mz), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



\ STATE CF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY
Facility Name: ¢~ a4/ TOMME T WWTP Date Summary Prepared : /@ -05-93
Location (attach detailed map): County District
ESCAMBIA NORTH WEST
Federal Permit # FL 0039504 State GMS #and [017C72 366 [Facility Type: Industrial
and expiration date: State expiration date: may ¢ 99y Federal Agricultural
Other (list):

Function of facility: JIMESTVC WASTEWATER TREATMEMNT PROVIDING SECOVNDARY
TREATMBM T, USUALY OPERATES “5 ) OF CAPACITY

Description of treatment process: 4 0.7 MED DoMESTNC PLAMT W ITH -
RoTATING DIoLoc Al CONMTALTIRS W ITH Two CLARIFIFRS . CHLORIWATIOW

AVD DE -CHLILWWATION |5 PROVIPED w1 TH Fiual DiSCHARGE
THEOWGH A4 CONCRETE CASCHDE | upo  BLEVEBY MILRE CREER AT

Sr (86 .

Receiving waters: g/ g VSV MILE CRBEK Classification: @

Design Fiow: () 7 G D MeanFlow: (.4 mGD " [Flow during survey:
Disc'hérga is: Intermittent Seasonal Rainfall dependent
Other (describe)

therefore, the best time to sample is:

If facility has a mixing zone, give details (size, parameters affected, etc.):

WO mixinG Zewve

List effluent limits (if necessary, attach relevant paperwork)i Describe special permit conditions
and permit modifications:

Parameter Limit (units)
FLow Q.70 m6L MAX
FH Graw=- 5.5 nax
Bop 17 Myl amiual ave
TSS 20 l"‘j/l’- annuel avae
Dissolved oxY9e §.0 r‘lyfl,.- e .

Eecal Coli fovh 200 /100 Max,




STATE OF FLORIDA

Page 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION
CANTOMMEN T FACILITY SUMMARY
(Facility)

Description of permitted outfall(s): H@f o4 TPALL THRONGH APPRIXIMETELY & MILE

PR (vTO A CONCRETE. CASCADE owv THE NW SIDE OF SR\ §é
BRIDGE., FINVAL DISCHARGE 18 1M/T? ELBVEM MILE CREEGHK,

List permit violations (from MOR data or other source) and plant quets that occurred within past
year: Jast _mothIT opm-’rfnﬁ report was svbmitied SO 19493

MOR. dato. frer HAZ 1o F 43 shows +he following viclations:

® thigrine residuals wert aove +he maximum iry “12f42 & /13
¢hIOrive residvals were below the pmgirmom in 1/43

minimum
@ nitregen-Kjeidah! was hove magimom in 443 & 5/43

Describe previous impact bioassessmenis, WGBEL's, and previous or current enforcement actions:
MO PREVIOUS BiopgSSFSSMENT S,

Discuss comparability of MOR results to past DER results and whether there are trends (improving,

declini in the dat t: i
D e e hoted The foflowing abservationg duriry #/1 te F/43: proper chain-of

avstody het execvid :ormc.-t“! ) S8 noded in stillimg we ll, algae nefed in
influedt tomposit sempler );vb:?%,& indiceded +o wﬁrm that raw defn musT be
maintlined at facility Tor 5 years.

Overall; MOR resul 1S are compﬁ-rable 10 PER résuhs.

Additional information: wﬁuting to tg; review (signature):
: {Biologist)
‘@m 2. /VO%'MW (Inspector)
(Engineer)
Y P Lo 2 (L )

( )
( )
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSM ENT FIELD DATA SHEET

SUBMITTING AGENCY CODE: 2] _
suaMlan{QnGEch NmEfﬁﬁ F piiT

STORET STATION NUMBER:

CATE (MD/Y):

y0-12-97

RECEIVING BODY OF WATER:

ELEVEN MILE CREEC

REMARKS:

CONTROL SITE

LOGATION: ABO_IIE CANTONMBN T
wwi? AT SR 297 A

# <

FIELD IDMNAME:

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf packs, undercut
banks, rubble, or
other stable habitat.
23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete.
Adequate habitat,
16-22 points

5% to 20% snags,
logs, tree roots,

emergent vegetation,

leaf packs, ete. Less
than desirahle
habitat.

8-15 points

Less than 5% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious.
0-7 points

* Water Velocity

Max. observed: »0.3

Max. obsérved; _

Max. observed;

Max. observed;
<0.05 m/sec, or spate

Flow Alteration

surface) in watershed
which would cause
scouring during
spates.

12-15 points

m/sec, but < 1 mfsec | 0.1 to 0.3 misec 0.05 to 0.1 m/sec seeurring: > 2 m/sec
23.80 points - 16-22 points §-15 points 0-7 points '
No artificial o
epr s channelization. Little Artificially
Artificial Channel/ | activity (impervious channelized, or
scouring present

during spates because;
of excess impervious
surface in watershed.

0-3 points

Stable. No evidence

Moderately unstable.

Riparian Zone

plants, classified as:

riparian zone is-

riparian zone is

. Moderately stable.
.re of erosion or bank ' Moderate areas of Unstable. Many raw,
Bank Stabil lty failure. Little i];?a?:f? ::ozzg;‘mall erosion, high eresion | eroded areas. Obvious
g potzli:tial for future mostiy healed o;rer i;fuloi:e:ir;i;ie:.l during bank sloughing.

problems. . ) . ' oods. 0-2 points

9-10 points 6-8 points | 3-5 points

Over 80% of

streambank surfaces '

consist of native | 50% to 80% of 95% to 50% of Less than 25% of

streambank surfaces
are vegetated. Poor

greater than one square meter during periods of nermal flow.

Vegetation bottomland vegetated, but one vegetated, but one or lant community (e
Qu allty : hardwoods, class of plants is not | two classes of plants grass mor::cu?;u{'e) &
_ _ understory shrubs, or | represented. are not represented. ¢
: nen-woody 6-8 points 3-5 points present.
macrophytes. 0-2 points
L 9 10 points . '
AdJUStmentS Add 5 points if cross-sectional area of flow is estimated to be TOTAL SCORE

GOMMENTS: B‘Ebuw Ronp pm.rﬁu, SeME POTENT(AL RUMFE FOURCES, (PP OUNDMEHT]
(/IPJ'T‘?QMH AT PRISDIM , 0LD Ww TP DICHARGE LOCATION

AMALYSIS DATE:

[0~13

-2

AMALYST:

BUuTTS




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE: (v X 2]
SUBMITTING AGENGY NAME: EQEE M DIiT

STORET STATION NUMBER:

DATE (M/DA):

[0-12-93

RECEIVING BODY OF WATER:

ELEVEN MILE CREEK

AEMARKS:

TEST SITE

LocaTioN: FELOM/ CANTOMMENT
W TP (abwe Champion)

FIELE) IDYNAME:

# 3

Habitat Parameter

Excellent Good Fair Poor
Greater than 40% | g0 +0 40% snags, | 0% W0 20P 50885, |1 g than 5% snags,
snags, logs, tree roots, logs. tree roots logs, tree roots, logs. tree roots
Bottom Substrate/ |emergent vegetation, &3, ’ emergent vegetation, | o> o0 FooLs,

Available Cover

leaf packs, undercut
banks, rubble, or
other stable habitat.
23-30 points

emergent vegetation,

Jeaf packs, etc.

Adequate habitat.
16-22 points

leaf packs, ete. Less
than desirable
habitat.

8-15 points

emergent vegetation,
leaf packs, etc. Lack
of habitat is obvious.
0-7 points

Max. observed;

Water Velocity Max. observed: >0.8 | Max. observed; Max. observed; <0.05 m/sec, or spate
- e m/sec. but < 1 m/sec | 0.1to 0.3 m/sec 0.05 to 0.1 m/sec occurring: > 2 m/sec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial U
egs channelization. Little Ar t:.ﬁcm_lly
Artificial Channel/ | sesivity Gmpervious ;‘;:;‘;}E{;z:is‘;;t
i surface) in watershed :
. . of excess impervious
:;ﬁng during surface in watershed.
12-15 points 0-3 points
Stable. No evidence : Moderately unstable.
. Moderately stable.
of erosion or bank Moderate areas of Unstable. Many raw,
Bank Stab il Ity failure. Little i‘;?:ﬁq:; ::o‘;li.oiman erosion, high erosion | eroded areas. Obvious
potential for future : potential during bank sloughing.
mostly healed over, .
problems, . floods. 0-2 points
; 6-8 points . P
3-10 points 3-b points
Qver 80% of
streambank surfaces
- . Less thon 25% of
. : consist of native 50% to 80% of 25% to 50% of
Rlparlan zone plants, classified as: |riparian zone is -| riparian zone is stre:ml::ntlésurpfaces
Veg etation bottomland vegetated, but one vegetated, but one or a:'en :g aLed. ; OEE
Qual Ity hardwoods, class of plants is not | two classes of plants pia coronmur;: 4 (;“g'
_ ] understory shrubs, or | represented. are not represented. g:-z::;?; noculiure
non-woody 6-8 points 3-5 points - g 9 .
macrophytes. -2 points
9-10 poinis . '
TOTAL SCORE

Ad] U Stments A.dd 5 points if cross-sectional area of flow is estimated to be
greater than one square meter during periods of normal flow.

COMMENTS: pﬁpgn_ MILL OWTRAWL OGBLOW CANMTINMEMT OUTFAIL: WUPITREAM
AREBCTED JY STORRWATEL Rusips FRom  Mikl + 0LD LAMD BiLL

ANALYSIS DATE: [

[0-12-9 73

ANALYST:

G-ButTs




STATE OF FLORIDA
DEPARTMENT OF ENVIRCNMENTAL REGULATION

PHYSICAI/CHEMICAL CHARACTERIZATION FIELD DATA SHEET terion 4

RIPARIAN ZONE/INSTREAM FEATURES

SUBMITTING AGENCY CODEL___§ 0 1'3 STORET STATION NUMBER: | DATE (M/D™): | TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: ST /0 12_7? ELEVEN MILE CREE ke
REMARKS: LocaTioN: [3ELO W CHANMTOMNMEN T' . | FIELD mVMAME: .

TEST SITE wWwTp (above Champion) | # 3

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

Forest Field/Pasture Agricultural ‘Residential Commercial Industrial

Other (Specify)

Moderate

Obvious sources

Estirnated System Width (range, m): Estimated System Depth (rangs, m):

High Water Mark {m above bed):

Velocity (range, m/s):

Impounded 54
Channelized ks

yes

o

Cancpy Cover % :  Qpen:

#] Moderately Shaded (46-80%) . Heavily Shaded: i

SEDIMENT/SUBSTRATE

Chemical;

Sediment Odors:  Normal: ] Sewage: [ Petroleum: [

Sediment Oils: Absent: Slight: [7 Profuse:

Sediment Deposits:

Sand: 8 Shel:[] Other:Bd  Clay /rveks

Substrate Types Substrate Types # times sampled method
Woody Debris (Snags Riffles i
Leaf Packs Sand
Aguatic Vegetation Mud/Muck/Silt
Hock or Shell Rubble | | Benthic leaf mats
Undercut Banks/Roots| [f 3k A Other: CLAY
WATER QUALITY .
. Depih (m): |Temp. (0): | pH (suy: JDO (mgn) Cond. (Emhm'cm) Cotom, Secchi (m:
Top = . s
Mid-depth
Bettom

] J Sand Botiomed Swamp & Bog ATuvialy
System Type : Stream. Sand Bot w/ Spring  Calcareous M:sc) Lake:

Water Odors (check box):  Normal:[T] Sewage-: Petroleum: Chemical:

Water Surface Oils (check box): None: B Sheen:f Globs: Slick:

bohvish  Foam
g m owtfa )}

Clarity (check box): Clear: Slightly turbid: [ Turbid: 5] Opaque:

Color {check box); L Tannic Green (algae):f]  Clear: Other:[§]_77%7 Jreen
Weather Conditions: C Absent Rare Common A 10
f-f ] :ZA rjnd;.tﬁtsn y Periphyton S‘pfaew a‘rna ﬁa s n out ant
AW THREE WATER Fish GaMbMSiG- ¥ 5&1’5 B )
MoCcAfM 'S DLW owrenc. Aqualic Macrophytes
: frorvsulfur Bacteria
SAMPLING TEAM: 5 AE: D:‘;;
G. Butrs, D. GORRES G ll [0-13:43




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET werion 4)

SUBMITTING AGENCY CODE;_&LO_F_!_ STORET STATION NUMABER: DATE (MDY | TIME RECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME:EDRP MW RS T {0-12-93 ELEVEBN MILE CREEN
REMARKS: LocaTON: ARGV E CANTINMENMT - | FISLD IvNAME: -
CoONTROL. §ITE WTP AT S Q97 A #

RIPARIAN ZONE/INSTREAM FEATURES .
Predominant Surrounding Land-Use {specify relative percent in each category):
Forest Field/Pasture Agricultural ‘Residential Commercial Industrial Other (Specify

}

Local Watershed Erosion (check box): ' None -

Moderate

Local Watershed NPS Pollution {check box): No evidence Some potentiai sources Obvious sources

Polnt-Source Pollution (list location and descrice): ROAD PRIV UPSTREAM MAY pPosSE RUNDFF
PROBLEM; STREAM FLOW (MPEDED §Y SR 297 A ARDGE

yes
Impounded
Channelized
Heavily Shaded:

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

High Water Mark (m above bed):
Cancpy Cover % :  Open :

£ 1 | Velocity {range, m/s): i
Lightly Shaded (11-45%) £ .. Moderately Shaded (46 -80%):1

SEDIMENT/SUBSTRATE :
Sediment Odors: Normal: §5 qi :[2] Chemical:[i5] Anaerobic: ] Other: (&) Sliah+ Ha S
Sediment Oils: Absent: 3 ight: B2 : Profuse: [

Sediment Deposits:  Sludge Paper Fiber:fi Sand: Shell: Other: [ Jeaf e brys

Substrate Types  |% coveragej times sampled) method | Substrate Types  |% coverage [§ limes sampled| method
Woody Debris (Snags)|| 2 [ | 7| Riffles [

[Leaf Packs ; Sand e
Aquatic Vegetation Mud/Muck/Siit
Rock or Sheil Rubble | Benthic leaf mats
Undercut Banks/Roots! | Cther:
WATER QUALITY

Top
Mid-depth
Bottom

Sand Bottomed Swamp & Bog ANuvialy ,
System Type : Stream . Sand Bot W/ Spring Calcareous Misc) Lake:

Water Odors (check box): - —Normal: ]
Water Surface Oils (chack box): None:

Clarity (chack box): ~C i
Color (checkbox):  Tannic: Green (algae):
Weather Conditions: . Abundance: Abse nt Rare
Cleay ; S\ nny Pfarlphyton
Fish Gambusion , dass, blueqiV
{ Aquatic Macrophytes =
{ronvsulfur Bacteria _

AMPLING TEAM: SIGNATURE:
[C-Gurrs D Gorres o, e




£ Raviewer |

FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: { . @%ﬂo.zrm@m% Sample Collection: Datein/ ! 4% Time_ 930
Locatlon: : ' Test Beglnning: Date il Time_ {200
County: €.5CAMB LA _ Test Ending: Date_s {fg[zg Time__ /2 ¢

Organism Batch#: _1\3 * Diluent Batch #: &
LD -

ContactDistrict:  (SLENAD (RUT TS Organlsm Age: < It |~ o .

NPDES Permit#: FLO0 3XS O outtall #: Test Organism: (a. g AL et

TestTypa:r@ Dafinitive L3560 a3 "‘OCT-:."Z.-—I:‘B N Tas ¢ ?/ .V/Qj

(ShaticT Static Renewal | Flow-through Instrument
: Callbrations; pH Temperature °C * D.O. mg/L Conductivity mhosicm

Test Number: _l_ ot_a mater # 7851 90H018282 90HO18262 . GB005749
Remarks: ohr 720 @7.0 2249 @230 8.4 @222 1005 @ 1,000
90 @4 945D @ 10,000 @ 243 °C
24Kt O _ @70 27.0 @234 S5 @233 990 @ 1,000
To @O a4 &) @ 10,000 @37 °C
ashr 7.0@7.0 240 @2Y.{ 8.3 @2¥0 995 @ 1,000
G0 @9.0 FEEDO® 10,000 @237 °C
UNCORRECTED
Number Live - pH " | Temperature (°C} D.O, {mgi) -(Wa
Somo T Chamber#| Ofw | 24h |48h | Ohr | 24h |48h | O hr| 2ah (48 Johr [24h [48h }Ohr (24h a8h
el | 2 |5 15 5 122 5 | 83232 7[R K Sl | eSS
[gentedd | R s |ls |5 §.3 25 §.2 [Ss
Cotnld| C 5 5 |5 £.3 24.0 § 68
Codal? | D s |5 1% §3 2% ¥.2 11757
Leette | B 5 15 |5 173 gafrd|  b3.718.2 8.1 8D 330
ooYe | 3 |5 |5 le 1 g2 | [238 5.2 <YS
Wloey.~ < 9 18 |5 £.2 239 3.2] $io
lrov¥rm ! © 5 15 15 8.2 239 8.3 528
" Measuredfoaded by: LT [ TR ITm | 7H w/isl Wiis 2B Wiia la) VA LAY )
Recorded by: | T, | TM | T TR |72 TR 7R 7?6 7K 77< T
Investlgators Slgnatures Salt Water/ Water Quality Parameters...
[”r\ M.E’-QM . P 20% Min Water | Sample | Method |Measured by
Field Total Residual Ci2; [ G 0,00 | —
"7/5%. - Wv@/‘f Lab Total Residual C12: <0.0% | <O.O  ko.0% (02160 ’%ﬁ;\
Mot UE,WU/L ) Alkalinity: __[AS” 70 5SS Vel | 7%
R , o Hardness: /O r?’O ’YS :‘%:..(_;Z 7?
| %’ Total Ammonfa: &—"" ot m —=-

Ammarnia Armonia’ ‘Ammonia Canirol : Sample
-+ Jormm Gipdated 7/8/93 Meter #98136 “Matar Slope: _Y_\_/m_ Blank: Salinity:

O- '_ opt

Salmlzy




FDEP Biology section — Acuie b
Sample Source:

)-&W WWTP
Locatlon
County: SSCAMBI|A

Contact/District: (SH_EMN R T"T?_"'D |
NPDES Permit#: FLO0ZZS0Y Outfall #:

NLO

10455dy DeLCiL DueTy

Sample Collectlon: DatetClil4%___ Time 0930
Test Beginning: Date_rolizte Time_r2c0
Test Ending: Date /o//%!q % Time /=200

Organism Batch# H 5 Diluent Batch #: ]J.LL’}_
Organism Age:

"{(“Lt -»\;K"Dr).

Test Organism (—/M;ﬁﬁ mprm G.w)kfn
Test Type; (Screeniny | Definitive L350 a3 ”OCT 2135
(StatlcY Static Renewal | Flow-through Instrument _ ]
_Callbrations pH  Temperature °C D.0O. mg/L" Conductivity pumhosfem
Test Number: g’of a, ‘meter# 7851 90H018262 90H018262 (9005749
Rem_arké_:’ ohr 70 @70 A1 @2o. 54 @235 (0os @ 1,000
" doefin 9,50 @ 10,000 @213 °C
24hr 20070 280 @d3.) §F @23.3 990 @ 1,000
40020 G4t @ 10,000 @337 °C
shr 70 @70 240 @4l T 3@Me 995 @ 1,000
1.0 @ 9.5 9550 @ 10,000 @23.7 °C
UNCORRECTED
; Cond.
" Number Live pH Tempearature (°C) D.0. {mg/L} ’C%’r‘ﬁﬁ%%
~Conc._ | Chamber#| Ghr | 24h48h | Ohr | 24h [48h ] 0 he| 24n[d8h [onr [2ah [48h |ohr [24h [46F
Coduod A | 240 | 5. 15 |5 [2.€32 |€.3[23.0|739]935]7.0 137 1§.9 ]340 1245 |250
e wenl a3 s 15 |5 |728133 .3 13¢]29 133 |5.5]240 |240)avs5
oAl 9 ~|s |5 15 123177 7% D4q[22¥233[9. 2153 15 [Suo [san sz
™| 3 - 15 15 517327 ]7% 23.219.0 155 (5.4 |90 I530 |53
Measured/Loaded by: | 7VY [T | T T [T T8 | 7 \ T {77 77?_" T |72 | 720 T L 7
Recordedby: | TR b | Tra | T2 e [ TR 7R [t (7R 72 I |72 | 72T 7R
Investigators’ Slgnatures Sait Water/ Water Quality Parameters
:IZ m!”!é 0 Q . Method | Measured by
= > Fleld Total Residual Cl2: i —— R
m & - ‘g“"‘% Lab Total Residual Cl2: <O.0% D200 [TV
f\f\ﬂm/‘mll &Wm Alkalinity: _ /R & L dr | TR
Hardness: /-3 Huct, | TR
%‘o Total Ammonia; < c;Q, P
T Amnjonia Ammeonia _ Arnmonia Control Sample o .
farm updated 7/883 Moter #98136 Meter Slope: Y3 /YN Blank: ki.{i{l \ Sallmty P salinity: O



Benthic macroinvertebrate taxa list for Cantonment WWTP, collected via 20
discrete dip net.sweeps in Eleven Mile Creek, on 12 October, 1993.

Reference Site Test Site

Acarina
Arrenurus sp. 8

Mideopsis sp. 4 -
Neumania sp. 4

Coleoptera

Berosus sp. 4

Dubiraphia sp. 4

Macronychus glabratus - 1
Stenelmis sp. -

Undetermined Curculionidae -

Undetermined Dytiscidae -

= b DD |

Decapoda
Palaemonetes paludosus 12 -

Diptera

Ablabesmyia mallochi
Ablabesmyia rhamphe grp.
Dasyhelia sp.

Chironomus 8p.
Goeldichironomus holoprasinus
Palpomyia grp. sp.
Polypedilum illinoense
Stenochironomus sp.
Zavreliella marmorata
Undetermined dipteran pupae

194
70
18
607

=
POl | | b

185

Ephemeroptera
Caenis diminuta
Callibaetis pretiosus

ol o
]

Gastropoda

Hebetancyclus excentricus 16 —
Micromenetus dilatatus 40 40
Physella sp. . 52 12

Hirudinea
Helobdella triserialis 8 4

Odonata-
Enallagma divagans 32 -
Erythemis simplicicollis - 4



Ischnura hastata
Ischnura ramburii
Pachydiplax longipennis

Oligochaeta

Allonais inaequalis
Aulodrilus pigueti
Branchiura sowerbyi
Dero digitata

Dero lodeni

Dero obtusa

Dero sp.

Dero trifida

Haemonais waldvogeli
Limnodrilus hoffmeistert
Pristina aequiseta
Pristina synclites
Tubifex tubifex
Undetermined Enchytraeidae

Pelecypoda

Sphaerium or Musculium sp.

Platyhelminthes
Dugesia tigrina

Trichoptera
Hydropsyche sp.
Qecetis sp.

Total

&1 o

208
42
21
31

364
198

b2

360

128

1706

1870



Benthic macroinvertebrate taxa list for Cantonment WWTP, collected via

Ponar grab samples in Eleven Mile Creek, on 12 October, 1993.

number/m2, represent the mean of three replicates.

Coleoptera

Berosus sp.
Dubiraphia sp.
Haliplus sp.
Macronychus glabratus
Peltodytes sp.

Decapoda
Procambarus sp.

Diptera

Ablabesmyia rhamphe grp.
Chironomus sp.
Cladotanytarsus sp.
Cryptochironomus sp.
Dicrotendipes modestus
Goeldichironomus carus
Goeldichironomus holoprasinus
Meropelopia sp.

Palpomyia grp. sp.
Parachironomus carinatus
Polypedilum halterale grp.
Polypedilum illinoense
Polypedilum trigonus
Pseudochironomus sp.
Paratanytarsus sp. B Epler
Tanytarsus sp. G Epler
Undetermined dipteran pupae
Undetermined Sciomyzidae

Ephemeroptera
Caenis sp. :
Tricorythodes albilineatus

Gastropoda

Micromenetus dilatatus
Physella sp.

Planorbella dury:
Undetermined Ancylidae sp.

Hemiptera
Neoplea sp.

Reference Site

75
437
25

50

12

62
25
87
50
37

12

75
12
12
12
12
87
25
12
50
12

12

62
25

12

Densities, in

Test Site

25
12

62
25
50
12



Hirudinea
Helobdella triserialis
Mooreobdella microstoma

Odonata
Arigomphus pallidus
Celithemis fasciata
Enallagma divagans
Enallagma sp.
Epitheca cynosura
Epitheca sepia
Ischnura ramburii
Ischnura sp.
Libellula incesta
Libellula vibrans
Pachydiplax longipennis

Undetermined Libellulid sp.

Oligochaeta
Allonais inaequalis
Aulodrilus pigueti
Branchiura sowerbyi
Dero pectinata

Dero sp.

Dero trifida
Haemonais waldvogeli
Ilyodrilus templetoni
Limnodrilus hoffmeisteri
Slavina appendiculata
Tubifex tubifex

Pelecypoda
Elliptio buckleyi

Sphaerium or Musculium sp.

Platyhelminthes
Dugesia sp.

Polychaeta
Undetermined Spionidae

Trichoptera
Ceraclea sp.
Oxyethira sp.

Undetermined Trichoptera pupa

Total

112
75
25

9621

187

12

12

3101



Phytoplankton taxa list and densities (#/mL) for Cantonment WWTP, collected via
subsurface grabs in Eleven Mile Creek, on 11 October, 1993.

Reference Site Test Site
Diatoms
Navicula sp. - 70
Nitzschia sp. - 70
Rhizosolenia sp. 70 -
Chrysophyta
Dinobryon sp. 349 -
Cryptophyta
Cryptomonas sp. 209 -
Cyanophyta
Anabaena sp. - 908
Arthrospira sp. - 279
Chroococcus 8p. 140 -
Lyngbya sp. 1 — 279
Lyngbya sp. 2 - 140
Merismopedia sp. - 70
Microcystis 8p. - 559
Oscillatoria sp. - 489

Total 768 2864
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