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Department of Environmental Protection
Resulis of Fifth Year Inspections

Discharger: Tri-(Gas, Inc.
County: Palm Beach
NPDES Number: FLO001678
State Permit Expiration Date; 1 June 1994
Toxics Sampling Inspection (X51)
Date Sampled: 23 August 1993 _
Results: Copper (23 pg/L), iron (82 pg/L), and zinc (72 pug/L) were

detected in the effluent. Iron was found at the reference site (415 ng/L) and the fest
site (248 pg/l). None of these concentrations exceeded Class III water quality
standards. Acetone was detected at the reference site (34 ug/L) and at the test site
(50 ng/L) at less than chronically toxic levels. Sediment petroleum hydrocarbons
(with a chromatographic pattern similar to motor oil) were measured lo be 530
mg/kg at the reference site and 10,000 mg/kg at the test site. This is cause for
concern, since remediation guidelines for petroleum contaminated sediments
(FDER 1992) require that no more than 50 mg/kg of total recoverable petroleum
hydrocarbons be present in “clean” soil.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 23 August 1993

Results: The sample of effluent was not toxic to cither test organism,
Ceriodaphnia dubia or Cyprinella leedsi. No mortality occurred during the 48
hour static acute bioagsay.

Impact Bioassessment Inspection (IBI)
Date Sampled: 23 August 1993

Results: Benthic macroinvertebrate communities were stressed]
throughout the study area, and the sediment contamination suggests that past Tri-]
(Gas discharges may have been associated with the observed perturbation. Florida
Index, taxa richness, and Shannon-Weaver diversity were depressed in Hester-;
Dendy samples, with these measurements generally being slightly lower at the test
site. This degradation is related to the low dissolved oxygen throughout the study
area and petroleum contamination. Phytoplankton populations were somewhat,
depressed at the test site, exhibited by a decrease in taxa richness, and an increase
in the percent contribution of the dominant taxon. The test site assemblage
consisted almost exclusively of blue-green algae, while that of the reference site
was represented by a larger percentage of members from other divisions. The
disturbances in the algal community at the test site were consistent with the
elevated AGP found there.

Water Quality Inspection (WQID)
Date Sampled: 23 August 1993
Results: Nutrient compounds were elevated in the effluent, and
moderate nutrient enrichment was noted at the test site. Algal growth potential

(AGP) was quite high in the effluent (99.5 mg dry wt/L), and moderately elevated at
the test site (15.2 mg dry wt/L), exceeding the “problem threshold” of 5 mg dry wt/L.




Major characteristics of community structure of control and test sites.

Reforence  meg; Site
Number of Taxa 44 40
Florida Index 6 3
% Contribution of Dominant Taxon 19.2 o234
% Diptera 706 | 525
% QOligochaeta 5.2 39
% Gastropoda 38 10.2
% Decapoda 52 0.6
% Qdonata _ 42 1.7
% Amphipoda 35 12
% Other s T[T
S % Predators ; 18.6 298
% Above Surface Deposit Feeders | 466 | 202
% Below Surface Deposit Feeders 55 | 328
% Suspension Feeders | 8.8 4.5
% Scrapers o 1...48 10.5
% Shredders | 93 1.0
% Qther 6.4 1.2
_Number of Taxa 8 6
) ~ Florida Index 1 1
Shannon-Weaver Diversity 287 2.58
% Diptera 84.6
% Gastropoda A
T 9% Odonata 7.7 6.
% Ephemeroptera T 0 i 16.7
% Amphipoda o 16.7
% Predators : 30.8 16.7
% Above Surface Deposit Feeders | 400 300
% Suspension Feeders 92 8.3
% Serapers B A2 A X )
% Shredders 12.3 6.7

umber of Taxa 16 7
% Contribution of Dominant Taxon 29.7 50,0
Chlorophyll a (/L) 4.061 4811
Diatomy/Diatom + B-G Abundance Ratio 0.21 0
% Blue-green 719 87.5
% Green _ 94 6.2
% Diatoms 187 0
26 Euglenophytes 0 6.2
1.2 15.2

I - Value reported 1s less than the minimum quantitation limit, and

greater than or equal to the minimum detection limit

Introduction

Tri-Gas, Inc., a facility engaged
in the production and sale of various
compressed gases, is located in Palm
Beach County, Florida (see maps int
Appendix). The maximum permil-
ted discharge is 0.025 MGD, consist-
ing of floor drain wash waters and
cooling tower blowdown, The mean
flow has been approximately 0.0097
MGD, Floor drain wastewater is
treated in three belt type oil skim-
mers before it enters a Fram oil-wa-
ter treatment system., Non-contact
cooling water is run through an an-
thracite sand filter before mixing
with floor drain wastewater, Final
effluent is discharged to an unnamed
Class III canal along the northeast-
ern edge of the property.

The facility has a mixing zone
extending 400 meters on either side
of the outfall. Quarterly monitoring
of chromium, total residual chlorine,
oil and grease, pH, flow rate, temper-
ature, zine, total phosphorns, and
specific conductance is required with-
in this area of the canal and in the
effluent. Outside the mixing zone,
Class I1I water gquality standards
must be met at ail times. No permif;
violations, plant upsets, or enforce-
ment actions against the plant have
occurred within the past year (see
facility summary in Appendix),

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters, A
comparison of biological community



hoalth was made between a reference
gite {located in the unnamed canal
approximately 0.5 miles above the
outfall) and a test site (the area down
sradient of the discharge) (see map
and diagram in Appendix). A habi-
tat assessment was performed in sifu
to establish comparability between
sites. Supplemental physical/chem-
ical data were alsc collected on the
effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubia and Cyprinella
leedsi as test organisms, were per-
formed on an effluent sample (We-
ber 1991). The effluent was analyzed
for metals and the receiving water
sites were tested for volatile organic
compounds. Sediment samples from
reference and test sites were tested
for petroleum hydrocarbon content.
Additionally, nutrient analyses were
performed on effluent, reference, and
test sites. Methods used for all chem-
ical analyses are on file at the Talla-
hassee DEP Chemistry Laboratory.

Benthic macroinvertebrate com-
munities were evaluated at reference
and test sites. Invertchrates were
collected from multiple substrates
(e.g., snags, leaf packs, vegetation)
using diserete dip net sweeps. Addi-
tional invertobrate collections were
accomplished using Hester-Dendy
multiplate samplers which were in-
cubated for 28 days (Ross 1990).
Phytoplankton was sampled at both
reference and test sites via subsur-
face grabs. Chlorophyll @ was also
determined for phytoplankton com-
munities (Ross 1990). Algal Growth
Potential tests, using Selenastrum
capricornuium as the test organism,
followed Miller ef al. (1978).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal

community health have been em-
ployed in this report. Many of these,
such as the number of taxa, Shan-
non-Weaver Diversity Index, and
chlorophyll ¢ are well known. Oth-
ers are briefly explained here. The
Florida Index assigns points to
stream-dwelling macroinvertebrates
based on their sensitivity to pollution
{(see Ross 1990). A site with a high
Florida Index score is considered
healthy (i.e., many clean-water or-
ganisms are present). Excessive nu-
merical dominance of a single type
of organism (a high % contribution
of dominant taxon) is usually associ-
ated with disturbance, A deereased
diatom to blue-green algae ratio (cal-
culated by dividing the number of
individuals in the Bacillaricphyta by
the number of individuals in the Ba-
cillariophyta + Cyanophyta) is often
indicative of nutrient enriched con-
ditions. The determination of the
Quantitative Stability Index (for tax-
onomic % composition) is a two step
process. First, the relative propor-
tions of major taxonomic groups are
caleulated for each site. Then, the
lesser of the two percentages for each
discrete taxonomic group is totaled.
A QSI (for % composition) of 1007
means that the two sites being com-
pared 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 num-
ber of taxa, the diversity index, Flor-
ida Index and the diatom to blue-
green algae ratio are measured as the
reference site minus test site divided
by the reference site. The percent
differences between sites involving
the percent contribution of dominant
taxon, chlorophyll a, and algal
growth potential are measured as the
test site minus reference site divided
by the reference site.

I,
L8

invelvad in this investigation: Jeif
Christian and Doug Strom (DEP
Southeast Distriet) and Marshall
Faircloth, Russel Frydenborg, Kath-
leen Lurding, Tina Mikulski, Eliza-
beth Miller, Urania Quintana, Tobin
Rader, Landon Ross, Greg Wynn, and
David Young (Tallahassee Biology
Laboratory). The report was re-
viewed hy the Point Source Studies
Review Committee, consisting of
Wayne Magley, Jan Mandrup-Pouls-
en, and Michael Tanski, as well as
District representatives.

following personnel wors

Resuits and Discussion

The study area is situated in the
Fastern Florida Flatwoods, border-
ing on an Everglades-type habitat.
The unnamed canal that receives the
Tri-Gas discharge is a channelized
system, approximately 15 min width.
QOverall, the two stations were very
similar in habitat, with scores of 48
and 44, respectively (Appendix).
Land use was similar at both the ref-
eronce and test site areas, primarily
forested (60-65%), with smaller pro-
portions of field and pasture (10-
15%), agricultural (10-15%), industri-
al (5-10%), and commercial (5%).
Several types of substrate was avail-
able for benthic macroinvertebrate
colonization and success at both
study areas, consisting of aquatic
macrophytes, leaf mats, and woody
debris. As expected in this region of
little topographic relief, water veloc-
ity was fairly low in the canal, rang-
ing from 0.05 to 0.1 m/sec. Specific
conductance was roughly doubled at
the test site (490 umhos/em), com-
pared with the reference site (230
pnmhos/ecm). Both stations were near



neutral in pH {reference site was 7.1,
test site was 7.3 8.10.s), and dissolved
oxygen was reduced throughout the
study area (1.5 mg/Land 1.9 mg/L at
reference and test sites, respective-
ly). Dissolved oxygen at both sites
was below the Class I1I water quali-
ty standard (Rule 17-302.530(31)
FAC),

The only volatile organic com-
pound found in receiving water sta-
tions was acetone, 34 png/L at the ref
erence site and an estimated 50 pg/L
below the discharge. Sediment pe-
troleum hydrocarbons (with a chro-
matographic pattern similar to mo-
tor oil) were measured to be 530 mg/
kg at the reference site and 10,000
mg/kg at the test site. This is cause
for concern, since remediation guide-
lines for petroleum contaminated
sediment (FDER 1992) require that

Na. of Invertebrate Taxa
{guantitative sample)

Na, ol Algal Taxa
B3

{inveriebratas)
Flarida Index

no more than 50 mg/kg of total re-
coverable petrolenm hydrocarbons be
present in “clean” soil, Additionally,
there is high potential of direct con-
tact between burrowing benthic or-
ganisms and the contaminated sedi-
ments, which may result in biologi-
cal uptake.

The following metals were found
in the effluent at concentrations
above the practical quantitation limit
(PQLY: copper (23 ug/L), iron (82 png/
L), and zine (72 ug/L). At ahardness
of 486.6 mg/L CaCOg, none of these
levels are in violation of Class III
standards. The only metal found in
the receiving waters was iron, at con-
centrations of 415 ug/L. {reference
site) and 243 ug/L (test site).

The sample of effluent was not
foxic to either test organism, Ceri-
odaphnia dubia or Cyprinella leedsi.

Shannon-Weavar Diversity Index

Lnvariebrates, quantitative samya)

m % Centributien of Dominant Taxon

[phytoptantion algas)
Chilarophyll a
[phyteplantdon algao}
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Effect of discharge on receiving siream
(measured as difference between contrel and test sites).

No mortality cccurred during the 15
hour static acute bicassay {(Appen-
dix).

While some nutrient compounds
were elevated 1n the effluent, inelud-
ing orthophosphate (0.7 mg/L), total
phosphorus (0,77 mg/L), and nitrate-
nitrite (0.97 mg/L), only low to mod-
erate receiving water nutrient en-
richment was due to the discharge.
For example, most nutrient com-
pounds were below the practical
quantitation limit or undetected at
the test site, except for moderate lev-
els of total phospherus (0.044 mg/L)}
and TEN (1.0 mg/L). With the ex-
ception of a high ammonia concen-
tration (0.45 mg/L), nutrients were
low or undetected af the reference
site.

Algal growth potential (AGP)
was elevated in the effluent (99.5 mg
dry wt/L}, low at the reference site
(1.2 mg dry wt/L}), and moderately
elevated at the test site (15.2 mg dry
wt/L). A receiving water AGP of 5
mg dry wt/L. is used to predict when
detrimental consequences associated
with cultural eutrophication (e.g.,
excessive algal or macrophyte
growth, D.0O. sags) will occur in fresh-
water systems (Raschke and Schuisz
1987). Apparently, the increased
phosphorus concentrations at the tesi
site were sufficient to stimulate a
substantial amount of Selenastrum
(test algae) growth.

Benthic macreoinvertebrate com-
munities indicated that pepulations
were stressed throughout the receiv-
ing canal, and some evidence sug-
gests that the discharge was respon-
gible, The figure on this page indi-
cates the degree of difference between
the control and test sites. Larger dif-
ferences (that is, higher percentag-
es) correspond with greater degrees
of degradation. Negative values
mean that the test site is better than
the control, The figure on p. 4 sum-



marizes similarities between the
sites. Smaller similarities (lower per-
centages) generally correspond with
greater degradation, unless the test
sites are better than the reference
site, The average or relative abun-
dance of each individual taxon ap-
pears in the Appendix.

Taxa richness in Hester-Dendy
samples, with 8 taxa at the reference
site and 6 taxa at the test site, was
lower than the taxa richness values
found in 84% to 95% of other Florida
streams (see Table of Typical Water
Quality Values in Appendix). Simi-
larly, Shannon-Weaver diversity at
both sites was lower than the diver-
sities measured in 60% of other Flor-
ida stream systems, decreasing from
2.9 at the reference site to 2.6 at the
test site. Each station received only
one Florida Index point, which is con-
siderably less than the 15 points ex-
pected from this part of the State.
Each site was predominantly com-
posed of pollution-teolerant dipterans.
The depressed taxa richness and lack
of pollution-sensitive animals is prob-
ably due to the low dissolved oxygen
measured at both sites, or possibly,
due to the petroleum contamination
found at both sites, which suggests
past episodes of detrimental dis-
charges. The higher amount of sedi-
ment petroleum hydrocarbons found
near the discharge suggests that Tri-
(Gas may have been the source of the
contamination. Historically, high
levels of oil and grease have been
measured in the effluent from this
facility (Jeff Christian, personal com-
munication, FDEP Southeast Dis-
triet). The contamination at the ref-
erence site may be due to wind-in-
duced currents which previously di-
rected the discharge to the site,

Macroinvertebrate samples col-
lected with dip net sweeps yielded
similar results, although the taxa
richness was substantially higher.

o= ,:}
Quantitative Stapiity Index —
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Effeet of discharge on receiving stream
{measured as similarity between control and test sites).

Forty-four taxa were collected from
the reference site, while the test site
supported 40 taxa. Florida Index
scores were still low, however, de-
creasing from 6 at the reference site
to 3 points at the test site. The per-
cent contribution of the dominant
taxon was slightly higher below the
discharge, analogous to the small di-
versily decrease observed in Hester-
Dendy samples. Again, the reference
site was strongly dominated by
dipterans (70.6%), particularly the
chironomid midges, Glypiotendipes
sp. and Pseudochironomus sp. Dom-
inant midges at the test site includ-
ed Larsia decolorata and Pseudochi-
ronomus sp. All of these organisms
are common in slowly moving or len-
tic waters, and many are tolerant of
low dissolved oxygen. The test site
population was also made up of a
high number of oligochaetes {31.9%),
compared to the reference site oli-
gochaete population, which was 5.2%
of the total community. Differences
in functional feeding groups corre-
sponded to those observed for species
compaosition,

Phytoplankton populations were
somewhat depressed at the test site,

compared to the reference station,
Sixteen taxa were identified above
the discharge, represented by cyano-
phytes (71.9%), diatoms (18,7%), and
chlorophytes (9.4%), The seven taxa
found at the test site were nearly all
cyanophytes, making up 87,.5% of the
population. The percent contribution
of the dominant taxon alse indicated
degraded conditions, increasing by
70% below the outfall. Although
higher numbers of algae were collect-
ed from the reference site, chlorophy!l
a {less than 5 ug/L) was essentially
the same at both stations. The dis-
turbances in the algal community at
the test site were consistent with the
elevated AGP found there.

Conclusions

The sample of effluent was not
toxic o either test organism, Cert-
odaphnia dubia or Cyprinella [eedsi.
No mortality oceurred during the 48
hour static acute bioassay.



Copper (23 ug/L), iron (82 ng/L),
and zine (72 pg/L) were detected in
the effluent. Iron was found at the
reference site (415 ng/L) and the test
gite (243 pg/l), None of these con-
centrations exceeded Class I] water
quality standards,

Acetone was detected at the ref-
erence site (34 ug/L) and at the test
site (50 ug/L) at less than chronical-
1y toxic levels. Sediment petroleum
hydrocarbons (with a chromato-
graphic pattern similar to motor oil)
were measured to be 530 mgkg at
the reference site and 10,000 mgkg
at the test site, Thisis cause for con-
¢ern, since remediation guidelines for
petroleum contaminated sediment
(DEP 1992} require that no more
than 50 mg/kg of total recoverable
petroleum hydrocarbons be present
in “clean” soil.

Nutrient compounds were ele-
vated in the effluent, and moderate
nutrient enrichment was noted at the
test site. Algal growth potential
{AGP) was quite high in the effluent
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DEPARTMENT OF ENVIRONNME VAL REGULATIGH

FACILITY SUMMARY

Date Summary Prepared :

Facility Name: ,
Tri-6a8 ITrl, 43207249

Location (aitach detailed map): County District

(9000 Beclivg Highwiy

Riviera Beach <l pﬁ/m 56/4 A fO SFA ST
Federal Permit # £/ 000 /6 7§ State GMS # and 5050P0/64 L Facility Type: industrial
and expiration date: g A 33} }995] State expiration date: 7 v e ;/ /494 |Municipal Federal Agricuitural

Qther (list):

Functien of facility: 74, Fomctson oF FAi) Frcs 1.4

hle of vpriovs G155,

7 (5 Fhe /’,—.::z’u LFTe e~ ADael

Description of treatment process:

See The foc:,-mf'f' ind The Section Colled p/)e/*ﬂ?’c,

Receiving waters:
Unmamed funal

Classification:

ron (i)

Design Flow: .
0,025 M60 Cmaximum )

Mean Flow: ~

9700 PO

Flow during survey://go PR f’?‘/'eﬁ
. L + i)

e

Qther (describe)
therefore, the best time to sample is

I
Discharge is: Continuous @ntermittent)Seasona! Rainfall dependent

-

If facility has a mixing zone, give det

ails (size, parameters atfected, etc.):

See J"/r:(;f'v[;c Comd Fron F2 43 o the /Jer/\f‘f?

List effluent limits (if necessary, attach relevant paperwork):

Describe special permit conditions
and permit modifications:

ND f/accfﬁ/-/ge,-m,"f* Cord i Fionsy

Pl W A7 7[1-6 R

g-;r' +,((. PC:*m:"?L.

é,/c‘ff/(_/dﬁfr d:—fﬁf:f?f v

chaoll mvoT eﬂéaﬂ/
SHate water &uﬂ/;r‘?
Sdpodord 3 for Closs
T wpters.

Parameter Limit (units}
See Specidic  \The Quality ard | Gr pecnit
[«9‘1\)0’;'};0{‘) ﬁ 3 [2 Vnﬂ'?";'?i 07}: 7;}(/{, X ;;7:—




2 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION
FACILITY SUMMARY

(Facility)

Description of permitted cuttall{s):
TAS -IC/)C[/IIX :'J'/)c*’/"\ ?‘fwf(/ Fo dischas €D SIS O
0.025 MED . The dischncg e 1 (T el T T

List permit viclations (from MOR data or other source) and plant upsets that occurred within past
Year JAere  hps  pot peps /i/J7 /¢/m,;f- Y7 RPN N SR
the pni 7 ye#hr,
There 5 a0 ip/‘/)y’f' ufof'c?t/ o~ 70,'/(_-

Describe previous impact bicassessments, WQBEL'’s, and previous or current enforcement actions:
I/{ﬁfﬁ (S O AD é’x:f}mj & /dr—’ﬁ}f xj JYat ¢ :‘_/-f/ el enT NetiomS

,é}ﬁ/? NS T}u) —F/;"Lx/
For 7he WERBELS /cf‘cf- 70 Fhe AHpched permid

Discuss comparability of MOR resuits to past DER results and whether there are trends (improving,
declining) in the data set:
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L,Jf;’u/d bt C,Om/o/é’f‘ﬂé/c 70 fff/)J//.//\ ;f‘/‘(,ua//_

Additional information:
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Florida Department of Environmental Regulation

Southecast Districe» 1900 S Congress Ave, Suitz A ® West Palm Beach, Fiorida 33403 % 0700, 0008

u " " - 2
Bob Martine:, Governor Crabe Twachumann, hccrﬂ:’ﬁ_ -, tahie Shearer, Assestznt Sooroisey
Rl -

Soot Benvon, Depuly Assislan: Seoreoary

PERMITTEE: I1.D. NUMBER: 5050P01642

Mr, Harold N. Houchard, Plant Mgr. PERMIT/CERTIFICATION NUMBER: IO 50-164582
Tri-~-Gas, Inc. DATE OF ISSUE: G4 -89

18000 Beeline Highway EXPIRATION DATE: JJ“ C {75

BEiviera Beach, FL 33404 COUKTY: Palm Beach

LATITUDE/LONGITUDE: 28°R&'2Q7"/80°20'22"
SECTION/TOWNSHIP/RANGE: 11/T41S/R40L
PROJECT: Industrial Wastewezter Treztment and
Dispogal System

This permit is issued under the provisions of Chapter 403, Tloride Statutes, and Fleorida
tdministrative Code Chapter(s) 1/-4. The above named permittes is hereby authorized to
perform the wor ¥ or operate the facility shown om the app*;c::io: and eapnroved drawe
$18\a), piams, ant other documents attached hereto or on file with the Department and
made a part nereof and specifically described as follows:

OPERATE: An industrial wastewater treatment and disposzl system teo discharge & memimes
of 0.025 MGD of floor drain wash waters aﬁa cooling tower hiowdown discharges Thsz
floor drain wastewater is treated in three belt tyvpe oil skimmers before It enters z
Fram cil-water treatment system, After the Frar treatment unit, the water is filtered
through & carbon/sang filter Non-contact cooling water blowdown water is also filtersd
in a anthracite sang filter before it is mixed with the treated fioor drain wastewzter
an¢ discharged to Class Il Surface Waters through an outfall to an unnamed canzl zlong

the northeastern edge of the property.

IN ACCORDANCE WITE: The plans and specifications submitted in conjunctiocon with this
application DER Form 17-1.205(4), submitted on May 8, 1889.

LOCATED AT: 18000 Beeline Highway, Riviera Beach, Florida.
TO SERVE: An air separation plant (SIC # 2813},

SUBJECT TO: General Conditjons 1-15 and Specific Conditions 1-8.

Page 1 of 5

DER Form 17-1.201(53)
Effective November 30, 1982



SRMITTIT: 1.D. NUMBER: 5050P01642

mr. Hars’ 7 K. Houchard, Plant Mgr, PERMIT/CERTITICATION NUMBER: I0 50-164582
Tri-Gas, inc. DATE OF ISSUL: L gns [y o
EXPIR.ATION DATE: W, w0 G HLE
\JU'I'..:_ O :, 'iﬁ'gi
T3

SPECIFIC CORDITIONS:

1, The permittee shall mainteln the gquality znd quantity of the effliuent dischargsd
into the unnamed canal such thet it does not cause & violation of the State watsr-
guality standards for Class III Surface Waters specified in F.4.C. Fule 17-3.123 ExXcept
within the zone of mixing authorized in Specific Condition 2 below.

2. The Zone of Mixing shall be In accordance with Section 17-4,244, FT.A.C. and shall
extend 400 meters in either direction as measured from the outfell zlong the center or
the unnamed canal.

3. The permittee shall monitor the effluent and the recelving canal on a quarterl
basls for the following parameters:

Chromium Temperature
Total Residual Chlorine Zine
011 & Grease Toral Phosphorus
H Specific Conductance

low rate (dally average GPD)

For the purgose of menitoring the water guality of the canal, the permittee shall
collect grab samples at the northwestern and southeastern edge of the zZone of mixing
authorized in Specific Condition 2 above., All sampling and analysis shell be in
accordance with F.A.C. Rule 17-4.246. Reports on the analysis as called for on the
enclosed form shall be submitted on copies of this form to the Department and the Palm
LBeach County Health Department by the fifteenth (15th) day of the month following each
sampling event. Additional sampling and anzlysis may be required as concdicions warrant
in order to further assess the water guality.

4, No wastewater shall be allowed to deliberately bypass the treatment facility,
except in cases of emergency, without the prior approval of the Department. The
Department shall be promptly motified, im writing, of the emergency and all infermation
zs to the cause of the provlem and the corrective measures to be taken to prevent i:ts
recurrence.

5. The treatment facilities are to be operated in such a manner that the maximum level
of efficiency is maintained at sll times.

6. Waste sludge or other solid waste shall not be discharged into the waters of the
State elther directly or imdirectly.

7. This permit does not authorize treatment, storage or disposal of any hazardous
wastes. Such wastes shall be handied in accordance with State, local and federal
hazardous waste regulations,

8. All records and_data relating to this permit shall be made available for inspection
by the staff of the Department in the offices of the permittee,
e
. R . T .
Issued this _/ day of _iJswm—>t— , lgss

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

N

/%,zﬂhott Befyon 67
eputy Assistant "Secretary

Page 5 of 5

DER Form 17-1.201(5)
Effective November 30, 1982
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

GTGHE T S TATION MUMILET:

1R80P SS

DATE (MmN

os-23-93

NECEVING 300Y DF WATER:

Vo dameid At/

BLMARRSD:

LOCATICN: ?'“,.’ . G/I ./ ;N( .
15000

FELD NAME:
2olin? ”E_" Y.

ReFeredie §)4¢

R;U{ f'f’/l ﬁ-{-l;}./ /:'-_fr

Habitat Parameter

Excellent

Good Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, loge, tree roots,
emergent vegotation,
lenf packs, undercut
banks, rukble, or
other stable habitat.
23-30 points

5% to 20% snags,
logra, tree roots,
emergent vegetation,
leaf packs, etc. Less
than desirable
habitat.

8-15 points

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

Less than 5% snays,
logs, tree roots,

emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious,

0-7 points

Water Velocity

Nlux. observed: »0.3
mfsec. but < 1 m/sec
23-30 points

Mux, abserved;
0.1 to 0.3 m/sec
18-22 points

Max. observad;
0,05 to 0.1 m/sec
8-15 points

Max. observed; -
<0.05 m/sec, or spate
occurring; > 2 m/sec
0-7 points

Artificial Channel/
Fiow Alteration

No artificial
channelizetion. Little
activity (Impervious
surface) in watershed
which would cause
scouring during
spates.

12-15 points

Artificialiy
channelized, or
scouring present
during spates because
of excess impervious
surfoce in watershed.,

0-3 points

Bank Stahility
q :

Stable. No evidence
of erosion or bank
failure. Littie
potential for future
problems,

3-10 points

Moderately unstable,
Modorate areas of
erosion, high erosion
potentinl during
londs,

3-5 points

Moderately stable.
Infrequent or small
arcad of erosion,
mostly healed aver,
8.3 points

Unstable. Many raw,
eroded areas, Obvious
bank sloughing.

0-2 points

Riparian Zone
Vegetation
Quality

Over 80% of
streambank surfaces
consist of native
plants, classified as:
bottomnland
hardwoods,
understory shrubs, or
non-woody
macrophytes.

9-10 points

50% to 80% of
riparian zone is
vegetated, but one
clase of plants is not
represented.

6-8 points

25% to 50% of
riparian zone is
vegetated, but one or
two classes of plants
are not represented.

3-5 points

Less than 25% of .
streambank surfaces
dre vegetated. Poor
plant community {e.g.
grass monoculture)
present.

0-2 points

Ad]ustments Add 5 points if cross-sectional area of {low is estimated to be
greater than one square meter during periods of normal flew.

TOTAL SCORE

COMMENTE;

AMALYSIS QATE;

930523

ANALYST:

SIGNATURE:

I cxn'm'_/»,«)

e




STATE OF FLCRIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

tii [ORDT STATION NuMBE S DATE ML ANGRIG O0Y OF YWATER:
RAeor0234  |og-23-931 Unimgpm el (Ara/
HAEMARRS: LOCATION: ff/ 6/}} .L e FIELD DrNAMG
{Yaow ﬁdc’/,/wd- v — .
RopierA (/1 / 7’-55"/ f;' 7
Habitat Parameter _
Excellent Good Fair Poor
Greater than 40% 5% to 20% snags,

20% to 40% snags, Less than 5% snags,
snags, logs, tree rools, logs, tree roots,
logs, tree roots, logs, tree roots,

Bottom Substrate/ jemer gent vegetation, . emergent vegetacion, ) o
Available C leaf packs, undercut emergent vegetation, leaf pucks, ete. Less ermer gent vegetation,
vallaple cover leaf packs, cle. ' leaf packs, ete. Lack

banks, rubble, or . than desirable - .
Adequate habitat, - of habitat is obvious.

other stabie habitab, habitat,

-22 point ) . .
23-30 points 16-22 points 8-15 points 0-7 points
i Max. obwrvod
Water VQIOCITY Mux. observed: 20,3 Max. observed, Max. observed; 0,05 misee, ot st
m/sec. but < 1Tmdgec 0.1 60 0.3 m/isee 0.03 to 0.1 m/see OCCUNTInG, > 2 m/50¢

23-30 points 16-22 points 8-15 points 0-7 points

No artificial
cpe s channelization. Little ; :

Artificial Channel/ | acivity Gmpervious C:ii‘::;}fd o

. . 5 e Teselnl
Flow ,Alteratlon ?;ii:a;iiéﬂlgi\;ﬂ::ed e during spates because
seouring during
spates.
12-15 points

Artificially

of excess impervious
surface in watershed,
0-3 points '

Stable. No evidence Moderately unstable.

hoderately stable.

‘rs of erosion cr bank o Moderate areas of Unstabie, Many raw
. . Infrequent or small L . I
Bank Stablhty failure. Lattle ares tfcro:;ion crosion, iligh eresion | eroded areas, Ohvious
. 50 31T s - . ..
potential for future : ’ notential during bank sloughing.
mestly healed over. | ! ' e
problems. oods, 0.2 IJOJ.D.tS

6-8 points

9-10 points 3-5 points

Over 80% of
streambank surfaces <o
H . . 7 cansiat of native 50% to 80% of 25% to 50% of ‘Ifrscsa::}?:niosﬁ;ice%
Iparian - one plants, classified as: | riparian zone is riparian zone is flre vopetated Poor-
Veg etation bottomland vogetated, but one vegetated, but onc or | lant ;Jommu::lit (o
Qu a“ty hardwoods, clase of plants is not | two classes of plants P ass monocultuﬁ-e) &
understory shrubs, or | represented. are not represented. g:esent
non-woody 6-8 points 3-5 points 8-2 oi'n ¢
macrophytes. P S
9-10 points
Ad]ustments Add 5 points if cross-sectional area of flow is estimated to be TOTAL SCORE
b greater than one square meter during periods of normal flow,
COMMENTS:
ANALYSIS DATE: ANALYST: SIGNATUAE:

930823 T Cheiskins b [Astii




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET verion 4

BSOS T TG AGERSY OOOE: e ia TORETATA LGN HUMBEN: DATE (MDA AL : SECIIVISM0G DGO OF WATE R
SLAMITTING AGENGY MAMEL . o S . ‘
.lb)gff7 . _3 Oy-23-93 [ F00 ‘ {:N;_‘\__;/f,mr,ﬁ_{/ O 7 |
AEMARRS: ) LOCATION: ‘T . CJ/? I -, FIELD SiNAME: ) i

- 15oue sz ,w LY Y
| JN Lﬂ? f’/n,,/‘:’ KefFerepdee S /e !

AIPARIAN ZONEANSTREAM FEATURES
Predominant Surrounding Land-Use (spacify relative porcant in oach category):
Forest Field/Pasture Agnculturai Residential Commercial Industrial Other {Specity)

Local Watershed Erosion (check box); None Moderate Heavy i
Local Watershed NPS Pollution (check box): No evidence Some potential sources Obvious sources

Point-Source Pollution {list focation and describe):

; Faclilih L7

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

impounded L.
Channegiized L

Heavily Shaded: ]

!
| Hich Water Maik {m above bad): oy Veiocity {rango, m/s):

] Lightly Shaded (11-45%) {3 Moderately Shaded (46-80%):[:

lCanopy Cover % :  Open:

SEDIMENT/SUBSTRATE

{ Sediment Odors: Normal: fi: o srobic: [

Sediment Oils: Absent: [ Moderate: { ]

Sediment Deposits: Sludoe'. Paper Fiber:fi¥ Sand:[p4"  Shel:[[]] Other: g /j\f,,"';é fr'

Subsiraie Types » covarage ¢ times sampled! method | Substrate Types  |% coverage [# times sampled  method
T +Rock or Shell Rubble | ' ' .

weody Debrs (Snagsil .8

Loal Pasks moats 1 Sand
Aguatic Vegsiation HiMudiMuck
1Submerged Roots Other:
Undercut Banks i Other:

WATER QUALITY

| _-_C_)_ppth {m): [omp {*C): | pH (sUy: 0.0. (mgM:|Cand. {umho/em i

' Ton
Mid-deplh _
Boltom N

System Type ; Siream:(gég}fiilqﬁ]?gf?:regedalaéw\ﬁ;'tglr) Lake:ll] Wetland:[i]] Estvary:[[]]  Other:[#d < rinvn/
' Other:[F]
None: [z~

Opaque: [

Water Odors (check box):

Clarity (check box). Slightly turbid:

Color {check box): Tannic: & Green (algae): Other: i
Weather Conditions: ) Abundance:  Absent Cemmen  Abundant
~ G5 Periphyton i i &
P’?r}/ C ooy i]s:at'c Macrophyles
$i. }f\f Wind From the S5 qua P y , [ [
[rorvsulfur Bacteria
SAMPLING TEAM; FIGMATURE: DATE:_
TeFF Christing /‘QWﬁ S jrom 04 fasgin e

77/




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (version 4

| SUGMITT NG AGENCY GONEL . ISTORET STATION NUMBERN: DATE (W0 | TIME [ REGHIVING BODY OF WATES |

1err NG ADENGY MAMEL ,{l.f” ZL_M_ A - N o ) . ¢ , !

[ . Agcjol3 / (oy-2793| fA00 | Uunan :fi-{, e rY |
BEMAINS: LOCATION: 75 [ 0 {:m/ T GELD IDINAME:

I Y000 ﬁcc/mx: it
Fo Uzd//‘ z?z/? 2L

TesT it e |

RIPARIAN ZONEANSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative parcant in oach category):
FleidfPasture Agricultural Residential Comrnercial fndustrial i Other (Specily)

Local Watershed Erosion (check box}: None [ Moderate Heavy
Local Watershed NPS Pollution (check box): No evidence Some potential sources Obvicus sources |

Paint-Source Pallution (list location and describa).

Pa}j.‘sz 7/\«: 7}5-'.6&!‘” Ff’c.r‘//f't.,

Estimated System Width (range, m):}: Eailmatud System Bepth (range, my:

Forest

Impounded
Channaliced

Moderately Shaded (46-80%) . Heavily Shade

High Water Mark {m abovoe bag): Velocily (rangs, e},

Canopy Cover % Opon [  Lightly Shaded {11-45%):[%:

SEDIMENT/SUBSTRATE
Sediment Odors: Normal:[-]] Sewage: ] Anaerobic: [ Other:

Sediment Oils: Absent: Slight: Moderate: , Profuse

Mud: [t~ Sand:[iZ]  Shell Other: [ 877z is

M e J
| Substrate Types _ |% coverage|# times samplec] _method

Rock or Shell Rubble | & AP e
“||Sand

Sediment Deposits:  Sjudge: |-
Substrate Types (% coverago j times sampled

Woody Debris (Shags; [ ' '
Leal Pg! ks pp ps
Aguatic Vegelation 1]
Suzmarged Roos '
Undercut Banks |
WATER QUALITY
e my: [Temp. {°C); | pH (SU):

- MudiMuck
||Other: ® 45"
1| Other:

| D.0. (mg#t: |Cond. (zmbic/

Ton :
Mid-dc_r“)-'.“lj_!!

Bottom i AR 3
Suriicial Aquif

. C o . Vial . . - ) . . : =
System Type : Steeam:[]{ Baep Aquiler Fod Blackwater) Lake:] Wetland:[F]] Eswary:[[]  Othen[El ¢ amn/
Water Odors (check box):  Normal:fi”  Sewage:
Water Surface Qils (check box): Slick:

Clarity {check box): Clear: Slightly turbid: |

Color (chock box): Tannic: Green (algae)

Weather Conditions: ) Abundance:  Absent
~ gl Periphyton %
~ 95 Fish

P/?rffy ¢ fovd .
) g o - | Agquatic Macrophytes
Sight wind FZ‘W Fhe SE | osultur Bacteria

[SAMBLING TEAM: SIGMATURE:

Y (fassh /angrruyf

it




. — —— .
Sample Source: /rf“\ (.J'Z,( & _lnd. Sample Collectlon: Date Sldnlg3  Time ‘ A
Locatlon: : Test Beginning: Dateg/sulg® __ Timei 2 3 ()
County: Test Ending: Data 233t Vg7 Time 14 o/C!

Contact/Dlatrict:

NPDES Permit #

Test Ty;g/gareeningl{ Dafinitive

Sfatic J Static Renewal | Flow-through

‘-T‘ .
) |'{I“;

i (ool /
: FLOO outfall #:

G.-JC:{. ;«,‘gi f

Organism

Gl AL 2ot ey

A "‘}{‘-UIQ.A‘_C’:L,_ R R W
Instrument

Organism Batch #

Test Organiam:

Age:

LOLo_ Diluent Bateh #: 2O

ﬂn A r-rt."- Ci el el s i

b

Calibrations: pH  Tomperature °C D.O.mg/L Conductivity umbosfon
Tost Number: [ of&_ meter# 7851 S0HO1 8262 90H018262 GO005749
Remarks: ohr 7.¢ @7.0 233 @239  FH @225 1005 @ 1,000
30@30 1L @ 10,000 @ 24 5°C
24hr 20 @70 25 @290 Y @y 'omk @ 1,000
b @D ST @ 10,000 @ 148 °C
Bhr 72 @70 259 @ aveo M@ 280 _(soi@ 1,000
S0 @S PN o@ 10,000 @2 00
UNCORRECTED
Number Llve pH Temperature (°C) D.O. {mg/L) %%Z‘é'_(%h}]%%%?ﬁ
Come. | Chamber#] Ohr | 24h | 46h | Ohr | 24h (4oh | 0 hr| 2an[4sh [ohr T2an Jash {oar 24n JBh
ol | A s le lels 7 {240 25 7% 77 158 50
Corded | T s1s ls 54 25 27 (30
N el | cl e 15 £y 25,1 77 65
el | O s |51 ¢ 5.Y 27.) 7.5 150
| O A c 1S |g g %1 |2%.3 al7.4 il 1A [0
(CO% | c 15 1« 5.1 21 9 7.9 =e
oY | O NEEE 5.1 294 - 4 Y70
(1 00%% | 1D S5 1g Z. 24 %, 7.5 U0
! ;
i
!
Measurad/Loaded by: | ¥ Tiw] TK | M TR [7n T |70 T | 7 T
Recorded by: | "TR_ W_ TR TR TRy T TN TR T VT T
Investigators’ Signatures Salt Water/ Water Quality Parameters
—J(‘W- m\\\/\ , LOJQ&{ _ /ol W 0% Min Water. Sample | Method | Measured by
S ol ol T -
LAt - fTa&4.C  LabTotal Residual Cl2: 0.0 [<o 0 Koo [Diz-1e0 |
Alkalinity: [ 25 70 O | Heeh] TK
_ Hardness: | 2O <O GO | Hecd | TR
.. %;'_" Total Ammonia: ““~0Q1 7 | <6017 Ze.0i7] ORION | MY
(ﬂﬁ{er Ammonia Ammenia Ammaonia Control Sample

form updated 7803

Meter #98136 Meter Siope:w-5 fa ! Blank: 4G+ 0 177 salinity: _ (D ppt Salinity:




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: ~ 7 ¢

CJ“C’-{_“) 'j-—“f"\ C ..

Sample Collectlon:

Date s {23143  Tima \4{:0

Locatlon: Test Beginning: Date_d/2.{d>  Time_{ 33}
County: Test Ending: Datas 17000 T|me___|uf__fwn:;'__\_ _
. — — e Organism Bateh #: 345 Diluent Satch ¢ Lo i/
Contact/Dlstrict: 775 v [ L UL - [ et Organism Age: [ ol y s
NPDES Permit#: 1,00 . ' .
. = ,_} OLCIt;aII# oy Test Organism: (o ,-L.,.__»-f ey
S 7/ -’LJ/ ‘,_r‘-—;_ | PR T | - o
Test Type: m[}efmmve e e C et “"““’“‘ t Hd“ @
m&anc Renswal | Fiow-through Inst‘rums_:nt . .
Calibrations: pH  Temperature °C D.O. mg/h  Conduetivity umbosfom
Test Number: of & meter # 7851 90HO18262 A0HO01 8282 (GB005745
Remarke: Ohr 20 @70 23. 3 @234 %o @228 [ooS @ 1,000
4¢ @50 Goeo @ 10,000 @25 °C
oty 10 @70 AT @24 \’r?t{.f_@:v'.’*r’ 150 @ 1,000
0 @70 €525 O_@ 10,000 @32
48 hr 7,(.";@7_0 D55 @2 aod @238 Lo @ 1,000
2o @70 G0 O@ 10,000 @ 2480
UNCORRECTED
Cond, {mmhos/cm}
Mumbar Live pH Temperalure {°C) 13,0, {mgil) Cond T mmj
Come T Ghamber #| Onr | 265|460 | Ohr | 24h |48k | O hr | 24h [48h [Ohr [24h [40h johr [2dh |43 '
Codrpl A | 4 | ¢ | S 18 {77 | e p e 3] 7.6 1 9. 218 L 245|250 1250
ConelBl 95 1o 1515 12718 15H 240178 19 g1 JANST 27050
(0Ya A B S 8 179 |77 |2g ey 6l238 haal7g 8.9 3.0 |ieso|less|le?O
ICO%R | 325 Slely | Zs 7717249 20 1180 8.9 79 ety hes<ifoll
i
i ;
]
i
1 |
MeasurediLoaded by: 1 1% | Tha T 7% | (T V70| T et | 7% | T f'q & | 2 | T TR
Recardoaby: |18 | TRTR | 7R | TR rown | 77 7K en | 7K | TRIT Z&| 7 [T
Investigators’ Signatures Salt Water/ Water Quality Parameters
M el V\,{,LQ.::O),‘A m 0% Mi Wlate_r Sampte | Method | Measured by
\/ﬁ’/ (J/ /fa Cé Field Total Residual Cl2 '
Uz 2 A Lab Total Residual Cl2: K& 3 ro.03 |prwo | rm
Alkalinity: 125 GO | Hech| TR
7
N Hardness: [0 S0 | Heein| TR
- , d -
= . Total Ammonia: “~0, 017 £p,217 | OTWON | M
e Ammonia Ammania Ammomao . Control Sample t
form updated 7/6/93 Mater #98136 MeterSIope ——Zi Blank: —27C/ 7 salinity: Salinity: PP




Chemistry summary table for

Zine

Tri-Gas, Inc. Effluent Rcfg;‘f{:lce Test Site
_. ituents o
o Acetone gLy 3 e est30
 Sediment Petroleum Hydrocarbons 530,000 10,000,000
(ug’kg) )
Aluminum 1111 100 U 100U
Antimony 15U 15U 15U
Arsenic 20U 20U 200
Cadmium 0.08U 0.08U 0.08U
Copper 23 T sU sU
S e T T
_________ sk G = e
Lead 15U isu | su
Mercury R 01U 01U 01U
Nickel 5U 5U 50U
Selenium U U 30U
" Silver 0.05U 0.050 05U

Ortho-phos;.).hate

070

1.6

0.031 1 0.048 1
Total phosphorus 077 0.023 1 0044
7 Ammonia 0.0321 045 A 0.020U
Nitrate+Nitrite 0.97 0.029 1 000U
' TKN

1.0

Oth

I‘Iﬁbltat Assessment
__________ D.0. (mg/L) . 1.5
e pH (SUs) 75 S 73
 Conductivity (umhos/cm) 1690 | 239 : 490
Temperature °C) | 30.1 L 8
Hardness (mg CaCO3) 4866 | 923 166.7
BioassayFish [ WNorToxic . |
Bioassay Invertebrate Not Toxic
Algal Growth Potential (mg dry wt/L) 99.5 1.2 152

A - Value reported is the mean of two or more determinations
[ - Value reported is less than the minimum quantitation limit, and greater than or equal

to the minimmum detection limit

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

limit



Typical Values for Selected Parametlers in Flox
Adapted from Joe Hand, FDER, personal communication, 1581

(data was collected between 1880 and 1989)

Percentile Distribution

ida Waters

{ Parameter { 5% [10% {20% [ 30% 140% {1 50% {80% { T0% 130% {80% {D5% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll g 022 052 094 1601 3.02| 463} 672 987 14.68| 27.35| 48.70
Periphyton '

Chlorophvll a 0.31 0,43 0.77 104 2,16 2.94 6451 10.51[ 17.00| 3951 60.85
H-D Diversity 0.84 2,12 248 2,74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa

Richness 900 12.00| 17.00| 2000[ 22.00{ 2450] 26.001 23.00[ 31.00] 37.00[ 53.C0
H-D Taxa

Richness 6.00 6.50 9.00| 1L50} 13001 15.00] 17.001 21.50| 26.00] 29.00| 32.00
TEN 0.30 .39 0.56 0.73 (.87 1,00 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 Q.02 .04 0.06 0.06 0.08 011 0.14 0.20 (.34 0.60
NO2-NO3 0.01 0.01 0.03 0.05 .07 0.10 0.14 (.20 0,32 (.64 1.05
Total Phosphorus 0.02 0.03 0.05 0,06 (.10 0.13 0.18 .25 .39 0.74 151
Ortho Phosphorus 0.01 0.01 0.03 0.04 (.05 0.08 0.11 0.17 0.27 (.59 1.37
Turbidity 0,60 0.90 1.20 1.45 2.10 2.80 3.60 4,50 6651 10451 16.30
LAKES '

(477 stations)

Phyteplankton _

Chlorophyll ¢ 0.80 1.71 2.88 428} 10,064 1340( 20.00( 30.10( 47.20( 65441} 113.90
Dredge Diversity 0.71 0.97 1.43 1.74 1.98 2.12, 221 259 285 3.15 3.17
Dredge Taxa

Richness 3.00 5.00 6,50 7.00 9.00] 10.00] 11,00 13.00] 15001 17.00{ 2100
TKEN 0.36 0.49 0.67 0.83 1.08 1.26 1.40 1.51 1.63 2.11 3,16
NH3+NH4 0.01 (.02 0.02 0.03 (.04 (.08 (.08 0.12 0.15 (.21 0,28
NO2-NO3 .00 .00 0.01 0.01 (101 (.02 (.04 0.05 0.10 0.14 0.23
Total Phesphorus 001 o002 002 0031 005% 06.07] 0031 011y 0oL 023% 042
{Ortho-Phosphorus 000 001 001 0021 0.03F 004] 0051 0061 0081 0211 032
Turbidity 100 1.25 1.55 2.06 2.75 4.50 6.45 9601 1410] 26.001 40601
ESTUARIES

(690 stations)

Phytoplankton

Chlorophvll a 2.14 3.28 4.49 5.13 6,00 6.93 7.94 9601 12401 17.60| 2220
Dredge Diversity 1.34 153 191§ . 2.28 2.56 2.90 3.15 3.59 4.01 4.53 4,98
Dredge Taxa

Richness 400 800} 9.00| 11.00| 15.00] 1850( 2500( 3500 41.00| 6€2.001 90.00
TKN 0.26 0.34 0.42 Q.50 0.59 0.69 0.76 (.82 (.95 L30 1.49
NH3+NH4 0.01 .02 0.03 .04 0.05 0.06 0.08 (.09 0.13 0.22 0.28
NO2-NO3 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.05 0.08 (.17 .23
Total Phosphorus 0.01 0.02 (.06 0.07 0.10 0.11 0.14 0.17 0.23 0.43 0.59
Ortho-Phosphorus | 0.01} 0.02] 008] 0041 0.04 005| 007§ 009y 012| 021] 044
Turbidity 3.50 4.00 4.50 5.05 540 5.60 6.30 6.80 8.00[ 11.4¢] 11.75
Units:

Phytoplankton Chlorophyll ¢ (ug/L), Periphyton Chlorophyll (mgfmz), Nutrients {(mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



Benthic macroinvertebrate taxa list for Tri-Gas Inc., collected via Hester-
Dendy artificial substrates in the unnamed recelving ditch, on 23 August,
1993. Densities, in number/m2, represent the mean of three replicates.

Reference Site Test Site

Amphipoda

Hyalella azteca - 1
Diptera

Atrichopogon sp.
Chaoborus sp.
Cladopelma sp.
Dicrotendipes simpsoni
Glyptotendipes sp. B Epler
Polypedilum illinoense
Ephemeroptera
Tricorythodes albilineatus — 1
Gastropoda
Undetermined Hydrobiidae
Laevapex fuscus - 1
Odonata

Undetermined Anisoptera
Erythemis simplicicollis - 1
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Total 13 6



Benthic macroinvertebrate taxa list for Tri-Gas, Inc., collected via 20 discrete
dip net sweeps in the unnamed receiving ditch, on 23 August, 1953.

Reference Site Test Site
Acarina
Arrenurus sp. 24 72
Hydrodroma sp. - 168
Koenikea sp. 48 72
Neumania sp. 72 24
Oxus sp. 24 -
Sperchon sp. - 24
Amphipoda
Hyalella azteca 240 264
Coleoptera
Dubiraphia sp. 96 -
Decapoda
Palaemonetes paludosus 360 144
Ablabesmyia sp. B Epler 113 -
Asheum beckae 263 —
Cladopelma sp. 75 163
Dicrotendipes simpsoni 113 -
Endochironomus subtendens - 163
Glyptotendipes sp. B Epler 1053 —
Goeldichironomus sp. - 82
G. amazonicus 38 —
(. carus 75 —
Larsia decolorata - 5298
Odontomesa sp. 48 48
Palpomyia grp. sp. — 360
Parachironomus carinatus 263 163
P. directus 263 82
P. hirtalatus 113 -
Polypedilum halterale grp. 75 -
P. illinoense 376 82
P. trigonus - 82
P, tritum — 82
P.sp. A Epler 38 -
Pseudochironomus sp. 1316 2038
Stilocladius sp. - 571
Tanytarsus sp. — 163
T. sp. E Epler - 489
T. sp. C Epler 188 1223
Tribelos fuscicorne 38 -
Zavreliella marmorata 38 -
Undetermined dipteran pupa 360 816
Ephemeroptera

Caenis diminuta - 24



Gastropoda

Laevapex sp.
Micromenetus dilatatus
Physella sp.

Planorbella dury:
Undetermined Hydrobiidae
Hemiptera

Microvelia sp.

Neogerris hesione
Ranaira sp.

Odonata

Enallagma sp.

E. pollutum

Erythemis simplicicollis
Ischnura sp.

Perithemis tenera seminole
Oligochaeta
Aulodrilus piguet:
Bratislava unidentata
Dero sp.

D, digitata

D. nivea

D. pectinaia

D, trifida

Haemonais waldvogeli
Limnodrilus hoffmeisteri
Pristina leidyi
Pelecypoda
Sphaerium or Musculium sp.
Platyhelminthes
Dugesia sp.
Trichoptera

Oecetlis sp.

Oxyethira sp.

Total

96
120

24
24
24
24
72
24
192
24

24
216

72
24

72
72

24
24

6862

408
72
168
1656

72

24
336
24
1216
2646
644
1359
72
1144

143

22,681



Phytoplankton taxa list and densities (#/mL) for Tri-Gas, Inc., collected via
subsurface grabs above and below the discharge in ap unnamed canal, on 23
August, 1993.

Reference Site Test Site
Diatoms
Gomphonema sp. 64 -
Melosira sp. b4 -
Navicula sp. 451 -
Nitzschia sp. 64 -
Plagiotropis sp. 64 -
Synedra sp. 64 -
Chlorophyt{a
Ankistrodesmus sp. 64 —
Carteria sp. 129 -
Mougeotia sp. 129 -
Scenedesmus sp. 64 64
Cyanophyta
Anabaena sp. 64 -
Aphanothece sp. 1096 129
Chroococcus sp. 1224 516
Lyngbya sp. 64 64
Microcystis sp. 258 129
Oscillatoria sp. 268 84
Euglenophyta
Euglena sp. - 64

Total 4121 1030
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