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EXECUTIVE SUMMARY

City of Naples Wastewater Treatment Plant, Naples, Collier County, NPDES
#FL0026271, on 9 to 11 February 1988,

The sample of chlorinated discharge from the City of Naples Waste-
water Treatment Plant was acutely toxic to the two water fleas
Ceriodaphnia dubia and Daphnia pulex, and to the bannerfin shiner,
Notropis leedsi. The Microtox® assay, using the bacterium Photobacterium
phosphoreum, also exhibited extreme toxicity producing and EC5q =
11.9% in the chlorinated sample.

The de-chlorinated sample of discharge from the City of Naples' WWTP
was not acutely toxic to any of the test organisms in the bioassay,
although there were three deaths of Ceriodaphnia dubia in the 100% test.
The Microtox® assay indicated that he de-chlorinated sample was
stimulatory to the bacterium, Photobacterium phosphoreum. Due to the
non-toxic nature of the de-chlorinated sample, chemical analyses were not
per formed.,




INTRODUCTION

The City of Naples Wastewater Treatment Plant is located at 1400 3rd
Avenue North, Naples, Collier County, Florida (Figure 1). The WWIP has a
design capacity of 6.0 MGD and treats an average of 4.6 MGD of waste while
serving a population of 38,500. Treatment consists of activated sludge
and chlorination (Figure 2). The effluent discharges first to a pond,
then to the Gordon River,

To evaluate the existence and extent of the toxicity of the discharge
from this facility to the receiving waters, the Biology Section performed
three acute toxicity bioassays and one Microtox® assay on both chlorinated
and de-chlorinated samples in February, 1988. The results are the subject
of this report. Those involved in performing the tests and in preparation
of this report were: D. A. Chasteen, J. M. Faircloth, and L. A.

Williams.
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Figure l. Portion of Collier County,
Florida, including location
of the City of Naples
Wastewater Treatment Plant.
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METHODS AND MATERIALS

Test methods used to conduct these static bioassays are extensively
described by Peltier and Weber (1985) and the FDER Biology Section (1985).
The organisms selected for this study include a species recommended by
Peltier and Weber (1985) and the FDER Biology Section (1985).
Additionally, the Biology Section maintains cultures of several species of
organisms indigenous to the State of Florida. One of these indigenous
species was also selected for testing. Life histories of these test
organisms and maintenance procedures used to culture them are detailed
be low,

The Microtox® assay was run according to the manufacturer's protocol
described in the Microtox® System COperating Manual (Beclman 1982).

History and Maintenance of Bioassay Organisms

Daphnia pulex (water flea) - A breeding culture of Daphnia pulex was
obtained from the EPA laboratory in Athens, Georgia, in June, 1987. This
culture has been maintained since its arrival in 2 1/2 gallon all-glass
aquaria, filled with unchlorinated DER well water, under a 16:8 hour
light-dark cycle, Organisms are fed a liquified blend of Purina Trout
Chow® and Cerophyl® twice daily, once daily on weekends, and are kept at a
constant temperature of 22° + 2°C. The aquaria are cleaned weekly by
siphoning off half the water along with the detritus and excess organisms,
and then refilling with fresh aerated well water., Additional measures are
taken and/or new cultures started in the event of abnormal circumstances
such as: declining populations, ephippia formation, or excessive fungal or
bacterial growth.

Ceriodaphnia dubia (water flea) - A breeding culture of Ceriodaphnia
dubia was obtained from the EPA laboratory in Athens, Georgia, in June,
1985. The culture is maintained in 2-1/2 gallon all-glass aquaria, filled
with unchlorinated DER well water, under a 16:8 hour light-dark cycle.
Organisms are fed a liquified blend of Purina Trout Chow®, Cerophyl® and
Fleischmann's® yeast twice daily, once daily on weekends, and are kept at
a constant temperature of 26° + 2°C, The aquaria are cleaned weekly by
siphoning off half the water along with the detritus and excess organisms,
and then refilling with fresh aerated well water. Additional measures are
taken and/or new cultures started in the event of abnormal circumstances
such as: declining populations, ephippia formation, or excessive fungal or
bacterial growth.

Notropis leedsi (bannerfin shiner) - Approximately 40 adult bannerfin
shiners were obtained from an indigenous population in the upper Suwannee
River during October, 198l. The breeding stock is maintained in 30 and 125
gallon all-glass aquaria equipped with a flow-through water exchange
system. Water for this system is unchlorinated and is pumped from the DER
deep well. The bannerfin shiners are reared at 22° + 2°C under a 16:8
hour light-dark cycle and are fed Tetra-Min® and frozen Artemia (brine
shrimp) twice daily, and once daily on weekends. Breeding and egg
hatching are encouraged at 25°C. The eggs are laid between stacked red
ceramic tiles separated by a 3mm bead of silicone., Most of the eggs




adhere to the tiles and are easily removed to heated, aerated hatching
tanks., The narrow space between the tiles eliminates egg predation by
adult fish, New hatching tanks are started regularly to segregate fry
into even age groups. Newly hatched fry are fed a liquefied blend of
Purina Trout Chow® and Cerophyl® twice daily. After one week, feeding is
augmented with newly hatched Artemia nauplii and finely crushed Tetra
Min®, The fish used in this test were 25 days old at the time of the
test.

Photobacterium phosphoreum, a luminescent marine bacterium, is
maintained as a freeze-dried culture, purchased from Microbics Corpora-
tion. Lot number M-606 was used in this assay. Immediately prior to the
assay, the culture is rehydrated with 1.0 ml of specially purified water
(Microtox® Reconstitution Solution).

Standard Reference Toxicity Assays

To ensure the uniform sensitivity of these test organisms to toxic
substances, the Biology Section conducts monthly standard reference
toxicant bioassays using sodium lauryl sulfate as the reference toxicant.

Test Methods

Methods used to perform acute toxicity bioassays are described by
Peltier and Weber (1985) and the FDER Biology Section (1985). Some of the
methods described below are more specific than those of Peltier and Weber.
These will be noted 1in more detail.

Sampling Methods and Test Dates

Three static acute toxicity bioassays and one Microtox® assay were
performed on the chlorinated and de-chlorinated sample of discharge from
the City of Naples WWTP (eight tests total). They were performed from
1045 hours on 9 February to 1100 hours on 11 February, 1988,

Separate samples were obtained for chemical and biological testing.
Samples for metal analyses were preserved with HNOj. Samples for
organic chemical analyses and for the bioassays were unpreserved, The
samples were collected by Mr. Albert Walton, Jr. of the FDER's South
Florida District, at 1140 hours on 8 February, 1988, using standard
wastewater sampling procedures. The samples were iced and transported to
the DER laboratory in Tallahassee for analyses within 24 hours of
collection.

Test Temperature

Upon arrival of the iced (4°C) bioassay samples in the Tallahassee
laboratory, the containers were placed in warm water and the temperature
of the samples allowed to rise to 20° + 2°C. Although this temperature
may be different than the temperature of the sample during collection, it
is the temperature range to which the test organisms are acclimatized and
is the range recommended in the above referenced bioassay protocols. This
avoids stressful effects caused by exposure to unusually cold or warm
samples.



Total Residual Chlorine

Since many reclaimed waters are chlorinated, especially those
originating from sewage treatment facilities, it is often desirable to
differentiate between the toxicity resulting from chlorine and the
toxicity assocliated with other components of the reclaimed water. To
accomplish this, the Biology Section performed concurrent biocassays on a
sample of chlorinated reclaimed water in which the chlorine had been
neutralized. De-chlorination was accomplished by adding a calculated
amount of 0.025N sodium thiosulfate. The total residual chlorine
concentrations of the tested sample of reclaimed water are given on the
bioassay data forms. A comparison of the results of these tests will
distinguish between the toxicity due solely to residual chlorine and the
toxicity inherently contained in the reclaimed water.

Freshwater Tests

Freshwater for dilution of the recovered water samples was obtained
from the same DER deep well that is used to culture the test organisms.
The concentration series selected for this study is given in Table 1.

Two replicates, of each concentration and a control, were used to
test with the water fleas, Ceriodaphnia dubia and Daphnia pulex. Flint
glass jars of either 60 ml (for C. dubia) or 250 ml (for D. pulex)
capacity were used as test chambers, and either 50 ml or 200 ml of the
appropriate test concentration was placed in each chamber. Ceriodaphnia
were siphoned into a large culture dish and neonates were traunsferred by
glass pipette, and loaded 10 per chamber, resulting in 20 per test
concentration. Daphnia were siphoned into a large culture dish to isolate
the proper size and age organisms (neonates). To accomplish this, the
Daphnia were siphoned through a stainless steel screen. The trapped
adults were then discarded. These neonates were then transferred by glass
pipette, examined for injury, and were loaded 10 per chamber, resulting in
20 per test concentration. Water fleas were not fed during these tests.

Two replicates, of each concentration and a control, were used for
the Notropis leedsi (bannerfin shiner) bioassay. The fish were
trans ferred individually or by twos, into wide mouth quart jars coantaining
500 ml each of the appropriate test concentration, and were loaded 5 per
chamber, resulting in 10 per concentration. Due to loading mistakes there
were 9 in the de-chlorinated control, !l in the chlorinated 60% test, and
11 in the de-chlorinated 100% test. TFish were not fed during these test.

Test Parameters

Dissolved oxygen (YSI Model 57 oxygen meter), pH (Corning Model 7 pH
meter with Orion Ross® combination electrode), temperature (NBS calibrated
glass thermometer), and the number of live organisms were recorded for
each test concentration at 0 hours, 24 hours, and 48 hours. Total
alkalinity and total hardness (measured as CaCOj3 using HACH Chemical
Company reagents) were recorded at the beginning of the test for the
controls and the 100% reclaimed water concentration. The specific
conductance (YSI Model 33 S-C-T meter) of each test concentration was



recorded at the beginning and end of the test. All instruments were
calibrated daily according to manufacturer's recommendations. Ammonia
concentrations, including the total and unionized fraction (expressed in
mg/l as N and as NHj, respectively), were recorded in the controls and

the 100% reclaimed water test concentration at the beginning of the test.
Total ammonia concentrations were determined using an Orion® specific ion
probe and an Orion Ionalyzer®. The unionized fraction was then calculated
based on the total ammonia concentration, and the pH, temperature, and
salinity of the sample. These values were recorded on the biocassay data
forms and are presented in Tables 2 and 3.

Microtox® Test

Upon receipt at the DER laboratory, a 20 ml subsample was collected
in a small beaker. The sample was adjusted to 2% salinity with reagent
grade dry sodium chloride to maintain the osmotic balance of the test
bacterium during the assay. Four two fold dilutions were made of the test
sample resulting in a test range of 97%, 49.5%, 24.75%, 12.38%, and 0%,
An incubation temperature of 15°C was maintained throughout the assay.
Ten microliters of bacterial suspension was added to each of the 1.0 ml
test dilutions. Light output (luminescence) was read after 5 and 15
minutes incubation, using the Microtox® analyzer and recorded on a
Perkin-Elmer strip chart recorder., In the presence of a toxicant, the
luminescence of the test organisms will decrease. In the presence of a
stimulant, the luminescence will increase. Toxicity is calculated as a
function of the light lost in the test sample, normalized to the control,
and is reported as the effective concentration at which a 50% reduction,
of light output is determined in 15 minutes (EC5gp). Results are given
in Table 4.



RESULTS AND DISCUSSION

The water sample taken from the City of Naples Wastewater Treatment
Plant was acutely toxic to all test organisms. This included the two
water fleas, Ceriodaphnia dubia and Daphnia pulex, the fish, Notropis
leedsi and the bacterium, Photbacterium phosphoreum. The water fleas and
fish all died within 24 hours. The Microtox® assay using the bacterium
produced an ECs5qg of 11.9%.

The de-chlorinated sample water was not acutely toxic to the two
water fleas or the fish, although, four of the water fleas (Ceriodaphnia
dubia) died in the 100% tests. The de-chlorinated sample was stimulatory
to the test organism Photobacterium phosphoreum in the Microtox® assay
(ECsg > 100%), further supporting the conclusion that the
de-chlorinated sample was non-toxic.

The chlorine residual in the discharge was 1.2 mg/l Cly by the Hach
Method and 0.44 mg/l Cl; by the lodometric Method. The toxicity in the
water sample was attributed to the total residual chlorine.

Since the de-chlorinated sample was not toxic, chemical analysis were
not performed.



Table 1. Concentration Series and Volumes Used for These Static

Bioassays.

Ceriodaphnia dubia (water flea)

Concentration Dilution Water

Control 50.0 ml
30.0% 35.0 ml
60.0% 20.0 ml

100.02  ——————

Daphnia pulex (water flea)

Concentration Dilution Water

Control 200,0 ml
30.0% 140.0 ml
60.0% 80.0 ml

100.02 —mmmm———

Notropis leedsi (bannerfin shiner)

Concentration Dilution Water

Control 500 ml
30.0% 350 ml
60.0% 200 ml

100.02  —————

15.0 ml
30.0 ml
50.0 ml

60.0 ml
120.0 ml
200.0 ml

Total

Volume

50

ml

50 ml

50

ml

50 ml

Total Volume

200
200
200
200

Total Volume

ml
ml
ml
ml

500
500
500
500

ml
ml
ml
ml



01

Table 2.

Data recorded during 48 hour, Ceriodaphnia dubia, Daphnia pulex, and Notropis leedsi, static acute

toxicity bioassay of the City of Naples Wastewater Treatment Plant, chlorinated discharge, Collier
County, NPDES #FL0026271, on 9 to 11 February, 1988.

Facility: City of Naples STP NPDES # FLO026271 Facility Type: Municipal
Location: Collior county ContacVDistrict:  B. Shoomaker IPara meter |
Sampla Collection Date: 2/8/88  Time: 1140 Tos! typa: Static Screaning Tolal Rasidual CI2; 1.2
Test Boginning Dale: 2/9/88  Time: 1045 # losts: 3 Recelving Water: Gordon River Method: Hach
Test Ending Date: 2/11/88  Time: 1045 Chlorination Type: chlorinated By: c
Salinity: 0.8
Ammonia: Control Wator 100% Samplo
Organism: Ceriodaphnia dubia Agollile stage: Neonatos Unionizad NH3: 0.00 0.04
LC50: Binomial: Moving Averago: Probit: Total NH3: 1] 518
Toxic
SURVIVAL Dissolved Oxygen pH Temperature Conductivity Control water 100% sample
Concantrations # at 0 hour Live at 24 hr Live at 48 hr 0 hour 24 hour 48 hour] O hour 24 hour 48 houd O hour 24 hour 48 houd O hour 48 hour] |Alkalinity: 112 84
Control 10 10 10 8.8 8.7 9 7.9 8.1 7.6 20 19.9 19.7 Hardness: 113 175
Control 10 10 10 8.8 8.8 9 7.9 7.9 7.7
30% 10 0 o 8.8 9.2 - 7.7 8 - 20.2 19.8 -
30% 10 0 0 8.8 9.2 - 7.7 8 -
60% 10 0 [ 8.7 9.2 - 7.5 8 - 20.5 19.6 -
60% 10 0 0 8.6 9.2 - 7.4 7.9 -
100% 10 0 0 8.4 9.4 7.2 7.9 - 20.4 19.6 -
100% 10 0 0 8.3 9.3 - 7.2 7.9 -
Organism: Daphnia pulex Agollile stage: Noonalos
LC50: Binomial: Moving Average: Probit:
Toxic
SURVIVAL Dissolved Oxygen Temperature Conductlivity Control water 100% sample
Concentrations  # at 0 hour Live at 24 hr Live at 48 hr 0 hour 24 hour_ 48 hour| 0 hour 24 hour 48 hourl 0 hour 24 hour 48 houq 0 hour 48 hour] [Alkalinity: 112 84
Control 10 10 10 8.8 8.9 8.9 8 8 7.7 20.4 19.7 19.6 Hardness: 113 175
Control 10 10 10 8.8 8.9 8.9 8 8 7.7 196 195
30% 10 0 0 8.7 9.2 - 7.7 7.9 - 20.7 193 -
30% 10 0 0 8.7 9.2 - 7.7 7.9 - 459 -
60% 10 0 0 8.6 9.2 - 7.4 7.9 - 21 19.2 -
60% 10 0 0 8.6 9.3 - 7.4 7.9 . 790 -
100% 10 0 0 8.6 9 - 7.1 7.8 - 21,3 19,5 -
100% 10 0 0 B.4 9 - 7.1 7.8 - 1110 -
Organism: Notropis leedsi Ageflife stage: 25 days old
LC50: Binorial: Moving Average: Probit:
Toxic
SURVIVAL Dissolved Oxygen pH Temperature Conductivity Control watar _100% samplo
Concentrations  # al 0 hour Live al 24 hr Live at 48 hr 0 hour 24 hour 48 hour] 0 hour 24 hour 48 hourl 0 hour 24 hour 48 hour 0 hour 48 hour] [Alkalinity: 119 84
Control 5 5 5 8.3 8.1 8 7.5 7.7 7.5 21 19.6 19.6 Hardnoss: 125 175
Control 5 5 5 8.3 8.1 8 7.5 7.7 7.5 218 208
30% 5 0 0 8.4 8.5 - 7.4 7.7 - 211 19.4 -
30% 5 0 0 8.4 8 - 7.4 7.7 - 480 -
60% 5 0 0 8.4 8.7 - 7.3 7.7 - 21.4  19.3 -
60% 5 0 0 8.4 9 - 7.3 7.7 800 -
100% 5 0 0 8.4 9 - 7. 7.6 21,6  19.5 -
100% 5 0 0 8.4 9.1 7.1 7.6 1140 -




11

Table 3. Data recorded during 48 hour, Ceriodaphnia dubia, Daphnia pulex, and Notropis leedsi static acute
toxicity bioassay of the City of Naples Wastewater Treatment Plant, de-chlorinated portion of sample,
Collier County, on 9 to 11 February, 1988.
Facility: City of Naples STP NPDES # FL0026271 Facility Type:  Manucipal
Location: Collier County ConlacVDistrict:  B. Shoemaker [Parameter ]
Sample Collaction Date: 2/8/88  Time: 1140 Test type: Stalic Screvning Total Residual Cl2: 1.2
Test Baginning Date: 2191788 Time: 1105 # tosts: 3 Receiving Water: Gordon River Method: Hach
Tost Ending Date: 2/11/88  Time: 1100 Chlorination Type: de-chiorinated By: ). ¥
Salinity: 0.8
Ammonia: Conirol Water 100% Sample
Organism: Ceriodaphnla dubia Agellile stage: Neonates Unionized NHJ: 0.00 0.05
LC50: Binomial: Moving Average: Probit: Total NH3: 0 5.18
non-loxic
SURVIVAL Dissalved Oxygen pH Temperature Conductivity Control water 100% sample
Concentrations  # at 0 hour Live al 24 hr Live at 48 hr 0 hour 24 hour 48 hour{ 0 hour 24 hour 48 houd 0 hour 24 hour 48 hourl 0 hour 48 hous [Alkalinity: 112 84
Control 10 10 10 8.5 9 8.5 8 8 7.7 20.5 20 19.9 Hardness: 113 175
Control 10 10 10 8.6 9 8.8 8 8 7.7
30% 10 10 10 8.7 9 8.8 7.8 8 7.6 20.6 19.8 19.9
30% 10 10 10 8.6 9 8.8 1.7 8 7.6
60% 10 10 10 8.6 9 8.8 7.5 8 7.6 21 19.8 19.8
60% 10 10 10 8.6 9 8.8 7.5 8 7.6
100% 10 10 7 8.6 8.9 8.7 7.3 7.9 7.5 21.2 19.9 20.1
100% 10 10 9 8.3 8.9 8.6 7.3 7.9 7.5
Organism; Daphnia pulex Agel/life stage: Neonatos
L.C50: Binomial: Moving Average: Probit:
non-toxic
SURVIVAL Dissolved Oxygen pH Temperature Conduclivity Control water 100% sample
Concentrations  # at 0 hour Live at 24 hr Live at 48 hr 0 hour 24 hour 48 hour{ 0 hour 24 hour 48 houJ 0 _hour 24 hour 48 hourl 0 hour 48 hour| |Alkalinity: 112 84
Conrol 10 10 10 8.8 9 8.7 8 8.1 7.7 20.6 19.8 19.6 Hardness: 113 175
Conltrol 10 10 10 a.8 9 8.8 8 a8 7.7 202 198
30% 10 10 10 8.8 9 8.4 7.8 7.9 7.5 20.7 19.5 19.3 '
30% 10 10 10 8.8 9 8.4 7.8 7.9 7.5 473 463
60% 10 10 10 8.6 8.9 8.4 7.5 7.9 7.4 20.8 19.5 19.3
60% 10 10 10 8.6 8.9 8.3 7.5 7.9 7.5 799 790
100% 10 10 10 8.3 8.7 8.4 7.2 7.8 7.5 21 19.7 19.5
100% 10 10 10 8.4 8.7 8.5 7.2 7.8 7.5 1120 1110
Organism; Notropis loeadsi Agoll.ife stage: 25 days old
L.C50: Binomial: Moving Avorage: Probit:
non-loxic
SURVIVAL j I Dissolved Oxygen pH Temperature Conductivily Control water 100% sampla
Concentrations  # at 0 hour Live at 24 hr Live at 48 hr 0 hour 24 hour 48 hour] 0 hour 24 hour 48 houd 0 hour 24 hour 48 houq O hour 48 hour] |Alkalinity: 119 84
Control 5 5 5 8.4 8.2 8 7.5 7.7 7.5 21 19.4 19.3 Hardness: 125218 175
Control 4 4 4 8.4 8.2 7.8 7.5 7.7 7.4 217 208
30% 5 5 5 8.4 8 7.8 7.4 7.7 7.4 21 19.2 19.1
30% 5 5 5 8.4 8 7.8 7.4 7.6 7.3 479 451
60% 5 5 5 8.4 7.4 6.9 7.3 7.5 7.2 211 19.2 19.1
60% 5 5 5 8.3 ] 7.7 7.3 7.7 7.4 805 790
100% 6 6 6 8.3 7.9 7.8 7.2 7.6 7.4 21,5 19.5 19.4
100% 5 5 5 8.4 7.9 7.8 7.2 7.6 7.4 1160 1110




Table 4. Microtox test results , City of Naples STP discharge, Collier
County, NPDES #FL0026271, on 9 February, 1988.

Microtox Test Culture Lot # M-606
Final Reclaimed Water
% Sample Chlorinated Dechlorinaied
5-min | 15-min 5-min | 15-min

0] 97 58 65 54
0 88 52 62 51
o 90 55 65 54
12.38 40 22 68 59
12.38 43 20 , 66 58
12.38 47 24 71 62
24.75 17 7 75 67
24.75 21 8 73 67
24.75 19 8 69 65
49.5 2 1 68 63
49.5 2 1 74 69
49.5 2 1 71 66
99 0.3 01 64 60
99 0.3 0.1 67 64
99 0.3 0.1 68 66

EC50 Chlorinated (15 minute, 15 degrees C) = 11.9% sample
ECS50 Dechlorinated ( 15 minute, 15 degree C) > 100%

ECS50 (15 minute, 15 degrees C) is calculated using the Data Reduction Computer
Program developed by Microbics Corporation for the Sharp Model EL-5100
(Microbics ) Systems Operating Manual, 1982.

12
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T : » i
‘[;:;sti;lzacsr ‘1{60" ﬂ\P DP\‘L }Z".ﬁ/bnﬂ Dﬁ{, Dﬂb‘b@lt { D}(/ mL DA(_

Signatures:; - Instnswnt Calibratiense Total Residual Chlorine:

ﬂt’ﬂd‘né“/ ﬁ.cdj(_ pif Meter: DO Mecex: S~C-T Hcter: /

& L ‘ Otlawrs” 20 . 709 9P@°C I A5.930 Fiold data: LY Method: A{.m
AN A0 (T 4 1

- [ hRC 2/%<. Lah: 7,1 Method: ). 4

2 Heues 773 g, €1 e

6 Nowrs 107 Guql U A _ ned A% Slha3e Labsg gt Mehe:_phopthy teviovesd byz 22 == .

72 Houry

95 Hones De~chlor inated: ( [hates '7'/‘/6
Measurement s by: D/)

Reywnles ¢ O/\/\ J/CC M oA C&QM#C{/.Z‘??TZ
Y3 b,
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lenr;tr//‘l, e 44‘%/ L/:é_-,jz’( ~I'O X/ L/ !“'viavi:,;‘z \h\ SR o b Ca it teny Parn ]/%‘ [ //ﬂ/d"/

vldronss /ym / 7. _@Z {:; (,4, Test f';‘”]{il'x7)i|l;{1 St ) o LS Jd l{) .
. Goatact /Dis “M,;g '_Z/QJ__J[; /' U umber: .,»-.n! ( 5t iuliny Date //7/ glm 0 yh
A ot Serdal b Lnlmr o T~ it Type: St nl i Rewwal Screening Cawventional Test ()( gl 1) ,,/ m)J .,,,/,ﬁ e
N’."!)FS Pennit Nuber £/ 0o 2620/ Other: C'{ : Ago/Life Stame /-4 ,
CL;IIC." Test Number of ‘ Dissolved Oxygen pil ] . Terperature B Alka mﬂ;&@ew
"~ or Containet Live Orpanisms (mg/1) ¢ (})"f)""”’"”w“’ ’ (my/1 as CaCdg)
% Nurber | O 2| 481 72] 96| O 20 48| 721 96| O 20 48] 721 96| O 261 48| 721 96| O 24| 481 72] 96 2 //23
, - Control Water: //.
(o ¥ 2L i (¢ |[e 33 (87129 8.L18.010 20411971 )5{ 1002 Sarple: Sy /175
— \ . ., Other:
é*jrj “)S o lO ,O 3'5 kcl 81% 8;0 5/70 717 /76 /‘15 Measured by ﬂ/,‘(_
B (L 1w lo 41172 2719 601143
. . Amonta untonized/total
30% 39 |0 $.119.2 2217 "yl (rg/1 as N13/N)
o & Hour 0
fo5 L b1 w0 g 42 2424 b(0)/9) o”
! . Control Water: ~ v
A lf% €1 jpw |9 s, |23 M (77 90 1002 Sample: S8
) Other:
20% | o |00 2,049 20 P 21314 “
| Hour
/6o A | w# | |0 54140 2.0 178 /10
4 Control Water:
100% Sample:
Other:
Measured by: n L
YA S¢.
pe-5CE

nitial of
Investigator PAfancjpre g <] MDY prclonefah HACIDEC Y pAc] Imc

>1pn iures; Instrunent Calibrations: Tatal Residal Chlorine: e /),9 C. v
M‘c/ é pi Mater: M Meter: S—C-T Meter: 0/8 3“& “'é‘/ éc/
0 Hours %), G 9 Loe X 010/ 9903 Field data:_/, )} Method: /]:\//4
N 2 ASk A 157 o al -24 Hours 3,_.__71_‘1_ 9.0 0@.2.(_ — Lab: ) L Method: ) %4

48 Hours Iab: 64y Method: g, L s Reviewed by:
72 Hours

y/d
9% Hours Du-chlorlntcd Mhte: "//{/ﬂ
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R — 730 Snefu, ot 11997
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ln.l»mtrv/['oxlmnt rii BIOASSY DRI TR Samle Collection: Date ,.2 (S’b‘)’ Time //Z‘.,’
Address /uo @fr ‘{J‘ / Mu. " o iest Tegiening: Date ;'5' Tine Qe
Wt?CI/Dtht’lCt__.QJAw s N it 5 ot [ Test Eoding: Date - Time _/py %
FEfluent Serial Rumber Ter. Tyt _5 fe Ponessl, Scraoniva Cowentional Tent Argonica /Ucvztwvi, {eo Hag
NETFS Pemait Hunber £ 00 26 19 / "JL’.‘.":-.’: (‘j Agellifo Stoge .-2.5}414,/1
Cone Test Number of Lisselesl Dol 148 Tomparatuive - Alkalinity/Mardness
or Containes] Live Orpanisms fre /2D ° Co. \MAV‘""} (irg/1 as Ca003)
b4 Nurher| 0O 241 48| 72| 964 O 268 &3) 72 9%)| O 2% 48y 723 uh{ O iy 484 721 968 O 2 IJBE 95 //7 // ye
— n ' . , Control Water: (4
ol L/ 515 S 'BY A 94 1507 1S 9,01/%b /“fe(v 1097 Sample: &Y /175
N ) § Cther:
GIJ | 2 |5 |55 g5 g0 25ha s 4 ho bocsured s AAC
9 i ’ B
% 137 1510 Y4 195 M TR /
‘ fmonia untonized/total
% | 234 1<]p |44 7 1) 430 )
' ’ llour 3 Vol
f% | 13 |10 g3 7 0510 21419 g”
. ‘ Control Water: 0
AOIA 25 16 0 A Q.0 251N 1900 1002 Srple: 5y
Qther:
(00 SA» L 1510 ad |92 5. 95
T Hour
foth | 2% 1510 g 2.1 21l He -
‘ i v Control Water:
[ 1007 Sample:
Orher: .
Measured by: ﬂ'\ /"
al Lo SC6
‘ 4
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Invest igator M}'\L ﬂ\p D“L,m; v\\u LDD.L'DIK Dpl(’ N j))(- D[}(— JY}(. pl}(—
Instrumnt Cal ibratiens: Total Recidual Chlorine: 3 é DJC
! Meter: 2 4] Heter: S-C-T teler: O
0 Hours 2,001,929 9.0 L\E)l ¢ J0IQ JC 103D - Fie'd data: / 9 Methed: [;L»ig
2 Hours 7Y . B @C . y Lab: /2 Nethod: ffZl‘
48 Hours Y&@—(\ -ﬂlﬁ Lah .__D-_LL_ Hothad : el s Riviewd t»v {%&
72 Hours
96 Honrs Me=chlorinated: Duto: V//K/ﬁg
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/\jc'/ /—;L Ly h( /(//\/ < __ !
Inclustey/ Toxicant CLZ{A\-"]Z/‘/ d_ }Z C ('n ;‘ INEA .h\_«‘_‘ sl volicction: “.If(")' ;}//j}y Tiry //yt
Addross Y0 !212 £/ Gl s & l nt Porinaing: l‘mq EVLYS Tine //()5
CUIt.’lCl;/‘l—){‘? rict 6{ 7f Tost Nundwr: L/ ufé Test Ending: TY.'lt(z_")j_‘ L ly,f) Ti b jJ_&.U
Effluent Sorial Number Test Type: Static Rorewal , Screening Cnventional Teat Organian _ €, Dnfag Pogl g
HEDES Pennit Nurber £7 00 6.2 1 Other: _ Age/Life Stage  peern .
Cone. Test J Number of Dissolvexi Oxygen M Tamperature Alkalinity/Hardness
or Containe Live Organisms (mg/1) °C (mg/1 as CaC03)
% Nunber { O 20 481 721 96| O 0] 48] 721 96 O 20 48 721 96| O 261 481 721 96] O 2,1 48| 721 96 / /3
. Control Vater: /I /1
ol | 93 10140 |k 35 19.18.5 g218.01] 79,5 |20¢)i9.9 100% Sample: Fy/r7E
. . Other:
W / 10 (0 U g(& 7,6’ S'$ S 810 10 Measured by:[)ﬁc
0% L3 ] 52 [0 fg 8 25 18.012:4 20,(,119.8 1.4
2 Amoenia unionized/total
5‘”/ 72 |12]e iy EbH.0)gS 23180174 (me/1 as MI3/N)
Hour O
50/ 67 {0 }(° |ro 56 4,088 2,518,024 RIS L9y ’&;(‘i
Control Water: -
{0/ S [2]1° |0 5110153 DS 30|76 1002 Sample: 5.9 §
/ ”r} [0 c g 2 Ci Other: A
/007 | TS 1 54187 157 3 pdls ]9 Be.l
: Hour
el lgr (V07 83174 13,0 b3 1.4]92.9 —
' Control Water:
100Z Sample:
Other:
Measured by:__//lé
az&\fl? - S("é
Initial of 3 -
Invest igator f\\\({ T\\Y aﬁ‘“ JH(_T,'!f/ DAC P ¢ DpC m‘v Drc DA C DQL

Signatures:

5, A
Xl}iul Mf,(l’f_/__\

Instnment Calibrations:
pH Meter: q .)Jlb MLter 1 5-C-T Meter:
0 Hours 70 ) qdc}

Ut k. 28,0¢32
24 Hours 9@. ")) 4o § lﬂﬁ il g

48 Hours

72 Hours
96 Hours Pe-chlarinated: o,c
Measureients by: _lh(
Ronarks ¢

Ol nese 12947 f

Total Residual Chlorine:

Field data: z Method :(JIM(
Lab: l Methoed: Lg[_
lab: Ayy  Method: ,’ Z /Ra wiewed by:

Mate:
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e A Ao / ’r et Tyoes FM T Tt Sesensieg Gt i oo M’"@ﬁ e
nt Seria r Typat B3 nc Toeal, Seserning Cavention] Teat Orgrnie
NPDFS Pemnit Number  £/1) Dg21) / Cirs (i_L L{ Areflife Steca  Afhmnde
| conined___Live ongomises e - R C»%M vt
z Number | 0 261 48] 72| 96) O.{ 24 481 721 954 O 251 8% 128 c6fl O 2| 481 72} 85 21 I,J ?"I 36
tehd |90 (e |lofi 9.9 19¢ |30 3008 L be sl | O e
Gl 168 | lelw 8.3 B0 |98 £013.09.7 2t 95t | et o A
2% 7 lelel, 3 bt 194 aigst 1 edssioy 5
30% | S0 Yo |10 49 120 |34 24 1741,9 W3 3 R
60 % 4 1240t gl 54 {sM 5113174 % 1951 ! Hour 0 Yol
50 % 1 3L Lol e sbkelgnl | bslghs | 9 Dl e 4
0% | 496 1 |l® fw | 43187 I3 b1 lsle TS .
poth Lwb ppiChpt | S les | auigghs T 173
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1
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00 Meter: S=C-T Keler:
WBe2 C  _ Alewr 259639 - Ficld data:r_ 5 Muhod:
31:, :!! L ! IFLHIAY Hethiod:
tab: oMY _ _ Method:

A\ ;\A})r J [ pH Meter:
- 0 Hours _Z‘Q _‘“ l
VT 24 Hours ,(v] A Q
. ; 48 loura
72 Houry
96 Homry —_

Rexnarbes ¢

———

Ne-chlorinated: 0.
Measucenents by:

—— e+ e b
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Total Residual Chlorine:
fm

, J ey

Loviesad by:

Ioites W L
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IN"I\IT:TI')‘/ Fert i emt C(‘/Z{l {\/_/V(fr_)é \§7/ 4 A.I'Ll l EAEEV{\:;::'\"“ .EA-EURS_ f~';‘.2‘.1|.1 Vsl lactien: I‘.|f‘;-‘;2 S/‘Z_,Th‘“ ‘/ZQLL

- K tiefrasT

,\d:lm;;sr_/‘t/(’l) 3/{{7 f/’f‘{/ /1,_” /].:—:Z/;Z{_’ (»&’Zc;, [0, Test Poginning: fate 0
ISE Test Hunher: of é N e J(00

(.‘I)IIC.’IC(/L"lﬁtl'ict_._g,‘)’/clylmﬁ‘% Test Fadiog: ILHSVLU

Effluent Serial Number Tost Orpanisn _ A 9%n~f et o

Test Type: Static Renewal, Screening Cxwventional

NPDES Penmit Number 27,701,262/ . Other: AgefLile Stage L JS g'»é}/
Coac. Test Number of Dissolved Onygen pl Tamperature 3 Alkalinity/lavdness
or Container Live Organisms (mg/1) °C quc",;-vtwi {mg/l as CaCoj)
% Number 24 72] 961 O 24| 48| 721 96| O 25| 481 721 96 O 251 48] 72] 96] O 2.1 48] 7121 96

Cots” | /0
2/ | 2
304 | 8¢
304 | 44
608 |34
op |2
/02 Z CL
@0/% 2

Control Water: //?//3.7

84 |94 18,© .S .S 2i01/3Y]113 1002 Sample: g2 /775
84162 1.3 .S [2.7]24 la] B PXL! toasaced bys_AC
24 150 1.5 2.4 171 1M IO {92115,
34129109 14h.eha il s oot
347241 5 hsha 1l i, -
3314007 230719y q05| 294 O 00% Savpie: 50‘/§0(
3171103 2t by a)s|1asfia e

8414 n% 2224024 ol Wi o —
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Signatures; Lo Instrumnt Calibrations: Total Residal Chlorine:
/ T«.ﬂi@éﬁé H Moeter: D) Meter: S—C-T Meter: /

- A%_—_, 0 Hours 222+ 929 Top2atc 01910 K5 X Field data: 3 mum://n“

v‘,._:;& AL D) 24 Hours 94 5 Yo g g ¢rc ’ Lab: /2 Metluﬂ:w—
48 Hours Lab: Y1 Method: gigh, 2 Reviewed by:/ ~
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MICROTOX™ Data Reduction Sheet
SOURCE: L/Y\CL{?)LUU ST

GRAPH
Ct\LC EC bo ( \F') N“N, |5°C) = _ l l -q @ fﬂg'l.

SAMPLE DATA:

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): &-WM Ca QU

DATE assavep: O - 09- 82 TIME:

VISUAL COLOR:  YNIQMI_ CORRECTION REQUIRED:  YES -NO
VISUAL TURBIDITY: YNOAAY SEPARATION REQUIRED: ~ YES é
INITIAL pH: pH ADJUSTED TO: WITH:

OSMOTICALLY ADJUSTED WITH: MOAS @ OTHER
PRIMARY DILUTION OF SAMPLE: N~ Qi
OPERATO&@M/ (U IN QONARAAEENT VIAL LOT NO. M
REMARKS:

MICROTOX™ 999 TEST

SAMPLE | % T READINGS T5 | [15 NOTES
CUVETTE [SAMPLE |5 MIN|15 MIN| _ L L
AL =) | 8
Bi 0 ao 5%
_ca_ | (3% | 22 |/ e
A2 40 |22 | ’
B2 1238 |43 23 11| 150
c2 43 | 4 ‘
S = |42
3 ums |z
C3 q | & [°% ("“_1--_._-,”__,. o
Ad 5 |
B4 95 l
C4 o "L \ 44|%5 bq’-o L
2] 99 P - [«
B 1 | Fo 545440 -
ECso( MIN, °C) 1234 187 L

REVIEWED BY:/:Z' ,52 ]

DATE: C//{/g-r
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MICROTOX™ Data Reduction Sheet o6

SOURCE: \’\/\(“N@)\JAJ SYe C?
WCW
GRAPH ==
CALC sc 20 (D min,_Decy 2100 (asampre) ) mgL

———

SAMPLE DATA:

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): % %X Moot - A - S8y
DATE assavep: OR - O-88 TIME:

o I

VISUAL COLOR: m~y~0OAG_ CORRECTION REQUIRED: YES K0
g VISUAL TURBIDITY: VWQArNI_ SEPARATION REQUIRED:  YES
g INITIAL pH: pH ADJUSTED TO: WITH:
. OSMOTICALLY ADJUSTED WITH: MOAS BRY Na OTHER

PRIMARY DILUTION OF SAMPLE: (MNQANSL,

OPERA’I‘OR&M A QNN peAGENT VIAL LOT NO. M.

oy

REMARKS:
- MICROTOX™ 99% TEST
] SAMPLE | % READINGS SRGE NOTES
CUVETTE |SAMPLE |5 MIN |15 MIN
Al A3 5S4
] Bl 0 /- S Rl
: Cl1 : 60 Y -
A2 3 | B¢ 4
'3 B2 12.38 C(;:g 6231 - -
c2 e G2 b3 i
A3 <, &~
B3 2475 345 4,:% gl
& C3 ] | -. 115 [-.401
Ad 2 (é,
~ B4 495 3 T L -
] i > 19 |G [029]m197
. A5 (d_l, O
B5 99 3 H | sl 3
Cs B | o |95k
ECs0( MIN, °C) {riinnund OF0 -4

k 18 a,:")’

j
7 e . ==~
REVIEWED BY, 25~

DATE: o v 2e e



