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A. Test Material

Source, composition, and purity of th ¢t
General Information. The appropriate quanti: 3
dispensed into 4-L of dilution water (see below) to prebare each test
concentration. Stability and soclubility of in dilution vater were

not determined.

B. Dilution Water ' i
Vater (Table 1) originated f#on the Haskell Laboratory well.
! .

C. Animal Culture ]

Fathead minnows (Pimephales promelas) were reared in continuously flowing
vell water at Baskell Laboratory. Adult fish resided in 38 L aquaria at
approximately 25°C and vere fed frozen brine shrimp (Artemia sp., Golden Gate
Brand, Korden Division, Novalek,iInc.. Hayward, C;g generally twice daily, once
on Saturday, and not on Sundays. : Eggs vere deposited on polyvinyl chloride
tiles coated vith sand. Tiles wgth eggs vere aerated and incubated at
approximately 25°C in a water bath. Larvae were reared in 22 L aquaria at
approximately 22°C and vere fed newly hatched Artemia generally twice daily on
veekdays and daily on weekends. Juveniles were held in a 22 L aquaria at
approximately 22°C and vere fed newly hatched Artemia and/or frozen brine
shrimp generally twice daily on weekdays and once on Saturday and Sundays. No
treatment of the fish for-diseases vas required during the holding period.
Sickness, injury, and abnormality were not observed. Animals vere identified

by labels on aquaria and test vessels.

) D. Test Methods [1]

Five test concentrations and p vater control were used. Nominal test
concentrations were 648, 1080, 1800, 3000, and 5000 mg/L. The fathead minnows
ranged from 1.5 to 2.4 cm in standard length {mean 1.9 cm) and 0.029 to 0.16 g
in weight (mean 0.092 g). The falthead minnows were 85-86 days old at test

start.

Glass aquaria (5-L) containing 4 L of test solution (approximately 12-cm
liquid depth) vere employed. Two replicates of each test concentration with
ten fish per relicate were used. Fish vere added to the test concentrations
using random numbers and were not; fed for 48 hours prior to the test nor during
the test. Mean loading for contrpls at test conclusion was 0.23 g/L. Test
solutions vere held between 20.7 and 21.6°C (mean 21.2°C) and were unaerated,
until at approximately 72 hours vEZn lov dissolved oxygen levels necessitated
the use of gentle aeration (approximately 120 bubbles/minute). A photoperiod
of 16 hours light (215 Lux) versubs 8 hours darkness was employed.




o Du Pont HLR 395-91
‘gnsttuaentl. Yellow
ntific Instruments, Medfield,
Materials ragistersd mercury
tiations and the water

tion of fish) and daily
cal Company, wgl‘nﬂ, co),

Dissolved oxygen (!81 Hpﬂ“l ]
Springs, OH), pH (Corning Model 6 ¢
MA), and temperature (Americ ocigty of
stem thermometer) were measured in-sll c
contrel at the beginning of the test (be! ot
thereafter. Total alkalinity (Hach kit, Ha ;_
EDTA hardness (Hach kit, Buch Chemicd) Company; Lovéland, CO), snd conductivity
(YSI Model 33, Yellow Springs I',trnignt. Yellg s tings, OH) of the dilution
vater vere measured at the beginning of the teﬂ&, 1bta1 organic carbon (Model
700 OI TOC analyzer) was neasur?d in the dilution water at 48 hours.

B. Chemical Analysis ' '

Chemical analysis of the teiat material was not conducted.

F. Statistical Methods ;

The 96-hour LC50 =-1 its ns?ociateﬂ confidehce interval could not be

calculated because mortality was not observed at any test concentration.

RESULTS AND DISCUSSION

concentrations; water control, 1.0, 10, 100, and 1000 mg/L. Mortality was not
observed at any test concentration.

Nominal concenttations vere 648, 1080, 1800, 3000, and 5000
mg/L. All test concentrations 'excluding contrel) were cloudy throughout the

testing period.

A 96-hour rangefinding stud¥ vas conducted using the following

All chemical and physical pQrameters (Tables 2 and 3) were within expected
ranges, except dissolved oxygen!in replicate A of the 5000 mg/L test
concentration at 72 hours. Theidissolved oxygen value (5.3 mg/L) dropped
slightly below 60% of the theoretical saturation value of 9.0 mg/L at 21°C. As
a result, all test concentrations were gently aerated beginning at 72 hours
(approximately 120 bubbles/minu$ This apparent decrease in dissclved oxygen
vas not considered biologically. significant based on the lack of observed
mortality. No mortality or sublethal effects were seen in any test
concentration (Table 4). The 96-hour LC50 based on nominal concentrations was
greater than 5000 mg/L, the highest concentration tested.

VII. CONCLUSION

vas not acutely toxic to juvenile, fathead minnows (Pimephales
romelas) in a 96-hour aerated, static, test. The 96-hour LC50 based on
nominal concentrations was greater than 5000 mg/L, the highest concentration

tested.
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Du Pont HLR 395-91

Chemical Characteristigs of Hask #fory Vell Vater?

B9

Parameter Concentration Pardmeter Concentration
BOD2, mg/L <2. . Lead5, mg/L <0.005
CoD, mg/L 13 Magnesiim, mg/L 3.%
TOCt, mg/L <£0.5 Mereury, mg/L <0.00020
Kjeldahl N, mg/L 0.2 Nickel; ng/L <0.020
Ammonia N, mg/L <€0.05 Nitrites, mg/L <0.1
- Turbidity, NTU <1.0: ' Nitratef, mg/L 1.6
Phenolics, mg/L €0.050 Phosphate, mg/L <0.1
Color, Co/Pt S Potassium, mg/L 1.8
Solids i Selenium, mg/L <0.005
total suspended, mg/L <2 | Silver, mg/L <0.110
Aluminum, mg/L <0.1E0 Sodium, mg/L 8.1
Antimony, mg/L <0.060 Sulfates, mg/L 4.8
Arsenic, mg/L <0.010 Sulfide, mg/L <0.05
Beryllium, mg/L <0.001 * Thallium, mg/L <€0.01
Boron5, mg/L <0.020 Zine5, mg/L <0.020
Cadmium, mg/L <0.0p2 Volatile priority
Calcium, mg/L 25.0 pollutants ND#
Chloride¢, mg/L 6.3 Acid extractable
Chromium, mg/L <0.010 priority poliutants ND®
Cobalt, mg/L €0.020 Base/neutral
Copper, mg/L <0.010 priority pollutants ND?
Cyanide, mg/L : €0.025 Pesticides/PCBs ND*®
Iron6, mg/L 0.053 Organophosphate
Fluoride$, mg/L <0.1, pesticides?, ug/L <0.50

ipate of analyses 17 Octobjr 1990 unless indicated otherwise, analyses
performed at Environmental Testling and Certification Corporation, Edison, New
Jersey; 2Date of analyses 13 DAcembet 1990, analyses analysis performed at
Environmental Testing and Certification Corporation, Edison, New Jersey; 3Mean
value; 4Date of amalyses 17 May 1991, performed at Du Pont Engineering Test
Center, Nevark, Delavare; SBelow the Published Method Detection Limit (BMDL);
spDate of analyses 9 November 1990, analyses performed at Du Pont Chemicals,
Jackson Laboratory, Deepvater, New Jersey; 7Date of analyses 23 October 1990,
analyses performed at HazletongLabOtatories, Inc., Madison, WI; SNone detected.
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Physical and Chesd

Vater ' : -
Control 648 1080 1800 3000 5000

Tine — —— e reimemermen
(Hours) Ar  PBe Ay B As  PBs A "if Ae Be A:  Ba

Dissolved 6xygen (mg/L)

Start 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.7 8.7 8.5 8.6
2% 7.9 7.7 7.7 7.4 7.4 7.6 7.2 7.7 7.6 1.5 7.8 1.7
48 7.7 7.1 1.2 73 7.1 6.9 6.4 7.1 6.6 6.4 6.7 6.0
72 7.6 7.5 7.2 7.3 6.9 6.8 6.7 6.8 5.9 6.2 5.3 5.5
96 8.2 8.0 7.7 7.6 7.3 7.2 7.6 6.9 6.3 6.7 6.1 6.7
pH

Start 73 7.3 7.3 130 1.3 %4 7.6 Tk Tk T 1.3 7.4
2 7.1 7.2 7.2 7.3. 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3
48 7.2 7.4 1.4 T4 T4 T4 7.4 7.5 7.5 7.5 1.5 7.5
72 8.1 8.1 8.2 8.1 8.1 8.1 8.0 8.1 8.1 8.0 7.9 7.9
9 8.3 8.3 8.2 a.zf 8.1 8.1 8.1 8.0 8.0 8.0 8.0 7.9

i
T

sA and B refer to replicates with ten fish each.
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Observed Mortality of F !

for 96 HO‘E 3

Percent! Cumulative 'Obaerygd‘-v- Mortality*

24 Hours . 48 Hours 72 Hours 96 Bours
Concentrations _

Ab B | AB  Bb AP Bb Ab  Bb

|
Vater Control o o L0 0 o o o o

{
648 o o 0 0 o o o o
1080 o 0 0 0 o o 0o 0
1800 0 0 ) 0 0 0 0 0
3000 0 0 .0 0. 0 0 0 0
5000 0 0 0 o0 0 0 0 0

aAll fish appeared normal.

bA and B refer to replicates with ten fish each.
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