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WITH FRESHWATER ORGANISMS



, METHODS FOR ACUTE TOXICITY TESTING
' WITH FRESHWATER ORGANISMS

Unless otherwise noted, all test protocols follow those of the U.S.
Environmental Protection Agency (USEPA) as specified in Methods for
Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms, 3rd ed. (1985, W.H. Peltier and C.I. Weber, eds.,

EPA/600/4-85/013) and the 1 July 1990 Biomonitoring Protocols of
the USEPA, Region I.

Sample Collection and Handling

Grab or composite samples of receiving water and effluent are
collected by personnel at the client’s facility, refrigerated at
4°C until pickup, and then transported to the appropriate
laboratory for toxicological and chemical analysis. If the
effluent contains detectable residual chlorine (> 0.10 mg/1L),
neutralization is carried out by addition of 10 mg sodium
thiosulfate per liter of effluent.

Toxicity Testin

TEST SPECIES:

The test organisms are the daphnids, Daphnia pulex and Ceriodaphnia

.dubia, and the fathead minnow, Pimephales promelas. All species

are reared at New England Bioassay from parental stocks originally
obtained from the Connecticut DEP or USEPA. The ages of the
daphnids and P. promelas are < 24 h and 1 to 14 days, respectively,
at the start of testing. Fish from a single day’s hatch are used
whenever possible.

DILUTION WATER:

Dilution water is receiving water collected upstream of the point
of discharge from the client‘s facility. Laboratory water prepared
with either reagent-grade salts or Perrier mineral water is
prepared in the New England Bioassay laboratory and used to culture
the test organisms. The laboratory water may be used as the test
dilution water, if requested.



WATER QUALITY DETERMINATION:

Sample temperature, pH, conductivity, hardness, alkalinity, and
concentrations of dissolved oxygen and total residual chlorine
(TRC) are measured upon sample receipt. Conductivity is measured
with YSI Model 33 S-C-T meter; dissolved oxygen is measured with
YSI Model 51B meter; pH and temperature are measured with Beckman
Model 12 pH/ISI meter; hardness is determined by the EDTA
titrimetric method; alkalinity by potentiometric titration; and TRC
by the DPD method.

GENERAL TEST CONDITIONS AND PROCEDURES:

The toxicity tests are static non-renewal tests, in which the test
organisms are exposed to the same solution for the entire test
period. Test conditions are summarized in Tables 1 and 2. All
tests are performed at a temperature of 25 * 1°C and a photoperiod
of 16 h of light and 8 h of darkness. Refrigerated solutions are
brought to ambient temperature before testing. Test duration is
48 h for both species. When the initial concentration of dissolved
‘oxygen in the undiluted sample is less than 40% of the saturation
value, samples are aerated before the organisms are introduced and
subsequently during testing; otherwise no supplemental aeration is
‘provided during testing. The organisms are not fed during testing.
The daphnids test concentration are replicated 4 times with 5
animals per replicate. The fish test concentrations are replicated
twice with 10 animals per replicate.

The measured effect in each test is death or immobility, evidenced
by failure to respond to gentle prodding. At 24-h intervals
throughout testing, survival data are collected and recorded, and
dead organisms are removed from the test chambers.

REFERENCE TOXICANT

Reagent grade sodium chloride is used as a standard toxicant to
authenticate the sensitivity of the laboratory stocks of daphnids
and fish, Definitive tests with the reference toxicant are
performed at least once per month according to standard protocols.

Specific Toxicity Tests

DEFINITIVE TEST:

In a definitive test, organisms are exposed in replicate chambers
to five, dilutions of effluent using a 0.5 dilution factor (e.g.
6.25, 12.5, 25, 50, and 100), plus the permitted effluent
concentration. Control organisms are exposed in replicated test
chambers to dilution water(s) {0% effluent). A definitive test is
used to determine the median lethal concentration (LC,,) of an
effluent (see "Statistical Analysis of Data" below]).



SCREENING ("PASS/FAIL") TEST:

In a screening test, organisms are exposed in replicated test
chambers to a single concentration of either effluent or receiving
water. Control organisms are exposed in replicate chambers in
laboratory-prepared water. Survival of the test animals in the
undiluted effluent or receiving water are compared with control
survival data to determine toxic impacts.

Statistical Analysis of Acute Toxicity Data

‘All computer programs for statistical analysis of data were
obtained from the Water Compliance Unit of the Connecticut DEP.
Mortality data are analyzed statistically by four different methods
to determine the "median lethal concentration™ (LC,,} and the “no
observed acute effect level" (NOAEL) of the effluent. The LC,, is
the concentration that is lethal to 50% of the organisms within the
test period. The NOAEL is the highest concentration at which there
is no significant difference (P > 0.05) in survival of animals in
the test concentrations when compared with control survival.

The LC,, program estimates a LC,, by using one of four methods:
binomial, moving-average angle, probit analysis, or trimmed
Spearman-Karber. The method selected is based on the shape of the
concentration - effects curve and the number of concentrations with
: partial mortalities (mortality greater than 0% but less than 100%).
The moving-average, probit, and trimmed Spearman-Karber methods
;: both estimate the LC,, with 95% confidence limits. The bounds
" placed on the LC,, using the binomial test are not 95% confidence
limits, but can be used as statistically sound conservative bounds
that are always above 95% when the animal sample size per
concentration is large enough (N z 6) (Stephan, 1977). Sample size
in all acute toxicity tests = 20 animals per test concentration.
The value with the "best fit", i.e. that which best matches the raw
data and has the narrowest 95% confidence interval (the range of
values within which the true LC,, value could occur 95% of the
time), is then selected.

For screening tests, Fisher’s exact test is used to determine if
there is a significant difference (P < 0.05) between survival of
animals exposed to either effluent or receiving water and control
animals exposed to laboratory-prepared water. The statistical
software program for the Fisher’s exact test is TOXSTAT (Release
No. 3.2) developed by Gulley et al. (1989) of the University of
Wyoming (Laramie, Wyoming). This package was developed to address
the statistical requirements described for analysis of C. dubia and
fathead minnow acute and chronic toxicity data.



TABLE 1. EPA REGION I
CONDITIONS FOR THE DAPHNIDS (Ceriodaphnia dubia and

Daphnia pulex) 48 HOUR ACUTE TESTS®
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RECOMMENDED EFFLUENT TOXICITY TEST

1.

10.

11.
12.

13.

14.

15.

le.

Test type
Temperature (°C)
Light quality
Photoperiod

Test chamber size
Test solution volume
Age of test organisms

No. daphnids per test
chamber

No. of replicate test
chambers per treatment

Total no. daphnids per
test concentration

Feeding regime
Reration

Dilution water?

Dilution factor

Number of dilutions?

Effect measured

Static, non-renewal

25 ¢ 1°C

Ambient laboratory illumination
16 hr light, 8 hr dark

Minimum 30 ml

Minimum 25 ml

1-24 hours (neonates)

20
None
None

Receiving water, other surface
water, moderately hard
synthetic water (prepared using
either Millipore Milli-Q®* or
equivalent deionized water and
reagent grade chemicals) or
deionized water combined with
mineral water.

0.5

5 plus a control. An
additional dilution at the
permitted effluent
concentration (% effluent) is
required if it is not included
in the dilution series.

Mortality - no movement of body

or appendages on gentle
prodding
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TABLE 1. EPA REGION I RECOMMENDED EFFLUENT TOXICITY TEST

CORDITIONS FOR THE DAPHNIDS (Ceriodaphnia dubia and
Daphnia pulex) 48 BOUR ACUTE TESTS!

(CONTINUED)
17. Test acceptability 90% or greater survival of test
organisms in control solution
18. Sampling requirements For on-site tests, samples must
be used within 24 hours of the
time that they are removed from
the sampling device. For off-
site tests, samples must first
be used within 48 hours of
collection.
19. Sample volume required Minimum 2 liters
Footnotes:
1. Adapted from EPA/600/4-85/013
2. Standard prepared dilution water must have hardness
requirements to generally .reflect the characteristics of the
receiving water.
3. When receiving water is used for dilution, an additional

control made up of standard dilution water (0% effluent) is
required).
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TABLE 2. REGION I RECOMMENDED TEST CONDITIONS FOR THE FATHEAD
MINNOW (Pimephales promelas) 48 HOUR ACUTE TEST!

1. Test type | Static, non-renewal
2. Temperature (°C) 25 + 1°C
3. Light quality Ambient laboratory illumination
4. Photoperiod 16 hr light, 8 hr dark
5. Size of test vessels ' 250-1000 ml
6. Volume of test solution Minimum 200 ml/replicate
7. Age of fish 1-14 days
8. No. of fish per chamber 10 (not to exceed loading
limits)
9. No. of test vessels per
treatment 2

10. Total no. organisms per

concentration 20
11. Feeding regime None
12. BRAeration None, unless DO concentration

falls below 40% of saturation,
at which time gentle single-
bubble aeration should be
started at a rate of less than
100 bubbles/min. (Routine DO
check recommended.)

13. Dilution water? Receiving water, other surface
water, moderately hard
synthetic water (prepared using
either Millipore Milli-Q® or
equivalent deionized and
reagent grade chemicals) or
deionized water combined with
mineral water.

14. Dilution factor 0.5

15. Number of dilutions?® 5 plus a control. An
additional dilution at the
permitted effluent
concentration (% effluent) is
required if it is not included
in the dilution series.
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TABLE 2. REGION I RECOMMENDED TEST CONDITIONS FOR THE FATHEAD
MINNOW (Pimephales promelas) 48 HOUR ACUTE TEST!

(CONTINUED)

16. Effect measured Mortality - no movement of body
or appendages on gentle
prodding

17. Test acceptability 90% or greater survival of test

organisms in control solution

18. Sampling requirements For on-site tests, samples must
be used within 24 hours of the
time that they are removed from
the sampling device. For off-
site tests, samples must be
first used within 48 hours of
collection.

19. Sample volume required Minimum 4 liters

Footnotes:

1. Adapted from EPA/600/4-85/013. Fathead minnow test may be
extended to 96 h, if required.

2. Standard dilution water must have hardness requirements to
generally reflect characteristics of the receiving water.

3. When receiving water is used for dilution, an additional
control made up of standard dilution water (0% effluent) is
required.



APPENDIX C

RAW ACUTE TOXICITY DATA SHEETS
FOR SEDIMENT ELUTRIATES TESTS WITH
Ceriodaphnia dubia AND FATHEAD MINNOWS

TINC.



. NEW_ENGLAND BIOASSAY ACUTE TOXICITY DATA FORM
COVER SHEET FOR LC50 TESTS

. 2=
cLIZNT: GZIA Zaviroomental €. dubls TEST 10 ¥o:_/ J 2093

ADORESS 320 Needham Street P. promelas TEST ID NO: 2 J - @ Z‘{
Kewton Upoer Palls, HA 02164 COC NQ:2 73 - /Z‘SC’

PROJECT NO:_193-017

CONTACTS Mr., Tim Briggs

’ SCNNGJ*‘
SAMPLY TYPES Sediment 2lutrlate sSample #ll ‘ ! A\ i \\ k(f\ mﬁ: DATE A‘r:@ 352 (EQURS)
DILUTION WATER SOURCE: NEZS Artificel Preshwater COrZOSITE SAMZLE
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0t JDATEIAT: {BOURS)
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; EARDNESS (2q/L as CaCo3) e S‘o AXLAINITY (mg/L ae CaCO,)t 2 S e
TEMPERATURE (°C)1t 2\\5 o pE (SU)t w. A TRC (mg/l)t ——
DISSOLVED OXYGEN (mg/l): b.g CONDUCTLIVITY (tmhos/cm):r | "7 \ AMMONIA (mg/l): —
SMEPLE COLOR: E‘I::: DAPENIA }0O H: Hg 24 m: HS <8 EH: }4\5 ”“l“”“ ””“”u
AZRATION RZQUIRSD: Y25 [ } No { | riss AR CES TY {racpe, [oss:
RESULTS OF c.;-iodluhnil dubls 1Cg, TEST RESULTS OF Pimephales promelas LC., TEST
wETEOD 1S5, (V) 954 CONTIDENCE LIKITS (1) KETHOD  LCgq (1) 95\ CONFIDENCE LIKITS (%)
s1nonzaL prstrisvTions 43, 8% 246 ~100%h BINOKIAL DISTRIBUTION:
rovive avemncz-maiz: N0, 3% 32.8 - 50.9% HOVING AVERAGEZ-ANGLE:
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NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA

Test ID‘ICT - s

-

coc +_12~[B 3¢
Proj #_193-017

Client: GZA Environmental Test Species:Ceriodaphnia dubia sStart pate: 5/"‘{/43 at__[Ol©
sample:Elutriate:Sample g2l piluent:__pilute Mineral Water End Date: 5'/1”‘]‘]’6 at /(_)Llf
concentration No. of Live Dissolved Oxygen - Temparature pH cond
or dilution | ~= toorge{r}}sms mg/l *c tmhos
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F1s1514 74 4 8.0
1250 A5 |5 |3 79 74 W |l sl 7S /22
21515 1Y 7 22 19
cls 515 74 22 7|
pls |5y 7.4 4 79
5|5 |5 14 i) 9
rls |51y 12 S 79
Tech Initials M| HS HS

He T Msount M5
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Tast ID # qi'zo “\ )
NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA coc $93-1836
Proj #_193-017

Test Species:pimephales promelas Start Date: 5!!‘{ /‘73 at 1030

client: GzA Environmental

sample:Elutriate:Sample el piluent:__Dilute Hinéra}, Hater £nd Date: 5—//?//;5 at 1170
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NEW ENGLAND BIOASSAY

Proj #.193-017

Tast ID # i"'r—anIZ}

ACUTE TOXICITY DATA coc %
client: G2A Environmental Tast Speciles:Ceriodaphnia dubia start Date: 5//5/43 at [0/0
Sample:g:_lﬁgi___ate:u_m_;ﬂ_e_ﬂ_ Diluent:__gi_&gg_ﬁw End Date: 5llJ.!‘q9> at /DL{S
Concentration No. of Live pissolved Oxygen Temperature pH cond
or Dilution organisma mg/l °c pmhos
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 6.67%
LCS50: 40.397
95% LOWER CONFIDENCE: 32.559
95% UPPER CONFIDENCE: $0.122
CONC. NUMBER NUMBER PERCENT BINOMIAL
< EXPOSED DEAD DEAD PROB. (%)
6.25 30. 2. 6.67 .4340D0-04
12.50 30. 3. 10.00 -4215D0-03
25.00 30. 7. 23.33 -2611D+00
50.00 30. 17. 56.67 «2923D+02
100.00 30. 28. 93.33 .4340D-04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.7388 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 43.752

RESULTS USING MOVING AVERAGE
SPAN G LCc50 95% CONFIDENCE LIMIT
3 .071 40.33 32.78 50.63

*xxxx* RESULTS CALCULATED BY PROBIT METHOD

ITERATIONS G H GOODNESS OF FIT
5. 077 1.00 .14

SLOPE = 2.55 95% CONFIDENCE LIMITS: 1.84 AND 3.25

LC50= 38.04 95% CONFIDENCE LIMITS: 30.42 AND 48.77

Icl = 4.64 95% CONFIDENCE LIMITS: 2.10 AND 7.41

DATE: 5/14-16/93 TEST NUMBER: 93-2043 DURATION: 48 HOURS
SAMPLE: GZA ELUTRIATE 21 SPECIES: Ceriodaphnia dubia
METHOD LCSO CONFIDENCE LIMITS

LOWER UPPER SPAN

BINOMIAL 43.752 25.000 100.000 75.000

MARA 40.331 32.778 50.631 17.854

PROBIT 38.041 30.419 48.767 18.348

SPEARMAN 40.397 32.559 50.122 17.563

*%x%x*x = LIMIT DOES NOT EXIST




. GZA ELUTRIATE SAMPLE NO. 21
CERIODAPENIA DUBIA TEST NO. 93-2043

——— - CROSSTAB / CHI-SQUARE TESTS

OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
6.25% 28 2 30
TOTAL 57 3 60

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. =1

FISHER EXACT PROBABILITY: Lower Tail = .8814,

------------------ CROSSTAB / CHI-SQUARE TESTS

OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
12.5% 27 3 30
TOTAL 56 4 60

CHI-SQUARE WITH

CONTINUITY CORRECTION FACTOR

CONTINUITY CORRECTION FACTOR

.000, PROB.=1.0000

.351, ©PROB.= .5536

Upper Tail = .5000

.268, PROB.= .6048

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 1.071, PROB.= .3006

D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail = .9438,

------------------ CROSSTAB / CHI-SQUARE TESTS

OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
25% 23 7 30
TOTAL 52 8 60

CHI-SQUARE WITH

Upper Tail = .3060

CONTINUITY CORRECTION FACTOR = 3.606, PROB.= .0576

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 5.192, PROB.= .0227
D.F. = 1
FISHER EXACT PROBABILITY: Lower Tail = .9977, Upper Tail = .0262



GZA ELUTRIATE SAMPLE NO. 21
CERIODAPHNIA DUBIA TEST NO. 93-2043

--------- —===ww—=~ CROSSTAB / CHI-SQUARE TESTS
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 29 1 30
50% 13 17 30
TOTAL 42 i8 60

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. =1

FISHER EXACT PROBABILITY:

------------------ CROSSTAB / CHI-SQUARE TESTS

CONTINUITY CORRECTION FACTOR = 17.857,

Lower Tail =1.0000,

OBSERVED FREQUENCIES

LIVE DEAD
CONTROL 29 1
100% 2 28
TOTAL 31 29

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. = 1

FISHER EXACT PROBABILITY:

TOTAL
30
30
60

CONTINUITY CORRECTION FACTOR

Lower Tail =1.0000,

PROB.= 2.381E-0S

20.317, PROB.= 6.560E-06

Upper Tail = 3.977E-06

45.117, PROB.= 9.417E-~11

48.654, PROB.= 7.866E-11

Upper Tail = 7.744E-07



CT-TOX: BINONMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

MINIMUM REQUIRED TRIM IS TOO LARGE: 96.7,S0 SK IS NOT CALCULABLE.
SPEARMAN-KARBER

TRIM: .00%
: LC50: .000
95% LOWER CONFIDENCE: .000
95% UPPER CONFIDENCE: .000
CONC. NUMBER NUMBER PERCENT BINOMIATL
3 EXPOSED DEAD DEAD PROB. (%)
6.25 30. 1. 3.33 «.2887D-05
12.50 30. 1. 3.33 .2887D-05
25.00 30. 1. 3.33 .2887D-05
50.00 30. 1. 3.33 .2887D-05
100.00 30. 1. 3.33 .2887D-05

THE BINOMIAL TEST SHOWS THAT 100.00 AND +INFINITY CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.
THE LCS50 FOR THIS DATA SET IS GREATER THAN 100.00

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 5/14-18/93 TEST NUMBER: 93-2044 DURATION: 96 HOURS
SAMPLE: GZA ELUTRIATE 21 SPECIES: FATHEAD MINNOWS
METHOD LCS50 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL khkkkkkk 100.000 KkkKk Rk Kk TRKKX KK

MAA *hkhkkkhk® Kk Ek Kk 12222221 KRERK KK

PROBIT (2322238 L2222 221 12322121 KkkAkR kK

SPEARMAN .000 .000 .000 .000

**** = LIMIT DOES NOT EXIST
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GZA _ELUTRIATE SAMPLE NO. 21

FATHEAD MINNOW TEST NO. 93-2044

- CROSSTAB / CHI-SQUARE TESTS ~~==—=—ce-eecen——-
OBSERVED FREQUENCIES

LIVE
CONTROL 29
6.25% 29
TOTAL 58

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR =

D.F. =1

FISHER EXACT PROBABILITY:

DEAD TOTAL
1 30
1 30
2 60

CONTINUITY CORRECTION FACTOR =

Lower Tail = ,7542,

—————————————————— CROSSTAB / CHI-SQUARE TESTS
OBSERVED FREQUENCIES

LIVE
CONTROL 29
12.5% 29
TOTAL 58

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR =

D.F. = 1

FISHER EXACT PROBABILITY:

DEAD TOTAL
1 30
1 30
2 60

CONTINUITY CORRECTION FACTOR =

Lower Tail = .7542,

------------------ CROSSTAB / CHI-SQUARE TESTS

OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
25% 29 1 30
TOTAL 58 2 60

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. = 1

FISHER EXACT PROBABILITY:

CONTINUITY CORRECTION FACTOR

Lower Tail = .7542,

.517, PROB.= ,.4720

.000, PROB.=1.0000

Upper Tail = ,7542

.517, PROB.= .4720

.000, PROB.=1.0000

Upper Tail = .7542

PROB.= .4720

.517,

1l

.000, PROB.=1.0000

Upper Tail = .7542



‘GZA ELUTRIATE SAMPLE NO. 21
FATHEAD MINNOW TEST NO. 93-2044

~—— CROSSTAB / CHI-SQUARE TESTS
OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
50% 29 1 30
TOTAL 58 2 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = .517, PROB.= .4720
CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = .000, PROB.=1.0000
D.F. =1

FISHER EXACT PROBABILITY: Lower Tail = .7542, Upper Tail = .7542

—————————————————— CROSSTAB / CHI~SQUARE TESTS —-m=m————m—mee e
OBSERVED FREQUENCIES

LIVE DEAD TOTAL

CONTROL 29 1 30

100% 29 1 30

TOTAL 58 2 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = .517, PROB.= .4720
CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = .000, PROB.=1.0000

D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail = .7542, Upper Tail = .7542



NEW_ENGLAND BIOASSAY ACUTE TOXICITY DATA_ FORM
COVER SHEET FOR LC50 TESTS

cLIENT: CIA Enviconmental C. dubla TEST ID No: - 7z 9/}
ADORZSS1 320 Keedhan Street P. promelas TEST ID MO: i,g 0 9%
Newton Upper Palle, MA_ 02164 coc uo: 3 - ?
PROJECT NO:_123-017

CONTACT: Kr. Tim Brigqge Seo\ime-l*'
SAMPLE TYPEZ! Sediment Flutrfete :Sample ﬂ'?.‘/ C\)I\ F;‘}!f} cméfu 2 DATE)ATs_// /(D (BouRrs)
DILUTION WATER SOURCE: NES Artifical Freshwater COMPOSITE SAMDLY

COLLECTED FROM: {DATE)AT {HOURS )

IO {DATEZ)AT: {EQURS }

INVERTERRATE VERTZIRATE
TYPE OF TTST TEST SET UP (TECH. INIT.):_ IS TY?PZ OF TEST TEST SET UP (TECH. INIT.)s_ /7S
DEFINITIVE {X) _SCREFN RANGE RENEWAL . DEFINITIVE [X] SCREEN [ 1 RANGE { ] RENEWAL [ )

TEST SPECIZS: Ceriodaphnia dubia

TEST SPECIES: Fathead Minnows (Pimephales promelas)

SOURCEANTS LoT §: Nza\  F 220 -3 6 cD-A3-/05-1c7 SOURCEZ\NES LOT i NTB\ 92— /L A
AGZi_< 24 EOURS AGE: DAYS
TETST SOLUTION VOLUME: 30 (my) TZST SOLUTION VOLUME: _ 300 (mL)
NO. ORCANISHMS PLR TIST CEAMSER: s NO. ORGANISHS PER TEST CEAMBER: __ 10
NO. ORGANISMS PEZR CONCENTRATION: 2= 23O NO. ORGANISHS PER CONCENTRATION: _ ~30- X
NO. ORGANISHS PZR CONTROL: __ .39~ & NO. ORGANISHS PER CONTROLt __-28. (D
START DATE: 5_//‘/4? ar 045 (hourer sTarT paTes fOT 5_/’2/‘(3 ar _LOYO  (houze
END DATEZG "l<) \Q”) AT ”lﬂ (heurs) IND DATE: T‘x—’.‘; 17/23 sz //0O (hours)
LABORATORY WATER
AATIFICIAL F1 ks sateh $-O6R EARDNEZSS 1 VF\ ALKALINITT! S0
o371 ae eaco;T =7l o <aco57
INITIAL 100% ELUTRIATE CHEMISTRY TECHNICIAN INYTIALS:
EARDNEZSS (ag/L as €aCO4)}1 2_\_\ ARLAINITY (2g/L a6 CaCO3)t <™ —
TEMPIRATUREZ (°C)t Zg\bo pH (SU)1 7' 2 TRC (mg/l)s —_—
DISSOLVID OXYGEN (mg/l): -7‘ (@) CONDUCTIVITY {pmhos/cn})t ‘ S q MMMONIA (mg/l):
SAMPLE COLOR: tecn. foazevra oo x: by 2w pqS « = M THITTHTTH ]
ATRATION REQUIRED: YES [ | M0 { | NIz rIss 00 me 77 Maces L s moo 118 2 Hl){fﬁé
RESULTS OF Cerlodaphnle duble 1< o TEST RESULTS Of Pimephales promelss Lsq TEST_.
rETHOD | 1Cgy (1)  35% CONTIDENCE LIMITS (V) KETEOD  LCgq (V] 951 CONFIDENCE LIKITS (V)
BINOHIAL DISTRIBUTION: _b_D_,g_% 2.5 — >\00%% BINOMIAL DISTRIBUTION:
MOVING AVERAGE-ANGLE: _S_&_S_% 3b.7 = >0 % HOVING AVERAGZ-ANGLY:
raosie S7.8% 37.8 - > 100%0 PROSIT:
wIreD seonan e SR.99%5 _3%.0 - 914 95 TRIMMED SPEARMAN KARBER:
oTEER: oTEER: ACSO T \NOOY%
NOAYL: \2.S % NOAZL1 \00 2%

NOAZLt NO-OBSERVED-ACUTEZ-RPFECT LIVEL

ANIMAL CONDITION/BEHAVIOR:

COMMENTS 1 @ = Couvars &/ CONCENTEATION.C u// PIGH TULESLHD I1A0E By FPOURING SO oTTON
ZASTO ANOTHER  SEALER JIL FISH oD BE TEEN B AVADLE counTS . Soww o
KAS  GENTLY  moufep Back ONCE  CounNT wims rtanc Ca)

REVIEWED Bt: Mﬂé@a&( DATEC 5//9 /23
/ d 7 I4




client:_G2A Environmental

NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA

Test ID #M7

coc + 92- 1837

Proj #_193-017

Test Specles:Ceriodaphnia dubjia start pate: FRT 5',!*{!Q3 at {045
Slielan ae_l115

Sample:Elutriate:Sample 124 Diluent:__Dilute Minaral Water End Date:

Concentration No. of Live Dissolved Oxygen Temperature pH cond

or pilution organisma mg/l °c pmhos

0 24] 48] 72§ 96} O 24| 48| 72| 96§ © 241 48| 72| 964 O 241 48| 72] 96

bue emm A1 51514 71 173 FAR P 18] 161 16
215 ls 19 i 245 12
c| s 6 5 74 5 74
i R M 245 74
=115 14 14 219 14
ol RN LS 14 s L

6252 215|413 13 |12 0] e 78| 13 /13
2155 72 45 1.5
cys 1515 7! Mo 13
o519 15 74 Al 18
=psiq (4 12 Rte) 75
Fls 5 Ll 14 2440 15
1250 A5 Y 7] 114 2y g 7721 179 119

2ps|5 15 72 15 79
c]515d L AU 19
p|s|514 74 214 79
|55 |y 7.4 oL 1.9
151413 4 245 74

Tech Initialsf My|MS My

pata Reviewed by:

20 Cene;

Datet 5/’//5‘1/?3




.....

Test 10 3_ADAH 7

“ACUTE TOXICTTY DATA coc +_9%-1337
Proj #_193-017
Client: GzA Environmental Test Spacies:Ceriodaphnia dubia start Date:gl\{!f{f& at 1OYS
Sample:Elutriate;Sample ER\I piluent:__Dilute Miperal Water End Date:_i]_[u_]ﬂ'_f)_at ”’é
Concentration No. of Live pissolved Oxygen Temperature pH cond
or Dilution organisms mg/l *c : pmhos
0 24| 48| 72| 964 © 24| 48] 72| 96 o 24| 48| 72] 96§ O 24| 48] 72} 96
v 21515 13 26| 172 W) s 720 |7A /28
i Il gk 24 79
<1515 13 249 79
°i5 15 13 74 als A
150514 12 4y 79
1S54 14 204 19
sov 21514 |3 74 1M SAA Rk 741 179 /3¢
21515 |4 1.2 15 13
ol R ) 4] 1%
i 7 45 13
Epsi9 14 1.2 M5 7.3
ol e 14 fikd 7.8
oot 151112 70| 113 240] 15 23| 119 59
ol R N 1.4 3] 7.3
ol R 12 LD 7.5
> 1513 i 1.4 a4 73
ol B I 71 214 1.2
r)s15132 1.2 2l 13
Tech Initialsi M5 Ve Hb

Data Reviewed byz/())fgqﬁ K/Am? Date: —{// 7,/93




Test 10 $_Q3~2048
NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA coc # E!;ﬁ’ i 8 37
Proj #_193-017
Test Specles:Pimephales promelas Start pate: PAL 5/7’/‘73 at_7e¥5 wTroYp

Cclient:_GZA Environmental

L)
sample:Elutriatessample 3t 24 piluent:_Dilute Mineral water End Date: %G 5’//5’%/3 at_//00
Concentration No. of Live Dissolvad Oxygen Temperature R pH cond

or Dilution prr tuegqlalpsisms mg/l : °¢ ; pmhos

0 24 48} 72 964 © 24| 48 72} 96} 0 24 48| 72| 96} O 24| 48| 721 96

oM cTL A | 100 o |10 | 10[/0 |77 (72146 1, @ [P0 4.1 L 7 3 [aq el 2V AZE 24 [ 74 (2.8 1.2 | /16
e |00 m |10 [R] 74 b6lesRr] R47750uulzed 1757009 |2y
c |10l ,pli0|10|0 74164 6917.2 |20l W8 |04 RYLEFY |75 |77 (28] Y
§.25¢ A | 10| /o l/5| /0[]0 117174 17.011.00F WY 11249 |24 6/ R0 12.5 (76 | 7.2|n.D | 2Y) V7
B | 10|9X19 [ 99 74 16.2]68 12| Rr8|avelqn|2d) 7.617.8(1.98|7.¢

c i 10)/04i0 | /0|0 7416816 131 PYEIveglovd 176178109 |7s
12.5% 21 19001/0|/6|/0 | 4 [74|68N0| B o | K| 2506 010 o |76|7819 (7.5
B | 10)9X1q | 919 17776689 [3jyi|¥7|a%ee Y. 427 (76 |7.8{75 17 /9
c |10 /o0]j0]|10]/0 74 168,511 |MpLeyelzv  |70|7.8179| 7]
25% A | 20070110 | 10|10 |74, 74 16-8 6B [ 731 |5 | 2430 v 77 1777925 1.5 /25
B 1010 100/0 /0] [72|68|6D] 3] |74/ Rvelod 27172219976
clwlg¥g 1951 |7e8lonsl pe7lushurlud  [77]79]19 |25

50% A | 101/01)0] /0|/0 |74 |72 6857 1.0 QY6 elkfelN®| 29474 7.7 7.8]7.11 751 /36
s 1ol oljolpllo ] [72ekslal el [relrslrs]zs]
c| 1098 919 FU1 |70l-8leRlTdl  RESRIBixeldd  [77]79179]2L
1000 A | 1019809 | 870 |70l6-21eq |5 #e2d )\ Ne 2l 7.3 7.4] 728]75 |23 | 157
s | vl ol 0l j0lw 621646y | REoleBae] (737805 |23
cl ool p|w 7014163069 X N6y 76| 7973 1y
rech Initials\TH |TH (7 | 1 |#d]

Data Reviewed by: Q&ZQ Q—Jzn«.% . Date: _5'//(; ik




CT-TOX s BINdHIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-~KARBER

TRIM: 33.33%
LCS0: 58.947
95% LOWER CONFIDENCE: 38.026
95% UPPER CONFIDENCE: 91.378
CONC. NUMBER NUMBER PERCENT BINOMIAL
2 EXPOSED DEAD DEAD PROB. (%)
6.25 30. S. 16.67 .1625p-01
12.50 30. S. 16.67 .1625D0-01
25.00 30. 9. 30.00 «2139D+01
50.00 30. 13. 43.33 .2923p+02
100.00 30. 20. 66.67 «4937D+01

THE BINOMIAL TEST SHOWS THAT 25.00 AND +INFINITY CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 97.8613 PERCENT.
AN APPROXIMATE LC50 FOR THIS DATA SET IS 60.819

RESULTS USING MOVING AVERAGE
SPAN G LC50 95% CONFIDENCE LIMIT
2 -477 58.47 36.66 124.14

kxxxk* RESULTS CALCULATED BY PROBIT METHOD

ITERATIONS G H GOODNESS OF FIT
3 .190 1.00 .66

SLOPE = 1.22

95% CONFIDENCE LIMITS: .69 AND 1.76

LC50= 57.79

95% CONFIDENCE LIMITS: 37.84 AND 121.45

LCl = .72

95% CONFIDENCE LIMITS: .04 AND 2.34

DATE: 5/14-16/93 TEST NUMBER: 93-2047 DURATION: 48 HOURS
SAMPLE: GZA ELUTRIATE 24 SPECIES: Ceriodaphnia dubia
METHOD LCS50 CONFIDENCE LIMITS

LOWER UPPER SPAN

BINOMIAL 60.819 25.000 *RKKK KK KKK KK

MARA 58.470 36.655 124.143 87.487

PROBIT 57.794 37.843 121.453 83.610

SPEARMAN 58.947 38.026 91.379 53.353

**x*x = LIMIT DOES NOT EXIST




GZA ELUTRIATE SAMPLE NO. 24
CERIODAPHNIA DUBIA TEST NO. 93-2047

- CROSSTAB / CHI~SQUARE TESTS =====m——————e————m
OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
6.25% 25 5 30
TOTAL 54 6 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = 1.667, PROB.= .1967
CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 2.963, PROB.= .0852
D.F. =1 '

FISHER EXACT PROBABILITY: Lower Tail = .9881, Upper Tail = .0973

——————————————— CROSSTAB / CHI-SQUARE TESTS ——-————=—v=m=—————
OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
12.5% 25 S 30
TOTAL 54 6 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = 1.667, PROB.= .1967

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 2.963, PROB.= ,0852
D.F. =1
FISHER EXACT PROBABILITY: Lower Tail = .9881, Upper Tail = .0973

------------------ CROSSTAB / CHI-SQUARE TESTS =~-- ————
OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 29 1 30
25% 21 g 30
TOTAL 50 10 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = 5.880, PROB.= .0153
CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 7.680, PROB.= 5.584E-03

D.F. =1

FISHER EXACT PROBABILITY: Lower Tail = .9996, Upper Tail = 6.091E-03



" GZA ELUTRIATE SAMPLE NO. 24
CERIODAPHNIA DUBIA TEST NO. 93-2047

e CROSSTAB / CHI-SQUARE TESTS —=-——mem-eeeceecm———
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 29 1 30
50% 17 13 30
TOTAL 46 14 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = 11.273, PROB.= 7.863E-04
CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 13.416, PROB.= 2.495E-04
D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = 2.155E-04

------------------ CROSSTAB / CHI-SQUARE TESTS —=-=—csmccc—cmmmaao
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 29 1 30
100% 10 20 30
TOTAL 39 21 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR 23.73s, PROB.= 1.105E-06

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR 26.447, PROB.= 2.710E-07
D.F. =1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = 3.091E-06



CT-TOX: BINCMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

MINIMUM REQUIRED TRIM IS TOO LARGE: 93.3,S0 SK IS NOT CALCULABLE.

SPEARMAN-KARBER

TRIM: .00%
LC50: .000
95% LOWER CONFIDENCE: .000
95% UPPER CONFIDENCE: .000
CONC. NUMBER NUMBER PERCENT BINOMIAYL
% EXPOSED DEAD DEAD PROB. (%)
6.25 30. 1. 3.33 .2887D-0S
12.50 30. 1. 3.33 .2887D-05
25.00 30. 2. 6.67 .4340D-04
50.00 3o. 2. 6.67 .4340D-04
100.00 30. 2. 6.67 .4340D-04

THE BINOMIAL TEST SHOWS THAT 100.00 AND +INFINITY CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

THE LC50 FOR THIS DATA SET IS GREATER THAN 100.00

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. FPROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 5/14-18/93 TEST NUMBER: 93-2048 DURATION:
SAMPLE: GZA ELUTRIATE 24 SPECIES: FATHEAD MINNOWS
METHOD LCS0 CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAIL Kk hhR KK 100.000 KA KKK K ARKREKE

MARA 1382 25 R4 kAKX RK K REA Kk k ARk ARk %

PROBIT L& 8 2 3.8 84 t A & 2 4 X% &4 L322 88 &1 RRXNRKK

SPEARMAN .000 .000 .000 .000

*x%x% = LIMIT DOES NOT EXIST

96 HOURS




GZA _ELUTRIATE SAMPLE NO. 24
FATHEAD MINNOW TEST NO. 93-2048

===— CROSSTAB / CHI~SQUARE TESTS =——me——eeocecc—aaoo
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 30 0 30
6.25% 29 1 30
TOTAL 59 1 60
CHI~-SQUARE WITH CONTINUITY CORRECTION FACTOR = .000, PROB.=1.0000

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

L}

1.017, PROB.= ,3132
D.F. = 1
FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = .5000

—————————————————— CROSSTAB / CHI-SQUARE TESTS ———mm====——eecaam_
OBSERVED FREQUENCIES

LIVE DEAD TOTAL

CONTROL 30 0 30

12.5% 29 1 30

TOTAL 59 1 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = .000, PROB.=1.0000
CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 1.017, PROB.= .3132

D.F. =1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = .5000

------------------ CROSSTAB / CHI-SQUARE TESTS ————----————mmem e
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 30 0 30
25% 28 2 30
TOTAL S8 2 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = .517, PROB.= .4720

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 2.069, PROB.= .1503
D.F. =1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = ,2458



GZA ELUTRIATE SAMPLE NO. 24

FATEEAD MINNOW TEST NO. 93-2048

———— CROSSTAB / CHI-SQUARE TESTS ———~——mmommeecceee
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 30 0 30
50% 28 2 30
TOTAL 58 2 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR

.517, PROB.= .4720

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

2.069, PROB.= ,1503
D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = ,2458

—————————————————— CROSSTAB / CHI-SQUARE TESTS =——v—=——m=mmo—oo——e.
OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 30 0 30
100% 28 2 30
TOTAL 58 2 60

CHI~-SQUARE WITH CONTINUITY CORRECTION FACTOR

.517, PROB.= .4720

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

2.069, PROB.= .1503
D.F. =1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = .2458



.NEW ENGLAND BIOASSAY ACUTE TOXICITY DATA FORM
‘ COVER SHEET FOR LCS0 TESTS

CLIENTs GCIA Eanvironmental €. duble TEST ID NO: - LO V;
ADORESS ¢ 320 Needham Street P. promelss TEST ID MOt 2 2 -20Y¢

Newton Upper Falls, MA 02164 €O Kot 7? - /;35

PROJECT NOQ:_193-017

CONTACT: Mr, Tim Briqqs . \,
SQA\\’“QV/
. GRAB  SAQLE
SAMPLE TYPE:R Sediment Elutriate tSample '&30 C\\o\ ?\\"-fr\ co ONg sz;g [9 3 {DATE)AT: HSS {BOURS )
DILUTION WATER SOURCEZ: _ NT3 Actificel Freshwater COMPOSITE SARLE
COLLECTED FRON4 {DATEZ AT {EOURS |
01 {DATEZ JAT: (HOURS)
INVERTEARATE VEATEBRATY
TYPE OF TEST TIST SIT UP (TECK. INIT.)t TH TYPE OF TEST TEST $ET UP (TECH. INIT.): 7F
DEFINITIVE {X) SCREEN [ 1 RANGE [ ) RENEWAL { ) . . DEFINITIVE (X] SCREEN { 1} RANGE ( ] RENEWAL [ 1|

TEST SPECIZS:_Ceriodaphnie dubla TEST SPECIESt Fathead Minnows (Pimephales promelas)
sourczANEs LoT f1_wrs\_CDD-GA- |1 -I(H sovrez\Ne? 1ot 1 wem\ G 3~ NS — AR

AGZ:_< 24 HOURS

acz: BAYS
TEST SOLUTION VOLUNZ: 30 (nL) TEST SOLUTION VOLUKT: __ 700  (a%)
NO. ORGANISHS PER TEST CEAMSER: s YO. ORGANISHS PER TEST CEAMBER: 19
NO. ORCANISHS PER CONCENTRATION: o e Y FO. ORGANISMS PER CONCENTRATION: _ 4o~ DO
NO. ORGANISHS PER CONTROL: 23O ¥O. OBGANISHS PER CONTROL: __ 33~ D)
START DATE: 5//’4/43 ar /S (bouze sTarT oatzi_ D 7/ At _Lf00  (nouzey
END DATE: (dl\[-n—\c\o.) ar (130 (houra) XD DATE: .96 /l 73 ar [T (houre)
LABORATORY WATER . ‘
ARTIPICIAL FVe _wes satch ¢ 93— 0bL3 HARDKESS ¢ S/ ALXALIRITY 9[3
(mg71 & Cacoqy 1&g/ as Cacoy)
INITIAYL, 100% ELUTRIATE CHEMISTRY TECHNICIAN INITIALS:
’ HARDNESS (2g/L as CaCly): 'SL AKLAINITY (mg/L as Cacoy)z L4 g e
TEMPERATURY (°C)1 24. S PE (SU)1 7. g\ TRC (mg/l)1 —
DISSOLVED OXYGEN (mg/l): . L (&) CONDUCTIVITY (pmhos/cmj:e \b\ AMMONIA (ag/l)t —
iz coian et Jowmn [ & 195 [ecer i< oo we e, [T
AZRATION REQUIREDT YES [ ) KO ( ) rIs% 00 ls/{/ﬁt[q 2¢ 17 <8 E: -(H T8 Ly o nsfd@_»g
RISULTS OF Ce.t!.odu:hnil dubia ICgy TEST RESULTS OY Pimephales promelas 1L, TEST )
KETEOD LCgq (8) 95\ CONPIDENCEZ LINITS (V) KETHOD  LCgqy (V) 951 CONFIDENCE LIXITS (V)
BINOHIAL DISTRIBUTIONG BINOHIAL DISTRISUTION:
HOVING AVERACE-ANGLY: HOVING AVERAGE-ANCLE:
PROBIT: PROBITY
TRIMMED SPEARMAN FARBER: TRIKHED SPEZARMAN KARSEZR:
OTHEER: 1CED 10096 OTHER: 1Sy 2 \oo%h
NOATL: .25 % NOorTL: SO09%%

KOAZLs NQ-OBSERVED-ACUTE-RFFICT LEVEL

ANIMAL CONDITION/BEEAVIQR!?

cowants (7D = Counrs zw _concenmoarmnls Gl tits TURETD Atap e iy Povlrn
SOLU TIB S ZTANTD  Avorwee SSACES TZL  FISH coucers & SEE 7D
MAKE _ COONTS . SoeurZon/ /RS GENTLY PAURED Race ONCE COUNT™

) NEARDL . 7.
REVIEWED BY: O,ﬂ—,é—, <0 cc,(:n_g,(_ DATE( ﬁ:// 77/73
4 Z/




client: GZA Environmantal

NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA

Teat Species:Ceriodaphnia dubia start pDate: 5'/)‘//"{3

| "restﬁm $ C}li-aa‘l'g

coc # 3'5 -1233
Proj #_183-017
at__ /LIS
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

MINIMUM REQUIRED TRIM IS TOO LARGE: 68.3,S0 SK IS NOT CALCULABLE.
SPEARMAN ~KARBER

TRIM: .00%
LC50: .000
95% LOWER CONFIDENCE: .000
95% UPPER CONFIDENCE: .000
CONC. NUMBER NUMBER PERCENT BINOMIAL
L EXPOSED DEAD DEAD PROB. (%)
6.25 30. 1. 3.33 .2887D-05
12.50 30. 8. 26.67 .8062D+00
25.00 30. S. 30.00 .2139D+01
50.00 30. 10. 33.33 -4937D0+01
100.00 30. 9. 30.00 .2138D+01

THE BINOMIAYL TEST SHOWS THAT 25.00 AND +INFINITY CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 97.8613 PERCENT.
THE LCS50 FOR THIS DATA SET IS GREATER THAN 100.00

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO "CONVERGENCE "IN 25 ITERATIONS. °‘PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 5/14-16/93 TEST NUMBER: 93-2045 DURATION: 48 HOURS

SAMPLE: GZA ELUTRIATE 30 SPECIES: Ceriodaphnia dubia
METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL Thkhkhhw 25.000 KRR KKK dkhk Xk KK
MAA FhRkhk KK *hkkkkkR EZ2 22221 *dh ko kk
PROBIT KKK KKK K KKK KK® KXRKRK KK KKK KKK
SPEARMAN .000 .000 .000 .000

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

**xx% = LIMIT DOES NOT EXIST




GZA ELUTRIATE SAMPLE NO, 30
CERIODAPHNIA DUBIA TEST NO. 93-2045

------------------ CROSSTAB / CHI~SQUARE TESTS =m=wm—ome e emmn
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 30 0 30
6.25% 29 1 30
TOTAYL 59 1 60

CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR

.000,  PROB.=1.0000

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

1.017, PROB.= ,31132
D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = .5000

------------------ CROSSTAB / CHI-SQUARE TESTS —=———mm-cccmm e _
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 30 0 30
12.5% 22 8 30
TOTAL 52 8 60
CHI-SQUARE WITH CONTINUITY CORRECTION.FACTOR = 7.067, PROB.= 7.850E~03

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

]

9.231, PROB.= 2.380E-03
D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = 2.288E-03

—————————————————— CROSSTAB / CHI-SQUARE TESTS ~—-——cmmemee—memee
OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 30 0 30
25% 21 S 30
TOTAL 51 S 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = 8.366, PROB.= 3.823E-03

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

(]

10.588, PROB.= 1.138E-03
D.F. =1

FISHER EXACT PROBABILITY: Lower Tail =1.0000, Upper Tail = 9.678E-04



GZA ELUTRIATE SAMPLE NO,

30

'‘CERIODAPHNIA DUBIA TEST NO. 93-2045

CROSSTAB / CHI-SQUARE TESTS

OBSERVED FREQUENCIES

LIVE
CONTROL 30
50% 20
TOTAL 50

CHI~-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = 12.000,

D.F. = 1

FISHER EXACT PROBABILITY:

DEAD TOTAL
0 30
10 30
10 €0

CONTINUITY CORRECTION FACTOR =

Lower Tail =1.0000,

CROSSTAB / CHI-SQUARE TESTS

OBSERVED FREQUENCIES

LIVE
CONTROL 30
100% 21
TOTAL 51

CHI-SQUARE WITH

CHI~-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. =1

FISHER EXACT PROBABILITY:

DEAD TOTAL
0 30
9 30
9 60

CONTINUITY CORRECTION FACTOR

Lower Tail =1.0000,

9.720, PROB.= 1.823E-03

PROB.= 5.320E-04

Upper Tail = 3.985E-04

= 8.366, PROB.= 3.823E-03

= 10.588, PROB.= 1.138E-03

Upper Tail = 9.678E-04



CT-TOX: BINOM;AL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

MINIMUM REQUIRED TRIM IS TOO LARGE: 53.3,50 SK IS NOT CALCULABLE.
SPEARMAN-KARBER

TRIM: .00%
LC50: .000
95% LOWER CONFIDENCE: .000
95% UPPER CONFIDENCE: .000
CONC. NUMBER NUMBER PERCENT BINOMIAT,
2 EXPOSED DEAD DEAD PROB., (%)
6.25 30. g. .00 .9313p-07
12.50 30. a. .00 «9313D-07
25.00 30. 1. 3.33 .2887D-0%
50.00 30. 1. 3.33 .2887D-05
100.00 30. 14. 46.67 «4278D+02

THE BINOMIAL TEST SHOWS THAT 50.00 AND +INFINITY CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.
THE LC50 FOR THIS DATA SET IS GREATER THAN 100.00

THE MOVING AVERAGE METHOD CANNOT BE USED WITE
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE.IN 25 ITERATIONS.. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 5/14-18/93 TEST NUMBER: 93~2046 DURATION: 96 HOURS
SAMPLE: GZA ELUTRIATE 30 SPECIES: FATHEAD MINNOWS

METHOD LC50 CONFIDENCE LIMITS

LOWER UPPER SPAN

BINOMIAL KEKkkRkK 50.000 Ehkk kX KKk *kokok ok ke

MARA KKk KkAK K XhkkhkAkk 1232 2 23 Khkkk kK

PROBIT AEkhkkhh ARk KAK KERKR KK AKX X KR K

SPEARMAN .000 .000 .000 .000

***% = LIMIT DOES NOT EXIST




GZA _ELUTRIATE SAMPLE NO., 30
FATHEAD MINNOW TEST NO. 93-2046

--------- =====-=-~ CROSSTAB / CHI-SQUARE TESTS -

OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 28 2 30
- 6.25% 30 0 30
TOTAL 58 2 60
CBI;SQUARE WITH CONTINUITY CORRECTION FACTOR = .517, PROB.= .4720

i}

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR 2.069, PROB.= .1503
D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail = .2458, Upper Tail =1.0000

------------------ CROSSTAB / CHI-SQUARE TESTS =—=-mmm===—mmesc——oeo
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 28 2 30
12.5% 30 0 30
TOTAL 58 2 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = -.517, PROB.= .4720

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR 2.069, PROB.= ,1503
D.F. = 1
FISHER EXACT PROBABILITY: Lower Tail = .2458, Upper Tail =1.0000

—————————————————— CROSSTAB / CRI-SQUARE TESTS =~—-===—-cm=e—e———-—
OBSERVED FREQUENCIES

LIVE DEAD TOTAL

CONTROL 28 2 30

25% 29 1 30

TOTAL 57 3 60
CHI-SQUARE WITH CONTINUITY CORRECTION FACTOR = .000, PROB.=1.0000

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR = .351, PROB.= .5536
D.F. = 1

FISHER EXACT PROBABILITY: Lower Tail = .5000, Upper Tail = .8814



e .GZA ELUTRIATE SAMPLE NO. 30
FATHEAD MINNOW TEST NO. 93-2046

OBSERVED FREQUENCIES

LIVE DEAD TOTAL
CONTROL 28 2 30
508 29 1 30
TOTAL 57 3 60

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. =1

FISHER EXACT PROBABILITY: Lower Tail = .5000,

------------------ CROSSTAB / CHI-SQUARE TESTS
OBSERVED FREQUENCIES
LIVE DEAD TOTAL
CONTROL 28 2 30
100% 16 14 30
TOTAL 44 16 60

CHI-SQUARE WITH

CHI-SQUARE WITHOUT CONTINUITY CORRECTION FACTOR

D.F. =1

FISHER EXACT PROBABILITY: Lower Tail =1.0000,

—— CROSSTAB / CHI-SQUARE TESTS

CONTINUITY CORRECTION FACTOR

CONTINUITY CORRECTION. FACTOR

.000, PROB.=1.0000

.351, PROB.= .5536
Upper Tail = .8814

]

10.313, PROB.= 1.321E-03

it

12.273, PROB.= 4.596E-04

Upper Tail = 4.549E-04
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NEW ENGLAND BIOASSAY ACUTE TOXICITY DATA FORM

G COVER SHEET FOR LCS50 TESTS
CLIENTt GIA Eavironmental C. gudla TIST ID MOs ? 3- 203(7/
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Lsmu k222 4] Sedinent Flutriate sSemole 30 ('('C‘-"\ r ; CJ\S}J) C?ul smou“l 5/2/7340131111 (EQURS )
DILUTION WATER S$OURCE: Xzs 1fical Yreshwater COMPOSITE SAMPLY ’
COLLECTED FROX;s {DATY 3 AT ({EQURS )
TO: {OATEZIAT: { BOURS )

INVEATYIATE

" TYPE OF TIsT TIST $IT U? (TTCE. INIT.)t LU

DETINITIVE X} SCREYN ( 1 SCRYEN

RAMGE (1 Rewrwatr { 3

TTST STT U2 (TICE. INIT.):

————

L RANCE [ ) _RENTWAL ( |

TEST SPICIXS: _Ceriodanhafias dubla

eN-qr- (e

SOUACE\KZS 20T 1 KZ3\

ACZ:_< 24 HOURS

TZST SOLUTION VOLUMZ: 3¢ (=2) TEBL SOLUTION VOLUMZ: __ 700 (=t)
NO. ORCANISMS PER TEST CEAMSER: s NO. ORGANISHS P2R _TTST CEAMBER: 10
HO. ORGANISMS PER CONCENTRATION: 2 JO ¥O. ORCANISHS PER CON 20
NO, ORGANISKS PZA CONTROL: e 30 NO. ORGANISMS PIR 29
START DATZ: 3% ar _/£,30  (houzn) START DAIZ: (hours)
O DATZ: t sh 2ar LD (hourey END DATE: Az _ (houre)

. IABQRATORY WATER
JATIPICIAL Fve _WES Basch ¢ O~ My 41-0¢3

EARDNESS :_7?;___
(F3H as €icasy

Z3
(3971 &« Cacoy)

AZXALINITIY

BINOMIAL DISTRIBOTION:

BINGMIAL DISTRISUTICNYT

MOVING AVERAGZ-ANGLY:

INITIAY 100% ELUTRIATE CHEMISTRY TECANICIAN INITIALS: ?Lg)

EARDNZSS (mg/L ae CacOy): 3 2 AKLAINITY (mg/L ae Cacog): &S —
it TICERATIRE (*C)1t — 24,6 RSN T (D TRC (ag/1}1 ———
DISSOLVED OXYGEIN (ag/l): ——— 3”\0 CONDUCTIVITY (ruhoe/ca]t _53 AMMONIA (23/1): —
SAMPLY COLOR: T oazexza oo & LI fae & 7 G ”l“””” HHH“H
ATAATION RZQUIAZD: YES { ] NO { } v1s1 00 X1 IYRT TET 7284 yex:
“AESULTS OF Cc.:iodlshnh dubie LGy TEST RZSULTS OY Pineshales proaelas LCgq TIST
HETEQD ICgq (1)  35% CONYIDENCE LIMITS (V) TSIQD  LCge (V] 35V CONPIDENCZ LIMITS (A)

HOVING AVIRAGE-ANCLE:

PROBITI

PROBIT

TRINGED S2TARMAN KARSIR1

TRINCCED SPEARMAN KARSZR

OTHEER!

AN

NoA¥L:

NOAZL: NO-OBSZRVID-ACUTZ-ZFrEZCT LEVEL

ANIMAL CONDITION/BEEAVIOR:

~

COMMINTS

L 00%% Survival e~ /002 Cenitr /;’r;-./ e futriaXZ_

o DL D e
) )

DATZ: 5///9/53
7 V4



NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA

Tast 10 §_7 3-203Y

coc ¢_03-/92%
rroj 1__/lT3-0/7
3]73at l(@

Raviewad by:

client: G Z//‘ LapronmesT< S Test spoeciea: (. dohbse Start Dataf
_Sample: £/ Triare: -SQM;n/t Jo piluent: Dp/oT< Afiwere) (XX  End Date: O 5158%at_T710
concentration No. of Live piasoclved Oxygen Temparature *  pn cond
or Dilution organisms mg/l °c pmhos
. 0 24| 48] 72} 96} © 241 48| 72 ] 24 48| 72| 961 © 24| 48] 72§ 96
Duyw ALS S8 75 [7.2 wo|  |#g 701 |68 115
Rls s 15 2.0 2.8 7.0
eSS 7.4 24,8 76
Ay 1S 1S 15 8.0 24.7 7.9
c 4575 |4 8.0 2.7 7.8
£ sl 15 8.0 247 7.7
wize A 151515 34 |78 WG| (257 Jo| |79 (573
R Cleis 7.8 257 8.0
Ved 1514 B.) 25.7 g,0
) K 8o 257 8.0
L lsls 18 8.0 25.8 8.6
2 515 7.8 258 8.0
Tech Initials}|yJ|HE| Mo
Date: §/'// 2/73




NEW ENGLAND BIOASSAY ACUTE TOXICITY DATA FORM
COVER SHEET FOR LC50 TESTS :

CLIENT: GIA Environmental
ADORESS s 320 Needhas Street

Newton Upner Palle, KA 02144
CONTIALT: K=o Tix Briqqe -

CewtriFugeal_
Sedinent Xlutriate 1Sample - ﬂﬁjlt.‘)_a,b'y (‘_mf

SAMRLE IYPEY

DILOTION WATIR SOURCE1

¥z3 artifical Preshvater

JNVERTEIAATE

II?XZ Or TIST TTST $=IT

EYINITIVE (X SCRIIN RANCY

TEST S2ICILS: _Ceriodanhnia dubla
sovrcT\NEs Lot ¢ixzy (U p =93 — /04

AGZI_< 24 EOURS

TEST SOLUTION VOLUMZ!:
NO. ORCANISMS PZR TIST CEAMAZA: ;]

NO. ORGANISMS PZR CONCINTRATIONG

Q. ORCANISMS PTR CONIROL:

G2 {(T=CH. INIT.)1__/ !G"

RENTWAL

S'ec\\ me..l"\"

oLz e

COIROSITE SAMPLY
COLLECTED FROK¢

€. duble TEST 10 wo1_ 7, 3 -203/ A

?. prom omelas TIST ID NO: A

. 17 S
coc voi 931323 _

’ROJ!C! NO:_193-017

/7730
DATEIAT1 7200 _(mOURS)

(DATZ) ATt (EouRs)
T0¢ (DATE)AT: __ (NOURS)
TIST STT U (TECH. INIT.):

SCREEN 1 1 RANGE 1

100 (=x)
N¥O. ORGANISMS PZR TEZST 10
NO. ORGANISHS PER CONCINTRAT 20

O, ORGANISHS PEZR CONTROL

$TART DATziThy $TH3EY  ar 1€z (houze} START DATZ: Az (houre)
END DATZ: g//"/ﬂ AT /0s{ (hours) END DAIZ: AT ours)
LASORATORY ‘WATTR
KATIPICIAL YW _NES Batoh ¢ LT A-T3-c¥2 o wriowzss_ S/ ALXALINITY:__ 4T
pr-aan=4 (=371 as Cacdy) (=971 «s Cacoyy
INITIAL 100% ELUTRIATE CHEMISTRY TECHNYCIAN YNITIALS: ,Zl/
BARDNESS (2g/L as CaCOj}s /3 AKLAINITY (mg/L as Cacoylt /7
TEMPERATURT (°C)1 — 2:%5‘0 pE (SUYt —_— 7'2 TRC (mg/l): —
DISSOLVIO OXYGIN (8g/l)!: e— 5' CONDUCTIVITY (yahos/ca)t ;6/ AMMONIA (2G/1l)3 com—
SAPLE CoLOR: . mzce. Joarma foc MG [iom g Tam fg IHH]]”“ ﬂﬂ”“”
ATRATION RIQUIATD: YIS { ] KO (3] frisa oo x: A4 |1¢ 1 48 K¢ 21 1631
ULTS oF Ce.riod: hals dubia 1cg, TEST \'SQ'LI‘S Or Pimephales promelas 1Cgq TZST
*TED Legq (V) 5% CONTIDENCE LIMITS (1} ICgq (1) 95t CONTIDENCY LIXKITS (V)

BINOMIAL DISTRIBUTII

BINOMTIAL DISTRIBUTIO

MOVING AVZRAGCE-ANCLY:

~.

PROBITH

~

TRINCD SPEARMAN KARSER:

TRIMMID SPZARMAN KARSZR1(

o~

OTE=R:

HOATL:

\ '

NQOAXL: NO—OBSERVED-ACUTE-ZFrYCT LEVEL

ANINAL CONDITION/BEIAVIORI

-

HOVING AVERACE-~ANGLE \

AN

PROBITH

N
N\

N

OTHZA:

MOAZL¢

27 %

COHCENTS ¢

F00%  Cenforia

Sye ol ,:W

xevizvzo By @u}%
7@/" e =y

vm-_é;L/i,é&



Teat ID # 23 "295//4

NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA coc +_93-1828
Proj #_[23~O/>
client@zﬂ' QU"‘-’"’"“”""J Teat Species: C. dud,=« start pate:Thy <713/23 at 620
sample: Llortegre S‘Lw—'n/\ piluent:_ D fo7< Aim<ere] (et End pate:SAT 5, /5/@ at /655
Cconcentration No. of Live pisaolved Oxygen Temperature pH cond
or Dilutien organjams mg/l °c pmhos
0 24| 48| 72} 96§ 0 24| 48| 72¢ 963§ 0 24| 481 72f 96] © 24| 48| 72| 96
Highe o conr #1515 ¢ 7o e s 2% 7.9 i
 slslels 79 s 18
N E R 7.6 244 7.8
IS5 7.9 Eed 7.8
£lS |55 7.6 2.4 7.8
FIST|S |5 7.8 244 27
Tech Initials HS

Reviewed b%@&?— Date: S /¢ 9// 22




NEW ENGLAND BYOASSAY ACUTE TOXICITY DATA FORM
- COVER SHEET FOR LC50 TESTS

cLizvr: GIA_Eavironmental ' €. dubla TEST Ip w01 73 20373
ADDRESS ¢ 320 Needham Street . 2. promelas TEST ID Ko: 92 203/ ¢
Wewton Upoer Falls, WA 02164 : coc wor_P 3~ /£23

PROJECT NO:_193.017

CONTACT ¢ Mz, Tia Briqqs -

T e s dras 30
SMGPLE TIPS Sedizent Klutriate iSample - \\ COUA'.'.D oMy géag'gz [OATE ) AT 72 CR0 (NOURS)
DILUTION WATEZR SOURCEZ( __ NES Artifical Preshwater CONPOSITE SAtOLE :
COLLECTED FROK: {PATZAT: (XOURS)
01 {DATEZ1AT: (HOURS )
INVERTESRATE VERTESAATE
TYPE OF TIST  TIST SZT UP (TEZCH. znz-r.)'s / , TY?Z OF TEST  TEST SET U? (TECK. INIT.)« /
DEFINITIVE fag{ SCREEY N RANCE { ] RENEWAL ( ] - SZINITIVE SCReEEN RANGE RENTWAL
TLST S2:ClEs: C-rio'dcgh.nh dubiae TIST SPECIEZS: PFathaad Minncws {Pizneshales promelas)
source\nzs ot i\ (D -9~ 10S5-109 sorRcz\izs Lot fizsy D — 1\S A8
ACZ:_< 24 I;)(ms AGE: C\ DAYS
TIST SOLUTION VOLUMZ: 30 (zL) TEST SOLUTION VOLOMS: _ 700 (xL)
KO. ORGANISMS PER TEST CEAMSEZR: s KO, ORGANISMS PER TEST CEAMIZR: 10
NO. ORCANISHS PER CONCYNTRATIONS 3 30 HO. ORGANISHS PIR CONCENTAATION: o DO
NO., ORGANISHS PZR CONTROL! 24~ 30 NO. ORGANISHS PZR CONTROL: _ 3= J(D
START DATE: S A\ [ 93 ar NOW O (hours) START DATZ: Ar 040  (hoars)

mom:%[;h[ﬂ} ar OIS (hours XD DATE: §(|£Z"IB ar /B2 S (houzay

- LABORATORY WATZR

ARTIFICIAL ¥W: _KE8 Batch ¢ ‘g NP QR-0 BARDNZSS € 57 ALKALINITY < 3

TR97T as cacoy (2971 as Cacoy)
INITIAL 100% ELUTRIATE CHEMISTRY TECHNICIAN INITIALS:
EARDKZSS (mg9/L ae Cacoy): \ R AKLAINITY (89/L aa CacOzdr | —
TENPERATURE (°C)1 2_\\ S pE (SU): .2 TRC {ag/l): —
DISSOLYZO OXYGEX (mg/l): S‘J S’ CONDUCTIVITY (jmhoe/cm)t 7 < AMMONIA (mg/l): ——
SAQLE CoLoR: et fonrman foo 1: - Jaems — Jeom H””“”[ ““““”
AZRATION REQUIREDT YIS ( ] ¥0 ()] r53 00 x:  ___ Jatxe  __ fawws . {r2m — 11 R
ULTS 0f Ceciodashals dubla Lcsq TEST . “YSSULTS of Pimephales promelss LGsq T2ST

W=TEOO ICgq (%) st CON?ID.!XC! LIKITS (%) 1Leq (V) 954 CONZIDENCE LIMITS (t)

BINOMIAL DISTRIBUTION: BINOMIAL DISTRIBUTION

HOVING AVZRAGE-ANCLE: KOVING AVERAGE-ANGLE:
PROAIT: PROBIT:

TRIMMZID SPIARMAN FARAERj TRIMMED S?2ZARMAN KAR3ZR: \

OTEER: \ OTHZR: \
¥OAZL: \ xoazL: \

NOAZL: NO-OBSZAVED-ACUTEZ-EZPPECT LEVEL

ANIMAL COMDITION/SZEAVIOR? - .
COHMENTS « C - Avboia '77% Swurvigef wn \oo%4 N N \JQ—-‘:A e \\.«\th yaXe
Yorhean Otwpow: Q7% cwrvival vn 0o Cilleed o Vulriakz

REVIEWEZD BY: Og—fé’ 0&/{9«2«. DATE ¢ .{]// 9//93
i 7/




Test ID 1_23-203/8

NEW ENGLAND BIOASSAY ‘
ACUTE TOXXICITY DATA coc $_.23-/223
proj 1143 -0\7

Client: Q?’[( (Z\/umpumvwfn/ Test Species:()(moa/')p/{u'a ﬁ/uAm Start Date: 5/‘//}/’/42 at_/0/0
sample: mi‘?‘f/lﬂpgqu Sedlimes Diluent: D{\V\‘\‘t Mineral Woken End Datat -“-/lUH’(\ at 105

concentration No. of Live pDissolved Oxygen Temperature . pH Cond
or Dilutien organisms mg/l “C pmhos
0 24| 48| 72| 96§ 0 24{ 48| 72| 968 0O 241 48] 721 96] © 24| 48] 72| 96
Homsh A LS5 1Y 73] |14 20| a3 28] //t
g ls 15 13 4 244 241
¢ 115 14 14 e 15
Dis |5 1Y 74 7 15
cls 1514 1 217 75
151914 13 27 25

Taech Initialsfayg I Ms| My

e&‘v.ﬂoa orcantsts. o totom HS
%1} Rev gadhé;%mWﬂ% Date: 5:‘//9,/5“?




Test 10 _ 3203/
NEW ENGLAND BIOASSAY
ACUTE TOXICITY DATA coc $ 93~ /82%3
Proj $ )\ R-O\7
client: Q?A (’mwﬁ’w.ufﬂ*/ Test Specles: 'Wmsp/[cu/)um/pstart Date: 5/#//3 at_foYo
sample: MASh 4 paue Sodsemed piluent: Dilnke Miseca) Woda~ End Date: ,ézflgz 93  at /#/S
M oL

concentration No. of Live piasolved Oxygen Temperature pH cond
or bilution organisma mg/l °c pmhos

0 24| 48] 72} 96} O 24| 48f 72} 96§ O 24| 48| 72| 963 O 24| 48] 72| %6

/Nast; e (o] ) |10 1772103 60le> 0.8 Ry i e SR 7|74 75 1 [R0} /e
to 107010 |10 7.0(6.2[6.1 ¢ Wbl 22Aatelad] 13177 ha lbs
e w9919 53162 6 AT RlLRblLS e 17.8] A310.30 6.

S

tech Initialsjgp )l |TH MG K

Reviewed by:%ﬁ&m«é Date: .57'// g/?}
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