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Block Environmental Services (BES) received EM Waste Treatment product produced by
EM Technologies, Inc. of Tuscon Arizona (product code #14100858, dated March 29,
2000) on October 4, 2000. The product was received under chain of custody

1. INTRODUCTION

documentation and stored per manufacturers recommendation at 25°C.

BES conducted two chronic definitive bioassays, using two different species on the
product EM Waste Treatment. The purpose of the bioassays was to determine the
toxicity of EM Waste Treatment to the daphnid (Ceriodaphnia dubia) and the fathead
minnow (Pimephales promelas). Toxic endpoints included survival and reproduction to
the daphnid and survival and growth to the fathead minnow larvae.

A range finding test followed by a chronic definitive test was performed in order to
determine survival, growth or reproductive effects to the organisms by the product used.
Each test was performed using five concentrations of the product compared to a control.
The maximum product concentration used in the bioassays was 1:5,000 as specified by
EM Technologies. The product dilution as recommended by EM Technologies is 1:10,
000. As a QA/QC measure, standard reference toxicant tests were run concurrently. Test
protocols followed the EPA short term chronic bioassay procedures.

This report describes the procedures used and the results obtained for the aquatic toxicity
tests initiated on October 6, 2000.
BES is an Environmental Laboratory Accreditation Program certified laboratory (#1812).
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2. MATERIALS AND METHODS

2.1 SAMPLE COLLECTION AND HANDLING

2.1.1 Sample Collection — The sample was shipped to Block Environmental was stored

at 25°C environmental chamber for the duration of the study.

2.1.2 Reference Toxicant - Sodium Chloride (NaCl) was used as the reference toxicant
for the daphnid (C. dubia). A stock solution containing 8g/L NaCl was used for
daily preparation of the treatment levels for these organisms. The C. dubia
treatment levels were 4, 2, 1, 0.5 and 0.25 g/L NaCl in USEPA Moderately Hard
Water. Copper sulfate (CuSO4) was used as the reference toxicant for the fathead
minnow (P. promelas). A stock solution containing 100,000 ug/L Cu'*? was used
for daily preparation of the treatment levels of 100, 50, 25, 12.5, 6.25 ug/L Cu*?
in USEPA Hard Water. The toxicity endpoints from the reference toxicant test
are subsequently plotted on a running control chart from the last 20 tests. The
mean values as well as the upper and lower control limits (+ 2 standard
deviations) are recalculated with each successive test result. The outliers, which
are values falling outside the upper and lower control limits, and trends of

increasing or decreasing sensitivity, are readily identified.
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2.2.2
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Test Procedures - A detailed procedure for each test is outlined in laboratory

TOXICITY TEST PROCEDURES

standard operating procedures (SOPs) kept at the BES laboratory which are based

upon the following reference:

¢ Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms (EPA/600/4-91/002).

Data Analysis - All toxicity testing results were analyzed using EcoAnalysis, Inc.
software program TOXIS (Version 2.5). This program determines if there is a
statistically significant reduction in response at the p = 0.05 level and utilizes the
flowchart for statistical analysis outlined in EPA/600/4-91/002. The testing
compared the sample responses with the ambient control water. The parameters
of interest are the (50%) Lethal Concentration, the No Observed Effect
Concentration (NOEC), the Lowest Observed Effect Concentration (LOEC), the
resultant Toxic Units (TU) and the (25 and 50%) Inhibition Concentrations (IC).
The LC/IC will show the point estimate of the sample concentration that causes a

given percent reduction.
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3. RESULTS

3.1 ROUTINE REPORTING

3.1.1 Sample Identification — EM Waste Treatment
3.1.2 Manufactured Date — Unknown

3.1.3 Test Species -

e daphnid (Ceriodaphnia dubia) at <24 hours old
e fathead minnow (Pimephales promelas) at <24 hours old.

3.1.4 Test Duration Summary —

C. dubia P. promelas
Rangefinder
Date Time Date Time
Initiation 10/10/00 1515 10/06/00 1315
Termination 10/17/00 1300 10/13/00 1315
C. dubia P. promelas
Chronic
Date Time Date Time
Initiation 10/31/00 1200 10/31/00 1400
Termination 11/07/00 1245 11/07/00 0940




Range Finding Test

3.2.1 - Raw Data Summary

corvil

C. dubia P. promelas
Sample Concentration 7 day Percent || Sample Concentration | 7 day Percent
(% Effluent) Survival (% Effluent) Survival
Control 90 Control 100
1:160,000 (EM:Control) 100 1:160,000 (EM:Control) 100
1:80,000 (EM:Control) 90 1:80,000 (EM:Control) 100
1:40,000 (EM:Control) 100 1:40,000 (EM:Control) 100
1:20,000 (EM:Control) 90 1:20,000 (EM:Control) 100
1:10,000 (EM:Control) 100 1:10,000 (EM:Control) 100
Statistical Analysis
C. dubia
End Point LC 50
Survival 1:10,000 (EM:Control)
.P promelas
End Point LC50
Survival 1:10,000 (EM:Control)

3.2.1 Testing Notes

There were no significant reductions in survival with the EM Waste Treatment with

respect to the laboratory control water for both organisms.

The laboratory control water passed all the acceptability criteria of survival (2 80%).

The concurrent reference toxicant test results generated survival and reproductive

endpoints that were within control chart limitations. This C. dubia response indicates

that the values elicited for the EM Waste Treatment are valid.

The raw data and summary statistics are presented in the Appendix I to this report.



3.3 Chronic Definitive Toxicity Testing

3.3.1 C. dubia End Point Values -

Raw Data Summary
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Sample Concentration 7 day Percent 7 day Neonate Reproduction
(% Effluent) Survival # per female Standard Deviation
Control 90 21.3 8.4
1: 15,000 (EM:Control) 100 21.5 8.3
1: 12,500 (EM:Control) 80 13.0 10.9
1: 10,000 (EM:Control) 90 17.1 11.5
1: 7,500 (EM:Control) 100 15.9 8.3
1: 5,000 (EM:Control) 100 19.6 8.5
Statistical Analysis
End Point LC 50 NOEC LOEC
Survival || >1: 5,000 (EM:Control) | >1: 5,000 (EM:Control) | >1: 5,000 (EM:Control)
End Point IC 50 IC25 NOEC LOEC
' Reproduction >1: 5,000 >1: 5,000 >1:5,000 >1:5,000
(EM.:Control) | (EM:Control) | (EM:Control) (EM:Control)

3.3.1 Testing Notes

There were no significant reductions in response for the EM Waste Treatment product

with respect to the laboratory control water for both survival and reproduction.

The laboratory control water passed all three acceptability criteria: survival (= 80%),

number of broods (= 60% of the surviving adults must have had at least three broods),

and average number of neonates (> 15 neonates/adult).

The raw data and summary statistics are presented in the Appendix I to this report.
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3.3.2 Reference Toxicant Test

Sample Concentration 7 Day % 7 Day Neonate
Survival ' Reproduction/Female
(%) Avg. % Avg. # Std. Dev.
Lab Control 100 28.5 9.3
0.25 90 29.9 12.7
0.5 100 28.4 7.8
1 10 22.3 7.3
2 70 2.1 2.1
4 0 0.0 0.0
Statistical Analysis Summary
End Point g/L as NaCl
Survival LC50 2.29
Control Chart Avg. (95% CL) ‘ 1.84-2.85
Reproduction IC25 1.02
Control Chart Avg. (95% CL) 0.50-1.21

3.3.2 Testing Notes

The laboratory control water passed all three acceptability criteria: survival (= 80%),
number of broods (2 60% of the surviving adults must have had at least three broods),
and average number of neonates (= 15 neonates/adult).

The concurrent reference toxicant test results generated survival and reproductive
endpoints that were within control chart limitations. This C. dubia response indicates
that the values elicited for the EM Waste Treatment product are valid.

The raw data and summary statistics are presented in the Appendix I to this report.
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3.3.3 P. promelas End Point Values -

Raw Data Summary
Sample Concentration 7 day Percent Survival 7 day Dry Weight
(% Effluent) Average (%) S.D. Average (mg) S.D.
Control 100 0.0 0.61 0.19
1: 15,000 (EM:Control) 100 0.0 0.39 0.02
1: 12,500 (EM:Control) 100 0.0 0.39 0.04
1: 10,000 (EM:Control) 100 0.0 0.35 0.03
1: 7,500 (EM:Control) 100 0.0 0.39 0.06
1: 5,000 (EM:Control) 100 0.0 0.45 0.04
Statistical Analysis
End Point LC 50 NOEC LOEC
Survival |[>1: 5,000 (EM:Control) | >1: 5,000 (EM:Control) | >1: 5,000 (EM:Control)
End Point IC 50 IC 25 NOEC LOEC
Growth >1:5,000 <1:21,543 1: 12,500 1: 10,000
(EM.:Control) | (EM:Control) (EM:Control) (EM:Control)

3.3.3 Testing Notes

There were no significant reductions in response for the EM Waste Treatment product
with respect to the laboratory control water for survival. The minimum significant
difference for average growth was exceeded at the 10,000:1 (EM:Control) concentration

with no significant effects observed at any other more or less diluted concentrations.

The laboratory control water passed both the survival (= 80%) and growth (= 0.25

mg/surviving adult) acceptability criteria.
The concurrent reference toxicant test results generated survival and growth endpoints
that were within control chart limitations. This P. promelas response indicates that the

values elicited for the EM Waste Treatment sample are valid.

The raw data and summary statistics are presented in the Appendix I to this report.



3.3.4 Reference Toxicant Test

Raw Data Summary

Co PR

Sample Concentration 7 day Percent Survival 7 day Dry Weight/Organism
(ug/L as Cu*?) Avg. (%) | Standard Dev.| Avg.(mg) [ Standard Dev.
Lab Control 100 0.0 0.41 0.27
6.25 83 23.6 0.34 0.10
12.5 60 11.5 0.26 0.04
25 65 17.3 0.22 0.08
50 40 8.2 0.10 0.04
100 3 5.0 0.01 0.01
Statistical Analysis Summary
"End Point ug/L as Cu™*
Survival LC 50 27.96
Control Chart Avg. (95% CL) 21.05-37.14
Growth IC 25 8.45
Control Chart Avg. (95% CL) 0.0-48.62

3.3.4 Testing Notes

The laboratory control water passed both the survival (= 80%) and growth (= 0.25

mg/surviving adult) acceptability criteria.

The reference toxicant test generated survival and growth endpoints that were within the

control chart limitations. This P. promelas response indicates that the values elicited for

the EM Waste Treatment are valid.

The raw data and summary statistics are presented in the Appendix I to this report.
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The objective of these tests was to determine the possibility of toxic effects to the fathead
minnow larvae (Pimephales promelas) and the daphnid (Ceriodaphnia dubia) exposed to
EM Technologies Waste Treatment product. The results for the chronic definitive

bioassay tests conducted in October, 2000 indicate that:

e C. dubia survival and reproduction were not adversely effected at
coﬁcentrations as high as 1:5000. Results obtained from the reference
toxicant tests are typical of in-house sensitivity data to NaCl and within
control chart limitations, indicating that the stock organisms that were used
were in good condition.

e P. promelas growth was not adversely effected at concentrations as high as
1:5000. Results obtained from the reference toxicant tests are typical of in-
house sensitivity data to Cu*? and within control chart limitations, indicating

that the stock organisms that were used were in good condition.
It is our understanding that the product is used at a 1:10,000 dilution. Based on the results

contained herein, the product used as specified by EM Technologies should not effect

toxicity to organisms used for NPDES monitoring programs.

11
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Test Date: 10/31/00 Test Number: 1B134CDDEF
Sample Sate: 10/28/00 Test Material: test test

Species: Ceriodaphnia dubia Source: CA0000000
Test Type: Chronic Generic NPDES permit

iééééé 2080 AE0AEBRLRARERLER0BRREERREARLCRBEAARARECAEBBELEAEEB AR LB AN ERRL2R LB a8
o

SUMMARY

éééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééf
End Point Day Transformation - Conc #Reps Mean StDev % Surv
Proporzion Alive 7 No transformation

X 0.000 D 10 .90 . 316

X 33.330 D 10 1.00 0.000

X 41.650 D 10 .80 .422

X §0.000 D 10 .90 .316

X 75.000 D 10 1.00 0.000

X 100.000 D 10 1.00 0.000
Reproduction No transformation

X 0.000 D 10 21.30 B8.381

X 33.330 D 10 21.50 8.317

X 41.650 D 10 13.00 10.914

X S0.000 D 10 17.10 11.455

X 75.000 D 10 15.50 8.306

X 100.000 D 10 19.60 8.501

X = indicates concentrations used in calculations
{aaaaadagpaanenseasassas ééééééééééeéeéééééééééééééééééééééééééééééééééeéééééééééééééééééééééééééééeééeéééeéééééé.
o - HYPOTHESIS TEST -
AABRRB35080208A0AERRRRERACBRRRARERSLAE0RARAALRAR2CA20823883388208845B82088008RBEBLBEBEER0AGE82LEccEBREEESf

End Pcint Day Transformation/Analysis NOEC LOEC ™ MSE MSD
Propor:=ion Alive 7 No cransformation

Fisher Exact >100.000 >100.000 < 1.00
Reproduction No transformation ]

Dunnett >100.000 >100.000 < 1.00 88.496 9.630

Sééééééééééééééééééééééééééééééééééééééééeééééééééééééééeééééééééééééééeéééééeéeéeééééééééééééeééééééééééééééééi
- PROPORTION POINT ESTIMATE -
ééééééééééééééééééééééééééééééééeéééeééeéééééééééééééééééééééééééééééééééééééééééééééeéééééééeéééeéééééééeéééééf

End Point Day Method Conc 95% CI TU
Proportion Alive 7 Probit

EC 25 0.000 -

EC 50 0.000 -

iééééééééééééééééééééééééééééé aé ééééééﬂéééééééééééééééééééeééééééééeééééeééééééééééééééeéééééééééééééééééééééé:
~ GROWTH POINT ESTIMATE -

ééééééééééeééééééééééééééééééééééé BBEEAEEEEEARE8RER0ELEEEARRRAREARARARRARARRARARLLEARGERLABEEEERELEEEERELERARES

End Pcint P Ic 95% CI

Reprecuction
IcC 1 33.686 1.16 - 34.84
IC 10 36.891 14.09 - 55.54
IC 15 38.671 17.57 - 60.49
IC 25 -
IC 40 -
IC 50 -
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