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1. INTRODUCTION

In compliance with their NPDES biomonitoring requirements, Precision Analytical has
contracted Pacific EcoRisk (PER) to perform an acute toxicity evaluation of an effluent sarrlple
This acute toxicity evaluation consisted of performing the US EPA 96-hr acute toxicity test with
fathead minnows (Pimephales promelas).

This acute toxicity testing was conducted on the Chevron Effluent at Cawelo sample (identified
as “T001A 2/5/08” on the Chain of Custody form) that was collected on February 5, 2008. This
report describes the performance and results of this test.

2. ACUTE TOXICITY TEST PROCEDURES

The methods used in conducting this test followed the guidelines established by the EPA manual
"Methods for Estimating the Acute Toxicity of Effluents and Receiving Waters to Freshwater
and Marine Organisms, Fourth Edition" (EPA/600/4-90/027F).

| 2.1 Receipt and Handling of the Effluent Samples

)

On February 5, Precision Analytical staff collected a sample of effluent into an approprrately—
cleaned contamer This sample was transported that same day, under chain-of-custody, to the
PER testing laboratory in Fairfield. Upon receipt at the testing laboratory, aliquots of the sample
were collected for analysis of initial water quality characteristics (Table 1), with the remainder of
the sample being stored at 4°C except when being used to prepare test solutions. The chain-of-
custody record for the collection and delivery of the effluent sample is provided in Appendix A.

Table 1. I‘nitial water quality characteristics of the effluent samples.
D ' \

ate - . Total
_ Temp D.O | Alkalinity | Hardness | Conductivity , .
Sample Sample ID o pH o o Ammonia
Received o) (mg/L) (mg/L) (mg/L) (#S/cm) (mg/L N)
2/6/08 - TOO1A 2/5/08 257 | 6.61 6.5 215 91 830 <1.0

2.2 Acute Toxicity Testing with Fathead Minnows

The fathead minnows used in this test were obtained from a commercial supplier (Aquatic
Biosystems, Fort Collins, CO). These fish were maintained at 20°C in aerated aquaria containing

EPA synthetic moderately-hard water prior to their use in these tests. During this pre -test peuod
the fish were fed brine shrimp nauplii ad Zzbztum :
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The Lab Control water for this test consisted of EPA synthetic “moderately-hard” water,
prepared by addition of reagent grade chemicals to reverse-osmosis, de-ionized water. The
effluent sample was tested at the 100% concentration only. “New” water quality characteristics
(pH, dissolved oxygen [D.O.], and conductivity) were determined for the Lab Control and 100%
effluent treatment test solutions prior to the start of the test.

There were 2 replicates for each test treatment, each replicate consisting of 400 mL of test
solution in a 600-mL glass beaker. The test was initiated by randomly allocating ten 12-day old
fathead minnows into each replicate beaker. The beakers were placed in a ternperature -controlled
room at 20°C under a 16L:8D photoperiod.

Each replicate container was examined daily, and the number of live fish in each was recorded at -
that time. Routine water quality characteristics (pH, D.O., and conductivity) of the treatment
waters were measured and recorded for one randomly-selected replicate per treatment each day.

On Day 2 of the 4-day tests, the test orgainisms were fed brine shrimp nauplii, and fresh test
solutions were prepared and characterized as before. Then, after ~48 hrs exposure, the number
of live fish in each replicate was determined after which approximately 80% of the test media in

~each beaker was carefully poured out and replaced with fresh test solution. “Old” water quality
. qharacteristics (pH, D.O., and conductivity) were measured on the discarded test solution from
~one randomly-selected replicate beaker at each treatment.

After 96.(+2) hrs, the test was terminated and the number of live fish in each replicate beaker
was determined. The resulting survival data were analyzed to evaluate any reductions caused by
the effluent sample; all statistical analyses were performed using the CETIS® statlstlcal software
(Version 1.1.2revL, TidePool Scientific, McKinleyville, CA) ‘

Page 2 Pacific EcoRisk t2g>
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3. RESULTS
3.1 Acute Effects of the “Chevron Effluent at Cawelo”” Sample on Fathead Minnows

The results of this test are summarized in Table 2. There was 100% survival in the Lab Control
treatment; there was complete mortality in the “Chevron Effluent at Cawelo” sample, which was
significantly less than the Lab Control, indicating that this effluent was acutely toxicity to
fathead minnows.

. The test data and summary of statistics for this test are presented in Appendix B.

Table 2. Acute effects of the “Chevron Effluent at Cawelo” sample on fathead minnows.

Test Treatment Mean % Survival
Lab Control - 100
100% Chevron Effluent at Cawelo 0

* Significantly less than the Lab Control treatment response (p < 0.05).

4. SUMMARY AND CONCLUSIONS

The results of this test indicated that the “Chevron Effluent at Cawelo” sample was acutely toxic
to fathead minnows.

4.1 QA/QC Summary

Test Conditions - Test conditions (pH, D.O., temperature, etc.) were all within acceptable limits
for these tests. All analyses were performed according to labor atory Standard Operating
Procedures.

Negative Control - The biological responses for the test organisms at the Lab Control treatment
were within acceptable limits.

Page 3 Pacific E_coRisk PR)
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Appendix A

| Chain-of-Custody Record for the
Collection and Delivery of the Effluent Sample
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Appendix B

Test Data and Summary of Statlstlcs for the
Evaluation of the Acute Toxicity of the “Chevron Effluent at
Cawelo” Sample to Fathead Minnows
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Report Date: 13 Feb-08 2:25 PM

CETIS Test Summary Test Link: 11-7775-0340/27290
Pacific EcoRisk

[ Acute Fish Survival Test

Test No: 10-3385-0560 Test Type: Survival (96h) Duration: 94h
}r‘l Start Date: 06 Feb-08 05:12 PM Protocol: EPA/600/4-90/027F (1991) Species:  Pimephales promelas
1 [ ‘Ending Date: 10 Feb-08 03:40 PM Dil Water: Not Applicable Source: Aquatic Biosystenﬁs, cO
| Setup Date: 06 Feb-08 05:12 PM Brine: Not Applicable
3 l Sample No:  09-4202-9586 Code: 12967 Client:  Precision Analytical
b Sample Date: 05 Feb-08 04:30 PM Material:  Effluent Project:  NPDES
Receive Date: 06 Feb-08 10:05 AM" Source: Precision Analytical
7 Sample Age: 25h (25.7 °C) Station: TOO1A
o Comparison Summary
Analysis Endpoint NOEL LOEL Chv PMSD Method
-
E 13-5332-3889 96h Proportion Survived <100 100 N/A N/A : Fisher Exact
' 96h Proportion Survived Summary
o Conc-%  ControlType Reps Mean " Minimum Maximum SE SD cv
P 0 Lab Water 2 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
/ 100 2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00%
- 96h Proportion Survived Detail
] Conc-% Control Type Rep1 Rep 2 ¢
0 Lab Water 1.00000  1.00000
0.00000

| l 100 0.00000

] J -000-034-101-2

CETIS™ v1.1.2revL

Analyst:(_—l'\/ﬁ Approval: Z
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Comparisons: Page 1 of 1
. I Report Date: 13 Feb-08 2:25 PM
CETIS An alysls Detai Analysis: 13-5332-3889/27290
Acute Fish Survival Test Pacific EcoRisk
Endpoint Analysié Type Sample Link  Control Link  Date Analyzed Version
96h Proportion Survived Comparison 11-7775-0340 11-7775-0340 13 Feb-08 2:25 PM  CETISv1.1.2
Method Alt H Data Transform "~ Zeta || NOEL LOEL Toxic Units Cchv PMSD
Fisher Exact C>T Untransformed ' <100 100 N/A
Group Comparisons
Control vs Conc-% Statistic P-Value Decision(0.05)
Lab Water 100 0.00000 0.00000 Significant Effect
Data Summary
Conc-% Control Type Non-Responders Responders Total Observed
0 Lab Water 20 . 0 20
100 0 20 20
Graphics
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Conc-%
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CETIS™ v1.1.2revlL
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- ' 96 Hour Acute Fathead Minnow Toxicity Test
Y Client: Precision Analytical Organism Log #: :;?:7‘5 9 Age: [ ey
Test Material: W TOD1A Organism Supplier: AR
Test ID#: 27290 Project # 12967 Control: = FRAMK
Test Date: 2. =& = o¥% _ Control Water Batch:  }é) 7 9
— Feeding T, Time: Zéé '1/[0 Initials: iz Feeding T46-hr  Time: y Initials (é E
1 Treatment Temp pH A D.0O. (mg/L) Conductivity (uS/cm) #Live Orgaﬁisms SIGN-OFF
. C new old new old new old Rep A Rep B
lr i 5 - Date:—z—é"OY
' Control | . 5 g ’%q ].O ].O Sample ID’T@O‘Q l 3?37
ﬁ/L Test Solution Prep:di
[Iﬁ : New WQ: M’m
‘ ; 100% 10 1 O Initiation Time: ]‘7 l‘l L
| Initiation Signoff: *
i
r 11} Meter ID
. @FIENEY
Control ount Time: :
’ [ [O ( o Count Signoff: 2:42
8 ,
100%
] ‘Meter ID
! Control ' Sample TD: AP 3
i k , O iD Test Solution Pre!); K/C"}/g3 ?—/
‘ ©
] ] ] New WQ:
‘f 100% | ,2‘ %* /_)7 - Q Renewal Tin:e:'w{’/l '35
| lﬁ‘({ '7 . 5 g g - g ‘ 3 ! 7 ’XJ$ 7 Renewal Signoft: [40
o Old WQ:
| MerD | LOPY [ PhoD [PHE3 |0gg | PO |Ecoy | ECOT " Hra
i l lc)ate:th /74 /62
- Control 2 F o ount Time: 1y
1943 : 383 }@ [ 4 Count Signoff: ?}40
i |
L 0% | 15 3|
< ] Meter ID 16 A
Ll i DaFE:Z"’lO‘O‘(
b ; Termination Time:
Control ! 5 0
: ) YQ' l \ O L O “Termination S‘ignoﬁz%
L-J OIAWE 19
'100% -
i
- Meter ID ‘O I-\
o
|
|
L




