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COMPARATIVE 7-DAY TOXICITY OF SACRAMENTO RIVER
WATER TO LARVAL FATHEAD MINNOWS AND
LARVAL CHINOOK SALMON

1.0 EXECUTIVE SUMMARY

A series of five 7-day chronic bioassays were conducted on larval fathead minnows and
larval (sac-fry and swim-up) chinook salmon using samples of Sacramento River water
collected at Freeport Marina during December, 1996 to March, 1997. Three of the five river
samples tested produced significant mortality (31-83%) and four of the five produced
significant growth effects on the larval fathead minnows. In contrast, none of the river
samples produced significant mortality to the larval salmon under the conditions of these
tests. Identification of any sublethal effects in the salmon caused by the river samples awaits
histopathological evaluation of the fish preserved in these studies.

2.0 BACKGROUND

Since December of 1990, quarterly bioassays on larval fathead minnows have been conducted
with samples of Sacramento River water collected at Garcia Bend (river mile 52) or Freeport
Marina (river mile 46.5). The bioassays were conducted as part of Sacramento Regional
Wastewater Treatment Plant’s (SRWTP) NPDES permit requirements. The testing occurred
from 1990-1996 during four periods corresponding to wet weather (December - February),
agricultural run-off (April - June), tomato processing (July - September), and low river flow
(October - December). The results of the bioassays have been summarized in a separate
document'. Briefly, the bioassays with Sacramento River water demonstrated toxicity to
fathead minnows about 50% of the time (18 of 35 testing events). In these bioassays, the
river water samples caused 20% to 97% mortality to the test species within 7 days. The
toxicity in Sacramento River water samples most frequently occurs during the January to
May period in which sensitive life stages of important species are present in the river system
including salmon, striped bass, steelhead and rainbow trout.

This study was conducted to determine if Sacramento River water, which demonstrated
pervasive toxicity to larval fathead minnows, also caused toxicity to sensitive life stages of
chinook salmon, a species in decline. The study incorporated parallel bioassays with larval
fathead minnows and chinook salmon in order to assess the relative sensitivity of the two -
species to any toxicants which may be present in samples of Sacramento River water during
the study period.




3.0 METHODS AND MATERIALS
3.1 Test Dates -
The test period incorporated the interval between 12/11/96 and 3/6/97. This period
corresponds to the period in which toxicity had been previously identified in samples of
Sacramento River during 1990-1996 (Appendix I).
3.2 Control Water and Test Samples
3.2.1 Control Water
The control water used in the fathead minnow and salmon bioassays was reverse-

osmosis, double carbon-filtered well water amended with dry salts to achieve EPA
moderately hard specifications, or Sierra Spring Water alone, as shown in Table 1.

3.2.2 Test Samples

Sacramento River water samples were subsurface grabs collected at Freeport Marina
(River mile 46.5). Sample volumes were 5 gallons for Test 1 and 35 gallons for

~ Tests 2-5. Samples were stored in 5 gallon polycarbonate carboys at 4 °C in the
dark until used. Aliquots of a single sample were used for test change-out during

the 7-day test.

3.3 Bioassay Procedures

Test procedures for the fathead minnow and salmon bioassays are summarized in Table
I and detailed below:

Table 1 Summary of Test Protocol for Fathead Minnows and Chinook Salmon

Parameter Larval Fathead Minnow - Chinook Salmon Bipassays
Bioassays
Agquatox, Inc. Mokelumne Hatchery
Source of Test Animals Yellow Springs, AK Clements, CA
(Tests 1-5) (Test 1)
Nimbus Hatchery
Rancho Cordova, CA
(Tests 2-5)
Age/Life Stage of Test Animals Larval (<24 hours oid) Swim-up (Tests 1-3, 5)
Sac-fry (Test 4)
(1-2 days post yolk sac "button-up™)
Protocol Reference EPA. 1994* EPA. 1993° and EPA. 1996*
Exposure Regimen and 24-hour renewal - 48-hour renewal (Test 1)
Duration (Tests 1-5) 24-hour renewal (Tests 2-5)




Parameter Larval Fathead Minnow Chinook Salmon Bioassays
Bioassays
Test Volume 500 mL. 4,000 mL
Daily survival and Daily survival and growth
Test Endpoints growth after 7 days after 7 days (Test 2)
(Tests 1-5) Daily survival and preservation for
histopathology (Tests 1, 3-5)
EPA Moderately Hard Sierra Spring Water
Control Water {Tests 1, 3, 4) (Tests 1-5)
Sierra Spring Water
(Tests 2,5)
Test Sample Grab sample of Sacramento River water at Freeport Marina
Exposure Duration 7 days
Replicates 4 per treatment
{Control and River)
Number of Fish per Replicate 10
Water Quality Parameters Initial: Dissolved oxygen (D.0.), pH, alkalinity and hardness
Sample renewal: D.O. and pH
~ Continuous temperature monitoring

3.3.1 Fathead Minnow Bioassays

Fathead minnow chronic bioassays were conducted using methods published by
EPA?. Three or four replicates of 10 fish (<24 hours old) were exposed for 7 days to
the Control and River samples. Control water for Tests 1, 3, and 4 was EPA
moderately hard water.- Control water for Tests 2 and 5 was Sierra Spring Water
(used as received). Water quality parameters including temperature, dissolved
oxygen (D.O.), pH, alkalinity, hardness and conductivity were measured daily in
freshly prepared test solutions. D.O. and pH were measured at change-out in the 24-
hour solutions. Test samples were renewed daily and fish were fed throughout the
test period. Mortality was monitored daily and fish were dried and weighed at test
termination for determination of growth. Statistical evaluation of the mortality and
growth data was conducted using a computer program (ToxCalc™ 5.0).

3.3.2 Larval Salmon Bioassays

Salmon bioassays were conducted using methods published by EPA** as guidelines.
Four replicates of 10 fish (1-2 days post swim-up) were exposed for 7 days to the
Control and River samples. Sources of the fish used in the five bioassays are shown
in Table 1. Control water in all tests was Sierra Spring Water, which had water
quality parameters that were very similar to the River water samples. Water quality
parameters, including temperature, D.O., pH, alkalinity, hardness and conductivity,
were measured daily in freshly prepared test solutions. D.O. and pH were measured
at change-out in the 24-hour solutions. Test samples were renewed at 48-hour
intervals in Test 1, and at 24-hour intervals in Tests 2-5. Fish were offered feed
throughout the test period and mortality was monitored daily. Fish from Test 1 were




preserved in Bouin’s fixative, and fish from Tests 3-5 were preserved in 10% neutral
buffered formalin for future histopathological evaluation. Fish from Test 2 were
dried and weighed for determination of growth. Statistical evaluation of the
mortality and growth data was conducted using a computer program (ToxCalc™
5.0).

4.0 RESULTS

4.1 Water Quality Parameters

A summary of water quality measurements taken during the fathead minnow and salmon
bioassays are shown in Tables 2 and 3, respectively.

Briefly, all water quality parameters were within protocol requirements in the fathead
mirmow bioassays. In Test 1 of the salmon bioassays, which were renewed at 48-hour
intervals, the D.O. values in some 24-hour test solutions were slightly less than the
recommended level of 60% of saturation. In subsequent tests, samples were renewed at
24-hour intervals and D.O. values in these tests were all in excess of 60% saturation.

Table2 Summary of Water Quality Parameters for Larval Fathead Minnow Bioassays

Initial Change-Out
: Solutions Solutions
Sample | Temp | D.O. pH Alk. Cond. D.o. PH
(°C)} | (mg/L) {units) (mg/L) | (umols) (mg/L) {units)

24-24 | 8.0-8.4 | 7.61-8.061 | 100-120 | 330-330 6.9-7.9 | 7.35-7.70
24-24 | 8.1-8.7 | 7.24-7.63 80-80 120-120 6.0-7.9 | 7.09-7.49
24-24 | 8.2-8.6 | 6.70-7.58 52-53 100-100 7.9-8.3 | 7.05-7.54
24-24 | 8.3-8.6 | 7.13-7.39 48-48 110-110 7.7-8.3 | 7.01-7.55
24-25 | 7.6-82 | 7.45-7.74 68-77 320-330 7.6-8.4 | 7.47-7.81
24-25 | 7.7-8.7 | 7.23-742 60-68 140-140 7.6-82 | 7.27-7.69
24-25 | 7.9-83 | 7.33-7.76 | 56-77 325-335 7.0-8.5 | 7.55-7.90
24-25 | 7.7-8.6 | 7.23-7.58 50-54 125-125 7.0-84 | 7.32-7.71
24-25 | 7.7-8.8 | 6.85-7.08 54-64 110-115 8.0-8.8 | 7.34-7.90
24-25 | 8.1-8.6 | 7.18-7.40 48-53 110-135 8.0-8.8 | 7.12-7.99

C = Control samples R = River samples
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Table3 Summary of Water Quality Parameters for Chinook Salmon Bioassays

Initial Change-Out
Solutions Solutions
Temp D.O. e Alk, Cond. D.o. pH
(°C) {mg/L) {units) (mg/L) | (umohs) {mg/L) {units)

12-12 8.9-9.2 6.95-7.01 80-30 | 110-110 6.4-8.2 | 6.43-7.02
12-12 | 9.8-10.2 | 7.04-7.14 | 80-80 | 100-100 51-74 | 6.48-7.25
12-13 | 10.3-10.8 | 7.07-7.50 | 53-57 80-85 7.6-8.7 | 6.47-6.91
12-13 | 10.3-10.9 | 6.84-7.30 | 48-48 80-80 7.5-8.8 | 6.55-6.84
12-13 | 9.20-11.0 | 6.98-7.39 | 54.60 80-110 9.2-16.2 | 6.73-7.50
12-13 | 10.8-11.2 | 6,79-7.40 | 60-60 | 110-125 9.0-10.1 | 6.52-7.44
13-14 | 10.2-11.2 | 6.76-7.11 52-62 80-100 8297 | 6.50-6.98
11-13 | 104-11.1 | 6,92-7.26 | 50-52 90-100 7.8-94 | 6.47-6.93
13-13 | 10.2-10.8 | 6.83-7.19 | 50-58 90-95 8.6-10.4 | 6.87-7.19
13-13 | 10.0-10.5 | 6.99-7.23 | 48-56 90-100 83-99 | 6.67-7.15

C = Control samples R =River samples
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4.2 Bioassay Results

The results of the bioassays for each test series are discussed below and are summarized
in Table 4 and Figure 1.

Table 4 Moftality and Growth of Larval Fathead Minnows and Swim-Up Chinook Salmen
Exposed to Sacramento River Water for Seven Days

Test No. |Species| Treatment Cumulative % Mortality Mean Weight of
(Test Date) 3| 4 5 6 Fish’ (ng)

10 0.363 % 0.025
0.047+ 0.050*
n/t®
it
0.355+0.013
0.143 % 0,032+
3485+ 162
332.6+10.9
0.332+ 0,018
0.243 + 0.043*

nft
0/t

FHM | Control
i River
(12/11/96) | Salmon| Control
River
FHM | Contro]
2 River
(1/22/97) Control
River
Control
3 River

(2/20/97) Control
River
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Table 4 (continued)

Test No. |Species| Treatment Cumulative % Mortality Mean Weight of

(Test Date) 3 Fish® (mg)
0.359 +0.013

0.306 + 0.024*

t°

't
0.325 £ 0.022
0.254 £ 0.075

o/t

n/t

FHM | Control
4 River
(2/27/97) {8almon| Control
River
FHM | Control
5 River
(3/6/97) {Salmon| Control
River 0

Significantly different from control (p < 0.05)

Mean + 8D of fish from each treatment replicate. There were 10 fish per replicate on day 0
of the study.
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n/t = weights not taken because salmon were fixed for histopathology evaluation immediately
after termination.

Figure 1 Mortality of Larval Fathead Minnow and Swim-Up Chinook Salmon Exposed to
Sacramento River Water for Seven Days

B Fathead Minnow
B Chincok Salmon

Sample 1 Sample2 Sample3 Sample 4 Sample 5
(12/11/96) (1/22/97) (2/20/97) (2/27/97) (3/6/97T)

42,1 Testl

Mortality was observed in the fathead minnows exposed to the river sample
beginning on day 4 (17%). By day 7, the mortality was 83%, which was
significantly greater than the control mortality (10%). Growth in the fathead
minnows exposed to the river sample was also significantly reduced (0.047 + 0.050
mg/fish) compared to the control (0.362 £ 0.025 mg/fish). No mortality was
observed in salmon exposed to either the control or the river sample. The salmon in
this test were not weighed because they were preserved in Bouin’s fixative
immediately after termination.




42.2 Test2

Mortality was observed in the fathead minnows exposed to the river sample
beginning on day 3 (5%). By day 7, the mortality was 48%, which was significantly
greater than the control mortality (0%). Growth in the fathead minnows exposed to
the river sample was also significantly reduced (0.143 % 0.032 mg/fish) compared to
the control (0.355 + 0.013 mg/fish). No mortality was observed in salmon exposed
to either the control or the river sample. Growth in the salmon exposed to the river
sample (348.5 + 16.2 mg/fish) was not significantly different than the controls
(332.6 = 10.9 mg/fish).

423 Test3

Mortality was observed in the fathead minnows exposed to the river sample
beginning on day 2 (3%). By day 7, the mortality was 31%, which was significantly
greater than the control mortality (3%). Growth in the fathead minnows exposed to
the river sample was also significantly reduced (0.243 + 0.043 mg/fish) compared to
the control (0.332 + 0.018 mg/fish). Mortality was observed in salmon exposed to
the river sample (3%), which was not significantly different from the control
mortality (0%). The salmon in this test were not weighed because they were
preserved in formalin immediately after termination.

424 Test4

Mortality was observed in the fathead minnows exposed to the river sample on day 7
(7%), which was not significantly different from the control mortality (0%).
However, growth in the fathead minnows exposed to the river sample was
significantly reduced (0.306 + 0.024 mg/fish) compared to the control (0.359 =
0.013 mg/fish). No mortality was observed in salmon exposed to either the control
or river samples. The saimon in this test were not weighed because they were
preserved in formalin immediately after termination.

425 Test5

Mortality was observed in the fathead minnows exposed to the river sample
beginning on day 3 (3%). By day 7, the mortality was 25% which was not
significantly greater than the control mortality (3%). Growth in the fathead
minnows exposed to the river sample (0.254 + 0.075 mg/fish) was not significantly
different compared to the control (0.325 + 0.022 mg/fish). No mortality was
observed in salmon exposed to either the control or river samples. The salmon in
this test were not weighed because they were preserved in formalin immediately
after termination,



5.0 DISCUSSION

Five 7-day bioassays were conducted with larval fathead minnows and larval chinook salmon
using five samples of Sacramento River water collected at Freeport Marina during the period
from 12/11/96 to 3/6/97. The river samples produced significant mortality (31-83%) in
fathead minnows in three of the five test events, and growth effects in four of the five test
events. In contrast, the river samples did not produce significant mortality or growth effects
to the salmon. These studies showed that the salmon did not respond to the toxicant(s) which
affected the fathead minnows under the conditions of this study.

Overall, these results may indicate that the salmon were less sensitive to the toxicant(s) in the
river water samples which affected the fathead minnows or, alternatively, that the study
design, including the timing of sample collection, duration of exposure and the measured
endpoints, may not have been appropriate to produce and detect toxic effects in the salmon.
For example, although the 7-day exposure period used in these studies has been shown to be
adequate to identify chronic effects of metal and organic toxicants in fathead minnows’, this
relatively short-term exposure may not have been of sufficient duration to produce detectable
effects in salmon, which have a much longer life history than fathead minnows. Moreover,
previous studies have identified toxicity to fathead minnows in virtually every month of the
year, while this study incorporated only the four-month period from early December to early
March. Potentially sensitive life-stages of salmon are in the river system during much of the
year, so the exposure scenatrio to river-borne toxicants would potentially be much longer than
the one used in the present study. It is also possible that the river water exposures produced
sublethal effects in the salmon which were not detected by the endpoints used in this study.
This possibility could be addressed by conducting a histopathological evaluation of the
salmon that were preserved from this study.

This study should be viewed as a reconnaissance level effort. Additional studies, using more
rigorous study designs, will be needed before it can be concluded that toxicants in the river
water samples which affected fathead minnow survival do not cause adverse effects to
salmon. In future studies, consideration should be given to conducting longer-term exposures
under flow-through conditions. Study endpoints should include survival, growth,
histopathology and genotoxicity measurements. These longer-term and more definitive
studies would involve considerable effort and expense, but they are required to adequately
address the role of toxics in the decline of the salmon populations.

Acknowledgments: We are grateful for the cooperation of the California Department of Fish
and Game (CDFG) for providing the salmon used in this study. Special thanks to Mr.
Michael Cochran at the Mokelumne River CDFG Hatchery (Clements, CA) and Mr. Bruce
Barngrover at the Nimbus CDFG Hatchery (Rancho Cordova, CA). We appreciate the
careful review and useful comments provided by Dr. Phyllis Fox (Fox Environmental).
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APPENDIX 1

Toxicity of Sacramento River Water to Larval Fathead Minnows

Sample Cumulative Number Dead Out of 30 Animals 7-Day Control
Date Dayl | Day2 | Day3 | Day4 | Day 5 | Day 6 | Day 7 | Mortality (%) Mortality (%)
12/12/90 1 1 1 g 30 10
2/5/91 2 3 5 6 20
5/6/91 1 1 8 21 70
6/14/91 10 17 20 21 70
8/29/91 22 25 83
9/25/91 86
10/16/91 30
11/19/91 3
2/11/92 24
5/12/92 0
6/17/92 13
8/11/92 0
8/28/92 7
10/14/92 17
11/17/92 7
11/16/93 7
2/16/94 97
3/25/94 47
5/25/94 60
8/17/94 10
10/19/94 10
2/15/95 47
5/23/95 20
8/15/95
11/14/95
11/28/95
1/16/96
2/21/96
5/22/96
6/19/96
8/21/96
10/16/96
12/11/96
2/18/97
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AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS.

Test Number: Sac. Amb. Salmon/FHM 96-01 Study Director: J. L. Miller
Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman/Wiborg
Test Material: Sacramento River Ambient (Freeport Marina 12/10/96)

Test Species: Q. tshawytscha/P. Promelas  Animal Lot No.: Mokelumne 10/21/96
Initiation Date: December 12, 1996 Termination Date: December 18, 1996

Effluent | Vessal CUMULATIVE MORTALTY
Cone. (%) Day 1 Day 3] Day 4 | Day 5
Control :

M
~J

Comments
5 salmon /1.5L raplicate
4 replicates/concentration
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AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Sac. Amb. Salmon/FHM 96-01  Study Direcior: J. L. Miller

Protocol No.: EPA 600/4-90/027 Technician(s): Milier/Sliverman/Wiborg
Test Material: Sacramento River Ambient (Freeport Marina 12/10/96)

Test Spacies: O. tshawytscha/P, promelas Animal Lot No.: Mokelumne 10/21/96
Initiation Date: December 12, 1996 Termination Dats; __ December 19, 1996

OBSERVATIONS: /%, - /2/5 {[ 48 Hour Obsv.
Sample Temperature | Dissolved Alkalinity Gonductivﬂy ) Water

Description (°C) Oxygen * pH »* s or Salinity * | Hardness ~ D.O.| pH
Control /2 9z £.49¢ Be /10 co 6.3 |7.02 ]

Ambient /2 /0.0 7.4 /o0 a i |75

Control : 9.0 Tooi {10 co 64 /é.l{-3
Ambient /0.2 7.98 6O 54 /.48

Control 3. &.95 bo | Sex T2 ven
Ambient $ 7.04 (sl WE Relows

UNITANSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/l.); YSI Model 51-8 oxXygen meter *=Conductiviiy/Sallnity {umhos}; YS] Mode! 33 SCT meter
**=Alkalinity (mg/L CaCO03); HACH Test Kit - Ah=Backman Modei 11 pH Meter

~=Water Hardness (mg/L. CaC03}; HACH Test Kit

ADDITIONAL COMMENTS: = OAtmen’ w7 QuTZrve™ op C qesy anmietiond 7, Jag sepng
Control- Sierra Spring water

Ambient-Sacramento River at Freeport Marina 12/10/96
Fiaot  rBTEL Qualrvy C?Z s )

Cov"NoL Pu Do 100l Nmdd et Pu Do
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b 0 .
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Study Director: ' 9( Date: //5, /Q?
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AQUA-Science

Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number:

CUWA 96-01

Study Director:

Protoco! No.:

EPA 600/4-90/027

Test Material:

Technician(s):
Sacramento River at Freeport Marina 12/10/96

J. L. Millar

Miller/Silverman/Wiborg

Test Species:

Pimephales promelas

Initiation Date:

December 11, 1996

Animal Lot No.:
Termination Date:

Aguatox 121196

Dacember 18, 1296

Sample | Vessel CUMULATIVE MORTALITY
@ 100% | No. Day1|Day2| Day3| Day4 | Day5! Day 6| Day 7 Comments
Control | A / / / [ ! | i |ln=10 animals/rep
B8 g | & & g | ‘ |
C o i < 1<) ( ) Test Initiation Info.
Ambient] A ¢ b @ & ( — >  |Time: &4
B ¥ ¢ 3 / 7 y Z |lTech.: /£ 33
c |l ¢ ¢ ¢ ¥ 1ol = |-
Test Termination info.
Time: Ao Jo
Tech.. 2
@ﬂ/jj‘//db ﬂ/l&//f
ITechnician Initials |W I 1 Ly | Jit i V?fj PZ*A’/ |:£/ 1
Observation Date || 72 | %3 i | nfir 1l e 127
Study Director: Q/ Date: _/ / 37 / 17
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Larval Fish Growih and Survival Test-7 Day Survival

Test ID: 22439701 Samptle ID:
12/18/96 Lab ID: CAAS-AQUA Science 94616 Sample Type:
12/10/96 Protocol: EPAF 91-EPA Freshwater Test Species:
CUWA 96-01 - FHM Survival apd Growth Bioassay

Start Date: 12/11/96
End Date:
Sample Date:

Comments:

Preeport Marina 12/10/96
AMB1-Ambient water
PP-Pimephales promelas

Conc-% 1 2 3

Comrol 0.9000 0.9000 0.5000
100 0.3000 G.2000 0.0000

1-Tailed
Critical

Transform: Aresin Square Root
Min Max CV% N

Conc-% Mean N-Mean Mean t-Stat

Isotonic

MSD  Mean N-Mean

1.2450  1.2490 0.000 3
0.1588 0.5796 54.251 3

1.0000
0.1852

1.2490
0.4007

Control  0.9000

¥100 0.1667 6.760

2.920

0.5000 1.0000

0.0460 0.1667 0.1852

Auxiliary Tests Statistic

Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.87961

Equality of variance cannot be confirmed

-0.943% 2.5

Hypothesis Test {1-tail, 0.03)

Heteroscedastic t Test indicates significant differences

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew

3191 10.012 0.1161
6.382 20.024 0.1161
9.573 30.036 0.1161

1CO5* 6.136 0.538
IC10* 12.273 1.077
IC15% 18.409 1.615

12.764 40.048 0.1161
15955 50.060 0.1161

1C20% 24 545 2.153
1C25% 30.682 2.691
IC40% 49.091 4.306 25.527 80.096 0.1161
HC50* 61.364 5383 31.909 100.120 0.1161
* indicates IC estimate less than the lowest concentration

ToxCalc v5.0

Reviewed by:




AQUA-Science
Environmental Toxicology Consultants

FHM MORTALITY STUDY WEIGHT SHEET

Test Number: CUWA 96-01 Study Director: J. L. Miller
Protocol No.: EPA 600/4-91/002 Technician(s): _Miller/Silverman/Wiborg
Test Material: Sacramento River Ambient at Freeport Marina ; coliected 12/10/96
Test Species _ Pimephales promelas Animal Lot No.: AQTX: 121196
Initiation Date:  December 11, 1996 Termination Date: December 18, 1996

Cone. A Replicate B Replicate C Replicate Dead | Average
(%) | No. | Total | Wt per | No. | Total | Wt per | No. | Total | Wt per | Dosed| Dry wt.

fish |wt {(mg)] fish (mg) wt (mg)| fish (mg) wt (mg)| fish (mg) (mg)

g 136|036 3-9 | 039 3y | o3y

2 /o Jo.lo}] O-v

/-1 -7

Comments Reference Weights
1mg _ /. O
5mg _N<°©
10 mg /0. /

Technician(s): f/( Date: _ /2 /s ?/ 74

Study Director: 9{ Date: / / 3’/ 9+
(




Larval Fish Growth and Survival Test-7 Day Growth

Start Date:
End Date:
Sample Date:
Comments:

12/11/96
12/18/96
12/10/96

Lab ID:

Test ID:  a2439701
CAAS-AQUA Science 94616 Sample Type:
Protocol: EPAR 91-EPA Freshwater
CUWA 96-01 - FHM Survival and Growth Bioassay

Test Species:

Freeport Marina 12/10/96

AMBI1-Ambient water
PP-Pimephales promelas

Cone-%

1

2

3

Control
100

0.3600
0.0100

0.3500
0.0400

0.3400

0.0000

Transform: Untransformed

1-Tailed

Isotonic

Conc-% Mean N-Mean Mean Min Max CV% t-Stat  Critical MSD Mean N-Mean

Control 0.3633 1.0000 0.3633 0.3400 0.3900 6.926 0.3633  1.0000
*100 0.0167 0.0459 0.0167 0.0000 0.0400 124.900 18.385 2.132  0.0008 0.0167 0.0459

Auxiliary Tests Statistic Critical Skew Kurt

0.89397 0.713 0.47656 -1.7212

1.46154 ' 199.012

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances {p = 0.81)

Hypothesis Test (1-tail, .05)

Homoscedastic t Test indicates significant-differences

Linear Inferpolation (80 Resamples)
Point o SD 95% CL(Exp) Skew

1C05* 5.240 0.130 4.456 6.135 0.0713
1C10% 10.481 0.260 8912 12271 0.0713
1C15% 15.721 0.391 13368 18.406 0.0713
1C20* 20.962 0.521 17.823 24.542 0.0713
1C25% 26.202 0.651 22.279 30.677 0.0713
1C40% 41.923 1.042 35.647 49.084 0.0713
1C50%* 32.404 1.302 44558 61.355 0.0713
* indicates IC estimate less than the lowest concentration

ToxCale v5.0 Reviewed by:




AQUA-Science
Environmental Toxicolgy Consuliants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 96-01 Study Director: J.L. Miller
Protocol No.: EPA 600/4-80/027 Technician(s): Miller/Silverman
Test Material: Sacramento River Ambient (Fresport Marinia 12/10/96)

Test Species: Pimephales promeias Animal Lot No.: Aguatox 121196
Initiation Date: December 11, 1997 Termination Date; December 18, 1997

OBSERVATIONS: DAY (0-3) Date: 12/11-12/14 48 Hour Obsv.

Sample Temperature | Dissolved Alkalinfty Conductivity Water
@ 100% (°C) Oxygen * pH s - or Salinity» | Heardness ~ Do PH

FlM

Gontrol-12/1 1 1Y AL 2623 3 4o /09 yai s

Amblent 12111 oy &1 2-23 go /2.0 5 7.2 | 222

Control-12/12 29 f.2 R 330 Yo 7k |Tud

Amblent-12/12 1Y f 6 256 go 7(0 73 [l

Gontrol-12/13 24 .2 18 /o0 0

Amblent-12/13 24 R 4% %0 Yo 149

Control-12/14 24 &.0 §.0/ SV ae

Amblent-12/14 2y g L3 $0 ‘ Yo Q7Y

UNIT/INSTRUMENTATION LEGEND
*=Dissolved Oxygen (mg/L); YS! Model 51-8 oxygen meter A=Conductivity/Salinity {pmhos); YSI Model 33 SCT mater
**=Alkalinity (mg/L CaC03); HACH Test Kit M=Beckman Model 11 pH Meter
~=Water Hardness (mg/L CaCO3}); HACH Test Kit

ADDITIONAL COMMENTS:

Control = 2x carbon filtered R/O well water at EPAMH using EPA salts.

All surface waters filtered through 35 pm screen daily.

/

Technician: %( / MA{/A{ % Date: /2/ ~1 -/Y/? )
Study Director: | %Date: / /5// 93}
| C/




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 96-01 Study Director: J.L. Miller
Protocol No.: EPA 600/4-80/027 Technician(s): Miller/Silverman
Test Material: Sacramento River Ambient (Freeport Marinia 12/10/96)

Test Species: Pimephales promelas Animal Lot No.: Aquatox 121196
Initiation Date: December 11, 1997 Termination Date; December 18, 1997

OBSERVATIONS: DAY (4-6) Date: 12/15-12/17 48 Hour Obsv.

Sample Temperature | Dlssolved Alkalinity Conductivity Water
@ 100% {°C) Oxygen * pH A2 b or Salinfty # § Hardness ~ DO PH

M

Control-12/16 2Y f2 T 7Y 239 (-

Amblent 12/15 i 22/ | 7-37 /20

Control-12/16 27 fv 763 3 L0 2.9

Ambient-12/16 2y 5 7- L7 [Lo 27

Control-12/17 27 5 Ve Aef ' 30 ved

Amblent-12/17 2Y Y A 7-33 ¢ 3

UNIT/INSTRUMENTATION LEGEND
*=Dissoived Oxygen (mg/L); YS! Madal 51-8 oxygen mster A=Conductivity/Salintty (umhos}; YSI Model 33 SCT meter
*=Alkalinity (mg/L CaCO3); HACH Test Kit At=Beckman Model 11 pH Meter
~=Water Hardness {mg/L CaCO3}); HACH Test Kit

ADDITIONAL COMMENTS:

Control = 2x carbon filtered R/O well water at EPAMH using EPA salts.

All surface waters filtered through 35 pm screen daily.

Technician%L Date: / Z,/ =/ 7/ g€

Study Director: (,:L/ Date: //3/ /ﬁﬁ'—
U/




TEST 2
1/22/97




AQUA-Science
Environmental Toxicology Consultants

FISH LENGTH AND WEIGHT REPORT

Test Number:

CUWA §7-02

Protocol No.:

EPA 600/4-80/027

Test Material;

Study Dirsctor:

J. L. Miller

Technician(s):

Miller/Silverman

__Sacramento River at Freeport Mariana 1/21/97

Test Species:

Oncorhynchus tshawytscha

Lot Number:

American River strain 11/12/96

Test [nitiattion Date:
Test Termination Date:

January 22, 1897
January 29, 1997

Replicate Number | Day 0-Weight (g)
h‘ﬁ

Stock A

2. 1499

| Day 7-Weight (@) ] Comments
3. 2R+ 10 fish /Replicate

Stock B

Z. 3o

2,9\

|

Stock C

= . 25993

2. 2307

!

Stock D
Mean +8S. D.

2 O33R

L3R

Y

%———-—-——-——
3% & J1.2%F W PER EFisi

Control A

3 495

10 fish /Replicate

Control B

3.253%

Control C

3. b2z

Control D

Mean £+ S. D,

3.56¥2L
B 4E L L.z

Vv

wT pot Fisdd

100% Ambient A

239

10 fish /Replicate

100% Ambient B

2 .20 b

100% Ambient C

3. %50

100% Ambient D
Mean+S.D.

/W,Z /
Technician: / //
L .

2. 2%
2.5 * (b9

Date;

Study Director:

f Date:

;/ze/‘ﬂ'

20575 %




Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 1/22/97 Test [D: 22439702 Sample ID: Freeport Marina 1/22/97
End Date: 1/29/97 LabID: CAAS-AQUA Science 94616 Sample Type: AMBI1-Ambient water
Sample Date:  1/21/97 Protocol: EPAF 91-EPA Freshwater Test Species: Onchorhynchus tshawytscha
Comments: CUWA 97-02 Salmon Survival and Growth Bicassay
Conc-% 1 2 3 4
Control 349,54 32537 362.21  356.82
100 33692 320.76 34550 327.03

Fransform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% t-Stat  Critical Mean N-Mean
Control 348.49 1.0000 348.49 325.37 362.21 4,666 348.49  1.0000
100 332,55 0.9543 332.55 320.7¢  345.50 3.217 1.628 1.943 332.55 0.9543

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93159 0.749 -0.791 -0.1385
F-Test indicates equal variances (p = 0.53) 2.22656 47.4683

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Linear Interpolation (80 Resamples)
% SD 95% CL(Exp) Skew

Response

ToxCalc v5.0 Reviewed by:_




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: CUWA 97-0%- Study Director:

J. L. Miller

Protocol No.: EPA 600/4-90/027 Technician(s):

Miller/Silverman

Test Material: Sacramento River at Freeport Marina 1/21/97

Test Species: Oncorhynchus tshawytscha Animal Lot No.:

American River 11/12/97

Initiation Date: January 22, 1997 Termination Date:

January 28, 1997

Sample | Vessel CUMULATIVE MORTALITY

=
o

@ 100% Day 1| Day2| Day3| Day4 | Day5{ Day 6

Comments

Control

n=10 animals/rep

Plastic

Test Initiation Info.

Time:

Ambient

Tech.:

Plastic

Test Termination Info.

UOL‘IJJ’UOUJ)"

Day 7
g
&
&
"2
&
<]
&

¥

Time:

Tech.:

Technician Initials

Observation Date

Study Director:




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number:
Protocol No.:
Test Material:
Test Species:

initiation Date:

CUWA g7-02

EPA 600/4-90/027

Study Director:

Technician{s):

J.L. Miller

Miller/Silverman/Ramos

Sacramento River Ambient (Freeport Marinia 1/21/97)

Oncorhynchus tshawylscha .

January 22, 1997

Animal Lot No.:
Termination Date:

Nimbus Hatchery 012297

January 29, 1997

25

OBSERVATIONS: DAY (0-3) Date: 1/22-1/25-29~ oK #t/m

48 Hour Obsv.

Sample
@ 100%

Temperature
(G

Dissolved
Oxygen *

pH AN

Alkalinity

wk

Conductivity
or Salinity »

Water
Handness ~

DO PH

"~ Salmon

Control-1/22

/3

/0.9

7-26

J6

5o

2§

7 |&7

Ambisnt-1/22

J

(2.3)f0 .G

8%

Xy

go

Y'Y

55 16.¢€

Control-1/28

/3

/o ¢

22

37

g5~

75

B3l L4

Amblent-1/23

)2

/6. ¢

674

¥

a'a

73

8% 1651

Control-1/24

{2

10 AF

+(9

5%

85

He

7Y 62

Amblent-1/24

{1

¥ ok d

2.00

Hg

-2

44

1T |k

Control-1/25

&3

[0:3

Lo

§¢

Fo 6.9/

Amblent-1/25

i3

te-3

&3

g0

g« [ £ ¥y

UNIT/INSTRUMENTATION LEGEND
A=Conductivity/Salinity (zmhos); YSI Model 33 SCT meter

*=Dissolved Oxygen (mg/L); YSI Model 51-8 oxygen meter
“r=Alkalinity {mg/L CaCO3); HACH Test Kit
~=Water Hardness {mg/L CaCO3); HACH Test Kit

AzBeckman Mode! 11 pH Meter

ADDITIONAL COMMENTS:

Control = Sierra Spring™ water unammended.

All surface waters filtered through 35 um screen daily. .

Technician: %C

[

Study Director:

| yéfzJM

Date: //Lb/?7 - //Zf'/ﬂ

Q/Date: ‘2//5//"7 +
7




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA §7-02 Study Director: J.L. Miller

Protocol No.: EPA 600/4-80/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River Ambient (Freeport Marinia 1/21/97) _

Test Species: Oncorhynchus tshawytscha Animal Lot No.: _ Nimbus Hatchery 012297
Initiation Date: January 22, 1997 Termination Date: January 29, 1997

L7
OBSERVATIONS: DAY (4-6) Date: 1/26-1/28 48 Hour Obsv.
Sample Temperature |  Dissoived Alkalinity Conductivity Water
@ 100% {°C) Oxygen * pH AA i or Saflnity # | Hardness ~ DO PH
Salmon

Control-1/26 /3 Jor ~2.33 ' £ 24 ¢ 8 ¥
Ambient-1/26 /3 /0.9 PR Jo ¢ >/
Gontrol-1/27 /3 Mafra6| D5 5o > 5| &3¢
Ambisnt-1/27 12 el 770 8§ o ~J |6 8y
Control-1/28 (3 YA d//o. ¢ 24D go =.€ | £y
Amblent-1/28 )3 Ao, 2.7 9 3, b

UNITINSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSI Mode! 51-8 oxygen meter A=Conductivity/Salinity (Lmhos); YS| Model 33 SCT meter
**=Alkalinity (mg/A. CaCO3); HACH Test Kit Ar=Beckman Model 11 pH Meter
~=Water Hardness (mg/L CaCO3); HACH Test Kit

ADDITIONAL COMMENTS:

Control = Sierra Spring™ water unammended.

All surface waters filtered through 35 um screen daily.

Technician: %@_ ,

& 7

Study Director:




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: CUWA 97-02 Study Director: J. L. Miller
Protocol No.: EPA 600/4-80/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River at Freeport Marina 1/22/97
Test Speacies: Pimephales promelas Animal Lot No.: Aquatox 012297
Initiation Date: January 22, 1997 Termination Date: January 29, 1997
Sample | Vessel | CUMULATIVE MORTALITY
@100% | No. {|Day1|Day2|Day3|Day4| Day 5| Day 6| Day 7 Comments
Control A "] &b g g o 3 ¢ |ln=10 animals/rep
B £ o | @ F 1 & £ | &
C 4 & ¢ d d il #  |[Test Initiation Info.
D ¥ | g | ¢ ¥ 1 g 1< | < lrime:
Ambient| A of < | g / 2 3 J~ ||Tech.:
B g @ | & g | 5 £ 4
c g o ¢ ] / ] 2  {{Test Termination Info.
D ¥ = 2 z |3 o 3~ ||Time:
’ Tech.:

i

lTechnician Initials “AJ Iw\w |wuuu | v M '/@ | ﬁ_'

Observation Date (/L} e ’/'2—5 127 17125 1126

Study Director: g\/ Date: 7/6’]@3’

4



Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 1/22/97 Test ID: 22439702 Sample ID: Freeport Marina 1/22/97
End Date: 1/29/97 LabID: CAAS-AQUA Science 94616 Sample Type: AMB1-Ambient water
Sample Date:  1/22/97 Protocol: EPAF 51-EPA Freshwater Test Species: PP-Pimephales promelas
Comiments: CUWA 97-02 FHM Survival and Growth Bioassay

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.000¢  1.0000
100  0.500¢ 0.4000 0.7000 0.5000

A Transform: Aresin Square Root 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% t-Stat  Critical MSD Mean N-Mean

Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 1.0000  1.0000
*100 0.5250 0.5250 0.8117 0.6847 0.9912 15.860 9.327 2,353 0.0097 0.5250 0.5250

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.79138 0.749 1.17767 3.92758
_Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.65)

Heteroscedastic t Test indicates significant differences

Linear Interpolation (80 Resamples)
Point % SD 95% CL{Exp) Skew
[Co5* 10.526 1.234 6.682 14.671 0.4923
1C10* 21.053 2.467 13.364 29.342 0.4923
IC15%* 31.579 3.701 20.046 44.013 0.4923
1C20* 42.105 4.934 26.728 58.684  0.4923
IC25% 52.632 6.168 33410 73355 0.4923
1C40% 84.211
IC50 > 100
* indicates IC estimate less than the lowest concentration

ToxCale v5.0 Reviewed by:
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Larval Fish Growth and Survival Tesi-7 Day Growth

Freeport Marina 1/22/97
AMBI-Ambient water
PP-Pimephales promelas

Test ID: 22439702 Sample ID:
1/29/97 Lab ID: CAAS-AQUA, Science 94616  Sampie Type:
Sample Date:  1/22/97 Protocol: EPAF 91-BPA Freshwater Test Species:
Comments: CUWA 97-02 FHM Survival and Growth Bioassay

Start Date: 1/22/97

End Date:

Cone-% 1 2 3 4

Control 0.3700 03600 0.3400 0.3500
100 0.1700 0.1100 0.1700  0.1200

1-Tailed
Critical

Isotanic
Mean N-Mean

Transform; Uniransformed
Min Max CV% N

Conc-% Mean N-Mean Mean t-Stat MSD

0.3550  1.0000
0.1425  0.4014

0.3400  0.3700 3.637 4
0.1100  0.1700  22.467 4

1.0000  0.3550
0.4014  0.1425

0.3550
0.1425

Control

*100 12.312 1.943  0.0006

Auxiliary Tests Critical Skew Kurt

0.749
47.4683

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) -0.0681 -1.4583

F-Test indicates equal variances {p = 0.17)

Hypothesis Test (I-tail, 0.05)

Homoscedastic t Test indicates significant differences

Linear Interpolation (80 Resamples)

Point

%

SD

95% CL{Exp)

Skew

1Co5*
IC10*
IC15%
1C20%
1C25%
[C40%
1C50*

8.353
16.706
25.059
33.412
41.765
66.824
83.52¢9

0.636
1.272
1.907
2.543
3.179
5.086
6.358

6.174
12.348
18.522
24.696
30.869
45,391
61.739

11.093
22,185
33.278
44.370
55.463
88.741
110.926

0.5780
0.5780
0.5780
0.5780
0.5780
0.5780
0.5780

* indicates IC estimate less than the lowest concentration

ToxCale v5.0

Reviewed by:




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-02 Study Director: J.L. Miller

Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River Ambient (Freeport Marinia 1/21/97)

Test Species: Pimephales promelas Animal Lot No.: Aguatox 012297
Initiation Date: January 22, 1997 Termination Date: January 29, 1897

OBSERVATIONS: DAY (0-3) Date: 1/22-1/25 48 Hour Obsv.

Sample Temperature { Dissolved Alkefinity Conductivity
@ 100% {°C) Oxygen * pH A4 - or Salinity DO PH

FM
Gontrof-1/22 LY G.6 / £6| /- /L 33 /09 ¥2 |Zoy
Ambient-1/22 1Y /0.7/961 726 ¥4 /7 © §.3 |7.2¥
Gontrol-1/23 Ay 5.6 6o J23 /65 E## | 7.5
Amblent-1/23 27 %6 7-/3 vy N o 4\ | 4o
Control-1/24 24 g bi%% $2 [ DO 15 _[#2]
Amblent-1/24 24 & 1.4% IS o %0 |7 o
Control-1/25 24 83 2.1 — /oo 291 7Y%
Amblent-1/25 24 3.3 1.2 -7 lio 7~‘? 7Y

UNIT/INSTRUMENTATION LEGEND
*=Dissolved Oxygen (mg/L); YS! Mode! 51-8 oxygen meter A=Conductivity/Salintty (umhos); YS! Mode! 33 SCT meter
“*=Alkalinity {(mg/L CaCO3); HACH Test Kit A=Beckman Model 11 pH Meter
~=Water Hardness {mg/L CaCO3); HACH Test Kit

ADDITIONAL COMMENTS:

Control = Sierra Spring™ water unammended.

All surface waters filtered through 35 pm screen daily.

Technician: %@ | . /f/azf// : Date: //Z 2/%7 - //ZJf/?7

/
Study Director: , _ Date: ’?'f(/ﬂ[ +




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-02 Study Director: J.L. Miller

Protoco!l No.: EPA 600/4-90/027 Technician(s): Miller/Siiverman/Ramos
Test Material: Sacramento River Ambient (Freeport Marinia 1/21/97)

Test Species: Pimephales promelas Animal Lot No.: Aquatox 012297
Initiation Date: January 22, 1997 Termination Date; January 29, 1997

OBSERVATIONS: DAY (4-6) Date: 1/26-1/28 48 Hour Ohsv,
Sample Temperature | Dissolved Alkalinity Conductivity Water
@ 100% (°C) Oxygen * pH 4* - or Salinity # | Hardness ~ DO PH

FHM

Control-1/26 19 Yo -5 ¥ J 2 or 2.9
Ambient-1/26 A7 1.4 >-27) — /7O <2
Control-1/27 29 g b’/ g5 | 706 SO0 .9
Amblent-1/27 QY 2.0/ §6 727G Vs 7.3
Control-1/28 27 53 278 | 3
Amblent-1/28 29 _1'90/%¢ >-J¢ 8.0

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSI Mode] 51-8 oxygen meter ~=Conductivity/Salinity (umhos): YSI Modsl 33 SCT meter
"*=Alkalinity (mg/L CaCO83); HACH Test Kit Ar=Beckman Model 11 pH Meter
~=Water Hardness (mg/L CaCO03); HACH Test Kit

ADDITIONAL COMMENTS:

Control = Sierra Spring™ water unammended.

All surface waters filtered through 35 pm screen daily,

Techniciar;//{\__/ Date: / /?c; - 29/$9
Study Director: ' (?A)ate: 7//5/‘[ 7




TEST 3
2/20/97




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: CUWA 97-03 Study Director:

J. L. Miller

Protocol! No.: EPA 600/4-90/027 Technician(s}):

Miller/Silverman

Test Material: Sacramento River at Freeport Marina 2/18/97

Test Species: Oncorhynchus tshawytscha Animal Lot No.:

Amaerican River 2/19/97

Initiation Date: February 18, 19897 Termination Date:

February 26, 1997

Sample [ Vessel CUMULATIVE MORTAUTY

-l

| @ 100% | No. Day 2| Day 3] Day 4 | Day 5 { Day &6

Comments

GControl ¢

n=10 animals/rep

Plastic

Test Initiation Info.

Time: /477

Ambient

Tech.: 4

Plastic

Test Termination Info.

OO |wi»{oI0im|>
O
MENE RIS

Time: /€ OO

[\Tech.: 424

lTechnician lnitia!sl @ 43) @/

Observation Date || 2 . ; j/ Dy | 2/2 )’]7/2 6

A jvfas

Study Director: v Date: _

d




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-03 Study Director: J.L. Milier
Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman
Test Material: Sacramento River Ambient (Freeport Marinia 2/18/97)

Test Species: O. tshawytscha Animal Lot No.: Nimbus 21997
tnitiation Date: February 19, 1897 Termination Date; February 26, 1997

' OBSERVATIONS: DAY (0-3) Date:2/20-2/22 48 Hour Obsv.
Sample Temperature | Dissolved Alkalinity Conductivity
@ 100% {°C) Oxygen * pH As i or Salinlty * DO PH
Salmon
Control-2/19 ¢ j /O ) - 19 65 LDM {0 G/ 724|730
Amblent-2/19 73 /0.7 Py 6o /79 _J7 ARES
Contro}-2/20 ya /oL é - ‘8'6/7,:)} Fo 3 37 L2 | 1.3% ]
Amblent-2/20 jL fo.3 Zeo¥ 6o /70 A\ RN
Control-2/21 ‘L Fle0 1.0l - WM e S0 9.6 |7.29
Ambient-2/21 Iz fiz t.0¢ 4O jLo = dH | T
Control-2/22 12 7 7.0 b [to Yo . ) 1722
Amblent-2/22 1z 9.3 7.%0 s g G- 71731

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YS! Model 51-8 oxygen meter *=Conductivity/Salinity (umhos); YSI Model 33 SCT meter
**=Alkalinity (mg/L CaCO3); HACH Test Kit A=Backman Model 11 pH Meter

~=Water Hardness (mg/L CaCO3); HACH Test Kit

ADDITIONAL COMMENTS: @ USED RJo EpAY DAY 4 2]19 w4
@ﬁJJ‘V/QL S S BN Zodates soen e o it

S8.8. Control= Sierra Spring Water unammended

All surface waters filtered through 35 um screen daily.

Technician:%,- Date: 8/9:-?' 2?—/97

/
Study Director: gf Date: '3/1\/1??-
/




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-08 Study Director: J.L. Miller
Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman
'ITest Material: Sacramento River Ambient {Freeport Marinia 2/1 8/97)
Test Species: O. tshawytscha Animal Lot No.: Nimbus 21997
Initiation Date: February 19, 1997 Termination Date: February 26, 1997

OBSERVATIONS: DAY (4-6) Date:2/23-2/25 48 Hour Obsv,
Sample Temperature |  Dissolved Alkalinity Conductivity Water
@ 100% (°C) Oxygen* pH Ar - or Salinty # | Hardness ~ DO PH

Salmon |
Control-2/23 13 (04 |oarfss| ¢o Fo vo 92749
Amblent-2/23 /% jo- ) | 7.1 6o JY 70| 720
Contral-2/24 ry /O- L b 79/6'-?3 Eo P13 Yo 7220
Amblent-2/24 /> /oL é 74 & o \)"g 9
Control-2/25 /3 /0 & 6-{6 / y2 éa Fo Yo . 6?3
Amblent-2/25 /1 T fory 7 46_,"7? : bo [7o S ¥ (3 <2

Contral-2/26

Amblant-2/26

UNIT/INSTRUMENTATION LEGEND
*=Dissolved Oxygen (mg/L); YSI| Modsl 51-8 oxygen meter A=Conductivity/Salinity (umhos}); YS| Modsl 33 SCT meter
**=Alkalinity {(mg/. CaCO3); HACH Test Kit A=Beckman Model 11 pH Meter
~=Water Hardness (mg/L. CaCO3); HACH Test Kit

ADDITIONAL COMMENTS:

8.8. Control= Sierra Spring Water unammended

All surface waters filtered through 35 um screen daily.

Technician: %/ Date: Z/ 23~ Z"/ 7€

Study Director: (/S/ Date: 3/ IVZ‘??




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: A/S FHM Comparison 92- 23 Study Diractor: J. L. Miller
Protocol No.: EPA 600/4-80/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River at Freeport Marina 2/18/97

Test Species: Pimephales promelas Animal Lot No.: Aquatox 21997

Initiation Date: February 20, 1997 Termination Date: February 27, 1997

Sample | Vessel CUMULATIVE MORTALITY
@ 100% | No. Day 2| Day 3| Day 4 | Day 5| Day 6 Commenis
Conirol

g
Plastic @’
g

o4} n=10 animals/rep
o FHM +36 hrs. old
& Test Initiation Info.
Z

/

/

Ambient 5’
Plastic i
| O

Time: /77
Tech.: /4

Test Termination Info.
Time: /7'¥o
Tech.: =2/

Tba vfen

]Technicianlnitia[s "ﬂ‘“ Ifﬂ""’i 'ﬂ IW I :fd’ lf/ |W l
Observation Date ?/[’Lf ”"i’l’y Y22 224 L7 7?/&6 »/,27

Study Director: Q{ Date:j/t\/??'
{/ L




Larval Fish Growth and Survival Testi-7 Day Survival

Start Date: 2/20/97 Test ID: 22439703 Sample ID: Freeport Marina 2/18/97
End Date: 212797 LabID: CAAS-AQUA Science 94616 Sample Type: AMB1-Ambient water
Sample Date:  2/18/97 Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: CUWA 97-03 PHM Survival and Growth Bioassay

Cone-% 1 2 3

Comtrol  0.9000 1.0000 1.0000
100 09000 0.6000 0,5556

Transform: Arcsin Square Root 1-Tailed

Isotonic

Conc-% Mean N-Mean Mean Min Max CV% t-Stat  Critical MSD Mean N-Mean

Control  0.9667 1.0000 1.3577 1.2490 1.4120 6.930 0.9667  1.0000
*100 0.6852 0.7088 0.9921 0.8411 1.2490 22.548 2.610 2,132 0.0418 0.6897 0.7134

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88102 0.713 0.94398 0.26465

F-Test indicates equal variances (p = 0.30) 5.65182 165.012

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significant differences

Linear Interpolation (80 Resamples)
Point % Sb 95% CL(Exp) Skew

1C05% 17.448 6.813 0.000 87.656 1.7665
iC10* 34.896
[C15% 52.344

[C20* 69.793

[C25% 87.241

1C40 >100

1C50 > 100

* indicates IC estimate less than the lowest concentration

ToxCalc v5.0 ' Reviewed by:
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 2/20/97 Test ID: 22439703 Sample ID: Freeport Marina 2/18/97
End Date: 2127197 LabID: CAAS-AQUA Science 94616 Sample Type: AMBI1-Ambient water
Sample Date:  2/18/97 Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: CUWA 97-03 FHM Survival and Growth Bicassay

Cone-% 1 2 3

Control  0.3120 0.3440 0.3410
100 0.2900 0.2070 0.2567

Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% t-Stat  Critical MSD Mean N-Mean

Control  0.3323 1.0000 0.3323 0.3120 0.3440 5.318 0.3323  1.0000
*160 0.2512 0.7559 0.2512 0.2070 0.2900 16.626 3.098 2,132 0.0015 0.2512  0.7559

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9538 0.713 -0.4345 0.24611
F-Test indicates equal variances {p = 0.30) 5.58532 199.012

Hypothesis Test (I-tail, 0.05)

Homoscedastic t Test indicates significant -differences

Linear Interpolation (80 Resamples)
Point % Sb 95% CL{Exp) Skew

1C05* 20.486  5.270 0.000 86.027 1.1856
IC10% 40973 10540  0.000 172.053  1.1856

IC15% 61.459 1.0
1C20% 81.945
Ic25 >100
Ic40 > 100 0.8 A
IC50 > 100 ’

0.9 4

0.7 +
* indicates IC estimate less than the lowest concentration -
0.6 4

0.5 =

0.4 -
0.3 +

0.2 -
0.1 4

0.0

ToxCalc v5.0 Reviewed by:




AQUA-Science
Environmental Toxicolgy Consuitants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

A/S FHM Comparison 93#-03 Study Director: J.L. Miller

Test Number:

Miller/Silverman

EPA 600/4-90/027 Technician(s):
Sacramento River Ambient (Freeport Marinia 2/18/97)

Protocol No.:
Test Material:

Test Species: Pimephales promelas Animal Lot No.: Aquatox 21897

February 20, 1997 Termination Date;

February 27, 1987

Initiation Date:

OBSERVATIONS: DAY (0-3) Date:2/20-2/23

48 Hour Obsv.

Water
Hardness ~

Dissolved Alkalinity Conductivity

Temperature
Oxygen * * or Salinity »

{°C)

Sample

@ 100% pH A

A

AY fr-| 2.7v 21 325 7o

Controtl-2/20

1y 1.2 2-v3 ¢ o /¥o Jy

Amblent-2/20

Control-2/21 24 3.9 EXRR 6% 338 72

Amblent-2/21 2 3.2 1.33 &% (4o S8

Controt-2/22 2s T4 bk 320 3G

Tk

R br-

Amblent-2/22 5 3.23 L6 4o

2y §-o 739 66 330 Y

Control-2/23

7-17 66 /¥ o €L

Ay g3

Amblent-2/23

UNIT/INSTRUMENTATION LEGEND
*=Dissolved Oxygen (mg/L); YS! Mode! 51-8 oxygen meter
*=Alkalinity (mg/L CaCO3); HACH Test Kit

~=Water Hardness {mg/L CaCO3}; HACH Test Kit

A=Beckman Modsl 11 pH Meter

*=Conductivity/Salinity (umhos); YS! Mode! 33 SCT meter

ADDITIONAL COMMENTS:

Control = R/O water ammended to EPAMH specification.

All surface waters filtered through 35 pm screen daily.

Technician: J//k

Date: L/lo -13/7)

Q;,/-Date: v a7

Study Director:

(




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: A/S FHM Comparison 94-¢3 Study Director: J.L. Miller
Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman
Test Material: Sacramento River Ambient (Freeport Marinia 2/18/97)

Test Species: Pimephales promelas Animal Lot No.: Aguatox 21997
Initiation Date: February 20, 1997 Termination Date: February 27, 1897

OBSERVATIONS: DAY (4-6) Date:2/24-2/26 48 Hour Obsv.,
Sarnple Temperature | Dissolved Alkalinity Conductivity Water
@ 100% (°C) Oxygen * pH A4 b orSalinty* | Hardness ~ || DO PH

FHM e [
Control-2/24 Ly 5—0 2. )L 6 330 G/ ?.ﬁ rae)
Ambient-2/24{} L& g-3 - | 46 /Fo 62 7.9
Control-2/2¢ L4 f— < .67 77 S3o gy Q"-{ 7.3Ce
Amblent-2/25 2 ¢ g.0 2.3 14 /o 62 g
Control-2/24 2y fo | Z2¥g 1 79 F20 Ry 118+

Amblent-2/26 29 1. § 2-) | 64 /o 62 |92
Control.2/26

UNIT/INSTRUMENTATION LEGEND

*=Dissoived Oxygen {mg/L); YSI Modsel 51-8 oxygen meter . *=Conductivity/Salinity (umhos); YSI Model 33 SCT meter
"*=Alkalinity (mg/L. CaCO3); HACH Test Kit A=Backman Model 11 pH Metar

~=Water Hardness {mg/L CaC03); HACH Test Kit

ADDITIONAL COMMENTS:

Control = R/O water ammended to EPAMH specification.

All surface waters filtered through 35 pm screen daily.

Technician: ‘ﬂ Date: )///—‘7/ ~2 7/ 77
Study Director: %(Date: £ / ﬁ/[ct-?r
U/




TEST 4
2/27/97




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: CUWA 97-04 Study Director: J. L. Miller
Protocol No.: EPA 600/4-90/027 Technician{s): Miller/Silverman/Ramos
Test Material: Sacramento River at Freeport Marina 2/27/97

Test Species: Oncorhynchus tshawvtscha Animal Lot No.: Nimbus 2/27/97
Initiation Date: February 27, 1997 Termination Date: March 6, 1997

Sample | Vessel CUMULATIVE MORTALITY
@ 100% Day 3 | Day 4
Control
Plastic

=
[*]
g
o
N

Comments
n=10 animals/rep

O
2
(o]
o
2
~J

Tast lnitiati_on Info.
Time: /%4
Tech.: 424

N

TR Ny
N A RIS

Ambient
Plastic

-

Test Termination Info.
Time: ¢ ;5’
Tech.: @/

TSN NN
QR NR( SRy

|Technician Initials ﬁf ﬁf
QObservation Date  {j22 30 s 17k16)

Study Director:




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-04 Study Director: J.L. Miller
Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman
Test Material; Sacramento River Ambient (Freeport Marinia 2/27/97)

Test Species: Q. tshawytscha Animal Lot No.: Nimbus 22797
Initiation Date: February 27, 1997 Termination Date: March 6, 1997

OBSERVATIONS: DAY (0-3) Date:2/27-3/2 48 Hour Obsv.
Sample Temperature }  Dissolved Alkalinity Conductivity Water
@ 100% {=C) Oxygen * pH Ax ** or Salinity# | Hardness ~ DO PH
Salmon
Control-2/27 /32 /[ O ﬁ)?Cp = SO O ZT/L/ ?‘-?' G?“( > q
Amblent-2/27 ;I .2 | GGy <2 yie ¢ 9 <G5S
Control-2/28 /L( IO-‘oﬁﬁrr 6 - 9O §2 ?O 4< 7. C g3
[

Amblent-2/28 {'3' /1| :;0 G © Jo o _ 8.9 G‘BCP
o AT,

Control-8/1 /3 /- 2 VK .96 Cz
Ambient-3/4 /> ) // f 7— (S, 5? /O& : 7 8 ééa’

Control-3/2 /3 /oL 7( O £ 5781650
Amblent-3/2 /3 /O~‘7’ s Jo §-5 6.9

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen {mg/L); YSI Model 51-8 oxygen meter A=Conductivity/Salinity (tmhos); YSI Model 33 SCT meter
“*=Alkalinity (mg/L CaG03); HAGH Test Kit Ar=Beckman Modei 11 pH Meter
~=Water Hardness (mg/. CaC03); HACH Test Kit

ADDITIONAL COMMENTS: O and3umt Alkfiany Dwvé Evaany Otftwa &y

8.S. Control= Sierra Spring Water unammended

All surface waters filtered through 85 um screen daily.

Technician: / ,.,4 /2’—” ) Date: 2-277 — 3 -2
Study Director: ?( Date: j/ U /‘{ +




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA §87-04 Study Director: J.L. Miller
Protocol No.: EPA 600/4-80/027 Technician(s): Miller/Silverman
Test Material: Sacramento River Ambient (Freeport Marinia 2/27/97)

Test Species: O. tshawytscha Animal Lot No.: Nimbus 22797
{Initiation Date: February 27, 1997 Termination Date; March 6, 1997

OBSERVATIONS: DAY (4-6) Date:3/3-3/5 48 Hour Obsv.
Sample Temperature | Dissolved Alkalinity Conductivity Water
@ 100% (°C) Oxygen * pH A+ ) - { orSalinity* | Hardness ~ PH

Salmon
Control-3/3 . /O i I3 f > Y E ] I
Amblent-3/3 /o-¥ 7.26 Jo F'o &g Z |68
Control-a/4 /.G 0 .Go — o | — Y|+ o/
Amblent-3/4 ' /09 | "W — /o0 —

Control-3/6 L. % G4 s 7 70
Ambient-3/5 ~ /.8 G- 92 sz oo SD

UNIT/INSTRUMENTATION LEGEND
*=Dissolved Oxygen (mg/L); YS! Model 51-8 oxygen meter *=Conductivity/Salinity (umhos}; YSI Model 33 SCT meter
**=Alkalinity (mg/L CaCO3); HACH Test Kit Ar=Beckman Modei 11 pH Meter
~=Water Hardness (mg/L CaCOB3); HACH Test Kit

ADDITIONAL COMMENTS: (T @n*y e~~nm (o 2-4-5 3

8.8. Control= Sierra Spring Water unammended

All surface waters filtered through 35 um screen daily.

Technician: Ug’é,/ \/—//Z(:/ Date: 3/2-¢ /9>

Study Director: Date: 'bﬁl/qg—




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: FHM Comparison  ¥7-o04 Study Director: J. L. Miller

Protocol No.: EPA 600/4-90/027 Technician(s): Milier/Silverman/Ramos
Test Material: Sacramento River at Freeport Marina 2/27/97
Test Species: Pimephales promelas Animal Lot No.: Aquatox 22797
[nitiation Date: February 27, 1997 Termination Date: March 6, 1997

Sample | Vessel CUMULATIVE MORTALITY
@ 100% | No. Day 3| Day 4| Day 5 Comments
Control & n=10 animals/rep
Plastic FHM < 24 hrs old
Test Initiation Info.

I
Z
Z Time: /Y 2o
/d‘ [
v

g
——
30

-~

NS

Ambient
Plastic

Tech.: /fd

Test Termination info.
Time: Ao.'20

Tech.: ,é’/

ot

h‘echnician Initials Q @ .—I
Observation Date 3 [stay /6]
l [

Study Director: ' g( Date: 3 /?4/ 17
%




Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 2127192 Test ID: 22439704 Sample ID: Preeport Marina 2/27/97
End Date: 3/6/97 Lab ID: CAAS-AQUA Science 94616 Sample Type: AMB1-Ambient water
Sample Date:  2/27/97 Protocol: EPAF 01-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: CUWA 957-04 FHM Survival and Growth Bioassay
Conc-% i 2 3
Control 1.0000 1.0000 1.0000
100 0.9000 0.9000 1.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conec-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 3 1.0000  1.0000
100 0.9333 0.9333 1.3034 1.249% 1.4120 7.219 3 2.000 2,920 0.0086 0.9333 0.9333
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.813%4 0.713 1.36931 2.5

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

Linear Interpolation (80 Resamples)

Point % sSD 95% CL(Exp) Skew
1C0O5* 75.000
IC10 > 100
IC15 > 100 1.0
1C20 >100 0.9 h
1025 > 100 B
iC40 > 100 0.8 4
IC50 > 100 0.7
* indicates IC estimate less than the lowest concentration 1
- 0.6 ~
g -
5 0.5
g 0.4 ]
I
0.3 4
0.2 4
0.1 +
0.0 mrm—ﬂ
0 20 40 60 80 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by:



Larval Fish Growth and Survival Test-7 Day Growth

Start Date: Test ID:  a2439704
End Date;
Sample Date: 2/27/97 Protocol: BPAF 91-EPA Freshwater

Comments: CUWA 97-04 FHM Survival and Growth Bioassay

212792
3/6/97

Sample ID:
LabID: CAAS-AQUA Science 94616 Sample Type:
Test Species:

Freeport Marina 2/27/97

AMBI1-Ambient water
PP-Pimephales promelas

Cone-% 1 2 3

Control  0.3620 0.3440  0.3700
100 0.2900 02950 0.3340

Transform; Untransformed

Cone-% Mean N-Mean Mean Min Max CV%

1-Tailed

t-Stat  Critical

Isotonic

MSD Mean N-Mean

Control  0.3587
*00 0.3063

1.0000  0.3587
0.8541 0.3063

0.3440  0.3700 3.713
0.2900  0.3340 7.864

3.293 2.132

0.3587 1.0000

0.0005 0.3063 0.8541

Auxiliary Tests

Statistic

Critical

Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances {p = 0.47)

0.89735
3.27256

0.713
199.012

0.77911 -0.6373

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significans differences

Linear Interpolation (80 Resamples)

Point % SD 95% CL{Exp) Skew

1C05* 34268 11.116
1C10%* 68.535

IC15 > 100

IC20 > 100

IC25 > 100

1C40 >100

1C50 >100

0.000 140.021 2.78%

* indicates IC estimate less than the lowest comcentration

ToxCalc v5.0

Reviewed by:




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: FHM Comparison Study Director: J.L. Milter

Protocol No.: EPA 8600/4-80/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River Ambient (Freeport Marinia 2/27/97)

Test Species: Pimephales promelas Animal Lot No.: Aguatox 22797
Initiation Date: February 27, 1997 Termination Date: March 6, 1997

OBSERVATIONS: DAY (0-3) Date:2/27-3/2 48 Hour Ohsy,
Sample Temperature | Dissolved Alkalinity Conductivity Water

@ 100% {°C) Oxygen * pH A - or Salinity * | Hardness ~ bo PH
FHM
Conolzr2z ||24.F Q.0 77 |330 | Y Y 7o
Amblent-2/27 || 25 . { q'a/é’."( ;. 52 /235 WA M Ays
Control-2128 || 2 Y- 8 7.5 . — ® s — ¢ 1 ¢o
Amblent-2/28 Z24-9 ¥?- | - — © — @ YT Y
Control-3/1 29.7F g.0 . Y o | 20T 24
Amblent-3/1 2Y C? g 2 . | S"'f : oY s 17236
Gontrol-3/2 27§ 7.3 /- ~— ~ 290
Ambient-3/2 Y. 3 §C : . -" 7N

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSI Model 51-8 oxygen meter *=Conductivity/Salintty (umhos}; YS! Mode! 33 SCT meter
“*=Alkalinity (mg/L CaCO3); HACH Test Kit **=Beckman Model 11 pH Meter
~=Water Hardness (mg/L CaCO3); HACH Test Kit

ADDITIONAL COMMENTS: & Ak /ﬁ,;y.r) FLERSELD By SHEM ﬂﬂf/ o JX'E

Control = R/O well water Ammended with EPA salts to EPAMH specificatons.

All surface waters filtered through 35 um screen daily.

Technician: éﬁ\ /,%& Date: 2 /7 - 3//2 /7%

Study Director: Date:_’.')/ Yl / 47
/ Col




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: FHM Comparison Study Director: J.L. Miller

Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River Ambient (Freeport Marinia 2/27/97)

Test Species: Pimephales promelas Animal Lot No.: Aquatox 22797
Initiation Date: February 27, 1997 Termination Date: March 6, 1997

OBSERVATIONS: DAY (4-8) Date: 3/3-3/5 48 Hour Cbsv.
Sample Temperature | Dissolved Alkalinity Conductivity Water
@ 100% {°C) | Oxygen * pH A6 * or Salinty* | Hardness ~ DO PH

FHM
Control-3/3 vy g 702 | S6 325 71 Q-
Amblent-3/3 25 .33 Jo J2)" 8.0
Control-3/4 23 ‘ 338 | — 335 3.0
Ambient-3/4 LY - “7-2 7 — /75 § o
Control-3/5 25 ? , 33 S G 320 ¢. ‘
Ambient-3/5 LY i 1-23 SZ /2 < : ¥.0

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSI Model 51-8 oxygen meter ;‘=GonductivitylSalinity (nmhos); YSI Modsl 33 SCT meter
“*=Alkalinity (mg/t CaC03); HACH Test Kit A=Beckman Model 11 pH Meter

~=Water Hardness (mg/L CaC03); HACH Test Kit

ADDITIONAL COMMENTS:

Control = R/O well water Ammended with EPA salts. to EPAMH specificatons.

All surface waters filtered through 35 um screen daily.

Technician: jL/ ] éz/’ . Date: 2’/ < ’6/ 77

Study Director: : Date: 'b/ ""/ 77—

g







AQUA-Science
Environmental Toxicolgy Consuitants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: CUWA 97-05 Study Director: J. L. Miller
Protocol No.: EPA 600/4-90/027 Technician(s): Milier/Silverman/Ramos
Test Material: Sacramento River at Freeport Marina 3/6/97

Test Species: Oncorhynchus tshawytscha Animal Lot No.: Nimbus 2/27/97
Initiation Date: March 6, 1997 Termination Date: March 13, 1997

Sample | Vessel CUMULATIVE MORTALITY
@ 100% 2| Day 3| Day 4
Control o

Plastic

5
=
L=
=)
2

Comments
n=10 animals/rep

Test Initiation Info.
Time: /Joo

Tech.: /4.

A4

Ambient
Plastic

Test Termination Info.
Time: /92O
Tech.: 6,-

ojow|>|oo|wi>»|F

U NIRRT

RERRSRR

-

Technician Initials , G 1L

L

Observation Date 3 I >3

Study Director: 'g( Date: _%/H/CL?“
a




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 87-05 Study Director: J.L. Miller
Protocol No.: EPA 600/4-90/027 Technician(s): Milier/Silverman
Test Material: Sacramento River Ambient (Freeport Marinia 3/6/97)

Test Species: 0. tshawytscha Animal Lot No.: Nimbus 22797
Initiation Date: March 6, 1997 Termination Date: March 13, 1997

OBSERVATIONS: DAY (0-3) Date:3/6-3/9 48 Hour Obsv.
Sample Temperature | Dissclved Alkalinity Conductivity Water
@ 100% (¢C) Oxygen * pH A+ ** or Salinity » | Hardness ~ DO PH
Salmon
Control-3/6 = /0.8 . F65°| Go RS 0 Nieq
Amblent-3/6 /2 S-S M@@qg fod 52 6;'? G%H
Gontrol-3/7 (3 Iz //o-‘ Sy G o 6  [I$9F [ 03
Amblent-3/7 13 fe ‘g/!o : . S /20 SO 7.0 G35
Control-3/8 /3 ”'q/lo- $ - s 95 Y% Dl 96
Amblent-3/8 (= "”‘.d/r‘c.- « - <2 S OO g §€ 16971
Control-3/9 /3 /5L ' 54 Fo thi ?-J 205
Ambient-3/9 /.3 /0.0 "L 33 loo y9 gé 667

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSi Mode! 51-8 oxygen meter "=Conductivity/Salinity (umhos); YSI Modal 33 SCT meter
**=Alkalinity (mg/L. CaCO3); HACH Test Kit A=Beckman Model 11 pH Meter

~=Water Hardness (mg/. CaCO3); HACH Test Kit

ADDITIONAL COMMENTS: (0 €nty ermr f 3-7-93

S.8. Control= Sierra Spring Water unammended

All surface waters filtered through 35 pm screen daily.

Technician: ég Date: 2 /C, -3 / T / ¢
’ 7 7 7
Study Director: %Date: '3/‘4/4?—




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number:
Protocol No.:

CUWA 97-05
EPA 600/4-80/027

Study Director:
Technician(s):

J.L. Miller
Miller/Siiverman

Test Material:
Test Species:
Initlation Date:

Sacramento River Ambient (Freeport Marinia 3/6/97)

Q. tshawytscha

March 6, 1997

Animal Lot No.:

Termination Date:

Nimbus 22797

_March 13, 1997

OBSERVATIONS: DAY (4-6) Date:3/10-3/12

48 Hour Obsy,

Sample
@ 100%

Temperature
(°C)

Dissolved
Oxygen *

pH AA

Alkalinity

i

Conductivity
or Salinity

Water
Hardness ~

PH

Salmon

Control-3/10

(3

s L

200

o

43

G %3

Amblent-3/10

B

[0-2

o8

Jy
2

[o3

79

G.yo

Control-3/11

)

o0 2

G-58

s

Go

46

6.9

Amblent-3/11

/3

/0.2

715

< 3

/00

99

(3o §

Conirol-3/12

/3

/2.2

G 9 F

< Y

G o

Y

J.(9

Amblent-3/12

/3

o

7.05

53

PN

M

£y

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSI Model 51-8 oxygen meter - *=Conductivity/Salinity (umhos); YS! Model 33 SCT meter
**=Alkalinity (mg/L CaCO03); HACH Test Kit A=Beckman Model 11 pH Meter

~=Water Hardness (mg/L CaCO3); HACH Test Kit

| ADDITIONAL COMMENTS:

8.8. Control= Sierra Spring Water unammended

All surface waters filtered through 35 um screen 'daiiy.

Technician:%,, ; /,49—%/—
€ .

Study Director:

Date: Z//c ~/3/59

Date: 3/‘"‘ /q A




AQUA-Science
Environmental Toxicolgy Consultants

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: CUWA 97-05 Study Director: J. L. Milter
Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River at Freepori Marina 3/6/97

Test Species: Pimephales promelas Animal Lot No.: Aquatox 030697
Initiation Date: March 6, 1997 Termination Date: March 13, 1997

Sample | Vessel CUMULATIVE MORTALITY
| @100% | No. Day 3 | Day 4
Control

5
[
N

Comments
n=10 animals/rep

Q)
2
(o) ]
O
2
~d

Test Initiation Info.
Time: /9:!30
Tech.: MM

Ambient

Test Termination Info.
Time: Jjo ¢
Tech.: @?—f

-

gi0oo|>»|O|I0im >
T Rl e ANTSTINY

SRS S-S [
IS R RSN

L2

]Technician initials ”»% | & | 2/ | # |ﬁ7—' | £ ﬁ/
Observation Date || 7/7 3/{ 29 |34 ?/u E‘ﬁ'z, 3/;5

Study Director: S;/ Data: 3/‘4[’:{ 7

[




Larval Fishk Growth and Survival Test-7 Day Survival

Start Date: 3/6/97 Test ID:  a2439705 Sample ID: PFreeport Marina 3/6/97
End Date: 3/13/97 LabID: CAAS-AQUA Science 94616 Sample Type: AMB1-Ambient water
Sample Date:  3/6/97 Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: CUWA 97-05 FHM Survival and Growth Bioassay

Conc-% 1 2 3 4

Cooirol  1.0000 1.0000 1.0000 0.9000
100 0.5000 0.6000 1.0000 0.5000

Transform: Arcsin Square Root 1-Tailed 1sotonic
Cone-% Mean N-Mean Mean Min Max CV% t-Stat  Critical MSD Mean N-Mean

Control  0.9750  1.0000 1.3713  1.24%0  1.4120 5.942 0.9750  1.0000
100 0.7500 0.7692 1.0831 0.7854 1.4120 27.345 1.876 1.943  0.0458 0.7500 0.7692

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96431 0.749 0.10472 -0.2765
F-Test indicates equal variances (p = 0.06) 13.2116 47.4683

Hypothesis Test {1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew

1C03* 21.667
IC10% 43.333
1C15% 65.000
1C20% 86.667
1C25 >100
1C40 >100

1050 > 100

* indicates IC estimate less than the lowest concentration

ToxCale v5.0 Reviewed by:
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Larval Fish Growth and Survival Test-7 Day Growih

Start Date:
End Date;

3/6/97 Test [D: 22439705 Samiple ID:
3713197 Lab ID: CAAS-AQUA Science 94616  Sample Type:
Sample Date:  3/6/97 Protocol: EPAF 91-EPA Freshwater Test Species:

Comments: CUWA 97-05 FHM Survival and Growth Bioassay

Freeport Marina 3/6/97
AMBI1-Ambient water
PP-Pimephales promelas

Conc-% 1 2 3 4

Control  0.3300 0.3520 0.3000 0.3160
100 0.33% 0.2260 0.2860 0.1650

1-Tailed
Critical

Transform: Untransformed
Min Max CV%

Cone-% Mean N-Mean Mean t-Stat

Mean

Isotonic
N-Mean

1.0000  0.3245
0.7827  0.2540

0.3000 0.3520 6.796
0.1650 0.32390  29.597

Control
100

0.3245

0.2540 1.800 1.943

0.3245
0.2540

1.0000
0.7827

Auxiliary Tests Statistic

Skew

Kurt

0.97719
11.6203

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances (p = 0.07)

-0.105

0.92455

Hypothesis Test (1-tail, §.05)

Homoscedastic t Test indicates no significant differences

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) _ Skew

[CO5* 23.014
IC10* 46.028
IC15% 69.043

[C20* 92.057

IC25 >100
ICa0 > 100
IC50 >100

* indicates IC estimate less than the lowest concentration

ToxCalc v5.0

Reviewed by:




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-05 Study Director: J.L. Milter
|Protocol No.: EPA 600/4-90/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River Ambient (Freeport Marinia 1/21/87)
Test Species: Pimephales promelas Animal Lot No.: Aquatox 030697
Initiation Date: March 6, 1997 Termination Date: March 13, 1897

OBSERVATIONS: DAY (0-3) Date: 3/6-3/9 48 Hour Obsy.
Sample Tomperature |  Dissolved Alkalinity Conductivity Water
@ 100% Oxygen * pH A8 w* or Salinty » | Hardness ~ PH

F-M )

Control-3/6 ' : 6.5 S e z9 A |7.€%
Ambient 3/8 ; . 2.2C WY . JOO g tez
Control-3/7 i GaYy G LS 2 tf £ |3
Amblent-3/7 : .40 Y3 |30 s2 RN
Control-3/8 . 7.01 (O 15y Y o |2y
Ambient-3/8 ' . 3.5 ¢y /30 SO o | 7203
Control-3/9 . 700 JY /7D Y& .Y .00
Ambient-3/9 : 7-.4 31 /2§ Y9 37/l

=

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (mg/L); YSI Model 51-8 oxygen meter *=Conductivity/Salinity (umhos); YS| Model 33 SCT meter
**=Alkalinity {mg/L CaC03); HACH Test Kit Ar=Beckman Model 11 pH Meter

~=Water Hardness (mg/L CaC03); HACH Test Kit

ADDITIONAL COMMENTS:

Control = Sierra Spring™ water unammended.

All surface waters filtered through 35 um screen daily.

Technician: @7 -——————"”/A_/ ‘Date: 3//& - ‘?/ 77

Study Director: . Date: -:zL,,,/q:;_

U/




AQUA-Science
Environmental Toxicolgy Consultants

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: CUWA 97-05 Study Director: J.L. Miller

Protoco!l No.: EPA 600/4-90/027 Technician(s): Miller/Silverman/Ramos
Test Material: Sacramento River Ambisnt (Freeport Marinia 1/21/97)

Test Species: Pimephales promeslas Animal Lot No.: Aguatox 0306897
Initiation Date: March 6, 1997 Termination Date: March 13, 1997

QBSERVATIONS: DAY (4-6) Date: 3/10-3/12 48 Hour ObsV.

Sample Temperature |  Dissolved Alkalinity Conductivity Water
@ 100% (°C) Oxygen * pH A ** or Salinity * | Hardness ~ DO PH

F-M .
Control-3/10 LY 9.7 7.0% Y /70 vg 4.5
Amblent 3/10 LY 73/¢.5 736 $2 yFae v'G 2l
Gontrol-3/11 25 7 F 4.0 S"'f //© Yo €4
Ambient-3/11 z5 4.5 2.37 /33 “q g2
Control-3/12 24 g2 (G B G sY /18 Y 4.2
Amblent-3ii2|} 25 " 4.6 3.(¢ =i /20 i 2.

UNIT/INSTRUMENTATION LEGEND

*=Dissolved Oxygen (ma/L); YSI Model 51-8 oxygen meter s=Conductivity/Salinity (umhos); YSI Mode! 33 SCT meter
**=Alkalinity (mg/l. CaCO3); HACH Test Kit ar=Beckman Mode! 11 pH Meter

~=Water Hardness {mg/L CaCO3); HACH Test Kit

ADDITIONAL COMMENTS:

Control = Sierra Spring™ water unammended.

All surface waters filtered through 35 um screen daily.

Technician:é e A,,-— Date: 3 /7o —'2 /7 F

/

Study Director: Date: 3//%7

4






