TOXICITY TESTING OF THE CONCENTRATE DISCHARGE OF
THE CARLSBAD SEAWATER DESALINATION PLANT

BACKGROUND

The Encina Power Plant has been selected as the site for the development of the Carlsbad
Seawater Desalination Plant. The source water for the seawater reverse osmosis (SWRO)
desalination plant will be collected from the existing cooling water discharge canal of the power
plant. The power plant withdraws cooling water from the Pacific Ocean via the Agua Hedionda
Lagoon. The concentrate and the treated waste filter backwash water from the desalination plant
will be discharged into the existing cooling water discharge channel downstream of the point of
interconnection for complete mixing with the cooling water discharge from the power plant prior
to its ultimate disposal to the ocean.

In the summer of 2003, Poseidon Resources completed toxicity testing on the combined
concentrate/cooling water discharge to -identify if the discharge will exhibit acute and chronic
toxicity and will meet the 2001 California Ocean Plan (COP) toxicity requirements.

SAMPLING WATER SOURCES

For the purposes of the toxicity testing, the following samples were required: (1) concentrate
from the SWRO plant; (2) Encina Power Plant cooling water effluent. A representative sample

of the seawater desalination plant concentrate was obtained using Poseidon’s Carlsbad pilot
SWRO plant.

The*Carlsbad pilot plant is a 25 gpm seawater desalination facility located at the Encina power
plant site. The plant consists of the same treatment facilities and uses the same chemicals as
these planned to be used at the full-scale Carlsbad desalination plant. Under average conditions,
the pilot desalination plant intake pump diverts up to 55 gpm of seawater from the Carlsbad
power plant cooling water discharge. The intake seawater is treated using a two-stage sand
filtration system followed by cartridge filter and reverse osmosis (RO) seawater desalination
system. The basic design criteria of the pilot plant are the same as these used for the full-scale
facility. The pilot plant uses the same type of cartridge filters, and number and type of reverse
osmosis membranes as the full-scale facility. The pilot project generates 25 gpm of permeate of
low salinity (300 to 400 mg/L), and the following waste streams:

e Filter Backwash Water - 3 to 5 gpm
¢ RO system concentrate — 20 to 25 gpm

The waste streams indicated above are generated continuously and the volumetric ratios of these
streams are similar to these that will be generated at the full-scale desal plant in Carlsbad.
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The Encina cooling water effluent samples for the toxicity tests were collected at the power plant
sampling station designated for NPDES permit sample collection. This sampling station is
located adjacent at the power plant discharge outfall.

COOLING WATER/CONCENTRATE BLENDING RATIO TESTED

In order to get a very conservative estimate of the toxicity of worst-case combination of
discharge conditions and hydrodynamic conditions in the ocean, the actual dilution ratio between
. power plant cooling water and desalination plant concentrate tested was 10:1. This ratio also
reflects the results from a hydrodynamic modeling effort entitled “Hydrodynamic Modeling of
Dispersion and Dilution of Concentrated Seawater Produced by the Ocean Desalination Project
at the Encina Power Plant, Carlsbad, CA (Scott A Jenkins, Ph.D., and Joseph Wasyl, 2003)”,
.which indicate that under most extreme conditions, the seawater salinity in the point of the

combined discharge is expected to increase with approximately 10 percent over the background
ocean salinity.

Therefore, the cooling water/concentrate test sample referred to in the attached toxicity testing
results as “Encina Cooling Water Discharge/Desal RO Brine” was created by combining 10

volumetric parts of Encina cooling water with 1 volumetric part of the Carlsbad desalination
plant concentrate (brine).

Under typical operating circumstances, the power plant discharge will be 750 MGD and the
Carlsbad desalination plant will be operating at an intake flow of 100 MGD and will be
discharging concentrate of 50 MGD. Under such circumstances, the desalination plant’s 50
MGD concentrate discharge will be diluted by a ratio of 650 MGD: 50 MGD (13:1) prior to
ocean discharge. When combined by the minimum 15:1 ocean dilution allotted to the power
plant in its NPDES permit, the total dilution achieved will be 195:1. If the Regional Water
Quality Control Board were to establish acute toxicity limits on the basis of the total achieved
dilution, a combined dilution of 195:1 would result in an acute toxicity limit of approximately 6

TUa, based on the formula for calculation of this parameter defined in the 2001 California Ocean
Plan. '

Under worst-case scenario, it is anticipated that the minimum power plant cooling discharge flow
will be 270 MGD. For such scenario, the 50 MGD desalination plant concentrate discharge
would be diluted by a factor of 170:50 (3.4:1) prior to ocean discharge. With a minimum ocean
discharge initial dilution of 15:1, the total combined dilution would be 51:1. Such worst-case
dilution of 51:1 would result in an acute toxicity limit of approximately 1.8 TUa.

TOXICITY TEST SPECIES

The COP requires a minimum of three test species for use in measuring compliance with toxicity limits.
The COP has approved one plant species, six invertebrate, and two fish species for toxicity testing.

Where possible, the COP requires the toxicity testing to include a fish, an invertebrate, and an aquatic
plant.
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Table 1 represents test species used and the types of toxicity tests completed.

Table 1
Toxicity Test Species
Species Chronic Toxicity Test Acute Toxicity Test
. . . Percent germination;
Giant Kelp (Macrocyctis pyrifera) germ tube length NA
Abalone (Halilotis rufescens ) Growth & fecundity NA
Topsmelt (Atherinops affinis)® Larval growth rate Percent survival

The species shown on Table 1 and used in this toxicity testing study are the same the Encina Power Plant

uses to fulfill its toxicity testing obligations under plant’s current NPDES permit requirements.

TOXICITY TEST RESULTS

" The chronic and acute toxicity testing results are attached with this document. These results indicate that
under worst-case discharge conditions, the blend of power plant cooling water and desalination plant

concentrate will not exhibit acute or chronic toxicity.




MEC Analytical Systems, Inc.

Analytical Report

Client Poseidon Date Received: 21, 23 Jul 03

Project: Poseidon 1-Discharge Samples Date Test Started: 22 Jul 03
Client Sample ID: Enc. Cooling Water Discharge/Brine RO Date Test Ended: 26 Jul 03
Desal . Matrix: Liquid

MEC Test ID: €030721.0862, C030723.0162

96 Hour Acute Effluent Toxicity Bioassay
MEC Testing Protocol No. BIO 062C
EPA-821-R-02-012

Test Organism: Atherinops affinis
Age: 10 day(s) old

Control 40 B . 100
12.5 40 40 _ 100
25 40 39 97.5
50 40 40 100
75 40 38 95
100 | 40 39 97.5

Acute Toxicity Statement for Sample Enc. Cooling Water Discharge/Brine RO Desal

Shapiro-Witk's Test | Non-Normal; p < 0.01 Could Not Be Confirmed

Maximum Likelihood-Probit

Acute Toxicity Statement: Test substance Enc. Cooling Water Discharge/Brine RO Desal did not
have a toxic effect on the survival of Topsmelt exposed for a duration of 96 hours. Test substance
Enc. Cooling Water Discharge/Brine RO Desal produced 97.5 percent survival in the 100 percent
concentrafion at 96 hours. The LCs, at 96 hours was calculated to be greater than 100 percent
test substance.

Toxicity. expressed as toxic units acute(TUa), was calculated to be 0.23
‘Protocol Deviations: Test substance was renewed and test animals were fed daily to ensure
acceptable control performance. Test substance was renewed at greater than two hours from

feeding time on Day 2. Since there was no significant mortality in the Control, this deviation is not
expected to impact the significance of the test results

_%4._/_‘%& £ éé[gs % 7/ 7A3
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MEC Analytical Systems, Inc.

Client : Poseidon

Project: Poseidon 1-Discharge Samples

Analytical Report

Client Sample ID: Enc. Cooling Water Discharge/Brine RO
Desal

MEC Test ID: C030721.0862, C030723.0162

Date Received: 21, 23 Jul 03
Date Test Started: 22 Jul 03
Date Test Ended: 26 Jul 03
Matrix: Liquid

96 Hour Acute Effluent Toxicity Bioassay
MEC Testing Protocol No.: BIO 062C

EPA-821-R-02-012

Test Organism: Atherinops affinis

Test Solution Physical and Chemical Data

Control

0.02

0.01 0.04

100

~ 0.01

0.00 0.03

Mean

. :

S ——

320 | 80

Control Minimum 79 19.9 31.7 7.8
Maximum 98 204 324 8.3

Mean 84 20.1 324 8.0

125 Minimum 73 20.1 323 7.8
Maximum 100 20.3 32.7 8.2

Mean 85 20.2 329 8.1

25 Minimum 77 20.1 32.7 7.9

- Maximum 103 20.6 33.1 8.3

Mean 85 20.2 33.7 8.1

50 Minimum 75 20.0 33.5 7.9
Maximum 104 20.5 339 8.2

Mean 87 20.1 346 8.1

75 Minimum 79 20.0 343 7.9
Maximum 107 20.3 34.8 8.3

Mean 86 20.2 35.5 8.1




MEC Analytical Systems, Inc.

Analytical Report

Client: Poseidon Date Received: 21, 23 Jul 03

Project: Poseidon 1-Discharge Samples Date Test Started: 22 Jul 03

Client Sample ID: Enc. Cooling Water Discharge/Brine RO Date Test Ended: 26 Juf 03
Desal Matrix: Liquid

MEC Test ID: C030721.0862, C030723.0162

TEST: 96 Hour Acute Effluent Toxicity Bioassay, MEC Protocol No. BIO
062C, EPA-821-R-02-012

LAB CONTROL WATER: Sea Water collected from Scripps Insfitiute of Oceanography.
. Dissolved Oxygen 98 %

Temperature 20.1°C
pH 8
TEST ORGANISM: Topsmelt, Atherinops affinis Age: 10 day(s) old

Supplier:  Aquatic BioSystems .
Feeding: Fed Artemia nauplii ad libitum daily prior to testing.

TEST CHAMBER: Half liter containers, 4 replicate samples, 5 concentrations, and 4
replicate controls, brought to a 250mL final volume.

EXPERIMENTAL DESIGN: 1. Test substance was collected on July 21 and 23, 2003 at 0900
C and 0800 hours respectively by Encina Power Station personnel and
delivered to MEC at 1230 and 0925 hours on the same days.
Temperatures upon arrival were 8.7 and 6.7°C.

2. The salinity of the samples was adjusted prior to receipt by MEC

_personnel. Encina Power Station personnel diluted the Poseidon
brine sample by using 10 parts discharge water of Encina Power
Station to every 1 part Poseidon brine sample with resutting salinities
of 35.1 and 35.2 ppt for the two samples.

3. The temperature of the effluent was adjusted to 21+1°C.
4. 10 test organisms were placed in each test container.

5. Test chambers were held at 21+1°C for 96 hours with a
photoperiod of 16 hours light: 8 hours darkness.

6. Test chambers were renewed daily.

7. Each test chamber was fed 1000 freshly hatched Arfemia nauplii
daily for the duration of the test.

MORTALITY CRITERIA:  Lack of respiratory movement and lack of reaction to gentie prodding

ACCEPTIBILITY CRITERIA > 90%survival in controls

REFERENCE TOXICITY: Toxicant: CuSO4, Lot No.: 2351-09, Received: 3/14/03, Opened:
(Control Chart included) 3/25/03, Expires: 12/17/04.

96 Hour LCs: 257.65 ppb

Laboratory Mean: 238.84 ppb

Test Date: 7/22/03 Within 95 % Confidence Limits
STUDY DIRECTOR: T. Staker
INVESTIGATORS: J. Word, M. lrwin, A. Margolis, L. Sequeira, C. Osuch, R. Marshall, B.

Hester, T. Staker
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Acute Fish Test-96 Hr Survival

Start Date: ©~ 7/22/0316:05 ¥ Test ID: C030721.0862 ¢ « Sample ID: Brine/Discharge *
End Date: 7/26/03 14:30 v LabID: CAMEC-MEC Anayttical, Car Sample Type: EFF3-Power Plant v~
Sample Date: 7/21/03 09:00 / Protocol: EPAA 91-EPA Acute v Test Species: AA-Atherinops affinis /

Comments:

Conc-% 1 2 3 4

Control 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000- 1.0000 1.0000
25 1.0000 1.0000 1.0000 0.9000

50 1.0000 1.0000 1.0000 1.0000

75 1.0000 1.0000 0.9000 0.9000

100 1.0000 0.9000 1.0000 1.0000

v’
. Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Control 1.0000 1.0000 14120 14120 14120 0000 4 0 40
125 1.0000 1.0000 14120 14120 14120 0.000 4 18.00 10.00 0 40
25 09750 09750 1.3713 12490 14120 5942 4 16.00 10.00 1 40
50 1.0000 1.0000 14120 14120 14120 0.000 4 18.00 10.00 0 40
75 09500 09500 1.3305 1.2490 14120 7072 4 1400 10.00 2 40
100 09750 0.9750 1.3713 12490 14120 5942 4 16.00 10.00 1 40
o .
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0. 01) 0.82981 0.884 -0.9927 0.8961
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
.
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma  Iter
Slope - 0.81567 0.76623 -0.6861 2.31748 0 261806 7.81472 0.45 42143 1.22599 5
Intercept 1.56253 1.35863 -1.1004 4.22545
TSCR 1.0
Point Probits %  95% Fiducial Limits 09 ]
EcCo1 2674 23.0263 ;
ECO5 3.355 157.663 0.8 1
EC10 3.718 439.677 0.7
EC15 3.964 878.307 © 06
EC20 4.158 1522.24 g
EC25 4326 2439.98 8 %1
EC40 4747 8011.28 & 0.4 -
EC50 5.000 16379.6 03]
EC60 5.253 33489.1 4
EC75 5.674 109956 021
EC80 5842 176247 0.1 4
EC85 6.036 305463 001
EC90 6.282 610199
ECS5 6.645 1701672 v 1 100 10000 1000000 1E+08
ECO9 7.326 1.2E+07 Dose %
Ty 023 /
Page 1 ToxCalc v5.0.23 Reviewed by:_Q
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MEC Analytical Systems, Inc. : BIO062
BZ( N EI DIVS
96 Hour Acute Toxicity Test with Topsmelt
W Poceid M Joate Received: Fal o7
fProfect Plet Studyy [Date Test Started: 22003
" Client Sample 10: Dic N2 Joate Test Ended: 12603
JMEC Satmple 1D: Codpiolog [Matrc g dd.
JMEC Protocot: CZ0 @62 . fspecies: A- efBinis
{study Dicector: Ts Organisms/Chamber: )
| |24H°urs “Mgl ( e, 31257 3 e 7+ 26-03
Date: F{ 13\ ~ Joate: Date: c Date: /* O
Cone. Re m—q:H? ___lrime; “3?: 3 Time: 124¢ _Jime: 1430
# Alive #Dead | #Alive #Dead # Alive #Dead # Alive #Dead
1 },g _§ le i 0 ‘;;- 19 O
Control 2 1 & 0 10 (o)
" P e e e e
4 1) {O J4¢
1 gf)“ o 7] (o of (9 O -
ns 2 @] ol of 10 = 22) [2)
. 3 Q_ 1O y 0 (/4 10 O
4 ) ¢ 16 Z 0 2 (O [0)
1 ' lo 7 10 & 10 (@)
5 2 ) A Lo & ) = lo | ©
3 : ()) ) g{ 1o 52_ lg [
4 02 12 ]
1 gl /O ’x {o 0 (O o
SO 2 () (o 7 lo |’ o [O)
3 0 (O % 1o %] © &)
4 ‘( (1o (o Q __L% %
1 IS 74 3 ° /
w 2 i [ z lo 'g‘ { o
7 A - S R0 S B o
4 A 0 (®)
1 10 % (o ‘g 16 | Tor 10 (@)
(O 2 ( ﬂ 7 Z Io o 9 1
3 iQ (6 & (o & o (&)
4 ) ) 1D —Z 72 g2 (0 I
Initials: —{}"‘,’U\ . '\‘L: .)I[m - & :

%



MEC ANALYTICAL SYSTEMS, INC.

Analytical Report
Client: Poseidon Date Received: 23 Jul 03
Project: Poseidon 1-Discharge Samples 2" Set Date Test Started: 23 Jul 03
Sample Matrix: Liquid Date Test Ended: 25 Jul 03
Sample Name/ID:  Encina Discharge/Desal RO Brine Test ID No.: C030723.0147
Poseidon Desal RO Brine/DI €030723.0247

Giant Kelp Germination and Growth Bioassay
MEC Testing Protocol BIO047
EPA/600/R-95/136

Test Organism: Macrocystis pyrifera

Concentrations Tested: Control, 3, 6, 12, 50 and 100%

Summary of Results — Germination

Encina Dischrgesal I
RO Brine
Poseidon Desal RO
Brine/DI 100% >100% >100% 1
Ref Tox 100 180 166.35 N/A

Summary of Results — Growth

Encina DischrgeID B

RO Brine 100% >100% 1
Poseidon Desal RO
Brine/DI 100% >100% >100% 1
Ref Tox 10 18 224.08 N/A

Chronic Toxicity Statement - Germination:
Test substances Encina Discharge/Desal RO Brine and Poseidon Desal RO Brine/DI both produced a NOEC of 100
percent. The ECso was greater than 100 percent for both samples.
Toxicity for germination, expressed as toxic units chronic (TUc), was calculated to be 1 for both samples.

Chronic Toxicity Statement - Growth:
Test substances Encina Discharge/Desal RO Brine and Poseidon Desal RO Brine/DI both produced a NOEC of 100
percent. The ECsy was greater than 100 percent for both samples.
Toxicity for growth, expressed as toxic units chronic (TUc), was calculated to be 1 for both samples.

e

VO%/ M 9 /) o3 7//;/03
QA Unit 4 Date Approved Date
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report
Client: Poseidon ' Date Received: 23 Jul 03
Project: Poseidon 1-Discharge Samples 2™ Set Date Test Started: 23 Jul 03
Sample Matrix: Liquid . Date Test Ended: . 255103
Sample Name/ID:  Encina Discharge/Desal RO Brine Test ID No.: C030723.0147
Poseidon Desal RO Brine/DI C030723.0247

Giant Kelp Germination and Growth Bioassay
MEC Testing Protocol BIO047
EPA/600/R-95/136

Test Organism: Macrocystis pyrifera

Test Solution Physical and Chemical Data

Control (0) 94 99 16.3 16.7 31.9 31.8 7.9 8.1
3 91 96 161 | 160 32.1 31.9 8.1 8.2

6 94 95 16.0 15.6 32.2 319 8.2 8.2

12 94 95 16.4 15.3 324 319 8.2 83

50 99 97 15.9 15.0 33.7 33.5 8.2 83
100 102 99 15.3 15.3 35.5 35.5 8.2 83

Control (0) 94 99 16.3 16.7 319 31.8 7.9 8.1
3 96 96 16.4 16.3 32.1 31.9 8.1 8.3

6 93 93 16.2 15.6 32.2 31.9 8.1 83

12 98 94 16.3 16.0 324 324 8.1 8.3

50 . 86 94 16.3 16.0 34.1 33.8 8.1 8.3

100 71 92 162 15.6 36.1 35.5 82 | 84

Protocol Deviations: The temperature of the Control surrogate chamber was above protocol limits on
day 2. As there was no adverse effect observed in the test, this deviation is not expected to impact the



MEC ANALYTICAL SYSTEMS, INC.

Analytical Report
Client: Poseidon Date Received: 23 Jul 03
Project: : Poseidon 1-Discharge Samples 2™ Set Date Test Started: 23 Jul 03
Sample Matrix: Liquid Date Test Ended: 25 Jul 03
Sample Name/ID: Encina Discharge/Desal RO Brine Test ID No.: C030723.0147
: ‘ Poseidon Desal RO Brine/DI : C030723.0247
APPENDIX
Pertinent Test Data

TEST:

DILUTION WATER:

TEST ORGANISM:

TEST CHAMBER:

EXPERIMENTAL DESIGN:

1.

ol

Giant Kelp Germination and Growth Bioassay, MEC Testing Protocol BIO047,
EPA/600/R-95/136

Control water (zero time), Scripps Institution of Oceanography, La Jolla, CA
Salinity 31.9 ppt

pH i 7.9
Dissolved Oxygen 94% saturation
Temperature 16.3°C

Giant kelp, Macrocystis pyrifera, from Kim Siewers, Santa Cruz, CA.

60-mL sterile, disposable petri dish. Five replicates, concentrations of Control
(0), 3, 6, 12, 50, and 100 percent. Test substance volume per replicate = 40
mlL.

A. Encina Power Station (E.P.S.) personnel collected a 24-hour composite
sample of Encina Cooling Water Discharge at 0800 hours on July 23", 2003.
E.P.S. personnel prepared a mixture of the Encina Cooling Water Discharge
with a grab sample of the Desal RO Brine in a 10 to 1 ratio, respectively. MEC
personnel received approximately 10 liters of sample in 1 container at 0925
hours on the same day. The temperature of the sample was 6.7°C upon arrival at
the MEC laboratory.

B. Encina Power Station (E.P.S.) personnel collected a grab sample of Poseidon
Desal RO Brine at 0800 hours on July 23", 2003. MEC personnel received
approximately 10 liters of sample in 1 container at 0925 hours on the same day.
The temperature of the sample was 8.2°C upon arrival at the MEC laboratory.
The salinity of sample Poseidon Desal RO Brine was reduced to 36 ppt with the
addition of deionized water by MEC personnel. Proper Chain of Custody
procedures were implemented.

Temperatures of the effluents were adjusted to 15 + 1°C, and the initial
dissolved oxygen levels were greater than 40% saturation.

7,500 spores per mL were placed into each chamber.

Test chambers were held at 15+1°C for 48 hours with a photoperiod of 16
hours light: 8 hours darkness.

Dishes were randomly placed according to a computer-generated chart.



Client: Poseidon

MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Project: - Poseidon 1-Discharge Samples 2™ Set

Sample Matrix: Liquid

Sample Name/ID: Encina Discharge/Desal RO Brine
Poseidon Desal RO Brine/DI
APPENDIX
Pertinent Test Data
REFERENCE TOXICITY

STUDY DIRECTOR:
INVESTIGATORS:

Date Received: 23 Jul 03

Date Test Started: 23 Jul 03

Date Test Ended: 25 Jul 03

Test ID No.: C030723.0147
C030723.0247

Material: CuCl, -2 Hydrate, Lot #13318L0O, received 7/1/02, opened

7/24/02. Expires: 7/1/04.
Species: M. pyrifera spores

48 hbour ECs (germination): 166.35 ppb
48 hour ECs, (growth): 224.08 ppb
Laboratory Mean ECs, for Germination: 174.98 ppb
Laboratory Mean ECs, for Growth: 170.57 ppb
Germination NOEC: 100 ppb
Tube growth NOEC: 10 ppb
Mean Control Germination: 76.6%
Mean Control Tube Length: 13.79um
Germination %MSD: 11.13

Tube Growth %MSD: 7.02

Test Date: 7/23/03

Control charts attached

C. Osuch

B. Hester, A. Margolis, and M.A. Irwin



Macrocystis Germination and Growth Test-Proportion Germinated
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Start Date:  7/23/2003 16:35 Y Test1D: C030723.019% ~ » Sample ID: Encina Discharge/Desal RO Brine ~
End Date: 7/25/2003 18:30 “ LabID: CAMEC-MEC Analytical Syst Sample Type:  EFF3-Power Plant ~
Sample Date: 7/23/2003 08:00 / Protocol: EPAW 95-EPA West Coast ~Test Species: MP-Macrocystis pyrifera
Comments: - ' '
Conc-% 1 2 3 4 5
Control 0.8100 07000 0.8300 0.7600 0.7300
3 07200 07600 0.8200 0.8100 0.8600
6 06600 06800 0.7900 0.8900 0.7600
12 07300 07700 0.8300 0.7800 0.7200
50 0.8100 06800 0.7600 0.8800 0.6500
100 07900 0.7400 0.7100 0.7700 0.7300 ./
- . Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Control 0.7660 1.0000 1.0680 0.9912 1.1458 6.036 5 0.7800 1.0000
3 07940 1.0366 1.1023 1.0132 1.1873 6.133 5 0677 2360 0.1198 0.7800 1.0000
6 07560 09869 10608 0.9483 1.2327 10.718 5 0.141 2360 0.1198 0.7610 0.9756
12 07660 1.0000 1.0673 1.0132 1.1458 4.952 5 0.013 2360 0.1198 0.7610 0.9756
50 07560 0.9869 1.0606 0.9377 1.2171 10.685 5 0.146 2360 0.1198 0.7560 0.9692
100 0.7480 09765 1.0455 1.0021 1.0948 3.540 5 0.443 2360 0.1198 0.7480 0.9590
v
Auxiliary Tests Statistic Critical Skew Kurt
.Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96829 0.9 0.43479 0.05628
- Bartlett's Test indicates equal variances (p = 0.26) 6.48824 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 , >100 1 0.10787 0.14049 0.00179 0.00644 0.92075 5,24
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 >100
IC10 >100
1IC15 >100 10
1C20 >100 09 ]
IC25 >100 .
iC40 >100 0.8
IC50 >100 v/ 0.7
8 0.6:
€ 054
[} p
& 04 -
] P
@ 0.3
0.2 +
0.1 4
0.0
0.1 4+ v v
0 50 100 150
Dose %
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» Macrocystis Germination and Growth Test-Growth-Length
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Start Date: _ 7/23/2003 16:35; TestID: C030723.01¥% ~ » Sample ID: Encina Discharge/Desal RO Brine ~
End Date: 7/25/2003 18:30 © Lab iD: CAMEC-MEC Analytical Syst Sample Type: EFF3-Power Plant +
~ Sample Date: 7/23/2003 08:00 * Protocol: EPAW 95-EPA West Coast - Test Species: MP-Macrocystis pyrifera-~
Comments:
Conc-% 1 2 3 4 5
Control 15587 12870 13442 12870 14.157
3 13585 13871 14157 14014 13.156
6 14586 15587 13.728 13.871 14.167
12 13871 14300 14.014 14.157 13.871
50 15.158 15444 14300 14014 14.300
100 15301 15015 14872 15587 16.587
v
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max -  CV% N t-Stat Critical MSD Mean . N-Mean
Control 13.785 1.0000 13.785 12870 15587 8.253 5 14314 1.0000
3 13757 09979 13.757 13.156 14.157 2.884 5 0.070 2.360 0970 14314 1.0000
6 14386 1.0436 14386 13.728 15587 5.194 5 -1461 2360 0970 14314 1.0000
12 14.043 1.0187 14043 13.871 14300 1.328 5 -0.626 2.360 0970 14314 1.0000
50 14643 1.0622 14643 14014 15444 4234 5 -2.087 2.360 0.970 14314 1.0000
100 15272 1.1079 15272 14.872 15.587 2.136 5 -3617 2360 0970 14314 1.0000
/S
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93607 09 1.03708 1.93465
Barileft's Test indicates equal variances (p = 0.02) ) 12.9855 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp Ms8B MSE F-Prob df
Dunnett's Test 100 » >100 1 0.97032 0.07039 1.69604 0.42261 0.00868 5,24
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
icos >100
iIC10 >100
IC15 >100
{C20 >100
IC25 >100
1C40 >100
I1C50 >100 ¥
2
s
@
o
50 100 150
Dose %
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Test: MC-Macrocystis Germination and Growth Test / Test ID: C030723.0149F ~

Species: MP-Macrocystis pyrifera ¢ Protocol: EPAW 95-EPA West Coast 7

Sample ID: Encina Discharge/Desal RO Brine Sample Type: EFF3-Power Plant «~

Start Date: 7/23/2003 16:35 + End Date: 7/25/2003 18:30 «" Lab ID: CAMEC-MEC Analytical Systems, Inc = :

Total | Number . Cal

Pos| ID | Rep Group Counted | Germ L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | Factor Notes
1 1 Control 100 81 10 10 11 12 14 120 11 10 10 9] 1.43
2 2 Control 100f 70 11 8 10 8 10 8 7 11 8 9] 143
3] 3 Control 100 83 10 8 12 9 9] 12 9 6 9 10 143
4 ] 4 Control 100} 76 9 7 10 9 7 12 12] 6 11 71 1.43
51| 5 Control 100 73 9 11 10 8 11 8 11 8 11 12] 143

{ 6 1 3.000 100 72 7 13 9 11 10 9 9 7 11 9f 1.43
7 2 3.000 100 76 9 10 11 11 12 7 8 8 12 9 1.43
8 3 3.000 100 82 8 10 8 10 11 8 11 15 8 10 1.43
9 | 4 3.000 100 81 9 10 8 10 11 11 10 9 12 8] 1.43
| 10| 5 3.000 100 86 10 6 6 10 10 15 8 10 9 8] 1.43

111 1 6.000 100} 66 10 10 9] 14 8 9 10 11 13 8] 143
12| 2 6.000 100] 68 11 ) 13 10 10 11 13 12 13 7] 143
131 3 6.000 100 79 12 10 8 11 8 9 7 13 9 9] 143
14 ] 4 6.000 100 89 9 8 9 13 8f 10 12 8 9 10] 143
151 6 6.000 100 76 10 10 12 10 13 7 11 7 9 10| 1.43
16 | 1 12.000 100 73 9 13 7 9 9 11 9 11 7 12] 1.43
17 2 12.000} 100 77 12 9 8 8 13 9 11 9 13 8] 143
18| 3 12.000 100 83 12 9 11 11 10 10 10 9 8 8] 1.43
18] 4 12.000 100 78 10 9 8 11 10 10 8 13 10 10| 1.43
20} & 12.000 100 72 8 10 9 11 10 9 10 9 10 11] 143
21§ 1 50.000 100 81 9 9 9 13 10 11 10 14 10 11| 143
22| 2 50.000 100 68 12 10 13| 13 8 12 8 10 11 11} 1.43
23| 3 50.000 100 76 10 12 8 10 12 12 8 11 8 9] 1.43
24 | 4 50.000 100 88 12 8 10 9 10 6 11 11 11 10| 1.43
251 5 50.000 100 65 11 11 7 8 13 10 10 9 11 10{  1.43
261 1 100.000 100 79 16]. 7 9 10 9 10 12 11 10 13] 143
271 2 100.000 100 74 14 13 11 10 7 10 8 11 8 13] 1.43
28 1.3 100.000 100] 71 9 12 16 7 11 9 8 12 10 10| 1.43
20| 4 100.000 100 77 14 9 11 11 9 8 11 14 9 13]  1.43
30} 5 100.000 100 73 12 12 10 7 12 13 10 13 9 11} 1.43

Comments: v v v s v v v v v v

(\.
ToxCalc 5.0 -~ Reviewed by:_AD _
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43-HOUR ACUTE TOXICITY DATA SHEET #2

HOBO TEMP. NO.:

8311

" | TEST LOCATION: QmQ

' . BI0047
MECW%N‘: FOR KELP
CUENT: “ 3 <o Aan | DATE RECEIVED: 7.232.02
PROJECT: . ' s |oatETESTSTARTED: 7 92 %
Jouentsameie: v O, 12 DATETESTENDED: 7 26,03
MecSAMPLED:  (_0372% D | MECSOPNO: R 0047
STUDY DIRECTOR: Ce SPECIES: M. o g&tﬂm
o | A B TR
o N I A e
| e 173626&03 3 9 ] 32, <.
T 6 o | Dl 200 | 27
12 a4 le.d | 324| 32
<0 14 SS9 1 R €2
/00 [b2 5.3 335 X2
48 ours coNTROL 19 % 314 3.\
| s 3 9 %0 zl9 | 23
reticn: /o ? q5 5L | 3.9 | 4.3
(v 15 5.2 31-9 g.3
S? 97 15.0 355 | 83
(6D 19 15.3 355 8.2
e e ""go‘;ﬁ DILUTIONWATER BATCH: O] § 072203
ORGANISM BATCH: \(%’ 20\ ot: 7.9 po: Y Teme: |3

rer. Tox: (bA6729. 14 torro: 13318LD
48-HRLCS0:6. 14035 L: 210§ TEST DATE: 7. 23.0%

TEST ACCEPTABILITY:
A 7001 AEQMINATION IN CONTROM



48-HOUR ACUTE TOXICITY DATA SHEET #3

GERMINATION AND LENGTH

CLENT:  ~ L J\(_\\(lx\_\ | MICROSCOPE:  (uimDUS |

PROJECT: N MICROMETER CONVERSION FACTOR: | .42
cusmsmpwloz'mifiiﬁ;i [Bent,

MECSAMPLEID: a2 3292 .\

STUDYDIRECTOR. (1

lc_o::ltner Concentra- Ngmber of | Number of LENGTH MEASUREMENTS (in ocular micrometer units)

Numbor | 500 | o, NotGorm.| 11 | 12 | 13 | e | s |ts |7 | s | to | ro ;,::‘ ach
t | @ gl 1wl g jtololq @M‘@ﬁ |
7 ‘ 70 |30 [n (8 [iolg (o]l |2 [1l 18[9 [am] ek
) 3% |17 [wolgin2lq9la1nala e a0

T 26 124 la[z [10]la (7 (2 1x |6 [ [#

S 1 ¥ (22 272 (a0 & [u 8 it 8 il (]
A 12 3201 2% [FBa 01T 7119 16k
3] F6 120 1910 [0 DAL Flale nlal 11
3% L1 [gllbl8{lo g uls]a [0

_39,3 S Ta [90ola el NNolg [DI&

15 1y 18 1M lolelelloolIsiATI0918

X 16 e |3t [ I0]In1q1]14]8 G 1] 38

53 1 1 66 [2 [ |9 BI0I0E T2 B]1F

2 79 { 2] Ola Uil 9! (131919

By 91l 191819119 [IO[JAN&[9 1O

YOl b 196 124 [OTIOIRNOTRI=FINTF19 110

Wl [ ,rl 2319 F19 1@ 19V TF A

). 23 18113 19 11 131Q

w5 B | [F 1] | 110 !Gﬁ)c 8 19

Lb 48 1 22 [i0]19 (18| 11{101]0 30O

WSl v 15128181019 n[lo9 1019 [10]h

L Al 19191419 3liolilialyliol

U Gd | 22 |03 18 1Al & o]l (1)

4, T 1 28 (01008 Do 28 N84

Hq 88 [ 12 118 11619 Q] @ | (LT {1 {td

50 05 | A5 W 19 (1310 | 0] 9 (] {10

5 11001 38 | 20 e (141019 (1012111 1o 11>

5. Mo lg (IR IOIFIOI8 I8 R

3 d 129 Tg il [91a 1010

H FF 1 23 [H1a il 8 [l q 2] [ |
R VI3 [T [RRo[F(R[HH0IR[F[H] VI 4
. (Owe 8.35.03 1ZH
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KELP SPOROPHYLL RELEASE DATA SHEET #1

‘Condition of Majority of Blades Used:  Poor Fair

Number of Blades Used: ' Weight of Blades: zj E:bc Volume of Release Water: ] -
Time blades are placed in release beaker: _ 1305~

Time blades are removed from release beaker: | bOS™
Temperature of spore solution: _{ {,0 \/

Chack for zoospore motility on mictoscope: ___ ~

- Fixa 9-mL spore sample with 1 mL formatlin.
Determine spore density on the hemacytometer.
Determine density with 5 counts.

1. Ys

2. éé

4,

Mean S22 sp.

Mean x 10,000 x 1.11 =5 Zﬂ!{gﬂ spores/mL. This is the density of spore release.
1.11 is the dilution factor for 1 mL formalin + 9 mL spore solution.

Volume of test container: UI 2@1_,.

The desired final density of zoospore solution is 7,500 spores/mL of test container.
To determine volume of spotes to deliver to test containers:

7,500 spores/mL x E[ Dt mistest container = g )0, WY - sporesftest container
3_)_01[110__ spores/test containet/density of spore release 57 9 Z,Q spores/ml = ‘z. , SB mlAtest contain

Tempertature of spore solution: \,0 Temnaratiira of tast cnntainare- ” 0



Macrocystis Germination and Growth Test-Proportion Germinated

Start Date:  7/23/2003 16:35+ Test ID: C030723.024

Sample 1D: ~ Poseidon Desal RO Brine/Di —

- End Date: 7/25/2003 18:304 Lab [D: CAMEC-MEC Analytical S§st Sample Type: EFF3-Power Plant -
Sample Date: 7/23/2003 08:00y" Protocol: EPAW 95-EPA West Coast~ Test Species: MP-Macrocystis pyrifera -
Comments:
Conc-% 1 2 3 4 5
Control 08100 0.7000 0.8300 0.7600 0.7300
3 0.7100 06600 06400 0.8000 0.7100
6 07500 0.8400 0.8000 0.9300 0.8700
12 07600 0.6800 0.6900 0.8900 0.8000
50 08700 0.7400 0.7800 0.7700 0.8000
100 07500 0.6900 0.7300 0.7000 0.7000
7~
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Contro! 07660 1.0000 1.0680 09912 11458 6.036 5 0.7728 1.0000
3 07040 09191 09974 09273 11071 6986 5 1468 2360 0.1135 0.7728° 1.0000
6 08380 1.0940 1.1637 1.0472 1.3030 8.339 5 -1.991 2360 0.11356 0.7728 1.0000
12 0.7640 0.9974 1.0697 09695 1.2327 10.039 5 -0.036 2360 0.1135 0.7728 1.0000
50 0.7920 1.0339 1.0996 1.0357 1.2019 5.704 5 0657 2360 0.1135 0.7728 1.0000
100 0.7140 09321 1.0068 0.9803 1.0472 2.780 5 1272 2360 0.1135 0.7140 0.9239
v
Auxiliary Tests . Statistic Critical Skew Kurt
.Shapiro-Wilk's Test indicates nommal distribution (p > 0.01) 0.96212 0.9 : 0.60532 0.06373
‘Bartlett's Test indicates equal variances (p = 0.28) 6.22719 15.0863
- Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
" Dunneft's Test 100 >100 1 0.10187 0.13268 0.01889 0.00578 0.02165 5, 24
: -~
: . : Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 82.857
iC10 >100
IC15 >100
4C20 >100
iIC25 >100
1C40 >100
IC50 >100 ¥
@
&
&
o
50 100 150
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: _Q
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_ Macrocystis Germinaﬁon and Growth Test-Growth-Length

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.

Start Date:  7/23/2003 16:357, TestID: C030723.024%F — _ Sample ID: Poseidon Desal RO Brine/DI~
End Date: 7/25/2003 18:30/ Lab ID: CAMEC-MEC Analytical Syst Sample Type: ‘EFF3-Power Plant ~
Sample Date: 7/23/2003 08:00“ Protocol: EPAW 95-EPA West Coast- Test Species: MP-Macrocystis pyrifera .-
Comments: .
Conc-% 1 2 3 4 5
Control 15587 12.870 13442 12870 14.157
3 14157 14443 14014 13.728 14.586
6 14443 14300 13.728 14300 13.871
12 13585 13.728 14300 14729 14.729
50 12870 14443 14300 13585 13.585
100 14.586 15301 14872 14443 14.872
7
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Control 13.785 1.0000 13.785 12870 15.587 8.253 5 14.147 1.0000
3 14186 1.0290 14.186 13.728 14.586 2.407 5 -1.020 2360 0926 14.147 1.0000
6 14128 1.0249 14.128 13.728 14.443 2.194 5 -0.874 2.360 0926 14.147 1.0000
12 14214 1.0311 14214 13585 14.729 3.804 5 -1.093 2.360 0926 14.147 1.0000
50, 13.757 09979 13.757 12870 14443 4614 5 0.073 2.360 0926 14.147 1.0000
100 14815 1.0747 14815 14443 15.301 2222 5 -2.623 2.360 0.926 14.147 1.0000
Ve
 Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94038 0.9 0.82253 2.27991
Bartlett's Test indicates equal variances (p = 0.06) 10.4601 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB  MSE F-Prob  df
Dunnett's Test 100~ >100 1 0.92628 0.06719 0.73562 0.38512 0.12996 5,24
7
- Linear Interpolation (200 Resamples)
Point % SD 95% CL{(Exp) Skew
1C05 >100
ic10 >100
IC15 >100 1.0
1C20 >100 09 ]
1C25 >100 08 ]
IC40 >100 N
IC50 >100 7 0.7
0.6 1
S 05
| = 4
S 041
9 03]
o E
0.2 1
0.1 -
0.0 40— —
0.1 T
0.2 +—-r—r—v-r"—"7T-TTrrr7TTTrT1
0 50 100 150
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: _&




Test: MC-Macrocystis Germination and Growth Test ¥ Test ID: C030723.024%F -~

Species: MP-Macrocystis pyrifera « v Protocol: EPAW 95-EPA West Coast ~

Sample ID: Poseldon Desal RO Brine/DI P Sample Type: EFF3-Power Plant ~

Start Date: 7/23/2003 16:35 ¥ End Date: 7/25/2003 18:30 Lab ID: CAMEC-MEC Analvytical Systems, inc

Total | Nymber : : Cal

Pos| ID |Rep Group Counted | Germ L1 L2 L3 | L4 L5 L6 L7 L8 L9 | L10 | Factor Notes
1 1 Control 100} 81 10 10 11 12 14 12 11 10 10 9] 143
21 2 Control 100 70 11 8 10 8 10 8 71 1 8 9] 143
313 Control -100{ 83 10 8 12 8 9 12 9 6 9l 10 1.43
4 1 4 Control 100] 76 9 7 10 9 7 12 12 6 11 7] 1.43
51| 5 Control 100} 73 9l M1 10 8 11 8 11 8 11 12] 143
6 | 1 3.000 100§ 71 10 10 11 10 8 10 12 10 9 9] 1.43
71 2 3.000 100 66 .9 10 13 9l 13 9 10 8 10 10| 1.43
8 ] 3 3.000 100} 64 8 12 7 15 8 10 12] 10 6] 10/ 143
9 | 4 3.000 100 80 10 9 10 10 11 13 9 11 6 7] 1.43
101 6 3.000 100 71 11 9 11 10 10 10 12 8 10 11} 1.43
111 1 6.000 100] 75 8 9 11 9 11 11 9 14 10 9] 143
121 2 6.000 100] 84 14 8 9 10 10 11 71 13 9 9] 143
3] 3 6.000 100 80 8 10 10 8 13 8 10 11 9 9] 143
14 | 4 6.000 100 93 9 9 9 11 12 12 11 10 8 9] 1.43
151 5 6.000 100 87 11 12 9 9 9 8 12 9 71 11} 1.43
16 | 1 12.000 100 76 11 9 8 11 10 10 6 11 12 7{ 143
17 ] 2 12.000 100 68 9 13 10 9 8 10 9 9 9 10f 1.43
18 | 3 12.000 100 69 12 8 13 8 7 9 9 14 9 11 1.43
19| 4 12.000 100 89 9] 11 8 12f 10 10 9 9 15 10 1.43
201 5 12.000 100 80 13 9 11 10{ 11 11 7 11 10} 10} 1.43
21} 1 50.000 100 87 10 10 10 9 8 12 9 6 8 8] 1.43
221 2 50.000 100 74 15§ 11 6 12 9 8 7] 13 10 10 1.43
231 3 50.000 100 78 9 13 8 12 7 13 8 10 91 11} 1.43
241 4 50.000 100} 77 9 9 12 8 11 10 10 6 13 7] 143
251 6 50.000 100} 80 71 1 12 7 10 10 7 9 13 9] 1.43
26 ] 1 100.000 100 75 12 12 11 8 11 11 7F 1 12 7! 143
27| 2 100.000 100 69 13 9 7 10 12 11 9] 16 11 9] 1.43
281 3 100.000 100] 73 13| 15 7 9 10 10 11 11 7 11 1.43
201 4 100.000 100f 70 10 8{ 10 12 11 12 8 12 8 10f 1.43
30| 5 100,000 100] 70 9 7 13 12 8 10 12 10 14 9] 1.43

Comments: v 4 Soov s v v Vs v 7

Page 1 ToxCalc 6.0 - Reviewed by:_JZ
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CLIENT:

s

PROJECT I~V in Standas,

CLENTSAMPLEID: <2 [NT

MEC SAMPLE ID: ('bzm;g. 0

48-HOUR ACUTE TOXICITY DATA SHEET #3
GERMINATION AND LENGTH

MICROSCOPE: ()] uupus #1

MICROMETER CONVERSION FACTOR: [, ¢ 2

STUDY DIRECTOR: )
Test - c ¢ Ntsu;:e“:s of Ngc:)\ob;; of LENGTH MEASUREMENTS (in ocular micrometer units) Toch Date
| g 191 19 AYORV/IRVERV AVFAVIRY/ A (IR, Wb/~
2 0 130 ({808l Uld|q [amly
% 8 |+ 01811”21919 11219 (& (9 IO -
Y 16 (24 | 9{Flo6lal T2 12 |G [ [F
5 | 4 [ B |27 [l polaln [ 0[S~
LG 3 130129 lollfll 1o 181101 o9 19
) ot | 34 011319 11319110 10110
8 o4 13 [ Sl2]+[[5[{8]l0]!12]I0 e |IO
9 80 12 [lo|qglioipil1zal9li] +
0 H o129 11 HHOHOIO 219 o]
L 1¢e 13512 181910190119 ylldly
L ed 1% Idisigliofoll|F 11319
Y [ 80120 |gljollolala|81(0]il]9]1¢
It 9% |7 191919 Il2{~ {1l 1o |8 9
INEIR gt 1 1> || 9 4 219 |+
16 L 1 3c 124 11918 [0 @ 21T
1 Gd | 321913110191 al10]9 9l
69 [ 31 ||yl |a]l 719 419 |1
aa (V19 1ali2l101 10l 414 | (510
20 | ¥ 80 [20 [R A N0 [ HLFIalo
A 150 [ &1 Nolollolyq 219 16 18 18
n M 126 5] le [1xa [ @13 [1RO[IO
5 B 12 (91 Al AR F]A QL 9l
A T3 122 (91910 SIIHOIGIRIT
S |14 13010 | F 2IFIOUN 1 T 1319
2 (o | 15 (26 2|00 (D I\ HIVAE:
E; G 1 3L I RIaT=Fol g 19
26 B (BB oI+
B 130 [ 20 poldo a8 110
[V 13030 (938Dl N4[a VR
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-48-HOUR ACUTE TOXICITY DATA SHEET #2

ODwe 72¢o1r v

MEC
assrioas sroreus FOR KELP
‘ . - DATE RECEIVED: 723,63
PROJECT: Ry . | [oaETESTSTARTED: 7 93 (12
| cuenT sampLE 1D: ;cé DT DATETESTENDED:  7.25.07%
MEC SAMPLE 1D: C02677%.09 MECSOPNO.:  "R\(Y N ([T
SWOYDIRECTOR (' 1y SPECIES: M %CLFA
Concentraton = e i P
Day 0 (0 Hours) CONTROL W 1.3 3.4 79
Date: Nox-t S\Q
=5 5 1L, h ¢ | 321 .1
T I (o 9= 6.9 322 g |
£ 7 Jb.3 324 B\
<O A 18.% 34 %.1
100 71 162 A 8.2
48 Hours CONTROL 19 6.7 3.4 41
{ owe: 72509 o -
Time: H/(J a6 [4.3 <19 8
Teseiian: (9 st . s 5.6 209 23
14 ™ 16.0 | 34-Y §.3
50 I 1{-0 33.68 g.3
(00 12 15.¢ 5.5 .4
DR 7-23.0¢ pen ,
| BNo e ﬂ%%g% oiution water saton: SI007RQ
oneansveatc: (S N Iq e 7.9 po: 94 e 163
HOBO TEMP. NO.: X277 rer. Tox: (DA0TY. H  wormo: 133U8L O
TEST LOCATION: U oo 48-HR LC50:61 W4.25 L1228 TEST DATE: 7 22

TEST ACCEPTABILITY:



KELP SPOROPHYLL RELEASE DATA SHEET #1 BIOO-

Investigator: P\

Condition of Majority of Blades Used:  Poor Fair

Number of Blades Used: ' Weight of Blades: 15 5% Volume of Release Water: ‘ L
Time blades are placed in release beaker: RYOXY

Time blades are removed from release beaker: _| LOS™
Temperature of spore solution: | Lo \/
Check for zoospore motility on microscope: _____~

Fixa 9-mL spore sample with 1 mL formalin.

Detemmine sporte density on the hemacytometer.

Determine density with 5 counts.

1. Y¢S

2. 62

4. ft

Mean _SAA__ sp.

Mean x 10,000 x 1.11 =5 Zﬂ QQQ spores/rﬁL. This is the density of spore release.
1.11 is the dilution factor for 1 mL formalin + 9 mL spore solution.

Volume of test container: U’Op_L:

The desired final density of zoospore solution is 7,500 spores/mL of test container.
To determine volume of spores to deliver to test containets:

7,500 spores/mL x Emm(, mi/test container = gj )0’ WV __ - sporesftest container
3)_0‘[1)_(1__ spores/iest container/density of spore release ¥ 7 9420 spores/mb = Q: . 56 ml/test container

Temperature of spore solution: “ﬂ 0 Tempetature of test containers: 2(41 0



Macrocystis pyrifera Reference Toxicant Control Chart:

Growth-Length
CV% =186
. 2601
3 240 1 9\
s +2 sD
(<3
e 220 1 A
?.,. 200 3 +18D
g 1801 ; \ ,/ \ Moan
S wy \ﬂ /:‘;‘\ >
& 140 -1SD
g w \Va
o
W 100 ] 28D
80 —
&9\ 05@\ &'\ &Q’ Q@f\/@@q’ & @qr & ng '5 \@,!f &5
Q 0& \Qﬂ' c’sb S @@q \'\ o
Test Dates
Dates Values Mean -4 SD -28D +1 SD +2 SD
.07126/01 151.7600 170.5685 138.7733 106.9781 202.3637 234.1589
-08/23/01 201.3300 170.5685 138.7733 106.9781 202.3637 234.1589
10/23/01 162.0000 170.5685 138.7733 106.9781 202.3637 234.1589
01/30/02 165.9560 170.5685 138.7733 106.9781 '202.3637 234.1589
02/20/02 177.2500 170.5685 138.7733 106.9781 202.3637 234.1589
03/13/02 216.7200 170.5685 138.7733 106.9781 202.3637 234.1589
04/11/02 152.0000 170.5685 138.7733 106.9781 202.3637 234.1589
05/09/02 174.5900 170.5685 138.7733 106.9781 202.3637 234.1589
05/23/02 161.9700 170.5685 138.7733 106.9781 202.3637 234.1589
06/27/02 170.4200 170.5685 138.7733 106.9781 202.3637 234.1589
07/24/102* 105.0000 170.5685 138.7733 106.9781 202.3637 234.1589
08/08/02 133.6200 170.5685 138.7733 106.9781 202.3637 234.1589
-08/22/02 164.9470 170.5685 138.7733 106.9781 202.3637 234.1589
08/29/02 165.2400] . 170.5685 138.7733 106.9781) 0 202.3637 234.1589
“12/06/02 172.6700 170.5685 138.7733 106.9781 202.3637 234.1589
02/05/03 131.8500 170.5685 138.7733 106.9781 202.3637 234.1589
04/24/03 167.9460 170.5685 138.7733 106.9781 202.3637, 234.1589
04/25/03 -170.3670 170.5685 138.7733 106.9781 202.3637 234.1589
06/11/03** 242.6580 170.5685 138.7733 106.9781 202.3637 234.1589
07/23/03 224 0760 170.5685 138.7733 106.9781 202.3637 234.1589}

* Value was within 95% Cl at time of testing.

** Test of out 95% Cl range. This test has met all acceptability criteria outimed in EPA/600/R-95/136.
Updated 8/22/03 AM




Macrocystis pyrifera Reference Toxicant Control Chart:
Proportion Germinated

CV% =15
260
240
+2 SD
220 .
200 +1SD

" ECS50 ppb (Copper Chioride)

180

Mean
\ / -18D

160 w \o/\ j
140 Z
120 28D
100 1 —r————r S—
e} O \ O ‘b b-.
LI EF TS @9 F e
Test Dates
Dates Values Mean -18D -2SD +1SD +2 SD
07/26/01 153.4500 1749777 148.7990 122.6204 201.1563 227.3349
08/23/01 188.4910 174.9777 148.7990 122.6204 201.1563 227.3349
10/23/01 165.6940 1749777 148.7990 1226204 201.1563 2273349
01/30/02 157.4200 174.9777 148.7990 122.6204 201.1563 227.3349
"02/20/02 154.0800 174.9777 148.7990 122.6204 201.1563 227.3349
03/13/02 185.3000 1749777 148.7990 122.6204 201.1563 227.3349
04/11/02 186.6160 1749777 148.7990 122.6204 201.1563 227.3349
05/09/02 207.0420 174.9777 148.7990 122.6204 201.1563 227.3349
05/23/02 162.0310 1749777 148.7990 122.6204 201.1563 227.3349
06/27/02 169.7000 174.9777 148.7990 122.6204 201.1563 227.3349
07/24/02 1442400 174.9777 148.7990 122.6204 201.1563 227.3349
08/08/02 1445300 174.9777 148.7990 122.6204 201.1563 227.3349
08722102 169.8900 1749777 148.7990 122.6204 201.1563 227.3349
08/29/02* 228.7740 174.9777 148.7990 122.6204 201.1563 227.3349
12/06/02 193.5880 174.9777 148.7990 122.6204 201.1563 227.3349
02/05/03 175.4990 1749777 148.7990 1226204 201.1563 227.3349
04/24/03 204.7440 174.9777 148.7990 122.6204 201.1563 227.3349
04/25/03 2154910 174.9777 148.7990 122.6204 201.1563 227.3349
06/11/03 126.6242 1749777 148.7990 122.6204 201.1563 227.3349
0723103 166.3490 1749777 148.7990 122 6204 201.1563 227.3349

* Value was within 95% Cl at time of testing.
Updated 8/22/03 AM




Macrocystis Germination and Growth Test-Growth-Le

StartDate:  7/23/2003 16:35° TestID: C020724.14 - Sample (D: REF-Ref Toxicant -
End Date: 7/25/2003 18:30* Lab|D: CAMEC-MEC Analytical, Car Sample Type: = CUCL-Copper chioride *
Sanyple Date: Protocol: EPAW 95-EPA West Coast Test Species: MP-Macrocystis pyrifera .
-Comments: . '
Conc-ppb 1 2 3 4 5
Control 15587 ~ 12.870 13.442 12870 14.157
56 15158 14.157 13585 13.156 13.156
10 12441 13871 12727 12441 12441
18 11297 11011 11583 11440 11.583
32 11297 10725 10.153 10296 10.010
- 100 8.866 9.009 8.723 9.009 8.866
180 7.722 7.150 7865 7293 71722
Transform: Untransformed Rank 1-Tailed
Conc-ppb  Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
© Control 13.785 1.0000 13.785 12870 15.587 8.253 5 13.785 0.0000
) 56 13.842 10041 13842 13.156 15.168 6.085 5 29.50 16.00 13.842 -0.0041
10 12.784 09274 12784 12441 13.871 4.850 5 18.00 16.00 12.784 0.0726
*18 11383 08257 11383 11011 11683 2.102 5 15.00 16.00 11383 0.1743
*32 10496 0.7614 10496 10010 11.297 4.969 5 15.00 16.00 10496 0.2386
*100 8.895 0.6452 8.895 8.723 9.009 1.345 6 16.00 16.00 8895 0.3548
*180 7.550 0.5477 7550 71450 7.865 4106 5 15.00 16.00 7.550 04523
Auxiliary Tests Statistic Critical Skew Kurt
“Shapiro-Will's Test indicates non-normal distribution (p <= 0.01) 0.90831 0.91 120575 223728
- Bartiett's Test indicates unequal variances (p = 2.89E-03) 19.8965 16.8119 .
* Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10 , 18 7 13.4164
Maximum Likelihood-Probit
Parameter Value SE __ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma ___lter
Slope 0.98678 0.38277 0.23655 1.73701 0 0.508439.48773/ 0.97 ~ 2.35039 1.0134 3
-intercept 268068 0.72079 1.26793 4.09344
" TSCR ' 1.0
" Point Probits  ppb  95% Fiducial Limits 0.9 1
“ECot 2674 098373 1.3E06 6.70959 08 ]
ECO05 3355 4.82505 0.00096 17.4817 071
EC10 3.718 11.2635 0.03084 30.2162 o 1
EC15 3964 19956 0.30672 457083 2061
EC20 4158 31.441 1.77502 68.1149 8051
EC25 4326 46.4373 7.03886 109.068 $ 0.4
EC40 4.747 124.066 56.5895 1429.78 03]
EC50 5.000 224.076798.3416 13555.9 0.2
EC60 5253 404.703 151.122 145345 0.1
EC75 5674 1081.24 284.078 8148831 0.0 ] A
EC80 5842 1596.96 360.565 4.1E+07 o T LTI T T
EC85 6.036 2516.03 473.956 2.7E+08 1B06 0001 1 1000 1E+06 1E+09
EC90 6.282 4457.77 665.526 4.9E+08
EC95 6.645 10406.1 1094.15 4.9E+08
EC99 7.326 510404 2750.88 4.9E+08
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by: é
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Macrocystis Germination and Growth Test-Growth-Length

Start Date:  7/23/2003 16:35 « TestID: C020724.14-
End Date: 7/25/2003 18:30 + LabiD: CAMEC-MEC Analytical Syst-Sample Type: CUCL-Copper chloride*

Sample Date: 7/23/2003 08:00.

Sample |D; REF-Ref Toxicant «

Protocol: EPAW 95-EPA West Coast - Test Species: MP-Macrocystis pyrifera .

Comments:
Conc-pph 1 2 3 4 5
Control 15.587 ~ 12.870 13442 12870 14.157
56 15.158 14.157 13585 13.156 13.156
10 12441 13.871 12727 12441 12441
18 11297 11011 11583 11440 11.583
32 11297 10725 10.153 10.296 10.010
100 8866 9009 8723 9009 8.866
180 7722 7150 7865 7.293 7.722
Transform: Untransformed 1-Taifed
Concppb  Mean N-Mean Mean Min Max CV% N t-Stat Critical  MSD
“Control 13.785 1.0000 13.785 12870 15.587 8.253 5
56 13842 1.0041 13842 13156 15.158 6.085 5 0.142 2409 0968
*10 12784 0.9274 12784 12441 13.871 4850 5 2490 2409 0968
“18 11383 0.8257 11383 11011 11583 2.102 5 5976 2409 0968
*32 10496 0.7614 10496 10.010 11297 4.969 5 8182 2409 0968
*M00 8895 06452 8895 8723 9.009 1.345 5 12166 2409 0.968
*180 7.550 05477 7550 7150 7.865 4.106 5 16509 2409 0968
Auxiliary Tests Statistic Critical Skew  Kurt
‘Shapiro-Wilk's Test indicates non-nomal distdbution (p <= 0.01) 0.90831 0.91 1.20575 223728
Bartieft's Test indicates unequal variances (p = 2.89E-03) 19.8965 16.8119 _
:Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 56— 10 — 7.48331 0.96825 0.07024 294353 040401 88E-16 6,28

USe o
/’ISDP_



Macrocystis Germination and Growth Test-Proportion Germinated

Significant heterogeneity detected (p = 2.00E-02)

Page 1

ToxCalc v5.0.23 )
Copyright © 2005 Poseidon Resources Corporation. All rights reserved.

StatDate:  7/23/2003 16:35_ TestID: C020724.14 - _ Sample 1D: REF-Ref Toxicant*
EndDate:  7/25/2003 18:30 _ LabID: CAMEC-MEC Analytical, Car-Sample Type: CUCL-Copper chloride”
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: MP-Macrocystis pyrifera .
Comments: : . :
Conc-ppb - 1 2 3 4 5
Control 0.8100 0.7000 0.8300 0.7600 0.7300
56 08300 0.6800 0.8200 0.8300 0.7600
10 0.8800 0.8100 0.8500° 0.8900 0.8500
18 07400 0.8200 08700 0.7500 0.8500
32 08000 0.7900 0.8600 0.7400 0.7200
100 07000 0.7800 07700 0.7200 0.6500
180 03700 0.2700 0.3400 0.3500 0.3400 ~
Transform: Arcsin Square Root 1-Tailed Number Total
Concppb Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
Control 07660 1.0000 1.0680 09912 1.1458 6.036 5 "7 500
56 07840 1.0235 1.0905 09695 1.1458 7.033 5 0566 2409 0.0960 108 500
10 08560 1.1175 1.1831 1.1198 1.2327 3.739 5 -2.891 2409 0.0960 72 500
18 08060 1.0522 1.1181 1.0357 12019 6644 5 -1.268 2409 0.0960 97 500
32 07820 1.0209 10876 10132 1.1873 6.270 5 -0493 2409 0.0960 109 500
100 0.7260 0.9478 1.0215 09377 1.0948 6.150 5 1167 2409 0.0960 137 500
*180 03340 04360 06157 05464 0.6539 6.625 5 11.353 2409 0.0960 333 500
Auxiliary Tests Statistic Critical Skew Kurt
* Shaplro-Wilk's Test indicates normal distribution (p > 0.01) 0.95752 0.91 -0.2506 -0.9188
. Bartlett's Test indicates equal variances (p = 0.88) 2.38376 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC chv TU MSDu MSDp MSB MSE F-Prob df
Ounnett's Test 100 -~ 180 -~ 134.164 0.08545 0.1113 0.17607 0.00397 5.0£-13 6,28
: Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value WMu Sigma Iter
Slope 6.03412 1.16617 2.79631 9.27193 0234 11.8984-9.48773 2.0E-02 222102 0.16572 4
intercept -8.4019 2.68341 -15575 -1.2292
TSCR 0.2012 0.01383 0.1628 0.2396 1.0
Point Probits ppb 95% Fiducial Limits 09 ]
~EC01 2674 68.4681 24.1973 94.6392 -
EC05 3.355 88.8032 42.1681 112.737 0.8 -
EC10 3.718 102.009 56.5678 124.047 0.7
EC15 3.964 112.01 68.8379 132.563 .
EC20 4.158 120.655 80.3067 140.016 @061
EC25 4326 1286 914511 147.074 S 05
EC40 4747 151.02 124296 169.94 @
'EC50 5.000 166.349 144.853 191.315 o 04
EC60 5253 183.234 162.867 223.239 0.3 4
EC75 5.674 215.179 188.009 303.704 02:
€EC80 5842 22935 197.457 345.901 o
EC8S5 6.036 247.049 208.536 403.573 0.1 -
EC9%0 6.282 271.272 222.834 491.151 Y OO, S
ECO5 6.645 311.611 245174 658.914 1 © 100 1000 10000
EC99 7.326 404.16 292.043 1148.33
Dose ppb

Reviewed by:_ &
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Test: MC-Macrocystis Germination and Growth Test
Species: MP-Macrocystis pyrifera

Sample ID: REF-Ref Toxicant
Start Date: 7/23/2003 16:35 -

-

-

End Date: 7/25/2003 18:30 ~

Tost ID: 02072414 -

Protocol: EPAW 95-EPA West Coast
Sample Type: CUCL-Copper chloride *
Lab ID: CAMEC-MEC Analytical, Carisbad °

Total | Number : Cal
Pos | ID {Rep Group Counted| Germ | L1 | L2 | L3 [ L4 | L5 | L6 | L7 | L8 | L9 | L10 | Factor Notes

1 1 Control 100 81 10 10 11 12 14 12 11 10] 10 9] 1.43
2 1.2 Control 100 70 11 8 10 8 10 8 7 11 8 9] 1.43

3] 3 Control 100 83 10 8 12 9 9 12 9 6 9 10} 1.43
4 | 4 Control 100 76 9 7110 ) 7 12 12 6 11} 71 1.43
5 5 Control 100 73 9 11 10 8 11 8 11 8 11 12] 1.43
6 1 5.600 100 83 10 7 13 8 14 9 11 10 12 12f  1.43
7 2 5.600 100 68 8 15 10 11 7 9 8 10 13 8] 1.43

8 3 5.600]. 100 82| 11 10 9 7 14 7 9 8 11 9] 143
9 4 5.600 100 83 11, 11 8 9 7 10 9 10 10 7] 1.43
10| & 5.600 100 76 9 9 7 10 10 ) 11 9 8 10] 1.43
111 1 10.000 100 88 12 71 . 8 8| 8 8 10 8 9 9] 143
12 1 2 10.000 100 81} 9] 8 9 12 11 12 11 8 8 9] 143
13 ] 3 10.000 100 85 8 11 7 8 10 9 11 10 8 7] 143
14 | 4 10.000 100 89 8 8 8 9 8 8 10 8 12 7] 143
1561 6 10.000 100 85 9 10 9 10 11 6 9 7 7 9] 143
16 1 1 18.000 100 74} 6 7 7 9 7 10 10 6 7 10| 1.43
17 1 2 18.000 100 82 7 10 7 8 7 9 6 9 7 7] 1.43
18 | 3 18.000 100 87 5 9 6 7 10 9 10 10 6 91 143
19 ]| 4 18.000 100 75 11 8 6 10 9 9 7 6 7 71 143
201 5 18.000 100 85 7 9 10 9 8 9 5 7 9 8] 143
211 1 32.000 100 80 10 8 6 10 5 8 6 10 7 9l - 1.43
21 2 32.000 100 79 10 6 7 6 7 7 6 8 8 9]  1.43
231 38 32.000 100 86 7 8 6 6 6 11 7 6 5 ol 143
24 | 4 32.000 100 74 5 9 9 7 7 6 8 8 6 71 1.43
261 6 32.000 100 72 5 6 6 9 8 9 6 7 7 71 143
261 1 100.000 100 70 7 6 6l 7 7 7 7 5 5 5] 143
27 | 2 100.000 100 79 6 6 6 6 7 8 5 8 7 6] 143
281 3 100.000 100 77 6 6 7 5 6 8 7 6 6| 6] 1.43
231 4 100.000 100 72 5 9 6 9 6 5 6 6 5 6] 143
301 5 100.000 100 65 7 6 7 7 6 5 5 7 5 7] 143
311 1 180.000 100 37 6 5 6 8 5 5 4 4 7 6] 143
321 2 180.000 100 27 4 4 4 5 6 5 8 7 4 5{ 143
331 3 180.000 100 34 7 8 5 5 5 5 8 6 5 5] 1.43
34| 4 180.000 100 35 7 6 5 4 5 4 5 8 4 5] 1.43
351 56 180.000 100 34 4 5 6 7 5 5 7 4 5 8] 1.43

Page 1
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1% 48 Hour Macrocystis pyrifera
: ' Reference Toxicant Test

reFtox o2 (020724 4= microscore: (Jympus |
LOTNUMBER:  Z2Z|RLD MICROMETER CONVERSION FACTOR: |4 3
ASSOCIATED TEST: 1S5, Ao STUDY DIRECTOR: ‘6&”‘:@
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KELP SPOROPHYLL RELEASE DATA SHEET #1 BIO

tnvestigator: M\~ .
Condition of Majority of Blades Used:  Poor Fair
Number of Blades Used: | Weight of Blades: _) > Volume of Release Water: ‘ L

Time blades are placed in release beaker: __1 305"
Time blades are removed from release beaker: | bos™
Temperature of spore solution: | L2 \/
Check for zoospore motility on microsoope

Fixa 9-mL spore sample with 1 mL formalin.

Detemnine spore density on the hemacytometer.
Detetmine density with 5 counts.

1.__ Y¢S

2. 62

4, fﬁ

s.__ 43

Mean 2'2 SD.

Mean x 10,000 x 1.11 =5 Zﬂ QQQ spores/mL This is the density of spore release.
1.11 is the dilution factor for 1 mL formalin + 9 mL spore solution.

Volume of test container: E( Lﬂ: .

The desired final density of zoospore solution is 7,500 spores/mL of test container.
To determine volume of spores to deliver to test containers:

7,500 spores/mL x ‘;H)g(/ ml/test container = Q {Q MV sporesftest container
3‘1()‘11)_0__ sparesftest container/density of spore release 51 9 421_) spotesimlL = 12, \ SB ‘ mb/test container

Tamnaratira of snora solition: 1,0 Temberature of test containets: }{& 0



48 Hour Macrocystis pyrifera
Reference Toxicant Test

Test ID:

| 4(139’124 (4
Di Water Batch:

RIS Lot Number:

Replicates: 5 Study Director: Location:
EAOMQ
Organism Batch: Asspged T Organism:
10072 _L__ICS 2004 '} pmtm
v Date Prepared:

. seépb . 500 mL *
10 ppb- 0.500 mL O . Su) 500 mL <0
18 ppb 0.900 mL 0.9 500 mL <DO
32 ppb 1.60mL .0 500 mL SO0
100 ppb 5.00 mL 4 ol 500 mL <O
_ 180 ppb - 9.00mL 4 bl 500 mL $DO
OHours Date:7)3,5 WQTime: [74o  StartTime: [[, 2,4 Initials: |
STOCK

74

%0

48 Hours

Date:7.250% WQ Time: 1515

End Time: (5305,1 Initials: z;///w/

SmCK —— R ——— —_——_= mpvpres
;’;f - 8 @ R ;;A,_.-. |
155 7 ue | (62 Prt st
SN EN IR ER
74 174 179 174

@ Pass

[] Fail

OnC 3.2507 13}{



-MEC Analytical Systems, Inc.

Analytical Report
. Client: Poseidon
Project: Poseidon 1-Sample
Client Sample ID: Encina Cooling Water Discharge/Desal
RO Brine
MEC Test ID: C030806.0144

Date Received:
Date Test Started:
Date Test Ended:
Matrix:

Abalone Larval Development
MEC Testing Protocol No.: BIiO044
EPA/600/R-95/136

Test Organism: Haliotis rufescens

Treatments: 100, 50, 12, 6, 3 percent test substance, Seawater Control

Results

06 Aug 03
06 Aug 03
08 Aug 03
Liquid

Seawater Control 0.8760
3 0.8780

6 0.9160

12 0.8780

50 0.9100

100 0.8680

Chronic Toxicity Statement: Development data meet the assumptions of normality (Shapiro-Wilk's
Test, p > 0.01). Equality of variance was confirmed (Bartlett's Test, p = 0.20). Dunnetf's Multiple-

Comparison Test provided a NOEC (No-Observed-Effect-Concentration) of 100 percent and a LOEC
{Lowest-Observed-Effect-Concentration) of greater than 100 percent test substance.

Toxicity Statement: Test substance "Encina Cooling Water Discharge/Desal RO Brine" produced an
esfimated IC5, of greater than 100 percent test substance after 48 hours, using the red abalone,

Haliotis rufescens.

Toxicity Units Chronic (TUc): 1

Protocol Deviations: To ensure there were embryos for all test chambers, 700 rather than 1000

embryos were added to each chamber.

5/2¢/03

[

QA Offiger Date

Page 1 of 3
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Client:
Project:
Client Sample 1D:

"MEC Test ID:

MEC Analytical Systems, Inc.

Analytical Report
Poseidon Date Received: 06 Aug 03
Poseidon 1-Sample Date Test Started: 06 Aug 03
Encina Cooling Water Discharge/Desal  Date Test Ended: 08 Aug 03
RO Brine Matrix: Liquid

€030806.0144

Abalone Larval Development
MEC Testing Protocol No.: BIO044
EPA/600/R-95/136
Test Organism:  Haliotis rufescens

Test Solution Physical and Chemical Data

. Dissolved
Analyte: : Oxygen pH
' EPA Method: 360.1 150.1
Method Reporting Limit: ' 1% Sat. -

Initial (Day 0)
Seawater Control 94 15.6 32.4 7.7
3 95 16.1 32.8 7.8
6 96 15.0 324 7.8
12 95 15.0 32.8 7.8
50 95 16.3 33.9 7.9
100 95 16.3 35.3 - 79
Final (Day 2)
Seawater Control 93 15.5 324 8.0
3 95 15.5 32.5 8.0
6 95 15.4 32.7 8.0
12 96 15.4 32.8 8.0
50 97 15.6 33.9 8.0
100 94 16.6 35.3 8.0

*Water quality measured in surrogate chambers.



MEC Analytical Systems, Inc.
Analytical Report

Client; Poseidon Date Received: 06 Aug 03
Project: " Poseidon 1-Sample Date Test Started: 06 Aug 03
Client Sample ID: Encina Cooling Water Discharge/Desal  Date Test Ended: 08 Aug 03
RO Brine Matrix: Liquid
MEC Test ID: C030806.0144
APPENDIX
Pertinent Test Data

TEST: Abalone Larval Development, MEC Testing Protocol BiO044, EPA/600/R-95/136
TEST SUBSTANCE: Initial Salinity (100%) 35.3 ppt
DILUTION WATER: Treated Sea Water.

Salinity 32.4 ppt

pH 7.7

Dissolved Oxygen 94% saturation

Temperature 15.6 °C
TEST ORGANISM: Red Abalone, Haliotis rufescens , received from The Cuiltured Abalone, Goleta, CA.

6 males and 10 females were used (1 male and 4 females spawned).

TEST CHAMBER: 600 mL sterile polystryene flasks, five replicates for each of five concentrations of
effluent, and a seawater control. Test chambers contained 200mL test volume each.

EXPERIMENTAL DESIGN: 1. Encina Power Station (E.P.S.) personnel collected a 24-hour composite sample
of Encina Cooling Water Discharge at 1000 hours on Aug 6, 2003. E.P.S.
personnel prepared a mixture of the Encina Cooling Water Discharge with a grab
sample of the Desal RO Brine in a 10 to 1 ratio, respectively. MEC personnel
received approximately 10 liters of sample in 1 container at 1110 hours on the
same day. The temperature of the sample was 9.5°C and the dissolved oxygen
level was 78% saturation upon arrival at the MEC laboratory. Proper Chain of
Custody procedures were implemented.

2. The temperature of the effiuent was adjusted to 15 + 1°C.
3. Approximately 700 embryos were inoculated into each flask.

4. Test chambers were held at 15 + 1 °C during testing.
5. Light cycle was 16 hours tight to 8 dark.

REFERENCE TOXICITY: 1. ZnSO, Lot No. 15105L1, received 2/22/02, opened 12/3/02, expires 2/22/04.
~(Control Chart Attached) 2. LGy 13.75ppb

3. Laboratory Mean: 29.21 ppb

4. Test Date: 08/06/03 Within 95% Confidence Limits
EFFECT CRITERIA: Development
MORTALITY CRITERIA: > 80% normal development in the control. MSD < 20%.
STUDY DIRECTOR: A. Margolis
INVESTIGATORS: B. Hester, M.A. irwin, R, Dias, A. Margolis

Page 3 of 3
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Test: AB-Abalone Larval Development Test,

Species: HR-Haliotis rufescens

Sample ID: Encina Discharge/Desal RO Brine *

Start Date: 8/6/2003 23:30 -

.

Test ID: C030806.014%4
Protocol: EPAW 95-EPA West Coast *
Sample Type: EFF3-Power Plant .

End Date: 8/8/2003 00:¢ Lab ID: CAMEC-MEC Carlsbad .

Total Number
Pos] ID | Rep Group Counted Normal Notes

1 1 Control - 100 91
2 | 2 Control 100 81
313 Control 100 91
4 1 4 Control 100 86
515 Control 100 89
61 1 - 3.000 100 87
712 3.000 100 85
813 3.000 100 87
9] 4 3.000 100 85
101 5 3.000 100 95
111 1 6.000 100 93
121 2 6.000 100 93
131 3 6.000 100 91
141 4 6.000 100 92
151 6 6.000 100 89
16 ] 1 12,000 100 90
17] 2 12.000 100 84
18| 3 12.000 100 93
19| 4 12.000 100 80
201 § 12.000 100 92
211 1 50.000 100 92
2] 2 50.000 100 96
23] 3 50.000 100 91
24| 4 50.000 100 88
251 6 50.000 100 88
26 | 1 100.000 100 88
27 2 100.000 -100 86
28| 3 100.000 100 89
291 4 100.000 100 86
30{ § 100.000 100 85

- —

Comments:




- 48-HOUR CHRONIC TOXICITY DATA SHEET BIOO42
susmc s FOR ABALONE
DATE RECEIVED: L (. 0%
PROJECT:  “ibSotfon. 1-Sorgle DATE TEST STARTED: AN
CLENT SAMPLE ID: 2 (025 Ys . O\t DATE TEST ENDED: Y 94052,
MEC SAMPLE 1D, Mﬂﬁégmyﬁa&é{g MEC SOP NO.: . RO Yy
STUDY DIRECTOR: M 89 species: N rdecans
. Concentration 88 . ngp s::,‘:::y pH
By 0 0 fiours) Contro 74 d7¢ Js.¢ | ==.9q Fox
Brine-Gontrot=— , <
Date:ﬂ//‘/}m > 1¢< /s ) .8 3-2-.;% 1.8
time:/€ 10 ) g€ (5.0 32.4 3.8
2 ‘2— i 5’ /{. o 3-2 [ 8 3 " e
Technician: £ sO 95 /S.3 33.9 I
/00 95 [$,3 3s,3 Ty
“Hours Cortrl 93 Y 370 80
Brine-Conrtrel . >
: ) qs _ oYY XS )
o BIBICS 7 s 5 7% +
B 2 e
Techniek: & o9 qL 56 53 1)
: SPAWNING DATA -
it : Final S i : ertilization : No. Of Females: No. of Males:
msim_l_rﬁr? pa%ulgnme Fertizat ﬁeﬂ € .Mles L
Count/m. of Egg Dilution: 1. Q({ 2. H 2] 3 I T SL Mean: 200/3
Dltion Factor .G ut 200 glﬁ {do&gr—
VAL COUNT DATA
Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Conc. Nommal | Abnormal | Normal | Abnommal | Normal | Abnormal | Nomal | Abnomal | Nommal | Abnommal | fnitials
Gowel | 1 [ 4 g 19 1 97 13 R« AT VL
8dae—- . »
2 | %1 13 g s A WAS 25 1T 95s |PM
kS e T W 17 1T R[S AT Y
> dn /0 e /4 g3 1 7 O AD R L Y
o | 2 1¢g ]0% 73 719 2 AV Y
wo | Sy 1Y (- A (1 St 1= | o5 |15
ot ) 3g 30 o/ vV Zs 90 dikeecg A
gN gﬂﬁﬁg‘f oo DILUTION WATER BATCH: |0 00903
ORGANISMBATCH: TCA  — (i +712 pH: ?1’ po: A\ Teme: 15 é ]
HOBOTEMP.NO:. &2 /¢ ReF Tox: £Q2022.08 LoTNo.: [S1oSLl
TEST_LOCAmN: @99‘:‘7' 48HRLCSO: |3.F S TESTDATE: ¢ ﬂz
We ggpcp2 & §ST8%°?SSTR:A.13 SHELL DEVELOPMENT IN SURVIVING
TS e % o

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.



MEC Analyticél Systems, Inc.

Analytical Report

Client: Poseidon Date Received: 21, 23, 25 Jul 03
Project: Poseidon 1-Discharge Samples Date Test Started: 22 Jul 03
Client Sample ID: Enc. Cooling Water Discharge/Brine  Date Test Ended: 29 Jul 03
RO Desal Matrix: Liquid
MEC Sample ID:  C030721.0863, C030723.0163,
C030725.1763

Chronic 7-Day Survival/Growth Bioassay
MEC Testing Protocol: BIO063
EPA/600/R-95/136

Test Organism: Atherinops affinis
Age: 10 days old

. 23
3 25 23 92 1.326 1.106
6 25 25 100 1.197 1.197
12 25 23 92 1.359 1.250
50 25 25 100 1.367 1.367
100 25 24 96 1.162 1.119

Survival Endpoint Summary

Linear Interpolation

Chronic Toxicity Statement - Survival: Test substance Enc. Cooling Water Discharge/Brine RO Desal
and renewals produced 96 percent survival at the 100 percent concentration at the end of 7 days. The LCso
at 7 days was calculated to be greater than 100 percent test substance.

Toxicity, expressed as toxic units chronic (TUc), was calculated to be 1.

Protocol Deviations: The temperature of replicate 2 of the 6 percent concentration went above protocot
limits on Day 2 and replicate 3 of the 100 percent concentration did the same, on Day 3. The test chambers
were moved fo a different shelf and temperatures were within range for the remainder of the test. Since
there was no significant mortality seen in the test, this deviation is not expected to impact the significance of
the test results.
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