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Pacific Gas and Electric Company Diablo Canyon Power Plant
P.O. Box 56
Avila Beach, CA 93424
805/545-6000

Robert P. Powers
Vice President-Diablo Canyon
Operations and Plant Manager

May 19, 1997

PG&E Letter DCL-97-533

Mr. Roger W. Briggs, Executive Officer
California Regional Water Quality Control Board
Central Coast Region
81 Higuera Street, Suite 200
San Luis Obispo, CA 93401-5414

; .'•. 1 , ,,

" MAY23 1 997"

Dear Mr. Briggs:

Toxicity Test Data on Microbiocide and Corrosion Control Chemicals
Diablo Canyon Power Plant -- NPDES No. CA0003751

In response to your January 8, 1997 letter, PG&E is providing toxicity data and requesting your
concurrence of our revised treatment program for closed cooling water systems.

In a letter'dated May 23, 1996, PG&E requested your concurrence to revise our microbiological
and corrosion control treatment program for closed cooling water systems. PG&E proposed
decreasing allowable levels of Isothlazolin from 150 ppm to 13.5 ppm, Increasing glutaraldehyde
from 150 ppm to 300 ppm, and Increasing molybdate from 330 ppm to 583 ppm. Your response
dated January 8, 1997 requested results of toxicity testing of the entire treatment mixture for
potential synergistic effects. Since your concurrence was not provided in the January 8 letter,
verbal concurrence was given by CCRWCQB staff in a follow-up telephone conversation. It is
PG&E's intention to implement this program later this month.

The toxicity results are enclosed as requested and are summarized in the tables below. Most of
the listed solutions were further diluted 1:88 to simulate draining closed cooling water systems at
a rate of 250 gpm into the Auxiliary Salt Water (ASW) flow (minimum operational cooling water
flow). Chronic toxicity results indicate that the 300 ppm concentration of glutaraldehyde is slightly
more toxic than the 150 ppm concentration. Adjustments in concentrations of isothiazolin,
molybdate, and dispersants did not appear to significantly affect toxicity.

Acute Toxicity Test Results

Date
11/6/95
11/6/95
11/6/95
2/19/96

DCPP
Test #
221-R
222-R
225-R*
231-R

Test Solution Concentrations (ppm)
2.25 isothiazolin, 150 glutaraldehyde, 330 molybdate
13.5 isothiazolin, 150 glutaraldehyde, 330 molybdate
13.5 isothiazolin, 150 glutaraldehyde, 330 molybdate
2.25 isothiazolin, 150 glutaraldehyde, 330 molybdate

Toxicity Results
(TUa) (EC-50)

.6

1.9
7.0 1.4% (192 ppb)

3.3% (74 ppb)

* 225-R tested an undiluted sample of the aggregate solution.
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Chronic Toxicity Test Results

DCPP Results
Date Test # Test Solution Concentrations (ppm) (NOEC)
11/8/95 223-R 2.25 isothiazolin, 150 glutaraldehyde, 330 molybdate 32 (8.1 ppb)
11/8/95 224-R 13.5 isothlazolin, 150 glutaraldehyde, 330 molybdate 32 (8.1 ppb)
2/14/96 230-R* 2.25 isothiazolin, 150 glutaraldehyde, 330 molybdate 10 (8.0 ppb)
2/28/96 233-R 13.5 isothiazolin, 300 glutaraldehyde, 330 molybdate 5.6
4/17/96 236-R 13.5 isothiazolin, 300 glutaraldehyde, 583 molybdate 5.6
5/15/96 237-R** 13.5 isothiaz.olin, 300 glutaraldehyde, 583 molybdate 5.6

* 230-R was a partially diluted sample of ICW coolant that had been in the system.

237-R tested a solution of the closed cooling water aggregate, including dispersants.

All releases from intake cooling water systems, such as cleaning (feed and bleed) operations and
routine maintenance, are directed to Discharge 001. The permanent re-route of the drainage
from the intake cooling water systems has recently been completed and is currently being used.

In the May 23, 1996 letter, PG&E committed to draining closed cooling water systems into the
cooling water flow at rates such that closed cooling water concentrations remain well below the
"No Observable Effect Concentration" (NOEC) at Discharge 001. Plant procedures and
equipment limitations ensure that maximum drain down rates are not exceeded.

As discussed above, PG&E has determined that implementation of the modified microbiological
growth and corrosion control program will not significantly change the character of the discharge
from the plant. We are requesting your review and written concurrence with implementation of
this modified program.

Please provide your concurrence by signing in the space provided on the enclosed copy of this

letter and returning it in the enclosed envelope.

If you have any questions, please contact Drew Squyres at (805) 545-4439.

Sincerely,

Robert P. Powers

Enclosure

97-533/J LK/TJW/935
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CONCURRENCE

I concur with implementation of the revised
microbiological growth and corrosion control program
as described above.

Signature: (L, 64 "
DaPt R' eW.B'ridd-

Date: -14 &77________
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bcc: JAHays
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Report Issued: November 29. 1995 Report ODES420-95.19

PACIFIC GAS AND ELECTRIC COMPANY
P.O. BOX 56

AVILA BEACH, CALIFORNIA 93424

LABORATORY REPORT

SUBJECT: ACUTE TOXICITY ASSESSMENT OF ICW ISOTHIAZOLIN AGGREGATE
STOCK SOLUTION

Introduction:

Three acute toxicity bioassays were conducted at the Diablo Canyon Biological Laboratory on Isothiazolin
aggregate solutions that were mixed to match concentrations in the ICW freshwater system. Two stock solutions
(2.25 ppm and 13.5 ppm Isothiazolin) were each mixed with 330 ppm Molybdate and 150 ppm Glutaraldehyde.
The 2.25 ppm solution is the current RWQCB limit and recommended initial dose. The 13.5 ppm solution is the
maximum dose allowable under Federal law. Each stock solution was further diluted 1:88 to simulate the dilution
from discharging 250 gallons per minute of ICW stock solution into the ASW flow with both ASW pumps
operating. The first two bioassays (DCPP-221 and DCPP-222) tested acute toxicity of these solutions. A third
solution of the undiluted 13.5 ppm Isothiazolin/Molybdate/ Glutaraldehyde solution was used for EC-50 testing
(DCPP-225).

Methods:

The bioassays were a standard 96-hour static acute toxicity test conducted using the guidelines in Kopperdahl
(1976) and EPA (1985). Juvenile red abalone (Haliotis rufescens) were used as the test species in the diluted stock
solutions tests. Fathead Minnows (Pimephales promelas) were used as the test species in the EC-50 test.

Results:

Test results are summarized in the following table. Both diluted stock solution bioassays (DCPP-221 and
DCPP-222) indicated toxicity. As expected the 13.5 ppm solution was more toxic than the 2.25 ppm solution. The
EC-50 for Fathead Minnows was 1.422 (or 192 ppb). All measured chemical and physical parameters fell within
accepted limits. The one mortality that occurred in the control was due to desiccation during an attempted escape.
Data sheets and statistical analysis are attached.

SUMMARY OF RESULTS

Toxicity
Assay No. Date Tested Solution (TUa) EC-50

DCPP-221 11/6-10/95 2.25 ppm Diluted Aggregate .6 (12% mortality)
DCPP-222 11/6-10/95 13.5 ppm Diluted Aggregate 1.9 (76% mortality)
DCPP-225 11/6-10/95 13.5 ppm Aggregate 7.0 (90% mortality) 1.4% (192 ppb)

References:

Kopperdahl, Fredric R. 1976. Guidelines for Performing Static Acute Toxicity Fish Bioassays in Municipal and
Industrial Wastewaters. State Water Resources Control Board, and California Department of Fish and
Game.

EPA, 1985. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms. Third
Edition. EPA/600/4-85/013

Distribution: AM1Jackson Date: , . 1 11,Is-
RWLorenz TestedBy: By: '
H-Durnsey Approved:
DCSommerville File No.:
DASquyres _
RMS Indexer



70-327 (3/88) PACIFIC GAS & ELECTRIC COMPANY
Technical and Ecological Services

DIABLO CANYON BIOLOGICAL LABORATORY
STATIC BIOASSAY REPORT SHEET

One Concentration

Procedure 2.3
Revision 1
Attachment 5

ASSAY NO. DCPP - 221

TEST ORGANISM DATA:
TEST ORGANISM: Red Abalone, Haloitis rufescens
SOURCE: Cayucos Abalone Farm Inc., Cayucos Callfdrnla
AVERAGE LENGTH: 9 mm RANGE: 8 - 10 mm
ACCLIMATION TIME: 3 Hours TEMP : 15.5 D. Celsius
WATER SOURCE : DCPP Biological Laboratory Intake Pump

TEST SOLUTION DATA:
SOURCE OF TEST SOLUTION:
2.25 ppm Isothlazolin Aggregate Solution
Diluted 1188 In Control Seawater
DILUTION PREPARED: PREPARED BY:
1116/95 @ 14:47 - 15:04 BK Cunningham

DATE STARTED: 6-Noý-95 TIME STARTED: 15:28 HOURS

VOLUME/DEPTH OF TEST SOLUTION: 16 Liters / 19 cm RENEWAL OF TEST SOLUTIONS AT: 0 Hour Intervals
TYPE OF AERATION : Blo. Lab. Ring Compressor System ORGANISMS PER CONCENTRATION: 25

DILUTION WATER SOURCE : Biological Lab. Pump Seawater

TEST CONCENTRATIONS

o HOURS
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Lller)
PH
SALINITY/HARDNESS

24 HOURS
.!ORGANISMS SURVIVING

SURVIVAL
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Liter)
PH

48 HOURS
CRGANISMS SURVIVING
% SURVIVAL

TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/LIter)
PH

72 HOURS
ORGANISMS SURVIVING
% SURVIVAL

TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Llter)
PH

96 HOURS
ORGANISMS SURVIVING
% SURVIVAL
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Liter)
PH
SALINFTY/HARDNESS

2.25 ppm ISO 1/88

15.6

7.9
8.2
33.0

25
100

16.0

7.8
8.1

25

100

16.3

7.8

8.1

25

100

16.9

7.7

8.1

22

88

17.3

7.7
8.1

33.1

CONTROL

15.6
7.8
8.1

33.1

25

100
16.0
7.5
8.1

25
100
16.3
7.6
8.1

24
96

16.9
7.6
8.1

24
96

17.3
7.5
8.1

33.5

INITIALS

BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC
BKC

U::
Procedure No.
Temperature Probe No.
Calibration Due Date

0.6
2.3
83

28-Jun-96

TESTED BY: B r-na K un inqbvm

Reviewed By ...



70-327 (3/88) PACIFIC GAS & ELECTRIC COMPANY
Technical and Ecological Services

DIABLO CANYON BIOLOGICAL LABORATORY
STATIC BIOASSAY REPORT SHEET

One Concentration

Procedure 2.3
Revision 1
Attachment 5

ASSAY NO. DCPP - 222

TEST ORGANISM DATA:
TEST ORGANISM: Red Abalone, Hallolls rufescens
SOURCE : Cayucos Abalone Farm Inc.. Cayucos California
AVERAGE LENGTH: 9 mm RANGE: 8 - 11 mm
ACCLIMATION TIME: 3 Hours TEMP : 15.5 0. Celsius
WATER SOURCE : DCPP Biological Laboratory Intake Pump

TEST SOLUTION DATA:
SOURCE OF TEST SOLUTION:
13.5 ppm Isothlazolin Aggregate Solution
Diluted 1/88 In Control Seawater
DILUTION PREPARED: PREPARED BY:
11/6/95 @ 14:47 - 15:04 BK Cunningham

DATE STARTED: 6-Nov-95 TIME STARTED: 15:28 HOURS

VOLUME/DEPTH OF TEST SOLUTION : 16 Liters / 19 cm RENEWAL OF TEST SOLUTIONS AT: 0 Hour Intervals

TYPE OF AERATION : Blo. Lab. Ring Compressor System ORGANISMS PER CONCENTRATION: 25
DILUTION WATER SOURCE: Biological Lab. Pump Seawater

TEST CONCENTRATIONS

0 HOURS
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Liter)

PH

SALINITY/HARbNESS

24 HOURS
eORGANISMS SURVIVING
-01 SURVIVAL

• TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Liter)
PH

48 HOURS
CRGANISMS SURVIVING

SURVIVAL
TEMPERATURE (Degrees Celsius)

DISSOLVED OXYGEN (mg/Liter)

PH

72 HOURS
ORGANISMS SURVIVING

% SURVIVAL
TEMPERATURE (Degrees Celsius)

DISSOLVED OXYGEN (mg/Liter)

PH

96 HOURS
ORGANISMS SURVIVING

% SURVIVAL
TEMPERATURE (Degrees Celsius)

DISSOLVED OXYGEN (mg/Liter)

PH

SALINITY/HARDNESS

13.5 ppm ISO 1/88

15.6
7.9
8.2

33.0

25
100
16.0
7.8
8.2

24
96

16.3
7.7

8.1

22
88

16.9
7.7
8.1

6
24

17.3
7.8
8.2

33.0

CONTROL

15.6

7.8

8.1

33.1

25
100

16.0

7.5
8.1

25
100

16.3

7.6
8.1

24
96

16,9

7.6

8.1

24
96

17.3

7.5

8.1

33.5

INITIALS

BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC

BKC
BKC
BKC
BKC
BKC
BKC

ru:
Procedure No.
Temperature Probe No.
Calibration Due Dale

1.9
2.3
83

28-Jun-96

TESTED BY: B aln-1an "Cun nom-,r

Reviewed By 1
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DCPP - 221 , DCPP - 222 Acute Bioassay Average Length of Test Abalone

Shell Lengths of Test Animals in millimeters :

CONTROL

9
8
9
9
9
10
9
8
9
8
8
10
9
9
9
9
10
9
9
9
8
9
10
9
8

2.25 ppm ISO

9
10
8
8
9
9
9
10
8
8
9
8
9
10
9
10
10
9
9
9
10
8
8
8
10

9.0

0.79

13.5 ppm ISO

10

9
11
11
9
10
11
10"
10
8
9

9

8
10
8
9
10
8
9
9
9
9
9
9
10

9.4

0.91

8.9

8 - 10 Mm

AVERAGE 8.9

STDEV. 0.64

Average Length Control and 2.25 ppm ISO

Range :

Average Length Control and 13.5 ppm ISO

Range :

9.1

8- 11 mm

96 Hour Static Test November 06 - 10 , 1995 C 15:28



70-328 (3'8a)

TEST ORGANISM DATA:
TEST ORGANISM: Fathead Minnow Pimephate, promalas
SOURCE: Thomas Fish Company Inc.. Anderson. California
MEAN LENGTH : 4.1 mm Range : 3.7 - 4.4 mm MEAN WEIGHT: 0.92 grams
ACCLIMATION TIME: 72 Hours Temperature : 15 - 16 0. Celsius
WATER SOURCE: Cullgan San Paso Co.. inc. Purilied Bottled Drinking Water

PACIFIC GAS & ELECTRIC COMPANY

Diablo Canyon Biological Laboralory
STATIC BIOASSAY REPORT SHEET

Five Concenlrallons

ASSAY NO. DCPP - 225

Procedure 2.3
Revision 2
Attachment '6

TEST SOLUTION DATA:
SOURCE OF TEST SOtUTEK :
13.S ppm Isothlazolln Aggregate Stock Solution
(13.5 ppm ISO 1 330 ppm Mo04 1 150 ppm Glularaldehyde}
DILUTIONS PREPARED: PREPARED BY:
06 November 1995 @ 18:10 - 19:25 B.K. Cunningham

DATE STARTED : 06 November 1995 TYPE OF AERATION: Biological Laboralory Ring Compressor Syslem TIME STARTED: 20:03 IS

VOLUME of TEST SOLUTION: 4.5111em DILUTION WATER SOURCE: RENEWAL OF TESTSOLUTIONSAT: 0 Hour Intervals
DEPTH of TEST SOLUTION: 30 Centimeters Culigan San Paso Co., Inc. Purified Bottled Drinking Water ORGANISMS PER CONCENTRATION: 1 0

TEST CONCENTRATIONS

0 HOURS
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/.iler)
Ph
CONDUCTIVITY uS/cm
ALKALINITY as mg/L CaCO3 equivalent
HARDNESS as ppm CaCO3

24 HOURS
ORGANISMS SURVIVING
% SURVIVAL
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/Ltler)
Ph

48 HOURS
ORGANSMSSURVIVNG
% SURVIVAL
TEMPERATURE (Degrees Ceisius)
DISSOLVED OXYGEN (rrqpir)
Ph

72 HOURS
GANS• M SURVIVNG

% SURVIVAL
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mg/ilier)
Ph

96 HOURS
ORGANISMSSURVIVING
% SURVIVAL
TEMPERATURE (Degrees Celsius)
DISSOLVED OXYGEN (mgnLiter)
Ph
CONDUCTIVITY uS/cm

CONTROL

15.5
7.2
6.5

7
3.0
1.6

10
100
15.7
6.6
6.5

10
100
15.7
6.7
6.5

10
100
16.7
7.7
6.6

10
100
15.7
7.4
6.6
20

1.00% 1.80%

15.5 15.5
7.6 7.4
6.6 6.7
19 29
3.2 3.0
1.4 1.4

10 4
100 40
15.7 15.7
6.5 6.7
6.6 6.7

10 3
100 30
15.7 15.7
6.8 6.9
6.7 6.7

10 1
100 10
16.7 16.7
7.5 7.8
6.7 6.8

10 1
100 10
15.7 15.7
7.2 7.6
6.8 6.8
38 48

3.20%

15.5
7.7
6.8
46
4.2
2.4

0
0

15.7
6.8
6.8

0
0

0
0

0
0

5.60%

15.5
7.7
6.9
76
5.8
1.6

0
0

15.7
6.8
6.8

0
0

0
0.

0
0

10.00% INITIALS

15.5 BKC
7.6 BKC
7.1 BKC
125 EKC
8.2 BKC
1.2 BKC

0 BKC
0 BKC

15.7 BKC
6.7 BKC
7.0 BKC

0 BKC
0 BKC

BKC
BKC
BKC

0 BKC
0 BKC

BKC
BKC
BKC

0 BKC
0 91KC

BKC
BKC
BKC.
BKC

Temperature Probe Number:
Calibration Due Dale :

681
22-Mar-96 Tested By : Bryan K. CunnIngh m•.,.Revi-e- BReviewed By :



o Diabto Canyon Biological Laboratory

Test Date: 11/06/95 Test Number: DCPP-225
Sample Date: 11/06/95 Test Material: Isothiazolin ppm

Species: Pirephates promelas Source: CA0003751
Test Type: Acute - 96 hours RWOCB NPOES permit

Olabio Canyon Power Plant

SUMMARY

End Point Day Transformation Conc #Reps Mean StDev X Surv

Proportion Alive Arc sine sqrt w/ adj.
X 0.000 D 1 1.41 0.000
X 1.000 D 1 1.41 0.000
X 1.800 D 1 .32 0.000

3.200 D 1 .16 0.000
5.600 D 1 .16 0.000

10.000 D 1 .16 0.000

Proportion Alive 4 No transformation
0.000 D 1 1.00 0.000
1.000 D 1 1.00 0.000
1.800 D 1 .10 0.000
3.200 D 1 0.00 0.000
5.600 D 1 0.00 0.000

10.000 0 1 0.00 0.000

X i indicates concentrations used in calculations

- HYPOTHESIS TEST "

End Point Day Transformation/Analysis NOEC LOEC TU MSE MSD

Proportion Alive • Arc sine sqrt w/ adj.
Dunnett + t-test

PROPORTION POINT ESTIMATE

End Point Day Method P Cone 95% CI TU

Proportion Alive • Spearman-Karber
EC 50 1.422 1.27 - 1.59 70.32



DCPP - 225 Freshwater LC50 Acute Bioassay Isothiazolin Toxicity Analysis

Length and Weight of Test Animals ( Fathead Minnows)

CONTROL % 1.0 % 1.8 % 3.2 % 5.6 % 10.0

Length Weight Length Weight Length Weight Length Weight Length Weight Length Weight

.4.0

4.1
4.3

3.9
4.1
4.2
4,2
4.2

4.1
3.9

0.91

0.86
1.03

0.77
0.80
0.92
0.90
0.94
0.92

0.79

3.9

3.9
4.1

4.2
4.0
4.3
4.3
3.8
3.9

3.8

0.73

0.76

0.84

0.92
0.88
1.02
1,09
0.85
0.77
0.67

4.2
4.1

4.0

4.1
4.2
3.7
4.1
4.2
3.8
3.9

0,92
0.96
0.84

0.93
0.89
0.73
0.91
1.22
0.85
0.96

4.3
4.1

4.2
4.1
4,4
3.8
4.1
4.1
4.0
4.1

1.07
0.91

0.98

0.93
1.12
0.79
0.82
0.99
0.93
0.96

4.0
4.3

3.9

4.0
4.4
4.0
3.8
3.9
4.1
4.2

0.87
0.96
0.89

0.95
1.27
0.96

0.81
0.79
0.95
1.09

4.3

3.8

4.1

4.0

3.9

4.2

4.0

3.9

3.9

4.1

1.11

0.76

1.03

1.05
0.85
1.04

1.01
0.83
0.84
1 .03

Mean 4,1 0.88 4.0 0.85 4.0 0.92

0.18 0.13

4.1 0.95 4.1 0.95 4.0 0.96

0.15 0.12STD, 0.13 0.08 0.19 0.13 0.16 0.10 0.19 0.14

Average Length of Test Animals

Range:

Average Weight of Test Animals:

Range:

4.1 millimeters

3.7 - 4.4

0.92 grams

0.67 - 1.27

96 Hour Static Test November 06 - 10 .1995 @ 20:03



Report Issued: November 29, 1995 Report ODES420-95.20

PACIFIC GAS AND ELECTRIC COMPANY
P.O. BOX 56

AVILA BEACH, CALIFORNIA 93424

LABORATORY REPORT

SUBJECT: CHRONIC TOXICITY ASSESSMENT OF ICW ISOTHIAZOLIN AGGREGATE
STOCK SOLUTION

Introduction:

Two chronic toxicity bioassays were conducted at the Diablo Canyon Biological Laboratory on Isothiazolin
aggregate solutions that were mixed to match concentrations in the ICW freshwater system. Two stock solutions
(2.25 ppm and 13.5 ppm Isothiazolin) were each mixed with 330 ppm Molybdate and 150 ppm Glutaraldehyde.
The 2.25 ppm solution is the current RWQCB limit and recommended initial dose. The 13.5 ppm solution is the
maximum dose allowable under Federal law. Each stock solution was further diluted 1:88 to simulate the dilution
from discharging 250 gallons per minute of ICW stock solution into the ASW flow with both ASW pumps
operating. These diluted stock solutions were used for chronic toxicity testing. A reference toxicant test using
Zinc Sulfate was also conducted.

Methods:

The bioassays (DCPP-223, DCPP-224, DCPP-223Z) were 48 hour chronic toxicity tests conducted using a
state approved protocol developed by the Water Resources Control Board. Larval red abalone (Haliotis rufescens)
were used as the test organism.

Result:

Results are summarized in the following table, In the 2.25 ppm Isothiazolin test, the highest concentration
not significantly different from the Control (NOEC) was the 32% (or 8.1 ppb) concentration. Toxicity (TUc) =
100/NOEC = 3.13. The lowest concentration that was significantly different from the control (LOEC) was the
56% (or 14.2 ppb) concentration. In the 13.5 ppm Isothiazolin test, the highest concentration not significantly
different from the Control (NOEC) was the 20% (or 30.3 ppb) concentration. Toxicity (TUc) = 100/NOEC = 5.00.
The lowest concentration that was significantly different from the control (LOEC) w:as the 32% (or 48.5 ppb)
concentration. The data were analyzed using ANOVA with Dunnet's Test. Effluent tests and the reference
toxicant test met all test acceptance criteria. Data sheets and statistical analysis results are attached.

SUMMARY OF RESULTS

Assay No. Date Tested Toxicity (TUc) NOEC LOEC

2.25 Isothiazolin Aggregate Solution
DCPP-223 November 8-10, 1995 3.13 32 (8.1 ppb) 56 (14.2 ppb)

13.5 Isothiazolin Aggregate Solution
DCPP-224 November 8-10, 1995 5.00 20 (30.3 ppb) 32 (48.5 ppb)

Reference Toxicant
DCPP-223Z November 8-10, 1995 3.13 32 ug/l 56 ug/1

References:

State of California. October 1990. Procedures Manual for Conducting Toxicity Tests Developed by the Marine
Bioassay Project. Water Resources Control Board.

Distribution: AMJackson
HRunsey
DCSomrnerville
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DCPP -223 Chronic Larval Abalone Bioassay Toxicity Analysis ol 2.25 ppm Isothiazolin Aggregale Solu lion

'Is CS 6critrencrgon ofi Number Numbiler l'erctnet-,,e ofi Piean % Smsnduird N eun Iless ",Ieu tlu Pcenu 4  f ~ n A4
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I Nm.inlwr ISttwk S44tloi..n I .arve 1. IdtvC Uo.srvue I LurVa NorinMi I.. I)cvialilln Ievi:,li..n I.urv:,e I .ar v.

16
26
40
50
57

3
17
29
34
62

12
33
44
83
87

7
32
70
82
88

-9
58
69
78
84

1
19

49
67
90

38
45
56
60
73

10
30
39
47
53

0.0%
Control 0.45 uM

Filleted Seawaler

0.1%

1.0%

10.0%

20.0%

32.0%

56.0%

100.0%

9
5
A
6
11

8

2
4
6
8

4
3

12
4
5

8
5

10
11
8

13
17
7
5

13

14
12
11
16
10

78
91
96
101
59

191
183
199
191
200

191
195
196
194
189

192
198
196
194
192

196
197
188
196
195

192
195
190
189
192

187
183
193
195
187

186
188
189
184
190

122
109
104
99

141

9
17
1

9
0

95.50%
97.50%
98.00%
97.00%
94,50%

96.00%
99.00%
98.00%
97.00%
96.00%

98.00%
98.50%
94.00%
98.00%
97.50%

96.00%
97.50%
95.00%
94.50%
96.00%

93.50%
91.50%
96.50%
97.50%
93.50%

93.00%
94.00%
94.50%
92.00%
95.00%

61.00%
54.50%
52.00%
49.50%
70.50%

4.50%
8.50%
0.50%
4.50%
0.00%

0.965

0.972

0.972

0.958

0.945

0.937

0.575

0.036

0.015

0.013

0.018

0.012

0.024

0.012

0.084

0.035

0.950

0.959

0.954

0.946

0.921

0.925

0.491

0.001

0.980

0.985

0.990

0.970

0.969

0.949

0.659

0.07 1

4.50%
2.50%
2.00%
3.00%
5.50%

4,00%
1.00%
2.00%
3 00%
4 00%

2,00%
1.50%
6 00%
2.00%
2 50%

4 00%
2.50%
5.00%
5 50%
4.00%

6 50%
8.50%
3.50%
2.50%
6.50%

7.00%
6.00%
5 50%
8.00%
5.00%

39.00%
45.50%
48.00%
50.50%
29.50%

95.50%
91.50%
99.50%
95.50%
100.00%

0.035

0028

0.028

0 042

0.055

0 063

0.425

0.964

48 Hour Static Tast November 08 - 10 , 1995 @ 20:05



DCPP - 223 Chronic Larval Abalone Bloessay Toxicity Analysis of 2.25 ppm Isothlazolln Aggregate Solution
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Diablo Canyon Biological Laboratory

Test Date: 11/08/95 Test Number: DCPP-223
Sample Date: 11/08/95 Test Material: Effluent - Power Plant X

Species: Haliotis rufescens Source: CA0003751
Test Type: Chronic RWQCB NPDES permit

Diabto Canyon Power Plantfe• ••@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeee~eeeeeeeeeeeeeeee•ee~eeeeeeeeeeeeeeeee

SUMMARY

End Point Day Transformation Conc #Reps Mean Stoev X Surv

Proportion Normal Arc sine sqrt w/out adj.
X 0.000 D 5 1.39 .039
X .010 D 5 1.41 .043
X 1.000 D .5 1.41 .049
X 10.000 0 5 1.37 .030
X 20.000 D 5 1.34 .056
X 32.000 D 5 1.32 .025
X 56.000 D 5 .86 .087
X 100.000 D 5 .16 .120

Proportion Normal No transformation
0.000 D 5 .97 .015

.010 0 5 .97 .013
1.000 0 5 .97 .018

10.000 D 5 .96 .012
20.000 D 5 .95 .024
32.000 D 5 .94 .012
56.000 D 5 .58 .084

100.000 0 5 .04 .035

X =indicates concentrations used in calculations

- HYPOTHESIS TEST -

4,
.1~

End Point Day Transformation/Analysis NOEC LOEC TU MSE MSO

Proportion Normal Arc sine sqrt w/out adi.
Dunnett 32.000 56.000 3.13 .004 .044

End Point Day Method P Cone 95% Cl TU

Proportion Normal Probit
EC 10 41.042 36.98 - 44.37 2.44
EC 15 44.111 40.25 - 47.29 2.27
EC 25 49.068 45.55 - 52.04 2.04
EC 40 55.541 52.41 58.39 1.80
EC.50 59.839 56.84 - 62.78 1.67



DCPP - 224 Chronic Larval Abalone Bioassay Toxicity Analysis ol 13.5 ppm Isothlazolin Aggregate Solution

Test Conccntration ot Number Number Percentage of Mean % Standard Mean less Mcan plus Percentai of Mean%
Conlaincr 1189 lsolhiazotln A bnrmal Normal Normal Normal I Deviation Standard Standard Abnormal Abnormal

I Number I Stock Solution L.arvae Larvae I L.vu Larvae I Normat L. I D n Deviali.n I ..arvae uarvu-

16
26
40
5o
57

11
48
55
74
75

27
31
51
66
85

8
24
42
77
89

13
18
20
46
79

6
14
23
80
81

2
25
36
52
54

4
35
43
61
86

0.0%
Control 0.45 um
Filtered Seawater

0.1%

1.0%

10.0%

20.0%

32.0%

56.0%

100.0%

9
5
4
6

11

4
9
9
5
9

4
7
4
6
9

15
9

13
10
15

27
13
10
9

21

33
72
45
54
58

193
188
181
190
180

200
200
200
200
200

191
195
196
194
189

196
191
191
195
191

196
193
196
194
191

185
191
187
190
185

173
187
190
191
179

167
128
155
146
142

7
12
19
10
20

0
0
0
0
0

95.50%
97.50%
98.00%
97.00%
94.50%

98.00%
95.50%
95.50%
97.50%
95.50%

98.00%
96.50%
98.00%
97.00%
95.50%

92.50%
95.50%
93.50%
95.00%
92.50%

86.50%
93.50%
95.00%
95.50%
89.50%

83.50%
64.00%
77.50%
73.00%
71.00%

3.50%
6.00%
9.50%
5.00%
10.00%

0.00%
0.00%
0.00%
0.00%
0.00%

0.965

0.964

0.970

0.015

0.012

0.011

0.014

0.039

0.073

0.028

0.000

0.950

0.952

0.959

0.924

0.881

0.665

0.040

0.000

0.980

0.976

0.981

0.952

0.959

0.811

* 0.096

0.000

4.50%
2.50%
2.00%
3.00%
5.50%

2.00%
4.50%
4.50%
2.50%
4.50%

2.00%
3.50%
2.00%
3.00%
.4.50%

7.50%
4.50%
6.50%
5.00%
7,50%

13.50%
6.50%
5.00%
4.50%
10.50%

16.50%
36.00%

22.50%
27.00%
29.00%

96.50%
94.00%
90.50%
95.00%
90.00%

100.00%
100.00%
100.00%
100.00%
100.00%

0.035

0.036

0.030

0.062

0,080

0.262

0.932

1.000

0.920

0.738

0.068

0.000

48 Hour Static Test November 08 - 10, 1995 @ 20:05



DCPP - 224 Chronic Larval Abolono Bloassay Toxicity Analysis of 13.5 ppm Isothlazolin Aggregate Solution
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Diablo Canyon BioLogical Laboratory

Test Date: 11/08/95 Test Number: DCPP-224
Sample Date: 11/08/95 Test MateriaL: Effluent - Power Plant %

Species: Hatiotis rufescens Source: CA0003751
Test Typez Chronic RWOCB NPOES permit

Diablo Canyon Power Plant

SUMMARY

End Point Day Transformation Conc #Reps Mean StDev X Surv

Proportion Normal Arc sine sqrt w/out adj -
X 0.000 0 5 1.39 .039
X .010 o 5 1.38 .035
X 1.000 0 .5 1.40 .031
X 10.000 0 5 1.32 .029
X 20.000 0 5 1.29 .070
X 32.000 0 5 1.04" .084
X 56.000 0 5 .26 .057

100.000 D 5 0.00 0.000

Proportion Normal No transformation
0.000 0 5 .97 .015

.010 0 5 .96 .012
1.000 0 5 .97 .011

10.000 0 5 .94 .014
20.000 D 5 .92 .039
32.000 0 5 .74 .073
56.000 D 5 .07 .028

100.000 0 5 0.00 0.000

X = indicates concentrations used In catcutations

° - HYPOTHESIS TEST -

End Point Day Transformation/Anatysis NOEC LOEC TU MSE MSD

Proportion Normal Arc sine sqrt w/out adj.
Steel many-one rank test 20.000 32.000 5.00 .002 .033

" - PROPORTION POINT ESTIMATE - °

End Point Day Method P Conc 95% CI TU

Proportion Normal Probit
EC 10 27.632 24.34 30.19 3.62
EC 15 29.446 26.33 31.90 3.40
EC 25 32.344 29.50 " 34.69 3.09'
EC 40 36.077 33.51 38.43 2.77
EC 50 38.528 36.04 - 41.03 2.60



DCPP - 223 , DCPP - 224 Chronic Larval Abalone Bioassay Zinc Sullate Reference Toxicant Preparations

Test Tuxlant Number Number Percentage of Mean % -Sandard Mean less Mean plu Percentage of Mean %
Container Concentration Abnormal Normal Normal Normal Dcvlallon Standard Standard Abnormal Ahnormal

Number u• pcr Liter Larvae Larvae Larvae Larvae Normal L Deviation Deviation Larvae Larvae

16

26
40

50
57

22
41
59
64
76

5
37
63
68
71

15
21
28
65
72

0.0%
Control 0.45 um
Flilered Seawaler

18.0

32.0

56.0

9
5
4

6
11

6

9

10
11
6

9
22
24

17
10

118
152
147
176
145

191
195
196

194

189

194
191
190
189
194

191
178
176
183
190

82
48
53
24
55

95.50%
97.50%
98.00%
97.00%
94.50%

97.00%
95.50%
95.00%
94.50%
97.00%

95.50%
89.00%
88.00%
91.50%
95.00%

41.00%
24.00%
26.50%
12.00%
27.50%

0.965

0.958

0.918

0.262

0.015

0.012

0.034

0.103

0.950

0.946

0.980

0.970

4.50%
2.50%
2.00%

3.00%
5.50%

3.00%
4.50%
5.00%
5.50%
3.00%

4.50%
11.00%
12.00%

8.50%
5.00%

59.00%
76.00%
73.50%
88.00%
72.50%

0.035

0.042

0.884 0.952 0.082

0.159 0.365 0.738

48 Hour Static Test November 08. 10, 1995 @ 20:05



DCPP - 223 , DCPP - 224 Chronic Larval Abalone Bloassay November 0840 . 1295 Zinc Sulfate Reference Toxicent Preparations
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Diablo Canyon Biotogicat Laboratory

Test Date: 11/08/95 Test Number: OCPP-223Z
Sample Date: 11/08/95 Test Material: Zinc sulfate ug/L

Species: Hatiotis rufescens Source: REF
Test Type: Chronic Reference Toxicant

f 4d~gi gdoi eeeee*eeeeeeeeeeeeeeeE
SUMMARY

End Point Day Transformation Conc #Reps Mean StDev % Surv

Proportion Normal Arc sine sqrt H/out adj.
X 0.000 0 5 1.39 .039
X 18.000 0 5 1.37 .029
X 32.000 0 5 1.29 .064
X 56.000 D 5 .53 .122

Proportion Normal No transformation
0.000 D 5 .97 .015

18.000 D 5 .96 .012
32.000 D 5 .92 .034
56.000 0 5 .26 .103

X indicates concentrations used in calculations

HYPOTHESIS TEST

End Point Day Transformation/Analysis NOEC LOEC TU MSE MSD

Proportion Normal Arc sine sqrt w/out adj.
Dunnett 32.000 56.000 .005 .047

o - PROPORTION POINT ESTIMATE - 0

End Point Day Method P Cono 95% CI TU

Proportion Normal Probit
EC 10 35.368 33.80 - 36.75
EC 15 37.544 36.08 - 38.84
EC 25 41.004 39.71 - 42.16
EL 40 45.433 44.33 - 46.45
EC 50 48.324 47.30 - 49.30

° •-b



PHYSICAL and CHEMICAL MEASUREMENTS
Larval Red Abalone Chronic Bloassay
Diablo Canyon Biological Laboratory

Test Start Date/Time : 08 November 1995 @ 20:05 Bioassay Number (s) : DCPP - 223. DCPP - 224

Test Finish Date/Time : 10 November 1995 @ 20:05 Dilution Preparation Date (s, : November 08 . 1995

Test Organism , Haliotis rufescons

MEASUREMENTS AT START OF ASSAY MEASUREMENTS AT FINISH OF ASSAY

CONTAINER PH D. OXYGEN SALINITYPH D.OXYGEN SALINITY

CONTROL 8.1 7.7 33.5 26 8.1 7.4 34.27

REFERENCE TOXICANT: ZnSO4

____/_L__17.733. 76 1 8.1 7.5__33.5

32u L 8,1 7.6 33.3 . 63 8.1 7.4 33.8

56_ug /L__- 8.1 7.5 33.3 72 8.1 7.5 33.4

Solution Source 2.25 ppm Isothiazolin Stock 1188 Dilution Dilution Prrepad November 08 , 1995

0.10% 8.1 7.7 33,4 62 8.1 7.2 33.8

1.00% 8.1 7.5 33.4 .. 12 8.1 7.3 34.5

10.00% 8.1 7.5 33.5 32 8.1 7.4 34.0

20.00% 8.1 7.6 33.4 84 8.1 7.1 33.6

32.00%. 8.1 7.4 33.4 19 8.1 7.3 34.2

56.00% 8.1 7.5 33.2 60 8.1 7.2 33.6
100.00% 8.1 7.6 33.1 30 8.1 7.5 33.4

Solution Source 13.5 ppm Isothiazotlin Stock 1/88 Dilution Dilution Prepared November 08 1995

0.10% 8.1 7.7 33.4 74 8.1 7.3 33.6

1.00% 8.1 7.6 33.4 31 8.1 7.4 33.7

10.00% 8.1 7.5 33.4 42 8.1 7.2 33.7

20.00% 8.1 7.5 33.3 . 13 8.1 7.7 34.1

32.00% 8.1 7.4 33.3 14 8.1 7.5 34.2

56.00% 8.2 7.3 33. 2 36 8.1 7.6 33.3

100.00% 8.2 7.4 33.0 86 8.1 7.3 33.3

Hourly Temperature Data

Hour 01 Hour 13 Hour 25 Hour 37
15.82 14,93 14.68 14.83
15.49 14.73 14.72 14.76
15.29 14,66 14.70 14.74
15.30 14.63 14.75 14.75
15.49 14.61 15.06 14.76
15.49 14.64 15.13 14.78
15.45 14.67 15.13 14.79
15.44 14.66 15.15 14.80
15.45 14.68 15.12 14.83
15.44 14.67 15.12 14.84
15.45 14.67 15.13 15.41
15.33 14.68 15.10 15.84

Hour 12 Hour 24 Hour 36 Hour 48

Sazed By Bryan K. Cunningham

Mean Temperature 48 Hour Static Test

1 15.01 Degrees Celsius

Standard Deviation Hourly Temperature

0.35

Reviewed by :( ',., _.

DateReviewed . 2, / ' --Date Analyzed : 08 November 1995 : 10 November 1995



Report Issued: March 28, 1996 Report LTR-420-96,04

PACIFIC GAS AND ELECTRIC COMPANY
P. 0. BOX 56

AVILA BEACH, CA 93424

LABORATORY TEST REPORT

SUBJECT: CHRONIC TOXICITY ASSESSMENT OF ICW COOLANT
SOLUTION

Introduction:

One chronic toxicity bioassay (DCPP-230-R) was conducted at the Diablo Canyon Biological
Laboratory on an ICW coolant solution sample. This sample was diluted to a 1/28 dilution as described in
the attached dilution description. A reference toxicant test (DCPP-230Z) using zinc sulfate was also
conducted.

Methods:

The bioassays were 48 hour chronic toxicity tests conducted using a state approved protocol
developed by the Water Resources Control Board. Larval red abalone (Haliotis rufescens) were used as the
test organism.

Results:

Results are summarized in the following table. The highest concentration not significantly different
from the Control (NOEC) was the 10% (or 8 ppb) concentration. Toxicity (TUc) = 100/NOEC = 10.0. The
lowest concentration that was significantly different from the control (LOEC) was the 18% (or 14.5 ppb)

'"' concentration. Data were analyzed using ANOVA with Dunnet's Test. Effluent tests and the reference
toxicant test met all test acceptance criteria. Data sheets and statistical analysis results are attached.

SUMMARY OF RESULTS

Assay No. Date Tested Toxicity (TUc) NOEC LOEC

DCPP-230-R February 14, 1996 10.0 10.0 (8.0 ppb) 18.0 (14.5 ppb)
DCPP-230Z February 14, 1996 5.6 18.0 (30.3 ppb) 32.0 (48.5 ppb)

Conclusions:

These results can be compared to a previous test (DCPP-223) on a laboratory prepared solution of
ICW coolant. The attached sheet provides detail on tested dilutions and actual concentrations for both tests.
Based on these dilutions, the 10% dilution in this test is virtually the same concentration as the 32% dilution
in DCPP-223. Since the NOEC in DCPP-223 was 32%, the NOECs from the two tests are essentially
equivalent. Based on these results, toxicity apparently did not significantly decrease during the time period
that the solution was in the ICW system.

References:

State of California. October 1990. Procedures Manual for Conducting Toxicity Tests Developed by the
Marine Bioassay Project. Water Resources Control Board.

Distribution: AMJackson Dat
HRumsey C
DCSommerville Approved B./.
DASquyres p
RMS Indexer File No. __ _



DILUTION DESCRIPTION
FOR DCPP-230 AND DCPP-223

DCPP-230 tested the chronic toxicity of a sample of Unit 1-2 1CW coolant that had been treated
with an chemical mix of 2.25 ppm isothiazolin, 150 ppm glutaraldehyde, and 330 ppm molybdate.
This test was run to determine if toxicity of the 1CW coolant might degrade under normal systems
operation. The initial toxicity test concentration was set at a 1/28 dilution (I part ICW coolant
diluted with 27 parts seawater). This initial dilution provided the highest content of coolant that
could be diluted with seawater and still provide an adequate salinity in the initial test solution.
Furthermore, using the standard toxicity test dilution increment of 0.56 (100% to 56% to 32%
etc.), the 1/28 initial dilution of 1CW coolant (the 100% toxicity test concentration) when diluted
further to 32 % provided an 1CW coolant dilution of approximately 1/88. This dilution is
equivalent to the starting concentration of the lab synthesized coolant matrix used in DCPP-223 as
described below.

DCPP-223 tested the chronic toxicity of a laboratory prepared solution equivalent to the
concentrations in the 1CW sample noted above. The initial freshwater stock solution was diluted to
1/88 (1 part stock mix at the above concentrations diluted with 87 parts seawater) to simulate the
"worst case system drain down scenario." The worst case draindown scenerio was 250 gpm of
freshwater coolant solution spilling into the 22,000 gpm seawa 'ter flow from the ASW pumps.
This mixture would be discharged out Discharge 001. So in the DCPP-223 chronic test, the 100%
solution = 1/88 seawater diluted laboratory synthesized freshwater coolant matrix.

In short, the 32% dilution in DCPP-230 can be compared directly to the 100% dilution in.DCPP
223. Also the NOEC from DCPP-223 was 32%. The 32 % dilution in DCPP-223 is equivalent to
the 10% dilution in DCPP-230.

DCPP-223 100% = DCPP-230 32%
DCPP-223 56% = DCPP-230 18%
DCPP-223 32% = DCPP-230 10%



DCPP - 230 - R Chronic Larval Abalone Bioassay Toxicity Aniaysis of DCPP Unit 1-2 ICW Freshwater Coolant Aggregate Solution

Test Concentration or Number Number Pcrcentagef or Mean % Standard tMe=nless 1 Mean plis P]ercentge or Mean %Container 1/28 1-2 ICW Abnormal Nor Normal Normal Deviation Standard Standard Abnormal Abnormal
Number Stock Solution Larvae Larvae Larvae Larvae Norma] L. Deviation I Deviation Larvae Larvae

1
12

25
45
50

8
16
44
52
54

28
29
39
43
47

3
6

22
31
38

9
14
35
36
53

2
7

10
21
46

5
17
26
37
49

15
18
34
40
42

0.0%
Control 0.45 urn
Filteied Seawaler

3.2%

5.6%

10.0%

18.0%

32.0%

56.0%

100.0%

8
5
6

11
8

14
8
11
13
6

a

7
10
10
8

11
10

9
8
11

9

12
20
27
15

159
121
89

125
115

200
197
199
197
197

200
200
200
200
200

192
195
194
189
192

186
192
189
197
194

195
193
190
190
192

189
190
191
192
189

191
188
180.
173
1.85

41
79

111
75
85

0
3
1
3
3

0
0
0
0
0

96.00%
97.50%
97.00%
94.50%
96.00%

93.00%
96.00%
94.50%
93.50%
97.00%

97.50%
96.50%
95.00%
95.00%
96.00%

94.50%
95.00%
95.50%
96.00%
94.50%

95.50%
94.00%
90.00%
86.50%
92.50%

20.50%
39.50%
55.50%
37.50%
42.50%

0.00%
1.50%
0.50%
1.50%
1.50%

0.00%
0.00%
0.00%
0.00%
0.00%

0.962 0.012 0.950 0.974 4.00%
2.50%
3.00%
5.50%
4.00%

0.038

0.948

0.960

0.951

0.917

0.391

0.010

0.000

0.017

0.011

0.007

0.035

0.125

0.007

0.000

0.931

0.949

0.944

0.882

0.266

0.003

0.000

0.965

0.971

0.958

0.952

0.516

0.017

0.000

7.00%
4.001/
5.50%
6.50%
3.00%

2.50%
3.50%
5.00%
5.00%
4.00%

5.50%
5.00%
4.50%
4.00%
5.50%

4.50%
6.00%
10.00%
13.50%
7.50%

79.50%
60.50%
44.50%
62.50%
57.50%

100.00%
98.50%
99.50%
98.50%
98.50%

100.00%
100.00%
100.00%
100.00%
100.00%

0.052

0.040

0.049

0.083

0.609

0.990

1.000

48 Hour Static Test February 14 - 16 , 1996 @ 1524



DCPP - 230 - R Chronic Larval Abalone Bloassay February 14 - 16 , 1996 Toxicity Analysis of Unit 1-2 ICW Freshwater Coolant

1.1-

1.0-

0.9- 0 MEAN % NORMAL LARVAE DCPP - 230
Mean % - STO Normal Larvae

A Mean % + STD Normal Larvae

0
z

a-

0.8

0.7

0.6-

0.5- A

S0.41

b.3 -

02-

0.1-

A0.01
-0. 1 -0.0 0.1 0.2 0 .3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1

CONCENTRATION OF 1/28 DILUTED DCPP Unit 1-2 ICW COOLANT



o Diablo Canyon Biological Laboratory

Test Date: 2/14/96 Test Number: DCPP-230-R
Sample Date: 2/14/96 Test Material: Effluent - Power Plant X

Species: HaLlotis rufescens Source: RES
Test Type: Chronic Research Sample (Non-NPDES)

SUMMARY

End Point Day Transformation Conc #Reps Mean StDev % Surv

Proportion Normal Arc sine sqrt H/out asj.
x 0.000 0 5 1.38 .030
X 3.200 0 5 1.34 .039
X 5.600 D 5 1.37 .028
X 10.000 D 5 1.35 .015
X 18.000 D 5 1.28 .064
X 32.000 D 5 .67 .133
X 56.000 0 5 .09 .054

100.000 D 5 0.00 0.000

Proportion Normal No transformation
0.000 D 5 .96 .012
3.200 0 5 .95 .017
5.600 D 5 .96 .011

10.000 D 5 .95 .ODT
18.000 D 5 .92 .035
32.000 D 5 .39 .125
56.000 D 5 .01 .007

100.000 0 5 0.00 0.000

X - indicates concentrations used In calculations

- HYPOTHESIS TEST "

End Point Day Transformation/Anatysis NOEC LOEC TU MSE MSD

"• Proportion Normal Arc sine sqrt w/out adj.
Steel many-one rank test 10.000 18.000 10.00 .004 .042

o * PROPORTION POINT ESTIMATE -

End Point Day Method P Cone 95% CI TU

Proportion Normal Graphical InterpoLation
EC 15 20.065 4.96
EC 25 22.292 4.49
EC 40 26.103 3.83
EC 50 29.000 3.45



DCPP - 230 - Z Chronic Larval Abalone Bioassay Zinc Sulfate Reference Toxicant Preparations

Test Toxica~nt
Container Concentration

I Numbcr I up ner Liver I

Number

Abnormanl

Lary-c I

Numher

Normal

Lar-vae

itrcentae or
N or mal
Larvae

Mea %

ILArvar

Standard

Deviation

Normnl L M ean ic.. , M ean plus . Percen tage or I lenn 11
Standard Standard Abnormal Abnormal

Devihtton Deviation Larvae Larvae

1
12

25
45
50

4
11
19

27
55

13
20
32
33
48

23
24
30
41
51

0.0%
Conlrol 0.45 urn
Filtlered Seawater

18.0

32.0

56.0

8
5
6

11
8

12
6
19
11

9

16

10
14
24
16

194
190
189

199
194

192
195
194
189
192

lea
194
181
189

191

184
190
186
176
184

6
10
11

1
6

96.00%
97.50%

97.00%
94.50%
96.00%

94.00%
97.00%
90.50%

94.50%
95.50%

92.00%
95.00%
93.00%
88.00%
92.00%

3.00%

5.00%
5.50%

0.50%

3.00%

0.962

0.943

0.920

0.034

0.012

0.024

0.025

0.020

0.950

0.919

0.895

0.974

0.967

0.945

4.00%
2.50%
3,00%
5.50%
4.00%

6.00%
3.00%
9.50%

5.50%
4.50%

8.00%
5.00%
7.00%
12.00%

8.00%

97.00%
95.00%
94.50%

99.50%
97.00%

0.038

0.057

0.080

0.014 0.054 0.966

48 Hour Static Test February 14 - 16 . 1996 @ 15:24



DCPP - 230 - Z Chronic Lervat Abalone Bloassay February 14 - 16 , 1995 Zinc Sulfate Reference Toxicant Preparations

1.1

0(n
C
N

cc

0
z
;1!

z
wi

1.0

0.9 -

0.8

0.7-

0.6-

0.5-

0.4-

0.3-

MEAN % NORMAL LARVAE ZnSO4
Mean % - STD Normal Larvae

A Mean % + STO Normal Larvae0.2-

0.1-

n0o

0.0 18.0 32.0 56.0

CONCENTRATION OF TOXICANT ug/L



I •
Diablo Canyon Biological Laboratory

Test Date: 2/14/96 Test Number: DCPP-230Z
Sample Date: 2/14/96 Test Material: Zinc sulfate ug/1

Species: Hatlotis rufescens Source: REF
Test Type: Chronic Reference Toxicant

SUMMARY

End Point Day Transformation Conc #Reps Mean StDev % Surv

Proportion Normal Arc sine sqrt w/out adj.
X 0.000 D 5 1.33 .030x 18.000 0 5 1.33 .051

X 32.000 D 5 1.29 .046
X 56.000 D 5 .18 .066

Proportion NormaL No transformation
0.000 0 5 .96 .012

18.000 0 5 .94 .024
32.000 0 5 .92 .025
56.000 0 5 .03 .020

X = indicates concentrations used in calculations

HYPOTHESIS TEST -

End Point Day Transformation/Anatysls NOEC LOEC TU MSE MSD

Proportion Normal Arc sine sqrt w/out adj.
Dunnett 18.000 32.000 .002 .031

i eb EdEe666EEb eeebEe b6e6 66eee e M E 6eeeeb
* - PROPORTION POINT ESTIMATE -

.'V End Point Day Method P Conc 95% CI TU

Proportion Normal Graphical Interpolation
EC 15 34.136
EC 25 36.274
EC 40 39.736
EC 50 42.225



PHYSICAL and CHEMICAL MEASUREMENTS

Larval Red Abalone Chronic Bioassay
Diablo Canyon Biological Laboratory

Test Start Date/Time : 14 February 1996 @ 15:24

Test Finish Date/Tlme 16 February 1996 @ 15:24

Bloassay Number (s): DCPP - 230. R

Colleclion Date (s) : 13 February 1996 @ 09:20

Test Organism : Hallotis rufescens

MEASUREMENTS AT START OF ASSAY

RI D. OXYGEN SALINITY

MEASUREMENTS AT FINISH OF ASSAY

CONTAINER PH D. OXYGEN SALINITY

CONTROL ,08.0 7.8 33.2 2 5.0 7 4 33.5

REFERENCE TOXICANT: ZnSO4

1lug L 80 7.7 33,2 55 8.0 7.3 33.5

32ug IL • 8.0 7.6 33.1 • 32 8.0 7.4 33.5

56ug L :.: 8.0 7.7 33.1 30 8.0 7.3 33.4

Effluent Source Diablo Canyon PP Unit 1-2 ICW Coolant 1128 Collection Date/Time : 13 February 1996 @ 09:20

3.2% 8.0 7.7 33.2 16 8.0 7.3 33.9

5.6% 8.0 7.6 33.1 : 28 8.0 7.4 33.6

10.0% 8.0 7.8 33.1 si 22 8.0 7.3 33.6

18.0% 8.0 7.8 33.0 ' 14 8.0 7.2 33.3

32.0% 8.0 7.9 32.8 .. 10 8.0 7.4 33.6

5680% 8,0 7.8 32.6 '-i 37 8.1 7.3 32.9

1000% 8.1 7.8 32.1 15 8.0 7.6 32.4

Hourly Temperature Data

Hour 01

15.42
15.24
15.20
15.24
15.33
15.38
15.43
15.41
15.39
15.38
15.38
15.37

Hour 12

Hour 13 Hour 25 Hour 37

15.38
15.38
1 5.39
15.38
15.34
15.62
15.56
1 5.41
15.30
15.27
15.26
15.26

15.31
15.14
14.96
14.88
14.83
14.83
14.83
14.83
14.83
14.85
14.85
14.86

14.88
14.89
14.90
14.91
14.92
15.09
15.09
15.10
15.11
15.14
15.18
15.36

Mean Temperature 48 Hour Static Test

15.17 Degrees Celsius

Standard Deviation Hourly Temperature

0.23

Hour 24 Hour 36 Hour 48

Analyzed By : Bryan K. Cunninaham

Date Analyzed : 14 February 1996 / 16 February 1996

Reviewed by : , "-

Date Reviewed : jii.,,4 .19



PHYSICAL and CHEMICAL MEASUREMENTS

Larval Red Abalone Chronic Bloassay
Diablo Canyon Biological Laboratory

Test Start DatefTime : 28 February 1996 0 16:15

Test Finish Datef~lme : 01 March 1996 @ 16:15

Test Organism : Haliotls rufescens

MEASUREMENTS AT START OF ASSAY

Bloassay Number (s) : DCPP - 233 - R

Test Solution Preoaratlon : 28 February 1996

MEASUREMENTS AT FINISH OF ASSAY

CONTAINER PH D, OXYGEN SALINITYPH 0. OXYGEN SALINITY

CONTROL 8.0 7.5 33.3 ~'' 48 8.0 7.4 33.5

REFERENCE TOXICANT: ZnSO4

18ug / L 8.0 7.6 33.1 so2'1 50 6.1 7.2 33.4

32ug / L 8.0 7.6 33.0 62 8.1 7.4 33.3

Seug L 8- 8.0 7.5 32.9 53 8.1 7. 33.7

Teat Solution :1188 0I1. (300 ppm Glut I 330 ppm Moly 13.5 ppm ISO) Preparation DateTlmu: 28 February 19g6 @ 10:37

1.0% .' 8.0 7.6 33.2 85 8.1 7.3 34.3

1.8% -. 8.0 7.4 33.2 3 47 8.0 7.5 34.1

3.2% 8.0 7.5 33.2 ':2' 61 8.1 7.3 33.4

5.6% ' 8.0 7.5 33.2 : 93 8.0 7.5 34.3

10.0% 8,0 7.5 33.2 . 59 8.0 7.5 33.2

20.0% 8,0 7.3 33.2 .- 36 8.0 7.5 33.2

Hourly Temperature Date

Hour 01

15.20
14.95
14.90
14.92
14.91
14.92
14.93
14.98

14.97
14.98
14.95
14.96

Hour 12

Hour 13 Hour 25 Hour 37

14.96
14.97
15.01
14.99
14.90

14.76
14.81
14.83
14.84
14.83
14.88
14.93

15.03
14.98
14.90
14.91
14.91
14.93
14.93
14.96
14.99
14.99
15.01
15.02

15.03
15.04
15.04
15.06
15.13
15.19
15.15
15.07
15.02
15.01
14.97
15.42

Mean Temperature 48 Hour Static Test

1 14.987 Degrees Celsius

Standard Deviation Hourly Temperature

1 0,11 ]

Hour 24 Hour 36 Hour 48

Analyzed By : Bryan K. Cunnlnqham / Chris L. Santala

Date Analyzed : 28 February 1996 / 01 March 1996

Reviewed by :~___

Date Reviewed 1-1.

/



Report Issued: March 28, 1996 Report LTR-420-96.05

PACIFIC GAS AND ELECTRIC COMPANY
P.O. BOX 56

AVILA BEACH, CA 93424

LABORATORY TEST REPORT

SUBJECT: ACUTE TOXICITY ASSESSMENT OF ICW COOLANT SOLUTION

Introduction:

One acute toxicity bioassay was conducted at the Diablo Canyon Biological Laboratory on a coolant sample
from the ICW freshwater system to determine if toxicity has degraded while the coolant solution was in the
system under normal operating conditions.

Methods:

The bioassay (DCPP-231-R) was a standard 96-hour static acute toxicity test conducted using the
guidelines in Kopperdahl (1976) and EPA (1985). Fathead Minnows (Pimephales promelas) were used as the
test species.

Results:

Test results are summarized in the table below. The measured toxicity in the ICW sample was 30.6
(EC-50 = 3.3). All measured chemical and physical parameters fell within accepted limits. Data sheets and
statistical analysis are attached.

Conclusions:

Since the ICW solution in this test originally had 2.25 ppm isothiazolin and DCPP-225 had an isothiazolin
concentration of 13.5 ppm, the two tests can be compared by using the concentration of the EC-50 in parts-
per-billion (see attached dilution description for additional detail). Test results indicate that the ICW sample is
more toxic than the laboratory prepared 13.5 aggregate Isothiazolin solution. However, the EC-50 values (in
parts-per-billion) are close enough that the difference could be attributed to normal variation of test results.
Additional direct comparison testing would be necessary to ensure that these results indicate an actual trend
and not normal experimental variation.

COMPARISON OF RESULTS
Toxicity

Assay No. Dates Tested Solution (Tua) EC-50

DCPP-231-R 2/19-23/96 ICW Coolant Solution 30.6 3.3% (74 ppb)

DCPP-225 11/6-10/95 13.5 ppm Aggregate 7.0 1.4% (192 ppb)

References:

Kopperdahl, Fredric R. 1976. Guidelines for Performing Static Acute Toxicity Fish Bioassays in Municipal and
Industrial Wastewaters. State Water Resources Control Board, and California Department of Fish
and Game.

EPA, 1985. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms.
Third Edition. EPA/600/4-85/013

Date: ptL.3,/6
Tested 13) ,:', •-',-

Approved B_
FileNo.:__
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DILLRION DESCRIPTION
FOR DCPP-231 AND DCPP-225

DCPP-23 I -R, the Unit 1-2 ICW coolant EC-50 acute test, was run on the actual freshwater
coolant sampled from the 1CW system. The preliminary range finding test placed the EC-50
between 1 and 10 %. The 96-hr test Nvas then run within this concentration range. DCPP-225, an
acute toxicity test run last fall on a laboratory synthesized solution of ICW coolant, also tested a
concentration range of I to 10 %. These two tests are comparable at least to concentration range,
however, the actual ICW coolant was only treated with a maximum of 2.25 ppm isothiazolin, while
the initial freshwater solution used in DCPP-225 contained 13.5 ppm isothiazolin. The EC-50 for
DCPP-225 was 1.4% (192 ppb).



70-328 (318q. PACIFIC GAS & ELECTRIC COMPANY

Diablo Canyon Biological Laboralory
STATIC BIOASSAY REPORT SHEET

Five Concentrations

ASSAY NO. DCPP-231-R

Procedure 2.3
Revision 2
Attachment 6

TEST ORGANISM DATA:
TEST ORGANISM: Falead Minnow Pimephales promelas
SOURCE: Thomas Fish Company Inc.. Anderson. Caltlornla
MEAN LENGTH: 3.3 cm Range: 2.8-3.7cm MEAN WEIGHT: 0.44 grarns
ACCLIMATION TIME: 1451tours Tompnaturn : 17.20 Dogroos Colsius
WAIER SOURCE: Culflgnn San Peso Co.. Inc. Purifiod Botlod Drinking Walor

TEST SOLUTION DATA:
SOURCEOF"ESTSOU.JTRNS:
Diablo Canyon Power Plant Unit 1-2 ICW Freshwater
Coolant. Sampled from ICW system 13 Fab. 1996 @ 09:20
DI.UTIONS PfEPARED: 71r.PANED BY:
19 February 1996 @ 10:15 - 11:40 2.K. Cunningham

DATE STARTED : 19 February 1996 TYPE OF AERATION : Biological Laboratory Ring Compressor System TIME STARTED: 14:26

VOLUME of TEST SOLUTION: 4.0 Liters DILUTION WATERSOURCE: RENEWAL OF TESTSOLUTIONS AT: 0 Hour Intervals
DEPTH of TEST SOLUTION: 27 Centimeters Culligan San Paso Co. Inc. Purified Bottled Drinking Waler ORGANIMS PER CONCENTRATION: 1 0

TEST CONCENTRATIONS

CONTROL 1.00% 1.80% 3.20% 5.60% 10.00% INITIALS
0 HOURS
TEMPERATURE (Oegrees Cotskus) 17.9 17.9 17.9 17.9 17.9 17.9 BKC
DISSOLVED OXYGEN (mlg/Iter) 7.6 7.9 7.8 7.8 8.0 8.2 BKC
Ph 6.4 6.5 6.7 6.7 6.8 7.2 BKC
CONDUCTIVITY uSlcm 3.6 15.3 25.2 43.0 73.8 123.3 BKC
ALKALINITY as ng/l. CaCO3 equivalent 2.8 3.0 3.6 5.2 6.8 10.6 BKC
HARONESS as ppmCaCO3 1.2 1.2 2.0 1.8 1.4 1.8 BKC

24 HOURS
ORGANISMSSURVIVING 10 10 1 0 10 5 0 BKC
% SURVIVAL 100 100 100 100 50 0 BKC
TEMPERATURE( Degrees Celsius) 17.9 17.9 17.9 17.9 17.9 17.9 BKC
DISSOLVED OXYGEN (mg/tl1er) 8.4 8.0 8.7 7.8 8.5 8.9 BKC
Ph 6.4 6.4 6.7 6.7 6.9 7.2 BKC

48 HOURS
ORGANtSMS SURVIVING 10 10 I 8 1 0 BKC
% SURVIVAL 100 100 90 80 10 0 BKC
TEMPERATURE (Degrees Celsius) 17.9 17.9 17.9 17.9 17.9 BKC
DISSOLVED OXYGEN (mg/LTter) 8.5 8.2 8.8 8.4 8.3 BKC

Ph 6.4 6.4 8.7 6.7 8.8 BKC

72 HOURS
C41GAkNSMS SURVIVING 10 10 8 8 0 0 BKC
/ SURVIVAL 100 100 60 80 0 0 BKC

7EMPERATUnE (Degrees Celsius) 17.9 17.9 17.9 17.9 17.9 BKC

DISSOLVED OXYGEN (mg/Liter) 8.6 8.5 8.8 7.7 8.7 BKC
Ph 6.6 6.7 6.8 6.7 6.8 BKC

96 HOURS
ORAV SURVIVeNG 10 10 8 8 0 0 BKC

% SURVIVAL 100 100 80 80 0 0 BKC
TEMPERATURE (Degrees Celsius) 17.8 17.8 17.8 17.8 BKC
DISSOLVED OXYGEN (mg/l.itr) 7.9 8.3 8.5 7.6 BKC
Ph 6.7 6.8 6.8 6.9 BKC,
CONDUCTIVITY uS/cm 28.8 34.1 47.0 86.2 BKC

Temperature Probe Number 135 Reviewed By
Calibration Due Date: 28-Jun-9i6 Tested By : Bryan K. Cunni ham L-' eiedBy: (,At..,"Y

d J/ J /



Diablo Canyon Biological Laboratory

Test Date: 2/19/96 Test Number: DCPP-231-R
Sample Date: ?119/96 Test Material: Effluent - Power Plant

Species: F-,n¢|ia.'s plrnelas Source: RES
Test Type: Acute - 96 hours Research Sample (Non-NPDES)

SUMMARY

End Point Day Transforimation Conc #Reps Mean StDev % Surv

Proportion Alive 4 Arc sine sqrt w/ adj.
X 0.000 0 1 1.41 0.000
x 1.000 D 1 1.41 0.000
X 1.800 D 1 1.11 0.000
X 3.200 D 1 1.11 0.000

5.600 0 1 .16 0.000
10.000 D 1 .16 0.000

Proportion Alive 4 No transformation
0.000 D
1.000 D
1.800 D-
3.200 0
5.600 D

10.000 0

1
1
1
1
1
1

1

1

1.00
1.00

.80

.80
0.00
0.00

Weight No transformation

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

x
X
X
X

0.000 0
1.000 D
1.800 0
3.200 D
5.600 D

10.000 D

.38

.38

.41

.46

.47

.53

X = indicates concentrations used in calculations

- HYPOTHESIS TEST

End Point Day Transformation/Anaeysis NOEC LOEC TU MSE HSD

Proportion ALive • Arc sine sqrt w/ adj.
Dunnett + t-test

- PROPORTION POINT ESTIMATE

End Point Day Method P Cone 95% CI TU

Proportion ALive Z Probit
EC 50 3.271 2.52 - 4.24 30.57



DCPP - 231 - R Freshwater LC50 Acute Bioassay DCPP Unit 1.2 ICW Freshwater Coolant Toxicity Analysis

Length and Weight of Test Animals ( Fathead Minnows)

CONTROL % 1.0 % 1.8 % 3.2 % 5.6 % 10.0

Length Weight Length Weight Length Weight Length Weight Length Weight Length WI&ght

3.A
3.2
3.0

3.5
3.2
3.2
3.2
3.3
3.3
3.4

0.40

0.38

0.30

0.43

0.36
0.39
0.33
0.37
0.45
0.38

3.1
3.4

3.5
3.3
3.1
3.2
3.3

3.1
3.2
3.3

0.38
0.44

0.48

0.40

0.33

0.39

0.35

0.29

0.34

0.41

3.3
2.9
3.5
2.8
3.1

2.9
3.4
3.2
3.3
3.6

0.51

0.42
0.52
0.31
0.35
0.38
0.37
0.35
0.45
0.45

2.9
3.3
3.4

3.5
3.5
3.2
3.1
3.3
3.4
3.5

0.38
0.46

0.43

0.53

0.54

0.41

0.35

0.44

0.48

0.54

3.5
3.2
3.1
3.4
3.3
3.2
3.2
3.1
3.4
3.4

0.61
0.48
0.43
0.52
0.50
0.49
0.56
0.49
0.06
0.54

3.3

3.7

3.1

3.0

3.4

3.6

3.3

3.2

3.3

3.4

•.49
,•.70

ýý,.42

0.43

0.55

0.68

0.48

0.46

0.53

0.52

Mean 3.2 0.38 3.3 0.38 3.2 0.41 3.3 0.46 3.3 0.47 3.3 0.53

STO 0.14 0.04 0.14 0.06 0.27 0.07 0.20 0.07 0.14 0.15 0.21 0.10

Average Length of Test Animals :

Range :

Average Weight of Test Animals :

Rangee:

3.3 centimeters

2.8 - 3.7

0.44 grams

0.29 - 0.70

96 Hour Static Test February 19 - 23 , 1996 @ 14:26



Report Issued: March 28, 1996 Report LTR-420-96.07

PACIFIC GAS AND ELECTRIC COMPANY
P.O. BOX 56

AVILA BEACH, CALIFORNIA 93422

LABORATORY TEST REPORT

SUBJECT: CHRONIC TOXICITY ASSESSMENT OF ICW COOLANT SOLUTION WITH
300 PPM GLUTARALDEHYDE

Introduction:

One chronic toxicity bioassay (DCPP-233-R) was conducted at the Diablo Canyon Biological
Laboratory on a standard ICW coolant solution with glutaraldehyde increased to 300 ppm (13.5 ppm
isothiazolin, 300 ppm glutaraldehyde, and 330 ppm molybdate). See the attached dilution description for
additional detail. A reference toxicant, zinc sulfate, was also tested (DCPP-232Z).

Methods:

The bioassays were 48 hour chronic toxicity tests conducted using a state approved protocol
developed by the Water Resources Control Board. Larval red abalone (Haliotis rufescens) were used as the
test organism.

Results:

Results are summarized in the following table, The highest concentration not significantly different
from the Control (NOEC) was the 5.6% dilution. Toxicity (TUc) = 100/NOEC = 17.9. The lowest
concentration that was significantly different from the control (LOEC) was the 10% dilution, The data were
analyzed using ANOVA with Dunnet's Test. Effluent tests and the reference toxicant test met all test
acceptance criteria. Data sheets and statistical analysis results are attached.

SUMMARY OF RESULTS

Assay No. Date Tested Toxicity (TUc) NOEC LOEC

300 ppm Glutaraldehyde Solution
DCPP-233-R February 28, 1996 17.9 5.6 10.0

Reference Toxicant
DCPP-232Z February 28, 1996 5.00 18.0 32.0

Conclusions:

As described in the attached dilution description, DCPP-233-R can be compared directly with DCPP-
224, a test of a prepared solution where glutaraldehyde concentration was 150 ppm. Measured toxicity in
DCPP-224 was 5.0 (NOEC = 20.0). As expected, the sample with a higher glutaraldehyde concentration
(300 ppm) was more toxic.

References:

State of California. October 1990. Procedures Manual for Conducting Toxicity Tests Developed by the
Marine Bioassay Project. Water Resources Control Board,

Distribution: AMJackson
HRumsey
DCSommerville
DASquyres
RMS Indexer

DATE: q. mg
TESTED BY: • , '
APPROVED:-
FILE NO:



DILUTION DESCRIPTION
FOR DCPP-233 AND DCPP 224

Results from chronic toxicity test DCPP-233-R can be compared directly to DCPP-224. DCPP-
224, run last fall, tested the chronic toxicity of the following laboratory synthesized freshwater
solution : (13.5 ppm isothiazolin, 150 ppm glutaraldehyde, and 330 ppm molybdate). DCPP-233
tested the same laboratory synthesized mix but with glutaraldehyde boosted to 300 ppm. The
initial test concentration (100%) of DCPP-224 was a 1/88 (freshwater matrix + dilution seawater)
solution. As in previous tests, the initial freshwater stock solution was diluted to 1/88 (1 part stock
mix at the above concentrations diluted with 87 parts seawater) to simulate the "worst case system
drain down scenario." The worst case draindown scenerio was 250 gpm of freshwater coolant
solution spilling into the 22,000 gpm seawater flow from the ASW pumps. This mixture would be
discharge out Discharge 001. The NOEC from DCPP-224 was 20%. Since it was expected that
toxicity would increase with a boosted glutaraldehyde concentration, we tested only dilutions at or
greater than 20 % in DCPP-233. An initial freshwater coolant mix containing 300 ppm
glutaraldehyde was synthesized then diluted 1/88 in seawater. The 1/88 solution was fuirther
diluted to 20% and tested in order to directly compare the NOEC of DCPP-224 to the boosted
glutaraldehyde test. We also tested the 10 - I % dilution range (using the standard 0.56 dilution
rate increment). In short, the concentrations used in DCPP-233 are directly equivalent to those
used in DCPP-224 (20% = 20%, 10% = 10%, 1% = 1%).



DCPP - 233 - R Chronic Larval Abalone Bioassay Toxicity Analysis oa 1/88 Diluted 300 ppm Glutaraldehyde Freshwater Coolant Solution

Test Concentration of Nuumbter Number Percenntag or Mean % Sundrd I Mean less Mean plus I PercentaL.e or Mcan%
Container ]/U8 300 ppm ,iut. Abnorigio Normut Norm.luI Normal DeviAtion Standard Standurd Abnormal Abnornal

Number SokSltu I~arvue I,=rrvl Iarvuc larvue Nornud 1 I )CU,4a Deviatin I~vuiun l~arvue tLurvue

27
48
55
65
68

6
15
16
85
90

45
47
69
79
91

10
32
37
61
71

38
46
88
93
95

I
22
42
59
60

8
13
36

57
67

0.0%
Control 0.45 um

Filtered Seawater

1.0%

1.8%

3.2%

5.6%

10.0%

20.0%

26
10
17
16
20

30
8

13
15
18

21
20
13
22
23

9
30

34
12
22

33
18
22
35
21

44
44

50

37
41

78

39
70

82

56

174

190
183
184
180

170
192
187
185
182

179
180

187
175
177

191
170

166
188
178

167
182

178
165
179

156
156

150

163
159

122

161

130
118

144

87.00%
95.00%

91.50%
92.00%
90.00%

85.00%
96.00%
93.50%
92.50%
91.00%

89.50%
90.00%
93.50%
89.00%
88.50%

95.50%
85.00%
83.00%
94.00%
89.00%

83.50%
91.00%
89.00%
82.50%
89.50%

78.00%
78.00%

75.00%
81.50%
79.50%

61.00%

80.50%

65.00%

59.00%

72.00%

0.911

0.916

0.901

0.893

0.871

0.784

0.675

0.029

0.041

0.020

0.054

0.038

0.024

0.088

0.882

0.875

0.881

0.839

0.833

0.760

0.587

0.940

0.957

0.921

0.947

0.909

0.808

0.763

13.00%
5.00%
8.50%
8.00%
10.00%

15.00%
4.00%
6.50%
7.50%
9.00%

10.50%
10.00%
6.50%
11.00%
11.50%

4.50%
15.00%
17.00%
6.00%
11.00%

16.50%
9.00%

11.00%
17.50%
10.50%

22.00%
22.00%

25.00%
18.50%
20.50%

39.00%

19.50%

35.00%

41.00%

28.00%

0.089

0.084

0.099

0.107

0.129

0.216

0.325

I 48 Hour Static Test February 28 - March 01 . 1996 @ 16:15

Stock Freshwater Coolant Matrix - 300 ppm Glutaraldehyde I 330 ppm Molybdate (MNTT) I 13.5 ppm Isothlazolln (900 ppm Nalco 7330)



DCPP - 233 - R Chronic Larval Abalone Bloassay 28102196 - 01/03/96 Toxicity Analysls of 300 ppm Glutaraldehyde Solution

I
I 0

0.9-

0.8-

0.7-

0.6.

AA A

E,0
13

A
S
ill

A

l1

cc
0.
z

[]

0.5-

0.4-

0.3-

0.2- * MEAN % NORMAL LARVAE DCPP -233

U Mean % - STO Normal Larvae

A Mean % + STD Normal LarvaeC.1 -

-0.05 0.00 0.05 0.10 0.15 0.20 0.25

CONCENTRATION of 1186 Diluted 300 ppm GLUTARALDEHYDE 1 330 ppm MOLYBDATE J 13.5 ppm ISOTHIAZOLIN SOLUTION



Diablo Canyon Biological Laboratory
TEeste eeaeeee d/e9 Td a ee e st e umee r: D -? -R

Test Date: 2/28/96 Test Numbter; DCPP-233-R
Sample Date: 2/28/96 Test Material: Effluent - Power Plant x

Species: Hatiotis rufescens Source: RES
Test Type: Chronic Research Sample (Non7NPDES)

SUMMARY

End Point Day Transformation Conc

Proportion Normal Arc sine sqrt w/out adj.
X 0.000 0
X 1.000 D
x 1.800 D
x 3.200 D
X 5.600 D
X 10.000 D
X 20.000 D

fIReps Mean StDev % Surv

5 1.27 .052
5 1.28 .072
.5 1.25 .035
5 1.25 .092
5 1.21 .057
5 1.09 .029
5 .97 .097

Proportion Normal No transformation
0.000 D
1.000 D0+"
1.800 D
3.200 0
5.600 D

10.000 0
20.000 0

5
5
S
5

55

.91

.9z

.90

.89

.87

.78

.68

.029

.041

.020

.054

.038

.024

.088

End Point Day

Proportion Normal

X - indicates concentrations used In calculations

HYPOTHESIS TEST -

Transformation/Analysis NOEC LOEC TU MSE MSD

Arc sine sqrt w/out adT. - -. -

Ounnett 5.600 10.000 17.86 .004 .065

Edf

- PROPORTION POINT ESTIMATE 0

End Point Day Method P

Proportion Normal Graphical Interpolation
EC 15
EC 25
EC 40
EC 50

Conc 95% Cl TU

10.490 9.53
18.753 5.33



Report Issued: April 22, 1996 Report LTR-420-96. 10

PACIFIC GAS & ELECTRIC COMPANY
P.O. BOX 56

AVILA BEACH, CA 93424

LABORATORY TEST REPORT

SUBJECT: CHRONIC TOXICITY ASSESSMENT OF ICW COOLANT SOLUTION WITH
583 ppm MOLYBDATE AND 300 ppm GLUTARALDEHYDE

Introduction:

One chronic toxicity bioassay (DCPP-236-R) was conducted at the Diablo Canyon Biological Laboratory on
a freshwater coolant solution containing 583 ppm molybdate. 13.5 isothiazolin, and. 300 ppm glutaraldehyde.
This solution was diluted 1/88 as described in the attached dilution description. A reference toxicant test (DCPP-
236Z) using zinc sulfate was also conducted.

Methods:

The bloassays were 48 hour chronic toxicity tests conducted using a state approved protocol developed by
the Water Resources Control Board. Larval red abalone (Hallotis rufescens) were used as the test organism.

Results:

Results are summarized in the following table. The highest concentration of the ICW coolant solution not
significantly different from the Control (NOEC) was the 5.6% concentration. Toxicity (TUc) = 100/NOEC = 17.9,
The lowest concentration that was significantly different from the control (LOEC) was the 10.0% concentration.
Data were analyzed using ANOVA with Dunnet's Test. The effluent test and reference toxicant test met all test
acceptance criteria. Data sheets and statistical analysis results are attached.

SUMMARY OF RESULTS

Assay No. Date Tested Toxicity (TUc) NOEC LOEC

10.0
32.0

DCPP-236-R
DCPP-236Z

April 17-19 1996
April 17-19, 1996

17.9
5.6

5.6
18.0

Conclusions:

These results can be compared to a previous test (DCPP-233-R) on a laboratory prepared solution of ICW
coolant with glutaraldehyde increased to 300 ppm. The attached dilution description provides detail on tested
dilutions and actual concentrations for both tests. Based on these dilutions, the 5.6% dilution in this test is the
same concentration as the 5.6% dilution in DCPP-233-R. Since the NOEC in both tests was 5.6%, toxicity
apparently did not Increase when molybdate concentration was increased from 330 ppm to 583 ppm.

References:

State of California. October 1990. Procedures Manual for Conducting Toxicity Tests Developed by the Marine
Bioassay Project. Water Resources Control Board.

Distribution: AMJackson
HRumsey
DCSommerville
DASquyres
RMS Indexer

DATE: Anr!) 22 lgql

TESTED BY

APPROVED _____

FILE NO:-



DILUTION DESCRIPTION

A stock ICW coolant solution containing 583 ppm molybdate, 13.5 isothiazolin, and 300
ppm glutaraldehyde was created for chronic toxicity testing. As with the other laboratory
synthesized freshwater coolant assays, the initial synthesized coolant solution for this assay
was diluted 1/88 (1 part stock freshwater coolant mix with 87 parts dilution seawater) prior
to use in the chronic toxicity test. The 1/88 dilution simulates the worst case scenario of
discharging 250 gpm of lCW coolant solution into the 22,000 gpm seawater flow from two
ASW pumps. This diluted mixture would be the effluent for discharge 001. Assay test
dilutions represent further dilution from the initial 1/88 seawater solution. The dilutions in
ihis test are directly equivalent to the dilutions used in the boosted glutaraldehyde assay
DCPP-233-R (10% = 10%, etc.). The NOEC in DCPP-233-R was 5.6%.



Chronic Larval Abalone Bioassay Toxicity Analysis ol 1188 Diluted 583 ppm Molybdate Freshwater Coolant SolutionDCPP-236-R

Test Concentration of Number Nmer Pcrcentage of I Mean % I Standur ls less Wanc plus Perccnitugc of NMccc %
Corn irniner 1/88 583 ppmri MolY. AbnorinuJ Nornuul Normwal Normaul IMvitiu St.nd ar d Standurd Alonormal Atmorrnnl

I Nunibcr I Stock Solation I Larc Lurvuc I Lairvue L amrvc Normual L. kitu I Deviation I IcuainLarvac I Larvae -

6

10

15

26
37

14

17
25

28

50

4

7
32
45

49

1
18

39
41

47

9

12

35
36

48

19
23

29
33
46

3
8

13

31
44

0.0%

Control 0,45 um

Filtered Seawater

0.56%

1.0%

1.8%

3.2%

5.6%

10.0%

10

9

11

12

14

10
12

15

16

11

9

18

12
10

14

16
7
12

13

12

14

18
20

9
16

22

11
10
17

12

39
42

46

34

37

190

191
189
169

186

190
188
185
184

189

191
182
188
190
186

184

193
188

187
188

186
182

180
191
184

178
189
190
183
188

161

158
154

166

163

95.00%

95.50%
94.50%

94.00%

93.00%

95.00%

94.00%"

92.50%

92.00%
94.50%

95.50%

91.00%
94.00%

95.00%

93.00%

92.00%
96.50%
94.00%

93.50%

94.00%

93.00%
91.00%

90.00%

95.50%
92.00%

89.00%
94.50%

95.00%

91.50%

94.00%

80.50%

79.00%

77.00%

83.00%

81.50%

0.944

0.936

0.937

0.940

0.923

0.928

0.802

0.010

0.013

0.018

0.016

0.021

0.025

0.023

0.934

0.923

0.919

0.924

0.902

0.903

0.779

0.954

0.949

0.955

0.956

0.944

0.953

0.825

5.00%
4.50%

5.50%
6.00%

7.00%

5.00%

6.00%
7.50%

8.00%

5,50%

4.50%

9.00%
6.00%

5.00%

7.00%

8.00%
3.50%
6.00%

6.50%

6.00%

7.00%

9.00%

10.00%

4.50%

8.00%

11.00%
5.50%

5.00%

8.50%

6.00%

19.50%

21.00%

23.00%

17.00%

18.50%

0.056

0.064

0.063

0.060

0.077

0.072

0.198

48 Hour Static Test April 17 - 19 . 1996 @ 17:51

Freshwater Coolant Matrix = 583 ppm Molybdate (MNTT) i 300 ppm Glutaraldehyde / 13.5 ppm Isothiazolin (900 ppm Nalco 7330)



4.

OCPP 236 - R

1
.
0

i

Chronic Larval Abalone Bioassay April 17 - 19 . 1996 Toxicity Analysis of 583 ppm Molybdeto Solution

A A ý ý
0.9-

0.8-

C4

0.

0

z

4u

4

0.7-

0.64

0.5-

0.4-

0.3-

* MEAN %NORMAL LARVAE DCPP-236

LI Mean % - STD Normal Larvae

, Mean % + STD Normal Larvae
0.2-

0.1-

n (I
-0.01 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11

CONCENTRATION of 1/88 Diluted 583 ppm MOLYBDATE i 300 ppm GLUTARALDEHYDE ) 13.5 ppm ISOTHIAZOLIN SOLUTION



Diablo Canyon 8lotogicat Laboratory

Test Date: 4/17/96 Test Number: DCPP-236-R
Sample Date: 4/17/96 Test Material: Effluent - Power Plant %

Species: Haltotfs rufescens Source: RES
Test Type: Chronic Research Sample (Non-NPDES)

6 u 99 69 69444
& SUHMARY

f
End Point Day Transformation Conr

Proportion Normal Arc sine sqrt W/out ad,.
X 0.o00 0
X .560 D
x 1.000 D
X 1.800 0
X 3.200 0
X 5.600 0
X 10.000 D

#Reps

5
S
5
55
5
5

Mean

1.33
1.32
1.32
1.33
1.29
1.30
1.11

StDev X Surv

.021

.026
.036
.036
.042
.047
.029

Proportion Normal No transformation
0.000 0

.560 0
1.000 D
1.800 0
3.200 0
5.600 0

10.000 0

5
5
5
5
55
S

.94
.94
.94
.94
.92
.93
.80

.010

.013

.018

.016

.021
.025
.023

J),

X = indicates concentrations used In calculations

HYPOTHESIS TEST

End Point Day Transformation/Anrtysis NOEC LOEC TU HSE MSD

Proportion Normal Arc sine sqrt w/out 4dj,
Dunnett 5.600 10.000 17.86 .001 .027

o - PROPORTION POINT ESTIMATE -

End Point Day Nethod P Core 95% CI Tu

Proportion Normal Linear InterpoLation •
EC 15
EC 25
EC 40
EC 50

9.986 8.89 - 10.00 10.01



DCPP - 236 - Z Chronic Larval Abalone Bioassay Zinc Sullate Relerence Toxicant Preparations

Test Toxicant Number Number Percentage or Mean % Standard Mtcan less Mcan plus Percen"tge or Mean %
Contoiner Concentration Ahnormal NorNormal Deviation Standurd Standard Abnormal Abnormal

I Number ug per Liter I vI Larvae vae Lar I Normal L. Deviation I Deviation t Larvae Larvae

6

10
15

26
37

16
24
30

34
42

11
20
21
27
40

2
5

22

38
43

0.0%

Control 0.45 um
Filtered Seawater

18.0

32.0

56.0

10
9

11

12

14

11

12
7

13
9

75
59
45
48
67

196
196
198
199
200

190
191

189

188
186

189
188
193

187
191

125
141
155
152
133

4
4
2
1
0

95.00%
95,50%
94.50%

94.00%

93.00%

94.50%

94.00%
96.50%

93.50%
95.50%

62.50%
70.50%
77.50%
76.00%
66.50%

2.00%
2.00%
1.00%
0.50%
0.00%

0.944 0.010 0.934 0.954 5.00%
4.50%
5.50%

6.00%
7.00%

5.50%
6.00%

3.50%

6.50%
4.50%

0.056

0.948 0.012 0.936 0.960 0.052

0.706

0.011

0.063

0.009

0.643

0.002

0.769

0.020

37.50%
29.50%
22.50%

24.00%
33.50%

98.00%

98.00%
99.00%

99.50%
100.00%

0.294

0.989

48 Hour Static Test April 17 - 19 , 1996 @ 17:51
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OCPP - 236 - Z Chronic Larval Abalone Bioessay April 17 - 19 . 1996 Zinc Sulfate Reference Toxicant Preparations

1.0

0.9-

0.8-

0.7-
0

cc
C

z

4U
w

0

El
0.6

0.51

0.4-

0.3o4

* MEAN % NORMAL LARVAE ZnSO4

[1 Moan % - STD Normal Larvae

A Moan % + STD Normal Larvao
0.2-

0.1-

0.0

32.0 56.00.0 18.0

CONCENTRATION OF TOXICANT ug/L



Diablo Canyon Biological Laborator.

Test Date: 4/17/96 Test Number: DCPP-236Z
Sample Date: 4/17/96 Test Material: Zinc sulfate

species: Hatiotis rufescens Source: REF
Test Type: Chronic Reference Toxicant

ug/L

SUMMARY
999999999E9 9 9648g aag 99 fdg9"669

End Point Day Transformation Conc

Proportion Normal Arc sine sqrt w/out adj.
X 0.000 D
X 18.000 D
X 32.000 D
X 56.000 D

#Reps

5

5
5

Mban StDev % Surv

1.33 .021
1.34 .028
1.00 .069
.09 .059

Proportion Normal No transformation
0.000 0

18.000 D
32.000 D
56.000 D

5
5
5
5

.94

.95

.71

.01

.010

.012
.063
.009

X - Indicates concentrations used In calculations

HYPOTHESIS TEST "

End Point Day Transformation/AnaLysis NOEC LOEC TU MSE MSD

Proportion Normal Arc sine sqrt w/out adj.
Dunnett 18.000 32.000 .002 .036

°•
I ii~e~e.~ I

PROPORTION POINT ESTIMATE - ------------------ ----- - - -

End Point Day Method P

Proportion Normal inear interpolation
EC 15
EC 25
EC 40
EC 50

Cone

26.278
31.796
36.779
40.046

95% CZ TU

24.16 - 30.04
27.91 - 34.22
34.77 - 38.81
37.87 - 41.56



PHYSICAL and CHEMICAL MEASUREMENTS

Larval Red Abalone Chronic Bloassay
Diablo Canyon Biological Laboratory

Test Start Date/Time : 17 April 1996 @_17:51

Test Finish Date/Time : 19 April 1996 @ 17:51

Bioassay Number s) : DCPP - 236 . R

Test Solution Preparation : 17 April 1996

Test Organism : Hallolis rufescens

MEASUREMENTS AT START OF ASSAY MEASUREMENTS AT FINISH OF ASSAY

PH D. OXYGEN SALINITY CONTAINER PH D. OXYGEN SALINITY

CONTROL - 7.9 8.0 33.5 6 8.0 7.6 33.9

REFERENCE TOXICANT: ZnSO4

1ug I L , 7.9 7.7 33.4

32ug / L 7.9 8.1 33.4

56ug / L 7.9 8.0 33.3

Test Solution : 1188 Dil. (583 ppm Moly 3•J00 ppm Glut i 13.5 ppm ISO) Preparation DalelTIme : 17 April 1996 @ 14:12

0.56% 7.9 7.8 33.5

1.0% .: 79 7.9 33.5

1.8% • 7.9 7.6 33.5

3.2% ..., 7.9 7.9 33.5

5.6% 7.9 7.8 33.6

10.0% 7.9 7.7 33.6

Hourly Temperature Date

Hour 01

15.37
15.19
15.10
15.06

15.10
15.09
15.10
15.10
15.09
15.09
15.09
15.09

Hour 12

Hour 13 Hour 25 Hour 37

15.09
15.09
15.09
15.07
15.11
15.08
15.05

15.04
15.03
15.02
15.03
15.14

Hour 24

15.04
14.96
14.93

14.97
15.01
15.06
15.08
15.11
15.13
15.13
15.15
15.16

Hour 36

15.18
15.20
15.13
15.10
15.10
15.05
15.00
15.00

14.99
15.00
14.99
15.50

Hour 48

Mean Temperature 48 Hour Static Test

1 15.09 Degrees Celsius

Standard Deviation Hourly Temperature

0.09

Analyzed By : Bryan K. Cunningham

Date Analyzed 17 April 1996 / 19 April 1996

Reviewed by

Date Reviewed



Report Issued: June 4, 1996 Report LTR-420-96.12

PACIFIC GAS & ELECTRIC COMPANY
P.O. BOX 56

AVILA BEACH, CALIFORNIA 93424

LABORATORY TEST REPORT

SUBJECT: CHRONIC TOXICITY ASSESSMENT OF ICW COOLANT SOLUTION
WITH 583 ppm MOLYBDATE, 300 ppm GLUTARALDEHYDE, AND
DISPERSANTS

Introduction:

One chronic toxicity bioassay (DCPP-237-R) was conducted at the Diablo Canyon Biological
Laboratory on a freshwater coolant solution containing 583 ppm molybdate, 13.5 isothiazolin, 300 ppm
glutaraldehyde, and three dispersants. This solution was diluted 1/88 to approximate the dilution that
would occur in the conduits with only two ASW pumps operating. A reference toxicant test (MBPP-
78Z) using zinc sulfate was also conducted.

Methods:

The bioassays were 48 hour chronic toxicity tests conducted using a state approved protocol
developed by the Water Resources Control Board. Larval red abalone (Haliotis rufescens) were used
as the test organism.

Results:

Results are summarized In the following table. The highest concentration of the ICW coolant
solution not significantly different from the Control (NOEC) was the 5.6% concentration. Toxicity (TUc)
= 1 00/NOEC = 17.9. The lowest concentration that was significantly different from the control (LOEC)
was the 10.0% concentration. Data were analyzed using ANOVA with Dunnet's Test. The effluent test
and reference toxicant test met all test acceptance criteria. Data sheets and statistical analysis results
are attached.

SUMMARY OF RESULTS

Assay No. Date Tested Toxicity (TUc) NOEC LOEC

DCPP-237-R May 15-17, 1996 17.9 5.6 10.0
MBPP-78Z May 15-17, 1996 5.6 18.0 32.0

Conclusions:

These results can be compared directly to a previous test (DCPP-236-R) on a laboratory
prepared solution of ICW coolant with the same concentrations of glutaraldehyde, isothiazolin, and
molybdate, but without the three dispersants. Both tests used the same dilutions. The toxicity for both
tests was 17.9, This indicates that addition of these dispersants does not effect the toxicity of the ICW
coolant solution.

References:

State of California, October 1990. Procedures Manual for Conducting Toxicity Tests Developed by
the Marine Bioassay Project. Water Resources Control Board.

Distribution: AMJackson DATE J4 i_ t
HRumsey TESTED BY: 4'dA L.
DCSommerville APPROVED
DASquyres FILE NO:
RMS Indexer



DCPP - 237 - R Chronic Larval Abalone Bioassay Toxicity Analysis of 1/88 Diluted Freshwater Coolant Solution Treated With Dispersants and Anti Foaming Agent

I Test Concentraion of Number Number Percentage of Mean % Standard Mean less Meia plus Percentage of Mean

Container I1la Coolant Matrix Abnormal Normal Norma Normal Dcvlatlon Stadard Stadard Abnormal Abnorma

15
35
38
61
83

34
69
72
84
95

22
25
42
87
88

30
44
58
59
94

2
56
77
86
90

26
40
67
78
93

0.0%
Control 0-45 urn

Fillered Seawater

1.0%

1.8%

3.2%

5.6%

10.0%

192
191
195
185
188

187
188
189
195
188

186
184
191
190
193

194
190
185
188
186

193
181
189
184
185

183
188
181
176
182

96.00%
95.50%
97.50%
92.50%
94.00%

93.50%
94.00%
94.50%
97.50%
94.00%

93.00%
92.00%
95.50%
95.00%
96.50%

97.00%
95.00%
92.50%
94.00%
93.00%

96.50%
90.50%
94.50%
92.00%
92.50%

91.50%
94.00%
90.50%
88.00%
91.00%

48 Hour Static Test

0.951

0.947

0.944

0.943

0.932

0.910

0.019 - 0.932

0.016

0.019

0.018

0.023

0.022

0.931

0.925

0.925

0.909

0.888

0.970

0.963

0.963

0.961

0.955

0.932

4.00%
4.50%
2.50%
7.50%
6.00%

6.50%
6.00%
5.50%
2.50%
6.00%

7.00%
8.00%
4.50%
5.00%
3.50%

3.00%
5.00%
7.50%
6.00%
7.00%

3.50%
9.50%
5.50%
8.00%
7.50%

8.50%
6.00%
9.50%
12.00%
9.00%

0.049

0.053

0.056

0.057

0.068

0.090

May 15 - 17, 1996 0 16:48

Freshwater Coolant Matrix = 583 ppm Molybdate (MNTT) 1 300 ppm Glutaraldehyde / 13.5 ppm tsothlazolin (900 ppm NALCO 7330)
20 ppm iron Dispersant (NALCO 7302) / 20 ppm Blo Dispersant (NALCO 7348) / 20 ppm Anti Foaming Agent (NALCO 7471)



DCPP - 237 - R Chronic Larval Abalone Bloessay May 15 - 17 , 1996

Toxicity Analysis of CCW Freshwater Coolant Solution Treated With Dispersants & Anti Foaming Agent
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CONCENTRATION of 1188 Diluted Freshwater Coolant Matrix Treated With Dispersants and Anti Foaming Agent



Diablo Canyon Biological Laboratory

Test Date: 5/15/96 Test Number: DCPP-237-R
SampLe Date: 5/15/96 Test Material: Effluent - Power Plant %

Species: Hatiotis rufescens Source: RES
Test Type: Chronic Research Sample (Non-NPDES)

SLIM4ARY

End Point Day Transformation Conc #Reps Mean StDev % Surv

Proportion Normal Arc sine sqrt w/out adj.
X 0.000 D 5 1.35 .045
X 1.000 D 5 1.34 .040
X 1.a00 D 5 1.33 .040
X 3.200 0 5 1.33 .041
X 5.600 D 5 1.31 .049
X 10.000 D 5 1.27 .038

Proportion Normal No transformation
0.000 D 5 .95 .019
1.000 0 5 .95 .016
1.800 D 5 .94 .019
3.200 D 5 .94 .018
5.600 D 5 .93 .023

10.000 D 5 .91 .022

X indicates concentrations used in calculations

HYPOTHESIS TEST -

End Point Day Transformation/Anatysis. NOEC LOEC TU MSE NSD

Proportion Normal Arc sine sqrt w/out adj.

Dunnett 5.600 10.000 17.86 .002 .031



MBPP-78-Z (DCPP-237-R) Chronic Larval Abalone Bloassay Zinc Sulfate Reference To)dcant Preparations

Test Toxicant Number Number Percentage or Mean % Standard Meanles Mean pIs- Percentage or Mean%
Container Concentration Abnormal Normal Normal Normal Deviation I Standard Standard Abnormal Abnormal

I Number I ug per Liter Larvae . Larvae Larvae I Larvae I Normal LI DDeviation Deviat Larvae I La e

15
35
38
61
83

3
16
23
46
76

8

31
51
63
85

1
10
18

28
53

0.0%

Control 0.45 um
Fittered Seawater

18.0

32.0

56.0

8
9
5
15
12

6
7
6
11
16

86
68
93
81
51

198
199
200
200
200

192
191
195
185
188

194
193
194
189
184

114
132
107
119
149

2
1
0
0
0

96.00%

95.50%
97.50%

92.50%
94.00%

97.00%
96.50%
97.00%
94.50%
92.00%

57.00%
66.00%
53.50%
59.50%
74.50%

1.00%
0.50%
0.00%
0.00%
0.00%

0.951

0.954

0.019

0.022

0.932

0.932

0.970

0.976

4.00%
4.50%
2.50%
7.50%
6.00%

3.00%
3.50%
3.00%
5.50%
8.00%

0.049

0.046

0.621

0.003

0.083 0.704 43.00%
34.00%
46,50%

40.50%
25.50%

99.00%
99.50%
100.00%
100.00%
100.00%

0.379

0.9970.004 -0.001 0.007

48 Hour Static Test May 15 - 17 . 1996 @ 16:48
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Chronic Larval Abalone Bloassay May 15 - 16 , 1996 Zinc Sulfate Reference Toxicant Preparations
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Diablo Canyon Biological Laboratory

Test Date: 5/15/96 Test Number: MBPP-78Z
SampLe Date: 5/15/96 Test Material: Zinc sulfate

Species: Hatiotis rufescens Source: REF
Test Type: Chronic Reference Toxicant

ug/L

1 ¶ 66dedoetaeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeee I
SUMMARY

End Point Day Transformation Conc #Reps Mean StDev X Surv

Proportion Normal Arc sine sqrt u/out adi.
X 0.000 D 5 1.35 .045
X 18.000 D 5 1.36 .049
X 32.000 D 5 .91 .087
X 56.000 D 5 .03 .048

Proportion Normal No transformation 0.000 0 5 .95 .019

18.000 D 5 .95 .022
32.000 0 5 .62 .083
56.000 D 5 .00 .004

X = indicates concentrations used in calculations

* - HYPOTHESIS TEST - =

End Point Day Transformation/Anatysis NOEC LOEC TU NSE MSD

Proportion Normal Arc sine sqrt w/out ad).
Dunnett 18.000 32.000 .004 .042

* - PROPORTION POINT ESTIMATE -

End Point Day Method P Cone 95% CI TU
C..

Proportion Normal Graphicat interpolation
EC 15 23.066-
EC 25 27.212
EC 40 33.467
EC 50 36.482


