Exhibit A-3

Sediment Larvae Bioassay

Data Entry and Response Calculation

L. Data Entry (continued).

B. Mortality Endpoint.

1.

Sea water (negative) control sample.

a.

Initial Value = the stocking density = the average
number of larvae introduced to individual beakers or
containers at the beginning of the sea water control
exposure.

Final Value = the total number of survivors (normal +
abnormal) in each replicate at the end of the sea water
control exposure.

Positive control sample.

a.

Initial Value = the average total number of survivors
(average of all replicates) at the end of the sea water
control exposure.

Final Value = the total number of survivors in each
replicate (normal + abnormal) at the end of the positive
control exposure.

Test/reference area sediment samples.

a.

Initial Value = the average total number of survivors
(average of all replicates) at the end of the sea water
control exposure.

Final Value = the total number of survivors in each
replicate (normal + abnormal) at the end of the
test/reference sample exposure.
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Exhibit A-3

Sediment Larvae Bioassay

Data Entry and Response Calculation

L. Data Entry (continued).

C. Effective Mortality Endpoint (Abnormality + Mortality).

1.

Sea water (negative) control sample.

a.

Initial Value = the stocking density = the average
number of larvae introduced to individual beakers or
containers at the beginning of the sea water control
exposure.

Final Value = the total number of normal survivors in
each replicate at the end of the sea water control
exposure.

Positive control sample.

a.

Initial Value = the average total number of normal
survivors (average of all replicates) at the end of the sea
water control exposure.

Final Value = total number of normal survivors in each
replicate at end of positive control exposure.

Test/reference sediment samples.

a.

Initial Value = the average total number of normal
survivors (average of all replicates) at the end of the sea
water control exposure.

Final Value = the total number of normal survivors in
each replicate at the end of the test/reference sediment
sample exposure.
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Exhibit A-3
Sediment Larvae Bioassay
Data Entry and Response Calculation

II.

Calculation of percent abnormality, mortality and effective mortality.

Percent larvae abnormality, mortality and effective mortality were calcu-
lated using the appropriate Initial and Final Values, described above, as:

[Initial (test sample) Value - Final (test sample) Value] /
Initial (test sample) Value
x 100
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Figure A-4. Phased determination of significant adverse effects in
amphipod mortality bioassay samples. A test sample is considered to be a "Hit"
if it exhibits greater than or equal to 25% mortality and is significantly different
(p<0.05) from the corresponding reference sample(s).
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Figure A-6. ‘Phased evaluation procedure for determining significant adverse
effects in echinoderm larvae abnormality bioassays. A test sample is considered to
be a "Hit" if it exhibits significantly greater abnormality (p<0.05) than the
corresponding reference sample(s{
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Figure A-8. Phased determination of significant adverse effects in echinoderm

larval effective mortality bioassays. Three separate definitions of a "Hit" sample are
explored in this investigation: if the effective mortality (abnormality plus mortality) of

test samples is a) si'inihcantly greater than that of the corresponding reference sample
(p<0.05), b) 15% > the reference (p<0.05), and c) 30% > the reference (p<0.05).
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APPENDIX B:

The 1994 Puget Sound
Sediment Quality Database
(SEDQUAL)
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C\AET_Work\1996\App_B\TABLEB2.XLS

Table B-2. Samples excluded from 1994 amphipod mortality AET calculations.
Sample data were excluded because they were not synoptic, failed to meet chemice
quality assurance (QA1) or various bioassay QA requirements, were statistically in
clusive or were chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion: )
¢ E
3 =
=1 o
s £ 5
: i OE &
s § & 3 % 3
o £ _ [ £ g
s & g 5 g S
= = = g Y = é
& £ ¥ & £ =2 =
E U 3% & & & B
Number of @ 3 ¥ F g 2 g
Survey Code Batch Samples > g Jg z__ 7z P 5
1TREEISL 1 3 X
ARCOCPC2 1 2 X
BCWTACC2 1 2 X
BLAIR_91 1 27 X
BLAIR_91 ? ®) X
BLGM_91A 1 18 X
BLGM_91A 2 10 X
BLGM_91A 4 3 X
BPFERNC2 1 3 X
BREMWTC2 1 3 X
CASCADRI 1 1 X
CBMSQS 1 2 X
CNKTSPC2 1 3 X
'COLUMBIA 1 1 X
DUWO&MS89 1 18 X
DUWO&M91 1 13 X
DUWO&M91 1 4y X
EBCHEM 1 4 X
EBCHEM 1 6 X
EDMDWTC2 1 3 X
EHRITM10 1 6 X
EVRT12TH 1 6 X
EVWEYCII 1 3 X
GAPAC_C2 1 3 X
INTALCC2 1 4 X
METAMBS8 1 8 X
METAMB90 1 8 X
METAMB92 1 8 X
METROEBP 1 7 X
OLYHARFC 1 1 X
OLYHARFC 2 1 X
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Table B-2. Samples excluded from 1994 amphipod mortality AET calculations.
Sample data were excluded because they were not synoptic, failed to meet chemice
quality assurance (QA1) or various bioassay QA requirements, were statistically in
clusive or were chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion:
5 2
R B R
s & & 3§ & 3
= ; t : §
o = - £ @ L &
5 § £ 8§ £ 2 =
S = & w = « -
E Y & =z £ 2 =&
Number of @ g ¥ s £ 3 g
Survey Code Batch Samples Z & E z 2 & 5
OLYTERC2 1 3 X
PENNWLC2 1 3 X
PIER53BL 1 6 X
POSTPTC2 1 3 X
PSDDA1 1 -1 X
PSDDA1 1 1 X
PSREF90 1 21 X
PTORCHC2 1 3 X
PTWNPCC2 1 3 X
PTWNPENR 1 3 X
SEATTLSTL 1 2 X
SED18804 1 12 X
SED18804 2 12 X
SED18903 1 2 X
SED18903 1 1 X
SED19003 1 24 X
SED19003 2 20 X
SED19003 3 21 X
SED19003 4 17 X
SED19103 2 1 X
SHELLCII 1 1 X
SITCUMRI 2 4 X
SNDREF92 1 3 X
SOTERMS86 1 17 X
SSRECON 1 17 X
TACCENC2 1 3 X
TEXACOC2 1 3 X
WYCKOFF 1 68 X :
ITOTAL 72 452 ~ |
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Table B-3. Data excluded from 1994 bivalve abnormality AET calculations.
Sample data were excluded from 1994 AET calculations because they were not
synoptic, failed to meet minimum chemical quality assurance (QA1) requirements,
failed to meet various bioassay QA requirements, were statistically inconclusive or
were considered chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion: )
& E
3 =
= o
2 & g
£ 8 5 &5 i
< & & § 5 3
o % & £ g
., I % E % 2 &
'; E e =] o .
o = g o g = =
Number of « 2 5 s 2 g
<) oy 2 hh) [ "~
Survey Code Batch Samples 4 = = Z Z & é
CBBLAIR 1 6 X
CBMSQS 1 50 X
DUWO&MS90 1 4 X
EHRITM10 1 6 X
PIER53BL 1 6 X
PSDDA1 1 14 X
PSDDA1 1 6 X
PSREF90 1 21 A X
SITCUMRI 1 38 X X
WYCKOFF 1 68 X
TOTAL 10 219
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CN\AET Work\1996\App_B\TABLEB4.XLS

Table B-4. Data excluded from 1994 echinoderm abnormality AET calculations.
Sample data were excluded from 1994 AET calculations because they were not
synoptic, failed to meet minimum chemical quality assurance (QA1) requirements,
failed to meet various bioassay QA requirements, were statistically inconclusive or
were considered chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion: )
g 2
b=} g
@ = s
E 3 OE E s
<« & § & 3 S
o 7 @ 3 £ g
i 2 § 5 § ¢
e 2 3 € g &5 &
2 § ¥ S £ &2 »
=) = & o ~ ® - &
E Y 2 2 < 2 8
Number of @ T ¥ § = 2 8
Survey Code Batch Samples 2 é" ﬁ Z > é;': 'ci__
ANCHOR90 1 1 X
ARCOCPC2 1 2 X
BLAIR 91 1 1 X
BLGM_91A 1 7 X
BLGM_91A 2 2 X
- BLGM_91A 3 1 ‘ X
CASCADRI 1 1 X
CGPIER35 1 1 X
CHEVMD90 1 1 X
DUWO&MS89 1 ? X
DUWO&MS89 2 11 X
DUWO&MS89 3 1 X
DUWO&MO91 1 13 X
DUWO&MOI1 2 12
DUWO&MI1 2 2 X
DUYACHT1 1 5 X
EVRT10TH 1 X
HULB90FC 1 8 X
LONEST92 1 1 X
NAVYHPII 2 4 X X
NAVYMANC 1 1 X
OLYHARFC 1 2 X
OLYTERC2 1 3 X
PIER_D91 1 4 X
PIER_D91 1 2 X
PSDDAM90 1 1 X .
PSREF90 1 21 X
SITCUMRI 1 1 X
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Table B-4. Data excluded from 1994 echinoderm abnormality AET calculations.
Sample data were excluded from 1994 AET calculations because they were not
synoptic, failed to meet minimum chemical quality assurance (QA1) requirements,
failed to meet various bioassay QA requirements, were statistically inconclusive or
were considered chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion: ]
Y]
I
o .E B
L B
g = § = o
« & §& & 3 &
a ¥ © x g g
= 2 £ k S S
g E 3 [ Y = 5
2 & £ 8 € 2
=] = & [Y I « =
e g & 2z 5 =2 £
Number of @ ® ki ey < % g
= -
Survey Code Batch Samples 2 = g Z 4 & '=c, )
SNDREF92 1 3 X
TERMNL91 1 1 X
TOTAL 38 114
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Table B-5. Exclusions from 1994 echinoderm effective mortality AET calculatior
Sample data were excluded from 1994 AET calculations because they were not
synoptic, failed to meet minimum chemical quality assurance (QA1) requirements,
failed to meet various bioassay QA requirements, were statistically inconclusive or
were considered chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion:

Number of
Survey Code Batch Samples

Negative Control Sample Failure
No Reference or Reference Failur.
Statistically Inconclusive
'Chemically Anomalous

Not Synopyic
Hinsufficient Lab Replicates

IFailed Chemical QA

AMPRES92
ANCHOR90
ARCOCPC2
BLAIR_91
BLGM_91A
CASCADRI
DAYISL91
DUWO&M89
DUWO&M89
DUWO&MS89
DUWO&M91
DUYACHT1
EVRT10TH.
EVRT12TH
HULB90OFC
LONEST92
LOTTO043
METROEBP
MORTON92
NAVYHPFC
NAVYHPII
NAVYMANC
OLYHARFC
OLYTERC2
PIERD_91
POSTPTC2
PSDDAM90
PSDDAM91
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Table B-5. Exclusions from 1994 echinoderm effective mortality AET calculatior
Sample data were excluded from 1994 AET calculations because they were not
synoptic, failed to meet minimum chemical quality assurance (QA1) requirements,
failed to meet various bioassay QA requirements, were statistically inconclusive or
were considered chemically anomalous. Exclusions are ordered by survey code.

Surveys/Batches/Samples Excluded Criteria for Exclusion:

. .
8§ 2
o] <
2 S
v 7
5 % § £
= § & 3§ 3
S & & ¢ 3 3
S % 5 % 5§ &
o |2
“ = 3 £ o = 2
N g - o e >
a v £ o 5 = 2
o = & ¥ & " it
e £ & z § £ £
Number of ® g 5 S, & .é’ E
Survey Code Batch Samples Z * ﬁ Z Z D 'zg
PSDDAM92
PSREF90
SITCUMRI
SNDREF92
SOPARK91
TERM_91
TREMNL91
USOILVLF
TOTAL
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Table B-6. List of 1994 synoptic samples for which the determination of
significant adverse biological effects was statistically inconclusive.
Samples in italics were determined to be inconclusive for 1988 AET calculatio:

Survey AET Test

Code Station ID Sample ID Test Tvpe Endpoint
EBCHEM DR-05 DR-05 AMPT Mortality
EBCHEM DR-08 DR-08 AMPT Mortality
EBCHEM EW-03 EW-03 AMPT Mortality
EBCHEM NS-04 NS-04 AMPT Mortality
EVCHEM EW-14 EW-14G AMPT Mortality
EVCHEM SD-02 SD-02G AMPT Mortality
EVCHEM SR-07 SR-07G AMPT Mortality
BLAIR_91 BL9106MC BLAIR91XC003 AMPT Mortality
BLAIR_91 BL9109MC  BLAIR91XC004 AMPT Mortality
BLAIR_91 BL9112MC BLAIR91XC005 AMPT Mortality
BLAIR_91 BL9136MC BLAIR91XC013 AMPT Mortality
BLAIR_91 BL9141MC BLAIR91XC015 AMPT Mortality
DUWOQO&MI1 DU9111XX DUWO&M915003 AMPT Mortality
OLYHARFC OLYHOeMC OLYHFCXXC020 AMPT Mortality
PSDDAI1 CBB02 CBB02C AMPT Mortality
SED18903 20 1 AMPT Mortality
BLAIR_91 BL912409 BLAIR91XC009 ECHN Abnormality
BLGM_91A BLGM3312 BLGMBYXXC012 ECHN Abnormality
CHEVMD90 CHEV02XX CHEV90XXS001 ECHN Abnormality
LONEST92 ILSNW0101 LONEST92C001 ECHN Abnormality
OLYHARFC OLYHOOMC OLYHFCXXC005 ECHN Abnormality
OLYHARFC OLYH2IMC OLYHFCXXC019 ECHN Abnormality
PIERD 91 3 C2 ECHN Abnormality
PIERD 91 3 S3 ECHN Abnormality
PIERD_91 4 S4 ECHN Abnormality
PIERD 91 15 S15 ECHN Abnormality
PSDDAM9Y0 EB BO3BX - EB9) B03B ECHN Abnormality
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C\AET _Work\1996\App_ B\TABLEB10.XLS

Table B-10. Chemicals eliminated from AET groups prior to database
comparisons and calculations of predictive reliability. Chemicals appear
in bold italics were eliminated from 1988 AET comparisons.

[Chemical Name |
Acdid volatile sulfides
Ammonia-nitrogen
Ammonium (NH4+)
Biochemical oxygen demand
Biochemical oxygen demand-5 day test
Calcium
Carbon Dioxide
Carbon Monoxide
Chemical oxygen demand
Conductivity
Dissolved oxygen
Dissolved oxygen-% Saturation
Dry weight of sediment or tissue
Iron
Manganese
Oil And Grease
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Percent clay
Percent gravel
Percent moisture
Percent rocks
Percent sand
Percent silt
Percent sulfur
pH
Phi Class -1.00+ To 0.00
Phi Class 0.00+ To 1.00
Phi Class 1.00+ To 2.00
Phi Class 2.00+ To 3.00
Phi Class 3.00+ To 4.00
Phosphorus
Potassium
Salinity
Silica
Silicate
Sodium
Specific Gravity
Sulfate
Sulfates

B-53



CNAET Work\1996\App_B\TABLEB10.XLS

Table B-10. Chemicals eliminated from AET groups prior to database
comparisons and calculations of predictive reliability. Chemicals appear
in bold italics were eliminated from 1988 AET comparisons.

[Chemical Name |
Total alkalinity

Total carbon

Total nitrogen (no2+no3)

Total nitrogen (no3+no3+nh4)
Total NO2-n (nitrite Nitrogen)
Total NO3-n (nitrate Nitrogen)
Total phosphate

Total Solids

Total Suspended Solids

Total volatile solids

Viscosity

Wet weight of sediment or tissue
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