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INTRODUCTION

The following data report summarizes an application of sediment quatity values generated by
the Sediment-Water Equilibrium Partitioning (EP) approach to predict adverse biclogical effects in
Puget Sound. Data for generating EP sediment quality values were provided by the U.S. Environ-
mental Protection Agency (EPA) (Zarba C., March 1989, personal communication). A comparison
of predictions by these values and other sediment quality values generated by the Apparent Effects
Threshold (AET) approach is also provided. These analyses were requested by the EPA Science
Advisory Board (SAB) as part of an ongoing technical review of different methods to establish
sediment quality values (EPA 1988a.,b). The study was coordinated by the Washington Department
of Ecology (Ecology), Sediment Management Unit, and EPA Region 10, Office of Puget Sound.

OBJECTIVES

The purpose of this report is to document the predictions of EP and other sediment quality
values using a regional database of matched chemical and biological tests for Pugei Sound
sediments. In addition to EP and AET values, Ecology requested analysis of modified sediment
quality values that are under consideration for sediment management in Puget Sound. These
modified values are described in the Methods section. Ecology and EPA requested the following
summaries of data and analyses:

¥ A listing of EP and AET sediment quality values

® A map showing the location of predicted adverse biological effects based on EP
sediment quality values for all biclogical stations in the Puget Sound database (to
enable comparison to previous maps generated for AET predictions)

® A tabulation of observed biological effects and EP and AET predictions at each
biological station in the Puget Sound database

® A calculation of the reliability of chemical predictions by the various sediment
quality values compared with results of biological tests on field sediments in Puget
Sound.

This data report is intended for information purposes only. Interpretation of the resulis or
conclusions f:or sediment management were not requested by the sponsoring agencies. Data are
summarized in a Results section and accompanying appendices.

BACKGROUND

To meet the needs of most sediment quality management programs, an ideal sediment criteria
approach would perform well on both of the following measures of reliability, which are evaluated
with actual field data:

N Sen‘sitivity in detecting environmental problems (i.e., are ail biologically impacted
sediments identified by the predictions of the chemical sediment criteria?)

» Eff_iciency in screening environmental problems (i.e., are only bioiogically impacted
sediments identified by the predictions of the chemical sediment criteria?).

For the purpose of this data report, a biologically impacted station is defined as one at which
a statistically significant (P<0.05) biological response occurs relative to appropriate reference
conditions (see EPA 1988b; Barrick et al. 1988). As a measure of reliability, sensitivity is defined
as the proportion of all stations exhibiting a particular adverse biological effect that are correctly
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predicted using sediment quality values for that biological indicator. Efficiency is defined as the
proportion of all stations predicted to have a particular adverse biological effect that actually are
impacted. The concepts of sensitivity and efficiency are illustrated in Figure 1.

Sensitivity and efficiency are independent measures of reliability. For example, a sediment
criteria approach that sets values for a wide range of chemicals near their analytical detection limits
will probably be sensitive but inefficient. That is, it will predict a large percentage of sediments
with biological effects but will also predict many biologically nonimpacted sediments with only
slightly elevated chemical concentrations. Such an approach may be environmentally protective but
also may result in overregulation that would not be cost effective.

Conversely, a sediment criteria approach that sets values at the upper end of the range of
environmental concentrations may be efficient but insensitive. That is, a high percentage of the
stations with predicted impacts may indeed be biologically impacted, but the approach may fail to
predict other biologically impacted stations with moderate to high chemical concentrations. Such
an approach may be cost-effective and defensible in pursuing high priority remedial actions (i.e.,
would not overregulate) but would not be environmentally protective.

The overall reliability of any sediment criteria approach addresses both sensitivity and
efficiency, Overall reliability is defined as the proportion of all stations for which correct predic-
tions were made for either the presence or absence of adverse biological effects:

All stations correctly predicted as impacted
.+.

All stations correctly predicted as nonimpacted
Overall
Reiiability

Total number of stations evaluated

High reliability results from correct prediction of a large percentage of the impacted stations
(i.e., high sensitivity; few false negatives) and correct prediction of 2 large percentage of the
nonimpacted stations (i.e., high efficiency; few false positives).

Reliability analyses were conducted using a menu-driven program (SEDQUAL) initially
developed for the Puget Sound sediment quality values database. A detailed description of the
database and menu-driven features is given in the SEDQUAL users manual (Nielsen 1988).
Biological analyses and statistical procedures used to determine adverse biological effects for
sediment samples in this database have been summarized by Beller et al. (1986). Recent refine-
ments to these procedures are discussed by Barrick et al. (1988). The sediment biological tests
include in-situ measurements of the abundances of benthic macroinvertebrates in 201 samples and
three acute bioassays: amphipod mortality (Swartz et al. 1985) in 287 samples; oyster larvae
abnormality (Chapman and Morgan 1983) in 56 samples; and changes in bacterial luminescence
using the Microtox test (Williams et al. 1986) in 50 samples. These samples were collected from
thirteen embayments in Puget Sound exhibiting a wide range of grain size, total organic carbon
(TOC), and chemical conditions. ‘
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METHODS

Results of predictions for the following four kinds of sediment quality values are summarized
in this data report;

m  An expected (mean} EP value and a lower and upper 95 percent confidence interval
(C.1.) value have been determined for 34 nonionic organic chemicals (Zarba, March
1989, personal communication). Information used to calculate these values for each
chemical is provided in Table 1. Of these chemicals, the 12 listed in Table 2 were
detected at least once in Puget Sound sediments that have been tested for adverse
biological effects.

®  An AET value for over 60 chemicais detected in Puget Sound is available (Barrick
et al. 1988) for each of the four biological indicators discussed in the Introduction.
TOC- and dry-weight normalized AET for each biological indicator are summarized
in Tables 2 and 3.

= In addition to indicator-specific AET, the lowest AET (LAET) and the highest AET
(HAET) of the four biological indicators for each chemical is available as a predictor
of sediment quality. For example, the TOC-normalized LAET for phenanthrene in
Table 2 is 120 mg/kg TOC (oyster larvae bioassay AET) and the HAET for phenan-
threne is 690 mg/kg TOC (amphipod bioassay). The dry-weight normalized LAET
for phenanthrene in Table 3 is 1,500 ug/kg dry weight (based on both oyster larvae
and Microtox bioassay AET normalized to sediment dry weight).

®  Ecology requested analysis of an additional modified sediment quality values, termed
the acute~to-chronic Ratio (ACR) AET. Discussion of ACR appiied to sediments
is provided in Becker et al. (1989). The ACR values are calculated as one-tenth the
highest value among the acute bioassays but no lower than the 95th percentile of
Puget Sound reference areas or higher than the benthic effects AET. The ACR
provides a general estimate of the relationship between acute and chronic effects.
Although ACR can vary over a wide range, a factor of 10 is used based on EPA
guidance for complex chemical mixtures in effluents in the absence of specific
information (U.S. EPA 1985). Both dry-weight and TOC-normalized ACR are
reported in Tables 2 and 3. :

EP values are determined from effects-based water quality criteria and theoretical sediment-
interstitial water relationships. Puget Sound AET values are based on the highest concentration
among nonimpacted stations in the Puget Sound sediment quality value database. AET values can
be generated from the same group of nonimpacted stations used for predictions, or from a
completely independent group of stations than that used for predictions, The reliability of both
kinds of AET values was evaluated for this report.

Ecology requested that reliability tests for both EP and AET values be conducted by
considering the biological information in the following two ways:

®  Series A -~ Predictions of sediment quality values were checked after subdividing
the chemical database into groups of stations that were tested for the same biological
effects indicator.

= Sgries B -~ Predictions of sediment quality values were checked after pooling all
biological stations in the chemical database, regardless of the particular biological
indicator(s) tested at each station. ‘

The methods for each series of tests applied to specific sediment quality values are further
described in the following sections,
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Series A -- Segregated Biological Indicators

For Series A, tests of reliability were carried out after subdividing the chemical database into
groups of stations that were tested for the same biological effects indicators. For example, all
chemistry stations with associated biological amphipod bioassay data were grouped together. Four
station groupings were established according to available station-specific biological data (i.e.,
benthic infauna abundance, amphipod bioassay, oyster larvae bicassay, and Microtox bioassay
groups). The following comparisons were made for different sediment quality values in Series A:

®  Results for EP values are based on comparisons for the 12 chemicals listed in Table
2 at groups of stations for each of the four biological indicators.

»  Results for each indicator-specific AET are based on predictions for all detected
chemicals at stations for that biological indicator only.Results for LAET, HAET,
and ACR values are based on comparisons at groups of stations for each of the four
biological indicators, identical to the procedure for EP values.

All Series A reliability analyses of sediment quality values were conducted according to the
following steps:

1. Chemical concentration data for each sediment sample were normalized to either
sediment dry weight or TOC. For EP comparisons, sediment data for all chemicals
were TOC-normalized as required by the EP approach. For AET, LAET, HAET,
and ACR comparisons, sediment data for nonionic organic chemicals were TOC-
normalized and data for other chemicals were dry-weight normalized.

2. The resulting concentration data for each chemical and sediment sample were then
compared to each series of sediment quality values. Indicator-specific AET were
tested only at stations for which biological data were available for the particular
indicator. All EP, LAET, HAET, and ACR values were tested at all stations for
which biological data were available for one or more indicators.

3. A sediment sample exhibiting a particular adverse biological effect was considered
to be correctly predicted by a series of sediment quality values if at least one
chemical concentration exceeded the corresponding sediment quality value for that
chemical. For example:

- Benthic infauna stations predicted to have biological effects using the
series of mean EP values were identified as those stations with one or
more chemical concentrations exceeding mean EP values,

- Benthic infauna stations predicted to have biclogical effects using the
series of benthic infauna AET were identified as those stations with one
or more chemical concentrations exceeding benthic infauna AET.

- Benthic infauna stations predicted to have biological effects using the
series of LAET were identified as those stations with one or more chemi-
cal concentrations exceeding LAET values.

4. A sediment sample not exhibiting a particular adverse biological effect was
considered to be correctly predicted by a series of sediment quality values if none
of the chemical concentrations (or detection limits for undetected chemicals)
exceeded any of the corresponding sediment quality values. High detection limits
for undetected chemicals that exceeded sediment quality values were automatically
excluded from the reliability analysis,

3. geliability results were summarized across all samples for a particular biological
indicator in the database. Therefore, a range of reliability is reported for compari-
sons based on the four different biological indicators.
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Reliability results are reported for EP and AET comparisons that included two different sets
of chemicals, A comparison was first made for all chemicals detected in Puget Sound and available
for either of the two approaches (i.e., 12 chemicals for the EP approach and over 60 chemicals for
the AET approach). A second comparison was made only for the two chemicals that were widely
detected in Puget Sound and common to both approaches (i.e., total PCBs and phenanthrene).
These comparisons serve two distinctly different objectives:

s  Management assessment of the overall predictive ability of currentily available
sediment quality values to correctly identify adverse biological effects in Puget
Sound (recognizing that different chemicals and a different total number of sediment
quality values are available for the EP and AET approaches)

m  Comparative assessment of the performance of only those chemical-specific values
common to both approaches (recognizing that the ability to identify all adverse
biological effects may be limited because this assessment necessarily excludes many
chemicals that occur in high concentration at impacted stations).

Series B -~ Pooled Biological Indicators

The same tests described above for Series A were repeated after pooling biological results at
each station. This series of tests was requested by Ecology to support their assessment of the
ability of different sediment quality values to predict any of the adverse biclogical effects that
have been measured in Puget Sound. For this series of tests, biological results were pooied at each
station as follows (not all biological indicators were available at each station):

® A biologically impacted station was defined as one at which one or more biological
indicators tested at the station resulted in a significant adverse biological response.

#® A biologically nonimpacted station was defined as one at which none of the
biological indicators tested at the station resulted in a significant response.

For example, in Series B, the reliability of predictions of all EP and AET values were summarized
across all 314 stations for which chemical concentration data, TOC data, and data for at least one
biological indicator were available. With this exception on how biological stations were pooled, all
other steps outlined for Series A reliability analyses were followed. The reliability resuits for each
series of tests are summarized separately.
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RESULTS

Results of this data report are summarized in the following three appendices:

m  Maps showing the iocation of biological stations and the results of chemical predic-
tions by the EP approach are presented in Appendix A.

®  Summary matrices listing all observed and predicted adverse biological effects at
each station in the Puget Sound database are presented in Appendix B.

®  Tables of reliability analyses for the various sediment quality values are presented
in Appendix C.

In Appendix A maps, all predictions are based on mean EP values only. Figures A-1 through
A-14 show predicted adverse biological effects and observed adverse effects at amphipod bioassay
stations in different regions of Puget Sound. Figures A-15 through A-22 show predicted adverse
biological effects and observed adverse effects at benthic infauna stations. These maps can be
compared with maps documenting predictions for the AET approach in Appendix D of Barrick et
al, (1988).

In Appendix B matrices, predicted adverse effects are listed for a range of sediment quality
values, including three different EP values (lower 95 percent C.I. value, mean value, and higher
95 percent C.I. value), four different AET values (benthic infauna AET, amphipod bioassay AET,
oyster larvae bioassay AET, and Microtox bioassay AET), and three modified sediment quality
values (ACR, LAET, and HAET). Results were generated for the following normalizations of
chemical concentrations and combinations of chemicals:

s Figure B-1 is based on predictions of all chemicals detected in Puget Sound and
normalized to TOC (nonionic organic compounds) or sediment dry weight (ionizable
organic compounds and metals).

m  Figure B-2 is based on all chemicals detected in Puget Sound and normalized only
to sediment dry weight (i.e., excluding EP values, which are based only on TOC
normalization).

= Figure B-3 is based only on predictions of PCB and phenanthrene sediment quality
values normalized to TOC.

s Figure B-4 is based on analogous results for PCB and phenanthrene sediment quality
values normalized to sediment dry weight (i.e., excluding EP values, which are based
only on TOC normalization).

In Appendix C, reliability analyses are tabulated based on the results at individual stations
listed -in Appendix B. These reliability analyses are reported for the following two series described
in the Methods section:

®  Series A (Tables C-1 through C-3) is based on groups of stations that were
segregated by biological indicator tested (for example, the reliability of predictions
for mean EP values at benthic infauna stations is calculated separately from the
reliability of predictions for mean EP values at amphipod bioassay stations).

®  Series B (Tables C-4 and C-5) is based on pooled biological results. For example,
the reliability of predictions for mean EP values is calculated after pooling ali
biological stations in the database, regardless of the specific biological indicator(s)
tested at each station. :

_Reliability results are tabulated for all chemicals detected in Puget Sound in Table C-}
(Series A) and Table C-4 (Series B). Reliability results are tabulated only for PCB and phen-
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anthrene predictions in Tables C-2 and C-3 (Series A) and Table C-5 (Series B). Both TOC and
dry weight normalizations of chemical concentrations are considered in these tables. A summary
of reliability results js presented in the following sections.

COMPARISON OF THE MAGNITUDE OF EP AND AET VALUES

Prior to conducting reliability analyses, a comparison of the magnitude of EP and AET values
was made for five chemicals for which both EP and AET values have been deveioped (Table 2).
Of these five chemicals, only total PCB and phenanthrene are commonty detected in Puget Sound.
‘The range of EP values based on the 95 percent confidence interval for K. encompasses the range
of available AET values for different biological indicators for three of the five chemicals in
common to the two approaches (total PCB, tetrachloroethene, and ethylbenzene). The range of EP
values for phenanthrene (24-440 mg/kg TOC) is similar to the range of AET values for phenan-
threne (120-690 mg/kg TOC). The range of EP values for DDT (0.13-3.8 mg/kg TOC) encom-
passes the established benthic AET for DDT (3.7 mg/kg TOC) but is lower than the estimated AET
for the amphipod bioassay (see Table 2, footnote j). Because EP values are intended for use only
when normalized to sediment organic carbon, no comparison of these values was made with AET
or ACR values normalized to dry weight.

SERIES A RELIABILITY TESTS

The reliability of sediment quality values at biological stations segregated according to
biological test type (see Methods) is summarized in this section.

Reliability Tests Based on All Chemicals

Reliability resuits for the EP and AET approaches are summarized in Table C-1 based on all
available chemicals that are detected in samples represented in the Puget Sound sediment quality
database.

EP Values—The sensitivity of the various EP values in identifying adverse biological effects
ranged from 3-70 percent, depending on the biological indicator. The lower 95 percent C.I. EP
values exhibited the highest sensitivity (38-70 percent) and the upper 95 percent C.I. EP values
were the least sensitive (3-13 percent). In contrast, the upper 95 percent C.I. EP values were more
efficient (73-100 percent) in identifying only adverse bioiogical effects than were the lower 95
percent C.I. EP values (32-61 percent).

Overall, EP values were 44-73 percent reliable in their ability to correctly predict both nonim-
pacted and impacted stations based on results for four different biological indicators in Puget
Sound.

AET Values—-The sensitivity of indicator-specific AET values in identifying adverse biological
effects ranged from 55 to 93 percent, depending on the biological indicator, Reliability results are
similar for AET values normalized to sediment dry weight or to TOC (see EPA 1988b for further
discussion).

AET for the amphipod mortality bioassay and benthic infauna abundance measurements are
based on both the largest number of data points and geographically diverse data points. The range
of sensitivity of amphipod AET was lower (55-58 percent} than that for benthic AET (75-77
percent). The efficiency of amphipod bioassay (67 percent) and benthic AET (72 percent) in
identifying only adverse biological effects was similar when comparing AET values that were
generated independently from the database used for testing predictions (see Table C-1, footnote e).

17



s U

RN - ——ne —



Overall, the amphipod and benthic AET values were 71-88 percent reliable in their ability to
correctly predict both nonimpacted and impacted stations based on resuits for the four different
biological indicators in Puget Sound. The oyster larvae and Microtox AET values, generated from
a smaller data set of one urban and one nonurban bay, were overall 50-96 percent reliable.

ACR Values—Sensitivities of ACR values were consistently high (94-100 percent). Efficiency
values were between 30-58 percent, depending on the biological indicator. Overall reliability
values for ACR ranged between 30-60 percent. ACR values had the highest overall reliability (58-
60 percent) in predicting adverse effects at benthic infauna and Microtox stations.

Reliability Tests Based on PCB and Phenanthrene Only (TOC-Normalized)

For tests in this section, PCB and phenanthrene sediment quality values normalized to TOC
were compared to TOC-normalized concentration data. Reliability results based only on the
combined performance of these two chemical values are summarized in Table C-2 for the EP and
AET approaches. For this test, the LAET and HAET for PCB and phenanthrene were used to
provide a consistent comparison of predictions for the various biological indicators to the predic~
tions of the range of EP values,

EP Values—The reliability of EP values for total PCB and phenanthrene (Table C-2) is nearly
identical to the reliability of EP values for all chemicals (Table C-1). The sensitivity of the various
EP values in identifying adverse biological effects ranged between 3-69 percent, depending on the
biological indicator. The lower 95 percent C.I. EP values exhibited the highest sensitivity (29-69
percent), and the upper 95 percent C.I. EP values were the least sensitive (3-11 perceni). In
contrast, the upper 95 percent C.I. EP values were more efficient (75-100 percent) in identifying
only adverse biological effects than were the lower 95 percent C.I. EP values (26-63 percent).

Overall, EP values for total PCB and phenanthrene were 44-73 percent reliable in their ability
to correctly predict both nonimpacted and impacted stations based on results of four different
biological indicators in Puget Sound.

AET Values—The sensitivity of the various TOC-normalized AET values (including LAET and
HAET) for total PCB and phenanthrene ranged between 0-51 percent, depending on the biological
indicator. LAET for total PCB and phenanthrene were the most sensitive of the AET values,
predicting 45-51 percent of the adverse effects at amphipod bioassay and benthic infauna stations.
The sensitivity of all other AET values was <30 percent, which was much lower than the sensitivity
when all chemicals were considered (Table C-1). The overali reliability of total PCB and
phenanthrene AET values ranged between 42-71 percent for the four biological indicators in Puget
Sound.

ACR Values—The sensitivity of TOC-normalized ACR values for total PCB and phenanthrene
ranged between 21-52 percent (Table C-2), compared with 95-100 percent sensitivity when all
ACR values were considered (Table C-1). The efficiency of ACR values for total PCB and phen-
anthrene (48-75 percent) and overall reliability (50-73 percent} were both higher than the
efficiency (30-58 percent) and overall reliability (30-60 percent} of all ACR values.

Reliability Tests Based on PCB and Phenanthrene Only (DW-Normalized)
For tests in this section, sediment quality values and chemical concentration data for PCB and

phenanthrene were normalized to dry weight of sediment. Only AET values and ACR values
modified from dry weight-normalized AET are considered in these tests (Table C-3).
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AET Values (DW)—Total PCB and phenanthrene AET values normalized to DW were more
sensitive than total PCB and phenanthrene values normalized to TOC. LAET values were the most
sensitive, ranging between 31-64 percent. Sensitivities of indicator-specific AET values ranged
between 11-31 percent. The sensitivity of HAET values was the lowest of all AET values {(3-11
percent).

The overall reliability of DW-normalized AET was comparable to that of TOC-normalized
AET. Values ranged between 44-77 percent, depending on the biological indicator,

ACR Values—The sensitivity of DW-normalized ACR values for total PCB and phenanthrene
ranged between 38-63 percent, and was consistently higher than that for TOC-normalized ACR
values (21-52 percent). The efficiency of these predictions {44-74 percent) was similar to that for
TOC-normalized ACR for PCB and phenanthrene (48-75 percent). Overall relizbility ranged
between 52-68 percent for DW-normalized ACR values, comparable to that for TOC-normalized
values (50-73 percent).

Summary of Comparative Performance for PCB and Phenanthrene Values

For predictions with PCB and phenanthrene only, a similar but higher range of sensitivity was
found for the lower 95 percent C.I. EP values (29-69 percent) compared with LAET values {14~
51 percent). The sensitivity of mean EP values (14-29 percent) was higher than that of AET
values for different biological indicators (3-14 percent). The sensitivity of upper 95 percent C.I,
EP vatues (3-11 percent) was also somewhat higher than that of HAET values (G-6 percent).

The sensitivity of phenanthrene and total PCB values for the AET approach is substantially
lower than that for all AET chemicals in Table C-1. This lower sensitivity may reflect the fact
that there are a number of problem areas in Puget Sound for which other nonionic organic
chemicals, metals, or alkylated phenols are found in high concentration. The reliability results for
the EP approach are similar in Tables C-1 and C-2 because EP values for phenanthrene and total
PCB provided nearly all of the predictions of adverse biclogical effects by the EP approach in
Puget Sound.

The two methods were generally comparable in efficiency in this test, ranging from 26-100
percent for the EP approach and 47-100 percent for the AET approach. The overall reliability of
the two approaches was similar, ranging from 44-73 percent for the various EP values and 42-71
percent for the various AET values (Table C-2).

SERIES B RELIABILITY RESULTS

The reliability of predictions by different sediment quality values after pooling all biological
stations in the Puget Sound database (see Methods) is summarized in this section.

Reliability Tests Based on All Chemicals

Results in this section are based on predictions for all chemicals for which there were detected
concentrations in Puget Sound sediments and a corresponding chemical-specific sediment quality
value. Reliability results for pooled biological effects predicted by sediment quality values for all
chemicals are shown in Table C-4.
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EP Values—The 95 percent C.1. of EP values for all chemicals was 8-61 percent sensitive in
identifying an adverse biological effect when all 300+ biolegical stations in Puget Sound were
pooled in one test. The efficiency of these predictions ranged between 57-88 percent. EP values
were somewhat lower in overall reliability (48-54 percent) in comparison with AET or ACR values
(Table C-4). This lower reliability may be attributed to the lower number of detected chemicals
for which EP values were available relative to either AET or ACR values {see Reliability Tests
Based on PCB and Phenanthrene Only).

AET Values—The sensitivity of AET predictions ranged between 32-88 percent when all 300+
biological stations in Puget Sound were pooled. Microtox AET were the most sensitive (>80 percent
for all normalizations) of the indicator-specific AET values in predicting adverse biological effects
at all Puget Sound stations. LAET were slightly more sensitive and HAET were much less sensitive
(approximately 30 percent). The efficiency of these predictions ranged between 61-100 percent
(because ail biological stations were pooled, the eff iciency of indicator-specific AET is no longer
constrained to be 100 percent). All AET values exhibited overall reliability within a relatively
narrow range (63-70 percent).

ACR Values—ACR values were the most sensitive of any of the sediment quality values tested
(94 percent for DW-normalized values and 97 percent for mixed DW/TOC-normalized vaiues).
Efficiency of ACR values (58 percent) was lower than for the various AET values or the upper 95
percent C.I. EP values and comparable to that for the lower 95 percent C.I. or mean EP vaiues.
The overall reliability of ACR values for ail chemicals was higher (60 percent) than that for EP
values and lower than that for AET values.

Reliability Tests Based on PCB and Phenanthrene Only

Reliability results for pooled biological effects for sediment quality values for PCB and
phenanthrene only are shown in Table C-5.

EP Values—The 95 percent C.I. of EP values for total PCB and phenanthrene was 7-78 percent
sensitive in predicting adverse effects at all of the 300+ biological stations in Puget Sound. The
efficiency of these predictions ranged between 57-93 percent. EP values exhibited an overall
reliability ranging between 47-55 percent.

AET Values—The sensitivity of the various AET values for total PCB and phenanthrene ranged
from 5-56 percent when all Puget Sound biological stations were pooled. For these chemicals, the
sensitivity of predictions exceeded 50 percent only for the Microtox AET (56 percent) and LAET
(56 percent). The efficiency of these AET ranged from 59-100 percent. For this test, the HAET
for PCB and phenanthrene was 100 percent efficient by definition because all Puget Sound stations
were included in the calculation of the indicator-specific AET that comprise the HAET. PCB and
phenanthrene values for all AET indicators exhibited moderate overall reliability (46-62 percent).

ACR Values—The sensitivity of ACR values for total PCB and phenanthrene in predicting
effects in the pooled database (42-55 percent, depending on the normalization) was substantially
lower than the corresponding sensitivity when all chemicals were considered (Table C-4). The
efficiency of these predictions was somewhat higher (59-68 percent compared with 58 percent
when all chemicals were considered). The overall reliability of ACR values was approximately the
same when comparing DW-normalized results for all chemicals vs. total PCB and phenanthrene.
Because of an increase in sensitivity, the overall reliability of ACR values for all chemicals
normalized to mixed DW/TOC was higher than the overall refiability of TOC-normalized ACR for
total PCB and phenanthrene alone.
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Figure A-21. Predicted mean equilibrium partitioning (EP) resuits and observed adverse biological
effects for benthic abundance stations in Port Gardner
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Figure A-22. Predicted mean équiiibrium partitioning (EP) results and observed adverse biologicai
effects for benthic abundance stations in Port Susan
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TABLE A-1. LOCATIONS FOR PUGET SOUND BIOLOGICAL EFFECTS STATIONS
USED IN THE EVALUATION OF SEDIMENT QUALITY VALUES

State Plane

------- Lattitude------- -«-----fongitude-------Coordinates - South
Survey Station Date Sample Degrees Minutes Seconds Degrees Minutes Seconds East North

ALKI AP-01% 05725784 AP-01 &7 34 22 122 25 5 ..

ALKI AP-02 05/25/84 AP-02 47 34 20 122 24 53 .-

ALKI AP-03 05/25/84 AP-03 47 37 18 122 24 53 .- .
ALKI AP-04 05/25/84 AP-04 47 34 9 122 25 12 - “e
ALK Ap-05 05/25/84 AP-05 &7 34 12 122 25 3t "= .-
ALK! AP-06 05/25/84 AP-06 47 34 20 122 25 52 -- .-
ALK AP-07 05/25/86 Ap-G7 &7 34 43 122 25 5 .- ..
ALKI Pd-01 05/26/84 PW-01 &7 31 is 122 23 57 .- -
ALKI Pu-02 05/26/84 PW-02 &7 k3! 38 122 24 8 .. v
ALKI PY-03 05/26/84 PW-03 47 31 39 122 24 13 .. .-
ALKI PU-04 05/26/84 PuW-04 47 31 & 122 24 16 --

CBBLAIR  BO3 06/01/84 BO3 o -~ -- .- - -+ 1530370 710020
CBBLAIR  BO4 06/01/84 BOA -- “- . .. - <- 1530580 710540
CBBLAIR  BO9 06/01/84 BOY .- T e - - .- -- 1526600 713350
CBBLAIR  B10 Cé6/01/84 B1O . i -- AR .- == 1526340 715560
C88LAIR  B12 06/01/84 B12 .- .o .- .- "= <= 153167¢ 709510
CBBLAIR  B1S 06/01/84 B15 .- ve . .- - <+ 1528975 712150
CBMSGS BL-11 01701786 BL-11 .- - .o - . -+ 1333820 706730
CBMSQs BL-13 01/01/84 BL-13 .. o .o b - -- 15320585 708770
CBMSQS BL-21 a1/01/84 BL-21 - o .. e .. -~ 1530550 710225
CBMSAs BL-25 01/01/84 BL-25 .- °s " == e == 1529495 711030
CBMSQS BL-28 01/01/84 BL-28 -- “n “n .- - -- 1528015 712810
caMsas BL-31 01/01/84 BL-31 .- - .- e oo -+ 1525455 714850
CBMSQS c1-11% 01/01/84 Ci-41 .o . we .- s == 1320505 702125
cBMsas Ci-13 01/01/84 €1-13 - = - e .- <» 1520435 703435
CBMSQS Cl-16 01/01/84 C1-16 “= v .- “- “s -~ 1520955 705470
CBMsQS £1-97 01/01/84 C1-17 .. oe .- " o= - 1520305 705560
£8Ms0S C1-20 01/01/84 C1-20 .- “e o . .- <+ 1520075 7OTI00
£8Ms0S cr-22 01/01/84 C1-22 .. .- .- - .- - 1519435 708655
£aMsas CR-11 01/01/86 CR-11 -- -- .- .- .- -+ 1458050 721700
{8MsQs CR-12 01/01/84 CR-12 - . e - . =+ 1458500 724750
CBMSQsS Ccr-13 01/01/84 CR-13 " ma - - = =+ 1439750 715750
CBMSES CR-14 Q91/01/84 CR-14 - .- .- = - =~ 1638800 714750
CBMSQS HY-12 01/01/84 HY-12 .. .o e - - -~ 1538160 709035
CBMSQS HY- 14 01/01/84 HY-14 .- -- -- -- - =+ 1537190 709430
CBMSQS HY-17 01/01/84 HY-17 .- -4 . .- -- +- 1538550 710220
CBMSQS HY-22 01/01/86 HY-22 .. e - .- .- < 1534985 711485
CBMSOS HY-23 G1/01/84 HY-23 . o - oo " <+ 1535140 711635
CBMSQS HY-24 01701786 HY-24 B "e . =e .. -+ 1535170 711850
CBM3QS HY-28 01/01/84 HY-28 . o e . - «+ 1533280 713110
CBMSGS KY-32 01/01/84 HY-32 .- v .- . . - 1532070 743975
CBMSQS HY-37 01/01/86 HY-37 .- .- .- .- - =~ 1529710 714835
CBMSGS HY-42 81/01/84 HY-42 .- .. e .- .- <+ 1528295 715318
CBMSas HY-43 01/01/86 HY-43 .- o "o oo . -~ 1528340 715405
CBMSQS HY-44 01/01/84 HY-44 -- - . .o .- -~ 1328650 715415
CRMSQS HY-47 01701784 HY-47 - .- . - - -+ 15275858 714250
CBMSQS HY-50 01/01/84 HY-50 . .. .- oe i -+ 1524500 718750
CBMSGS MD-12 01/01/84 Mp-12 " .- aw " e <+ 1520785 709285



e R, . e R ——



TABLE A-1. (Continued)

State Plane

------- Lattitude-«---+~ --+-coslongitude-------Coordinates - South
Survey Station Date Sample Degrees Minutes Seconds Degrees Minutes Seconds East Nerth

CBMSES  MI-11  01/01/84 MI-11 e .- .- . .- - 1524495 709365
caMsas MI-13 01/01/84 M1-13 .- .- - .- .- -« 1523925 710295
CEMSQS Mi-15 01/01/84 ML-15 .- .- -- -- -- «- 1523035 71720
CEMSQS Rs-12 01/01/84 RS-12 - - .- .. .. -- 1517000 711750
CBMsas RS-13 01/01/84 RS-13 - .- " -- - == 1512250 714900
CBMSQS RS-14*  01/01/84 RS-14 .- “n - .- -- <- 1508950 717400
caMSasS RS-18 01/01/8% R2-18 .. .- .- .- L+ -- 1502950 723900
CBMSQS Rs-19 01/01/8% RS-19 .- .- e .- -- -« 1503150 724000
CBMSas RS-20 01/01/8% Rs-20 .- " -- .- .- ~» 1503600 724300
CBMSQsS Rs-21 01701/84 RS-21 .. - . -- .- -- 1502780 724150
CBMSas RS-22 01/01/84 Rs-22 = .- - -- - - 1498730 727500
CBMSQS RS-24 01/01/84 RS-24 -- .- .- .- - =+ 1499950 726850
CBMsOS s$1-11 01701784 51-11 e .- .- - . -- 1525295 710450
£BMSQs s1-12 01/01/84 SI-12 - .- .- - - - 1524680 711295
caMsas s1-15 01/01/84 S1-15 . - e .- -~ 1523750 712510
CBMSQS SP-11 01/01/84 sP-11 .- -- -- -- .. -+ 1521190 709820
CBMSQS sp-12 01/01/8%4 sp-12 -- - .- - .- -+ 1521065 710090
CBMSGS S$P-14 01701784 5P-14 .. .- - - .- =+ 1521260 711425
CBMSQS $P-15 01/01/84 5P-15 .o “v .- . .- - 1520910 711475
CBMsGs $P-16 01/01/84 sp-16 .- < .- - - -+ 1520515 711535
DUMWRIVI** DR-01 04/15/85 DR-01 -- -- .- - . .o .- -~
DUWRIV1  DR-02 04/15/85 DR-02 .- .- .- .= - " .. .
DUNRIVI  DR-03  04/15/85 DR-03 - o - .e . - .- .
DUWRIVY  DR-04 04/15/85 DR-04 .- .. .o .. o .. .- --
DUMRIVY  DR-05 04/15/85 OR-05 -- .- o - e .. . .-
DUWRIVY DR-06 04715785 DR-06 .- e .- e .- -- .

DUWRIVY  DR-07 04715785 DR-O7 “e .o o . .- .- .

DUWRIVT  DR-OB 04/15/85 DR-08 -- o . o .. - e "o
DUWRIV1  s@-09 04/19/85 sa-09 - .- o na . . e .

DUWRIVZ** OR-10 07/01/85 cAl .. -- . . - . .- .-
DUWRIVZ  DR-11 07/01/85 CA2 we .- N -- .a . .- .
DUWRIVZ  DR-12 Q7/01/85 CA3 .- .- . .- -- . an -
DUWRIVZ  OR-13 07/01/85 ¢B1 e .- .. e .- .- -- --
DUWRIVZ DR-14 07/01/85 cB2 -- “ o - . .. e .
DUWRIVZ  DR-15 07/01/85 CB3 .- .- -- . .- .- - .
DUWRIVZ DR-16 07/01/85 CB4 . .- . .- .- -- .- .-
DUWRIVZ DR-17 07/01,85 €85 - .. -- . . . .- ..
DUWRIV2 DR-18 07701785 cct . .- e s aw .- . au
DUWRIV2Z  DR-19 07/01/85 cc2 . . .- e - -- -- --
DUHRIVZ  DR-20 07701785 cc3 . . e . - -- -- -
DUMRIVZ  DR-21 07/01/85 cc4 - . oe .- .. .- .. .-

DUMRIVZ DR-22  G7/01/85 cCS .- .- .. . . .. .. ..
DUWRIVZ . DR-23  07/01/85 CO1 - .- . .. .. .. .. ..
DUWRIVZ DR-24  07/01/85 D2 . .. . . . .. .. .
DUWRIVZ DR-25  07/01/85 CE1 . .- . .. .- . . ..
DUWRIVZ DR-26  07/01/85 CE2 . .- .- e . .. ..

DUWRIVZ  DR-27 07/01/85 CE3 an . . e . - .- .
DUWRIVZ  DR-28 07/01/85 CF1 - . o . . . .- .-






TABLE A-1. (Continued)

State Plane

------- Lattitude~--~--~ -«-----Longitude-------Coordinates - South
Survey Station Date Sample Degrees Minutes Seconds Degrees Minutes Seconds East Korth
EBCHEM KG-03 09/25/85 ¥G-03 - \ -e - - - 1626920 207515
EBCHEM KG-04*  10/09/85 KG-04 .- -- .- . “a - 1627015 209165
EBCHEM KG-05 09/30/85 KG-05 .. -- "= . - - 1626950 209095
EBCHEM KG- 06 09/30/85 KG-06 .. .- .. .- - == 1626450 209230
EBCHEM KG-07 99/30/85 KG-07 . .- - .- Toe <+ 1626160 209930
EBCHEM KG-08 10/01/85 KG-GB .. .- .- .. - «- 1626585 210445
EBCHEM KG-0%9 10/01/85 KG-09 -- .- .- .- - - 1625945 270890
EBCHEM KG-10 10/08/85 KG-10 .. .- .- "= . -« 1626385 211360
EBCHEM KG-11 16/01/85 KG-11 - .- .- "= "= == 1825415 211810
EBCHEM  MG-01 09/26/85 MG-01 .- .- .- .- .- <« 1614150 233850
EBCHEM MG-02 09/26/85 MG-02 .- “n = “r eo == 1612525 234542
EBCHEM MG-03 09/26/85 MG-03 . T - . -~ -« 1611550 235342
EBCHER MG~ 04 (9/26/85 MG-04 . .- N “- - - 1608975 237267
EBCHEM HH-01*  10/15/85 NH-01 -- -~ - - .- -+ 1625910  218%80
EBCHEM K- 02 10/15/85 NH-02 -- - -- .- “e == $625305 218055
EBCHEM NK-03 10/16/85 NH-G3 -- .. . - e -+ 1626175 218035
EBCHEM NH- (4 10/15/85 NH-04& . .. - .- - «- 1622905 217355
" EBCHEM NH-05 16715785 NH-05 .- . .. .- .- <= 1622180 237365
EBCHEM NH-06 16/16/85 NK-06 - . " oo wn <+ 1621500 247335
EBCHEM NH-Q7*  10/09/85 NH-07 -- - - v .- o- 1621275 214795
EBCHEN NH-08 10/16/85 HH-08 - = .. .o - =< 1620958 216775
EBCHEM  NH-0% 10/16/85 NH-09 - == - - " <+ 1619808 217483
EBCHEM MH-10 10/08/85 NH-10 - e .- o “= -- 1619225 218128
EBCHEM NH-11 10/15/85 N1 - - e we e <= 1626325 219030
EBCHEM NS-01*  10/08/85 NS-01 -- .. " = v < 1623658 229392
EBCHEM N§-02 09/27/85 NS-02 .- - - - .- -+ 1622142 230717
EBCHEM NS-03 10/04/85 NS-03 .- e .- e o -+ 1621458 231317
EBCHEM K$-05 10/04/85 NS-05 .- . - o -- -« 1620333 232058
EBCHEM NS-06 09/27/85 NS-06 " -- o - .- - 1619200 234492
EBCHEM NS-07*  10/04/85 NS-07 .- .- - .- "= == 1618783 232341
EBCHEM NS-08*  (09/26/85 NS-0B - “e .- .- .- <+ 1618058 234417
EBCHEM Ps-01 10712785 P5-01 -- - - .- . -+ 1601400 432100
EBCHEM Ps-01 10/12/85 Ps-01 .- .. .. .. - - 1601400 432100
EBCHEM ps-02 10/12/85 Ps-02 .- " e - .- -- 1608400 418700
EBCHEM Ps-03 10/12/85 Ps-03 -- - - - . =+ 1613900 411600
EBCHEX PS-04 10/12/85 ps-04 .- .- -~ - .. = F618600 404300
EBCHEM §8-01*  10/16/85 ss-01 e .. .. .. -- -- 1628000 220117
EBCHEM $5-03 10/04/85 58-03 -- .- -- "= " <+ 1629142 222317
EBCHEM $5-04 10/04/85 $5-04 .. .- -- "a .- -+ 1629158 222908
ERCHEM §5-05 10/03/85 55-05 .. -- .- .- - -+ 1628600 223867
EBCHEM $5-05 16/03/85 $5-05 . .- .. .. -- - 1628600 223867
EBCHEM $8-06 10/03/85 $8-06 - . - A -- == 1628350 224658
EBCHEM $5-07 10/03/85 §5-07 .- . ne .- -- -+ 1628092 224975
EBCHEM $5-08 09/27/85 ss-08 = o - - - ~- 1627262 225908
EBCHEM $$-09%  09/27/85 55-09 .- - - . .. <+ 1626842 226292
EBCHE® §5-11 09/27/85 85-11 .- e .- ve . -+ 1625442 227400
EBCHEM §5-12 Q9727785 ss-12 " .. .- - .- -~ 1624357 228317
EBCHEM Wd-01 10701785 W-01 .- . - " -- -+ 1624935 212445
EBCHEM W-02%  10/09/85 w-U2 .. .- -- -- .- c- 1624615 212370
EBCHEM W= 03 10/01/85 wM-03 .. . e .. .- - 1624525 212740






TABLE A-i. (Continued)

State Plane

------- Lattitude------- »--+sx-{ongitude-----+-Coordinates - South

Survey Station Date Sample Degrees Minutes Seconds Degrees Minutes Seconds E£ast North
EBCHEM W04 10/01/85 WW-04 .- - . - - -+ 1626360 213175
ERCHEM Wd-05*  10/01/85 WwW-05 .- .- .- .- .- -- 1624045 213030
EBCHEM WW-06 10/01/85 WW-06 .- -- - -- - == 1623365 213145
EBCHEM W06 16/01/85 WM-06 .- .- .. - -- <= 1623365 213145
EBCHEM Wid-08 10/01/85 wW-G8 .- - -- .- .. -~ 1623680 213500
EBCHEM WW-0%9 10/G2/85 wd-09 . . .- .- - <~ 1623890 217405
EBCHEM W-10 10/02/85 wd-10 .- - -- .. . -« 1623625 215015
EBCHEM w11 10702785 Wi-11 - .- .- " .- -» 1623885 214530
EBCHEM Wi-12 10/02/85 wa-12 -- .- .. -- -- == 1623915 215190
EBCHEM W= 13* 10702785 Ww-13 .- . . e .- <= 1623175 215095
EBCHEM W14 10/02/85 W~ 14 an .- - - -- - 1623980 215945
EBCHEM wi- 15 10/08/85 ww-15 .- -- . - " -+ 1623045 216110
EBCHEM WW- 16 10/02/85 Wi-16 .- -- - = on -+ 1623675 216020
EBCHEM W~ 17 10/03/85 W-17 .- .- “- - .- -- 1623170 216390
EBCHEM Wi-18 10/03/85 WMd-18 -- .- v .- ue -+ 16239460 214520
EBCHEM We-19 10/03/85 WW-19 .- .- - e .- - 1626060 217095
ERCHEM WW-20 10/03/85 wd-20 - -- .- .- .- -+ 1623640 217925
EHCHEM BH-01 06701785 81 .- . “a e .- -+ 1586400 221843
EHCHEM BH-02 06/01/85 81 “- .- v .- - «- 1588462 221601
EHCHEM EH-01 06/01/85 81 .. o - . .- «- 1590554 230004
EHCHEM EH-02 06/01/85 a1 . e . - " =+ 1589796 230636
EHCHEM EH-03 06/01/85 vé - - e e -- <o 1589366 230960
EHCHEM £EH-05 06/01785 V1 - e e -- .- -~ 1588795 231512
EHCHEM EH-06 06/01/85 v4 .- “n - oo .- -+ 1588656 231958
EHCHEM EH-08 06/01/8% vi .- - -- e -n -+ 1587940 231225
EHCHEM EH-15 06/01/85 vi .- .- - .- - == 1387095 230645
EHCHEM EH-16 06/01/85 V1 . .. e . " -+ 1586653 230426
EIGHTBAY BH-03 04/23/84 BH-03 48 44 52,6 i22 29 46 --
EIGHTBAY BH-04 06723486 BH-04 48 4 49,7 122 29 32 - -
EIGHTBAY BH-05  04/23/8%4 BH-0S 48 4 35,2 122 29 49 - e
EIGHTBAY BH-07 04/23/84 8H-07 48 44 37,5 122 29 34,1 -- -
EIGHTBAY BH-11 04/30/84 BH-11 48 &b 58 122 30 2.1 .- ..
EEGHTBAY 8H-12 04/30/84 BH-12 48 45 12.5 122 29 40 .. --
EIGHTBAY 8H-23 04/30/84 BH-23 48 43 35.3 122 30 53.1 .- -
EIGHTBAY BH-24 04/30/84 BH-24 48 43 56 122 30 12.5 . --
EIGHTBAY C5-01 05/29/84 €$-01 47 1% 27.6 122 51 8.4 . -
EIGHTBAY CS-11 05/29/84 C5-11 &7 18 47.4 122 50 18 .-
EIGHTBAY (%-15 03/29/86 €S-15 &7 19 30 122 &7 52.2 -- .-
EIGHTBAY CS-17 05/29/84 €517 47 20 49.2 122 48  39.6 .- e
EIGHTBAY DB-01 05/22/84 pB-01 47 41 15,9 122 52 18.7 . .-
EIGHYBAY DB-05 05/22/84 DB-05 47 42 8.4 122 52 31.9 .- .-
EIGHTRBAY ©B-07 05/22/84 DB-07 47 42 40.5 122 52 40.4 .- -
EIGHTBAY DB8-15 05/22/84 DB-15 47 L& 21 122 51 12.6 - -
EIGHTBAY EL-09 05/08/84 EL-09 47 37 41 122 25 45 “e .
EIGHTBAY EL-10 05/08/84 EL-10 47 3 27.4 122 25 39.7 - .-
EIGHTBAY EL-12 05/08/84 EL-12 &7 37 14 122 26 3.9 e .
EIGHTBAY EL-17 05/08/84 EL-17 47 37 21 122 25 12.1 - “e
EIGHTBAY EL-20 05/15/8%4 EL-20 LY 37 1.9 122 25 4.9 - .
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TABLE A-1. (Continued)

State Plane

------- Lattitudg---~+-- -------Longitude-------Coordinates - South

Survey Station Date Sample Degrees Minutes Seconds Degrees HMinutes Seconds East Nerth
EIGHTBAY £L-22 05/15/84 EL-22 4“7 36 57.4 122 24 3 .- e
EIGHTBAY E1.-23 05/15/84 EL-23 &7 37 10.8 122 24 8.9 - .- .-
EIGHTBAY EL-24 05/15/84 £1.-24 47 37 3 122 23 52 .- -
EIGHTBAY EV-01 05/01/86 EV-01 47 5¢  17.5 122 13 2.5 .- --
EIGHTBAY Ev-02 05/01/84 EV-02 47 59 15.5 1a2 13 1.6 - .-
EIGHTBAY EV-03 05/01/84 EV-03 47 59 8.3 122 13 11.5 - --
EIGHTBAY EV-04 05/01/84 EV-04 &7 59 4.6 122 13 7.8 o .-
EIGHTBAY EV-05 05/07/84 EV-05 47 59 3.4 122 i3 16.5 - -
EIGHTBAY EV-06 05/07/84 EV-06 &7 58 53.5 122 13 26 . -
EIGHTBAY EV-07 05/07/8%4 EV-07 &7 58 36 122 13 3541 -- e
EIGHTBAY EV-11 05/07/84 EV-11 LY 58 38.8 122 14 46.9 . =
EIGHTBAY SC-06 05/16/84 sC-06 47 32 549 122 39 56,9 " .
EIGHTBAY sC-07 05/16/84 $C-07 47 33 5 122 39 33 --
EIGHTBAY SC-08 05/16/84 5C-08 47 33 4.8 12a 39 7.6 .-
EIGHTBAY SC-14 05/16/84 SC-14 47 33 16.9 122 38 41.6 . .-
EIGHTBAY sC-17 05/21/86 sSC-37 &7 3 2741 122 38 3.2 o -
EIGHTBAY SC-18 05/21,84 SC-18 47 33 25.5 122 37 50.4 “e .-
EIGHTBAY §C-19 05/21/84 sc-19 &7 33 34.6 122 37 47.9 -- -
EIGHTBAY SC-20 05/21/84 sc-20 47 33 33.8 122 37 30.9 .- "
EIGHTBAY SM-Q1 04/24/84 SW-01 48 38 38 122 31 5 - s
EIGHTBAY SM-03 B4s26/84 SM-03 48 37 52 122 29 22 .- e
EIGHTBAY SM-07 G&s26/84 SM-07 48 36 3| 122 32 12 .-
EIGHTBAY $§M-20 04/24/84 SM-20 48 36 2 122 32 39 .-
EIGHTBAY 5Q-14 05/29/84 sa-14 48 & 34 123 1 - 25 s .-
EIGHTBAY 50-17 05/29/84 sQ-17 48 3 41 123 1 20 - .-
EIGHTBAY 50-18 05/29/84 SQ-18 48 3 25 123 i 28 - o
EIGHTBAY S@-20 05/29/84 sQ-20 48 2 50 123 1 21 “n - -
EVCHEM ES-01 10/06/86 ES-016 48 2 5t1.19 122 10 58.58 -- .
EVCHEM Es-02 10/06/86 ES-026 48 2 33.05 122 11 39.18 - "
EVCHEM £5-03 10/06/86 £S-03G 48 2 356.02 122 12 11.05 o .-
EVCHEN EW-01 10/07/86 £4-016 47 59 19.64 122 12 59 -- .-
EVCHER EW-04 09/30/86 EM-04G 47 59 2.64 122 i3 6.7 .- .-
EVCHEM EW-07 08/30/86 EW-07G &7 58 58.75 122 i3 1.89 - .-
EVCHEM EW-10 10/01/86 EW-106 47 58 45.87 122 13 14.04 .- .-
EVCHEM EwW-12 10/01/86 EW-12G 47 58 &1.75 122 13 20.54 -- .-
EVCHEM EW- 14 10/01/86 EW-14G &7 58 31.98 122 13 36.3 " .-
EVCHEM NG-01 10702786 NG-01G &7 58 21.99 122 13 53.82 .-
EVCHEM NG-02 10/02/86 NG-026 47 57 56.16 122 1% 27.54 -- -
EVCHEM  NG-03  10/02/86 NG-03G 47 57 37.21 %22 16 23.09 . -
EVCHEM NG-04 10/02/86 NG-04G 47 57 16.77 122 17 18.08 -- .-
EVCHEM NG-06 10/08/86 NG-04G &7 37 6.47 122 17 36.29 .- -~
EVCHEM KG-10 10/03/86 NG-10G 47 57 2.7 122 8 5.8 - --
EVCHEM NG-12 10/15/86 NG- 126 47 58 14.6% 122 i3 50.68 .- -~
EVCHEM NG-13 10/15/86 NG-136 &7 57 52.54 122 16 21.24 .- e
EVCHEM NG-14 10/15/86 NG-14G 47 57 27.04 122 16 -22.81 -- --
EVCHEN NG-15 10/15/86 NG- 156 47 57  4.82 122 17 33.89 .-
EVCHEM 0G-03 10/09/86 0G-03G 47 58 15.33 122 14 14,07 .- o-
EVCHEM Ps-02 10713786 £S-026G 48 8 8.72 122 26 13.18 - .
EVCHEM ps-03 10/13/86 PS-036 48 & 57.77 122 26 4£6.36 - --
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TABLE A-1. (Continued)

State Plane

------ tattitude------- <------Longitude-------Coordinates - South

Survey Station Date Sample Degrees Minutes Seconds Degrees Minutes Seconds East North
EVCHEM PS-04 10/10/86 PS-04G 48 5 59.54 122 23 25.88 .. e
EVCHEM 50-01 10/09/86 sSp-01G 48 1 43.32 122 13 48,97 .. .
EVCHEM sp-02 10/07/86 sD-02G 47 59 29.95 122 15 &4.48 - aa
EVCHEM SR-01 10/06/86 SR-01G &7 39 42.21 122 10 47.03 i .-
EVCHEM  SR-02  10/06/86 SR-026 48 -+ T19.25 122 10 36.52 .- .
EVCHEM SR-04 10/06/86 SR-04G 48 i 0.68 122 11 20.71 .- e
EVCHEM SR-07 10/03/86 SR-07G 47 59 52.42 122 12 56.12 e ..
EVCHEM SR-08 10/03/86 SR-08G &7 59 19.45 - 122 13 36.85 e -
EVCHEM §5-01 10/06/86 58-016 48 2 11.51 122 10 59.3% .- "
EVCHEM §5-03 10/06/86 $5-03G 48 1 53.6 122 2 1.24 -
EVERETT] EvV-20 01/01/85 EV-20 -- -- .- - -- .- .. --
EVERETTY EV-21 01/01/85 Ev-21 . .o -- .- -- -- -- .-
EVERETTY EV-22 01/01/85 EV-22 . - .. .- . .. = e
EVERETT1 Ev-23 01/01/85 €v-23 - .- “a wn - -e .- .-
EVERETTT EV-24 01,0185 EV-24 e . e .- -s .- .- -
EVERETT!1 EV-25 01/01/85 EV-25 .- . e .. .- .. .. .-
1PPS3AB  EB-33 03/15/82 1779 47 37 6 122 21 41 T o
TPPS3AB  EB-33 Q7715782 2080 &7 37 & 122 21 41 . .-
TPPS3AB  EB-35 03715782 1775 &7 37 4 122 21 34 .
TPPS3AB8  EB-35 Q7715782 2079 47 37 4 122 21 34 .-
TPPS3AB  EB-36 03/15/82 1776 47 37 3 122 21 41 .-
TPPS3AB  EB-36 07/15/82 2072 47 37 3 122 21 41 .-
TPPS3AB  EB-38 03/15/82 1778 47 37 . 122 21 37 -- .-
TPPS3AB  EB-38 07715782 2074 &7 37 = 122 21 37 e e
TPPSIAB  WP-01 07715782 2088 47 40 16 122 26 52 -- “n
TPPS3AB  WP-02 07/15/82 2089 &7 40 3 122 26 45 .- .-
TPPS3AB  WP-03 a7/15/82 2090 &7 39 hé 122 26 20 - .-
TPPS3AB  WP-04 07/15/82 2091 &7 3¢ 47 122 26 52 - -
TEPS3AB  WP-05 07/15/82 2092 47 39 32 122 26 44 . .-
TPPS3AB  WP-06 07/15/82 2084 &7 39 11 122 26 17 - .-
TPPS3AB  WP-07 07715782 2093 47 39 12 122 26 43 " e
TPPS3AB  WP-08 07715782 2083 &7 38 37 122 26 7 .-
TPPS3AB  Wp-09 07/15782 2082 47 38 30 122 26 22 -~
TPPS3AB  WP-10 07715782 2076 47 40 17 122 25 46 -
TPPS3AB  WP-12 03715782 1786 47 4% 13 122 27 36 .- .
TPPS3AB  WP-12 07/15/82 2069 47 41 13 P22 7 36 -- .-
TPPS3AB  WP-13 03715782 1784 47 40 3 122 27 41 “e --
TPPS3AB  WP-13 07/15/82 207¢ &7 40 & 122 27 41 T -
TPPS3AB  WP-14 03/15/82 1785 . 47 39 49 122 a7 38 . .-
TPPS3AB  WP-15 03/15/82 1817 &7 39 14 122 27 14 .- -
TPPS3AB  WP-15 07/15/82 2094 47 39 14 122 a7 14 - .-
TPPS3AB  WP-16 03/15/82 1816 47 38 30 122 27 22 .- -
TPP33AB  wWP-16 07/15/82 2086 &7 38 30 122 27 22 - -

* Station locations were approximated.
** Available information was inadequate to determine station locations.
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APPENDIX B

Tabular Summary by Station of Observed
Biological Effects, and Predicted Biological
Effects Using Various EP, AET, and
Other Modified Sediment Quality Values






BIOLOGICAL EFFECT PREDICTIONS
SURVEY [ STATIONIDATE | SAMPLE | AMPT| BENA|OYST|MICE | LOW EP|{MEAN EP HI Ep| BENA | AMPT | OvsTiMICBIACR | LAET | HAET
ALK1 AP-O1 05/25/84 | AP-01 < - - - - - -1 -1- - -
ALK! AP-02 [ 0525/84 | AP-02 < - - - - - -i - - = -
ALK} AP-03 | 05/25/84 | AP-03 ¢ - - - - - i | Wi - -
ALKI AP.04 | 05/25/84 | AP-04 ® = - = = - S ST R g -
ALKI AR-05 | 05/25/84 | AP-05 & - - - - - - -1 = - -
ALKI AP-G§ | 05/25/84 | AP-06 & - - - - - SIS B I -
ALKI AP-07 | 05/25/84 | AP-Q7 '8 = - - - = JUUN I B o -
ALK PW.01  |0526/84 | PW-01 e - - - - - w | =} = - -
ALKI PW-02 | 05/26/84 | PW-02 O - - - - - -] = =] - -
ALK! PW-03 | 05/26/84 | PW-G3 [o) - - - - - - - =1 - -
ALKE PW-04 | 05726484 | PW-04 O - - - - - - - -] - -
CBBLAIR | BO3 06/01/84 | BO3 e < <& ei e | @
CBBLAIR | Bo4 06/01/84 | Bo4 Lo I ¢ o] el e @
CBBLAIR | Bo9 06/01/84 | Boo [o3R IE ) e) a0l e
CBBLAIR [B10 0a01/84 | B1O LSRR ® [
CBBLAIR | B12 o6/N/84 | B12 & & < { BN JEA
CBBLAIR | 815 06/01/84 | B15 ® < < L ] s|loi @
CBMSQS | BL-11 01/01/84 | BL-1 <o Lo I e o} e
CBMSQS | BL-13 01/01/84 | BL-13 <& ¢ le <& L B A
CBMSQS | BL-21 01/01/84 | BL-21 < e 1o o) )
CBMSQS | BL-25 a1/01/84 | BL-25 . S e e [
CBMSQS |BL-28  |ou01/84 | BL-28 SO |0 10 & @
CBMSQS | BL-31 01/01/84 { BL-3% o) | @ *) L] [ )
CBMSQS | Cl-11 §1/01/84 | CI-11 ™ o |e ® . . [ ® o ool @
CaMSQS § G113 G10184 | Cl13 Sl e le ™ & el el o @
CBMSQS | C-18 01/01/84 { Cl-16 e e [ ) s ol0 i @
CBMSQS | Cl7 01/01/84 | CR17 Ci e (e [0 ® el o @
CBMSQS | C1-20 01/01/84 | Ci-20 ® C 1o 1e ® L IR
CBMSQS | Cl-22 01/01/84 | Cl-22 < e 1o 10 ® L) ®
CBMSQS [CR.14 [ 0%/01/84 | CR-11 SO TS 1o ™
CBMSQS | CR-12 | 010184 | CR-12 Lo O 1O < [ ]
CBMSQS |CR-13 | otoys4 | CR-13 S 1S 1o 1o ®
CBMSQS [CR-14 [ 01/01/84 | CR-14 R ES )
CBMSQS | HY-12 | 01/01/84 | HY-12 C | e ® L N R [ ]
CBMSQS | HY-14 | 01/01/84 | HY.14 Cle |e & o
CBMSQS | HY-17 | 01/01/84 | HY.17 Cie (e e ® ¢e| o]0 @
CBMSQS | HY-22 | 01/01/84 | HY-22 ® | ® e |[@ [ ] ® ® ® e ole| e [
CBMSQS |HY-23 [ 0101/84 | HY-23 ® e e [ ] [ ) siele
CBMSQS|HY-24 | 01/01/84 | HY-24 Ci e |e ) * ool e
CBMSQS | HY-28 | 01/01/84 | HY-28 o] [} <& & ] sl @
CBMSQS | HY-22 | 01/01/84 | HY-32 Cl e [ lo & o @
CBMSQS | WY-a7 01/1/84 | HY-37 < [ ® o] ® [ [ B ®
CBMSQS | HY-42 | 01/01/84 | HY-42 [ * ® & @ & e [ I BN ]
CBMSQS | HY-43 | 01401/84 | HY-43 < [ ) [ ) ) e el e [ ]
CBMSQSTHY-44  [01/01/84 | HY-44 SO To 1T * M
CBMSQS | HY-47 | 01/01/84 | HY-47 ¢ & | ™ ® » ¢ oleoe | @ *
CBMSQS | HY-50 [ 01/01/84 | HY-50 Sl O 1o 1O slel @
CBMSQS |MD-12  [01/01/84 | MD-12 Sl e 1O o * ol @
CBMSQS | Mi-11 01/01/84 | ME1t ® S 1O O Y ® Y
CBMSQS | MI13 01/01/84 | MI-13 ) < [ ) e [ ] [
CBMSOS | ME15 01/01/84 | Mi15 M ¢ | e O L B B
CBMSQS | AS-12  |o101/84 | RS-12 SO QO |0 [ *
CBMSOQS | AS-13 0101/84 | AS.13 ® O o) ) [ [ ) [} [ )
CBMSQSiRS-14 010184 | AS-14 Sl S o To ®
CBMSQS i RS-18 1010184 | RS-18 Y e o 1@ ® ® Y e eleo @ [
CHMSCGS | RS-19  : 01/01/84 | RS-19 [ ) e e 0 [ ] ® ) (B SN BN L]
CBMSQS|RS-20 | 01/01/84 | RS-20 Ol e |e 1O ® ® el e
CBMSGS |RS-22  [ovoved | AS-22 < e 1. ® L IR
CBMSQS | AS-24  jovowues | AS.24 o & 1o ) ol e
CBMSQS | Sk11 01/01/84 | Skt Cle | | O » ejei @
CBMSQS | Si-12 03/01/84 | Si-12 o e e |O . ) oo @
CBMSQS | 8115 04/01/84 | SI-15 & Q 1¢ | © &
 COMBOS | OFTT GtioT/aa T gP-11 T @ e |3 & e & @
CBMSQS|{SP12 | 01/01/84 | SP.12 Ol O e ® [ ]
CBMSQS | SP-14 | o101/84 | SP.14 el e e ® & ® o olei e ®
BSOS ISP B /0/84 | &P-18 o[ & & | @ ¢ ® e eo| e @ ®
CBMSQS | SP-16 01/01/84 | SP-16 L ] L ] ® ® ® L L B [ ] ®

organic carbon or dry weight as appropriate)

Figure B-1a. Observed and predicted adverse biological effects for all chemicals

(Normalized to total

B-1







BIOLOGICAL EFFECT PREDICTIONS
SURVEY | STATION| DATE | SAMPLE |AMPT| BENA| OYST | MICB | LOWED| MEANEP | W EP | BENA | AMPT | OYST| MICB] ACR] LAET! HAET
DUWRIVY| DR-01 04/15/85| DR-O <O ® s | [ ]
DUWRIVY DR-02 | 0471585 DR-02 < .
DUWRWVY DR-03 | 04nsm85| DR-03 < L
DUWHIVI[DR-04 | 0411585 DR-04 < [
DUWRIVY| DR-05 | 04/15/85! DR-05 <
DUWRIVY DR-08__ | 04/15/851 DR-08 o) )
DUWRIVI[DR-07 [ 041%85] DR-07 * @
DUWRIVY| DR-08 | 04115851 DR-08 * ® ® . *® e | @ ] ® &
DUWRIVY SC-08 | 041985 SQ-08 <
DUWRIVZ| DR-10 | 0701/881 CAl . ) ) ® [ [ ] e e ® ] ®
DUWRIVZ DR-11 | 0701851 CAZ [ ] - ® ® . ] ®
DUWRIV2( DR-12 | 07/01/85] CA3 <o .
DUWRIVZ{ DR-13 | 07017851 GB? e ) ® * ) *
DUWRIV2{ DR-14 | o70185] CB2 < [ ) ® ® ® e *® ®
DUWRIV2I DR-15 _; 07/01/85[ CB3 <
DUWRIV2{ DR-16 | 07/01/85] CB4 ¢
DUWRIV2{ DR-17 | a701/85] Cas <
DUWRIV2| DR-18 ] 07/01/85} CCi O [ ® ® - ®
DUWRIVZ{ DR-19  j 0w01/85] CC2 [& ® ® ) ®
DUWRIVZ{ DR-20 | 07/01/85] CC3 <
DUWRIVZ2] DR-21 | 07/01/851 CC4 <&
DUWRIVZ{DR-22 | 07/01/85] CC5 ¢} & ] ® * ®
DUWRIVZ| DR-23 | 07/01/85| CD1 < ) ® ® o | @ ] ®
DUWRIV2 DR-24 | 07/01/85] CD2 <o @

[ OOWRIVZ DR-28 | 07/01/85 | CE1 & & [ 3 & & & [ ) [ ]
DUWRIVZ DR-26 | 07/01/85| CE2 & ] - ® e (@ . ® ®
DUWRIVZ DR-27 | a7i0v85| CE3 ® o [ ) ® e (& ® ® [
OUWRIVZ, DR-28 | 07/01/85| GF1 < ¢ [ & o | o ¢ ®
DUWRIV2I DR-29 | 070185 | CF2 ® ] * ) ® ) L ]
DUWRIVZ| DR-30 | o7/01/85| CF3 <o ® [ ] [ o ®
DUWRIVZ{ DR-31 | 070185] CFa [+ @ ) ) [ * ®
DUWRIV2| DR-32 | 07/01/85] CF5 < [ ) . ® ®
DUWRIVZ DR-33 | o701/85] CGY < » ) o ] [ ] ®
ODUWRIVZ| DR-34 | 0701/8581 CG2 & [) ® ® o Y ®
DUWRIVZ| DR-35 | o70v/85{ €G3 e ® ® ® [ -
DUWRIVZ| DR-36 | o7/01/88] €Ga ) ® ) ® e e ] *
DUWRV2| DR-37 07/01/851 CG5 < *

DUWRIVZ| DR-38 | 07/01/85{ CH1 O ) ® * L ] L ]
DUWRIVZ| DR-38 | 07/01/85| CW/A1 O ® e | o ® ®
DUWRIVZ| 8Q-21 | 07/01/85] SEGUIM | <

EBCHEM | AB-01 ow2e/851 AB-O1 ® ® ® ] ® ® | e ® ) ®
EBCHEM | AB-02 | 092685 ) AB-02 & | O * [ ] ® ® ®
EBCHEM | AB-03 | o92ams! AB-0S o le ) ® [
EBCHEM | AB-04 [ 09726/881 AB-04 O le & [ )
E£BCHEM | DR-0t | 00/30/85] DR-01 O ® e (o ® ®
EBCHEM | DR-02 | 09/30/85] DR-02 ® ® % |e L [
EBCHEM | DR-03 | 09/30/851 DR-03 O * * e & *
EBCHEM | DR-04 | o4/30/851 DR-04 Te) *® * [ ] L
EBCHEM | DR-06 | t0/09/85| DH-06 & L ] » ¢ e o »
EBCHEM | DR-07 | 09/30/85} DR-07 O M) * M ® @ M ®
EBCHEM | DR-08 | 00285 DR-09 o ) * s ® ®
EBCHEM | DR-11__ | 00/80/85| DR-11 O L) ¢ i@ ® ®
EBCHEM | DR-13 | 09/3085| DR-13 Py ® [y ® ) [ ® ®
EBCHEM { DR-14 | oovaovas | DR-14 ™ ® | @ ) e
EBCHEM {DR-18 | 09/30/85| DR-15 9 [ ® | [ L]
EBCHEM | DR-16 | 0/30/85] DR-16 ® ® [ e | e [ [
EBCHEM { DR-17 | 08/30/88| DR-17 o) . e (0 [ [ ]
EBCHEM | DR-25 | 10/10/85| DR-25 ® ~ *® [ e | e < L)
EBCHEM | EW-01 | 10v0%/85 | EW-01 ) [ 9 & | @ [ )
EBCHEM { EW-02 | 10/04/88| EW-02 e |l e * » ® ® ) e | ® ® ®
EBCHEM | EW-03 | 10/04/85 | EW.-03 S @ L IBK [ [
EBCHEM | EW.04 [ 1011485 | EW-04 e | ) [ * ® | ¢ ® ®
EBCHEM | EW-05 | 10M4/85| EW-05 e | e ] ® [ 3 L BN ® ® ]
EBCHEM | EW-08 EW-05 TN ® [ o [ - LK ) ® . ®
EBCHEM | EW-08 | 10/04/85] EW-06 e | @ [ e [ @ ¢ [e @ M ®
EBCHEM | EW-07 | 10/14/85] EW-07 e | e * * [ e | @ L ® [ )
EBCHEM | EW-08 | 10/14/85] EW-08 e e ® ® L) ¢ | [ ] ® L]
EBCHEM | EW-09 | 10/14/85] EW-0D e i @ ® M [ ® | @ [ ® *

Figure B-1b. Observed and predicted adverse biological effects for all chemicals {Normalized to total
organic carbon or dry weight as appropriate)
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BIOLOGICAL EFFECT PREDICTIONS

SURVEY | STATION | DATE | SAMPLE [AMPY | BENA| OYST| MICB | LOWEP| MEANEP | HIEP | BENA | AMPT | OYST! micB | ACR| LAET | HAET
EBCHEM] EW-10 | 10M14/85] EW-10 [ < ® ® [ [ [ ]
EBCHEM] EW-11 | 10/14/85] EW-11 . ® [ ] ® ® - .
EBCHEM] EW-12 | 10/15/85{ EW-12 o & ) ) ® [ 3 [ 3
EBCHEM] EW-13 [10/15/85] EW-13 ) (4] ® } ™ ) - ®
EBCHEM! EW-14 |10/15/85{ EW-14 o] & ® [ ] ® ® L] ]
EBCHEM! EW-15 | 1015688 EW-15 , | O O [ ) | BN ) [ ) e
EBCHEM| EW-16 | 10/15/85] EW-18 ® o * ® ® ®
EBCHEM! KG-0t |oo2588] KG-01 o) ® ™ ® e @ ® ®
EBCHEM| KG-02 |1o0wv8s! KG-02 ® ) 9 L)
EBCHEM| KG-03 [0w2885] KG-03 ® & ® ¢! & [ M)
EBCHEM| KG-04 |10v09/85] KG-04 o) ™ e @ ™ ®
EBCHEM| KG-05 |o09m0ms5! KG-05 [ ) ) [ ] ) [ e o L ] [ ) ®
EBCHEM| KG-06 |09/30/85] KG-06 O *® * L L * ® ® *®
EBCHEM| KG-07 |0Q30/85; XG-07 & *® . ® @ ® ]
EBCHEM| KG-08 | 10/01/85; KG-08 S e L) | @ e o
EBCHEM| KG-09 §10/01/85] KG-08 ® O 4 . ® ® *®
EBCHEM| KG-10 | 10/08/85] KG-10 ™ L ] L ] L 2R ) ) [ )
EBCHEM| KG-11  [100uss| KG-i1 & Y *® [ W) ) [ ) &
EBCHEM[ MG-01 | 0w2e/85] MG-01 & Y ® * ®
EBCHEM| MG-02 i09/26/85[ MG-02 le) * ® ® * *
EBCHEM| MG-03 | 00/26/85] MG-03 O ) L ® L )
EBCHEM]| MG-04 |OW26/85] MG-04 O . ) . I
EBCHEM| NH-01 | 1/15/88] NH-04 o) ® ® Y [ ™ ) .
EBCHEM| NH-02 | 10715/85] NH-02 [ o [ ) ) [ ] [ 3 ®
EBCHEM| NH.03 | 10/16/85] NH-03 @ ® @ ® M * ® ® * ® ®
EBCHEM| NH-04 | 10/15/86] NH-04 Y ™ ] ® ) L] e @ [ ® ®
EBCHEM| NH-05 | 10/15/85] NH-08 . ® ® & ® ® ®
EBCHEM] NH-06 | 10/16/85] NH-06 ® ® M) [ [ [ ® ® [ ) ®
EBCHEM{ NH-07 | 10/08/85] NH-07 o) [ ® L ] ] @® e
EBCHEM]| NH-08 | 10/16/85] NH-08 & [ L) [ ) ) ® e | @ ) [ ) L
EBCHEM{ NH-08 | 16A1&/85( NH-09 Py ) ® e @ ™) e
EBCHEM| NH-10 |10/08/65] NH-10 & ] ) ) ® [ ) [ ]
EBCHEM]| NH-1t | 10/15/88] NH-11 ® ® ® * ® [ ) ®
EBCHEM] NS-01 [ 10/0885] NS-01 ® ® *® e @ [] ® ¢
EBCHEM{ NS-02 |ow2#85] NS-02 e) e L) [ L IR ) [ ] )
EBCHEM] NS-03 | 10/04/851 NS-03 o) & [ ] ) ] @ ) L ]
EBCHEM] NS-05 |10/04/85] NS-0§ s} o) * ® M )
EBCHEM] NS-06 |og2785] NS-08 ® ® ® ® L ® * e
EBCHEMI NS-07 | 10/04/85] NS-07 ® O o ® *® L [ ) [
TEBCHEM| NS08 | 09/2&a5] NS-6a M M) & [ ® o [ *
EBCHEM| PS-01 | 10/1285] PS-01 & o)
EBCHEM| PS-01 501 & &
EBCHEMT PSg2 | 10r2/881 P5-02 e e) * . ®
EBCHEM| PS03 |1ov1285] PS03 o o p s
EBCHEM| PS04 11011288 PS-04 O O
EBCHEM| SS-01 | 10/1&/85] SS-01 [e) O ® ®
EBCHEM| S$5-03 |10/04/85; 55-03 & . ® ® ® ™ ™ ® ™ .
EBCHEM| $5-04 |10/04/85{ 55-04 ® ® ® [ NI ® ®

8508 10/03/88] 5505 & [#) M o & ® M
EBCHEM] S5-05 55-05 o) < ® ® L ® ®
EBCHEM| $5-06 |10085 SS-06 ® ® ® ® e @ ® ®
EBCHEM} 8807 | 10/03/858| S8-07 M T ® M | @ *
EBCHEM; 5508 |owv27/85 SS-08 . ® 'Y ™ ol o ® o @ ™ Y ®
EBCHEM| S5-09 |09/27/85| SS-09 * ® ® [ [ LK o o ®
EBCHEM| 8517 | oo/27/86] 8877 < & ® e @ *® [
EBCHEM| SS-12 | 0%27/88| §§-12 & o) .| @ [ ] ®
EBCHEM| WW-01 | t10:01/85] Ww-01 O » Y ® ® ®
EBCHEM| WW-02 | 10709/85]  WW.02 & 1 ® ® ® Y e @ ® ) @
EBCHEM| WW.03 | 10/0185] Ww-03 O Y ® e ® Y
EBCHEM| WW-04 | 10/01/85] WW-04 & ® ® [ ] o] @ i @ ® [
EBCHEM] WWHs ~ TT0017/85]  WW-0S $ ® ® & ® [ . * .
EBCHEM{ WW-06 | 10:01/85] WW.06 o) ® ® ™ ® ® Y .
EBCHEM]| WW-06 WW-06 O ® ® * ® . * ®
[ERCHEMT WW-08 | 10/09785( WW-0d & ™ Yy o[ @ & ®
EBCHEM{ WW-08 | 10/02/85] WW-09 ® ® Y ® 'Y ® *® * - ® ]
EBCHEM{ WW-10 | 10:02/85] WW-10 o) @ ® - o o L ) ®
EBCHEM{ WW-11 | 10/02/858] WW.11 ® ® - ¢ ® [ [ ] ® ® ®
EBCHEM]| WW-12 | 10:02/85] WW-12 ™ ® ] * L * [ ® ] * )
EBCHEM] WW-13 | 10/02/85] WW-13 o) o * e | e ® ®
ERCHEMT WW-15 T 100285 WW-13 [ ) ® ) e @ ® [ @
EBCHEM| WW-15 |10/08/85] WW-15 & ® » ® *®

Figure B-1c. Observed and predicted adverse biological effects for all chemicals (Normalized to total

organic carbon or dry weight as appropriate)
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SURVEY
EBCHEM
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Figure B-1d. Observed and predicted adverse biological effects for
organic carbon or dry weight as appropriate)

all chemicals (Normalized to total
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BIOLOGICAL EFFECT PREDICTIONS
SURVEY (STATION! DATE |SAMPLE | AMPT| BENA| OYST | MICE | LOWEP| MEANEP | HIEP | BENA | AMPT | OYST| MicB | ACR] LAET| HAET
EVCHEM EW-07 | 0OB30/86 | EW-07G] @ L ® L ® ® L L ] L J L
EVCHEM EW-10 | 10/01/86 ] EW-10G] o . ® *® ® L ® ] L
EVCHEM EW-12 [ 10/01/86 1 EW-12G1 © L] [ ) L ] L ] L ] [ )
EVCHEM EW-14 [ 10:01/86 | EW-14G & ¢ ® ® * ® ® €
EVCHEM NG-01 | 10/02/86 | NG-01G} O < ¢ ® e
EVCHEM NG-02 | 1002867 NG-02G| O (] L L e L e
EVCHEM | NG-G3 | wwoo8ei NG-03G | [ [ e/ & |@ ®
EVCHEM NG-04 | 10/02/861 NG-04G | @ ® * ® ® ® L
EVCHEM NG-06 | 10/08/88] NGO6G| @& e} [ ) L]
EVCHEM NG-10 | 10/03/86{ NG-10G| O [+ ® ® ® L *
EVCHEM NG-12 [ 101586] NG-12G] O L ]
EVCHEM | NG-13 | 1on5861 NG-13c] o ® [ 3 ®
EVCHEM NG-14 | 1011588 NG-14G] O ® ® L ] L ® . ®
EVCHEM NG-15 | 1015881 NG-15G3 © [ ] L * L ®
EVCHEM 0G-03 | 1009861 OG-C3G] @ ] L - [ ] L] ) ®
EVCHEM PS-02 | 1vi386 PS-02G <& O L
EVCHEM PS03 | tv1diBe | PS-05G o) <o ®
. EVCHEM P804 | t0/1v88| PS.04G o) [e) [ )
EVCHEM 8D-01 | to/088| SO-01G [e] ® ®
EVCHEM | SD-02 | 10/07868] SD-02G o} ® o ® ® ®
EVCHEM S8-01 1 10/06/86} SR-01G [e) ]
EVCHEM SR-02 | 100888 SR-02G [+) ® ® ®
EVCHEM | SH-04 | 10v08/88; SR-04G | O L » ¢ ® L
EVCHEM | SR-07 [ 1003861 SR-07G ) ® 3 ® & | @ [ ] [ T
EVCHEM (| SR-08 [ 10386 SR08G | © ® *® [ [ ® [
EVCHEM $8-01 | 10/0e/88| SS-01G (o3 »
EVCHEM §8-03 § 10/06/88| SS-03G < * ® L L L ®
EVERETTH[ EV-20 | 1/01/85| EV-20 <& & ® L ] ® ® L
EVERETTt{ EV-21 | 01/01/85| EV-2% & [ ® [ ] [
EVERETT1| EV-22 ; 01/0185| EV-22 < @
EVERETTY| EV-23 | 010185 EV-23 [+} ® *®
"EVERETT1{ EV-24 | 01/01/85] EV-24 L ] [ i
EVERETT1| EV-28 [ 010185 EV-25 o) &
TPPS3AB | EB-33 | 03/15/821 1778 [ ® ® *® L ] L L ] ® ® ®
TPPS3AB | EB-33 | OV15/821 2080 - ® ® ] [ ] ® L ] ] ] L J ®
TPPS3AB | EB-38 | owis@2! 1775 9 9 P e ® ¢ | 9o e ® ®
TPPS3AB | EB-35 | 07115/82] 2079 L ® ® *® ® * L J L ] L ] ]
TPPS3AB | EB-38 | 031582 1778 [ ] * ® ® ] ® ® | & i@ L L
TPPS3AB | EB-35 | 07115821 2072 o ® ] L 2 ® ® [ L} ® [ ]
TPPS3AB | EB-38 | 0315/82] 1778 o] L ® ¢ L L ® ®
TPPS3IAB | EB-38 | gv1%/82| 2074 ® ® ® e ® ® [ ] L ] [ ] ®
TPPS3AB | WP-01 | 07/15/82! 2088 < [ [ e | 9 ®
TPPS3AB | WP-02 | 07/15/82] 2089 < ® L ® L . L [ ]
TPPS3IAS | WP-03 | 07182 2090 ® ® * [ [} [ 3
TPPSIAR | WP-04 | o715/82] 2091 o) ® ® | ) [ ) [ L ] [ ]
TPPS3AB | WP0S | 0715/821 2092 o] * ® L L ] L ® ¢
TPPS3AB | WP-08 | 07/1582] 2084 & L L L ® L L L
1PPS3AB | weov | omisme2] 2o0s3 o @ ® e e | o o o
TPPS3AB | WP.08 | 0715821 2083 ® ® ® L ® L L J 9 L L *®
TPPE3AB | WP0S | 0711582 2082 & ® [ ® ® L [ L ]
TPPS3AB | WP-10 | ow/1582| 2076 &) . ) ) e e | & ®
TPPSIAB | WP-12 | 0r18/82) 1786 [+3 ® L ] ® ® ® L ]
TPPS3AB | WP-12 | 07/15/82] 2069 o) [ ] L L ® ® L L
TPPSSAB | WP.13 | a8z 1784 o ® ® . e ¢ (o | @
TPPS3AB | WP-13 | 071582 2070 o) ® [ ] [ ] ® ® ®
TPPS3IAB | WP-14 ; (31582] 1785 & [ ] ® [
TPPS3AB | WP-15 i oansma2! 1817 O ® ® ) & [ ] e [
TPPS3AB | WP-15 | 071582 2094 <o ® ® L * L L ® ]
TPPS3AB | WP-18 | 0311582| 1818 [ ® & ® L L ® L
TPPS3AB | WP-16 | 071582 2086 & ® ® ® ® ®
BIOLOGICAL EFFECTS PREDICTIONS

No biological data avaitable No adverse biological effect predicted

No adverse biological effect observed & Adverse biclegical effect predicted °

Adversa biclogical effect observed L " No TOC data available for -

normafizing sediment quality valvas

Figure B-Te. Observed and predicted adverse biological effects for all chemicals (Normalized to total
organic carbon or dry weight as appropriate)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY |STATION [DATE | SAMPLE | AMPT| BENA| OYST|MiCS | BENA | AMPT| OYST|MICB| ACR | LAET | HAET
ALKI AP-01 05/25/84 | AP-01 O
ALKI AP-02  |os25/84 | AP-02 e
ALKI AP-03  losasad | AP-03 O
ALKI AP-04  [05/2584 | AP-04 * Py
ALKI AP0S  |0s25/84 | AP0 o)
ALKI AP-06  |05/25/84 | AP-08 O
ALK AP-07  |05/25/84 | AP-07 )
ALKS PW-01  |0526/B4 | PW-04 o
ALK! PW-02  |05/26/84 | PW-02 O
ALK} PW-03  Jo526/84 | PW.-03 o)
ALKE PW-04  {O5/28/84 | PW-04 &
CBBLAIR | BO3 06/01/84 | BO3 < < <& ] L N |
CBBLAIR | Bo4 06/01/84 | Bod o] < & [ IR N IRE |
CBBLAIR | BO® 06/01/84 | BOO e < L N NN ]
CBBLAIR | B10 06/01/84 | B10 [+ e [ ®
CBBLAIR [ 812 06/01/84 | B12 ‘o3 I+ e} | ele
CBBLAIR | B15 06/01/84 | BiS ® < < ® | e le
CBMSQS | BL-11 01/01/84 | BL-11 S OO |0 ®
CHBMSQS | BL-13 01/01/84 | BL-13 Cl o le | O L B N
CBMSQS | BL-21 01/01/84 | BL-2t el o1 o 10 )
CBMSQS|BL-25  [o1/01/84 | BI-35 e & ¢ ¢ ™
CBMSQS {BL-28  |ot0vaa | BL-28 Sl O 1C 1O ®
CBMSQS | BL-31 01/01/84 | BL-3¢ Sl o e 1O ®_
CBMSQS | Ch1t 01/01/84 [ CH11 .| & |0 i e . ) o | o
CBMSQS | CH13 01/01/84 | Chi3 Sl e e il e * e (o ele
CBMSQS | Cl-16 01/01/84 | 16 e e @ [ 3 S | ele )
COMSGS | CH17 01/01/84 | CL17 S @ @ | O Y el eole
CBMSQS | CL20 01/01/84 | CH20 [ 3 CQle e [ ] | N }
CBMSQS | Cl-22 01/01/84 | Gl-22 Qi ele o ]
CBMSQS [CR-1T  |01/01/84 | CR-11 RN ®
CHMSGS (CR-12  |01/01/84 | CR-12 Sl oo | o ® o
CBMSQS [ CR-13__ |01/01/84 | CR-13 cLolo |0 ®
CBMSQS[CR-14  [01/01/84 | CR-14 1L O ¢ | ¢ )
CBMSQS | HY-12  |01/01/84 | HY-12 ¢l e ® [ ] L I RN
CBMSQS | HY-14  101/01/84 | HY-14 ol o le | O ® s |l eols
CBMSQS | HY-17  01/01/84 | HY-17 & e & ® » o o] e e
CBMSQS |HY-22  j01/01/84 | HY-22 e o s | @ ® e | & (o] 0le [ )
CBMSQS | HY-23  :01/01/84 | HY-23 ® ® e | e [ ) e _0jleie
CBMSQS[HY-24 101/01/84 | HY-24 Ol @ [ [ & . el oie
CBMSQS | HY-28  [01/01/84 | HY-28 Ol @i QO | O ® L N
| CBMSQS | HY-32  [01/01/84 | HY-32 Sl e 1o | O ® ® @
CBMSQS |HY-37  [01/01/84 { HY-37 < ® e [ O ® ol eie
CBMSQS | HY-42  [01/01/84 | HY-42 e o e O ™ * o |l e e
CBMSQS |HY-43  |ovovas | HY-43 Sl e |le 1o [ 3 o leole
CBMSQS|HY-44  [01/01/84 | HY-44 I e lo O [
CBMSQS | HY-47  [01/01/84 ] HY-47 | & |8 |» - o | & {ejieie ®
CBMSQS | HY-50  |01/01/84 | HY-50 Sl e le io e 109
CBMSQSIMD12 [ovousde [ MD-12 Sl @ [ O 1O Y e e
CBMSQS | Mi-11 01/01/84 | ME14 e OO i T’y
CBMSQS | MI-13 01/01/84 | ME13 C1 o le i o o i 0 |®
CBMSQS [ ME15 01/01/84 [ MiS e O e O ®
CBMSQS | RS2 |o1/01/84 | RS2 L 38 o T B o e 'y
CBMSQS | RS-13  {0y/01/84 | RS-13 . O 10 | e el ® ®ie
CBMSGS {RS-14  |01/01/84 | AS-14 Sl O 1 o *
CBMSUS | RS-18 01/01/84 | RS-18 ® ® ¢ ® ® ® L ] ® [ IEN ] ®
CBMSOS [ RS-19  101/01/84 | RS-18 ) e | o | o o e e |l eo'e )
CBMSUS|AS-20  |01/01/84 ] RS-20 Ci e e | O ® o e ie
CBMSQS|RS-22  |01/01/84 | AS-22 o3 ¢ 1O ® oie
CBMSQOS|RS-24  |ov/01/84 | RS-24 ® S 1O ® ® [N )
CBMSQS [ Sk11 01/01/84 | Skit Ci e e | O Py el eole
CBMSQS | Sk12 01/01/84 | Sk12 e & @ | O » [ [ A RN )
CBMSQS | Sk15 C1/01/84 | Sk15 el Ol 1o [ ) ® | e
CBMSGS [ 5P-11 01/01/84 | 5P-13 Ol @ [ @ | © ® ol ele
CBMSQS | SP-12 1010184 | SP-12 CIL O le | & o e e
CBMSQS | SP-14  :01/01/84 | SP-14 e e e | @ [ ) { ) s leole [ 3
CBMSQS|[SP.18 {01/01/84 | SP-15 * e i & | @ ® el o (o] el .
CBMSQS | SP-18  i01/01/84 | SP-18 [ e & | e ® L JEE R BAE BN ®

Figure B-2a. Observed and predicted adverse biological effects for all chemicals (Normalized to dry weight)
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BIOLOGICAL EFFECTS PREDICTIONS

SURVEY | STATION] DATE | SAMPLE | AMPT | BENA| OYST | MICB] BENA | AMPT! OYSTIMICB| ACR| LAET | HAET
DUWRIVAIDR-01 | ca15085 | OR-01 <
DUWRIVII DR-02 | 0411585 | DR-02 <
DUWRIV1{DR-03 | oaris/as | DR-03 < L)
DUWRIVI[DR-04 | G4/15/85 | DR-04 [ *®
DUWRIVIIDR-05 | 04/15/85 | DR-0S o
DUWRIVII DR-06 | 04/15/85 | DR-0 < L ]
DUWRIV1DR-07 | 04/1585 | DR-07 *
DUWRIVY| DR-08 | 04/15/85 | DR-c8 ® e |e eole | e [
DUWRIVY| SQ.08 | gangvas | SO-08 <

o018s | CAl [ 3 e |@ ele | e L

07/0185 | CA2 ® ole | @

07/01/85 | CA3 ]

07/01/85 | CB1t < e e ]

07/01/85 | CH2 < o1 e | @

07/01/85 | CB3 &

07/01/85 | CB4 L

07/01/85 ] CBS <
DUWRIV2{ DR-18 | 070185 | CC1 (@)
DUWRIVA DR-19 | o701/85 | CC2 < eo| @ [ ]
DUWRW2!DR-20 | o7/01/85 | ©Ca <
DUWRIVZDR-Z1 | 67/01/85 | CC4 o)
DUWRIVZ DR-22 | 07/01/85 | €C5 Lol * ™
DUWRIV2IDR-23 | 07/01/85 | CDi < . sle | @
DUWRIVZ DR-24 | 07/01/85 | GD2 &)
DUWRIVZ| DR-25 | owoues | CE1 . e|le | @
DUWRIV2| DR-26 | 070188 | CE2 & o @ ele | o 9
DUWRIVE{ DR-27 | 07/01/85 | CE3 * e i® e|le | & ®
DUWRIVZ| DR-28 | 07/01/85 | CF1 < ) e e L
DUWRIVZ DR-2¢ | 07/01/85 | CF2 ® P oie | @
| BOWRIVZ DR-30 ™ 07/0/85 | CF3 el e ® Y
DUWRIVZ DR-31 Q70185 | CFa < i @ ®
DUWRIV2I DR-32 | g701/85 | CF5 &
DUWRIVZDR-33 | 07:01/85 | CGt +) . ele | @
DUWRIVZ DR-34 | 07/01/85 | CG2 < ® el e *
DUWRIVZ DR-35 [ 070188 | CG3 O ole | o
DUWRIV2ZIDR-36 | 07/01/85 | CG4 [¢ ® FYIY ®
DUWRW2 DR-37 | 0701785 | CGS5 <
DUWRIV2I DR-38 | 07/01/85 | CHh < [ ) 2le | @
DUWRIVZ DR-39 | 07/01/85 | GW/A1 [+ . ole i @
DUWRIVZ SQ-21 | o701/85 | SEQUIM | ©
EBCHEM | AB-04 0926/85 | AB-01 * 'Y e |0 e|leo | @ ®
EBCHEM | AB-02 | ose/as | AB-02 LT ¢ P
L EBCHEM I AR-03 | go/2eva5 | AB-03 C i e
EBCHEM | AB-04 | 0Q/28/85 | AB-04 O i e
EBCHEM | DR-01 093085 | DR-01 < el e ®
EBCHEM | DR-02 | 09/30/85 { DR-02 L) [ ) el | @0
EBCHEM | DR-03 | 0ova0vas | DR-03 e oo | @
EBCHEM | DR-0s | 09/30/85 | DR-04 < e|leo | @
EBCHEM | DR-08 1 10/06/85 | DR-06 <o sles il e
EBCHEM | DR-67 | 09/30/85 | DR-07 [ . ele | @
EBCHEM | DR-08 | 09/30v85 | DR-09 O ® ol e ™
EBCHEM|DR-11__ | ogmovms | DR-11 & * ole i
£BCHEM {DR-13 | oa3ves | DR-13 & e e oo | @ [
EBCHEM 1 DR-14 O%/30v8Ss { DR-14 ® Y | e Y
EBCHEM I DR-15 | 09/30/85 { DR-1§ & e _|e eleo | o o |
EBCHEM {DR-16 ~ | 09%/85 | DR-16 ¢ . . e|le | @
EBCHEM |DR-17 | otvaeses | DR-t7 <& - - ele *
| EBCHEM i DR-25 | 1011085 | DR-25 [ ) e o ele | ® [
EBCHEM | EW-01 | 10/0085 | EW-01 T T Te ele | @ ]
EBCHEM |EW-02 | 1(vow8s | EW-02 * | e ® e e eieo | @ ™
EBCHEM | EW-03 | 10/04/85 | Ew-03 $ 9 eleo | @
EBCHEM [ EW-04 | 10/14/85 | EW-04 * | @ e @ eje | @
EBCHEM [ EW.05 | 10/14/85 | EW-05 . | @ ® ¢ e o|le | @ ™
EBCHEM | EW-05 EW-05 ® [ ) e |® ele | @ &
EBCHEM [EW-06 | 10/04/85 | EW-06 ® | & ® e | ® el e | ® *
EBCHEM | EW-07 | 10n4/85 | EW.07 o (@ ® e |® L I IR *
EBCHEM | EW-08 | 10/14/85 | EW-08 ¢ | e ) e e ole !l o L
EBCHEM | EW-09 | 10/14/85 | EW-09 ® | @ ™ e & oje @ e

Figure B-2b. Observed and predicted adverse biological effects for all chemicals (Normalized to dry weight)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY| STATION]| DATE SAMPLE | AMPT | BENA| OYST| MICB | BENA | AMPT| OYSTIMICBIACR] LAET | HAST
EBCHEM|{ EW-10 | 10/14/85] EW-10 ™ [¢) e i e e o
EBCHEMI[ EW-11 {10/14/85] EW-11 ® * ® | & e |8 @
EBCHEM| EW-12 {101585] EW-12 o & o ' el @
EBCHEM| EW-13 [10/15/85] EW-13 %) s e (o o] o
EBCHEM| EW-14 |1v15/85] EW-14 o) T} ¢ (& |eo| @
EBCHEM| EW-15 | 1t/15/85] EW-15 o) & s | @ o ®
EBCHEM] EW-18 | 10VI5/B5| EW-16 [ ) ® ® [ R
EBCHEM{ KG-01 025851 KG-01 & [ ] ® L ] ¢ ® [
EBCHEM| KG-02 [10/09/85] KG-02 L) ]
EBCHEM| KG-03 [ow25/85] KG-03 ™ <& ® (& |o| @
EBCHEM| KG-04 | t0/0%85| KG-04 o e (¢ |eo| @
EBCHEMI KG-058 | 08/30/85] KG-05 L) ® [ ] * | & 0 ®|l @ [ I
EBCHEM| KG-08 |0a/3wes| KG-06 < [ ® e e e @
EBCHEM| KG-07 |O09/30v85| KG-07 & ® ¢ i 0 e @
EBCHEM! KG-08 | 10v01/85| KG-08 O [ ] e s [ @
EBCHEM} KG-09 110401/85| KG-09 ™ [e) ¢ (¢ |ei @
EBCHEM! KG-10 {10/08/85! KG-10 Y ¢ e | e = [
EBCHEM] KG-11 [ 10/01/85] KG-11 [ - ® e i 0 | & e @
EBCHEM! MG-01 {0v28/85] MG-01 < * ®
EBCHEM| MG-02 |[ow28/m5] MG-02 o] ®
EBCHEM| MG-03 | 0/26/85 1 MG-03 o) )
EBCHEM| MG-0& |OX26/85] MG-04 S ®
EBCHEM| NH-01 | 1o/1585] NH-01 o] o e (& |eo| @
EBCHEM| NH-02 | 10/1585| NH-02 ® e . RN ) e @
EBCHEM| NH-03 |10M16/85] NH-G3 I} ® @ @ @ | e e @ e
EBCHEM] NMH-04 | 10/15/85] NH-04 ® * ® @ e @ e @& ®
EBCHEM{ NH-05 | 10/15/85] NH-05 ® [ ) [ ® e o ie e
EBCHEM| NH-08 | s0/16/85 NH-06 » * ® ® e e | @ ®
EBCHEM| NH-07 | t00w/85| NH-07 O o ®
EBCHEM| NH-08 10/16/85 | NH-68 [ ) [ ] | ] ® e | & & [ ] [ ]
EBCHEM| NH-08 [1tO/16/85| NH-09 C O o (o o] »
EBCHEM| NH-10 | 10/08/85| NH-10 o} L L B
EBCHEM! NH-11 1V15/85 1 NH-11 [ [ ] & [ ) [
EBCHEM: NS-01 10/08/85{ NS-01 o ® ® ® ® & [ ]
EBCHEM} NS-02 |o0ov27/85| NS-02 <& & L ® L *
EBCHEMI| NS-03 l1ovoass]| NS-03 [¢) O ® & |el @
EBCHEM| NS-08 [10/0485] NS-05 [¢) < e (e @
EBCHEM| NS-08 |o0v27/85] NS-06 * L] L JEEN ERN [ I ) ®
EBCHEM! NS-07 | 10/04/85] NS-07 [ [e) L) e % el @
EBCHEM{ NS-08 0285 1 NS-08 ® [ L ] ® [ | ®
EBCHEM{ PS-0t [ 10/12/85} PS-01 & e}
EBCHEM! PS-01 PS-01 (9] <
EBCHEM| PS-02 [1o112/85] PS.02 < <O )
EBCHEM| PS$-03 | wvi28s| PS-03 & < L B
EBCHEM] PS-04 | 1o/1285] PS-04 < [
EBCHEM| 5501 10/16/85| $3-0 ¢} Ie) :
EBCHEM] S5-03 | t10/04/85 | $8.03 * Y ® ® ® | & e @ )
EACHEM! SS-04 | 10/04/85] SS.04 [ [ ) [ ) . o ]le @ ]
EBCHEM| 8505 | 10/03/85] S5.08 63 & o |0 o] @
EBCHEM| SS-05 §5-08 o2 o] ® [ ® ®
EBCHEM; SS-08 | 1o/oa/85] $S-06 . ) ® o ! & 0 fe| e
EBCHEM!| $8%-07 10/03/85 | 85-07 [ ] < * ® ® L ®
EBCHEM| S5-.08 09/27/85 | SS-08 [} ® [ ) ® ® ® L ® ]
EBCHEM! SS.08  |loa2mas! SS-00 o ® ® [ ] e 9 |s @ )
EBCHEM| S§-11 02785 S8-11 < ¢ e e ®: &
EBCHEM| $8-12 ova7/a5t 88-12 o] Lo] [ ] ® ® L]
|_EBCHEM| WW-01 | 10/01/85 | WW.-01 O L ] e o @
EBCHEM| Ww-02 | 10/02/85] WW-02 ® * [ ) ¢ (e o e ®
EBCHEM{ WW-03 [ 10/01/85] WW-03 & ] [ ®| @
ERCHEM! WW.04 | 10/01/85 ] WW-04 o) o, () ® | & el @
EBCHEM{ WW-05 | 10/01/85 | WW-05 [e) ® ® ® | @ e @
EBCHEM| WW.08 | 1v01/85 | WW-06 O ™ ® * (& |0 &
EBCHEM| WW-08 WW.-06 O L) o (o ]le o
EBCHEM| WW-08 ] 10/01/88 ] WW.08 ® ® ® [ ® ®
EBCHEM! WW-08 [ 10VO2/85{ WW-00 ® L ® L L ] [ [ ] ® L
EBCHEM| WW-10 {10/02/85] WW-10 < [ ) [ ] ® | ® | @
EBCHEM} WW-11 [10v02/85] WW-11 ® ® ® e o [ ofe @ ®
EBCHEM|{ WW.12 |1ov02m5]{ ww-12 * ® ® ® e | 8 L I ®
EBCHEM| ww-13 | 10/02:85 | ww-13 O O ¢ o s ®
EBCHEM| WW-14 | 10/02/85 | WW-14 ® Y ® e |e | @ ®
EBCHEM| WW-15 | 1/08/85 | WW-15 Lo ®

Figure B-2c. Observed and predicted adverse biological effects for all chemicals {(Normalized to dry weight)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY [STATION| DATE |SAMPLE [AMPT| 8ENA| OVST | Mics | BENA | AMPT |OVST MICB|ACR | LAET | KAET
EBCHEM | WW-15{ 10:02/85] WW-18 | < ® L ® L BN | ®
EBCHEM | WW-17| 100385 Ww.17 | © ) ® ole | o
EBCHEM | WW-18{ to/oa8s] ww.is | C o e ® o|l® | @
EBCHEM | WW-19| 10/0VB5] WW-19 | < [ [ ® e e @
EBCHEM | WW-20| to0ssf ww-20 | © [ ® ' ele | e
EHCHEM | BH.1 | 0601/85( Bt < o ei® ¢
EHCHEM | 8H-02 | cs01/85 By < o) ele ]
EHCHEM | EH-01 1 080185 B1 s & sle | @
EHCHEM | EH-02 | 06/01/85| B9 [$) ) | € | @
EHCHEM | EH-03 | 0&/01/85| Ve Lo [
EHCHEM | EH-05 | o6/01/85] V1 <& ® ® | oje @
EHCHEM | EH-06 | 06/01/85] V6 ) [ M ¢ e @
EHCHEM | EH-08 | 06/01/85] V1 L ] ® * ® ® esje @ L)
EMCHEM | EH-15 | 06/01/85] V1 < ® L L) el e ®
EHCHEM | EH-16 | 0&/01/85] Vi () ' ) ® ejle | @
EIGHTBAY| BH-03 | 042384 BH-03 & [ ] ®
EIGHTBAY| BH-04 | oaZ¥/84} BH-04 [+ [ ®i e [
EIGHTBAY| BH-05 | o4/2384i BH-05 ® e i | @
EiGHTBAY| BH-07 | G4/2u84f BH-07 ) ¢ ale | @
EIGHTBAY| BH-11 | o4a30/84] BH-11 ) e|® [ e
EIGHTBAY | BH-12 | 0430v84| BH-12 e ¢ o|e @
EIGHTBAY | BH-23 | 04/3084| BH-23 ® 2le ! @
EIGHTBAY| BM.24 | 04/80/84| BH-24 ) e/ é e
EIGHTBAY] CS-01 | 05/2084{ CS-Dt ® & ® e
EIGHTBAY] CS-11 | osoomel G511t [ ) s | &
EIGHTBAY{ C5-15 | 05/20/84{ CS-15 [ ®
EIGHTBAY| CS-17 | 05/2084| CS-17 ] [
EIGHTBAY! DB-01 | os/2ose| DB-01 | O
EIGHTBAY | DB-0S | 0S22/84] DB-06 <
EIGHTBAY | DB-07 | o5/22m4| DB-07 ®
EIGHTBAY | DB-15 | os/omsal DR-15 e ®
EIGHTBAY| EL-09 | 050884 EL-09 o) ®| el e
EIGHTBAY| EL-10 | 050804 EL-10 O ¢ | &|® ®
EIGHTBAY | EL-12 | onpamal Fl-12 < e |l @
EIGHTBAY| E£L.17 | oswoasa| EL-17 <& ®: @
EIGHTBAY | EL-20 | o08/15v84| EL-20 < ¢ | el e ®
EIGHTBAY | £1-22 | 05/1584| EL-22 < oi® i @
EIGHTBAY| EL-23 | 051584] EL-23. | <& ¢ e @
EIGHTBAY] EL-24 | 051584] EL-24 < ®
EIGHTBAY] EV-01 | 05/01/841 EV-01 ) L * el e
EIGHTBAY] EV-02 | 05/01/84({ EV-02 *» L S
EIGHTBAY ] EV.03 | 0501/84] EV-03 [ ) ® e &
EICHTBAY! EV-04 | 05/01/84] Ev-04 ® I ® LK) & [
EIGHTBAY ! EV-08 | 08/07/84] EV-08 * ¢ o & @ ®
EIGHTBAY| EV-06 | 0S07/84] EV.06 < ® .
EIGHIBAY | EV-07 | o574l EV-07 < . | AKX )
EIGHTBAY | EV-11 | 08/07/84F EV-14 M oie | @
EIGHTBAY| SC-06 | 05M&B4| SC-08 [ ) & | o[ @
EIGHTBAY | _SC07 | osneme| §C.07 @ ¢ ole e
EIGHTBAY| SC-08 | 05/16em84| SC-08 . ¢ eojle i @
EIGHTRBAY| SC-14 | 05/16/84| S5C-14 . ® s| e | @
EIGHTBAY! SC-17 | 05/21/84| SC-17 [ ® ol e | &
EIGHTBAY| SC-18 | 0&521/84] SC-18 [ * ele | @
EIGHTBAY] SC-18 | 05/21/84! SC-18 Lo ® o e | @
EIGHTBAY | $C-20 | 05721/84] SC-20 ® ® ® G¢ie [ ®
EIGHTBAY] SM-01 | 04/24/84] SM-O1 M ® & @ [
EIGHTBAY ] SM-03 | 04245841 SM-03 e | e ]
LEIGHTRAY | SM.O7 | 04/24/84] SM-07 *
EIGHTBAY] SM-20 | 042484 SM-20 ® L IR |
EIGHTBAY | SQ-14 | 0529/84f SQ14 <
IGHTBAY ! SQ-17 | os/pgad! SQ.i7 | O )
EIGHTBAY| SQ-18 | 05/20v84; 5018 O ®
EIGHTBAY| SQ.20 | osows4l SG-20 < *
EVCHEM | £S-01 | 1v0e88| ES0ic | © ) ¢ | @
EVCHEM | ES-02 | 100688| ES02G | © & ¢! @
EVCHEM | ES-03 | 1ovoa8s| ES-03G | © L] i @ &
EVCHEM | EW-01 | 10/07/861 EW-01G{ ® [ [y [ & e&{® | & &
EVCHEM | EW-04 | 090/88( EW-04Gi @ [ ) [ ) e|le | e [

Figure B-2d. Observed and predicted adverse biciogical effects for all chemicals (Normalized to dry weight)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY | STATION| DATE |SAMPLE | AMPT! BENA| OYST] MICB | BENA | AMPT [OYST|MICBIACR | LAET HAET
EVCHEM EW-07 1 09/30/86 | EW-07G | @ | L ] [ L ®| e @ ®
EVCHEM EW-10 110/01/86 | EN-10G ] @ ® @ ® ® LN | [ ®
| EVCHEM EW-12 1100188 | EW-12G61 O [ ® [ ] i e L ]
EVCHEM EW-14 | 10/01/86 | EW-14G ® ® ® ® [ BN ) [
EVCHEM | NG-01 |10/0288] NG-OIG | © < &
EVCHEM NG-02 | 10/02/88 | NG-02G {Q ® [ ] o (. BN ] o
EVCHEM NG-03 | 10/02/88 | NG-03G [s) ® [ ] L ] ®]e L
EVCHEM | NG-04 | 100288 NG-OAG | @ ® L ® eole L
EVCHEM | NG-08 | 10/08/86 | NG-06G | @& < ]
EVCHEM NG-10 | 10/03/86 | NG-10G [+) < [ L B | ¢
EVCHEM NG-12 [ t0M58/86 | NG-12G | O L ]
EVCHEM NG-13 | 10/15/86 | NG-13G <& e & Ll
CEVCHEM | RG-14 | 1088 | NGS1aG |5 * e[ oo @
EVCHEM NG-15 | 10/15/86 | NG-15G o] L L ] L BN L ]
EVCHEM | OG-03 {10088 OG-03G | @ L) o L ®ie * ®
cVCGHEM PE0Z [ ONA/BE | PS0IG [ [ ®
EVCHEM PS03 {10M1/88 | PS-03G & O ®
EVCHEM PS04 : 1010/88 | PS-04G o] O [ ]
EVCHEM SD-1 | 1008786 | SD-01G < L L ]
EVCHEM SD-02 | 1v07/88 | SD-02G & ® ®: 0 ®
EVCHEM SR-01 | 10/06/868 | SR-01G o) [ ]
EVCHEM SR-02 | 10/06/88 | SR02G | © L
EVCHEM SR-04 | 10/06/86 | SR-04G < L ] L ] L I L
EVCHEM SR-07 | 1010388 | SR-07G s 2 - L] K & L
EVCHEM SR-08 | 10/03/88 ; SR-08G o) [ ® ) [ B ] ®
EVCHEM | SS-01 | 10/06/86 | $5-01G < ® L BN J L ]
EVCHEM $8-03 | 1v06/868 | SS-03G & ® L N L ]
EVERETTY EV.20 {Gi/01/85| EV-20 & ® s & L
EVERETTY EV-2t1 | 0101/85 | EV-21 [+ ®
EVERETTY EV-22 | 01/01/85 | EV-22 < . ]
EVERETTY EV-23 |[01/0v85| EV-23 [«
EVERETTY EV-24 |01/01/85 ] EV-24 ® ]
EVERETTY EV-28 |01/01/85{ EV-25 <& [
TPPSSAB | EB-33 [031&/82] 1779 [ ) L ® ® | @ ® ®
TPPS3AR | EB-33 |07/15/82 ] 2080 [ ) L L ] e e@ *® L
TPPS3AB | EB-35 [oansaz!l 1778 L . ] [ BN ® L]
TPPS3AB | EB-35 |o0715/@Z [ 2079 * ® | &)o@ ™
TPPS3AB | EB-36 |03/15v82! 1776 [ ® L (BN * L
TPPS3AB | EB-38 | 071582 | 2072 [ ) () LI BN N )
TPPS3AB | EB-28 | Qa/1582 | 1778 e} [ | @ *
TPPSIAB | EB-38 | 0715/82 | 2074 ® ® [ BN ®
TPPSIAR | WP-01 |o7/15/82 | 2088 & ole l @
TPPS3IAB | WP-02 |07/15/82 | 2080 o] ® e¢| e L
TPPS3AB | WP-03 |07/15/82 | 2080 L ] LN L
TPPSIAB | WP-04 | O7/15/82 | 2091 [+ i@ [ ]
TPPS3AB | WP-05 {07/15/82 | 2092 (e} ot e *
TPPS3AB | WP-06 |07715/82 | 2084 O L K AN
TPPS3A8 | WP-07 {ownsmz | 2003 < [ ] el e [ ]
TPPS3AB | WP-08 [ 0715/82 1 2083 e o | oo e
TPPSAAB | WP-09 | 07115/82 | 2082 o) e|le i e
TPPS3IAB | WP-10 [ 0715/82 1 2076 < ] L BE | ®
TPPSIAB | WP-12 [G3n15/82 | 1766 (&) ¢ | ¢l e
TPPS3AB | WP-12 [07115/82 | 2069 <& . L BN ®
TPPSSAB | WP-13 | 0/15/82 | 1784 [s) 2l e e
TPPS3AB { WP-13 |07/15/82 | 2070 <- ® el L
TPPS3AB | WP-14 | 03/15/82 | 1788 [e] ® ®
TPPSIAB | WP-i5 | 031582 | 1817 < ¢ ol i e
TPPSIAE | WP-15 | 07182 | 2054 < oo @
TPPS3AB | WP-16 | 0an15/82 | 1818 [ i e [ ]
TPPS3AB | WP-18 | 07115/82 | 2088 < o;ie ®
BIOLOGICAL EFFECTS PREDICTIONS
No biolsgical data available No adverse biological effect pradicted
No adverse biological effect observed O Adverse biological sffect predicted Py
Adverse bivlogical effact observed ® No TOC data available for -
nomalizing sediment quality valves

Figure B-2e. Observed and predicted adverse biological effects for all chemicals (Normalized to dry weight)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY | STATION | DATE | SAMPLE| AMPT| BENAIOYST|MICB | LOW EPIMEAN EP|H EP| BENA! AMPT| OYSTIMIGBIACR | LAET |HAET
ALK AP0t los25es | AP-O1 <& - - - - - - -] -] - -
ALK} AP-02 | 05/25/84 | AP.O2 < - - - - - - -1~ - -
ALK AP-03  [0m25/84 | AP-03 < = - - - - -l - =] - -
ALK] AP-04 | 05/25/84 | AP-04 ® - - - e - -] -1-1 = -
ALK AP-05 | O525/84 | AP-05 o - - - - - - - -1 ~ -
ALKL AP.0B | 05/25/84 | AP-08 % - - - - e T A -
ALKI AP-07 | 05/26/84 | AP-O7 o2 - - - - - N T R -
ALKI PW.O1 | 05/28/84 | PW-01 O - - - - - - - - - -
ALKI PW-02__ | 05/96/84 | PW-02 Q — - - — — — _ - -
ALK) PW.03 | o5/26/84 | PW.0O3 ] - - - - - - - - - -
ALKI PW-04 | 05/20/84 | PW.04 < - - - - - -] - - -
CBBLAIR | Boa 06/01/84 | Bo3 o0 %
CBBLAIR | B04 06/01/84 | B04 S i 0 <o ]
| canLAIR | Rog 06/0v/84 | B0Y o1& % ®
CBBLAIR [B10 06/01/84 | B10 [ e ®
CBBLAIR | Bi2 06/01/84 | B12 o | ¢ <
CBBLAIR | B15 06/01/84 | BiS e O < ®
CBMSQS [BL-11 | 0w/0184 | BL-11 Lo IRE I e B .
CBMSQS |BL-13  [otou8s | BL-13 CI O (e [ O )
L.camsas isLer lovovsd | Bl eie o ¢ L)
CBMSQS{BL-25  1ov/owss | BL2S | C [T O ®
CBMSQS |BL-28 | 01/01/84 | BL-28 el O {0 |0 1
CBMSOS | 8t-31 01/01/84 | BL.31 Clo e 1O *
CBMSQS | C1-11 010484 | Cl11 ® ¢ e & M
CBMSQS [ Ci-13 01/01/84 § Cl13 Sl e e e Y
CBMSQS [ CL18 01/01/84 | €118 ® 1o k.4 [ ]
CBMSQS Q17 o184 | CL17 Cli e (e e [
CBMSQS | CI-20 0101/84 | C1-20 ¢ O | (e e
CBMSQS | G122 01/01/84 | G2z 2 I K K] - [ ) )
CBMSQS |[CR11 | 01/01/84 | CR-14 OO e TO
CBMSQS {CR-12 | 01/01/84 | CR112 IO | |0
|__CBMSQS | CR-13 | ovowss | cRaa i 1o O
CBMSQS | CR-14 01/01/84 | CR-14 [« QO <
CBMSQS |HY-12  [owoused | HY.12 C ie | e ®
| CEMSQSIHY-14 | 01/01/84 | HY-14 Cl e le | O o
CBMSQS | HY-17  [0t/01/84 | HY-17 Cl e [e |e *
CEMSQS | HY-22 | 01/01/84 | HY-22 L ® (o L] [ ] ® ] ]
COMSQS | HY.23 | ot/oves | HY-23 | e |e L] ] e |® | @
CBMSQS{HY-24  {01/01/84 | HY-24 T @ |[& o ®
CBMSQS [ HY-28 | o1/01/84 | HY-28 Ol @ O 1O ]
CBMSQS | HY-32 1 01/01/84 | HY-32 Cl e {0 1O )
CBMSQS {HY-37  {01/01/84 | HY-37 Cle e 1O ® e e @
COMSQS {HY-42 | 01/0¥1/84 | HY-42 oo [0 O . ® e e e
CEMSOS | HY-43 | 01/01/84 | HY.43 Cle ie O
CBMSQS {HY-44 [ 01/01/84 | HY-44 CT O IS¢ T9
CBMSOS {HY-47 | 01/01/84 | HY-47 L4 e |@ L d
CBMSOS 1 HY-50 | 01/01/84 | HY-50 Cio le [ ¢ )
CEMSOS | MD-12 | o1/01/84 | MD-12 o e |O Q ®
CBMSOS | ME-14 01/01/84 | M1 1 ® Lo 2N N+ <o ®
CEMSQSiME18 | 01/01/84 | MI13 Sl e | ¢ ®
CHMSQS | MI-15 01/01/84 | Mi15 o O e |O *
CBMSQS|RS-12 | 010184 | RS12 Sl ¢ 1O |0 ]
CBMSQS | RS-13 | ovowes | RS-13 e O IC e ) [ ] ol e
CBMSQS [RS-14 | 01/01/84 | RS-14 Ol e TOTe ™
CBMSQS|AS-18 | 01/01/84 | HS-18 LA R L ] - .
| AS-18 0uQ1/84 | RS-19 L] e [ ® e e
CBMSQS | RS20 01/01/84 | RS-20 L e | @ [+ ® [
CBMSQS | RS-22 | otiov/ea | AS-22 < LI e ®
| _CBMSQOS |RS-24 | 010184 | BS-24 L) e {10 [ )
CEMSQS | Sk11 01/01/84 | Sk11 ¢l e e | O ¢
CBMSQS | S112 | ovovea | Ski2 e o (e | O *
COMSQS Sk1s  lovotaa ] Siis . ARSI o R .
CBMSQS{SP-1t | 01/0t84 | SP-11 Cl e [ 70
CBMSQS{ SP-12 | 01/0u/a4 | SPa2 Sl o |e ie
CEMSQSISP.14 [ 01/01/84 | SP-14 e e |le | o
CBMSQSiSM15 | 01/01/84 | SP.1S e & (o | @ =
CBMSQS | SP-16 01/01/84 | SP-18 ® ® |® ® ®

Figure B-3a. Observed and predicted adverse biological effects for PCB and phenanthrene
(Normalized to total organic carbon or dry weight as appropriate)
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BIOLOGICAL EFFECTS PREDICTIONS

SURVEY [STATION| DATE SAMPLE | AMPT| BENA| OYST | MICH | LOWEPIMEAN EP{ HI EP | BENA | AMPT | OYST| MicB] AcR] LAET] HaET
DUWRIV1|DR-01 04/15/85 | DR-01 < @

DUWRIV1|DR-02 | 04/15/85 | DR-02 < [ ]

DUWRIVY|DR-03  ; 04/15/85 | DR-03 < ®

DUWRIVY | DR-04 04/15/85 | DR-04 < ®

DUWRIVt | DR-0S 04/15/85 | DR-0S <O ]

DUWRIV1 | DR-06 04115/85 | DR-06 ) [

DUWRIVI[DR-07 | 04/15/85 | DR-07 @ ®

DUWRIV1{DR-08 | 0411585 | DR-08 - . * * ® ®
DUWRIV1{SQ-09 | 041385 | SQ-09 O ®

DUWRIV2{DR-10 | 07/01/85 | CAl ] ® L) ® ] ® ® ) ® ®
DUWRIVZ{DR-11 07/01/85 | CA2 [ ] ) . ® [ ] ®
DUWRIV2IDR-12 07/01/85 | CA3 & ®

DUWRIVZIDR-13 | 0770185 | CB1 (o) [ ® [ [
DUWRIVZ[DR-14 | O7/0v/85 | CB2 o [ 2 ® e o |o [ ]
DUWRIV2|DR15 | o7/01/85 | CB3 < ®

DUWRIVZ[OR-78 | 07/01/85 | CB4 [ @

DUWRW2IDR17 | o7/01/85 | CBS < ®

DUWRIV2IDR-18 | 07/01/85 | CC1 < ) [ e
DUWRIVZIDR19 | o7/01/85 | CC2 o3 & [ )
DUWRIVZ{DR-20 | 07/01/85 | CC3 <& ®

DUWRIVZ|DR-24 07/01/85 | CC4 < ®

DUWRIV2IDR-22~ | 07/01/85 | CCS ) [ ® [ ®
DUWRIVZ|DR-23 07/01/85 | CD1 < ® [ 3 ® e *®
DUWRIVZ|DR-24 | 07/01/85 | CD2 < o

DUWRIV2{GR-25~ | 07/01/85 | CE1 * ) ® M M *
DUWRIV2IDR-26 | 07/01/85 | CE2 ) ® *® ® ®
DUWRIV2{DR-27 | 07/01/85 | CE3 ® ®

DUWRIVZIDA-28 | 07/01/88 | GF1 & ® @ ¢ [ ® e
DUWRIV2IDR-29 | 07/01/85 | CF2 ® e * ® ] [ ] ]
DUWRIV2IDR-30 Q7/01/85 | CFa & ® & ® ] ®
DUWRIVZ[DR-31 | 07/01/85 | CF4 o ¢ & e e [
DUWRIV2{DR-32 | 07/0%/85 | CF5 < . ® ®
DUWRIV2/DR-33 | o7vou/85 | C61 & o s ® s |® od
DUWRIV2]DR-34 | 07/01/85 | CG2 o M & ) [ & [
DUWRIVZ|DR3S | o701/85 | CG3 < ) ) ® [ ] ®
DUWRIVZ{DR-36 | 07/01/85 | CG4s & L] L @ ® L] [
UUWRVZ[DRG7 [ 07/01/85 | CGS [ [

DUWRIVZ|DR-38 | 07/01/85 | CHY ¢ . [ ) ) ® ® [ )
DUWRIV2IDR-39 | 070188 | CW/A1 <& [ ]

DUWRIV2{SQ-21 | 07/01/85 | SEGLIM | <

EBCHEM {AB-01 0926/85 | AB-01 ® ® ) ® [
EBCHEM |AB-.02 | 09/26/85 | AB-02 L B4 L ' 3 ®
EBCHEM {AB-03 09/26/85 | AB-G3 C i e

EBCHEM {AB-04 [ 0O/26/85 | AB-O4 e

EBCHEM iDR-01 0/30/85 | DR-01 < ® ® [ ) ®
_EBCHEM {DR-02 | oovaqas | DR.02 ® )

EBCHEM [DR-03 | 0o3v8s | DR-03 Q * [ [ [
EBCHEM |DR-04 | 09/3(v85 | DR-04 < - e |e L
EBCHEM {DR06 10/0%85 | DR-06 Y *® 2 » ] [ ]
EBCHEM [DR-67 | 693085 | DR-07 (4] [ ® [) & [ ] (]
EBCHEM [DR-09 | 08/30v85 | DR-09 < .

EBCHEM |D#-11 030485 | DR-11 ) ® ® ® L]
EBCHEM [DR-13 | 09/30/85 | DR-13 [ ® M [ & *
EBCHEM |DR-14 | 09/30/85 | DR-14 ) »® ™ ™ .
EBCHEM |DR-15 | 09/3(v85 | DR-15 [ * ® L]
EBCHEM |DR-16 | 09/30/85 | DR-16 [ [ & * *
EBCHEM {DR-17 | O930/85 | DR-17 < ® ® * ®
EBCHEM iDR-25 | 10no/85 | DR-25 ®

EBCHEM {EW-01 | 10/09/85 | EW-O1 [e ® ¢ & [ ]
EBCHEM [EW-02 | 10/04/85 | EW-02 L A - ® ® e | e ® ®
EBCHEM [EW-03 | 10/04/85 | EW-03 < ® [ [ ) [ ]
EBCHEM |EW-04 | 10/14/85 | EW-04 * | & & @ [ [ []
EBCHEM [EW-05 | 10v14/85 | EW-08 e | @ 3 ® ) [
EBCHEM |EW-05 EW.08 o | e L) ® * L )
ERCHEM [EW-06 | 10v04/85 | EW.08 ® @ ® ® 1@ ®
EBCHEM |EW-07 | 10/14/85 | EW-07 ® i e ® ) )
EBCHEM |EW-08 | 10/14/85 | EW-08 ® e () | ® e
EBCHEM [EW-08 | 10/14/85 | EW-09 ® e M) [ ¢ )

Figure B-3b. Observed and predicted adverse biological effects for PCB and phenanthrene
(Normalized to total organic carbon or dry weight as appropriate)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY| STATION|DATE | SAMPLE | AMPT | BENA] OYST | MICB | LOWERPI MEANEP | HIEP | BENA | AMPT | OYST I MICB | ACR] LAET | HAET
EBCHEM| EW-10  [10/14/85| EW-10 ® e ) o |l e ®
EBCHEM| £W-11  [10/14/85| EW-11 P ™ ® 'K o
EBCHEM| EW-12  |10/15/85] EW-12 O O L ®
EBCHEM| EW-13 [10/1585] EW-13 &) < [ ® i @ ®
EBCHEM| EW-14 [10118/85{ EW-14 O O * o @ ie ®
EBCHEM| EW-15 [101585{ EW.15 O O *
EBCHEM| EW-16 [10/15/85] EW-16 ® ) ®
EBCHEM| KG-01 |09/25485( KG-01 o * ® ® *®
EBCHEM| XG-02  :10/09/851 KG-02 ®
EBCHEM| KG-03 109/25/85] KG-03 Y o) &
EBCHEM| KG-04 110/09/85] KG-04 O ®
EBCHEM| KG-05 1003085} KG-05 ) ® [ )
EBCHEM]| KG-06 10973085 | KG-06 o) ® ) @ ® "MK ®
EBCHEM: KG-07 |[09/30/5 ] KG-07 e ® .
EBCHEM! KG-08 [10/01/86} KG-08 O 9 -
EBCHEM[ KG-09 |10/01/85] KG-0% * 5] ]
EBCHEMI KG-10 [1o0885| KG-t0 ®
EBCHEM| KG-11  |10/01/85 ]| KG-11 o o [ o |le
EBCHEM] MG-01 |00/26/85 | MG-01 S .
EBCHEM| MG-02 |09/26/85 | MG-02 O ®
EBCHEM| MG-03  |oo/ems | MG-03 O ®
EBCHEM[ MG-04 |09/28/85| MG-04 & P
EBCHEM| NH-01 |101585] NH-01 & P ® o |e [ ]
EBCHEMI| NH-02 [10/1585]| NH-02 [ ) ® L]
EBCHEM| NH-03 | 10/16/85| NH-03 ® . ® ) & | ® [
EBCHEMI NH-04 |10/1585] NH-04 ™ . ® ] ) * [
EBCHEM| NH-05  [10r15/85{ NH-08 ® & & e le *
EBCHEM| NH-06 |[10/16/85] NH-06 * . ® [ o & | @ [
EBCHEM| NH-07 [tor08s{ NH-07 o3 * ® ® L ] [ ]
EBCHEM| NH-.c8 |10118/85] NH-08 ® ® ® & ® [ ¢ o le .
EBCHEM| NH-09 |10M16/85] NH-09 P ) ¢ & | e ¢
EBCHEM| NH-10  {10/08/85] NH-10 o) ] e | e ®
EBCHEM| NH-11 11071585 NH-11 ® 9 L ® o le ®
EBCHEM| NS-G1  (10/08/85| NS-01 * )
EBCHEM| NS-02 joo/2z78s| NS-02 o O & ) ® ) L
EBCHEM| NS-03  110/04/851 NS-03 [*) ) ® & * ®
EBCHEM]| NS08 110/04/85] NS08 o) [ * [ ®
EBCHEM| NS08 [0ommas: NS-06 ®
| EBCHEM] NS-07 | 10/04/85 1 NS-07 ® & L ® [ ]
EBCHEM{ NS08 |09/26:85| NS08 ™ ® M ® M
EBCHEM!| PS-01  [10n285] PS-01 < <
EBCHEM] PS-01 PS-03 < <
EBCHEM| PS-02 [10n2/85| PS-.02 < &
EBCHEM| PS03 |10112185| PS-03 < <
EBCHEM! PS04 101285 PS04 < <
EBCHEM| 8801 [101&85] §5-01 < [+ [
EBCHEM| §5-03 |10/04/85| 5S-03 * ) ® . i .
EBCHEM| S5-04  [10/04/85| S5-04 [ ] L o |e [ ]
EBCHEM| $5-08 |100385| $5-08 < < [ [
EBCHEM| 8S05 [tw0ma85] §5-08 < O [ ] ®
EBCHEM| $3.08  |10/03/85] 85.06 ¢ ® [ ]
EBCHEM| S$S-07 |[10/0085] S5-07 [ [} [
EBCHEM|] $S-08 [09/27/85] SS-08 . ® ® ® [ [ ] ® | e ® ®
ESCHEM! SS-09 |oo/27/85] $5.00 [ ) [ * o i e [
EBCHEM; SS-11  |09/27/851 5514 [¢) < [J
EBCHEM| SS.12 |0o/27/85] S§S-12 < < ®
EBCHEM| WW-01 _110/01/85| WW-01 2 [ ] L) * i ®
EBCHEM| Ww.02 110/00/85 | WW.02 . @ ® ®{e® &
EBCHEM| Ww-03 {10/01/85 ] WW-03 < ® ® [ 3
| EBCHEM] - 10/01/85 | WW-04 ) L) ® ® L) & | & @ [
EBCHEM| WW.05 [10/01/85; WW-05 < * ® & [ ) ®
EBCHEM{ WwW.06 |[10/01/85| WW-06 < ® L ] *
EBCHEM| WW-08 WW-06 < [ ) ® ® L L)
EBCHEM| ww-08 [10/01/85] WW-08 ® ® [ ] [] [ ] L)
EBCHEM| WW.00 [10/02/85( WwW-09 ® ® L] * L I L
EBCHEMI WW.10_ |10/02/85 | WW-10 e [} ® [ ]
EBCHEM] WW-11 [10/02/85| WWwW-11 ) ® []

EBCHEM| WW-12 |10/02/85| WW-12 ® . ] * ¢ e e
WW-13 1070285 | WW-33 < ¢ & ®
EBCHEM| WW-14 |10/02/85] WW-14 - M ¢ | & o

EBCHEM| WW-15 [10/08/85] WW-15 <

Figure B-3¢.

Observed and predicted adverse biological effects for PCB and phenanthrene
(Normalized to total organic carbon or dry weight as appropriate)
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Figure B-3d. Observed and predicted adverse biological effects for PCB and phenanthrene
(Normalized to total organic carbon or dry weight as appropriate)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY (STATION; DATE [SAMPLE |AMPT| BENA| OYST | MICB | LOWEP| MEANEP | HI EP | BENA | AMPT | OYST | MICB | ACR| LAET | HAET
EVCHEM | EW.07 | 09/30/88 { EW07G | @ ® ®
EVCHEM | EW.-10 | 10:j01/86 | EW-10G | @ ® ®
EVYCHEM | EW-12 1 1001/88 { EW-126 | © ®
EVCHEM | EW-14 | 10/01/88 | EW-14G ® @ ®
EVCHEM | NG-01 | 100288 | NG-0I1G | © &
EVCHEM | NG.02 | 10/0288 i NG-02G | © [ ]
EVCHEM | NG-03 | 10/0288 | NG-03G | © *®
EVCHEM | NG-04 | 10/02/86 | NG-04G | @ *
EVCHEM | NG-08 | 10/08/86 | NG-06G | @ o
EVCHEM | NG-10 | 10/0386 | NG-10G | © & ®
EVCHEM | NG-12 | 101588 | NG12G | ©
| EVCHEM | NG-13 | 101586 | NG13G6 | ©
EVCHEM | NG-14 | 10115881 NG1aG | © ® ® [ *® ®
EVCHEM | NG-15 | 10/1588 NG-15G | © [
EVCHEM | OG-03 i 10/00/88 | | .®
EVCHEM | PS-02 j1on3ss| PS02G6 | © [&)
EVCHEM | PS-03 i 1onws8e | PS03G | © L)
EVCHEM | PS04 | 1/10/88] PS04G | © <
EVCHEM | sD-01 | 1vonss| SDo01G | © -
EVCHEM | SD-02 | 1000788 | SD-02G &
EVCHEM | SR-1 | tomes8 ] SR-01G | &
EVCHEM | SR-02 | 10/06/88 | SA-02G | <
EVCHEM | SR-04 | 1o/0m/88 ] SR04G | ©
EVCHEM | SR-07 | 10:0%/86 | SR-07G [
EVCHEM | SR-08 | 10/0%/88 | SR-08G | < ®
EVCHEM | $S5-01 |1ovoess| sso1c | ©
EVCHEM | SS-03 | 1o/0e/8s| S8-036 | ©
EVERETT:| Ev-20 | 01:01/85 | EV-20 < ® ®
EVERETTI| EV-21 | 01/01/88| EV-21 o
EVERETTY| E£V-22 | 01/01/85] EV.22 <
EVERETTY| EV-23 | 010185 EV-23 <
EVERETT:] EV-24 | 01u09/85] EV-24 )
EVERETT:| EV-25 | 010185] EV-25 o
TPPSIAB | EB-33 | oansmal 1779 » L) [ * e e )
TPPS3AE | EB-33 | O/15/82 | 2080 ) Y ] ® M @ ) ® ¢
TPPS3AB | EB-35 | 0avs5m2) 1778 [ 3 . * . L ® ol e |o ® o
TPPSIAB | EBG5 | 071582 1 2079 * L L) o o ® e (o le [ ®
TPPS3AB | EB.38 | 03/15/82] 1778 ® ® ) . M o e |[& ® &
TPPS3AR | EB-38 | O/15/821 2072 ® ® ® ® ® e )
TPPSAAR | EB-38 | 0315821 1778 ) ® ® ® ie [
TPPSAAB | EB-38 | 07/15/82 | 2074 M " M e o e [
TPPSIAB | WP-01 | O7/15/82 | 2088 < [ ] ®
TPPSIAR | WPR-02 | o7115/82 | 2089 O [ [ ® e o ]
TPPS2AB | WP-03 | 07/15/82 | 2090 [ ® [ ] [ ]
TPPS3AB | WP-04 [ 07115/82] 2001 < [ ] [ ] ] ] [ ] ¢
TPPS3AB | WP-05 | 071150821 2092 o) ® ® [ - ®
TPPSIAB | WP-06 | 071582 ] 2084 [¢) & & [ [ 3
TPPS3AB | WP-07 | 0715821 2008 < ® ) ® o e -
TPPSIAB | WR-08 | o7115/821 2083 ® [ [ ) L) ® |e® [ ] [
TPOESIAB | WP-08 | 071582 2082 e ¢ M ® |® ®
TPPSIAB | WP-10 | 0715821 2078 O ® [ ] ® e | ®
TPPSIAR 1 WR.12 | ca15/82] 1786 ) )
TPPS3AB | WP-12 | 0711582 2069 & - ® [
TPPS3AB | WPA3 | 03115821 1784 e & ® e | ®
TPPS3AB | WP-13 | Q71582 1 2070 - ) e o |e ®
TPPS3AB | WP-14 | 0311582[ 1788 [&]
TPPSIAB | WP-15 | oan1sm2| ta17 < . ® »®
TPPS3AB | WP-15 | 0715/82 | 2004 < ® [ ] ® i@ *
TPPS3AB | WP-16 | Ga15/82 | 1816 M ) e e Y
TPPS3AB | WP-16 | 071582 2086 Lo ®
BIOLOGICAL EFFECTS PREDICTIONS

No biological data available No adverse biological effect predicted

No adversa biclegical effect observed < Adverse biological effect predicted Py

Adverse biclogical effect obsarved ® No TOC data available for —

normalizing sediment quality vaives

Figure B-3e. Observed and predicted adverse biological effects for PCB and phenanthrene
(Normalized to total organic carbon or dry weight as appropriate)
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY | STATION |DATE SAMPLE | AMPT| BENA| OYSTIMICD | BENA | AMPT] OYST(MICB|ACR | LAET | HAET
ALK] AP-01 05/25/84 | AP-0M o
ALK AP-02  |o5/25/84 } AP-02 o
ALK AP-03 _ |O5/25/84 | AP-03 o)
ALKI AP-04  |o525/84 [ AP-04 ®
ALKI AP-05  106/25/84 | AP-0S )
ALKI AP-06 05/25/84 | AP-08 )
ALKI AP-07  j0&2584 | APOT . o)
ALK PW-01  [05/26/84 | PW-01 o)
ALKI PW-02  |05/26/84 1 PW-02 O
ALKI PW-03  [05/28/84 | PW-03 ol
ALKI PW-04  [05/26/84 | PW-04 o
CBBLAIR {803 06/01/84 | Bo3 T30 '+ O
CBBLAIR | Bo4 06/01/84 | Bo4 Lo 2 B o < ®
CBBLAIR | Bog 06/01/84 | Boo SE O S
CBBLAIR [ B10 08/01/84 | B10 Sl O Y
CBBLAIR 812 06/01/84 | B12 Sl O e
CBBLAIR | B15 06/01/84 | B15 e O <
CBMSQS | BL-11 01/01/84 | BL-1 Sl O lCe o
CBMSQS [ BL-13 01/01/84 | BL-13 Ol ol e O
CEMSQOS | BL-21 01/01/84 | BL-2 & o 10 <
CBMSGS[BL-25 01/0t/84 | BL-25 e OO |¢
CBMSQS [ BL-28 01/0%/84 | BL-28 Sl Q010 | O
CBMSQS | BL-31 01/01/84 | BL-31 Ol Ol e <
CAMSOS | G 0170184 | CETT ® *® @ Y & | e ®
CBMSGS [ Cl13 01/01/84 | Cl-13 Ol e i e ® el e e
CBMSQS [ Cl-16 01/01/84 | Cl-16 ® ' e & [ )
CBMSQS [ C7 01/01/84 | Chi7 Sl @& i @ O .
CBMSQS | Cl2o 01/01/84 | Ct-20 e O[O i e
CBMSQS | Ch22 01/01/84 | Cl-22 LRI KR ®
CEMBGS TCRETT O10/84 | CHR-1T ) O TO T o
CEMSGS {CR12  |01/01/84 | CR-12 To 30 B+ T Bo TR e
CBMSOS |[CR-13  101/01/84 | CR-13 el o 1¢ | O
CBMSCS I CR-14 01/01/84 | CR-14 e} o) ['e) O
CBMSQS{HY-12  |01/01/84 | HY-12 C e |le
| CEMSQS i HY-14  101/01/84 | HY-14 cl.eo e | O 9
CBMSOS [HY-17  [O1/0/8d | HY-17 Cl el e | e e e i @
CaMSQS HY-22  |owouas | Hy-22 Y e (o | @ - o] #i e i e
CBMSOS | HY-23  j0t/0v/84 | Hy-23 ® L ) ® [ ) ¢ sies s
CBMSOS [HY-24 |01/01/84 | HY-24 Qi e | e | O ® [ )
CBMSGS | HY-28  |01/01/84 | HY-28 Cl e lo O
CBMSOS THY-32  |01/01/84 | HY-32 cl.e 1O [ O
[CBMSCGS THY. 37 (010184 | HY-37 Cl o e [O ol e e
CBMSCS | HY-42  [01/01/84 | HY-42 'S BRE e * e e
CBMSGS | HY-43 01/01/84 | HY-43 < . i & @
[CEMSUS [ HY-44~ |01/01/84 | HY-44 QT IO 1o
CBMSQS [ HY-47  {61/01/84 | HY-47 e & i @ Y
CBMSQS | HY-50  101/01/84 | HY-50 Ol ¢ i e O
T CBMSOS TN (0101784 [ Ml-12 < ® O < []
CBMSQS | MI-11 01/01/84 | Mi11 [y & o] Le) ®
CBMSQS [ Mk13 01/01/84 | Mi-13 1 ¢ e lo
CBMSQS [ M5 01/01/84 | M5 ol O e | O
CBMSQS | AS-12  i01/01/84 | RS-12 Le3 BRI B e T ¢ ]
CBMSQS |AS-13 01/01/84 | RS-13 e & 1O | e Y
" CBMBUS | H8-14  [01/01/84 | AS-14 ST o TS To )
CBMSQS | AS-18 01/01/84 | RS-18 ® ® Y Y ® Y & el ® ® ®
| cBMBQS I AS-19  [01/01/84 | RS-19 ® ® e | o
CAMSQS | RS-20 a1/01/84  AS-20 & & & )
CBMSQS | AS-22 41/01/84 | RS-22 o] & le)
CBMSQS | RS-24  |01/01/84 | RS-24 ® S O
CBMSQS | Si-11 o1uouB4 | Skt Ol el @ [3)
CBMSQS § 8112 o84 | Si12 [ ® ® le]
CBMSOS | Si-15 010184 | 5t15 [ ) e 1o 1 &
CBMSCS { SP-11 01/01/84 | SP-11 o) ® ® O
COMSQS {SP-12  |01/01/84 | SP12 O Ol e *
CBMSQOS | §P-14 01/01/84 | SP-14 » e e ®
CBMSQS |SP.15  [01/0184 | SP-15 e o | @ ®
CBMSQS | SP-18 01/01/84 | SP-16 ® ™ ® Y

Figure B-4a. Observed and predicted adverse biological effects for PCB and phenanthrene
(Normaiized to dry weight}
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY | STATION| DATE | SAMPLE | AMPT | BENA| OYST | MICB ] BENA | AMPT| OYST|MICB| ACR| LAET [ HAET
DUWRIV1| DR-01 04s15/85 | DR-0t &
DUWRIVY DR-02 | 04/1585 | DR-02 <
DUWRIVI{DR-03 | n4s15/85 | DR-03 <
DUWRIVY DR-04 | 0471585 | DR-04 [+
DUWRIVY| DR-05 | 0471585 { DR-05 <
DUWRIV1| DR-06 | 04/15/85 | DR-06 &
DUWRIVY DR-07 | 04/15/85 | DA-G7 [
DUWRIVI| DR-08 | 04/1585 | DR-08 ) ® » e (¢ | e @ )
DUWRIVY 5008 | 0411985 | SG-00 &
0710188 | CAY L ® 3 ® (o] e @ ®
070185 | CAZ ] sjle o
| 07/01/85 | CA3 o
070185 | cat < o *®
07/01/85 | CB2 < e | o o
0Q7/01/85 | CB3 <
o7nms | CB4 ®
07/01/85 | CBS Lo
07/01/85 | CC1 <
o015 | CC2 <o el @ ®
070185 | CC3 <
072°01/85 | CC4 <&
070188 | CCS (&) ® L ]
07/01/85 | CD1 < & & | e @
| 07/0185.| €02 e
07/01/85 | CEt M o e @
0701/85 ] CE2 ® ] *
07/01/85 | CE3 [
07/01/85 | GR1 < ® ® (o] e @
0701858 | CF2 ® * ® ® L ®
070185 | CF3 o e ol @
07/01/85 | CF4 & o el e
0701/85 | CF5 o
07/01/85 | CGY < e e 0ol e @
G7/01/85 | CG2 < * o (o0 @
07/01/85 | CGa < L IR AN ) ®
DUWRIVZ{ DR-28 | 07/01/85 | CG4 & Y e ®iel @
[ BUWRIVA DR-37 070185 | ©68 ]
DUWRIV2| DR-38 | 07/01/85 | CHt o Y e ol e e
DUWRIV2 DR-38 | 07/01/85 | CW/A1 o)
DUWRIVZ 8- 21 07/01/85 | SEQUIM | &
EBCHEM | AB-01 0a726/85 | AB-01 ® e (ol el @
EBCHEM [ AB-02 | 09v26/85 | AB-02 RS »
EBCHEM | AB-03 | 09v26/85 | AB-03 S i@
EBCHEM [ AB-04 | 0926/85 | AB-04 O [ @
EBCHEM | DR-OT | 6930/85 | DR-01 3 e ¢ e
EBCHEM | DR-02 | co30as | DR-g2 PY ¢|e| @
EBCHEM | DR-03 | 09v30vas | DR-03 o ol el @
EBCHEM | DR-04 | 08/3(v85 { DR-04 [e) oje| e
EBCHEM | DR-06 | 100585 | DR-06 o) ol e @
EBCHEM | DR-07 | oa3ov8s | DR-07 O (K K )
EBCHEM [DR-09 | 09/30/85 | DR-09 ) ® ®
EBCHEM |DR-11 | o92a0v85 | DR-11 Te) el e @
EBCHEM | DR-13 | o9vao/ms | DR-13 » ol el e
EBCHEM | DR-14 | 003085 | DR-14 ® e e @
EBCHEM 1DR-15 | owvaov8s | DA-15 ® o]l e @
EBCHEM{DR-16 | 09:0/85 | DH:18 ® e (o ol @
EBCHEM{DR-17 | 090v85 | DR-17 2) | e o
EBCHEM {DR-25 | 1010/85 | DR-25 ® :
EBCHEM { EW-01 | 100985 | EW.01 O el el @
EBCHEM | EW-02 | 10/04/85 | EW-02 e | @ * M) e o] e @ Y
EBCHEM | EW-03 | tov0485 | EW-03 O el o @
EBCHEM | EW-04 | 10r14/85 | EW-04 e e e el o e
EBCHEM | EW-05 | 1O/14/85 | EW-05 o i@ ™) ® e e @
EBCHEM { EW-05 EW-05 e | ) ® ol el @
EBCHEM [ EW-06 | 10:04/85 | EW-08 o lo ® s | ol el o
[EBCHEM | EW-07 | 101485 | EW-D7 e | @ oo @
EBCHEM |EW-08 | 1or14/85 | Ew-08 e | @ L JREE NN
EBCHEM |[EW-08 101435 | Ew-00 | o | @ ool e

Figure B-4b. Observed and predicted adverse biolo

(Normalized to dry weight)

gical effects for PCB and phenanthrene
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BIOLOGICAL EFFECTS PREDICTIONS
SURVEY] STATION| DATE SAMPLE | AMPY | BENA| OYST | MICB | BENA | AMPT| OYST| MICB|ACR| LAET | HAET
EBCHEM{ EW-16 |1011488] EW-10 * o) ® o @
EBCHEM| EW-11 | 10/14/85] EW-11 ® Py e ol o
EBCHEM| EW-12 |10/1588]| EW-12 o) & ® el @
EBCHEM| EW-13 |10/1585] EW-13 [+) O e [0 @
EBCHEMI EW-14 |10/1585| EW-14 < & L IR ) e @
EBCHEM| EW-15 {10/15/85| £W-15 ) ) )
EBCHEM| EW-16 {10/1585] EW-18 ® &
EBCHEM;: KG-0t |o9/25085| KG-0t <& ® ® | @
EBCHEM| KG-02 | 10/00v85 | KG-02 [ )
EBCHEM! KG-03 [oa2585| KG-03 ® Lo ] M
EBCHEM| KG-04 |10v/09/851 KG-04 e
EBCHEM| KG-05 | 0%30/185] KG-0S [ ) ] [ | BN )
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Figure B-4¢c. Observed and predicted adverse biolo
(Normalized to dry weight)

gical effects for PCB and phenanthrene
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BIOLOGICAL EFFECTS PREDICTIONS
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APPENDIX C

Tabular Summary of Reliability Results
for Various EP, AET, and Other
Modified Sediment Quality Values






TABLE C-1. RELIABILITY RESULTS FOR EP, AET, AND ACR
SEDIMENT QUALITY VALUES® FOR ALL CHEMICALS

[normalized to dry weight (DW) ar total organic carbon (TOC)]

Number of
Samples Overall
Sediment Dataset® Evaluated  Sensitivity Efficiency Reliability
Benthic Infaunal Abundance
1989 Lower 95% C.I, EP Values (TOC) 190°¢ 70% (75/107% 60% (75/125) 57% (108/190)
1989 Mean EP Values (TOC) 150 30% (32/107) 65% (32/49) 52% (98/190)
1989 Upper 95% C.I. EP Values (TOC) 190 13% (14/107) 93% (14/15) 51% (96/190)
1988 Lowest AET (DW) 201 92% (99/108) 64% (99/154) 68% (137/201)
1988 Lowest AET (Mixed DW/TOC) 201 96% (104/108) 64% (104/162) 69% (139/201)
1988 Puget Sound Benthic AET (DW) 201 75% (81/108) 100% (81/81)¢ 8§7% (174/201)
Independent Benthic AET® (DW) 201 75% (81/108) 72% (81/112) 1% (143/201)
[988 Benthic AET (Mixed DW/TOC) 201 77% (83/108) 100% (83/83)¢ 88% (176/201)
1988 Highest AET (DW) 201 40% (43/108) 100% (43/43) 68% (136/201)
1988 Highest AET (Mixed DW/TOC) 201 42% (45/108) 100% (45/45) 69% (138/201)
1989 ACR (DW) 201 94% (102/108) 56% (102/181) 58% (116/201)
1989 ACR (Mixed DW/TQC) 201 99% (107/108) 58% {107/186) 0% (121/201)

Amphipod Mortality Bioassay

1989 Lower 95% C.I. EP Values (TOC)
1989 Mean EP Values (TOC)
1989 Upper 95% C.1. EP Values (TOC)

1988 Lowest AET (DW)
1988 Lowest AET (Mixed DW/TOC)

1988 Puget Sound Amphipod AET (DW)
Independent Amphipod AET® (DW)
1988 Amphipod AET (Mixed DW/TQC)

1988 Highest AET (DW)
1988 Highest AET (Mixed DW/TQC)

19839 ACR (DW)
1989 ACR (Mixed DW/TOC)

287
287
287

287
287

287
287
287

287
287

287
287

63% (67/106)
28% (30/106)
8% (8/106)

86% (91/106)
86% (91/106)

38% (62/106)
57% (60/106)
55% (58/106)

43% (46/106)
42% (45/106)

96% (102/106)
95% (101/106)

44% (67/154)
51% (30/59)
73% (8/11)

44% (91/206)
42% (91/218)

100% (62/62)¢
67% (60/90)
100% (58/58)°

100% (46/46)
100% (45/45)

41% (102/251)
39% (101/261)

56% (161/287)
63% (182/287)
65% (186/287)

55% (157/287)
51% (145/287)

85% (243/287)
74% (211/287)
83% (239/287)

79% (227/287)
79% (226/287)

47% (134/287)
43% (122/287)







TABLE C-i. (Continued)

Number of
Samples Overail
. Sediment Dataset® Evaluated  Sensitivity Efficiency Reliability

Microtox Bioassay

1989 Lower 95% C.I. EP Values (TOC) 50 38% (11/29) 61% (11/18) 50% (25/50)
1989 Mean EP Values (TOC) 50 14% (4/29) 67% (4/6) 46% (23/50)
1989 Upper 95% C.I. EP Values (TOC) 30 3% (1/29) 100% (1/1) 44% (22/50)
1988 Lowest AET (DW) 50 93% (27/29) 77% (27/35) 80% (40/50)
1988 Lowest AET (Mixed DW/TOC) 50 90% (26/29) 100% (26/26) 94% (47/50)
1986 Microtox AET (DW) 50 93% (27/29) 100% (27/27)%  96% (48/50)
Independent Microtox AET® (DW) 50 93% (27/29) 61% (27/44) 62% (31/50)
1986 Microtox AET (Mixed DW/TOC) 50/ 90% (26/29) 100% (26/26)°  94% (47/50)
1988 Highest AET (DW) 50 31% (9/29) 100% (9/9) 60% (30/50)
1988 Highest AET (Mixed DW/TOC) 50 31% (9/29) 100% (9/9) 60% (30/50)
1989 ACR (DW) 50 100% (29/29)  58% (29/50) 58% (29/50)
1989 ACR (Mixed DW/TOC) 50 100% (29/29)  58% (29/50) 58% (29/50)

Oyster Larvae

1989 Lower 95% C.I. EP Values (TOC)

56 41% (7/17) 32% (71/22) 55% (31/56)
1989 Mean EP Values (TOC) 56 24% (4/17) 67% (4/6) 73% (41/56)
1989 Upper 95% C.I. EP Values (TOC) 56 6% (1/17) 100% (1/1) 71% (40/56)
1988 Lowest AET (DW) 56 94% (16/17) 40% (16/40) 55% (31/56)
1988 Lowest AET (Mixed DW/TOC) 56 94% (16/17) 42% (16/38) 59% (33/56)
1986 Oyster AET (DW) 56 88% (15/17) 100% (15/15)%  96% (54/56)
Independent Oyster AET® (DW) 56 88% (15/17) 37% (15/41) 50% (28/56)
1986 Oyster AET (Mixed DW/TOC) 56 82% (14/17) 100% (14/14)¢  95% (53/56)
1988 Highest AET (DW) 56 53% (9/17) 100% (9/9) 86% (48/56)
1988 Highest AET (Mixed DW/TOC) 56 53% (9/17) 100% (9/9) 86% (48/56)
1989 ACR (DW) 56 100% (17/17) 30% (17/56) 30% (17/56)
1989 ACR (Mixed DW/TOC) 56 100% (17/17) 30% (17/56) 30% (17/56)

Abnormality

# See Table 2 for expianations of sediment quality value types.

® The mixed DW/TOC dataset includes TOC-normalized AET generated using 1988 data for nonionic
organic compounds and dry weight-normalized AET generated for the remaining chemicals (metals and
ionizable organic compounds).

¢ The number of samples evaluated for test types normalized to TOC does not include }1 benthic abundance
stations from the Alki survey because no TOC data were available for these stations. One of these stations
displayed a significant benthic effect, therefore the number of total impacted samples decreases by one
compared with tests performed with sediment quality values normalized to sediment dry weight.

b
4 By definition, efficiency is 100 percent because all nonimpacted stations in the Puget Sound database for
each indicator were included in the calculation of these AET.

¢ Cumuiative results for 1) deleting a station from the AET database, 2) recalculating AET using remaining
stations, 3) predicting effects at deleted station, 4) restoring the deleted station to the AET database, 35)
repeating for each station in the database (U.S. EPA [988b).
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TABLE C-2. RELIABILITY RESULTS FOR EP, AET, AND ACR SEDIMENT
QUALITY VALUES® FOR PCB AND PHENANTHRENE ONLY '

[normalized to total organic carbon (TOCQ)]

Number of
Samples Overall
Sediment Dataset® Evaluated  Sensitivity Efficiency Reliability

Benthic Infaunal Abundance
1989 Lower 95% C.I. EP Values (TOC) 190° 69% (74/107%) 61% (74/122%) 57% (109/190)
1989 Mean EP Values (TOC) 190 29% (31/107) 65% (31/48) 52% (98/190)
1689 Upper 95% C.I. EP Values (TOC) 190 1% (12/107) 92% (12/13) 51% (96/190)
1988 Lowest AET (TOC) 190 51% (55/107) 69% (55/80) 60% (114/190)
1988 Benthic AET (TOC) 190 14% (15/107) 100% (15/15)° 52% (99/190)
1988 Highest AET (TOC) 190 7% (7/107) 100% (7/7) 48% (91/190)
1989 ACR (TQQC) 190 52% (56/107) 68% (56/82) 55% (113/190)

Amphipod Mortality Bioassay
1989 Mean 95% C.1. EP Values (TOC) 287 62% (66/106) 44% (66/151) 568 (162/287)
1989 Mean EP Values (TOC) 287 27% (29/106) 51% (29/57) 63% (182/287)
1989 Upper 95% C.I. EP Values (TQC) 287 6% (6/106) 75% (6/8) 64% (185/287)
1988 Lowest AET (TCC) 287 45% (48/106) 47% (48/102) 61% (175/287)
1988 Puget Sound Amphipod AET {TOC) 287 3% (3/106) 100% (3/3)° 64% (184/287)
1988 Highest AET (TOC) 287 3% (3/106) 100% (3/3) 64% (184/287)
1989 ACR (TOC) 287 46% (49/106) 48% (49/102) 62% (177/287)

1989 Lower 95% C.1 EP Values (TOC)
1989 Mean EP Values (TOC)
1989 Upper 95% C.I. EP Values (TOC)

1988 Lowest AET (TOC)
1986 Microtox AET (TOC)
1988 Highest AET (TOC)

1989 ACR (TOC)

Microtox Bioassay

30
50
50
50
50
50

50

34% (10/29)
14% (4/29)
3% (1/29)

14% (4/29)
14% (4/29)
0% (0/29)

21% (6/29)

63% (10/16)
67% (4/6)
100% (1/1)

80% (4/5)
100% (4/4)°
-=% (0/0)

75% (6/8)

50% (25/50)
46% (23/50
44% (22/50)

48% (24/50)
50% (25/50)
42% (21/50)

50% (25/50)







TABLE C-2. (Continued)

Number of
Samples

Sediment Dataset?® Evaluated

Sensitivity

Efficiency

QOverall
Reliability

Oyster Larvae Abnormality

1989 Lower 95% C.I. EP Values (TOC) 36
1989 Mean EP Values (TOC) 56
1989 Upper 95% C.I. EP Values (TOC) 56

1988 Lowest AET (TOC) 56
1986 Oyster AET (TOC) 56
1988 Highest AET (TOC) 56
1989 ACR (TOQC) 56

29% (5/17)
24% (4/17)
6% (1/17)

18% (3/17)
6% (1/17)
0% (0/17)

29% (5/17)

26% (5/19)
67% (4/6)
100% (1/1)

60% (3/5)
100% (1/1)°
--% (0/0)

63% (5/8)

34% (30/56)
73% (41/36)
71% (40/56)

71% (40/56)
71% (40/56)
71% (39/56)

73% (41/56)

# See Table 2 for explanations of sediment quality value types.

® The number of samples evaluated for test types normalized to TOC does not include 1! benthic
abundance stations from the Alki survey because no TOC data were available for these stations. One of
these stations displayed a significant benthic effect, therefore the number of total impacted samples
decreases by one compared with test performed with sediment quality values normalized to sediment dry

weight,

By definition, efficiency is 100 percent because all Puget Sound stations for each indicator were included

in the calculation of these AET.
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TABLE C.3. RELIABILITY RESULTS FOR AET AND ACR SEDIMENT QUALITY VALUES®
FOR PCB AND PHENANTHRENE ONLY

[normalized to dry weight {DW)]

Number of
Samples Overall
Sediment Dataset® Evaluated Sensitivity Efficiency Reliability
Benthic Infaunal Abundance
1988 Lowest AET (DW) 201 64% (69/108) 75% (69/92) 69% (139/201)
1988 Benthic AET (DW) 201 23% (25/108) 100% (25/25)° 59% (118/201)
1988 Highest AET (DW) 201 10% (11/108) 100% (11/11) 52% (104/201)
1989 ACR (DW) 201 63% (68/108) 74% (68/92) 68% (137/201)
Amphipod Mortality Bioassay
1988 Lowest AET (DW) 287 . 60% (64/106) 50% (64/129) 63% (180/287)
1988 Amphipod AET (DW) 287 11% (12/1086) 100% (12/12)° 67% (193/287)
1988 Highest AET (DW) 287 11% (12/106) §00% (12/12) 67% (193/287)
1989 ACR (DW) 287 58% (62/106) 49% (62/127) 62% (178/287)
Microtox Bioassay
1988 Lowest AET (DW) 50 31% (9/29) 100% (9/9) 60% (30/50)
1988 Microtox AET (DW) 50 31% (9/29) 100% (9/9)° 60% (30/50)
[988 Highest AET (DW) 50 3% (1/29) 100% (1/D) 44% (22/50)
1989 ACR (DW) 30 38% (11/29) 65% (11/17) 52% (26/50)
Oyster Larvae Abnormality
1988 Lowest AET (DW) 56 35% (6/17) 67% (6/9) 75% (42/56)
1988 Oyster AET (DW) 36 24% (4/17) 100% (4/4)° 77% (43/56)
1988 Highest AET (DW) 356 5% (1/17) 100% (1/1) 71% (40/56)
1989 ACR (DW) 56 47% (8/17) 44% (8/18) 66% (37/56)

“ See Table 2 for explanations of sediment quality value types.

® By definition, efficiency is 100 percent because all Puget Sound stations for each indicator were included
in the calculation of these AET.






TABLE C-4. RELIABILITY RESULTS FOR POOLED BIOLOGICAL
EFFECTS® FOR EP, AET, AND ACR SEDIMENT QUALITY VALUES®

FOR ALL CHEMICALS

(normalized to dry weight (DW) or total organic carbon (TOC)]

Number of
Samples Overall

Sediment Quality Value Type Evaluated Sensitivity Efficiency Reliability
1989 Lower 95% C.I. EP Values (TOC) 314° 61% (106/175%  59% (106/180) 54% (171/314)
1989 Mean EP Values (TQC) 314 25% (44/175) 57% {44/77) 48% (150/314)
1989 Higher 93% C.I. EP Values (TOC) 314 8% (14/175) 88% (14/16) 48% (151/314)
1988 Lowest AET {DW) 325 85% (150/176) 63% (150/240) 64% (209/325)
1988 Lowest AET (Mixed DW/TQC) 325 88% {154/176) 61% (154/252) 63% (205/325)
1988 Benthic AET (DW) 325 50% (88/176) 91% (88/97) 70% (228/325)
1988 Benthic AET (Mixed DW/TOQO) 325 63% (110/176) Ti% (110/154) 66% (215/325)
1988 Amphipod AET (DW) 325 39% (68/176) 99% (68/69) 66% (216/325)
1988 Amphipod AET (Mixed DW/TOC) 325 42% {74/176) 30% (74/92) 63% (205/325)
1986 Microtox AET (DW) 325 81% (143/176) 62% (143/230) 63% (205/325)
1986 Microtox AET (Mixed DW/T0OC) 325 83% (146/176) 62% (146/236) 63% (205/325)
1986 Qyster AET (DW) 325 67% (118/176) 69% (118/171) 66% (214/325)
1986 Oyster AET (Mixed DW/TOC) 325 67% (118/176) 66% (118/180) 63% (205/325)
1988 Highest AET (DW) 325 32% (57/176) 100% (57/357) 63% (206/325)
1988 Highest AET (Mixed DW/TOC) 325 33% (58/176) 100% (58/58) 64% (207/325)
1989 ACR (DW) 323 4% (166/176) 58% (166/287) 60% (194/325)
1989 ACR (Mixed DW/TOC) 325 97% (171/176) 58% (171/297) 60% (194/325)

a A station with significant adverse effects for any one of the four biological indicators was considered
an impacted station. If ail of the biclogical indicators tested at a station did not display significant effects,
then the station was considered nonimpacted.

® See Table 2 for explanations of different sediment quality value types,

 The number of samples evaluated for test types normalized to TOC does not include I1 benthic abundance
stations from the Alki survey because no TOC data were available for these stations. One of these stations
displayed a significant benthic effect, therefore the number of total impacted samples decreases by one
compared with tests performed with sediment quality values normalized to sediment dry weight.
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TABLE C-5. RELIABILITY RESULTS FOR POOLED BIOLOGICAL EFFECTS®
FOR EP, AET, AND ACR SEDIMENT QUALITY VALUES®
FOR PCB AND PHENANTHRENE ONLY

{normalized to dry weight (DW) or total organic carbon (TOC)]

Number of
Sampies Overall
Sediment Quality Value Type Evaluated Sensitivity Efficiency Reliability
1989 Lower 95% C.I. EP Values (TOCQC) 314° 78% (137/173%)  57% (137/241) 53% (172/314)
1989 Mean EP Values {TOC) 314 24% (42/175) 56% (42/73) 47% (148/314)
1989 Higher 95% C.I. EP Values (TOC) 3i4 7% (13/175) 93% (13/14) 48% (151/314)

1988 Lowest AET (DW) 325
1988 Lowest AET (TOC) 314
1988 Benthic AET (DW) 325
1988 Benthic AET (TOC) 314
1988 Amphipod AET (DW) 325
1988 Amphipod AET (TOC) 314
1986 Microtox AET (DW) 325
1986 Microtox AET (TQC) 314
1986 Qyster AET (DW) 325
1986 Qyster AET (TOC) 314
1988 Highest AET (DW) 325
1988 Highest AET (TOC) 314
1989 ACR (DW) 325
1989 ACR (TOQC) 314

56% (99/176)
43% (76/175)

18% (32/176)
11% (19/175)

8% (14/176)
5% (3/175)

56% (99/176)
39% (69/175)

30% (53/176)
9% (16/175)

8% (14/176)
5% (8/175)

55% (96/176)
42% (74/175)

67% (99/147)
59% (76/128)

84% (32/38)
73% (19/26)

100% (14/14)
100% (8/8)

67% (99/147)
39% (69/117)

80% (53/66)
62% (16/26)

100% (14/14)
100% (8/8)

68% (96/141)
59% (74/125)

62% (200/325)
52% (163/314)

54% (175/325)
48% (151/314)

50% (163/325)
47% (147/314)

62% (200/325)
51% (160/314)

58% (189/325)
46% (145/314)

50% (163/3235)
47% (147/314)

62% (200/325)
52% (162/314)

a A_station with significant effects for any one of the four biological indicators was considered an impacted
station. If all of the biological indicators tested at a station did not display significant effects, then the

station was considered nonimpacted.

® See Table 2 for explanations of different sediment quality value types.

¢ The number of samples evaluated for test types normalized to TOC does not include 11 benthic abundance
stations from the Alki survey because no TOC data were available for these stations. One of these stations
displayed a significant benthic effect, therefore the number of total impacted samples decreases by one
compared with tests performed with sediment quality values normalized to sediment dry weight.
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