













































































































































































TABLE D-18.

REPLICATE RESULTS FOR CONVENTIONAL ANALYSES

Sample Replicate Standard
Identification Results Mean Deviation c.v.?
Total Solids (%)
AKB()2 56.8, 59.3, 592 584 1.42 2.4
AKPO03 48.0, 46.0, 479 47.3 1.13 2.4
Total Volatile Solids (%)
AKBO2 2.1,22,23 2.2 010 45
AKPO3 38,43,42 4.1 026 63
Total Organic Carbon (%)
BBPO! 24,24,24 2.4 0.00 0.0
BBPO2 26,26,26 2.6 0.00 0.0
BBTO1 I-1 22,22,22 22 000 0.0
AKTOS I-1 06,05 05 05 006 12
Total Sulfide (mg/kg)
AKBO2 1y, 14,10 10U --¢ --¢
BBB01 1U,1U,1U0 " 1.1 0.10 9.1
Ammonia (mg/kg)
BBBQ1! 232, 191, 210 211 20.5 9.7
AKZ01 40.9, 40.9, 379 399 1.73 4.3

4 ¢.v. - coefficient of variation (as percent).

® Qualifiers:

U - undetected at detection limit shown.

¢ -- not calculated because of undetected vaiues.
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ANALYSIS OF PARTICLE SIZE DISTRIBUTION IN SEDIMENTS

SUMMARY

The data are acceptable as reported for all samples except in Samples AKBOII-1, AKT02I,
AKTO3I-1, AKTO5I-1, AKTO6I-1, BBZ01, and BBDNR. These samples are being reanalyzed by
the laboratory.

SAMPLE COLLECTION AND TRANSPORT

Details of sediment sampling are described in Appendix A and are summarized in this section.
Sediment samples were collected between April 11 and May 4, 1989. Samples were shipped on ice
via bus with chain-of-custody documentation to CAS (Longview, Washington).

COMPLETENESS

Results were received for ail samples submitted. Raw data sheets were submitted for all
samples. All samples were analyzed within the 6-month PSEP holding time.

DATA REPORTING

The laboratory report sheets are generated by computer. The raw data were checked against
the data entry sheet to verify that no data entry errors were made. The triplicate analysis of
Sample AKP0O3 had a data entry error and the data were corrected prior to entry into the database.
No other calculation or data entry errors were found.

ANALYTICAL METHODS

Thirty-nine samples (plus two triplicates) were analyzed for particle size. Analytical methods
were in accordance with the PSEP protocols (PSEP 1986).

Samples were oxidized with hydrogen peroxide to remove organic materials prior to sieve
analysis. Sand fractions were sieved to 1-phi intervals and clay and silt fractions were differen-
tiated by the pipet technique.

ACCURACY
Analysis of SRM are not specified under PSEP protocols for particle size determinations.
Overall sample recovery is assessed by comparing the sum of the fraction weights with the

calculated dry weight of the initial sampie aliquot, PSEP recommends losses, assessed by this
method, shouid be less than 5 percent (or >95 percent recovery). Of the 41 analyses reported,
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95 percent recovery based on the total sample weight was not obtained for Sample BBP(2. Review
of the data indicates that these slightly low recoveries would not significantly change the size
fractions reported, therefore the data were not qualified.

PSEP protocols recommend that the total weight of fine-grained material used in the silt and
clay determination be between 5 and 25 grams. A sample size of less than 5 grams was used for
the following seven samples: AKBO02I-1, AKT02I, AKTO03I-1, AKT05I-1, AKT06I-1, AKTQ6I-1
(duplicate), Sample AKTO06I-1 (triplicate). A sample size greater than 25 grams was used for
Sample BBZ01. If more material is used, particles may interfere with each other during the settling
and the possibility of flocculation may be enhanced. If less material is used, then the experimental
error in weighing becomes large relative to the sample size. According to PSEP protocols, total
weights outside this range are not acceptable and the aliquot size should be modified to bring the
amount of fine-grained material into the acceptable range. The laboratory is reanalyzing those
samples outside the acceptable range for the clay and silt fraction.

PRECISION

Two triplicate analyses were performed. Table D-19 lists the replicate results for the particle
size determinations for all fractions. One triplicate analyses is being reanalyzed by the laboratory
for the clay and silt fractions. For Sample AKP03, the precision was good for all fractions. The
CYV for the size fractions ranged from zero to 7.2 percent.
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TABLE D-19,

REPLICATE RESULTS FOR PARTICLE SIZE ANALYSES

Sample Replicate Standard

Identification Results Mean Deviation cv.?

AKPO3
Gravel 0,0,0 0 0.00 0.0
Yery coarse sand 0,0,0 0 0.00 0.0
Coarse sand 0,0,0 0 0.00 00
Medium sand i, 1,1 1 1.15 4.8
Fine sand 25, 23, 25 24 1.15 4.8
Very fine sand 38, 41, 37 39 2.08 53
Silt 20, 20, 19 20 0.58 2.9
Clay 15, 15, 17 16 1.15 7.2

AKT06
Gravel 0,0,0 0 000 0.0
Very coarse sand 0,0,0 0 0.00 0.0
Coarse sand 0,0,0 0 0.00 0.0
Medium sand 31, 36, 32 33 2.64 8.0
Fine sand 49, 45, 49 48 2.31 48
Very fine sand 4, 4, 4 4 0.00 0.0
Silt 5,6,5 5 057 11.5
Clay 10, 9, 10 10 0.57 5.8

® ¢.v. - coefficient of variation (as percent).
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AMPHIPOD MORTALITY BIOASSAY

The amphipod mortality bioassay using Rhepoxynius abronius was conducted at seven PSDDA
stations, as well as at a control station at West Beach. The protocols were consistent with those
recommended by PSEP (1986). The quality assurance/quality control (QA/QC) evaluation consisted
of a review of the following information:

m  Negative control
m  Positive control

®  Water quality conditions

m  Response variability.

Results of the QA/QC evaluation are presented below

NEGATIVE CONTROL

Mean mortality at the West Beach control station was 4 percent. This value is less than the
maximum allowable value of 10 percent, indicating that testing conditions were appropriate and the
test organisms were not unusually sensitive.

POSITIVE CONTROL

Positive control testing was conducted using sodium pentachlorophenate (NaPCP) as the
reference toxicant. Six test concentrations were used {ie, 1,000, 560, 320, 180, 100, and 0 ppb),
and a dose-responsive relationship was observed. A 96-hour LCs, (chemical concentration lethal
to 50 percent of test organisms) of 382 ppb was found, with 95-percent confidence limits of
180-560 ppb. These results indicate that the test Organisms were responsive to chemical
contaminants in a dose-responsive manner.

WATER QUALITY CONDITIONS

In all cases, salinity ranged from 28 to 30 ppt and was within the recommended range of
27-30 ppt. Temperature ranged from 14 to 17° C and exceeded the recommended range of
14-16° C in three cases. A temperature of 17° C was observed on day 5 for the West Beach
negative control and Stations CCRO! and AKZ0l. However, because these exceedances were
relatively small (ie, 1° C) and because they were only found on one of the 10 test days, it is
uniikely that they substantially influenced the test results.

Dissolved oxygen ranged from 6.9 to 8.4 mg/L., and pH ranged from 7.8 to 8 3. Neither of
these variables was found at levels that could jeopardize the quality of test results.

D-55




RESPONSE VARIABILITY

The standard deviation of percent mortality ranged from 4.0 to 11.5 and was not unusually
high (ie, >15) at any station. Statistical comparisons at all stations should therefore not be
influenced by low statistical power.
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BIVALVE LARVAE ABNORMALITY BIOASSAY

The bivalve larvae abnormality bioassay using the Pacific oyster (Crassostrea gigas) was
conducted at seven PSDDA stations, as well as at a control station at West Beach. The protocols
were consistent with those recommended by PSEP (1986). The QA/QC evaluation consisted of a
review of the following information:

] Negative control
[ ] Positive control

n Water quality conditions.

Results of the QA/QC evaluation are presented below.

NEGATIVE CONTROL

Mean mortality and abnormality in the seawater control was 31 percent, exceeding the control
performance standard of 50 percent being considered by PSDDA . Performance standards for this
bioassay continue to be modified by PSDDA, and the exceedance is considered minor. However,
if a reference performance standard is also applied to the data, the bioassay data would be rejected.
Mortality and abnormality in Carr Inlet reference sediments was 61 percent above the seawater
controls, This exceeds the 20 percent maximum currently being considered by PSDDA . These data
suggest that either Carr Inlet sediments are toxic to larvae or the interpretation of this bioassay
require further analysis.

POSITIVE CONTROL

Positive control testing was conducted using sodium lauryl sulfate as the reference toxicant.
Three test concentrations were used (ie., I, 10, and 100 ppm) and a dose-responsive relationship
was found. However, the concentration range did not include the EC,, (chemical concentration
effective in eliciting response in 50 percent of test organisms), so it could only be estimated as
<l ppm. These results indicate that the test organisms were responsive to chemical contaminants
in a dose-responsive manner,

WATER QUALITY CONDITIONS

Salinity ranged from 29 to 32 ppt and exceeded the recommended range of 27-29 ppt in 52 of
54 cases. However, because the test species is sensitive primarily to reduced salinities, it is unlikely
that salinities exceeding the maximum value by 1-3 ppt would substantially influence response
sensitivity, Temperature was 20° C in all cases and was within the recommended range of 19-
21° C,

Dissolved oxygen ranged from 4.0 to 64 mg/L, and pH ranged from 7.3 to 7.8. Dissolved
oxygen was potentially low enough (i.e., <5.0 mg/L) to influence test results in six samples, all of
which were positive controls No values of pH were found at levels that could jeopardize the
quality of test results.
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MICROTOX BIOASSAY

The Microtox bioassay using the bacterium Photobacterium phosphoreum and a saline extract
was conducted at seven PSDDA stations, as well as at a control station at West Beach. The
protocols were consistent with those recommended by PSEP (1986). The QA/QC evaluation
consisted of a review of the following information:

m  Negative control

n Positive control.

Results of the QA/QC evaluation are presented below,

NEGATIVE CONTROL

Bacterial Iuminescence showed no dose-responsive relationships at the West Beach controf
station and was judged nontoxic. These results indicate that test conditions were appropriate and
the test organisms were not unusuaily sensitive.

POSITIVE CONTROL
Positive control testing was conducted using phenol as the reference toxicant. Four test
concentrations were used (i.e., 16, 32, 64, and 128 ppm), and a dose-responsive relationship was

observed. A 15-minute EC, of 24 8 ppm was found. These results indicate that the test organisms
were responsive to chemical contaminants in a dose-responsive manner.
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BENTHIC MACROINVERTEBRATES

Benthic macroinvertebrate assemblages were sampled at 11 PSDDA stations (five replicates per
station) using a box corer and a sieve mesh size of 1.0 mm. Collected organisms were identified
to the following major taxa levels: Polychaeta, Mollusca, Crustacea, and miscellaneous taxa (esg.,
Echinodermata, Nemertea, Sipuncula, Anthozoa, Echiura, Nematoda, and Urochordata). The
QA/QC evaluation consisted of a review of the following information:

s Sorting efficiency

] Total counts.

Results of the QA/QC evaluation are presented below.

SORTING EFFICIENCY

Twenty percent of each sample was resorted by a person other than the one who originally
sorted the sample. In 18 of 55 cases (33 percent), the number of organisms found during resorting
was greater than 5 percent of the total number of organisms in the sample (ie., sorting efficiency
was less than the desired level of 95 percent). Those samples included:

s Station BBBOIL: Replicates 2 (5.8 percent) and 4 (7.3 percent)

m  Station BBBO2I: Replicates 2 (6 6 percent) and 4 (5.3 percent)

m  Station BBBO3L: Replicate 2 (16.9 percent)

-. Station BBB04L: Replicates 2 (11.5 percent) and 3 (9 0 percent)

®  Station BBTOIL: Replicates 1 (10.9 percent) and 3 (11 5 percent)

m  Station BBTO2L: Replicate 1 (7.5 percent)

w  Station BBTO3I: Replicates 2 (8.5 percent), 3 (8.6 percent), and 5 (5.7 percent)

w  Station AKBO2L: Replicates 1 (7 5 percent) and 3 (11.2 percent)

a  Station AKTOIL: Replicates 4 (5.9 percent) and 5 (6.5 percent)

m  Station AKT03L: Replicate 1 (6.3 percent).

Each of the above samples was completely sorted and subjected to a second 20 percent QA/QC

evaluation. The desired sorting efficiency of >95 percent was achieved for all of these samples
after each was sorted a second time.

TOTAL COUNTS

The total numbers of individuals for the most abundant major taxa (ie., Polychaeta, Mollusca,
and Crustacea) were compared among replicates at each station to determine whether any exhibited
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unusually high variation. Coefficients of variation ranged from 17 to 109 percent for Polychaeta,
Il to 55 percent for Mollusca, and 12 to 49 percent for Crustacea (Table D-20). The only sample
exhibiting unusually high variability was for polychaetes at Station AKT011. Excluding that
sample, the coefficients of variation for polychaetes ranged from 17 to 38 percent. Although the
mean abundance of polychaetes at Station BBBO1I was unusually high (i.e., 1,229 individuals), the
CV was relatively low (i.e., 36 percent) indicating that the high mean value was the result of all
five replicate measurements rather than an anomalously high value for only one or two replicates.
Most of the polychaetes at Station BBBOII (i.e., 82-96 percent) were cirratulids, a family that is
often very abundant in other parts of Puget Sound (e.g, Commencement Bay). The laboratory
noted that high abundances of nematodes in replicate 5 at Stations BBB03I and BBT02I were the
result of small individuals (i.e., <1.0 mm in size) being retained in the sample by mucous produced
by the sea anemone Pachycerianthus fimbriatus. Mucous was also noted in samples from Stations
BBB02I, BBB04I, BBTIOII, BBT02I, and BBT031. However, relatively low numbers of nematodes
were retained in those samples. The laboratory did not include nematodes in the final counts they
reported because these small organisms would not have been retained under normal circumstances.
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TABLE D-20. COEFFICIENTS OF VARIATION®
FOR ABUNDANCES OF MAJOR TAXA

Taxon
Station Polychaeta Mollusca Crustacea
AKB02I 17 52 12
AKTO01I 109 42 22
AKT021 17 30 27
AKTO03I 19 55 25
BBBO11 36 32 47
BBRO2I 18 26 40
BBBO03I 38 25 49
BBB04I 61 42 48
BBTO1I 29 31 32
BBT021 35 11 43
BBT031 27 43 23

® As percent.
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