3.0 REFERENCE ENVELOPE TOLERANCE LIMITS FOR SEDIMENT TOXICITY

3.1 Statistical Analysis in Support of Program Goals

Monitoring and assessment data are generally collected and analyzed to provide information
necessary for resource management, with the selection of study designs and statistical analyses
based on program objectives. One of the primary objectives of the Bay Protection and Toxic
Cleanup Program (BPTCP) is to identify and prioritize toxic hot spots, localized areas where
pollution impacts are greater than in surrounding water bodies. To accomplish this objective in
San Francisco Bay, the program has sought to characterize potential hot spot sites, to characterize
the optimal ambient condition of the surrounding water body, and to develop a statistical
approach to determine whether conditions at test sites are significantly worse than those expected
in less affected areas of the Bay. Using reference site toxicity data to characterize optimal
ambient conditions in the San Francisco Bay, we have investigated the use of Reference
Envelope tolerance limits to determine which test sites were significantly more toxic than
expected of Bay reference conditions. The tolerance limits based solely on reference site data
were used as a relative standard against which to compare the mean toxicity test result from test
samples. The mechanics of this approach are described in Methods Section (10.4).

This approach is distinct from those used for other monitoring objectives. For many objectives,
such as determining the general state of an entire water body, or to simply determine whether a
test sediment will have an adverse effect on test organisms, sample toxicity test results can be
compared to those from control sediments using simple t-tests or other standard statistical
methods (e.g., Schimmel et al., 1994). These tests often consider only the variance among
laboratory replicates in determining the statistical significance of differences between samples and
controls. The reference envelope method considers variance from all factors that might affect test
results, including anything affecting differences among sites and among sampling events. If
reference sites can be assumed to be free of anthropogenic chemicals at concentrations affecting
test results, then any difference between test sites and reference sites detected by this approach
should be due to pollution effects at test sites. For this reason, selection and evaluation of

reference sites is critical to the usefulness of the Reference Envelope approach.

3.2 Evaluation of Factors Affecting Tolerance Limit Calculations

Tolerance limits varied widely depending on the toxicity test protocol, the tolerance limit "p"
value, the mean and variance in the reference site data set, the distribution of variance (among
space, time, interaction and replicate components), the exclusion of outliers, and the number of
data points (n) included in the analysis (Figures 27 through 39). Many of these factors are

interconnected, as in cases where certain protocols produced more highly variable data and lower
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mean response. The effects of various data characteristics on resulting tolerance limits are

considered in Results Section 4.

3.3 Constraints on Application of the Reference Envelope

Data from some toxicity test protocols used in this study produced tolerance limits that were
either too low or too high to be considered useful. In cases of extremely high variance, negative
values were generated for some tolerance limits (e.g., Figure 30), meaning that no possible test
result could be considered significantly toxic. Applying such tolerance limits in support of
management decisions is clearly inappropriate. In the case of Figure 30, the test protocol was
not intended for monitoring applications (and was likely affected by the presence of predators in
the intact cores), and the resulting tolerance limits should be disregarded on that basis. Similarly
unacceptable tolerance limits could be produced in water bodies lacking unpolluted conditions,
where any possible "reference sites" would produce samples causing toxic effects on test
organisms. A water body that is uniformly toxic should not be considered free of toxic hot spots

based on misapplication of the Reference Envelope approach.

In cases where tolerance limits are very high (such as in Figure 33), it is possible that statistically
significant distinctions could be made where there is little reason to believe biologically
significant differences exist. A tolerance limit of 95% of the control is indicative of low
variability in response among reference sites, but may be too high to be useful in identifying
toxic sites. In such cases, the "detectable difference” specific to the test protocol is a reasonable
alternative standard for identifying sample toxicity (Thursby et al., 1997). This detectable
difference is the difference from the control that a given protocol is capable of detecting as
statistically significant in 90% of the samples tested. Thursby et al. (1997) identify a value of
80% of the control as the detectable difference for the Ampelisca test, and similar values have
been derived for BPTCP test data. Current BPTCP detectable difference (90th percentile MSD)
values for some tests used in the BPTCP include: 75% of control for Eohaustorius, 77% of
control for Rhepoxynius, 78% of control for sea urchin embryo/larval development, 59% of
control for sea urchin embryo/larval development in SWI exposures, 80% of contro! for mussel
embryo/larval development, 64% of control for Neanthes survival, and 44% of control for
Neanthes growth and 90% of control for abalone embryo/larval development (MPSL data for

data sets ranging from 109 to 720 sediment tests, depending on protocol).

The number of reference site data points 1s a major factor affecting the tolerance limut calculation.
For studies with a single source of variance, such as for a number of sites.sampled at a single

"o_n

time. examination of the Reference Envelope "g" statistic indicates that a minimum of six
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reference site data points is probably necessary for calculation of reasonable tolerance limits.
However, tolerance limits based on less than 20 reference site samples should be considered with
caution, since smaller data sets result in increasingly lower tolerance limits. For tolerance limits
calculated from data sets with multiple sources of variation, such as multiple sites sampled over
multiple times, as is often the case, the tolerance limit calculations depend on bootstrapping
techniques, and it would be difficult to estimate the minimum number of reference site samples
necessary for calculation of reasonable tolerance limits. The tolerance limits in the present study
were calculated for data sets with from 6 to 60 samples (Eohaustorius in intact cores and in
homogenized sediment, respectively; Figures 30 and 29).

3.4 Treatment of Outliers

Variation among reference site results i1s another major factor affecting tolerance limit values, and
this can be strongly influenced by the presence or removal of outliers in the data set (Figure 34a,
b, and ¢). Sediment toxicity has been observed in many studies where concentrations of
measured chemicals were low relative to known toxic concentrations (e.g. Long et al., 1990;
USEPA, 1986), and low test results from reference sites were observed in the BPTCP screening
surveys included here, especially in sea urchin pore water tests. These outliers were identified
using a conservative technique for extreme outliers (Tukey, 1997; Methods Section 10.4.4). In
some cases, determination of appropriate tolerance limits may depend on outlier removal. A test
site that produced a low toxicity test value would not likely be identified as a hot spot on the basis
of a single measurement, and subsequent non-toxic results would generally establish the single
low value as an outlier, reducing regulatory concern for that site. Similar removal of outliers
from the reference population is probably necessary to adequately characterize reference site

conditions and allow calculation of reasonable tolerance limits.

3.5 Selection of Reference Envelope "p" Values

o

The Reference Envelope "p" value determines what percentile of the reference distribution is
designated as unacceptably toxic. A "p" value of 10 establishes the tolerance limit such that there
is 95% certainty that a value lower than the tolerance limit would be in (or below) the most toxic
10% of samples collected from the water body that was characterized by the reference sites. An
advantage of the Reference Envelope approach is that resource managers may select the percentile
considered unacceptable for a given assessment situation. Selection of the "p" value should be
based on the overall level of pollution in the entire water body. on the degree of certainty that
available reference sites adequately characterize optimal conditions existing in the water body,
and on the social impacts of decisions regarding site characterization. If the entire water body is

known to be affected by anthropogenic chemicals, the extreme situation would be to designate
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the entire water body for management attention. This clearly would not require statistical
analysis. The less extreme case would be to use a high "p" value, such that the most toxic 20%
or more would be considered worthy of regulation. In the opposite case, where the water body

is generally very free from pollution, a low "p" value (such as 1) would be appropriate to identify

only the very few sites where pollution impacts may be worth investigating.

If reference conditions are well characterized, with numerous reference sites sampled under a
variety of conditions, then there will be more confidence that the "p" value chosen will allow
accurate discrimination at the chosen level of concern. If there is greater uncertainty regarding

n_n

reference conditions, "p" values may have to be adjusted up or down, depending on the
environmental or economic consequences of mistakenly characterizing test sites. If the water
body contained critical habitat for endangered species, for example, and reference sites were
poorly characterized, managers might choose to investigate a greater number of sites (higher "p”
value) then would be necessary if more were known about optimal water body conditions. On
the other hand, if social costs for investigation, litigation, and/or cleanup of designated sites were

very high, uncertainty about optimal ambient conditions might warrant adjusting "p" values

down to limit the number of sites considered.

While considering all of these factors in the designation of a component of a statistical test ("p")
may seem unusual, it is no more subjective than selecting the sample size, level of replication,
and alpha values that determine the results of more commonly used statistical tests. In the
Reference Envelope calculation, however, this decision can be made deliberately, based on
program objectives. rather than left unintentionally to statistical convention or logistical

constraints.
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Section 11

Grain Size and Total Organic Carbon






San Francisco Reference Site Study Grain SizeData

STANUM IDORG LEG TYPE COARSE MED/FINE COARSE MED/FINE CLAY/ %FINES %DEBRIS TOC

SAND SAND SILT SILT COLLOID

200050 1219 31 SAM 0.85 7.01 853 54.48 2913 92.14 .00 113
20005.0 1220 31 FR 0.71 8.27 8.04 53.60 29.38 91.02 0.00 1.09
20005.0 1221 31 FR 0.22 5.06 8.18 54.00 32.54 94,72 0.14 113
20006.0 1222 3t SAM 0.22 0.27 5.44 55.36 38.71 99.51 0.00 1.43
20006.0 1223 3l FR 0.16 0.31 4.54 47.55 47.44 99.53 0.00 1.36
20006.0 1224 31 FR 0.17 0.54 393 42.29 53.06 99.29 0.07 1.35
20007.0 1225 31 SAM 0.00 i.00 ©.99 62.41 29.60 99.00 027 0.86
20007.0 1226 31 FR 0.00 1.20 7.14 60.53 31.13 98.80 0.27 1.05
20007.0 1227 31 FR 0.00 0.81 4.76 62.32 32.11 99.19 0.23 1.03
20008.0 1228 31 SAM 0.34 40.18 6.00 35.03 18.45 59.48 0.00 1.26
20008.0 1229 31 FR 0.65 27.53 12.40 40.28 19.13 71.81 0.20 1.85
20008.0 1230 31 FR 2.69 38.19 48) 39.00 15.30 59.12 0.11 1.26
20009.0 1231 31 SAM 0.17 0.73 135 29.26 68.49 99.10 0.10 239
20009.0 1232 31 FR 018 0.64 0.67 34.74 63.77 99.18 0.08 2.23
20009.0 1233 31 FR 0.09 0.24 0.67 39.81 59.19 99.67 0.14 2.23
20005.0 1398 35 SAM 0.17 447 8.29 60.97 26.09 95.35 0.00 1.24
20005.0 1399 35 FR 0.14 3.78 7.69 48.27 40.12 96.08 0.00 1.16
20005.0 1400 35 FR 0.36 3.43 9.60 51.94 34.66 96.21 0.00 123
20006.0 1401 35 SAM 0.27 0.48 1.55 64.50 33.20 99.25 0.00 1.37
20006.0 1402 35 FR 0.16 0.32 3.16 64.82 31.53 99.51 0.00 147
20006.0 1403 35 FR 0.90 037 7.72 57.67 33.34 98.73 0.00 1.40
20007.0 1404 35 SAM 0.68 1.33 6.74 66.20 25.06 97.99 0.00 0.98
20007.0 1405 35 FR 0.57 0.81 6.20 66.83 25.59 98.62 0.00 095
20007.0 1406 35 FR 0.94 1.32 7.61 60.17 29.96 97.73 0.00 1.03
20009.0 1407 35 SAM 0.25 0.74 678 68.55 23.69 99.01 0.00 234
20009.0 1408 35 MR 1.03 0.59 1.03 61.58 35.76 98.38 0.00 2.31
20009.0 1409 35 FR 0.46 2.22 1.72 65.95 29.65 97.32 0.00 2.31
20010.0 1410 35 SAM 0.70 2.08 5.84 56.92 34,46 97.22 0.00 1.43
20011.0 1411 35 SAM 1.13 6.15 6.89 66.54 19.29 92.72 0.00 432
20005.0 1461 37 SAM 0.23 4,72 342 54,88 36.75 95.05 0.31

20005.0 1462 37 FR 0.16 424 10,79 46.51 38.29 95.59 0.01 1.08
20005.0 1463 37 R 0.20 6.66 10.89 50.26 31.99 93.14 0.01 0.96
20007.0 1464 37 SAM 0.09 0.37 5.48 76.43 17.62 99.53 0.00

20007.0 1465 37 FR 0.08 0.46 5,00 80.34 14.12 99.46 0.00 0.74
20007.0 1466 37 FR 0.08 0.37 6.98 71.07 21.51 99.56 0.00 1.06
20006.0 1467 37 SAM 0.19 0.38 2,56 54.35 42.52 99.43 0.03

20006.0 1468 37 FR 0.40 0.71 0.00 3778 61.11 98.89 0.13 1.37
20006.0 1469 37 FR 0.24 0.83 1.24 66.58 KIB) 98.93 0.00 1.44
20009.0 1470 37 SAM 1.13 0.79 0.0 36.03 62.05 98.08 0.68 224
20012.0 1471 37 SAM 1.36 31.22 217 43,03 2222 67.42 0.05 1.10
20013.0 1472 37 SAM 081 8.22 1.99 67.87 21.11 90.97 0.04 1.30
20013.0 1473 37 FR 0.71 9.69 6.71 58.25 24.64 89,60 0.04 1.26
20013.0 1474 37 FR 1.47 1088 362 64.51 19.52 87.65 0.0 1.21
20014.0 1475 37 SAM 0.57 17.90 §.46 54.38 18.69 81.53 0.05 6.92
20014.0 1476 37 FR 0.60 17.11 9.35 55.34 17.59 82.28 0.13 (1.88

20014.0 1477 37 FR 0.67 18.33 10.76 55.34. 14.90 81.00 0.09 .86
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Trace Metal Concentrations
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Appendix B

Toxicity Data
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Appendix C

Data Base Description






DATA BASE DESCRIPTION

for the

SAN FRANCISCO BAY REFERENCE STUDY PROJECT
BPTCP LEGS 31, 35, & 37

A Rerort prepared for the

California State Water Resources Contrcl Roard
Bavs and Estuaries Unit
Bay Protection and Toxic Cleanup Program

by the

California Department of Fish and Game
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I. OVERVIEW OF THE BAY PROTECTION PROGRAM

The California State Water Resources Contrcl Board (SWRCR) has
contracted the California Department of Fish and Game (CDFG) o
coordinate the scientific aspects of the Bayv Protection and Toxic
Cleanup Program (BPTCP), a SWRCB program mandated by the
California Legislature. The BPTCP is a comprehensive, long-term
effort to regulate toxic pollutants in California‘'s enclosed bays
and estuaries. The program consists of both short-term and long-
term activities. The short-term activities include the
identification and priority ranking of toxic hot spots,
development and implementation of regional monitoring programs
designed to identify toxic hot spots, development of narrative
sediment guality objectives, development and implementation of
cleanup plans, revision of waste discharge regulirements as needed
to alleviate impacts of toxic pollutants, and develcpment cf a
comprehensive database containing information pertinent to
describing and managing toxic hot spots. The long-term
activities include development of numeric sediment guality
objectives; development and implementation of strategies to
prevent the formation of new toxic hot spots and to reduce the
severity of effects from existing toxic hot spots; revision of
water quality control plans, cleanup plans, and monitoring
programs; and maintenance of the comprehensive database.

Actual field and laboratory work is performed undery contract by
the California Department of Fish and Game (CDFG). The CD*“
subcontracts the toxicity testing to Dr. Ren Tjeerdema &at the

Universi_y of California at Santa Cruz {(UCSC) and the laboratory
testing is performed at the CDFG toxicity testing laboratory at
Granite Canyon, south of Carmel. The CDFG contracts the majority

—
.
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of the sample collection activities to Dr. John Cliver of

Jose State University at the Moss Landing Marine Laborataor:ies

(MLML) in Moss Landing. Dr. Oliver also is subcontracted oo

perform the TOC and grain size analyses, as well as to periorn
ri ;

-
C
s
.
Z

the benthic community analyses. CDFG personnel pe
metals analyses at the trace metals facility at Mo Lan
Marine Laboratories in Moss Landing. The synthetic organ
pesticides, PAHs and PCBs are contracted by CDFG to Dr

Tijeerdema at the UCSC trace organics facility at Long Marine
Laboratory in Santa Cruz. MLML currently maintains the Bay
Frotection and Toxic Cleanup Database for the SWrlhb Lescribed

below is a description of that database system.

II. DESCRIPTICN OF CCOMPUTER FILES

[

ey
]

The sample collection/field information, < ica
data are stored on hard copy, computer disks and o
Moss Landing Marine Laboratories. Access 1s limZ
Fairey. Contact Russell Falrey at (408) ©332-603%
data. The data are stored in a dBase £ program an
exported to a varilety of formats. There are thres
this database stored in two different laboratories
entered into 1 of 2 files. CHM31_37.DBF fiie cont




collection and chemical data. TOX31_37.DBF file contains all the
collection and toxicity test data. A hardcopy printout of the
dBase database structure is attached, showing precise
characteristics of each field.

The CHM31_37.DRF file is the chemistry data file which contains
the following fields (the number at the start of each field is
the field number)

1. STANUM. This numeric field i1s 7 characters wide with 1
decimal place and ceontains the CDFG station numbers
that are used statewide. The format is YXXXX.Z where Y
is the Regional Water Quality Control Board Region
number and XXXX 1s the number that corresponds to a
given location or site and Z is the number of the
station within that site. An example is San Pablo
Bay- Island #1, in San Francisco Bay, where the STANUM
1s 20007.0. The 2 indicates Region 2. The 0007
indicates that 1t is Site 7 and the .0 is the replicate
{1f anv) at the station within Site 7.

[N}

STATION. This character field is 30 characters wide and
contalins the exact name of the station.

3. IDORG. This numeric field is 8 characters wide and ccntains
the unique 1.d. organizational number for the sample.

For each station collected on a unigue date, an idorg

sample number is assigned. This should be the field

that ¢¢1ks the collection, toxicity, chemical, and

other da bases.
4. DATE. This date field 1s 8 characters long and is the date
that each sample was collected in the field. It is

listed as MM/DD/YY.

5. LEG. Thig numeric field 1s 6 characrers wide and ic the
leg er of the project 1n which the sample was
CO ad.

6. LATITUDE. This character field is 12 characters wide and
contalns the latitude of the center of the station
saifpleld The formet 1s a character field as follows

XX, YY,Z Z, where XX i1s 1n degrees, YY is in minutes, and
Z7 15 in seconds cor hundreds.

~J

LONGITUDE. This <haracter field is 14 characters wide angd
contalns the lﬂngikuﬁe cf the center of the station
sampled. The format 1s a character field as follows:

' ; s 1n degrees, YY 1s in minutes,
hundreds.

[0e]

ter 1s 1 character wide and contains
ke latitude and lengitude are
s, hundreths of a minute. The




designation "s" 1s given when latitude and longitude
are given in degrees, minutes, seconds.

Nej

GISLAT. This numeric field is 12 characters wide with &
decimal places and contains the latitude of the staticn
sampled in Geographical Information System format. The
format is a numeric field as follows: XX.YYYYYYYY,

where XX is in degrees and YYYYYYYY is a decimal

fraction of the preceding degree.

10. GISLONG. This character field is 14 characters wide with
8 decimal places and contains the longitude of the
station sampled. The format is a character field as

follows: XXXX.YYYYYYYY where XXXX 1s in degrees anc
YYYYYYYY is a decimal fraction of the preceding degree.

11. DEPTH. This character field is 4 characters wide and
contains the depth at which the sediment sample was
collected, in meters to the nearest one half meter.

12. METADATA. This i1s an index directing the user to talkles
or files of ancillary data pertinent to associated
test. Character field, width 12.

TRACE METALS IN SEDIMENT are presented in fields 13 through 2.
21l sediment trace metal results are reported on a dry welgh

basis in parts per million (ppm).

[ VS

AL when the value 1s missing or not analyzed, the valus 1s
reported as “-9.0" = not analyzed.

R. wWhen the value is less than the detecticn limit of tnis
analytical test, the value i1s reported as "-8.0" = not
detected.

Sediment trace metals are numeric fields of varving charaoirex
width, and including the following elements, listed by fiz.d
number, then field name &as it appears in the database, then

numeric character width and number cof decimal places:

TMMCIST. 0.2
ALUMINUM. 9.2
ANTIMONY . 7.3
ARSENIC. €.
CADMIUM. 7
CHRCOMITIM .
COPPER.
IRON.
LEAD.
MANGANESE. ;.2
MERCURY
MICKZL.
LVER.
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26. SELENIUM. 6.3

27. TIN. 8.4

28. ZINC. 9.4

29. ASBATCH. 5.1

30. SEBATCH. 5.1

31. TMBATCH. The Batch number that the sample was digested
in, numeric character width 5 and 1 decimal places.

32. TMDATAQC. Data qgualifier codes are notations used hy data

reviewers to briefly describe, or qualify data and the

systems producing data, numeric character width 3.
Data gualifier codes are as follows:

A. When the sample meets or exceeds the control criteria

regquirements, the value 1s reported as "-4°".

B. When the sample has mincr exceedences of control criteria
but is generally usable for most assessments and
reporting purposes, the value is reported as "-5". For
samples coded "-5" it i1s recommended that if

assessments are made that are especially sensitive or
critical, 02 evaluations should be consulted before
using the data.

C. When QA samples have major exceedences of control criteria
requlirements and the data are nct usable for most
assessments and reporting purpcses, the value 1s reported as
n-g,

D. When the sample has minor exceedences of control criteria
and 1s unlikely to affect assessments, the value 1is
reported as -3.

SYNTHETIC ORGANICS are precsented in fields 33 through 147 A1l
synthetic organic results are Yerur ed on a dry weilght ba915 in

parts per billion (ppk or ng/g)

A, When the value 1s missing or not analvzed, the value is
reported as "-9.0" = not analyzed.

B. When the value 1g less than the detection limif of tre
analytical test, the valus 1g repcrted as "-8.0" = not
detected.

Synthetic organics are reported cn & dry weight basis in parts
per bkillion (ppb or ng/g) and are numeric fields of varving
character width, and include the following compounds, listed by
field number, then field name as 1t appears in database (and
followed by the compound name 1f not obvious), and then finally,
the numeric character width and number of decimal places is
given:

33. SOWEIGHT. This numeric field is € charzcters wide with 2
decimal places and con*alnb the weight of the sample
extracted for analvsis.

4. SOMOIST. This numeric field is € characters wide with 2
decimal places and contains the percent molsture of the

sample extracted.
ALDRIN. 9.3
CCELOR. cis-Chlordane. 9.z

ST
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Chin



37.
38.
39.
40.
41 .
42.
43 .
44 .
45.
46.
47 .
48.
49.
50.
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TCHLOR. trans-Chlordane. 9.
ACDEN. alpha-Chlordene. §.3
GCDEN. gamma-Chlordene. g.3
CLPYR. Chlorpyrifos. 8.2
DARCTH. Dacthal. 9.3

OPDDD. o,p'-DDD. 8.2

PPDDE. p.,p'-DDD. 9.3

QOPDDE. o, -DDE. 8.2

PPDDE. ©p,p'-DDE. 8.2
PPDDME. p,p'-DDMS. 8.2
PPDDMU. ©p,p' -DDMU. 8.2
OPDDT. o,p'-DDT. 8.2

PPDDT. p,p' -DDT. 8.2

DICLB. p,r'-Dichlorobenzophenone. 8.2
DIELDRIN. e.3

ENDC _I. Endosulfan I. 9.3
ENDO_II. Endosulfan II. 8.2
ESC4. Endosulfan sulfate. 8.2
ENDRIN. 8.2

HCHA. &lrha HCH 9.3

HCHB. ©Dbeta ECH 8.2

HCHG. gamma HCH (Lindane) 9.3
HCHD. delta HCH 9.3
HEPTACHLCR. 2.3

HE. Heptachlor Epoxide. .3
HCB. Hexachlcorobenzene. 2.3
METHOXY. Methoxychlor. 8.2
MIREX. g.3

CNCONZ&. c¢is-Nonachlor g.3
TNONZ.  trans-rnonachlor 9.3
OXaDh. Oxadiazon 8.2

OCDAN. Oxychlordane. §.3
TOXAPH. Toxaphene 7.2

TRBT. tributyltin 8.4
PESRATCH.The bart 1

numeric charastary width
PCERE. S
PCE&. 9.3
PCEL1Z . .3
PCEBLR. 2.3
PCE27 . 9.3
R PR
e et Ve e
PCRE2G. 8.3
PCBZL. 2.3
PCB44 . 9.3
PCR4Q. .3
PCBEC. ¢.3
PCBeO . 2.3
pPCR7 U o=
FCET 4 .3
DORET g3
DRGSR 2 3
DCRYS SN
roReT I
DUz 2L

the sample wa
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decimal places.



90. PCB10O1.
91. PCB105.
92. PCBllO.
83. CeBll8.
94. PCB128.
85. PCB132.
6. PCB137.
97. PCB138.
98. PCB149.
99. PCB151.
100. PCB153.
101. PCB1S6.
102. PCB157.
103. PCB1S5S8.
104. PCB170.
105. PCBR174.
106. PCB177.
107. PCB180.
108. PCB183.
109. PCBR187.
110. PCB18S.
111. PCB194.
112, PCB1S5.
113. PCB20L.
114. PCBR203.
115. PCB206.
116. PCB209.
117. AROL248. 9 3
118. AROL1Z54. 9.3
119. ARCI1260. 9.3
9.3

kOLOkOk_O‘\OkOLOkOkO'\O\DLO'\O\OLOLOkO\OkO“D\OLOLOLOLOkO\O
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120. AROB460.

121. PCBBATCH. The batch number that the sample was extracted
in, numeric character width 6 and 2 decimal place.

122. ACY. Acenaphthylene. 8.2

1Z3. ACE. Acenaphthene. 8.2

124, ANT. Anthracene. g.2

125. BRAA. Benzlalanthracene, 8.2

126. BAP. Benzolalpyrene. 8.2

127. BBF. Benzolbk]fluoranthrene. 2.2

128. BKF. Benzolk]fluoranthrene. 8.2

129, BGP. Benzol[ghilpervylene. 8.2

120. BEF. Benzol[elpyrene. 8.2

131. RPH. Biprhenvyl. 8.2

132. CHR. Chrysene. 8.2

133, DBA. Dibenz[a hlanthracene. 8.2

134. DMN. , 6-Dimethylnaphthalene. 8.2

125, FLA. Fiuoranthrene 8.2

13¢. FLU. Fluorene. 8.2

137 . IND. Indoll,2,2-cdlpvrene. 8.2

128, MWPL. 1-Methylnaphthalene. 8.2

Lz, MNPZ. 2-Methylnaphthalene. 8.2

140, MPHI. 1-Methylphenanthrene. 8.2

141. MPH. Naphthalene. 8.2

142 . PHN. Phenanthrene. 8.2



143. PER. Perylene. 8.2

144 . PYR. Pyrene. 8.2

145. TMN. 2,3,4-Trimethylnaphthalene. 8.2

146. PAHBATCH. The batch number that the sample was extracted
in, numeric character width 6 and 2 decimal places.

147 . SODATAQA. Data gqualifier codes are notations used by data

reviewers to briefly describe, or gualify data and the
systems producing data, numeric character width 3. Data
qualifier codes are as follows:

A, When the sample meets or exceeds the ccntrcl criteria

requirements, the value 1s reported as "-4".

B. When the sample has minor exceedences of control criteria
but is generally usable for most assessments and
reporting purposes, the value 1s reported as "-5". For

samples coded "-5" it 1s recommended that if
assessments are made that are especially sensitive or
critical, the Q& evaluations should be consulted before
using the data.

C. When QA samples have major exceedences of control criteria
requirements and the data are not usable for most
assessments and reporting purposes, the value 1is
reported as "-6".

D. When the sample has minor exceedences of control criteria
and is unlikely to affect assessments, the value 1is
repcrted as -3.

SEDIMENT PARTICULATE SIZE ANALYSES DATA. Field 148, with a field

name of "FINES", represents the sediment particulate size ("grailn

size") analyses data for each station. The grain size results

are reported as percent fines.

148. FINES. Sediment grain size (percent fines) for each

station. Numeric field, width % and 2 decimal places.

A When the value 1s missing or not analyzed, the value 1is
reported as "-9.0" = not analyzed.

B. When the value is less than the detection limit of the

nalytical test, ths value 1s repcrted as "-£.0" = not
detected.

149, FINERATCH. The batch number that the sample was analyzed
in, numeric field character width 4.

150. FINEDATAQC. Data gualifier codes are notations used by
data reviewers to briefly describe, or qualify data and
the =3 stems lt./A_\J‘:j{.k‘\\.,_LAl:I d\.,\k.,Ct, numeric chnaracter width I
Data qualifier codes are as follows:

A, wWhen the sample meets or exceeds the control criteria

requlirements, the value is reported as "-4".

B. when the sample has minor exceedences cf control criteria
but is generally usable for most assessments and
reporting purposes, the value 1s reported as "-5". For
samples coded "-5" it 1is recommended that 1f

assessments are made that are especially sensit:
critical, QA evaluations should he consulted befo
using the data.
When QA samples hav
regulrements and t:
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assessments and reporting purposes, the value 1is

reported as "-6".

D. When the sample has minor exceedences of control criteria
and 1is unlikely to affect assessments, the value 1is
reported as -3.

SEDIMENT TQTAIL ORGANIC CARRBRON (TOC) ANALYSES DATA. Field 1°%1

b
presents the levels of total organic carbon detected in the
sediment samples at each station. All TOC results are reported
as percent of dry weight.

151. TOC. Total Organic Carbon (TOC) levels (percent of dry
weight) in sediment, for each station. Numeric field,
width 6 and 2 decimal places.

2. When the wvalue 1s missing or not analyzed, the wvalue is
reported as "-9.0" = not analyzed.

B. When the value is less than the detection limit of the
analytical test, the value i1s reported as "-8.0" = not
detected.

152. TOCBATCH. The batch number that the sample was analyczed

in, numeric field character width 4.

153. TOCDATAQC. Data gqualifier codes are notations used bv
data reviewers to briefly describe, or gualify data and
the systems producing data, numeric character width Z.
Data gqualifier codes are as follows:

A. wWhen the sample meets or exceeds the control criteria

reguirements, the value is reported as "-4",.

B. When the sample has minor exceedences of control criterig
but is generally usable for most assessments and
reporting purposes, the value 1s reported as "-5%". For
samples ccded "-5" it 1s recommended that if

assessments are made that are especially sensitive or
critical, the 0a evaluations should be consulted before
using the data.

C. Wnen QA samples have major exceedences of contrel critzria
regquirements and the data are not usable for mosrt
assessments and reporting purposes, the value is

reported as "-6".
D. When the sample has minor exceedences of control criveria
and is unlikely to affect assessments, the value 1s

reportea as -3.

The TOX31 _27.0LEF fi1le 1ig the toxicity data file which cont
the following fields (the number at the start of each field 1is
the field number:
1. STANUM. T numeric field is 7 characters wide witii _
decimal place and contains the CDFG station numbers
that are used statewide. The format is YXXXX.Z
1s the Reg:onal ¥Water Quality Control Becard Region

number and XXXX 1s the number that corresponds Lo &




n

O

10.

1i.

describes whether

given location or site and Z 1is the number of the
station within that site. An example 1s San Pablo
Bay- Island #1 in San Francisco Bay where the STANUM :isg
20007.0. The 2 indicates Region 2. The 0007 indicates
that it is Site 7 and the .0 is the replicate (1f any)
at the station within Site 7.

STATION. This character field i1s 30 characters wide and

contains the exact name of the station.

IDORG. This numeric field 1is 8 characters wide with 0O
decimal places and contains the unigue 1.d.
organizational number for the sample. For each station
collected on a unique date, an idorg sample number is
assigned. This should be the field that links the
collection, toxicity, chemical, and other data bases.
DATE. This date field is 8 characters long and 1is the
date that each sample was collected in the field. It is
listed as MM/DD/YY.

LEG. This numeric field i1is 6 characters wide and is the

leg number of the project in which the sample was
collected.

LATITUDE. This character field i1s 12 characters wide
contains the latitude of the center of the station
sampled. The format 1is a character field as follows:
XX,YY,27, where XX 1s in degrees, YY 1s in minutes, and
77 is in seconds or hundreds.

LONGITUDE. This character field is 14 characters w.a=
contains the longitude of the center of the station
sampled. The format is a character field as follows:
XX,YY,ZZ, where XXX 1is in degrees, YY 1s in minutes,
and ZZ is 1in seconds or hundreds.

HUND_SECS. This character field is 1 character wide ans

contains the designation "h" if the latitude and
longitude are given in degrees, minutes and hundrerths
of a minute. The designation "s" 1is given when latitud
and longitude are given in degrees, minutes and
seconds.

GISLAT. This numeric field 1s 12 characters wide wis
decimal places and contains the latitude of the stat i«
sampled in Geographical Information System format. Ti
format 1s a numeric field as follows: XX.YYYYVYYYY,
where ¥X is in degrees and YYYYYYYY i1s & decimal
fraction of the preceding degree.

™
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GISLONG. This character field is 14 characters wide with

decimal places and contains the longitude of the
starion sampled. The format 1s a character field &
follows: XXXX.YYYYYYYY where XXXX 1s in degrees and
YYYYVYYY is & decimal fraction cof the preceding deg
TYPE. This character field is 7 characters wide &
the sample was a fisld sample, replica

a



AMPHIPOD SURVIVAL TOXICITY TEST DATA. The following are
descriptions of the field headings for the amphipod (Ampelisca
abdita (22) toxicity test using homogenized sediment sampies
presented in fields 13 through 23.

1

13. AA_MN. Station mean percent survival. Numeric field,
width 6 and 0 decimal places.

14, AA_SD. Station standard deviation of percent survival.
Numeric field, width 6 and 0 decimal places.

15. AA_SG. Staticon statistical significance, representing

the significance of the statistical test between the
home sediment and the sample. A single * represents
significance at the .05 level, and double ** represents
significance at the .01 level. ns = not statistically

significant. A "-9" indicates no statistics were run.
Character field, width 5.

16. AA_BATCH. The batch number that the sample were run
in, character width 10.

17. &AAQC. Data qualifier codes are notations used by data

reviewers to briefly describe, or qualify data and the
systems preoducing data, numeric width 4. Data
qualifier codes are as follows:

2. When the sample meets or exceeds the control criteria
reguirements, the value 1is reported as "-4".

B. When the sample has minor exceedences of control
crifteria but is generally usable for most assessments
and reporting purposes, the value i1s reported as "-%5.
For samples coded "-5" it 1s recommended that if
assessments are made that are especially sensitive or
critical, the Q& evaluations should be consulted before
using the data.

C. When the QA sample has major exceedences of control

criteria reguirements and the data is not usable for

most assessments and reporting purposes, the value is
reported as "-&".

When the sample has minocr exceedences of control

criteria and is unlikely to affect assessments, the

value 1s reported as -3.

18. AA _OTNE?X. Total ammonia concentration (ppm in water)
in overlying water (water above bedded sediment) for
each station analyzed using amphipod toxicity tests.
Wrien tie value 1s missing or not analyzed, the value is

)

reported as "-9.0" = not analyzed. When the value is
less than the detection limit of the analytical test,
the value 1s reported as "-8.0" = not detected.
Numeric field, width 7 and 3 decimal places.
18. Aa OUNHZ. Unionized ammonia concentration (ppm in water)

in overlying water (water above bedded sediment) for
each station analyzed using amphipod toxicity tests.
When the value 1s missing or not analyzed, the value is

reported as "-2.0" = not analyzed. When the value is
less than the detection limit of the analytical test,
the value is reported as "-8.0" = not detected.

Numeric field, width 7 and 3 decimal places.



20.

21.

22.

(3]

N

AA OH2S. Hydrogen sulfide concentration (ppm in
water) in overlying water {(water above bedded sediment!

for each station analyzed using amphipod toxicity

tests. When the value is missing or not analyzed, the
value is reported as "-9.0" = not analyzed. When the
value is less than the detection limit of the

analytical test, the value is reported as "-8.0" = not

detected. Numeric field, width 7 and 4 decimal places.
AA TTNH3I . Total ammonia concentration (ppm 1n water)
interstitial water (water within bedded sediment)
each station analyzed using amphipod toxicity tests.
When the value is missing or not analyzed, the value
reported as "-9.0" = not analyzed. When the value 1s
less than the detection limit of the analytical test,
the value 1s reported as "-8.0" not detected.
Numeric field, width 7 and 3 decimal places.

A2 JUNH3. Unionized ammonia concentration (ppm 1n
water) interstitial water (water within bedded
sediment)

for each station analyzed using amphipod
toxicity tests.

When the value 1s missing or not
analyzed, the value is reported as "9.0" not
analyzed. When the value 1s

z
e

is

less than the detection
limit of the analytical test, the value is reported as
"-2.0" not detected. Numeric field, width and
decimal places.

2a TH2S. Hydrogen sulfide concentration (ppm 1n
water) in interstitial water (water within bedded
sediment) for each station analvzed using amphipod
toxicity tests. When the value 1s missing Or not
analyzed, the value is reported as "-9.0" not
analy-ed. When the value is less than the deteciion
limit of the analytical test, the value 1s reported as
n-8 0" not detected. DMNumeric field, width 7 and
decimal places.
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EE_MN. Station mean percent survival.
widtn ¢ and 0 decimal places.
EE_SD. Station standard deviation of percent
Numeric field, width 6 and 0 decimal places.
EE_SG. Station statistical significance, repres
the significance of the statistical test between t
hcme iment and the sample. A single ~
significance at the .05 level, and double
anificance at the .0L level. ns not
1cant "-¢» indlcates no statistics
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reviewers to briefly describe, or qualify data and the
systems producing data, numeric width 4. Data
qualifier codes are as follows:

When the sample meets or exceeds the control criteria
requirements, the value is reported as "-4".

When the sample has minor exceedences of control
criteria but is generally usable for most assessments
and reporting purposes,. the value is reported as "-5".
For samples coded "-5" it 1is recommended that if
assessments are made that are especlally sensitive or
critical, the QA evaluations should be consulted before
using the data.

When the QA sample has major exceedences of control criteria
requirements and the data 1s not usable for most
assessments and reporting purposes, the value 1is
reported as "-6".

When the sample has minor exceedences of control
criteria and 1s unlikely to affect assessments, the
value is reported as -3.

EE_OTNH3. Total ammeonia concentration (ppm in water)
in overlying water (water above bedded sediment) for
each station analyzed using amphipod toxicity tests.
When the value 1s missing or not analyvzed, the value is
reported as "-9.0" = not analyzed. When the value is
less than the detection limit of the analytical test,
the value 1s reported as "-8.0" = not detected.

Numeric field, width 7 and 3 decimal places.

EE_QUNH3. Unionized ammonia concentration (ppm in water)
in overlying water (water above bedded sediment) for
eacl station analyzed using amphipod toxicity tests.
When the value is missing or not analyzed, the value is
reported as "-9.0" = not analvzed. When the value ig
less than the detection limit of the analyvtical test,
the value 1s reported as "-8.0" = not detecrted.

Numeric field, width 7 and 3 decimal places.

EE_QH2S. Hydrogen sulfide concentration (ppm 1in
water) 1n overlying water (water above badded sediment)
for each staticn analyzed using amphipod toxicity
tests. When the value 1s missing oY not analyzed, the
value 1s reported as "-9.0" = not analyzed. When the
value 1is less than the detection limit of the
analytical test, the value is reported as "-8.0" = not
detected. Numeric field, width 7 and 4 decimal places.
EE_ITNH3. Total ammonia concentration (ppm in water) in
interstitial water (water within bedded sediment) for
each station analyzed using amphipod toxicity tests.
When the value is missing or not analvzed, the value is
reported as "-2.0" = not analyzed. When the value is
less than the detection limit of the analvtical test,
the value 1s reported as "-8.0" = not detected.

Numeric field, width 7 and 3 decimal places.

EE_IUNE3. Unionized ammonia concentratilon (ppm in
water) interstitial water (water within bedded
sediment) or each staticn analyzed using amphipod



toxicity tests. When the value is missing or not
analyzed, the value is reported as "-9.0" = not
analyzed. When the value is less than the detecticn
limit of the analytical test, the value 1s reported as

"_8 . 0" = not detected. Numeric field, width 7 and 3
decimal places. ‘
34. EE_IHZS. Hydrogen sulfide concentration (ppm 1n

water) in interstitial water (water within bedded
sediment) for each station analyzed using amphipod
toxicity tests. When the value 1s missing or not
analyzed, the value 1is reported as "-9.0" = not
analyzed. When the value is less than the detection
limit of the analvtical test, the value 1s reported as
"_8 . 0" = not detected. Numeric field, width 7 and 4
decimal places.

AMPHIPOD SURVIVAL TOXICITY TEST DATA. The following are
descriptions of the field headings for the amphipod {(Echausteorius
estuarius (EEP) toxicity test using sediment pore (interstitial)
water samples; presented in fields 35 through 42.

35. EEP_MN. Station mean percent survival. Numeric field,
width € and 0 decimal places.

39 EEP_SD. Station standard deviation of percent survival.
Numeric field, width 6 and 0 decimal places.

37 EEP_SG. Station statistical significance,

representing the significance of the statistical test
herween the home sediment and the sample. A single *
represents significance at the .05 level, and double *~
represents significance at the .01 level. mns = not
statistically significant. A “-9" indicates that
statistics were not run. Character field, width 5.

38. EEP_BATCH. The batch number that the sample were run
in, character width 10.
39 EEPQC. Data gualifier codes are notations used by

data reviewers to briefly describe, or cualify data and
the svstems producingdata, numeric character width 4.
Data gqualifier codes are as follows:

A. When the sample meets or exceeds the control criteria
requirements, the value 1s reported as "-4".

B. Wwhen the sample has minor exceedences of contrcl
criteria put 1s generally usalle [OY MOST &SSESSNEnLS
and reporting purposes, the value 1s reported as "-5".
For samples coded "-5" it 1is recommended that 1if

assessments are made that are especially sensitive or
critical, the QA evaluations should be consulted before
using the data.

C. When the QA sample has major exceedences of contrcl criteria
requirements and the data is not usable for most
assessments and reporting purposes, the value 1s
reported as "-o".

. When the sample has minor exceedences of control criter.s
=nd is unlikelv to affect assessments, the value s
reported as -3.
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EEI_MN. Station mean percent survival. Numeric f
width é and 0 decimal places.

EEI_SD. Station standard deviation of percent surwi
Numeric field, width 6 and 0 decimal places.

EEI_SG. Station statistical significance,
representing the significance of the statistical tesr
between the home sediment and the sample. 2 single *
represents significance at the .05 level, and decuble
represents gignificanﬁe at the .01 level. ns = not
statisticaily significant. A "-%" indicates thar 1
statistics were run. Character field, width 5.
EEI_BATCH. The batch number that the samples wers run
in, character width 10.

EEIQC Data gualifier codes are notations used bv
data reviewers to briefly describe, or gualifyv data ar
the systems producing data, numeric width 4. Data
gqualifier codes are as follows:

When the sample meets or exceeds the control criteria
reguirements, the value is reported as "-4",

When the sample has minor exceedences of contral
Ccriteria but 1s generally usable for most assessments
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For samples coded "-5" it is recommended -that 1if

assessments are made that are especially sensitive or
critical, the QA evaluations should be consulted befcre
using the data.

when the QA sample has major exceedences of control criteria
requirements and the data 1s not usable for most

assessments and reporting purposes, the value is

reported as "-6".

When the sample has minor exceedences of control

criteria and is unlikely tc affect assessments, the

value 1s reported as -3.

EEI_OTNH3. Total ammonia concentration (ppm in water)

in overlying water (water above bedded sediment) for

each station analyzed using amphipod toxicity tests.

When the value 1s missing or not analyzed, the value 1is
reported as "-9.0" = not analyzed. When the value 1is

less than the detection limit of the analytical test,

the value is reported as "-8.0" = not detected. Numeric
field, width 7 and 3 decimal places.

EEI_QUNH3. Unioconized ammonia concentration (ppm in water)
in overlying water (water above bedded sediment) for

each station analyzed using amphipod toxicity tests

when the value 1s missing or not analyzed, the value 1s
reported as "-9.0" = not analyzed. When the value is

less than the detection limit of the analytical test,

the value 1s reported as "-8.0" = not detected.

Numeric field, width 7 and 3 decimal places.

EEI_OHZS. Hydrogen sulfide concentration (ppm 1n

water) in overlying water (water above bedded sediment)

for each station analvzed using amphipod toxicity

tests. When the value 1s missing or not analyzed, the

value is reported as "-9.0" = not analyzed. When the

value is less than the detection limit cf the

analytical test, the value is reported as "-8.0" = not
derected. Numeric field, width 7 and 4 decimal plac
EEI_ITNH3. Total ammonia concentration (ppw in wQL\A; in
interstitial water (water within hedded sediment) fcr

each station analyzed using amphipod toxicity tes
Wwhen the value is missing or not analyzed, the va
reported as "-9.0" = not analyzed. When the value
less than the detection limit of the analytical ¢
the valiue 1s reported as "-6.0" = not detecteaq.
Numeric field, width 7 and 3 decimal places.

EEI_ TIUNHS3. Unionized ammonia concentration (ppm in
water) interstitial water (water within kedded
sediment) for each station analyzed using amphipod
toxicity tests. When the value i1s missing or not
analyzed, the value is reported as "-9.0" = not
analyzed. When the value 1s less than the detection
limit of the analytical test, the value 1s repcrted &s

"_8 0" = not detected. Numeric field, width 7 and

~

ot

de concentration {(ppm 1imn
er (water within kedded



sediment) for each station analyzed using amphipod
toxicity tests. When the value is missing or not
analyzed, the value is reported as "-2.0" = not
analyzed. When the value is less than the detection
limit of the analytical test, the value is reported as
“-8.0" = not detected. Numeric field, width 7 and 4
decimal places.

The following are descriptions of the field headings for the sea
urchin (8trongvlocentrotus purpuratus) development toxicity

tests

(SPPD) using sediment pore (interstitial) water samples;

presented in fields 54 through 61. Results are given for
undiluted interstitial water (100% pore water).

54,

55.

56.

wn
O

™

D.

SPPD100_MN. Station mean percent normal development
in 100% pore water. Numeric field, width 6 and 0
decimal places.

SPPD100Q_SD. Station standard deviation of percent
normal development in 100% pore water. Numeric field,
width 6 and 0 decimal places.

SPPD100_SG. Station statistical significance,
representing the significance of the statistical test
between the home sediment and the sample. 2 single *
represents significance at the .05 level, and double *x
represents significance at the .01 level. ns = not
statistically significant. & "-9" indicates that no
statistics were run. Character field, width 5.

SPPD_RLTCH. The batch number that the samples were
analyzed in, character width 10.
SPPDQC. Data gualifier codes are notations used by

data reviewers to briefly describe, or qualify data and
the systems producing data, numeric character width 4.
Data qualifier codes are as follows:

When the sample meets or exceeds the control criteria
reguirements, the value 1s reported as "-4".

When the sample has minory exceedences of control
Criteria but 1s generally usable for most assessment
and reporting purposes, the value 1s reported as "-©&
For samples coded "-5" it i1s recommended that if
assessments are made that are especially sensitive or
critical, the Q& evaluations should be consulted before
using the data.

When the Q4 sample has major exceedences of control
criteria reguirements and the data is not usable for
most assessments and reporting purposes, the value is
reported as "-6".

When the sample has minor exceedences of control
criteria and 1s unlikely to affect assessments, the
value 1s reported as -2.

SPPD_ITNHS. Total ammonia concentration (ppm 1n
water) in interstitial water (water within bedded
sediment! for each station analyzed using urchnin
toxicity tests. When the value is missing or not
analyzed, the value 1g reported as "-9.0" = not

¢t



60.

cl.

analyzed. - When the value is less than the detection
limit of the analytical test, the value i1s reported as
-8.0" = not detected. Numeric field, width 7 and :
decimal places.
SPPD_TIUNH3. Unionized ammonia concentratiocon (ppm in
water) in interstitial water (water within bedded
sediment) for each station analyzed using urchin
toxicity tests. When the value 1s missing or not
analyzed, the value is reported as "-9.0" = not
analyzed. When the value i1s less than the detection
limit of the analytical test, the value 1s reported as
-8.0" not detected. Numeric field, width 7 and
decimal places.
SPPC_TIHZS. Hydrogen sulfide concentration
water) 1in interstitial water

(prm in
(water within bedded

sediment)

for each station analvzed using urchin

toxicity tests.

When the

value 1s missing or not

analyzed,
analyvzed.

the value is r@ported as

n_9 Ou

not

wWhen

the

value 1s less than the detecri

limit cf the analytical

test,

the value 1s report

on
d a

o

e
-&.0"= not detected. Numeric field, width 7 and £

decimal places.
fo lowing are descriptions of the field headings
(Strongvliocentrotus purpuratus) development toxicifty
(SPCI), using the sediment/water interface exposure ¢
sediment cores; presented in fields 62 through 2.
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67.
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critical, the QA evaluations should be consulted hbefore
using the data.

When the QA sample has major exceedences of control
criteria requirements and the data is not usable for
most assessments and reporting purposes, the value is
reported as "-6".

When the sample has mincr exceedences of control
criteria and is unlikely to affect assessments, the
value 1s reported as -3.

SPDI_OTNH3. Total ammonia concentration (ppm in
water) in overlying water samples (water above bedded
sediment used for urchin toxicity tests). When the
value 1s missing or not analyzed, the value is reported
as "-9.0" = not analyzed. When the value is less than
the detection limit of the analvtical test, the value
1s reported as "-8.0" = not detected. Numeric field,
width 7 and 3 decimal places.

SPDI_QUNHZ, Unionized ammonia concentration (ppm in
water) in overlyving water samples (water above bedded
sediment) for each station analyzed usirg urchin
toxicity tests. When the value i1s missing or not
analyzed, the value 1s reported as "-92.C" = not
analyvzed. When the value is less than the detection
limit of the analytical test, the value is reported as

~-8.0" = not detected. Numeric field, width 7 and 23
decimal places.
SPDI_CHZ2S. Hydrogen sulfide concentration (ppm 1in

water) 1in overlying water (water above bedded sediment)
for each station analyzed using urchin toxicity tests.
When the value is missing or not analyzed, the value is
reported as "-9.0" = not analyzed. When the value is
less than the detection limit of the analytical test,
the value 1s reported as "-8.0" = not detected. Numeric
field, width 7 and 4 decimal places.

SPCI_ITNHS. Total ammoriia concentration (ppm 1in
water) in interstitlal water samples (water withir
pedded sediment) used for urchin toxicity tests.

the value is missing c¢r not analyzed, the value is
reported as "-9.0" = not analyzed. WwWhen the valus iz
less than the detection limit of the analytical test,
the value 1s reported as "-8.0" = not detected.
Numeric field, width 7 and > decimal places.
SPDI_TIUNHZA. Unionized ammonia concentration (ppm in

water) 1n interstitial water samples (water within
bedded sediment) used for urchin toxicilty tests. When
the value 1s missing or not analvzed, the value is
reported as "-2.0" = not analyzed. when the value is
less than the detection limit of the analytical test,
iz reported as "-8.0" = not detected.

umeric field, width 7 and 3 decimal places.

I 3 Evdrogen sulfide concentration (ppm in

i int

terstitial water samples (water W+\Y+J

v
5 - diment) used for urchin toxisility test v
the value 1s missing or not analyzed, the value 1is




reported as "-9.0" = not analyzed. When the value 1is
less than the detection limit of the analytical test,
the value is reported as "-8.0"= not detected.
Numeric field, width 7 and 4 decimal places.

The following are descriptions of the field headings for the
mussel larval (Mytilus edulis) shell development toxicity tests,
(MEP) using pore (interstitial) water samples; presented in
fields 73 through 80. Results are given for undiluted
interstitial water {100% pore water).

73. MEP100_MN. Station mean percent normal development in
100% pore water. Numeric field, width 6 and 0 decimal
places.

74. MEPL100_SD. Station standard deviation of percent

Q

normal development in 100% pore water. Numeric field,
width 6 and 0 decimal places.

75. MEP100_SG. Station statistical significance,
representing the significance of the statistical test
between the home sediment and the sample. A single ~
represents significance at the .05 level, and doubkle *~
represents significance at the .01 level. ns = not
statistically significant. A "-9" indicates that no
statistics were run. Character field, width 5.

76. MEPBATCH. The batch number that the samples were
analyzed in, numeric character width 10.
77 MEPCC. Data quealifier codes are notations used l63%

data reviewers to briefly describe, or qualify data ana
the systems producing datsa, numeric width 4. Data
qualifier codes are as follows:

A . When the sample meets or exceeds the control criteria

requirements, the value 1s reported as "-4".

when the sample has minor exceedences of contro
criteria but is generally usable for most asses

and reporting purposes, the value 1s reported a

For sampies coded "-S5" it 1s recommended that 1tf

assessments are made that are especially sensitive <

critical, the QR evaluations should be consulted
using the data.

C. When the 02 sample has major exceedences of control
criteria requirements and the data is not usable for
Most &SsSessments and reporting purposes, the values NS
reported as "-6".

D. When the sample has minor exceedences of centrol
criteria and is unlikely to affect assessments, the
value 1s reported as -3.

10
—

Y
d befcre

7%, MEP_ITNH3. Total ammonia concentration (ppm in water
in interstitial water samples (water within bedded
sediment’ used for mussel toxicity tests. when Tl
value is missing or not analyzed, the value is ¥ 3
zs "-9.0" = not analyzed. When the value is less
she detection limit of the analytical test, the
is reported as "-&%.0" = not detected. Numeric

width 6 and 3 decimal places.



79.

80.

The
leptostracan (Nebalia pugettensis) (NP) toxicity test using
homogenized sediment samples; presented in fields 81 through

81.

84.

=
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MEP_IUNH3. Unicnized ammonia concentration (ppm in
water) 1in interstitial water samples (water within
bedded sediment) used for mussel toxicity tests. When
the value is missing or not analyvzed, the value is
reported as "-8.0" = not analyzed. When the value 1
less than the detection limit of the analytical tes
the value i1s reported as "-8.0" = not detected.
Numeric field, width & and 3 decimal places.
MEP_IH2S. Hydrogen sulfide concentration (ppm in
water) 1n interstitial water samples (water within
bedded sediment) used for mussel toxicity tests. When
the value is missing or not analyzed, the value is

'TT mn

reported as "-9.0" = not analyzed. When the value is
less than the detection limit of the analytical test,
the value is reported as "-8.0"= not detected. Numeric

field, width 7 and 4 decimal places.

following are descriptions of the field headings for rhe

NP_MN. Station mean survival. Numeric field, width &
and 0 decimal places.

NP_SD. Station standard deviation of mean survival.
Numeric field, width 6 and 0 decimal places.

NP_SG. Station statistical significance, representing
the significance of the statistical test between the
home sediment and the sample. A single * represents
significance &t the .05 level, and double **

represents significance at the .01 level. ns = not
statistically significant. A "-8" indicates that no
statistics were run. Character field, width 5.
NP_BATCH. The batch number that the samples were
ana“yzed in, Character width 10.

NPSC Data qualifier codes are notations used T} qata
reviewers to h;l:;Ly describe, or gualify data and =ie
systems producing data, numeric width 4. Data

gualifier codes are as follows:
When the sample meets or exceeds the control criteria
regquirements, the value 1s reported as "-4".
wWhen the sample has mincr exceedences of control
criteria but 1s generally usable for most assessimen s
and reporting purposes, the value is reported as "-&on,
For samples coded "-5" 1t 1s recommended that if
assessments are made that are especially sensitive or
critical, the QA evaluations should be consulted kefeor
using the data.
”hen the QA samplie has major exceedences of control
riteria reguirements and the data i1s not usahle fo
most assessments and Yeporting purposes, the value

R

(T\

reported as "-

Whern the Sanrle has minor exceedences of control
"jfﬁlLu and 1s unlikely to affect assessments, the
vaiue s reported as -3,

O



86. NP_COTNH3. Total ammonia concentration (ppm in water)
in overlying water (water above bedded sediment) for
each station analyzed using leptostracan toxicity
tests. When the value is missing or not analyzed, the
value 1s reported as "-9.0" = not analyzed. When the
value is less than the detection limit of the
analytical test, the value is reported as "-8.0" = not
detected. Numeric field, width 7 and 3 decimal places.

87. NP_OUNHZ. Unionized ammonia concentration (ppm in
water) in overlyving water (water above bedded sediment;
for each station analyzed using leptostracan toxicity
tests. When the value 1s missing or not analyzed, the
value 1s reported as "-9.0" = not analyzed. When the
value 1is less than the detection limit of the
analytical test, the value 1s reported as "-8.0" = not
detected. Numeric field, width 7 and 3 decimal places.

88. NP_OHZS. Hydrogen sulfide concentration (ppm 1n
water) in overlying water (water above bedded sediment)
for each station analyzed using leptostracan toxicilty
tests. When the value is missing or not analyzed, the
value is reported as "-9.0" = not analyzed. Wwhen the
value is less than the detection limit of the
analytical test, the value is reported as "-8.0" = not
detected. Numeric fielu, width 7 and 4 decimal places.

8%. NP_ITNH3. Total ammonia concentration (ppm in water)

in interstitial water (water within bedded sediment)

for each station analyved using leptostracan toxicity
tests. When the value is missing or not analyzed, the
value is reported as "-%2.0" = not analyzed. When the
value 1s less than the detection limit of the
analytical test, the wvalue 1s reported as "-8.0" = not
detected. Numeric field, width 7 and 3 decimal places.

NP_IUNdB. Unionized ammonia concentration (ppm 1in

water) in tersthwdl water (water within bedded

sediment) each station analyzed u\lng leptostracan
toxicity t When the value is missing or no:
analyzed, tke value 1s reported as "-9.0" = noct
analyzed. When the value is less than the detecticn
limiz of the analytical test, the value 1s reported &=

-8.0" = not detected. Numeric field, width 7 and 3
decimal places.

. NF_IEZES. Hydrogen suliide concentration (ppim 1n
water) in interstitial water (water within bedded
sedimerit) for each statlcen analyvzed using leptostracarn
toxicity tests. when the value 1s missing or not
analyzed, the vaTue is IhpOVted as "-2.0" = not

; i ; he value 1s less fkor the detecticon
ytical test, the value is reported as

ected. Numeric field, width 7 and 4
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headings for the polvchaste worm
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homogenized sediment samples; presented in fields 92 through 9

32. NASURV_MN. Station mean percent survival. Numeric
field, width 6 and decimal places.

83. NASURV_SD. Station standard deviation of % survival.
Numeric field, width 6 and 0 decimal places.

S4. NASURV_SG. Station statistical significance,

representing the significance of the statistical tes
between the home sediment and the sample. A single
represents significance at the .05 level, and double *=*
represents significance at the .01 level. ns = not
statistically significant. A "-9" indicates that no
statistics were run. Character field, width S.

% T

POLYCHAETE GROWTH TOXICITY TEST DATA. The following are
descriptions of the field headings for the polychaete worm
(leanthes arenacecdentata) (NAWT) weight change toxicity tesr
using homogenized sediment samples; presented in fields 2%
through 105.

95, NAWT_MN. Station mean weight (gm) per worm. Numeric

field, width 6 and 1 decimal places.

6. NAWT_SD. Station standard deviation of mean weight

(gm) per. Numeric field, width 6 and 1 decimal places.

97. NAWT_SG. Station statistical significance,

representing the significance of the statistical tesr
between the home sediment and the sample. A single *
represents significance at the .05 level, and double
** represents significance at the .01 level. ns = nort
statistically significant. A "-9" indicates that no
statistics were run. Character field, width 5.

g8. NA_BaTCH. The batch number that the samples were
analyzed in, numeric character width 10.

N&QC. Data qualifier codes are notations used by darta
reviewers to briefly describe, or qualify data and tlie
systems producing data, numeric character widtch 4.
Data qualifier codes are as follows:

A. When the sampls meets or exceeds the contrel criteria
requirements, the value is reported as “"-4".

E. When the sample has minor exceedences of control
criteria but 1s generally usable for most assessments
and reporting purposes, the value 1s reported as "-L.
For samples coded "-5" it is recommended that if
assessments are made that are especially sensitive or
critical, the QA evaluations should be consulted kefore
using the data.

C. When the QA sample has major exceedences of contrel

Criteria requirements and the data 1s not usable for

most assessments and reporting purposes, the valus

reported as "-6".

When the sample has minor exceedences

criteria and 1s unlikely to affect asse

value 1s reported as -3.

LUJU. NA_OTNHA. Total ammonia concentration (ppm
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toxicity tests. When the value 1s missing or not
analyzed, the value i1s reported as "-9.0" = not
analyzed. When the value is less than the detection
limit of the analytical test, the value is reported as

-8.0" = not detected. Numeric field, width 7 and 3
decimal places.
NA_OUNH3 . Unionized ammonia concentration (ppm in

water) in overlying water {(water above bedded sediment)
for each station analyzed using polychaete toxicity
tests. When the value is missing or not analyzed, the
value is reported as "-9.0" = not analyzed. When the
value is less than the detection limit of the
analytical test, the value 1s reported as "-8.0" = not
detected. Numeric field, width 7 and 3 decimal places.
NA_OH2S. Hydrogen sulfide concentration (ppm in
water) in overlying water (water above bedded sediment)
for each station analyzed using polychaete toxicity
tests. When the value i1s missing or not analyzed, the
value is reported as "-%.0" = not analyzed. When the
value is less than the detection limit of the
analytical test, the value is reported as "-8.0" = not
detected. Numeric field, width 7 and 4 decimal places.
NA_ITNH3. Total ammonia concentration (ppm in water)
in interstitial water (water within bedded sediment)
for each station analy:eﬂ using polvchaete toxicity

tes-s. When the valus 1s missing cr not analyzed, the
value is reported as "-9.0" = not analyzed. when the
value is less than the detecticn limit of the
analytical test, the value 1s reported as "-8.0" = not
detacted. Numeric field, width 7 and 3 decimal places
NA_JUNHZ. Unioni:ed ammcnia concentratlion (ppm in

water) 1n interstiti W (wa ™ =2r within bedded
"eﬂim@nt) for each station analyzed using polychaete
roxicity tests. When the valus 15 missing Or not
analvzed, the wvalue is repcrted as "-9.0" = not
analyzed. wnen the value is less than the detection
limit of the analytical test, the value 1s reported as
"_8.0" = not detected. Numeric field, width 7 and 3
decimal places.
NA_IHZS.. FEydrogen suliide concentratlon (ppm 1n
water) in interstitial water {(water within bedded
sediment! for each station Aﬂ‘*} —ed uqlﬂq pclychaete
toxicity tests. When the value is missing Or not
ana1v7ed, the value is reported as "-9.0" = nct
znalvzed. When the value iz less than the detection
lelt of the analytical test, the value is reported as
-8 0" = not detecred. Jumeric field, width 7 and 4

:ec;mal places.
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1.0 Introduction

1.1 Contract authorization

This Quality Assurance report accompanies the data for toxicity tests authorized for the San
Francisco Reference Site Study as part of the Bay Protection Toxicity and Cleanup Program (BPTCP). The
samples for this study were collected during three separate sampling periods legs 31. 35, and 37. Toxicity
testing was conducted at the California Department of Fish and Game's Marine Pollution Studies
Laboratory (MPSL), located at Granite Canyon, near Monterey, CA. Laboratory personnel and their
responsibilities are shown in Table 1.

Toxicity tests for this study were performed between April 1994 and May 1995. Testing on both
solid phase sediment samples and pore water samples were authorized under BPTCP Contract #FG1405,
Task order # 2-5. Nine different iest protocols (five solid phase tests and four pore water tests) were used

1o test up to 46 samples over the three sampling periods.

1.2 Completeness

Toxicity testing was successfully completed on all samples, except for those in three tests that
failed to meet Quality Control criteria. Test failures affected the following samples for which no data is
reported: Leg 31 Nebalia test (Idorgs. 1219, 1222, 1225, 1228, and 1231); Leg 37 Nebalia test (Idorgs.
1464 and 1467); and the Leg 35 Mussel test (Idorgs. 1398 - 1411). This report documents all departures
from Quality Control criteria established in the toxicity testing portion of the BPTCP Quality Assurance
Project Plan (QAPP:1994), itemizes all departures from QAPP criteria, and provides a detailed evaluation
of all potential problems. Most departures were considered to be of minor concern, and pose no serious
compromise to data quality and acceptability. For problems of greater concern, details are provided to
allow for individual evaluation of the data. Evaluations for all departures from QAPP guidelines are

discussed in detail in Section 3.4,
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Table 1.

BPTCP Toxicity Testing group QA Report

Marine Pollution Studies Laboratory: List of Staff Responsibilities

Name

Position

Responsibilities

Ron Tjeerdema

Principal Investigator
UCSC

- Primary responsibility for contract completion

Max Puckett

Laboratery Director
CDFG

-Directs laboratory operations

-Writes contracts

-Verifies sample lists

-Coordinates interaction among labs
-Manages data flow to central data base

John Hunt

Project Coordinator
UcsC

-Supervises laboratory personnel

-Oversees analysis and completion of projects
-Develops and reviews QA Project Plans
-Reviews project data

-Reviews QA/QC documentation

-Generates and/or reviews final reports

Brian Anderson

Project Coordinator
UcCSsc

-Supervises laboratory personnel

-Oversees analysis and completion of projects
-Develops and reviews QA Project Plans
-Reviews project data

-Reviews QA/QC documentation

-Generates and/or reviews final reports

Marilyn Herman

Administrative Assistant
UCSC

-Processes invoices and maintains budget records

Shirley Tudor

Database manager
Uucsc

-Conducts and supervises data entry
-Manages laboratory data base
-Performs statistical analyses
-Reviews data for QA acceptability
-Generates data reports

-Generates QA reports

Witold Piekarski

Laboratory Safety Officer
UCsC

-Manages laboratory safety program
-Conducts toxicity tests

-Enters test data into data base
-Cultures test organisms

-Assisis with facility maintenance
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Table 1 (cont).

Name Position Responsibilities
Bryn Phillips Laboratory QA Officer -Maintains QA logs and records
UCsCc -Manages sample receipt and storage

-Schedules laboratory activities
-Oversees adherence to QA Project Plan
-Conducts toxicity tests

-Enters test data into data base

-Cultures test organisms

-Assists with facility maintenance

Matt Englund Laboratory technician -Conducts toxicity tests

Uucsc -Enters test data into data base
-Cultures test organisms

-Assists with facility maintenance
-Orders laboratory supplies
-Supervises transportation of personnel

Michelle Hester Laboratory technician -Conducts toxicity tests

UCSC -Enters test data into data base

-Cultures test organisms

-Assists with development of new techniques

Steve Osborn Laboratory technician -Conducts toxicity tests
UCsCc -Enters test data into data base
-Cultures test organisms

Kelita Smith Laboratory technician -Conducts toxicity tests
UCSC -Cultures test organisms
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2.0 Summary of Toxicity Testing Methods

All toxicity tests were conducted at the California Department of Fish and Game’s Marine
Pollution Studies Laboratory (MPSL) at Granite Canyon, near Monterey, California. Toxicity tests were
conducted by personnel from the Institute of Marine Sciences, University of California, Santa Cruz

(Table 1).

2.1 Sample handling

Details of sampling methods and locations are given in the main body of the data report. Fresh
pore water and bedded sediment samples were transported to MPSL in 1ce chests (4°C) from the sample
processing laboratory at Moss Landing. Transport time was one hour. Chain-of-custody procedures
(described in the Quality Assurance Project Plan, 1994) were followed for each set of samples. Sample
tracking logs were maintained at MPSL to document sample storage times and conditions, times of
removal and return to storage, and final disposition.

All sediment samples were handled according to procedures described in ASTM (1992). Bedded
sediment samples were held at 4°C until the day before a test. when they were removed from refrigeration
and loaded into test containers. All tests were initiated within 14 days of sample collection. Water quality
was measured at the beginning and end of all tests, and before water renewals in the Eohaustorius pore
water test znd Neanthes test. At these times pH, temperature, salinity, and dissolved oxygen were measured
in both overlying water and interstitial water from ail samples to verify that water quality criteria were
within the limits defined for the test protocol. Dissolved oxygen concentrations and pH were measured
using an Orion EA940 expandable ion analyzer. Temperature of each sample was measured with a mercury
thermometer. Salinity was measured with a refractometer. Total ammonia and sulfide concentrations were
also measured at these times. Ammonia concentrations were measured using an ammonium ion specific
electrode (Orion model 95-12). Samples for sulfide measurement were preserved with zinc acetate and
stored in the dark until time of measurement. Sulfide concentrations were measured on a
spectrophotometer using the co]orimetric methylene blue method. Pore water for interstitial measurements
was extracted by centrifugation.

Once at MPSL. pore water samples were held at 4°C until removed for testing. Pore water
samples with salinities outside the specified range for each protocol were adjusted to test salinity.
Salinities were increased by the addition of hypersaline brine (60-80%o), drawn from partially frozen
seawater. Dilution water consisted of Granite Canyon seawater (32-34%so). Water quality parameters for

each pore water sample were measured at the beginning and end of each test as described above.
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2.2 Ampelisca Test

The Ampelisca test followed ASTM (1992) procedures for Ampelisca abdita. All Ampelisca were
obtained from East Coast Amphipod in Kingston, Rhode Island. Animals were shipped in one gallon
polyethylene jars containing collection site sediment via overnight courier. Upon arrival at Granite
Canyon, the amphipods were acclimated to test salinity and temperature for 48 hours prior to inoculation
into the test containers.

Test containers were one liter glass jars containing 2 cm of sediment and filled to the 700 mtl line
with 28 %o sea water. Sea water was adjusted to the appropriate salinity using spring water or distilled
well water. Test sediment and overlying water were allowed to equilibrate for 24 h, then 20 amphipods
were placed in each beaker along with 28 %o sea water to fill test containers to the one-liter line. Test
chambers were gently aerated and continuously illuminated.

Five replicates of each sample were tested for 10 days. In addition, a negative sediment control
consisting of 5 replicates of amphipod collection site sediment was included with each set of samples
tested. Amphipod emergence and visible survival was recorded daily. After 10 days, samples were sieved
through a 0.405 mm Nitex screen 1o recover test animals, and the number of survivors was recorded for
each replicate.

Positive control reference tests were conducted concurrently with each sediment test using
cadmium chloride as a reference toxicant. In these tests, amphipod mortality was recorded in three
replicates of four cadmium concentrations after a 96 h water-only exposure. A dilution water control

consisting of one micron-filtered Granite Canyon sea water was included in each test.

2.3 Eohaustorius Tests.

The Eohaustorius tests followed ASTM (1992) procedures for Eohaustorius estuarius. All
Eohaustorius were obtained from Northwestern Aquatic Sciences in Yaquina Bay, Oregon. Animals were
separated into groups of approximately 100 and placed in polyethylene boxes containing Yaquina Bay
collection site sediment, then shipped on ice via overnight courier. Upon arrival at Granite Canyon, the
amphipods were slowly acclimated 2 %o per day to 28 %o (T = 15°C). Once acclimated, the animals were
held for an additional 48 h prior to inoculation into the test containers.

Solid-phase tests

Twao solid phase tests were conducted using Eohaustorius amphipods, one with homogenized
sediment samples, and the other with intact field-collected sediment cores.

For the homogenized sediment test, test containers were one liter glass jars containing 2 cm of
sediment and filled to the 700 m! line with 28%0 sea water. Sea water was adjusted to the appropriate

salinity using spring water or distilled well water. Test sediment and overlying water were allowed to
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equilibrate for 24 h, then 20 amphipods were placed in each beaker along with 28%o sea water to fill test
containers to the one-liter line. Test chambers were gently aerated and contihuously illuminated.

Five replicates of each sample were tested for 10 days. In addition, a negative sediment control
consisting of 5 replicates of Yaquina Bay home sediment was included with each set of samples tested.
Amphipod emergence was recorded daily. After 10 days, samples were sieved through a 0.5 mm Nitex
screen to recover the test animals, and the number of survivors was recorded for each replicate.

For the intact sediment test containers consisted of cores collected from grab samples by inserting
a7.5 cm diameter polycarbonate core tube to a depth of 10 cm. Core tubes were capped on both ends and
transported to MPSL in coolers at 4°C. One day before test initiation, the space overlying the sediment
was filled with 28%o water. Test sediment and overlying water were allowed to equilibrate for 24 h. then
20 amphipods were placed in each core tube. The test procedure continued as described above.

Pore water test

Eohausiorius amphipods were also used in a 10-day pore water test. Five amphipods were placed
in each of 5 replicates consisting of 250 ml glass crystallizing dishes containing 50 ml pore water. Fifty
percent of the pore water was renewed every 96 hours. Survival was recorded at renewals and at the end of
10 days. Test containers were held in darkness and were not aerated.

Positive control reference tests were conducted concurrently with each test using cadmium
chloride as a reference toxicant. In these tests amphipod mortality was recorded in three replicates of four
cadmium concentrations after a 96 h water-only exposure. A dilution water control consisting of one

micron-filtered Granite Canyon sea water was included in each test.

2.4 Neanthes Tests

The Neanthes test followed procedures described in Puget Sound Protocols (1992). Emergent
juvenile Neanthes arenaceodentaia (2-3 week-old) were obtained from Dr. Don Reish of California State
University at Long Beach, California. Worms were shipped in seawater in plastic bags at ambient
temperature via overnight courier. Upon arrival at MPSL, worms were allowed to acchimate gradually to
28 %o with < 2 %o daily incremental salinity adjustments at a temperature of 20°C. Once acclimated, the
worms were maintained at least 48 h, and no longer than 10 days, before the start of a test.

Test containers consisted of one liter glass beakers. each containing 2 cm of sediment and filled
to the 700 ml line with 28%so0 sea water. Sea water was adjusted to the appropriate salinity using spring
water or distilled well water. After test sediment and overlying water were allowed to equilibrate for 24 h,
five worms were placed in each of five replicate beakers. and 28%o0 sea water was added up to the one-
liter line. A negative sediment control consisting of five replicates of Yaquina Bay sediment was tncluded
with each set of samples tested. Test chambers were aerated and illuminated continuously during the 20-

day test period. Worms were fed TetraMin® every 2 days. and overlying water was renewed every 3 days.
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After 20 days, samples were sieved through a 0.5 mm Nitex screen, and the number of surviving
worms recorded. Surviving worms from each replicate were wrapped in a piece of pre-weighed aluminum
foil, and placed in a drying oven until reaching a constant weight. Each foil packet was then weighed to the

nearest 0.1mg. Worm survival and mean weight/worm for each replicate was calculated as follows:

Percent worm survival = Number of surviving worms x 100

5

Mean weight/worm = Total weight - foil weight x 100

# surviving worms

Positive control reference tests were conducted concurrently with each sediment test using
cadmium chlaride as a reference toxicant. In these tests, worm mortality was recorded in three replicates
of four cadmium concentrations after a 96 h water-only exposure. A dilution water contro} consisting of

one micron-filtered Granite Canyon sea water was included in each test.

2.5 Nebalia Tests

Tests using Nebalia pugettensis followed ASTM (1992) procedures for amphipods. Test
organisms were collected from Elkhorn Slough near Moss Landing, California. Animals were held at
ambient water temperature and salinity in a 20-gallon aquarium filled to several cm with Moss Landing
beach sand until the day of the test. Sediment sample preparation and test protocol was identical to that
described for Ampelisca. The home sediment control consisted of Moss Landing beach sand. Positive
control reference tests were conducted concurrently with each sediment test using cadmium chloride as a
reference toxicant. In these tests, Nebalia mortality was recorded. in three replicates of four cadmium
concentrations after 2 96 b water-only exposure. A dilution water control consisting of one micron-filtered

Granite Canyon sea water was included in each test.

2.6 Mussel Larval Development Tests

The bay mussel (Mytilus edulis) larval development test was conducted on all pore water samples.
Details of the test protoco! are given in ASTM (1992). A brief description of the method follows.

Mussels were shipped via overnight courier and held at MPSL at ambient temperature (11-13 °C)
and salinity (32-34%0) until testing. On the day of a test, adult mussels were transferred to 25 °C water to
induce spawning through heat stress. Sperm and eggs were mixed in 28%o water to give a final sperm-to-

egg ratio of 15 to 1. After approximately 20 minutes, fertilized eggs were rinsed on a 25 i screen to
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remove excess sperm. Embryos were distributed to the test containers after approximately 90% of the
embryos exhibited first cell cleavage (approximately 1 hour). -

Test containers were polyethylene-capped, sea water-leached, 20 ml glass scintillation vials
contéining 10 mls of test solution. Each test container was inoculated with approximately 250 embryos
(25/ml). Porewater samples were tested at 28 * 2 %o. Low salinity samples were adjusted to 28%o using
frozen seawater brine. Controls consisted of one micron-filtered Granite Canyon sea water adjusted to
28%o, and a separate brine control consisting of sea water brine adjusted to 28%o with distilled waier. A
positive control reference test was conducted concurrently with each test using a dilution series of
cadmium chloride as a reference toxicant.

After a 48 hour exposure period, larvae were fixed in 5% buffered formalin. All larvae in each
container were examined under an inverted light microscope at 100x to determine the proportion of
normally developed larvae as described in ASTM (1992). The percentage normally developed larvae was
calculated as:

Observed number of live normal larvae x 100

Mean number of live embryos inoculated at start of test

2.7 Sea Urchin Larval Development Tests

The purple sea urchin (Srrongylocemrofus purpurarus) larval development test was conducted on
all porewater samples. Details of the test protocol are given in Dinnel (1992). A brief description of the
method follows.

Sea urchins were collected from the Monterey County coast near Granite Canyon and held at
MPSL at ambient seawater temperature and salinity until testing. Adult sea urchins were held in complete
darkness to preserve gonadal condition. On the day of a test, urchins were induced to spawn in air by
injection with 0.3 ml of 0.5M KCI. Eggs and sperm collected from the urchins were mixed in seawater at a
500 to 1 sperm to egg ratio, and embryos were distributed to the test containers within one hour of
fertilization. Test containers were polyethylene-capped. seawater-leached. 20 ml glass scintillation vials
containing 5 mls of porewater. Each test container was inoculated with approximately 150 embryos
(30/ml). Laboratory contrals were included with each set of samples tested. Controls included a dilution
control consisting of MPSL seawater and a brine control with all samples that required brine adjustment.
Tests were conducted at ambient seawater salinity * 2%o0. A positive control reference test was conducted
concurrently with each porewater test using a dilution series of copper chloride as a reference toxicant.

After an exposure period of 72 hours, larvae were fixed in 5% buffered formalin. Approximately

one hundred larvae in each container were examined under an inverted light microscope at 100x to
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determine the proportion of normally developed larvae as described by Dinnel (1992).

Percent normal development was calculated as:

Number of normally developed larvae  x 100

Total number of larvae counted

The sea urchin larval development test was also conducted at the sediment- water interface of
intact sediment core samples . Test containers consisted of a 37 um screen tube placed within lem of the
surface of an intact sediment core. Seawater at ambient salinity was poured into the screen tube at the
surface of each core and allowed 1o equilibrate for 24 hours before the start of a test. Sea urchin embryos
were prepared as described above and approximately 250 embryos were introduced into each screen tube.
Laboratory controls consisted of Yaquina Bay amphipod home sediment from Northwestern Aquatic
Sciences. After an exposure period of 72 hours, screen tubes were removed from the sediment cores and
flushed with seawater. Larvae were rinsed into 20 ml scintillation vials and fixed in 5% buffered formalin.
One hundred larvae in each container were examined under an inverted light microscope at 100x to
determine the proportion of normally developed larvae as described by Dinnel (1992). Percent normal

development was calculated as:

Number of normally developed larvae  x 100

Total number of larvae

3.0 Quality Assurance and Evaluation

This section assesses adherence to QA/QC guidehines established for the toxicity tests used in the
BPTCP project. and summarized in the BPTCP Quality Assurance Project Plan (QAPP; 1993). Section 3.1
lists the test acceptability criteria from published protocols for all tests. Section 3.2 shows a Quality
Assurance checklist that notes compliance for all tests with each of these criteria. Each Leg number in
Table 2 corresponds to a single test. Criteria that have been met are noted with a “v'” in the checklist, and
departures from the criteria are noted with a number instead of a “v"".  Section 3.3 gives a description of
QC departure by sample . and assigns an evaluation code for each category of QC problem. Section 3.4

evaluates each QC problem individually, and assesses overall data acceptability.
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31

Test Acceptability Criteria

This section lists QA/QC test acceptability criteria for each toxicity test performed on samples

collected for the San Francisco Reference Site Study. Quality control criteria are taken from published

protocols with modifications outlined in the BPTCP Quality Assurance Project Plan (1993).

Amphipod sediment test using Ampelisca (Protocol: ASTM, 1992)

Ref # Quality control criterion

1 The mean control survival should be at = 90%.

2 Survival in each control replicate should be 2 80%.

3 Home sediment sample should be included in each test.

4 A reference toxicant test must be run concurrently with each test.

5 Sediment can be held no longer than 14 days between the time of collection and test start date.

6 Amphipods can be held in the lab no longer than 14 days between time of collection and test start
date.

7 Amphipods must be acclimated to test conditions for at least 48 hours before start of test.

8 Dissolved oxygen levels in each sample should range between 5.09 and 8.49 mg/L (6-100%
saturation at 13°C).

5 Salinity of each sample should be 28+3 %o during the test.

10 Temperature of each sample should be 15+2°C during the test.

1] Dissolved oxveen precision and accuracy must be less than or equal to 10%.

12 pH precision and accuracy must be less than or equal to 10%.

13 Salinitv precision and accuracy must be less than or equal to 10%.

14 Ammonia precision and accuracy must be less than or equal to 30%.

15 Sulfide precision and accuracy must be less than or equal to 30%.
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Amphipod sediment test using Eohaustorius (Protocol: ASTM, 1992)

Ref # Quality control criterion

16 The mean control survival should be > 90%.

17 Survival in each controi replicate should be 2 §0%.

18 Home sediment sample should be included in each test.

19 A reference toxicant test must be run concurrently with each test.

20 Sediment can be held no longer than 14 days between the time of collection and test start date.

21 Amphipods can be held in the lab no longer than 14 days between time of collection and test start
date.

22 Amphipods must be acclimated to test conditions for at least 48 hours before start of test.

23 Dissolved oxygen levels in each sample should range between 5.09 and 8.49 mg/L (60-100%
saturation at 15°C).

24 Salinity of each sample should be 28+3 %o during the test.

25 Temperature of each sample should be 15x2°C during the test.

26 Dissolved oxygen precision and accuracy must be less than or equal to 10%.

27 pH precision and accuracy must be less than or equal to 10%.

28 Salinity precision and accuracy must be less than or equal to 10%.

29 Ammonia precision and accuracy must be less than or equal to 30%.

30 Sulfide precision and accuracy must be less than or equal to 30%.
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Amphipod porewater test using Eohaustorius

Ref # Quality control criterion

31 Amphipods can be held in the lab no longer than 14 days between time of collection and test start
date.

32 Amphipods must be acclimated to test conditions for at least 48 hours before start of test.

33 Dissolved oxygen levels in each sample should range between 5.09 and 8.49 mg/L (60-100%
saturation at 15°C).

34 Salinity of each sample should be 28+3 %o during the test.

35 Temperature of each sample should be 15+2°C during thF: test.

36 Dissolved oxygen precision and accuracy must be less than or equal to 10%.

37 pH precision and accuracy must be less than or equal to 10%.

38 Salinity precision and accuracy must be less than or equal to 10%.

39 Ammonia precision and accuracy must be less than or equal to 30%.

40 Sulfide precision and accuracy must be less than or equal to 30%.
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Amphipod intact sediment core test using Eohaustorius (Protocol: ASTM, 1992)

Ref # Quality control criterion

41 The mean control survival should be > 90%.

42 Survival in each control replicate should be = 80%.

43 Home sediment sample should be included in each test.

44 A reference toxicant test must be run concurrently with each test.

45 Sediment can be held no longer than 14 days between the time of collection and test start date.

46 Amphipods can be held in the lab no longer than 14 days between time of collection and test start
date.

47 Amphipods must be acclimated to test conditions for at least 48 hours before start of test.

48 Dissolved oxygen levels in each sample should range between 5.09 and 8.49 mg/L (60-100%

saturation at 15°C).

49 Salinity of each sample should be 28+3 %o during the test.

50 Temperature of each sample should be 15+2°C during the test.

51 Dissolved oxygen precision and accuracy must be less than or equal to 10%.
52 pH precision and accuracy must be less than or equal to 10%.

53 Salinity precision and accuracy must be less than or equal to 10%.

54 Ammonia precision and accuracy must be Jess than or equal to 30%.

55 Sulfide precision and accuracy must be less than or equal to 30%.
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Mussel porewater test using Mytilus (Protocol: ASTM, 1992)

Ref # Quality control criterion

56 70% of the embryos inoculated into control test containers must develop normally.

57 Reference toxicant test control must be greater than or equal to 70% normal.

58 Brine control must be greater than or equal to 70% normal.

59 A reference toxicant test must be run concurrently with each test.

60 All test organisms must be obtained from the same location.

61 Test must be inoculated with embryos within four hours of fertilization.

62 Dissolved oxygen must be measured at the start and end of the test.

63 Dissolved oxygen levels in each sample should range between 5.09 and 8.49 mg/L (60-100%
saturation at 15°C).

64 Salinity of each sample should be 28+2 %o during the test.

65 Temperature of each sample should be 15+2°C during the test.

66 Dissolved oxygen precision and accuracy must be less than or equal to 10%.

67 pH precision and accuracy must be less than or equal to 10%.

68 Salinity precision and accuracy must be less than or equal to 10%.

69 Ammonia precision and accuracy must be less than or equal to 30%.

70 Sulfide precision and accuracy must be less than or equal to 30%.
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Neanthes tests (Protocol: Puget Sound Protocols 1991)

Ref # Quality control criterion

71 The mean control survival should be > 90%.

72 Survival in each control replicate should be > 8§0%.

73 A reference toxicant test must be run concurrently with each test.

74 Sediment can be held no longer than 14 days between the time of collection and test start date.
75 Worms can be held in the lab no longer than 14 days between time of collection and test start
date. '

76 Worms must be acclimated to test conditions for at least 48 hours before start of test.

77 Dissolved oxygen levels in each sample should range between 4.62 and 7.71 mg/L (60-100%
saturation at 20°C).

78 Salinity of each sample should be 28+2 %o during the test.

79 Temperature of each sample should be 20+2°C during the test.

80 Dissolved oxygen precision and accuracy must be less than or equal to 10%.

81 pH precision and accuracy must be less than or equal to 10%.

82 Salinity precision and accuracy must be less than or equal to 10%.

83 Ammonia precision and accuracy must be less than or equal to 30%.

84 -Sulfide precision and accuracy must be less than or equal to 30%.
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Leptostracan sediment test using Nebalia (Protocol: adapted from ASTM (1992}, for Amphipods)

Ref # Quality control criterion

85 The mean control survival should be > 90%.

86 Survival in each control replicate should be » 80%.

87 Home sediment sample should be incjuded in each test.

88 A reference toxicant test must be run concurrently with each test.

89 Sediment can be held no longer than 14 days between the time of collection and test start date.

90 Leptostracans can be held in the lab no longer than 14 days between time of collection and test
start date.

91 Leptostracans must be acclimated to test conditions for at least 48 hours before start of test.

92 Dissolved oxygen levels in each sample should range between 5.09 and 8.49 mg/L (60-100%
saturation at 15°C).

93 Salinity of each sample should be 2823 %o during the test.

94 Temperature of each sample should be 15+2°C during the test.

95 Dissolved oxygen precision and accuracy must be less than or equal to 10%.

96 pH precision and accuracy must be less than or equal to 10%.

97 Salinity precision and accuracy must be less than or equal to 10%.

98 Ammonia precision and accuracy must be less than or equal to 30%.

99 Sulfide precision and accuracy must be less than or equal to 30%.
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Strongylocentrotus purpuratus pore water test (Protocol: Dinnel, 1992)

Ref # Quality control criterion

100 The mean reference control survival should be > 70%.

101 The mean brine control survival should be > 70%.

102 A reference toxicant test must be run concurrently with each test.

103 Dissclved oxygen levels in each sample should range between 4.91 and 8.19 mg/L (60-100%

saturation at 15°C).

104 Salinity of each sample should be ambient = 2 %o during the test.

105 Temperature of each sample should be 15+2°C during the test.

106 Dissolved oxygen precision and accuracy must be less than or equal to 10%.
107 pH precision and accuracy must be less than or equal to 10%.

108 Salinity precision and accuracy must be less than or equal to 10%.

109 Ammonia precision and accuracy must be less than or equal to 30%.

110 Sulfide precision and accuracy must be less than or equal to 30%.
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Sediment-water interface test using Strongylocentrotus purpuratus (Protocol: adapted from Dinnel,
1992)

Ref # Quality control criterion

111 The mean reference control survival should be = 70%.

112 The mean brine control survival should be 2 70%.

113 A reference toxicant test must be run concurrently with each test.

114 Dissolved oxygen levels in each sample should range between 4.91 and 8.19 mg/L (60-100%

saturation at 15°C).

115 Salinity of each sample should be ambient + 2 %o during the test.

116 Temperature of each sample should be 1522°C during the test.

117 Dissolved oxygen precision and accuracy must be less than or equal to 10%.
118 pH precision and accuracy must be less than or equal to 10%.

119 Salinity precision and accuracy must be less than or equal to 10%.

120 Ammonia precision and accuracy must be less than or equal to 30%.

121 Sulfide precision and accuracy must be less than or equal to 30%.
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3.2. Summary of QC test acceptability

Table 2. Checklist indicating adherence to QC test acceptability criteria cutlined in Section 3.1. Each Leg
corresponds to a single toxicity test. Reference numbers for criteria match with those in Section 3.1.

"¢ indicates adherence to QC criterion. Numbers indicate a departure from the given criterion; eacn of
these items is explained in detail for each sample in Table 3.

Ampelisca abdita sediment test 31 35 37a 37b
1 Control mean 2 90% 1 1 s v
2 All control replicates » 80% v 2 v v
3 Reference sediment sample included v v v v
4 Reference toxicant test run v v v v
5 < 2 weeks sediment holding period v v v v
6 < 2 weeks amphipod holding period v v v v
7 > 48 hr amphipod acclimation period 7 v 7 v
8 5.09< DO« 8.49 mg/l 8 8 v v
9 Salinity 28+3 %o v v 9 v
10 Temperature 1522°C v v v v
11 DO Precision /Accuracys 10% v v v v
12 pH Precision/Accuracys 10% v v v v
13 Salinity Precision/Accuracys 10% v v v v
14 Ammonia Precision/Accuracys< 30% v v v 14
15 Sulfide Precision/Accuracys< 30% v v v v
Eohaustorius sediment test 31 35 37a 37b
16 Control mean 2 90% v v v v
17 All control replicates 2 80% v v v v
18 Reference sediment sample included v v v v
19 Reference toxicant test run v v v v
20 < 2 weeks sediment holding period v v v v
21 < 2 weeks amphipod holding period v v v v
22 > 48 hr amphipod acclimation period v v v v
23 5.09< DO« 8.49 mg/i v 23 23 23
24 Salinity 28+3 %o v 24 v v
25 Temperature 15£2°C v v v v
26 DQ Precision /Accuracys 10% v v v v
27 pH Precision/Accuracys 10% v v v v
28 Salinity Precision/Accuracys 10% v v v v
29 Ammonia Precision/Accuracyz 30% v v 29 v
30 Sulfide Precision/Accuracys 30% v v v v
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Eohaustorius porewater test 31 35 37a 37b
32 > 48 hr amphipod acclimation period v v v v
33 5.09< DO« 8.49 mg/l v 33 33 33
34 Salinity 28+3 %0 v 34 v v
35 Temperature 15£2°C v v v v
36 DO Precision /Accuracy< 10% v v v v
37 pH Precision/Accuracy< 10% v v v v
38 Salinity Precision/Accuracys 10% v v v v
39 Ammonia Precision/Accuracy < 30% v v v v
40 Sulfide Precision/Accuracys 30% v v v v
Eohaustorius intact core test 31 35 37a 37b
41 Control mean > 90% v v NA NA
42 All control replicates > 80% v v NA NA
43 Reference sediment sample included v v NA NA
44 Reference toxicant test run v v NA NA
45 < 2 weeks sediment holding period v v NA NA
46 < 2 weeks amphipod holding period v v NA NA
47 > 48 hr amphipod acclimation period v v NA NA
48 5.09< DO« 8.49 mg/l v v NA NA
49 Salinity 28+3 %o v v NA NA
50 Temperature 1522°C v v NA NA
51 DO Precision /Accuracys 10% v v NA NA
52 pH Precision/Accuracy< 10% v v NA NA
53 Salinity Precision/Accuracys 10% v v NA NA
54 Ammonia Precision/Accuracy< 30% v v NA NA
55 Sultide Precision/Accuracys 30% v v NA NA

(8]
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Mytilus edulis development test 31 35 37a 37b
56 70% of introduced embryos result in normal v NA v v
57 Reference control normal > 70% v NA v v
58 Brine control normal > 70% v NA v v
59 Reference toxicant test run v NA v v
60 All animals obtained from same location v NA v v
61 Test inoculated within 4 hours v NA v v
62 Initial and final DO and pH measured v NA v v
63 5.09 < DO <8.49 mg/l v NA 63 6
64 Salinity 28+2 %o v NA v v
65 Temperature 1522 °C v NA v v
66 DO Precision /Accuracy < 10% v NA v v
67 pH Precision/Accuracy < 10% v NA v v
68 Salinity Precision/Accuracy < 10% v NA v v
69 Ammonia Precision/Accuracy < 30% v NA v v
70 Sulfide Precision/Accuracy < 30% v NA v v
Neanthes sediment test 31 35 37a 37b
71 Home sediment mean > 90% NA v 71 v
72 Each home sediment replicate = 80% NA v v/ v
73 Reference toxicant test run NA v v v
74 < 2 weeks sediment holding period NA v v v
75 < 2 weeks Neanthes holding period NA v v v
76 > 48 hr Neanthes acclimation period NA v v v
77 4.62< DO < 7.71 mg/l NA 77 77 v
78 Salinity 28=2 %o NA v 78 78
79 Temperature 2022 °C NA v v v
80 DO Precision /Accuracy < 10% NA 80 v v
81 pH Precision/Accuracy < 10% NA v v v
82 Salinitv Precision/Accuracy < 10% NA v v v
83 Ammonia Precision/Accuracy < 30% NA v v v
84 Sulfide Precision/Accuracy < 30% NA v v v
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Nebalia pugettensis sediment test

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

Contrel mean > 90%

All control replicates > 80%
Reference sediment sample included
Reference toxicant test run

< 2 weeks sediment holding period
< 2 weeks amphipod holding period
> 48 hr amphipod acclimation period
5.09 < DO < 8.49 mg/l

Salinity 28+3 %o

Temperature 15+2°C

DO Precision /Accuracy < 10%

pH Precision/Accuracy < 10%
Salinity Precision/Accuracy s 10%
Ammonia Precision/Accuracy < 30%
Sulfide Precision/Accuracy ¢ 30%

Strongylocentrotus purpuratus Development test

100
101
102
103
104
105
106
107
108
109
110

Reference control normal > 70%

Brine control normal = 70%
Reference toxicant test run

491 < DO < 8.19 mg/l

Salinity ambient = 2 %o

Temperature 1522 “C

DO Precision /Accuracy < 10%

pH Precision/Accuracy < 10%

Salinity Precision/Accuracy < 10%

Ammonia Precision/Accuracy ¢ 30%

Sulfide Precision/Accuracy < 30%

BPTCP Toxicity Testing group QA Report

31 35 37a 37b
NA v 85 NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
NA v v NA
31 35 37a 37b
v v v v
v v v v
v v v v
103 103 v 103
v v v v
v v v v
v v v 106
v v v v
v v v v
v v v v
v v v v
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Strongylocentrotus sediment-water interface test 31 35 37a 37b
111 Reference control normal > 70% e Ve
112 Brine control normal 2> 70% v e
113 Reference toxicant test run V4 v
il4 491 < DO < 8.19mg/l o 114
115 Salinity 34+2%0 115 v
116 Temperature 152 °C v

o
—
~1

117 DO Precision /Accuracy < 10%

118 pH Precision/Accuracy < 10%

119 Salinity Precision/Accuracy < 10%
120 Ammonia Precision/Accuracy < 30%
121 Suifide Precision/Accuracy < 30%

NENNNSSNANNSNAN
SNNSNSSNNANSNSN

NENNSSNS
RN
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3.3 Departures from Quality Control Criteria

Table 2. Details of quality control departures by sample number. QC departures are listed for each sample and for
each test protocol. "Code" denotes test acceptability based on severity of QC departures: -3 indicates minor
problems that are likely to have little to no impact on data assessment; -5 indicates problems of minor concern that
should be evaluated on an individual basis. "Test" codes are as follows: Aa = Ampelisca abdita; EeH =
Eohaustorius estuarius test in homogenized sediment; EeP = Eohaustorius pore water test; Me = Myrilus edulis
development test; Na = Neanthes arenaceodentata ; Np = Nebalia pugetrensis; SpD = Strongylocentrotus
purpuratus development test; Spl = Strongylocentrotus test at sediment-water interface of intact cores. Units are:

mg/L for dissolved oxygen (DO); and %o for salinity measurements.

Station No. IDOrg. Leg Test QC Departures Code

20005 1219 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20005 1220 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20005 1221 31 Aa | Control mean =85%; amphipod acclimation -5

time was 6 hours.

20006 1222 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20006 1223 31 Aa Control mean = 83%; amphipod acclimation -5

time was 6 hours.

20006 1224 31 Aa Control mean = 85%: amphipod acclimation -5

time was 6 hours.

20007 1225 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20007 1226 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20007 1227 31 Aa Control mean = 85%; amphipod acclimation -3

time was 6 hours.
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20008 1228 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20008 1229 31 Aa Conirol mean = 85%; amphipod acclimation -5

time was 6 hours.

20008 1230 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20009 1231 31 Aa Control mean = 85%; amphipod acclimation -5

time was 6 hours.

20009 1232 31 Aa Control mear = 85%; amphipod acclimation -5
time was 6 hours; DO =8.51

20009 1233 31 Aa Conirol mean = 85%; amphipod acclimation -5

time was 6 hours.

20005 1398 35 Aa Control mean = 81%; two control reps had 70% | -5
and 75% survival.

20005 1398 35 Ee H Final salinity = 32 -3

20005 1398 35 Na DO precision = 11.2% -3

20003 1398 35 SpD Initial DO = 8.35; final DO =8.71 -3

20005 1399 35 Aa Control mean = 81%; two control reps had 70% | -5
and 75% survival; initial DO = 8.71

20005 1399 35 Ee H Final salinity = 32 -3

20003 1399 35 Na DO precision=11.2% -3

20005 1399 35 SpD Initial DO = 8.71; final DO = 9.04 -3

20005 1400 35 Aa Control mean = 81%: two control reps had 70% | -5
and 75% survival, initial DO =8.77

20005 1400 35 Na DO precision = 11.2% -3

20005 1400 35 SpD Initial DO =8.6; final DO =9.6 -3

20005 1401 35 Aa Control mean = 81%: two control reps had 70% | -5
and 75% survival; initial DO = 8.98

20005 1401 35 Na DO precision = 11.2% -3

20003 1401 335 SpD Initial DO = 8.62; final DO =9.18 -3
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20005 1402 35 Aa Control mean = 81%; two control reps had 70% | -5
and 75% survival: initial DO = 8.55

20005 1402 35 EeH Initial DO = 8.56; final salinity = 32 -3
20005 1402 35 Na DO precision = 11.2% -3
L 20005 1402 35 SpD Initial DO = 8.74; final DO = 8.74 -3
20006 1403 35 Aa Control mean = 81%; two control reps had 70% -5

and 75% survival.

20006 | 1403 35 Na DO precision = 11.2% -3
20006 1403 35 SpD Initial DO = 8.52; final DO = 8.58 -3
20007 1404 35 Aa Control mean = 81%; two control reps had 70% -5

and 75% survival.

20007 1404 35 Na DO precision = 11.2% -3
20007 1404 35 SpD Initial DO = 8.32; final DO =9.02 -3
20007 1405 35 Aa Control mean = 81%; two control reps had 70% -3

and 75% survival.

20007 1405 35 Na DO precision=11.2% -3
20007 1405 35 SpD Initial DO =8.38; final DO =9.4] -3
20007 1406 35 Aa Control mean = 8§1%; two control reps had 70% -5

and 75% survival.

20007 1406 35 Na DO precision=11.2% -3
20007 1406 .33 SpD Initial DO = 8.44; final DO =9.44 -3
20009 1407 35 Aa Control mean = 81%:; two contro!l reps had 70% -5

and 75% survival.

(8]

20009 1407 35 EeP New renewal salinity = 34 -
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20009 1407 35 Na DO precision=11.2% . -3
20009 1407 35 SpD Initial DO = 8.52, final DO = 8.55 -3
20009 1408 35 Aa Control mean = §1%; two control reps had 70% -5

and 75% survival; initial DO =9.10

20009 1408 35 Ee H Final salinity = 32 -3
20009 1408 35 EeP Initial DO = 8.78; new renewal salinity = 34 -3
20009 1408 35 Na DO precision = 11.2%; initial DO = 7.94‘ -3
20009 1408 35 SpD Initial DO = 8.47 -3
20009 1409 35 Al Control mean = 81%; two control reps had 70% -5
and 75% survival; initial DO = 9.28, final DO =
8.51
20009 1409 35 EeP Initial DO = 8.61; new renewal salinity = 34 -3
20009 1409 35 Na DO precision = 11.2%; initial DO = 8.43 -3
20009 1409 35 SpD Initial DO = 8.76, final DO =8.24 -3
20010 1410 35 Aa Control mean = 81%; two control reps had 70% -5

and 75% survival; initial DO = 9.09

20010 1410 35 Ee P Initial DO = 8.57 -3
20010 1410 35 Na DO precision = 11.2%; initial DO = 8.32 -3
20010 1410 35 SpD. | Initial DO =8.74: final DO =8.39 -3
20011 1411 35 Aa Control mean = 81%; two control reps had 70% -5

and 75% survival.

20011 1411 35 Ee P Old renewal salinity = 32 -3
20011 1411 35 Na DO precision = 11.2% -3
20011 1411 35 SpD Initial DO = 8.82 -3
20005 1461 37a Aa Amphipod acclimation < 48 hours -5
20005 1461 37a Ee H Ammonia accuracy = 33%. initial DO = 8.56 -3
20005 1461 37a EeP New renewal DO = 8.67: old renewal DO=R.66 | -3
20005 1461 37a Na Control mean = 88% -5
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20005 1461 37a Np Control mean = 85% . -5
20005 1461 37b Aa Ammonia precision = 33.6% -3
20005 1461 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20005 1461 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;

final DO accuracy = 17.8%

20005 1462 37a Aa Amphipod acclimation < 48 hours -5
20005 1462 37a Ee H Ammonia accuracy = 33% -3
20005 1462 37a Na Control mean = 88% -5
20005 1462 37a Np Control mean = 85% -5
20005 1462 37b Aa Ammonia precision = 33.6% -3
20005 1462 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20005 1462 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;

final DO accuracy = 17.8%

20005 1463 37a Aa Amphipod acclimation < 48 hours -5
20005 1463 37a Ee H Ammonia accuracy = 33% -3
20005 1463 37a Na Control mean = 88% -5
20005 1463 37a Np Control mean = 85% -3
20005 1463 37b Aa Ammonia precision = 33.6% -3
20003 1463 37b SpD Initial DO precision = 10.3%; 1nitial DO -3

accuracy = 17.3%; final DO precision = 15.9%:

final DO accuracy = 17.8%

20005 1463 37b Spl Initial DO precision = 10.3%; iniual DO -3
accuracy = 17.3%: final DO precision = 15.9%: .

final DO accuracy = 17.8%

20007 1464 37a Aa Amphipod acclimation < 48 hours -3

20007 1464 37a Ee H Ammonia accuracy = 33% -3

(O3]
o
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20007 1464 37a Na Control = 88% - -5
20007 1464 37a Np Control =85% -5
20607 1464 37b Aa Ammonia precision = 33.6% -3
20007 1464 37b | EeH Initial DO = 9.1 -3
20007 1464 37b | EeP Final DO = 8.87 -3
20007 1464 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%; initial DO = 8.64;
final DO =9.29

20007 1464 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%; final DO = 8.86

20007 1465 37a Aa Amphipod acclimation < 48 hours -5
20007 1465 37a EeH Ammonia accuracy = 33% -3
20007 1465 37a Na Control mean = 88% -5
20007 1465 37a Np Control mean = 85% -5
20007 1465 37b Aa Ammonia precision = 33.6% -3
20007 1465 37b Ee H Initial DO =9.14 -3
20007 1465 37b EeP Old renewal DO = 8.97: final DO =5.01 -3
20007 1465 37b SpD Initial DO precision = 10.3%; inittal DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%; initial DO = 8.23:
final DO =9.32

20007 1465 37b Spl Initial DO precision = 10.3%; 1initial DO -3
accuracy = 17.3%; final DO precision = 15.9%:

final DO accuracy = 17.8%

20007 1466 37a Aa Amphipod acclimation < 48 hours -5

20007 1466 37a Ee H Ammonia accuracy = 33% -3
20007 1466 37a Na Control mean = 88% -5
20007 1466 37a Np Control mean = 85% -5
20007 1466 37b Aa Ammonia precision = 33.6% -3

31
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20007 1466 37b EeP 0ld renewal DO = 8.92; final DO = 9.03 -3
20007 1466 37b Me Initial DO = 8.7 -3
20007 1466 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%; final DO =9.28

20007 1466 37b Spl Initial DO precision = 10.3%; inital DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20006 1467 37a Aa Amphipod acclimation < 48 hours -5
1 1467 37a EeH Ammonia accuracy = 33% -3
i 1467 37a Na Control mean = 88% -5
\ -] 1467 37a Np Control mean = 85% -5

| 1467 37b Aa Ammonia precision = 33.6% -3

1467 37b EeH Initial DO = 8.96 -3
} 1467 37b | EeP | Final DO =8.89 3
' 1467 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%:
final DO accuracy = 17.8%; initial DO = 8.34;
final DO =9.29

’ ; - }f( 1467 37b Spl Initial DO precision = 10.3%: initial DO -3
Y nE accuracy = 17.3%; final DO precision = 15.9%:
final DO accuracy = 17.8%; final DO = 8.62
20006 1468 37a Aa Amphipod acclimation < 48 hours -5
20006 1468 37a Ee H Ammonia accuracy = 33% -3
20006 1468 37a Na Control mean = 88% -5
20006 1468 37a Np Control mean = 85% -5
200006 1468 37b Aa Ammonia precision = 33.6% -3
20006 1468 37b Ee H Initial DO =9.28 -3
20006 1468 37b EeP Old renewal DO = 8.75: final DO = 9.03 -3

OS]
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20006 1468 37b SpD Initial DO precision = 10.3%; initial DO -3
' accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%; initial DO = 8.34,
final DO =9.27

20006 1468 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.5%;

final DO accuracy = 17.8%

20006 1469 37a Aa Amphipod acclimation < 48 hours -5
20006 1469 37a Ee H Ammonia accuracy = 33% -3
20006 1469 37a Na Control mean = 88% -5
20006 1469 37a Np Control mean = 85% -5
20006 1469 37b Aa Ammonia precision = 33.6% -3
20006 1469 37b Ee H Initial DO =9.17 -3
20006 1469 37b EeP Old renewal DO =8.74; final DO = 8.99 -3
20006 1469 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%; initial DO = 8.39,
final DO =9.25

20006 1469 37b Sp1I Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20009 1470 37a Aa - Amphipod acclimation < 48 hours -5
20009 1470 Ee H Ammonia accuracy = 33% -3
20009 1470 Na Control mean = 88%; old renewal DO = 8.06; -5

old renewal salinity = 31

20009 1470 Np Control mean = 85% -5
20009 1470 37b | Aa Ammonia precision = 33.6% 3
20009 1470 37b SpD Initial DO precision = 10.3%; initia]l DO -3

accuracy = 17.3%: final DO precision = 15.9%;
final DO accuracy = 17.8%
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20009 1470 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20012 1471 37a Aa Amphipod acclimation < 48 hours -5
20012 1471 37a Ee H Ammonia accuracy = 33%; initial DO = 8.68 -3
20012 1471 37a Na Control mean = 88%: old renewal salinity = 31; | -3

final salinity = 31; old renewal DO = 8.08

200612 1471 37a Np Control mean = 85% -5
20012 1471 37b Aa Ammonia precision = 33.6% -3
20012 1471 37b SpD Initial DO precision = 10.31%: initial DO -3

accuracy = 17.3%; final DO precision = 15.9%:
final DO accuracy = 17.8%

20012 1471 37b Spl Initial DO precision = 10.3%: initial DO -3
accuracy = 17.3%; final DO precision = 15.9%:
final DO accuracy = 17.8%

20013 1472 37a Aa Amphipod acclimation < 48 hours; final salinity | -5
=32

20013 1472 37a EeH Ammonia accuracy = 33% -3

20013 1472 37a Na Control mean = 88%; inmual DO =7.78; old -5

renewal DO = 7.96; final salinity = 32

20013 1472 37a Np Control mean = 85% -5
20013 1472 37a Spl Initial salinity = 28 -3
20013 1472 37b Aa Ammonia precision = 33.6% -3
20013 1472 37b SpD Initial DO precision = 10.3%: initial DO -3

accuracy = 17.3%: final DO precision = 15.9%:

final DO accuracy = 17.8%

20013 1472 37b Spl Initial DO precision = 10.3%: initial DO -3
accuracy = 17.3%: final DO precision = 15.9%;
final DO accuracy = 17.8%

20013 1473 37a Aa Amphipod acclimation < 48 hours, final salinity -5
=32
20013 1473 37a Ee H Ammonia accuracy = 33%; initial DO = 8.7 -3
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20013 1473 37a Ee P New renewal DO =8.74 . -3
20013 1473 37a Na Control mean = 88% -5
20013 1473 37a Np Control mean = 85% -5
20013 1473 37b Aa Ammonia precision = 33.6% . -3
20013 1473 37 SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20013 1473 37b Spl Initial DO precision = 10.3%; 1nitial DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20013 1474 37a Aa Amphipod acclimation < 48 hours -5
20013 1474 37a Ee H Ammonia accuracy = 33% -3
20013 1474 37a Na Control mean = 88% -5
20013 1474 37a Np Control = 85% -5
20013 1474 37b Aa Ammonia precision = 33.6% -3
20013 1474 37b SpD Initial DO precision = 10.3%; 1initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20013 1474 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;

final DO accuracy = 17.8%

20014 1475 37a Aa Amphipod acclimation < 48 hours -3
20014 1475 37a Ee H Ammonia accuracy = 33% -3
20014 1475 37a Na Control mean = 88%; 1nitial DO = 7.84; final -5
salinity = 32
20014 1475 37a Np Control mean = 85% -5
20014 1475 37a Spl Initial salinity = 29 -3
20014 1475 37b Aa Ammonia precision = 33.6% -3
20014 1475 37b Spb Initial DO precision = 10.3%: initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

2
i



Marine Pollution Studies Laboratory BPTCP Toxicity Testing group QA Report

20014 1475 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20014 1476 37a Aa Amphipod acclimation < 48 hours, final salinity -5
=32

20014 1476 37a Ee H Ammonia accuracy = 33%; initial DO = 8.58 -3

20014 1476 37a Na Control mean = 88% -5

20014 1476 37a Np Control mean = 85% -5

20014 1476 37b Aa Ammonia precision = 33.6% -3

20014 1476 37b SpD Initial DO precision = 10.3%; initial DO -3

accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20014 1476 37b Spl Initial DO precision = 10.3%; initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;
final DO accuracy = 17.8%

20014 1477 37a Aa Amphipod acclimation < 48 hours -5
20014 1477 37a Ee H Ammonia accuracy = 33%; 1initial DO = 8.69 -3
20014 1477 37a Ee P New renewal DO = 8.56 -3
20014 1477 37a Na Control mean = 88% -5
20014 1477 37a Np Control mean = 85% -5
20014 1477 37a Aa Ammonia precision = 33.6% -3
20014 1477 37a SpD Initial DO preciston = 10.3%; initial DO -3

&

accuracy = 17.3%; final DO precision = 15.9%:;

final DO accuracy = 17.8%.

20014 1477 37a Spl Initial DO precision = 10.3%: initial DO -3
accuracy = 17.3%; final DO precision = 15.9%;

final DO accuracy = 17.8%

)
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3.4 Quality Assurance Discussion and Evaluation.

Evaluation codes listed in Table 2 can be summarized as follows: -4 = sample meets or
exceeds QC criteria; -3 = sample has minor exceedance of QA criteria and is unlikely to affect
assessments, -5 = sample has minor exceedances, but is generally usable for most assessments
and reporting purposes. It is recommended that if assessments are made that are especially
sensitive or critical. the QA evaluations should be consulted before using the data.

The most notable concern was the results of the two first Ampelisca tests (sampling legs
31 and 35) in which control survival was below the 90% criterion. Subsequent tests using leg 37
samples were successful with control means of 91 and 96%. All tests were conducted in an
identical manner. adhering closely to QC procedures. The only difference between the successful
tests and those that failed was in the amphipod source. For first two tests, Ampelisca were
obtained from San Francisco Bay on the assumption that optimal test performance could be
achieved by using animals native to the region being sampled. In the two successful tests,
amphipods were obtained from an East Coast supplier. It appears that the East Coast Ampelisca
were more robust. In two Ampelisca tests the animals arrived at the Jaboratory less than 2 days
before the test, and had a 24-hour acclimation period to test temperature and salinity. While the
protocol guidelines recommend at least a 48-hr period for acclimation, we had more success
isolating and testing Ampelisca that had less than a 48 hour period to build tubes before the test. In
at least one of these tests, control survival was >90% indicating no adverse effects to a short
acclimation period.

Other QC problems concerned exceedances of water quality criteria. Dissolved oxygen
(DO) measurements were listed if they were outside the range established as the concentration
equivalent to 60-100% saturation at the test temperature. In all cases of departures from the
criteria. DO measurements exceeded the range. None were below 609% saturation. While low DO
concentrations can have a significant impact on mortality in toxicity tests, concentrations slightly
higher than 100% saturation are not considered biologically important to the species and life
stages used in these experiments. Consequently. DO concentrations exceeding the given ranges
are unhkely to have had bio]ogi‘cal effects on test organisms.

Departures from the acceptable salinity ranges are generally associated with evaporation
that takes place in sediment tests that are aerated for ten days or more. Most were associated with
the salinity measurements at the end of a sediment test or before renewals. The combined cffect
of aeration of the containers and the cold air circulation in the test room causes some water
evaporation during the 10-day test period for amphipods. High salinity samples in the

Eohaustorius porewater tests resulted from evaporation of the 50 ml test volume during the 96-
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hour periods between renewals. Measurements in most cases were no greater than 2 %o above the
prescribed range.

Precision of water quality parameters is derived from repetitive measurements of
standard solutions at the beginning, middle and end of a series of water quality measurements for
a given toxicity test. Accuracy measurements are taken from a standard at the middle of the water
quality series. Several departures from the precision and accuracy criteria occurred, mostly for
dissolved oxygen. Allowable precision and accuracy is 10%, and the highest exceedances were
16 % and 18% respectively. One exceedance each of the ammonia precision and accuracy was
noted at 34% and 33% respectively. The exceedances were small enough to warrant minimal

concern.
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