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INTRODUCTION

This addendum augments the report “Chemistry, Toxicity, and Benthic Community Conditions in
Sediments of the San Diego Bay Region” submitted in September 1996 (Fairey et al., 1996).
This and the original study were conducted as part of the Bay Protection and Toxic Cleanup
Program, a legislatively mandated program designed to assess the degree of chemical pollution

and associated biological effects in California's bays, estuaries, and harbors.
The original study objectives were:

1. Determine presence or absence of adverse biological effects in representative areas
of the San Diego Bay Region;

2 Determine relative degree or severity of adverse effects, and distinguish more
severely impacted sediments from less severely impacted sediments;

3. Determine relative spatial extent of toxicant-associated effects in the San Diego
Bay Region; '

4 Determine relationships between toxicants and measures of effects in the San
Diego Bay Region.

The research involved chemical analysis of sediments, benthic community analysis and toxicity
testing of sediments and pore water. Chemical analyses and bioassays were performed using
aliquots of homogenized sediment samples collected synoptically at each station. Analysis of
the benthic community structure was made on a subset of the total number of stations sampled.

Summary of findings from original report

Three hundred fifty stations were sampled between October, 1992 and May, 1994. Areas
sampled included San Diego Bay, Mission Bay, the San Diego River Estuary and the Tijuana
River Estuary and collectively are termed "the San Diego Bay Region". Two types of sampling
designs were utilized: directed point sampling and stratified random sampling.

Chemical pollution was compared to established sediment quality guidelines. Two sets of
guidelines were used: the Effects Range-Low (ERL)/Effects Range-Median (ERM) guidelines
developed by NOAA (Long and Morgan, 1990; Long et al., 1995) and the Threshold Effects
Level (TEL)/Probable Effects Level (PEL) guidelines used by the state of Florida (MacDonald,
1994). Copper, mercury, Zinc, total chlordane, total PCBs and the PAHs most often were
found to exceed critical ERM or PEL values and were considered the major chemicals or
chemical groups of concern in the San Diego Bay Region. Chemical summary quotients were
used to develop chemical indices for addressing the pollution of sediments with multiple
chemicals. An ERMQ>0.85 or a PEL Q >1.29 was indicative of stations where multiple
chemicals were significantly elevated using a 90™ percentile threshold. Stations with any
chemical concentration >4 times its respective ERM or >5.9 times its respective PEL were



considered to exhibit elevated chemistry. Summary quotients and magnitude of sediment quality
guideline exceedances were used as additional information to help prioritize stations of concern
for Regional Water Quality Control Board staff.

1dentification of degraded and undegraded habitat (as determined by macrobenthic community
structure) was conducted using a cumulative, weight-of-evidence approach. Analyses were
performed to identify relationships between community stracture within and between each
station or site (e.g., diversity/evenness indices, analyses of habitat and species composition,
construction of dissimilarity matrices for pattern testing, assessment of indicator species, and
development of a benthic index, cluster analyses, and ordination analyses).

Analyses of the 75 stations sampled for benthic community structure identified 23 undegraded
stations, 43 degraded and 9 transitional stations. All sampled stations with an ERMQ>0.85
were found to have degraded communities. All sampled stations with P450 Reporter Gene
System responses above 60 pg/g BaPEq. also were found to have degraded benthic

communities.

The statistical significance of toxicity test results was determined using two approaches: the
reference envelope approach and laboratory control comparison approach used by the United
States Environmental Protection Agency- Environmental Monitoring and Assessment Program
and NOAA- National Status and Trends programs. The reference envelope approach indicated
that toxicity for the Rhepoxynius abronius (amphipod) survival sediment test was significant
when survival was less than 48% in samples tested. No reference envelope was calculated for
the urchin fertilization or development tests due to high variability in porewater data from
reference stations.

The laboratory control comparison was used for the larval development test. This approach
was used to compare test sediment samples against laboratory controls for determination of
statistically significant differences in test organism response. Criteria for toxicity in this
approach were 1) survival less than 80% of the contro] value and 2) significant difference
between test samples and controls, as determined using a separate variance t-test. Using this
approach, there was no absolute value below which all samples could be considered toxic,
although survival below a range of 72-80% generally was considered toxic.

Using the EMAP definition of toxicity, 56% of the total area sampled was toxic to
Rhepoxynius. For the Strongylocentrotus larval development test, percent of total area toxic
was 29%, 54%, and 72% respectively for 25%, 50%, and undiluted porewater concentrations.
Samples representing 14%, 27%, or 36% of the study area were toxic to both
Strongylocentrotus in pore water (25%, 50%, or undiluted, respectively) and Rhepoxynius in
solid phase sediment.

Linear regression analyses failed to reveal strong correlations between amphipod survival and
chemical concentration. It is suspected that instead of a linear response to chemical pollutants,
most organisms are tolerant of pollutants until a threshold is exceeded. Comparisons to
established sediment quality guideline thresholds demonstrate an increased incidence of toxicity
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for San Diego Bay Region samples with chemical concentrations exceeding the ERM or PEL
values. It is further suspected that toxicity in urban bays is caused by exposure to complex
mixtares of chemicals. Comparisons to chemical summary quotients {multiple chemical
indicators) demonstrate that the highest incidence of toxicity (>78%) is found in samples with
multiple elevated chemicals (ERMQ >0.85).

Statistical analyses of the P450 Reporter Gene System responses versus the PAHs in sediment
extracts demonstrated that this biological response indicator was significantly correlated
(r* = 0.86, n=30) with sediment PAH (total and high molecular weight) concentration.

Stations requiring further investigation were prioritized based on existing evidence. Each station
receiving a high, moderate or low priority ranking meets one or more of the criteria under
evaluation for determining hot spot status in the Bay Protection and Toxic Cleanup Program.
Those meeting all criteria were given the highest priority for further action. A ranking scheme
was developed to evaluate stations of lower priority.

Seven stations (representing four sites) were given a high priority ranking, 43 stations were
given a moderate priority ranking, and 57 stations were given a low priority ranking. The seven
stations receiving the high priority ranking were in the Seventh Street channel area, two naval
shipyard areas near the Coronado Bridge, and the Downtown Anchorage area west of the
airport. A majority of stations given moderate rankings were associated with commercial areas
and naval shipyard areas in the vicinity of the Coronado Bridge. Low priority stations were
interspersed throughout the San Diego Bay Region.

A review of historical data supports the conclusions of the current research. Recommendations
were made for complementary investigations which could provide additional evidence for
further characterizing stations of concern.

Unresolved issues from earlier studies

though an attempt was made to gain complete information on the most important sites during
the original study, some sites did not receive a full suite of analyses due to budgetary or
programmatic constraints. After analysis of the original data set, eight sites were identified as
probable areas of concern based on existing information, but appropriate prioritization could not
be accomplished because of one or more types of missing data (Table 1). These sites were
revisited and samples collected to obtain additional information regarding chemical,
toxicological and benthic community conditions. This information was needed to better
evaluate the station's priority for future investigation.

Los Penasquitos Lagoon (95006), which was visited during a study of southern California
estuaries, exhibited strong toxic responses in bioassays and was determined to have a degraded
benthic community (Anderson ef al, 1997). However, no associated elevated chemical levels
were indicated. The possibility existed at this site that pollutants were present that were not
included in the normal suite of analyses or that toxicity was a result of non-anthropogenic
effects. A toxicity identification evaluation (TIE) was proposed for the current study to



Table 1. Stations to be Revisited

Station # Station IDORG Previous Results

90007.0 25 Swartz (Naval Base O10) 1673 Single toxicity, elevated chem, previous
degraded benthics

90008.0 27 Swartz (Naval Base O13) 1674 Single toxicity, previously degraded benthics,
low chem

90022.0 P Swartz (Naval Base O12) 1675 Single toxicity, previously degraded benthics,
moderate chem

900390 Cl 1676 Single toxicity, elevated chem,

‘ benthics not analyzed

93179.0 Naval Shipyards O3 1677 Repeated toxicity, elevated chem, Adjacent site
degraded benthics

90020.0 G De Lappe 1678 Elevated chem, marginal toxicity, benthics not
analyzed

93178.0 Naval Shipyards O2 1679 Elevated chem, marginal toxicity, benthics not
analyzed

95006.0 Los Penasquitos (319) 1681 Repeated toxicity, low chem, degraded
benthics

90013.0 37 Swartz (Marina) 1680 Reference Site

evaluate the source of this toxic response. A TIE was designed to evaluate pore water toxicity
using the Strongylocentrotus purpuratus larval development test and the Eohaustorius estuarius
10 day survival test.

Figure 1 shows sample locations for the eight revisited stations in San Diego Bay and the TIE
station in Los Penasquitos Lagoon.

Data reported for the P-450 Reporter Gene System responses in the appendix of the original
report were mismatched against station numabers. This error is corrected in the appendix of this
report and stations are correctly matched .

METHODS

Methods for sample collection and processing, trace metal analysis, trace organic analysis, total
organic carbon analysis, grain size analysis and benthic community taxonomy are identical to
those described in the original San Diego report (Fairey ef al., 1996). Methods for toxicity have
been modified slightly and are described in the following section. Methods for TIE analysis also
are described in the following section.

Toxicity Testing
Toxicity testing for this study utilized slightly different protocols than were used for the

previous San Diego Bay study. Solid phase testing used the estuarine amphipod Eohaustorius
estuarius due to concerns that Rhepoxynius might be sensitive to fine grained sediments at
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Kilometers

Figure 1. San Diego Bay Region Study Area and Sampling Sites.



some of the stations investigated. Test protocols for the two species are nearly identical with
only salinity adjustments being of note, as described below.

The sea urchin larval development test was conducted on sediment pore water samples for the
previous San Diego bay study. Recent research using this protocol has indicated that exposure
of developing embryos at the interface between sediment and water provides a more
ecologically relevant bioassay for this species (Anderson ef al, 1997). The current study utilized
the sediment water interface exposure, as described below.

Amphipod Solid Phase Survival Tests

Solid-phase sediment sample toxicity was assessed using the 10-day amphipod survival toxicity
test protocols outlined in EPA 1994. All Echaustorius estuarius 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
Eohaustorius were acclimated to 20%o (T=15°C). Once acclimated, the animals were held for
an additional 48-hours prior to addition to the test containers.

Test containers were one liter glass beakers or jars containing 2-cm of sediment and filled to the
700-ml line with control seawater adjusted to the appropriate salinity using spring water or
distilled well water. Test sediments were not sieved for indigenous organisms prior to testing
although at the conclusion of the test, the presence of any predators was noted and recorded on
the data sheet. Test sediment and overlying water were allowed to equilibrate for 24 hours,
after which 20 amphipods were placed in each beaker along with control seawater to fill test
containers to the one-liter fine. Test chambers were aerated gently and illuminated continuously
at ambient laboratory light levels.

Five laboratory replicates of each sample were tested for ten days. A negative sediment comntrol
consisting of five lab replicates of Yaquina Bay home sediment for Eohaustorius was included
with each sediment test. After ten days, the sediments were sieved through a 0.5-mm Nitex
screen to recover the 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. For these tests, amphipod survival was recorded in
three replicates of four cadmium concentrations after a 96-hour water-only exposure. A
negative seawater control consisting of one micron-filtered Granite Canyon seawater, diluted to
the appropriate salinity, was compared to all cadmium concentrations.

Amphipod survival for each replicate was calculated as:

(Number of surviving amphipods) X 100
(Initial number of amphipods)




Sea Urchin Embryo-Larval Development Test using the Sediment-Water Interface
Exposure System

The purple sea urchin (Strongylocentrotus purpuratus) embryo/larval development test at the
sediment-water interface was conducted on intact core sediment samples taken with minimal
disturbance from the Van Veen grab sampler. Details of the test protocol are given in the
MPSL Standard Operating Procedure, which follows the EPA methods manual (1995). 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 m
complete darkness to preserve gonadal condition. On the day of the test, urchins were induced
to spawn in air by injection with 0.5 mi of 0.5M KCl. 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. Sediment-water interface test containers
consisted of a polycarbonate tube with a 25-ym screened bottom placed so that the screen was
within 1-cm of the surface of an intact sediment core (Anderson ef al. 1996). Seawater -at
ambient salinity was poured into the core tube and allowed to equilibrate for 24 hours before the
start of the test. After inserting the screen tube into the equilibrated cores, each tube was
inoculated with approximately 250 embryos. The laboratory control consisted of Yaquina Bay
amphipod home sediment from Northwestern Aquatic Sciences. Tests were conducted at
ambient seawater-salinity = 2%o. Ambient salinity at Granite Canyon is usually 32 to 34%.. A
positive control reference test was conducted concurrently with the test using a dilution series
of copper chloride as a reference toxicant.

After an exposure period of 96 hours, larvae were 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 in EPA 1995. Percent normal
development was calculated as:

Number of normally developed larvae counted X 100
Total number of larvae counted

Determination of Toxicity

Determination of toxicity to amphipods relied on the reference envelope approach described
previously (Fairey ef al., 1996). In determination of toxicity for the reference envelope
approach, values must be chosen for alpha and the percentile (p) to calculate the edge of the
reference envelope (L) using the following equation:

L=X;-[gapn*Sr]

The values of alpha and p are chosen to express the degree of certainty desired when classifying
a sample as toxic. In this study values of alpha=05 and p=1 were used to distinguish the most
toxic samples which have a 95% certainty of being in the most toxic 1% . This calculation
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resulted in a determination of toxicity for the Rhepoxynius test when samples had a mean
survival of less than 48%. This cutoff is as a statistical determination chosen as a conservative
guideline for setting priorities for future work, by identifying only the most toxic stations. This
same determination of toxicity was applied to the Eohaustorius test assuming exXposure routes
and sensitivities were similar for the two species.

Determination of toxicity to urchin larvae using the sediment water interface exposure was
made by comparisons to laboratory controls. Samples were defined as significantly more toxic
than laboratory controls if the following two criteria were met: 1) a separate-variance t-test
determined there was a significant difference (p<0.05) in mean toxicity test organism response
(e.g., percent survival) between the sample and the laboratory control and 2) mean organism
response in the toxicity test was lower than a certain percentage of the control value, as
determined using the 90th percentile Minimum Significant Difference (MSD).

Statistical significance in t-tests is determined by dividing an expression of the difference
between sample and control by an expression of the variance among replicates. A “separate
variance” t-test that adjusted the degrees of freedom was used to account for variance
heterogeneity among samples. If the difference between sample and control is large relative to
the variance among replicates, then the difference is determined to be significant. In many
cases, however, low between-replicate variance will cause the comparison to be considered
significant, even though the magnitude of the difference can be small. The magnitude of
difference identified as significant is termed the Minimum Significant Difference (MSD) which is
dependent on the selected alpha level, the level of between-replicate variation, and the number
of replicates specific to the experiment. With the number of replicates and alpha level held
constant, the MSD varies with the degree of between-replicate variation. The “detectable
difference” inherent to the toxicity test protocol can be determined by identifying the magnitude
of difference detected by the protocol 90% of the time (Schimmel ez af., 1991; Thursby and
Schlekat, 1993). This is equivalent to setting the level of statistical power at 0.90 for these
comparisons. This is accomplished by determining the MSD for each t-test conducted, ranking
them in ascending order, and identifying the 90th percentile MSD, the MSD that is larger than
or equal to 90% of the MSD values generated.

Current BPTCP detectable difference (90th percentile MSD) for the urchin SWI test is 59% of
controls, based on an evaluation of 109 samples. Samples with toxicity test results lower than
the values given, as a percentage of control response, would be considered toxic if the result
also was significantly different from the control in the individual t-test.

Toxicity Identification Evaluations (TIEs)

Phase I TIEs were designed to characterize samples by isolating broad classes of compounds to
determine their relationship to observed toxicity. Phase I TIE procedures include adjustment of
sample pH, chelation of cationic compounds (including many trace metals), neutralization of
oxidants (such as chlorine), aeration to remove volatiles, inactivation of metabolically activated
toxicants, solid-phase extraction (SPE) of non-polar organic compounds on C-18 columns, and
subsequent elution of extracted compounds. Each sample fraction, in which classes of



compounds have been removed, inactivated, or isolated, then is tested for toxicity. TIE
procedures followed the methods described by US EPA (1996).

AVS/SEM Methods

Samples were prepared for Acid Volatile Sulfide (AVS) extraction by weighing a 2 gram
sediment sample into a pre-weighed Teflon® bomb. Samples were diluted with 100 ml of
oxygen-free MilliQ® water and bubbled with nitrogen gas for 10 minutes. AVS in the sample
was converted to hydrogen sulfide gas (H>S) by acidification with 20 ml of 6 M hydrochloric
acid at room temperature. The H,S was then purged from the sample with nitrogen gas and
trapped in 80 ml of 0.5 M sodium hydroxide. The amount of sulfide that has been trapped is
then determined by colorimetric methods. The Simultaneously Extracted Metals (SEM) are
selected metals liberated from the sediment during the acidification procedure. SEM analysis is
conducted with 20 mi of centrifuged sampie supernatant taken after AVS extraction. The H,
released by acidifying the sample is quantified using a colorimetric method:

Hydrogen sulfide is trapped in 80 ml of 0.5M NaOH. Ten ml of this solution is added to a 100
ml volumetric flask containing 70 ml of sulfide-free 0.5M NaOH, 10 ml of MDR reagent and 10
ml of DI water. The sulfide reacts with the N-N-dimethyl-p-phenylenediamine in the MDR
reagent to form methylene blue. Absorbances are determined with a Milton Roy Spectronic 301
Spectrophotometer and compared to a standardized curve.

Table 2. AVS/SEM Analytes and Detection Limits

Analytes umol/g Lg/e
Cadminm 0.0001 0.01
Copper 0.02 1.0
Lead 0.001 0.1
Nickel 0.002 01
Zinc 0.001 0.05
Sulfide 0.5 n/a

RESULTS AND DISCUSSION

Tabulated data for all chemical, toxicological and benthic community analyses are detailed in the
Appendices. The following section presents summarized data that highlights significant findings
from analysis of the full data set.

Revised P450 Data

Appendix E in the original report incorrectly reported data for total PAHs when compared to
P450 response at all stations sampled. It should be noted that the correct values were used for
all data analyses so data interpretations were not affected by this error. Appendix G 1n the
current report presents revised data to correct the earlier appendix error.



Chemistry

Individual chemical concentrations were compared to ERM and PEL sediment quality
guidelines. These guidelines are used to indicate samples with a high probability of
demonstrating biological effects (Lon and Morgan, 1990; MacDonald, 1994; Long ef al., 1995;
Long and MacDonald, in press). Chemical analysis was not performed on the sample from Los
Penasquitos Lagoon in this study, so no comparisons to guidelines were made. Sediment
quality guidelines were exceeded at all San Diego Bay stations and the number of guideline
exceedances was high at most stations (Table 3). Chlordane, PAHs and PCBs were the
pollutants most often found at elevated concentrations at these stations. Copper, lead, mercury
and zinc were often found at elevated levels in the Naval Shipyard areas, although SEM/AVS
ratios indicate the probability of metal toxicity is low. This is consistent with previous results
demonstrating elevated chemical concentrations at several of these stations. Findings in this
study also support the selection of the reference station (90013) as representative of current
background chemical conditions in San Diego Bay.

Chemical summary quotients were utilized by the San Diego Bay study to evaluate multiple
chemical pollutants in samples within the San Diego Bay region. Eight sediment samples
received extensive chemical analyses during the current study, allowing for calculation of

- sumimary quotients (Table 3). This approach has been used previously in the BPTCP to identify
elevated chemical levels in the San Diego Bay region ( Fairey et al., 1996), based on evaluation
of 220 sediment samples. Upper 90th percentile summary quotients for that data set were
ERMQ>0.85 and PELQ>1.29, respectively. Although these values cannot be considered
threshold levels with proven ecological significance, they can be used for comparative purposes
to indicate the worst 10 % of the samples in the region, with respect to pollutant concentrations.
These 90th percentile values were used in the current study to help identify areas of concern for
the region based on comparisons to the earlier larger data set. Five of eight samples in the
current study exceeded these ERMQ and PELQ percentiles demonstrating elevated multiple
pollutants at these stations.

Table 3. Chemical Summary Quotient Values and Sediment Quality Guideline Exceedances

Station # Station IDORG ERMQ PELQ >ERMs >PELs
90007.0 25 Swartz (Naval Base O10) 1673 0.646 0.944 3 15
90008.0 27 Swartz (Naval Base 013) 1674 0.532 0.835 1 13
90022.0 P Swartz (Naval Base 012) 1675 0.958 1.398 13 19
900390 C1 1676 2.180 3785 7 20
93179.0  Naval Shipyards O3 1677 2.483 2.227 16 20
90020.0 G De Lappe 1678 2.028 2.463 12 17
93178.0 Naval Shipyards O2 1679 1.526 1.875 8 16
90013.¢ 37 Swartz (Marina) 1680 0.280 0.407 0 2
95006.0 Los Penasquitos (319) 1681 n/a /a n/a n/a

Use of chemical summary quotients also allows comparisons to be made between regions within
the state and demonstrate that the San Diego Bay region has relatively greater poltutant levels
compared to more pristine settings in northern and central California. The greatest quotient
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values for the north coast of California (ERMQ=0.243; PELQ=0.528) (Jacobi et al., in prep)
and for the central coast of California (ERMQ=0.447; PELQ=0.735)(Downing ef a/., in prep)
are considerably lower than those in the upper 10% from San Diego Bay. This is to be expected
because the north coast and central coast are not as heavily populated or industrialized as the
urban areas of southern California. This comparison is useful though by giving insight to the
range of pollution that is represented in the state and that samples from San Diego Bay often fall
within the upper end (most polluted) of the range.

Long and MacDonald (in press) further examined the use of sediment quality guidelines and the
probability of toxicity being associated with summary quotient ranges. This extensive national
study developed four sediment categories to help prioritize areas of concern, based on the
probability of toxicity associated with summary quotients and number of individual ERM/PEL
guideline exceedances. Sediments with ERM quotients > 0.51or PEL quotients >1.5, or more
than 5 guideline exceedances, were generally assigned to categories of elevated concern
(medium high to high priority) because the probability of associated toxicity was greater than
50%. Five sediment samples from the current San Diego Bay study exceed these thresholds.
Three of these five sediment samples demonstrated ERM quotients > 1.5 or PEL quotients >2.3
and fall within the survey’s highest category. Nationwide, samples in this range were assigned
the highest priority as sites of concern, based on a probability of toxicity to amphipods of
>74%_ and should further highlight the concern for these stations within the region. It should be
noted that current BPTCP calculation methods of summary quotients vary slightly from the
national study based on incorporation of a modified suite of chemicals. These modifications
were incorporated because the predictability of toxicity is enhanced thus providing stronger
evidence of the value of this multiple chemical indicator of biological effects.

Toxicity

Station CL (90039) exhibited toxicity to the amphipod Eohaustorius, based on comparison to
the reference envelope (<48% survival) (Figure 2; Table 4). Samples from the remaining
stations were not toxic to amphipods. Unionized ammonia concentrations in these bioassays
were all below the application limit (0.8 mg/L; EPA, 1995) and likely did not contribute to
observed toxicity. Hydrogen sulfide (H,S) concentrations were well above the observed “low
effects” level (0.114 mg/L; Knezovich, 1996) for three samples, including station CL (90039).
H,S might have contributed to toxicity at this station, but this seems unlikely because the HyS
concentration in the sample from station Naval Shipyard O2 (93178) was over twice as high
without demonstrating toxicity.

Determination of toxicity to urchin development is based on t-test and comparison to the MSD
as described earlier. Three stations exhibited toxicity to urchins in the SWI exposure (Figure 2;
Table 4). Ammonia levels in these bioassays were all below the “no effects” level (0.07 mg/L,
Bay, 1993) and likely did not contribute to observed toxicity. H,S concentrations were above
the observed “low effects” level (0.0076 mg/L; Knezovich, 1996) for four samples, three of
which exhibited a toxic response. H,S might have contributed to toxicity at both of these
stations, but this seems unlikely at the Naval Shipyard (93178) or P Swartz (90022) stations
because greater sulfide levels were measured in the 25 Swartz (90007) sample with no
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Figure 2. San Diego Bay Region Toxicity. Samples were toxic if significantly different
from controls using a t-test and less than control based MSD values (see
text for complete toxicity definition).
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concurrent toxic effect. The concentration of H,S in the other toxic sample (CL, 90039) should
be considered as a potential confounding factor.

Only one station (CL, 90039) demonstrated concurrent toxicity to both amphipods and urchins .

Toxicity was not exhibited in the pore water sample from Los Penasquitos Lagoon. This was
contrary to expectations based on two previous visits to this site. Because the initial test was not
toxic, TIE analysis was not carried out using Strongylocentrotus purpuratus, but was initiated
using Eohaustortus estuarius as a precautionary measure. No toxic effect was measured at any
level for this test so the TIE investigation was abandoned.

Table 4. Toxicity Test Results for Amphipods (EE) and Urchins (SPDI)

Station # Station IDORG EE NH; H,S SPDI NH; H,S

90007.0 25 Swartz (Naval Base 010) 1673 87 <MDL  0.008 76 0.008  0.050
90008.0 27 Swartz (Naval Base O13) 1674 91 0.008 <MDL 94 0.003 0.006
90022.0 P Swartz (Naval Base 012) 1675 83 0.003 0.007 43 0.004  0.008
900390 (1 1676 22 0.056 0.269 38 0.001 0.277
93179.0 Naval Shipyards O3 1677 87 0.007 0.007 74 <MDL  0.002
90020.0 G De Lappe 1678 66 0.064 0.050 57 0.003 0.001
93178.0 Naval Shipyards O2 1679 88 0.042 0.646 2 0.010  0.016
90013.0 37 Swartz (Marina) 1680 83 0.020 0.173 78 0.010  0.007
95006.0 Los Penasquitos (319) 1681 84 0.069 0.071 67 0.004  0.005

Bolded values indicate samples that were toxic or exceeded water quality effects thresholds
Benthic Community Degradation

Results of all benthic community analyses conducted as part of this study are presented in tables
in Appendix F. These tables show the species, taxa, number of individuals per core, and
summary statistics for the 8 stations sampled.

The current study utilizes a Relative Benthic Index (RBI) based on modification of indices used
in San Diego (Fairey ef al.,, 1996) and in southern California (Anderson ez al., 1997). The San
Diego study had 75 samples for which the indices were derived and used a number of
techniques to generate categorical community classifications as degraded, transitional or
undegraded. The southern California study contained 43 samples and was a modified version of
the earlier San Diego evaluation. The modification was primarily based on quantifying
community classifications on a graduated scale from O to 1. The Relative Benthic Index used in
this study incorporates refinements from both previous studies and quantifies community health
on a graduated scale of O to 1. It combines use of benthic community data with the presence or
absence of positive and negative indicator species in order to provide a measure of the relative
degree of degradation within the benthic fauna. The index does not require the presence of an
uncontaminated reference station and relies on the larger data set from the 1996 San Diego
study to establish high and low ranges for the region. Because of small sample size (n=8) the
current index is not based on samples collected exclusively during the current study. The RBI



however does provide the relative "health" of each of the stations in the current data set
compared to stations from the previous data set.

The Relative Benthic Index for the current 8 samples region ranged between 0.02 and 1.0
(Table 5). Stations with greater numbers of negative indicator species, such as polychaetes and
oligochaetes, in association with low species diversity generally denote an area of disturbance
and score lower with the index. In contrast, stations with a greater number of positive indicator
species, such a gammarid amphipods or ostracods, and higher species diversity indicate a
relatively undisturbed area with a mature benthic community and score higher with the index.
Selection of indicator species is based on the best professional judgement of benthic ecologist
familiar with species in the region. Four stations with a RBI < 0.3 were classified as having
degraded benthic communities (Figure 3). Three stations were classified as having transitionai
benthic communities (characteristics of both healthy and impacted communities;

0.3<RBI < 0.6) and one station was classified as undegraded (RBI>0.6). The undegraded
station was selected for this study as a reference site due to previously determined low chemical
concentrations and undegraded benthic community. Findings in the current study support the
selection of this station as representative of reference conditions.

Table 5. Relative Benthic Index (RBI) Values

Station # Station IDORG RBI
90007.0 25 SWARTZ (NAVAL BASE 010) 1673 0.16
90008.0 27 SWARTZ (NAVAL BASE 013) 1674 0.24
90022.0 P SWARTZ (NAVAL BASE 012) 1675 0.38
90039.0 CL 1676 0.02
93179.0 NAVAL SHIPYARDS O3 1677 0.42
90020.0 G DE LAPPE 1678 0.29
93178.0 NAVAL SHIFYARDS Q2 1679 0.41
90013.0 37 SWARTZ (MARINA) 1680 1.00
95006.0 LOS PENASQUITOS (319) 1681 n/a

Station Specific Sediment Quality Assessments

Sediment samples from each of the stations in San Diego Harbor were analyzed for chemical
concentration, toxicity and benthic community structure. This synoptic study design allows for
the assessment of sediment quality using a complementary weight of evidence from observed
biological effects and potential pollutants. Prioritizations were made to help focus RWQCB and
SWRCB staff on sediments that pose a threat to the water body. Assessments followed those of
the previous San Diego Region report by relying on the combination and severity of
environmental measures to categorize stations as a high, moderate, or low priority. Sediments
that exhibited strong toxic responses, and/or degraded resident communities, and were
associated with identifiable pollutants, were given the highest priority for further investigation.
Sediments with reduced or negligible responses were given lower priorities for investigation or
recommended for no further action. Limited personnel and resources can therefore be focused
on sediments that most likely pose a threat to the environment in San Diego Bay.
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Figure 3. San Diego Bay Region Benthic Community Indices.




Table 6 summarizes chemical concentrations, toxicity and benthic community structure for the
eight stations sampled in San Diego Bay. Comments summarize the weight of evidence at each
station and a priority is assigned for future investigation. The locations and priority categories
for each station are shown in Figure 4.

Table 6. Station Prioritization

Station # Station IDORG ERMQ PELQ EE SPDI RBI Comments Priority
90039.0 CL 1676 2.14 379 22 38 0.02 Elevated Chem. High
Toxicity
Degraded Comun.

93178.0  Naval Shipyards O2 1679  1.37 1.88 88 2 041 Elevated Chem.  Moderate
Toxicity
Transitional Comm.

90022.0 P Swartz Naval C12) 1675  0.86 140 83 43 038  Elevated Chem. Moderate
Toxicity
Transitional Comm.

90020.0 G De Lappe 1678 184 246 66 57 0.29 Elevated Chem. Moderate
No Toxicity
Degraded Comm.

93179.0  Naval Shipyards O3 1677 155 223 87 74 042 Flevated Chem. Moderaie
No Toxicity
Transitional Comm.

90007.0 25 Swartz (Naval O10) 1673  0.59 094 87 76 0.16 Chem. NotElevated Low
No Toxicity
Degraded Comm.

90008.0 27 Swartz (Naval O13) 1674 0.49 0.84 91 94 0.24 Chem. Not Elevated Low
No Toxicity
Degraded Comm.

90013.0 37 Swartz (Marina) 1680 0.23 040 83 78 1.00 Chem. NotElevated No action
No Toxicity
Undegraded Comm.

Bolded values indicate samples that were toxic or exceeded BPTCP thresholds

Station CL (90039) was assigned the highest priority. This station was given a moderate
priority in the previous report because benthic community analysis had not been performed and
only one toxic response had been observed. The sample collected at this station during the
current study again exhibited toxicity to amphipods and urchin larvae, elevated chemicals,
particularly pesticides and PAHs, and a degraded resident benthic community. The station is
located at the mouth of Switzer Creek where a concrete culvert empties into the bay.
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Figure 4. San Diego Bay Region Priority Ranking.
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Historically this area served as a PAH waste dump site for a San Diego Gas and Electric coal
gasification plant. Prior to that the site served as one of the original garbage dumps in the San
Diego region (Port of San Diego, 1996). Pesticide residues and organic matter were prevalent
in the sediment samples and indicate a probable link to urban and storm runoff. Moving this
station to higher priority is strongly supported by evidence gathered in the current and previous
study.

Three stations were assigned to a moderate priority category based on elevated chemical levels
and one measure of biological effect. Each of these stations is in an area of current or past ship
repair operations. The Naval Shipyard O2 station (93178), just north of the Coronado Bridge
and near Continental Maritime, represents an area which has served as a ship repair facility for
the past ten years and prior to that was the location of a tuna cannery. PCBs are the principal
pollutant at this site. The P Swartz (90022) station is in the Naval Shipyard between Piers 5
and Pier 6, near the mouth of the Graving Dock. Ship repair activities are a likely source of
PAHs, PCBs and copper which were the prominent pollutants at the site. Station G De Lappe
(90020) is located just south of the Coronado Bridge, near Southwest Marine, where industrial
and shipping activities have been in operation for many years. Sources of elevated PCBs and
PAHs in samples may be from commercial activities or from fill material that was added along
the shoreline in the past. Each of these stations received a moderate priority in the previous
study and the current study supports this prioritization.

One station was assigned to a moderate priority category based on an inconclusive measure of
biological effects. The Naval Shipyards O3 station (93179) was assigned a high priority in the
previous study based on elevated chemistry, presence of toxicity, and degradation of the benthic
commurity at an adjacent station. In the current study lack of toxicity, continued elevated
chemistry and a transitional benthic community prompted re-assignment of this station to the
moderate category.

Stations 25 Swartz (90007) and 27 Swartz (90008) were assigned moderate priorities in the
previous study based on moderate chemical levels, a single toxic response and a degraded
benthic community at an adjacent station. Data from the current study indicated low to
moderate chemical levels, however toxicity was absent. The benthic communities were
classified as degraded, but unclear association of elevated chemicals prompted re-classification
of these two stations to a lower priority.

CONCLUSIONS

The current study was designed to better evaluate sediment quality at eight stations within San
Diego Harbor where missing or inconclusive data from a previous study confounded
interpretations. Collection of synoptic chemical, toxicological and benthic community data
provided the needed information to prioritize these stations, utilizing a strong weight of
evidence approach. This approach helped identify stations with sediments that have a high
probability of causing adverse environmental impacts. A significant limitation of this study is
the inability to directly link cause and effect or to delineate the boundaries of the impacted area.
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Subsequent studies will be required to address these critical issues. The current study does,
however, help focus future management efforts on the stations of greatest concern.

The investigation of toxicity at Los Penasquitos Lagoon was terminated when initial tests
revealed that samples were not toxic. Low levels of measured chemicals in the previous study
and the transitory nature of toxicity at this location make it difficult to attribute a cause to the
observed effects. No further action is recommended for this location.
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I. OVERVIEW OF THE BAY PROTECTION PROGRAM

The California State Water Resources Control Board (SWRCB) has contracted the California
Department of Fish and Game (CDFG) to coordinate the scientific aspects of the Bay 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
quality objectives, development and implementation of cleanup plans, revision of waste discharge
requirements as needed to alleviate impacts of toxic pollutants, and development of a comprehensive
database containing information pertinent to describing and managing toxic hot spots. The long-term
activities include development of numeric sediment quality objectives; development and implementation
of strategies to prevent the formation of new toxic hot spots and to reduce the severnty 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 under contract by the California Department of Fish and
Game (CDFG). The CDFG subcontracts the toxicity testing to Dr. Ron Tjeerdema at the University 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 of the sample
collection activities to Dr. John Oliver of San Jose State University at the Moss Landing Marine
Laboratories (MLML) in Moss Landing. Dr. Oliver also is subcontracted to perform the TOC and grain
size analyses, as well as to perform the benthic community analyses. CDFG personnel perform the trace
metals analyses at the trace metals facility at Moss Landing Marine Laboratories in Moss Landing. The
synthetic organic pesticides, PAHs and PCBs are contracted by CDFG to Dr. Ron Tjeerdema at the
UCSC trace organics facility at Long Marine Laboratory in Santa Cruz. MLML currently maintains the
Bay Protection and Toxic Cleanup Database for the SWRCB. Described below is a description of that
database system.

II. DESCRIPTION OF COMPUTER FILES

The sample collection/field information, chemical, and toxicity data are stored on hard copy, computer
disks and on a 486DX PC at Moss Landing Marine Laboratories. Access is limited to Russell Fairey.
Contact Russell Fairey at (408) 633-6035 for copies of data. The data are stored in a dBase 4 program
and can be exported to a variety of formats. There are three backups of this database stored in two
different laboratories. The data are entered into 1 of 4 files. CHEM]1_56.DBF file contains a collection
of chemical analyses data in sediments. TOX1_ 56 DBF file contains toxicity test data and associated
water quality data. TISS1_56 DBEF file contains a collection of chemical analyses in tissue matrix.
BEN1_56 XLS file contains a summary of benthic community analyses. This file is stored in Excel 5.0.
A hardcopy printout of the dBase database structure is attached, showing precise characteristics of each
field.



The CHEM1_56.DBF file contains the following fields (the number at the start of each field is the field
number):

I. STANUM. This numeric field is 7 characters wide with 1 decimal place and contains the
CDFG station numbers that are used statewide. The format is YXXXX.Z where Y is the
Regicnal Water Quality Control Board Region number and XXXX is 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 is
20007.0. The 2 indicates Region 2. The 0007 indicates it is Site 7 and the .0 is the
replicate (if any) at the station within Site 7.

2. STATION. This character field is 30 characters wide and contains the exact name of the

station.

IDORG. This numeric field is 8 characters wide and contains the unique i.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 databases.

L2

4. DATE. This date field is 8 characters wide and is the date that each sample was collected
in the field. It is listed as MM/DD/YY.

5. LEG. This numeric field is 6 characters wide with 1 decimal place, and is the leg number
of the project in which the sample was collected.

6. LATITUDE. This character field is 12 characters wide and contains the latitude of the

center of the station sampled. The format is a character field as follows: XX YY,ZZ,
where XX is in degrees, YY is in minutes, and ZZ is in seconds or hundreds.

7. LONGITUDE. This character field is 14 characters wide and contains the longitude of
the center of the station sampled. The format is a character field as follows:

XXX, YY,ZZ, where XXX is in degrees, YY is in minutes, and ZZ is in seconds or
hundreds.

8. HUND_SECS. This character field is 3 characters wide and contains the designation "h"
if the latitude and longitude are given in degrees, minutes, hundredths of a minute. If
differential accuracy was achieved with the GPS at the station the designation is given as
“b/d”. The designation "s" is given when latitude and longitude are given in degrees,
minutes, seconds.

9. GISLAT. This numeric field is 12 characters wide with 8 decimal places and contains the
latitude of the station sampled in Geographical Information System format. The format is
a numeric field as follows: XX YYYYYYYY, where XX is in degreesand YYYYYYYY
1s a decimal fraction of the preceding degree.

10. GISLONG. This numeric 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:
XXXXYYYYYYYY where XXXX is in degrees and 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 is a text index directing the user to tables or files of ancillary data
pertinent to the associated data file. Character field, width 12.



TRACE METALS IN SEDIMENT are presented in fields 13 through 32. All sediment trace metal
results are reported on a dry weight basis in parts per million (ppm).
A. When the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed.
B.  When the value is less than the detection limit of the analytical test, the value is reported as "-8.0"
= not detected.

Sediment trace metals are numeric fields of varying character width, and including the following elements,
listed by field number, then field name as it appears in the database, then numeric character width and
number of decimal places:

13, TMMOIST. 6.2

14, ALUMINUM. 9.2

15, ANTIMONY. 73

6. ARSENIC 63

17, CADMIUM. 74

18, CHROMIUM. 83

19. COPPER. 72

20.  IRON. 7.1

21.  LEAD. 73

22.  MANGANESE. 7.2

23. MERCURY. 7.4

24,  NICKEL. 73

25. SILVER. 74

26. SELENIUM. 6.3

27. TIN. 84 -

28. ZINC. 94

29,  ASBATCH. 5.1

30. SEBATCH. 5.1

31 TMBATCH. The Batch number that the sample was digested in, numeric field width of
5 with 2 decimal place.

32. TMDATAQC. Data qualifier codes are notations used by data reviewers to briefly
describe, or qualify data and the systems producing data, numeric field width 3. Data
qualifier codes are as follows:

A.  When the sample meets or exceeds the control criteria requirements, the value is 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 is reported as "-5". For samples coded "-5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

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

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



AVS/SEM concentrations are presented in fields 33 through 42. All AVS/SEM results are reported on a
dry weight basis in parts per million (ppm or ug/g). Acid volatile sulfides (AVS) and simultaneous
extracted metals (SEM) are numeric fields of varying character width, and including the following
elements, listed by field number, then field name as it appears in the database, then numeric character
width and number of decimal places.

33. AVS. 72

34. SEM CD. 74

35. SEM_CU. 72

36. SEM NI. 73

37. SEM PB. 73

38. SEM_ZN. 94

39. SEM _SUM. 94

40. SEM_AVS. 93

41. AVS_BATCH. The batch number the sample was extracted in, numeric field width 5.

42, AVSDATAQC. Data qualifier codes are notations used by data reviewers to briefly
describe, or qualify data and the systems producing data, numeric field width 3. Data
qualifier codes are as follows:

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

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

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

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

SYNTHETIC ORGANICS are presented in fields 43 through 162. All synthetic organic results are
reported on a dry weight basis in parts per billion (ppb or ng/g).
A.  When the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed.
B.  When the value is less than the detection limit of the analytical test, the value is reported as "-8.0"
= not detected.

Synthetic organics are reported on a dry weight basis in parts per billion (ppb or ng/g) and are numeric
fields of varying width, and include the following compounds, listed by field number, then field name as it
appears in database (and followed by the compound name if not obvious), and then finally, the numeric
character width and number of decimal places is given:

43 SOWEIGHT. This numeric field is 6 characters wide with 2 decimal places and contains
the weight of the sample extracted for analysis.

44 SOMOIST. This numeric field is 6 characters wide with 2 decimal places and contains
the percent moisture of the sample extracted.

45 ALDRIN. 93



46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
75
80
81
82

-

2

34
85
86
87
38
39

CCHLOR. cs-Chlordane. 9.3
TCHLOR. trans-Chlordane. 9.3
ACDEN. alpha-Chlordene. 9.3
GCDEN. gamma-Chlordene. 9.3
CLPYR. Chlorpyrifos (Dursban). 8.2
DACTH. Dacthal. 9.3
OPDDD. o0,p-DDD. 8.2
PPDDD. p,p'-DDD. 9.3
OPDDE. o,p'-DDE. 8.2
PPDDE. p,p'-DDE. 8.2
PPDDMS. p,p-DDMS. 82
PPDDMU. p,p'-DDMU. 8.2
OPDDT. o,p-DDT. 8.2
PPDDT. p,p'-DDT. 82
DICLB. p,p'-Dichlorobenzophenone. 8.2
DIELDRIN. 93

ENDO_I. EndosulfanI. 9.3
ENDO_II. EndosulfanII. 8.2
ESO4. Endosulfan sulfate. 8.2
ENDRIN. 82

ETHION. 82

HCHA. alpha HCH 9.3

HCHB. beta HCH 8.2

HCHG. gamma HCH (Lindane) 9.3
HCHD. delta HCH 9.3
HEPTACHLOR. 93

HE. Heptachlor Epoxide. 9.3
HCB. Hexachlorobenzene 9.3
METHOXY. Methoxychlor. 8.2
MIREX. 9.3

CNONA. cis-Nonachlor. 9.3
TNONA. trans-Nonachlor. 9.3
OXAD. Oxadiazon. 8.2
OCDAN. Oxychlordane. 9.3
TOXAPH. Toxaphene. 7.2

PESBATCH. The batch number that the sample was extracted in, character field width 11.

TBT. Tributyltin. 8.4

TBTBATCH. The batch number that the sample was extracted in, numeric field width 5

and 1 decimal places.
PCB5. 93

PCB8. 93

PCB15. 93
PCB18. 93
PCB27. 93
PCB28. 93



90

91

92

93

94

95

96

97

98

9%

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

PCB29. 93
PCB31. 93
PCB44. 93
PCB49. 93
PCB52. 93
PCB66. 93
PCB70. 93
PCB74. 93
PCB87. 93

.PCB95. 93

PCB97. 93
PCB99. 93
PCB101. 93
PCB105. 93
PCB110. 93
PCB118. 93
PCB128. 93
PCB132. 93
PCBi37. 93
PCB138. 93
PCB149. 93
PCBi51. 63
PCB153. 93
PCBI156. 93
PCB157. 93
PCB158. 93
PCB170. 93
PCB174. 93
PCB177. 93
PCB180. 93
PCB183. 93
PCB187. 93
PCBI189. 93
PCB194. 93
PCB195. 93
PCB201. 93
PCB203. 93
PCB206. 93
PCB20S. 93
AROI1248. 9.3
AROI1254. 93
ARO1260. 93
ARO5460. 9.3
PCBBATCH. The batch number that the sample was extracted in, character field width
11.



134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

162

ACY. Acenaphthylene. 8.2

ACE. Acenaphthene. 8.2

ANT. Anthracene. 8.2

BAA. Benz[a]anthracene. 8.2

BAP. Benzo[a]pyrene. 8.2

BBF. Benzo[b]fluoranthene. 8.2

BKF. Benzo[k]fluoranthene. 8.2

BGP. Benzo[ghi]perylene. 8.2

BEP. Benzo[e]pyrene. 8.2

BPH. Biphenyl. 8.2

CHR. Chrysene. 8.2

COR. Coronene. 8.2

DBA. Dibenz[a h]anthracene. 8.2

DBT. Dibenzothiophene. 8.2

DMN. 2,6-Dimethylnaphthalene. 8.2

FLA. Fluoranthene. 8.2

FLU. Fluorene. 8.2

IND. Indeno[1,2,3-cd]pyrene. 8.2

MNPI1. 1-Methylnaphthalene. 8.2

MNP2. 2-Methylnaphthalene. 8.2

MPH]1. 1-Methylphenanthrene. 8.2

NPH. Naphthalene. 8.2

PHN. Phenanthrene. 8.2

PER. Perylene. 82

PYR. Pyrene. 82

TMN. 2,3,5-Trimethylnaphthalene. 8.2

TRY. Triphenylene 8.2

PAHBATCH. The batch number that the sample was extracted in, character field width
11.

SODATAQA. Data qualifier codes are notations used by data reviewers to briefly
describe, or qualify data and the systems producing data, numeric field width 3. 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 1s recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

When QA samples have major exceedences of control criteria requirements and the data
are 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 to affect
assessments, the value is reported as “-3".



SEDIMENT PARTICULATE SIZE ANALYSES DATA are presented in fields 163-166. The grain size
results are reported as follows:

164.
165.
166.

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.

FINES. Sediment grain size for each station, reported as percent fines. Numeric field,
width 5 with 2 decimal places.

FINEBATCH. The batch number that the sample was analyzed in, character field,

width 6.

FINEDATAQC. Data qualifier codes are notations used by data reviewers to briefly
describe, or qualify data and the systems producing data, numeric field, width 3. 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 is recommended that if assessments are made that are especially sensitive or critical, QA
evaluations should be consulted before using the data.

When QA samples have major exceedences of control criteria requirements and the data
are 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 to affect
assessments, the value is reported as “-3".

SEDIMENT TOTAL ORGANIC CARBON (TOC) ANALYSES DATA. Field 167-169 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.

167.

Al
B

168.
169.

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

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.

TOCBATCH. The batch number that the sample was analyzed in, numeric field width 4.
TOCDATAQC. Data qualifier codes are notations used by data reviewers to briefly
describe, or qualify data and the systems producing data, numeric field width 3. 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 "-3"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

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



D.

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

DISSOLVED ORGANIC CARBON (DOC) ANALYSES DATA. Field 170 presents the levels

170.

w

of dissolved organic carbon (uM) detected in water or porewater for each station.

DOC. Dissolved Organic Carbon (DOC) levels (M) in water or porewater, for each
station. Numeric field, width 6.

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.

The TOX1_56.DBF file is the toxicity data file which contains the following fieids (the number at the
start of each field is the field number):

1.

10.

STANUM. This numeric field is 7 characters wide with 1 decimal place and contains 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 is the number that
corresponds to a given location or site and Z is the number of the station within that site.
An example is Southwest Slip in Los Angeles Harbor where the STANUM is 40001.1.
The 4 indicates Region 4. The 0001 indicates that it is Site #1 and the .1 is the replicate
station within Site #1. A site with a .0 designation indicates this is the only station at the
site.

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

IDORG. This numeric field is 8 characters wide and contains the unique i.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 databases.

DATE. This date field is 8 characters wide and is the date that each sample was collected
in the field. It is listed as MM/DD/YY.

LEG. This numeric field is 6 characters wide and is the leg number of the project in
which the sample was collected.

TYPE. This character field is 7 characters wide and describes whether the sample was a
field sample, replicate or control.

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

CTRL. This character field is 5 characters wide and indicates the type of control sample
used for the test.

LATITUDE. This character field is 12 characters wide and contains the latitude of the
center of the station sampled. The format is a character field as follows: XX.YY,ZZ,
where XX is in degrees, Y'Y is in minutes, and ZZ is in seconds or hundreds.
LONGITUDE. This character field is 14 characters wide and contains the longitude of
the center of the station sampled. The format is a character field as follows:



11.

12.

13.

XXX, YY,ZZ, where XXX is in degrees, YY is in minutes, and ZZ is in seconds or
hundreds.

HUND_SECS. This character is 3 character wide and contains the designation "h" if the
latitude and longitude are given in degrees, minutes, hundredths of a minute. The
designation “h/d” is given if differential accuracy is achieved with the GPS unit. The
designation "s" is given when latitude and longitude are given in degrees, minutes,
seconds.

GISLAT. This numeric field is 12 characters wide with 8 decimal places and contains the
latitude of the station sampled in Geographical Information System format. The format is
a numeric field as follows: XX.YYYYYYYY, where XX is in degrees and YYYYYYYY
1s a decimal fraction of the preceding degree.

GISLONG. This numeric 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:
XXXXYYYYYYYY where XXXX is in degrees and YYYYYYYY is a decimal fraction

of the preceding degree.

AMPHIPOD SURVIVAL TOXICITY TEST DATA. The following are descriptions of the field
headings for the amphipod Echaustorius estuarius (EE) toxicity test using homogenized sediment
samples; presented in fields 14 through 25.

14.
15.

i6.

17.

18.
19.

EE MN. Station mean percent survival. Numeric field, width 6 and 2 decimal places.
EE_SD. Station standard deviation of percent survival. Numeric field, width 6 and 2
decimal places.

EE_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 double ** represents significance at the .01 level. ns = not statistically
significant. Character field, width 5.

EE_TOX. Sample is considered toxic and denoted with a "T" if: 1) Sample mean is
significantly different from control mean when compared using a t-test ( p=10.05). 2)If
sample mean as a percent of the control mean is less than 75% of the control (MSD as a
percent of the control). "NT" signifies non-toxic. Character field, width 3.

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

EEQC. Data qualifier codes are notations used by data 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 is recommended that if assessments are made that are especially 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
are 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 to affect
assessments, the value is reported as “-3".



20. EE_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 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 3 decimal places.

21, EE_OUNH3. Unionized ammonia 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 3 decimal places.

EE_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.

23. 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 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 3 decimal places.

24. EE_TUNH3. Unionized ammonia concentration (ppm in water) interstitial water (water
within 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 3 decimal places.

25. EE _H2S. Hydrogen sulfide 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 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.

2
]

The following are descriptions of the field headings for the sea urchin (Strongylocentrotus purpuratus)
development toxicity tests (SPDI), using the sediment/water interface exposure to intact sediment cores;
presented in fields 26 through 34.

26. SPDI_MN. Station mean percent normal development in the sediment/water interface
exposure. Numeric field, width 6 and 2 decimal places.

27. SPDI_SD. Station standard deviation of percent normal development in the
sediment/water interface exposure. Numeric field, width 6 and 2 decimal places.

28. SPDI_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 double ** represents significance at the .01 level. ns = not statistically
significant. Character field, width 5.

29, SPDI_TOX. Sample is considered toxic and denoted with a "T" if> 1) Sample mean is
significantly different from control mean when compared using a t-test (b= 0.05). 2) If



(8]
(8}

The TISS1_56 DBEF file contains the same fields as CHEM1_56 DBEF file with the exception of the Trace

sample mean as a percent of the control mean is less than 59% of the control (MSD as a
percent of the control). "NT" signifies non-toxic. Character field, width 3.
SPDI_BATCH. The batch number that the samples were analyzed in, character field
width 10.

SPDIQC. Data qualifier codes are notations used by data reviewers to briefly describe, or
qualify data and the systems producing data, numeric field 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 is recommended that if assessments are made that are especially 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
are 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 to affect
assessments, the value is 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 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 3 decimal places.

SPDI_OUNH3. Unionized ammonia concentration (ppm in water) in overlying water
samples (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 is
reported as "-8.0" = not detected. Numeric field, width 7 and 3 decimal places.
SPDI_OH2S. Hydrogen sulfide concentration (ppm in water) in overlying water (water
above 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 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.

Metal fields, and the addition of the following fields (the number at the start of each field is the field
number):

1.

2.

TISS_TYPE. This character field is 25 characters wide and describes what type of tissue
was analyzed.

NO_IN_COMP. The number of fish in each composite making up each sample. Numeric field,

width 5.



The BEN1_56.XLS file contains the following fields (the number at the start of each field is the field
number):

i.

oo

10.

I5.

16.

17.

i8.

i9.

20.

21.

STANUM. This field contains 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 is 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 is 20007.0. The 2 indicates Region 2. The 0007

indicates it is Site 7 and the .0 is the replicate (if any) at the station within Site 7.

STATION. This field contains the exact name of the station.

[DORG. This field contains the unique i.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 databases.

DATE. This field is the date that each sample was collected in the feld. It is listed as

MM/DD/YY.

LEG. This field is the leg number of the project in which the sample was collected.

SPECIES. This field contains the different organisms found at a station, genus is given, and

species if available.

TOTAL INDIVIDUALS. This field contains the total number of individuals found at a station.

TOTAL SPECIES. This field contains the total number of species found at a station.

TOTAL CRUST. INDIV. This field contains the total number of individuals in the Subphylum

Crustacea found at a station.

TOTAL CRUST. SP. This field contains the total number of species in the Subphylum Crustacea

found at a station.

A GAMMARID INDIV. This field contains the number of individuals in the Suborder
Gammaridea found at a station.

B. GAMMARID SP. This field contains the number of species in the Suborder Gammaridea
found at a station.

C. OTHER CRUSTACEAN INDIV. This field contains the number of individuals, other
than in the Suborder Gammaridea, in the Subphylum Crustacea, found at a station.

D. OTHER CRUSTACEAN SP. This field contains the number of species, other
than in the Suborder Gammaridea, in the Subphylum Crustacea, found at a station.

TOTAL ECHINODERM INDIV. This field contains the number of individuals in the Phylum

Echinodermata found at a station. ‘

TOTAL ECHINODERM SP. This field contains the number of species in the Phylum

Echinodermata found at a station.

TOTAL MOLLUSC INDIV. This field contains the number of individuals in the Phylum

Mollusca found at a station.

TOTAL MOLLUSC SP. This field contains the number of species in the Phylum Mollusca found

at a station.

TOTAL POLYCHAETE INDIV. This field contains the number of individuals in the Class

Polychaeta found at a station.

TOTAL POLYCHAETE SP. This field contains the number of species in the Class Polychaeta

found at a station.

TAXA. This field contains the different taxa found at a station.



22.
23.
24.

36.

# OF SPECIES. This field contains number of species found at a station.

NUMBER PER CORE. Number of individuals/species found in a numbered replicate core.
SUMMARY STATISTICS. This field contains a summary of statistical analyses. This field
refers to fields 6-23.

MEAN. Mean value of individuals/species in all cores analyzed.

MEDIAN. Median of individuals/species in ail cores analyzed.

MIN. Mimmum number of individuals/species found in any core.

MAX. Maximum number of individuals/species found in any core.

ST. DEV. Standard deviation of the above mean value.

S.E. Standard error of the above mean value.

95%CL. 95% Confidence limit.

SUM. This field contains the sum of individuals/species found in all cores analyzed

MOMHUOw e
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Benthic Community Analysis Data






£[Jo 1 98eq

€S Ltl SE 19 X4 11 0Ll LLt 61 11 £T (43 sapadg [po,
0Lt 1911 86T 91§ SIT L1 099 L9 33 Ll 124 .0 ' S[ENPAIPY] B30,
I €l £0 90 1 0 €0 £0 0 1 0 [EEETEN (e 2108Yo031]0
Iy tes LEL  L'ET 14 0 <0T L'El 0 0 64 BIUSWBN BolRWAN
s g1 £0 90 4 1 <1 L'l 1 [4 [4 wpeak]od BRUOZ BUIONA[0DS
9 €T 90 s} £ 1 0¢C 0z 1 4 £ rRRYoA[o] BINEJ}d) BUICIR|00S
vopE 60§l € 0 <1 £l € 0 ! TRRYoA|0] “Japus “dds stdejejoog
z 9T Lo [ z 0 01 Lo 0 [4 0 vlaRyoA|0g elesyouriqoned viopAjodopnasy
¢ 61T 95 LG 0T 1 ¢01 L1 4! I 0z wleRYaL[og ®IYoue1goI13Y oldsouati]
I ¥l £0 90 [ 0 so €0 i 0 n wleeyodjog v "ds snpawypojraang
£ €T 90 01 [4 0 01 0l 1 0 (4 ejorlA[od eie[e wIsid
[ S €0 90 1 0 S0 €0 0 0 [ #jeByok[o] weuuid ordsouotidure|
s ¢9 L'l 6T < 0 <z L't 0 0 S TIORUOA[O] eatoydsoyd sij|Asojuop()
T el €0 90 1 [ 1] £0 0 [ 0 LTI N ] w10001d s1010N
8 6’9 81 't 9 0 0t L't [4 0 9 BORYOATO] gjawioa sAudon
£t tZ 90 01 z 0 01 01 0 1 z wjoRYDA[0] (d)ds smisewoipopy
of LS ¢l $T 9 [ ¢¢ £e I £ 9 RAEL I (N SISUSIULIOJI[ B3 SNISBIUOIPOJA
£ €7 90 0l 2 0 01 01 0 T [ BIOEYOA[O BJOSIQUIT SNISRUWIOIPAJY
1l L'l gt ' it o <6 184 1 0 11 wIORYOA[O] sisuaaind sofdojoasojly]
[ S £0 90 1 0 S0 £0 0 0 I eloRYoA[0g ‘Jopui dds sruroyjoun]|
s 9T Lo Tl £ 1 07 L1 € 1 1 wpzeyok[od 121n0] suogoxg
v Ve 60 §'l £ 0 ¢t £l [ 0 £ ejReYok[og B[OSTUE] SuOYanY
| S €0 90 1 0 €0 £0 0 0 1 glariok[og nys1| euoay
[N £0 9'0 [ 0 <0 Lo [ 0 1 eloRyohlod SIUI0OISUO] Bj{IAIO(]
I €l £0 990 I 0 so £0 0 0 I [ZCIIRIN VR ds snaoldiq
[N €0 90 [ 0 <0 Lo [ l 0 vjarydAjod EPIpULD £INSS0.)
S v 60 <l 3 0 <1 L'l 4 0 £ BJORYOA]O eorpiord ejjern[ne)
I £ £ 920 [ g €0 £0 0 0 1 e1aBoA[0] SIAQ1( BIpURLLIY
[ A £0 90 [ 0 <0 €0 [ 0 0 RIA[RALE si[ISeay v100y |,
[ S €0 90 [ ¢ $0 £0 1 0 0 vaoRpIRUL ], ds enpeuSoyda]
[ €0 90 [ 0 §0 £0 [ 0 0 RPOORLIS() rjuopoeyarea sopawoyiydug]
T ¢l €0 90 [ 0 ¢0 Lo I 0 [ VOPLIBWIWIEL) “ds wnipieyouAs
ool £0 90 [ 0 €0 £0 0 0 1 ROPLIBIUILING) ratuodel eijpsaipipuriy
it €0 90 [ 0 ¢0 £0 [ 0 0 BopLILUILLY) smejnoo sndojnopnjdwy
wns  T[9%66 'S CASCL IS XRW UG uBIpowl  ueall g das N..m& 1 das
SI1sPRIS Arerumg 2102 3ad Jaqiuny] g jo ¢ RXE J, saadg
Ly 96/€0/21 £L91 (010 AS/ASYH TVAVN) ZLHVAS 5T LO006
DAl aLva 2UO0al NOLLVLS  WIINVIS

SISATYNY TVOLLSILVLS ‘SHSATVNY ALINOWNOD DIELLNHE



€1 Jo g o8eg

vy TS £l £T 14 0 07 £'1 0 ¥ 0 LIELL IV R | Boojuwl] suoyony
[ €0 90 I 0 S0 £0 0 ] 0 Teryoklod fyBi| suoayg
[ £'0 20 I 0 €0 Lo 1 0 [ eoRUAo s1oa1duo] vajiAto(]
I €1 €0 90 I 0 €0 £0 1 0 0 eloRLA[0] ds suoodicg
[ £0 9'0 I 0 <0 €0 1 0 0 BIOBYDA[O] viejl1oepofAd einsso)y
9 €T 90 01 £ [ 02 0t T £ [ VIORYOATO[ EPIPURD BINSS0])
P vE 60 Sl € 0 <1 €1 £ I 0 RRORYIK[O ] vatjiond v[ouof ;)
I ¢l £0 920 1 0 §0 £0 0 1 1] RRBOA|O, [ SIADI( RIpURULY
L€l £0 90 I 0 <0 £0 l 0 0 viA[RALE] siIded) vaosy |,
£ €T 90 0l 4 0 ot 0l 0 4 1 vOpLIvWILIRL) ds umipijatpuky
[ £0 90 I 0 §0 Lo 0 [ 1 eapLIRWILIED) ealuodef ej[eraipipuriyy
T 97 Lo [ 4 0 01 Lo 0 4 0 2oplIRIIILLY smje[noo sndojnapiydwyy
[ £0 90 1 0 S0 Lo 0 1 1 vpodeao(y ‘ds sndueoeydopy
wns %56 U'S Al XeW WU URIPOW  Ueswl gdaa  gdor [ das
sa)ysppelg Aawumng 2100 Jad Jaqumy] dgjoy BXR ], sapadg
b 96/£0/1 pL9T (€10 HS73SYHIVAVN) ZLAVMS LT 80006
SUT ALV 2HodI NOLLV.LS  WINVJIS
v CII 6T 0's 0t 0F 061 Lyl 4! o1 0T ¥T dg apEphod B0
Izt 9%9 991 L8t L 91 Ovb £'0v £t 91 L "AIpuL peYaLog [0,
I gl £0 90 1 0 €0 €0 I 0 0 [ “dg asnpopy 1sj0],
I €1 £0 90 1 0 €0 €0 I 0 0 AIPUT IS0 R0 ],
0 00 0’0 00 0 0 00 00 0 0 0 0 “dg neapounyyg woy,
0 00 00 00 0 0 00 0o 0 0 0 *AIPUT ULIDPOUTY ) )0 ],
7 97 Lo [ z 0 01 Lo 4 0 0 T dg uraowsIUy YK
T 9T Lo Tl T 0 01 L0 4 0 0 "AIPUT UR20RISIID) J0UI()
b 9T L0 [ [4 0 01 el [4 0 4 £ dg prrunueo)
P9 L0 A [4 0 01 £l (4 0 [ AIPUL pluvuide)
9 §F vl 0T 14 0 07 0T b4 0 [4 S dg sy o,
9 S 0t 14 0 0T 0T v 0 T AJPUT ISy ],
wns 19466 AN XM ww umpatu uwetu gdos gdor [ do
SasN)S Linunung w10 Jod taquiny dg o # BXH ], sataad
Ly 96/£/T1 €L91 C1u02) (010 ASZUSVIIVAVN) ZLUVYMS §T L6
poyl qLvd DHOdI NOLLVLS JIINVIS

SISATVNV ‘TVOLLSILY.LS ‘SHSATYNY ALINNWWOO OIHLNIE



g1 Jo ¢ 998

9t SV [ 0T 4! o1 071 (1A 141 01 (4t 0T “dg aperyahiod (10 ],
L1t 861 o'y 0L 9F e 0'6E 0'6g (1% (47 14 “afpu a3eeYaA[0g 1901
I ¢l €0 90 1 0 €0 €0 I 0 0 I “dg IO 100
1 ¢l €0 90 1 0 €0 £0 I 0 0 “AYpUf ISDIION T¥30.L,
0 00 00 00 0 0 00 ()] 0 0 0 4] *dg uLEpOUIdY 1€10.L
0 00 00 00 0 0 00 00 0 0 0 "ATPUJ ULIIPOURYSF [FI0L,
T €l €0 90 I 0 €0 Lo 0 I I I 'dg upaoeIsIID YO
7 tl £0 90 I 0 <0 Lo 0 1 I ‘ATpU] UB20BISTUD 12UIO
s Ve 60 [ £ 0 §'1 L1 0 £ [4 3 ‘dg prrewnwes
L LS ¢l %4 S 0 $T £C 0 S Z "AIpUJ pHRWILIED)
L Ly 1 1z ¥ 0 07 £T 0 14 £ 14 dg psna) B0
6 89 L'l 0t 9 0 0¢ 0€ 0 9 £ ‘AIpU] “JSILIT) [BR0 ],
9 £l £0 90 91 st ¢'sl el Sl ¢l 91 9T ) sapadg 1930 ],
671 L'tl S'e g Q¢ 68 Shr (%4 o 6t 0s s[eEnpIAIpU] [#30],
T ¢l €0 90 1 0 §0 Lo 0 1 1 wieeaodIQ rjaryodIQ
g8 LY (A 'z S 1 0¢ LT 1 4 < elRRYoA[od RINEIR) PLIOID[0NS
S Pt 60 Sl £ 0 &1 Ll 2 0 4 ejeeyokjod ‘Joput *dds sydsjajoag
9 6t o'l L1 4 1 §T 1 [ 1 ¥ vjowyoh[od rieioueiqoned wiopAjodopnasd
1€l €0 90 I 0 S0 £0 0 0 1 wERgoAjod nydi ordsouotiq
e 101 AN 4 <1 9 §01 Lot <1 11 9 wjoryoAlod rIyourIqoIsiay ordsouctid
[ I | £0 90 1 0 §0 £0 1 0 0 wpeyak[od vasoydsoyd sijjAsouopO
I ¢l £0 90 1 0 S0 €0 0 0 I LIELTRIA L ©19001d s101N
1 €1 €0 90 1 0 <0 £0 [ (] 0 weRydAjod wnwod siiydaN
1 Evl LE ¥9 I o s LE 0 0 I ToRgoAtod (d)ds smsewroIp3jy
61 TL 6'1 Tt 0l ¥ 0L £9 14 § 01 BloRYoA[0d SISUSIILIOJI[BO STSELUOIPAY
6 tT 90 o't 4 T 0t 0t 14 £ z 210RYoA[Og sisuepednd so[dafoaso)a
g€ £T 910 o'l z g 01 01 1 1] z 2aRYoAjod 121n0] AU0F0XY]
Wns ID%S6 A'S A9l 1S XEW uUlw ueipoawr  Umowd cdor  zda ydes
Sarjsyels Advunmg 3109 r3d Jaquumy] dgjo g exu ], sappadg
iy 96/E0/21 yLIK (31103) (€10 HS/ASVE TVAVN) ZLUVMS LT 80006
A1 ALva ododar NOILLVIS NNVIS

SISATYNY TYOLLSLLVLS ‘SHSATVNY ALINNAIWOD DIHINH4




£1Jo p o8eg

961 E0F £0l 6Ll 98  v§ 00L £'¢9 ¥S 9¢ 98 S[eRpIAIpU] B0,
8 68 (%4 8t L 0 §€ LT 1 0 L CEETRHTTS) ¥J2EYOOTIO
[ Lo Tl T 0 01 Lo 0 0 4 BOHOWIN BOMAIAN
8L €T 90 01 L s 09 09 9 S L eegakog EJRUOZ BWORR[0DY
Tz tl €0 920 [ 0 S0 Lo | 1 0 vjoryohjod BINEIP} BWOR[0DY
£ tT 90 01 [ 0 01 01 4 0 1 elaRYIAI0 ] “topuy “dds sidojajong
Lo LY [ [z L £ 0¢ Ly L £ ¥ wloryok|od wmenpuriqioned viopAjodopnasg
£ S8 (AN N 4l § ¢'8 LL 9 § (4! vorgak[og elyourIqoIajay oldsouory
L e 60 ¢l 12 1 s €7 1 T 14 w0 vasoydsoyd sijjAsojuop()
|G ¢ £0 20 [ 0 §0 £'0 1 0 0 eJoRoL[od w10304d s1000N
I €1 €0 90 { 0 €0 £0 0 0 1 PREYOAIO] vjnwoa sjdoN
T ¢l €0 90 I 0 $0 Lo 0 1 I vieEYoL[og viejuoursid ordsosary
T gl €0 90 I 0 <0 Lo 0 [ I eontjak]od (d)ds smsewotpay
91 LY A 1z L £ 0¢ €5 9 £ L wEyoA[og SISUSIWLIOJI[¥0 SMSEWOIpy
[ el €0 90 [ 0 S0 €0 0 0 l eauiph|og E3sIqUIE SN)SLIU0IpOy
A $'l (4 9 I §¢ L't ¥ 1 9 vpprydhlod sisuayednd sojdojoasoyar]
T ¢l €0 90 [ 0 €0 £0 i 0 0 219BYoA[0 BUBOLIGWE ©I00A[L)
[ 90 0t [4 0 01 0’1 1 0 4 wjerYoh|od 12100} 2U0FOX3]
9 ¥L 0t St 9 0 0¢ 0T 9 0 0 ®)3BYIAI0] BJOIULI] SUOon;
1€l €0 90 I 0 §0 €0 i 0 0 vjoryoklod siwoa1Suo] wajfialo(f
[ €0 90 1 0 €0 Lo I 0 1 ejaRydAlo ds snugoodi
(1) A €1 £T 9 T 0y £e z 4 9 wloryoA1od e)r[A1oepodAd vinsso)
£ 00 00 00 I I 01 01 I 1 1 ejeRoAjoq EPIPULO LINSS0.)
£t 6t 0l Lt £ 0 <1 01 0 € 0 ovLoAjog voyioed vjjeLR[ ey
I [ £0 20 1 0 §0 £0 0 I 0 ©]oRYoA[0 ] SIADI() RIPUBULIY
el 0 90 [ 0 €0 €0 0 1 0 npEgokjod (d)ds marypojoydy
1 £l £ 90 1 0 50 £0 0 I 0 ’ vpodonseny ‘s snesseN
g ¢8 T 8¢t L 0 ¢ LT 0 I L epodoljsen) ds vutooopy
1€l €0 90 | 0 $0 €0 1 0 0 RIA[BAIE] si[1dea) vioay],
0 00 00 00 0 0 00 00 0 0 0 BPOORIIS() wuoposeyaIes sapawopyde;]
el £0 9'0 I 0 €0 £0 0 i 0 voplIRlwRD “ds wnipijatjpuky
7 9T Lo [ 4 0 01 Lo 0 14 0 BOpLIRWIWITRY) snpodosdoud)s saploguua]ipiy
68 T6l (4 8 1z v STl 0'tl 14 1T 4 voplLELIUiegG vojuoduf vjaiatpipuisy
[ £0 20 [ 0 $0 Lo | 0 [ npodeaa(] “ds sndeovyday |

wns  C[0%§6 s A IS XeWw W uempews  uvow gdor gdor pdax

sapsprls Lavuung 2100 aad Jaquany dgJo # uxu, sapady
Ly 96/€0/T1 §L91 10 USVU "IVAVN) ZLUVMS d e
DU qLva DHOAI NOLLVIS JWI(NVIS

SISATVNYV TVOILSILVLS ‘SHSATVNY ALINNWINOD DIHLNA4G



£1Jo ¢ 988

61 901 LT L'y 0l 1 6§ £9 01 ! 8 EELTeETTe) EIECIRCET(0)
[ SN £0 90 I 0 $0 €0 0 0 i BOHAWON BoLISUIRN
s §9 L1 6T g 0 ST L1 0 0 S BPOJRIUSN [ GUETN
1 €1 €0 90 1 0 S0 £0 0 0 1 wjRRoA[od -anf -dds sopijiAg
g LY A 1'e S 1 0¢ LT < 1 z wjoetoh|od ZIRUTUNIY SAUBON
[ €0 90 I 0 S0 L0 1 0 1 vjaeyoAlod 12In0| AUOT0X;|
9T vor 89 Ll T 0 011 L8 4 & (44 eRYAI0] stuoaifuoy Bal1AI0(]
[ Lo A [4 0 01 Lo 0 0 4 vlaryoAjod BPIPUED RINSSO)
TS el £T 14 0 0T £l 0 0 4 wauyokjod worpoed B[[pLIofNR)
¢ sz %8¢ 00l ¥4 1 011 o1t iT [ 1 weRAlod zpepdeo pponde)
el L0 90 1 0 €0 £0 0 1 0 RIA|RALL 1asnOYUSs BISINasn]y
WS 10%e6 H'S  ASCI XPul  ULUD URISW uesu gdes gdar  pdez
sa)5PE)S Areunung 2103 1od Jaqumpy dgjo# uXR, sapadyg
(%4 96/£0/71 9L9% 1 6£006
nH1 aLva DHodl NOILVIS WANVIS
v €7 90 01 91 b1 06l 0's1 91 14 §1 £ -dg apepAiod E10L
el L'8T L 8'T1 199 0 STY 0'by Ly 0t §¢ -ATpuy 3jeEL[od 18301
v ot £0 90 4 I <t €1 1 4 i € ‘dg asufo 180 L
01 TL 6'1 e L 1 0% £E 1 (4 L "ATpY] ASNON 19101,
0 00 00 00 0 0 00 00 0 0 0 0 -dg uLrapountpPy (8101,
0 00 00 00 0 0 00 00 0 0 0 "ATpU] WIIPOUNPY [FI0],
[N £0 9'0 [ 0 §0 Lo { 0 ! (2 dg ursomISIID) 1Y)
T €1 £0 90 1 0 §0 L0 i 0 I "ATPU] URSORISTUD JAIO)
s 97 Lo (A £ I 07 Ll ! € I £ dg pueunuel)
o ST XY ool 174 ¥ ovl oyl 14 144 14! "ATpU[ pHEIWED)
I A £0 90 £ T ST £T [4 € 4 ¢ "dg s [P
vy P1T §¢ §'6 124 s svl Ll S 1 24 st “APUE JSRA) [HIOLL
65 tl £ 90 0z 61 s6l L'61 0T 61 0T £y sapady o,
WS 10%S6 S A(Llg Xew U umipour  wwew cdor gdar  (du
SJSPUIS Lmunng 3102 Jad Jaqumn dg o f wXM |, saprady
Ly 96/£0/T1 SL91 (o) (210 ASVHIVAVN) ZINVMS 4 72006
DA aqvd RO NOLLVIS  WONVIES

SISA’ TYNY TYOLLSILV1S "SHSATYNY ALINOWWOD DIHLNHE



€1 Jo 9 98¢y

1 t1 €0 920 1 0 €0 £0 0 1 0 epiuofouniy epiuodounk |
61 L¥T £'9 01t 61 0 €6 £'9 6l 0 0 EPOIRIIS() ds adoseiseang
T 91 Lo Tl 4 0 01 Lo 0 4 0 [vvali3 g vIUOpOIRYRIRD sopoto]iydng]
6 89 L1 0e 9 0 0¢ 0t 0 € 9 BOPLIBLLWIRD) winwrdnoas wniptoyouAy
£ 6t o1 L] £ 0 <1 0'1 0 0 € rOpLIRLIWRL) snpedoidoun)s soptoquid]ipny
| S | £0 9'0 1 0 <0 £'0 i 0 0 papLIRULLIEL) ‘ds uopawoddigg
oy Ly Tl Iz §1 I oel tEl 11 v1 st raplieuney voluodef e[josolpipuriy)
T 9T Lo vl T 0 01 Lo 0 [4 0 BoplIviULIRL) winatstuayar wiiydoio)y
[ £'0 9'0 1 0 <0 Lo 0 1 [ wOpLIBUWIED) sme[noo sndomapnydury
¢l £0 90 1 0 <0 €0 I 0 0 rpodesac] sisuaiofI[ea eovdAnoaN
wns  JO%S6 CH'S A IS XeW WIW UB[POW  UBaWl gdor  gdas  [da
SINsHu}S Ateunung 2102 .1ad Jaqump] dgjo g exg ],
Ly 96/£0/T1 LL91 (1¥) €0 SAUVAIHS 'TYAVN 6L1E6
RCY! 4Lvd ododai NOILVLS J(NVIS
£ Ls Sl T L [ 4 £ 14 T L L dg aoviafod o,
9L vLb (24 N Y ty [ X~/ £sT i€ T %74 "ATPU] 2nYIA[ng (o],
I €1 €0 90 I 0 §0 £0 0 i 0 I g asnpu iy 1m0y,
I el £0 90 I 0 <0 £0 0 I 0 "ApUf asnfjoN (o],
o0 00 00 00 0 0 00 00 0 0 0 0 ‘dg HLPOURYE B30 g,
0 00 00 00 0 0 00 0'0 0 0 0 AIpUJ ULIDpOUNAY (930 g,
0O 00 00 00 0 0 00 o 0 0 0 0 dy unoomstugy Jaifiey
0 00 00 00 0 0 00 00 0 0 0 "AIPU] UB2ITISIY) JAYY()
0 00 00 00 0 0 00 00 0 0 0 0 dg purwiug
0 00 00 00 0 0 00 00 0 0 0 "AlpU] plaviiuegy
0 00 00 00 0 0 00 00 0 0 0 0 dg psnagy pepo
0 00 00 00 0 0 00 00 0 0 0 AIPUY IS [0,
61 TL 6l (4" 01 b0l £9 $ 4 01 11 sopadg epo ],
01 TI9 L§1 TLT LS b §0E e 134 14 LS S[ERPIAIpU] [R)0 ],
uns  [0%S6 H'S A9 1§ XBW UjWE uBIpAWl  uwow gdas  gdex  jdos
S2UsIE)S Alenumg 2103 Jad Jaqumy dg o ¢ BXR ], safradg
Lb 96/€0/TT 9L91 (uoa) [y 6£006
DA ALva DHOAL NOLLVIS WWAONVIS

SISA'TYNV TVOLLSLLVLS

SASATVNY ALINAWOO OIHINAE



£1 Jo £ 28eg

DAT ALva . DyHodI NOILILVIS JINVLS
0 00 00 00 0 0 00 00 0 0 0 0 “dg uLrapoungoy fejo,
0 00 00 o0 0 0 00 0’0 0 0 0 ‘AlpU] ULIpOUNYYF [#j0],
¥ 9T Lo (A 4 0 01 £l z [4 0 ¥ dg uwaoeIsn) JoY10)
XA 1 [ 801 0t 0 001 L'l 0T £ 0 "AIpUJ URDIRISTLY) 18Y1()
o1 9T Lo Tl b T o0¢ €€ z v ¥ 9 dg purwiumy
LS 8%l 8t 99 ST Tt §381 061 [A! 0z 14 ‘Alpuf pliBUILED
v 97 Lo 4! 9 ¥ 0% Ly 14 9 ¥ 01 dg ysna)y jeroy,
08 901 LT Ly e €0 §LT L9z [43 £ §T ‘AIpUL ISR [ejo ],
05 ¥l (A 199 [44 It €91 L9t 11 L1 [44 [43 safdadg jeyo,
00t 6L r6l ¢t vl 79 0'¢6 0’001 9 A 148 SfenprAIpu] )04,
s LY [ 1z 4 0 07 L'l 0 14 1 ©19eYo03HO w1eey00S1|O
[ €1 £0 90 [ 0 <0 €0 0 0 i TOHRWAN BOMSWIIN
¢ v 90 01 z 0 01 0t 0 1 4 AELlGT o8 ‘anf dds sapij[egesa],
8 9 L1 67 9 I §¢ L' 9 1 1 ejeRyoAjog ®JRUOZ BUIOJB[00S
LET 899 ULl L6t 89 Il ooF L'sy 4 29 LS eloEloLod wjeyoueigioned viopAjodopnesg
Ly (2! I'z 9 T 0t L't z € 9 BleRyoAjod eiypueIqosaey ordsouots]
T 9T Lo T 4 0 01 Lo 0 0 4 LRI () winuion BI0pAog
1 €1 €0 90 1 0 S0 £0 0 0 1 ejoRYok]od eazoydsoyd sijjAsojuop(y
£ €z 90 01 z 0 01 01 0 [4 i eREPA[0] ‘anf “dds snjsewojon
s LY [ 4 14 0 07 L1 4 0 i epRRyoAjod ‘anf ‘dds sepiprotoN
T €1 €0 90 I 0 50 €0 0 0 T zierRYaAfo] (d)ds smsewotpajy
[ S ] L'l 6T S 0 $Z L 0 0 ¢ ejoYoAJo] sisuapednd sofdojoosopa|
| A €0 1 § T St L'E z 9 ¥ wREYA0] ta1no] suo3oxy
vy ve 60 §'l £ 0 <1 £l [ £ 0 wREyoA[og B[OOMRLI] atoUdNY
1€l €0 90 1 0 §0 £0 0 0 1 eleijoAjod ‘anf “dds eopjiato(]
T 9 L0 71 [4 0 01 L9 ] T 0 #oRlIA[O] stwoo13uo] wa[jiato(]
1 €1 €0 90 1 0 $0 £0 0 1 0 wjoeyoA[od ds snuoojdi(g
1 €1 €0 90 I 0 <0 £0 0 0 1 wleyoA[od 12100U BILLIOJLII)
| SN £0 90 1 0 S0 €0 0 0 I ejeBYoA[og vaSukreydiaalq viuelg
T 9T Lo A z 0 01 Lo 0 0 [4 wpEyok|og STASIQ vipuBULY
| S £0 90 1 0 S0 €0 0 0 I wpodossen ruelpinod vjng]
I 8Tl £ LS Il 0 ¢ L'y £ 11 0 RIAJRALE] si[ideyy viooy |,
wns  10%$6 S A9 1§ Xeuwl  wiln UBIpOW uwmaw gday  gder 1does
sapspHmS Avwumg 3103 Jad Jaqumpy dgJo g HXB], sapaadg
Ly 96/E/TI LL9Y (03) (1X) £0 SAUVAJIHS TVAVN  6L1€6
AT aiva Ddodal NOLLYVLS WIINVILS

SISATVNY TVOLLSLLVLS ‘SHSATVNV ALINWAINOD JDIHLNAH



€1 Jo 8 98eq

(A A e §¢ YT 1 061 Lil Sl vl 1Z4 vppeyoAlog stsuapaind sordojoosoyar]
| £0 90 I 0 €0 £0 0 0 1 rRRYrAl0g "anf "dds eraak]n
| S %:1 Ly '8 £T 8 6§l Lel 01 £ 8 rpRYaL[og Taano] auoFoxy
T 97 Lo [ 4 0 01 Lo 0 4 0 vjoryoA[og ‘anf dds eruw&jodng|
Tt £0 90 I 0 ¢0 Lo 0 ] [ BRRYOA[O | BIOOTUWI] DUOLANS|
T 97 Lo 1 T 0 01 Lo 0 0 z wloryoAjo] s1oo1Buo] eafpialo(]
(AN 0 07 9 T 0F 0 14 4 9 wieRdA[0g vie[AloepoBAd eanssor)
v TS £l €7 14 0 0¢ £l 0 0 14 ELRN L BPIpUED RINSSO)
1 ¢l £0 90 I 0 §0 €0 0 0 I vRRYOA[O] wepdea vyoydey
I el £0 90 1 0 §0 £0 0 1 0 eloRYaAjo vofulseydiaosy viurag]
T 97 Lo Tl [4 0 01 Lo 0 T 0 ejorYaAjod SIADI] BIpURULLY
[ €0 90 I 0 §0 Lo I 0 I epodonsen ds wurpoaly
L1 ¥t 60 Sl L AN 3 L's 9 L 14 elA[eAlg si[13eyy w100y ],
bl LS ¢l ST L T Sy Ly S L 4 BIAJRALE 195N0YUS BISINISNA
[ S £0 90 1 0 €0 €0 I 0 0 Ed0plEUR ], IUBULIOU 0X 1o/
[ £0 90 1 0 §0 Lo 0 1 I veampreue ], “ds rupeudoido|
9 09 ST 97 $ 0 §T 0T 3 0 I vooEpIBUE], RIQUP Bljayd0)der]
1 £l £0 90 1 0 §0 £0 0 1 0 BPODRISO ds adosajseang
9 < (A 0T 14 0 07 0T 4 14 0 eopLIElIIESy winwjednoss winpyjoyouky
¥l LY Tl ' L £ 0 Ly 4 £ L eopLIBuIED snpodosdouajs saproquis(ipny
$ VE 60 I £ 0 <1 L1 (4 0 £ BapUEURLED vopuodef e[[asaipipuvin
8 Pt 60 Sl 4 | A L'e 14 € [ vOpIIRUIIED snepnoso sndoynspiydury
wns JO0%E6 IS AR(I§ XPW Ul ueipewl  uedwl gdor  gder  1dea
sa1spE)s AtBwumg 2100 Jad Yaqumyy dg jo # BXB], sapradg
L¥ 96/£0/TT 8L91 dddvrdda D 0Toos
D1 ALVdA ovodal NOLLVIS JINVIS
0t g0l 9T 9y §1 9 g0l 0ol 9 6 §1 81 "dg maryahing ey ],
661 9'9L Lst 1yt 98 L S9§ £99 LT 98 938 "AJpu] 2pBPAING [0,
£ 00 0'0 00 1 I 01 01 1 [ I T dg asnfopy (1o,
SL o'l I't 1Y It [ 09 0's £ I 1 "AIpU] ISNTOTA R0 ],
wns  [N%S6 'S CAS(LIS Xew UIW uRIpsuwl uvow gdas  zdar  {du
SOpsTIRYS Aawmmg 2102 1ok taquuny dgjo # X sapaadg
Lr 96/£0/71 L9l (yuna) (1%) €O SRVALIHS IVAVN 6LIYG

SISA'IVNV TVOLLSLLV.LS ‘SUSATVNY ALINNWWOD DN



£1Jo ¢ odeg

oy TL 6’1 [A% Ll I ovt el I 4 Ll (44 dg apripAfod [TeL
98 97t '8 Syl (481 98 066 £'¢6 83 [41¢ 98 “AIpUT 2BYRL[0d )0 L,
8 tl £0 90 £ [ 4 LT £ [4 £ £ “dg asnpjoly e L
¢ 18 It 9t 4 L §0I 01t Tl 4! L "AIpU] OSH[OJA] [BI0],
0 00 00 00 0 0 00 00 0 0 0 0 ‘ds uLrapounyay [vio L,
0 00 00 00 0 0 00 00 0 0 0 ‘ATPU] ULIIpOUTDY Jeje],
9 00 00 00 [4 7 0T 07 [4 T [4 14 dg uesoriSIID JYIO
or 79 el £T 9 [ 27 £e 9 [4 4 "ATPUJ UESIBISID) 131D
oL ¢l £0 90 14 € St £'e ¥ £ £ 14 dg purewiures
€g €7 90 01 [4 01 011 oIt 4! o1 I ‘AlpU] puRUILEL
91 ¢l £0 90 9 § §¢ £ 9 9 $ 8 dg sna) mo,
& 7L 61 Tt g1 Tl 0§l £l g1 7t €1 "AIpUT ISR [0 ],
L 69 g1 I Lz 1T 0bT L'ET £z |£4 LT 9¢ sawadg [mo,
18¢ L'y Lol §381 9v1 601 §°LTI 0Lzl 9Tl 9ol 601 S[ERPIATPU] {10 §,
8 €9 Ll 6T 9 I ¢t LT 1 9 I vlaryaodiQ elaeyooiit 0
! €1 £0 20 I 0 S0 £0 I 0 0 BIUBMUON vOpaWAN
0t 7s £l £z 9 [ 124 tE 9 (4 T PpOjRWIAN BpOTRLIAN
voove 60 St € 0 51 €1 I 0 3 wevyak|od stsusruIofiyes stjjAsosarydy
e 9'¢l §'t 09 Ll § 011 L0t 9 Ll o1 ejartaA[od B]EUOZ RLIOJR[00Y
I ¢l £0 9'0 I 0 <0 €0 { ] 0 . ELEEAN (N B]02I2 BUIOR[0DG
1€l €0 90 ! 0 50 €0 I 0 0 eeRAled yeput “dds stdejojoog
6y £Vl L'E ¥'9 0z 6 §Pi €91 0T 0z 6 vleeyaA[od ejenjouelqoned viopAjodopnasd
£§ 091 'y 'L ve 01 0Ll L'Ll 144 61 o1 eleRyoh[od eIoUeIqoIa}ay oldsotiotld
| S £0 90 [ 0 €0 £0 0 0 i #RyoAfod ratoydsoyd sijiAsoiopo
[ €0 90 I 0 <0 £0 0 0 1 voryok|og Enulod sldan
81 89 L1 0'e 6 £ 09 o9 9 6 € zjoelohjod (d)ds snisewolpay
ool €0 90 [4 1 ¢1 1 I [4 1 loRLoAL0d SISUBILLIOH[D SMISELOIpaly
I €1 £'0 90 1 0 §0 £0 0 0 1 zeepklod ERsiqUUe snseiolpajy
wns  ID%Ss6 IS A IS XeW Ul Uelpalr  Ueow gdas  gdeax [daz
SISYE)S Aremumg 2.105 Jad Jaqumy dg Jo # BXB], sanadg
A4 96/£0/71 8L91 (o} v T1dd D 0T006
DAY arvdad DHO NOLLVIS IN(NVIS

SISATVNY TVOLLSILVLS “SHSATYNY ALINOWINOD DIHLLNGE



€1 Jo 01 o8eg

6vT 0LL 861 THE 801  vb 09 0'€s 201 44 L6 LIELURINEE viejoueigioned eiopAjodopnasg
6T 8 TT 8¢ vl L 501 L6 1 L 8 wpeyoklog BIYoUEIqoIs)aY oldsouorig
yE 60T P'¢ £6 (44 § Stl £l (44 S L gaeyos[og BINUIOD BIOPA[O]
[ el €0 90 [ 0 §0 €0 0 0 I rleRIpAjod valoydsoyd sijjAsouop(y
6T TL 6'l (4 4 9 06 L6 i 4! 9 vloryohjog BIRUILNDE saUjuean]
ol L S B 4 9 I s¢ £ € 9 1 eloLyohlog (d)ds smseworpagy
I €1 €0 90 I 0 <0 £0 I 0 0 BJRRYOA|0] RJOSIGUIE SSLIOIPAJY
T 97 Lo [ 4 0 01 Lo 0 0 T vieeyok|o] ‘anl *dds eeprioutiquin’y
9 6¢ 01 Ll 4 I €7 0T I [ 14 epRoA|o ] sisuapaind sofdojoasojer |
I €1 €0 90 1 0 §0 €0 0 0 I rjorYoAlog ‘anf dds vooAjey
PLoE91 T TL €1 0 <9 L'ty €1 0 1 lorlohjog BJOAUWH] PPRUIALIGE,]
89 ¥ob LTI 0TT 8P 6 §'8T LT 8t 1 6 ejoRydAjo 12Jnof auofox;|
€ 6¢ (13 A £ 0 <1 01 0 0 £ wlrlpAjo By ouoary
el £'0 90 I 0 <0 £0 0 0 I BlRYIA[O ] rauo[ s1asauo) (]
vl T81 Ly '8 4 0 0L Ly 0 0 ! rjaRydAj0] suoo13uo] va||1At0(]
[ £0 9'0 1 0 0 £0 0 0 1 BJORYOA[O] sijeroos viop&jodic)
vy 97 Lo 1 4 0 01 £l T 0 z vleryokjog eefA1oepodAd einsso)y
€6 779 sl 9LT 09 § §TE 0're 09 8T ¢ rlRRlpAjog eaigiond vjjouo]jney
£ 6¢ 01 Ll £ 0 Sl 0l 0 0 £ wIRRYIA|0] epelden epepde)
§ §9 Ll 6T § 0 €T L'l 0 0 S ejevyok|og eofulreydirarg viurag
£l 6L 0z gt 8 L S¥ £y 8 14 1 ejertohlod S1A21q RIpURULY
£ £ 90 01 4 0 01 01 1 T 0 epodosen) ‘ds eugooajy
£ 6¢ 01 L1 € 0 ¢l 01 € 0 0 elajeald sipdey eioau],
[N £0 90 [ 0 §'0 Lo I 1 0 BlA[RALY 195n0YUdS MISINOSNIA
9 09 Sl 9T § 0 T 0T 0 ¢ I Bla[eALE] aapeAl
LA %1 8’6 0Ll I€ [ 091 £l I€ i [4 Basepiele], Jueunoueed oxnoy
6 18 17 9t L 0 §¢ 0'¢ L [4 0 BPOOBIIS() ds adosoyseing
It £0 9'0 1 0 €0 £0 0 0 [ EPOORIIS() vjuoposryares sopowojiydngg
I £ £0 90 I 0 §0 £0 | 0 0 epodos] whinbign vuunwioan)
el L0 9'0 l 0 <0 1} 1 0 0 vpodos) eyd[nos sinasoonI |
§ 0§99 Ll 6T S 0 T L1 S 0 0 wpodosj rusissisotienhs vinpue[o)
T 9T Lo Tl 2 0 01 Lo 0 0 4 OpLIVIIILRLD) snpodosdoun)s saploquiajipny
st 611 I'e Y 61 6 0%l 0l 6 61 Ll vopLIRLUe ) rojuodel vjjoopipurin)
E ot 01 [ € 0 <1 01 0 0 € vpodea(] sIsUDIIO o vardAIjooN]
wns  CIN%$6 HS AR IS XBWL tiWw uwipow  ueaw gdoy  zday  [do
SIS Aavtnuing 2100 aad aaquiny dggoy uxn], sapady
124 96/£0/T1 6L91 (1¥) ZO SAVALHIS TVAVN BLIEG
DL nLvd DYyoUl NOLLVIS IWINVIS

SISATYNY TVOLLSILY.LS ‘SUSATVNY ALINNWWOD JIHINAL



glJo 11 93eg

v v 60 [ € 0 <1 €1 0 1 € vOpLIBUNULD winwjedioal wnipiayouky
601 0LE $6 9l §¢ YT S6E £9¢ $e 0t [39 eopLIEIIWEL) snpodosdoudys saproquiafipny
09 ¢TI (4 9’6 9T s ¢'0Z 0ot 91 9z 61 BopIIBLIWIED) suye[noo sndojnapoutinay
0 00 00 00 0 0 00 00 0 0 0 epodesag sIsuoIuIoji[es BordALiooN
L TL 61 e 9 0 o0¢ €7 I 0 9 BaoRUING ds sifsonda
z £l £0 90 1 0 §0 L0 1] 1 1 BIORUIND) “ds sidsejAdwe)
wns  I0%S6 CA'S CARCT IS Xew  upu uelpawi  Ueewl gdaa  gdax jdax
sspeys Liewrmums 2102 Jad Jaqumpy] dgjo wxn], sapadg
Ly 96/£0/T1 0891 (VNIMVIN) ZLHVMS L €1006
Pyl qLva DYoL NOLLVLS TNNNVIS
Ly €1l 6T 0's 17 11 o9 LSt 9 It 1z 144 dg apempiiod 10,
96§ T66l  I'IS  ¢'88 96T €Tl §'607 L'861 96T £zl LL1 "AIpUL 3PBYIA[0] [0 ],
L 9 Lo [ £ [ 07 £T £ £ I 14 “dg asngpoll [ei0],
vl 6L 0T St 8 I SY Ly S 8 i ‘AIpU] SOOI [#A0L,
0 00 00 00 0 0 00 00 0 0 0 0 dg waapouy g B30 ],
0 00 00 00 0 0 00 G0 0 0 0 . *ATPU ULIdPOURNYIF] [B)0 ],
01 ¥¢ 60 ¢t < T St £t 9 [4 t L ‘dg ueadEIstUY 1210
vs LTS Sl veT 94 € 0%2 081 194 £ 9 ! "ATpUJ UB2IBISIIY) J2UL0
¥ ootl £0 90 [4 I ¢t £l I I T [4 dg pueunuen
Ly o€l [ 3 B Y 61 6 071 L'st 6 61 6l "AIpUT pURLIWLIED
Pl v 60 ¢l 9 £ S L'y 9 £ § 6 dg snay [eso L,
[0l 86t [A A 14 T 08¢ L'ee 49 [4 ST ‘AIPUE JSWLE) €0 L
L zel e 6'S 8T L €72 L'ET 9z LI 8T [ sapadg g0,
6IL TEYT 679 0601 09t €51 §°LST L'6ET 9t 391 02 S[ENPIATPU] [B}0,],
LTL A 9 0 0¢ £7 9 0 1 YRRIPOTN ) v1aRa0sl()
[ 90 I 0 §0 £0 [ 0 0 BOLSWAIN RALDWIBN]
1t 90 [ 0 <0 £'0 [ 0 0 LIELRINOE | {1 "ds ruosojgang
oL Ly (4 S I 0t £'e [ v $ wiorioA[og BJRUOZ BUWIOR]00Y
¥ Pe ¢t ¢ 0 <1 1 ¢ 1 i} rloRyoA o BINBI0] RUIOP|0DY
was - [%¢6 ADCIIS XBUWL UMM UBlpowl  umow gdox  zda  [dos T
syspBlS Ateums 3103 3od aaqumy ! 0 m uxuj, sapadg
Ly 96/€0/T) 6191 (03) (1) 7O SUAVALIHS IVAVN  8LIS6
DAt : HUHOWUL NOLLVIN WONVIS

SISATVNV TVOLLSLLVLS “mmm>\%<z< AJINNNNOD DIHLLNHA




£1Jo g1 o8

gLl BTV o'tr 06l LL 6 08¢ L'Ls 6t LS LL "AIpU] pURWIWERLY
T ¢ 9'0 0l 8 9 0L oL 9 L 8 6 dg s [ryey,
T £9¢ vyl 0'sT 90t 9% 018 L'08 9¢ 08 9201 : AIpUL JSnIy ejo ],
§9 Tl 6'1 (43 124 81 01T LT 81 T £ ve sapadg (pjoy,
SOr 96 0¥e  9lv SL1 T6 S'EEl 0'sEl [4d LI 8t1 : sjrnpialpug (ejo ],
1 ¢l €0 90 [ 0 S0 €0 0 1 0 ! sotpuIuEayA]d SOUUII[AYATR] |
¢ Pt 60 ¢l £ [ L 0 £ T BOHOWON BOHAN
09 ¢l 97 L T st (14 £ L T BOZOUYIIY ds wisparmpsf
Lt te v'T (44 6 108 Ls L 6 [ vIRRYoA|od RIBUOZ RULIOJD{0DY
£l 9 Ll 6T 9 [ §¢ %% 9 9 1 wjovyoA|od INEIJO} BLIOID[0DS
I g1 €0 90 1 0 $0 £0 0 I 0 wpvyekjod varn|3 otdsoyousyy]
01t £0 90 14 £ ¢t [ € 4 € vjeryoko ] meysuvigoned eiopAfodopnas
6t ¥'ST $'9 £l 9z 9 091 0'tl 9 9T L ERRYoA|0] viyouRiqoIagy oldsouoll]
I £ £0 90 1 0 €0 £0 0 0 1 weRLpA[o [ “anf dds wisyg
[ £0 9'0 1 0 §0 £0 1 0 0 vleRLDA[O] roJoydsoyd sijjAsoluop()
| . £0 90 [ 0 §0 £0 0 0 [ vjoRIpA[o] vaaaoid stalaN
§ <9 Ll 6T S 0 §T Ll 0 9 0 ejoryahjod (d)ds smswworpay
01 6L 0T e L 0 St £'e 0 L £ wpRRYoh|od SISUOIUIOJI[EO SNISEIOIPO
I el €0 90 1 0 $0 £0 0 1 0 HELI AR ‘anf -dds aepirauniquun]
£ £T 90 0t 4 0 01 o1 0 1 4 ejavtAjod sisuapofind sojdojoasoper|
L LS Sl §T S 0 §T €T 0 S 14 wleeyohjod 12100] auodox;|
[ €0 90 1 0 50 Lo 0 I i wjeelohlod B[OOJULLI] dUOYaIvy
t 6t 0l L1 £ 0 s 0l 0 £ 0 zjoRYak[o ] Y31 suoa]
T €l €0 90 I 0 <0 £0 1 0 0 woryak|o ds snaooldicy
T 9 Lo [ 4 0 01 Lo 14 0 0 BJORYOA[O ] wejAlorpodAd vansso)
6 86 §T 44 8 0 oY 0t 1 8 0 epodogjser) - ds wurooajoy
I §9 LY 6T L (AN S L z L T RIA[RALG sii3ea) mioaY,
y vt 60 $'1 £ 0 <1 £l I 0 £ elajealy 19SNOYURS RISINOSRIA
¥ te 60 ¢l € [ £l £ 0 1 vlAfRALL “ds wwoovy
0 00 00 00 0 0 00 00 0 0 0 rlajealy AAJRALL
S 89 L'l 0t 8 T 0 0s T 8 S waarpleuk g, elgnp viotoojdar |
Fl Lb Tl 1z L £ 0¢ L'y v L [ RPOIRAS() ds adoseysereg
[t 6L 07 ¢t 14! L §0l £0l 0l L 1 BPOIRNS() vUoposyana sapowojidny]

wns  [D%S6 IS A IS XRWw Ujul uRipatwl uvoul gdes  gdos  ydos
SAMIRPUY Arnunung a0 1od daqumy dgjo g nxny, sapady
Lr 96/£0/T1 0891 (o) (VNRIVIN) ZIUVYMS LE £1006
0A1 ALvd ROl NOLLVIS  WINVIS

SISA'IVNY “TVOLLSLLVLS ‘SHSATTVNY ALINNWWOD OIHLNHE



€140 ¢ 98eg

6L LS $'1l %4 14 L €6 L'é L 4| ol L1 “dg aperaslog 1Moy,
LI1 98¢ oSt 19z 69 T §'Sh 06t 9T 69 144 “Alpuj 29ryasjod [0,
6 €T 90 0l 14 T ¢ 0t 14 z ¢ 1S ‘dg asnfopy [ryo,
3T 111 8T (% S1 9 501 £'6 L St 9 ‘AIPUE dsnjjoy [P0 L
0 00 00 00 0 g 00 oo 0 0 0 0 *dg uLiapouyygy o],
0 00 00 00 0 0 00 00 0 0 0 ‘AIpU] RLEPOTNYIY [190,],
(A €0 9’ S LA 4 £y 14 14 S 9 “dg ursorisSII) 1Y
69 ¢El 't 09 62 L1 0€T 0'€T Ll €T 67 ‘AIpU] URSIBISTI]) 1A)()
8 ¢t £0 90 € z ST LT z £ £ £ dg prvwwieey
wns  [3%56 'S AS(IIS KW UL URIpSW  umaw gdos  zdar  pda
saspmg Arewnumg 3103 Jad Jaqumy] Adgjo 4 BYB], sapadg
Ly 96/£0/71 0891 (uod) (VNIHVIN) ZIMVAS LE  £1006
21 qrva 290d1 NOILLVIS NANVIS

SISA'TVNY TVOLLSLLYLS ‘SHSATVNY ALINNWNOD JIHLNHE






£1Jo g1 98eg

67 LS ST $T Al L 6 L's L 1 0t Li “dg aperrphlog [mo],

LIT 98¢ 0sl 192 69 T §'sh 06t 9T 69 [44 “AIpu] AouydAjo (19,

, 6 £Z 90 0l |4 7 0¢ 0t 14 4 £ S “dg asnpoy 70,

87 't R 6y Sl g §ol £'6 L ¢l 9 AU oSOy [B10],

0 00 00 00 0 0 60 00 0 0 0 0 dg uLpouppyy Mo ],

D00 00 00 0 0 00 00 0 0 0 "ATPU[ WLIPOURPY [E30],
el £0 90 9 LA 4 134 4 14 19 9 -dg uraneisILE) JOYI(Y
69 Sl e 09 6T L1 0'€T 0tT L1 £Z 6T 'AIpU] URADRISOLT) J3YI()
8 €1 £0 90 3 T 5T L z £ £ ¢ g puviiwe)

wns  [2%<S6 'S AR 1§ XBW UMW ueipsul ueawt gdoax 7 @8 1 da2
sanspeys Areunung 3103 1ad Jaqumy] dg jo g BXB], sapadg
Ly 96/€0/T1 0891 (3u02) (WNIMVIAD ZLAVMS LE €006
DHAT ALVA 2¥0dlI NOILVLIS [NANVLS

SISATVNV TYILISLLVLS ‘SHSAIVNY ALINNWINOD DIHLNH







s

R T




1Jo 1 o8eg

LY €209 9'9¢ €T £6/31/8 1001 (LX) TA 9SVE JATIIVO TET56
0709021 TIL €T £6/L1/3 868 (£x) 1 TYNINYAL ANTIVIN 0£CE6
L8TL199 L'8L €T €6/L1/8 L68 (1%) € TYNINYAL ANV 62TE6
87°97Tr1 8011 €7 £6/L1/8 S68 (9%) 10 TANNVHO LS HLNAAHS 827€6
YT HTS9E £'8% £z £6/L1/8 168 (1) €10 YV AJIHSAISVE TYAVN $77¢6
P E99¥T 678 £T £6/L1/8 888 (2¥) 010 AUV AJIHS/AISVH TYAVN £77£6
07'89% vor 44 £6/81/3 9L z A-(1%) 100 "HO 4dLVMLIIMS 617¢6
0EYOLIE 0Tl 44 £6/b/8 €L8 (ex) zodsvadns  LITL6
PSySLEY 1'L9 (44 £6/b/8 498 (Z10 A4SV TYAVN) ZLIVMS d 77006
£6ELOTT 6L (44 £6/b/% L98 (bX) LO SAUV ALTHS/ASYE TYAVN €17¢6
0T'1LSEE $'L6 (44 £6/b/8 $93 (T0) $O SUAV AJIHSAASYE TVAVN 112¢6
LS Y8691 9bL (44 £6/b/3 £98 (1x) $O SAYV AJTHS/ASVE TVAVN  01Z€6
L6'OET 001 1z £6/17/L LS8 7 d99-(1%) 8v Avd NOISSIN TI1E6
LUTIP8Y ¥'06 1z £6/07/L 88 (11%) 19 SYAId NMOLNMOA  90T€6
AN £ 14 £6/0Z/L Sh3 (Z%) 71 SAVD OUVYNOYOD £0Z€6
$O'1CL 9'6 1T €6/0T/L 4z (1%} ZL SAVD OAVNOI0D £0TE6
942021 L'81 0T £6/91/9 £78 (z9) [N AVE YLLITYOTO S6156
09'p81¢ 0'LE 61 £6/97/$ 908 (%) 1A HSVE JAIIAVD 881£6
0L'zIZE %44 61 £6/97/5 708 (1) 110 SQYVAIIHS TVAVN  bRlg6
0b'965T1 £h9 61 £6/9T/S 66L (1%) 90 SAUV AJIHS TYAVN 181¢6
00'bp0ET ThL 61 €6/9T/S L6L (1%) £0 SAUV AdIHS TYAVN 6LIEG
79°83k561 0°001 61 £6/9Z/$ 96L (1%) 2O SAAVAJIHS TYAVN  8L1E6
Pr9RI19E 0°€01 61 £6/92/5 S6L (I%) 1O SAIVALIHS TYAVN  LLIE6
06°60% $'ET 81 £6/7/S GLL (1%) 7O AAVNLSH AAVN 991¢6
LTTLS 76 ®i £6/b/S LLL (1%) 14 ANV7IST YL THHS ro1€6
R0'6901 £5T Lt £6/0Z/b LSL (1) €Y AV VLU Lb1e6
6ELO0E &Ly 91 £6/L/Y prL (1%) € NISYE TVIDATNNOD IvIEG
LSELEL §'ET 91 £6/9/ 1§27 (Zx)ed ONV'IST Y8 THHS REIE6
18'sLT £ 91 £6/9/t vEL (1) 1L SAVO OQYNOYOD 1£1€6
P8 L6852 £z 91 £6/LIY STL (I1%) €U OAYNOI0D -IHOHS HLNOS 7z1€6
NMvd 'TLL Qu daeg o171 ALvd ndod1 NOILVIS WNNVIS

(8/8n) ISNOLSTY 05vd TLLOMIE0D



