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Preface

The information in this report presents a contaminants assessment of blood from bald
eagle nestlings inhabiting the Delaware River Basin in New Jersey and Delaware. The
purpose of this assessment was to characterize the type and extent of exposure by the
nestlings to environmental contaminants. The results from the assessment document
contaminant burdens in the nestlings and serve as a gauge of local environmental
contamination.

This contaminants assessment was a collaborative effort between the U. S. Fish and
Wildlife Service's New Jersey Field Office (NJFO), and the New Jersey Division of
Fish, Game, and Wildlife's Endangered and Nongame Species Program (ENSP). Dr.
Robert A. Frakes (formerly NJFO) and Kathleen Clark (ENSP) designed the study;
nest monitoring, nest climbing, and sample collection were completed primarily by
ENSP with the assistance of volunteer personnel. Chemical analyses were conducted
at the Columbia Environmental Research Center of the U. S. Geological Survey in
Columbia, Missouri. Statistical analysis was performed by Clay Stern (NJFO), and the
report was co-prepared by Clay Stern (NJFO) and Kathleen Clark (ENSP). Funding
for this project was provided by Region 5 of the U. S. Fish and Wildlife Service and
the New Jersey Endangered Species Conservation Fund, Check-off for Wildlife.

Questions, comments, and suggestions related to this report are encouraged and should
be submitted in writing to the following addresses:

U. S. Fish and Wildlife Service
Ecological Services

927 North Main Street, Bldg D-1
Pleasantville, New Jersey 08232

New Jersey Division of Fish, Game, and Wildlife
Endangered and Nongame Species Program

2201 Route 631

Woodbine, New Jersey 08270

The cooperators request that no part of this report be taken out of context, and if
reproduced, the document should appear in its entirety.

The use of trade names in this report is solely for identification purposes and does not
constitute an endorsement by the U. S. Fish and Wildlife Service, or the New Jersey
Department of Environmental Protection.
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Abstract

The bald eagle population around the lower Delaware River Basin is rebounding from
near extirpation in the early 1970's to 14 active breeding pairs today. Environmental
contaminants such as PCBs, DDT, and mercury have been implicated as affecting
reproductive success, impairing behavior, and impacting metabolic functions. Between
1993 and 1996, blood was collected from 35 eaglets inhabiting the Delaware River
basin of New Jersey and Delaware. Samples were examined for PCBs, chloro-
substituted dibenzo-p-dioxins and dibenzofurans, pesticides, and elemental residue
levels. Overall, the contaminants analyzed were below levels associated with
immediate physiological or behavioral impacts; however, chronic and sublethal effects
may still be manifestated by bioaccumulation, or other metabolic pathways later in the

eaglet's life. Continued monitoring of contaminant residues in this population is
recommended.
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I. INTRODUCTION

Environmental contaminants are often suspected in the slow decline of many species.
The number of bald eagles (Haliaeetus leucocephalus) inhabiting the Delaware Bay
drainage has varied throughout this century. This species has survived despite loss of
habitat, persecution, and impaired reproductive ability associated with organic and
elemental contaminants. Currently, the bald eagle is listed under the Endangered
Species Act as threatened by the United States Government, and as endangered by
New Jersey. The bald eagle is the wild living symbol of the United States.

As a top predator in the aquatic food chain, it is reasonable to hypothesize that bald
eagle numbers have always been relatively low. However, bounty hunting of this
species was common in many states and provinces at the beginning of this century
(Colborn 1991). The estimated number of bald eagles in New Jersey after World War

IT was 22 pairs. By 1972, when DDT use was banned, only one nesting pair remained
(Clark et al. 1998).

The Endangered and Nongame Species Program (ENSP) of the New Jersey Division
of Fish, Game and Wildlife (Division) has monitored active bald eagle nests in New
Jersey since 1974 (Niles 1989). Between 1982 and 1989, the ENSP conducted a bald
eagle restoration project resulting in new bald eagle nesting attempts (Niles et al.
1991). The New Jersey population of bald eagles steadily increased, reaching 14
nesting pairs in 1997 (Clark et al 1998). However, some nesting pairs experienced
reproductive failures resulting in annual productivity below the minimum 1.0 fledgling
per nest site (Wiemeyer et al 1984) needed to maintain the population.

Many factors can influence bald eagle reproductive success, and environmental
contaminants frequently top the list. Contaminant residues have been implicated in
impaired bald eagle reproduction in the Great Lakes region (Bowerman 1993, Dykstra
1995, Kozie and Anderson 1991), Maine (Welch 1994), the Columbia River Estuary of
Oregon (Anthony et al 1993), British Columbia (Elliott et al 1996, Elliott et al 1998,
Elliott and Norstrom 1998, Gill 1998), and the Delaware Bay drainage (Clark et al
1998, USFWS and NJDFG&W 1995).

Five bald eagle eggs collected between 1993 and 1997 from two New Jersey sites with
depressed productivity contained elevated levels of DDE and PCBs (Clark et al 1998).
The blood of 12 bald eagle nestlings collected between 1992 and 1993 in the
Delaware Bay drainages of New Jersey and Delaware contained detectable amounts of
DDE, DDD, PCBs, and moderate levels of mercury and selenium ( USFWS and
NIDFG&W 1995). In both studies the halogenated organic chemicals were
implicated in reduced bald eagle reproductive success.



Eaglet blood contaminant levels were strongly correlated with productivity rates
(Bowerman 1993). Given that bald eagles nesting in New Jersey are year-round
residents with high trophic status, eaglet blood analysis can be an effective gauge of
local environmental contamination. This assessment attempts to characterize organic
and elemental contaminant blood levels of nestling bald eagles inhabiting the lower
Delaware Bay drainage area.



II. METHODS

A. Sampling area

Nest sites were located on the outer coastal plains of southern New Jersey and
Delaware along the Delaware River drainage, with exception of Round Valley (Figure
1). The region can be characterized as a mix of fragmented uplands, palustrine
forested and estuarine emergent wetlands, successional meadows, agricultural fields,
and urban development. Due to the proximity of the nest sites to both tidal and non-
tidal waters, it is reasonable to assume that adult birds hunted in both habitats. The
Round Valley nest site is in close proximity of a man-made reservoir in the Highlands
physiographic province of New Jersey. This region is characterized by dry-mesic
inland mixed forest, palustrine and riparian wetland, and open canopy shrub marsh and
swamp.

B. Sample collection and transport

Blood samples were collected in May of four consecutive years (1993-1996) from 35
eaglets at 6-8 weeks of age as part of annual banding operations conducted by the
Division and the Delaware Division of Fish and Game (Table 1, and Figure 1).
Approximately 10 ml of blood was drawn by syringe from the brachialus vein of each
nestling, then transferred to a Vacutainer containing sodium heparin. Blood samples
were then transported from the field at 4°C, and centrifuged within 24 hours of
collection. The plasma and packed cells were frozen separately at -20°C until
transported on dry ice to the Columbia Environmental Research Center (CERC) of the
Biological Resources Division of the U. S. Geological Survey, Columbia, Missouri.
Upon receipt, the samples were stored at -80°C pending further preparation. The
plasma and packed cells from each eaglet were recombined and homogenized prior to
analysis.

C. Chemical Analysis

Eaglet blood samples were analyzed for a suite of organic and elemental contaminants.
Specific analyte detection and quantitation, method detection limit (MDL), and
analytical quality control protocols are described in the appendices.

D. Statistical Analysis

Residue levels were transformed to common logarithms; geometric means and 95%
confidence levels were then calculated. Chlorinated hydrocarbon concentrations were
not lipid normalized due to lack of significant correlation with blood lipid levels
(Herbert and Keenlyside 1995). Residue concentrations less than the MDL were
assigned a value of one-half the MDL except were otherwise noted. Dioxin-like
equivalency values (TCDD-eq) were calculated using the World Health Organization

(WHO) toxic equivalency factors (TEFs) for birds (Van den Berg et al 1998). All
values are reported on a wet-weight basis.



Table 1. Nestling Identification

year Leg-band # Nest Location Sex ~age CERC #
(days)
1 629-32120 Stow Creek M 49 14982
9 629-32122 Stow Creek F 48 14983
9 629-33938 Appoquinimink Creek (DE) F 51 14986
3 629-32125 Bear Swamp M 60 14985
629-33934 Murderkill (DE) M 52 14986
629-39833 Cohansey River M 40 14952
629-39834 Cohansey River M 38 14953
1 629-39835 Stow Creek F 47 14954
9 629-39836 Stow Creek M 46 14955
9 629-39838 Bear Swamp F 47 14956
4 629-39839 Union Lake F 42 14957
629-39840 Union Lake M 47 14958
629-39841 Belleplain M 51 14959
629-39842 Belleplain M 45 14960
629-39843 Cohansey River M 49 14961
629-39844 Cohansey River F 47 14962
629-39845 Stow Creek F 41 14963
629-39846 Stow Creek M 40 14964
629-39847 Stow Creek F 41 14965
629-39848 Belleplain u 43 14966
1 629-39849 Belleplain M 41 14967
9 629-39850 Bear Swamp F 43 14968
9 629-39851 Bear Swamp M 39 14969
5 629-39852 Union Lake F 52 14970
629-39853 Union Lake F 51 14971
629-39854 Union Lake F 46 14972
629-39855 Maurice River M 56 14973
629-39856 Maurice River F 55 14974
629-39857 Round Valley F 51 14975
629-39858 Round Valley F 54 14976
1 629-39859 Bear Swamp U 52 14977
9 629-39860 Union Lake M 42 14978
9 629-39861 Maurice River M 53 14979
6 629-39862 Maurice River M 55 14980
629-39863 Stow Crec_lﬁ F 43 14981




Figure 1. Location of Bald Eagle Nest Sites
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A. Organochlorine Pesticides

The DDT metabolite, p,p'-DDE, was the predominant organochlorine pesticide present.
This analyte was detected in all samples, except nestling 629-39862-Maurice River,
with a geometric mean concentration of 12.28 ng/g, and a 95% confidence interval of

III. RESULTS

9.2 to 16.3 ng/g. Nestling 629-39851-Bear Swamp had the highest p,p'-DDE

concentration (141 ng/g), 12 times the geometric mean concentration and almost 4
times that of any other sample. Measurable levels of o,p'-DDE and p,p'-DDD were
found in most samples; measurable levels of o,p'-DDD were found in approximately
one-quarter of the samples. Levels of p,p'-DDT and o,p'-DDT were below their

respective MDLs in all 35 samples (see Table 2).

Table 2. Total PCB and Organochlorine Pesticide Residues found in blood of

Delaware Bay Bald Eagle Nestlings, 1993-1996.

ng/g (ppb) Frequency of values greater
Geo.mean | 95% CJ | Minimum | Maximum | Median o i
t-PCB 60.8 489 - 75.7 <16.3 395 65.0 34/35
p.p-DDE 123 92-163 <2.6 141 12.8 34/35
p.p-DDD 32 24-42 <26 30.4 31 24/35
p.p-DDT <2.05 ND <2.05 <2.05 <2.05 0/35
o,p-DDE 0.57 0.40 - 0.83 <3.0 6.6 0.7 25/35
o,p-DDD 0.33 ND <0.5 459 <0.5 9/35
0,p-DDT 0.21 ND <0.4 5.6 <04 335
PCA 0.44 0.33 - 0.57 0.1 49 0.40 35/35
Lindane 3.10 2.50 - 3.80 0.8 L 3.6 35/35
Dieldrin 1.00 0.84 - 1.30 0.2 10.3 12 35/35
HCB 0.40 0.32-0.49 <0.3 B 0.4 28/35
A BHC 0.24 0.19 - 0.29 <0.2 0.80 0.2 28/35
B BHC 0.40 0.28 - 0.58 <0.4 134 <0.4 17/35
D BHC 0.31 0.23 - 041 <0.1 2.6 0.3 33/35
Heptachlor 032 0.26 - 0.39 <0.4 1.2 <0.4 17/35
Heptachlor Epoxide 033 ND <0.5 1.3 <0.5 10/35
Oxychlordane 0.17 0.13-0.22 <0.1 1.8 0.2 31135
cis-chloradane 1.12 0.86 - 1.48 <0.3 7.7 12 33/35
trans-chloradane ND ND <19 <1.9 <1.9 0/35 :
cis-nonachlor 0.53 0.43 - 0.67 <0.3 5.6 0.6 32135
trans-nonachlor 1.20 0.96 - 1.50 0.3 142 1.2 35/35
Methyloxychlor <1.2 ND <12 1.6 <l2 1/35
Endrin ND ND <22 <22 <22 0/35
Mirex ND ND <0.9 <09 <0.9 0/35
Dacthal <11 ND <1.1 3.8 <1.1 5/35




Measurable levels of pentachloroanisole (PCA), lindane, and dieldrin were found in all
35 blood samples (see Table 2). Measurable levels of chlordane related contaminants,
hexachlorobenzene (HCB), alpha, beta, and delta BHC were found in most samples
(see Table 2). Levels of trans-chlordane, endrin, mirex, and methoxychlor were below
their respective MDL in all 35 samples.

B. Polychlorinated Biphenyls

Measurable levels of PCB congeners were found in all 35 blood samples. PCB 138
was always the dominant congener, followed by PCB 153 and PCB 180. PCB
congener values were summed to determine the total PCB concentrations. The sample
set geometric mean concentration for total PCBs was 60.85 ng/g, with a 95%
confidence interval of 48.9 to 75.7 ng/g. Nestling 629-39858-Round Valley, was the
only sample having a total PCB concentration less than the reportable MDL of 16
ng/g. Nestling 629-39851-Bear Swamp had the highest total PCB concentration (395
ng/g), 6 times the geometric mean concentration and 3 times that of any other sample.

C. Non-ortho-PCBs

The selected non-ortho-PCBs were detectable in the pg/g range, and were typically
approaching or below the MDL established by analysis of the QC blank samples.
Geometric mean concentrations, 95% confidence intervals, minimum, median,
maximum values, and TCDD-eq are present in Table 3.

Table 3. Non-ortho-PCBs and TCDD-eq levels of Delaware Bay Bald Eagle
Nestlings, 1993-1996.
pe/g (ppt) Mean and range of percent
contribution to non-ortho
Geo.mean 95% C.1 Minimum | Maximum Median TCDD-eq

PCB 77 42.7 348-523 20 309 38 46 (35.6 - 81.1)
PCB 126 17.0 15.1 - 192 11 50 16 36 (11.6 - 47.4)
PCB 81 7.4 6.4 -84 <15 18 8 16 (2.1 - 24.5)
PCB 169 34 3.0-38 <LS 9 3 1 (0.02 - 0.13)
TCDD-¢q 4.6 40-54 2.8 19.1 43
(non-ortho)
TCDD-eq 0.83 ND 034 28 0.84
(PCDDs & PCDFs)
Total TCDD-eq 55 4.7 - 6.4 32 20.1 53




The non-ortho-PCB concentration gradient found in 34 of 35 samples was PCB 77 >
PCB 126 > PCB 81 > PCB 169; in the remaining sample the gradient was PCB 77 >
PCB 126 > PCB 169 > PCB 81. Polychlorinated biphenyl 77 levels were less 100
pg/g, except for samples 629-39841-Belleplain (309 pg/g), 629-39851-Bear Swamp
(177 pg/g), and 629-39845 and 629-39863-Stow Creek (150 and 128 pg/g). In all 35
samples, PCB 126, PCB 81, and PCB 169 concentrations were less than 60, 20, and
10 pg/g respectively.

D. Dibenzo-p-dioxins (PCDD) and Dibenzofurans (PCDF)

Measurable levels of 2,3,7,8-substituted dibenzo-p-dioxins and dibenzofurans (PCDD
and PCDF) were typically below 1.0 pg/g, and occasionally below the MDL
established by the QC blank. Because of the minuscule amounts of analyte detected
by this method, and the dilutional effects of applying the TEF, measured values were
used rather than one-half the MDL to calculate the TCDD-eq. The sum of the PCDD
and PCDF TCDD-eq for any individual eaglet was less than 1.5 pg/g, except for 629-
39852 Bear Swamp (2.8 pg/g), 629-39834-Cohansey River and 629-39863-Stow Creek
(1.9 pg/g), and 629-39850-Bear Swamp (1.7 pg/g). The geometric mean of the
PCDD / PCDF TCDD-eq was 0.83 pg/g (range = 0.34 - 2.8 pg/g), representing 5 -
22% of the total TCDD-eq (PCDD and PCDF TCDD-eq + non-ortho-PCBs TCDD-
eq).

E. Elemental Constituents

Geometric mean concentrations, 95% confidence intervals, and minimum, median, and
maximum values of selected elements are present in Table 4.

Table 4. Select Elemental Contaminant Residues found in
blood of Delaware Bay Bald Eagle Nestlings, 1993-1996.

ug/L (ppb) Frequency of values

Geo.mean 95% C1 | Minimum | Maximum | Median | Sroater than (MDL)
Arsenic 26.8 192-318 <MDL 167 30 1935 (27.4)
Cadmium 0.46 0.25 - 0.69 0.05 20 0.6 27135 (0.1)
Mercury 154.6 1022 - 1934 385 1549 125 35/35 (1.28)
Lead 19.8 17.0 - 23.0 6 50 20 35/35 (1.0)
Selenium 704.1 669.5 - 7404 498 950 696 35/35 (6.87)
Tin 5.5 4.80 - 6.08 3 10 5 3535 (0.1)




1. Arsenic, Selenium, and Mercury

Arsenic and selenium concentrations were determined by flow-injection hydride
generation atomic spectroscopy. Mercury concentrations were determined by flow-
injection cold vapor atomic spectroscopy.

The geometric mean concentration of the sample set for arsenic was 24.7 ug/L, with a
95% confidence interval of 19.2 to 31.8 ug/L. Arsenic levels were less than 100 ug/L,
except in 629-39859-Bear Swamp (167 ug/L), and 629-39848 and 629-39849-
Belleplain (137 and 109 ug/L). It is interesting to note that 4 of the 5 highest arsenic
levels were detected in the 4 Belleplain nestling samples submitted.

The geometric mean concentration of the sample set for selenium was 704.1 ug/L,
with a 95% confidence interval of 669.5 to 740.4 ug/L. Selenium levels were less
than 900 ug/L, except in 629-39859 and 629-32125-Bear Swamp (950 and 924 ug/L).

The geometric mean concentration of the sample set for mercury was 140.6 ug/L, with
a 95% confidence interval of 102.2 to 193.4 ug/L. Mercury levels were generally
below 300 ug/L; however, the five highest mercury concentrations, ranging from 756
to 1549 ug/L, were found in 5 of 6 Union Lake nestlings.

2. Semi-quantitative ICP-MS scan of elements

The semi-quantitative ICP-MS scan demonstrated uniform levels of the major cations
in all samples, with sodium at 3,000 mg/L, potassium at 2,000 mg/L, calcium at 90 to
100 mg/L, and magnesium at 70 to 80 mg/L. Rubidium and zinc levels were
generally 1,000 to 10,000 ug/L. Titanium concentrations were consistently between
2,000 to 3,000 ug/L. Aluminum, chromium, copper, strontium, and vanadium levels
were typically 100 to 1,000 ug/L; manganese ranged from 40 to 100 ug/L; and
antimony, cerium, cesium, cobalt, gallium, lithium, molybdenum, silver, tin, and
zirconium were generally less than 10 ug/L. The remaining elements included in the
scan were typically below their respective MDLs.



IV. DISCUSSION

The determination of the impact of any given contaminant on the well being of an
individual is complicated by it's interactions with other contaminants, such as in the
case of DDE and PCBs on reproductive success. The eaglets examined during this
study do not exhibit blood contaminant levels of immediate lethal concern; this does
not preclude chronic or sub-lethal effects.

Analysis of blood contaminants levels in nestling bald eagles is reflective of local
contamination and represents recent exposures. Blood contaminant concentrations will
rise in a fasting bird due to diffusion of contaminants from adipose tissue into the
blood. When the blood and adipose contaminant concentrations approach equilibrium,
blood contaminant levels can approximate body burden (Gill 1998, Phillips et al
1989). The levels of contaminants in blood are also strongly influenced by the timing
and composition of the individual's last meal, as well as variation in contaminant
metabolic uptake and excretion rates. Unfortunately, the practicality of collecting
blood samples from fasting eaglets in the wild is often beyond the control of the
researcher. Nevertheless, the sampling regimen employed in this investigation is
useful in detecting inordinate contaminant loading in the sampling area.

A. Organochlorine Pesticides

The DDT metabolite, DDE, was the predominant organochlorine pesticide present in
the Delaware Bay nestlings. The concentration gradient observed was DDE > DDD >
DDT, suggesting an older source of contamination. This is consistent with the
national trend of declining environmental levels of DDT. This study suggests that
eaglets in the Delaware Bay region have not had recent exposure to fresh DDT.

Levels of DDE found in the Delaware Bay nestlings were less than those found in
Maine (USFWS 1994), the Great Lakes region (Bowerman et al 1994), and parts of
British Columbia (Gill 1998), but greater than levels found on the west coast of the
United States (Anthony et al 1993, Frenzel and Anthony 1989), parts of British
Columbia (Elliott and Norstrom 1998), and the Great Lakes interior (Bowerman et al
1994) (Table 5). The highest DDE level detected in the Delaware Bay nestlings was

141 ppb; less than the critical level of 170 ppb suggested (Elliott and Norstrom 1998,
Wiemeyer et al 1984) to cause significant population effects.
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Table 5. Comparison of DDE, t-PCB, and Mercury with other bald eagle nestling contaminant studies
ug/g (ppb)
Whole blood based DDE t-PCB Mercury n Reference
Delaware Bay, '93-'96 11.1 60.8 140.6 35 Current Smudy
Maine '91 (State wide) 30 20 148 52 USFWS, 1994
Maine "92 (State wide) 81 184 178 55 USFWS, 1994
Columbia River, OR 50 40 470 15 Anthony, et al, 1993
Klamath Basin, OR & CA 30 14 2,170 15 Frenzel and Anthony, 1989
Florida - - 130 48 Wood, et al, 1996
‘Washington - - 230 9 Wiemeyer, et al , 1989
Oregon —_ — 1,200 82 Wiemeyer, et al, 1989
Plasma based analyzes
Current Study -calculated * T 17 T 94 400 35
Delaware Bay, '92-'03 32 120 233 12 USFWS and NJDFG&W, 1995
British Columbia 62%* 127%% - 18 Gill, 1998
British Columbia 22.3* 56%* - 51 Elliott and Norstrom, 1998
Great Lakes (shore) 61 183 e 42 Bowerman, et al, 1994
Great Lakes (interior) 20 24 - 79 Bowerman, et al, 1994
|

* Calculated values based on a mean hematocrit of 35.
** Highest mean of multiple study groups used.

Although a sufficient number of sampling years is not available to statistically
establish any trend, the stem and whiskers diagram (Figure 2) suggests that the
overall levels of blood p,p'-DDE are declining. The lower 50% percentile range and
median values seen in 1992 could be attributed to variation in the nest site sampling
regimen of that year, and the fact that all nest sites could not be uniformly represented
in each sampling year. Additionally for comparison, the values of all the 1992
samples, and 6 of 11 of the 1993 samples (USFWS/NJDFG&W 1995) were
transformed (using a %PCV of 35) to approximate whole blood values. Data provided
from additional sampling are necessary to establish the trend of p,p-DDE levels. DDE
is lipophilic and known to bioaccumulate, therefore it is not unreasonable to preclude

that the Delaware Bay nestlings are still at risk from impacts associated with elevated
DDE body burdens.
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Figure 2. Annual p,p'-DDE levels, 1992-1996

Figure 2. Annual p,p'-DDE levels, 1992-1996

Shaded boxea indicate 23- 7Jlg'zu'c=nlih
Whiskcers indicate 10th mnd 90th percentiles
Line within box merks medisn

. HNumber within bax indicates sample size

p#"-DDE (ppb)

* includes plasmea data from USFWSMNIDFGEW 1995 sudy,
cccccc  to estimate whole blood concentralions (3PVC=35)

1w 19| 1954 595 1956 1397
Collection yenr

The maximum levels of other organochlorine pesticides detected were lindane (9.3 ppb),
dieldrin (10.3 ppb), B-BHC (13.4 ppb), and ¢rans-nonachlor (14.2 ppb). Generally, these
values were less than those reported in the Great Lakes region (Bowerman et al 1991)
and Oregon (Anthony et al 1993), and do not pose an apparent or immediate
physiological risk.

B. Polychlorinated Biphenyls

In the Delaware Bay nestlings total PCB levels ranged from <MDL to 395 ppb, less than
the suggested 500 ppb (Elliott and Norstrom 1998, Wiemeyer et al 1984) to cause
significant population effects. Like DDE, PCBs are known to bioaccumulate in adipose
tissue. The interactions, combined effects, and pharmokinetics of DDE and PCBs are not
clearly understood. It is interesting to note that there was a strong correlation between
DDE and total PCB levels in the Delaware Bay nestlings. This observation is consistent
with the findings in Maine (USFWS 1994); howeyver, it is unclear how this correlation
relates to the well being of nestlings.

Total PCB levels detected in the Delaware Bay nestlings were less than those found in
Maine (USFWS 1994), the Great Lakes region (Bowerman et al 1994), and parts of
British Columbia (Gill 1998), but greater than levels found on the west coast of the
United States (Anthony et al 1993, Frenzel and Anthony 1989), parts of British

Columbia (Elliott and Norstrom 1998), and the Great Lakes interior (Bowerman et al
1994) (Table 5).
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Figure 3. Annual Total PCBs, 1993-1996
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concentration gradient for non-
ortho-PCBs in the Delaware Bay
nestlings was PCB 77 > PCB 126
> PCB 81 > PCB 169; this gradient was the predominant pattern detected in British
Columbia nestlings (Elliott and Norstrom 1998). A different pattern was reported from
other areas of British Columbia (Gill 1998) where PCB 126 > PCB 77 > PCB 37 > PCB
169 > PCB 81. Generally, the concentration of the non-ortho-PCBs was along the same
order of magnitude for all three studies.

The non-ortho-PCBs were the primary contributor to the calculated TCDD-eq value in
the Delaware Bay nestlings; whereas the PCDDs and PCDFs were the primary
contributors to the calculated TCDD-eq values in British Columbia (Gill 1988, Elliott
and Norstrom 1998).

D. Dibenzo-p-dioxins (PCDD) and Dibenzofurans (PCDF)

Little information is available to compare nestling blood levels of PCDDs and PCDFs,
Generally, PCDD and PCDF values were less than 1 pg/g (ppt) and occasionally less than
the MDL established by the QC blank. Nevertheless, because of the extreme toxicity of
dioxin compounds, trace levels of these compounds are important to consider.



The total TCDD-eq for any individual eaglet was less than 1.5 pg/g, except for 629-
39852 Bear Swamp (2.8 pg/g), 629-39834-Cohansey River and 629-39863-Stow Creek
(1.9 pg/g), and 629-39850-Bear Swamp (1.7 pg/g). The average contribution of the
PCDDs and PCDFs to the total TCDD-eq was 0.83 pg/g (range = 0.34 - 2.8 pg/g),
representing 5 - 22% of the total TCDD-eq (PCDD / PCDF TCDD-eq + non-ortho-
PCB TCDD-eq). This is in contrast to the findings in British Columbia (Gill 1988,
Elliott and Norstrom 1998) where the PCDDs and PCDFs were the primary contributor
to the total TCDD-eq value. The average TCDD-eq value found in the Delaware Bay
nestlings (5.5 pg/g) was typically less than those in the British Columbia studies. This
is consistent with the assumptions of the TCDD-eq calculations, in that the non-ortho-
PCBs carry less weight than PCDDs and PCDFs (Van den Berg et al 1998).

E. Elemental Contaminants

Overall, elemental contaminant concentrations are considered to be below levels of
apparent or immediate physiological or behavioral impact. However, chronic and
sublethal effects may still be manifestated by bioaccumulation, or through other
metabolic pathways later in the eaglet's life.

Arsenic levels were consistently higher in the Belleplain nestlings than at any other
nesting site. The reason for this anomaly is unclear, and because of the relatively
small sample size of any given nest site used in this study, this observation should be
interpreted with caution pending further investigation.

With regard to selenium, mallards surviving experimental oral overdosing of selenium
had mean blood concentrations of 12,000 ppb (Heinz et al 1990). Considering the
acidic to neutral nature of the soils in the lower Delaware River basin, and the
observed nestling blood levels, less than 950 ppb, selenium does not represent an
immediate ecological threat.

Another anomaly noted was elevated mercury levels in Union Lake nestlings. These
levels were the highest detected over multiple years of any nest site, suggesting a local
contaminant source. Mercury is a known neurotoxin, and it's pharmokinetics in the
avian system are not clearly understood. Given the possibility of bioaccumulation of
this element in addition to current blood levels (exceeding 1 ppm in some nestlings)

further investigations of eagle behavior and blood mercury levels in the Union Lake
area may be warranted.

Overall, mercury levels in the Delaware Bay nestlings (geometric mean = 140.6 ug/g)
were similar to those found in Maine (USFWS, 1994) and Florida (Wood et al 1996),
and less than those found in Oregon (Anthony et al 1993, Frenzel and Anthony 1989,
Wiemeyer et al 1989) (Table 5).
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All other elemental concentrations were determined by semi-quantitative scan. This
comprehensive elemental analysis method is generally considered +30 - 50% accurate
and capable of detecting inordinate levels of elements when they occur. No
disparate values or "hot spots" were detected by the scan. Data regarding normal
eagle blood concentrations of most elements included in the scan are scarce or non-
existent, making further interpretation speculative.
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VI. CONCLUSIONS AND RECOMMENDATIONS

Data presented in this report clearly document that bald eagle nestlings inhabiting the
lower Delaware Bay basin have been exposed to a variety of pesticides, and PCBs.
Additionally, there is evidence warranting further investigation of arsenic and mercury
levels at Belleplain and Union Lake respectively. Overall, the contaminants analyzed
were below levels associated with apparent physiological or behavioral impacts;
however, chronic and sublethal effects may still be manifestated by bioaccumulation,
or through other metabolic pathways later.in the eaglet's life. The following
recommendations are provided:

0

Continue to monitor all nest sites for pesticide metabolites and PCBs. At a
minimum, an additional 3 to 6 years of sampling should be conducted to
generate sufficient data to establish statistically sound trend analyses.

Monitor residual arsenic concentrations at several trophic levels in the
Belleplain region. Efforts to characterize the sources, transport pathways, and
bioavailability of arsenic based compounds should be instituted.

Monitor residual mercury concentrations at several trophic levels in the Union
Lake region. Efforts to characterize the sources, transport pathways, and
bioavailability of mercuric compounds should be instituted.

Any available morbidund or expired eagle should be submitted to a wildlife
pathologist to determine cause of death and have tissue samples properly
collected for later contaminant analysis. Tissues should include at a minimum:
hepatic, renal, and adipose sources. Chemical analyses should include a heavy
meatal scan, a pesticide suite, total PCBs, and coplanar PCBs.
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Project History:

The US Fish and Wildlife Service's, New Jersey Field Office has monitored the threatened and
endangered bald eagle in the lower Delaware River drainage since the 1970s. Several studies
have linked organochlorine contaminant levels with reproductive impairment of osprey and
peregrine falcons in New Jersey. A bald eagle restoration project was conducted in the 1980s
and there are concerns that the recovery of this population could be affected due to higher -
levels of contaminant residues.

As bald eagles nested in this region, biologists tagged and collected whole blood samples from
5 - 9 week old bald eagle nestlings. Approximately 10 mL of whole blood was collected and
transported from the field at 4°C. The 35 samples were heparinized and centrifuged within 24
hours of collection. Plasma and red blood cells were frozen separately at -20°C, and then
were shipped frozen to CERC. The following contaminants were targeted for analysis as part
of this research project: 2,3,7,8 substituted poly-chlorinated dibenzodioxins/furans;
organochlorine pesticides; PCB congeners; non-ortho-PCBs.

Important note: The previous report of the Organochlorine Pesticides and
PCB Congeners contained erroneously high detection limits. This report
replaces the previous report on PCB Congeners and OC pesticides.



Summary of Methods for the Preparation of Eagle Blood Samples:

The plasma and red blood cells were recombined and homogenized before analysis. The
sample was divided for mercury analysis and organic contaminant analysis. After sample size
(volume and mass) was determined, the sample was dehydrated and method recovery
standards, PCBs 030, 204. Surrogates, *C PCDD/PCDFs and *C-non-ortho PCBs, were
added as described in the report sections that follow this summary.

Standard CERC operating procedures were used to analyze the eagle blood samples (1-4).
Spiked samples were extracted with methylene chloride, with a small portion (~1 %) of the
extract used to determine percent lipid. Extracts were then applied to a 20 g gravity-flow GPC
column of SX-3 Biobeads (Biorad) and eluted with hexane/methylene chloride (80%/20%).
The collected fractions were then applied to 5-g silica gel columns, with two fractions collected,
PCB/pesticides (SG1) and pesticides (SG2). An HPLC porous graphitic carbon column was
used to separate non-ortho PCBs (PGC2) and 2,3,7,8-PCDDs/PCDFs (PGC3) from the
bulk/mono-ortho PCBs and pesticides (PGC1).

Gas chromatography (GC) with either electron capture (ECD) and high resolution mass
spectrometry (GC/HRMS) was used for sample analysis. Specific final sample preparation
steps are described in each fraction's report. Summary of Targeted Fractions:

PCBs and pesticides of fraction#1-- PGC1, analyzed by GC/ECD

Pesticides of fraction#2-- SG2, analyzed by GC/ECD
Non-ortho chlorinated PCBs-- PGC2, analyzed by GC / HR MS
2,3,7,8-PCDD/PCDFs— PGC3 analyzed by GC / HR MS

The following quality control samples were analyzed with the 35 eagle blood samples:
3 procedural blanks, 3 procedural spikes,
3 matrix blanks, 3 matrix spikes (matrix of 6 grams chicken egg)
3 positive control tissue samples (5 grams of Saginaw Bay carp tissue)

Results fgr the targeted contaminants are reported in the following sections:

Polychlorinated Biphenyls in Bloods of Bald Eagles from the
Lower Delaware River Drainage Area New Jersey

Organochlorine Pesticides in Bloods of Bald Eagles from the
Lower Delaware River Drainage Area New Jersey

Non-ortho-chloro-substituted PCBs in Bidods of Bald Eagles from the
Lower Delaware River Drainage Area New Jersey

2,3,7,8-PCDDFs in Bloods of Bald Eagles from the
Lower Delaware River Drainage Area New Jersey



Appendix A

Polychlorinated Biphenyls in Bloods of Bald Eagles from the Lower Delaware
River Drainage Area, New Jersey
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Analytical Method- Gas Chromatography/ Electron Capture Detection (GC/ECD):

Samples were extracted, cleaned, and fractionated as described text above. Purified sample
fractions were analyzed by GC/ECD to measure PCBs in the PGC1 fraction. The GC/ECD
analyses were performed as described in a CERC SOP (5). All GC/ECD analyses were
performed using Hewlett-Packard 5890 Series || GCs with cool on-column capillary injection
systems and Hewlett-Packard model 7673 autosamplers. For all analyses, a 5-m section of
0.53 mm id uncoated and deactivated (Restek Corp, Inc.) capillary retention gap was attached
to the front of each analytical column by a "Press-Tight" (Restek Corp, Inc.) union.

PCB congener analysis: :

Extracts were chromatographed on 60-m x 0.25-mm DB-5 (0.25um 5% phenyl-, 95%
methylsilicone, J&W Scientific) capillary columns. The two sets of samples were analyzed
under the following conditions: The H,-carrier was pressure regulated at 25 psi for set 1 and 24
psi for set 2. The temperature program for the Set 1 PCB analyses was as follows: initial
temperature 60°C, immediately ramped to 140°C at 10°C/min, then ramped to 260°C at
1.5°C/min and held for 10 min, and finally ramped to 310°C at 10 C/min, and held for 2 min.
The temperature program for the Set 2 PCB analyses was as follows: initial temperature 60°C,
immediately ramped to 150 C at 15C/min, then ramped to 250 C at 1C/min and finally ramped
to 320°C at 10°C/min, and held for 1 min. The temperature of the ECD was 330°C.



Capillary GC/ECD data were collected, archived in digital form, and processed using a PE-
Nelson chromatography data system which includes the model 970 interface and version 4.1
of Turbochrom™ chromatography software running on a Pentium or 486 based
microcomputer. Six levels of the OC pesticide standard (CERC# 162W) from 1 to 80 ng/mL,
were used for pesticide calibration. Six levels of PCB standard, which are a combination of
Aroclors 1242, 1248, 1254, 1260 in 1:1:1:1 w/w/wl/w ratio (designated A1111), were used for
PCB calibration, ranging from total PCB concentrations of 200 to 8000 ng/mL. An instrumental
internal standard (11S) method with aldrin or octachloronaphthalene (OCN) was used to
calculate the concentrations of the targeted compounds. Results of the organochlorine
pesticides are presented in Table 1 of this section, with final concentrations expressed as
nanograms per gram of whole blood.

| Quality control data, i.e. spikes, blanks, replicates, and controls, are presented in Table 2 and
are discussed below. Recovery data for PCBs 030 and 204 are presented in Table 3.

Results and discussion

Method detection limits (MDLs) are presented in Table 2 in units of nanograms per gram of
eagle blood. MDLs were determined by the method outlined by Keith ef al. (6,7) which is
based on procedure blank results. Important note:

In the May 1998 report of the PCB results, MDLs for the PCBs were expressed in terms
of nanograms per sample and were thus incorrectly listed in the tables. Procedure
blank values are now in correct units, having been divided by the average sample mass
in order to achieve units nanograms per gram of blood (ng/g) for the MDL values.
Additionally, further review of the PCB chromatograms verified that labels on the
procedure blank and matrix blank sample (both with date 072297) were switched,
which led to application of erroneously high MDLs in the original report.

MDLs for the various individual congeners range from 0.01 to 0.98 ng/g. The method detection

limit for Total PCBs is 16 ng/g.

In addition to procedural and matrix blanks, matrix spikes were generated by spiking PCBs into
6 grams of clean chicken eggs (CERC numbers: MS 070997, MS 071597, MS 072297).
Recoveries of the 1ug total PCB from these Matrix Spikes (MS) averaged 91%. Method
precision was assessed by triplicate analysis of both the MS and positive control fish (CERC
#6806, 5 grams, common carp from Saginaw Bay, Ml). The positive control fish (PC) contain
known amounts of environmentally incorporated PCBs and other contaminants. Method
precision averaged 10% (CV) for the triplicates. The positive control fish result was compared
with the CERC quality control chart for our positive control (8): total PCBs in the positive
control were 5100 ng/g which is within 15% of the known value 5948 ng/g and within QC
guidelines.

The spiked recovery compounds, PCBs 030 and 204, which elute in the PGC1 fraction, are
presented in Table 3. PCB 030, a trichlorobiphenyl, is representative of more volatile early
eluting PCBs (Cl, - Cl;). PCB 204, an octachlorobiphenyl, is more representative of later

At o
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eluting PCBs (Cl, - Cl o). Recoveries of PCBs in PGC1 averaged 45 + 11% for PCB 030 and
69 + 14% for PCB 204.

Measurable levels of PCB congeners were found all 35 blood samples. Concentrations of
PCB:s in the eagle blood samples are presented in Table 1 in units of ng/g of whole blood.
Congener concentrations were summed to arrive at a total-PCB concentration for each blood
sample. Analytical recoveries, based on PCBs 1030 and 1204 spiked into each sample, allow
for accurate determination of PCB concentrations /in the blood samples, i.e. the values
reported are corrected for analytical recovery. Samples are designated by their CERC
database number, field identification number and site description.

Concentrations of total-PCBs ranged from 23 ng/g to 395 ng/g. In sample 14976 (FWS#
62939858) the total PCB level was below our MDL reporting limit of 16 ng/g. Blood sample
14969 (FWS # 62939851) contained PCB levels three times higher than any other sample.
Procedural blanks contained extremely low levels of PCBs, indicating no measurable cross
contamination between samples and good method detection limits.

The chromatographic profile of the PCBs were generally similar in the various eagle blood
samples. PCB patterns of the PCBs in the Positive Control Fish and the Matrix spikes are not
similar to each other and were very different than the pattern seen in the eagle blood.
Chromatograms of three of the eagle bloods are shown in Figures 1. We intend to analyze the
patterns in greater detail using principal component analysis. The GC/ high resolution results
for the non-ortho-PCB fraction are presented later in this report.
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Congener Specific PCB Results



Corrected for recovery

e —— et [EE—] J
Corrected MDL values Table 1. NJ Eagle Blood (ng/g)
recovery correcled concenirations...
Sample FIELDID. | SAMPLE | TOTAL geq % 004,010 007,009 006 005,008 019 018 017,015 024,027
Name TYPE for LIPID Amount Amount Amount Amount Amount Amount Amount Amount
Analysis (ngfg) | __(nglg) (nglg) | _ (nglg) (nglg) (nglg) (nglg) (ngl/g)

14952 62939833 | Avian Blood 6.51 0.76 <0.93 <0.05 <0.11 0.13 0.04 0.43 0.26 0.06
14953 62939834 | Avian Blood 3.94 1.00 <0.93 <0.05 <0.11 0.13 <0.01 0.33 0.20 0.04
14954 62939835 | Avian Blood 6.50 0.76 <0.93 <0.05 <0.11 0.08 <0.01 0.34 0.17 0.04
14955 62939836 | Avian Blood 7.16 0.69 <0.93 < 0.05 <0.11 <0.06 0.02 0.20 0.10 0.02
14956 62939838 | Avian Blood 6.26 0.63 <0.93 < 0.05 <0.11 0.09 <0.01 0.17 0.10 < 0.01
14957 62939839 | Avian Blood 6.91 0.86 <0.93 < 0.05 <0.11 0.07 0.02 0.14 0.08 <0.01
14958 . 62939840 | Avian Blood 6.05 1.15 <0.93 <0.05 <0.11 0.06 0.14 0.12 0.08 <0.01
14959 62939841 | Avian Blood 7.42 0.67 <0.93 <0.05 <0.11 0.20 <0.01 0.95 0.57 0.08
14960 62939842 | Avian Blood 7.32 0.68 <093 <005 <011 0.09 0.02 0.35 0.24 0.04
14961 62939843 | Avian Blood 7.16 0.55 <093 < 0.05 <0.11 0.09 < 0,01 0.23 0.16 0.02
14862 62939844 | Avian Blood 5.49 0.54 <0.93 <0.05 0.15 0.12 0.03 0.48 0.27 0.06
14963 62939845 | Avian Blood 579 0.68 < 0.93 < 0.05 <0.11 0.13 0.07 0.37 0.20 0.07
14964 * 62939846 | Avian Blood 6.77 0.15 <0.93 <0.05 <041 007 0.03 0.34 0.19 0.05
14965 62939847 | Avian Blood 6.95 0.28 <093| <005 <0.41| 0.07 <0.01 0.34 0.17 0.07
14966 62939848 | Avian Blood 6.40 0.46 1.56 0.24 0.36 0.36 0.33 0.63 1.05 <0.01
14967 62939848 | Avian Blood 6.84 0.29 <0.93 < 0.05 <0.11 < 0.06 0.02 0.12 <0.05 0.02
14968 62939850 | Avian Blood 7.06 0.42 < 0.93 < 0.05 <0.11 < 0.06 0.02 .. 0.41 0.22 0.02
14969 * 62939851 | Avian Blood 4.14 ; 0.24 <0.93 < 0.05 0.19 0.16 0.04 0.18 0.21 0.01
14970 62939852 | Avian Blood 6.45 0.15 <0.93 <0.05 <0.11 0.08 0.01 0.15 0.10 0.01
14971 62939853 | Avian Blood 7.02 0.28 <0.93 <0.05 <0.11 0.11 <0.01 0.28 0.16 0.02
14972 62939854 | Avian Blood 7.47 0.28 <0.93 <0.05 <0.11 < 0.06 <0.01 0.11 0.05 < 0.01
14973 62939855 | Avian Blood 7.06 0.42 <0.93 <0.05 <0.11 0.07 <0.01 0.11 0.10 <0.01
14974 62939856 | Avian Blood 6.86 0.29 <0.93 < (.05 <0.11 < 0.06 0.01 0.10 0.10 0.01
14975 62939857 | Avian Blood 6.33 0.31 <0.93| <0.05 <0.11 0.09 0.01 0.21 0.09 0.01
14976 62939858 | Avian Blood 6.63 0.30 <0.93 < 0.05 0.11 0.09 < 0.01 0.14 0.07 <0.01
14977 62939859 | Avian Blood 5.80 0.17 <0.93 <0.05 <0.11 < 0.06 < 0.01 0.12 0.11 0.02
14973 62939860 | Avian Blood 6.70 0.44 <0.93 <0.05 <0.11 0.09 0.04 0.28 0.13 0.02
14979 62939861 | Avian Blood 5.91 0.34 <0.93 <0.05 <0.11 0.10 0.06 0.22 0.12 0.02
14380 62939862 | Avian Blood 5.62 0.18 <0.93 0.06 0.11 0.11 0.06 0.22 017 <0.01
14981 62939863 | Avian Blood 6.56 0.30 <0.93 <0.05 <0.11 0.08 0.02 0.31 0.20 0.03
14982 62932120 | Avian Blood 5.20 0.38 <0.93 < (0.05 <0.11 0.08 <0.01 0.34 0.29 0.06
14983 62932122 | Avian Blood 6.66 0.30 <0.93 <0.05 0.15 < 0.06 0.05 0.39 0.24 0.07
14934 62933938 | Avian Blood 5.84 0.51 <0.93 < 0.05 <0.11 0.17 0.07 0.70 0.30 0.07
149385 62932125 | Avian Blood 5.58 " 0.35 <0.93 <0.05 <0.11 < 0.06 0.02 0.15 0.19 <0.01
14986 62933934 | Avian Blood 6.97 0.14 <0.93 <0.05 0.14 <0.06 0.03 0.17 0.32 0.06
*GC replicatg average.

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Corrected MDL values

Table 1. NJ Eagle Blood (ng/g)

Corrected for recovery

Sample | FIELDID | SAMPLE 016,032 029 026 025 031 028 020,033 053 051 022
Namo TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(ng/a) | __(nglg) (nglg) (ngfg) _ | .(nglg) _ | _ (nglg) (nglg) | _(nolg) (ng/g), (nglg) _ |
E)
14952 62939833 | Avian Blood 0.28 <0.02 0.28 0.13 0.30 0.52 0.19 0.13 0.13 0.11
14853 52939834 | Avian Blood 0.20 <0.02 0.24 0.07 0.25 0.47 0.18 0.09 0.1 0.11
14954 62939835 | Avian Blood 0.19 <0.02 0.04 0.28 0.25 0.49 0.19 0.12 0.10 0.11
14955 62939836 | Avian Blood 0.12 <0.02 0.05 0.17 0.15 0.30 0.08 0.09 <0.10 0.07
14956 62939838 | Avian Blood 0.07 <0.02 0.10 0.03 0.15 0.26 0.09 0.06 <0.10 0.05
14957 62939839 | Avian Blood 0.05 <0.02 0.07 <0.02 0.14 0.19 0.08 0.03 <0.10 0.05
14958 62939840 | Avian Blood 0.06 <0.02 0.06 0.02 0.16 0.24 0.10 0.02 <0.10 0.06
14959 62930841 | Avian Blood 0.49 <002 0.89 0.43 1.50 3.04 0.75 0.21 0.14 0.63
14960 62939842 | Avian Blood 0.22 <0.02 0.15 004 026 0.43 0.13 0.11 <0.10 0.09
14961 62939843 | Avian Blood 0.18 <0.02 0,23 0.07 0.30 0.53 0.18 0.05 <0.10 0.11
14962 62939844 | Avian Blood 0.30 0.06 0.36 0.12 0.45 0.69 0.27 0.14 0.19 0.15
14963 62939845 | Avian Blood 0.24 <0.02 0.22 0.09 0.31 0.62 0.20 0.15 0.21 0.11
14964 * 62939846 | Avian Blood 0.27 0.05 0.26 0.08 0.17 0.44 0.08 0.16 0.16 0.12
14365 62939847 | Avian Blood 0.24 0.02  0.22 0.07| 0.22 0.41 0.12 0.15 0.15 0.07
14966 62939848 | Avian Blood 0.24 015 033 0.12 0.36 0.87 <0.07 0.02 <0.10 0.06
14967 62939849 | Avian Blood 0.05 0.02 0.07 0.02 <0.13 0.28 <0.07 0.01 < 0,10 0.05
14968 62939850 | Avian Blood 0.22 <0.02 0.58 0.17 0.39 0.71 0.17 . 0.12 <0.10 0.12
14959 * 62939851 | Avian Blood 0.19 0.03 0.24 0.08 0.51 1.20 0.21 0.01 <0.10 0.20
14370 62939852 | Avian Blood 0.12 <0.02 0.05 <0.02 0.15 0.27 0.10 0.03 <0.10 0.08
14971 62939853 | Avian Blood 0.17 <0.02 0.17 0.09 0.35 0.69 0.20 0.05 <0.10 0.16
14972 62939854 | Avian Blood 0.05 <0.02 0.05 <0.02 <0.13 0.18 <0.07 0.01 <0.10 0.04
14973 62839855 | Avian Blood 0.07 <0.02 0.08 <0.02 <0.13 0.24 0.08 0.02 <0.10 0.05
14974 62939856 | Avian Blood 0.06 <0.02 0.08 0.03 <0.13 0.28 <0.07 0.02 <0.10 0.04
14375 62939857 | Avian Blood 0.09 <0.02 0.16 0.04 0.16 0.27 0.09 0.05 <0.10 0.06
14576 62939858 | Avian Blood 0.05 <0.02 0.09 0.02 0.14 0.20 <0.07 0.01 <0.10 0.05
14977 62939859 | Avian Blood 0.09 <0.02 0.12 0.04 <0.13 0.23 0.09 0.04 <0.10 <0.04
14978 62939860 | Avian Blood 0.15 <0.02 0.1 0.04 0.17 0.32 0.1 0.04 <0.10 0.07
14979 62939861 | Avian Blood 0.16 <0.02 0.12 0.04 0.14 0.28 0.10 0.04 <0.10 0.08
14980 62939862 | Avian Blood 0.11 <0.02 0.11 0.06 0.17 0.67 0.17 0.04 <0.10 0.11
14981 62939863 | Avian Blood 0.19 <0.02 0.30 0.16 0.61 1.51 0.28 0.10 <0.10 0.25
14982 62932120 Avian Blood 0.34 <0.02 0.43 0.09 0.34 0.74 0.17 0.14 0.20 0:12
14983 62932122 | Avian Blood 0.32 <0,02 0.41 0.15 0.36 0.73 0.17 0.15 0.21 0.15
14984 52933938 | Avian Blood 0.52 <0.02 0,44 0.10 0.56 147 0.40 0.20 0.22 0.26
14985 62932125 | Avian Blood 0.1 <0.02 0.09 0.04 0.17 0.34 0.09 0.03 <0.10 0.06
14986 62033934 | Avian Blood 0.34 <0.02 0.29 0.1 0.26 0.46 0.14 0.06 0.15 0.09
“GC replicatd average.

UsSDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123

PAGE 2



e

—

Corrected for recovery

Corrected MDL values Table 1. NJ Eagle Blood (ng/g)
Sample FIELD ID SAMPLE 045 046 052 043 049 047 048 044 042 041
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(nglg) _(nglg) (nglg) | (nglg) (nglg) | _(ng/g) (ng/g) (ng/g) (nglg) (ngig) |
4
14952 62939833 | Avian Blood 0.08 0.03 1.84 0.05 1.55 1.06 0.18 1.30 0.58 0.53
14953 62939834 | Avian Blood 0.04 <0.01 1.78 0.03 1.48 0.99 0.19 1.16 0.54 0.46
14954 62939835 | Avian Blood 0.04 < 0.01 1.72 0.03 1.38 0.98 0.15 1.11 0.55 0.55
14955 62939836 | Avian Blood 0.04 0.02 1.59 0.04 1.30 0.89 0.15 1.10 0.53 0.49
14956 62939838 | Avian Blood 0.01 < 0.01 0.91 0.01 0.81 0.50 0.08 0.52 0,23 <0.26
14957 62939839 | Avian Blood 0.01 <0.01 0.51 0.03 0.45 0.29 0.06 0.37 0.14 <0.26
14958 62939840 | Avian Blood " 0.02 < 0.01 0.60 0.03 0.61 0.44 0.06 0.37 0.21 <0.26
14959 62939841 Avian Blood 0.11 0.05 3.38 0.14] 364 2.48 0.51 2.46 1.82 1.30
14960 62939842 | Avian Blood 0.09 0.04 1.60 0.04 1.53 0.88 0.16 1.13 0.53 0.53
148961 62939843 | Avian Blood 0.04 0.02 1.33 0.04 1.1 0.82 0.14 1.00 0.47 0.43
14962 62939844 | Avian Blood 0.07 0.02 2.14 0.05 1.58 1.21 0.21 1.74 0.70 0.88
14963 62939845 | Avian Blood 0.06 0.02 1.93 0.06 1,83 1.19 0.19 1.27 0.60 0.66
14964 * 62939846 | Avian Blood 0.11 004 227  o0o03] 202 164  o021| 156] 078 0.73]
14965 62939847 | Avian Blood 0.07 0.02 1.61 0.04 1.3_3 1.02 0.15 1.15 0.52 0.61
14966 62935848 | Avian Blood 0.16 0.02 0.60 0.04 0.52 0.67 0.09 0.42 0.29 0.27
14967 62939849 | Avian Blood 0.01 <0.01 0.42 0.01 0.40 0.39 0.07 0.27 0.13 <0.26
14968 62939850 | Avian Blood 0.09 0.03 2.25 0.09 2.25 155 0.26| « 231 1.04 0.68
14969 ¢ 62939851 | Avian Blood 0.06 < 0,01 1.69 0.04 41 4 2.67 0.18 0.63 1.20 <0.26
14970 62939852 | Avian Blood | 0.03 0.01 0.67 0.03 0.49 0.49 0.03 0.48 0,19 < 0.26
14971 62939853 | Avian Blood 0.04 0.01 0.94 0.02 0.81 0.56 0.11 0.71 0.40 <0.26
14872 62939854 | Avian Blood 0.01 < 0.01 0.58 < 0.01 0.41 0.28 < 0.03 0.42 0.14 < 0.26
14973 62839855 | Avian Blood 0.01 < 0.01 0.61 < 0.01 0.59 0.44 0.05 0.34 0.20 <0.26
14874 62939856 | Avian Blood 0.01 < 0.01 0.62 0.02 0.58 0.49 0.03 0.34 0.20 <0.26
14975 62939857 | Avian Blood 0.01 <0.01 0.82 0.01 0.66 0.40 0.08 0.46 0.25 <0.26
14876 62939858 | Avian Blood < 0.01 <0.01 0.54 < 0.01 0.39 0.23 <0.03 0.31 <0.13 <0.26
14977 62939859 | Avian Blood | 0.01 < 0,01 0.60 0.01 0.51 0.38 < 0.03 0.37 0.18 < 0.26
14978 62939860 | Avian Bﬁod 0.04 0.01 0.89 0.03 0.64 0.43 0.07 0.63 0.23 <0.26
14973 62939861 | Avian Blood 0.03 0.01 © 0.90 0.01 0.82 0.51 <0.03 0.62 0.20 <0.26
14980 62939862 | Avian Blood <0.01 < 0.01 1.20 <0.01 1.12 0.62 0.08 0.66 0.25 0.29
14981 62939863 | Avian Blood 0.02 0,01 1.80 <0.01 1.64 1.17 0.24 1.13 0.79 0.57
14982 62932120 | Avian Blood 0.05 0.01 2.98 0.12 2.52 1.72 0.43 1.88 0.90 0.79
14983 62932122 | Avian Blood 0.05 0.02 2.79 0.06 2.24 1.62 0.26 1.54 0.85 0.94
14984 62933038 | Avian Blood 0.18 0.08 2.94 0.05 2.40 217 0.15 1.99 0.89 0.93
14985 62832125 | Avian Blood 0.01 < 0.01 0.76 0.03 0.75 0.57 0.04 0.43 0.26 < 0.26
149886 62933934 | Avian Blood 0.02 <0.01 1.32 0.04 1.1 1.02 0.13 0.77 0.42 0.36
*GC replicats average.

UsDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Corrected MDL values

Table 1. NJ Eagle Blood (ng/g)

Corrected for recov-e_ry

Sample | FIELDID | SAMPLE 064 040 067 063 074 070,076 066 095 091 056,060
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(ng/g) (ng/g) (nglg) (ng/g) (ng/g) (nglg) (nglg) (ng/g) (nglg) (ng/g)
4

14952 62939833 | Avian Blood 0.42 0.12 0.15 0.10 0.58 1.00 1.33 1.99 0.60 0.27
14953 62939834 | Avian Blood 0.39 0.06 0.14 0.10 0.63 0.92 1.43 2.01 0.60 0.26
14954 62939835 Avian Blood 0.37 0.07 0.16 0.10 0.52 0.82 1.19 1.78 0.55 - 0.24
14955 62939836 | Avian Blood 0.35 0.07 0.15 0.15 0.97 0.81 2.38 1.65 0.53 0.33
14956 62939838 | Avian Blood 0.17 < 0,03 <0.05 0.04 0.33 0.45 0.69 0.83 0.26 <0.17
14957 62939839 | Avian Blood 0.13 <0.03 <0.05 <0.04 0.31 0.56 0.64 1.03 0.29 <017
14958 62939840 | Avian Blood 0.18 <0.03 <0.05 0.05 0.46 0.76 0.92 1.22 0.43 0.18
14959 62939841 | Avian Blood 1.19 0.40 0.23 0.38 2.68 3.73 6.73 1.68 0.73 1.39
14960 62939842 | Avian Blood 0.30 0.12 0.09 0.18 0.46 0.85 1.06 1.41 0.46 0.21
14961 62939843 | Avian Blood 0.32 0.07 0.13 0.13 0.57 0.88 1.43 1.43 0.43 0.25
14952 62939844 | Avian Blood 0.49 0.12 0.23 0.09 0.67 1.28 1.63 2.32 0.65 0.33
14963 62939845 | Avian Blood 0.43 0.08 0.19 0.08 0.57 1.08 1.32 227 0.66 0.26
14964 * 62939846 | Avian Blood 0.57 0.18 0.26 0.13 0.89 1.20 2.08 2.65 0.80 0.35
14965 62939847 | Avian Blood 0.35 011  047|  007| o046 o078 $ 1.85 0.57 0.22
14066 62939848 | Avian Blood 0.16 0.09 0.09 0.11 0.70 0.49| 163 1.44 0.13 0.18
14967 62939849 | Avian Blood 0.09 <0.03 <0.05 0.04 <0.24 <0.44 <047 0.45 0.16 <017
14968 62939850 | Avian Blood 0.60 0.15 0.07 0.17 1.33 0.84 3.07 1.19 0.53 0.44
14969 * 62939851 | Avian Blood 0.96 0.34 0.58 0.38 2.16 2.03 5.44 3.05 1,97 0.67
14970 62939852 | Avian Blood 0.13 0.07 <0.05 0.06 0.67 0.60 1.57 0.90 0.34 0.25
14971 62939853 | Avian Blood 0.25 0.11 0.06 0.10 0.67 1.04 1.57 1.09 0.30 0.34
14972 62939854 | Avian Blood 0.09 <0.03 <0.05 <0.04 0.28 <0.44 0.56 1.02 0.26 <017
14973 62939855 | Avian Blood 0.11 0.05 0.06 0.05 0.33 < 0.44 0.83 0.47 0.22 <0.17
14974 62939856 | Avian Blood 0.12 0.03 0.06 0.05 0.36 <0.44 0.85 0.53 0.22 <017
14975 62939857 | Avian Blood 0.13 <003 <0.05 0.05 0.33 0.51 0.69 0.46 0.17 <0.17
14976 62939858 | Avian Blood 0.03 <0.03 <0.05 <0.04 <0.24 <0.44 <047 <0.31 0.13 <0.17
14977 62939859 | Avian Blood 0.08 <0.03 0.06 0.05 0.33 < 0.44 0.76 0.51 0.18 <0.17
14978 62939860 | Avian Blood 0.16 0.06 0.06 0.06 0.37 0.53 0.86 1.00 0.36 <0.17
14979 62939861 | Avian Blood 0.11 0.04 0.07 0.04 0.35 0.48 0.80 0.80 0.31 <0.17
14380 62939862 | Avian Blood 0.04 <0.03 < 0,05 0.04 1.36 0.79 2.89 <0.31 0.33 0.45
14981 62939863 | Avian Blood 0.54 0.10 0.14 0.17 1.42 1.71 311 1.32 0.45 0.68
14982 62932120 Avian Blood 0.58 0.17 0.21 0.11 0.78 127 1.54 2.61 0.85 0.31
14983 62932122 | Avian Blood 0.55 -0.28 017 0.17 0.88 1.21 1.73 2.97 0.71 0.36
14984 62933938 | Avian Blood 0.68 0.31 0.20 0.15 1.65 165 3.70 2.94 0.88 0.57
14985 62932125 | Avian Blood 0.12] <0.03 0.08 0.04 0.36 0.50 0.83 0.41 0.26 <017
14986 62933934 | Avian Blood 0.21 0.04 0.11 0.06 0.43 0.70 0.94 1.32 0.42 <017
*GC replicatg average.

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Corrected MDL values

Table 1. NJ Eagle Blood (ng/g)

Corrected for recovery

Sample FIELD ID SAMPLE 092 084 101 099 119 083 097 087 136 110
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(ng/g) (nglg) (ng/g) (ng/g) (nglg) (nglg) (ng/g) (ng/g) (ng/g) (nglg) |
)

14952 62939833 | Avian Blood 0.83 0.56 3.47 2.69 0.25 0.23 1.03 1.40 0.55 2.58
14953 62939834 | Avian Blood 0.92 0.43 3.79 2.83 0.26 0.23 1.08 1.48 0.52 2.68
14954 629839835 | Avian Blood 0.74 0.37 3.19 2.36 0.24 0.21 0.95 1.16 0.52 2.34
14955 62939836 | Avian Blood 0.88 0.42 3.40 4.06 0.33 0.26 0.97 1.37 0.48 2.42
14956 62939838 | Avian Blood 0.39 0.18 1.81 1.35 0.11 0.1 0.51 0.70 0.21 133
14957 62939839 | Avian Blood 0.49 0.23 2.62 1.82 0.12 0.15 0.74 1.14 0.32 1.92
14958 62939840 | Avian Blood 0.69 0.31 3.73 2.80 0.17 0.23 1.02 1.59 0.47 2.64
14958 62939841 | Avian Blood 0.96 0.55 4.21 . 3.44 0.28 0.35 1.62 1.90 0.32 3.35
14960 62939842 | Avian Blood 0.60 0.55 2.84 1.94 0.14 0.19 0.88 1.25 0.37 2.06
14961 62939843 | Avian Blood 0.61 0.36 2.54 217 0.20 0.18 0.79 1.08 0.39 1.94
14962 62939844 | Avian Blood 0.84 0.56 3.58 2.60 0.26 0.26 1.12 1.44 0.51 2.74
14963 62939845 | Avian Blood 0.91 0.47 4.02 2.68 0.26 0.26 1.25 1.55 0.60 2.95
14964 * 62939846 | Avian Blood 117 082 491 389l o040 032 149 187 0.84 361
14965 62939847 | Avian Blood 0.74 054 318 229 0.24| 0.20 0.96 118 052 235
14966 62939848 | Avian Blood 0.16 0.27 1.93 2.20 0.14 2.46 0.49 0.67 0.34 i
14967 62939849 | Avian Blood 0.24 0.12 1.15 0.97 0.07 < 0.08 0.34 < 0.40 0.12 < 0.69
14968 62939850 | Avian Blood 0.66 0.41 2.78 3.17 0.20 0.22 0.90 12 0.27 1.59
14969 * 62939851 | Avian Blood 3.24 0.83 13.23 13.81 2.03 0.80 2.92 4.27 1.34 8.15
14970 62939852 | Avian Blood 0.49 0.31 2.18 2.79 0.17 0.16 0.69 1.01 0.31 1.79
14971 62939853 | Avian Blood 0.53 0.30 2.40 1.77 0.12 0,16 0.81 1.11 0.31 1.99
14972 62939854 | Avian Blood 0.47 0.21 2.16 157 0.10 0.10 0.67 0.97 0.24 1.65
14973 62939855 | Avian Blood 0.38 0.12 1.63 1.40 0.13 0.09 0.44 0.58 0.13 0.99
14974 62939856 | Avian Blood 0.36 0.12 1.60 1.41 0.12 0.10 0.44 0.58 0.13 1.00
14975 62939857 | Avian Blood 0.31 0.14 1.44 0.96 0.07 0.08 0.43 0.60 0.10 0.93
14976 62939858 | Avian Blood 0.25 <0.11 1.21 0.75 0.06 <0.08 0.31 0.49 <0.09 < (0.69
14977 62939859 | Avian Blood 0.28 0.13| . 1,33 1.22 0.08 <0.08 0.40 0.51 0.17 0.96
14978 62939860 | Avian Blood 0.54 0.33 2.40 1.86 0.14 0.16 0.69 0.93 0.29 1.97
14979 62939861 | Avian Blood 0.51 0.23 2.25 1.77 0.13 0.15 0.59 0.85 0.21 1.23
14980 62939862 | Avian Blood 0.54 0.17 2.65 1,94 0.17 0.12 0.66 0.95 017 1.49
14981 62939863 | Avian Blood 0.67 0.25 2.77 2,59 0.20 0.19 0.90 147 0.37 2.01
14982 62932120 | Avian Blood 1.22 0.53 5.33 3.98 0.37 0.33 1.59 1.99 1.1 3.93
14983 62932122 | Avian Blood 1.29 0.57 5.41 417 0.41 0.35 1.56 1.99 0.82 3.89
14984 62933938 | Avian Blood 1.26 0.98 465 5.1 0.37 0.34 1.53 2.18 0.77 3.83
14985 62932125 | Avian Blood 0.36 0.17 1.63 1.37 0.12 0.10 0.46 0.62 0.21 1.05
14086 62933934 | Avian Blood 0.57 0.30 2.40 1.74 0.17 0.17 0.74 0.96 0.42 1.79
*GC replicatg average.

USDI, USGS, BRD,CERC,11/02/98 FILE=EB-CPCB1098.123
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Corrected MDL values

Table 1. NJ Eagle Blood (ng/g)

Sample FIELD ID SAMPLE 082 151 135,144,124 147 107 123,149 118 134 114 131,122

Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(nglg) f(ngfg) (ngfg) | _(ngl/g) | _(nglg) (nglg) (nglg) (ng/g) (ng/! {ng/g)
14952 62939833 | Avian Blood 0.25 1.35 0.90 0.18 0.35 3.36 2.43 0.20 0.08 0.07
14953 62939834 | Avian Blood 0.23 1.38 0.90 0.23 0.37 3.48 2.77 0.19 0.24 0.04
14954 62939835 | Avian Blood 0.24 1.13 0.77 0.16 0.31 3.1 2.15 0.15 0.13 0.03
14955 62939836 | Avian Blood 0.24 1.19 0.86 0.20 0.48 3.20 4.63 0.16 0.42 0.05
14956 62939838 | Avian Blood 0.10 0.50 0.36 0.10 0.21 1.45 1.60 0.08 0.08 < (.02
14957 62939839 | Avian Blood 0.17 1.01 0.71 0.14 0.27 2.74 2.46 0.17 0.15 0.05
14958 62939840 | Avian Blood 0.26 1.54 1.04 0.20 0.47 4.10 3.76 0.29 0.24 0.09
14959 62939841 | Avian Blood 0.57 090 075 <001  064] 2.62 4.38 017|  047] 0.05
14960 62939842 | Avian Blood 0.26 0.88 0.69 0.14 0.32 2.50 2.41 0.18 012 0.05
14961 62939843 | Avian Blood 0.18 0.84 0.61 0.16 0.27 2,28 2.02 0.13 0.14 0.04
14962 62939844 | Avian Blood 0.26 1.25 0.88 0.23 0.37 3.37 2.46 0.19 0.16 0.05
14963 62939845 | Avian Blood 0.26 1.53 1.06 0.19 0.42 4,00 2.74 0.23 0.19 0.06
14964 * 62939846 | Avian Blood 0.40 212 1.36 0.26 0.57 5.33 3.96 0.33 0.37 0.10
14965 62939847 | Avian Blood 0.24 1.28 0.85 0.17 0.35 3.35 2.1 0.18 0.17 0.04
14966 62939848 | Avian Blood 0.31 0.74 0.60 0.25 0.36 1.79 2.37 0.25 0.23 0.22
14367 62939849 | Avian Blood <0.09 0.36 0.24 0.09 0.16 0.97 1.13 0.06 0.07 <0.02
14968 62939850 | Avian Blood 0.34 0.61 0.43 0.12 0.39 1.77 3.61 ..0.10 0.34 0.05
14969 * 62939851 | Avian Blood 0.98 5.57 3.43 1.29 2.56 15.00 16.27 0.72 0.28 0.21
14970 62939852 | Avian Blood 0.28 0.76 0.56 0.16 0.30 2.34 3.85 0.12 0.15 0.07
14971 62939853 | Avian Blood 0.24 0.84 0.62 0.15 0.28 2.44 2.39 0.15 0.07 0.07
14972 62939854 | Avian Blood 0.15 0.86 0.62 0.15 0.20 2.47 2.07 0.15 0.05 0.06
14873 62939855 | Avian Blood <0.09 0.52 0.35 0.11 0.20 1.48 1.63 0.07 < 0.04 <0.02
14974 62939856 | Avian Blpod =0.09 0.52 0.35 0.11 0.20 1.42 1.54 0.06 <0.04 0.02
14975 62939857 | Avian Blood - 0.10 0.35 0.25 0.05 0.16 0.94 1.09 0.07 <0.04 <0.02
14976 62939858 | Avian Blood ,<0.09 0.30 0.23 0.04 0.13 0.82 <0.98 < 0.05 < 0.04 < (0.02
14977 62939859 | Avian Blood < 0.09 0.46 0.32 0.06 0.18 1.30 1.40 0.08 < 0.04 0.03
14978 62939860 | Avian Blood . 0.20 0.86 0.60 0.17 0.24 2.47 2.08 0.16 0.06 0.07
14979 62939861 | Avian Blood 0.13 0.62 _0.47 0.1 0.24 1.82 1.82 0.07 0.08 0.03
14980 62939862 | Avian Blood 0.12 0.70 0.50 0.12 {}.29__ 2.1 3.97 0.08 0.12 <0.02
14981 62939863 | Avian Blood 0.24 0.87 0.63 0.14 0.34 2.42 2.85 0.13 0.11 0.04
14982 62932120 | Avian Blood 0.26 1.99 1.39 0.26 0.47 515 3.70 0.26 0.06 0.07
14983 62932122 | Avian Blood 0.27 2.21 1.45 0.38 0.48 6.00 3.64 0.32 0.10 0.10
14984 62933938 | Avian Blood 0.63 1.78 1.25 0.31 0.52 4.83 5.29 0.38 0.20 0.15
14985 62932125 | Avian Blood 0.11 0.52 0.37 0.08 0.19 1.56 1.62 0.08 <0.04 0.03
14986 62933934 | Avian Blood 0.17 0.96 0.66 0.13 0.25 2.59 1.83 0.15 <0.04 0.04
*GC replicatd average.

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Corrected MDL values

Table 1. NJ Eagle Blood (ng/g)

Corrected for recovery

Sample FIELD ID SAMPLE 146 153 132 105 141 179 137 176 130 138
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(nglg) (nglg) (nglg) (nglg), (nglg) (nglg) (ngla) | _(ngig) (nglg) (nglg)
¢
14852 62939833 | Avian Blood 1.55 4.40 231 0.90 0.85 0.52 0.27 * 017 0.38 5.37
14853 62939834 | Avian Blood 1.74 5.11 1.96 1.19 0.89 0.46 0.30 0.19 0.42 5.95
14854 62939835 | Avian Blood 1.25 3.37 2.09 <0.63 0.71 0.40 0.22 0.53 <0.10 4.72
14855 62839836 | Avian Blood 2.34 6.50 1.48 242 0.86 0.40 0.49 0.26 0.60 8.73
14956 62939838 | Avian Blood 0.79 2.34 0.68 0.70 0.36 0.19 0.14 0.08 0.18 2.71
14957 62939839 | Avian Blood 1.30 4.27 1.53 1.12 0.77 0.33 0.33 0.09 0.40 5.81
14958 62939840 | Avian Blood 1.99 6.59 2.38 1.65 1.16 0.57 0.52 0.21 0.58 8.83
14959 62939841 | Avian Blood 1.30 3.60 E 139 2 2N 0.66| 0.37 0.28 <0.05) 0.40 5.01
14960 629396842 | Avian Blood 0.99 2.89 S 174 1.27 0.65 0.39 0.19 0.12 0.30 3.97
14961 62939843 | Avian Blood 1.00 2.83 1.29 0.93 0.56 0.29 0.20 0.07 0.30 3.83
14962 62939844 | Avian Blood 1.32 353 2.04 1.07 0.79 0.46 0.26 0.16 0.37 4.83
14963 62939845 | Avian Blood 1.45 4.02 2.76 1.06 1,02 0.66 0.30 0.15 0.47 5.59
14964 * 62939846 | Avian Blood 2.43 6.44 3.07 _1.81 1.42 0.92 0.47 0.31 0.68 8.93
14965 62939847 | Avian Blood 1.31 357 2.24 0.78 0.81 0.54 0.22 0.15 0.39 4.82
14966 62939848 | Avian Blood 1.26 3.34 1.14 1.08 0.49 0.51 0.33 0.22 0.42 3.87
14967 52939849 | Avian Blood 0.60 1.76 0.31 <0.63 <0.21 0.13 <0.09 <0.05 0.15 2.05
14968 62939850 | Avian Blood 1.47 4.07 0.61 2.05 0.46 0.22 032 _0.10 0.43 5.56
14969 * 62939851 | Avian Blood 10.82 30.11 6.02 8.82 3.97 1.32 1.84 0.68 2.86 37.54
14970 62939852 | Avian Blood 1.68 5.26 1.44 2.65 0.63 0.30 0.50 0.09 0.54 7.40
14971 62939853 | Avian Blood 0.99 3.34 1.19 2.06 0.65 0.33 0.27 0.07 0.38 4.87
14972 62939854 | Avian Blood 1.02 3.46 1.55 1.33 0.68 0.34 0.28 0.10 0.35 4.84
14973 62939855 | Avian Blood 0.80 222 0.63 1.43 0.34 0.17 0.13 <0.05 0.24 2.99
14374 62939853 Avian Blood 0.79 2.21 0.66 1.32 0.34 0.18 0.14 <0.05 0.23 3.01
14975 62939857 | Avian Bloed 0.44 1.16 0.51 0.79 0.25 0.12 0.12 < 0.05 0.16 1.82
14976 62939858 | Avian Blood 0.35 0.99 0.39 <0.63 0.21 0.10 <0.09 <0.05 0.13 1.48
14977 62939859 | Avian Blood 0.66 1.94 0.50 1.36 0.28 0.19 0.11 < 0.05 0.18 2.66
14878 62939860 | Avian Blood 1.06 3.27 1.31 1.64 0.59 0.40 0.23 0.10 0.34 4.53
14879 62539861 | Avian Blood 0.80 2.67 0.85 1.72 0.42 0.17 0.15 0.05 0.25 343
14280 62939862 | Avian Blood 0.95 3.10 0.83 2.56 0.45 0.21 0.17 <0.05 0.25 3.97
14981 62939863 | Avian Blood 1.24 3.57 1.35 2.12 0.65 0.28 0.26 0.10 0.37 478
14982 62932120 | Avian Blood 2.1 5.99 2.57 2.80 1.24 0.89 0.38 0.14 0.66 7.80
14983 62932122 | Avian Blood 2,39 6.66 3.00 1.99 1.38 0.98 0.43 0.27 0.67 8.67
14984 62933938 | Avian Blood 2.24 7.41 2.71 3.56 1.20 0.68 0.61 017 0.80 9.52
14985 62932125 Avian Blood 0.81 2.64 0.62 1.20 0.36 0.23 0.12 0.06 0.22 3.00
14986 62933934 | Avian Blood 0.93 2,70 153 0.93 0.60 0.45 0.19 0.08 0.34 3.93

*GC roplicate average.

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Coyrected MDL values : Table 1. NJ Eagle Blood (ng/g) Corrected for recovery

Sample | FIELDID | SAMPLE 158 129 178 182,187 183 128 167 185 174 177
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(nglg) (nglg) (ng/g) (nglg) (nglg) (nglg) (ngl/g) (nglg) (nglg) (nglg) |
4

14952 62939833 | Avian Blood 0.47 0.17 0.60 3.77 1.31 0.90 0.32 0.12 1.10 0.85
14953 62939834 | Avian Blood 0.52 0.17 0.65 4.14 1.45 0.98 0.34 0.11 1.10 0.86
14954 62939835 | Avian Blood 0.49 0.15 0.43 2,68 1.07 0.82 0.25 0.10 0.96 0.70
14955 62939836 | Avian Blood 0.90 0.16 0.77 4.50 1.89 2.07 0.55 0.13 1.13 1.23
14956 62939838 | Avian Blood 0.23| 0.08 0.23 1.64 0.65 0.48 0.18 0.04 0.43 0.36
14957 62939839 | Avian Blood 0.59 0.19 0.41 2.92 1.23 1.09 0.32 0.13 0.85 0.76
14958 62939840 | Avian Blood 0.92 0.29 0.66 4.49 1.94 1.88 0.49 0.20 1.21 1.16
14959 62939841 | Avian Blood 0.41 0.18 0.37 2.31 0.92 1.18 0.31 0.08 0.77 0.64
14960 62939842 | Avian Blood 0.37 0.19 0.33 2.12 0.81 0.79 0.25 0.09 0.76 0.58
14961 62939843 | Avian Blood 0.34 0.11 0.34 2.10 0.79 0.70 0.22 0.07 0.68 0.50
14962 62939844 | Avian Blood 0.44 0.16 0.46 2.90 1.02 0.88 0.28 0.09 1.02 0.65
14963 62939845 | Avian Blood 0.57 0.23 0.53 3.15 1.36 0.98 0.36 0.17 1.38 0.91
14964 * 62939846 | Avian Blood 0.89 027| 088 564 226 1.74 0.59 0.25 2,07 1.54
14965 62939847 | Avian Blood 0.46 0.17| 0.50 296| 126|083 031 013 122 083
14966 62939848 | Avian Blood 0.47 0.22 0.52 269 1.10 1.01 0.65 0.38 0.36 0.58
14967 62939849 | Avian Blood <0.15 <0.08 0.18 1.15 0.46 0.37 0.13 <0.03 <0.26 0.27
14968 62939850 | Avian Blood 0.56 0.10 0.43 2,68 1.11 1.30 0.36| . .007 0.49 0.73
14969 * 62939851 | Avian Blood 419 0.80 3.78 25.25 9.30 11.56 2.17 0.59 5.05 5.98
14970 62939852 | Avian Blood 0.70 0.15 0.50 3.10 1.50 1.96 0.44 0.10 0.69 0.90
14971 62939853 | Avian Blood 0.45 0.16 0.33 2.19 1.02 0.92 0.28 0.10 0.78 0.61
14972 62939854 | Avian Blood 0.45 0.16 0.34 2.28 0.98 0.91 0.28 0.10 0.80 0.62
14973 62939855 | Avian Blood 0.22 <0.08 0.28 1.68 0.60 0.51 0.18 0.04 0.41 0.41
14974 62939856 | Avian Blood 0.23 <0.08 0.28 1.69 0.62 0.54 0.16 0.04 0.41 0.40
14975 62939857 | Avian Blood <0.15 <0.08 0.13 0.77 0.31 0.35 0.09 0.03 <0.26 0.23
14976 62939858 | Avian Blood <0.15 <0.08 0.10 0.62 0.25 <0.30 0.07 <0.03 <0.26 <0.18
14977 62939859 | Avian Blood 0.18 <0.08 0.18 1.29 0.47 0.45 0.13 0.04 0.41 © 032
14978 62939860 | Avian Blood 0.40 0.11 0.37 2.48 0.90 0.77 0.26 0.10 0.77 0.64
14979 62939861 | Avian Blood 0.25] . 0.08 0.28 1.82 0.64 0.56 0.20 0.05 0.50 0.43
14980 62939862 | AvianBlood | . 0.29 0.08 0.33 2.03 0.83 0.58 0.33 0.04 0.58 0.45
14981 62939863 | Avian Blood 0.41 0.12 0.43 2.59 1.08 0.85 0.28 0.08 0.85 0.68
14982 62932120 | Avian Blood 0.70 0.24 0.77 4,89 1.99 1.30 0.41 0.19 1.91 1.20
14983 62932122 | Avian Blood 0.73 0.25 0.87 5.43 2.29 1.62 047 = 024 2.12 1.40
14984 62933938 | Avian Blood 0.80 0.29 0.69 4.20 1.69 2.25 0.47 0.15 1.61 1.20
14985 62932125 | Avian Blood 0.28 <0.08 0.25 1.75 0.86 0.51 0.21 0.04 0.48 0.40
14986 62933934 | Avian Blood 0.34 0.11 0.36 2.13 0.91 0.66 0.19 0.09 0.93 0.62
“GC replicatg average. )

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1088.123 PAGE 8



Corrected MDL valugs

Table 1. NJ Eagle Blood (ng/g)

Corrected for recovery

" Sample | FIELDID | SAMPLE 171,202 156 173 201 157 172 197 180 193 191
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(nglg) (nglg) (nglg) (nglg) (ng/g) | _ (nglg) (nglg) (ng/g) (nglqg) (ng/g) |
¢
14952 62939833 | Avian Blood 1.00 *0.43 0.03 0.23 0.45 0.30 0.10 3.62 0.37 0.17
14953 62939834 | Avian Blood 1.05 0.52 0.01 0.23 0.52 0.33 0.11 4.02 0.40 0.19
14554 62939835 | Avian Blood 0.71 0.27 0.01 0.15 0.37 0.22 0.09 2.70 0.27 0.13
14955 62939836 | Avian Blood 1.01 0.81 0.02 0.31 0.49 0.42 0.1 5.42 0.48 0.24
14956 62939838 | Avian Blood 0.32 0.26 0.01 0.08 0.17 0.12 0.04 1.69 0.15 0.08
14957 62939839 | Avian Blood 0.49 0.54 0.01 0.23 0.12 0.24 0.04 3.09 0.31 0.15
14958 62939840 | Avian Blood 0.73 0.93 0.03 0.35 0.20 0.38 0.05 495 0.43 0.23
14959 62939841 | Avian Blood 0.43 0.61 <0.01 0.24 0.21 0,20 0.05 2.46 0.23 0.1
14960 62939842 | Avian Blood 0.49 0.49 <0.01] 0.16 0.28 0.16 0.05 2.20 0.19 0.11
14964 62939843 | Avian Blood 0.47 0.30 <0.01 0.13 0.27 0.18 0.07 1.95 0.20 0.11
14962 62939844 | Avian Blood 0.63 0.44 <0.01 0.12 0.35 0.21 0.09 2.56 0.26 0.14
14963 62939845 | Avian Blood 0.79 0.55 0.02 0.21 0.42 0.26 0.08 3.51 0.34 0.19
14564 * 62939046 | Avian Blood_ 1.28 0.82 003 0.32 0.66 0.48 0.12 6.21 0.59 0.31
14965 62939847 | Avian Blood 0.81 0.41 0.02 0.17 048]  0.26] 0.11 3.20 0.31 0.17
14966 62939848 | Avian Blood 0.49 <0.22 0.02 0.22 0.14| 0.23 0.09 2.42 0.13 0.27
14967 62939849 | Avian Blood 0.22 <0.22 <0.01 0.07 0.12 0.10 0.03 1.13 0.10 0.06
14968 62939850 | Avian Blood 0.48 0.68 0.02 0.29 0.22 0.29 0.05| , _332 0.26 0.14
14969 * 62939851 Avian Blood 5.71 2.65 0.13 1,65 4.87 1.61 0.57 21.92 1.79 1.18
14970 62939852 | Avian Blood 0.65 0.77 0.01 0.38 0.34 0.32 0.04 4.29 0.31 0.17
14971 62939853 | Avian Blood 0.44 0.42 0.02 0.23 0.27 0.17 0.04 2.44 0.24 0.12
14972 62939854 | Avian Blood 0.42 0.43 0.02 0.25 0.28 0.18 0.03 2.50 0.26 0.14
14973 62939855 | Avian Blood 0.37 0.26 0.01 0.15 0.32 0.11 0.04 1.42 0.15 0.07
14974 62939856 | Avian Blood 0.38 0.23 0.01 0.14 0.33 0.11 0.04 1.43 0.15 0.07
14875 62939857 | Avian Blood 0.14 <0.22 <0.01 0.09 0.08 0.07 0.01 0.83 0.07 0.03
14976 62939858 | Avian Blood 0.11 <0.22 <0.01 <0.07 0.06 <0.06 <0.01 0.65 0.06 0.03
14977 62939859 | Avian Blood 0.25 <0.22 0.01 0.13 0.17 0.10 0.03 127 0.13 0.06
14978 62939860 | Avian Blood 0.66 0.36 0.03 0.23 0.59 0.19 0.06 2.74 0.24 0.1
14979 62939861 | Avian Blood 0.51 0.28 0.01 0.17 0.28 0.12 0.04 2.04 0.20 0.08
14980 62939862 | Avian Blood 0.37 0.62 <0.01 0.33 0.33 0.12 0.04 1.94 0.21 0.08
14981 62939863 | Avian Blood 0.61 0.38 0.01 0.22 0.54 0.23 0.07 2.79 0.29 0.13
14982 62932120 Avian Blood 1.18 0.60 0.04 0.34 1.14 0.34 0.14 5.01 0.49 0.23
14983 62932122 | Avian Blood 142 0.58 0.06 0.67 1.33 0.42 0.27 5.69 0.63 0.30
14984 62933938 | Avian Blood 1.03 0.92 0.03 0.41 1.00 0.37 0.13 5.03 0.40 0.19
14985 62932125 | Avian Blood 0.40 0.25 0.01 0.12 0.33 0.12 0.04 2.15 0.17 0.08
14986 62933934 | Avian Blood 0.57 0.28 0.02 0.13 0.60 0.17 0.08 2.15 0.21 0.11
“GC replicatg average.

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Corrected MDL values

Table 1. NJ Eagle Blood (ng/g)

Corrected for recovery

Sample FIELDID | SAMPLE 200 170,190 198 199 196,203 189 208,195 207 194 205
Name TYPE Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount
(nglg) (nglg) (nglg) (nglg) (nglg) (ng/g) (nglg) (nglg) | _(nglg) | (ng!
)

14952 62939833 | Avian Blood 0.08 1.43 0.03 2.89 1.86 0.10 2.63 1.21 1.13 0.10
14853 62939834 | Avian Blood 0.07 1.53 0.04 3.00 2.09 0.62 2.55 1.45 1.16 0.11
14954 62939835 | Avian Blood 0.07 1.07 0.03 1.44 1.23 0.07 1.26 0.70 0.62 0.07
14955 62939836 | Avian Blood 0.09 2.18 0.04 2.20 1.89 0.24 1.72 0.93 112 0.11
14956 62939838 | Avian Blood <0.05 0.58 0.03 0.83 0.70 0.07 0.72 0.44 0.47 0.06
14957 62939839 | Avian Blood <0.05 1.32 0.03 0.94 0.96 0.31 0.31 0.10 0.56 0.06
14958 62939840 | Avian Blood 0.08 2.12 0.03 1.56 1.60 0.35 0.50 0.15 0.98 0.11
14959 62939841 | Avian Blood 0.06 1.04 <002 096 081 o020  o069| 032 0.55 0.09
14960 62939842 | Avian Blood 0.07 0.86 <0.02 1.02 0.85 0.09 0.85 0.41 0.58 0.07
14961 62939843 | Avian Blood 0.05 0.79 <0.02 1.00 0.82 0.07 0.84 0.52 0,41 0.05
14962 62939844 | Avian Blood 0.07 1.05 0.05 1.35 1.14 0.09 1.09 0.72 0.56 0.09
14963 62939845 | Avian Blood 0.11 1.45 <0.02 1.76 1.51 0.09 1.78 0.91 0.87 0.09
14964 * 62939846 | Avian Blood 0.18 249| 004 282 2.36| 0.26 232 112 1.40 0.17
14965 62939847 | Avian Blood 0.11 1.29 <0.02 1.77 1.53 0.09 1,77 1.02 0.79 0.11
14966 62939848 | Avian Blood 0.05 0.94 <0.02 0.87 0.78 0.25 0.67 0.38 1.57 1.07
14967 62939849 | Avian Blood <0.05 0.40 <0.02 0.43 0.34 0.04 0.31 0.15 0.25 0.03
14968 62939850 | Avian Blood <0.05 1.40 <0.02 1.06 0.97 0.09 0.68 - 0.32 0.70 0.07
14969 * 62939851 | Avian Blood 0.28 8.87 0.61 8.77 7.45 0.35 4.86 1.58 4,50 0.60
14970 62939852 | Avian Blood <0.05 1,62 0.04 0.96 0.95 0.09 0.39 0.10 0.70 0.08
14971 62939853 | Avian Blood <0.05 0.94 0.02 0.67 0.67 0.05 0.33 0.10 0.45 0.06
14972 62939854 | Avian Blood 0.06 0.93 0.03 0.68 0.69 0.06 0.32 0.08 0.46 0.06
14973 62939855 | Avian Blood <0.05 0.52 0.02 060| 048 <0.04 0.46 0.19 0.30 0.04
14974 62939856 | Avian Blood <0.05 0.54 0.02 0.66 0.52 < 0,04 0.50 0.21 0.31 0.03
14975 62939857 | Avian Blood <0.05 <0.36 <0.02 0.28 0.24 <0.04 0.12 0.05 0.16 0.02
14976 62939858 | Avian Blood <0.05 <0.36 <0.02 0.21 0.18 <0.04 0.08 0.03 0.11 0.01
14977 62939859 | Avian Blood <0.05 0.54 <0,02 0.43 0.36 <0.04 0.27 0.09 0.23 0.03
14978 62939860 | Avian Blood 0.06 0.89 0.04 1.00 0.89 0.06 0.84 0.34 0.56 0.07
14979 62939861 | Avian Blood <0.05 0.63 0.03 0.70 0.54 <0.04 0.47 0.17 0.34 0.04
14980 62939862 | Avian Blood <0.05 0.95 0.04 0.79 0.62 0.04 0.58 0.25 0.37 <0,01
14981 62939863 | Avian Blood 0.06 1.03 0.07 147 1.10 0.06 1.14 0.47 0.60 0.06
14982 62932120 | Avian Blood 0.14 1.81 0.20 2.82 2.24 0.09 2.89 1.13 1.21 0.11
14983 62932122 | Avian Blood 0.07 2.08 0.25 3.20 2.64 0.10 3.20 1,28 1.52 0.15
14984 62933938 | Avian Blood 0.10 1.80 0.11 2.12 1,78 0.09 1.83 0.83 0.96 0.09
14385 62932125 | Avian Blood <0.05 0.72 0.03 0.80 0.73 0.06 0.65 0.28 0.50 0.04
14986 62933934 | Avian Blood 0.06 0.87 0.04 1.08 0.93 <0.04 0.94 0.47 0.51 0.06
*GC roplicatd average.

USDI, USGS, BRD,CERC,11/02/98,FILE=EB-CPCB1098.123
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Corrected MDL values

e

Table 1. NJ Eagle Blood (ng/g)

T T

e T

-
i

Sample | FIELDIP | SAMPLE 206 209 t-PCBs
Name TYPE Amount Amount Amount
(ng/g) (ng/g) (ng/g
J

14852 62939833 | Avian Blood <0.49 8.46 92
14953 62939834 | Avian Blood <0.49 8.88 97
14954 62939835 | Avian Blood <0.49 3.94 71
14955 62939836 | Avian Blood <0.49 4,85 103
14956 62939838 | Avian Blood <0.49 292 40
14957 62939839 | Avian Blood <0.49 0.33 58
14958 62939840 | Avian Blood <0,49 0.47 87
14959 62939841 | Avian Blood <049 211 106 |
14960 62939842 | Avian Blood <0.49 2.64 63
14961 62939843 | Avian Blood <0.49 2.97 58
14962 62939844 | Avian Blood 0.58 3.86 82
14963 62939845 | Avian Blood < 0,49 5,70 91
14964 * 62039846 | ‘Avian Blood 0.52 567 128
14965 62939847 | Avian Blood <0.49 523 70
14966 62939848 | Avian Blood <0.49 2.11 65
14967 62939849 | Avian Blood 0.89 1.15 23
14968 62939850 | Avian Blood <0.49 2.03 76
14969 * 62939851 | Avian Blood 9.45 5.79 395
14970 62939852 | Avian Blood 0.63 0.32 70
14971 62939853 | Avian Blood 0.58 0.44 58
14972 62939854 | Avian Blood 0.55 0.40 49
14973 62939855 | Avian Blood 1.03 1.09 36
14974 62939856 | Avian Blood 1.1 1.21 37
14375 62939857 | Avian Blood <0.49 0.20 24
14976 62939858 | Avian Blood <0.49 0.14 <16
14977 62939859 | Avian Blood 0.65 0.56 30
14978 62939860 | Avian Blood 1.91 2.10 58
14979 62939861 | Avian Blood 1.07 1.22 45
14980 62939862 | Avian Blood 1.57 1.65 58
14981 62939863 | Avian Blood 2.88 3.32 80
14982 62932120 | Avian Blood 6.55 7.14 131
14983 62932122 | Avian Blood 6.93 7.38 140
14984 62033938 | Avian Blood 425 475 137
14985 62932125 | Avian Blood 1.48 1.63 42
14966 62933934 | Avian Blood 2.42 2.59 60
*GC replicatq average.

USDI, USGS, BRD,CERC,11/02/98, FILE=EB-CPCB1098.123

Corrected for recovery
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Comecled £/24/98 MB and PB 0722997 correcled Table 2. New Jersey Eagle Blood QC Congener PCBs
[ Sample Fleld Sample Total % | 004,010 | 007,009 | 006 | 005008 | 019 018 | 017,015 | 024,027 | 016,032 | 029 026 025 031 028
Namae D Type gram-equiv. | Lipid
; Analyzed tng:_g (nglg) (nglg) {n_g.fg! (ng.’gz nglg ing.*gj {ng.'g) {ng.'L !ngn‘ﬂ (ng/g) (nglg) {“!-'9_} (nglg)
14364 GCR1 62939846 Avian Blood 8.77| 015 <0.93 <005 <0.11 <0.08 0.02 0.19 0.11 0,03 0.16 0.02 0.14 0.04] <013 0.18
14364 GCR2 62939846 Avian Blood 6.77| 015 <0.93 <005 <011 <0.06 0.02 0.18 0.10 0.03 0.14 0.05 0.15 0.05 0.13 0.26
14364 GCR3 62939846 Avian Blood 877| 0.5 <003 <005| <011 <0.06 0.01 0.16 0.09 0.02 0.12] <002 0.1 0.04] <013 0.24
14964 GCR AVG <0.93 <005 <0.11 <0.06 0.02 0.18 0.10 0.03 0.14 0.02 0.13 0.04] <0.13 0.23
S0 (n-1) 0.01 0.02 0.01 0.01 0.02 0.03 0.02 0.01 0.04
14369 GCR1 62939851 Avian Blood 414 024 <0.93 <0.05 0.11 0.09 0.04 0.10 0.11 0.01 0.11 0.02 0.15 0.05 0.29 0.66
14959 GCR2 62939851 Avian Blood 414| 0.24 <093 <005 0.11 0.08 0.02 0.09 0.11 0.01 0.09 0.02 0.11 0.04 0.26 0.62
14959 GCR) 62939851 Avian Blood 414 0.24 <093 <005 <0.11 007| <001 0.08 0.10| <0.01 009 <002 0.10 0.03 0.22 0.55
14969 GCR AVG <0.93 <0.05| <0.11 0.08 0.02 0.09 0.11 0.01 010| <002 0.12 0.04 0.26 0.61
SD (n-1) 0.01 0.02 0.01 0.01 0.01 0.01 0.03 0.01 0.04 0.06
MB 070887 Matrix Blank Chicken Egg 588| 10.00 <0.93 <005 <0.11 0.10 0.07 0.13 0.07 0.01 007| <002| <002| <002| <013 0.13
MBGT1587 Malrix Blank Chicken Eqg 580| 1030 <003 0.11) 015 <006/ 00f| 028 013 <001 020] <002| o021 o007 o13] 033
MB 072297 * Matrix Blank Chicken Egg 589] 10.30 <0.93 0.12 0.13 0.26 0.02 010| <0.05 0.02 005| <0.02 0.23 0.30 0.15 0.14
MS 070897 Malrix Spike Chicken Egg 5.94| 10.80 0.3 0.2 04 1.2 0.0 2.3 13 0.1 1.0 0.1 0.6 03 1.5 2.0
MS 071597 Marix Spike Chicken Egg 596 10.50 0.3 0.2 0.4 12 0.0 23 13 0.1 1.0 0.1 0.6 0.3 15 20
MS 072257 Malrix Spike Chicken Egg 556| 10.50 06 0.3 04 18 0.2 33 16 0.2 18 0.1 05 03 1.7 24
Averaga 595| 1000| 04 02 0.4 1.4 01 26| 14 0.2 13| o1 05/ 03 15| 22
SD (n-1) 001| 017 0.1 0.0 00| 04| 01| o8| 02 oo 05 00| 00| ool o1 03
%RSD 02| 16 30.7 12.7 6.2 27.4| 1350 217 11.9 16.0 36.6 0.0 8.4 2.1 8.2 1.8
PC 070357 Positive Conlrol | Sag Bay Carp 494] 1480 0.4 0.3 1.7 1.9 0.3 334 159 BT 18.5 0.3 89.4 16.2 271 48.9
PC 071597 Posilive Control | Sag Bay Camp 497 1470 0.1 0.3 19 2.2 0.2 392 18.3 agf 214 0.1 776 17.5 301 58.4
PC 072297 Posilive Control | Sag Bay Camp 4.95| 14.80 0.4 0.5 18 15 0.4 358 18.1 28 19.5 03 79.7 18.1 317 57.0
Average 495 1477 0.3 0.4 1.8 1.9 03 36.1 17.4 2.8 19.7 02| 822 17.3 29.6 548
SD (n-1) 0.02| 0.06 0.2 0.1 0.1 03 0.4 29 13 0.1 13 0.1 6.3 1.0 2.3 52
%RSD 03| o4 48.9 28.1 46 18.3 203 8.1 75 48 6.7 404 77 55 7.9 94

UsDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Cormrected 8/24/98 MB and PB 0722997 correcled

Table 2. New Jersey Eagle Blood QC Congener PCBs

—

Sample Fleld Sample Total % 004,010 007,009 006 005,008 019 018 017,015 024,027 016,032 029 026 025 031 028
Name ID Type gram-equlv, | Lipid
Analyzed {ng/g) (nglg) | (nglg) | (nglg) | (nofg) | (ngfg) | _(nglg) (nglg) (ngfg) | (nglg) | (nglg) | (nglg) | (nglg) | (nglg) |
PB 070997 (a) Procedure Blank | 20g Na2504 1 NA 3.06 0,16 031 0.21 0.00 0.25 0.03 0.00 0,14 0.02 0.00 0.08 0.50 0.00
mass correcied PB . 4 0.48 0.03 0.05 0.03 0.00 0.04 0.00 0.00 0.02 0.00 0.00 0.01 0.08 0.00
PBOT1587 (a) Procedure Blank | 20g Na2504 1 NA 0.67 0.00 0.01 0,07 0.00 0.09 0.05 0.00 0.04 0.08 0.00 0.00 017 0.13
mass comected PB 0.11 0.00 0,00 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.03 0.02
PB 072257 (a)* Procedure Blank | 20g Na2504 % NA 0.18 0.00 0,29 0.18 0.00 0.29 0.18 0,00 0,12 0.00 0.06 0,08 0.18 0.35
comecled 8/24/98 0.03 0.00 0.05 0,03 0.00 0.05 0.03 0.00 0.02 0.00 0.01 0.01 0.03 0.06
PB Average 0.20 0.01 0.03 0.02 0.00 0.03 0.01 0,00 0.02 0.01 0.00 0.01 0.04 0.03
SD (n-1) 0.24 0.01 0.03 0.01 0.00 0.02 0.01 0.00 0.01 0.1 0.01 0.01 0.03 0.03
MDL = PB Avg + 3(PB SD)| (Average sample njass) (6.37 g) 0.93 0.05 0.11 0.06 0.01 0.08 0.05 0.01 0.04| | 002 0.02 0.02 0.13 0.11
(2) Amountin ng
*FBand MB 072297 were switched In previous report.

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4

Page 2



Corrected 8/24/98 MB and PB 0722997 correcled

e

Table 2. New Jersey Eagle Blood QC Congener PCBs

Sample Fleld Sample | 020,033 | 053 051 022 | 045 | 046 052 | 043 049 | 047 | o048 | o044 | o042 | o041 054 | 040 067
Name 1D Type

{ng/g) | _(nglg) |_(nglg) |_(nolo) | (nofg) |_(nolg) L (nolo) \_(nglg) L (nglg) | _fnolo) | (ng/g) \ (noig) L (ngig) 1 (nofa) L (ngfa) L (n9fo) L_(n0f9) |
14384 GCR1 62939846 _ AvianBlood | <007 | 009] <010| 009 005] o002] 132 o001 147] 093] o1s] o0s1| o046] o042] 033 010] 015
14364 GCR2 62939846 Avian Blood 007 o009 013 o005 o0os| o002 121 o002 to7| oss| o11] o083 o041 039 030 010] o014
14384 GCR3 62939846 AvianBlood | <007| 008 o012 o0o04] o006] 002| 108] 002 o096 o081 o0o07] o074 o037] 035] o027] o008 oi2
14364 GCR AVG <007| o009 oos| oos| o006l 002] 120 o002 1o7[ o087] o41] 083 o041 o039] 030] 003] o014
SD(n-1) oof| ©007| o003] o001 o000| o042 o001 o0i1| ©006] 004 o003 o005| o004 003] o001] o002
14969 GCR1 62939851 Avian Blood 01] 001 005 o011 006] <001 150  ©003] 245 235 0143 056| 1.07| <026| o088] 030] 047
14969 GCR2 52939851 Avian Blood 01| o0o01| o005| o010 oo0s| oo1] 137] o0o04] 222 213] oi7[ o081 ose7[ <o26| o078 o020 049
14569 GCR3 62939851 Avian Blood 040| 001| 004] 009 004 o001 124] 002] 205 199 013 048] 087 <026| 070 024] o044
14369 GCR AVG 01| 001 005| 010 005 ©001| 1.37| 003| 224| 246] 014] 051 o087 <026] o078 028] 047
SD (n-1) oo1] ooo] oof] o001 ooi] oof| o013] oo1| o020] 048] o00z[ o00s| 0.0 008] 003 003
MB 070897 Mialrix Blank Chicken Egg 008 001| <0.10| 004| 003 <001 025 <001| <020| 02| 004| <020| <013| <026| 008 <003[ <005
MB 071597 Matrix Blank Chicken Egg 017| 014| o044 007 016| 032 064|  0.16| 060| 065 015 0e0| 032| 028 014| _ 0.18] <0.05
MB 072297 * Malrix Blank Chicken Egg <007| 005 <0.40| <004 <001| 044| 045 006| 023| 008| <003| <020| <013| <026| <002| 023 <o00s
MS 070997 Malrix Spike Chicken Ego 15 04 02 08 03 02 34 0.1 10 09 1.9 13 1.0 09 03 0.1
MS 071597 Malrix Spike Chicken Egg 15 04 0.2 0.8 0.3 0.2 34 0.1 10 0.9 19 13 10 0.9 03 0.1
MS 072297 Malrix Spike Chicken Egg 20 05 03 1.1 05 0.2 41 0.1 10 12 26 15 1.1 12 05 0.4
Avernge 1.7 04 03| oo 03] 02 as| o1 Y I 14 10 1.0 0.4 0.1
SD (n-1) 0.3 0.1 0o| 02 0.1 00| 04 00| 0.0 02| 04| oa| o] ot] 01| oo
%RSD 154] 154 53|  17.2|  3as2|  do5  112{ 225 08| 159 194| 108 74| 148|264 279
PC 070597 Positive Control__| Sag Bay Carp 74| 154 9.0 72 85| " 29| 2848 99| 3416 2123 204| 1493 1391] er2| 718 199 X
PCOT1597 Posllive Conirol | Sag Bay Carp 80| 186 9.8 8.1 7.1 22| 2061 10.8| 3257| 201.8] 347 i624| 1487| 047 768  17.8 X
PC 072297 Positive Control | Sag Bay Carp B3| 77| 122 9.2 8.8 24| 2004 123 3267 2025| . 43| 1554] 1470] 1017| 786| 159 48
Average 79| 172 104 8.2 [X 25| 2034 110 3313 2055 334| 1557 1450 .979| 758 179 45
5D (n-1) 05 16 17 10 03] 04 7.7 12 8.9 5.9 25 6.6 52 36 35 20 0.4
*%RSD 58 96| 180] 1138] 114] 159 28] 109 27 29 7.7 42 36 36 48] 112 79

USDI, USGS, BRD,CERC, 10/28/98,FILE=EBQCPCB.WK4
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Comecled 8/24/98 MB and PB 0722997 corrected

Table 2. New Jersey Eaglg Blood QC Congener PCBs

Sample ' Field Sample 020,033 053 051 022 045 046 052 043 049 047 048 044 042 041 064 040 067
Name D Type
(nglg) | (nglg) | (nglg) | (ngla) | (nglg) | (nglg) | (ngh (nglg)_|_(nglg) | (ngla) | (nglg) | (nolg) | (nglg) | (ngfg) | (nglg) | (nglg) | (nglg) |
PB 070997 (a) Procedure Blank | 20g Na2504 0.04 0.01 0.33 0.00 0.04 0.00 1.12 0.00 0.71 0.16 0.04 0.70 0.44 0.84 0.01 0.09 0.00
mass comecled P8 o.01 0.00 0.05 0.00 0.01 0.00 0.18 0.00 0.11 0.03 0.01 0.11 0.07 0.13 0.00 0.01 0.00
PE 071597 (a) Procedure Blank | 20g Na2504 0.09 0.01 0.03 0.06 0.00 0.00 0.30 0.00 0.14 0.31 0.02 0.14 0.04 0.05 0.05 0.00 0.14
maszs comecled FB 0.01 0.00 0,00 0.01 0.00 0.00 0.05 0.00 0.02 0.05 0.00 0.02 0.01 0.01 o.01 0.00 0.02
PB 072297 (a)* Procedure Blank | 20g Na2504 0.24 0.00 0.00 0.12 0.00 0.00 0.65 0.00 0.29 0.29 0.12 0.35 0.12 0.12 0.00 0.00 0.00
comecled 82498 0.04 -0.00 0.00 0.02 0.00 0.00 0.10 0.00 0.05 0.05 0.02 0.06 0.02 0.02 0.00 0.00 0.00
FB Average 0.02 0.00 0.02 0.01 0.00 0.00 0.11 0.00 0.06 0.04 0.01 0.068 0.03 0.05 0.00 0.00 0.01
5D (n-1) 0.02 0.00 0.03 0.01 0.00 0.00 0.06 0.00 0.05 0.01 0.01 0.04 0.03 0.07 0.00 0.01 0.01
MDL = PB Avg + 3(PB 5D)| (Average ple mass) 0.07 0.01 0.10 0.04 0.01 0.01 0.30 0.01 0.20 0.08 0.03 0.20 0.13 0.26 0.02 0.03 0.05
(a) Amountin ng
* PBand MB 072297 were swilched in previous report.
USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4 Page 4
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Qorrecled 8/24/98 MB and PB 0722997 corrected Table 2. New Jersey Eagle Blood QC Congener PCBs
Samy Field Sample 063 074 | 070076 | 066 095 091 | 056,060 [ 092 084 101 099 119 083 097 087 136 110
Name ) Type 3 :

C {n&'ﬂ_ (ng/g) (ng/g) (nglg) | (nglg) | (nglg) (ng/g) {ngfg) | (ngfg) | (nglg) Sngﬂl (nglg) | (ngg) | (nglg) M {nglg) | {ng/g)
14364 GCR1 62939846 Avian Blood 007 052 067 <0.47 142|042 020 o068] 048] 287] 229 o024 ©019] o08s] 109] 048] 210
14964 GCR2 62939846 Avian Blood 0.07| 048 0.65] <047 132 045 019| o062] o043] 281 206| o020 o017 o079 o099 o046] 182
14364 GCR3 62939846 Avian Blood 0.06] 042 0.58| <047 1.18]  odo 017|  os6| o039] 231 182 019 045| o071 o083 o040] 171
14964 GCR AVG 007| 047 063| <047 131 o042 0.19] o©062| o043] 260 2068] o021 047 079] 089 045 191
SD (n-1) 001] 005 0.05 012] 003 002] o©008] o005 028 o024 003 002 008" 010] 004 020
14969 GCR1 62939851 Avian Blood 033| 188 171  oz0] 244 178 050 284] 074] 1167] 1202 173| o073 258 374|111 749
14969 GCR2 62939851 Avian Blood 03] 175 167  oas[ 227 158 054 25| o068 1066] 11.18] 162] o0e5] 235] 341] 098] 643
14959 GCRJ 62939851 Avian Blood 0.28) 160 154| 047 204|143 050 244| o060] ©77| 1030] 157| oss| 215] 320 117|615
14969 GCR AVG 030 174 164 o019 225 160 054| 262 o067 1070 1147| 184 085 2238] 345 1098] 659
SD (n-1) 003| 014 009 o002 o020 o018 005| o020 oo7| o08s| o086 008 009] o022 027 010] o054
MB 070997 Matrix Blank Chigken Egg | <0.04 037| <044 090| <031 008  <0.17 014|  014] <076 1.21 005| <008| <027| <040| <009| <089
MB 071597 Malrix Blank Chigken Egg 075| 2486 124|360 <0a3i| 033 065 o078 o033] 180| 549 o044| 252 o040 o78| 028] o089
MB 072297 * Matrix Blank uﬁ 020  030] <044 092] <031 015| <047 025| 005 <076| <046| <003 055| <027| <040| <009| <069
WS 070857 Matrix Spike Chicken Egg 0.2 1.4 25 25 26 0.5 0.9 06 23 4.0 1.8 0.1 0.3 12| 19 09 2.7
MS 071587 Matrix Spike Chicken Egg 0.2 14 25 2.8 26 05 0.9 06 23 40 1.8 0.1 03 1.2 1.9 0.9 27
MS 072297 Matrix Spike Chicken Egg 0.1 1.3 29 26 33 06 1.0 0.8 45 4.4 17 0.1 0.2 13 20 1.0 30
Averaga 0.2 1.4 27| 26| 28| os|  oe8| o7 30 1] 97 o] eF a 1.9 0.9 28
SD (n-1) 0.0 0.0 0.2 02 04 0.1 0.1 0.1 1.2 02 0.1 0.0 0.0 0.0 0.1 0.0 02
%RSD 204 2.6 8.9 60| 148 9.4 95| 19| 409 5.2 29 9.0 X 28 4.0 52 6.6
PC 070897 Posilive Control _| Sag Bay Camp 263 1619 664| 3416 878| 648 458| e27| 37| 2775 2548 63| 304| 1321| 1343 168| 1779
PC 071597 Posliive Control | Sag Bay Carmp 242| 1517 734| 3242] 1078 614 474|586 38.7| 260.0] 34| 145 27.9] 1254| 131 178] 1812
PC 072297 Posilive Conlrol | Sag Bay Carmp 265 1603 782| 3314 1121|580 490 578| a7.3| 2874| 2492 162| 321| 1338| 1405| 182 1947
Average 257| 1580 727| 3323| 1026] 613 473|  s97| are| 2780| 2487 157 301| . .1305| 1353] 178] 1846
SD (n-1) 13 5.5 5.9 88| 130 34 18 26 0.7 9.2 96 1.0 22 45 48 0.7 8.9
%RSD 5.0 35 8.1 26| 127 56 34 44 1.9 33 3.9 6.4 7.4 34 35 37 48

USDI, USGS, BRD,CERC,10/28/98 FILE=EBQCPCB.WK4
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Corrected 8/24/98 MB and PB 0722997 corrected Table 2. New Jersey Eagle Blood QC Congener,#fs
g
Sample Fleld Sample 083 074 070,076 066 095 091 056,060 092 47 084 101 099 119 083 087 087 136 110
Name 1D Type :
) (ng{gj_ lnp_.fg! | —.{EE"!] ing!gl_ nglg (nglg) (ngfg! | gng.’g} i‘ng.’m !ng{g] [ng@ {rlg."g_j_ Ing{a} {nq}ﬂ {ngfa} [ng!ﬂ (nglg)
PB 070997 (a) Procedure Blank | 20g Na2504 0.13 0.84 1,57 1.67 1.00 0.32 0,58 041 0.42 2.80 1.68 0.08 0.27 0.97 1.45 033 2.44
mass correcled PB 0.02 0.13 0.25 0.26 0.16 0.05 0.09 0.06 0.07 0.44 0.26 0.01 0.04 0.15 023 0.05 0.38
PBOT1597 fa) Pi dure Blank | 20g Na2S04 0.00 0.14 0.28 0.30 0.35 0.18 0.09 0.11 0.14 0.71 0.43 0.01 0.03 0.21 0.20 0.11 0.46
mass correcled P8 0.00 0.02 0.04 0.05 0,05 0,03 0.01 0.02 0.02 0.11 0.07 0.00 0.00 0.03 0.05 0.02 0.07
PB 072297 (a)* Procedure Blank | 20g Na2S04 0.00 0.29 0.59 0.59 0.00 0.18 0.12 0.24 0.24 1.35 0.71 0.00 0.12 0.41 0.71 0.18 1.06
comecled 8/24/98 0.00 0.05 0.09 0.09 0.00 0,03 0.02 0.04 0.04 021 0.11 0.00 0.02 0.06 0.11 0.03 017
PB Average 0.01 0.07 0.13 0.13 0.07 0.03 0.04 0.04 0.04 0.25 0.15 0.00 0.02 0.08 0.13 0.03 0.1
50 (n-1) 0.01 0.06 0.1 011 0.08 0.01 0.04 0.0 0.02 0.17 0.10 0.01 0.02 0.06 0.09 0.02 0.18
MDL = FB Avg + 3(PB SD) | (Average sample mass) 0.04 0.24 0.44 0.47 0.31 0.08 0.17 0. 0.11 0.76 0.46 0.03 0.08 0.27 0.40 0.09 0,69
(a) Amount In ng ;
*PBand MB 072297 were hed In previ report.
I
4

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4

Page 6



Corrected 8/24/98 MB and PB 0722997 corrected

Table 2. New Jersey Eagle

& 23

USDI, USGS, BRD,CERC,10/28/98 FILE=EBQCPCB.WK4

Blood QC Congener PCBs
Sample Fleld Sampl! 082 151 | 135,144,124 147 107 | 123,149 | 118 134 14 | 131,122 | 148 153 132 105 141 179
Name D Type
{ng/g) | (ng/g) (ng/g) (nafg) | (ng/g) | _(nglo) | (nglg) | (ngig) | (ngjg) | (ngrg) | (nglg) | (nofg) | (nglo) | (nolg) | (nglg) | (nofg) |
14864 GCR1 52939846 Avian Blood 0.23 1,24 0.80 0.15 0.33 312 2.28 0.19 0.23 0.06 1.43 a78 1.89 0.98 0.82 0.54
14964 GCR2 62939846 Avian Blood 0.21 113 0.72 0.14 0.30 2.85 2.1 0.18 0.19 0.05 1.30 345 1.60 0.98 0.75 0.49
14564 GCR3 62939846 Avian Blood 0.18 1.00 0.64 0.13 0.27 2.40 1.90 0.16 0.17 0.05 113 3.00 1.30 0.92 0.68 043
14964 GCR AVG 021 112 0.72 0.14 0.30 2.82 2.10 0.18 0.20 0.05 1.29 341 1.63 0.96 075 049
SD (n-1) 0.02 0.12 0.08 0.01 0,03 0.32 0.19 0.02 0.03 0.01 0.15 0.39 0.25 0.03 0.07 0.06
14959 GCR1 62939851 Avian Blood 085 483 3.04 1.14 2.24 1341 1384 0,63 0.25 0.20 042 2627 369 8.96 346 118
14959 GCR2 62939851 Avian Blood 079 4.49 2.77 1.06 2.11 12.04| 1320 0.59 0.22 0.18 870| 2425 469 7.16 3.20 1.07
14959 GCR3 62939851 Avian Blood 0.74 409 252 0.94 1.87 10.04| 1244 053 0.22 0.13 B.14| 2254 6.23 5.20 2.96 0.58
14969 GCR AVG 079 450 278 1.05 2.07 1213 1316 058 023 017 8.75| 2435 4.87 7.4 3.21 1.07
SD (n-1) 0.06 042 0,26 0.10 0.19 1.24 0.70 0.05 0.02 0.04 0.64 1.87 1.28 1.84 0.25 0.09
MB 070997 Malrix Blank Chicken Egg | <008| <015 <0.16 0.03 0.13| <060 1.72| <005 0.22 0.10 0.61 1.78 0.22 084| <021| <008
MB 071597 Matrix Blank Chicken Egg 0.46 0.46 0.34 0,31 0.45 1.04 8.25 0.18 120 <002 351 9,86 017 574 0.38 0.60
MB 072297 * Matrix Blank Chicken Egg | <0.09| <0.15 <016 | <002| <0.10 <0.60 1.34 0.00 0.04| <002 0.04 0.16| <025| <063| <021 0.28
5 070897 Malrix Spike Chicken Egg 04 1.5 1.4 0.1 0.2 a7 2.4 0.4 0.1 0.9 0.8 25 32 1.1 1.2 09
MS 071597 Malrix Spike Chicken Egg 0.4 15 1.1 0.1 0.2 a7 24 04 0.1 0.9 0.8 25 32 11 1.2 09
WS 072297 Matrix Spike Chicken Egg 0.5 15 11 0.1 0.2 3.9 2.2 04 0.1 0.1 06 23 28 1.9 12 09
Average 04 15 1.1 0.1 0.2 38 24 0.4 0.1 08 0.7 25 3.1 1.3 12 09
SD (n-1) 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.5 0.1 0.1 0.3 0.4 0.0 0.0
%RSD 7.9 22 26 78 10.2 13 55 4.5 18.2 76.0 8.6 47 9.1 328 0.8 07
PC 070937 Posilive Conlrol | Sag Bay Carp 411 29.2 225 6.6 358 B42| 2342 8.1 1.3 a1 358 85.3 332| 1053 222 1.2
PC 071597 Posilive Conlrol | Sag Bay Carp 404 317 23.9 6.7 30.0 89.2| 2154 8.8 11.2 44 35.1 883 595| 1635 236 123
PC 072297 Posllive Conlrol | Sag Bay Carp 415 340 25.7 6.4 325 98.2| 2305 9.4 12.4 46 38.3 26.0 447 2012 256 136
Average 41.0 31.6 24.0 66 328 905 226.7]. 8.8 11.6 4.0 363 89.9 458]- 156.7 238 12.4
SD (n-1) 0.5 2.4 16 0.1 29 74 10.0 0.7 0.6 08 17 55 13.1 483 1.7 1.2
%RSD 13 7.6 6.8 1.7 8.9 78 a4 78 55 19.7 47 8.1 287 309 72 )
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Corected 8/24/98 MB and PB 0722997 corrected

Table 2. New Jersey Eagle Blood QC Congener PCBs

Samg Field Sample 082 151 135,144,124 | 147 107 123,149 118 134 114 131,122 146 153 132 105 141 179
Name D Type
{nﬂﬂl_ nglg !ngfﬂ! [ng.fﬂ {nm (ng/g) (ngig]_ lnglgl ’ngfﬂl !nal&l Il‘i!{ﬂ !nﬂgl Inﬂ:‘m |nml Inﬂ] ’"iﬂ! |
PB 070997 (a) Procedure Blank | 20g Na2S04 0.3 0.59 0.62 0.07 0.34 2,24 .47 0.18 0.12 0.06 0.78 279 0.00 2.18 0.78 0.31
mass corrected PB 0.05 0,09 0.10 0.01 0.05 0.35 0.54 0.03 0.02 0.01 0.12 0.44 0.00 0.34 0.12 0.05
PB 071597 (a) Procedure Blank | 20g Na2504 0.09 0.23 0.21 0.00 0.07 0.71 072 0.06 0.03 0.01 0.26 0.83 0.00 0.30 0.26 0.16
mass correcled P8 0.01 0.04 0.03 0,00 0.01 0.11 0.11 0.01 0.00 0.00 0,04 0.15 0.00 0.05 0.04 0.03
PB 072297 (a)* Procedure Blank | 20g Na2S04 012 0.24 0.24 0.00 0.06 0.88 1.06 0.06 0.00 0.00 0.18 0.71 0.77 0.71 0.24 0.12
comecled 8/24/38 0.02 0.04 0.04 0.00 0.01 0.14 0.17 0.01 0.00 0.00 0.03 o011 0.12 o.11 0.04 0.02
PB Average 0.03 0.06 0.06 0.00 0.02 0.20 0.27 0.02 0.01 0.00 0.06 0.23 0.04 0.17 0.07 0.03
50 (n-1) 0.02 0.03 0.04 0.01 0.02 0,13 0.24 0.01 0.01 0.01 0.05 0.18 0.07 0.18 0.05 0.02
MDL = PE Avg + 3(PB SD)| (Average sample mass) 0.08 0.15 0.18 0.02 0.10 0.60 0.98 0.05 0.04 0.02 0.22 0.77 0.25 0.63 0.21 0.08
{2) Amount In ng
' PB and MB 072297 were switched In previous report,
T

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Corrected 8/24/98 MB and PB 0722997 correcled

Table 2. New Jersey Eagle Blood QC Congener PCBs

[ sample Fleld Samp 137 176 130 138 158 129 178 | 182,187 | 183 128 167 185 174 177 [ 171,202 | 156 173
Name 1D Type

(ng/g) | (ng/g) | (ng/g) nglg ng {nalg) | (nglg) {ng/g) (nglg) !ng{gt Ingfgl (ng:‘g} {ng/g) |_(nglg) {nglg) {nglg) | (nglg)

14364 GCR1 62939846 Avian Blood 0.28] o1s| o038 521 082 ois| 051 330  132] 104] 034 o014 121 o0s0 076 048] o002
14964 GCR2 62039846 Avian Blood 025 048] 037 476 047 014] 047 300 120 o082] 032 043] 1.11| o082 068 o044 001
14964 GCRJ 62039846 Avian Blood 022 o045[ o032 420 043] o043] o042 265 108 080 028 012| 086] 073 060| 040 001
14964 GCRAVG : 025 047] 036 472] o047| o014] o047 298] 119  0m2] 031 013|108 o082 068 043] oot

50 (n-1) 003 002] o004 051 005 002 005 033] 013 o042] o003 o001 0413] 0.09 008| 003 001

14369 GCR{ 62039851 Avian Blood 159] o057 252 3241 358 o068 334 2243]  811| 097| 191| 051 440] 522 472] 283 o010
14959 GCR2 62929851 Avian Blood 149] o68| 222] 3022 337 o0es5| 304 2045|  746| 934] 167 047] 408] 483 475| 195 o008
14969 GCR3 62939851 Avian Blood 138] o040| 221| 2846] 321 o088| 280 1899 699 874 160 o044] 379| 446 439 184|014
14969 GCR AVG 149] 055 232 3036 339 o0p4| 306 2042|  752| 935 176] 047| 408 484 462] 214 o041

SO (n-1) 041 o014 oa8] 198 o1s] oos| o027 150 o056 o062| o013 o004 o031] 038 020 043 o003
MB 070957 Malrix Blank Chicken Egg 015 o006] 048] 241 o028] <ooa| o047 098] o044] o059 015 <o003| <026| o031 015  03s] 001
MB 071597 Matrix Blank Chicken Egg 095| 022| 087 1335 105 <o.08 0.90 553 309 486 119 o044 036 164 087 1982] 010
MB 072297 * Malrix Diank ChickenEgp_| <009 | <005| <040| <130| <0.15| <008| <006| <047| <022| <030| 0.6 <003| <026| <018| <0.07 042] 006
MS 070997 Matrix Spike Chicken Egg 0.2 03 03 0.3 19 1.0 0.8 02 0.2 14 0.9 0.4 0.5 0.1
MS 071597 Malrix Spike Chicken Egg 0.2 03 03 0.3 19 1.0 0.8 02 0.2 14 0.8 04 0.5 0.1
MS 072297 Malrix Spiko Chicken Egg 03 03 03 0.3 17 09 07 0.2 02 14 09 0.4 05 0.1
Average 02 0.3 oal 03 1.8 10  os| o2 0.2 14 09 0.4 0.5 01

SD (n-1) 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%RSD 39 25 48 5.4 6.9 36 74| 115 7.3 04 28 13 48 35

PC 070987 Posilive Conlrol _| Sag Bay Carp 144 4 166 146.1 149 9.6 8.3 621| 222| 436| 129 32| 182 196 80| 196 40
PC 071597 Positiva Control _| Sag Bay Camp 133 33| 74| 1508 145 9.7 8.9 626| 233 442|115 33| 203|205 90| 183 29
PC 072297 Posllive Control _| Sag Bay Carp 143 37| 185 1651 15.1] 108 9.7 698 255 480| 118 36| 223] 229 10.1] 209 19
Average 14.0 37| 174  1540| 148 100 9.0 64.9) 237 453 121 33| 202 .210 50| 196 38

8D (n-1) 08 04 10 9.9 0.5 0.6 07 43 1.7 2.4 0.7 02 2.0 17 1.0 13 056

%RSD 44| 115 56 6.4 35| 58 7.6 6.6 7.2 53 59 66| 101 8.2 116 67| 167

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4 Page 9
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Correcled 8/24/98 MB and PB 0722997 correcled

Table 2. New Jersey Eagle Blood QC Congener PCBs

Sampl Fleld Sample 137 176 130 138 158 129 178 182,187 183 128 167 185 174 177 171,202 156 173
Name 1D Type
ng/ (ngfg) | (nofg) | (ngig) | (nglg) | (nglg) | (nglg) | (ngfg) | (nglg) | (nofg) | (ngfg) | (nglg) | (ngig) | (ng'g) (nglg) | (ng/g) | (ng/g)
PB 070997 (a) Procedure Blank | 20g Na2504 0.31 0.15 0.35 4.81 0,52 0.27 0.21 1.67 0.74 1.05 0.20 0.09 0.94 0.64 0.30 0.76 0.02
mass corrected PB 0.05 0.02 0.05 0.76 0.08 0.04 0.03 0.26 0.12 0.16 0.03 0.01 0.15 0.10 0.05 0.12 0.00
PB 071597 (a) Procedure Blank | 20g Na2504 0.10 0.04 0.17 1.42 0.15 0.07 0.09 0.94 0.45 0.28 0.07 0.04 0.52 0.30 0.18 0.18 0.01
rmass comected P8 0.02 0.01 0.03 0.22 0.02 0.01 0.01 0.15 0.07 0.04 0.01 0.01 0.08 0.05 0.03 0.03 0.00
PB 072297 (a)* Procedure Blank | 20g Na2504 0.06 0.00 0.06 1.65 0.12 0.06 0.06 0.35 0.12 0.24 0.08 0,00 0.24 0.12 0.12 0.18 0.00
carrecled 8/24/98 0.01 0,00 0.01 0.26 0.02 0.01 0.01 0.06 0,02 0.04 0.01 0.00 0.04 0.02 0.02 0.03 0.00
PB Averags 0,02 0.01 0.03 0.41 0.04 0.02 0.02 0,16 0.07 0,08 0.02 0.01 0.09 0.06 0.03 0.06 0.00
SD (n-1) 0.02 0.01 0.02 0.30 0.04 0.02 0.01 0.10 0.05 0.07 0.01 0.01 0.06 0.04 0.01 0.05 0.00|
MDL = PB Avg + 3(PB SD) | (Averag la mass) 0.09 0.05 0.10 1.30 0.15 0.08 0.06 0.47 0.22 0.30 0.05 0.03 0.26 0.18 0.07 0.22 0.01

{a) Amountin ng
* PB and MB 072297 were swilched in previous report.

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Correcled 8/24/98 MB and PB 0722997 correcled

Table 2. New Jersey Eagle Blood QC Congener PCBs

Sample Fleld Sampl 201 157 172 197 180 193 191 200 | 170,490 [ 198 199 | 196,203 | 189 [ 208,135 | 207 194
Name D Type
(ng!ﬂ {ng}gj (ng@_ !“E’El Ing.‘g! I inﬂfgl {nglg) (nm (ng!ﬂ [nﬂﬂ_ n (nw_ {W [ng.'!] (ngfﬂ (ng!a)_l:
14564 GCR1 62939846 Avian Blood 046] 041 o028] o007 3s8] 034] 048] o010 143] 002|164 133 009 135 066 o080
14964 GCR2 62939846 Avian Blood 048] 033 025 o008 331 031| o046] 010 13z 002|151 127 018 124| 080 074
14864 GCR3 62039848 Avian Blood 017] 031 023] o006 207 o028 o045 o009 120  o002] 133 1.14] 015 110 052] o068
14954 GCR AVG 017] o035 o025 o008 329 031 o016 o010 132  00z] t4e 125 014 123] 059 o074
SD (n-1) 001 o005 o003 o001 o0at 003 002] o001 042 000 048 040 005 013] o007 o008
14589 GCR1 62030851 Avian Biood 151 427 141 051 1863] 155 10z| 025 759| 057 756 642| 031 419]  138] 3.2
14859 GCR2 62939851 Avian Blood 138 401 120 048] 1766] 144/ o095 o023 73] 047|708 601 029 383 128] 363
14959 GCR3 62939851 Avian Blood 12| 3s3| 120 o042| 1890 135 o088| o021 680 045 6865 564 o028 368] 120] 348
14363 GCR AVG 134| 304 130] o0a4s| 1773 145] o095 023 747 050|709 8.02| 029 393] 128] 3e4
SD (n1) 020/ 038 o 005 o087| 010|007 o002 040 006|046 033 003 026] oo08] o8
MB 070957 Malrix Blank Chicken Egg 0.11 004| o013 oot 149 009| 005 <005 064| <002 033 031 005 02| o0o03| o7
MB 071597 Malrix Blank Chicken Egg 2.07 0.44 0.8 048] 798| 067 041| <005 3.33 0.15 2.01 1.81 017 078] o011 1.55
NB072297 * Malrix Blank Chicken Egg 039  003] <008 0.08] <064| <004| <002| <005| <036| <002| <012| <012| <004 038 <001| <009
MS 070997 Malrix Spike Chicken Egg 0.2 0.1 02 00 27 0.2 02 0.2 1.4 0.0 0.6 0.7 0.1 03 0.0 06
MS 071597 Malrix Spike Chicken Egg 0.2 0.4 0.2 00 27 0.2 02 02 1.4 0.0 0.6 0.7 0.1 03 0.0 06
S 072287 Matrix Spike Chicken Egg 0.2 02 0.2 0.0 25 0.1 01 0.1 1.2 0.0 0.5 06 0.1 02 0.0 0.5
Average 0.2 oo 27 02| of 0.1 1.3 0.0 0.6 0.6 01| 03 0.0 0.5
SO (n-1) 0.0 00 01| 00| oof oo 02 00 0.1 0.1 0.0 00| 00 00
%RSD 1.1 530/ 102| 266 4, 20.1 165 283 16| 348 8.6 84| 442 00| 239 8.0
PC 070897 Posilive Conlrol | Sag Bay Carp 20.5 26 6.1 06| 631 45 33 2.9 29.5 07| 195 16.9 26 92 28 142
_[Pcor1se7 Posilive Conlrol | Sag Bay Carp 228 53 8.1 07| 668 49 29 2.8 30.2 17 18%| 173 15 9.0 23| 146
PC 072297 Positive Conlrol | Sag Bay Carp 228 53 6.8 09| 694 5.4 34 27 az9 20| 224 19.7 17 102 25| 163
Avarage 220 44 6.3 07| 664 49 32 28 a0.9 15| 205 17.9 19 9.5 25| 150
SD (n-1) 1.3 1.6 0.4 0.1 32 05 0.3 0.1 1.8 0.7 16 15 0.6 0.6 0.2 1.1
%RSD 59| 361 58| 195 4.7 9.4 87 27 58| 466 8.0 84| 204 6.8 93 75

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Correcled 8/24/98 MB and PB 0722997 correcled

Table 2. New Jersey Eagle Blood QC Congener PCBs

Sample Fleld Sample 201 157 172 197 180 193 191 200 170,180 ‘198 199 196,203 189 208,195 207 194
Name [o] Type
(/o) _(ngio) 1 (nge) 1 (nglg) | (no'o) | (ng/g) \_(nglg) | (nolo) [ _{ng/g) \_(nglg) L (nglo) {_(no/o) _(nolo) | _(nglo) | (ng/o) [ (nolo) |
PB 070997 (a) Procedure Blank | 20g Na2S04 0.23 0.05 0.18 0.00 2.37 0.12 0.09 0.05 1.14 0.01 0.47 0.43 0.10 017 0.00 0.30
mass correcled PB 0.04 0.01 0.03 0.00 037 0.02 0.01 0.01 0.18 0.00 0.07 0.07 0.02 0.03 0.00 0.05
PB 071597 (a) Procedure Blank | 20g Na2504 0.03 0.04 0.10 0.01 1.22 0.06 0.05 0.04 0.61 0.05 0.29 0.32 0,16 0.13 0.03 0.29
mass correcled P8 0.00 0.01 0.02 0.00 0,19 0.01 0.01 0.01 0.10 0.01 0.05 0.05 0.03 0.02 0.00 0.05
PB 072297 (a)* Procedure Blank | 20g Na2504 0.00 0.00 0.00 0.00 0.59 0.00 0.06 0.18 0.00 0.00 0.18 012 0.06 0.06 0.00 0.2
comecled 824/98 0.00 0.00 0.00 0.00 0.09 0.00 0.01 0,03 0.00 0.00 0.03 0.02 0.01 0.01 0.00 0.02
PB Average 0.01 0.00 0.01 0.00 0.22 0.01 0.01 0.01 0.09 0.00 0.05 0.05 0.02 0.02 0.00 0.04
50 (n-1) 0.02 0.00 0.01 0.00 0.14 0.01 0.00 0.01 0.08 0.00 0.02 0.02 0.01 0.01 0.00 0.02
MDL = PB Avg + J(PB 5D} | {Average pla mass) 0.07 0.02 0.08 0.01 0.64 0,04 0.02 0.05 0.38 0.02 0.12 0.12 0.04 0.05 0.01 0.09
{a) Amount in ng |
* PB and MB 072297 were switched In previous report,

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Corrected 8/24/98 MB and PB 0722997 corrected

Table 2. New Jersey Eagle Blood QC Congener PCBs

Sample Field Samp 205 206 209 Tolal
Name ID Type PCBs
(oglg) | ngle) | (ngig) | foglo)
14364 GCR1 52939846 ‘Avian Blood 0.10| <0.49 318 72.21
14964 GCR2 62939846 Avian Blood 0.09 <0.49 289 66.74
14964 GCR3 62039846 Avian Blood 008 <0.49 2.83 59.26
14964 GCR AVG 008 <040 3.00 66.07
SD (n-1) 0.01 0.18 6.50
14369 GCR1 62939851 Avian Blood 0.51 7.91 486| 33746
14369 GCR2 62939851 Avian Blood 0.49 7.64 460 312.93
14369 GCR3 62939851 Avian Blood 0.46 7.37 450 20255
14969 GCR AVG 0.48 7.64 468| 31431
S0 (n-1) 0.03 0.27 0.18 22.49
MB 070997 Malrix Blank Chicken Egg 0.02 <049 i D.B_?'_ 10.84
MB 071597 Malrix Blank Chicken Egg 033 0.78 024| 12375
MB 072297 * Malrix Blank Chicken Egg 0.39 < (0.49 0.09 B.84
% Recovery
MS 070997 Malrix Spike Chicken Egg 0.0 0.1 0.1 1046] 89.0
MS 071597 Matrix Spike Chicken Egg 0.0 0.1 0.1 1046 89.3
MS 072207 Malrix Spike Chicken Egg 0.0 0.2 0.0 1118] 955
Averago 0.0 0.1 01| 1) e
SD (n-1) 0.0 0.0 00| a4
%RSD 14.4 3256 18.8 39
PC 070937 Posilive Control | Sag Bay Carp 42 2.1 10,6 5074
PC 071537 Posilive Control | Sag Bay Carp 37 9.1 9.9 5121 PC
PC 072297 Posilive Conlrol | Sag Bay Carp 42 10,1 1.3 5328{% Recovery
Average 4,0 74 10.6 5174 87.7
5D (n-1) 0.3 43 0.7 135
%RSD 73 61.3 6.8 26

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Caorrecled 8/24/98 MB and PB 0722997 corrected

Table 2. New Jersey Eagle Blood QC Congener PCBs

Sample Fleld Sampl 205 206 209 Total
Mame D Type PCBs
(nglg) |_(ngfg) | (nglg) | (nolo)
PB 070997 (a) Procedure Blank | 20g Na2504 0.00 0.98 0.20 57.77
mass corrected PB 0.00 0.15 0.03 9.58
PB 071597 (a) Procedure Blank | 20g Na2504 0.02 1.51 0.18 20.71
mass correcled PB x 0.00 0.2 0.0 3.25
PE 072297 (a)* Procedure Blank | 20g Na2504 0.00 0.00 0.18 21.27
comecled 82498 0.00 0.00 0.03 3.34
FB Average 0.00 0.13 0.03 5.39
50 (n-1) 0.00 0.12 0.00 3.63| AVG MDL=
MOL = PB Avg + 3(PB 5D} | (Average ple mass) 0.01 0.49 0.04 16.27 0.18
{2) Amount in ng 4
" PBand MB 072297 were switched in previous report.

USDI, USGS, BRD,CERC,10/28/98,FILE=EBQCPCB.WK4
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Table 3. NJ Eagle Blood, PCB Spike Recovery

Sample Field Sample Total % Congener Congener Congener Congener
Name 1D Type G-equiv Lipid 030 030 204 204

Analyzed (ng/g)+ % Recovery {ng!gr» % Recovery
14952 62939833 | Eagle Blood 6.51 0.76 6.5 47 8.4 60
14953 62939834 | Eagle Blood 3.94 1.00 12.7 55 16.1 70
14954 62939835 | Eagle Blood 6.50 0.76 6.6 47 9.5 67
14955 62939836 | Eagle Blood 7.16 0.69 7.5 59 7.0 55
14956 62939838 | Eagle Blood 6.26 0.63 * 8.5 59 10.6 73
14957 62939839 | Eagle Blood 6.91 0.86 7.8 59 10.3 78
14958 62939840 | Eagle Blood 6.05 1.15 7.4 50 9.9 65
14959 62939841 | Eagle Blood 7.42 0.67 6.0 49 8.0 65
14960 62939842 | Eagle Blood 7.32 0.68 §.7 46 7.1 57
14961 62939843 | Eagle Blood 7.16 0.55 55 43 7.1 56
14962 62939844 | Eagle Blood 5.49 0.54 . 55 33 7.1 43
14963 62939845 | Eagle Blood 5.79 0.68 741 45 8.3 53
14964 62939846 | Eagle Blood 6.77 0.15 ¥ 6.9 51 7.1 53
14965 62939847 | Eagle Blood 6.95 0.28 5.4 41 7.1 < 54
14966 62939848 | Eagle Blood 6.40 0.46 4.7 33 7.9 55
14967 £2939849 | Eagle Blood 6.84 0.29 5.7 43 9.0 67
14968 62939850 | Eagle Blood 7.06 0.42 5.3 41 7.6 59
14969* 62939851 | Eagle Blood 4.14 0.24 11.2 51 17.8 81
14970 62939852 | Eagle Blood 6.45 0.15 10.4 74 12.6 89
14371 62939853 | Eagle Blood 7.02 0.28 8.2 63 10.7 83
14972 62939854 | Eagle Blood T 0.28 9.3 73 11.3 89
14973 62939855 | Eagle Blood 7.06 0.42 7.9 61 10.9 85
14974 62939856 | Eagle Blood 6.88 0.29 9.6 72 12.5 94
14975 62939857 | Eagle Blood 6.33 0.31 8.7 67 ‘125 87
14976 62939858 | Eagle Blood 6.63 0.30 6.1 44 9.7 71
14977 62939859 | Eagle Blood 5.80 0.17 8.9 57 12.3 78
14978 62939860 | Eagle Blood 6.70 0.44 7.3 54 9.5 70
14979 62939861 | Eagle Blood 5.91 0.34 T 50 11.5 75
14980 62939862 | Eagle Blood 5.62 0.18 2.9 18 3.9 24
14981 62939863 | Eagle Blood 6.56 0.30 8.9 64 11.6 84
14982 62932120 | Eagle Blood 5.20 0.38 11.3 65 14.8 84
14983 62932122 | Eagle Blood 6.66 0.30 8.0 59 11.0 81
14984 62933938 | Eagle Blood 5.84 0.51 8.9 57 12.2 78
14985 62932125 | Eagle Blood 5.58 0.35 8.6 53 11.8 72
14986 62933934 | Eagle Blood 6.97 0.14 4.5 .35 6.9 53
MB 070997 6.01g Chicken Egg 5.88 10.80 8.3 54 10.8 69
MB 071597 6.01g Chicken Egg 5.89 10.30 78 51| 12.8 83
MB 072297 6.01g Chicken Egg 5.89 10.30 9.2 60 13.2 85
MS 070997 Chicken Egg 5.94 10.80 9.1 60 10.5 68
MS 071597 Chicken Egg 5.96 10.50 7.9 52 10.8 71
MS 072297* Chicken Egg 5.96 10.50 10.1 66 12.4 81
PC 070997 5.0g 6806 |Sag Bay Car 4.94 14.80 15.5 84 18.1 98
PC 071597 5.0g 6806 |Sag Bay Car 4.97 14.70 13.6 74 222 121
PC 072297 5.0g 6806 |Sag Bay Car 4.95 14.80 12.8 70 25.3 137
PB 070997 20g Na2S04 1 na 34.8 38 69.9 77
PB 071597 20g Na2S0O4 1 na 14.8 16 558.3 61
PB 072297 20g Na2S04 1 na 30.7 34 56.1 62
+Sum of SG1 and SG2 concentrations. Average Recovery 53 73
*GC replicate average SD (n=46) 14 19
MS = matrix spike; MB = matrix blank Median 53 71
PC = positive cantrol; PB = procedure blan Low 16 24
= High 84 137

10/13/98 ECRC, USGS, BRD File = EBREC.WK4
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Appendix B

Organochlorine Pesticides in Blood of Bald Eagles from the Lower Delaware
River Drainage Area, New Jersey
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Analytical Method- Gas Chromatography/ Electron Capture Detection (GC/ECD):

Samples were extracted, cleaned, and fractionated as described first section of this report and
referenced below (1-5). Purified sample fractions were analyzed by GC/ECD to measure
organochlorine pesticides (OCs) in the PGC1 and SG2 fractions.

Organochlonne pesticide analysis:

A 30-m x 0.25 mm id OV-17 (0.25 um thick bonded 50% phenyl-, 50% methyl-silicone film,
Quadrex Corp.) and a 30-m x 0.25 mm id DB-35 (0.25 um thick bonded x film, J&W Scientific)
were used for the SG2 fractions. The H,-carrier was pressure regulated at 14 psi for the OV-
17 column. Temperature program: 90°C, immediately ramped to 165°C at 15°C/min, then
ramped to 280°C at 3.5°C/min and held for 5 min, and finally ramped to 310°C at 5°C/min,
and held for 3 min. The ECD was maintained at 330 °C.

SG1 organochlorine pesticide analysis:

Sample extracts were chromatographed on 60-m x 0.25-mm DB-5 (0.25 um 5% phenyl-, 95%
methylsilicone, J&W Scientific) capillary columns. Samples were analyzed as two sets on two
different gas chromatographs. The H,-carrier was pressure regulated at 25 psi for set 1 and 24
psi for set 2. The temperature program for the Set 1 PCB analyses was as follows: initial
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temperature 60 °C, immediately ramped to 140 °C at 10°C/min, then ramped to 260°C at 1.5
°C/min and held for 10 min, and finally ramped to 310 °C at 10°C/min, and held for 2 min. The
temperature program for the Set 2 PCB analyses was as follows: initial temperature 60 °C,
immediately ramped to 150°C at 15 °C/min, then ramped to 250 °C at 1°C/min and finally
ramped to 320-°C at 10°C/min, and held for 1 min. The ECD was maintained at 330 °C.

Capillary GC/ECD data were collected, archived in digital form, and processed using a PE-
Nelson chromatography data system which includes the model 970 interface and version 4.1 of
Turbochrom™ chromatography software running on a Pentium or 486 based microcomputer.
Six levels of the OC pesticides standard, (CERC# 165W), from 1 to 80 ng/mL, were used for
pesticide calibration. An instrumental internal standard (1IS) method with aldrin was used to
calculate the concentrations of the targeted compounds. Results of the organochlorine
pesticides are presented in Table 1 with final concentrations expressed as nanograms per
gram of whole blood. Quality control data--spikes, blanks, replicates, controls--are presented
in Table 2 and are discussed below. Recovery data for spiked PCBs 030 and 204 are
presented in Table 3.

Results and Discussion

Method detection limits (MDLs) are presented in Table 2 in units of nanograms per gram of
eagle blood. MDLs were determined by the method outlined by Keith et al. (6,7) which is
based on procedure blank results. Important note:

In the May 1998 report of the Organochlorine Pesticide results, MDLs were expressed
in terms of nanograms per sample and were thus incorrectly listed in the tables.
Procedure blank values are now in correct units, having been divided by the average
sample mass in order to achieve units nanograms per gram of blood (ng/g) for the MDL
values.

The MDLs for the OC pesticides ranged from 0.1 ng/g to 2.6 ng/g. Method quantitation limits
(MQLs=average PB + 10 std dev) were also calculated and presented in Table 2 (7,8). Matrix
blanks (MB) consisting of 6g chicken egg, contained OC pesticides near the MDL values.

In addition to procedural and matrix blanks, matrix spikes were generated by spiking 80 ng per
OC pesticide into 6 grams of clean chicken egg matrix (CERC numbers: MS 070997, MS
071597, MS 072297). Of the 24 targeted pesticides, 17 had average recoveries in the range
of 85-115%; 4 had recoveries within 60-75%, and three had apparent recoveries of 129% (pp-
DDT), 141% (dacthal) and 154% (methoxychlor). The elevated values were due to underlying
PCB interference of these three peaks on the chromatogram. This is of no consequence to the
Eagle Blood values, since levels of PCBs in the bloods are too low to respond as OC pesticide
background.

Reproducibility was assessed by analysis of triplicate MS and positive control fish (CERC #
6806--common carp from Saginaw Bay, MI) samples. Method precision averaged 19+15% for
the positive control and 1+1% for the matrix spike friplicate samples. The positive control fish



analyzed with this set was compared with the CERC quality control chart for this control
environmental sample (9). The higher recoveries seen for the three pesticides in the matrix
spikes were also observed the positive control samples.

The results for organochlorine pesticides are in Table 1 as concentrations (ng/qg) in whole blood
or tissue. Samples in Table 1 are designated by their CERC database number and are cross-
referenced to their field identification number and site description. Concentrations of pesticides
that were below detection limits and method quantitation limits (Table 2) are shown as < MDL
or < MQL for that compound in Table 1.

In the eagle bloods, p,p’-DDE was the predominant organochlorine contaminant, ranging from
<2.6 to 141 ng/g of blood. Chlordane related contaminants and dieldrin were also in found in
the bloods. In most cases hexachlorobenzene (HCB), pentachloroanisole (PCA), lindane, B-
BHC, 5-BHC and o,p-DDE were present as well. As shown in Table 1, all other targeted
pesticides were at or below limits of detection. Samples are designated by their CERC
database number, field identification number and site description. Pesticide levels are
expressed in units of ng/g of whole blood. Recoveries of the pesticides, as indicated by the
spike samples were generally 90-100% for the pesticides found in the eagle bloods, and
therefore the analytical results indicate levels in the eagle blood.

REFERENCES

(1) Meadows, J.M. 1998. CERC SOP P.461. "Extraction of Animal Tissues for Residue
Analysis and Percent Lipid Determination."

(2 Meadows, J.M.; Tanner, M.J. 1988. CERC SOP P.196. "Preparation and Use of
Gravity-Flow Gel Permeation Chromatography (GPC) Columns.”

(3) Meadows, J.M.; Tanner, M.J. 1898. CERC SOP P.460. "Organochlorine Pesticide
Analysis: Fractionation of Complex Mixtures on Silica Gel/ODS."

4) Echols, K.R. et al. 1997. “"An Automated HPLC Method for the Fractionation of
Polychlorinated Biphenyls, Polychlorinated Dibenzo-p-dioxins and Polychlorinated
Dibenzofurans In Fish Tissue on a Porous Graphitic Carbon Column.” ETAC, Vol. 16,
No. 8, 1590-1597.

(5) Echols, K. R. 1998 revision. CERC SOP P.195. "Capillary Gas Chromatography with
Electron Capture Detection Procedure for Congener Specific Polychlorinated Biphenyl
Analysis." : .

6) Echols, K.R.; 1998. CERC SOP P.459. "Organochlorine Pesticide Analysis by High
Resolution Capillary Gas Chromatography with Electron Capture Detection.”

(7) Keith, L.H.; Crummet, W; Deegan, J., Jr; Libby, R.A.; Taylor, J.K.; and Wentler, G.
1983. "Principles of environmental analysis." Anal. Chem. 55: 2210-2218.

(8) Keith, L.H. 1991. Environmental Sampling and Analysis. Lewis Publishers.

(9) unpublished tracking data for positive control fish sample.
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MDL correction 8/25/98 Table 1. New Jersey Eagle Blood samples, organochlorine analysis (ng/g) page 1

Sample Fleld Sample Site Total gram- HCB PCA A BHC Lindane Heptachlor B BHC D BHC Dacthal (a)
Identification Identification Type equivalents %
Analyzed Lipld

14952 62839833| Eagle Blood Cohansey River 6.51 0.76 0.8 0.8 0.5 38 0.5 0.8 0.2 <11
148521 62939834 | Eagle Blood | Cohansey River 3.94 1.00 0.5 0.4 0.2 4.1 0.6 0.4 0.3 <1.1
14954 62039835| Eagle Blood Stow Creek’ 6.50 0.76 0.6 0.5 0.6 1.6 <04 <04 0.1 <1.1
14955 62939836| Eagle Blood Stow Creek 7.16 0.69 0.3 0.2 0.2 0.8 <04 <0.4 0.1 <11
14956 62039838| Eagle Blood Bear Swamp 6.26 0.63 0.6 0.7 0.4 4.8 <04 <04 0.4 <11
14957 62939839 Eagle Blood Unlon Lake 6.91 0.86 0.7 1.0 03 5.5 0.4 0.5 0.3 < 1.1
14858 62939840| Eagle Blood Unlon Lake 6.05 1.15 1.2 06} 0.5 2.1 0.5 0.6 1.7 <11
14959 62939841| Eagle Blood Belleplain 7.42 0.67 0.3 0.4 0.3 3.8 0.5 <04 0.5 <11
14860 62939842| Eagle Blood Belleplain 7.32 0.68 0.3 0.3 0.3 3.6 0.5 <04 0.7 <11
14961 62939843| Eagle Blood | Cohansey River 7.16 0.55 <03 0.7 <0.2 33 <04 13.4 0.4 <11
14962 62939844 | Eagle Blood | Cohansey Rivey 5.49 0.54 0.4 0.4 0.2 1.5 <04 <04 0.2 1.5
14963 62939845| Eagle Blood Stow Creek | 5.79 0.68 0.9 1.5 0.3 7.8 0.8 0.6 1.1 < 1.1
14564° 62939846 | Eagle Blood Slow Creek 6.77 0.15 0.5 0.9 <02 4.2 0.4 4.7 0.6 <11
14965 62939847 | Eagle Blood Stow Creek 6.95 0.28 0.4 0.5 0.2 5.2 0.5 1.3 0.6 <iA
14966 62939848 | Eagle Blood Belleplain 6.40| 0.46 0.5 0.2 0.4 9.3 ¥:2 0.6 26 3.0
14367 62939849 | Eagle Blood Belleplain 6.84 0.29 0.6 4.9 0.5 6.0 0.8 3.3 0.7 3.8
145968 62939850| Eagle Blood Bear Swamp 7.06 0.42 04 1.2 0.3 7.2 0.7 1.2 0.3 <11
14969 62939851| Eagle Blood Bear Swamp 4.14 0.24 : 06 0.3 0.2 42 <04 <04 0.1 <1.1
14970 62939852| Eagle Blood Union Lake 6.45 0.15 04 0.3 0.2 36 <04 <04 0.2 <1.1
14971 62939853 | Eagle Blood Unlon Lake 7.02 0.28 0.4 0.3 0.3 4.8 <04 <04 0.3 <1.1
14972 52939854 | Eagle Blood Union Lake 747 0.28 0.6 4.0 0.8 3.2 1.0 4.0 0.4 <11 |
14873 62939855| Eagle Blood Maurice River 7.06 042 0.4 0.5 0.5 34 0.4 <04 0.2 <11
14974 52939856 Eagle Blood Maurice River 6.86 0.29 0.3 0.5 0.2 45| .. + 0.5 <04 0.2 < 1.1
14875 52939857 | Eagle Blood Round Valley 6.33 0.31 0.5 0.2 <0.2 1.9 <04 0.4 <0.1 <1.1
14976 62939858 | Eagle Blood Round Valley 6,63 0.30 0.7 0.3 0.4 2.0 <0.4 0.4 0.3 1.5
14977 62939859| Eagle Blood Bear Swamp 5.80 0.17 <0.3 0.3 =0.2 1.9 <04 0.8 0.3 <1.1
14978 62939860 Eagle Blood Union Lake 6.70 0.44 0.4 0.5 0.3 4.6 <04 <04 0.7 <11
14979 62039861 | Eagle Blood Maurice River 5.91 0.34 <03 0.2 0.2 1.3 <04|" <04 0.4 <1.1
14980 52939862 | Eagle Blood Maurice River 5.62 0.18 <0.3 01 0.2 0.8 <04 <04 0.2 1.2
14981 62939863 | Eagle Blood Stow Creek 6.56 0.30 <03 0.2 <02 27 <04 <04 <0.1 <11
14982 52932120| Eagle Blood Stow Creek 5.20 0.38 1.5 0.5 0.2 5.0 0.4 0.5 0.4 <1.1
14883 52932122| Eagle Blood Stow Creek 6.66 0.30 1.0 0.6 0.4 6.3 0.6 0.4 1.2 <14
14984 62933938| Eagle Blood | Appaquinimink Ck. 5.84 0.51 0.4 0.3 <0.2 33 <04 <04 0.8 <11
14885 62932125 Eagle Blood Bear Swamp 558 0.35 <03 0.2 0.2 3.2 <0.4 <04 0.2 <11
14886 62033934 | Eagle Blood Murder Kill 6.97 0.14 <03 0.2 <0.2 1.5 <04 <0.4 0.2 <11

Note: Values are Sum of SG1 and 5G2 where appfopriate.

(a) Has probalile interference MQL filter used.

"GC Replicate Injection Average |

USDI, USGS, BRD, CERC,10/30/98,FILE=EBFOC.WK4
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MDL correction 8/25/98 ‘Table 1. New Jersey Eagle Blood samples, organochlorine analysis (ng/g) page 2

Fl

Sample Fleld Sample Site Oxychlordane Heptachlor Trans- Trans- Cis- o,p"-DDE p.p'-DDE Dieldrin o,p'-D0DD Endrin

Identification Identification Type Epoxide |Chlordane Monachlor Chlordane

i
1

14552 62939833| Eagle Blood Cohansey River 0.3 0.6 <19 1.9 2.8 1.7 18.9 2.4 0.6 <22
14953 62839834 | Eagle Blood Cohansey River 0.1 0.6 <19 20| - 28 1.8 23.3 1.9 0.6 <22
14554 62939835| Eagle Blood Stow Creek ' 0.1 <0.5 <1.9 1.3 1.8 0.5 12.8 1.2 0.7 <22
14955 62939836| Eagle Blood Slow Creek 0.2 <0.5 <19 1.2 1.5 0.5 23.8 1.2 <05 <22
14956 652939838 | Eagle Blood Bear Swamp 0.2 <05 <181 .. 0.9 0.9 1.1 10.0 1.6 <05 <22
14357 62939839| Eagle Blood Union Lake 0.3 <0.5 <19 21 1.7 1.8 20.0 1.3 <0.5 <22
14958 62939840 Eagle Blood Unlon Lake 14| - 1.3 <19 34 2.7 0.7 301 1.9 0.6 <22
14959 62939841| Eagle Blood Belleplain 0.2 <05 <19 11 1.1 16 12.5 0.8 <05 <22
14960 52039842 | Eagle Blood Belleplain 0.1 <0.5 <19 0.4 0.7 1.0 6.6 0.8 13 <22
14961 62939843 | Eagle Blood Cohansey River 0.2 T <05 <19 11 1.8 1.0 13.1 1.2 <0.5 <22
14962 52020844 | Eagle Blood Cohansey River 0.1 <0.5 <19 1.1 1.9 0.7 131 1.2 <05 <22
14963 62939845| Eagle Blood Slow Creek 0.2 0.6 <19 1.9 2.5 2.3 154 1.2 <05 < 2_.2_’_
14964 62939846| Eagle Blood Slow Creek 0.2 < 0.5 <19 1.4 2.1 1.3 2.1 1.2 <05 <22
14965 62939847 | Eagle Blood Stow Creek 0.3 0.6 <19 1.5 2.0 1.7 12.7 1.2 <0.5 < 2.2_
14966 62929848| Eagle Blood Belleplain 0.9 0.6 <19 0.7 0.6 3.4 10.4 13 0.5 <22
14967 62939849 | Eagle Blood Belleplain 0.4 <0.5 <19 0.8 04 0.7 6.2 0.6 <05 <22
14968 62939850| Eagle Blood Bear Swamp 0.1 <0.5 <19 0.8 0.6 0.5 15.4 1.0 <0.5 <22
14969 62939851 | Eagle Blood Bear Swamp 1.8 1.2 <19 14.2 7.7 6.6 141.0 10.3 <05 <22
14870 62939852| Eagle Blood Unlon Lake 0.2 <05 <19 1.3 06 <03 250 1.3 <05 <2.2
14971 62939853| Eagle Biood Unlon Lake 0.2 <05 <19 1.3 1.0 <03 12.5 1.2 <05 <22
14972 62939854 | Eagle Blood Unlon Lake 0.2 <0.5 <19 1.4 1.2 5.0 14.2 1.5 <05 <22
14973 62939855| Eagle Blood Maurice River 0.2 <0.5 <19 0.9 0.7 <03 59 ' 086 <05 <22
14974 652939856 Eagle Blood Maurice River 0.1 <05 <19 1.0 08 <03 .. 686 0.6 <0.5 <22
14975 62939857 | Eagle Blood Round Valley 0.1 <05 <19 1.0 0.5 0.5 36 0.4 <0.5 <22
14976 62939858| Eagle Blood Round Valley 0.2 0.6 <19 1.0 1.6 l 28 0.7 4.9 <22
14877 52939859| Eagle Blood Bear Swamp 0.1 <05 <19 0.6 0.6 <03 5.2 ‘0.8 <0.5 <22
14978 62939860 | Eagle Blood Unlon Lake 0.2 <0.5 <1.9 14 1.0 <0.3 114 1.5 <0.5 <22
14979 62939861| Eagle Blood Maurice River <0.1 <0.5 <19 0.5 <03 0.4 50 0.4 <0.5 <22
14980 62939862 | Eagle Blood Maurice River <0.1 <0.5 <19 0.3 <03 <03 <26 0.2 <05 <22
14581 62939863 | Eagle Blood Stow Creek <01 <0.5 <18 1.3 1.4 0.5 19.7 1.0 <05 <22
14982 62832120| Eagle Blood Stow Creek 0.2 0.7 <18 23 3.4 0.8 3.7 7 0.7 <22
14882 62932122| Eagle Blood Stow Creek 0.4 0.9 =19 2.8 3.6 0.8 35.7 1.5 0.7 <2.2
14984 62933938 | Eagle Blood | Appaquinimink Ck. <01 <0.5 <19 1.3 1.4 <03 36.4 1.8 <05 <22
14985 62832125| Eagle Blood Bear Swamp 0.2 '<0.5 <19 1.0 13 <03 9.7 1.1 <05 <22
14986 62933934 | Eagle Blood Murder Kill 0.1 <0.5 <1.9 0.9 1.2 <03 : 11.7 0.4 <05 <22

Note: Values are Sum of 5G1 and 5G2 where appfopriate,

{a) Has probatile interference MQL filler used.

*GC Replicate Injection Average |

USDI, USGS, BRD, CERC,10/30/98, FILE=EBFOC.WK4
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Table 1. New Jersey Eagle Blood samples, organochlorine analysis (ng/g)

MDL correction 8/25/98

Sample Flold Sample Site Cis- 0,p-DDT | p,p-DDD | p,p-DDT (2) Mirex Methoxychlor (a)
Identification |  Identificati Type Nonachlor

14852 52939833 | Eagle Blood Cohansey River 1.0 <04 7.5 <4.1 <09 <12
14953 52939834 | Eagle Blood Cohansey River L | <04 6.7 <41 <08 <12
14954 652938835 Eagle Blood Stow Creek’ 0.6 <04 4.3 <41 <09 <12
14955 62938836 Eagle Blood Slow Creek 0.6 <04 39 <41 <09 <1.2
14956 62939838 | Eagle Blood Bear Swamp 0.4 <04 <26 <41 <09 <12
14957 52939839| Eagle Blood Union Lake 0.8 <04 4.5 <4.1 <09 <1.2
14958 62939840| Eagle Blood Union Lake 1.2 <04 8.1 <41 <0.9 <12
14959 £2939841| Eagle Blood Belleplain 06 <04 2.6 <41 <09 <12
14960 62939842 | Eagle Blood Belleplain 0.5 < 0.4 <26 <41 <0.9 <1.2
14961 62939843 | Eagle Blood Cohansey River 0.6 <04 4.4 <41 <0.9 <1.2
14962 52939844 | Eagle Blood Cohansey River 0.7 <04 5.0 <41 <0.9 <1.2
14963 62939845 | Eagle Blood Stow Creek 0.8 <04 G;s <41 < q_g <1.2
14864° 62939846| Eagle Blood Slow Creek 0.7 < 0.4 54 <41 <09 <1.2
14565 52939847 | Eagle Blood Stow Creek 0.7 <04 6.1 <41 <0.9 <12
14966 62939848 | Eagle Blood Belleplain 0.4 <04 26 <41 <09 <1.2
14967 52939849| Eagle Blood Belleplain 0.3 <04 <26 <41 <09 <12
14968 52939850| Eagle Blood Bear Swamp 0.3 <0.4 <26 <41 <09 <12
14969 62939851| Eagle Blood Bear Swamp __ 586 0.4 304 <41 <09 <1.2
14870 62939852| Englo Blood Unlon Laks 0.5 <04 2.9 <41 <09 <12
14971 62939853 | Eagle Blood Union Lake 0.5 <04 3.0 <41 <08 <12
14972 62939854 | Eagle Blood Union Lake 0.7 <0.4 34 <41 <0.9 <1.2
14973 52939855| Eagle Blood Maurice River 0.4 <0.4 <26 <41 <0.9 <12
14974 62939856 | Eagle Blood Maurice River 0.4 <04 <26 <41 <09 <12
14975 62939857 | ‘Eagle Blood Round Valley 0.4 <04 <26 <41 <08 <12
14976 62939858| Eagle Blood Round Valley 0.4 <0.4 <26 <4.1 <0.9 1.6
14977 62939858| Eagle Blood Bear Swamp <03 <04 <26 <4.1 <09 <1.2
14978 62939860 Eagls Blood Union Lake 0.6 <04 3 <41 <098 <1.2
14979 62939861 | Eagle Blood Maurice River <03 <04 <26 <41 <09 <12
14980 62839862 | Eagle Blood Maurice River =03 <04 <286 <41 <0.9 <12
14981 62935863 | Eagle Blood Slow Creek 0.6 <04 3.7 <41 <0.9 <1.2
14882 62932120| Eagle Blood Stow Creek 1.0 0.5 12.3 <41 <09 <1.2
14883 52932122 | Eagle Blood Slow Creek 1.1 0.4 14.1 <41 <0.8 <1.2
14984 62933938 | Eagle Blood | Appaquinimink Ck. 0.7 <04 71 <41 <09 <1.2
14385 52932125| Eagle Blood Bear Swamp 0.4 <04 2.8 <4.1 <09 <1.2
14986 62933924 | Eagle Blood Murder Kill 0.4 <04 R <41 <09 <1.2

Note: Values are Sum of SG1 and EG2 where appropriate.

(a) Has probabjle Interference MQL filter used.

*GC Replicate InJaction Average ]

USDI, USGS, BRD, CERC,10/30/98 FILESEBFOC.WK4

page 3
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‘Table 2. New Jersey Eagle Blood QAQC Samples, organochlorine analysis (ng/g)
Sample Field Sampl Total gram- HCB PCA A BHC Lind. Heptachlor | B BHC DBHC | Dacthal (b) | Oxychlordane | Heptachl Trans- Trans-
Identification Identification Type equivalents % Epoxid Chiord N hi
Analyzed Lipid
PC 070997 Positive Contrel | Sag Bay Carp 4.94 14.80 6.3 4.8 8.0 13.2 <04 4.6 213 4.9 31 1.9 8.0 23.1
PC 071597(a) Posilive Conlrol | Sag Bay Carp 4.97 14,70 8.7 5.0 4.0 9.3 <04 4.8 16.8 7.2 1.6 24 71 222
PC 072297 Positive Control | Sag Bay Carp 4.95 14,80 8.2 47 7.7 59 <0.4 4.5 221 6.7 3.2 2,0 6.4 201
Average 5.0 14.8 1T 4.8 6.6 9.5 <0.4 4.6 20.1 6.3 26 2 7.2 21.8
SD{n-1) 0.0 0.1 3 0.1 s 3.7 0.2 29 12 0.9 0.3 08 1.5
% RSD ) 0 16 3 4 39 3 14 19 34 13 11 7
MS 070997(a) Malrix Spike Chicken Egg 5.94 10.80 8.1 14,4 b 5.0 13.2 9.3 12.7 10.4 207 129 14.5 14.6 13.8
% Recovery 60 107 87 98 69 94 77 154 96 108 108 102
MS 071597 Malrix Spike Chicken Egg 5.96 10.50 7.0 141 10.8 12.2 8.8 13.3 9.2 19.2 12.1 133 14.0 141
% Recovery 52 105 80 91 66 99 69 143 90 99 104 105
MS 072297(a) Malrix Spike Chicken Egg 5.96 10.50 8.7 13.3 11.4 17.9 9.3 12.4 10.6 16.8 12.8 133 129 12.1
% Recovery 65 99 B85 134 69 82 79 125 94 98 96 S0
Average 6.0 106 59 104 a4 108 &8 85 75 141 93 102 103 99
SD{n-1) 0.0 02 09 06 0.5 31 03 05 08 19 0.4 0.7 0.8 [X
% RSD 0.2 1.6 1.5 0.6 0.5 28 0.4 0.5 1.0 1.4 0.4 o7 0.8 1.1
MB 070997 Matrix Blank Chicken Egg 5.88 10.80 3.7 0.1 0.1 0.2 0.2 0.0 1.3 0.5 0.0 0.2 0.5 0.2
MB 071597 Malrix Blank Chicken Egg 5.89 10,30 21 0.2 02 1.7 0.2 0.6 0.1 0.1 0.0 0.1 0.3 04
MB 072297 Mailrbe Blank Chicken Egg_ 5.89 10.30 12 02 02 0.7 __o0a 0.4 02 1.0 0.0 0.1 0.2 0.1
Average AT o2 02 . bsl B2 = 03 0.5 0.5 00| 0.1 03 02
5D(n-1) 0:5 0.1 0.1 08 0.1 0.3 0.6 0.5 0.0 0.1 0.2 0.2
PB 070997(a) Procadure Blank | 20g Na2S04 6.37 — 0.6 0.2 0.6 0.3 1.6 14 0.3 1.8 0.0 1.6 6.0 0.9
0.09 0.04 0.09 0.05 0.25 0.21 0.05 0.28 0.00 0.25 0.94 0.14
PB 071597 Procedure Blank | 20g Na2504 6.37 e 0.2 02 0.4 0.1 0.4 03 0.0 “*06| ¢ 02 0.1 0.1 01
0.03 0.03 0.06 0.02 0.06 0.05 0.00 0.09 0.03 0.02 0.02 0.02
PB 072297 Procedure Blank | 20g Na2504 8.37 — 1.0 0.5 0.7 0.9 1.0 1.0 0.1 1.0 0.0 0.4 1.3 0.0
0.16 0.08 0.11 0.14 0.16 0.18 0.02 0.16 0.00 " 006 0.20 0.00
PB Average 0.1 0.0 0.1 0.1 02 0.1 0.0 02 0.0 0.1 0.4 01
SD(n-1) 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.1 0.5 0.1
MDL=PB AVG+3(PB SD) 0.3 0.1 0.2 0.3 04 0.4 0.1 0.5 0.1 0.5 19 0.3
MaL = PB AVG + 10(PB 50) ; 0.7 0.3 0.3 0.7 1.1 1.0 0.3 1.1 0.2 1.4 5.3 0.8
Note: Values are Sum of §G1, SG2 when apprepriata.
(a) GC replicate injsclion ayerage.
(b) Recovery indicales presence of possible PCB interference.

USDI, USGS, BRD, CERC,10/30/98,FILE=EAGLE-QC.WK4




MODL correction 8/25/98

“Table 2. New Jersey Eagle Blood QAQC Samples, organochlorine analysis (ng/g)

[ Sample Field Sampl Cis- o,p"-DDE | p,p’-DDE | Dieldrin | 0,p-DDD | Endrin Cis- o,p’-00T | p,p'-DDD | p,p'-DDT(b) Mirex | Methoxychlor (b)
Identification Identification Type Chlordane Nonachlor
PC 070997 Posilive Control | Sag Bay Carp 297 4.9 385.7 13.9 50.0 11.4 8.8 <04 189.7 21.2 1.9 6.1
PC 071597(a) Positive Conlrel | Sag Bay Carp 30.0 5.5 403.9 11.5 56.5 98 9.2 <04 196.7 24.5 2.6 32.2
PC 072297 Posilive Conlral | Sag Bay Carp 24.1 4.2 439.1 73 419 10.9 7.7 <04 164.3 214 28 35.1
Average 279 4.9 409.6 10.9 49.5 10.7 8.6 1836 22.4 2.4 24.5
SD{n-1) 3.3 0.7 271 3.3 7.3 0.8 0.8 17.0 1.9 0.5 16.0
% RSD 12 14 7 31 15 8 9 9 8 19 65
MS 070997(a) Malrix Spike Chicken Egg 14.9 11.0 133 144 15.3 16.2 14.6 15.0 14.2 19.0 8.2 21.8
% Recovery 111 82 99 105 114 120 108 111 105 141 61 162
MS 071597 Malrix Spike Chicken Egg 14.1 124 11.6 131 137 153 14.1 16.8 138 18.9 8.7 224
"% Recovery 105 92 BG 98 102 114 105 125 103 141 65 167
M5 072297(a) Malrix Spike Chicken Egg 133 124 10.8 12.6 131 14.5 12.8 12.7 134 14.2 10.4 18.0
% Recovery 99 92 80 94 a7 108 a5 95 100 106 77 134
Average 105 89 saf 99 104 114 “103 110 103 129 68 154
5D(n-1) 08 0.8 1.3 0.7 1.2 0.8 0.9 2.1 04 27 12 24
% RSD 0.7 0.9 1.4 0.8 1.1 07 0.9 1.9 04 2.1 1.7 1.5
MB 070997 Malrix Blank Chicken Egg 0.0 0.2 123 0.3 0.3 0.2 0.1 0.2 0.5 0.7 0.1 2.1
MB 071597 Matrix Blank Chicken Egg 0.0 0.0 5571 . 0.2 0.1 0.3 0.1 0.5 0.3 1.6 1.2 0.0
MB 072297 Matrix Blank Chicken Egg 0.0 0.0 0.2 0.3 0.1 06| 0.1 0.2 0.5 0.4 0.1 0.0
Average 0.0 oAl .2yl bal - eal . oal- .- oF — o3] oWl .. 0.9 ] —
SD(n-1) 0.0 01 20.2 0.1 0.1 0.2 0.0 0.2 0.1 0.6 0.6 1.2
PB 070957(a) Procedure Blank | 20g Na2504 1.0 1.0 8.6 0.2 1.7 7.4 1.0 1.4 6.8 6.0 2.8 ND
0.15 0.16 1.35 0.03 0.27 1.16 0.16 0.22 1.06 0.85 0.44 0.00
PB 071597 Procedure Blank | 20g Na2504 0.2 0.2 1.4 0.0 0.3 0.7 0.1 0.4 0.0 = 207 0.0 0.0
0.03 0.03 0.22 0.00 0.05 0.11 0.02 0.06 0.00 0.31 0.00 0.00
PB 072297 Procedure Blank | 20g Na2504 0.3 0.0 G.4 0.3 0.5 4.6 0.1 1.2 7.2 2.2 0.2 1.3
0.05 0.00 1.00 0.05 0.08 0.72 0.02 0.19 1.13 0.35 0.03 o 020
PB Average 0.1 0.1 0.9 0.0 0.1 0.7 0.1 0.2 0.7 0.5 0.2 0.1
50(n-1) 0.1 0.1 0.6 0.0 0.1 0.5 0.1 01 0.6 0.4 0.2 0.1
MDL=PB AVG+J(PB 5D) 0.3 0.3 2.6 0.1 0.5 2.2 0.3 0.4 2.6 1.6 0.9 0.4
MQOL =P8 AVG + 10(PB SD) 0.7 0.9 6.7 0.3 1.4 59 0.9 1.0 7.1 4.1 2.6 1.2
Mote: Valuss are Sum of SG1, SG2 when appropriate.
(a) GC repli injection ayerage,
) Recovery indicates presence of possible PCB inlerference.

USDI, USGS, BRD, CERC,10/30/98,FILE=EAGLE-QC.WK4
L4
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Appendix C

Non-ortho-Chloro-Substituted Polychlorinated Biphenyls (PCBs) in Blood of Bald
Eagles from the Lower Delaware River Drainage Area, New Jersey
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Analytical Method: Determination of Non-ortho-chloro-substituted PCB Congeners by
Capillary Gas Chromatography and High Resolution Mass Spectrometry (GC/HRMS)

Samples were extracted, cleaned, and fractionated as described first section of this report and
referenced below (1,2) The non-ortho-PCB fractions from PGC were transferred to conical
autosampler vials and evaporated to less than 50 pL with nitrogen. A total of 5 ng of internal
standard was added to each vial by using 50 pL of *C-labeled 2,2',4,5,5'-PeCB (PCB #101,
ECRC 90W-3E) at 100 pg/pL nonane. The final volume of all of the sample fractions was
about 50 pL.

Analytes in PGC fraction 1 were determined by capillary GC/ECD for congener-specific PCB
analysis. Non-ortho-PCBs in PGC fraction 2 were determined by GC/HRMS, monitoring two
sequential mass windows of selected ions during the chromatographic separation (3,4).
PCDFs and PCDDs in PGC fraction 3 were determined by GC/HRMS.



Capillary Gas Chromatography and Mass Spectrometry

Instrumentation: GC/HRMS analysis was performed with a HP 5890A capillary gas
chromatograph interfaced to a VG 70-2508S high resolution mass spectrometer. An HP 7673
autosampler was used to introduce 2 pL of the enriched extract from a conical vial onto a 2.5
m x 530 pm deactivated fused silica retention gap via a cool on-column injection technique. A
50 m x 200 pm x 0.11 pm Ultra-1 capillary column (Hewlett-Packard's equivalent to DB-1) was
used to resolve most non-ortho-PCBs from interferences. The GC oven was held at 120°C for
1 min, programmed to 240°C at 2.2°C/min, then ramped to 310°C at 5°C/min, and a final hold
of 5 mins. Helium carrier gas was maintained at 48 psig with an initial linear velocity of 25
cm/s. The analytical column was put into the MS interface, heated at 310°C. - All column-to-
column connections were made using fused silica press-tight connectors.

General Detection Procedure: The VG GC/HRMS system was tuned to 10,000 R.P. and
calibrated using perfluorodecalin, and mass windows were established for two groups of non-
ortho-PCBs. Group 1 from 23-48:00 min included ions for Cl,-biphenyls 77 and 81 and Cl;-
biphenyl 126; Group 2 from 48:05-65 min included ions for Clg-biphenyl 169. Within each
mass window, two most abundant ions were measured for positive identification and
quantitation of each analyte. The ion responses were quantitated and averaged, unless
interferences occurred. Within each mass window, additional ions monitored the responses of
higher chlorinated, potential interfering PCB congeners, Cl, g naphthalenes (PCNs), Cl,s
terphenyls (PCTs), Brg- and Cls-diphenyl ethers, and Cl,-PCDF (to ensure no breakthrough of
PCDFs).

Quantitation of Analytes: The amount of each analyte detected was inherently corrected for
losses through the whole analysis (extraction, isolation of analytes, and instrumental analysis).
A calibration curve describing the response of each native congener to that of a isotope-
labeled congener was used directly in the calculations and its range of values was determined
in the calibration procedure. Concentrations of the native PCB congeners in standards ranged
from 0.25 to 2,500 pg/pL. Each calibration curve was specifically matched to the range of
analyte responses in the sample set.

QUALITY CONTROL

Chromatographic and Mass Spectral Resolution: PGC separates non-ortho-PCBs from
other PCB congeners with nearly 99.9% efficiency. However, even this 0.1% carryover of
major PCB congeners can interfere with gas chromatographic/mass spectral analysis: fragment
ions are not fully resolved by high resolution MS and thus override the lower level non-o-PCBs.
Therefore, a 50-m Ultra 1 column is used (instead of a DB-5 column) to chromatographically
resolve most non-0-PCBs from major PCBs: non-o-Cl,-PCB 81 elutes about 9 sec earlier than
Cl;-PCB 87, non-0-Cl,-PCB 77 elutes about 10 sec later than Cl,-PCB 136 and 10 sec earlier
than Cls;-PCB congener 110, and non-o-Cls-PCB 169 elutes when no other PCBs nearly co-
elute. For continuing QC checks on chromatography, molecular ion responses of these major
PCB congeners are measured to ensure that their fragment ion responses do not contribute an
interference >10% to the responses of the respective non-ortho-PCB. Column performance is
verified by analyzing standards of individual congeners, labeled congeners, and congeners
from Aroclor spiked mixtures.
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Unfortunately, non-o-Cl;-PCB 126 is only minimally resolved from Cl,-PCB 129. PCB 129's
molecular ion response is monitored to assure that its fragment ion response (3.5%
abundance) does not contribute an interference >10% to the response of PCB 126. PCB
129's molecular ion response must not exceed three times that of PCB 126.

Adequate mass resolution is verified while monitoring ions for Cl, 3 PCNs throughout the
sample set. The Cls; PCNs ions monitored differ by about 0.1 Da from the *C-Cl,; PCB
procedural internal standards, assuring a continual check on mass resolution. For each mass
window, lock-mass and lock-mass-check ions were used to maintain and verify the accuracy of
mass measurement.

Criteria for Confirmation: For the positive identification and quantitation of each congener,
the following criteria were established and met in this study:

(1) Peak areas for the selected ion responses must be greater than three times
background noise.

(2) 'Native ion peaks must occur at retention times from -1 to +3 sec that for the
corresponding **C-labeled ion peaks, that elute about 1 sec earlier.

(3) The ion ratio for the two principal ion responses must be within the acceptable range
(generally +15%). These ion ratios were determined experimentally for the system
during calibrations, compared with the theoretical values, and were tracked. Forion
responses very near the noise levels, or analytes with interferences, the final
confirmation is left to the judgment of the analyst.

QC Samples: Nine quality control samples were prepared and analyzed: three procedural
blanks, three chicken egg (matrix) blanks, three chicken egg (matrix) spikes, and three
replicates of a positive control carp sample (6806, Saginaw Bay, Michigan). Approximately 6-g
aliquants of the samples were homogenized with three times their weight of anhydrous sodium
sulfate [SOPC 5.144). The chicken egg extract was fortified with 5 pg of a 1:1:1:1 mixture of
Aroclors 1242:1248:1254:1260 using 50 pL of the ECRC Standard 162W-10 after
homogenization. Each sample aliquant was spiked with 5 ng of '*C-labeled non-0-PCBs (77,
81, 126, and 169) using 50 pL of ECRC Standard 191W-1.

Method efficiency by calculating percent recovery of *C-surrogates: To account for
variations in GC/HRMS analysis, a known amount of internal standard was spiked into the final
extract and used to calculate the amounts of the surrogates recovered in the final extract. The
efficiency of the extraction and cleanup procedure was measured by comparing the quantity of
the surrogates detected in the final isolated extract (at GCIHRMS analysis) with the quantity
spiked into the sample.

1



RESULTS AND DISCUSSION

Brief Summary: Samples were analyzed together with other biota samples and a calibration
set of seven standards with data file names N36PCB and N36BPCB. Table 1 lists sample
concentrations of non-0-PCBs and Table 2 lists percent recoveries of the surrogates for quality
assurance.

Non-ortho-PCBs in the eagle bloods: Concentrations of the four selected non-0-PCBs in
Table 1 are expressed as pg/g (picograms/ gram of eagle blood). The detection limit for each
non-0-PCB is about 2 pg/g. Concentrations in the samples were usually detectable but
were typically very low and often were less than method detection limits determined from
the QC blank samples. Therefore, one should be cautious about interpreting values near the
background levels. PCB 77 was generally <100 pg/g except for samples 14959 (309 pg/g,
Belleplain), 14963 and 14981 (150 and 128 pg/g, Stow Creek), and 14969 (177 pg/g, Bear
Swamp). PCB 126 did not exceed 60 pg/g in any eagle blood samples, PCB 81 was less than
20 pg/g, and PCB 169 was less than 10 pg/g. It is interesting to note that the ratio of PCB 77 to
PCB 126 varies among the samples, from nearly 2:1 (as in numerous bloods) to 14:1 (as in
sample 14959,62939841-Belleplain). In addition to investigating the PCB congener patterns
we intend to interpret the non-ortho data in greater detail.

Quality Control Results: In the procedure blanks, amounts of native non-o-PCBs are
expressed as total mass (pg) divided by 6 to simulate background sample concentrations
(Table 1). Values in the procedure blanks and chicken egg blanks are nearly the same as
the lowest concentrations in the eagle blood samples. Two exceptions are the elevated
concentrations of PCB 126 in two of three chicken egg blanks, caused by low yet measurable
cross-contamination from a sample of another set later found to contain a very high PCB 126
concentration. In the spiked chicken egg samples, concentrations are generally within 25%
of the PCB concentrations in the mixed Aroclor standard.

Average non-o0-PCB concentrations for the positive control Saginaw Bay carp 6806 samples
were within 25% of the target values from 46 to 51 previous analyses as shown below:

CONCENTRATIONS (pg/g) in POSITIVE CONTROL SAGINAW BAY CARP

Concentration Range (pg/g) This :
Non-ortho-PCB IUPAC # from Previous 46 or 51 Analyses (%RSD) Study (N=3) %RSD
3,4,4'5-TeCB 81 243 to 640 (23) 253 3
3,3',4,4-TeCB 77 2,195 to 4,500 (15) 2,292 5
3,3',4,4',5-PeCB 126 903 to 1,600 (15) 1,240 32
3,3'4,4',5,5-HxCB 169 44 to 120 (17) 47 6

For the 47 sample analyses of this study, surrogate recoveries of *C-PCB 77, 126, and 169
are listed in Table 2. Almost all were within the QC range (25-125%), except for three
samples. Even so, quantitation of the native non-o-PCBs are not significantly affected
because of the self-correcting technique using "*C-surrogates. Sample 14980 had low
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recoveries < 25%, but sufficient for quantitation. Samples 14966 and 14968 had unusually
high recoveries measured for "*C-PCB 169 due to excessive blowdown and proportionally high
loss of the more volatile instrumental standard in the final vial. lon ratios of the primary ions
for all detected analytes in both samples and calibration standards generally varied within the
QC range (+15%) of theoretical, except where noted by NQ (not quantifiable).

Detection of Other Compounds: Non-0-PCB amounts were not interfered by the presence of
low levels of polychlorinated naphthalenes (PCNs), which have ions of the same nominal mass
but different accurate masses from the **C-labeled PCBs. PCNs were predominantly Cls,
which ranged from about 10 to 50 pg/g. PolychlorinatedTerphenyls (PCTs) were < 20 pg/g.

References :

1. Meadows, J.C. "Extraction of PCBs, PCDDs, &nd PCDFs from Tissue Samples, and
Cleanup of the Extracts in Preparation for GC/ECD Analysis for PCBs, then Fractionation of
the Extracts on Dispersed Carbon," ECRC SOPC 5.143 (January 23, 1992).

2. Echols, K., Gale, R., Tillitt, D., Schwartz, T., and O'Laughlin, J. "An Automated HPLC
Method for the Fractionation of Polychlorinated Biphenyls, Polychlorinated Dibenzodioxins, and
Polychlorinated Dibenzofurans in Fish Tissue on a Porous Graphitic Carbon Column," Environ.
Toxicol. Chem.. 16 (8), 1590-1597 (1997).

3. Peterman, P.H. High Resolution Gas Chromatography/High Resolution Mass Spectrometry
for the Determination of Selected Non-o-Chloro-Substituted Polychlorinated Biphenyls," ECRC
SOPC 5.181 (November 29, 1994).

4. Peterman, P.H., Gale, R.W., Tillitt, D.E., and Feltz, K.P., “Analysis of Non-ortho-PCBs in
Fish, Bird Eggs, Sediments, Soils, and SPMD Samples by Gas Chromatography/High
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pp. 517-553, CRC Lewis Publishers, Boca Raton, Fl (1996).
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11/3/98 N36b-nj.xls

Table 1. Non-o-Chloro-Substituted PCBs (pg/g) in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB Non-g-Polychlorinated Biphenyls

Dates: 4/13/98 and 4/15/98
NFCR Frakes' Sample Description: GC/MS 3,44',5-TCB 3,3,44-TCB 3,3'4,4',5-PeCB 3,3',4,4',5,5-HxCB
Number: Number Run No. (81) (77) (126) (169)
14952 629-39833 Eagle Blood, 6.58 g, Cohansey River 36B-10 8 40 15 § °
14953 629-39834 Eagle Blood, 3.98 g, Cohansey River 36B-11 12 NQ 64 21 6
14954 629-39835 Eagle Blood, 6.57 g, Stow Creek 36B-12 8 NQ 41 14 NQ 3 NQ
14855 629-39836 Eagle Blood, 7.23 g, Stow Crea_k 36B-14 8 35 23 ]
14956 629-39838 Eagle Blood, 6.32 g, Bear Swamp 36B-15 6 NQ 27 13 3
14957 629-39839 Eagle Blood, 6.98 g, Union Lake 36B-16 7 3 15 3 NQ
14958 629-39840 Eagle Blood, 6.11 g, Union Lake 368-17 8 42 T 20 4
14859 629-39841 Eagle Blood, 7.49 g, Belleplain 36B-19 14 309 22 3
148960 6529-39842 Eagle Blood, 7.39 g, Belleplain 36B-20 7 NQ 46 13 3
14961 629-39843 Eagle Blood, 7.23 g, Cohansey River 36B-21 7 38 12 3 NQ
14862 629-39844 Eagle Blood, 5.55 g, Cohansey River 368-22 9 NQ 49 17 4 NQ
14963 628-39845 Eagle Bloed, 5.85 g, Stow Creek 36B-24 18 150 36 4
14964 629-39846  Eagle Blood, 6.84 g, Stow Creek 36B-25 8 38 18 4
14965 529-39847 Eagle Blood, 7.02 g, Stow Creek 36B-26 7 NQ 36 13 3
14966 6529-39848 Eagle Blood, 6.46 g, Belleplain 36B-27 7 NQ 38 14 3 NQ
14967 629-39849 Eagle Blood, 6.91 g, Belleplain 36B-29 7 NQ 21 11 NQ 3 NQ
14968 629-38850 Eagle Blood, 7.13 g, Bear Swamp 36B-30 10 NQ 41 27 5




11/3/98 ' N36b-nj.xls

Table 1. Non-o-Chloro-Substituted PCBs (pg/g) in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB Non-o-Polychlorinated Biphenyls

Dates: 4/13/98 and 4/15/98
NFCR Frakes' Sample Descriplion: GC/MS 3,44'5-TCB 3,3,4,4-TCB 3,344'5-PeCB 3,344 55-HxCB
Number: Number: Run No. (81) (77) (126) {(169)
14969 629-39851 Eagle Blood, 4.18 g, Bear Swamp 36B-31 16 177 59 9
14970 629-39852 Eagle Blood, 6.52 g, Union Lake 36B-32 8 | 35 23 4 NQ
14971 629-39853 Eagle Blood, 7.0 g, Union Lake 368-34 8 62 14 3 NQ
14972 629-39854 Eagle Blood, 7.24 g, Union Lake 36B-35 6 20 12 3
14973 629-395855 Eagle Blood, 7.13 g, Maurice River 36B-36 6 NQ 23 13 NQ 4
14974 629-39856 Eagle Blood, 6.3 g, Maurice River 36B-40 7 NQ 29 " . 13Na 3 NQ
14975 629-39857 Eagle Blood, 6.39 g, Round Valley 36B-41 7 28 14 3 NQ
14976 629-39858 Eagle Blood, 6.70 g, Round Valley 36B-42 7 NQ 26 12 | 3 NQ
14977 629-39859 Eagle Blood, 5.86 g, Bear Swamp 36B-44 8 NQ 36 17 3 NQ
14978 629-39860 Eagle Blood, 6.77 g, Union Lake 36B-45 6 33 15 I 3 NQ
14979 629-39861 Eagle Blood, 5.97 g, Maurice River 36B-46 7 25 13 4
14980 629-39862 Eagle Blood, 5.68 g, Maurice River 36B-47 3 ND 81 29 8 NQ
14981 629-39863 Eagle Blood, 6.63 g, Stow Creek 36B-49 1 128 19 3
14982 629-32120 Eagle Blood, 5.25 g, Stow Creek 36B-50 g NQ 45 17 4
14983 629-32122 Eagle Blood, 6.73 g, Stow Creek 36B-51 8 47 18 NQ 4
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Table 1. Non-o-Chloro-Substituted PCBs (pg/g).in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB Non-o-Polychlorinated Biphenyls
Dates: 4/13/98 and 4/15/98
NFCR Frakes' Sample Description: GC/MS 3,44 5-TCB 3,3'4,4-TCB 3,3'4,4',5-PeCB 3,3'4,4'5,5-HxCB
Number; Number: ) Run No. (81) (77) (126) (169)
14984 629-33938 Eagle Blood, 5.90 g, Appaquinimink Creek 36B-52 13 77 3 7
14985 629-32125 Eagle Blood, 5.64 g, Bear Swamp 36B-54 7 NQ 30 NQ 16 3 ND
14986 629-33934 Eagle Blood, 7.04 g, Murder Kill 36B-55 7 40 17 3 ND
Quality Assurance Samples
Proc, Blank 1 Procedure Blank, 7/9/97, Total mass (pg)/6 36-20 3 NQ 51 17 4 NQ
Proc. Blank 2 Procedure Blank, 7/15/97  Total mass (pg)/6 36-21 3 NQ 11 4 3 ND
Proc. Blank 3 Procedure Blank,7/22/97,Total mass (pg)/6 36-22 5 NQ 29 i5 5
Chicken Egg blk 1 Chickeﬁ egg (matrix) blank 7/9/97 6.01 g 36-24 5 31 81 5
Chicken Egg bk 2 Chicken egg (matrix) blank 7/15/97 6.0 g 36-25 12 57 55 10
Chicken Egg blk 3 Chicken egg (matrix) blank 7/22/97 6 g 36B-1 2 NQ 11 4 NQ 3 ND
Chicken Egg spk 1 Chicken egg (matrix) spike 7/9/97 6.0 g 36B-2 12 212 17 3 NQ
with 1 ug Aroclor mixtures 1242:1248:1254:1260
Chicken Egg spk 2 Chicken egg (malrix) spike 7/15/97 6.02 g 36B-4 12 207 16 4 NQ
with 1 ug Aroclor mixtures 1242:1248:1254:1260
Chicken Egg spk 3 Chicken egg (matrix) spike 7!22157 6.02g 36B-5 12 180 11 3 ND
with 1 ug Aroclor mixtures 1242:1248:1254:1260
Positive Control 1 Positive Control Saginaw Carp 36B-6 264 2,460 1,007 51
7/9/97, 4.99 g
Positive Control Saginaw Carp
Posilive Control 2 7/15/87,5.02 g 36B-7 243 2,211 917 46
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Table 1. Non-o-Chloro-Substituted PCBs (pg/g) in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB Non-g-Polychlorinated Biphenyls
Dates: 4/13/98 and 4/15/98
NFCR Frakes' Sample Description: GCMS 3,4,4'.5-TCB 3,3.4,4-TCB 3,3',4,4'5-PeCB 3,3',44'55-HxCB
Number:  Number: Run No. (81) {77) (126) (169)
Positive Control 3 Positive Control Saginaw Carp 368-9 253 2,206 1,795 44
7122/97,5.0¢9

a Total Mass (pg) of Analyte in Entire Blank Sample, Compare with chicken egg blank conc. by dividing by 6g

NQ Not Quantitated at Specified Concenlration due to Incomplele lon Cluster or Inaccurate lon Ratio
ND Not Detected at Specified Delection Limit
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Table 2. Percent Recoveries of '’C-Non-0-Chloro-Substituted PCBs in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB c-Non-o-Polychlorinated Biphenyls
Dales: 4/13/98 and 4/15/98

NFCR Submitter Sample Description: GC/MS 3,4,4'5-TCB 3,3'4,4-TCB 3,3',4,4',5-PeCB 3,34,4',55-HxCB
Number: Number: Run No. ("c-PcB#81) (" C-PCB #77) (C-PCB #126) ("*C-PCB #169)
14952 629-39833 Eagle Blood, 6.58 é.-Cohansey River 36B-10 67 59 74 75
14953 629-39834 Eagle Blood, 3.98 g, Cohansey River 36B-11 90 72 79 77
14954 629-39835 Eagle Blood, 6.57 g, Stow Creek 36B-12 73 60 72 77
14955 629-39836 Eagle Blood, 7.23 g, Stow Creek 36B-14 80 63 67 63
14956 5629-39838 Eagle Blood, 6.32 g, Bear Swamp 36B-15 54 48 65 70
14957 629-39839 Eagle Blood, 6.98 g, Union Lake 36B-16 68 58 76 84
14958 629-39840 Eagle Blood, 6.11 g, Union Lake 36B-17 87 68 ' . 71 65
14959 629-3984% Eagle Blood, 7.49 g, Belleplain 36B-19 86 69 7 : 70
14860 629-39842 Eagle Blood, 7.39 g, Belleplain 36B-20 83 65 61 63
14961 629-39843 Eagle Blood, 7.23 g, Cohansey River 36B-21 76 62 69 72
14962 629-39844 Eagle Blood, 5.55 g, Cohansey River 36B-22 57 45 44 43
14963 629-39845 Eagle Blood, 5.85 g, Stow Creek 36B-24 101 79 78 74
14964 629-39846 Eagle Blood, 6.84 g, Stow Creek 36B-25 a7 77 79 73
14965 629-39847 Eagle Blood, 7.02 g, Stow Creek 36B-26 97 78 70 67
14966 629-39848 Eagle Blood, 6.46 g, Belleplain 368-27 103 86 124 160
14967 629-39849 Eagle Blood, 6.91 g, Belleplain 36B-29 84 67 68 88
14968 629-38850 Eagle Blood, 7.13 g, Bear Swamp 36B-30 72 60 89 174
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Table 2. Percent Recoveries of '°C-Non-o0-Chloro-Substituted PCBs in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB 13¢-Non-o-Polychlorinated Biphenyls
Dates: 4/13/98 and 4/15/98 '

NFCR Submitter Sample Description: GC/MS 3.4,4'5-TCB 3,3'44-TCB 3,3'4,4',5-PeCB 3,3',4,4',55-HxCB
Number: Number: ~___RunNo. ("c.pcB#81) (™C-PCB#77) (**C-PCB #126) (°C-PCB #169)
14969 629-39851 Eagle Blood, 4.18 g, Bear Swamp 36B-31 85 68 70 - 68
14970 628-39852 Eagle Blood, 6.52 g, Union Lake 36B-32 9 73 68 70
14971 629-39853 Eagle Blood, 7.0 g, Union Lake 36B~3:4 84 66 ' 62 62
14972 629-39854 Eagle Blood, 7.24 g, Unllurl Lake 36B-35 93 73 73 76
14973 629-39855 Eagle Blood, 7.13 g, Maurice River 36B-36 87 68 66 72
14974 629-39856 Eagle Blood, 6.93 g, Maurice River 36B-40 92 74 . i 78 87
14975 629-39857 Eagle Blood, 6.39 g, Round Valley 36B-41 87 71 70 . 73
14976 629-39858 Eagle Blood, 6.70 g, Round Valley 36B-42 79 63 60 66
1I497? 629-39859 Eagle Blood, 5.86 g, Bear Swamp 36B-44 77 61 60 " 65
14978 629-39860 Eagle Blood, 6.77 g, Union Lake 36B-45 68 56 52 56
14979 629-39861 Eagle Blood, 5.97 g, Maurice River 36B-46 80 65 61 67
14880 629-39862 Eagle Blood, 5.68 g, Maurice River 36B-47 17 13 16 17
14981 6529-39863 Eagle Blood, 6.63 g, Stow Creek 36B-49 98 76 70 95
14882 -629-32120 Eagle Blood, 5.25 g, Stow Creek 36B-50 77 62 59 71
145883 628-32122 Eagle Blood, 6.73 g, Stow Creek 36B-51 76 60 . 54 66

i
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Table 2. Percent Recoveries of *C-Non-o-Chloro-Substituted PCBs in Blood Samples from Bald Eagles in New Jersey

May 11, 1998 GC/MS Sets: N36PCB and N36BPCB 13C-Non-o-Polychlorinated Biphenyls
) Dates: 4/13/98 and 4/15/98

NFCR Submipter Sample Description: GC/MS 3,4,4'5-TCB 3,3.4,4-TCB 3,3',4,4',5-PeCB 3,3'4,4'55-HxCB

Number: Number: Run No. (“c-pcB#81)  ("*C-PCB #77) ("*C-PCB #126) (*c-PCB #169)

14984 . 629-33938 Eagle Blood, 5.90 g, Appaquinimink Creek 36B-52 71 59 57 68

14985 629-32125 Eagle Blood, 5.64 g, Bear Swamp 36B-54 62 52 55 68

14986 629-33934 Eagle Blood, 7.04 g, Murder Kill 36B-55 42 34 3N 34
Quality Assurance Samples

Proc. Blank 1 Procedure Blank, 7/9/97 36-20 91 70 79 a3

Proc, Blank 2 Procedure Blank, 7/15/97 36-21 73 62 ral 72

Proc. Blank 3 Procedure Blank,7/22/97 36-22 87 70 . 71 71

Chicken Egg blk 1 Chicken egg (matrix) blank 7/9/97 6.01 g 36-24 84 64 69 .72

Chicken Egg blk 2 Chicken egg (matrix) blank 7/15/97 6.0 g 36-25 88 70 70 75

Chicken Egg blk 3 Chicken egg:(matrix) blank 7/22/97 6 g 36B-1 88 70 71 66

Chicken Egg spk Chicken egg (matrix) spike 7/9/97 6.0 g 36B-2 97 72 82 82

Chicken Egg spk 2 Chicken egg (matrix) spike 7/15/97 6.02 g 36B-4 94 74 81 75

Chicken Egg spk 3 Chicken egg (matrix) spike 7/22/97 6.02 g . 36B-5 89 70 70 69

Positive Control 1 Positive Control Saginaw Carp 36B-6 90 66 72 69
7/9/97,4.99 g

Positive Control 2 Positive Control Saginaw Carp 36B-7 77 62 65 65
7/15/97,5.02 g

Positive Control 3 Positive Control Saginaw Carp 36B-9 61 55 74 75

7/22/97,5.0g




Appendix D

2,3,7,8-Substituted Dibenzo-p-dioxins and Dibenzofurans in Bloods of Bald
Eagles from the Lower Delaware River Drainage Area, New Jersey



Columbia Environmental Research Center Final Laboratory Report FY-98-30-19
2,3,7,8-Substituted Dibenzo-p-dioxins and Dibenzofurans

in Bloods of Bald Eagles from the
Lower Delaware River Drainage Area New Jersey

Reported and reviewed by:

A S

Paul Peterman Robert Gale

Chemist, Mass Spectrometry Research Chemist
Organic Chemistry Section Organic Chemistry Section

Reviewed and Approved By: -

ol B

Carl E. Orazio
Leader, Organic Chemistry Section

Analytical Method: Determination of 2,3,7,8-Substituted Dibenzo-p-dioxins- Capillary Gas
Chromatography and High Resolution Mass Spectrometry (GC/HRMS)

Samples were extracted, cleaned, and fractionated as described first section of this report and
referenced below (1-3). 2,3,7,8-PCDDs and PCDFs in fraction 3 from PGC were transferred to
conical autosampler vials and evaporated to less than 50 pL with nitrogen. A total of 1 ng of
internal standard was added to each vial by using 10 pL of *C-labeled 1,2,3,4-PCDD, prior to
transfering the PCDDs/PCDFs (fraction 3). The final extract was concentrated to a volume of
~25 plL under a stream of nitrogen.

PCDFs and PCDDs were determined by Gas Chromatography/High Resolution Mass

Spectrometry (GC/HRMS) by menitoring five sequential mass windows of selected ions during
the chromatographic separation according to SOP C5.183 (4). '
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DETERMINATION OF 2,3,7,8-SUBSTITUTED PCDFs AND PCDDs by GC/HRMS
Capillary Gas Chromatography/High Resolution Mass Spectrometry

Instrumentation GC/HRMS analysis was performed using a HP 5830A capillary gas
chromatograph interfaced to a VG 70-250S high resolution mass spectrometer. An HP 7673
_autosampler was used to introduce 2 of 25 pL of the enriched extract from a conical vial
through a spiral uniliner onto a 5 m x 320 pym deactivated fused silica retention gap via a
heated (285°C) direct inlet. The analytes of interest were separated on a 50 m x 200 pm x
0.11 pm Ultra-2 (Hewlett Packard) capillary column with an initial hold of 1 min at 120°C
followed by a ramp to 200°C at 20°C/min, another ramp to 300°C at 2.3°C/min, and a final hold
of 5 mins. The He carrier gas was maintained at'44 psig with an initial linear velocity of 25
cm/s. All column-to-column connections were made using fused silica press-tight connectors.

General Detection Procedure The VG GC/HRMS system was tuned to 10,000 R.P. and
calibrated using perfluorotetradecahydrophenanthrene, and mass windows were established
for five ion groups to measure Cl, s PCDFs and PCDDs. These windows were monitored
sequentially during the temperature program.

Within each mass window, two most abundant ions were measured for positive identification
and quantitation of each analyte. The ion responses were quantitated and averaged, unless
interferences occurred. Within each mass window, additional ions monitored any responses
from Cl; o-PCDEs, Clg,-terphenyls, Cl,,-PCNs, Cl, 4 dibenzothiophenes, and Cl,
phenanthrene/anthracenes.

QUALITY CONTROL

QC Samples: Nine quality control samples were prepared and analyzed: three procedural
blanks, three chicken egg (matrix) blanks, three chicken egg (matrix) spikes, and three
replicates of a positive control carp sample (6806, Saginaw Bay, Michigan). Approximately 6-g
aliqguants of the samples were homogenized with three times their weight of anhydrous sodium
sulfate [SOPC 5.144). The chicken egg extract was fortified with 250 pg of PCDFs/PCDDs
(1250 pg OCDD/OCDF). For isotope dilution MS analysis, each sample was spiked with 600
pg of *C-labeled PCDFs and PCDDs using 15 plL of our Standard 174W-3 and then column
extracted with dichloromethane.

Chromatographic and Mass Spectral Resolution Window switching times were established
using a window-defining PCDF/PCDD standard mixture and the data acquisition windows set.
Chromatographic columns were selected and temperature programmed on the basis that they
must resolve 2,3,7,8-TCDD from 1,2,3,7/1,2,3,8-TCDD (and from 1,2,3,4-TCDD) by a
resolution factor of at least 0.5. Column performance was verified by analyzing standards of
individual components, and observing the chromatographic resolution of the TCDDs, HxCDDs,
and HxCDFs. Similarly, relative retention times for all other congeners of interest were
evaluated with respect to labeled analogs. It should be noted that isomer-specific confirmation
of all analytes cannot be attained on a DB-5 or Ultra-2 column; the greatest concern is co-
elution of one or more-JFCDFs with 2,3,7,8-TCDF, and one or more PeCDFs with 2,3,4,7,8-
PeCDF. A lesser concem is the potential co-elution of 1,2,3,6,8,9-HxCDD with 2,3,4,6,7,8-
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HxCDD.

Adequate mass resolution was verified while monitoring ions for Clg; PCNs vs, ion responses
of *C-TCDDs and of native TCDD vs. *C-TCDF throughout the sample set. The latter two
ions, both at nominal m/z 320, differ by 0.04 Da, requiring a Resolving Power of at least 8000
for complete resolution thereby assuring a continual check on mass resolution. For each mass
window, lock-mass and lock-mass-check ions were used to maintain and verify the accuracy of
mass measurement.

Criteria for Confirmation: For the positive identification and quantitation of a particular
congener, the following additional criteria had to be met:
i

(1) The peak areas for the selected ion responses must be greater than
three times the background noise (S/N > 3);

(2a) For congeners with isotopically-labeled analogs, the ion peaks for the
native must occur at retention times from -1 to +3 sec that for the
corresponding "*C-labeled ion peaks, which elute about 1 sec earlier
than the native ion peaks;

(2b) For OCDF without an isotopically-labeled analog, ion responses in
sample analyses must occur at RRTs from -0.2 to 0.5% of *C-labelled
OCDD, analogous to the window above;

(3) For the two principal ion responses, the ion ratio must be within the
acceptable range (generally £15%). These ion ratios were determined
experimentally for the system during calibrations, compared with the
theoretical values, and were tracked for quality assurance.

For ion responses very near the noise levels, or analytes with interferences, the final
confirmation is left to the judgment of the analyst.

Method efficiency by calculating percent recovery of **C-surrogates: To account for
variations in GC/HRMS analysis, a known amount of internal standard was spiked into the final
extract and used to calculate the amounts of the surrogates recovered in the final extract. The
efficiency of the extraction and cleanup procedure was measured by comparing the quantity of
the surrogates detected in the final isolated extract (at GC/HRMS analysis) with the quantity
spiked into the sample.

RESULTS AND DISCUSSION
Brief Summary: Samples were analyzed together with other biota samples and a calibration
set of six standards with data file name DF26. Table 1 contains concentrations of the 17

PCDFs and PCDDs, expressed in pg/g. Table 2 contains QC recovery percentages of the *C-
labeled PCDFs and PCDDs.
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Analytical Results: Optimum GC/HRMS performance provided detection limits for all analytes
well below 1 pg/g to near 0.1 pg/g. Concentrations of PCDD/PCDFs in the blood samples
were also typically below 1 pg/g and, in fact, are sometimes less than method detection limits
(MDL) determined from the QC blank samples. Table 1 presents the concentrations
measured, instead of “<MDL" to show the extremely low levels that are present; one should be
cautious about interpreting these values because they are in the same range as the QC blank
samples. .

TCDF concentrations ranged from 0.3 to 1.7 pg/g. TCDD concentrations were <1.5 pg/g in the
blood samples. TCDD in sample 14973 was cross-contaminated during sample cleanup by a
TCDD standard; all other PCDD/PCDFs were <1.3 pg/g in this sample. The contamination was
identified by the QC matrix blank sample of 7/22/97.

Detection of Other Compounds: No other com;founds were detected in this fraction (with
detection limits of approximately 5 pg/qg). -

Quality Control Results: In the procedure blanks, amounts of native PCDFs and PCDDs are
expressed as total mass (pg) divided by 6 to simulate background sample concentrations
(Table 1). Values in the blanks are nearly the same as the lowest concentrations in the eagle
blood samples. Simulated concentrations in the procedure blanks were <1 pg/g for all analytes
except OCDD and OCDF. Except for the one chicken egg blank sample that was
contaminated by a TCDD standard, almost all analytes were well below 1 pg/g in the chicken
egg blanks.

Concentrations of native PCDFs and PCDDs in the chicken egg spikes were within 25% of
that expected, except for OCDF and OCDD, which were slightly higher. Analyte
concentrations in the positive control Saginaw carp samples closely compared (within 25%)
with the average values from over 20 previous QC analyses (Table 1).

Recoveries of the "*C-labeled PCDFs and PCDDs (Table 2) were generally within the expected
QC range of 25-125%, except for sample 14980, which were just under 25%. lon ratios of the
primary ions for all detected analytes in both samples and calibration standards generally
varied within the QC range (+15%) of theoretical, except where noted by NQ (not quantifiable).

17

™y



References

1. Meadows, J.C. "Extraction of PCBs, PCDDs, and PCDFs from Tissue Samples, and
Cleanup of the Extracts in Preparation for GC/ECD Analysis for PCBs,
then Fractionation of the Extracts on Dispersed Carbon," ECRC SOP
C5.143 (January 23, 1992).

2. Echols, K., Gale, R, Tillitt, D., Schwartz, T., and O'Laughlin, J. "An Automated HPLC
Method for the Fractionation of Polychlorinated Biphenyls,
Polychlorinated Dibenzodioxins, and Polychlorinated Dibenzofurans in
Fish Tissue on a Porous Graphitic Carbon Column," Environ. Toxicol.
Chem. 16 (8), 1590-1597 (1997).

3. Lebo, J., “Final Cleanup on Basic Alumina of the PCDD/PCDF Fractions Off Carbon,”
' ECRC SOP C5.152 (Sept. 26, 1991).

4. Peterman, P.H. "Gas Chromatography/High Resolution Mass Spectrometry for the
Determination of Tetra-through Octa-substituted Polychlorinated
Dibenzo-p-dioxins and Dibenzofurans," ECRC SOP C5.183 (January
11, 1998§).

18



2,3,7,8-Substituted Dibenzo-p-dioxins and
Dibenzofurans Results



Table 1. 2,3,7 8-Substituted Polychlerinated Dibenzo-p-dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xs

Lab Report: FY-98-30-19

Dato Analyzed: Jun 2-7, 1998

Sample SiteMalrix: Cohansey River Cohansey Rivar Stow Croak Slow Creak Bear Swamp _ Union Lake

ECRC Number: 14952 14953 14954 14955 14956 14957

GC/HRMS Sel DF26 Injection No. , 4 42 43 44 45 47

Sample Submitier No, 629-39833 629-39834 629-39835 629-39836 629-39838 629-39839

Sample Mass Exiracted (grams): 6.58 3.98 6.57 7.2 6.32 6.98

RIOXING
23,7 8-Talrachloro 0.3 NQ 0.8 Na 0.3 0.5 05 0.5 NQ
1,2,3,7 8-Pentachloro 0.4 0.6 NQ 0.3 NQ 05 NQ 0.1 ND 03 NQ
1,2,3,4,7 8-Hexachloro 0.5 NQ 0.4 NQ 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1,2,3,6,7,8-Hexachloro 0.9 1.0 0.4 NQ 0.7 03 NQ 0.5 NQ
1.2,3,7,8,9-Hexachloro 02 NQ 0.3 NQ 0.3 NQ 2 02 NQ 0.4 NQ 0.1 ND
1,2,3,4,6,7 8-Heplachloro 0.7 NQ 1.3 0.5 NQ 0.9 0.5 0.5
Oclachlora 4.0 33 Na 25 6.7 13 38

FURANS 2,3,7.8-Telrachloro 04 0.7 0.3 NQ 04 NQ 0.3 NQ 05
1,2,3,7,8-Pentachloro 0.1 ND 0.3 NQ 0.1 ND 0aNQ |, .. 0.1 ND 03
2,3,4,7 8-Penlachloro 0.4 NQ 0.7 NQ 0.2 NQ 03 0.1 ND 0.1 NQ
1.2,3,4,7 8-Hexachloro 0.4 0.4 NQ 0.1 ND 0.2 NQ 01 ND .- 0.1 ND
1,2,3,6,7,8-Hexachloro 0.2 NQ 0.4 NQ i 0,1 ND 0.1 NQ 0.2 NQ 0.1 NQ
1.2,3,7,8,9-Hexachloro 0.1 NQ 0.2 NQ 0.1 NQ 0.1 NQ 0.1 NQ 02 NQ
2,3,4,6,7,B-Hexachloro 0.2 NQ 0.1 NQ 0.1 NQ 0.1 ND 0.1 NQ 0.1 ND
1,2,3,4,6,7 8-Heplachioro 0.3 NQ 0.3 0.2 NQ 0.2 NQ 0.2 NQ 02 NQ
1,2,3.,4,7,8,9-Heplachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
Octachloro 1.1 1.7 1.4 13 NQ 0.6 NQ 1.1 NQ

NQ Nol Quantitated al Specified Concentralion due to Incomplete lon Cluster or Inaccurate lon Ralio
ND Nol Delecled al Spocified Delection Limit




Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p-dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xls
Lab Repori: FY-98-30-19
Dale Analyzed: Jun 2-7, 1998

Sample Site/Malrix; Union Lake Belleplain Belleplain Cohansey River Cohansey River Slow Creek
ECRC Number; 14958 14959 14960 14961 14962 14963
GC/HRMS Set DF26 Injection No. , 48 49 51 52 53 54
Sample Submitter Mo. 629-39840 629-39841 629-39842 629-39843 629-39844 629-33845
Sample Mass Exiracled (grams): 6.11 7.49 7.39 7.23 5.55 5.85
DIOXINS
2,3,7,8-Telrachloro 0.4 NQ 05 0.5 0.5 NQ 0.8 NQ 0.4 NQ
1,2,3,7,8-Pentachloro 0.1 ND 0.4 NQ 0.2 NQ 0.2 NQ 0.1 ND 0.1 ND
1.2.3,4,7,8-Hexachloro 0.3 NQ 0.1 ND 0.2 NQ 0.1 ND 0.1 ND 0.1 ND
1.2,3,6,7,8-Hexachloro 0.6 NQ 0.4 NQ 0.5 0.1 ND 0.6 NQ 0.5 NQ
1.2,3,7,8,9-Hexachloro 0.1 ND 0.1 ND 0.2 0.1 ND 0.5 NQ 0.1 ND
1,2,3,4,6,7,8-Heplachloro 0.6 0.6 1.0 0.4 NQ 0.9 NQ 0.6 NQ
Oclachloro 15 NQ 1.8 6.0 08 92 NQ 32
FURANS 2,37 8-Telrachloro 0.7 NQ 0.8 0.5 NQ 0.6 NQ 1.0 0.5 NQ
1.2,3,7,8-Pentachloro 0.2 NQ 0.1 ND 0.1 ND 0.1 ND N ... 0.6 NQ 0.4 NQ
2,3 4,7,8-Pantachloro 0.3 NQ 0.3 NQ 0.3 NQ 0.1 ND 0.5 NQ 0.1 ND
1,2,3,4,7,8-Hexachloro 0.1 ND 0.1 ND 0.4 NQ 0.1 ND 0.1 ND . 0.1 ND
1,2,3,6,7,8-Hexachloro 0.1 ND 0.1 ND 0.1 NQ 0.1 ND 0.1 ND 0.3 ND
1,2,3,7,8,9-Hexachloro 0.2 NQ 0.3 NQ 0.2 NQ 0.1 NQ 0.4 NQ 0.1 NQ
2,3,4,6,7 8-Hexachloro 0.1 ND 0.1 ND 0.1 ND 0.3 NQ 0.1 ND 0.1 NQ
1,2,3,4,6,7,8-Heplachloro 0.1 ND 0.2 0.4 NQ 0.1 ND 0.2 NQ 0.4 NQ
1,2,3,4,7,8,9-Haplachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
Oclachloro 0.9 0.8 NQ 1 09 13 0.6 NQ

NQ Not Quanlitated al Specified Concenlralion due lo Incomplelo lon Cluster or Inaccurate lon Ralio
ND HNol Delecled at Specified Deleclion Limil



Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p-dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unil 30096, File: DF26FR xlIs
Lab Report; FY-88-30-19
Data Analyzed: Jun 2-7, 1998

Sample Site/Malrix: Stow Creek Slow Creek Bollaplain Belleplain Bear Swamp Bear Swamp

ECRC Number: 14964 14965 14966 14967 14968 14969

GC/HRMS Set DF26 Injection No, 56 57 58 59 61 62

o :

Sample Submitter No. 629-39846 629-39847 629-39848 629-39849 629-39850 629-39851

Sample Mass Exiracted (grams): 6.84 7.02 6.46 6.91 7.13 4,18

DIOXINS
2,3,7,8-Telrachloro 0.3 NQ 0.2 NaQ 0.4 NQ 0.1 ND 0.9 NQ 1.5 NQ
1,2,3,7,8-Pentachloro 0.3 NQ 0.1 ND 0.3 NQ 0.1 ND 0.4 NQ 0.8
1,2,3,4,7,8-Hexachloro 0.1 NQ 0.1 ND 0.1 ND 0.1 ND 0.3 NQ 0.1 ND
1,2,3,6,7,8-Hexachloro 0.3 NQ 0.3 Na 0.1 ND 0.1 ND 03 NQ 0.7
1,2,3,7,8,9-Hexachloro 0.2 NQ 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.2 NQ
1.2,3,4,6,7,8-Heptachloro 0.7 NQ 0.3 NQ 0.3 NQ 0.3 NQ 0.7 NQ 0.5 NQ
Oclachloro 28 1 2.0 NQ 0.1 NQ 6.3 34

FURANS  2,3,7,8-Tetrachloro 0.6 NQ 0.4 NQ 0.5 NQ 0.4 NQ 0.8 NQ 1.7 NQ
1.2,3,7,8-Pentachloro 0.2 NQ 0.2 0.1 ND 01ND | 0.3 NQ 0.8 NQ
2,3,4,7 8-Pentachloro 0.4 0.1 ND 0.3 NQ 0.1 ND 0.5 NQ 09
1,2,3,4,7 8-Hexachloro 0.1 NQ 0.1 ND 0.1 ND 0.1 ND 04 NQ .- 0.1 ND
1,2,3,6,7,8-Hexachloro 0.1 0.1 ND 0.1 NQ 0.1 ND 0.4 0.1 ND
1,2,3,7,8,9-Hexachloro 0.3 NQ 0.2 NQ 0.1 NQ 0.3 NQ 0.5 NQ 0.4 NQ
2,3,4,6,7 8-Hexachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1,2,3,4,6,7,8-Heptachloro 0.2 0.1 NQ 0.2 NQ 0.2 NQ 0.7 NQ 0.5 NQ
1,2,3,4,7,8,9-Heplachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 1 NQ 0.1 ND
Oclachloro 0.9 NQ 1.0 0.9 1.2 NQ 24 1.5

NQ Not Quantitaled at Specified Concentralion due to Incomplele lon Cluster or Inaccurale lon Ratio
ND Mot Delected at Specified Deteclion Limit



Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p-dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unit 30096, File; DF26FRxls
Lsb Reporl: FY-98-30-19
Dale Analyzed: Jun 2-7, 1998

Sample SileMalrix: Union Lake Union Lake Union Lake Maurice River Maurica River Round Valley
ECRC Number: 14370 14971 14972 14973 14974 14375
GC/MHRMS Sel DF26 Injection No. p 63 64 66 &7 68 69
Sample Submitier No. 629-38852 629-39853 629-39854 629-39855 629-19856 629-33857
Sample Mass Exiracled (grams): 6.52 7.09 7.24 7.13 6.93 6.39
DIOXINS
23,7 8-Tolrachloro 0.7 NQ 0.4 NQ 0.2 NQ NR 0.2 NQ 02 NQ
1,2,3,7,8-Penlachloro 0.2 NQ 0.3 NQ 0.3 NQ 0.3 0.2 NQ 0.1 ND
1.2,.3,4,7 B-Hexachloro 0.1 NQ 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1,2,3,6,7 B-Hexachloro 0.4 NQ 0.2 NQ 0.3 NQ 0.2 0.2 NQ 0.1 ND
1,2,3,7,8,9-Hexachloro 0.2 NQ 0.1 ND 0.1 ND 0.1 ND 0.1 NQ 0.1 ND
1,2,3,4,6,7,8-Heptachloro 0.4 0.3 0.3 NQ 0.4 NQ 0.5 NQ 0.4 NQ
Oclachloro 24 1.4 NQ 0.3 13 20 1.9
FURANS 23,78-Tetrachloro 0.5 0.4 NQ 03 NQ 0.3 NQ 0.3 NQ 03
1,2,3,7.8-Penlachloro 0.4 NQ 0.2 NQ 0.3 NQ 0.2 NQ = 0.2 NQ 0.1 ND
2.3,4,7,8-Pentachloro 0.2 NQ 0.2 NQ 0.1 NQ 0.2 02 NQ 0.1 ND
1,2,3,4,7 8-Hexachloro 0.4 NQ 0.2 NQ 0.1 ND 0.1 ND 0.1 ND .- 0.1 NQ
1,2.3,6,7,8-Hexachloro 0.3 NQ 0.2 NQ 0.1 NQ 0.2 NQ 0,1 NQ 0.1 NQ
1.2,3,7,8 9-Hexachloro 0.1 NQ 0.2 NQ 02 0.1 NQ 0.1 NQ 0.2 NQ
2,3,4,6,7 8-Hexachloro 0.1 ND 0.1 NQ 0.1 ND 0.1 ND 0.1 NQ 0.1 ND
1,2,,4,6,7,8-Heplachloro 0.2 NQ 0.2 NQ 0.1 ND 0.2 02 NQ 02 NQ
1,2,3.4,7 8,5-Heplachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
Oclachloro 1.2 NQ 11 NQ 0.7 1 09 19 NQ

NQ Nol Quanlilalod at Spaecified Concenlration due o Incomplete lon Cluster or Inaccurate lon Ratio
ND Nol Detected al Specifiod Detoction Limit
NR Not Reporied, This sample was cross-conlaminated with TCDD Standard



Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p-dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FRxds
Lab Repori: FY-98-30-18
Dale Analyzed: Jun 2-7, 1998

Sample Site/Malrix: Round Valley Bear Swamp Union Lake . Maurice River Maurice River Slow Creek

ECRC Number: 14976 14977 14978 14979 14580 14981

GCMHRMS Set DF26 Injection No. , 72 73 74 76 Iz

Sample Submitter No. 629-39858 629-39859 629-39860 629-39861 629-39862 629-39863

Sample Mass Extracted (grams): 6.7 5.86 6.77 597 5.68 6.63
2,3,7,8-Tetrachloro 0.2 NQ 05 0.3 NQ 03 09 15
1,2.3,7.8-Pentachloro 0.2 NQ 03 NQ 0.3 NQ 0.1 NQ 0.1 ND 0.4 NQ
1,2.3,4,7.8-Hexachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1,2,3,6,7.8-Hexachloro 0.1 ND 0.3 NQ 0.2 NQ 02 NQ 0.1 ND 0.7 NQ
1,2.3,7,8.9-Hexachloro 0.2 NQ 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1,2,3,4,6,7,8-Heplachloro 0.3 NQ 0.3 0.3 0.3 0.1 ND 0.6 NQ
Octachlaro 0.4 0.7 NQ 0.7 NQ 0.3 26 NQ 21 NQ

FURANS 23,7 8-Telrachloro 0.3 Na 0.5 NaQ 0.5 NQ 0.4 14 NQ 0.3 NQ
1,2,3,7,8-Penlachioro 0.1 NQ 0.3 NQ 02 NQ XN .. . 0.1 ND 0.1 ND
2,3,4,7.8-Pentachloro 0.1 NQ 0.3 NQ 0.1 NQ 02 NQ 0.1 ND 0.1 ND
1,2,3,4,7.8-Hexachloro 0.1 ND 0.1 NO 0.1 ND 0.1 ND DAND -- 0.1 NO
1.2,3,6,7,8-Hexachloro 0.1 NO 02 Na 0.2 NQ 0.1 ND 0.1 ND 02 NQ
1,2,3,7,8 9-Hexachloro 0.2 NQ 0.4 NQ 0.3 NQ 0.3 NQ 0.1 ND 0.1 NQ
2,3,4,6,7,8-Hexachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1.2,3,4,6,7,8-Haplachloro 0.2 NQ 0.2 NQ 0.2 NQ 0.1 ND 0.1 ND 0.2
1.2,3,4,7,8,9-Heplachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.3 NQ
Oclachloro 1 NQ 1 1.1 NQ 13 16 NQ 1NQ

NQ Not Quantilaled al Specified Concentration due lo Incomplete lon Cluster or Inaccurate lon Ralio
ND Not Detedled al Specified Detoction Limit



Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p-dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unil 30096, File: DF26FRxls

Lab Report: FY-98-30-19

Dale Analyzed: Jun 2-7, 1998

Sample Site/Malrix: * |Stow Creek Slow Creek Appaquinimink Creek Bear Swamp Murder Kill

ECRC Number: 14982 14983 14984 14985 14986

GC/HRMS Set DF26 Injeclion No. : 78 79 81 82 83

Sample Submitler No. 629-32120 629-32122 629-33938 629-32125 629-33934

Sample Mass Exiracted (grams): 5.25 6.73 5.9 5.64 7.04

DIOXING
2,3,7,8-Telrachloro 0.3 NQ 0.4 NQ 0.4 0.4 NQ 0.1 ND
1,2,3,7,8-Pentachloro 0.1 ND 0.3 NQ 0.4 NQ 0.2 NQ 0.1 ND
1.2,3.4,7,8-Hoxachloro 0.1 ND 0.1 ND 0.1 ND 0.3 NQ 0.1 ND
1.2,3,6,7,8-Hexachloro 0.1 ND 03 NQ 0.4 NQ 0.2 NQ 0.1 ND
1.2,3,7,8,9-Hexachloro 0.1 ND 0.2 NQ 0.1 ND 0.1 ND 0.1 ND
1,23,4,6,7,8-Heptachloro 0.1 ND 0.7 NQ 1.7 0.3 NQ 0.4 NQ
Oclachloro 0.9 NQ 24 NQ 17.8 0.1 0.8 NQ

FURANS  2,3,78-Tetrachloro 0.6 05 0.7 NQ 0.4 NQ 03 Na
1,2,3,7,8-Pentachloro 0.1 ND 0.1 ND 0.4 NQ 02 Na 0.1 ND
2,3,4,7 8-Pentachloro 0.3 NQ 0.3 NQ 0.4 NQ 0.1 ND 0.2 NQ
1,2,3,4,7,8-Hexachloro 0.1 ND 0.4 NQ 0.2 NQ 0.1 ND 0.3 NQ
1,2,3,6,7,8-Hexachloro 03 NQ 0.2 NQ 0.2 Na 0.4 NQ 0.1 ND
1,2,3,7,8,9-Hexachloro 0.1 ND 0.2 NQ 0.2 NQ 0.1 ND 03 NQ
2,3,4,6,7,8-Hexachloro 0.1 ND 03 NQ 0.1 ND 0.2 NQ 0.1 ND
1,2,3.4,6,7,8-Heptachloro 0.2 NQ 03 NQ 0.6 NQ 0.2 NQ 0.1 ND
1,2,3,4,7,8,9-Heplachloro 0.1 ND 0.2 NQ 0.1 ND 0.1 ND 0.1 ND
Cctachloro 1.1 NQ 1.7 16 12 0.6

NQ Nol Quantitated al Specified Concenlralion due to Incomplete lon Clusler or Inaccurate lon Ratio
ND Not Detected al Specified Delection Limit




Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p -dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unil 30096, File: DF26FR.ds
Lab Report: FY-08-30-19
Dale Analyzed: Jun 2-7, 1998

Sample Sita/Malrix:

Quality Assuranca Samples

NQ Nol Quantitated al Specified Concentralion due lo Incomplete lon Clusler or Inaccurate lon Ralio
ND Not Delecled atl Specified Detection Limit
CC Identified as Cross-Contaminated from TCDD Slandard

ECRC Number: Proc. Blank Proc. Blank Proc. Blank Chicken Egg Blank Chicken Egg Blank Chicken Egg Blank
GCIHRMS Sel DF26 Injection No. ., 26 27 28 29 3 32
97 nmsm7 2297 7R/97 TSeT 72297
Sample Submitler No. Conc. (pglg-eq)
based on blood

Sample Mass Extracled Qmms}: wqts 6 g 6.0 6.01 6.01

DIOXINS
2,3,7,8-Telrachloro 0.8 0.1 ND 0.4 NQ 0.7 NQ 0.9 383 CC
1.2,3,7.8-Penlachloro 0.1 ND 0.2 NQ 0.2 NQ 0.1 ND 0.5 NQ 0.4 NQ
1.2,3,4,7,8-Hexachloro 0.1 ND 0.1 ND 0.1 NQ 0.1 ND 0.1 ND 0.1 ND
1,2,3,6,7,8-Hexachloro 0.2 NQ 0.1 ND 0.1 NQ 0.4 NQ 0.5 0.1 ND
1,2,3,7,8,9-Hexachloro 0.1 ND 0.1 ND 0.1 NQ 0.1 ND 0.2 NQ 0.1 ND
1,2,3,4,6,7 8-Heptachloro 1.1 0.1 ND 0.3 NQ 2.7 Na 1 0.5 NQ
Octachloro 45 0.1 22 238 121 B6

FURANS  2,3,78-Telrachloro 0.3 0.1 ND 0.2 NQ 0.2 03 0.1 ND
1,2,3,7,.8-Penlachloro 0.1 ND 0.1 ND 0.1 ND 0.1 ND . 02 0.1 ND
2,3,4,7,8-Penlachloro 0.1 ND 0.1 ND 0.2 NQ 0.1 ND 03 0.1 ND
1,2,3,4,7,8-Hexachloro 0.1 ND 0.1 ND 0.3 NQ 0.2 NQ 0.3 NQ 0.1 ND
1.2,3,6,7,8-Hexachloro 0.1 NQ 0.1 NQ 0.2 NQ 0.2 NQ 03 NQ 0.1 ND
1,2,3,7,8,9-Hexachloro 0.2 NQ 0.2 NQ 0.2 NQ 01 0.2 NQ 0.1 NQ
2,3,4,6,7,8-Hexachloro 0.1 NQ 0.2 NQ 0.1 ND 0.1 ND 0.2 NQ 0.1 ND
1,2,3,4,6,7 8-Heptachloro 0.2 NQ 0.2 NQ 0.2 NQ 0.2 NQ 0.4 NQ 0.1 ND
1,2,3,4,7,8,9-Heplachloro 0.1 ND 0.1 ND 0.1 ND 0.2 NQ 0.1 ND 0.3 NQ
Cclachloro 1.9 NQ 15 1.3 NQ 1.4 NQ 2.0 0.9



Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p -dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xis
Lab Repori: FY-98-30-19
Date Analyzed: Jun 2-7, 1998
Sample Site/Matrix;
ECRC Number: Chicken Egg Spike Chicken Egg Spike Chicken Egg Spike
GC/HRMS Set DF26 Injection No. H M 36
7997 711597 722197
Sample Submitter No, 250 or 1250 pg 250 or 1250 pg 250 or 1250 pg
(42 or 208 pg/g) (42 or 208 pg/g) (42 or 208 pg/y)
Sampla Mass Exiracled (grams): 6 6.02 6.02
DRIOXINS ‘
2,3,7,8-Tetrachloro 411 9.2 385
1.2,3,7,8-Pentachloro 38 38.7 39.2
1.2,3.4,7,8-Hexachloro 448 . 416 419
1,2,3,6,7,8-Hexachloro 46.8 471 46
1,2,3,7,8,9-Hoxachlora 53 51.2 49
1.2,3,4,6,7 8-Heptachloro 46 419 425
Oclachloro 325 309 312
FURANS  2.3,7.8-Telrachloro 419 41 40.6
1,2,3,7,8-Pentachloro 425 413 416 e -
2,3,4,7,8-Penlachloro 456 - 436 42
1,2,3,4,7,8-Hexachloro 49.4 429 438
1,2,3,6,7,8-Hexachloro 455 41.9 422
1,2,3,7,8,9-Hexachloro 41.7 41.7 44
2,3,4,6,7 8-Hexachloro 453 46,7 51
1.2,3.4,6,7,8-Heptachloro 39.4 39.1 395
1,.2,3,4,7,8,9-Heplachloro 441 433 43
Cclachloro 310 293 285
NQ Not Quaniitated al Specified Concentration due to Incomplele lon Cluster or Inaccurate lon Ratio
ND Not Detecled at Specified Detection Limit




Table 1. 2,3,7,8-Substituted Polychlorinated Dibenzo-p -dioxin and Dibenzofuran Concentrations (pg/g) in Eagle Blood Samples from New Jersey

Work Unil 30096, File: DF26FRxls
Lab Repori: FY-98-30-19
Dale Analyzed. Jun 2-7, 1998
Sample Site/Malrix: Quality Assurance Samples
ECRC Number: Pos.Ctrl Sag. Carp Pos.Ctrl Sag. Carp Pos.Clrl Sag. Carp QcC
GC/HRMS Sel DF26 Injection No. 37 38 39 AVG,
719197 71597 1297 from
Sample Submitler No. 1994-
1997
Sample Mass Exiracted (grams): 4.99 5.02 5
DIOXINS
2,3,7 8-Telrachloro 223 211 211 21.6
1,2,3,7,8-Penlachloro 109 10.5 108 11.4
1.2,.3.4,7 8-Hexachloro 5.0 5.3 54 4.4
1,2,3,6,7,8-Hexachloro 16.7 16.4 16.4 14.8
1,2,3,7.8,9-Hexachloro 3.2 21 3.0 NQ 2.1
1,2,3,4,6,7 8-Heplachloro 19.4 19.1 18 18.5
Octachloro ' 247 239 27.5 NQ 16.9
FURANS  2,3,7,8-Telrachloro 34.2 35.1 M6 34.2
1,2,3,7 8-Penlachloro 136 12.8 13.2 12.5 - -
2,3,4,7 8-Pentachloro 376 345 40.1 36.1
1,2,3,4,7,8-Hexachloro . 10,0 9.7 10.4 9.2
1,2,3,6,7,8-Hexachloro .7 74 75 6.4
1,2,3,7,8,9-Hexachloro 1.0 NQ 0.7 NQ 1 NQ 0.2
2,3,4,6,7,8-Hexachloro 35 31 36 54
1,2.3,4,6,7,8-Heplachloro 8.9 8.7 NQ 9.8 11.9
1,2,3,4,7,8,9-Heptachloro 05 0.3 NQ 0.6 NQ 0.6
Octachloro 34 1.8 NG 4.1 3.6
NQ Not Quantitated at Specified Concentralion due lo Incomplete lon Clusler or Inaccurate lon Ratio
ND Not Delecled at Specified Detection Limit

2 m . A



Table 2. Percent Recovery of "*C-Substituted Polychlorinated Dibenzo-p -dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xls
Lab Report: FY-08-30-19
Date Analyzed: Jun 2.7, 1998

Sample Site/Matrix: Cohansey River Cohansay River Stow Creek Stow Creek Bear Swamp Union Lake
ECRC Number; 14952 14953 14954 14955 14956 14957
GC/HRMS Set DF26 Injection No, , 41 42 43 44 46 47
Sample Submitter No. 629-39833 629-39834 629-39835 629-39836 629-39838 629-35839
Sample Mass Extracted (grams): 6.58 3.98 6.57 7.2 5.32 5.98
2,3,7,8-Tetrachloro 78 89 73 63 69 74
1.2,3,7.8-Pantachloro 91 102 90 77 87 B4
1,2,3,4,7 8-Hexachloro 85 89 79 4l 78 80
1,2,3,6,7 8-Hexachloro 89 92 79 72 77 78
1,2,3,7,8,9-Hoxachloro 84 89 73 67 74 72
1,2,3.4,6,7,8-Hoptachloro 91 a3 75 72 75 76
Oclachlero 73 70 62 57 55 57
FURAN
2,3,7,8-Tetrachloro 87 94 82 67 78 76
1,2,3,7.8-Pentachloro 84 96 76 66 81 77
2,3,4,7 8-Pentachloro 83 89 75 67 75 74
1,2,3,4,7,8-Hexachloro 84 88 73 67 7 73
1,2,3,6,7,8-Hexachloro a2 a9 81 73 78 78
1,2,3,7,8,9-Hexachloro B6 91 76 70 76 T2
1.2,3,4,6,7,8-Heptachloro 28 103 86 7 80 82
1,2,3,4,7,8,9-Heptachloro 89 93 74 67 70 67
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Table 2. Percent Recovery of °C-Substituted Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xIs
Lab Report: FY-98-30-19
Date Analyzed: Jun 2-7, 1998

Sample Site/Matrix: Union Lake Belleplain Belleplain Cohansey River Cohansey River Stow Creek
ECRC Number; 14958 14959 14960 14961 14962 14963
GC/HRMS Set DF26 Injection No. L, 48 49 51 52 53 54
Sample Submitter No. 629-39840 629-39841 629-39842 629-39843 629-39844 629-39845
Sample Mass Extracted (grams): 6.11 7.49 7.39 7.23 5.55 5.85
DIOXINS
2,3,7 8-Tetrachloro 50 78 75 68 59 83
1,2,3,7,8-Pentachloro 77 93 79 76 59 80
1,2,3,4,7,8-Hexachloro 75 82 72 66 53 76
1,2,3,6,7,8-Hexachloro 79 80 70 64 52 78
1,2,3,7,8,9-Hexachloro 69 77 68 58 47 70
1,2,3,4,6,7,8-Heptachloro 77 81 67 63 51 74
Octachloro 57 57 48 48 a5 52
FURANS
2,3,7,8-Tetrachloro 54 87 78 68 59 84
1,2,3,7,8-Pentachioro 67 94 80 64 54 80
2,3,4,7,8-Pentachloro 68 80 69 63 55 77
1.2,3,4,7,8-Hexachloro 68 75 66 63 46 7
1,2,3,6,7,8-Hexachloro 78 83 74 63 53 81
1,2,3,7,8,9-Hexachloro 68 77 68 60 48 73
1,2,3,4,6,7,8-Heptachloro 75 83 75 68 51 75
1,2,3,4,7.8,9-Heptachloro 68 7 61 57 46 67




Table 2. Percent Recovery of “C-Substituted Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xls
Lab Report: FY-98-30-19
Dale Analyzed: Jun 2-7, 1998

Sample Site/Matrix: Stow Creek Stow Creek Belleplain Belleplain Bear Swamp Bear Swamp
ECRC Number: 14964 14965 14966 14967 14968 14969
GC/HRMS Set DF26 [njection No. g 58 57 58 59 61 62
Sample Submitter No. 629-39846 629-33847 629-39848 629-39849 629-38850 629-39851
Sample Mass Extracted (grams): 6.84 7.02 6.46 6.91 7.13 4.18
2,3,78-Tetrachloro 85 82 79 72 75 79
1.2,3.7,8-Pentachloro 90 88 88 85 83 95
1,2,3,4,7,8-Hexachloro 83 79 83 83 81 85
1,2,3,6,7,8-Hoxachloro 78 79 BO 80 73 88
1.2,3,7,8,9-Hexachloro 74 75 79 77 73 a3
1,2,3,4,6,7 8-Heptachloro 84 72 76 87 77 80
Oclachlore 56 52 57 61 57 66
FURANS
2,3,7,8-Totrachloro 85 86 88 a7 81 88
1,2,3,7,8-Pentachloro 84 86 85 8z 82 86
2,3,4,7,8-Pentachloro 82 82 83 i 4 75 87
1,2,3,4,7,8-Hexachloro 75 72 72 75 75 81
1,2,3,6,7,8-Hexachloro 79 81 76 88 75 20
1,2,3,7,8,9-Hexachloro 73 73 83 82 76 82
1,2,3,4,6,7,8-Heptachloro 82 80 82 87 82 80
1,2,3,4,7,8,9-Heptachloro 73 75 73 79 m 86

~oa



Table 2. Percent Recovery of *C-Substituted Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xIs
Lab Report: FY-98-30-19
Date Analyzed: Jun 2-7, 1998

Sample Sjte/Matrix: Union Lake Union Lake Union Lake Maurice River Maurice River Round Valley
ECRC Number: 14970 14971 14972 14973 14974 14975
GC/HRMS Set DF26 Injection No. s 63 64 66 67 ' 68 69
Sample Submitter No. 629-39852 629-39853 629-39854 629-39855 629-39856 629-39857
Sample Mass Extracted (grams): 6.52 7.09 7.24 7.13 6.93 6.39
DIOXINS
2,3,7,8-Tetrachloro 81 74 85 73 76 74
1,2,3,7,8-Pentachloro 93 B4 98 83 91 83
. 1,2,3,4,7,8-Hexachloro 89 81 88 77 80 73
1,2,3,6,7,8-Hexachloro 88 78 87 76 79 71
1.2,3,7,8,9-Heaxachloro 82 - 73 B4 69 80 74
1,2,3,4,6,7,8-Heptachloro 88 B0 81 77 76 70
Octachloro 62 56 GO 57 58 51
FURANS
2,3,7,8-Tetrachloro 91 80 a3 78 83 79
1,2,3,7,8-Pentachlore 95 80 91 7 83 79
2,3,4,7 8-Pentachloro 82 78 87 70 T 72
1,2,3,4,7,8-Hexachloro 76 74 79 72 73 65
1,2,3,6,7,8-Hexachloro 94 82 92 78 81 73
1,2,3,7,8,9-Hexachloro 78 72 81 68 72 68
1.2,3.4,6.7,8-Heptachloro 93 79 85 7 80 73
+ 1,2,3,4,7,8,8-Heptachloro 79 70 78 66 72 66




Table 2. Percent Recovery of °C-Substituted Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xls
Lab Report: FY-98-30-19
Date Analyzed: Jun 2-7, 1998

Sample Site/Matrix: Round Valley Boar Swamp Union Lake Maurice River Maurice River Stow Creek
ECRC Numbaer; 14976 14977 14978 14979 14580 14981
GC/HRMS Set DF26 Injection No. " kel 72 73 74 76 77
Sample Submitter No. 629-39858 629-39859 629-39860 629-39861 629-39862 629-33863
Sample Mass Extracted (gmms): 6.7 5.86 6.77 5.97 5.68 6.63
DIOXINS
2.3.?.3—-Tetrachroro 82 64 62 68 24 74
1,2,3,7,B-Pentachloro 94 73 76 79 26 79
1,2,3,4,7,8-Hexachloro 84 66 68 74 23 79
1,2,3,6,7,8-Hexachloro 82 66 65 71 21 71
1,2,3,7,8,9-Hexachloro 77 B3 61 67 21 66
1,2,3,4,6,7,8-Heptachloro 76 65 T B2 69 21 75
Octachloro 54 49 41 48 14 47
FURANS
2,3,7,8-Tetrachloro 87 68 66 70 24 72
1,2,3,7,8-Pentachloro 84 66 68 72 24 78
2,3,4,7,8-Pentachloro 82 64 71 64 21 68
1,2,3,4,7,8-Hexachloro 76 58 61 66 20 64
1,2,3,6,7,8-Hexachloro 83 66 65 68 22 73
1,2,3,7,8,9-Hexachloro 72 58 58 63 18 60
1.2,3,4,6,7,8-Heptachloro 81 65 62 70 21 72
1,2,3,4,7,8,9-Heptachloro 71 55 56 58 18 57




Table 2. Percent Recovery of *C-Substituted Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xIs
Lab Report: FY-88-30-19
Date Analyzed: Jun 2-7, 1998

Sample Site/Matrix: Stow Creak Stow Creek  Appaquinimink Creek Bear Swamp Murder Kill
ECRC Number: 14982 14983 14984 14985 14986
GC/HRMS Set DF26 Injection No. 78 79 81 82 83
4
Sample Submitter No. 629-32120 629-32122 629-33938 629-32125 629-33934
Sample Mass Extracted (grams): 5.25 6.73 5.9 5.64 7.04
DIOXINS ;
2,3,7,8-Tetrachloro 74 51 72 72 48
1,2,3,7,8-Pentachloro 84 71 87 83 57
1,2,3,4,7,8-Hexachloro 76 67 82 77 54
1,2,3,6,7,8-Hexachloro 69 60 84 75 52
1,2,3,7,8,9-Hexachloro 69 63 76 70 50
1.2,3.4,6,7,8-Heptachloro 67 62 87 81 51
Octachloro 54 48 61 57 38
FURANS
2,3,7,8-Tetrachloro 68 57 / 73 74 50
1,2,3,7,8-Pentachloro 74 61 78 77 54
2,3,4,7,8-Pentachloro 64 58 80 73 49
1,2,3,4,7,8-Hexachloro 62 58 76 68 48
1,2,3,6,7,8-Hexachloro 67 65 81 78 52
1,2,3,7,8,9-Hexachloro 62 58 74 69 43
1.2,3,4,6,7,8-Heptachloro 70 68 84 77 52
1.2,3,4,7,8,9-Heptachloro 58 56 73 68 44
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Table 2. Percent Recovery of *C-Substituted Polychlnﬁnéted Dibenzo-p -dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xis
Lab Report: FY-98-30-19
Date Analyzed: Jun 2-7, 1998

Spmple Site/Matrix; Quality Assurance Samples

ECRC Number: Proc. Blank Proc, Blank Proc. Blank Chicken Egg Blank Chicken Egg Blank Chicken Egg Blank

GC/HRMS Set DF26 Injection No. , 26 27 28 29 31 32

7/9/97 7/15/97 7122197 719/97 7115/97 722197

Sample Submitter No.

Sample Mass Extracted gmms}: 6.0 6.01 6.01

DIOXINS
2,3,7,8-Tetrachloro 88 79 80 74 79 76
1,2,3,7,8-Pentachloro 102 93 92 23 85 88
1,2,3,4,7,8-Hexachloro 93 B7 83 74 75 72
1,2,3,6,7,8-Hexachloro 91 84 83 74 74 78
1,2,3,7,8,9-Hexachloro 80 78 76 72 68 70
1,2,3,4,6,7,8-Heptachloro 82 83 77 73 70 71
Octachloro 53 54 50 53 46 50

FURANS
2,3,7,8-Tetrachloro 83 82 83 79 80 78
1,2,3,7,8-Pentachloro 98 90 %0 85 - 80 82
2,3,4,7,8-Pentachloro 90 80 91 81 77 79
1,2,3,4,7,8-Hexachloro 99 78 T m 70 70
1.2,3,6,7,8-Hexachloro 101 90 a3 78 79 7
1,2,3,7,8,9-Hexachloro 89 86 74 72 74 69
1.2,3.4,6,7,8-Heptachloro 93 B6 80 80 76 70
1,2,3,4,7,8,9-Heptachloro 87 74 73 71 65 61




Table 2. Percent Recovery of *C-Substituted Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in Eagle Blood Samples from New Jersey

Work Unit 30096, File: DF26FR.xls
Lab Report: FY-98-30-19
Date Analyzed: Jun 2-7, 1998

Sample Site/Matrix: Quality Assurance Samples

ECRC Number: Chicken Egg Spike Chicken Egg Spike Chicken Egg Spike Pos.Ctrl Sag. Carp Pos.Ctrl Sag. Carp Pos.Ctrl Sag. Carp

GC/HRMS Set DF26 Injection No. .33 34 36 37 38 as

719197 7115197 7122197 719197 7115197 722197

Sample Submitter No,

Sample Mass Extracted (grams): 6 6.02 6.02 4.99 5.02 5

DIOXINS
2,3,7,8-Tetrachlore 72 78 85 83 74 83
1,2,3,7,8-Pentachloro 77 92 91 86 81 a8
1.2,3,4,7.8-Hexachloro 69 83 80 72 82 922
1,2,3,6,7,8-Hexachloro 72 80 74 74 82 92
1,2,3,7,8,8-Hexachloro 65 73 s 66 75 90
1.2,3,4,6,7,8-Heptachloro 66 75 73 67 B4 84
Octachloro 52 51 48 45 65 73

FURANS
2,3,7,8-Tetrachloro 66 77 87 79 79 90
1,2,3,7,8-Pentachloro 72 83 85 79 - 80 93
2,3,4,7,8-Pentachloro 67 81 86 75 77 86
1,2,3,4,7,8-Hexachloro 64 80 73 70 74 89
1,2,3,6,7,8-Hexachloro 70 82 83 75 85 92
1,2,3,7,8,9-Hexachloro 65 73 68 69 B2 95
1,2,3,4,6,7,8-Heptachloro 73 78 76 77 a7 103
1,2,3,4,7,8,9-Heptachloro 65 7 68 65 83 93







Appendix E

Determination of Elements in Blood Collected from Eagles in New Jersey and
Delaware: 1993-1996



U.S. Department of the Interior
U.S. Geological Survey
Biological Resources Division
Environmental and Contaminants Research Center
4200 New Haven Road
Columbia, Missouri 65201

Final Laboratory Report FY98-32-04

DETERMINATION OF ELEMENTS IN BLOOD COLLECTED
FROM EAGLES IN NEW JERSEY AND DELAWARE: 1993-1996

Prepared By: Reviewed By:

Thomas May

Ray Wiedmeyer ~ William G. Brumbaugh
Research Chemists Research Chemist

To: Robert A. Frakes, Assistant Supervisor
USFWS Ecological Services, Pleasantville, NJ

Date: March 1, 1998

SAMPLE HISTORY:

On March 6, 1997, a shipment of samples was received by the Inorganic
Chemistry Section of the Environmental and Contaminants Research Center (ECRC)
from Bob Frakes of the U.S. Fish and Wildlife Service in Pleasantville, NJ. The
samples consisted of blood collected from 35 nestling eagles in New Jersey and
Delaware during the 1993-1996 breeding seasons. There were two tubes submitted for
each sample, one containing packed blood cells, and the other blood plasma, thus the
total number of submitted sample tubes was 70. Once received by the ECRC, the
samples were inverturied, logged-in, assigned ECRC Batch (#404) and identification
numbers (#14396-14465), and stored at -80°C until further preparation. Because
inorganic and organic constituents were requested for the blood, it was decided to
combine each plasma and packed cell sample into one whole blood sample. The
resulting 35 whole blood samples were assigned ECRC Batch (#412) and identification
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numbers (#14952-14986). It was requested that each whole blood sample be analyzed
for an ICP-MS metals scan, As, Se, Hg, an organochlorine scan including total PCBs,
non-ortho PCBs (congener specific), and an H4l1E bioassay for TCDD equivalents. The
purpose of this report is to present the metals portion of the requested analyses.

METHODS:

Sample Preparation:

Two 1 mL aliquots were removed from each whole blood sample for the metals portion
of the analyses. One aliquot was reserved for dry ashing for As and Se, the other for
Hg and the semi-quantitative metals scan. The remainder of each whole blood sample
was returned to the ECRC Organic Chemistry group.

Chemical Preparation:

Two mL HCIl was added to 1 mL blood in a polyethylene test tube and allowed to digest
at room temperature for 1 hour. This mixture was placed in a water bath at 70°C for two
hours. The resulting digestate was poured into a 100 mL beaker, with the test tube
being rinsed with 2 mL of HNO; followed by a final rinse of 2 mL ultra-pure H,O. This
resulting mixture was subjected to a combination nitric acid wet digestion and
magnesium nitrate dry ashing in preparation for the determination of As and Se by
hydride generation. The standard operating procedure (SOP) describing this
preparation technique was C5.26. For mercury and the semi-quantitative metals scan,
2 mL of concentrated HNO; were added to 1 mL of blood in a polyethylene test tube
and placed in a 70°C water bath for 4 hours. This mixture was poured into a CEM®
Teflon bomb, and the test tube was rinsed with 1 mL of ultra-pure water which was also
added to the bomb. The bomb mixture was sujected to a HNO;-H,O, microwave
digestion procedure (SOP C5.94). The digestate was diluted to 20 mL, with 10 mL
being transferred to a glass test tube and preserved with 0.1 mL HCI for subsequent Hg
determination

Instrumental Analysis:

The determination of As and Se in eagle blood was accomplished by flow injection
hydride generation atomic spectroscopy (SOPs C5.172 and SOP C5.171). Mercury in
eagle blood was determined by flow injection cold vapor atomic spectroscopy (SOP
C5.157). Semi-quantitative elemental scans of biota and sediment were conducted
using ICP-MS instrumentation as described in SOP C5.212. The accuracy of the semi-
quantitative scan is reported by the manufacturer to be + 30% to + 50%, depending on
the matrix and element.

Quality Control:

For the determination of As, Se, and Hg, samples were processed through the
2
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analytical flow scheme in two blocks, based upon analyte and matrix chemical
preparation and instrumental requirements. Each block was assigned a block initiation
date (BID), and included the following quality control: procedural blanks, replicate
sample preparation and analysis, reference materials, digestion spikes, and analysis
spikes. Semi-quantitative analysis by ICP-MS was conducted on one of the two sample
blocks and included the following quality control parameters: laboratory control sample,
replicate sample preparation and analysis, reference materials, and digestion spikes.
All quality control results were tabulated to provide an overview of quality assurance
and to facilitate interpretation.

RESULTS AND DISCUSSION:

Arsenic, Selenium, and Mercury in Eagle Blood:

Arsenic in eagle blood (Table 1) ranged from < 27.4 ug/L to 137 ug/L and averaged
50.7 ug/L. Selenium concentrations in eagle blood averaged 716 ug/L and ranged from
498 ug/L to 950 ug/L (Table 1). Mercury ranged from 38.5 ug/L to 1549 ug/L and
averaged 269 ug/L.

Semi-quantitative scan for eagle blood:

Concentrations of elements determined by ICP-MS semi-quantitative scan are indicated
in Table 1 for eagle blood. Although these scans’are generally only + 30% to + 50% in
accuracy, they are comprehensive in their elemental profile and are capable of
revealing inordinate and unexpected levels of elements when they occur. Major cations
(Na, Mg, K, and Ca) are in mg/L (ppm) as opposed to results for all other elements,
which are in ug/L or ppb. The major cation concentrations were very consistent across
all samples, with Na at 3000 ppm, Mg 70-80 ppm, K at 2000 ppm and Ca 80-100 ppm.
With few exceptions, concentrations of Li, Co, Ga, Zr, Mo, Ag, Cd, Sn, Sb, Cs, and Ce
were < 10 ug/L. Concentrations of Mg and Mn were generally under 100 ug/L, whereas
Al, V, Cr, Cu, and Sr were between 100 ug/L and 1000 ug/L. Concentrations of Ti, Zn,
and Rb were generally between 1000 ug/L and 10,000 ug/L. Titanium was very
consistent across all samples (2000-3000 ug/L), which could indicate the presence of
an interferent rather than a true Ti concentration.

Quality Control; Arsenic, Selenium, and Mercury:

Calibration of analytical instrumentation during instrumental analysis of As, Se, and Hg
was verified through the use of National Instititute of Standards and Technology (NIST)
3100 series solutions (Table 2). Recoveries of elements from various reference and
research materials is indicated in Table 3. Results were within upper and lower limits for
each material except for one slightly low arsenic recovery in NIST RM50 tuna tissue.
Triplicate preparation and analysis of IAEA A-13 reference blood samples (Table 4)

produced percent relative standard deviations (%RSD) of 2.7 for Se but a poorer 40
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%RSD for Hg. Arsenic %RSD was not determined due to replicate concentrations
being less than the method limit of detection (MLOD). Recoveries of arsenic, selenium,
and mercury in digested sample spikes ranged from 89 to 113% (Table 5). Analysis
spikes, conducted to check for enhancement or suppression of the analyte signal,
ranged from 94 to 108% recovery (Table 6). Blank equivalent concentrations were less
than the method limit of detection for all elements (Table 7). The instrument detection
limits and method limits of detection and quantitation are indicted in Tables 8 and 9.
The MLOD for As was higher than expected due to contamination in digestion blanks.
Finally, instrumental precision throughout analytical runs exhibited %RSDs < 8, which is
indicated in Table 10.

Quality Control: Semi-quantitative Scans

Within run precision was measured by the analysis of a reference solution every 10
samples, which resulted in %RSDs < 23 (Table 11). The triplicate preparation and
analysis of IAEA A-13 blood reference material produced %RSDs less than 44 (Table
12), except for Al, which was much worse at 103 %RSD. Digested sample spike
recoveries for blood were generally on the high side (Table 13) ranging from 102% to
139% and averaging 122%, excluding one Cu spike that was apparently contaminated.
Recoveries of elements from digested tissue reference or research materials are
indicated in Table 14. Recoveries generally ranged between 100% and 136% and
averaged 110%, excluding poorer recoveries for Ca, and K in IAEA A-13 animal blood
(162% and 157%) and K in NIST RM50 tuna (156%). Blank equivalent concentrations
(digestion blanks) are indicated in Table 15. The semi-quantitative data in Table 1 was
not corrected for this digestion blank background. Overall, quality control results were
considered within limits specified by ECRC.



Table 1. Concentrations” of elements in eagle whole blood samples determined by semi-quantitative scan.

629-39B833 6259-39834 625-39835 629-39836 629-39838 629-39839 629-39840 629-396841 629-39842 629-39843 629-39844 625-39845

*Concentration units ug/L for all elements except Na Mg.Ca, and K, which are mgiL.

EAs and Se delermined by flow injection hy“ride generation alomic sbSorph:n spaciron‘i'etry.

ECRC# ECRC# FECRC# ECRC# ECRC#' ECRC# ECRC# ECRC# ECRC# ECRCH# ECRCH¥ ~ECRC#

Element 14952 14853 14954 14955 14956, 14857 14958 14959 14960 14961 14562 14563
Li 4 5 3 3 4: <1 2 5 3 6 4 3
Be <1 L& I i <1 <1 <1 - < 4 <9 <1 <1 <1q <1
Na 3000 3000 3000 2000 SDDOE """" 3000 3000 3000 3000 3000 3000 3000
Mg 80 80 B0 :o] 90° B0 80 70 70 70 80 60
Al 200 200 700 300 200 100 300 &0 100 200 300 200
K 2000 2000 20007 2000 2000 2000 2000 2000 2000: 2000 2000 1000
Ca 100 100 100 100 100 100 50 100 100 90 80 100
Ti 3000 3000 3000 3000 3000° 3000 3000 2000 2000 3000 3000 2000
v 100 200 100 100 100 200 100 100 100 100 100 100
Cr 500 400 300° 300 400 400 400 300 300 300 300 300
Mn 70° 70 70 70 ~ 501 60 60 60 700 50 50 80
Fe 416000~ 378000 376000 371000 418000 332000 341000 319000 346000 328000 342000 286000
Co 6 3 3 5 6§ 4 3 1 3 2 3 6
Ni 60 20 B 30 20 30 10 5 30 2 100 40
Cu 600 600 S00° 800" 500/ 500 400 500 500 600 600 400
Zn 6000 BOOOD™ 7000 8000 800D 7000 7000 6000 6000 7000 7000 6000
Ga ¥ T 5 7 51 6 6 5 6 6 6 5
Ge 0.2 0.6 0.6 0.6 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 <01 < 0.1 < 0.1
As® 43.0 33.0 53.0 < 27.4 < 27.4; < 27.4 < 27.4 BB.O 60.0: 37.0 56.0 33.0
Se? 666. 730. 851. 808. 735, §65. 694, 762. 801, 824, 897. 644,
Rb 1000 1000 800 1000 20007 3000 3000 2000 2000 1000 800 800
Sr 200 200 200 200 100, 70 60 200 200 200 200 100
Y <1 <1 =1 <1 =17 <1 <1 <1 <1 <1 <1 <1
Zr 20’ 30 6 30 10: 7 ] 3 & 7 20 10
Nb <1 <1 <1 <1 <1 <1 <1 <1 <1 < <1 <
Mo 10 9 8 7 T [3 7 [ 7 30 9 6
Ru <1 <1 <1 <1 <1 <1 <9 <1 <1 <1 <1 <1
Pd < 0.1 <01 < 0.1 <01 < 0.1 <01 <.0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Ag 1 1 £ 1 : | 0.4 0.6 1 1 1 1 1
e Cd 3 1 1 20 0.2 2 <01 0.6 <01 < 0.1 2 1
= In <1 = < <1 e | <1 <1 wq = =3 | <1 <1
Sn 7 9 7 10 ] 7 4 6 6 4 9 5

L



Table 1. Concentrations® of elements in eagle whole blood samples determined by semi-gquantitative scan....(cont'd).

| ECRC¥ ECRC#¥ ECRC# ECRC# ECRC# ECRC# ECRC# ECRC# ECRC# ECRC# ECRCH# ECRCH

] 6205-30846 629-39847 629-30848 625-39849 625-39850 629-39851 629-39852 629-39853 629-39854 629-39855 629-39856 620-39857
| Element 14564 14965 14966 14967 14968 14969 14970 14971 14972 14873 14874 14975

: Li 4 3 6 3 3 1 <1 3 3 6 4 1
!' Be <] < q - =y <1 <9 < q <1 <1 < <47 < <14
] ' Na 3000 3000 3000 3000 3000° 3000 3000 3000 3000 3000 3000 3000
| Mg 80’ 80 80 B0 80 70° 70 70 80 70 70 80
! Al 600 200 100 100 70 70 40 100 100, 80 100 200
| K 2000 2000 2000 2000 2000° 2000 2000 2000 2000 2000 2000 2000
Ca 100 100 100 100 100 100 100 a0 100 90 90 100
! Ti 3000 2000 3000 3000 2000 2000 3000 3000 2000 2000 2000 3000
{ v 100 100 200 100 100 200° 300° 300 200 200 200 100
cr 300 400 400 300 300 300 300 400 300 300° 300 3000
Mn 80 80 80 90 - 500 70. © 40 50 40 50 40 1007
Fe 306000 331000 351000 ~ 358000 3250000 278000 328000 360000 3720007 305000 324000 364000
Co [ 2 7 2 10 2 2 4 3 10 6 2
[ Ni 20 1] 20 <1 40 4 5 9 10 10 10 10
! Cu 500 500 600 800 500 900 600 500 400 500 500 600
! Zn 6000 7000 7000 7000 7000 50000 ' 6000 6000 7000 5000 6000 7000
Ga 5 [3 [ 3 & 5 B 5 4 4 5 7
Ge <0.1 <0.1 <0.1 <01 <01 <01 0.4 <01 <01 <01 <01 <0.1
As® <27.4. 35.0 137. 108. 320 <274 <274 <27.4 <274 36.0 41.0 38,0
seb 505. 682,  7e4.  B67,  721., 838 699, 604, 595 689. 664. 688,
o i 01000 000 b0} 2000 300" 3000 2000 i) Porr—— St
Sr 100 100 100 100 200° 200 80 100 T 100 200 200 80
Y <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <4
Zr 20 10 30 5 10 3 7 10 5 30 20 6
Nb < i < Ty <1 B | < <1 <1 <1 <1 <1 <1
Mo 6 8 10 7 7 4 6 30 B ] g 7
Ru < 1 <1 <1 % ¥ <4 <1 <1 <1 <1 <1 <1 <1
Pd <01 <0.1 <01 <0.1 <01 <0.1 <01 <0.1 < 0.1 <01 <01 <01
Ag 1 1 1 1 1 0.4 0.6 0.8 0.6 1 08 06
. Cd <01 <01 04 0.8 06 06 0.6 2 1 0.4 1 0.6
= In <1 <1 <1 <9 <4 <1 <1 <1 <1 <1 < 1 <1
| Sn 4 5 r 3 5 5 3 10 4 5 7 7

*Concentration units ug/L for all elements except Na Ma Ca, and K, which are mg/L.
PAs and Se determ ined by flow i'nje'é'tiﬁﬁuﬁﬁar'rde generavon alomic absorpron spaél.rométry




Table 1. Concentrations® of elements in eagle whole blood samples determined by semi-quantitative scan....(cont'd).

625-39858 629-39859 629-39860 629-35861 629-39862 £25-39863 629-32120 629-32122 629-33938 628-32125 629-33934

*Concentration units u-g.'L'lo'r allelements e'i\:epl'Na.M; Ca,and K. which are mgiL,

b4s and Se determ ined by flow injection hydride generation atomic absorptizn spectromelry.

ECRC# ECRC# ECRC¥ ECRC# ECRC# ECRC# ECRC¥ ECRC# ECRC#¥ ECRC# ECRC#H

Element 148976 14977 14978 14979 14980 14981 14982 14983 14564 14885 14986
Li 29 2 1, 4 3 4 5 3 2 2 2
Be <1 <1; 4 <1 <4 1 <1 <1 1 2r <1
Na 3000 3000 3000 3000 3000 4000 3000 3000 3000 3000 3000
Mg BO. 80 BOD 100 80 50 B0 BO 80 80 BO
Al 100 80 20 80 80 500 200 100 100 300 60
K 2000 2000 2000 2000 2000 1000 2000 2000 2000 2000 2000
Ca 80 g 100 100 100 100 100 100 100 80 80
Ti 3000 3000 3000 2000 2000 2000 3000 2000 2000 3000 3000
v 100 100 100 100 200 100 100 100 200 100 100
Cr 300 300 300 400 300 200 300 300 400 300 400
Mn BO T 60 60 70 40 40 80 50 40, 60" 50
Fe 362000 416000 335000 420000 368000 217000 374000 322000 372000 401000 369000
Co 1 3 5 3 5 2 5 4 1 4 2
Ni 4 20 10 6 20 10 20 20 6 8 T
Cu 600 500 500 600 600 500 600 500 500 1000 500
Zn 8000 7000 7000 7000 6000 5000 6000 7000 - 7000] 8000 7000
Ga 6 6 5 5 5 4 5 5 6 6 6
Ge <01 0.2 < 0.1 <01 <01 <01 <0.1 <01 < 0.1 <01 < D1
Ast < 27.4 167. 340 < 27.4 30.0 <274 <274 <274 <27.4 <274 <274
Se® 7317 850,  579. 670. 611. 498. 661. 708. 696, 924, 634,
Rb 20000 900 2000 1000 1000 800" 1000 1000 1000 2000 1000
Sr 40 100 100 200 200! 100 100 100 100 100" 100
Y < < i < <1 <1 <1 <1 <1 <1 <1 <1
Zr 7 10 7 6 B 10 10 8 7 | 7
Nb <1 <1 <1 <1 <1 <1 <1 <1 <1 < 1] <1
Mo 6 8 8 8 9 30 10 9 8 T 8
Ru <1 <1 <1 < 1 <1 <1 <1 <1 <4 <1 <1
Pd <01 <01 <01 <01 <01 < 0.1 < 0.1 <01 <01 <01 <=0
Ag < 0.1 0.8 0.8 0.6 0.6 1 0.8 0.6 0.8 0.8; 2|
2 Cd oz 1 <0.1 <01 08 08 10 0.4 0.4 <01 0.2
In <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <y
Sn 4 5 4 4 3 9 3 7 3




Table 1. Concentrations® of elements in eagle whole blood samples determined by semi-quantitative scan.....(cont'd).

629-39833 629-39834 629-39835 629-39836 629-30838 629-39839 629-39840 629-39841 629-39842 629-39843 629-39844 629-39845
ECRC# ECRC# ECRC#¥ ECRC# ECRC# ECRC# ECRC# ECRC# ECRC# ECRC# ECRC#¥ ECRC#H
Element 14852 14853 14854 14955 14956 14857 14958 14959 14960 14961 14562 14963

Sb 2 1 0.6 2 0.2 X} 0.6 0.4 0.4 2 1 1
Te <01 <01 < 0.1 <0.1 <01 <01 <01 <01 <01 <01 <01 <01
Cs b ¥ g o ety 5 g 4 8 a7 1 4y
Ba 80 100 80 80 70 80 70 70 80 70 80 80
La 0.6 0.8 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.8 0.8
Ce 4 5 4 5 § 5 4 4 5 5 5 6
Pr 0.2 < 0.1 <01 0.2’ <01 <01 < 0.1 <01 <01 <01 <01 <01
Nd <01 0.4 <01 0.4 <0.1 0.4 0.2 <0.1 0.2 <0.1 0.2 0.2
Sm < 0.1 <01 <01 < 0.1 <01 <01 <= 0.1 <01 < 0.1 <01 <01 <01
Eu < 0.1 <01 <01 <01 <01 <01 <0.1 <01 < 0.1 <0.1 <01 < 0.1
Gd < 0.1} <01 <01 <01’ < 0.1, =01 < 0.1 < 0.1 < 0.1 < 0.1 <01 < 0.1
Tb <0.1; <01 <01 <01 <0.1 <01 < 0.1 T<01 7 <01 < 0.1 <01 < 0.1
Dy < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 <01 <04 < 0.1 <01 <01 <01 <0.1
Ho <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <0.1 < 0.1
Er <01 <01 <01 <0.1 < 0.1 <01 < 0.1 <01 < 0.1 <01 <041 <01
Tm <0.1 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01
¥b <D <01 < 0.1 <01 <01 =01 < 0.1 < 0.1 <01 <0.1 <0.1 <01
Lu < 0.1 <01 <0.1 <01 <017 <01 <01 <01 < 0.1 < 0.1 < 0.1 <01
Hi 0.4 0.6 <0.1 0.6 0.4 <04 <0.1 <01 <01, “0.2 <0.1 0.4
Ta 2 0.8 0.6 0.8 06 02 0.2 0.2 - ~2] 0.8 0.4
w <0.1 < 0.1 <01 0.2 06 <0.1 <0.1 < 0.1 <01 <01 <01 <01
Re < 0.1 <0.1 <01 <01 <01 <01 < 0.1 < 0.1 <01 <01 < 0.1 <01
Os <0.17 <01 < 0.1 <01 <01 < 0.1 < 0.1 <01 <01 <01 <01 <01
Ir < 0.1 < 0.1 <01 <01 < 0.1 <01 < 0.1 < 0.1 <01 <O <01 <01
Pt <01 <01 < 0.1 <01 <01 < 0.1 < 0.1 <01 <01 <01 <01 <01
Au 7 7 5 4 5 4 2 3 2 20 9 &
T <01 <01 <01 < 0.1 <01 <01 <01 <01 < 0.1 <01 < 0.1 <01
Hg® 99.6 110. 122, 129. 164, 1372. 1548, 152. 145. 85.5 v 46.4
Pb 30 30 10 50 40 20 10 20 20 20 30 20
Bi <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
A <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

*Concentration units ug/L for all elements except Na Mg Ca, and K, which 2re mg/L.
*Hg determined by flow injection cold vépcr atomic atbsorplion spectromeiry.




Table 1. Concentrations” of elements in eagle whole blood samples determined by semi-quantitative scan...(cont'd).

628-39B46 629-39847 629-39848 629-39849 629-39850 629-39851 629-39852 629-39853 620-39B54 629-39855 629-39856 629-39857

ECRC# ECRC# ECRCH ECRC# ECRC# ECRC# ECRC¥ ECRC¥ ECRCH# ECRC# ECRC¥ ECRCH¥
Element 14964 14965 14966 14567 14968 14869 14870 14971 14972 14973 14974 14975
Sb 0.6 <01 0.4 06 0.4 2 0.2 3 0.8 0.8 1 0.4
Te <01 =01 <0.1 <01 <01 <01 <01 <01 <DA <01 < 0.1 <01
Cs 1 < {7 1 1 2 2 2 3 3 <1 <1 <1
Ba BO, 80 80 BO 70 S0 B8O 80 70 70 B8O i1
La 0.8 1 06 0.6 0.4 2 0.4 0.6 086 0.6 06 0.4
Ce 5l 5 <] 4 3 3 3 4 3 3 4 4
Pr 0.2 0.2 <01 0.2 0.2 <0.1 0.2 0.2 < 0.1 <01 <0.1 < 0.1
Nd 0.6 0.6 0.2 <01 <01 <0.1 <01 0.2 0.2 0.2 <01 < 0.1
Sm < 0.1 <01 <01 <01 <01 <01 <01 < 0.1 <01 <01 <01 < 0.1
Eu <01 <0.1 <01 <01 < 0.1 <01 <01 <01 <01 <01 <01 < 0.1
Gd < 0.1 <0 <01 <01 <01 <01 <01 <0.1 < DA < 0.1 <01 < 0.1
T T 0.4 <01 AT <01 <01 <0y <01 <01 <01 <01 <01 < 0.1
Dy <01 <01 <D <01 <D1 <01 <01 <01 <01 <01 < 0.1 <01
Ho <01 <0.1° < 0.1 <01 <0.1 <01 <01 <01 <01 <01 =01 <0.1
Er <01 <01 < 0.1 <01 < 0.1 <01 <01 <01 <04 <01 <01 < 0.1
T Tm <091 < 0.1 A | <04 <03 <01 <04 <01 <01 "<0DA =01 <01
Yb <0.1 <01 <01 <01 < 0.1 <0.1 <01 < 0.1 <01 <01 <0.1 < 0.1
Lu <01 < 0.1 <01 <01 < 0.1 < 0.1 <01 <01 <01 < 0.1 <01 <01
Hf 0.6 0.2 0.4 < 0.1 < 0.1 <01 <01 <01 < D1 0.8 0.6 < 0.1
Ta 0.2 047 0.2° 0.2 0.2 02 0.2 2 - 086 0.4 0.4 0.2
w 4 2| <01 <01 0.2 < 0.1 0.2 <01 0.2: 0.2 < 0.1 <0.1
Re < 0.1 <0.1; < 0.1 < 0.1 <0.1] <01 <0.1 < 0.1 L <0.1 e I R |
Os < 0.1 <01 < 0.1 <01 <01, <01 <0.1 < 0.1 <01 < 0.1 <01 <01
Ir <01 <01 < 0.1 <01 <01 <01 <01 <01 < 0.1 <01 <01 <01
Pt <0.1 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01
Au 4 4 3 3 2 3 5 20 7 5 4 3
m < 0.1 <01 < 0.1 <01 <01 <01 <01 < 0.1 <01 <01 < 0.1 < 0.1
Hg® 459 58.2 136. 1B4. 276. 413, 845. 911. 756. 104. 127. 58.5
Pb 20 20 20 20 20 40 6 20 10 30 30 30
o Bi <1 <Y <1 <1 <1 <1 Lk <1 <y <1 24 <4
= 4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

*Concentration units ugl/L for all elements except Na Mgz Ca, and K, which e mgiL.
*Hg determined by flow injection cold vapor atom ic absarption spectrometry

Fin



Table 1. Concentrations® of elements in eagle whole blood samples determined by semi-quantitative scan....(cont'd).

629-39858 629-39859 629-39860 625-39861 629-39862 629-39863 629-32120 629-32122 629-33938 629-32125 629-33934
ECRC# ECRC# ECRC# ECRC# ECRC# ECRC# ECRCH# ECRCH ECRC# ECRC# ECRCH
Element 14976, 14977 14578 14979 14980, 14981 14982 14983 14984 14985 14986

Sb 0.2 08 0.4 0.2° 0.2 2 1 0.6 1 04 0.4

Te < 0.1 <01 <017 <01 < 0.1 <01 <01 "< 0.1 <01 < 0.1 <01

cs <1 i - gt 1 a1 1 ¥ i g <4 1 =7

Ba 70: 90 70 70 80° 300 1] 70 90 B0 S0

La 0.8, 0.6° 0.4 0.4 04 0.4 0.8 0.4 0.6 0.8 04

Ce 4 5 3 4 4 5 6 5 6 6 6

Pr <01 7 0.2 <01 <0.1 <01 0.2 0.2 - 0.2 <01 0.2 < 0.1

Nd 0.4 0.2 0.2 0.2 <01 0.2 0.4 <01 <01 0.2 0.2

Sm =01 < 0.1 < 0.1 <01/ =0.1 <01 <01 <01 <01 <01 <01

Eu <01 <0.1 <01 <01 <017 <01 < 0.1 <0.1 <0.1 <0.1 < 0.1

Gd <01 <01 <01 <01 <0.1° <01 <0.1 <01 <01 <01 <01

- Tb <01 <01 <01 <01 <01 <01 <01 <01 =01 <01 < 0.1

| " Dy <01 <01 <01 < 0.1 < 0.1 <01 <01 <01 <DA <01 < 0.1

f Ho < 0.1 <01 <0.1 < 0.1 < 0.1 < 0.1 <01 < 0.1 < 0.1 <041 <01

Er <01 <01 <01 <01 <0.1 < 0.1 <041 < 0.1 < 0.1 <01 <01

Tm <01 <01 <01 < 0.1 <01 <01 <01 <0.1 <017 0T =0

Yb <01 < 0.1 < 0.1 <01 <01 <01 <01 <01 <041 <01 <01

Lu <01 <DA1 < 0.1 <01 < 0.1 <01 <04 <01 =01 < 0.1 < 0.1

Hf < 0.1 <01 <0.1. <01 0.2 <01 0.2 <01 <01 <01 <01

Ta 0.2 0.2 0.2 0.2 0.2i 7 0.8 06 0.4 0.4 0.2 0.2

W <0.1 0.2 <0.1 <01 <01 <01 04 TT0Y 0.2 0.2 < 0.1

Re < 0.1/ <01 <01 <01 < 0.1} <01 <01 <01 <01 <01 <01

Os <01 <01 < 0.1 <01 <01 <01 < 0.1 <01 <01 <01 <01

Ir <01 < 0.1 <01 <01 <01 <01 <01 < 0.1 < 0.1 <01 <01

Pt < 0.1 < 0.1 <01 < 0.1 <01 < 0.1 < 0.1 <01 <01 <01 <01

Au 3 2 2 1 3 20 7 -] 4 3 3

m < 0.1 <01 <01 <01 < 0.1 <01 <01 <01 < DA <01 = 0.1

Hg® 57.5 131, 287. 150, 146, 38.5 98.6 76.2 54.2 283, 114,

Pb 20 20 10 20 20 10 30 20 30 30 20

_H‘Bi' <1 <1 <1 <1 <1 = <t <1 1.00 <1 <1

] 8y <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
*Concentration units ug/L for all elements eiceptﬂa,Mg.Ca, and K, which are mafl. >

ng determined by flow injeclion cold vapor alomic absorption s pectrom ety




Table 2. Performance of NBS 3100 series solutions used for instrument calibration
during mercury, arsenic, and selenium analysis.

Run Ref. Actual Meas Meas % Emor % Emor  ISOP® Oper
BID® Ele. | Date Material Conc  Conc1 Conc2 1 2 Init.

H i
10/6/97 | Hg  10/117/97 NIST 3133  10. 10.06 10.21 0.6 2.1 C5.157 MJW
T 10128/97 As | 11/4/97 "NIST 3103  10. 9.78 10.06 = -2.2 06 C5.172 MW
10/28/97 Se 11/10/97 NIST 3149 5. 5.13 4.74 2.6 53 C5171 T MW

*BID = Block Initiation Date; a date assigned 1o each member of a group of sam ples thal will identify the s:arnpta as
member of the group or "block." . N |

®ISOP = instrument e ting procedure.
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Table 3. Concentration of mercury, arsenic, and selenium in various reference and/or research materials. Measured

concentrations (Meas. Conc.) expressed as Hg/g unless otherwise specified.

Meas. Reference Upper Lower Pass/ Prep Prep Oper.
BID* Ele. QC# Conc. Material Matrix Limit Limit Fail S0P Init. ISOP® Init.
10/6/97 Hg 2 218 ECRC STRIPED BASS® FISH (WHOLE) 2.77 1.75 + C5.94h MJW  C5.157 MW |
10/6/197 Hg 53 1.00 NIST RM50¢ TUNA FISH FILLET 1.05 0.85 + C5.94h MJW  C5.157 MJIW
10/28/97 As 2 3.09 ECRC STRIPED BASS FISH (WHOLE) 3.70 2.70 + C5.26 MJW ' C5.172 MJW
10/28/197 As 53 256 NISTRM50 TUNA FISH FILLET  3.70 2.90 - C5.26 MJW  C5.172 MJW
10/28/197 Se 2 2.37 ECRC STRIPED'BASS FISH (WHOLE) 246 206  +  C526 MJW  C5.171 MJW
10/28/197 Se 53  3.80 NISTRMS50 TUNA FISH FILLET ~ 4.00 3.20 + C5.26 MJW  C5.171 MIW
10/28/97 Se 43 0.27 IAEA A-13* BELOOD 032 0.16 + C5.26 MJW  C5.171 MJW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a

member of the group or "block.”

®ISOP = instrumental standard operaling procedure.

fECRC STRIPED BASS = Environmental and Contam inants Research Center research malerial: whole striped bass powder.

#NIST RM50 = National Institute of Standards and Technology tuna research material RM50.
“IAEA A-13 = International Alom ic Energy Agency Certified Reference Material: freeze dried animal blood A-13 {not certified for As or Hg).
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Table 4. Percent relative standard deviation from triplicate preparation and analysis of samples for
mercury, arsenic, and selenium.

Prep. Oper.

BID* Ele. Matrix  Rep1  Rep2  Rep3 Mean Units sp® %RSD® PSOP? Init. ISOP* Init.
10/6/97 = Hg BLOOD 9.27 13.8 21.0 147 | nglg 5.92 40, | €584  MJW  C5.157 MJW
10/28/97 As  BLOOD  -1.96' 0.00' -3.98' -1.98" ngig | 199 ! C526  MJW  C5172 T MW
10/28/97  Se BLOOD 0.27 0.26 0.26 0.26 uglg 0.007 27 | C526  MJW T C5171 MW

*BID = Block Initiation Date: a date assigned 1o each member of a group of samples that will identify the sample as a
member of the group or "block.”

bSD = standard deviation.

€% RSD = percent relati\}e standard dewation

‘PSOP = standard operating proc.eﬁufe used for chemical preparation of sample.

"% RSD invalid due to replicate concentrations being below method lim it of detection.
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Table 5. Percent recoveries of mercury, arsenic, and selenium in digested spikes.

1 2 3 4 5 6 7 8 9 10
BID* Ele. Spike Amt.® Matrix Total ug° Bkgd.! Spk/Bkdg® Spk/Bkg? % REC' PSOP Prep. ISOP Qper.
Form " ug Meas. wg sD Init. ' Iit.

10/6/97 Hg Hg+2 1. ANIMAL BLOOD 1.14 0.003 333, 826. 113 C5.94h MJwW C5.157 M JW
10/6/97 Hg Hg+2 2, ANIMAL BLOOD 2.27 0.003 667. 1667. 113, C5.94h MJW C5.157 MJw
10/6/97 Hg Hg+2 1. BLOOD BLANK 1.02 0.000 20000. 15552, 102, C5.94h MJw C5.157 © MJW
10/6/97 Hg Hg+2 2. BLOOD BLANK 2.09 0.000° 40000, 31104. 104. C5.94h MJW CE.457 MJw
10/6/97 Hg Hg+2 1. BLOOD BLANK 0.5862 0.000 = 100000. 2257. 96. C5.94h MJW ~  C5.157 MJW
10/6/97 Hg Hg+2 % BLOOD BLANK 2.12 0.000 = 200000, 4515, 108. C5.84h MJW C5.157 MJW
10/28/97 As (CH3)4As] - ANIMAL BLOOD 1.89  .0,001 ©  2000. 2000, g5, C5.26 MJW C5.172 MW
10/28197 ©  As As+3 20. ANIMAL BLOOD 195  -0.001  20000. ' 20000. 98. C5.26 MJW C5.172 MJW
10/28/97 As (CH3)4As! 2. BLOOD BLANK 1.80 0.007 286. 225, 90. C5.26 MJw C5.172 MJIW
10/28/97 As As+3 20. BLOOD BLANK 17.8 0.007 2857. 2250, 89. C5.26 MJW C5.172 MJW
10/28/97 Se SeMETH 2 ANIMAL BLOOD 2.19 0.133 15, 565. 103. C5.26 MJwW C5.171 MJw
10/28/97 Se " Se+4 20,  ~ ANIMAL BLOOD  21.05 0.132 152. 5698, 104, C5.26 MJW C5171 © NwwW
10/28/97 Se SeMETH ™ 2. BLOOD BLANK 1.86 0.001 2000. 1081. 93. C5.26° MJw C5.171 MW
10128197 Se Se+4 20. BLOOD BLANK 19.7 0.001 20000. 10811. 99, C5.26 MJW C5.171 MJw

*BID = Block Initiation Date: a dale assigned to each member of a group of samples that will identify the sample as a member of the group or "block.”

bamiug = the absolute microgram {ug)amountof the spiké in the form listed in column 3 which was added 1o a sample.

®Tolal pg Meas. = the microgram (ug) of the analyte in the sérﬁpia spike measured by the instrument (spike + baékéi’bun'd]}.

iapiu'ﬁhgd = the ratio of the spike amount added (column 4) divided bythe mean sam ple background concentration (column 7).

'%REC = Tot'al'ug Meas. (column 6) - Bkgd. pg tcﬁlurnn Tr"} divided bythe AmL ug (column 4) X 100.




Table 6. Percent recoveries of mercury, arsenic, and selenium in analysis spikes analyzed as matrix suppression or
enhancement checks.

Analysis Spk. Aml. Vol Effec. Bkgd. Total %REC' SOP Prep. ISOP Oper.
BID® Ele. Matrix Units ng® . Conc.® Conc? Conc* Init, Init,

10/6/97  Hg BLOOD  ng/mL 0.05 5. 10. 6.41 15.85 94, C5.94h MIwW C5.157 MJw
10/6/97 Hg ' BLOOD  ng/mL 0.05 5. 10. 2.90 13.74 108. C5.94h MJW C5.157 MJW
10/28/97  As~  BLOOD " ng/mL™ 0107 10 10. 0317 771030 10007 €526 MIW C5.172 MJW -
10/28/97 As  BLOOD ' ng/mL 0.10 10. 10. 0.60 10.74 101. C5.26 MJW C5.172 MJwW
10/28/97 Se BLOOD = ng/mL 0.05 10. 5. 5.04 10.45 108. C5.26 MW C5.171 MJW
10/28/97 Se BLOOD  ng/mL 0.05 10. 5! 594 1.1 103. C5.26 MIW C5.171 MJIW

*BID = Block Initiation Date: a date assigned 1o each member of a group of sam ples thal will identify the sample as a member of the group or "block "

® Spk Amt. g = the absolute microgram (ig) am ount of the spike in the form listed in column 3 which was added lo a sample.

“Efiec. Conc. = the Spike Am1 divided b_y-ihe total solution valume.

“Bkgd. Conc. = the measured concentration of the sample prior 1o spiking.

*Total Conc. = the measured concentration of the spiked sample (spike + background).

"%REC = percent recovery.
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Table 7. Blank equivalent concentrations (BEC) of mercury, arsenic, and selenium for procedural blank solutions
analyzed as part of a sample group or "block.”
Soln. Soln 1 Soln 2 Soin 3 Dil. Mean Sample Mean BE BEC SD Prep.
BID* Ele. Matrix Units Conc. Conc. Conc. Vol Conc.? Vol.® ng/mL ng/mL  PSOP Init.

1076/97 Hg " BLOOD ng/mL 0.005 0.004 -0.001 20.2  0.00267 1.0 0.054 0.065 C5.94h MJW
10/6/97 Hg BLOOD ng/mL 0.025 -0.010 -0.016 202 000033 10 - 0.007 0.447 C554h MW
10/28/97 As BLOOD ng/mL  -0.050 0.130 0.030 100.  0.03667 1.0 367 9.00 C5.26 MW
10/28/87 As  BLOOD ng/mL 0040 0.170 0.000 100.  0.07000 1.0 7.00 8.90 C5.26 MW
10/28/97 Se | BLOOD ng/mL  0.041 0.004 0.038 100.  0.02767 1.0 2.80 2.10 C5.26 MJW
10/28/87 Se  BLOOD = ng/mL 0.023 0.006 -0,014 100. 000500 ° 1.0 0.50° 1.80_ 0526 MJW

"BID = Block Initiation Dale a date assngned to each member of a group of sampiles that will identify the sample as a member of the group or "block.”

"Mean Conc. = the mean solution concentration of the procedurar blanks fora block,n= 3,

cSample Vol. =

16

volume {(mL) used for BEC calculation.




Table 8. Instrument detection limit for mercury, arsenic, and selenium.

Std. Std Std Std Oper.

BID  Run Date* Ele Conc.® SD 1< sD2 SD3 DL? Units S0P Init.
10/6/97  10/24/97 Hg 0.25 0.00850 0.01707 0.02116 0,047 ng/mL C4.95 ng/mL
10/28/97 11/6/87 = As 1.0 0.07050 0.11865 006589  0.255 ng/mL C4.95 ng/mL
10/28/97 ° 8/18/97 = Se 0.40 0.01976 " 0.02430 003055 0,075 ng/mL C4.95 ngimL
10/28197  11/6/97 As 1.0 0.07050 0.11865 0.06589 0.255 ng/mL C4.95 ng/mL

*date of 3rd cons eculive day analysis, foliowing which IDL was com puted.

Pconcentration of low level standard used in analysis, in ppb.

“standard dewviation from analysis of standard 7 consecutive limes in one day.

“IDL = instrum en detection hm i, com puted as 3 imes the mean of slandard dewations
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Table 9. Limit of detection (LOD) and limit of quantitation (LOQ) values for mercury, arsenic, and selenium.

Sample Blank Prep. Oper.

BID* Ele.  Matrix  W/D/LY sp¢  sp¢ LOD® Loq' PSOP  nit. ISOP nit.  Units
10/6/97 Hg BLOOD L 0.423237 0.065 1.28 424 C59%h MJW | C5.157 MJIW ng/mL
10/28/97 ©  As BLOOD L 1527525 98.02 274 906 C5.26 MJW™  C5172 © MJW ng/mL
10/28/97 Se BLOOD L 1.006645 2.06 687 22.7 €526  MJW C517T1 ° MW ng/mL

®*BID = Block Initiation Date: a date assigned to each mem ber of a group of sam ples thal will identify the sam ple as 8 mem ber of the group or "block.”

Bwion - \oﬁ{ dry;-or Iéﬁuir.l (;:;Hing sam ple s'lals'}'.
‘Sample"SD = the standard dewation of low level sam ple concentatons.

*LOD = lim it of detection calculaled as:
3[5SD,? + SD, %2
where SDy = standard deviation of the blank and 5D, = standard deviation of a low level sam ple,

LOQ = lim it of quantitstion calculated as 3.3 XLOD. Values between LOD and LOQ have poorer accuracy and thus poorer reliability.
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Table 10. Instrumental precision and sensitivity within an analytical "run" for mercury, arsenic, and
selenium determined by cold vapor or hydride generation techniques.

Run Std. Vole Initial Mean #of Char. Cper.

BID® Ele. Date Conc.® (i)  Abs/Read Read®  checks ~ sD* %RSD'  Mass? ISOP Init.
10/6/97 Hg  10M7/97 " 5. 500 0.088  0.08080 10 0.005043 5.5 N/A C5.157 MW
10/28/97 As 11/4/97 10. 500 0.104  0.11645 11 0.008371 7.2 NIA C5.172 MW

10/28/97 Se  11/10/97 5. 500 0.135  0.14627 15 0.004234 29 NIA C5.171 MJIW

*BID = Block Initiation Date: a dale assigned 1o each member of a group of sam ples that will identifythe sample as a member of the group or "block "
bS1d. Cone. = units in ppb unless otherwise noted. )

Eviol (uL) = microliters of s1andard njected into graphile furnace.

“Mean Read = units arﬁ B'bsoﬂlsa;;e.. c:.:ll;l;:enlr.stian..or inle.nsilydepenainu upon instrumentation used.

SD = standard deviation. )

"%, RSD = percent relative standard dewviation,

SChar. Mass = picograms of the analyle that will give 1% absorption (applicable for graphite furnace lechnigues only).

19




Table 11. Percent relative standard deviation from repeated analysis of Trace Metals
in Drinking Water Standard® during blood run. Results expressed in ng/mL.

Actual Mean

Element Run #1 Run#2 Run#3 Run#4 Run#5 Run# Run#7 Run#8 Conc Conc sSD % RSD
Li 15. 15. 16 20. 20. 21, 20. 18, 20. 18, 26 15,
Be | A 18. 18. 20. 18, 21. 20 20. 20. 18, 1.4 7.6
Na 5248. 5572, 5723, 6334, 6373 6781, 6582 6281, 6000. 6007, 579. 9.6
Mg T741. 7843, B242. B856. 8260 5886. 9412 8772, 8000. 8638, B47. a8
Al 102. 1 - 108, 17 113 124, 124, 118, 120. 110, 9.4 85
K 2646. 2831. 3030. 3288. 3150, . 3416, 3414, 2500. 3044, 264. 8.7
Ca 36564, 34779. 36645, 40586. 41648, 46627. 44375. 43661, 35000. 39475. 4374, 11.
v 30. 29. 32, 33. 3. 36. 36. 35. 30. 32, 24 76
Cr 18. 19. 21. 23, 3| = 23. 22. 20 21, 21 97
Mn 7. 38. 42, 41. 44, 44 48, 45, 40, 41, 31 7.6
Fe 131, 123. 151, 112. 118, 141, 147. 142, 100. 128. 15, 1.
Co 23. 23, 26. 28, 28. 28, 28 29, 25, 26, 25 9.6
Ni 60. B1. B4, 67. 68. 72, B9. 67. 60. B5. 47 73
Cu 16. 16. 19. 20. 20 21, 21, 20. 20. 18. 23 13.
Zn 56. 56. 63, 69, 8S. T 1. 69, 70. 64, 7.0 11,
As B8. 66, 75. 83. B1, 78. 78. 77. BO. 75. 6.8 91
Rb B4 B.4 5.4 96 94 83 26 9.7 10. 9.1 0.5 6.0
Sr 206, 227. ~ 230, 238. 218 265. 268, 235, 250. 3. 20. 87
Mo 91, 84 88, G4, 101, 101, 96. " 85, 100. 85, 6.5 69
Ag 1.9 1.7 19 1.9 1.8 1.8 1.9 1.8 20 1.8 0.1 40
Cd 95/ 9.4 85 8.5 10 85 2.1 9.7 10. 9.6 03 s
Sb 10. 8.8 10.3 8.4 83 8.3 9.2 99 10. 95 0.5 57
Te 30 a1 32 3.2 3 3.2 31 31 30 31 0.1 3.0
Ba 41. 48. 4B 47. 45 48. 48, 49, 50. 46 =7 58
Pr 11, 10. 11 10. 10. 10. 10. 10. 10. 10. 05 54
Th 11. 10. 10. S8 87 86 10. 1. 10. 10. 0.5 54

- Tm 10. : 8.6 1" 10. 10 10. 9.3 10. 10. 10. 05 48

=" Ta 9.4 85 a8 sS4 B4 7.9 7.0 5.7 10. 88 0.7 82
Au 10. 58 10, 8.5 71 6.6 48 6.0 10. 8.0 18 22
Tl 10. 9.7 10 10. a7 10. 10. 8.3 10. 10. 0.3 3.0
Fb 41, 38, 40, 42, 42, as. 42, 38, 40, 40, 1.6 3s
Bi 8.5 9.0 89 8.5 86 9.4 9.4 8.8 | 9.3 05 48
U 10. 9.9 1, 11. 10. 10. 8.9 9.6 10. 10, 0.3 31

"High Purity Trace Metals in Drinking Water, Cat # CRM-TMDW, Charlestan, SC.. Pr, To, Tm, Ts, and Au
manuallvadded tatepresent rare eafth areaofmass spectralran-e
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Table 12. Percent relative standard deviation from the triplicate preparation and analysis of a blood sample.

IAEA IAEA IKEA IAEA IAEA IAEA
A-13, A-13 A-13 A-13 A-13 A-<13!
Element Rep1! Rep2 Rep2 Mean 5D %RSD Element’ Repi Rep2’ Rep2 Mean 8D %R{D
Li <1 <1 <1 - — - Sb <01 <0.1 <01 —_— - -
Be <1 <1 <1 —_ —_ —_ Te <0.1 <01 <01 — -— —_—
Na 20000 10000 10000 13333 5774 43 Cs <1 <1 <1 - - -
Mg 100 < 100 100 - - - Ba <1 <1 <1 — - -
Al T 2 0.7 3 33 103 La <01 <01 <01 — - -
K 3000 3000 4000 3333 577 17 Ce <01 <01 <01 - — -
Ca 400’ 400 400 400 0 0 Pr <01 <01 <01 - - —_
Ti 2 - 2 2 00 0 Nd <01 <01 <01 - - -
v 0.5 06 1 0.7 03 38 Sm <01 <01 <01 - - -
Cr 2 2 1 2 06 35 Eu < 0.1 <01 <01 - - -
Mn 0.1 <01 <01 - - - Gd <01 <01 <01 - - -
Fe 3000 2000 3000 2667 577 22 To < 0.1 <01 <01 - e —_
Co <01 <01 <01 = - - Dy <01 <01 <01 - - -
Ni <1 <1 <1 - - - Ho <01 <01 <01 —_— - -
Cu 5 5 5 5 00 Er < 0.1 <01 <01 - - -
Zn 10 10 20 13 58 43 Tm <01 <01 <0.1 — - -
Ga =01] < 0.1 <01 —_ — -— Yb <01 <01 <01 — -— -
Ge <0.1 <0.1 <0.1 — - —_ Lu <01 <01 <01 —_ - -
As <01 <DA <0.1 - — — Hf <01 <0.1 <0.1 —_ — —
Rb 3 3 2 267 06 22 Ta <01 < 0.1 <01 —- -— -
Sr <1 8 | <1 — — — w <01 <01 <0.1 — - -
Y <1 <1 <1 —_ - - Re < 0.1 <01 <01 —_ — —_—
Zr <1 <1 <1 — - - Os <01 <01 <01 — —_ —
Nb <1 <1 <1 - - —_ Ir <01 < 0.1 <01 - - -
Mo <041 < 0.1 <01 — - — Pt < 0.1 < 0.1 <01 — - -
Ru <1 <1 <1 — - - Au <01 <01 <01 - - -
21 pd <01 < 0.1 <01 - - - T <0.1 <01 <0.1 - - -
Ag < 0.1 < 0.1 <01 — — —_ Pb <1 <1 .t - = s
cd <01 < 0.1 =01 - — -— Bi <1 <1 <1 -y e =¥
In <1 < 1 <1 — - - u <1 <1 < 1 - - .
Sn <01 < 0.1 <01 — —_ —




Table 13. Recovery of elements spiked into blanks or reference blood material prior to acid digestion.

a. Method Blank 1 (low splke)

b. Method Blank 1 {high splke)

Spike  Bkgd Spki/Bkgd Total % Spike Bkgd  Spk/Bkgd Total %
Element Conc {ug/mL)Conc (ug/mL) Ratio Conc (ug/mL Recowery Element Conc (ug/mL) Conc (uglfg) Ratio Conc (ug/g) Recowery
Cu 1.0 0.045 22, 1.2 119, Cu 2.0 0.045 44 49 245,
Zn . 10. -0.049 204. 10. 102. 2n 20. -0.049 407. 22. 11,
Cd 1.0 0.001 833. 11 115. Cd 20 0.001 1667. 23 17,
Pb 1.0 0.009 108. 14 139, Pb 20 0.009 216. 27 136.
c. Digestion Blank 1 (low spike) d. Digestion Blank 2 (high splke)
Spike Bkgd Spk/Bkgd Total % Spike Bhkgd Spk/Bkgd Total %
Element Conc (ug/mL)Conc (ug/mL) Ratio Conc (ug/mL Recovery Element Conc (uglg) Conc (ug/g) Ratio Conc (ug/g) Recowvery
Cu 10777 0,008 205, 1.3 133, Cu 20 0.005 411, 28 138.
Zn 10. -0.022 445, 12. 125. n 20. -0.022 880. 24. 118.
Cd 1.0 0.000 2500. 1.2 118. Cd 2.0 0.000 5000. 24 120.
Pb 1.0 0.007 147, 1.3 131 Pb 20 0.007 294, 28 142,
e. |AEA A-13 (low spike) f. IAEA A-13 (high splike)
Spike Bkgd  Spk/Bkgd  Total % Spike Bkgd Spk/Bkgd Total %
Element Conc (ug/g) Conc {uglg) Ratic Conc (ug/g) Recowery Element Conc (ug/g) Cone (ug/g) Ratic Conc (ug/g) Recowery
Cu 49 5.1 % 1. 118, Cu 9.8 5 2. 18, 130,
Zn 49, 16. % 76. 123. Zn 98. 16. B. 122. 108,
. Cd 49 0.006 783, 6. 116, Cd 9.8 0,01 1566, 11.3 116.
22 pp 49 0.29 17 6. 114, Pb TR 0.28 24, 12. 116,




Table 14. Recovery of elements from tissue reference materials.

a. ECRC Striped Bass

Meas. Cer. Upper Lower
Element Units Conc. Mean Limit Limit % Rec
Al uglg dry 24.4 21.1 257 16.5 100.
Cr uglg dry 293 1.40 260 0.20 113,
Fe  uglgdry 332, 269, 297. 241, 112
Ni ugl/g dry 2.27 1.80 320 0.40 100.
Cu uglg dry 561 4.20 4.70 370 118.
Zn uglg dry 50.3 439 45.9 419 110.
As uglg dry 74,25 3.20 370 2,70 115.
Cd uglg dry 0.29 0.33 0.45 021 100.
Pb  uglg dry 509 3.62 4.79 2.45 106.
c. |IAEA A-13 Animal Blood
Meas. Cerd. Upper Lower
Element Units Conc. Mean Limit Limit % Rec
Na uglg dry 15876. 12600. 13550, 11650. 136.
Mg  uglg dry 108. (=8 NIA NIA NIAY
K uglg dry 3385 2500. 2850. 2150, 157.
Ca  uglgdry 378, 2885, 339, 233, 162,
Fe  uglgdry 2550, 2400. 2550. 2250, 100.
Ni uglg dry 0.081 ay NIA NIA N/A®
Cu uglg dry 513 43 48 iz 108,
Zn uglgdry 14.1 13.07 140 12.0 101,
23 Rb ugfg dry 26 23 30 1.6 100.
Pb  uglg dry 0.23 (0.18)* N/A NIA N/A®
"values m\pncnmsu are not cenified.
Erecovery nat applicable (N/A).
c. NIST RMS50 Tuna
Meas Cerd. Unper Lower
Element Conc. Mean Limit Limit % Rec
Na uglg dry 1227. (1100.) 1210, 980, 124,
K uglg dry 17150, (12200.) 13420. 10860, 156.
n uglg dry 14.8 13.60 14.60 12,60 101,
As uglg dry 3715 330 370 2.90 101.
Pb  uglgdry 0.51 (0.46) 0.51 0.41 100




Table 15. Blank equivalent concentrations (ug/L?) of elements in method blanks
analyzed with eagle blood.

BEC BEC BEC
Element Blk 1 Blk 2 Blk 3
Li 0.0014 ~ 0.0024 0.0012
Be 0.0 0.0016 0.0016
Na 0.44 0.42 1.59
Mg 0.068 0.080 0.23
Al 0.12 0.22 0.19
K 0.85 2.02 2.56
Ca 8.62 8.98 11.6
Ti 0.025 0.031 0.015
\ 0.036 0.054 0.070
Cr 0.058 — 0.079 0.023
Mn 0.0054 0.0086 0.0066
Fe 9.94 3.07 9.58
Co 0.0008 0.0056 0.0006
Ni 0.016 0.025 0.0058
Cu 0.043 0.042 0.051
Zn 0.0 0.0 0.0
Ga 0.0002 0.0 0.0
Ge 0.0 0.0 0.0
As 0.0094 0.0036 0.0
Rb 0.0002 0.0002 0.0004
Sr 0.0030 0.0026 0.0062
Y 0.0 0.0 0.0
Zr 0.0030 0.24060 0.0034
Nb 0.0002 0.0002 0.0
Mo 0.0056 0.0032 0.0018
Ru 0.0 0.0 0.0
Pd 0.0 0.0 0.0
Ag 0.0006 '0.0002 0.0002
Cd 0.0008 0.0014 0.0014
In 0.0 0.0 0.0
Sn 0.014 ~ 0.0086°

0.010

+ ‘“concentrations of Ca,Mg,K.Na in mg/L.
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BEC BEC BEC
Element Blk 1 Blk 2 Blk 3
Sb 0.0018 0.0014 0.0012
Te 0.0002 0.0006 0.0
Cs 0.0 0.0 0.0
Ba 0.0024 0.0016 0.0036
La 0.0024 0.0004 0.0002
Ce 0.0024 0.0004 0.0004
Pr 0.0004 0.0 0.0
Nd ] 0.0010 0.0002 0.0002°
Sm 0.0 0.0 0.0
Eu 0.0 0.0 0.0
Gd 0.0 0.0 0.0
Tb 0.0 0.0 0.0
Dy 0.0 0.0 0.0
Ho ~ 0.0 0.0 0.0
Er 0.0 0.0 0.0
m 0.0 0.0 0.0
Yb 0.0 0.0 0.0
Lu 0.0 0.0 0.0
Hf 0.0 0.0 0.0
Ta 0.0002 0.0002 0.0002
W 0.0004 0.0008 0.0002
Re 0.0 0.0 0.0
Os 0.0 0.0 0.0
Ir 0.0 0.0 0.0
Pt 0.0 0.0 0.0
Au 0.0098 0.0050 0.0026
Tl 0.0 0.0 0.0
Pb 0.011 0.010 0.0066 |
Th 0.0 0.0 0.0
u 0.0 0.0

0.0
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