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A particle entrainment simulator was used to simulate conditions during resuspension events in order
to investigate how resuspension affects the chemical behavior of hydrophobic organic contaminants
such as PCBs and PAils in the coastal marine environment. Organic contaminants were evaluated in
bulk sediments, sized fractionated sediments and resuspended particulate mat'rial. The sediments
evaluated represented distinctions in contaminant loadings and sediment textural characmeistics. It was
coticluded that contaminants are injected into the overlying water c-olumn in dirver response to the
severity of the resuspension events. In general, on a volume normalized basis (i.e., mass L -'of
water) the contaminants showed elevated icvcms as um aippued siacea uawaV4~L3VU An tv J uya% .L

however, on a masa normalized and organic carbon normalized basis, the chemical loadings decreased
with increasing applied shear. Differences in the generial behavior were traced to the textural and
chemical differences of the bulk sediments uised for resi:, -, experiments. It was concluded that
the exact behavior of the contaminants was likely relateA. to LIe amount of and contaminant load on
material entrained during rvsuspension events and represents the inttxplay of: (1) dilution from
depleted coarse grained material, (2) fortification from more highly loaded coarse grained M~AwnaIS aS
in the case of PA~is with log K.. >6 and (3) the effects firom fine grained highly efinched material.
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INTRODUCTION

The degree of ecological stress that hydrophobic organic contaminants (HOCs) exert on the marine
environment is directly related to their coricentration in the various compartments of the system, the
time in each of the compartments, and the rate of exchange between compartments. The processes
that control the removal of HOCs from the water column compartment include, lateral or advecrive
o;:tflow, volatilization, bioaccumulation, degradation and brial in the sediments. Sii.fe the
4ediments ame repositories for many particle active contaminants, it is important to understand the
mechanisms that c-ntrol chemical flux so that the potential ;ffects from contaminated resuspended
,,dinments can be axsse.ed. W*:hin the active sediment layer a natural periodic resuspension-

* deposition succession takes piace corresponding to wind or tidally induced energy frequencies. In
addition, by feeding. locomotion, and habitat formation. benthic animals reuspend sediments or
otheruise moditf physical resuspension (Davis. 1993). A sufficient treatmcnt of the factors
affectng transport and resuspension can be found in a recent ,iummary article (Bedford. 1994) In
dynamic systems such as coastal areas, pelagic organismrs will be exposed to significant temporal
concentration shifts at exchange between compartments takes place. For example. Boehm has
shown that PCB. PAH. and coprostanol levels can change by as much as a factor of ten over one
utdal cycle (Boehm. 19Y .). These changes appear to be controlled by a complex function of the
moscment of contamin. ted suspended and resuspended sediments in the ,ater body.

The purposc of this study was to investigate how the concentration of hydrophobic organic toxics
on resuspended particles varied with:

* • applied bottom shear
0 resuspended sediment concentration
- bulk sedinent contammnuon
* bulk sediment mineralogy
The study is based on experiments using the Particle Entrainment Simulator i PES, Figure 1) (Tsai
aad Lick. 1986). The sediments used for the experiments were obtained from Black Rock Harbr.

* CT and Narragansett Bay. RI.

MATERIALS AND METHODS

Sampling

* Sediment samples were taken from 2 sites in Narragansett Bay. RI and one site in Black Rock
Harbor near Bridgeport, CT (Table 1). Sediment from Black Rock Harbor had been previously
collecled using a 0.1 m2 gravity box corer (Rogerson et al., 1985). The ;edirment was
subset, tently homogenized and sieved to remove shells and 4ediments of greater than I mim,
placed in nitrogen purged sealed drums and stored at 4 °C.

Sediments from Narragansett Bay were collected using a Smrith-Machtityre grab sampler.
Subsarnples (plugs) were obtained by carefully inserting a 12.7 cm diameter stainless stecl tube
into the sediment making sure that the surface of the sediment remains undisturbed. Locations of
the subsamples were seiecttd to capture the undisturbed sanface layer. The subssarnples were
immediately transferred to a precleaned specially designed glass plug cylinder and were covered
with seawater and kept at 4 °C in the dark until laboratory tests were initiated, usually within 24 to

* 48 hours of collection.
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Figure 1. A schematic view of the Particle Entrainment Simulator (PES) used during the
resuspension experiments.
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Table 1.
Sampling data for the study

Location
PES- Collection Depth

Site Sediment Type m

BRH - Black 41'09'N Box Corer Unk.

Rock Harbor, CT 73'13'W _ _ _

Narragansett Bay, RI

PR-Providence 41°45.37'N S-M 5.5
River (Gaspee Pt.) 71'22.20'W

RP- xocky Point 41'41.59'N S-M 6.1
71 020.94'W

S-M = Smith-Maclntvre g7rab (0.1 Im2).

Experimental

Each sediment sample was securely positioned in the PES and underwent resuspension

experiments according to previously outlined procedures (Keith et al.. 1991; Lavelle and Davis.
1987). Briefly, sediment plug cores were positioned such that the sediment was 2-3 cm below the
furthest extent of the oscillating disk. The sediments were subjected to artificial resuspension
experiments using the PES under two to four tesuspension energy levels ranging from 2 to 5
dynes cm-2. The applied shear stresses were considered typical of tidally induced near bottom
shear stresses (Bokuniewicz et al., 199,1; Keith et al.. 1991 ) but lower than others (Partheriades,
1965). D•ring each experiment. aft-.r the core was mounted to the PES apparatus, the simulator
was adjusted to a known oscillation magnitude (seconds cycle-') conesponding to a pre-calibrated
shear stress. The shear stress levels that the PES has been calibrated at are 2, 3. 4. and 5 dynes
cm-2. corresponding to 0.16, 0.12, 0.10, and 0.08 s cl of the perforated disk (Lavelle and Davis.

* I1987).

The determination of the steady state condition was -iccomplished by evaluating the turbidity of the
overlying water using a single beam spectrophotometer (i.e.. Bausch & Lomb, Spectronic 20). If
the variability in measured percentage transnmssion was less than a two per cent, the system was
considered to be at steady state for the given shear level; thereupon samples were taken. It was not

* always necessary to track the response of the system up to the steady state condition; previous
experience allowed samples to be evaluated after approximately 15 minutes to assess the variation
i- ... .. d,-. Ft.V,. 2 aepit. tlyicl light atenu1at inn data (10_-% T) for the vores examined.

Samples for total resuspended ciids concentration, hydrophobic organic. particle size. and organic
carbon were collected under steady state conditions.

All collected sediment s rmples were evalutved for organic contaminant loadings (PCBs and
PAl-1s), organic carbon content and particle size - tertural properties. Filtrate samples were
evaluated for dissolved phase org;,iac contaminants. Bulk sediments were also studied for organic
contaminants, organic carbon and particle size - textural properties.
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Analytical

Hydrophobic Organic Contamninants

The samples were extracted with methanol or acetonif ile to isolate the organic contaminants from
0 the particulates. After polarity enhancement with high-purity water and solvent exchange into

hexane, the extracts were separated into multiple fractions using micro-silica gel column
chromatography. The organic contaminants in the different fractions were measured by high
resolution capillary gas chromatography (GC) relative to internal standards, using gas
chromatography-mass selective detection (HP 5971 GC-MSD) and gas-chromatography-electron
capture detection (HP 5890 1 GC-ECD). The analytical methods have been described in detail

* (LeBlanc et al.. 1992; Latimer et al., 1991; Latimer et al., 1990; Pruell and Quinn, 1985).

Quality assurance was accomplished through various means to certify that all analytical operations
were under quality control. The precision of the procedures was measured as the relative standard
deviation (RSD) of replicate analyses, which were conducted on selected samples over the course
of the project. In most cases, the RSDs were 10% or better. The accuracy of the procedures was
measured as percentage recovery of a standard mixture (containing analytes) spiked into blank
samples at concentrations similar to the lower values that were determined in the field samples.
These fortified blanks were analyzed over the course of the projects. In most cases, the recoveries
were within 80-120 percent of the concentration in the spiked mixture, and in many cases the
values were within ±10%. In addition, accuracy was measured as percentage recovery of specific
organics in Standard Reference Materials (SRM), including NIST SRM 1649 (Urban Dust-PAHs),
NIST 1941 (PAHs. PCBs in Marine sediment) and Canadian NRC SRM HS-2 (PCBs in marine
sediment) carried through the entire analytical procedure. This was done several times over the
course of the projects, and at least 70% of the analytes were within 70-130 percent of the stated
values, and many were within ±:10%.

The average detection limits for a 0.01 g (dry weight) sample are approximately as follows:
individual PAHs 20 ng/g, individual chlorobiphenyl congeners 2 ng/g. However, actual detection
limits can be as low as 0.2 and 0.01 ng/g, respectively, depending upon the mass of particulate
matenal in the sample. For dissolved organic constituents the detection linmits are 1 ng/L for PAHs
and 0.05 ng/L for chlorobiphenyls and pesticides.

Particle Size and Organic Carbon

The percentages by volume ol sand, silt, and clay in suspended sediments and bulk sediments
were obtained using two methods: (1) a Brinkmann Particle Analyzer CIS 1000; (2) wet sieving
and using a settling column with gravimetric measurement. The procedures for analysis using the
CIS 1000 are outlined in the standard operating manual at the ERL-N. Briefly, chilled samples are
diluted into a flask containing deionized water and a chemical surfactant. Samples are then mixed

"i !and allowed to stand for 12 to 24 hours; afterward, the sample is sonicated and further mixed. The
sample solution is then introduced into the scanning chamber to undergo analysis. Deionized water
is used to check the instrument background.

The second method invoilted the wet sieving of sediment to remove the > 0.063 mm particles (i.e..
sand) followed by the application of Stokes settling law in a large graduated cylinder to determine
the amount of silt and clay. This method is widely used and is highly reproducible (Mueller et aL,
1992; Keith er al.. 1991).

RESULTS AND DISCUSSION

Particle Dynamics During Resuspension

* The major factors that determine the magnitude and duration of entrainment and depositior of
sediments are: the nature of the fluid mechanics, the composition and the spatial distribution of the
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bottom material. The nature of the fluid mechanics includes the niomeritru, fields at the various
boundary layers in .he near bottom environment including: (1) motions of iong and short-period
surface gravity and/or internal waves; (2) mean flow; (3) Coriolis effects% (4) turbulence from
shear, bottom roughness, wave breaking, etc.; and (5) stratification effects (Bedford, 1994). Tidal
currents and wind induced resuspension is particularly important in estuaries (Sanford, 1994).
Entrainment and deposition are also a function of the nature of the bottom material. Specifically,
geotechnical characteristics (e.g., particle texture/mineralogy), water content, and extent of
biological activity all modify the magnitude of resuspension. Fine-grained particles are easily
resuspended leaving behind the larger grained materials that act to armor the sediments against
further entrainment (Lavelle and Davis, 1987). As the sediments age they compact, forming a
more cohesive substrate that causes the rate of entrainment to decrease with depth, all other
variables being equal (Lick and Kang, 1987). These processes limit resuspension to a finite
amount at any given stress. Infaunal and epifaunal organisms can have a positive of negative effect
on the entrainment rates. Organisms such as Yoldia limatula, Macoma tenta, and Pectinaria gouldi
cause resuspension by their biofunctions (feeding, locomotion, and habitat development) (Davis,
1993; Davis and Means, 1986; Bender and Davis, 1984). Motile organisms such as Nucula
annulata can act to destabilize cohesive sediments which makes them more susceptible to
resuspension (Davis and Means, 1986).

Entrainment, expressed as a rate (E), given as,

E = h -C (as C - 0), (1)

is the flux of sediment across the sediment water interface under conditions when the concentration
(C) of sediments in the overlying water (h = depth of overlying water) is near zero (Fukuda and
Lick, 1980). E will decrease as the resuspension event continues until (dC/dt = 0) the r"te of
entrainment is equal to the rate of deposition (D). The light attenuated by the resuspend I material
will vary with turbidity and TSS concentration. It must be noted that the detection of Li. is
affected by the saturation of the detection system. Others have noted that 100% attenuation can be
approached at 3000 mg L-1. For the bedded sediments from Narragansett Bay this approach to
saturation did not occur until the shear was at 4-5 dynes cm-2 . The Black Rock Harbor PES cores
were highly unstable owing to the small particle sizes of the sediments; this instability lead to very
fast entrainment and quick saturation of the spectrophotometric detector used to measure turbidity.
The attenuation measurements near the saturation point are unreliable and require dilution and re-
measurement to obtain reasonable LA estimates. Previous authors have derived equations to
predict the concentration of suspended solids from LA (Davis, 1993; Keith et al., 199 1; Lavelie
and Davis, 1987). Using the light attenuation-time relationships (see Figure 2 for an typical
curve), and the equation,

- LA
Css (g L') [ (In (k2 - 'k-2 (2)

previously published (Davis, 1993; Keith et al., 1991) TSS concentrations were calculated for all
the PES samples. The k values published are constants empirically derived from a variety of
sediment types. In addition to the semi-empirical equation previously published, the measured
TSS concentrations were used to establish a relationship to LA under the actual experimental
conditions. The best fit of these data was obtained using an exponential function (Figure 3):

CsS (,inL1) = 47.8 e (3.89E-2 LA) (3)

The equation was reasonably accurate for LA ranging from 30-90% and as such it was applicable
to TSS concentrations up to approximately 2001 mg L-1. Figure 4 presents the predicted results
for the bedded sediments for the two equations. Equation 3 yielded reliable TSS levels for the 2,
3, and 4 dynes cm"2 shear levels but underestimated them for the 5 dynes cm- 2 eXpriments. The
calculated solids concentrations, using the semi-empirically derived equation (equation 2), showed

-- 6--
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a slight overestimation at the lower applied shears but was more predictive at the higher energy
levels. Again one must keep in mind that inaccuracies in TSS estimates are greatest when the
spectroscopic detector becomes saturated.

Once the TSS concentrations were estimated entrainment rates could be calculated using the
previously published equation (Lavelle and Davis, 1987):

E= aIh (4)(1
a2

Where a, is the rate of change in concentration during conditions where deposition was likely
minimal (less than 5 minutes); a 2 is the equilibrium concentration; and C, is the initial
concentration. This equation is based on assumptions derived from the conditions encountered
using the PES: a) no radial depe:ndence to erosion or concentration; b) minimal vertical dependence

* to the concentration; c) the restuspended particles have a single deposition velocity. As expected,
the entrainment rates generall.' increased with increasing applied shear, confirming what others
have noted: that shear is one of the controlling factors in resuspension behavior (Partheniades,
1965).

S

0
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The mass entrainment rates calculated for the PES experiments were greater than those measured
using sediments fromn Puget Sound or other parts of Narragansett Bay (Table 2 and Figure 5).
The" reasons are likely due to the differences in sediment particle size distribution, mineralogy or
water content as well :is biological influences. Sediment texture properties and water content have
been found te be correlated with entrainment rate (Keith et al., 1991). Although the data from the
literature is incomplete it appears that textural/grain size factors are not sufficient to explain the
differences. For example, of the sedimnents compared, NB station 12 (Table 3) had a mean grain
size of 13.5 p.tm that was considerably lower thý - the sediment with the smallest grain sizes in this
study (i.e., BRH = 29.5 m.m VWM). Moreover, the other two sedimret cores tested in this study
had mean grain sizes (PR = 84.6 and RP = 81.53 tm) well above tib, -. Xt closest sediment (NB
station 6, which had a value of 51 gm). The explanation for the OiLiier entrainment rates must lie
in the differences either in water content of the sediments or bioiogical influences. Linear increases
in sediment water content have been shown to cause logarithmic increases in E (Fukuda and Lick,
1980). The sediments evaluated during the present study do show a range in water content but the
data do not correlate with the observed differences in entrainment rates. Thus, biological
influences are the most likely cause of the higher entrainment rates observed in this study. In the
case of BRH sediments there were no living benthic or epibenthic faunal observed throughout the
experiments; in marked contrast, however, there were large numbers of amphipods, decapods and
small worms in both of the sediments from Narragansett Bay. The paradox lies in the fact that an
"abiotic" sediment (BRH) and highly biotic sediments (PR and RP) all give greater entrainment
rates than other sediments. Considering that the total resuspension rate is the result of two
independent and one interacting processes as expressed in the following equ-tion:

Rt = Rp+Rpb+Rb (5)

the term, Rb denctes resuspension caused by biota, the term, Rp, indicates physical resuspension
and the term, Rpb denotes enhancement or retarlation of physical resuspension due to biological
interaction. it is here assumed that the brief duration of the PES experiments as well as the stress
caused by the experiments themselves limit Rb to a mindmum value. Due to the character of the
BRH sediments the only active process is resuspersion would be stricdy due to the applied shear
(R is large) and that Rp would be small so that there was no reduction in Rt due to biological
stabilization. In the case of the two bedded sediments tested, the presence of large numbe. s of
benthic faunal, that can serve to destabilize the sediment surface (large positive Rpb), is presumed
the cause of the higher entrainment rates. It has been shown that the presence of certain species
can increase the entrainment rate oy as much as 8 -fold over entrainment rates from sediments that
are abiotic (Davis, 1993).

The mass of solids entrained into the overlying water column ranged from 4 to 1700 g M-2 for the
Black Rock Harbor dredge material, and 3 to 700 g m-2 for the bedded sediments. Previous
studies of resuspension using Narragansett Bay sediments yielded lower maximum solids fluxes
(0.04 to 402 g M-2 ) (Keith et al., 1991). The flux of resuspended particulates followed an
exponential fit for the cores where applied shear was above 3 dynes cm-2 (Figure 6). The slopes
were relatively constant ranging from 1.0 to 1.2; however, the intercepts ranged from 3.4 to 9.6 g
m-2, displeying different behavior between the sediments. The dredge spoil cores (BFH) had
similar intercepts (i.e., 8.5 and 9.6, respectively for BRH experiment 2 and 3, mean = 9.1 g m-2)
which were approximately twice as gi-eat as the intercepts for the bedded natural sediments (i.e.,
PR and RP). The results are consistent with the fact that bedded sediments are more cohesive and
had been armored against resusper.sion due to the abundance of larger grained sediments or
through the -tion of infaunal organisms. The natural bedded sediments were observed to have a
wide variety of infaunal organisms that could be responsible for the decreased entrainment
compared to the abictic BRH sediments, some have shown that certain biological adhesion can
stabilize sediments from resuspension (Grant et al., 1982) ; however. as noted above, the
stabilization was not great compared to sediments elsewhere.

The change in the particle characteristics over the duration of the resuspension events gives insight
into how sediments react under different turbulence conditiois in the marine environment. In the

-- 10--

~1' .. . . ~ .. . . . . .



case of the bedded sediments from the Providence River, the amount of sand. although variable,
showed a slight decrease, while the amount of clay increased markedly (from 2 to 7%) as the
applied shear increased from 2 to 5 dynes cm- 2 (Figure 7A, PR PES). The amount of silt
remained relatively constant over the course of the experiment for this sediment. These changes
were manifested by a decrease in average grain size of resuspended particles with increasing
turbulence. It has been demonstrated that for fine grained sediments, as applied shear increases
and suspended sediment concentration increases the steady state particle diameter decreases (Lick,
1994). The behavior of the Providence River sediment was in contrast to that of the other bedded
seuiments (Rocky Point Core, RP PES) as well as the dredge spoil sediment (i.e., BRH PES 1, 2,
& 3 Figure 8).

The Rocky Point resuspension experiments reveal a sediment the upper few millimeters of which,
* on average, are a mix of silt and very fine sand (vfsand). Under steady state conditions of low

turbulence (2 dynes cm-2) the particles resuspended arc composed of 73% silt and 24% very fine
sand, with 3% coarse clay (cclay). As turbulence increased, the proportion of silt decreased (to
58%) with a concurrent increase in vfsand (to 39%). Even though the traction of clay increased
(Figure 7B), because of its small total proportion, the increase was less important than the
increased sand levels. As a consequence, the mean particle diameters get larger as the applied

* shear increased (Figure 8). The BRH sediments exhibited similar behavior, although the amount
of sand was less (Figure 7C-E).

The mean particle sizes of the resuspended sediments from the bedded sediments were less than the
mean particle size of the bulk sediments, whereas the particle sizes of the rest ,4pended sediments
and the bulk sediments from the dredge spoil samples were similar. The bedded and dredge

* sediments had very different buWk geotechnical characteristics (mean grain size: PR = 85 Win; RP =
82 jim; BRH = 30 gim): the Narragansett Bay sediments consisted of nearly 50-50 silt-fine sand;
whereas the Black Rock Harbor sediments were mainly comprised of silt (85%). The bulk
sediment characteristics are taken from approximately the top 5-10 mm of sediment. Conceptually,
during a resuspension episode, small slices of the bedded sediments are entrained into the
overlying water column (Calvo et al., 199 Ia). The material resuspended will be reflective of the

t 0sediments from subsequent depths, the characteristics of which will depend upon the profile of the
particles with depth in the sediment. Using measured and estimated porosity (69.7-92.3%) and
density data (1.5 g cm-3, (Calvo et al., 199 1a)) for the bulk sediments, the depths involved during
the resuspension events are composed of only the upper 1 mm of sediments, even at the highest
experimental applied shears. Thus within these limits, as shear is increased, greater and greater
depth populations of particles are entrained. The Black Rock Harbor sediments display a relatively

S0 homogeneous sediment whose characteristics do not change markedly with increasing applied
shear. This is consistent with the published information on the collection and handling of this
material (Rogerson et al., 1985). The data indicate that the Pi'ovidence River sediments are thus
composed of smaller and smaller particles with depth; however, at some depth there needs to 1,e a
cache of larger sized particles since the bulk sediment is mainly comprised of fine sand. In
contrast, the Rocky Point sediments are graded to larger sized pafticles with depth. It must be

10 noted that the resuspension at 2 dynes cm-2 contains, in all likelihood, both the surface flocuulant
layer and the more cc1 'esive - larger sized particle layers jt;'at below. No data are available for shear
levels less thban 2 dynes cm-2; however, others have indicated marked differences in entrainment at
the I dynes cm-2 levels where presumably populations of small particles are entrained at different
rates than the larger particles (Lavelle and Davis, 1987).

* In summ,-ry therefore, the behavior of the resuspended particulates, during periods of shear from 2
- 5 dynes cm-2, revealed differences between bedded relatively cohesionless sediments from
Narragansett Bay and more silty, and homogeneous sediments associated with a dredge spoil. The
dredge material resuspended readily and showed little change in particle characteristics under
widely different applied shears. In contrast the magnitude and type of particles resuspended from
bedded sediments appear to be a strong function of the characteristics of the sediment horizons in

1 the upper mm of sediment as well as the applied shear.
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Table 2.
"Comparison of entrainment rates and deposition velocities tor different sedimenrt- and using

different technique%.

E Wd

Location g cm- 2 s- I Cm s- I Reference
-Il

NB site 6" (2-5 dynes cm- 2) 0.01 1.17 x 10-3 nd Keith etal.. 1991

NB site 12 (2-5 dynes cm- 2) 0.15-2.6 x 10-3 nd Keith eta/., 1991

Shilshole Central# ( 1-5 dynes cm-2) 0.002-0.1 x 103 0.12-0.0046 Lavelle & Davis, 1991

Lake Erie+ (<1-5 dynes cm- 2) 4 x 10-8-0.1 x 10-3 nd Fukuda & Lick, 1990

BRH^ (2-4 dynes cm-2) 3.7-130 x 10-2 0.52-0.025 This Study

PR" (2-5 dynes cm-2) 0.84-25 x 10-3 0.043-0.023 This Study

RP" (2-5 dynes cm-2) 2-20 x 10-3 0.038-0.025 Thi. Study

BRH- (2-4 dynes cm-2) 2.8-48 x 10-3 0.17-0.064 This Study
PRI (2-5 dynes cm-2) 0.35-7.3 x 10-3 0.016-0.019 This Study

RP* (2-5 dynes cm-2) 1.3-7.5 x 10-3 0.013-0.026 This Study

Legend:
NB = Narragansett Bay, RI
from Puget Sound, WA

+ using a flume
A using equation from Keith et al., 1991

using equation from this study
nd = not determined
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rable 3

(ke-nehnjcAl and other properie% tor thc bulk sediments studied i this and other investigations.

Sediment/ Grmln Size Textural Water Reference
Location Properties Content

gm

NB site 6 51 vf silty sand 41 Keith e' al., 1991
NB site 12 13.5 tine c!aycy silt 84 Keith et al., 1991

Shilshole Centrai nr silt-clay minor nr Lavelle & Davis, 1991
sand content

BRH 29.5 cis/s = 3/84/12 80 This Study
PR 84.6 c/s/s = 1/46/53 52 This Study
RP 81.6 c/sA = 1/47/52 46 This Study

nr = not reo.rted
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Chemical Changes During Resuspension

j Interfacial processes play a major role in the fate of contaminants in the marine environment. The
sediment-water interface is an active area in which autochthonous and allochthonous particles and
associated contaminants settle from the overlying water column. The in-place sediments are well-
known repositories for many particle active contaminants including trace metals (Schults et aL,
1987). radionuclides (McLean et al., 1991), nutrients (Nixon et al., 1986), and organic
contaminants (Latimcr and Quinn, In prep.; Latimer et al., 1991). Early in the diageneuc timeline

4 contaminants associated with sediments are subject to remobilization. For example, resuspension
of anoxic sediments into oxic bottom waters has been shown to release previously coprecipitated
metals (Morsc. 1994). AlU1ouguiU "-a-Lr UGLLMAJ P U - a..,• *,p,,

mechanism to tde ocean, once deposited, their dispersion is mainly controlled by particle
dynamics. Resuspension of contaminated marine sediments has been identified as a transport
mechanism for organic contaminants (PAH, PCB and coprostanol) between the Hudson River

1 estuary and the continental shelf and between the benthos and water column (Boehm, 1983). In
Lake Superior, resuspension events were estimated to cause a 50% increase in PCB levels in the
overlying water (Baker et al., 1985). Fluxes of carbon, nitrogen, and bacteria from the sediments
during resuspension add significantly to the autochthonous pools in the overlying water column
(Wainright, 1990). Moran anud Moore have demonstrated that resuspended sediments release
dissolved Al into the water column and speculated that elevated levels of Al in certain sections of
the North Atlantic Deep Water are due to this phenomenon (Moran and Moore, 1991). Moreover,
suspended particulate rmatttr has been shown to have higher levels of nutrients and petroleum
hydrocarbons than the nearby surficial sediments (Quinn et al., 1992; Oviatt and Nixon, 1975).

--17--
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The injection of contaminants into the water colun'i under conditions of resuspension .an have a
direct effect on the biota. Nutrients from resuspended sediments stimulate the growth of water
column bactena and protozoa (Wainright. 1987) and Pruell has demonstrated that filter feeding
organisms (i.e., Blue mussels, Mytilus edulis) accumulate hydrophobic organic contaminants from
resuspended sediments (Prell et al.. 1987). which may cause toxic effects (Hennsen et al.. 1994).
In the present study, contaminant behavior during the steady state portion of the resuspension
episode was investigated. This is the period when E = D and world represent the period of
maximum solids injection into the overlying water column.

Solid Phase Interactions

The formation - destruction of resuspended sediment aggregates plays an important role in the
adsorption and desorption of particle active contaminants such as PCBs and PAHs. Resuspensio,_
events are dynamic, in which particle concentration and collision frequency increases. These
events cause a large amount ot material to be enurained into the water column and may accelerate
various diagenetic processes such as bacterial attack and oxidation. The net result of these
processes will be reflected in the particle data measured during the rcsuspension experiments. The
distribution and concentration data were evaluated a number of ways and statistical ,&. well as
qualitative measures of interaction were employed to evaiuate the processes operating during the
resuspension events simulated. Or. a volume normalized basis (Figure 9) the concentration of
PCBs and PAHs generally increased either linearly or exponentially with increasing applied shear.
This is a consequence of the increased suspended: solids entrainment with applied shear noted
above. Concentrations of particle associated PCBs increased as much 69 times (PR) as the applied

shear increased from 2 to 5 dynes cm-2 ; for the PAHs an increase of up to 21 times (PR) was
measured. These findings reveal that tidal and non tidal turbulence can entrain contaminants into
the water column. This behavior has significant implications for dredge spoil disposal sites as well
as for urban estuaries and harbor that have large expanses of historically contaminated silty-clayey
sediments. Others have noted increa-es in PCB concentrations in areas of resuspension (Baker ct

al., 1985). However, due to scale effects and the absence of the u and v contributions to the
velocity field, quantitative ecological exposure assessment of the measured concentrations using
the PES cannot be readily obtained. Using the PES, others have detected the opposite behavior
and attributed it to the entrainment of coarser particles under higher stress conditions (Raccanelli et
al., 1989), yet under the present experimental conditions, the coarser particles entrained (Figur:
7) were insufficient to depress the contaminant concentrations except in the case of the least
contaminated Rocky Point sediments. Thus, the view, based solely on textural considerations, that
the higher the applied shear the lower the exposure level to the overlying U, ater column and
indigenous organisms, is not always the case. Moreover, knowledge of the textural characteristics
of the bulk sediment is not predictive of the exposure fields. Indeed, both the PR and RP
sediments had similar bulk sediment characteristics (Figure 7A and B) yet their behavior was
significantly different. Although, one must bear in mind that the bulk sediment data represent the
top 5-10 mm of sediment, whereas the PES entrains only the top Imm.

On booth mass and on an organic carbon normalized basis, decreased particle loadings of
contaminants with increased applied shear were observed (Figure 10). It should be noted that the
organic carbon content (range: 3.6-7.3% for resuspended particulates; 2.6-8.3% for bulk
sediment) of the resuspend,. sediments showed similar decreases as applied shear increased, and
that the resuspended sediments were generally enriched with respect to the bulk sediments. The
trend detected for the total organic contaminants was also observed for many of the indivi, lual
chlorinatea species (Figure 11) as well as for the individual aromatic hydrocarbons, up to
benzo(e)pyrene (Figure 12). Others have noted similar decreases for PCBs (Raccanelli et al.,
1989) and attributed the behavior to the preferential entrainment of coarser particles with lower
contaminant loadings. Scrutiny of the data, however, reveals subtle exceptions to the general
observation noted above. Specifically, the high molecular weight PAHs. those with log K,,w > 6,
exhibited greater loadings at the higher shears. Compare the behavior of fluoranthene (log Kov =
5.22 (Mackay et al., 1992)) with Indeno[l1,2,3-cd]pyrene (INP. log K,,w = 6.25 (Macka) et al.,
1992)) (Figure 13). During periods of highest resuspension, when greater amounts of larger
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sized particles are present, INP loadings are enhanced. Thus INP and other similar PAHs may be
associated with a larger size fraction of particles. This is not an entirely new assertion. it has been
shown that in addition to nuclei (< 0.08 gm) and accumulation mode aerosols (< 0.08 - 2 ptm)
(Bidleman, 1988) PAHs have been observed in coarse mode particulates (> 2 g.m) (Broman et al.,
1990). These observations suggest that the association of high molecular weight PAHs with larger
sized particles may be more widespread than previously suggested.

Suice the data suggest that the observed phenomena represent the additive effects of multiple
particle pools, it would be expected that using the data on the amount of each of the size fractions
resuspended during the experiments and the contaminant loadings associated with them, it would
be possible to predict the loadings on the resuspended sediments. Using a simple model, based on
the assumption of the conservation of particle mass, predicted versus observed loadings were
graphed (Figure 14). The predictions for the overall PCB loadings on particles for the bedded
sediments were very good, under predicting by only, on average, 25 and 23%, respectively, for
the PR and RP sediments. For the dredge material the predicted values were, on average, only
25% of the observed loadings. The predicted PAH loadings were also very good, under predicted
by 28% for RP and over predicted by 12% for the PR sediments. Underpredictions of 61% were

* calculated for PAHs associated with resuspended BRH sediments. We consider that the predicted
and observed loadings for the PR and RP particles to be due primarily to the analytical variance in
measurements. The cause of the low predictions for the resuspended BRH sediments is not
known but would be explained by another pool of sorption stibstrate acting to make up the
difference. This pool may be smaller sized particles, including colloids not collected in the process
of sequestering the other size fractions. Depending on the relative size of this pool, these particles
may have significant contaminant loadings.

Thus ifar it can be summarized that during resuspension three phenomena occur: (1) for all of the
CBs and PAHs with log Kow < 6, particle loadings aecrease with increasing shear and increasing
TSS levels; (2) loadings of PAH with log Ko, > 6 increase under the same conditions; and (3) it is
clear that in the case of the BRH and RP sediments the entrainnmnt of larger sized particles is

* directly proportional to shear; this is not the case for me PR sediments, which, although variable,
showed relatively stable particle sizes throughout - perhaps tending toward smaller sizes with
increased shear. In the cases of the CBs and PAHs with log Kw < 6, the fact that the loadings
decrease with increasing .hear show that two possible processes may be taking place: (1) dilution
with larger sized particles containing diminished loadings and (2) desorption of these constituents
at higher TSS levels. In the case of the PAHs with log Kw > 6, the larger sized particles entrained

* at greater shears are not as depleted as they were for PCBs and PAHs with log < 6.
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Solid-Liquid Phase Interactions

The distribution of HOCs between solid and liquid phases is commonly portrayed using a
distribution coefficient (Kd) as

[Kd = C. (mass gTSS-') (6)Cd (massL) (6)

where CP is th"- concentration or loadings of the contaminant in the particle phase and Cd is the
concentration in dissolved phase. The KI is in widespread use in assessing phase associations for
particle active constituents such as PCBs and PAIls in aqueous systems. In the present study,
distribution coefficients were calculated for PAHs, since these constituents were in high enough
concentrations in the dissolved phase for evaluation. The average log Kd value for the individual
PAHs was 3.99 ±0.99 (see Table 5 for summary). It is well accepted that the active agent for the
partitioning of HOCs onto particles is organic carbon; although, the ,mineral nature of the sorbent is
also important (Bush et al., 1990). Thus, if t4iis is the case during resuspension the Kjs for PAHs
calculated from published octanol-water partiun coefficients together with the fraction organic
carbon measured in the samples should compare favorably with the observed coefficients. Table
6 gives the compilation of the predicted log Kd values for all of the PAHs measured. The average
values (3.57 ±1 .0) compare favorably with the measured coefficients. However, a close
evaluation of the data divulges that measured partitioning was skewed toward higher KIs than
would be predicted from organic carbon alone (Figure 15). An explanation of this wo.ad lie in
the presence of other active surfaces in addition to the organic carbon; it is possible that sorption
onto mineral surfaces may be an additional means to elevate the Kd values. Another possibility is
that there are differences in the nature of tbO organic carbon that would influence its binding
capacity for HOCs. Some have invoked d-:,genetically "new" organic matter as an active substrate
for binding PCBs in the sediments during resuspension (Calvo eta!., 199 1b); however, in the
present study, changes in the C/N ratio, aA indication of the freshness of the organic material, were
minimal, ranging from 7.4 to 9.1 during the PES resuspension events.

The distribution coefficients evaluated on a total TSS, or on a textural proportion and organic
carbon weight basis (e.g., Kcciay = Ccclay (mass gcclav-1) / Cd) show characteristic decreased values
in relation to increased suspended solids levels, particularly for the Providence River sediments
(Figure 16); however, the decreases were less than what has been observed for other HOCs in the
Great Lakes (Baker et al., 1986). Under conditions with a surplus of active sorption sites, the
thermodynamic partition coefficient should be independent of any bulk property of the system ant'
would eflect the equilibrium relationship between the sorbed and non-sorbed chemical. However,
an inv rse relationship between the distiibution coefficients and the solids concentration, known as
the "solids effect." first discussed by Donald O'Connor and John Connolly in 1980 (O'Connor
and Connolly, 1980), has been widely observed in the environment. Three mechanisms have been
proposed to explain the observed phenomenon (Figure 17). Mechanism 1 originally postulated
by Voice (Voice et al., 1983) and later elaborated on by others (Gschwend and Wu, 1985) posits
the presence of an additional phase corresponding to those particles that are non-settling, including
colloidal materials. Thus HOCs are partitioned between the dissolved, settling particle, and non-
settling particle phases (i.e., NSP). in most sorption detenninatiouis, it has been argued, that this
third phase is not adequately taken into account and the HOCs that properly should be considered
in the particle phase -re ascribed to the dissolved phase. It is further hypothesized that the
concentration of collc.ids is proportional to the concentration of the larger particulates; thus. the
result is that at higher concentrations of TSS the partition coefficient decreases because the
numerator becomes increasingly large. The other two mechanisms, invoked to explain the YId
behavior, are based upon particle interactions either through agglomeration or through desorption
(Di Toro and Horzenrpa, 1985); each yielding a lowering of available substrate (or active sites) for
sorption as TSS levels increase. The fact that the Kds calculated in the present study do not change
greatly with increased TSS levels may be due Lo a continuous addition if new substrate suitable to
bind any dissolved contaminants available. In many cases this substrate is the larger sized particles
entrained. Although these larger particles may not have the binding capacity of smaller particles,
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due to their abundance, they are adequate to provide additional binding sites. Moreover, the

assumption that the concentration of NSPs is proportional to the measured TSSs appears not to be
the case during the resuspension events studied, since if NSF-s were equally more abundant at
higher shears the KId values would decrease more than what was observed.

Table 5.

Log Kd values determined during PES resuspension events.

BRH PES1 BRH PES2 BRH PES3 PR RP Overali
Compound Abbr. Meum ±sd Mean -sd Mean ±sd Mean ±sd Mean +sd Meall isd

Naphthalene NAP 2.86 ±0.21 3.36 ±10.17 2.40 ±0.79 2.13 ±10.24 1.96 ±0.02 2.411 ±0.58
2-nmethylnaphthalene 2MN 5.05 ±0.92 3.40 ±0.24 4.08 ±0.81 5.27 5.33 ±0.41 4.63 tO 90
l-methylnaphthalene IMN 5.15 ±0.72 3.19 3.69 ±0.69 1.62 3.79 it.29
1,'-biphenyl BIP 2.89 3.61 1.18 ±0.31 0.96 10.19 1.70 ±1.01
2,6-dimethylnaphthalene DMN 4.41 ±0.63 3.11 3.71 ±0.13 3.71 ±0.05 3.70 ±0.23 3.87 ±0.47
Acenaphthylene ACL 4.55 3.70 4.18 3.05 ±0.26 2.26 3.47 ±0.78
Acenaphthenc[8Cl] AC" 4.36 2.62 3,22 ±0.50 3.24 ±0.73
2.3,5-trimethylnaphthalene 'INN 4.60 ±0.89 3.19 -0.69 3 45 ±0.85 3.78 ±0.90
9h-Fluorcne I LU 3.56 ±0.67 3.64 ±0.13 3.67 ±0.24 3.65 10.15 3.32 ±0.41 3..60 ±0.32
Phenanthrene PHlE 4.24 ±0.90 4.01 ±0.15 3.88 10.24 4.83 6.19 4.26 ±0.78
Anthracene ANT 3.85 ±ut.27 4.05 ±1.11 4.08 ±0,53 3.76 ±0.72
I-methylphenanthrene IMP 3.80 ±0.32 4.41 ±0.66 4.52 ±0.82 3.21 4.09 ±0.60
Fluoranthene FLA 5.27 4.26 ±0.23 5.34 ±1.42 4.86 ±0.82
Pyrene PYR 5.02 4.33 ±0.26 4.72 ±0.37 4.70 ±0,41
Benz[a]anthracene BAA 4.34 ±0.91 4.86 ±0.35 4.54 4.49 ±0.08 4.17 ±0.10 4.41 ±0.49
Chrysene CHR 4.84 ±0.65 5.89 5.19 ±0.76
Benzo[b]fluoranthene BBF 4.14 ±0.93 4,13 4.58 ±0.67 4.35 ±0.18 4.25 ±0,22 4.30 ±0.49
Benzo[kifluoranthene BKF 3.95 ±0.35 5.50 4.46 ±0.93
Benzo[elpyrene BE0 5.21 ±0.39 3.85 ±0.23 5.08 ±0.01 5.17 10.16 5.18 ±0.37 5.02 10.50
Benzo[a]pyrene BAP 4.55 ±0.63 4.65 ±0.97 5.19 ±0.34 .1.90 ±0.09 4.67 ±0.13 4.79 ±0.41
Perylene PU( 4.65 ±10.15 4.93 4.74 ±0.19
Indeno[1,2,3-cdlpyrene INP 4.27 ±0.30 4.80 4.18 4.09 10.09 3.55 ±0.23 4.0.5 ±0,39
Dibcnz[a,hlanthracene DBA 4.02 ±0.24 3.27 ±0,26 3.06 ±0).51 3.58 10.09 2.27 3.55 ±0.67
Benzo[ghilperylene BPE 4,54 ±0.34 4.85 ±0.17 4.41 4.25 :L0.10 3.74 ±0.26 4.22 ±0.46
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CONCLUSIONS

The interaction of in-place contaminated sediments with the overlying water column and
indigenous biota is a relatively new area of study. The paradigm, that previously classified
sediments as sinks for contaminants, is now known to be an oversimplification. Studies aimed at
evaluating the chemistry and dynamics of hydropiobic organic contaminants during resuspensioa
are important to understand the role that in-place sediments have in the transport and fate of
contaminants at the sediment-water interface. The present study was designed to investigate the
resuspension phenomenon in the laboratory using a particle entrainment simulator. In these
experiments, sediments, having a variety of contaminant, and textural characteristics, were
artificially resuspended by applying turbulence equivalent to surface shears from 2 to 5 dynes
cm-2 . The ob'jectives were to evaluate contaminant chemistry and dynamics as a function of
resuspension magnitude Important insight was gained from these laboratory studies that would
not have been possible from field studies since all of the important variables would, ave been
difficult to control or measure. Several conclusions on the chemistry and dynamics of HOCs
during resuspension were obtained:

(1) The degree of entraininent of particles was related to the experimental shear applied and the
Lharacteristics of the bulk sediments. It was found that the bedded sediments had lower
entrainment rates than the dredge materials due to the presence of greater amounts of larger grained
sized particles.

(2) The sizes of the particles entrained from the bedded sediments changed with increasing
resuspension magnitude and were likely due to non mniform characteristics of sediment with depth
in the zone of resuspensior. (up to I rmn). In the case of the more highly contaminated Providence
River sediments the mean particle size increased with applied shear; whereas for the less
contaminated Rocky Point sediment the particle sizes decreased over the same applied shear range.
Moreover both of these sediment types exhibited particle size distributions during resuspension that
were skewed toward snmUler particles than those of the bulk sediments. i

(3) The particle size distribution for the dredged material was relatively constant under widely
different resuspension conditions and was similar to the bulk sediment characteristics.

(4) On a mass loading and an organic carbon loading weight basis, the entrained particulate
material was modestly depleted in PCBs and PAHs with Log Kow< 6 as the applied shear and the
amount of overall material were resuspended into the overlying water column. Alternately, higher
molecular weight PAils (log KIw > 6) showed emniched loadings under the same conditions. On a
volume weighted basis the amnount of organic contaminants increased in the water column as
resuspension energy increased.

(5) The distribution of PAHs between the dissolved and particulate phases (Kds) showed
relatively minor decreases with increased applied shear and TSS levels during the resuspension
events.

Two processes are the likely causes of the contaminant behavior during resuspension:

(a) Dilution due to the entrainment of larger sized particulates depleted in PCBs and lower
molecular weight PAHs (log Ký,w < 6). This particle pool, however, was relatively enriched in
high molecular weight PAHs (log K,,w > 6). In addition, this mechanism would explain the
behavior of K.s during resuspension.

(b) Agglomeration )r particle collisions causing loss of binding sites or desorption of PCBs and
low molecular wei 6 ht PAHs from resuspended particulates as applied ;hear and "I'SS levels
increased. High molecular PAls were not as affected by this phenomenon possibly due to 0
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stronger binding on particles. Mechanism b however, would cause relatively large decreases in

Kls during resuspension; this was not observed.
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APPENDIX 1. BLACK ROCK HARBOR PES 1 DATA (g3RH PES 1)
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Appeidx 1: Bill PESI

URN•i DY*W'eA2 3r.MA,"m Filaw# Abt fitmdS£ Vomn d,- YS , Sw&L CR00,/S

2/27J92,0.0 0 0 3 0.0019 50.0 38.0 111.56

$/0f)2-0.0 0 0 22 0.0027 100.0 27.C 0.00
Awmp 0.002 75.000 325% W78
SL Dv. 0.001 35255 7.776 73S8

!•SA 25 47 24 141
Min .002 SUN 2%o0 SAN
Ma 0.003 100.0 000 Xl0 1135

a 2 2 2 2
3rl/92BZ-A 2 25 6 0.0216 60.0 360.0 13.22
3fl/92-21-B 2 25 7 0.0182 40.0 455.0 40.86

Avmras 2 0.020 50.006 407306 27.039
SL Dew. 0,002 1142 67.175 1934

RS.D.% 12 28 16 72
MI 0.018 40L.00 3600 13211
Ma O=.22 60.004 455AM 40.z0

a 2 2 2 2
3M/72-2.2-A 2 50 3 U.0191 50.0 382.0 1.36

3/t292-U-B 2 50 9 0.0179 50.0 353.0 4.45
Aurap 2 0.019 556.44 300 &M
St. DeW. 0.001 L0o 16971 1183
LISD. S 5 5$7

Mks 0.013 S0.00 353L0 1.361
Max 0.019 50.000 3820 4A44

a 2 2 2 2
3/4192-2,1-A 2 25 19 0.0275 50.0 550.0 22-92

3/412-2,1-B 2 25 is 0.0287 50.0 574.0 5.2
Averag 2 Lo028 So.OGS 5a.0 U1
SL Dew. 0.001 GAN 1M971 12471

Sasa% 3 3 3 88
ME 0.021 SLOW MAN00 131
Max 0.029 so000 574.000 40.30

0 2 2 2 2

Anelp 2 Lo2L 5G.000 51AM 14A.1
St Dow. LOW1 630 96S3 IS3.0

RSDX% 22 13 22 102
Mh LOIS 4LO 35OS• 1.361

M" L.029 6S060 574A.N 40AM
a 6 5 6 6.6

3/10•92-3.2-A 3 25 23 0.0300 50.0 6080 0.00
3/10/92-3.1-B 3 25 24 0.0273 50.0 562.0 0.36

Amrop 3 .0 50.0. 5381.000 0AMl
SL DeM. L0o2 0G00M 3.74 G0
ML D.%k $ 0 5 141

MIN L.02I 6.m 556LO 0.G0A
Max 5013 s0t0 600.000 .6A

* 2 2 2 2
3/10,A,.32.A 3 5 25 0.0304 50.0 601.0 0.00
3/10,23.2. M so 26 0.0278 50.0 5500 0.00

Awn $ &A"2 SLOW st2-mO W"0
9L Dow. O.00 LON4 1070 LOOS

Rs•x% 6 1 6 #DIV/0I

Ma 0.0304 30000 609.0000 0GAN
a 2 2 2

Avernp 0 .0"•1 50.0000 Sa1_5000 6.0997
St. Dow. 0.0013 0.0000 26.2w9 0.1313

R.SJI.• 5 0 $ 0
iMIrN 0.0273 S&C00 55&00•O 0.0000

* 4 4 4 4

Al-Pap 1 ND -Not Deterned



Appcndix 1; BRI PES I

BRH PES 1 DyMeWcmA2 CR015, ni/ CB029, o/s CB050, nt/g CM02I, X/u CBO52,o W/ C8104, ng/s

2/17/92-0.0 0 0.00 0.00 84.76 0.00 0.00 0.00
S3/10/92-0,0 0 0.00 0.00 0.00 0.00 0.00 0.00

Average 0 0.000 0.000 42.382 0.0D0 0.000 0.000

S. DOT. 0.008 0.000 s9.98 0000L 0.000 0.60
LS.D.% IDIVI0I IDIV/01 141 IDIV/0! IDVI/IOIf IV/01

MNa 0M0 0.000 0.000 o0000 0.000 0.000
Max 0.000 0.000 54,765 0."U 0.000 0.000

a 2 2 2 2 2 2

3/2/922,-j.A 2 16.02 0.00 51.03 42.47 24.93 0.00
S31 -1-B 2 64.42 0.00 21.73 118.50 15.83 0.00

Average 2 40.220 0.000 36.37S 0.489 204382 0.000

S. Dev. 34.222 0L000 20.720 53.761 6.433 0.000

RS.D.% 55 1DIV/0t 57 67 32 0DIV/0t

MIw 16.022 0.000 21.727 42474 15.333 0.000

Max 64A41 0.000 51.029 11.504 24.931 0.000

a 2 2 2 2 2 2

3t/292-2.2-A 2 0.00 0.00 85.11 55.95 21.39 0.00

3/2192-2.2-B 2 0.00 0.00 52.58 41.91 17.44 0.00

Average 2 0.0O0 0.000 "8I44 4L930 19412 0.L00

St. DIv. 0.0A 0.000 22.998 9.925 2.793 0.000

Rm1.D.% DIV/0 IDIV/01 33 22 14 /4IV/01
M~a0,0" LOW S2.U2 41.913 17.4318 0.000

Max 0.000 0.000 85S.106 3.'.947 21,387' 0.0O0

a 2 2 2 2 2 2

S3/4/92-2,1-A 2 13.99 0.00 36.50 39.27 69.9 0.00

3/4/92-.1-B 2 1.10 0.00 6&25 46&5 16.59 1.75

Averale 2 7.546 0.000 51.374 43=57 423

St. DBv. 9.119 0.000 21.042 5.3"1 374A8 1.2L1

RS.D.% 121 IDIV/01 41 12 17 141

Min 1.0N .000 36A95 39.26 16.95 0.O

max 135%94 0.000 66.253 46147 6941 1.763
a 2 2 2 2 2 2

Averae 2 S132 L.00IW 511" 57492 27.75 0.297

St. Dlv. 24.529 LO.0 2U1u 30.45A 20.962 0.722
RSaD.% 156 ODIV/0! 42 53 76 u45

MM 0.000 0.000 21.727 39.266 1553 0.000

Max 64418 LOW 5.A106 1lS--04 69.518 1.753
U 6 6 6 6 6 6

* 3/10#92-3.1-A 3 0.00 0.00 56.44 31.37 30.37 0.00
3/10/92-3.1-B 3 0.01 0.00 4&54 44.11 24.97 0.00

Average 3 0.007 0.040 52.4A8 47.735 27.922 6.000
St. DIv. 0."01 LOO S.9 5.135 4.175 0.000

LRS.DR% 141 #DlYVO! 11 11 1i #lKVIOf

MIN 6"0LO 48.M 44.10. 24.970 0.000

Max 0.014 LOOS0 56.448 51.36 30.874 0.06
JO 2 2 2 2 2 2

3f10192-3,2-A 3 G.00 0.00 6&92 0).75 27.06 0.00

I 3/10"2-3.2-B 3 0.00 0.00 59.19 3&.62 19.79 0.00
A . _.. 44.I" IRA..A- 0.000

St. Dev. 0L00P 0.000 cm34 7J72 5.155 0.000

, %.&% #D0V/IO MD[V/O! 7 15 22 WilI/0f

MIN 0.000 0.000 59.131 39.617 19.794 0.000

Max 0.0M0 0.000 6u.923 49.750 17.084 0.000

m 2 2 2 2 2 2

Average 3 0.0034 0.000 55L2716 45,9605 25.6806 0.0000

St. Dea. 0.0068 0.0006 5A149 5.8016 4.224 0.O00

LS.D.% 206 MDlIVl0 14 13 15 DIV/OI

NUN 0.0001 9.0000 45357 3A.6173 193.943 0.0000

Max 0.0136 0.0000 EL9231 51.301 30.3744 0*000

* 4 4 4 4 4 4

A1--Pg 2 ND N-o t n ine.d
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Appendix 1: BRH PES 1

BRHF P Dyge./cmA2 CB044, 'wi CB06C Wi C1O01, g/9 CB097, s/u CH'1W , ug/8 C--154, mg/u
2/27/92-0,0 0 0.00 294.46 174.75 67.99 373.02 0.00
3110/92-0.0 0 0.00 0.00 0.00 0.00 0.00 39.09

Averge 0 0.000 147..30 8"377 33.M4 16i311 19.45

St. DV. 0.0oW 20.215 123.570 46.075 263.764 27A41

R.S.D.% #)IV10t 141 141 141 141 141

MNu 0.00 0.000 0.000 U000 0.000 0C00

Mar 0.000 294A461 174.7S4 67.918 373.022 39.090

n 2 2 2 2 2 2

3/2/92-2,1-A 2 0.00 33.20 74.62 21.98 123.22 65.66

3/292-2,1-B 2 14.23 67.00 167.78 42.54 212.93 110.54

Average 2 7.113 50.103 121.199 321253 16L.024 5.096

S Dewv. 10.059 2U.199 6S.S74 14.534 63-367 31.736

L.D.% 141 48 54 45 3m 36

MIN 0.0A0 33.2a 74.619 21.9J 123.216 65.6.5

Max 14,226 67.002 167.778 425335 212.831 110.537
a 2 2 2 2 2 2

3/2/92-2.2-A 2 0.00 25.02 85.38 14.25 96.55 55.35

3/=292.2H2-D 2 0.00 41.99 95.78 12.79 99.42 55.12

Average 2 0.0G 3L5 90.531 13.SU 97.957 55.2

S.L Dew. 0.Gin ¶ 1.997 7,351 1.036 2033 0.163

R.&SD.% ODIV/0l 16 1 8 2 6

MIN O.00 2A )2O 55.353 12.783 96.550 5.120

MaX v.000 41 V'7 95779 14.25 99"424 "5.35I

m 2 2 2 2 2

3/4/92-2.1-A 2 37.29 60 41 142.73 69.07 195.74 0.00
314/92-2.1-U 2 0.00 35.69 75.62 15.30 83.44 44.33

Average 2 1A.647 48,50 110.671 43.34 139..96 22.119

S9. DIv. 26.371 17A44 45332 35.S41 79414 31,,U

R.S.D.% 141 36 41 U1 57 141

MIN 0.000 35,87 7U.616 1.1103 8.43A36 OO
Mai 37.294 60,413 142.726 A.0 195.745 44.377

a 2 2 2 2 2 2

AveNage 2 &.587 43.1 107.433 A.2m 135.MW 5&173

SL. Dew. 19.171 16A22 35.513 21.388 S.296 3L$97

LS.D. % 177 37 36 74 41 65
MIN 0806 25.03 74.619 12.73 L3.436 03

Max 37.2,4 67.0A2 167.773 69.065 212.831 110.537
a 6 6 6 6 6 6

3110/92-3.1-A 3 o.00 4,.24 I11.9 24.65 115.86 60.56

3110192-3.1-B 3 J.00 32.94 87.62 22.59 96.10 50.60

Average 3 66 46.588 100.109 23A28 105.962 533"

St. DOW. U00 10.221 17A.6$ 1.45 13.972 7.047
]fLj5j* IDIV/SI 27 i1 6 13 13

min GAN 32.937 97.625 22.91 9&.103 50397
Max UN 4.2M4 112.593 49 11SJ62 60.363

a 2 2 2 2 2 2

3110/92-3.2-A 3 0.00 46.02 102.13 27.64 110.97 57.49

3/1 0 -3.2-B 3 0.00 35.9d 82.46 20.54 85.16 45.U8

Avomrm 3 8.009 41.001 9.298 24.244 We.0"8 51.636

SL. DWT. .000 7.097 11909 4.0 IL.2 sac
BSAR%~ IDIV/ot 17 15 26 19 16

MIN 0.GAN 33.962 3±463 20.144 8&163 45.134

Max 0.00C 46.020 102.133 27.A43 110.973 57A48
, 2 2 2 2 2 2

Average 3 CA0 40.7946 91.2033 23.9319 1010252 53.636

SL. DeT. 0.00" 7A4750 13.7378 1926 14.0347 64A39
IS.M% IDIV/SI 1i 14 12 14 12

MNU 0.00" 32.U376 n2.46235 0.344 iL51632 4 4

MIX 0.0000 4L.239" 112.5927 27.435 115.620 60.503
* 4 4 4 4 4 4

Al--Pag 3 ND w Not Deterntind



Appendix : BRI PES I

BRH FES I Dylu/aA2 CB139, zWS CB138, Q/g C01S3, .sts CB10s, m/u CB138, ./g CR126, ng/8

2/27t92-0,0 0 427.40 73.17 160.19 128&69 0.00 50.87

3/11092-0.0 0 0.00 0.00 C.00 0.00 0.00 0.00

Arave 0 213AB 36.54 "0.096 64.341 0.000 25.433

S. Diwv. 302.215 31.731 113.272 90391 0.0)0 3L.967

R.S.D.l 141 141 141 141 SDIV/0! 141

MIN 04000 0.000 0.00 0.040 0400 0.000

Max 427.394 73169 160.191 125.611 0.000 50.S65

* 2 2 2 2 2 2

3W2/92-2,1-A 2 I1.26 0.00 44.42 54.88 72.56 12.05

3r.•m2-21I3- 2 217.31 0.00 104.50 92.41 Ih0.55 11.84

Average 2 167.738 0.000 74.464 73A47 116.554 11.047

SL DIv. 70.041 0.000 42.483 26S37 62.221 0.147

B.).% 42 NDIV/6I 57 36 53 1

MNo 113261 0.00C 44A424 54JW3 72.557 11.843

Max 217.314 0.000 104.504 9.A411 160.550 12052

* 2 2 2 2 2 2

3/2J-232-A 2 120.16 0.00 42.40 32.67 61.64 6.20

3/2/92-2.2-1 2 137.4 18.01 56,52 3A42 77.4 11.29
AveraTe 2 129.000 9.041 49A0 3554a 69.561 L.741

St. Div. I2.499 12.786 10.196 4.066 11.201 31601
1011,•b to 141 21 11 16 41

MIn 120.162 0.000 42397 32A61 61.641 6.195

Max 137.839 18,082 56816 3A,411 77,431 11.288
* 2 2 2 2 2 2

3/4/92-2,1-A 2 75.33 21.06 101.76 107.M1 163.07 16.27

3/4192-2.1-B 2 121.18 14.75 57.U8 31.72 72.26 6.50

Averqa 2 96.504 IL01 79.515 MW.3 117.666 11.383

SI Dev. 32.072 i873 31.032 S3.82 64.213 6.911

ILS.D.% 33 31 39 77 55 61

MIN 75J26 10752 57A375 31.723 72.261 6.49

Max 121.133 23.053 !01.761 107M2 163.071 16.269
a 2 2 2 2 2 2

Avem&s 2 131.764 9.311 67.963 "A"64 101.26" 10.691

SL. Dev. 4&726 10,41 27.99 32.18 47.193 3.807
3.S.D.% 3 113 41 s5 47 36

MIN 75.826 0.000 42.397 31.723 61.641 6.195
Max 217.314 23.05 104"504 107.832 163.071 16.269

* 6 6 6 6 6 6

3/10/92-3.1-A 3 162.91 20.09 82.11 I3.U 98.42 7.03

3/10/92- 3.1-B 3 131.53 16.26 62.35 38.9 73.45 6.18

Averqp 3 147.219 1.173 72.479 45.896 85.939 6606
St. Dav. 22.191 2.710 13.622 10.332 17.657 0.598

"RS.D.A 15 is 19 23 21 9

MIN 131328 16.259 62.87 31.592 7L3A3 6.183

Max 162.310 20.092 32.111 53.203 9L.425 7.028
a 2 2 2 2 2 2

3/10/92-3.2-A 3 144.96 18.92 70.02 45.52 93.37 10.58
3/10192-3,2-H 3 127.39 17.82 62.99 28.91 74.06 5.12

Averaep 3 136.435 15367 66.503 37.213 51711 7.902
St, Dgv. 17..01 0.781 4,968 11.748 13.655 3.931
RS.D. 9 4 7 32 16 50

MlN 127J9 17.815 62.996 2L906 74.0M5 5.122
_ Max 1"9,77 lLTe20 70.016 45..526 93.3" 10.681

-- 3 2 2 2 2 2

Average 3 141.8270 13.2714 69.4912 141554 544249 7.253
SL D"v. 15.8602 1.6321 9.03"546 13306 12.9514 2.4146

R.S.[L 11 9 13 25 15 33

Mha 127.3935 16.2591 6..472 28.9064 73.4533 5.1218
Max 1623100 20.0915 32.1115 53.1031 98.424" 10.6813

I 4 4 4 4 4 4

Al--Par 4 ND -- NAt Detein•ru

*



Appaoix I: DIH PES 1

BREFEEI DUyWa mA2 Cr157, /8 C128QW.j C320%4 C11, 1g CB170, /8 CB193, n/g
227/92•.0,0 0 31.48 2.85 0.00 85.48 0.00 93.64
3110192-0.0 0 0.00 0.00 0.00 0.00 0.00 0.00

Avege 0 15.741 1423 0.004 42.735 0.00I, 46*0
SL. Dav. 22,21 2.012 O.006 60.441 0.000 44.213

RL-D.* 141 141 IDIV/0! 141 #) IV/0! 141

MIN 0.00W 60 L00W 0.0)0 0.000 -.006
Max 31A42 2.146 0.00L 35477 0.000 93.639

a 2 2 2 2 2 2

3=2/92-21-A 2 8.49 17.98 0.00 24.75 0.00 0.00
3/2/92-2,1-B 2 16.85 27.28 0.00 42.58 12.00 0.00

Average 2 12.68 22.628 0.006 33.667 6.000 0.000

SL. Dev. 5914 C.574 0.006 12,N05 .485 0.000
LMD.% 47 29 ODIV/01 37 141 D]V/0!_

MNU SAM 17.9" 0.004 24.7S4 0.000 0.000

Max 16.549 27.276 0.000 42.511 12.000 0.000
a 2 2 2 2 2 2

3/2N2-2.2-A 2 0.39 056 0.00 21.94 0.00 0.00

3/2/92-22-B 2 8.29 10.31 0.00 26.40 0.00 0.00
Averagp 2 4.335 9.43" 0.00o 24.1"9 U.00N 4.006
SL Dwv. SSM 1.239 0.00C 3.159 0.000 0.000
LS.D., 129 13 #DIV/0! 13 SDIV/01 #DIV/0-

MIu 0381 5.59 0.00" 21.535 0.000 0._A
Max 5.217 10311 0.006 26402 0.000 0.000

a 2 2 2 2 2 2
3/4192-2.1-A 2 21.42 28.22 13.05 43.72 54.25 2.58
3/4M92-2.1-B 2 10.34 IL70 0.00 23.51 0.00 0.00

Averge 2 15380 1.457 6.327 33.795 27.124 1.289
St. Dev. 7A.14 13.101 9.231 14.121 38359 1.23

RS..•% 49 75 141 42 141 141
MIN 1034j U e.00ms 23.116 L0006 .000
Mal 21A19 28.216 13M04 43.780 54.24m 2.578

m 2 2 2 2 2 2

Awvnge 102.i6l 16."4 2.176 36.54 11.041 L430
SI. DIv. 73.141 9.134 %.. 9302 21.704 1.52

R..D. 6"7 S4 245 32 197 2us
MIN 6310 LM C.OG 21,.93 0O0 0L000
Max 21419 2&.216 13.064 43.780 54.245 2.578

3/10/92-3.1-A 3 14.37 14.15 0.00 33.30 4.96 0.81
3/11(W2-3.1-B 3 9.06 10.97 0.00 25.84 0.00 0.00

Average 3 11362 12.We 6.100 29565 2.48 0L404
St. Da. 4.106 2.2M3 0.0A 8.276 350 0.572

R..D.% 34 is #DIV/$I 15 141 141
Miu 9.065 10.69, 0.006 25.15 &.006 o.0e6
Max 14.166 14.133 6.006 31"26 4.96 0.809

a 2 2 2 2 2 2
3/10/92-3,2.A 3 15.74 15.23 0.00 26.69 1.57 0.00
3/10f2-3.2-B 3 10.41 i4.90) 0.0 27.53 3.07 8.0

AvenP 3 16.5W I5.062 0.006 27.105 2.322 4.463
SI. Dev. 1.10 .233 L.O00 0.59 1.062 6.312
R.S.D.M 7 2 IDIVI/O 2 46 141

Mbu 15.732 14MBt 0.006 261W 1.571 0.000
Max 17426 15.2=7 0.000 27.529 3.073 3926

0 2 2 2 2 2 2

Average 3 14.2703 13.1116 OA06 28.33 24012 2.4337
SL. Dev. 3.6329 1.9496 0.000 3.3777 2.1179 4.3449

"R.D.% 25 14 ODIY/O! 12 a 179
MIn 9.012 10.9663 0*006 25.4350 0.0000 0.0000
Max 17A4197 1.2271 0.00 312 4.960M 29259

* 4 4 4 4 4 4

Al--Pae 5 ND - Not Detaamimd



Appemndx 1: BRH PES I

BRH MES 1 DyUi/CmA2 CB206, ac/t CB209, cull CS su, qS
7792-.0.0 0 91.71 57.68 2309.68

3/10/92-O.o 0 0.00 0.00 39.09

Averaus 0 45.354 28.840 1174334
SL Deo. 64.847 40.786 16053.4

RSD.% 141 141 137

min 0.000 0.000 39.090
Mal 91.708 57.630 2309A678

a 2 2 2

3U2W2-2,1-A 2 0.00 8.32 828.06
3/2/92-2.1-B 2 16.34 83.62 1661.54

Average 2 L.170 45.969 1244.801
SL Dew. 11.554 53.248 59.3960
MS.D.% 141 116 47

t0.0L00 8.317 628.061

Max 16.340 83.621 1661.541
a 2 2 2

3/2/92-2,2-A 2 .00 0.67 734.96

3/2/92-Z2-B 2 0.00 5.40 811.80
Ave.uage 2 0000 3.033 773.381
St. Dew. 0.000 3.348 54328

R.S.D.• EIVl/0 110 7
W0.000 0A65 734.965

Max 0000 S0 111.797

a 2 2 2
3/4/92-2,1-A 2 6.76 13.56 1359.29
3/4/92-2.1-B 2 0.00 6.64 752.55

Average 2 3.37 10.100 IR Is18
St. Del. 4.779 4%96 429.030

RS.D.S 141 48 41
M0 .00 6.63 752.548
Max L7is 13.562 1359.288

a 2 2 2

Average 2 3.855 19.701 1024.700
St. Dew. 6489 31.593 359.750

RS.D.% 174 160 38
MIN L00 0.665 734.%,5

Mau 16.340 83.621 1661.541

U 6 6 6

3110/92-3.1-A 3 0.00 443 997.28
3/10/92-3,1-B 3 0.00 5.73 78.29

Averagp 3 0.000 5.279 892.712
St. Dev. 0.000 0W32 147.776

R.S.D.X% *DIV0 12 17
Min 0.000 483 738.289
Max 0.000 &726 997.276

Q 2 2 2
3/10/92-3,2-A 3 0.00 2.23 934.95
3/1092-3a2-B 3 3.00 0.o "'n6.61

Aveag 3 0.000 1.141 555781
SL. Dea. 0.000 1.542 111.90

RSJU.D VDIV.! 135 13
Mir 0.000 IL051 7W"13

Mu 0.00 2.231 934948

a 2 2 2

Average 3 0.0000 3.2101 374.2515
SL. Dew. 0.0000 2.5758 109.1514

R-S.D.% DIV/0! 8s 12
MIN 0.0000 O.50O 77L6127
Mu 0.0000 S.72L0 97.2762

U 4 4 4

Al-Paip 6 ND = Not Detenuined



Appemd 1: BRH PES I

XRB lES 1 DymaiAdtA 113k igg RE mg/g ALDRIN, igi OP'DDEPuK/ DIKLDUN, gg PPMMEWSgi
7427192-0.0 0 NA NA MA NA NA NA
3/10/2-0.0 0 11.63 0.00 0.00 0.00 (0.00 19.399

Avengte a 11AM 0.000 6.000 OAM0 0.006 19.839
St. DOT. SDIV/0I ODW/O! #DIV/0! SDIVIO! NDVIOI #DI/at

R.S.D.% Amn/at MIJIW1 ODIV/01 #DIV/0t V)IVIOI SDIV/Ot
bus 11AN 0.000 SAN0 0.00 0.00 19.894
Mal 11AN 0 0.000 & 0.000 0.000 19.839

a 1 1 1 1 1 1
3(19-2.1-A 2 11.68 6.251 0.00 0.00 NA 63,46
3/2M9.2,1-B 2 10.64 9.09 0.00 65.03 NA 87.26

Aveng 2 11.138 7.880 MO1O 32.513 MIiiVIGl 75360
St. Dev. c M3 L00S 0.00 45.941 ODI V/Of 18.8

1... 28 tviiWot 141 SDIVIOI 22
MIS 10.A35 8.25 0.00 0.00 0.00 83458

IIA 1.77 9.018 6.00 85.027 0.00 87.M6
*2 2 2 2 0 2

3/292-2,2-A 2 39.02 0.00 0.00 0.00 16.83 40.81
3r2192-2.2-B 2 5.08 0.00 0.00 1 &93 NA X005

Average 2 22.048 LW0 6000 9A67 18.82 39423
SL. DIV. 24.001 0.000 6.0 13.38 RDV/Of 1.9

R.S.D. l09 #01 V/OI NIV/01 141 10DIV/Of 5
mia 3*76 4.000 6.00 0.00 18.2 X6.04
Mal 39A019 0.000 000 16914 18.32 40.M0

a 2 2 2 2 1 2
3/4192-2,1-A 2 NA NA MA NA NA NA
3/4/92-2.1-8 2 6.13 0.00 0.00 0.00 NA 0.00

Averag 2 LI18 Los0 6.00 6L006 RDl WI $AN0
St. Dow. SanY/Of #DIV?0t #)IYvIO #0W/a! AOlV/0f SD0W/St

ltJ&D6a #DIVI61 NDlY/O ODlV/01 OKlY/O GODRY/0 #W SIVI

Max LIU 0.006 SAW0 0.00. LOOS 0.006

Amigo 2 14519 3.081 am0 18.7 16"3 4L315
St. DOT. 13930 4.319 Low0 2.153 NWV/Of 32458

Ma8 141 SDY/Sf 18" suViol 71
had M67 600 6.00 6Dim 18.32 6.0406

Mu30.419 9.063 &.000 65.027 18.32 37.284

3/108V2-3,1-A 3 2.58 0.00 0.00 20.60 NA 45.31
3/10/92-3,1-B 3 4.53 0.00 0.00 16.06 RiA 39.27

Aveaip 3 3.3W3 Low 0-006 13346 #01 VIOl 42.23
At Dsv. 1L375 6.00 LOW0 3.194 #01 V/Of 4.M7

RLSA* 39 #0KV/Of S#0W/Of 17 NDIVIOI to
No. 2.531 #AGO6 &M0 14L031 0.00 39.288

Mu 4.52 0.00 6.000 20.98 WHO0 45.300
*2 2 2 16 2

3l1%92-3.2,A 3 3.90 0.00 0.00 15.15 NA 42.62
J1 A ~ W7&W 3 4- AA."I N.A 10.23

Avneq 3 4.21 LOW0 LOOS6 14.037 SDIVIAi 2".27
SL. Dev. 6.392 6*AN 600 1.575 NORY/ 22.89

LS.&A% 9 NW//S smiYaf 11 #0W/St 37
mm. Mw9 0400 6.066 12923 0.00 1L236
Mel 4A48 6.000 #AOS 15.151 0.00 4L.619

*2 2 2 2 6

Averge 3 3.132 LOOS0 94000 18.133 SDIV/Ol 34357m
SL. Dow. 0.9017 LONG0 0.0000 3.2247 #D01 VIl 82705

RS.D.0A 23 0DWY/Of SDIV/SI 26 #01 V/Of 47
bus ism0 6.009 0.0000 12.923 0.0000 10.23

Mu4425 4.0004 4.0000 20.5962 0.0000 Q0.092
3i 4 4 4 4 0 40

Al--Pop 7 ND - No Dotimikend

AL



Appaudix 1: BRIIPES I

SRLH PES 1 Da/CmAl2 OP'DDD, usa PF'DDD, ne/8 OPDDT, ug/g MIX, wngt
2/27/92-0,0 0 NA NA NA NA

3/11492-0.0 0 0.00 0.00 0.00 0.00
v Arage 0 0.000 0.000 0.010 0.000

S Da. ODIVIO! ODIV/01 #DIVIO! #DIV/0!
R-,;D.% Vq•IV!0! OfDIV/01 tO)IV/01 XIDIV/0!

MIr 0.000 0.000 0.000 0.000

Max 0.00 0.000 0.000 0.000
u 1 1 1 1

3t2192-2,1-A 2 43.38 118.49 23.41 1.37

S3/2/92-21-B 2 73.04 0.00 0.00 0.00

Average 2 58.206 59.246 11.704 0.43

St Dew. 20&973 837*7 10353 0.966

R.S.D.% 36 141 141 141

MIN 43.376 0.004i (0000 0.00

Max 73.037 114A93 23A09 1.3"

a 2 2 2 2

3/=292-2.2-A 2 89.98 0.00 0.00 0.00

3r2=92-2.-3 2 36.42 13.00 0.00 9.09

Averuge 2 "1201 4300 0.000 4344
SL. Dev. 37.1173 9.192 0.00) 6A26

R.SD.% 60 141 E)IVI0I 141

MIN 3L4421 &OO0 0.003 0U000
Max 89.912 12.999 0.000 9.0,1

a 2 2 1 2

. 3/4M92-2. -A 2 NA NA NA NA

3/1•2.2.j-W 2 29.37 11.87 7.68 1.06
Average 2 29.373 Ii"73 7.AM 1.040

St. Dav. KJ)Vl01 XJIVIOI ODIV/01 #)IV/U!
R.S&D.% SVIV/01 ODIV/Il ODIV/01 #DIV/0!

Min 29.3J73 I i.73 7.1 1.0S
MAX 29.373 11.473 7.600 1.065

ii 1 1 It I

Average 2 5443 21.673 G.21s 2-04

St- Dov. 2&904 50394 10.19 3.843
IIS.D.% 41 176 1"6 167

MIS 2.373 LG L0OGO Om0
Mad 99.M62 115493 23A409 9.01

* 5 5 5 5

3110/92-3,1-A 3 40.02 0.00 0.00 0.00

3/10/92-3,1-B 3 33.49 11.14 0.00 0.00
Average 3 36.752 5372 0.&W0 0.O0

SL Dov. 4.61 74" 10411 0GAG
"k.S.D.% 13 141 M)IVMI DIIV/0t

MAg 33A81 0O6t 0Ot 0L0W1
Max 40.011 11.145 L.0G 0.000

a 2 3 2 2
3/12-3-A 3 38.05 5.00 10.73 11.01

3/l0N24-3.2 3 30.35 9.06 &44 32.16
Avmiga 3 34.200 7.031 9.14" 21.553
SL Der. 5.431 2.65 1.6I3 14.956

R.ISD. 16 41 17 49
MiNI 30.354 5005 L.439 11.007
Mai 3L04U 9.057 10.730 32.153

' 2 2 2 2

Average 3 35.4762 63016 4.7922 10.7913

SL. Dew. 4-3746 4.9139 5.6121 15.1602
LS.D.% 12 71 117 140

MIn 30.3545 000hm 0.0m0 0ohm0
M"a 44.0176 11.1448 10.7303 32.1583

n 4 4 4 4

AI-Parg 8 NI) D Not I)rndned



Apperndix 1 BRIIPES I

i5RH PES 1 Dyuh./oin2 NAP, tWJ 2MN, u*9 IMN, tl/u BWP, us/g DMN, us/u ACLI, mo/u ACT, Deg-

227/92-0.0 0 0.0 0.0 0.0 10982.5 1338.1 0.0 0.0

3110d92-G.0 0 15641.0 4600.1 4861.6 0.0 W59.4 0.0 0.0

Avag U 71520.52 2300.0M 2430A507 5491.231 5003.740 4.000 0.000

SL. 1)v. 110.59.1 325.759 3437.81 7765.774 3184.037 6.000 0.004

R S.D.% 141 141 141 141 104 ODIV/Ot 0F4IYt

MNI 0.00 90.066 CM aim 133L072 0.000 0.000

Mau 15641.045 4600.096 461.614 109,L463 8669A05 0.000 0.000

0 2 2 2 2 2 2 2

3,,/92.2,1-A 2 75.0 295.5 0.0 220.4 478.6 0.0 0.0

302192-2.1-B 2 1898.3 719.9 349.5 0.0 1230.7 149.3 0.0

Avterae 2 916.647 507A99 174.769 110.153 554A.68 74.917 0.006

S. Dev. 1239.244 300.161 247.160 1SS.23 531.790 105.948 0.000

R.4.D.% 131 59 141 141 62 141 oDIVi0I

MlM 75.014 295.453 0,000 0.004 473449 0.0L0 0.000

Mal 1596.21 719.9TOM 349.537 220.366 12X.714 149.I33 0.000

a 2 2 2 2 2 2 2

3(2/922.2-A 2 752.5 0.0 0.0 115.4 319.2 0.0 0.0

3(2,92-1.2-B 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Avoriae 2 376.=45 6,106 0.005 59.209 159A1U4 0.000 0.000

L MDe. 532.091 0.S0A N.000 5&735 223.743 0.000 0.005

ELSD. % 141 WiV/M! fDIViOt 141 141 N)IV/0I MDIV/0!

MUm N.000 G.AM 0.000 0.000 9.00G 0.000 0.001

Max 75L9 0.00G 0.00 11L419 319.W49 0.00 9.006

u 2 2 2 2 2 2 2

3/4192-2.1-A 2 594.2 2110.0 660.4 3473.2 36"9.1 2396.2 1312-7

314/92-2.1-H 2 LO SVT L OS LOST LO"T LOST LOST LOST

Average 2 594.152 210.0 "0364 3476.11 3469.091 2891.12 1312.727

SL DOW. #1DIV/VO WDVM II 5DIVO1 V 9ViOKi IVOl0 NDIVI0V NOWV01V

s. WIV/01 #SOMIVI 1lEV/O l 99V/K1 ODIV/CK 9Iv9V/Of ODIV/0t

MW 59&4.12 21514100 650.354 3475.12 369.091 219.152 1312.727

MAL 594.12 2156AM00 6U0.354 3475L11 3659.091 2898.102 1312.727
* 1 1 1 1t 1 1 1

Averae 2 63."3 M3.006 l61ei5 7*3.393 11393.54 609A,03 262.J41

SL Dev. 742.2= 910641 297.06 15320.402 1484.516 1210.99& 1 57.005

.wD. 11.5 142 147 1"9 130 216 224

Mir L.GO Low0 SA50N0 66004 0.004 0.004

Max 139.21 2180.65N 064 347,182 3669.091 21198182 1312.727
* S $ S S $ 5 5

3110/92-3.1-A 3 9015.4 1 50. 0.0 199.7 240.4 0.0 0.0

3110/92-3,1-0 3 1273.1 0.0 0.0 0.0 0.0 0.0 0.0

Average 3 1049.254 75.235 U.00m 1r,7A 120.2M0 0.000 0.006

SI D". 259.55 106.396 C.000 141.13 '.70.017 L.005 0.000

" D." 24 141 #DIV/It 141 141 1)IV/OI vDIV/O

Mha s.MS &.0 aw SA.N t @ 8.000 0.000

Mu 1273.6 150.479 C0M0 199.740 240A46 0(0Lo 0.000

a 2 2 2 2 2 2 2

3/10/92-3.2-A 3 211 .3 0.0 0.0 15.6 142.1 0.0 0.0

l3f!O...93.•2- .! 6415.0 0.0 0.0 0.0 76.4 0.0 0.0

AvelPe 3 42COX.1 6.IbOO 0.005 7.799 109.212 6.000 0.000

.De. 341175 $.6,JJ 0.000 11.015 46460 0.006 0.006

R...%71 )IVISt lflIV/Ot 141 43 O9EV/SI #I0V/Of

MIN 21,.N1 ... 00 0.0,00 a.i00 7GA47 6 L.0O 0.006

MAI 6413.000 S.i00 0.00 •.577 142.134 0.000 0.000

* 2 2 2 2 2 2 2

Averg 3 2676."070 37A175 0.000 33.8293 114.7511 0.000 0.0000

SL. D"v. 2543.0967 753350 0.0000 97.306 101.9540 0.0000 0.0000

"IL5.D.% 95 200 XDIWV/0! ill 59 #1IV/OK 9DIV/0!

Min 9054400 0.0005 0.0000 0.0(06 0.0000 0.0000 0.0000

Max 6415.0000 1504706 0,0000 19".7400 240400 0.0000* 0.0000

a 4 4 4 4 4 4 4

Al--Pae 9 Ni) - NIA Dermined



Appenid 1: BRH PiS 1

DBIL It1 Draa/csA2 MNC', q/g FLU, aWe PHE, aWg ANT, nelg IMP, ag8 RLA 48i PY14 /;
2/2719240 0 4457.4 553.1 2r77.1 0.0 319.5 700.3 0.0
3/192-0. 0 5150.7 0.0 0.0 0.0 0.0 550.3 253

Average 9 4119.62 279.062 1438.37 0.006 139.2M9 775317 12A49
S. Dov. 511.437 39454 203445 0.004 22&25.I 10,.041 17.881

R.MSD 11 141 141 #IIVMI 141 14 141
MIl 4457421 60hm a0im 0.006 0.000 700.321 0.000
Max 5180.703 355.123 2M77.140 .000 318.536 M50.313 25.2-7

a 2 2 2 2 2 2 2
3/2/92-2,1-A 2 0.0 944.7 1563.3 150.1 419.6 2959.9 26411
3(2/92-2.1-B 2 3566.5 101.2 242215 750.3 304.9 4563.9 4554.5

Average 2 1783.25 522.9S6 1995.391 450.237 36L210 3761.908 3594.278
a DNv. 2521.03 596397 604032 424.392 81.105 1134.233 1351276

UIS.D.% 141 114 30 94 22 30 35
Nil 0.000 101.239 13S6.276 14147 30446 2959J8I4 2642.074
Mam 3566.$10 -44672 2422.506 750.321 419360 4563.931 4354481

a 2 2 2 2 2 2 2
1t2/92-2.,,A 2 0.0 425.1 2624.3 497.7 691.4 4334.3 40343
3/2192.2,B 2 0.0 0.0 1129.0 0.0 0.0 2964.4 315LI

Averap 2 GAN 21.561 1576,634 248.i21 34L7"6 3659J65 3394.175
SL Div. 0.0A0 30.,64 1017354 351.816 45lL903 "4.294 619333

RDiV/0! 141 56 141 141 26 17
Nun om0 O.oG 112ium 0.000 0.004 294.35 31MSUIM
Mal 0.o00 423.122 2624.297 497.657 691A13 4334.777 4034.267

* 2 2 2 2 2 2 2
* 314i92-z1-A 2 41917 130.9 976.0 194.5 245.5 932.7 963.6

3/4/92-2.1-0 2 LOST LOST LOST LOST LOST LOST LOST
Average 2 4191727 130510 97T.000 194.-54 245.445 932.72v 90636
SL Dev. VDIV/0l IDlY/SI ODlY/S AR/I WAY/0 OIV/SI IDIV/SI

USaD.% UIXV/t 6iIV/0I DIVA0Y #DI1 V/O IDIV/0 ODIVA/ iDIVAI!
kim 4192.727 130.90 976.00L 14.4S 24:" 931727 963.466

MAX 4192.727 130.09 976,WI 194.543. 245 932.727 966adi U 1 1 1 1 1 1 1

Averagp 2 1,1J47 3206309 1744.010 313l 332.256 3155.133 3074/.50
SL Day. 2136A57 353.176 747.371 301.347 1 251 1441640 1353367

R..0.1% 136 124 43 5 76 46 45
Mib 6I0 $A00 976.000 6.00 0000 9312.727 963436

Ma 411727 944.72 2625.97 750.327 0IA13 4563931 4554481
* 5 5 5 5 5 5 5

S3/10192-3.1-A 3 0.0 20.6 604.1 222-1 356.3 2321.3 2347.4
3/1092.3,1-0 3 0.0 27.3 1031.9 235.9 434.5 3175.1 3296.7

Average 3 G0AN 23.976 317.964 253.9M 395.33 2748203 2122.07S
St. Dev. a.i0m 4.737 302.46 43•.9 55306 601739 6fl.278

R.54)51 IDIVY/I 20 37 18 14 22 24
Mil a"000 30.620 604116 221106 356A2 2321.20 2347.411
Mn .0tW 27.32 1031.87 25&M 434.44 3175.146 3296.741

2 1 2 2 2 2 2 2
3110/92-37.A 3 0.0 0.0 878.6 96.1 290.3 3102.1 3367.7
3/102-332- 3 294.0 51.3 2123.2 571.9 906.1 5256.0 49053

Average 3 14.&9.. 40.656 1500.933 334373 M " 409.6i 4in.As
S. Dea. 207386 37488 880.076 33&037 436141 1523017 1067.251

k.0.5.D 141 141 59 106 73 36 26
Min h00 ohm*. 371625 St046 29033% 3102.101 3367.725
Max 293,76 11.300 2123.240 31J186 908L120 5255.960 49035.-0

a 2 2 2 2 2 2 2

Averae 3 734925 32.3099 11.594A81 2944813 497.2551 346316237 3479.3014
De. 146.9650 M 34.675 6664424 200.7003 261502 1255-8461 10153614

I.%.0.51 2we 107 57 68 56 36 30
MI. 0*00041 60006 604.1104 96.0664 250.3339 2321.2600 2347L410O
Mal 293.9700 313000 21232400 571.86 9004.1200 5253.910 4908.1300

H 4 4 4 4 4 4 4

Al -Page 10 ND - Not mcmnrzd
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Appendx 1I BRH PES I

,E H a I Dym .cmA2 ,4." /u CI. G~jm/ ,,F, ,l[ BKF, ,WS Bl /, 8 BA, mg/. PERi3. I
2127/9.,.-0 0 114.1 0.0 175.5 43.5 1200.5 202.4 0.0
3/110/920.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Averm I S07.I 0.00 U9.261 21.756 600a"38 1O1.0d 0&M
SL Day. 00.706 .0006 126234 30.765 34".893 143.126 •M

3Ig D.% 141 E)IV/0! 141 141 141 141 O3DIVI/
MM Low 3.0031 00 OG6 Lm 0.0" Los
Max 114.136 .000 17L.52 43512 1200.516 202A411 a

a 2 2 2 2 2 2 2
32/92-2.1.-A 2 121.6 545.7 1099.4 517.7 1999.1 721.8 10"7.4
3/"219,.21-B 2 1331.9 1565.2 296U6 1901.6 3126.3 1101.6 917.5

Average 2 730.U2 1209"4 2034.009 1209.62 2563.07 9153.20 1007A44
St. Day. 850167 o 06.736 1321.776 978.L47 796.567 263.513 127.2W

RS.D.g 117 42 65 51 31 29 13
MW 125.605 "45.733 1099372 517.692 1999512 725" 917.M02
Max 1331.916 1565.194 M664 I51J4 3126.325 I101A01 1097A42

* 2 2 2 2 2 2 2
3./2M2.2-A 2 1647.4 2797.0 240.9 2681.0 1905.2 1995.3 152.2
.n2,/92-2.2-B 2 431.4 861.9 1636.1 1370.5 16764 1494.3 214.1

Averqe 2 1U39.36 1M2M435 262.50I 2629.211 17L.775 1739.123 21146
St. DeW. M5913 136L.315 54,.490 931.616 161.116 347.09 13.l

ES.D.A 83 7S 27 46 9 28 43
Mb 431.94 561.J 1636X74 1370462 1676.35 1494.309 151.211
Max 1647.375 279C.96 2406.28 2"7.967 I0.16 19653M 284WA

a 2 2 2 a 2 2 1
314PY2-2,1-A 2 53L2 923.6 1!56.4 923.6 910.9 '752.7 207.3
3/4192-2,1-B 2 LOST LOST LOST LOST LOST LOST LOST

Averale 2 53152 Y23.636 1156364 23. 91.909 732727 207273
St. Dew. NDIVIt SvDIV/t #DIV/t iv/01 V IS u#DiV/ NDIV/01 UMiV8

R Jq .%)IVMdI MDIVtQI ODiV/0i NDIVI0! DIYVot #DIV/0! LIlYV/0
Mb $33182 923A36 115,.364 923.636 916.909 752.727 207.273

NaU 53.182 923A636 115634 5246 916.909 752.727 207.273
a I 1 1 1 1 1 1

Avenrp 2 515A4P 136A17 I553877 14ft.23 1I9.72b 121Z.S62 5314M9
SL Dev. 643.227 537.3 514.56 654.1•4 796.771 3S3293 441438

ILSJ) % 79 60 44 37 41 44 53
Mb 1INA" 845.733 1099.372 51702 916.59 725.M59 152.210
Mit 1647.375 279.L62 28.646 82657.957 3126.321 165.33 10974,I25

* 5 S 5 5 5 5 5

3110,52-3.1-A 3 737.4 1656.2 1362.1 1491.2 1402.9 969.7 551.5
311O092-3.1-U 3 823.4 2165.2 1743.3 1351.0 1776.9 1115.3 174.4

Avergep .0 730424 1910.653 152.692 1439.567 1589.901 1044.279 363.13
SL. Day. 60.531 359.921 369.552 7L,950 24473 IGA.57 266.56l

R.SD. 5 19 17 5 17 10 73
Mb 737A41 1"M6116 1362.096 137.963 14U2.196 969.710 174A31
Max 52L437 216155 1743.24 1491.1 177"312 1115.49 551.546

, 2 2 2 2 2 2 2
3/1/92.-3.Z-A 3 992.5 1728.9 1656.2 1994.0 2333.8 145.6 309.7
3110 M/.3.2-B 3 3122.9 3124.6 2512.7 3356.1 1759.6 43V7 719.4

Aveyege 3 2067.9 2426.743 2054452 2675.576 u6AN 22.1w 514.%7
SL. Dy. ISA6.464 96647 660A 9"142 426.13 207.212 239.707

3LSD.iI 73 41 29 36 20 71 56
Mm MAN 1728.6 165.233 1994.031 1739-570 143A09 309A93

Max 3121930 3124,62 2512.6IL 3356.120 23=3.799 43L550 719400
N 2 1 2 2 2 2 2

Averp 3 1419.0614 2168.6*79 11I.5723 2057.3212 1L8L2926 6652044 435.8430
SL Dev. 1140.•428 67MIMS0 496408" 9064367 405.013 454.5282 243.6321

SS.D.% so A 27 44 21 65
MIM 737A106 166.1S0 1362.0900 1367.MM 1402.9W 145A067 174.4390
Max 3122.930 3124M203 2512.660W 3356.1200 23n7967 111,84859 T194A0

a 4 4 4 4 4 4 4

A ]--Pop II ND - Not Dcuinjid I
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Appendix 1: BRH PES I

DDE PESI Dynme A342 INP, ugui DNA, Bng/ 3nl g us/ A r iu, ng/X
2427192-oo 0 0.0 0.0 0.0 22971.2
3/10/92-0,0 0 0.0 124.7 0.0 41074.2

Avway 0 0.000 622.856 0.000 32022.683

SL Dev. 0.000 880M51 0.000 12100.762

l.sD.% SDIV/0! 141 ODIV0I0 40

MI 0.000 0.000 0.000 22971.177
Max 0.0m 1245.712 0.000 41074.1U

U 2 2 2 2

31/=2-2.1-A 2 678.9 366.3 1069.4 18256.2
=3/2M-2.1-B 2 3375.1 891.1 3460.7 41251.8

Aveuep 2 2026.968 62.733 2265.062 29769.030

St. Dev. 1906.502 371.075 1690.885 16239.126
RS.D,% 94 59 75 55

MNn 678.887 316,.44 1069426 18216.234
Max 3375.0X9 891.123 3460.696 41251.826

0 2 2 2 2

3r/"92-2.2-A 2 2540.8 0.0 3253.2 33175.7

3r2/92-2.2B 2 35.4 0.0 3052.3 19113.7
Avarop 2 128.105q 0000 3152,748 25644.676
Si. Dev. 1771.589 0.000 142021 10650409

RSD.b 138 IDIViAt 5 42
Mis 3544 G.00w 3o1.314 13113.709
Max 2540.807 0.000 3.53.172 33175.653

a 2 2 2 2
* 314/92-2.1-A 2 794.5 62.9 360.0 2957L9

3/4/92-2.1-B 2 LOST- LOSF LOST LXIT

Averap 2 79445 62Lg09 6L1.000 2957L.909

St. DIv. WDIV/f O)IV/0! SDIVI01 ODIV/0!
R.S.D.% #D,-TVlOK #DIV/0! VDIV/OK ODIV/01

NMU 79.4 62.909 860.000 29578.909
Mu 754 62.L9 86&.000 2957.909

UO 1 1 1 1

Avirqi 2 1484.K4O 264.075 23N.136 2W81.2"4
St. Dev. 14U06.64 381.964 1243.109 9961.,57

R.S.D.L % 145 54 33
MIN MA02 0.00 3 1"1 13.700
Man 337.069 3 91.13 34609 412.5126

O 3/10/92-3.1-A 3 739.7 36.5 552.5 15723.5
3110192-3.1-0 3 814.4 0.0 1098.6 2D627.6

Avqi 3 02Wl 18.25 &W5.53& 18175.549
SL. Dev. 17475 25J02 36&.177 3467.692

iLS.D.H 2 141 47 19
MIN 760.700 0.000 552.470 15723.528
Max 314.414 36AH 109K67 20627578

m 2 2 2 2
3/10/92-3.2-A 3 594.7 1230.2 1426.9 2246L.4
3110,92-3.2-B 3 46.9 1695.3 0.0 37437.4

Averwe 3 32&= '& 2. • 7.-1 AlMIA

SL. Dwv. 387.360 328.865 10•966 10514.689
R.S.D.% 121 2n 141 3.9

MIN 46.30 1230.3 6.00 22466.429
Mu 594.716 1695.32$ 1426.92 37437.440

* 2 2 2 2

Avine 3 561A310 740.3112 769.4997 24064.2415
SL Dev. 3563177 3554710 627.0957 9358.9058
"a%.S.D. 64 H16 81 39

MNN 46.9m LM0 00M 15723.S200
max 8144138 1695-200 1426.9218 374374400

n 4 4 4 4
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Appndx•1: BRH PES I

BREPUSI p kM A2 IiFW# Amtitk ,d g C mS H, ua N, mg C, a*&g H, mu/ N, mu/u
2R7/924A. 0 5
3/10/92.0.0 0 14 0.00r2 0.193 0.067 0.027 71.4'1 24.8t5 M0.000

Avwgp 0 0.003 0.193 0.067 0.027 71.4A1 24.415 10.006
SLI Do. #DIV/6! 0D1V/OW #IVGI SDIV/0! •MID0! /O IV/01! M0IV/S

LS.D.* #DIV/I DIV/1 DII V/01 V MA'n0! £IDIVIO! I !IV/S!
Min 0.003 0.193 0.067 0.027 71A4P1 24J8S MA0N6
Max 0.C0M 0.193 6.067 0.027 71I.41 U43.13 10.000

m 2 1 1 1 1 1 1 1
3/219-2,I-A 2 5 0,0026 0.092 0.055 0.014 35.335 21.154 .305
3/2/92-2.1-B 2 3 0.0040 0.140 0.096 0.019 35.000 Z4.0) 4.750

Average 2 0.003 0.116 0.076 0.017 35A1 W2..•77 5.067
SL. Dev. 0.001 0.04 0.029 0.04 0.Z'2 2.013 0.449

R.S.D.% 39 29 35 21 1 t 9
Mie 0.0C3 0.092 0. WA 0.014 35.W 21.34A 4.759
M 0.04 0.149 0.096 0.019 531- 24.00 3.35_Ui

*2 2 .1 2 A& 2 2
3/2=92-2.2-A 2 4 0.0035 0.135 0.063 0.019 39.429 13.000 5.429
3/2=92-2.2-B 2 6 0.0035 0.144 0.069 0.CMh3 41.143 19.714 5.714

Avera 2 0.004 01.41 0.0" LO.5 40-A6 ILM 5.,71
SI. Dew. 0.009 0.04 0004 0.901 1.212 1.212 LM

SSSM 0 3 4 4 3 6 4
Noa d.004 0.15 0.063 .1O6 39A29 IMM&e S"Z
Mu 0.004 0.144 0.069 0,026 41.143 19.714 5.714

* 2 2 2 3 2 2 3
3/4f92-241-A 2 12 0.00-14 0.131 0.064 0.025 53.23 1.24 '0 7.353
3/4192-2.1-H 2 13 0.0035 0.2 0.069 0.0W5 53.357 19.714 7.143

Avera 2 0.003 0.1W, 6.07 "U M" 19.20 7.148
SL. De. .00 6.015 Lm GM 3" 0.m 0.149

R.S.D.% 2 9 5 0 7 3 2
Mib 0.3 0.182 0.464 VS S34• 15124 7.143

Mai 0.004 0.206 0.069 0.02, 3U87 19.714 7.M53
* 2 2 a 2 2 2 2

Averag 2 i 0.1" 1"9 "2a 43j.,4 20.231M L3
SI. ev. C.O" 60.W9 "I14 6004" 9.1 1.2L 1.047

R.S.i&& 13 2u 21 71 23 1e 1i
Miw S.00W 6 0.0WS 1.4d 33.000 IL6M. M.7"5
m .L004 0.2%6 9.496 0.2, 557 24.00 7-M.3

a 6 6 6 6 6
3/10/92-3,1-A 3
3110/92-3.1-B 3 is 0,oWZ7 0.147 O.U', 0.019 5R 4 21.431 7.037

Avrmp 3 Low 0.147 L.M8 &.019 M4" Z1Sl 7.0"
Si. Oar. M)vMia #R)W/0/ IDii'M *VV/0l AJIVAIG IADV/01 #UIVIbl

LL.%J) ODIVAN5 #M)IV/W DI01 V/S I V/G! OA)1VM! M)IV/W #DIIVIG
mw. 0.003 0.147 *AS# 6.01) 54.4 21.48 7XI2

Mau 6.003 L.147 CW0.8 0.019 4.44 2141 7.837* 1 1 1 1 1 1 1

3/10/92-3.2-A 3 16 0.01M 0.220 0.087 0.029 66.667 26- 3,78
3/10192-3.2-H 3 17 0.0014 0.137 0.079 0.01# 9.,,57 56.429 12.857

Aim 3 4.M02 0.17• 0.003 6.024 L2.363 41,.9 1u023
SL. lv. D0m1 059 6.006 6.0C L 22 21MS 2x"

R.S.D• 7 3.n 7 33 27 51 27
Mik SAMI 0.137 0.079 LOW 64.U,7 26-434 M.756
Mx e.UO3 L.220 0.1*7 L.029 97.A57 56333 12.837

a 2 2 2 2 2 2 2

Averqe 3 0.0023 O.N 0.9747 L.40 72.9"94 34.7579 9.Si0V
SL. .•i 0.001 M 0.01W .0061 22.3863 1.925 2.90

RS.D.% 39 27 lb vi 31 54 31
Mim 0.0014 0.137 0.0390 U0 544444 2L4615 7.037W
Max 0.0033 0.2240 0.0670 0.0290 M"7..51 36"05t 12i571

* 3 3 3 3 3 3 3
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App~endix 1: FIR HPES 1

0.2 ý= (10-9 0 2 -4 Iim(9 4 0 ) 4-62 tun(9-4 0) 62..300IM (4.1.75 0 )
BRNF1I .rmn/CiAZ (fine day)~ (Coarse clay) % (out1) V (vfle tio mod mnd) % suum %

2127/92-0. 0
3/10/92-0.0 0

Averag 0 D0W/SI LiPIO! ODIVIG MMIV')! 101V/0!
St. Dew. DV0 #DIV/0l LII/O NV/Ol ODIV/01 #)IV/0!

Ns.000.000 0.000 0.000 0.000

a 0 0 0 0 0
31/9-2.1-A 2

*3/2192-2,1 -B 2 0.00 3.00 31.15 15.85 100.00
Average 2 0.000 3,000 1.1.50 Is.&50 100.000
SL Dev. XDIV/0! ODIV/O! #DIVIat #IVlY/I A)IV/0!

RSM.D. NIVl/0f #LIY/Of DIV/Of LDIY/Of #IIV/Of
M., 0.000 3000O 111.150 WllJ5 00.00O

Mn0.0 3.000 11.130 15.05 100.000
I I 1I 1 1

* 3/2/92-2,2-A 2
3/2192-2.2.-B '10.00 7.51 $9.36 19l3 i00.00

Average I Cm0C 7.518 89j" 2.930 100.000
SLM. Oe DIY/Of ODIV/Ol O)IV102 N0KV/Of LDIY/Of

WSD. % NDlY/0I LDIY/O NDIY/Sf L#lY/I NIDY/Ol
Nmi 0.00 7.510 39j"6 2.930 100.000
MAE 0Ohm 7.510 $9.56 2.930 100.000

-j N 11 1 1a
3,492-2.1-A 2
3/4/92-2.141i 2 0.00 5.99 85.52 8.50 100.01

Average 2 CAW0 L.990 US.20 1.500 100.010
SL. Dew. SIV/OR WDIY/Of ODIY/Of OUIY/0R LDiy/Of

RS.D.V NIV/OR ONIY/Ol LDIY/Of N)IV/0f #N)W/O
min 0.00 S.991 55.20 MOD0 100.010
mux 0.01 3.990 85.20 MOO0 100.010

u11111

Average 2 0.00 5.008.410 9.093 100.003
SL. Dev. 0.00 2.15 4.206 604130 0.006

R.S..% NIV/OR 42 5 71 0
N111i 0.00 3.000 81.150 2.930 100.00
max 0.00 U.10 $9.560 ISAR5 100.016

a 3 3 3 3 3
I s3/10/92-3.1-A 3

3flLV92-3,1-B 3 0.00 4.93 8269 12-S7 99.99
Average 3 0.00 4.930 $2.690 12.370 "9909
St. Der. su0W/f NDIlV/OR LDIiV/OR VDIY/0f #IVl/SI

R.S.D.% &IV/M! 101 V/Of #DIY/0I ODV/0R N)KYMI1
Iwo 0.00 4.931 82A90 12.370 "-w9

max 0.00 4.930 82.690 12.370 9.9

WRflM-3 .2-9 3 0.00 3.26 76.57 20.17 100.00
*Average 3 00 3.210 76j7@ 30.17 100.00

SI. Dev. IPDIV/0R LDIWYOR I ODV/0f NDIY/0R ODIViol
R.SXD.V OLIY/0f OLIY/SI RDIY/0R ODIV/S 110KV/Of

Non &M00 3.2 76.570 20.170 100.000
Mn 000 3126 76.570 20.170 100.000

Average 3 0.0000 4.0950 79.630 1.2709 "9.9956
SL. Dew. 0.000 1.1609 4.3275 5.5L54 0.0071

S..%OIY/OR 29 5 34 6
NUN 060000 3.260 76.5700 1M.700 "9.9900
MEN 0.0m0 4.930 82.6900 20.1700 100.000

*a2 2 2 2 2

Al-Page 14 ND =Not Dttermined



Appndix 1: BRH PES I

DBRE PUS 1 DynedcMA2 Mode, lnM4dismN PMaCM (vm), pLD. (Tus), W~u (mu), I
/27192-0.0 0

V/10/9-0.0 0
Average 0 NMDVA)0 #)IV/Of SDIVIO! 8DIVIO! M)1VIOZ
SL. Dev. N)IVAO! U)WIVAI ODIVI! #DIV/IO #DIWlOf

LS.D.% 0)1VIO! #)IVIOI M)IV/01 #DIV/0! NDIV/1V9
MIS 0.000 0.006 0.000 CA00 0.000
Mat 000. 000 0.008 0.000 o 0.000

a 0 0 0 0 0
3129-ZI.-A 2
3/219-2,1-B 2 27.79 22.76 37.16 41.09 99.99

Average 2 27.790 22.760 37.160 41.090 W999
SL. Dev. OhV~ DIVIO! #DIV/0! N)IVIO! MDIV/0? l WG

RS.D.% MDIV/0! #DWlO! IDIV/0l #DIV/0! lV)W/0!
Non 27.790 22.760 37.160 41.090 WON99
Mal 27.790 =2760 37.160 41.000 "9.990

3=29-2.2-A 2
3=29-2,2-B 2 10.50 11.92 17.21 15.49 100.00

Average 2 10.500 11.9 17.210 15.48 100.000
SL. Dev. NDIV/@! M)IV/0! U)1 V/e! NDIVA0t M)IV/0!

R.S..% DIVl/0l M)IV/01 ADIY/01 #DIV/Ot N)IVA0!
Min 10.500 11.9" 17.210 15450 100.000
max 10.0 11.92 17.210 Mee4~ 100.000

3/4#92-2,1-A 2
3/4192-2,1-B 2 10.50 13.65 23.09 25.68 99.99

Average 2 10-500 13A656 23h0W 25450 ".996
SL. Dow. #) IVG! NDIVAIU UJIVAIS SIVY/U NX[V/G

R.S.D.% R)VA #IVM!Il/ #IV~li /U V R)I/U IVlY/
MIN 10.M0 1Um5 23.09 25450 M9m9
Max t1--'W 13"5 23A 254A0 M999

Average 2 16.W6 1Mi11 25JI24 27A17 9.9

LS.D.% 61 36 40 47 0
ban 10.500 1132 17.218 15.45 99.996
max 27.790 12766 37.166 41.090 100.000

3/09.31a 3 3 3 3 3

U/10/92-3,1-11 3 7.50 14.86 29.43 36.16 99.75
Average 3 7.M0 14.566 29426 3.160 99.750
St. Dow. #IVY/O A)IVIG ODlY/SI IDlY/SI IDIVA)

min 7.50 14J"6 29A36 36.16 "9.7M6
mux 7-M0 14A"6 MAN3 36.16 ".730

0 1 1 1 1 1 a
3(10492-3.-A 3
3/10192-3.2-8 3 35.70 23.12 39.78 42.70 99.99

Avwrp 3 36.7w UIAi 39.7Ni 4L706 wvs-m
SL Dow. OIVlY/S #IVly/I #IVAYNS VIVY/O #IV/$I

MIS 35.706 2M.26 39.706 WOO7 "9.990
MNW 35.708 23.120 39.710 42.700 "9.990

Amer. 3 21A000 1L9M6 344055 39430 "4.706
SL. Dow. 19,9404 5SA40 7.31M6 44245 061697

S.&D.% 92 31 21 12 6
min 1-5006 14.160 294300 36.1600 99.75
mau 3L.7000 23.1200 39.7506 42.70 99.9900

2 2 2 2 2

Al-'Pag 15 ND =Not Detes~mined
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Aprejcfx 1: BRHPES I

BRH PES 1 DynecmA2 CBOOS mg C8OIU, q CB029,ng 5RO5, n8 -DB02,Sg CBDS, mu C3104, u_

2127/92-0.0 0 0.21 0.00 0.00 0.16 0.00 0.00 0.00

3/10/92-0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aveage 0 0.106 0L00 G.000 0.061 0.000 0.000 0.00

SL. Dey. 0.150 0L00 0.000 0.114 0.000 0.000 0L00=

RS.D,% 141 IDIY/!O 'DIV!0? 141 ODIV/0! #DIV/0! EDIV/Ol

Men 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Max 0.212 0.000 0.000 0.161 0.000 0.000 0.000
a 2 2 2 2 2 2

3/2/92-2,1-A 2 0.29 0.35 0.00 1.10 0.92 0.54 0.00

* 3/2/92-2.1-B 2 0.74 1.17 0.00 0.40 2.16 0.29 0.00

Average 2 0.515 0.759 0.000 0.749 1.537 0.413 0.000

SL. Dev. 0324 0.1(4 0.000 0.500 0.876 0.177 0.000

RS.D.% 63 77 #DIlV/0 67 57 43 #DIV/0t

MIW 0.2Cm 0.34 0.000 0.39 0.917 0.233 0.000

Max 0.744 1.172 0.000 1.102 .157 0.539 0.000

a 2 2 2 2 2 2 2

3/2T92-2,2-A 2 0.03 q.00 0.00 1.63 1.07 0.41 0.00

3/2/92-2,2-B 2 0.08 0.00 0.00 0.94 0.75 0.31 0.00

Averfse 2 0.053 0000 0.000 1.233 0.909 0360 0S00

SL Dev. 0.035 0.000 0.000 0.484 0.225 0.068 0.000

R.S.D.% 72 #DIVI0! #DIV/ol 38 2, 19 #DIV/0I

MIN 0.026 0.000 0.000 0.941 0.750 0.312 0.0oh
ML 0.080 0.000 0.000 I.626 1.00 0,40 0.00

a 2 2 2 2 2 2 2

M34/92-2,1-A 2 0.63 0.38 0.00 1.00 1.08 1.92 0.00

3/4J92-2.1-B 2 0.15 0.03 0.00 1.90 1.34 0.48 0.05
Average 2 0.391 0..6 0.000 1.453 1.212 1.199 0.026

NL Dew. 0a333 0.20 0.000 0.635 0.157 1.022 0.036

RS.D.% 57 120 #DIVI/0 44 is as 141

Mln 0.152 0.032 0.000 1.004 1.080 0A76 0.000
Max 0.630 0385 0.000 1.701 1345 1.922 0.051

a 2 2 2 2 2 2 2

Average 2 .319 0322 0.000 1.162 1.220 0.653 0.009

SL. Dew. 1.300 0452 0.000 0.534 0.500 0.627 0.021

I R.. r4 140 SDIV/0 46 41 5 245

MNa n: 0.00a 0.000 L395 0.7-'3 0.238 0.00

Ma, j .44 1.172 0.000 1.901 2.157 ism 0.051
V 6 6 6 6 6 6 6

3fl0/92-3,1- 0.00 0.30 0.00 1.69 1.54 0.93 0.00

3/10/92-3.1 -L ... 01 0.00 0.00 1.36 1.24 0.70 0.00
Average 3 0.0GA 0.G0 0.000 1529 1,390 0.14 0,000
St. Dev. 0.097 0.006 0.000 0.233 0.213 0.159 0.000

R-S.D.% 141 141 IDIV/0I 15 is 20 ODIV/0t

MIn 0.0L S .000 0.0GL 1.364 1.239 0.702 0.000
Max 0.010 0.00 0.00L 1.693 1.541 0.926 0.000

* 2 2 2 2 2 2 2
3/10/92-3.-A 3 0.00 0.00 0.00 2.10 1.51 0.82 0.00

3/10/92-3.2-B 3 0.00 0.00 0.00 1.65 1.07 0.55 0.00
A yv 3 am am 0.#0-A 157W 1.293 0.681• 0.00

St. D•e. 0.006 S.0i 0.000 0.318 0.310 0.193 0LOW
R-S.D.% #DIV)GI ,DiV/0I DIV/UI 17 24 23 ODIVIO0

MIN 0.006 0.000 1.645 1.074 0,.50 0.000
GMAx 0.000 0.00 0.000 2,095 1.512 0423 0.000

I 2 2 2 2 2 2 2

Average 3 0.0025 0.0001 0.0000 1.6994 1.3416 0.7504 0.0006
S,. Dev. 0.0051 0.0002 0.0000 03012 0.2245 0.1619 0.0000

[ R.. 200 200 ODIV/0I 1s 17 22 ODIV/01

MNn 0.0000 0.0000 0.0000 1-3639 1,736 0.U503 0.0000
Max 0.0102 0.0004 0.0000 2.0953 1.5411 0.9262 0.0000

U 4 4 4 4 4 4 4

Al-Pag 16 ND =Not Dettmdned



AppaeSx 1: RRII WS I

DRHMIP 1 DyaMc=A2 C3044m g C36ns CBID01, n CBS7, C , Cr077 (B,(154, n (3115,

2427192-0.0 0 0.00 0.56 0.33 0.13 0,71 0.00 0.81

3/10192-O,0 0 0.00 0.00 0.00 0.00 0.00 0.11 0.W0

Avua"e 0 0.040 0.2=0 0.166 0.065 0.354 0.053 4

St. Dev. 0C00 0396 0.235 0.091 0.501 0.075 0.574

R.S.D.% SDKV/01 141 141 141 141 141 141

MIN 0.000 0.000 0.000 0.000 0.000 0.000 0.M0

Max 0.000 03559 0.33O 0.129 0 709 0.106 0A12

a 2 2 2 2 2 2 2

3/2J92-2.IA 2 O.00 3.72 1.61 0.47 2.66 1.42 2.55

3/2192-21-1 2 0.26 1.22 3.05 0.77 3.87 2.01 3.96

Avurge 2 0.129 05" 2333 0.624 3.267 1.71T 32M

St. Dew. 0.183 0355 1.020 0.212 0.157 042A 0.99

"R.SD.% 141 37 44 34 26 24 30

Min 0.000 0.717 1.12 0.475 2."l Al1 2.554

Max 0.259 1.219 3.054 0.774 3.574 2.012 3.9s5

a 2 2 2 2 2 2 2

31=292-2 A 2 0.00 0.4" 1.63 0.27 1.14 1.06 2.30

3/2192-2.2-B 2 0.00 0.75 1.71 0.23 1.75 0.99 2.47

Avwme 2 0.000 0.615 1.673 0L250 1.11 1.022 2.311

St. Dew. 0.000 6.194 0.039 ;.M1 6046 &.05 G.123

R.S.D.% #DIV/0t 31 4 12 3 5 S
MIN 0.06 0478 1.631 0.2 1.70 0.987 1.202

m0.000 0.752 1.714 27 O,44 1.057 12467
0 2 2 2 2 2 2 2

3/4/92-.ZI-A 2. 1.03 1.66 3.92 1.90 5.35 0.00 2.09

3/4/92-2.1-0 2 0.00 1.02 2.26 0.54 2.39 1.27 3.48

Avwe'e 2 0,13 1.3,43 3.091 1.219 33 0.A37 2.W52

SI. Dev. L725 0451 1.114 0961 2113 0.901 I.9S0

R.SMD.% 141 34 31 79 54 141 39

Min O.0m 1.024 2.2.56 0 23W 0.000 21015

Max i.024 1A61 3,925 1.399 S.353 1.274 3475

0 2 2 2 2 2 2 2

Averpe 2 0.214 6375 2365 6696 2.969 1.125 2.106

St. Dev. 0,411 A24 0.943 21 1.396 ,6461 6.739

LS.D.% 192 43 40 a9 41 59 26

ME. $.AS 6A475 i.612 0.,29 1.7 0.00 2.05

Max 1.026 1.661 3.295 1.99 5.I3A3 .012 3M55

0 6 6 6 6 6 6 6

3/1192-3.1-A 3 0.00 1.45 3.38 0.74 3.48 1.12 4.99

3/T0/92-3,1 B 3 0.00 0,93 2.46 0.63 2.70 1.42 3.70

Avwaeg 3 0.006 1.1 2.920 LM667 3.U 1.619 4.292

SL. Dev. 000 0j69 6.647 0.074 6.3" 0.279 0.842

R.S.D.% DIVI0t 31 22 it 18 17 A0

maf0M 0.926 2.462 0" 2.700 1422 3A696

Max 6.000 1447 3,.37 .734 3.476 1.817 4.887

0 2 2 2 2 2 2 2

3/1W92-3,2-.A 3 0.00 1.40 3.10 0.54 3.37 1,75 4.41

3/10/92-3.2-H 3 0.00 1.00 2.29 0.58 2.37 1.21 3.56

Avw-a. 3 a" 1.200 2.69 6.710 2.871 1.512 3.981

St. Dea. LOGS 6.8 0.574 0.184 V711 0u4 0.602

"I.S.D.% # JDIV/4 23 21 26 25 22 1.i

min &M00 1.000 21292 6357 2348 1.276 3355
Ma" 0.006 1.399 3.1u 0.40 3.374 1.748 4A47

* 2 2 2 2 2 2 2

Averq 3 0.000 1.1930W 2AM 041 2.9794 1-5655 4.1365

SL. Dea. 0.0000 0.2682 0.158 0.1155 0.5335 0.2539 0A242

RS.D.% DIiV/0! 22 18 17 1i 17 15

MI. 0.0004 0.9255 2.2925 0.5795 2.3675 1.2756 3.5&%4

Miax 0.0000 14472 33775 0.2404 3.4759 1.5169 4.5873

* 4 4 4 4 4 4 4

AI--Ps, 11 ND - Not .ktcurnwe•d

--.- - - - - . -



Appeidix 1: BIU PES 1
4

BRU PEL I Dymeeclus2 CHICOl g CBIS3. ng CHIA.g q 13131, un CH12 ,g CB1U7, ag CB128, P4
2/27192-0.0 0 0,14 0.30 0.24 0.00 0.10 0.06 0.01
3/f0•92-0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Averaqe 0 0.070 0.152 0.122 0.000 0.041 0.030 0.003
S4 Dof. 0.0C 0.215 0.173 0.000 0.06S 0.042 0.04

RUSD.% 141 141 141 #DIV/0! 141 141 141
NiC 0.00 0.000 0.000 0.000 0.000 0.000 0.000
Max 0.139 0.304 0.244 0.000 0.097 0.060 0.005

* 2 2 2 2 2 2 2
3/2192-2.1-A 2 0.00 0.96 1.19 1.57 0.26 0.18 0.39

S3r29-2.1-H 2 0.00 1.90 1.68 2.92 0.22 0.31 0.50
AverNae 2 0.000 IA31 1.434 2.24S 0231 0.245 0.442
SL Dev. 0.000 0.664 0.351 0.958 6.032 0.087 0.076

IS.D.% OD[V/01 47 24 43 13 36 17
MN, 0.000 0.930 1.155 1.567 0.216 0.123 0.38
MA 0000 1.902 1.682 2.922 0.260 0.307 0.49

u 2 2 2 2 2 2 2
• 3/2r,-2,2-A 2 0.00 0.81 0.62 1.18 0.12 0.01 0.16

3rJN2-7.2-U 2 0.32 1.02 0.69 1.39 0.20 0.15 0.13
Averaqe 2 0.162 0.913 0.656 1.252 0.160 0.07V 0.174
SL Dew. 0.229 0.147 0.045 0.148 0.059 0.100 0.015

R%.S.D.% 141 16 7 12 37 121 9
His 0.0C0 A.N10 0.624 1.177 0M11S 0.007 0.163

Max 0.324 1.017 0.688 1381 0.202 0.148 0.15
M 2 2 2 2 2 2 2

. 3/4/92-2,1 -A 2 0.63 2.W0 2.97 4.43 0.45 0.59 0.78
3/4/92.•41-H 2 0.42 1.66 0.91 2.07 0.19 0.30 0.25

Avrage 2 529 2.230 1.9I9 37 0.317 0,443 U.513
SL Div. 0.149 0.504 1454 1.705 0Lis 0.20G7 0.372

ILS.D.% 25 36 75 52 51 47 73
NUB ,423 1.A41 0.910 .0'74 0.l06 0.297 can
Max o.6 ..796 2.967 4.414 A.447 05i 0.776

: U 2 2 2 2 2 2 2

Averag 2 $m2 1.25 1343 2.269 da.2i 0.2A 0.376
St. Dew. 0.271 '.754 0.34 1.2.52 0.112 0.197 0.233

ILS.D.96 118 50 66 55 47 77 62
Mid 0-00N 0.810 0.624 1.177 0.111 0.007 0.163
Max 0.634 2.795 L.9%7 4.454 0.447 0.559 0.776

0 6 6 6 % 6 6 a
3/10/923.1-A 3 0.60 2.46 1.60 2.95 0.21 0.45 0.42
3110/92-3.1-H 3 0.46 1.77 1.05 2.06 0.17 0.25 0.31

Avuerge 3 0.530 2.115 1.340 2.508 0.192 0350 0.36
SL. Dew. 0.103 0A93 0.362 0.628 0.024 0.138 0.082

".S.D.% 1i 23 27 25 14 39 22
Mis 0457 1.766 1.064 2.06" 0.174 0.255 0306
Max GAO0 2.463 1.596 2.93 0.211 0446 OA25

• 2 2 2 2 2 2
3/f 0d92-3.2,A 3 0.58 2.13 1.38 2.84 0.32 0.48 0.46
3fl(/02-3,2-B 3 0.50 1.75 0.80 2.06 0.14 0.48 0.41

Avwage 3 S.M35 1340 1.094 2.449 4.234 0C481 A39
SL Dew. 0-037 0.267 0AI0 0.551 0.129 0004 0.034

"U.D.9 11 14 34 23 55 1 a
MIS 0.4"5 1.751 0J.04 .0S9 0.14 OA75 0.414
m ia 0.975 2.128 1.34 2383 L.325 0484 0463

a 2 2 2 2 2 2 2

Average 3 0-5325 2.0272 1.2170 24785 0k229 0.4158 0A025
SL Dev. 0.0680 0.3391 0.3464 0.4839 0.0796 0.1065 0.0663
ftSJ.% 13 17 28 20 37 26 16

MIm 0.4569 1.7511 03036 2.0587 0.1424 0.254 0_3062
Max 0.602'1 2A4633 1.5961 1"927 0.3247 0.4843 04629

a 4 4 4 4 4 4 4

AI--Pqac Il NDI Not Deterzmined
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Appemdix 1: BRII &ES I

BRH RI I Dya~cmA2 CB200, ng Cid0, ug 04170,08 CB19• ng CB20Kmg CB206, 0g CB um, 3(

2427/92-0 0 0.00 0.16 0.00 0.18 0.17 0.11 4.39

3/10/92-.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.11

Average 6 0.000 0.081 0.000 0.069 0.067 0.055 2.247

S,. Dev. 0.005 0.111 0.000 0.126 0.123 0.077 3.02S

RS.D.% DIV/01 141 #DiY/Ci 141 141 141 135

Mia 0.005 0.006 0.006 0.000 0.00M 0.005 6.10"

max 0.006 0.162 L.OGO 0.175 0.174 0.110 4358

a 2 2 2 2 2 2 2

3/292-2.1-A 2 0.00 0.53 0.00 0.00 0.00 0.18 17.89

3/2/92-2,1-B 2 0.00 0.77 0.22 0.00 0.30 1.52 30.24

Aver'ge 2 0.000 6."5 0.109 0.006 0.149 a.1l 24.03

S.L Dev. 0.006 0.170 0.1144 0.0 0.210 0.949 L736

R-&&% ODNI)VI 26 141 #DlY/0S 141 112 36

MIn 0.L0W 0.535 0.006 0.000 0.000 0.180 17.,34

Max 0.000 0.775 0.21L 0.000 0.297 1.522 30.2A0

a 2 2 2 2 2 2 2
3/2O2-2,2-A 2 0.00 0.42 0.00 0.00 0.00 0.I1 14.04

3/2,92-2.2-B 2 0.00 0.47 0.00 0.00 0.00 0.10 14.53

Averag 2 0.00 0C4 0.000 0" .000 0.05L 14.234

S. Dev. 0.000 0.035 0.00L 0.00L 0.00C 0.059 0.349

IS.D, . N)DIV0I 9 I)VI/0 lDIlV/St #IOV/01 109 2

Min 0.000 0,419 0.006 .OO Loos 0.013 14AM3

Ma 0.009 0A73 0.006 0.00 0.00 0.097 141S31
* 2 2 2 2 2 2 2

3/4/-221-A 2 0.36 1.20 1.49 0.07 0.19 0.37 37.23

3/4/92-2.1-8 2 0.00 0.68 0.00 0.00 0.00 0.18 21.0A

Average 2 4.179 0.944 0.744 6 0.093 0.28L 2.489

SL. DIV. L2" 03.5 1.055 L05S 0.131 0.129 IL160

RRS.D. 141 39 141 141 141 46 38

Min 0.005 L683 L 0.000 0.00 L 0.000 0.191 21.-9g

Max &.3n 1.204 1.492 0.071 0.186 0.m73 37.-10

* 2 2 2 2 2 2 2

Average 2 0a0m6 0.1 0.2 0.012 0.1 39 22A12

S. Dev. 0.147 0.28d 0.59 029 0.130 0.5" 9-.3us
R.sD. 245 42 210 245 161 143 41

MIS 0.000 L.419 LOW0 GAN0 &Qm0 U.13 1HAM3
Max 0.G"9 1.204 1.492 0.071 0.1V7 1.522 37.3-

a 6 6 6 6 6 6 6

3,l0/.-3,1-A 3 0.00 1.00 0.15 0.02 0.00 0.14 29.92

3/1092-3.1-B 3 0.00 0.73 0.00 0.00 0.00 0.16 22.15

Averawe 3 0.LO O 0.074 0.L12 L0N 0.153 24.03

S. DIo. t,00$ 0.193 0.105 &017 0.Loo u1 SA492

i.S.D. # /IV/! 22 141 141 OI'V!/ 7 21

Mho w0 0.724 0.060 0.007 0.00L 0.145 22.151

Max &Am 6.999 0.149 0.024 0oo 0.11 29.918

0 2 2 2 2 2 2 2

3/10/92-3.2-A 3 0.00 0.81 0.05 0.00 0.00 0.07 21.42
0-.,. 0.0A 21.59

3iIIVS3.2-D 3 0.0., V.,oi.0
Avrm'p 3 M 0.788 0.067 0.124 0.006 0.035 25.0o6
S. Dow. LON &0 6.027 WiTS too 0.647 4831

i,.. ODIV/0! 4 46 141 #DlV/01 134 19

hm 0.0L 0.765 0.045 LN.000 00 0.001 21.590

Max 0.006 UI1 0.0,5 L24 &00 0.(11 285412

* 2 2 2 2 2 2 2

Averwge 3 0.0000 0.3254 0.L6e5 0.0 0.0000 0.093 25-50

S.L Dev. 0.0L00 0.1206 0.04.2 0.1201 0.0000 0.0738 4.264

Rl• SDIVO 15 9 s177 DIV/0 79 17

MI. 0.0000 0.7260 0.000 0.0000 0.0000 0.0014 21.5896

Max 0.0000 0.9939 0.1488 0.2481 0.0000 0.1609 29.9113

a 4 4 4 4 4 4 4

Al--Pftc 19 ND = No DeFa)ai-A



Appenadix 1: BRH FES I

BRHPnl DyWueCAcu2 I:PC3,n
212719ZO,O 0 I)F

)3/10/9M.0O, 0 #REFI
Average 0 OREFI
St. Dev. E

RSM.% *R
min #2371

0 0
3r2,92-2.1-A 2 #REFI

r3/2NZ2j1-4 2 #RFFI
Average 2 #237
SLI.Dtv. M2171
1S.D.% #RE71

Mal RV
a 0

3t2,972.2-A 2 RmI
3.219-2,2-B 2 NRHI

Average 2 ORM7
SL. Dov. #RM7
R"..% #REF1

min #am7
Mal #3371

a I
C)3/4/92-2,1-A 2 ARES

3/4/92-2.1-8 2 OERF1
Average 2 OREI
SL Dow. SREFI

max #3371

Average 2 #3371
SL. Dev. #3171

R-S.D.% Mm37

3/10/92-3.1-A 3 MT
3f10,92.-3.1-B 3 R I

Averaup 3 #3371
St. Dev. J317

RS.D.V #RM7

3/10/92-3.2-A 3 QW37

Averag 3 A I
SI. Dow. #3171

MaX. #RE71

a 0

Avfml4 3 I
SL. Dev. fRE71

LS.D.% ..Rm*
MIR #VREF

ma~x #2371
uI 0

Al-Page 20 NJ) ~Na Deteiuind



Appeci~x 1: BP.H PES I

ERUpTS 1 DpMWeA/m2 HC3, a g-HIICU. HEfr, g ALDRIN,9 ug EPT E.,g OrDDE.& a A-CHLDA, ug

2/Z7/n2-.0 0 NA NA NA NA NA NA NA
3110/9M.0A 0 0.03 WESI 0.00 0.00 ORES ~ 0.00 M

AverWg S 0.032 OMli 0.000 0.00 #RD't 0.000 OMli'
SL. Dw. SDIN/Ot M rii #DMW/Of #DIW/f OREN1 DIY/Ol #Mli1

RS.DMt #DrW/Of OP" #0IV/0! #IV/Ot $3EV #W01 WIG!Mli
min 0.032 NREV! 0.000 CAN0 *REV! 0.000 #REF!
max 0.032 #11EV! (LOCO 0"G #3EV 0.000 #11EV

I 1 I 1 0 1 0
31M/92.1-A 2 0.25 611FF? 0.14 0.00 OREFI 0.00 #j~

3/2192-2.1-B 2 0.19 #REF1 0.17 0.00 NRFF! 1.18 #REVI

Average 2 0.23 miR ! 0.5 0MGCA #11E 0-"2 #1112
SL. Dev. 0.041 S3EV! 0.t21 8.000 OR1ES 0.137 N#~1.

LS.D.% 19 #Mli' 14 #D)IV/OI #3EM. 141 #11EV
min 0.194 #3EV! 0.135 CAN #101EV 0.000 #11EV

Mx0.252 OREV! 0.165 0.000 Ma~bi 1.153 #1117?
*2. 0 2 2 0 2 a

312192-2.2-A 2 0.75 #REF1 0.00 0.00 #RFFI 0.00 ORMF

31219-2.2-B 2 0.09 M1EV? 0.00 0.00 #11EV! 0.34 #REV
Awveng 2 0411 S3V! 0.M0 0.000 M #11EV! OL169 NRWV
St. D". 0.46 81V .006 CAN0 #11EF! 4.240 #1117

RS.D.% 111M #1EV IV/0t #IJIV/Ot OR1ES 141 #11EV
MIN 0.091 #11EV 0.000 CAN #11EV! 0.006 ORMi
max 0.745 #9EV! 0.000 CAN0 MREV! 0.339 M

a 2 6 2 2 6 2 a
3/4/9-2,1-A 2 NA NA NA NA NA NA NA
314/92-2.1-B 2 0.11 #1IEIA 0.00 0.00 ft"EV 0.00 OMli

Averag 2 0.177 MiEFf 0.005 Low0 MEV! too$5 maw2
SL. Dew. 6XDlV/st OMi ~ #01 V/s NKV/Sf MmEV #01 V/Ct 911E

RS.D.% #01 V/SI Mill #01V/St #DIV/0! sumV #01 V/0f #11E
MM 0.177 o3U! 0,004 LOCO0 #3EV! 0.000 O317

Mx0.177 ORER1 0,004 0.MG #E! 0.0010 OMli
* ~ 1 0 1 1 S1 6

Average 2 0.M2 NsmV 40.08 1"00 MREF1 L304 OMli
SL. Dgv. 0.264 O3EV! &0903 a"G #3EV 013 9REF!

5.JX 9 9312. 135 VDWV/01 SUM.F 1" mumi
mm 0.091 #11EV 006M 0L0CO o11EV! 0.000 MMlJ
max 0.745 #11EV! IL165 GAN #3EPI 1.153 ORM2

a s 1 5 5 0 5 0

3/10/92,.3.1-A 3 0.M~ #9EF1 0.00 0.00 411FF? 0.62 NREV
3/10/92-3.1-8 3 0.13 #RMV 0.00 0.00 #11EV 0.45 51R12'?

Average 3 0.102 #11EV 0.000 CAN O3EV! a"33 #11E
SL. Day. 0.03S #11EV 0.006 a"G #3EF! 0.117 NMli'

RS.D.% 34 OREN! N0IVMS #0 V/0t OREF1 22 #357
HmM S07 OMi ~ I.000 LOCO5 O3EV W.2 WAIEV
max 0.127 nO il GA0N CAN O3EV 0.615 S3147

a 2 0 2 2 S 3 S
3/10192-3Z.A 3 0.12 #11EV! 0.00 0.00 011FF! 0.46 #REV
3u10,M19 2-1-8 3 0.12 #11EV? 0.00 0.00 011FF! 0.36 #REPI

Averalp 3 IL122 MwlE 0.006 9.000 #3EV! 0.410 #1157
SL. Dow. 6.004 #i157 0.006 0.000 OREV! 0.072 #11EV!

RS.D*% 3 M"EV I0IV/Of #0kV/St M3EV! 17 #3EV
MMe 0.120 MUMV 0.000 Ohm OREF1 0.359 #RM7

Max L12 #3EV 0.006 Ohm OREF! U.61 #3EV
*2 S 2 2 0 2

Average 1 0.1 122 #RMV 0.000 *AM0 OREV! 04724 MRMF
SL. Dev. 0.0234 OREV 0.000 0.0009 #11EV! 0.1073 OR17

3S.D % 21 OKES M)IV/t #0WV/St fREV! 23 #1157!
0.0 OA4 #11EV 0.000 0.0006 #11EV! 0.3593NM

MaX 0.1272 O3EV! 0CAM0 0,0000 #11EV! 0A179 #RW2.
a 4 0 4 4 0 4 6

Al--Fage 21 ND No Determined



Appendix 1: BRII PES I

ORK PIS Dyfemcu"2 TRANSNON, mg DIELDRIN, fg FPPDEK mg OFrDGD, as PINDDD, ag OP4DDT, ag
2I27192.OA) 0 NA NA NA NA NA NA
3110MOA0. 0 ORM ~ 0.00 0.05 0.00 0.00 0.00

Awrp EF .000 0.054 0.000 0.000 0.006
St. I*V. MOM ODIVioI OMIVXIO Atv/01 OiIS'I0! Ojxv/0I

LSJXm OEim M)IV/01 whlwVOI ODIWIO! WxV/0i SDIVMt
mix ORM 0.006 0.054 0AOO 0.0010 0.900

MAX WE .0(10 0.054 UAW0 0.000 0.090

a 0 1 1 1 1
3/2J92-2.1-A 2 O.01E' NA 1.37 0.94 2.56 0.51
312f92-241-B 2 #REFl NA 1.59 1.33 0.00 0.00

Averap 2 OREFl #DIV/01 1.479 1.133 1.2"0 0L253
SL. Duy. ORUF! MDIY/Ol 0.154 0.277 1.510 0.35

RS.D.% UREA.? K)!V/O1 10 24 141 141
MIN IISLI 0.000 1-371 0.937 0.000 0.000
Mal OREP. .0 1.55 1.329 2.59 Q0.5

u 0 02 2 2
34IN92..24.A 2 fRbF1 0.32 0.78 1.72 0.00 0.00

*3f/92W-24.H I OREM1W NA 0.6 0.65 03.23 0(00
Averawp 2 OWEYI .321 40730 1.185 0.116 0.000
St. DOW. MRlEA' AMiI/ol 0.070 0.754 IL165 0.016

R-saD% OR"~F ^)IV/0I 10 44141 O)IVIOI
MNi OwlEI 0L321 0.451 0.652 0.WN0 LOW1

ow L,.UEI0321 0.7" 1.719 0.233 0.900

3 M0221- #1wq? 0N00 0.000 0.943 0.341 0.220
AeMax ONF 0.000 0.000 0.843 0"31 06220

UL 0ev 0RF #V/i KI1 OV/1 1)VQ 1~VQ

A mine ORFJI 0.000 0.804 1.096 0.341 0.141

Mal WUXI 0.321 0.000 6.652 "01 0.01

MWx OREMI L321 I385 G.71 2.559 0,500

3/10/92-3.1-A 3 CRIIizj NA 1-36 1.20 0.00 0.0
3110/92-3,1-B1 3 #kElO NA 1.10 0.94 0.31 0.00

Averago 3 #REV mIlvia! 1.231 1.071 0.157 0.000
st. Dev. #IEFY K)IV/Q1 0,161 0.154 4.221 06000

R-S.D.% OmEV? O)IV/0! IS 17 141 VMIY/0l
His #RIM! 0.006 1.103 0.941 0.000 0.006
max ORM~ 0.006 1.350 1.201 0.313 0.m1

a 6 02 2 2 2
*3/10/92-3.2-A 3 OREP NA 1.30 1.16 0.15 0.33

3/10/9232-8 3 ORM! NA 0.28 0.44 0.25 0.23
Average 3 BREFI #)IV/vI L.7" LOWM ".2 &.2"
St. DOw. 4u~lm RI!V/lm 0,713 0-221 0.0,70 0.065

Rs.D.* WmE? #)IV/O? 9 22 35 23
mwb KIEV? f.01 G=2 0.944 0.152 L.235
Mal IRE? 0.000 1.296 1.157 0.252 0.324

u a I 1, 2 2 2

Aveage 3 KiEJI OllY/0t 1.0107 L.03W 0.1793 0.1402
SL. D". Omm? K)! V/0l 0.4962 0.1706 0.1367 O0.1663

LS".% ORE" #DIY/Ol 49 16 76 119
Nib IRE!'? 0.9000 0.26M5 0.S149 0.0000 0.000

Max $Rol' OA"0 1.3593 1.ZW0 0.3132 0.3262
:0 0 4
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Appwdix 1: BRII PES 1

BRH Mb I DyuedCunA2 VPPDDT, qg MIK¶Z. we
2127=4-00 0 NA NA
31102-00 0 01(21! 0.00

Average S owlF 0.064
SL Dow. owlk' CWMI~

Max 83591 0.000

31/792-tI-A 2 *EIZu 0.0
V4Z924.,1-8 2 81(1W! 0.00

Averoe 2 ORIRE 0.015
SL DIV. 92SF! 0.021

"I'D.% 8SF!k 141
Nan 0owl" 0.00W
max 925?'! 0.030

a a 2
3/2492-2,2-A 2 *RFit 0.0
U41292-2.2-11 2 #1(21 0.16

Average 2 OREA! 0.061

3-.5.0% 83511 141
MIS s#1(511 0.00
Max NW51 0.163

3/4M-2.1-A 2 NA NA
3j4/92-2.14 2 01(12', GAD

Average 2 ou"EA 0.031
SL Dow. #1EV!~ WHYV/01

Min owl? &.031
Ma0151W 06031

Avenge 2 8351 &WB
SI Elev. 9151 IIA"

RAM..% #RAM! 152
WE. 93511 06000

max EV 10

3/1(&'fl3.1-A 3 WEVIW 0.00
3/10/92-3.1 -B 3 cR121 0.00

Avenage 3 UMEifl too05

SLDe. SMEA! LOWS

max OREM' ILOG

311 0192-3,2-A 3 WEV12 0.33
3/1W/92-32-0 3 81(121 0.99

Avvrnge 3 82511l L614
aL Dw.. OHM $!

L-S.D.% #3511 64

max *5EA 01S94

Average 3 IRE?!1 0-30m
SL Dew. 0"J 0.A218

R%.SJ% 4111"' 137
Min OREM1 0.0000
Max JUlEF1 0.194

AlI--Page 23 ND NN4 Determined



Appeanix 1: HRi11P"S-1

SMM PU I DymmfcmA,2 NAPmg 2 IMNI g INILN,m us IF,.mg DMN, ug ACL. mg ACT, ag ThIN, mg FLIU, mg
2/27f92"A, 0 0.00 0.00 0.00 20.57 2.54 0.00 0.00 9.41 1.06
3110 2-.u 0 4223 12.42 13.13 0.00 23.41 0.00 0.00 13.99 0.00

40Average 0 21.11 6.216 36-W 10A33 I2.975 0L00O 0.000 11.223 0330
SL Da". VsuJ4 6.M 9.21 14.753 14.7S4 0.000 0LOW 3.902 0.750

R.S.D.% 141 141 141 141 114 S31VIGn 801V`/o 35 141
His 60 &.M C.0A" 0 2g%2 6.000 0.00 L4609 0O000

NEAR 42331 11.426 13.1 20.A7 UAW60 0.00C 0.006 13.924 1.060
a 2 2 2 2 X 2 2 2 2

3t2-2.1-A 2 LOST L-ST LOST LOST LOST LOST LOST LOST LOST
3 3/2/92-2.1-B 2 34.55 13.10 6.36 0100 22.40 2.73 0.00 64.91 1.84

Averuge 2 34.54 13.103 6362 0.006 22399 2.727 0.000 64.910 .143
SI. Off. *DIV/St N0kV/0! ODkV/0I ODIV/0t O)IVIO! MDEVMa 50kV/St M)IV/0! MW1V/0

L&D. NDIVANt ODIV/Ct NDIV/C1 #DIV/0I NDIVI/l ODIV/0t 3IkV/Ct MW DIV/OI 3D0V/1
w "i.49 13.103 6.%2 o.0 2.239 2.727 0.000 64.910 1.143

Max 34.54 13.103 362 GAN00 223 2.727 0.000 4.910 1143
U 1 1 I 1 1 1 1 1 1

3/2392-2.2.-A 2 14.37 0.00 0.00 2.26 6.10 0.00 0.00 0.00 L.12
3pJ92-U-H 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Averge 2 7.16 CAM 0.00 1.131 3.040 0.0L0 0000 0.000 4.060
S4. Dmy. 10.163 0.000 0.000 1399 4.312 0.000 0.000 0.000 5.742

"S.D.% 141 16kV/0! O5V/01 141 141 MDiV/0! OA•IV/M l IlV/Ot 141
Nlam 0.000 0.00 @00M D.0N 0Lo0 LO0W 0.000 0.000 LOCO0
Max 14.373 VAN0 0a"0 2U26 LOW1 LOCO0 0.000 LOGO L.120

a 2 2 2 2 2 2 2 2 2
S3/4/92-2,1-A 2 16.34 59.95 11L16 95,65 100.90 79.70 36.10 115.30 3.60

3/4,92-2.1-B 2 LOST LOST LOST LOST LOST L T "OT LOST LOST
Averag 2 634 59.954 lil610 "AN.60 10000 '79.700 36.100 115.300 3.600
S4. Dew. #DIVIG! ODWVA) #IVMI SD3V/61 NDMV/o 0 V/ 80 IV/0t NJ!V/C! IDY/SI

".S.D.% MDkV/tI SDIV/0/ 3DIV10I 4DIV/0I A /VI 801 lViOI aMIV/0! 1 DIV/O! IODIV/OI
Win 10340 59.M3 10L160 "A"6 100.906 79.700 3&.109 113300 3.600

m a. 1634 593M0 1L160 "S."0 100.M00 79.700 36.100 115.300 330
a I I I I I I 1 1 I

Avaefte 2 16315 15.26 .130 24.73 32-34 2L*7 9.025 45003 M.91
54. Dew. 14.171 24469 L%62 47460 44.U0 39.416 111."0 5342O 3479

S8D.% 67 16 140 1" 144 191 20 12 103
min 00 000 L0 S00 0.4 O LOW 6.0G0A L.00 L.80C0

max 349 3910 IL160 4 A6e 100.5 79.715 30.10 0 115-30 L124
*4 4 4 4 4 4 4 4 4

311 0/92-3,1-A 3 LUIST LwST LOST LOST LOST LOST LOST LOST LOST
311 W/92-3.1-D 3 35.ý7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.77

Average 3 3X774 0.00 6300 L.000 U0 000 L009G 0.0(0 6OS LG 7L65
SL. D"y. ODiV/SI #i)IVIG! VlDiV/0 #DIV/!I ,.3V/O 1 V/St 80DIV/Ct #DiV/tI WI)3V/C!

LS.D,% ODIV/0t lLIV/4f NDKV/St 1dEV/S1t OIV/St ODlV/0t 01lV/0t DIV/OI DI)VXIt
min 35.774 0GtM LOS S.0A N0 0M 0.000 0,00 0.76"

Max 35.774 0.0041 0.006 0.09 0.000 CAM3 0.000 OftO 0.7"5

3/10/92-32-A 3 64.15 0.00 0.00 0,47 4.32 0.00 0.00 0.00 0.00
3.10123.2-3 3 134 0.00 0.0 0.00 2.12 0.00 0.00 1L17 2.26

Averqe 3 [21.27 0.000 0.00O 0.1"7 223 0000 0.000Wm 4L.76 1.1309
SL Day. 30.71, 0.000 6.000 0.o3h 1.nI • 00A0 0.000 &.779 1.19

0S7).% 0KDIV/18! NDIV/t1 141 41 S0KV/Ct #DIV/Ct 141 141
MlN 64.14 6.0i 0.0 GAN L0W 1125 LOS 0.000 060M 0".00
Min 176337 L.00W 0C0A 0A474 4.321 6.000 0.000 LI172 2.260

N:2 2 2 2 2 2 2 2 2

Averag 3 92.7641 CAM00 0.0000 0.1573 2.1485 C 0009 0.0000 2.7241 1.0003
SL. Dov. 75.456 0.0000 0.0000 0.2734 2.1601 WOO00 0.0000 4.71113 1.1493

3&. 1 NIVl/0t M0kV/0t 173 l01 VIVl/6t O8V01VC 173 114
Nmln 3S.7739 0.0900 LONG0 LOCH0 0.006 O000 k, 0000 0.00004 0.000GA
MAX 17L3370 0.0000 8.0000 0.4735 43209 60000 0.0004 L.1724 L.2601

d U 3 3 3 3 3 3 3 3 3
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Appm~dx 1: HtRH PFS I

RIHIPU 1 Dyadm/A2 1H g ANT, 1 iMP, g 114al, PVDag BS kS. 3 Clhin D BS, BBC BK, ea
2127/92-0. 0 5.47 0.00 0.61 1.33 0.00 0.22 0.00 0.34 0,08
3/I0/92-0,0 0 0.00 0.00 0400 7-30 0.07 0.00 0.00 0.00 0.00

Avourag 6 2.733 0.SAN 0.303 1.13 0.0 6.10o 0.008 &.176 &41
St. DIV. &%6S S.AW 0.42* 0.483 0.048 O.13 o 0.000 20 " U58

R.S.D.% 141 IDIVIGI 141 36 141 141 OIDLY/R 141 141

Nib66 0.0LO 0.004 1.331 0.0&0 m 6.000 SLOW C.0N
MSA 5.47 0.000 0.6w 2.296 0.065 6L217 0,400 S..39 0.083

3 2 2 2 2 a 2 2 2 2
3/2/92-2,1-A 2 LOST LOST LOST LOST LOST LOST LOST LCST LOST
3r2/92-2,1-B 2 44.09 13.66 5.55 33.06 52lS 24.24 28.49 54.03 34.61

Avra"e 2 44,09 13.AS6 5.545 13.044 85 2JW 24.241 2S.497 54.029 34.609
SL. Dev. WDiVN V/Si ODIVMHt aDfV/Ut DIV/AH ODIVAI )DIV/0! ODIV/0I EDI V/It

R.S.D., EDIT/S! SDIVAHt NOIV,! DI/U VDIVI I OY/II! MIIY/01 ODIVW0! EDIV/0!
mi 44.090 13.65 Sim 813064 SUN12 24.241 25.487 54.029 34.609
Max 44"0N 13.656 5.54 63.064 2.12 .241 2=.487 54.029 34.609

0 1 1 1 1 1 1 1 1 1
3/1292-2,2-A 2 50.12 9.51 1321 8279 77.05 31.46 53.42 46.02 51.34
3/2/92-2.2-B 2 20.21 0.00 O,W0 53.42 5653 7.72 15.43 29.29 24.13

Average 2 35.1"6 4.753 6.6> 66.107 6IL792 19.593 34.425 37A483 37.936
St. DIv. 21.153 6.721 9.33 29.771 14.513 16.739 26.881 11426 IL.957
LSD.% 6 141 141 36 286 73 31 s5

MIN20 0.o05 .AW... 53.420 SSW 7.722 15.423 29.286 24.531
Max 50.124 9.509 13.20. 8127 77.M5 31465 53.4,U 46.011 51.34

m 2 2 2 2 2 2 2 2 2
3/4/92-2.1-A 2 26.34 5.35 6.75 25.65 27.05 14.10 25.40 31.30 25.40
3/4/92-2.1-B 2 LOST LOST LOST LOST LOST LOST LOST LOST .)ST

Avg sip 2 26.1 $., 6,750 25AS6 27.S6 14.800 25.400 31.100 25
SL. Dew. IYDIVARt 'DIVV01 MDIVII ODIV/U01 ODIVAN R)IVI 9KV/I" N)i! # /IV N SUIV/

RSi.D.% 9OIV/St ODIVAt KOIVAII ODiV/St EDIV/M )DIVW t N)IVM! ODIV/t #DIV/AN
MIN 26.560 5.350 6.756 23.a5 274I3 14.JO0 25.406 31J36 2540
Max 26.40 35M6 64756 25465 27.060 14.809 25.400 31J50 25.

* 1 1 1 i 1 1 ! 1 1 -

Averag 2 35.316 7.12t 6316 61.221 66,261 19.5"7 MAN 40.61 33.9&M
SL Dee. 1M"9 SAM3 543M 37.A9 25.2" Ml31 16.151 11.757 1L44
M.8.0% 46 82 05 4N 41 53 53 29 37

mm 2.269 0.V66 Ut 2S.46 27. 7.722 15.423 2.2-M 2453t
Max 59.124 13A65 13.J96 53.AU4 82.192 31.4A 53.422 54.0A 51.346

a 4 4 4 4 4 4 4 4 4
3/10/92-3.1-A 3 LOST LOST LOST" LOST LOST LO&T LOST LOST LOST
3/10/92-3.1-H 3 29.00 .03 12.21 89.22 92.64 23.14 60.54 48.99 39.00

Aversa 3 2.9 0• 12.mM "9=22a 9265 23.139 60."41 4.967 39.00M
S3. Dew. #DIVA01 V ItV/tC KUIVt #0DIV/AN MDEV/t 00iV/I!l 1iDV/St OiEV/SI DiV/At

ES.D.% #DIV/Sl ODIVYIt N)IVM! KMiVItI OIEVAN O)DIVAH ODIV/0I Dl)IV/0! KDIV/St
Mid 2.9 LOW 12.2M 8922 9246• 23.139 6".141 45.987 39.0M
Max 21..9 5 12U M9.222 92 23.139 60.841 4 .9.003

3 1 1 I 1 1 1 1 1 1
3/10/92-3.2-A 3 26M71 2.96 8.83 94.30 102.33 30.17 52.56 50.35 60.62
3/10/92-32.-B 3 59.03 15.90 2525 146.12 136.37 86.12 16.86 69.85 93.30

Aver•M 3 42,868 9Ad.4 17.".6 120.216 119..u M. 69.72i 6i.61i 7i.959
St. Dea. 22.351 1.134 11.610 36.37 24.034 46.06 24.259 13.791 23.109

is.D-% 53 97 6a 30 268 a 35 23 is
MI 26.716 2.1 2 U6 94.04 102.379 3.171 52-M 50.349 6A.619
Max 59.12 15.9M6 25.26 14&116 136-.36 16.17 86.64 69.553 93.306

* 2 2 2 2 2 2 2 2 2

Averae 3 X.24316 U9?W 15A267 109.8806 110.4618 46.7096 66.7543 5&3%61 64.30"6
St. Dev. 134 6.094 .L6706 31.4137 22.951 3&3124 17.9016 11A73 27.3362

R 5.%. 47 73 56 29 21 75 27 21 43
Min 26.7102 2,9512 UL21 89.2216 2,631k 23136 5.5,575 46.966 39.0023

Ma" 59.0261 15.1893 25.2457 14.1162 136-2 36.8175 56.8644 69M5525 93.3001
a 3 3 3 3 3 3
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Appm,,ix 1: BMRPWS 1

IRHPEU 1 Dyfhdcmai2 S , lm SAP, wu PER, M P INP, g DIA. q BPE, au l PAHk aq
=7/92.-•0 0 2.28 0.38 0.00 0.00 0.00 0.00 43.65

W3/1M-0.0 0 0.00 0.00 0.00 0.00 3.36 0.00 110.90
Avw'p 6 1.140 U.92 0.006 0000 1.81 0.000 77.273
2%. oe. IA13 0.272 0.00 0.006 2.37& 0.00 47.53"
.& A 141 141 *iVMt! DIV0W I 141 MDIV/4I 42

MiN 0m 6.4 LOU . .006 a.00M 0.004 43.45
Max 2.211 &.3M5 LOos .0&M 3..33 0.006 110.90j

U 2 2 2 2 2 2 2
32m9-2.-1-A 2 LOST LOST LOST LOST LOST ILOT LOST

*31D22-Z1-B 2 56.90 20.05 16.70 61.43 16.22 62.98 750.78
Awerq. 2 56.89" 20.049 1"6"9 61.427 16.21I 6299M 750.783
SL Dev. DIVVIOI SDIV09 MDM 4I MIVII IV/SI Wl/ SDlY/SI

RS.D, SIDIVI0! IDIVNW I IDYIVI I IDI 1 IDV/! IDV/Cl R)IV/OI
MIn 56859 20S049 16499 61.427 16.211 62.93 750.783
Max 56*99 I0CA 1649 61.427 16."1 62.98 750.713

* 1 1 1 1 1 1 1

3M2?2-2.2-A 2 36.39 37.97 2.91 453 0.00 62.14 633.65
3/2f92-2.2-B 2 30.01 26.75 5.0T u.63 J.00 54.64 324.24

Awraq 2 33.196 32"334 1.996 2482 0.000 52-33 473L945
St. DNY. 4.513 7.900 1.540 33.&W7 0.01 ..!30 218.793

R.S.D.% 14 24 N 138 SIDIV0/ 9 46
MIN 30.007 26L741 1 .907 0434 GAN 54.607 324.23
Max 36.389 37.920 .0M 48L29 0.000 62.136 633.5

0 2 2 2 2 2 2 2
3/4192-2,1-A 2 25.05 20.70 5.70 21.55 1.73 23.65 113.42
3/4192-2,1-B 2 LOST LOST LOST LOST LOST LOST LOST

Avoq. 2 2S.05 2600 &706 21.15 1.736 23656 313A39
SL DOW. #DlIVy/ l/DIV IO)IVIGI #lV/l V ID #V/SI a UDIVM OMV/NI

R.S.D.AS IDIV/I #DIV/I #DIV/G: IDIVI0l SDIVI/S IUVY/I MDIV/SI
MIN 25.0 20.704 &.706 21.A" 1.73 23A56 i13426
Ma 25.6 26.700 WO7O 21A8 1.736 2315 1113A26

Avwrqp 2 37.06 263H 7.S 33.110 4,47 3085 63LS23
St. DMv. 14.00 LM C•.14 27.•11 7.863 11.511 217.30

LS.D.% 36 31 a1 82 175 36 34
Miw 25.05 ASS 97 6 .63, O 6.0 23A 324.2"
Max 3.5MA" 37326 14.09 61AX7 16.218 6.915 513426

S 4 4 4 A 4 4 4
3/10/92-3.1-A 3 LOST LOST LOST LOST LOST LOST LOST
3/10j92.3.1-B 3 49.93 31.44 4.90 22.89 0.00 30.17 579.63

Avwrve 3 49&31 3144 ,4902 21.6 6.00 3671 579.&5
SL. Dew. 4DKV/OI #DIV/G: IYU I 81VIGI 1•EIV/I i 1 ODIVIM NiVWM

R.S.D.% IDIV/OI IDIV161 IY/SI S.KV/St #IV/: # 1 )IV• DI VAN) t
MUN 49331 31440 4.902 22.85 SAN 30.U71 57"96M
max 49331 31440 46902 22.855 O.0 30.871 579A35

3/10/23,.2-A 3 72.47 4.43 9.41 11t03 37.40 43.38 683.04
3/10/9-3.2-8 3 49.75 12.19 20.00 1.30 47.13 0.00 1040.16

AvwIm e 3 61.10 L 31 147 A7 9,-F ,2.255 1.6e ft!."!

SL. Dov. 16.044 5.493 7484 11.62 6.811 30.673 52.9.47
RLS.D% 26 66 51 122 16 141 29

MIN 49.756 4427 9415 1.304 37.399 0..A300 683A
Mux 72A67 12,194 19.59 10O7" 47.130 43.378 1040.761

a 2 2 2 2 2 2 2

Avwuae 3 573829 16.0202 11A436 14.0893 2LI763 24.74M 77.I120
St. DIev. 13.0639 13.9076 7.7496 11.3303 24.811J 21.3276 241.968

R.AD.A 23 37 65 a a 9u 32
MIN 49.7506 44265 4.9017 1.,3035 0.0C 0.0006 5"7A349
Max 724675 31.4397 19.9"93 2.88.50 47.1299 43.3734 1040.7606

u 3 3 3 3 3 3 3
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Appio*W 1: Bv.H PES I

'ER FEBsI Dy, lA2 CBSO*G, L CW"OlS,nU C 29uo COSO, C g/ C3425, n• CR'SZ ul
2a7,192 00 0 4.24 0.00 0.00 3.22 0.00 0.00

I/l JA/2 0. 0 O.00 0.00 0.00 0.00 0.00 0.00
verag. 2.12 0.0o0 0.000 1.611 0.006 0.0h

ý;. Dev. 26 0.0 0.000 2.278 00 CA"
I.SJ.D. 141 #DV/01 ODIV/6! 141 ,GIVWlO WTIVIG!

%I0.aGM 0.006 0.000 O.OQ 0.,)O 0.000
S•. 4.2,39 .000 O.00 3.211 ,.G00 0.00
2 2 2 2 2 2

32/7r, . ,-A 2 4.76 5.77 0.00 1837 15.29 8.98
r . I H R 2 159 29.31 0.00 9.91i 53.92 7.20

4vorkg 2 11.75 17..33 0.00 14.U 3U.60 83.089"
St. Dow. 9.781 16.647 0.006 Lou 27.314 1.252

84 93 ODIV/02 42 79 15
MIN 4.759 5768 0.0A0 9.Vtm 15.291 7.204
Ma 18.51 29310 0.006 IL~ 53.915 &97S

a 2 2 2 2 2 1
;j2/92-2.2-A 2 0.52 0.00 0.00 32.51 21.37 8.17

3'j.92-2..L-B 2 119 0.00 0.00 18.j2 15.0 6-24
AvwrPW 2 1A% 0.006 0$0A 2S.668 Wl1u 7.206
1t. Oev. 0.758 6.006 0G00 9.678 4-M0 i.J-3

1.S.L. % 72 #DIVA0I UDiV/! 38 25 19
MiN 0.526 0.000 vm00 1L.824 & 6.243
Ma 1,592 0.00 0.006 32-511 2 J?2 L17O

* 2 2 2 A 2
5/4,92.2!-A 2 1260 7.70 0.00 20.07 ZI.W 38.4o
1;4/9-2.1-B 2 3.03 0.63 0.00 38.J3 V1.89 9.52

Awe Mh 2 7.815 4.1", .0 29.051 2C2 23.M
iL DsW. 6.770 4.97 LOW.00 12697 3.743 20A4

RIL% 87 136 ODIV/41 44 is a8
Mill 3.431 6.6 6.00L OS& 21.3.96 953
Mma 12.45 7A97 ohm 3.02,9 2"" 43

I 2 2 2 2 2 2

AveTp 2 6.85 7.M2 Low0 22.949 7 S479 13"3
.% Dew. 7.178 1112%6 6.006 10.351 14"33 12.74

u 105 156 #DIVAOl 45 r,

Mu 10.91 29310 6.006 38.029 S1919 3.438
N 6 6 6 6• 6 6

3110/92-3.1-A 3 0.00 0.00 0.00 33.6 30.82 M .52
3/10M92-3.1-B 3 0.20 0.01 0.00 27.28 24.79 14.03

AwMp 3 0.102 6.004 0.006 30.571 2.180 IC279
SL. DIV. 0.144 6.006 (Am0 4.658 4.2" 6

U D % 141 141 R•Vam is 1i5 2I
MIN L.o0 6.06 OMNI 27.277 2d.7U 14A033
Max 6.204 0.006 0.4 33..4 30.821 15.525

11 2 2 2 2 2 2
3/10/92-3.2-A 3 0.00 0.00 0.00 41.91 30.25 16.47
310/I 2-3,2-3 3 0.00 0.00 0.00 32.91 21.47 11.01

SL. Dom. .06N 0.006 90"0 6362 cm206 3M862
USDA 40)IVAfI MIV/0t #DIV/Nt 17 24

MIN 0.k0 6.006 0.00 32.906 21.471 11.0A6
m0.006 0.00 OAM0 41.905 30.248 16A167

* 2 2 2 2 2 2

Ave op 3 0.0510 &.0619 &.0006 33.987 26 2 1.0076
SL. Dow. 0.1019 .038 0.000U 6.0"25 4A4901 3.231

UDa• 200 20n SDIVi/O 13 17 22
Mis 0L0006 0.0006 O06 27.2771 21A.712 11.0056

S0.2038 0.0076 0.0000 41.9M52 I091215 I.M5146
u 4 4 4 4 4 4
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Appeuni 1: BRIIPI2S 1

PRE MIS1 DynfWcmA2 CB104. S/I CR04l4, g CR066, ng/i CB101, ne/ CB087, qi CBR77, n/I
2/27/92-0.0 0 0.00 0.00 11.19 6.64 2.58 14.17
3/1092-0.0 0 0.00 0.00 0.00 0.00 0.00 0.00

Averip 0 0.000 0.000 53.95 3.320 1.292 7.097
St DOT. 0*00 0.000 7.912 4.69 1A27 10.023

LS.D.* DIV/01 #DIVIO! 141 141 141 141
o i.00 0.000 0.000 0.000 0.000 0.000

Max C.000 0.000 11.190 6.641 2.584 14.17S
a 2 2 2 2 2 2

3/1M-922,1-A 2 0.00 0.00 11.95 26.86 7.91 44.36
J * 3/2/92-ZI-B 2 0.00 6.47 30.49 76.34 19.35 96.84

Average 2 0.000 3.236 21.220 51.601 13.633 70..95
SL Dev. 0.00 4.577 13.305 34.9.5 $.090 37.109

R.ISD.% ODIV/0! 141 62 68 59 53
MIN 0.00 0.000 11.953 26.863 7.913 44.3
Max .000 6.473 30.486 76339 19.354 96.138

a 2 2 2 2 2 2
3/2/92-2.2-A 2 0.00 0.00 9.56 3262 5.44 36.88
3r2=92-Z2-B 2 0.00 0.00 15.03 34.29 4.58 35.59

Average 2 0.00 0.000 12,294 33'S2 S.010 36.230
St Dev. 0.00 0.000 3.870 1.113 0.613 0.911

LSD.% #DIV/MI #DIV/0t 31 4 12 3
MIU 0.000 0.000 9.551 32. 4.576 35"94
Mn 0.000 0.000 IS.031 34.289 5443 34.82

n 2 2 2 2 2 2
3/4/92-..1-A 2 0.00 20.51 33.23 78.50 37.99 107.66
3/4/92-2.1-b 2 1.02 0.00 20.48 45.13 10.79 47.89

Average 2 03.12 10.256 26.856 61312 24389 77.776
St. Dev. 0.724 14.504 9.011 23.599 19.228 42.262

L.SD.% 141 141 34 3 79 54
MI 0.000 0.00 20.4M4 45.126 10.M3 47M92
Max 1.023 20.512 33.227 78.499 37.966 107.660

a 2 2 2 2 2 2

Average 2 0.171 4.497 20.123 48.953 14.344 61.537
St. Dev. 0415 1.262 9.M34 22.137 12.749 32.049

RS.D.% 245 154 49 47 89 52
MIn 0&00 0.000 9.5"8 2jw63 4376 35S94
Max 1.023 20.512 33.227 78.499 37.9"6 107.660

* 6 6 6 6 6 6

S 3/10192-3.-A 3 0.00 0.00 28.94 67.56 14.79 69.52
3/10/92-3.1-B 3 0.00 0.00 1s.51 49.25 12.70 54.01

Average 3 .000 0.000 23.727 58400 13.743 61.764
St. Dev. 00 0.000 7.377 12.947 1.480 10.965

RS.D.% #IDIV/t #DIV/0! 31 22 11 15
Mun 00 00o.a 13.511 49.245 12.696 5.010

Mux 0.000 0.000 2S.944 67.56 14.789 69-317
L a 2 2 2 2 2 2

3/10192-3.2-A 3 0.00 0.00 27.98 62.10 16.81 67.47
3/10/92-3.2-B 3 0.00 0.00 20.01 45.85 11.59 47.35

Average 3 0&00 0.000 23.993 53.73 14.19S 51411
St. DOv. 0.000 0.000 U.638 11.489 3.690 14.227

R.S.D.% #V/It #FDIV/0t 23 21 26 25
fmI 0.00 0.000 20.006 45349 11.559 47-351

MaA000 0.000 27.980 62.097 16.10 474710 2zo 2~o oo, ,u
2 2 2 2 2 2

Average 3 0.000 0.0000 23.8601 56.1867 13.9705 59Z573
St. DMr. 00&000 0.0000 5.3630 10.3156 2.3103 10.6709

R-S.D.% #DIV,/O #DIV/0! 22 15 17 13
Miu t000 0.0000 15.5106 45.8492 11.5891 47.3507
Max 0.0000 0.0000 2&.9437 67.5556 16.8072 69.5172

Sa 4 4 4 4 4 4
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Appendix 1: BRH PES I

BRRPES 1 DyMf/CMA2 CB154, Mu CR113, n& CBR13, n CR153, m CB1405, g CR138,•
2427/9240o 0 0.00 16.24 2.78 6.09 4.89 0.00
3/10/92-0,0 0 1.06 0.00 0.00 0.00 0.00 0.00

Average 0 0.528 8.121 1.390 3.0 2445 0.0o
St. Dev. 0.746 11.484 1.96 4304 3AS3 0.00"

RS.D.% 141 141 141 141 141 WIVIf!
Min ON ta* o .000 0.000 eo &0 .004
Max 1.055 16.241 2.760 6.087 4.890 0.000

a 2 2 2 2 2 2
3/2/92-2,1-A 2 23.64 42.57 0.00 15.99 19.76 26.12
3/2/92-2.1-B 2 50.29 98.88 0.00 47.55 42.05 73.05

Average 2 36365 70.72 M.000 31.771 30.902 49.586
SL. De. 13.5 39.M13 0.000 22314 15.761 33.184

RSZD.% 51 56 UD1V/01 70 51 67
MIs 234 42.574 0.000 15.9 19.758 26.121
Max 50.294 9LB78 0.000 47,49 42.047 73.050

0 2 2 2 2 2 2
3r2d92-•2.A 2 21.14 45.90 0.00 16.20 12.48 23.55
3/t292-2.2.B 2 19.73 49.35 6.47 20.34 13.75 27.74

Average 2 20A38 47U24 3.237 1M,266 13.116 25.43
St Dew. 0.998 24M 4.577 2.931 0301 2.964

RS.D.% 5 5 141 16 7 12
MIn 19.733 45.902 (.LO0 16.196 12.479 23.547
Max 21.144 49.34 6.473 20 40 13.7S4 27.735

n 2 2 2 2 2 2
3/4/92-2.1-A 2 0.00 41.70 12.68 55.97 59.34 89.69
3/4/92-2,,-B 2 25.47 69.56 L.47 33.22 1121 41.43

Average 2 12.736 55432 l1.57s 44.594 33.772 65.53
SL Dev. IU12 19.96 2.960 16.035 29.030 34.091

R.SD.% 141 35 23 36 75 52
MIN 0300 41.704 3.4I 33.22 IL3209 41A73
Max 25A73 69.59 12482 5599 39.335 89.689

U 2 2 2 2 2 2

Averge 2 23.380 37.994 4A" 31,544 27.597 46.937
SL. Dev. 16.086 22.492 5427 17.h79 13.899 27,887

R.SD.S% 69 39 113 54 6 59
MNn 0.000 41.704 0.000 1.5.993 12.479 23.547
Max 50.294 9.M78 12.612 55.969 51335 39.639

n 6 6 6 6 6 6
3/10/92-3.1-A 3 36.34 97.75 12.05 49.27 31.92 59.05
311'V92-3.l-B 3 2&.44 73.92 9.14 35.32 21.69 41.28

Average 3 32.35 35.832 10396 42.294 26.805 50.168
St Dew. 5383 16.849 2.063 986 7.236 12.568

R.SD.% 17 28 19 23 27 25
min 2.436 73.918 9.13 35.329 21A49 41.291
Max 36333 97.746 12.S0 49.267 31.922 59.055

3 2 2 2 2 2 2
3110/92-32-A 3 34.95 8U15 11.50 42.57 27.63 56.77
310/92-3.2-B 3 25.51 71.11 9.91 35.02 16.07 41.17

Av-Rua "A2?,.. fl- 10.7"0. X_.7_ 21274 48.971
St Dev. 6476 12.047 L13 S.337 3.205 IL1.S

R.S.16 22 is 11 14 38 23
Min 25.512 71.109 9.905 3..022 16.072 41.175
Max 34.953 38.146 11.03 42.576 27.676 5.767

n 2 2 2 2 2 2

Ava age 3 31-3094 327293 104502 403441 243397 49.-5692
SI. Dev. .17T" 4834 13594 6.7816 6.92% 9.6773

RS.D.% 17 15 13 17 28 20
MIn 25511t 71T.t08 9.1376 35.0224 16.0720 41.1746
Max 363"7S 97.7440 12.0549 49.269 31.9219 59.0548

n 4 4 4 4 4 4
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Appwccx 1: BRE PES I

BRIHPESI DyMfcMA2 CR126,Cg4' CR187,&Ag CB121,g Cq5200, n/ C-BlR50, ql C517T0,o/I

2=27/9-0.0 0 1.93 1.20 0.11 0.00 3.25 0.00
* 3/10t92-o0o 0 0.00 01.00 0.00 0.00 0.00 0.00

Avrua S 0.9"6 0.595 0.054 0.000 1.624 0.008

SL Dev. 1367 G.S0 0.076 0.00 2.297 0.80G

RS.D.% 141 141 141 SDIV/0S 141 CDIV/0C

MIm 0"0 0.00 0.000 0.00 0.000 0.000

Max 1333 1.196 0.101 0.060 332M 0.004

a 2 2 2 2 2 2

3/2192-2.1-A 2 4.34 3.05 6.47 0.00 8.91 0.00

S 3/2/92-2,1-B 2 5.39 7.67 12.41 0.00 19.37 5.46

Average 2 4.864 5.361 9.442 0.000 14.143 2.730

St Dev. 0.743 3.261 4.199 0.000 7.396 3.61

R.S.DA 15 61 44 MIV/M! 52 141

MNn 4.339 3055 6472 0.000 8911 0.000

Max S3" 7.66 12,411 0.000 19.374 5.460

* 2 2 2 2 2 2

* 3/2/92-2a2-A 2 2.37 0.15 3.27 0.00 8.38 0.00

3/2/92-2.2-B 2 4.04 2.97 3.69 0.00 9.45 0.00

Aveange 2 3.2M4 1.551 3.410 0.000 0,916 0.000

SL D1v. 1.184 1.993 0.291 0.000 0.759 0.000

RSAD% 37 121 3 ODIV/SI 9 #DIV/QI

Min 2,367 0.148 3.270 0.000 L379 0.000

Max 4.041 2.967 3.691 0.000 9452 0.000

a 2 2 2 2 2 2

* 3/4/92-2,1-A 2 8.95 11.78 15.52 7.18 24.06 29.54

3/4/92-2,1-B 2 3.73 5.94 4.99 0.00 13.67 0.00

Ave•ge 2 6.339 5L51 10.156 3.590 15"73 14.918

St. Dew. 3491 4.133 7443 &077 7363 21.096

RSDA% 58 47 73 141 39 141

Min 3.729 S.93S 4.93 0.040 13.47 n.00
Mm 3.948 11.730 151519 7.180 2.4.79 29M837

* a 2 2 2 2 2 2

Averge 2 4,=02 5.259 7.726 1.197 13,077 5.853

SL. Dev. 2.25U 4.123 5.057 2.931 6",61 11.936

RS.D, 47 78 65 245 46 203

Ml 2367 0.148 3.270 0.000 6.379 0.000
Max 5,948 11.780 15.519 7.180 24.079 29.S37

S 6 6 6 6 6 6

3(10/92-3,1-A 3 4.22 8.92 &49 0.00 19.96 2.98

3/10/92-3.1-B 3 3.47 5.09 6.16 0.00 14.52 0.00

Aver"e 3 3."46 7.005 7.327 0.00$ 17.241 1,48

SL. Dew. 0.525 2.707 1.647 0.000 3M0 2INS

ISD.A 14 39 22 CDIVII! 22 141

MIN 3A475 .091 6.163 0.000 14.319 0.000
Max 4.217 L919 5.492 0.00 19.977 2.976

Sa 2 2 2 2 2 2

310/92-3.2-A 3 6.49 9.57 9.26 0.00 16.23 0.96

3/10/92-3a2-B 3 2.55 9.69 8&28 0.00 15.31 1.71

Avarug 3 A.2 3.7 .. 0 L"275

St Dev. 2.578 0.03 0.689 0.000 0.650 0a533

R.SD.DA 55 1 5 CDIV/0I 4 40

MIS 24 9.69 5.23M 0.000 15356 19s5

Max 6.494 9.685 9.258 0.000 16.225 1.709

a 2 2 2 2 2 2

Average 3 4.25U4 L31"0 5.0490 0.000 163071 IA101

SL Dev. 1J.921 L1764 1.3253 0.0000 2L4164 12566

R.SD.% 37 26 16 CDIV/0C is 59

MIN 23477 !.0907 6.1630 0.0000 14.5193 O.000

Max 6.4942 9.6153 9.,581 0.0000 19.9775 2.9763

S* 4 4 4 4 4 4
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AppcdLx 1: 3RH P1S I

BiH M I DyU.WC=A2 C19S, %a CB206,mUO CR209, / C in, /i £ ZP MMA
2/27/-9.O, 0 3.56 3.48 2.19 87.77 A1FMP
3/10024O.0 0 0.00 0.00 0.00 1.06 REFI

Ava 6 1.779 1.742 1.096 4M.412 O
St. 1Dw. 2..316 2.4" I.55 61..313 R

RMA...5 141 141 141 138 R
MO .O00 0.000 0.0M 1.o53 mumF

Max 3538 3.485 L192 27.76U
u 2 2 2 2 0

3/2/92.2,1 -A 2 0.00 0.00 299 298.10 REI
3/2192-2,1-B 2 0.00 7,43 38A05 756.00 #REFi

Averagp 2 0.000 3.717 20521 527.052 #RI1 0
St Dav. 0.000 5.257 24.787 323.784 #REFl

R.S.D.% DIV/0! 141 121 61 OR.M
MiA 0.000 0.000 2.994 29M.102 #lRI1
Mu 0.000 7.434 38.041 756.001 ORIi2O1

I 2 2 2 2 a
3r2/92-2,2,A 2 0.00 0.00 0.25 280.76 #REFI
3r2/92-2.2-B 2 0.00 0.00 1.93 290.62 WRFIM

Averagp 2 0.000 0.000 1.094 2•1A690 R1J
SL DIv. 0.000 0.000 1.157 6977 .1R1
.SD.. NDIVO! NiVl0! 109 2 hRM

Mw. 0.000 0.000 0.254 250.757 R#il"
Max 0.000 0.000 1.933 29A.623 #RIW1

a 2 2 2 2 03/4/92,-2,1 -A 2 1.42 3.72 7.46 747.61 #REFl
3/4/92-2.1-B 2 0.00 0.00 3.81 431.9,6 E

Avernp 2 0.670 I.Al .03M S89.7495
St, Div. 1.002 2.62 4.391 223.103

RS.D.% 141 i.l 47 31 9
MiN 0O.0 0.000 3,814 4310.7 OR
Max 1.418 3.717 7A.045 7475001s ~2 2 •

A vwW 2 OM6 1.25 Cm "S 67.50 t
St. D". 0,57 3.1110 14391 227A"7 O RI

RS.&D. 245 167 Iss 49I
M 0.000) LOOS 0..4" 2IL07,57 SK.

m 1.411 7A434 38,0M 756.001 R

a 6 6 6 6 1
1/10/92-3,1-A 3 0.49 0.00 2.90 59.37 REFI-
1/10/92-3.1-B 3 0.00 0.00 3.22 443.02 #REFq

Average 3 0&243 .006 3.059 520A92 OREF1
St. Dev. 0.343 0.00" 0,225 109.147 ORD1

RS.D.J% 141 )DIV0I 7 21 OR1Mt
Mim 6.00o 0.006 O 2.3 443.0115

Max .485 0.006 3.218 596.366
* 2 2 2 2 0

3V10/92-3.2-A 3 0.00 n.00 1.36 568.45 REI
3/10/92-3.2-B 3 4.96 t.00 0.03 431.80 REFI

Aver s 3 2.4A1 0.000 0A92 500.123 WRMl'!
St. Iav. 3.50 0.000 0-939 96629 SIR

RsJ.W 141 ODIV/0I 136 19 omD1
ML 0.000 0.006 6.0'2 431.797
Mau 4963 0.000 1.3I7 W56.449

a 2 2 2 2 0

Averagp 3 1.3620 0.0000 1.3756 SAO0,7, NRJI
FL Dew. 2A114 0.0000 14757 15.2963 XRM

RS.. 177 iM)IVI! 79 17 NRE"1
'N. 006 0.0m006 0.0211 43L79%7 ORE1I
Mu 4.3962 0.0000 32130 598.3657

M 4 4 4 4 6
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Appouix 1: BRh1 PES I

BRHEPS I Dy*cmA2 HCB, ia -*4CH, HsI irn&4 AWDRIN, ./I HF7T Kus OPMURR11,a/
2f27M9-O0A 0 NA NA NA NA NA NA
311 W02-0.0 0 0.32 *1EflI 0.00 0.00 #RF.FI 0.00

Aveage. 0 0.315 Mal~Y 0.0w0 0.000 #R11M 0.00
SL Dav. XDX1V0! ORMY #DIV/0! aMYI/el ORW~~ SDIV/01

I..M DIVIGI MW~ SDIV/01 EMYV/Ot ORJ71 DI VMio
MIN 0.311 RI 0.4"0 &000 mM*t 0.000
Max 0313 OREFI 0o0" 0.000 ORMF 0.040

a 1 0 L 1 0 1
312192-2.1-A 2 4.20 OREMt 225 0.00 IREPI 0.00

S3t2192-2.1-B 2 4.84 OT 4.13 0.00 #RITI 29.59
Aveage 2 4.521 M"I~) 3.193 0.000 NRI!11 14.79.4
SL. Dew. 0.449 OR U11 1.332 (.000 OREMI 20.921

R".%.. 10 VREPI 42 MDIVIOI ORJM. 141
MNil 4.M0 M1J~1 2.25 0.000 siwEF 0.00
MAX 4.1" IREFIl 4.135 0.000 OREM ~ 29.M17

a 2 0 2 2 0 2
31/292-2.2-A 2 14.91 OREFI 0.00 0.00 OREMI 0.00
3r/292-2.2-B 2 1.32 OREFI 0.00 0.00 OREFI 6.78

Awoage 2 "31 MIWIY 0AW0 0.000 #M3.39
SLDay. 9.W5 BREM 0.00 0.000 SREFI 4.793

R&.D.% lit #11E41 513kV/el SIViO! O~l 141
MIN 1.317 0AM00h 0.000 NMIi 0Ohm
max 14.905 WWI! 0.00 0.000 OREF! C778

a 2 a 2 2 0 2
314192-2.1-A 2 NA NA NA NA NA NA*3/4/92,-2.1-H 2 3.55 O 0.00 0.00 oREF! 0.00

Avo A age 2 3.55 OSME 0.00 0.000 ORM CANo
SL. Dew. SDIV/0! OR l M DIV/01 V)IV/0! *RD*I D/0

R.S.D.% MDIV/41 ORE11 hk)IV/0! MDIV/0I OMEV! MDIV/01
MIN 3.550 fREFI' ohm0 00006 hR"t 0.00
max 3AW5 ODWI! 0.00 0.000 SilkY 0.0

Averow 2 SW56 SEEF 1.277 too0 SilkY 7.273
SL Dev. 5.179 8M11 IA71 U000 ORMY 121315

RS.D.% 53 ORM~ 147 NDIIYM! hill 176
MIN 1IA17 ORMEV 0.00 0.00 ORM ~ ohm0
Mux 14306 OREF 4.135 U000 silul'I 29.5&7

*3/10192-.31-A 3 1.55 #REP 0.00 0.00 RHilFt 12.36
3/10/92-3.1-H 3 2.54 OREPI 0.00 0.00 RH 9.D4

Average 3 2.04 IsY! Oh0m 0(LO0 ORME 10A694
SL. Dev. 0.704 hillY 0.00 two0 SilY 2349

L-S.D.% 34 ORllM. N)IV/0! N)IV/0! SREVI 22
MIN 1is4 OREV 0.m 000 0.00EM1 9.039
max 2.344 UmY 0o"0 0.000 oSI! 12.35SP

2 6 2 2 0 2
3A/1092-3.2-A 3 2.39 ORE'! 0.00 0.00 OREMi 9.21
3110/92-3.1]It 3 2.50 ORMEF 0.00 0,00 OREF! 7.19

Averm 3 2AU3 SillY 0.00 0.00 5317 LIM
St. DIV. 0=07 SillY! 000 0.000 SEEFI IA33
RS.D.* 3 ORFSi XIVl/0l OIVl/01 SillY! 17

MIN 2391 SillY! 03" &.000 SillFl 7.155
Mx2A495 #REFI 0.0" 0.000 SillM 9.212

NIN 2 0 2 2 0 2

Aveaige 3 2.2447 SRlF! 0.000 0.0000 5317 9A4644
SL. Dew. 0.s 314 SilY 0.0000 0.00m OR17! 2.1461

LS.D.% 21 SillY! DIVl/G! A)IV/0! SillY 13
min 1.548 ORMV 040000 0.0000 5311 7.1054
max 2.5U36 hEPl' 0W0NW 0.000 Sill 12.351

jeU4 0 4 4 0 4
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Appainix 1: BRH PBS I

BRHIPES 1 DyMj/cmA2 A-CELDA. ng/ TRANSNON,uftA DIELDRIN, m11 1YDD~,mull OPIDDDftal
2/27/92-00 0 MA NA NA NA NA
3110192-OA0 0 #RP REFI 0.00 0.54 0.00

Avel a S~ SREF 0.00 0.57 0.006
St. Dv. MW89.37 MIM'IV ODIV/01 IM

L.S.D.% O3E3 O r DIV/0! ODIV/0! DV0
MIN #MJ~'! 89.7 0.00 0337 0.000

Ma RV!#R37 0.00 GM57 NLOW

31219-2.-A 2 #REA~1 OREM NA 22,84 15.62
312192.21-8 2 MERE *REFl MA 39.71 33.23

Avauel 2 ORM3 #9.37 VDIV/O! 31.275 U2442
SL Dev. ME" #M1 DIV10! 113923 12457

NUB OREV! #317 0.00 22.84 15.61,
max M3EV! OSW! 0j"O 39.705 33an3

3/2M2-2.2-A 2 #3EV! #REV! 6.43 15.59 34.37
3/1292-2.2-H 2 #REPl MREN MA 13.62 13.04

Average 2 S3EFI 641fi9 14A601 23.706
SL. Dvv. #REFI #9.371 MD WJI! 1W91 15.686

#3). *EV! S3371 #DIV/01 10 6
min OR"V #337! 6A29 13A621 13.63
max #33! #E1 6.429 1533 3&.373

a 0 S1 2 2
3/4/92-2,1-A 2 NA NA NA NA MA
3/4/92-2.1-B 2 #R* REV! NA 0.00 16.16

Avueag 2 62M7 *337 NDWIV/! 0.006 its"
.1 L Dry. SKMV #3171 NDWIVI! #DIVM AMI

LS.D.% N331 93371 #DIV/I! Wal 4A/Oll
MIS OREF1 O317! 0.00 0.00 16.80

SL. Div. #3EV 81137 O) IV/ 14.517 10301
WILD1 %37 8331 ODWIG!a 79 46

min #3EV S331 6429 0.006 13.039
max ORM7 #RE71 "429 39.706 34.373

* 9 6 1 5 5
3110/92-3,1-A 3 #REYI #REFI NA 27.19 24.01
3110/92-3.1-B 3 #RE11 OREP! NA 22.07 1.8.2

Averag 3 M"317!F #3! DWIG!8 2.6A27 21AIS
SL. Dev. #3ILV 83311 NDWIG!0 3.619 3A670

RJSLD. M3EV! *V"7 ODIV/0! 15 17
bull 8337! SREV! CAN0 22.068 13.20
max S37!8EV! 0.00 27.36 24.011

0 1 0 2 2
3/10jV2-3.2-A 3 83371 OwlF MA 25.91 23.13
3tlOrn2-3,2-8 3 83371 ORES! NA 5.69 16.38

*Avcrage 3 #3EV! O311 IDIVIGI 15.80 20AN0
SLDo. 1iyS A A."

RLSJ). 8EV #337 8131V/4! 22
NMl go"7 #337 0.065.9 1".77

Max 8311 8331 0.00 25.912 23.132
a 00 02 2

Aveaie 3 OREV! SRE! ODIV/0! 20.2140 20.7091
SL. Dow. O3EV! 83FF! ODI V/0! 9.9=3 3,4167

3.S.D% No"V $vim1' ODIW/0 49 16
NEw REV #331 UM00 &6906 168771
Max X3EV! DUl' (.00 27.135 24.0106

a 00 4 4
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Appandix 1: BRH PESt

BRH p" 1 Dyna/coA2 PP'DDD, n1 OP DDT, n&I PPDDT, agIw MIREX, 00l
2=27192-0,0 0 MA NA NA NA

* 3rtom92-0.0 0 0.00 0.00 OREM 0.00
Avemge 0 0CAN 0.000 #RF.V 0.000
St. 11ev. #DIVIOI #DIV/IO #3EFI #DIVI14

RSD.a% DIVIG! DIV01 #REV! #DIV/lO
MiN 0.000 0.000 SREF! 0.000
Max CAN0 0000 #REF! 0.0O0

n 1 1 1

3M2M92-2,1-A Z 42.66 L43 REF 0.49
* 3/2/922,1-B 2 0.00 0.00 #REF 0.00

Average 2 21" 4.214 SREFI 0.246
StL Dev. 30.163 5.959 #RE! 0.34

R.S.D.% 141 141 #REl! 141
MIn 0.00C 0.000 #aEm! 0.000
Max 42.657 L.427 #1EV! 0A92

m 2 2 0 2
* 3/2/92-2.2-A 2 0.00 0.00 #REPE 0.00

"3/2192-2.2-B 2 4.65 0.00 #3EV! 3.25
Average 2 2.327 0.000 #3E.! 1.627
St. Dev. 3.291 0.000 #MRF 2.301

RS.D.% 141 #DIVIO/ *R111 141
MNn 0.0 0.00O REFI C.AN
Max 4.654 0.000 N3EV! 3.254

Z 2 2 a 2
S314/92-2,1-A 2 NA NA NA NA

3/4/92-2,1-B 2 6.82 4.41 #REP! 0.61
Average 2 cl$u 4406 #RF! 0.611
St. Dev. NDIVMI! #DIV/0t #IEFI #DIV/0I

R.S.D.% #DIVIOI #DIVeI! #3m #DIV/O!
MIa 6.151 4406 OEM 0.611
Maz 6.81S 44016 #RE 0.611

* n 1 1 0 1

Average 2 10225 2.567 OR= 0.871
SL Dev. 18.040 3.791 #3REV 1.361

RS.D.% 167 141 #REFI 156
Min 0.00 0.006 #REFI 0800
Max 42.657 L427 NREF! 3.2.4

a 5 5 0 5
* 3/t(W2-3,1-A 3 0.00 0.00 #REF1 0.00

3/10/92-3,1-B 3 6.26 0.00 OREP! 0.00
Average 3 3.132 0.000 #OREM 0.0A0
SL Dov. 4A29 0.000 #M 0C0A

RS.D.% 141 VDIV/6! #3M #DiV/01
Mill O.00 0.000 #REF! 0.000
Max 6.263 0.000 #E! 0.000

I 2 2 0 2
3/10192-3,2-A 3 3.04 6.52 #REV! 6.69
3/10W2-3,2-B 3 5.04 4.69 SRUS 17.88

Average 3 4U039 5.606 #3EF! 12.286
St. Dey. 1409 1.2m5 #, 7.11

R3S.1. 35 23 #.E9 64
viM 3.003 4.69 #31? 6A.92

Mx5.036 6.524 #3EV 17.88
* 2 2 a 2

Average 3 3.355 Lou4 #3EV 6.1431
St. Dev. 2.7340 3.3230 RE .4367

RS.D.% 76 119 #1EV! 137
MIN 0.0000 0.0000 OREV! 0.0000
Max 6.2632 6.5240 #3,1! 17.8800

• m 4 4 0 4
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Appendix 1: BRH PES I

BiRE SIP 1 DymecmA2 NAP, a 2MN, % 1MN, u,1 SiP, B I DMN, U AC.,3,1 ACT, mglI
2M1I92-0,0 0 0.00 0.00 0.00 417.33 50.85 0.00 0.00
3/f%92-040 0 422.31 124.20 131.26 0.00 234.07 0.00 0.00

Averae 6 211.154 6..101 6563'2 200.57 142A46 040 lL0oo
SL Dow. 295.517 37.825 92.817 29.0M 129.-1 CmO 0.006

RSAD.* 141 141 141 141 91 MIMIV! M)IV/0!
MIN 0.000 0.00U 0.000 0.006 50.47 S.0W 0.00L
Max 422.3M 124.203 131.254 417a34 234.074 0.000 0U006

U] 2 2 2 2 ; 2 2
3/2192-21-A 2 LOST LOST LOST LOST LOST LOST LOST
3P1-ZI-B 2 863.72 327.57 159.04 0.00 559.97 6&17 0.00

Average 2 83.713 327J75 159.03 0.000 559.975 L.174 0.096
St. Dew. #DIV/0t #DIV/00 NIV1/O £1V/0! #DIV/0 DIO SIDIV/0!

Rq .. ODIV/0! #DIV/0!D IVIIV/I )IIV/0! M3IV/01 fDIV/O UDIV/0t
MIN 863711 327.575 159.039 0.006 S59.975 63L174 0.000
Max 8"1713 327.J75 159.039 0.00L 559.975 6.174 0.00

* 1 1 1 1 1 1 1

3r/2J -A 2 297.45 0.0 0.0 45.24 121.95 0.00 0.00
3rZ92-2.2-B 2 0.00 0.00 0.0 0.00 0.00 0.0 0.00

Average 2 141726 0.000 0.000 22.618 60.976 0.000 0.006
St. Dow. 203259 0.000 0.000 31.9"7 86.234 SA 0.006

R.S.D.% 141 DI1VIO0 ODIVI/0 141 141 #DIWVI~ SDIV/I-
MNu 0.0 0.800 LOW 0.0041 . 0.00 6 0.000
Max 237.4,51 .0OS 0.900 4&M36 121.ULM MOW L.ON

* 2 2 2 2 2 2 2
31/4f2-21-A 2 3MOO 1199.W 36320 1913.00 2018.0 1594.00 722.00
3/4192-ZI-D 2 L'T LOST L T LOST LOST LOST LI'T

Averge 2 3260 11•.•0 1 0.2W 191. 2015.006 1594.006 722
SL De. #DIV/6I N)IV/61 NDIVARt #)IV/ I)IVMI S)IVIS I EMI

R&.S.D.* )IV/0! sDIVt #DiVWM MOIVII MDIVIOy IDiVIS MDIVIOI
MIN 326.806 11599.06 3M3.206 1913.0W 2013.006 1594.000 '722.0
Max 126.00 1199.0IM 363.=06 1913.0W 201L8IW 194.000 722.000* 1 1 1 1 1 1 1

Average 36492 391.644 1306 40." 674.962 415.54 180,.50
SL. Dr. 360.3 5632 17L22 949.206 927.068 7 295 361.MI0

RS.D.% 97 148 132 194 137 159 200
Min LW 0.0 LON 0LOW LoW MW 0.M .000
max 861713 1199.00 363.28 1913A80 2013L00 1594.00 U1.000

* 4 4 4 4 4 4 4
3/1(.'92 -3.1-t 3 LOST Losr LOST LOST LOST LOST LOST
3Y1192-3.1-B 3 715.48 0. 0.00 0 0.0 0.00 0.00

Average 3 715A7U MW 0.00W L00 &MW MW0 0.00
St. Dev. #DIV/Sf #D[V/0I sODIV/SI #0IV/S #DIy/St NIV/Of sONY/9I

RSA% #DIV/ #DIV/IN WDIV/61 DMIV/Ol D1VIGS SDIVOt #DIVOIt
Mbu 715.475 MWc LOW LOO Cm AMW O.W_
Max 71&475 0.06 Low L.000 0.006 0.00 0.0We

* 1 1 1 1 1 1 1

311/923a-A 3 128367 0.0 0.0 9.47 86.42 0.00 0.0
3/1P32B 3 j566.'14 0.0 0.00 0.00 42.50 0G.0 00-

Average 3 242S.25 MW 0.006 4.735 64.4"56 0. 0.00W
St DeT. 1614.374 MWO 0.0W 6.97 31.058 .00 0.00O
• 51A 67 sONY/SI NDIY/OI 141 48 ODIV/IO ODINVY/

MIN 12'1o.A7l 0.0W 6.0 SOW0 4249 U.0N6 U.o-
Max 36 740 MW0 6.00 9.471 86A413 LO 0.006

a 2 2 2 2 2 2

Average 3 15.. M )3 60 0.00G 3.1570 420 1.0004 0.00UM
St. Dev. 1509.136 0.0006C 0.0006 5.4S 43.2106 t.0006 0.0006

1S.D.% il 8DIVIO! ODIV/0! 173 101 J•/YI0! #DlV/IO
Mla 715.4751 0.000 0 0.000 0.00Lw 0.0000 6.0006 0.000
Mau 3566.7400 0.0006 0.0006 9A709 4177 ,00000 0.0000

n 3 3 3 3 3 3 3
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Appeadix : BRH PES i

BRHPU1 Dnywv/u A2 TMN,q . FU, asU/ PmH, a/ ANT, NgA IMP, m FLA, ui yit, .5/I
2/211M2,00 0 169.38 21.21 109.33 0.00 12.10 26.61 0.00
3/1oR92.o0 0 1390 0.00 0.00 Q00 0.00 22.96 0.61

• Aver1 0 153 t0.04 54.6" 0.000 6.0S2 24.7W5 "342
SL Dev. 20.862 14.9 77.309 0.000 8359 is" 0483

R.&Da% 13 141 141 JDIVAI! 141 is 141

MIW 139r79 0.000 0 0.009 0.000 22958 0.009
Max 1693" 2 21.209 109.331 0.001 12.104 2.612 0483

* 2 2 2 2 2 2 2
3t2/92-ZI-A 2 LOST LOST LOST LOST LOST LOST
3/2J92-2,I-B 2 1622.76 46.06 1102.24 341.40 131.71 2076.59 2072.29

Avenrqp 2 1622.762 46.064 1102.240 341.399 132.711 2076.589 2072.289
SL Dew. DIV/Of #DIV/Of #ODV/f1 KDIV/01 ODIV/0 #KDIV/01 #DIVI/O

RS•.. #DIV/Of #DIV/01 #DiV/0O #0IV/0 #DIV/0 #0IVI/O #ODIV/0O
Mit 1622.762 46.004 1102.;AO 341.399 13.711 2076.589 2072.2389
Max 1622.762 46.064 1102.240 341.39 13M.711 2076.58 2072,289

a 1 1 1 1 1 1 1
3/282-2.2-A 2 0.00 162.40 1002.48 190.10 264.12 1635.58 1341.09
3A/292,-22-B 2 0.00 0.00 404.17 0.00 0.00 1068.40 1130.59

Av~mg. 2 0.000 81.198 703.327 9M052 132.060 136L142 1335.42
St. DOw. 0.000 114.832 423.069 134424 156.761 41.416 290.264

LS.D.1, #KDIV/O 141 60 141 141 30 22
Min 0.000 0.0C 404.172 0.000 0.000 106L199 1M30.53M
Mx 0.009 162.397 1002.81 190.101 264.120 16554585 1541.0N

* 2 2 2 2 2 2 2
S3/4192-2,1-A 2 2306.00 72.00 536.60 107.00 135.00 513.00 541.00

3/4192-2,1-B 2 LOST LOST LOST LOST L[W, LOST LOST
Averap 2 2306.600 72.089 536.8 10A.0N 13A0MO 13.0 m 5 41.009
SL Dev. DiV/Sf #DiV/f KDIV/I01 #DIV/St #1DiV/0f #IKV/Of #DIV/S

R S.V n% 0IKV/Of VDiV/St #KDIV/0f OKV/Sf S0iV/At ODlV/SI 0IKV/A
WE 2306.00 72.009 536.809 107009 135.00o 513.006 541.00

Max 23060 72.009 536.0 1070 135.00 513.000 541MG
a U 1 1 1 1 1 1 1

Aveage 2 92.19 7.115 761423 15A26 134453 1328465 131.243
SL DOT. 1167.933 68347 342.709 144.014 107.573 601.011 647W43

RS.D.% 119 97 45 S O 51 49
Mir 0.009 LOO 44&172 0.00& ON 513.009 541.006
Max 2306.00 162U3L 1102.240 341.39 24.120 2076389 2072289

a 4 4 4 4 4 4 4
, 3/109W,-3.1-A 3 LOST LOST LOST LOST LOST LOST LOST

3110092-3,1-B 3 0.00 15.35 579.90 160.66 244.16 1754.43 1552.77
Avetrme 3 LOW 15.35 579.904 160.A4 244.165 1734432 1852.761
SL Dew. N0WIV/St #0iV/Sf #3iV/f #DIV/St KDIV/f1 KDIV/0f #0IV/01

,MS.D% W/IVAN KDIV/OI #0iV/! MIVW/ #DIV/I #0IV/Sf DiV/SI
Min 00006 1.534 579.904 16046 244.165 178A32 1852.701
Max SN 15354 579.904 1M 64 244LI65 1794432 1552.71

* 1 1 1 1 1 1 1

3/10092-3,2-A 3 0.00 0.00 534.20 59.62 176.52 1516.08 2047.55310M-3,2-B 3 163. 45. 11.52 317.97 5042.91 2-2 2727.36

AN"*"s 3 51.724 22.601 357-.363 L8.795 340.719 2404.203 2337476
IL Dew. 111375 31.963 457.01S 182.A75 2.226 732.734 480482

DAM63 141 141 53 97 65 3 26
MIN LON SA00N S.204 59A24 176. 158.02 2047377

16Ma3 1A64 45.203 11SM.521 317.93 4.915 22325 2727.363
*, 2 2 2 2 2 2 2

Averag 3 544"24 20.1855 764.S76 179A16 3085341 2197A130 2209.2362
SL Dew. 94.3" 22.93M5 360.6037 130.1575 173A4009 6.6736 459.1617

RS.A 173 114 47 73 56 29 21
Mk. 0.00 L00 534.2040 59.U244 176.5230 1794.432: 152.763U4
Max 163.4473 45.2028 1130.5214 317.9653 504.9147 2922.3249 27273635

• 3 3 3 3 3 3 3
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Appendix 1: BH" P•iS I

3RH M I DyuslemA2 BAA, mA CI, NO SF, 00 IKY, u/I RIO.m W4 BAK, tA, I• r, a&'
2127/92-0 0 4.34 0.00 6.71 1.65 45.62 7.69 0.00
3(10WZ,0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Avurare 0 2IM BOOs 3.392 O.7 22.210 S.9 ems
SL. Dew. 3,067 0.0 4.797 1.10 32258 A.4," 1008

IS.D.* 141 VDIV/B! 141 141 141 141 DIKV/M
Min 0.00S 0MW5 0.00 0*.O 0,00o 0.00" ,000
Mal 4.337 Ohm 6.754 1A53 456 7.692 0400

a 2 2 2 2 2 2 2
31/92-2,1-A 2 LOST LOST IA)ST LOST LOST LOST LOST
3/1292-..1-B 2 606.02 712.16 1350.73 $65.21 1422.48 501.23 417.46

Awera" 2 40022 712.163 1350.734 065.113 1422479 501.225 417464
SL. Diev. MOIV/0! ODIV/B! KDIV/S UJW/8! S0IViO! *01V/B! O01V/0V

R3,D.%3 ODIV/Al DIKV/0! 60K/BI KDIV/B DI60V/B! 6K/B!I #DKV/At
MIN 606.022 711163 1350.734 565.213 1422A79 501.22= 417464

Ma" 606,622 712.163 1350.734 365.213 1422.479 501.223 417464
* 1 1 1 1 1 1 1

3M2d92-2,2-A 2 629.30 1068.45 920.21 1026.80 727.78 758.40 51.14
3/2492-2.2.B 2 154.44 303,56 585.71 490.63 600.13 534.96 101.70

Avwap 2 391.6J5 46".50l 752.962 753.713 6.940 646.611 79.923
SL Dow. 335.775 S37.U4 236J524 379.132 90.262 157.993 30.104

R.SJD.% 86 78 31 s0 14 24 39
min 154A39 308-S5 5.35.71.5 49A25 600.13 534.963 5.1644
Max 629.297 1045447 920.10 1026.106 727.715 75W344 101.761

* 2 2 2 2 2 2 2
3/4192.2.1 -A 2 296.00 506.00 636.00 503.00 501.00 4Qm.00 114.00
3/4/92-2,1-B 2 LOST LOST LOST LST LOST LOS LOST

Avwue 2 296.41 SO0ON 636.0 SOLN SOO.60 414.0f0 1146
SL. Dew. #DiV/II 6I0VYAI 60KV/SI O /IVB! WDSiVAH ODKV/St 6•0V/S

RS.D.* 6D0V/B! 60W/B! 60W/B! #DIVAN! 60KV/St 60KV/•B! 60K
MIN 296A0 S6.006 63&M SOLON 501.00 414.006 114.0
MaH 296M006 SOL06 636.M00 06.0 501.00 414.000 114A00

U 1 1 1 1 1 1 1

Avwmt 2 4214 69.292 3C7m.165 722.69 12A350 552.141 172.527
SL DeI. 234023 324A01 30,790 266.296 416.L86 146443 164.342

R.S.D.* 56 so 40 37 51 27 98
MIG IA439 3108.556 315.711 490A25 501.006 414.00 5.144
Max 629.29" 1065447 1350.734 102L.=0 142ZA79 758.396 417.464

* 4 4 4 4 4 4 4
3/I0/92-3.1-A 3 LOST LOST LOST LOST LOST LOST LOST
3/10092-3.1-B 3 462.77 1216.82 979.73 780.05 998.62 62S.79 9603

Avwqe 3 462"772 1216."17 979.731 780.047 998U24 62.793 95.L25
SL. DeV. NDIVS! 6IVW/0! ODiV/St 60KV/B! KDIV/St ODIV/At 6DIV/St

3S.D.% DIKV/B! 6 /IVBI M0IK/St 6I0VM! 6DIV/St #DIV/S 6WIV/St
Min 462.7M 1216.817 979.731 710.047 9,MAU2 62L.7M2 9L.035
Mis 464.772 1216.817 979.731 710.047 99S.A24 62L.73 9L.039

* 1 1 1 1 1 1 1

3/10W2-3.2-A 3 603.42 1051.15 0IgL98 121237 1449.35 8&.53 111.29
3110192-32-11 3 1731.635 1737-29 1397,05 136&.00 995.00 243."9 399.99

Avwwr 3 1169.85S 1394.20 1202.017 IS39.137 1222.175 166.210 294.140
SL. Dew. 101.101 415.173 275.818 462.157 321.273 109.856 149.490
USD.% 65 35 23 3 26 66 51

Mia 6A.421 1051.151 IO09M5 1212.371 995.041 LSM 115.293
Mal 173L349 1737.2M 1397.050 1 .66003 1449.36 24119 399.36

* 2 2 2 2 2 2 2

Averqe 3 934.13 1335.0655 113227 1216.1461 1147A553 320.4042 221.7711
SL Dev. 691.245 35L03260 233.A697 546.723M 261.2736 27.1401 1549921

RS.D.% 78 27 21 43 23 57 68
Mha 462.7715 1051.15 W79.7313 790.0467 995.0009 815301 91,0347
Max 1736.34"1 1737.2817 1397.0501 156.0027 1449.3496 625.7931 399.964

a 3 3 3 3 3 3 3
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Appenix 1: BRII PfS 1

BRH PES 1 Dyanecm42 INAP u DBA, za/i B. as/I B uPAu gI
2/27/92-0.0 0 0.00 0.00 0.00 872.90
3U10/92-0.0 0 0.00 33.63 0.00 1109.00

Average 0 O.A0 16417 0.000 90.954
St. Dea. 0.0G0 23.753 0.000 166947

R.S.D.% ODIV/01 141 DlIV/0! 17
MiR 0.00 0.000 0.000 7905
Max 0.000 33434 0.000 1109.003

a 2 2 2 2
3/2r92-2.1-A 2 LOST LOST LOST LOST
3/2/92-2,1 -B 2 1535.67 405.46 1574.62 18769.58

Average 2 1535.665 405.461 1574A1 15769.-81
St. Dev. #DIV/01 MDIWV/0! DIV/0! #DIV/0I

RS.D.% #DvI/o! IODIV/0! OiIV/01 #01lV/0!
MNU 1535.66s 405461 1574A15 15769..,1
Max 135&665 405461 1574615 1769.551

ss 1 1 1 1

3/2/92-Z2-A 2 970.59 0.00 1242.71 12673.10
3/2192-.2-8 2 12.67 0.00 1092.73 6484.70

Average 2 491.431 0.000 1167.722 957L.902
St. Dew. 677.348 0.000 10.052 4375.456

ILS.D.% 138 OIDV/0 9 46
MiN 12.674 0.00 1092.732 6494.705
MAX 970.558 0.000 1242.712 12673.099

a 2 2 2 2
314/92-MI-A 2 437.00 34.60 473,00 1626&.40
3/4/92-2.1-B 2 LOST LOST LOST LOSTAverage 2 437.000 34.600 473.000 1626A.400

St. Dev. #DiV01 V IVDIVI0 IV/Ol #0! V/0l
RS..D.% #DIV/I0 IDIV/01 #ODIVI0 #ODIV/0

Miss 437.000 34400 471.000 162615.400
Max 437.000 34400 473.0M0 16265400

M 1 1 1 1

Average 2 732.982 110.015 1095.765 1354L.946
St. Dev. "60.06 197.638 461425 5332.950

5-SD.% 89 10 42 39
MIn 12.674 0.006 473.000 "34.705
Max 153546s 405461 1574415 15769.551

a 4 4 4 4

3/10192-3.1-A 3 LOST LOST LOST LOST
3/1092,-3.1-B 3 457.70 0.00 617.42 11592.70

Amauge 3 457.701 0,000 617417 11592.699
St. Dev. )DIV/0! ODIV/O! /01 #VI0 ODIVI0!

RS.D. #DIVI0/ #DlVII MDIV!/S ODlV/0!
M.M 457.701 &O0 617417 11592.M
Max 457.701 I0.00 617417 11592499o U 1 1 1 1

3/10/92-3.2-A 3 361.58 747.98 867.57 13660.80
3/10.!02A2-8- 1 26.08 942.60 0.00 20515.22

Average 3 193.834 845.219 431734 1723.011
St. Dev. 237.239 137.614 611464 5055.933

RS.D.* 122 16 141 29
MIN 26.076 747.9M3 WOO 13660105

:0u Max 361.584 942.595 U67.4•56 ,217
a 2 2 2 2

Average 3 251.7369 S63.5269 494.yS2 15356.2399
SL Dea. 226.6. 497.6351 446.525 4839.3786

o0 88 99 32
MIw 26.0764 0.t00 0.00* 11592.66
Max 4!57.7006 942.5979 $6765-5 2015.21"

n 3 3 3 3

Al--Page 38 ND Not Detemined

w



,I.

APPENDIX 2. BLACK ROCK HARBOR PES 2 DATA (BRH PES 2)
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-pw~ 2: UM PU 2

333 Dyumdm^ Tbo.mb Mat Aid I~N' a Val OL-4 d TON -WL C3666k 14 COS116 a.sf Cb% owl
74100 0 0 .6 0.000 50 12M0 17M273 0.0 000
2XSA 0 0 5 0.003 50 104.0 X"4 GA0 0.0

A"Wa 0400 $0 5900 69*0 010 Go
0.003. 0m 4647 lISUM ama an0

%am 13 00 122A6 I".3 6WJAN Vma
mb 0.000 so 12.00 7.6A om 040
Mmj 0.005 5 10.0 1712.73 em0 0*O

2 2 2 2 2 2
a1O 0 20 0.009 100 99.O 7.2 OAO0 60.

2f392.~k 0 0 377 0.005 100 5MM L"g LOB? Loa

-Ivamp 0.00 72 68.2 "96.m GMO 04
64. Dwu. 0404 29 43.3 912 0100 Go

%m71 38 43.79 141.18 XiVJJ NO

OM10 ILOO 1717 1.4 o

4 1 4 2 1 s
310"1-222A 2 250 11 0.0"72 so 1440 l 000 2714 630 G
3AA"-12a 2 250 12 0*72 so 24540 16.1 1.62 GM

Av-Wg oa.07 50 1344960 174 11.73 27
IL 0.,. 0.001 0 12.97 0.7 7A3 GM

%n1 0 0186 AM2 43.74 "A
MNb 0.02 so 134MG 27.1 40D lie

him 0*72 so 1451.0 13.= 162 2-0
*2 2 2 2 2 2

VWU~-2,.A! 2 20 14 Gam1 so 6144M 97.14 12.3 ODD
3anaU..I. 2 250 17 0.061 1064.00 67 ICM am

Avinsm, 0.04 so 51"0 17.71 9216 G

sa~w 010 0 1A1 2&16 4&M OWN

Ub 0.061 so 14WM 17.1 1*4 go
GAM.61 T 6RU.0 9M5 11.37 Gm

'Il 2 -2 2 2 2 2
^92jA 2 5 1 0.061 90 am=600 11.04 6 .7
3AID4J. 024 25 1 A20 2*.0 L141 57b6 12

3IDow 23 0 23.4 Lis1 SAM 1414
%am 0M 50 21007 X.5G9G

wh 43 42A 4I 74 4A

OA023. 3 2 5 0427 50 9&SA0 245 11.7 GMD

It 2 2 2 2 2 2
A -f 34 G so192 1214M 1.6 ~ 228 0.7

ALDow. 0L014 10 10711 04 2.21 Us
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3^92-2.-A 710.75 267 0 1.53 130M 9.73 ci4mV02-e•2,14 2] 817.8'7 3m2.16 on4) 0.00 IS."9 10.121 090

A34mp $14.32 29130 0.00 3.6 15.76 9.92 M1o
ALR D. 5401 456 0.030 O2 44.9 0127 131%1111 0. 13.91 Imoxtrp OM•'AN 10481 2.76 mvm~ I

M1IN 310.78 26&. 0.00 0O. 13.14 9.73 000mmi SIM8' 32.14 Om 06W0 IS." 10.121 0G0

Mm2 2 2 2 2 .2 2
A19M31 3 .735 24.75 0.00 A1.-3 I842 3.1 22A5
MI Dow. 73140 36.17 • 3476 5.76 0, 216.&1
A pD 772 ,5.65 0 V00 00.95 31. 13.15 %.64

MN 1107391 61. 0.00 00 1.714 9.73 0.00
um 11.54 775 O0 9.20 21L .37 13.94 10.Im 6 6 6 6 6 6 6

3/1002-3.1-A4k 713.87 10.56 0.00 0.00 ,42 3.92 29.54
340..4-6,WA 3624 0.00 0.00 10. 10.04 34.19AV, mp 7T77M 23AO 0.A0 o 9A7" &.9 31.36

MIt. D. •89.6"7 IL16 ow0 0O.O 1.70 434 329
%iRiD 11.54 77.-M #I•vm SWAM• M8.7 OL14 10.33

Mira 713,27 1o.,6 OA0 oAD L42 3.92 2..-,
m SO."8 3CU4 0.00 0.00 10,M 10.06 34,19
0 2 2 2 2 2 2 2

3/10/9-3.24-A 3 781,71 13.06 000 0.00 9.23 9.33 32.1
3/10A-.3.1.1 169.14 20.30 0.00 0.00 11.67 12.3 37.34

Avmp 9S0U 19.1K 0.0 0.0 10.4,5 10.73 X4.71
SL DOW. 54,91 1311 0.00 0.00 1.73 1.77 443
%iSD O L324 MU3VA0 DVM 14...55J 1643 22.73

lk 713C.71 13.06 000 0.00 9.23 953 31.37
80m"16 2030 OD0 O00 11.67 1a0 37.14

* 2 2 2 2 2 2 2
Amp 309.15 21.S 2 000 0.m0 10.04 tat 33.29
a. Ow. 4,.21 10.30 000 0.00 I.50 341 3.59
*111 3,49 L50.73 NOVA o101V 14.0 39.13 10.77m

M713.17 10.56 000 0.00 &4 3.A 2.54
SIM Wu. 3 36.24 0D0 0.00 11.67 12.05 37.34

* 4 4 4 4 4 4 4
4.1,4 (E1-$) 4 1015m 6.U3 0.19 0.0 34.M 14.28 54U.4

3/131F92.4..2A 4 0 5..54 0.41 0,01 21.93 7.9 43.42
3/13/924.2.-1 4 749.25 4.4$2 00 3 3.43 48A2

Amo•Mp 799.79 S.A9 0.50 M0 24.25 L22 4612
SL. DNv. 43.18 0.6 0.0a 0.00 3.11 0.36 3.53
•RsD SA0 13.00 131 IVMA0 12.36 4.35 746

MIN 7695 4.42 0.41 0.00 212. 1.97 43.42
m M30.2 S.AG 0.52 0.00 o2635 3,A 4142

* 2 2 2 2 2 2 2
A..; 171 .55 5.67 0.63 0MO 27.54 10.1 48,91
K Dow. 127.99 1.11 0-22 0a0m ,617 3-51 5.34
%U2D 14.69 1t.55 35.11 # iW/2 2ZL77 '4.5m 11-31

MIN 769.25 4.42 0G4S 0o0 21.95 7.97 4342
Mm I01o 7 6 13 0.9 0.00 3432 14.21 5441

* 3 3 3 3 3 3 3

A2-P.g. I D ,,W0 4 "m bad

Kq



Aqpmft 2: 381 PF33 2

88.3 m orys o ju mA2ODT, ( Ms 163h 0r,,agl NAP,,i4s* M0," ,M1 , mqg W, 294
2 4MMM-0A 0 M07 214862 000 20.M LOST LOST LOST L.fr

=927 4".U 0 1 34.26 0o0 om 460.00 0". 0,00 310096
A-rs 43..5 1116A4 0.00 10.11 4400 0.00 000 3100.6

.DMe. 3,96 4% 149.72 0.00 14.30 mNV/01 I . IVAN0 6IVA)t OIVMAN
%hRao 3064 130. 1 .iV1 141A42 ODIVA1 O4VAX aOJl @M AX

lb RW 8,.26 0.0 .0.00 4M0. 0.00 000 3100.96
No 6.017 214842 0.00 20.23 440.00 0.00 000 310091

*2 2 2 2 1 1 1 1
3lWK4D 0 4A1 10.62 0.00 00D 0.00 000 000 561.73
3dl~q94A 0 LOW? 06T LOST W"S 1813.22 000 0.00 0.00

3)110.A1 an cmqimd
AvwWg 30.44 747.33 0.00 6.74 757.74 0.00 Goo0 1230.90

.LDI,. 33.33 1213.64 000 11.68 9423 000 0.0 16=.2
%LD109.52 162.29 604VM 173.21 124.39 #DIVANI 601VA 135533

Mb 4,61 10.6.11 00 GAO 0.00 0.0 0.00 0.00
68,7 214862 0.D 3023 1313.22 0.00 01 3100.96

*3 3 3 3 3 3 s 3
329.IA 2 32AD0 14.97 6.0 333 63L.4 17100 0.0 138.7

3W92.2.1.8 2 32.0 5.48 &W6 147 752.73 2".07 000 121.15
Am 2 32.24 103. 6.39 210. 692.60 227.56 0.00 09.77
IL Dev. 0.7 6.71 0.43 1.31 5.03 79.92 0.00 23

% M0.73 65.6 &.67 S4.64 12.2S 35.12 #M4AX2 1L36
Mb 327 5A8I 6.0 1A7 632.48 171.0 20.0 121.15

320 M97 6.0 3.33 74L73 284M 0m 1.
*m2 2 2 2 2 2 2 2

Y1ft2.2.A 2 31.11 13. 6." t10o 69. 327.20 26002 07.30
.21.1-2.1.3 2 40..1 13.61 000 3.91

A-rn,. 3591 1347 342 6.97 AMID1 327,20 240021 107.10
"34 De. 4L79 0.10 4.34 4.32 ANVAN NIVAN #DIVANI IXVM
'sum 13.90 1.45 141A2 62M5 HXVA)I BIVAH JN36VA OWAN

4A 31.11 1333 000 3.91 492.10 727.20 26002 M07.1
Mm40L71 13.61 636 10on 4924 327.20 240.02 401.3

2 2 2 2 1 1 1 1
3902-U.-A 2 77.01 1042 440 5.2 54c.1 5.3 11.75 348.91
3om'92.-z 2 29.8 1082 L" 3.79 514. 705 246 1316

Awn,. 28.94 10.52 6.70 4.51 530.19 62.42 13.21 199.3
AL 04, i.3 14 3.4 17.0 2.59 11.3 9.12 26.11

S D 4.6 01.36 4L842 23M3 4.26 13.19 50.11 49.17
Ubl 27."9 10,2 400 1.719 514.22 54.3 11.75 130.16
Mmdl '299 " 9S.W2, 56.C16 70A.4 24A4 38.091S= 2 2 2 2 2 2 2

Averw 32.36 1140 54. 4A.3 97A46 18143 59.29 257.9
34. Dew. 440 340 3.07 2.91 10630 1. 112.67 304.0
%am 13651 29.35 35.33 62.6 112 67.70 1900M 79.53

Mao 27.01 SAS 000D 147 492.10 543 00 L21.25
Mm40671 14,97 L"9 10.M 71L73 327.20 24M0 407.10

*6 6 6 6 5 S 5 13A4=a.3.1-A 3 24.07 4.45 000 2.96 56.sail 12463 040 24.30
311.,92.•-8 1 2834 10.20 .1 5.2D13 68.9 114.35 104,1 201M7

26.20 7.72 3.06 406 Msm.5 13030 M406 114.M
3S Dew. 34 435 4m 2-* 9484 22 7649 12.14

%M- 11.5 114 530 141A2 3" .95 76.5 17.05 1441A2 10L.
Mb 2407 4.45 040 2.95 5a.i11 114.'5 Om 26.30
1 , 283 10.10 6.11 500 18.99 14&34 1.17 301.7

* 2 2 2 2 2 2 2 2
3:105I13.2-A 3 24M 39 0.0) 2.39 467A7 C1.53 274A2 371.70
Wd1019-2-:1 3 32.70 20.5 11.32 13.14 5590 137.63 64.1M 101.33

Avermp 29A9 14.31 5.91 7.85 513.35 386.0 169.67 236.76
IL Dmw. 4.53 M10 L.I&M 7.46 1.60O 3513 14.& 11 .13
%RSHD 15.3m 61.21 1414A2 9.96 12.58 91.01 37.30 1000

Mb 2 3.20 2-.5 467.67 137.63 6".93 0l2.35
Mm3 to7. 71 11.92 13.14 559.) 673.53 27442 371.70

*2 2 2 2 2 2 2 2
A-.; 27. 11LO 4A 5.97 369A5 253 211.3 17542
&L lew. so7 6.3U 5481 4.92 691.10 252.15 117.12 14~13

sm. 1319 61.93 1263 2.4 78.34 97.22 104.0 3 5.21
lbI 24.07 4.5 000 L.5. 467A7 114.35 102 2600

Mm32.70 103 in 32.~14 2963.9 634.53 27442 371.70
*4 4 4 4 4 4 4 4

4.1-U (ZiS) .1 37.21 10.1 60 1.92 303.33 17341 121A7 a".9
V13192-42A 4 3026 U8 S.24 ImB 3X030 155.72 936 71.73

*3/1992.4,2 4 33.3 5.17 367 1.13 10.5.17 40.3 22.11 49.67
Aveng 31.19 518k 543 1.11 222.73 98.01 52.2 60.71
EL Dew. 2-17 012 0.1) 000 1-52.12 32.6 4.24 15.63
'Rsul &981 2A5 5.56 4.63 71.52 3327 1.18 25.75

MAN 30.2 510) 52 1 01 103.17 40.30 22.1 49.67
33.3 5.17 J.67 1.15 "20.30 135.72 12.36 71.78

2 2 2 2 2 2 2 2
Aw .331M 9.42 5.9" .11 243.11 12.11 l8am 6248

SL [INV, 3.92 T.3 0.36 0.47 119.73 72.25 51.91 11.13
18.80 1048 31.73 1447 13.79 49.26 5&.69 69M 23.2

*MAN 102 DO1 5.U i X 05.17 4030 22.21 49.67
um. 37.2A 1372 6.39 1.92 no.03 173.31 239.47 71.78

3113 1 3 1 3
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AppwAx 2. D3IM PPS 2

BUIPM12 Dym- m2 0 DMN, iW$ ACL, uset ACT, kW# TMN, m3810'FLU' a 93l3, ., D ANT' , WS 1AM' Msg FLA, gel
2J27M20" 0 LOTT LOST LOW LST LOT LOST LoST LO LO
2/27 4" o 0 10112 0.00 MU.74 7WAO.o1 73ZI45 4242.19 2747 309.M12 36.2

Awme0 IO111Wi 0.&0 792.U7 712.011 73225 42*42819 2714.07 3800.12 36=123
3. De,. 0oV.0I miVj h1WVAN #mVWJl 801VA,. #MAV #1VM #WVAI #D1VX
%MM M AvN m @MAN OmVn 8 iV mxv0m NOVAI oIVAN SC•IM IUV

4m 1011&2 0-o0 792.74 7324.0 73224A5 4,M 19 276407 31090.12 36.
S101I1W 0.2 0 792.74 7824.01 7322A5 42426.19 2784.07 38090.12 36=223

1 ! 1 1 1 1 1 1 1 1
31om-..GA 0 0.00 0.00 0.00 0.00 12.35 on 0.00 011612 0.00
3ngffA9-0.0 0 0.O0 0.00 0.00 996.71 0.00 0.Om 3.4 00A)0 0.00J/10AJ am coompod

Av372.7 0.100 2M4S 26641227 244.93 14142.73 939.64 12702.86 12071I
SL Dew. 531I.9 0.00 457.09 448K91 42404 2A49.93 159741 2196 0 3091.30
%RED 173.21 IUVAH) 17321 169.9" 1'2.T7 173.21 170.00 173.0 175.21

ISk .AD 0.00 0.00 0.00 0.00 0.00 010X 0.00 0.00
mm L.L62 0. 792.74 7"240.0! 7322.45 42428.19 2784.07 300.2 3U. 2

* 3 3 3 3 3 3 3 3 3
31Z 2-2,1-A 2 33.52 1612M 000 0.00 19544 150.13 401.17 613.56 32441
34',-2.-B 2 . 0.32 416.01 OO 77.61 I1OT. 1097.72 429.15 29.93 2951.76

Aveap 27.17 2M2.12 0MO0 31I 148.75 129.92 415.16 43.4 309
84. D•V. 8.96 17521 0.00 54.58 6M 2W1.94 19.79 22.72 3107.2
9.33D 3305 59.96 #DVAN0 14142 4438 22.0 4.77 soI 6.69

Mho 20.52 168.23 0.00 0.00 10x.07 1097.72 401.17 292.9M 2951.76
mas 33.52 416101 01)0 "77.61 19544 15"9.13 429.15 613.56 3244.11

*2 1 2 2 2 2 2 2 2 2
3V2,2-23.A 2 16 35.9 52.63 0.00 234.30 22.0 31)2 327.90 4184.00 3111.72
3n/192-244- 2

Av lp i635.910 51.63 0.00 2346.50 29L20 32U2.00 327.90 418M400 3111.72
IL Dow. ANMVAM VODIV #tIVA/0 4 XVAiI #lX V/oI WX X 0XVAII ,XVO1 v3IVAI ,XVM,,
%REt3D fmrVx #WtVA M0[VAMl K6VA0 01OMAN #1xV1 813vm MEVAM VaIo

NUM 163-5.90 52..3 o0. 234.530 292.20 3232.00 1.970 413M, 3111.72
MAK 1633.90 52.63 0.00 234.50 2.0 32)2.00 127.90 413.00 3111.71

*1 1 1 1 1 1 1 1 1
3/49.2.I..-A 2 239.99 7."4 0.00 255.94 111.67 1318.67 387.17 21L43 335994
3/^/9.2.14. 2 410.18 129.05 0.00 0.00 173.04 1174.60 319."9 375.89 270.51

Awin. 325119 66.44 0.00 127.96 177.35 1246.4 353.73 297.44 3179•97
SL Dev. 120.34 3171 0.00 180.99 &11 101.57 4.U 114P7 3.30
%am33 37.0 12.23 . VAOI1 14142 3.A4 8.17 13A5 3LM.59 I166

Mb 23999 71.4 0.00 000 173,04 1174.A0 319.59 216.43 2760.51
mm 410.18 12905 0.00 2SS.96 111.67 131L.67 317.87 376" 335994

* 2 2 2 2 2 2 2 2 2
A.r4• 4461U6 I.75 0.00 540.01 1a61 15I 373.13 1137.56 3133A4
Ii. nMy. 67242 1569 0.00 1024.35 66.11 589A2 47.58 1710.63 317.05
%M'.ln 143.6A3 10.74 #8VAX 19D.0 34.0 5342 12.75 150.1 10.12

Amk u014 7."4 0.00 0o0 100.07 1097.72 319.39 216.4 2760.51
Man 1,11.90 414.01 0.00 234.510 1!92.20 3232.00 429.15 4116.00 359943

m 5 5 5 5 5 S 5 S 5
3/10GM-3.1-A 3 176L5 9061 0.O0 0 1w5.35 1119.50 369.20 23655 3443.10
3/10I.I-3.141 1 297.74 61." 0.00 010 173.10 1201.75 375.05 354.32 4311d4

Aveoew 2 74.27 ow0 0,00 11l.57 1163.12 372.13 299.53 )M0.77
SL Dov. 3"AS 3228 0.OD 00 93)0 5.17 41.70 4.14 3901 744.23
%RISD 3547 2&.5 #MVA)1 M83VAII 73A9 5.30 1.11 29.74 18.7

in 17L.35 61."9 011 0 000k 53M 1119-.5 36.-V 23".3 3463.10
M1x29.76 90.41 0.00 0.00 175.8 120K75 373.0 354.5 45111M

* 2 2 2 2 2 2 2 2 2
3/1l-32al 3 91732 769.17 1"9.33 749.50 134.35 1045.57 301.01 311.21 2591A3
V/ 1M0--3 3 306.57 19.13 0.Ot 67.11 3325 o10'1 275.79 . .43.0 U..34

Avowg 422.95 "CIS1 99.44 418.3 13.80 1032.32 2114 M47,91 291709
St. Den. 430A5 530..6 140."3 446.• 71A9 54. 1742 WA.S 461.6a
1USD 70. 134.54 141.2 111.91 L' _ 5.71 613 231731 1.1.

HIM 3076.5 19.13 0.00 7.11 3323 "107 275.7i 31121 2391A3
mm 917.3 7A9.17 199.50 749.-0 13.35 1063.57 301).11 41,4.0 314.34

u 2 2 2 2 2 2 2 2 2
AVWerW 425.50 235.21 49.83 209.15 9999 10912 330.24 133.72 34U433
3S. Dew. "1315 357.18 9.44 3405 64.77 94.93 4948 79A7 500.23
%onS 7L.30 151.66 mom.0 173.35 64.6A 8.69 14.96 23.37 23.17

MS171M3 19.11 0.00 0.m 31.33 961011 imM.3HY M - A3
Man917.3 766.17 199M3 749.50 1 i..UO 120473 375113 434.W0 452344

* 4 4 4 4 4 4 4 4 4
4.1-418 (i-) 4 117.34 5IM.53 CA9O 191.19 194.34 $1500 735.4a 440.76 M72727

3/1/1UJ.2-4.2- 4 130.25 1,4.53 91.14 244.54 20.32 1510.O7 574.54 377.16 31734A
3/14v/92-.2.1 4 69125 133.94 34A40 454 1 9." 1534 445.61 33-.57 :26.11

AvePgp 99.65 15924 SY?7 15.9" 19.30 1672.51 510.6 M3.34 3129.79
IL Do-. 43.27 35.73 40.12 134.91 30A. 194.54 91.17 161 13348

%"I) 4MA3 22.47 63.92 99.96 22.07 113• 17.17 436 i. 3
MIA 6912 133.94 14AO 4S.44 19"."4 1534.4k 1.61 35331 3126.11

MaU 131025 14.53 9114 2m4.54 265.32 18(1m7 5 4A U 177.16 317T3A4
a 2 2 . 2 2 2 2 2 2

A,..; 12911 .46C67 L32.3 167A13 217.95 1617.74 591.9 31.813 3073.62
IL Ow.. 9.36 M4.74 2r.37 111.3 41i3 161.10 155.74 341)9 " 62.60

%1UJ4 46012 102I.0 43.17 64'76 8I.3 10.33 24.31 .818 9.4
min 6905 133.94 .AO 40 45.C4 1 1.... : 3 41 ;.3.37 Z2721
MAN 167.74 4 15) 91.14 2W3.54 21.3.32 M10.07 755.A2 420.76 3,7144

S2 "3 3 P 1 N -I l 3

A•..-1•4• 7NA -14 &/, .-- mhu4

S. ..• .. ... .......... . ... ...... .,_;..: L' L• .:'' "-•.•.. -- -•."".,•• • .Z :L=:Z -;7L- Y••. . . . . . .. ."-



35" fM DynedeWS I*YS. Ud AA. ad CUR, W Oda 31 =? ~. ads &W. ~id WA.MW Md R. Ods 11W. OW
2m7i93.-A 0 WIST LOST LOSTr In" ID"W LOST LOS LOST LAWT
2APP1.4". 0 715.71 479AS 23.89A 214-36 ±22523 4334)4 3342.93 92045 0.00

A'u's 71L.71 479A45 2323.99 214.36 2265.23 433.00 3341.93 920"3 0.0

OL Dw 0Ix £IV.A2I 3WJ1 OCIV.0I #DIV,"1 *"/of C4V fwm~ amiVm

Nhm 71IL71 479A5 233n.39 214.36 226522 433JW M34.95 922w.5 0.
N .71L.71 479A5 2383.89 214.3 226503 435AS0 3341.93 9204.5 0.0

3JW1.O 0 0.0 12.35 36.6 0.00 0.00 000 0.00 0.0 1Mu1
Mimz4ft 0 45.9.1 0.00 0.00 0.0 0.00 2328L12 0.00 0.00 0.00

As-ig 2U2.7 163.95 M8623 71AS 755.04 9"03 L1111.96 3046.19 4.17
34. Ow. 402.35 27332 1349.27 123.76 1307.33 1238.21 1979A6 5314.24 1049

S D157A86 160.2 170.55 173.21 17311 134.53 173.21 172.21 171.2
lb. 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00

lim 715.7 479A5 2MAP1 114.36 226.2 23218.12 3341.95 926.S4 18.M
3 1 3 3 3 3 3 3 3

3029124J-A 2 3493.32 11952 193642 194.6 1251.51 1517.8 1491.60 371.5 181507
34#2.22.1.3 2 294934 1026.3 178844 181448 961.30 1922.44 1524.2 I"41 237.2

Av-W6 MW1A3 1110.7 134245 12065 110941 172MI4 IS0OM 359.18 1595.2
S. Dov. 38&.79 11932 104.44 3ULU 2M907 286.0 2647 3.35 310.91

%9011.96 10.74 322 71A1 12.11 16.6 1.88 0-9 1949
mid 2969.34 1*".5 17854 59441 97.30 1517.8 1491A9 H6ui 1373.31
Mm" 3493.21 119352 19564 15144 1221.51 1922.4 1226.1 v71.5 131557

0 2 2 2 2 2 2 2 2 2
3AM2"22. 2 344&18 1124.5 1813.78 X77664 3157.36 112323 1342.= 750.1? 2097
WL292-2.1- 2

A mp 34 94.18 1124.5 1913.72 277644 3157.36 122233 1342112 750.8 20597
9L 23w. ouXv1i NXVVXH AMAV4 3872 VIl V10I tmmIO UVomm M2IvI U JIm

461ASO OMANIO gmaV0 OVM KAVA~l NW1R) OMMI twoV2 O1VP1 XXV/M
N.k 3494.18 1124.5 11113.76 2744A4 3157.21 1232.33 1342.2 750.87 30"A7

Mm3496.18 1124.5 1313.78 2764AA 5573 1232.33 134=.2 75017 20597
11 1 I I1 I I 1 I I

I1212.. 3613.65 916.1 13644 133644 122532 2186.77 1417.81 874.75 1440MG
3142.1"-4 2 2990.38 KIN4 172348 950.16 1046.3 1335.00 1275.27 384.19 U1519.9

A'uaw4 3300.2 919.13 1753.06 1137.50 11115.25 1760LK 1346." 7757 1589.9
S. Dw. 440.26 3.96 90A4 26.4.3 197.Z. W".2 100.79 134.75 99.10

MAD18 11.34 043 5.56 22 p643 34.m 741 17.2 GM2
Am2901 916.31 17234 950.16 1046."7 1335.00 17727 365.19 15191

M .3613.65 92110 134*4 13"68 1DOM2 21367 1417.81 174.73 144010
*2* 2 2 2 2 2 2 2 2

Avuae 330671 1036.91 1125.31 14N9.71 1509.57 24188 I41M" 30945 136.0m
OIL B". 312322 123.11 30.2 W44.S 910. 404A1 1053-1 37.37 23416

IIJ W .80 .4 11.87 4.9 A6.m 5.48.7 UM4 7.36 1M0.7 15.72
mm 296931 916.31 17234 W944 937.V0 1232.3 17727 48419 Y13~1.34
Mm 3613.65 119525 1934.4 2 7744 315)44 23167 122621 374.75 20594

WICV92-3,1.A 1 331224 1147.36 2137.79 241509 1264.76 20157o 1566.73 9016.19 64=2
3114W1-3.14N I 470622 91441 2337.72 1474-8 1524.01 243(14 122.14 1151.21 1575.3

A4209.17 1011.13 2167.74 1509.84 134458 U141.93 1443.93 10"970 cm~n
IL Daw. IWO4 M3AI 127M3 176A2 19743 MR.9 17022 17.34 10oam
%IND 20.5 1349 5.4 11.38 14.2 10.21 11.13 16.8 110"

Ilama 3512.09 914.61 2157.79 1425419 1244.74 20970 1=1114 906.29 64.32
M.470625 110r75 2337.72 1474-t 1526.0 24304 15"343 1151.21 1573.33

I 1 2 2 2 2 7 2 2
310192-32-A 3 b3.90 911.40 148." 12123 1105.48 126149 1213.92 M".1 1132.3

31W-.-l 3 3596.17 1058.76 MOM.6 104c6.6 36.2 2732.3 1452 3"631 1306.0
Alw309239 1011.13 1365.0 1237.92 999* 144124 1338.0 M774 17M22

34.0On. 11117 6728 6.921 12130 14".1 401" 256.4 12.32 3731
%kMD 23.03 6.6 15351 1(189 145 273.1 11.853 26.25 213

Um 2589412 933.4 16504 1046.1 15629 1161AD 12223.92 84W.9 113247
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Appendix 6: Bulk/Particles

Amt fltered, g CBO8, ng/g CB018, ng/g CB029, ng/g CR050, ng/g

BRH PES2 Pip 1.535 0.14 0.02 0.00 0.60
BRH PES I PIP 2.622 0.20 0.23 0.07 1.40

AVERAGE 2.079 0.174 0.126 0.035 1.001
ST. DEV. 0.769 0.041 0.154 0.050 0.568

%RSD 36.994 23.818 122.722 141.421 56.697
MIN 1.535 0.144 0.017 0.000 0.600

MAX 2.622 0.203 0.235 0.071 1.403

n 2 2 2 2 2

BRH PES 1 CORE 2.634 1.01 1.27 0.45 7.73
BRH PES2 CORE 1.560 1.30 1.93 0.53 11.12

BRH PES#2 CORE 5.130 2.31 2.54 0.74 0.42
BRH #3 BULK CORE 1.870 2.3 5.4 0.5 0.0

BRH #1-4 CORE 1.490 4.13 5.35 1.08 0.00
AVERAGE 2,537 2.208 3.287 0.651 3.856

ST. DEV. 1.519 1.221 1.935 0.265 5.229
%RSD 59.878 55.282 58.870 40.702 135.623

MIN 1.490 1.011 1.269 0.450 0.000
MAX 5.130 4.130 5.353 1.079 11..25

n 5 5 5 5 5

BRH Jar4 0.Scm NA
filtered swatrc

BRH CLAY1 0.1192 0.37 2.46 0.10 0.56
BRH CLAY2 0.0804 0.56 2.96 0.00 0.00

BRH SILTI 2.0000 1.21 1.65 0.26 0.04
BRH SELT2 1.4772 1.00 1.50 0.20 0.00
BRH SAND

CB008, % CB018, % CB029, % CB00, %

BRH CLAY1 0.06 0.40 0.02 0.09

BRHCLAY2 0.11 0.57 0.00 0.00

BRH SILTI 0.45 0.61 0.09 0.02

BRH SILT2 0.45 0.67 0.09 0.t

BRH SAND not determined not determined not determined not detmninrd
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* Appendix 6: Bulk/Paricles

CB028, ng/g CBOS2, ng/g CB104, ng/F CB044, ng/g CB066, ng/g

BRH PES2 Pip 0.58 0.29 0.83 0.44 0.36

0 BRH PES1 PIP 1.45 1.06 0.00 0.51 1.16

AVERAGE 1.015 0.675 0.415 0.474 0.763

ST. DEV. 0.621 0.549 0.587 0.054 0.563

%RSD 61.226 81.341 141.421 11.436 73.890

MIN 0.576 0.287 0.000 0.435 0.364

* MAX 1.454 1.063 0.830 0.512 1.161

n 2 2 2 2 2

BRH PES1 CORE 8.18 5.62 0.74 2.78 5.05

BRH PES2 CORE 11.76 8.41 0.66 3.67 6.71

BRIH PES#2 CORE 52.03 28.48 0.00 11.00 54.39

BRH #3 BULK CORE 56.2 32.4 0.2 12.2 62.7

BRH #1-4 CORE 56.75 33.31 0.00 11.31 56.73

AVERAGE 36.992 21,643 0.325 8.184 37.120

ST. DEV. 24.768 13.513 0.354 4.560 28.681

%RSD 66.955 62.437 109.026 55.720 77.266

MIN 8.179 5.616 0.000 2.776 5.053

MAX 56.746 33.312 0.737 12.163 62.705
n 5 5 5 5 5

"BRH Jar4 0.5cm
filtered swater

BRH CLAYI 47.65 33.62 0.00 11.85 56.77

BRJI CLAY2 43.42 28.39 26.12 9.76 45.43

BRH SILTI 26.13 14.92 1.19 6.99 27.36

BRH S1LT2 22.59 14.18 1.55 6.14 25.02

I. BRH SAND
CB028, % CB052, % CB104, % CB044, % CB066, %

BRH CLAYI 7.82 5.52 0.00 1.94 9.3-1

BRH CLAY2 8.31 5.44 5.00 1.87 8.70

BRH SI.T1 9.67 5.52 0.44 2.59 10.12

BRH SUM2 10.07 6.32 0.69 2.74 11.16

BRH SAND not dee -.,umd not detaniicd not determined not determnid not deernmined
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Appendix 6: Bulk/Particles

CR101, ng/g CB087, ng/g CB077, ng/g CB154, ng/& CB11, ng/g

BRH PES2 Pip 1.27 0.72 0.10 0.51 1.46

BRH PESI PIP 1.96 0.86 0.16 1.18 2.69

AVERAGE 1.613 0.790 0.132 0.842 2.076

ST. DEV. 0.486 0.099 0.044 0.475 0.869

%RSD 30.110 12.527 33.169 56.377 41.860

MIN 1.270 0.720 0.101 0.506 1.461

MAX 1.957 0.860 0.163 1.177 2.690

n 2 2 2 2 2

i BRH PESI CORE 9.74 4.50 1.04 6.06 15.10

BRH PES2 CORE 14.61 6.54 1.65 8.71 21.07

BRH PES#2 CORE 2.17 24.40 46.95 2.43 57.50

BRH #3 BULK CORE 66.8 27.4 53.9 4.2 66.9

BRH #1-4 CORE 64.68 26.18 48.77 3.11 63.56

AVERAGE 31.595 17.806 30.463 4.895 44.825

ST. DEV. 31.485 11.288 26.703 2.538 24.735

%RSD 99.651 63.394 87.656 51.844 55.180
MLN 2.168 4.503 1.040 2.426 15.095

MAX 66.784 27.410 53.901 8.714 66.903

n 5 5 5 5 5

BRH Jvx4 0.5cm
filtered swater

BRH CLAY1 67.62 26.61 50.22 3.63 64.31

BRH CLAY2 59.06 22.69 40.44 2.68 60.42

BRH SILTI 28.86 13.81 25.35 1.77 28.92

BRH SILT2 25.82 1,05 21.88 1.63 25.17

BRH SAND
CB011, % CBE07, % CB077, % CB154, % CB118, %

BRH CLAY! 11.09 4.37 8.24 0.60 I...

BRH CLAY2 11.31 4.35 7.75 0.51 11.57

BRH SILTI 10.68 5.11 5.38 0.65 10.70

2 BRH SILT2 11.51 0.47 9.76 0.73 11.22

BRH SAND not determined noc detnnind not deemmnd not determined no dewmiaed
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Appendi 6: BulParticles

CB188, ng/S CBIS3, ng/g CB105, ng/g CB138, ng/g CB126, ng/g

BRH PES2 Pip 0.25 0.96 0.61 0.73 0.00
* BRH PESI PIP 0.32 1.53 1.16 1.91 0.16

AVERAGE 0.285 1.245 0.883 1.322 0.082

ST. DEV. 0.050 0.399 0.391 0.836 0.115

%RSD 17.380 32.052 44.270 63.217 141.421

MIN 0.250 0.963 0.606 0.731 0.000

* MAX 0.320 1.528 1.159 1.913 0.163

n 2 2 2 2 2

BRH PESI CORE 1.66 8.32 6.24 10.57 1.03

BRH PES2 CORE 2.37 12.36 8.48 15.35 1.27

BRH PES#2 CORE 0.66 53.47 32.68 16.89 0.71

BRH #3 BULK CORE 1.3 80.2 19.6 7145 0.7

BRH #1-4 CORE 0.00 75.19 17.97 61.08 0.00

AVERAGE 1.198 45.914 17.000 36.485 0.734
ST. DEV. 0.911 34.022 10.513 30.569 0.480

%RSD 75.993 74.099 61.339 83.786 65.427
MIN 0.000 8.323 6.243 10.569 0.000

MAX 2.369 80.219 32.684 72.533 1.274
n 5 5 5 5 5

BRH Jar4 0.5cm
filtered swater

BRH CLAY1 2.18 75.13 20.88 66.20 0.00

BRH CLAY2 3.14 62.25 18.88 15.81 0.00

BRH SILTI 0.50 25.54 19.25 9.56 0.20

BRH SIEL2 0.33 29.73 8.17 7.36 0.00

0 BE RHSAND
CBI8, % CB153, % CBI05, % CB1S8, % CBM26, %

3b A 0.36 A 10.8 0.0

BRH CLAY2 0.60 11.92 3.62 3.03 0.00

BRH SILTI 0.18 9.45 7.12 3.54 0.08

BRH SILT2 0.15 13.26 3.64 3.28 0.00

BRH SAND not deermined not determined not determined not dev.t.ined not deteamined
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Appendix 6: Bulk/Particles

CB187, ng/g CB124 ng/g CB200, ng/g CBI80, ng/g CBI70, ng/g

BRH PES2 Pip 0.32 0.19 0.00 0.38 0.04

BRH PESI PIP 0.41 0.35 0.00 0.66 0.20

AVERAGE 0.363 0.270 0.000 0.523 0.120

ST. DEV. 0.061 0.109 0.000 0.197 0.117

%RSD 16.712 40.126 #DIV/0! 37.636 97.293

MIN 0.320 0.194 0.000 0.384 0.038

MAX 0.406 0.347 0.000 0.662 0.203

n 2 2 2 2 2

BRH PES1 CORE 2.47 2.15 0.78 3.63 1.93

BRH PES2 CORE 3.22 2.65 0.84 5.19 2.85

BRI-I PES#2 CORE 13.22 9.35 1.13 23.57 10.92

BRH #3 BULK CORE 15.7 11.1 2.3 26.7 17.5

BRH #1-4 CORE 14.86 10.05 1.48 24.97 47.93

AVERAGE 9.901 7.066 1.316 16.803 16.234

ST. DEV. 6.510 4.309 0.639 11.381 18.832

%RSD 65.758 60.985 48.521 67.734 116.007

MIN 2.473 2.153 0.780 3.627 1.930

MAX 15.741 11.129 2.345 26.656 47.935
n 5 5 5 5 5

BRIH Jar4 0.Scm
filtcmd swuter

BRH CIAY 1 15.47 11.30 1.91 24.69 8.76

BRH CLAY 2 12.00 10.11 1.96 22.59 15.03

BRH SILT1 7.17 5.61 0.70 11.98 4.52

BRH SILT2 5.99 4.64 0.69 9.77 4.51
BRH SAND

CB1S7, % CB129, % CB200, % CB180, % CB170, %

BRH CLAYI 2.54 I.81 I.31 4.0 1.44

BRH CLAY2 2.30 1.94 0.38 4.33 2.88

BRH SILTI 2.65 2.07 0.26 4.44 1.67

BRH SILT2 2.67 2.07 0.31 4.36 201

BRH SAND not datenined not detennined not deteimined wt• cewnined no' decnnied

A5

A6--Page 5

iI



Appendix 6: Bulk/Particlcs

CB195, ng/g CB206, ng/g CB209, ngig CB sum, ng/g HCB, ng/g

BRH PES2 Pip 0.18 0.88 1.23 13.09 0.25

BRH PESI PIP 0.15 0.33 0.16 20.29 0.10

AVERAGE 0.168 0.602 0.696 16.688 0.177

ST. DEV. 0.021 0.388 0.755 5.094 0.107

%RSD 12.654 64.505 108.536 30.52.7 60.116

MIN 0.153 0.327 0.162 13.086 0.102

MAX 0.183 0.877 1.230 20.291 0.253

n 2 2 2 2 2

BRH PESI CORE 0.80 0.97 0.87 110.69 0.82

BRH PES2 CORIE 1.06 1.46 0.84 156.64 0.79

BRH PES#2 CORE 1.60 5.21 2.27 457.03 2.02

BRH #3 BULK CORE 1.6 6.6 2.8 649.8 1.8

BRH #1-4 CORE 2.09 6.46 3.07 646.13 2.76

AVERAGE 1.437 4.149 1.977 404.067 1.645

ST. DEV. 0.510 2.737 1.063 259.369 0.839

*%RSD 35.479 65.970 53.781 64.190 50.990

MIN 0.800 0.974 0.842 i 10.693 0.794

MAX 2.095 6.636 3.071 649.835 2.757

n 5 5 S 5 5

BRH Jar4 0.5cm 0.00

5 filtered swater

BRH CLAY1 3.87 9.23 4.19 609.56 4.99

BRH CLAY2 7.98 4.22 6.27 522.15 0.72

BRH SULT 1.80 3.51 1.42 270.21 1.11

BRH SILT2 1.42 2.81 1.10 224.26 0.71

BRH SAND
CB195, % CB206, % CB209, % CB sum, %

BRH CIAY I 0.64 L.5i 0.69 i•o.00

BRH CLAY2 1.53 0.81 1.20 100.00

BRH SILTI 0.66 1.30 0.52 100.00

BRH SILT2 0.63 1.25 0.49 100.00

BRH SAND not determined not deirmined amot determined not detennmnd
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Appendix 6: Bulk/Particies

HEPT, ng/g ALDRIN, ng/g OP'DDE, ng/g DIELDRIN, ng/g

BRH PES2 Pip 0.00 0.00 0.00 0.23

BRH PESI PIP 0.00 0.00 0.50 0.27

AVERAGE 0.000 0.000 0.252 0.248

ST. DEV. 0.000 0.000 0.357 0.028

%RSD #DIVA)0 #DIV/01 141.421 11.144

MIN 0.000 0.000 0.000 0.229

MAX 0.000 0.000 0.504 0.268

n 2 2 2 2

BRHPES1 CORE 0.85 0.00 2.46 1.38

BRH PES2 CORE 2.28 0.00 3.30 2.00

BRH PES#2 CORE 0.00 1.10 23.84 16.10

BRH #3 BULK CORE 0.0 2.8 28.6 18.3

BRH #1-4 CORE 0.00 4.67 26.33 1705

AVERAGE 0.626 1.708 16.902 10.973

ST. DEV. 0.996 2.00Y7 12.910 8.515

%RSD 158.930 117.496 76.379 77.605

MIN 0.000 0.000 2.463 1.376

MAX 2.281 4.672 28.575 18.336

n 5 5 5 5

BRH Jar4 0.5cm
filtered swater

BRH CLAYI 1.82 0.00 29.43 18.26

BRHCLAY2 0.00 0.00 28.41 16.60

DRH SILTI 0.00 0.00 14.31 0.00

BRH SILT2 0.65 5.52 11.63 20.70

BRH. AND

BRH CLAYI
BRH CLAY2

BRH SILTI
BRH SILT2
BRH SAND
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Appendix 6: Bulk/Particles

PPrDDE, ng/g OPDDD, ng/g PP'DDD, ng/g OP'DDT, nglg

BRH PES2 Pip 1.12 0.31 0.14 0.15

BRH PES1 PIP 1.02 0.73 0.25 0.11

AVERAGE 1.070 0.523 0.195 0.132
ST. DEV. 0.070 0.295 0.082 0.026

%RSD 6.577 56.377 41.810 19.841
MIN 1.020 0.314 0.138 0.113

MAX 1.120 0.731 0.253 0.150
n 2 2 2 2

BRH PESI CORE 5.27 3.76 1.87 0.73

BRH PES2 CORE 7.24 5.41 1.95 0.43
H IRH PES#2 CORE 13.17 0.00 0.00 0.00

BRH #3 BULK CORE 16.4 0.0 0.0 0.0

BRH #1-4 CORE 14.51 0.00 0.00 0.00
AVERAGE 11.319 1.835 0.763 0.232

ST. DEV. 4.813 2.580 1.045 0.335
%RSD 42.527 140 i57 136.982 144.521

MIN 5.270 0.000 0.000 0.000
MAX 16.405 5.41 1 1.948 0.732

n 55 5 5
BRH Jar4 0.Scm

filtered swater

BRH CLAY1 17.61 0.00 0.00 0.00
BRHF CLAY2 15.01 0.00 0.00 0.00

BRH SILTI 9.21 0.00 0.00 0.00
BRH SILT2 5.56 0.00 0.00 0.00

' LBRH SAND

BRH CLAY1
BRH CLAY2

BRH SILTI
BRH SELT2
BRH SAND
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Appendix 6: Bulk/Particles

MIREX, ng/g NAP, ng/g 2MN, ng/g 1MN, ng/g BIP, ng/g DMN, ng/g

BRII PES2 Pip 0.16 609.3 168.5 303.4 0.0 0.0

BRH 'ES1 PIP. 0.04 9.6 4.8 1.9 4.7 7.3

AVERAGE 0.101 309.465 86.647 152.674 2.345 3.650

• ST. DEV. 0.087 424.030 115.819 213.212 3.316 5.162

%KSD 86.849 137.021 133.669 139.652 141.421 141.421

MIN 0.039 9.630 4.750 1.910 0.000 0.000
.MAX 0.162 609.299 168.543 303.437 4.690 7.300

-n 2 2 2 2 2 2

BRH PES 1 CORE 0.42 115.5 474.0 334. i 468.5 894.4

,11 BkH PES2 CORE 0.30 LOST LOST LOST LOST LOST
BRH PES#2 CORE 0.53 335.9 202.8 131.7 55.8 222.1

BRH #3 BULK CORE 1.4 401.9 276.4 163.2 71.8 237.9
BRH ;1-4 CORE 10.22 406.1 297.6 175-9 78.7 338.5

AVERAGE 2.570 314.836 312.704 201.195 168.714 423.200

4ST. DEV. 4.298 136.718 114.931 90.497 2(00.065 318.326
%RSD 167.248 43.425 36.754 44.980 118.582 75.219

MIN 0.301 115.505 202.840 131.680 55.820 222.100

C14MAX 10.220 406.060 473.978 334.050 468.466 894.389
n 5 4 4 4 4 4

BRH .ar4 0.5cru
filtered swater

,BRH CLAN't 9.75 2;-1.21 0 0 0 102.04

BRI I'.LAY2 12.95 152.81 (1 0 0 181.1
,B,'-Y, SILT1 0.95
B.,iUI SILT2 0.76 134.25 78.5 45.8 24.56 73.23

,,:I . BRm" SAND

"NAP,% ZMN,% 1MN, % BIP, % DMN, %

BRI-i CLAYl 1.42 0.00 0.00 0.00 0.53

"BRH CLM2 G.6 0.00 0.130 0.00 1.12

BRII SILTI
13R1D SMLYi2 1.35 0.79 0.46 0.25 0.73
BRI-J SAND

.41
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Appendix 6: Bulk/Particles

ACL, ng/g ACT, ng/g TMN, ng/g FLU, ng/g PHE, ng/g ANT, ng/g

BRH PES2 Pip 0.0 0.0 553.4 0.0 10.8 0.8

BRH PES1 PIP 0.0 0.0 0.0 4.1 29.3 8.3

AVERAGE 0.000 0.000 276.722 2.065 20.084 4.542
ST. DEV. 0.000 0.000 391.344 2.920 13.062 5.273

%RSD #DIV/0! NDIV/0! 141.421 141.421 65.034 116.091

MIN 0.000 0.000 0.000 0.000 10.848 0.813

MAX 0.000 0.000 553.444 4.130 29.320 8.270

n 2 2 2 2 2 2

BRH PES1 CORE 11.3 9.8 28.0 46.9 376.9 54.7

BRH PES2 CORE LOST LOST LOST LOST LOST LOST

BIU- PES#2 CORE 74.2 t52.9 175.7 189.6 1050.2 273.0

BRH i,3 BULK CORE 135.0 293.3 278.5 340.8 1474.8 397.4

BRH #1-4 CORE 123.2 237.0 253.9 290.2 1153.7 316.4

AVERAGE 85.924 173.254 184.037 216.883 1013.883 260.368

ST. DEV. 56.273 123.322 112.852 129.569 461.537 146.507

%RSD 65.492 71.180 61.320 59.741 45.522 56.269

NMN 11.326 9.788 28.029 46.944 376.902 54.661

MAX 134.960 293.340 278.460 340.830 1474.810 397.420
n 4 4 4 4 4 4

BRH Jar4 0.5cm
filtecd swater

'0

BRH CLAY1 13.82 0 0 91.91 594.9 269.83

BRH CLAY2 0 0 0 22.74 576.58 239.2

BRH SILT1
BRH SILT2 26.35 38.91 66.32 87.95 354.42 113.5

BRH SAND
ACL, % ACT, % TMN, % FLU, % PILE, % ANT, %

BRKH CLAY1 0.07 0.00 0.t4 0.48 3I.4

BPH CLAY2 0.00 0.00 0.00 0.13 3.23 1.34

BRH SILTI
:0 BRH SILT2 0.26 0.39 0.67 0.88 3.56 1.14

BRH ,AND
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Appendix 6: Bulk/Particlcs

iMP, ng/g FLA, nglg PYR, ng/g BAA, ng/g CHR, nglg ZBF, nglg

BRH PES2 Pip 1.9 31.9 32.3 5.4 0.8 21.3

BRH PES1 PIP 67 71.3 68.6 27.6 40.9 39.6

AVERAGE 4 .16 51.610 50.470 16.501 20.879 30.437

ST. DEV. 3.428 27.804 25.696 15.696 28.342 12.958

%RSD 79.427 53.873 50.914 95.118 135.740 42.574

MIN 1.892 31.949 32.300 5.403 0.839 21.274

MAX 6.740 71.270 68.640 27.600 40.920 39.600

n 2 2 2 2 2 2

BRH PES1 CORE 51.8 701.9 649.8 210.1 229.5 251.9

BRH PES2 CORE LOST LOST LOST LOST LOST LOST

BRH PES#2 CORE 199.7 2287.9 2244.1 683.8 1081.0 1073.3

BRH #3 BULK CORE 249.5 5800.4 5832.9 1252.1 1765.1 2365.3

BRH #1-4 CORE 155.6 4680.1 4190.1 1124.4 1449.4 730.9

AVERAGE 164.126 3367.556 3229.211 817.578 1131.2-52 1105.341

ST. DEV. 84.145 2303.110 2260.288 472.544 662.966 904.982

%RSD 51.269 68.391 69.995 57.798 58.605 81.874

MIN 51.773 701.873 649.756 210.054 229.528 251.923

MAX 249.450 5800.380 5832.920 1252.050 1765.080 2365.260

n 4 4 4 4 4 4

BRH Jar4 0.5cm
filtered swater

BRH CLAY1 248.29 3963.93 4369.37 907 1919.04 1242.99

BRH CLAY2 155.82 3918.93 4056.16 830.22 1569.83 939.84

BRH SILT1
BRH SILT2 87.86 2094.91 2063.86 496.77 823.53 386.83

BRH SAND
]MP, % FLA, % PYR, % BAA, % CHR, % BBF,%

BRH CLAY1 1.30 20.70 22.82 4.74 io.02 6.49

BRH CIAY2 0.87 21.97 22.74 4.65 8.80 5.27

BRH SILT1
BRH SILT2 0.88 21.02 20.71 4.98 8.26 3.88

BRH SAND
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Appendix 6: Bulk/Particles

BKF, ng/g BEP, ng/g BAP, ng/g PER, ng/g INP, ng/g DBA, ng/g

BRH PES2 Pip 23.4 28.6 9.2 2.0 0.0 8.6

BRH PES1 PIP 25.3 31.0 33.8 11.0 29.8 8.4

AVERAGE 24.360 29.797 21.520 6.478 14.905 8.496

ST. DEV. 1.372 1.631 17.423 6.367 21.079 0.121

%RSD 5.631 5.473 80.959 98.287 141.421 1.426

MIN 23.390 28.644 9.201 1.976 0.000 8.410

MAX 25.330 30.950 33.840 10.980 29.810 8.581

n 2 2 2 2 2 2

BRH PES1 CORE 178.9 203.4 204.5 58.1 168.4 64.3

BRH PES2 CORE LOST LOST LOST LOST LOST LOST

BRH PES#2 CORE 981.3 899.7 1088.8 808.4 1753.2 670.0

1 BRH#3 BULK CORE 1084.7 1701.7 1592.0 959.7 4701.2 258.9

BRH #1-4 CORE 1212.7 1127.3 1502.3 649.7 1346.6 267.0

AVERAGE 864.378 983,039 1096.909 618.996 1992.364 315.054

ST. DEV. 466.700 619.684 634.002 394.756 1926.916 254.526

* %RSD 53.993 63.038 57.799 63.774 96.715 80.788

MIN 178.883 203.415 204.524 58.124 168.367 64.297

MAX 1212.720 1701.690 1592.020 959.710 4701.220 670.030

n 4 4 4 4 4 4

BRII Jar4 0.5cm
filtered swater

BRHCLAY1 1255.93 1484.98 1690.41 146.54 577.11 0

BRH CLkY2 1526.12 893.96 1641.68 330.32 804.69 0

BRH SILTI
BRH SILT2 664.47 433.71 599.45 303.62 504.42 0

* BRH SAND
1W ThVS ily W'U A 9ZL

wI~ w BE, A?, -0 F -m~, %~ Vi~r, -m Murn~, -M

BRHCIAY1 6.56 7.75 8.83 0.77 3.01 0.00

BRH CLAY2 8.55 5 m 9.20 1.85 4.51 0.00

BRH SILTI
BRH SILT2 6.67 4.35 6.02 3.05 5.06 0.00

BRH SAND
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Appendix 6: Bulk/Particles

BPE, ng/g I PAils, ng/g Amt flit, g C(MG) H(MG) N(MG) C(mg/g)

BRH PES2 Pip 0,0 1811.83
BRH PES1 PIP 3 ý.9 ,97.00

AVERAGE 16.450 1154.42 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
ST. DEV. 23.264 929.73 #DIV/01 #DIV/0A #DIV/01 #DIV/01

%RSD 141.421 80.54 #DIV/0, #DIV/0! #DIV/0Y #DIV/0,
MIN 0.000 497.00 0.0000 0.000 0.000 0.000

MAX 32.900 1811-83 0.0000 0.000 0.000 0.000
n 2 2.00 0.0000 0.000 0.000 0.000

BRH PES1 CORE 177.5 5964.09
BRH PES2 CORE LOST LOST

BRH PES#2 CORE 1671.3 18306.53
BRH #3 BULK CORE 956.6 32590.91

BRH #1-4 CORE 1303.6 23410.74 0.0120 0.674 0.205 0.080 56.338

AVERAGE 1027.246 20068.07 C.0120 .0.674 0.205 0.080
ST. DEV. 637.230 11105.86 #DIV/01 #DIV/0! #DIV/01 #EDIV/01

%RSD 62.033 55.34 #DIVAU! #DIV/01 #DIV/0! #DIV/01
MIN 177.534 5964.09 0.0120 0.674 0.205 0.080

MAX 1671.320 32590.91 0.0120 0.674 0.205 0.080
n 4 4.00 1.0000 1.000 1.000 1.000

BRH Jar4 0.5cm 0.00
filtered swater

BRH CLAY1 0 19149.30
BRH CLAY2 0 17840.00

BRH SILT1 0.0033 0.192 0.004 0.024 58.182
BRH SILT2 462.26 9965.48 0.0036 0.237 0.051 0.028 65.833
BRH SAND 0.0114 0.947 0.199 0.097 83.044

BRHCLAY1 0.00 100.00
BRH CLAY2 0.00 100.00

BRH SILTI
BRH SILI2 4.64 100A).

BRH SAND

I1
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* ~Appendix 6: BulkParticles

H(mg/g) N(mg/g) clay% (silt) % (vflne-med sand)%
2-4pm(1G-80) 4-62pizn(8-40) 62-3OO0±m(4-1.750)

BRII PES2 Pip
S BRH PES 1 PIP

AVERAGE #DIV/0! #DIV/)! #DIVM/O

ST. DEV. #DIVMO D~O #DIV/0!

%RSD #DIV/V! #DIV/0! DVD

NEW 0.000 0.000 0.000
MAX 0.000 0.000 0.000

ni 0 0 0

BIRH PES I CORE
BRH PES2 CORE

IS BRH PES*2 CORE
BRH03 BULK CORE

BRH #1-4 CORE 17.135 6.670
AVERAGE #DI/1 VA)/0 #DIVA)fl

ST. DEV. #DIV/0 #DIVV! #DIVA)!
%RSD #D1V,'0? #DIV/0! #DIV/)!

NIHN 0.000 0I.000 0.000
MAX 0.000 0.000 0.000

n0 0 0

PRh Jar4O0.5cm 3.26 85.19 11.55
filtered swaiuxr 6.02 93.98 0.00

i3RH CILAY 1
BRH CLAY2

BRH SILTI 1.121 7.121 9.07 88.09j S 4

BR.HSELT2 14.111 7.694 4.66 69.86 25.48

* iRH SAND 17.491 8.500 1.83 48.53 49.64

BRH CLAYI
BRH CLAY2

BRH SILTI
2 BRH SILT2

BRIISAND

A6--Page 14



Appendix 6: Bulki/Particles

% Pa M 1M gm
sum mode med x(vm) SD(vm) conf

BRH PES2 Pip 0.00
BRH PESI PIP

AVERAGE 0.00 #DIV/01 #DIV/01 #DIV/0t #DIV/0j #DIV/0!
ST. DEV. #DIV/01 #DIVA)0 #DIV/0! #DIV/01 #DIV/01 #DIV/0f

%RSD #DIV/01 #DIV/01 #DIV/01 #DIV/01 #DIV/0, #DIV/0M
MIN 0.00 0.00 0.00 0.00 0.00 0.00

MAX 0.00 0.00 000 0.00 0.00 0.00
n 1.00 0.00 0.00 0.00 0.00 0.00

BRH PESI CORE
BRH PES2 CORE

BRH PES#2 CORE
BRH #3 BULK CORE

BRH #1-4 CORE
AVERAGE #DIV/01 #DIV/0f #DIV/0! #DIV/01 #DIV/01 #DIV!01

ST. DEV. #DIVYO! #DIV/01 #DIV/01 #DIV/01 #DIV/O! #DIV,0!
%RSD #DIV/01 #DIVA)0 #DIV/0t #DIV/01 #DIV/0N #DIV,0!

MIN 0.00 0.00 0.00 0.00 0.00 0.00
MAX 0.00 0.00 0.00 0.00 0.00 0.00

n 0.00 0.00 0.00 0.00 0.00 0.00
BRH Jar4 0.5cm 100.00 25.56 19.19 29.49 30.32 100.00

filtered swater 100.00

BRH CLAY1
BR.H CLAY2
BI-I SILTI 100.00 10.50 9.40 14.66 17.49 100.00
BRH SILT2 100.00 18.30 22.49 44.71 48.71 99.99
BRH SAND 100.00 i35.82 61.30 81.61 67.82 100.00

BRH CLLY I
BRH CLAY2

BRH SILTI
3RH SIL12
BP: SAND
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APPENDIX 7. DISSOLVED PHASE DATA
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APPENDIX 8. BLANK DA'iA
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Appendix 8: Blank Data

PES BLANKS Spdciatioa Filter# CB008, ng CB018, ng CB029, ng

I SW Blk 0.1202 g P 0.00 0.00 0.00
M Sw Blk 0.1218 g P - 0.00 0.00 0.00

FSW Buk 4/27/92 P 86 0.09 0.02 0.00
Dry F Blk 4/30 P 22 N.A. N.A. N.A.

PES BIk 4/27 P 76 N.A. N.A. N.A.
FSW 4/23 P 69 N.A. NA. N.A.
FSW 4/24 P 75 N.A. N.A. N.A.
FSW 4/22 P 63 N.A. N.A. N.A.

Dry F Blk 4/20 P 57 N.A. N.A. N.A.
SW BIk 4/3 P 49 N.A. N.A. N.A.
SW BIk 413 P 50 N.A. N.A. N.A.
SW Blk 4/1 P 33 N.A. N.A. N.A.

FSW Bik 4/20 P 54 N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P - N.A. N.A. N.A.

EPA filtered SW 2/26/92 P - N.A. N.A. N.A.
PES BIk FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES BIk 4/20/92 P 58 0.00 0.36 0.11
FSW BIk 4/23/92 P 74 0.08 0.00 0.12
PES Blk 4/27/92 P 85 0.16 0.08 0.00

Filter SW B1 11/91 P - N.A. N.A. N.A.
Filter SW B2 11/91 P - N.A. N.A. N.A.

Average 0.06 0.08 0.04
St. Dev. 0.07 0.14 0.06
RSD % 120% 186% 155%

n 6 6 6

Proc. Particulate 5/92 P 0.00 0.00 1.24
1roc. Particulate P 10 0.07 0.05 0.00

Proc. Particuate 8/92 P - N.A. N.A. N.A.
Proc Blk 4/30/92 P 104 0.15 0.04 0.08

Proc Blk 1992 P 32 0.04 0.03 0.06
Poc Blk 4/27/92 P 87 0.12 0.02 0.04

Average 0.08 0.03 0.28
St. Dev. 0.06 0.02 0.54
RSD % 79% 69% 189%

n 5 5 5

PES Dissolved SW 2/26/92 D - N.A. N.A. N.A.
PES SW BLK -D D - 0.00 0.X) 0.00

PES FSW BLK SQ BOT D - 0.00 0.09 0.00
PES BLK FSW A+ B D - 0.05 0.23 0.00

Average 0.02 0.11 0.00
SL Dev. 0.03 0.12 0.00
RSD % 173% 109% #DIV/0!

n 3 3 3
N.A. Not Avuilable A8--Page I



AppendIx 8. Blank Data

PES BLANKS Speciation CBO5O, ng CB028, ng CB052, ng

I SW Blk 0.1202 g P 0.00 0.00 0.00
I M Sw Blk 0.1218 g P 0.00 0.00 0.00

FSW Blk 4/27/92 P 0.03 0.14 0.07
Dry F Blk 4/30 P N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A,

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Wik 4/1 P N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P N.A. N.A. N.A,

EPA filtered SW 2/26/92 P N.A. N.A. N.A.
PES Bik FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. NMA. N.A.

PES Blk 4/20/92 P 0.26 0.28 0.59
FSW Blk 4/23/92 P 0.14 0.19 0.62
PES Blk 4/27/92 P 0.I0 0.45 0.20

Filter SW B1 11/91 p N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

0 Average 0.09 0.18 0.25
St. Dev. 0.10 0.17 0.29
RSD % 115% 98% 11.6%

n 6 6 6

- Proc. Particulate 5/92 p 1.23 1.48 0.23
Proc. Particulate P 0.09 0.07 0.05

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P 0.05 0.18 0.10

ProL &lk 1992 P 0.03 0.08 0.05
Proc Bik 4/27/92 P 0.03 0.14 0.10

Average 0.29 0.39 0.11
St. Bev. 0.53 0.61J .V0
RSD % 185% 157% 71%

n S 5 5

PES Dissolved SW 2126/92 D N.A. N.A. N.A.
PES SW BLK -D D 0.08 0.07 0.00

PES FSW BLK SQ BOT D 0.01 0.06 0.06
PES BLK FSW A+B D 0.12 0.22 0.07

Average 0.07 0.12 0.04
SSt.L Dev. 0.06 0.09 0.04

RSD % 84% 78% 89%
n 3 3 3

N.A. - Not Available A8--Page 2
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Appendix 8: Blank Data

PES BLANKS Speciation CBD104, ng C..3044, ng CB066, ng

I SW Blk 0.1202 g P 0.00 0.00 0.00
M Sw Blk0.1218 g P 0.00 0.00 0.00

FSW Blk 4/27/92 P 0.08 0.02 0.19
Dry F Bik 4/30 P N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 p N.A. N.A. N.A.
SW Blk 4/1 p N.A. N.A. N.A.

FSW BIk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P N.A. N.A. N.A.

EPA filtered SW 2/26/92 p N.A. N.A. N.A.
PES Blk FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES Blk 4/20/92 P N.A. N.A. 0.14
FSW Bik 4/23/92 P 0.00 0.95 0.00
PES E1k 4/27/92 P 0.00 0.20 0.20

Filter SW B 11/91 p N.A. N.A. N.A.
Filter SW B2 11/91 p N.A. N.A. N.A.

Average 0.02 0.23 0.09
St. Dev. 0.04 0.41 0.")
RSD % 224% 175% 112%

n 5 s 6

Proc. Particulate 5/92 P 0.0C 0.20 0.43
Proc. Particulate P 0.00 0.04 0.03

Proc. Particuate 8/92 p N.A. N.A. N.A.
Proc Blk 4/30/92 P 0.29 0.04 0.30

Proc BLk 1992 P 0.00 0.17 0.05
Proc Blk 4/27/92 p 0.38 0.02 0.26

Average 0.13 0.09 0.21
St. Dev. U.jy19u.,o u.k,
RSD % 139% 90% 80%

n 5 5 5

PES Dissolved-SW 2/26/92 D N. A. .A . NA.
PES SW BLK -D D 0.00 0.00 0.02

PES FSW BLK SQ BOT D 0.13 0.01 0.11
PES BLK FSW A+B D 0.26 0.08 0.05

Average 0.13 0.03 0.06
St. Dev. 0.13 0.04 0.05
RSD % 100% 142% 76%

n 3 3 3

N.A. = Not Available A8--Page 3



Appendix 8: Blank Data

PES.BLANKS Spec.ation CB1.1, ng C.. 87, ng CB077, ng

I SW Blk 0.1202 g P 0.14 0.00 0.00
6 M Sw Blk 0.1218 g P 0.22 0.00 0.00

FSW Blk 4/27/92 P 0.16 0.09 0.10
Dry F Blk 4/30 P N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F B1k 4/20 P N.A. N.A. N.A.
SW 81k 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.

* SW Blk 4/1 P N.A. N.A. N.A.
FSW Blk 4/20 P N.A. N.A. N.A.

EPA unfiltered SW 2/26/92 D+P 0.03 N.Aý N.A.
EPA filtered SW 2/26/92 P 0.10 N.A. N.A.

PES Blk FB3 2/26/92 P 0.11 N.A. N.A.
PES Blk FB4 2/26/92 P 0.09 N.A. N.A.

PES Blk 4/20/92 P 0.32 0.32 0.43
FSW Blk 4/23/92 P 0.23 0.10 0.00
PES Blk 4/27/92 P 0.29 0.12 0.00

Filter SW B11 11/91 P 0.12 N.A. N.A.
Filter SW B2 11/91 P 0.14 N.A. N.A.

• Average 0.16 0.11 0.09
SL Dev. 0.09 0.12 0.i7
RSD % 53% 112% 195%

n 12 6 6

Proc. Particulate 5/92 P 0.45 0.24 0.82
Proc. Particulate P 0.07 0.02 0.01

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 p 0.24 0.13 0.14

Proc Blk 1992 P 0.08 0.04 0.02
* Proc Blk 4/27/92 P 0.20 0.12 0.12

Average 0.21 0.11 0.22
St. Dev. 0.15 0.09 0.34
RSD % 74% 79% 153%

n 5 5 5

•- ----------
PES Dssolved SW 2/26/92 D 0.06 N.A. N.A.

PES SW BLK -D D 0.09 0.05 0.00
PES FSW BLK SQ BOT D 0.06 0.02 0.06

PES BLK 'SW A+B D 0,03 0.01 0.02
Average 0.06 0.02 0.03
St. Dev. 0.03 0.02 0.03
RSD % 41% 90% 111%

n 4 3 3
N.A. = Not Available A8--Page 4



Appendix 8: Blank Data

PES BLANKS Speciation CB154, ng CB11S, ng CB188, ng

I SW Blk0.1202 g P 0.00 .00.0.00
M Sw Blk 0.1218 g P 0.00 0.14 0.00

FSW BIk 4/27/92 P 0.02 0.14 0.01
Dry F Blk 4/30 P N.A. N.A. NA.

PES Bik 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A.

FSW Wk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P N.A. N.A. N.A.

EPA filtered SW 2126/92 P N.A. N.A. N.A.
PES Blk FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES B1k 4/20/92 P 0.00 0.40 N.A.
FSW BIk 4/23/92 P 0.00 0.18 N.A.
PES B1k 4/27/92 P 0.00 0.31 N.A.

Filter SW B1111/91 P N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

Average 0.00 0.20 0.00
St. Dev. 0.01 0.14 0.01
RSD % 245% 72% 173%

n 6 6 3

Proc. Particulate 5/92 P 0.00 0.48 N.A.
Proc. Particulate P 0.05 0.05 0.01

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 430/92 P 0.03 0.19 0.01

Proc Blk 1992 P 0.06 0.17 0.02
Proc Blk 4/27,92 P 0.08 0.06 0.03

Average 0.04 0.19 0.02
St. Dev. 0.03 0.17 0.01
RSD % 69% 92% 557%

n 5 5 4

PES Dissolved SW 2/26/92 D N.A. N.A. N.A.
PES SW BLK -D D 0.00 0. 13 0.00

PES FSW BLK SQ BOT D 0.02 0.10 0.00
PES BLK FSW A+B D 0.01 0.03 0.00

Average 0.01 0.09 0.00
SL Dev. 0.01 0.05 0.00
RSD % 112% 55% #DIV/0!

n 3 3 3

N.A. - Not Available A8--Page 5



Appendix 8: Blank Data

PES BLANKS Speciation CB153, ng CB105, ng CB138, ng

I SW Bik 0. 1202 g P 0.20 0.00 0.54
M Sw Blk0.1218 g P 0.31 0.00 0.93

FSW Blk 4/27/92 P 0.18 0.07 0.05
Dry F Blk 4/30 P N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/'24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P 0.03 N.A. 0.15

EPA filtered SW 2126/92 P 0.09 N.A. 0.51
PES Blk FB3 2/26/92 P 0.20 N.A. 0.21
PES Blk FB4 2/26/92 P 0.16 N.A. 0.14

PES B1k 4/20/92 P 0.47 0.00 1.08
FSW Blk 4/23,/92 P 0.57 0.54 0.32
PES Blk 4127/92 P 0.60 0.00 0.51

Filter SW B13 11/91 P 0.08 N.A. 0.16
Filter SW B2 11/91 P 0.17 N.A. 0.14

Average 0.26 0.10 0.40
SL Dev. 0.19 0.22 0.33
RSD % 75% 213% 84%

n 12 6 12

Proc. Particulate 5/92 P 0.89 0.84 1.17
Proc. Particulate P 0.08 0.04 0.07

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P 0.24 0.06 0.03

Proc Blk 1992 P 0.09 0.04 0.07
Proc Blk 4/27/92 P 0.12 0.02 0.05

Average 0.28 0.20 0.28
SL Dev, 0.35 0.36 0.50
RSD % 122% 180% 180%

n 5 5 5

PES Dissolved SW 2/26/92 D 0.06 N.A. 0.27
PES SW BLK -D D 0.15 0.00 0.19

PES FSW BLK SQ BOT D 0.15 0.03 0.08
PES BLK FSW A+B D 0.06 0.02 0.02

Average 0.10 0.02 0.14
St. Dev. 0.05 0.02 0.11
RSD % 52% 88% 78%

n 4 3 4

N.A. = Not Available AH- -Page 6



Appendix 8: Blank Data

PES BLANKS Speciation CB126, ng CB187, ng CB128, ng

I SW Blk 0.1202 g P 0.00 0.09 0.00
M Sw Blk0.1218 g P 0.00 0.14 0.00

FSW Blk 4/27/92 P 0.00 0.05 0.01
Dry F Blk 4/30 P NA. N.A. N.A.

PES BIk 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/' t P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/1 1) N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.
EPA unfiltemred SW 2/26/92 D+P N.A. N.A. N.A.

EPA filtered SW 2/26/92 P N.A. N.A. N.A.
PES Bilk FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES BIk 4/20/92 P 0.00 0.28 0.00
FSW Blk 4/23/92 P 0.00 0.21 0.06
PES Blk 4/27/92 P 0.00 0.23 0.10

Filter SW B 1 1/91 P N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

Average 0.00 0.17 0.03
St. Dev. 0.00 0.09 0.04
RSD % #DIV/0! 53% 149%

n 6 6 6

Proc. Particulate 5/92 P 0.00 0.73 0.26
Proc. Particulate P 0.01 0.04 0.01

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P 0.00 0.13 0.02

Proc Blk 1992 P 0.05 0.05 0.03
Proc Blk 4/27/92 P 0.00 0.04 0.02

Average 0.01 0.20 0.07
SL Dev. 0.02 0.30 0.11
RSD % 181% 151% 161%

n 5 5 5

PES Dissolved SW 2/26/92 D N.A. N.A. N.A.
PES SW BLK -D D 0.00 0.07 0.00

PES FSW BLK SQ BOT D 0.05 0.05 0.02
PES BLK FSW A+B D 0.00 0.01 0.01

Average 0.02 0.04 0.01
St. Dev. 0.03 0.03 0.01
RSD % 173% 63% 116%

n 3 3 3

N.A. Not Available A8- Page 7



Appendix 8: Blank Data

PES BLANKS Speciation CB200, ng CBI0, ng CBI70, ng

I SW Blk 0.1202 g P 0.00 0.07 0.62
SM Sw Blk 0.1218 g P 0.00 0.13 0.27

FSW Blk 4/27/92 P 0.04 0.05 0.58
Dry F 8Ik 4/30 P N.A. N.A. N.A.

PES BIk 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4,124 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.

* SW Blk 4/1 P N.A. N.A. N.A.
FSW Blk 4/20 P N.A. N.A. N.A.

EPA unfltercd SW 2/26/92 D+P 0.04 0.01 0.03
EPA filtered SW 2/26/92 P 0.40 0.04 0.00

PES BIk FB3 2/26/92 P 0.5b 0.10 0.09
PES Blk FB4 2/26/92 P 0.95 0.08 0.13

0 PES BIk 4/20/92 P 0.05 0.22 0.68
FSW Blk 4/23192 P 0.05 0.19 phthalate
PES BIk 4r27/92 P 0.05 0.17 0.47

Filter SW 31 11/91 P 0.19 0.04 0.05
Filter SW B2 11/91 P 0.34 0.11 0.00

* Average 0.22 0.10 0.27
St. Dev. 0.30 0.07 0.27
RSD % 132% 65% 102%

n 12 12 11

Proc. Particulate 5/92 P 0.13 0.46 phthalate
Proc. Particulatc P 0.01 0.04 0.23

Proc. Particuate 8/92 P N A. N.A. N.A.
Proc Blk 4130/92 P 0.04 0.10 0.34

Proc BIk 1992 P 0.02 0.05 0.99
Proc Blk 4/2.7/92 P 0.00 0.11 0.46

Average 0.04 0.15 0.50
CA- fl... fi1m __

RSD % 131% 116% 66%
n 5 5 4

I .... . ..... . .I '• lr ... .... • ... ...... ...----- . . ...... .. . . .. . . .

PES9 Dissolved SW 2/26/92 D 0.08 0.02 0.05
PES SW BLK -D D 0.00 0.05 0.0'

PES FSW BLK SQ BOT D 0.01 0.06 0.21
PES BLK FSW A+B D 0.00 0.03 phthalate

Average 0.02 0.04 0.10
St. Dev. 0.04 0.02 0.09
RSD % 178% 49% 95%

n 4 4 3

NA. = Not Available A8 .-Page 8
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Appendix 8: Blank Data

PES BLANKS Speciation CB195, ng CB206, ng CB209, ngS..... iii i iiiii................. ...... ...
I SW Blk 0.1202 g P 0.11 0.41 0.03

M Sw Blk0.1218 g P 0.16 0.36 0.00
FSW Blk 4/27/92 P 0.07 0.30 0.05

Dry F Blk 4/30 P N.A. N.A. N.A.
PES Blk 4/27 P N.A N.A. N.A.

FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Bik 4/3 p N.A. N.A. N.A.
SW Blk 4/1 p N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P 0.02 N.A. (")1

EPA filtered SW 2/26/92 P 0.10 N.A. 0.03
PES Blk FB3 2/26/92 P 0.20 N.A. 0.27
PES Blk FB4 2/26/92 P 0.22 N.A. 0.05

PES Bilk 4/20/92 P 0.27 0.66 0.00
FSW Blk 4/23/92 P 0.30 0.65 0.08
PES Blk 4/27/92 P 0.21 0.50 0.00

Filer SW B 11/91 P 0.07 N.A. 0.04
Filter SW B2 11/91 P 0.11 N.A. 0.07

Average 0.15 0.48 0.05
SL Dev. 0.09 0.15 0.07
RSD % 57% 31% 140%

n 12 6 12

Proc. Particulate 5/92 P 1.00 2.51 0.48
Proc. Particulate P 0.05 0.11 0.02

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P 0.31 0.73 0.19

Proc Blk 1992 P 0.06 0.09 0.03
Proc Blk 4/27/92 P 0.10 0.46 0.23

Average 0.30 0.78 0.19
. I"... it Aft I ft 140

at. "LWF V.WV AMsJ 5

RSD % 133% 129% 99%
R 5 5S

PES Dissolved SW 2/26/92 D 0.U3 N.A. 0.36
PES SW BLK -D D 0.09 0.26 0.04

PES FSW BLK SQ BOT D 0.04 0.19 0.19
PES BLK FSW A+B D 0.03 0.40 0.29

Average 0.05 0.28 0.22
SL Dev. 0.03 0.11 0.14
RSD % 66% -38% 63%

n 4 3 4
N.A. =Not Available A8-Page 9



Appendix 8: Blank Data

PES BLANKS Spe.iation CB sum, ng X PCB, ng HCB, ng

1 SW Blk ). 1202 g P 2.22 8.91 0.00
W 1- -4 ;lk;,. 1218 g P 2.67 9.47 0')0

SSW Rik 4/27/92 P 2.61 2.03 A
D)r F BIk 4/30 P N.A. NA. LA.

S. 4/27 P N.A. N.A. N.A.
rW 4/23 P N.A. N.A. N.A.

S:SW 4/24 P N.A. N.A. N.A.

*yV 4/22 P N.A. N.A. N.A.
Dry F Blk 4/20 P N.A. N.A. N.A.

SW Blk 4/3 P N.A. N.A. N.A.
SW BIk 4/3 P N.A. N.A. N.A.
SW BIk 4/1 P N.A. N.A. N.A.

f S-"W BIk 4/20 P N.A. N.A. N.A.
EPA unfilt:-.red v 2/26/92 D+P 0.32 N/D N.A.

EPA filterrA FW 2/20i92 P 1.27 N/D N.A.
PEs Bh( PB3 2/2o/92 P 1.76 N/D N.A.
PES BIk tF9B4 2/26/92 P 1.82 N/D N.A.

I t:S Bik 4/20/92 P 6.92 12.00 N.A.
FSW Rlk 4/23/92 P 5.58 7.00 N.A.
PF.S HlIk 4/27/92 P 4.95 8.00 N.A.

F;-ter ,"SW B1 11/91 P N.A. N.A. N.A.
F'ilter S W B2 11/91 P N.A. N.A. N.A.

Average 3.01 7.90 0.01
St. Dev. 2.10 3.33 0.02
RSD % 70% 42% 173%

n 10 6 3

* Prm• Particulate 5/92 P 15.27 21.00 N.A
Prec. Particulate P 1.32 2.79 0.03

Pn, ,. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P 4.16 4.14 N.A.

Proc Blk 1992 P 2.42 3.13 0.11
* Proc B~k 4/27/92 P 3.33 2.84 0,03

Average 5.30 6.78 0.06
Sit rev; 5.67 7.97 0.04
RSD % 107% 118% 79%

n 5 5 3. . ... .. ....... .. .. ...... .- --- -- - ... ...._ _ ... . .. . . . ' , .. .. . .. . .. .

PES Dissolved SW 2/26/92 D 0.93 N/D N.A.
PES SW BLK -D D 1.32 5.07 0.00

PES FSW BLK SQ BOT D 1.78 N/D 0.05
PES BLK FSW A+B D 2.04 N/D 0.02

Average 1.52 5.07 0.02
0 St. Dev. 0.49 #DIV/0! 0.03

RSD % 32% #DIV/IO 118%
n 4 1 3

N.A. = Not Available A8--Page 10
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Appendix 8: Blank Data

PES BLANIR 3 Speciation HEPT, ng ALDRIN, ng OPODDE, ng

1 W Blk 0. 1202-g P 0.00 0.00 0.00
M Sw Blk n.1218 g P 0.00 0.00 0.00

FSW Blk 4/27/92 P 0.00 0.14 0.11
Dry F Blk 4/30 P N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A.
FSW 4/23 p N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F 13lk 4/20 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW BEl 4/1 p N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P N.A. N.A. N.A.

EPA filte-ed SW 2/26/92 P N.A. N.A. N.A.
PES Blk FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES Blk 4/20/92 P N.A. N.A. N.A.
FSW BIk 4/23/92 P N.A. N.A. N.A.
PES Blk 4/27/92 P N.A. N.A. N.A.

Filter SW B 111/91 P N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

Average 0.04) 0.05 0.04
St. Dev. 0.00 0.08 0.06
RSD % #DIVi0! 173% 173%

n 3 3 3

Proc. Rarticulatt 5/92 P N.A. N.A. N.A.
Proc. Particulate P 0.00 0.00 0.04

/roc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P N.A. N.A. N.A.

Proc Blk 1992 P 0.02 0.00 0.00
Roc Blk 4/27/92 P 0.00 0.15 0.00

Average 0.01 0.05 0.01
St. Dev. 0.01 0.09 0.02
RSD) % 173% 173% 173%

n 3 3 3

PES Dissolved SW 2/26/92 D N.A. N.A. N.A.
PES SW BLK -D D 0.00 0.00 0.00

PES FSW BLK SQ BOT D 0.01 N.A. 0.03
PES BLK FSW A+B D 0.12 0.46 0.02

Average 0.04 0.23 0.02
SL Dev. 0.06 0.33 0.31
RSD % 150% 141% 90%

n 3 2 3
N.A. = Not Available A8--Page 11
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* Appenaix 8: Blank Data

PES BLANKS Speciafioa DIELDRIN, ng PP'DDE, ng OP'DDD, ng

ISW Blk 0.1202g P OM0 0.00 0.00
SM Sw Blk0.1218 g P 0.00 0.00 0.00

FSW Blk 4/27/92 P 0.09 0.08 0.00
Dry F Blk 4/30 P N.A. N.A. N.A.

PES B1k 4/27 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 p N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P N.A. N.A. N.A.

EPA filtered SW 2/26/92 P N.A. N.A. N.A.
PES Blk FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES Blk 4/20/92 P N.A. N.A. N.A.
FSW Blk 4/23/92 P N.A. N.A. N.A.
PES Blk 4/27/92 P N.A. N.A. N.A.

Filter SW B1 11/91 P N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

* Average 0.03 0.03 0.00
SL Dev. 0.05 0.05 0.00
RSD % 173% 173% #DIV/0!

n 3 3 3

Proc. Particulate 5/92 P N.A. N.A. N.A.
Proc. Particulate P 0.07 0.04 0.05

V'roc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P N.A. N.A. N.A.

Proc Blk 1992 P 0.02 0.00 0.06
Proc Blk 4/27/92 P 0.13 0.11 0.00

Average 0.07 0.05 0.04
St. Dev. 0.06 0.06 0.03
RSD % 75% 111% 88%

n 3 3 3

PES Dissolved SW 2/26/92 D N.A. N.A. N.A.

PES SW BLK -D D 0.15 0.00 0.00
PES FSW BLK SQ BOT D 1)2 0.08 0.00

PES BLK FSW A+B D j. )3 0.02 0.00
Average 1..07 0.04 0.00

* St. Dev. 0.07 0.04 0.00
RSD % 112% 125% #DIV/0'

n 3 3 3
N.A. = Not Available A8--Page 12



Appendix 8: Blank Data

PES BLANKS Speciation PP'DDD, ng OP'DDT, ng MIREX, ng

1 SW Blk 0.1202 g P 0.00 0.00 0.00
M Sw Blk 0.1218 g P 0.00 0.00 0.00

FSW Blk 4/27/92 P 0.00 0.00 0.12
Dry F Blk 4/30 P N.A. N.A. N.A.

PES Blk 4127 P N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A.
SW Blk 413 P N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A.

EPA unfiltered SW 2/26/92 D+P N.A. N.A. N.A.
EPA filtered SW 2/26/92 P N.A. N.A. N.A.

PES Blk- FB3 2/26/92 P N.A. N.A. N.A.
PES Blk FB4 2/26/92 P N.A. N.A. N.A.

PES Blk 4/20/92 P N.A. N.A. N.A.
FSW Blk 4/23/92 P N.A. N.A. N.A.
PES Blk 4/27/92 P N.A. N.A. N.A.

Filter SW B l 11/91 P N.A, N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

Average 0.00 0.00 0.04
St. Dev. O.In 0.00 0.07
RSD % #DIV/u. #DIV/0! 173%

n 3 3 3

Proc. Particulate 5/92 P N.A. N.A. N.A.
Proc. Particulate P 0.06 0.03 0.01

Proc. Particuate 8/92 P N.A. N.A. N.A.
Proc Blk 4/30/92 P N.A. N.A. N.A.

Proc Blk 1992 P 0.00 0.00 0.00
Proc Blk 4/27/92 P 0.00 0.00 0.10

Average 0.02 0.01 0.04
SL Dev. 0.03 0.02 0.06
RSD % 173% 173% 150%

n 3 3 3

PES Dissolved SW 2/26!92 D N.A. N.A. N.A.
PES SW BLK -D D 0.00 0.00 0.00

PES FSW BLK SQ BOT D 0.00 0.00 0.37
PES BLK FSW A+B D 0.00 0.00 0.47

Average 0.00 0.00 0.28
St. Dev. 0.00 0.00 0.25
RSD % #DIV/0! #DIV/0! 88%

n 3 3 3
N.A. Not Available A8--Page 13



Appendix 8: Blank Data

PES BLANKS Speciation NAP, ng 2MN, ng IMN, ng BIP, ng

I SW Blk 0.1202 g P 7.13 1.60 0.00 1.39
SM Sw Blk0.1218 g P 14.22 5.32 2.18 0.00

FSW Blk 4/27/92 P 4.61 0.00 1.37 2.30
Dry F Blk 4/30 P N.A. N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.

6 SW Blk 4/1 P N.A. N.A. N.A. N.A.
FSW Blk 4/20 P N.A. N.A. N.A. N.A.

EPA unfiltered SW 2/26/92 D+P 0.0 0.0 0.0 0.0
EPA filtered SW 2/26/92 P 0.0 0.0 0.0 0.0

PES Blk FB3 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk F134 2./26/92 P 0.0 0.0 0.0 0.0

* PES Blk 4/20/92 P N.A. N.A. N.A. N.A.
FSW Blk 4/23/92 P 6.5 1.8 1.6 0.0
PES Blk 4/27/92 P 13.0 30.7 24.7 9.1

Filter SW B 111/91 P N.A. N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A. N.A.

9 Average 5.05 4.38 3.31 1.42
St. Dev. 5.66 10.02 &06 3.00
RSD % 112% 229% 243% 211%

n 9 9 9 9

0 Proc. Particulate 5/92 P 6.6 0.0 0.0 5.6
Proc. )aniculate P N.A. N.A. N.A. N.A.

Proc. Particuate 8/92 P 37.2 1.7 1.6 0.0
Proc Blk 4/30/92 P 1.09 2.08 0.00 0.00

Proc Blk 1992 P N.A. N.A. N.A. N.A.
• Proc Blk 4/27/92 P 6.64 2.56 0.00 1.75

Average 12.88 1.58 0.40 1.84
St. Dev. 16.41 1.11 0.81 2.64
RSD % 127% 71% 200% 144%

4 4 4 4

PES Dissolved SW 2/26/92 D 0.0 0.0 0.0 0.0
PES SW BLK -D D LOST LOST LOST LOST

PES FSW BLK SQ BOT D LOST LOST LOST LOST
PES BLK FSW A+B D LOST LOST LOST LOST

Average 0.00 0.00 0.00 0.00
St. Dev. #DIV/j! #DIV/0! #DIV/0! #DIV/0!
RSD % #DIV/0! #DIV/0! #DIV/0! #DIV/0!

n 1 1 1 1
N.A. Not Available A8--Page 14



Appendix 8: Blank Data

PES BLANKS Speciation DMN, ng ACL, ng ACT, ng TMN, ng

I SW BIk 0.1202 g P 1.29 0.00 1.58 0.90
M Sw Blk 0.1218 g P 24.74 0.00 0.00 0.00

FSW Blk 4/27/92 P 1.70 0.00 0.00 0.68
Dry F Blk 4130 P N.A. N.A. N.A. N.A.

PES Blk 4/7 P N.A. N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A. N.A.
FSW 4/22 ? N.A. N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A. N.A.
SW Bik 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A. N.A.
EPA untiltcrcd SW 2/26/92 D+P 0.0 0.0 0.0 0.0

EPA tiltered SW 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB3 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB4 2/26/92 P 0.0 0.0 0.0 0.0

PES Blk 4/20/92 F N.A. N.A. N.A. N.A.
FSW Blk 4/23/92 P 0.0 0.0 0.0 4.7
PES Blk 4/27/92 P 8.8 12.8 32.4 16.3

Filter SW B 1 P/91 P N.A. N.A. N.A. N.A.
Filter SW B2 i 1/91 P N.A. N.A. N.A. N.A.

Average 4.06 1.42 3.78 2.51
SL Dev. 8.26 4.27 10.75 5.39
RSD % 204% 300% 285% 215%

n 9 9 9 9

Proc. Particulate 5/92 P 2.5 0.0 0.0 8.3
Proc. Particulate P N.A. N.A. N.A. N.A.

Proc. Particuate 8/92 P ).0 0.0 0.0 9.2
Proc Blk 4/30/92 P 1.68 0.37 0.59 0.00

Proc Blk 1992 P N.A. N.A. N.A. N.A.
Proc Blk 4/27/92 P 0.00 0.00 0.00 0.77

Average 1.55 0.09 0.15 4.55
SL Dev. 1.09 0.19 0.29 4.84
RSD % 70% 200% 200% i06%

n 4 4 4 4
S.. . . . . . ... . . . . . .. . . . . . .. . .. .L . ... . ... . ... ... ... . .. . . . . . . I l _. I . .. .. .. . .... .. . ... . ... .. . . ... ... . ... ... . . . .

PES Dissolved SW 2/26/92 D 0.0 0.0 0.0 0.0
PES SW BLK -D D LOST LOST LOST LOST

PES FSW BLK SQ ROT D LOST LOST LOST LOST
PES BLK FSW A+B D LOST LOST LOST LOST

Average 0.00 0.00 0.00 0.00
St. Dev. #DIV/0! #DIV/O! #DIV/0! #DIV/0!
RSD % #DIV/0! #DIV/0! #DIV/0! #DIV/0!

n 1 1 1 1
N.A. = Not Available A8--Paie 15
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Appendix 8: Blank Data

PES BLANKS Speciatiora FLU, rig PHlE, ng ANT, rig IMP, ng

I SW Blk0. 1202 g P 0.*00 2.-4-3 1.38 1.03
M SwBlk 0. 1218 g P 0.95 0.75 4.42 0.00

FSW Blk 4/27/92 P 0.00 1.38 0.53 0.53
Dry F Elk 4130 p N.A. N.A. N.A. N.A.

PES Elk 4/27 P N.A. N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A. N.A.¾FSW 4/24 p N.A. N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A. N.A.

Dry F Blk 4/20 p N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Elk 4V3 p N.A. N.A. N.A. N.A.

-*SW Elk 4/1 P N.A. N.A. N.A. N.A.
FSW Blk 4/20 P N.A. N.A. N.A. N.A.

EPA unfiltered SW 2126/92 D-iP 0.0 0.0 0.0 0.0
EPA filtered SW 2/26/92 P 0.0 0.0 0.0 0.0

PES Elk FB3 2/26/92 P 0.0 0.0 0.0 0.0
PES elk FB4 2/26/92 P 0.0 0.0 0.0 0.0

PES Blk 4/20192 P N.A. N.A. N.A. N.A.
FSW Elk 4/23/92 P 0.0 4.3 0.0 0.0
PES Elk 4/27/92 P 0.2 4.6 0.5 0.3

Filter SW B1 11,191 P N.A. N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A. N.A.

Average 0.13 1.50 0.76 0.21
St. Dev. 0.32 1.87 1.45 0.36
RSD % 247% t25% 191% 175%

n - --- 9 w9- 9 9

0Proc. Particulate 5/92 P 0.0 6.60.
Proc. Particulate P N.A. N.A. N.A. N.A.

Proc. Particuate 8/92 P 0.0 0.0 0.0 0.0
Proc Blk 4/30/92 p 0.00 1.29 0.52 0.59

Proc Blk 1992 P N.A, N.A. N.A. N.A.
0Proc Elk 4/27/92 P 0.00 0.46 0.00 0.00

Average 0.00 2.09 0.17 0.15
St. Dev. 0.00 3.0.5 0.30 0.29
flSD % #DIV/0! 146% 173% 200%

n 4 4 3 4

PES Dissolved SW 2/26/92 D 0.0 0.0 0.0 0.0
PES SW BLK -.D D LOST LOST LOST LOST

PES FSW BLK SQ BOT D LOST LOST LOST LOST
PES ELK FSW A+B D LOST LOST LOST LOST

'0Averag~e 0.00 0.00 0.00 0.00
St. Oev. #DIV/0! #DIV/0! #DIV/0! #DIV/0!
RSD % #DIV/O! #DIV/0! #DIV/0! #DIV/0!

n1111

N.A. Not Avalable A3--Page 16



Appendix 8: Blank Data

PES BLANKS Speciation FLA, ng PYR, ng BAA, ng CHR, ng

I SW BIk 0.1202 g P 2.11 1.02 0.00 0.00
M Sw Blk 0.1218 g P 0.60 0.00 0.00 0.00

FSW Blk 4/27/92 P 0.00 0.68 0.00 0.00
Dry F Blk 4/30 P N.A. N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A. N.A.

Dry F BIk 4/20 P N.A. N.A. N.A. N.A.
SW BIk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW BIk 4/1 P N.A. N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P 0.0 0.0 0.0 0.0

EPA filtered SW 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB3 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB4 2/26/92 P 0.0 0.0 0.0 0.0

PES Blk 4/20/92 P N.A. N.A. N.A. N.A.
FSW BIk 4/23/92 P 0.0 0.0 0.0 0.0
PES Blk 4/27/92 P 1.1 1.5 0.2 0.4

Filter SW B1 11/91 P N.A. N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A. N.A.

Average 0.42 0.36 0.02 0.04
SL Dev. 0.74 0.57 0.07 0.13
RSD % 175% 161% 300% 300%

n 9 9 9 9

Proc. Particulate 5/92 P 0.0 0.0 0.0 0.0
Proc. Particulate P N.A. N.A. N.A. N.A.

Proc. Particuate 8/92 P 12.2 20.4 0.0 0.0
Proc Blk 4/30/92 P 0.73 0.00 0.00 0.00

Proc Blk 1992 P N.A. N.A. N.A. N.A.
Proc Blk 4/27/92 P 0.00 0.00 0.00 0.00

Average 3.23 5.10 0.00 0.00
SL Dev. 5.99 10.20 0.00 0.00
RSD % 185% 200% #DIV/0! #DIV/0!

n 4 4 4 4

PES Dissolved SW 2/26/92 D 0.0 0.0 0.0 0.0
PES SW BLK -D D LOST LOST LOST LOST

PES FSW BLK SQ BOT D LOST LOST LOST LOST
PES BLK FSW A+B D LOST LOST LOST LOST

Average 0.00 0.00 0.00 0.00
St. Dev. MDI V/0! #DIV/O! #DIV/0! #DIV/0!
RSD % #DIV/0! #DIV/0! #DIV/0! L#DV/0!

n1 1 1 1

N.A. = Not Available A8--Page 17



Appendix 8: Blank Data

PES BLANKS Speciation BBF, ng BKF, ng BEP, ng BAP, ng

ISWBlk0.1202 g P 17.46 12.62 38.51 12.65
SM Sw Blk 0.X218 g P 17.86 34.52 19.37 13.47

FSW Blk 4,27/92 P 7.79 2.86 2.05 3.46
Dry F Blk 4/30 P N.A. N.A. N.A. N.A.

PES Blk 4/27 P N.A. N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A. N.A.

* FSW 4/24 P N.A. N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A. N.A.

Dry F Blk 4/20 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P 0.0 0.0 0.0 0.0

EPA filtered SW 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB3 2/26/92 P 0.0 0.0 0.0 0.0
PES BIk F,4 2/26/92 P 0.0 0.0 0.0 0.0

PES Bik 4/20/92 P N.A. N.A. N.A. N.A.
FSW Blk 4/23/92 P 0.0 0.0 0.0 0.0
PES Blk 4/27/92 P 0.4 0.8 0.5 0.6

Filter SW B1 11/91 P N.A. N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A. N.A.

* Average 4.83 5.64 6.71 3.35
St. Dev. 7.70 11.58 13.49 5.62
RSD % 159% 205% 201% 168%

n 9 9 9 9

* Proc. Parnculatc 9/92 P 0.0 0.0 1.2 1.2
Proc. Particulate P N.A. N.A. N.A. N.A.

Proc. Particuate 8/92 P 28.2 33.1 0.0 0.0
Proc Blk 4/30/92 P 0.00 0.00 0.00 3.13

Proc BIk 1992 P N.A. N.A. N.A. N.A.
Proc Blk 4/27/92 P 1.58 0.00 0.00 0.00

Average 7.44 8.28 0.30 1.08
SL Dev. 13.86 16.56 0.60 1.48
RSD % 186% 200% 200% 137%

n 4 4 4 4

PES Dissolved SW 2/20-2 D 0.0 0.0 0.0 0.0
PES SW BLK -D D LOST LOST LOST LOST

PES FSW BLK SQ BOT D LOST LOST LOST LOST
PES [iLK FSW A+B D LOST LOST LOST LO3 f

Average 0.00 0.00 0.00 0.00
St. Dev. #DIV/0! #DIV'0! #DIV/0! #DIV/O!
RSD % #DIV/0! #DIV/0! #DIV/0! #DIV/0!

n 1 1 1 1
N.A. = Not Available A8--Page 18
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Appendix 8: Blank Data

PES BLANKS Speciation PER, ng INP, ng DBA, ng BPE, ng

I SW Bik 0.1202 g P 8.88 0.00 0.00 0.00
M Sw Blk 0.1218 g P 6.27 0.00 0.00 8.74

FSW 31k 4/27/92 P 2.11 0.00 0.00 3.64
Dry F Bik 4/30 P N.A. N.A. N.A. N.A.

PES Blk 4127 P N.A. N.A. N.A. N.A.
FSW 4/23 P N.A. N.A. N.A. N.A.
FSW 4/24 P N.A. N.A. N.A. N.A.
FSW 4/22 P N.A. N.A. N.A. N.A,

Dry F Blk 4/20 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/3 P N.A. N.A. N.A. N.A.
SW Blk 4/1 P N.A. N.A. N.A. N.A.

FSW Blk 4/20 P N.A. N.A. N.A. N.A.
EPA unfiltered SW 2/26/92 D+P 0.0 0.0 0.0 0.0

EPA filtered SW 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB3 2/26/92 P 0.0 0.0 0.0 0.0
PES Blk FB4 2/26/92 P 0.0 0.0 0.0 0.0

PES Blk 4/20/92 P N.A. N.A. N.A. N.A.
FSW Blk 4/23/92 P 0.0 0.0 4.8 0.0
PS Blk 4/27/92 P 0.4 0.3 0.9 0.7

Filter SW B1 11/91 P N.A. N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A. N.A.

Average 1.96 0.03 0.64 1.45
St. Dev. 3.32 0.10 1.60 2.98
RSD % 169% 300% 251% 205%

n 9 9 9 9

Proc. Particulate 5/92 P 216 0.0 12.6 0.0
Proc. Particulate P N.A. N.A. N.A. N.A.

Proc. Particuate 8/92 P 0.0 0.0 140.6 0.0
Proc Blk 4/30/92 P 1.89 0.00 0.00 0.00

Proc Blk 1992 P N.A. N.A. N.A. N.A.
Proc BIk 4/27/92 P 0.00 0.00 2.29 0.00

Average 1.12 0.00 38.87 0.00
St. Dev. 1.33 0.00 68.04 0.00
RSD % 118% #DIV/0! 175% #DIV/0!

n 4 4 4 4

PES Dissolved SW 2/26/92 D 0.0 0.0 0.0 0.0
PES SW BLK -D D LOST LOST LOST LOST

PES FSW BLK SQ BOT D LOST LOST LOST LOST
PES BLK FSW A+B D LOST LOST LOST LOST

Average 0.00 0.00 0.00 0.00
St. Dev. #DIV/0! #DIV/0! #DIV/0! #DIV/0!
RSD % #DIV/0! #DIV/0! #DIV/0! #DIV/O!

n 1 1 1 1
N.A. - Not Available Ag--Page 19



Appendix 8: Blank Data

PES BLANKS Speciation • PAHs, ng CHN Vol flit, mil C, mg

I SW Blk 0.1202 g P 111.98 N.A. N.A.
M Sw Blk 0.1218 g P 153.41 N.A. N.A.

FSW Blk 4/27/92 P 35.69 N.A. N.A.
Dry F Blk 4/30 P N.A. N.D. 0.017

PES Blk 4/27 P N.A. N.D. 0.027
FSW 4/23 P N.A. N.D. 0.013
FSW 4124 P N.A. N.D. 0.017
FSW 4/22 P N.A. N.D. 0.015

Dry F Blk 4t2O P N.A. N.D. 0.011
SW Blk 4/3 P N.A. 30 0.039
SW Blk 4/3 P N.A. 30 0.020
SW Blk 4/1 P N.A. 60 0.012

1. FSW Blk 4/20 P N.A. 30 0.015
EPA unfiltered SW 2/26/92 D+P 0.0 N.A. N.A.

EPA filtered SW 2/26/92 P 0.0 N.A. N.A.
PES Bik FB3 2/26/92 P 0.0 N.A. N.A.
PES Bik FB4 2/26/92 P 0.0 N.A. N.A.

'40 PES Blk 4/20/92 P N.A. N.A. N.A.
FSW Blk 4/23/92 P 23.7 N.A. N.A.
PES Blk 4/27/92 P 161.2 N.A. N.A.

Filter SW B1 11/91 P N.A. N.A. N.A.
Filter SW B2 11/91 P N.A. N.A. N.A.

SAverage 54.00 37.50 0.02
St. Dev. 68.60 15.00 0.01
RSD % 127% 40% 46%

n 9 4 10

4 Proc. Particulate 5/92 P 47.2 N.A. N.A.

Proc. Particulate P N.A. N.A. N.A.

Proc. Particuate 8/92 P 286.2 N.A. N.A.
Proc Blk 4/30/92 P 13.98 N.A. N.A.

Proc Blk 1992 P N.A. N.A. N.A.
Proc Blk 4/27/92 P 16.05 N.D. 0.012

"Average 90.84 #DIV/O! 0.01
at". _".V. 10 .L w yT WWtLV V IV ; L' VI IU.

RSD % 144% #DIV/0! #DIV/0!
n 4 0 1

PES Dissolved SW 2/26/92 D 0.0 A N.A.
PES SW BLK -D D LOST N.A. N.A.

PES FSW BLK SQ BOT D LOST N.A. N.A.
PES BLK FSW A+B D LOST N.A. N.A.

Average 0.00 #DIV/O! #DIV/O!
St. Dev. #DIV/0! #DIV/0! #DIV/0!
RSD % #DIV/O! #DIV/0! #DIV/0!

n 1 0 0

N.A. Not Available A---Page 20



Appendix 8: Blank Data

PES BLANKS Spdciation H, mg N, mg

I SW Blk 0.1202 g P N.A. N.A.
M Sw BIk0.1218 g P N.A. N.A.

FSW Blk 4127/92 P N.A. N.A.
Dry F Elk 4/30 P 0.007 0.005

PES Blk 4/27 P 0.053 0.005
FSW 4/23 P 0.018 0.005
FSW 4/24 P 0.017 0.005
FSW 4/22 P 0.014 0.005

Dry F Blk 4/20 P 0.007 0.005
SW Blk 4/3 P 0.016 0.005
SW Blk 4/3 P 0.021 0.005
SW Blk 4/1 P 0.022 0.005

FSW Blk 4/20 P 0.022 0.005
EPA unfiltered SW 2/26/92 D+P N.A. N.A.

EPA filtered SW 2/26/92 P N.A. N.A.
PES Blk FB3 2/20/92 P N.A. N.A.
PES Bik FB4 2/26/92 P N.A. N.A.

PES Blk 4/20/92 P N.A. N.A.
FSW Blk 4/23/92 P N.A. N.A.
PES Blk 4/27/92 P N.A. N.A.

Filter SW B 1 11/91 P N.A. N.A.
Filter SW B2 11/91 P N.A. N.A.

Average 0.02 0.01
SL Dev. 0.01 0.00
RSD % 66% 0%

n 10 10

Proc. Particulate 5/92 P N.A. N.A.
Prc. Particulate P N.A. N.A.

Prc. Particuate 8/92 P N.A. N.A.
Proc Blk 4/30/92 P N.A. N.A.

Proc Blk 1992 P N.A. N.A.
Proc Blk 4/27/92 P 0.020 0.005

Average 0.02 0.01
St. Dev. #DIV/U! #DIVi0V.
RSD % #DIV/0! #DIV/0!

n 1 1

PES Dissolved SW 2/26/92 D N.A. N.A.
PES SW BLK -D D N.A. NA.

PES FSW BLK SQ BOT D N.A. N.A.
PES BLK FSW A+B D N.A. N.A.

Average #DIV/O! #DIV/0!
St. Dev. #DIV/0! #DIV/0!
RSD % #DIV/0! #DIV/Q!

n 0 0

N.A. = Not Available A' 'age 21
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Appendix 9: Clam Lipid Class and Contaminant Data

RP CLAM1 RP CLAM2 PR-GP CLAM
Rocky Point: 41 041.59'N, 71*20.94W -- 7 m (too deep received, clams from a rtrby shelllfis•mnmi)
Providence River (Gaspy Pt): 41"44.58'N, 71'22.44W -- 4 m water (collected by bulrake)

Lipid Wt, g 0.0745 0.075 0.1025
Wet Wt, g 57.97 71.37 40.64
Dry Wt, g 6.6090 6.9940 9.6720

SE/WE, mg 3.13 0.75 0.10
TG, mg 0.00 0.00 0.10

FFA, mg 16.76 12.98 33.01
ST/DG, mg 6.41 6.45 23.88

MG, mg 4.92 3.00 15.07
PE, mg 17.88 7.95 6.36
PC, mg 8.94 13.43 10.15

BI PC/SM, mg 16.46 30.45 14.04

S

9
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Appendix 9: Clam Lipid Class and Contaminant Data

RPCLAMI RPCLAM2 PR-GP CLAM
CB008, ng/g DW 0.40 0.42 0.48
CB018, ng/g DW 0.56 0.41 0.61
CB029, ng/g DW 0.07 0.00 0.10
CB050, ng/g DW 0.00 0.00 0.06
CB028, ng/g DW 3.36 2.66 3.75
"• CB052 ng/g DW 6.57 4.31 6.47
CB104, ng/g DW 0.00 0.00 0.00
CB044, ng/g DW 2.12 1.50 2.24
CB066, ng/g DW 10.03 6.89 9.80
CB101, ng/g DW 14.16 8.46 11.99
CB087, ng/g DW 2.68 1.65 2.69
CB077, ng/g DW 9.75 6.45 8.42
CB 154, ng/g DW 2.90 1.92 0.86
CB 118, ngfg DW 9.40 5.86 8.27
CB 188. ng/g DW 0.93 0.59 0.74
CB 153, ng/g DW 16.01 8.72 13.40
CR 105, ng/g DW 2.22 1.62 2.39
CB 138, ng/g DW 5.56 3.61 5.53
CB 126, ng/g DW 0.00 0.00 0.00
CB 187, ng/g DW 7.02 4.42 5.38
CB 128, ng/g DW 1.28 1.14 1.30
CB200, ng/g DW 0.42 0.47 0.78
CB180, ng/g DW 5.03 3.10 5.72
,-'CB170, ng/g DW 0.42 contaminated 0.97
CB 105, ng/g DW 2.34 1.88 2.28
CB2•6, ng/g DW 2.95 2.74 2.36
CB209, ng/g DWV 3.62 3.11 3.61

CB sum, ng/g DW 199.82 71.94 100.20
HCB, ng/g OW 0.14 0.18 0.23

1-EPT, ng/g DW 0.27 0.24 0.42
ALDRIN, ag/g DW 0.00 2.31 0.00
•OD.•D., -ngIn TN1 4.,7 0..00

DIELDRIN, ngig DW 2.19 1.37 2.17
PPIDDE, ngfg DW 8.09 4.69 6.54

OPDDD, i1g/g DW 0.00 0.00 0.00
PP'DDD, ng/g DW 0.00 0.00 0.00
OP'DDT, ng/g DW 0.00 0.00 0.00
MIREX, ng/g DW 2.69 6.37 3.30
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7. Appeadix 9: Clam Lipid Class and Contaminant Data

.4.

RP CLAM1 RP CLAM2 PR-GP CLAM
NA\P, ng/g DW 0.85 0.00 3.39
2MN. ng/g DW 1.61 0.00 0.00
1MN, ng/g DW 0.83 0.00 0.00
BIP, ng/g DW 0.90 1.26 2.01

DMN, ng/g DW 1.92 1.25 0.71
ACL, ng/g DW 2.46 2.69 3.18
ACT, ng/g DW 0.00 0.00 0.25

co TMN, ng/g PW 0.93 1.22 0.98
FLU, ng/g DW 1.92 1.24 1.22
PHE, ngg DW 4.64 3.20 3.32
ANT, ng(i' DW 8.83 5.95 5.05
IMP, ngty DW 8.76 8.20 0.98
FLA, ng/g DW 61.66 58.29 43.55
"PYR, ng/g DW 76.68 63.77 60.48
.BAA, ng/g DW 8.49 6.55 9.77
CHR, nAgg DW 25.06 28.07 20.51
BBF, ng/g DW 11.51 12.25 13.56
BXF, ng/g DW 6.83 8.20 21.13
BEP, ngfg DW 91" 23.77 2E.82

t Y". BAP, rig/i: DW 6.46 10.24 17.43,:PER,U,',DW 66.' !'8.84 32.13

" 1NP, ng/g DW S.87 18.33 14.32
,,BA, ng/g DOW 3.65 4.49 1.57
BPE, ng/g DW 37.55 29.20 19.73

,Y•Y.Hs, ngig DW 372.40 326.98 304.J8

It
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Appendix 9: Clam Lipid Class and Contaminant Da a

RPCLAMI RPCLAM2 PR-GP CLAM
CB008, ng 2.63 2.92 4.67
CBO18, ng 3.73 2.89 5.90
CB029, ng 0.47 0.00 0.97
CB050, ng 0.00 0.00 0.56
CB028, ng 22.21 18.60 36.28
CB052, ng 43.45 30.18 62.57
CB104, ng 0.00 0.00 0.00
CB044, ng 14.04 10.47 21.67
CB066, ng 66.31 48.17 94.81
CB101, ng 93.61 59.14 115.98
CB087, ng 17.68 11.56 26.06
CB077, ng 64.46 45.14 81.44
CB154, ng 19.14 13.39 8.29
CB 118, ng 62.16 41.00 79.96
CB188, ng 6.15 4.13 714
CB153, ng 105.82 61.00 129.62
CB105, ng 14.68 11.30 23.15
CB138, ng 36.77 25.28 53.46
CB126, ng 0.00 0.00 0.00
CB187, ng 46.39 30.94 52.05
CB128, ng 8.47 7.95 12.57
CB200, ng 2.80 3.32 7.55
CB180 ng 33.25 21.70 55.32
CB170, ng 2.76 contaminated 9.34
CB195, ng 15.43 13.12 22.06
CB206, ng 19.52 19.16 22.83
CB209, ng 23.91 21.77 34.88

CB sum, ng 725.82 503.14 969.11
HCB, ng 0.93 1.24 2.19

HEPT, ng 1.77 1.68 4.03
ALDRIN. ng 0.00 16.18 0.00
OP'DDE, ng 40.73 17.25 0.00

DIELORIN, ng 14.45 9.56 20.98
PPrDDE, ng 53.49 32.79 63.21

OPDDD, ng 0.00 0.00 0.00
PPDDD, ng 0.00 0.00 0.00
OP'DDT, ng 0.00 0.00 0.00
MIREX, ng 17.75 44.58 31.87
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Appendix 9: Clam Lipid Class and Contaminant Data

RP 'LAM1 RPCLAM2 PR-GP CLAM
NAP, ng 5.62 0.00 32.76
2MN, ng 10.66 0.00 0.00
1MN, ng 5.48 0.00 0.00
BIP, ng 5.95 8.81 19.41

DMN, ng 12.70 8.73 6.87
ACL, ng 16.26 18.81 30.79
ACT, ng 0.00 0.00 2.38
TMN, ng 6.16 8.52 9.48
FLU, ng 12.68 8.65 11.80
PHE, ng 30.69 22.40 32.09
ANT, ng 58.33 41.59 48.87
IMP, nig 57.90 57.33 9.46
FLA, ng 407.50 407.66 421.19

. PYR, ng 506.78 446.04 584.95
BAA, ng 56.13 45.80 94.46
CHR, ng 165.61 196.35 198.39
BBF, ng 76.09 85.65 131.18
BKF, ng 45.13 57.35 Z04.35
BEP, ng 171.04 166.23 278.71
BAP, ng 42.67 71.63 168.62
PER, ng 436.83 271.63 310.78
INP, ng 58.63 128.22 138.48

DBA, ng 24.15 31.37 15.23
* BPE, ng 248.17 204.19 190.83

V VAU n,, '4161'7 2286z93 2941.08

A
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Appendix 9: Clam Lipid Class and Co,,±aminant Data

RP CLAMI RP CLAM2 PR-GP CLAM
CB008, ng/g WW 0.0454 0.0409 0.1149
CB018, ng/g WW 0.0643 0.0405 0.1452
CB029, ng/g WW 0.0082 0.0000 0.0238
CB050, ng/g WW 0.0000 0.0000 0.0139
CB028, ng/g WW 0.3831 0.2607 0.8927
CB052, ng/g WW 0.7495 0.4228 1.5396
CB 104, ng/g WW 0.0000 0.0000 0.0000
CB044, ng/g WW 0.2421 0.1468 0.5332
CB066, ng/g WW 1.1438 0.6749 2.3329
CB 101, ng/g WW 1.6148 0.8287 2.8538
CB087, ng/g WW 0.3050 0.1620 0.6412
CB077, ng/g WW 1.1119 0.6324 2.0040
CB 154, ng/g WW 0.3301 0.1877 0.2041
CB 118, ng/g WW 1.0722 0.5745 1.9674
CB 188, ng/g WW 0.1061 0.0578 0.1756
CB 153, ng/g WW 1.8254 0.8547 3.1894
CB 105, ng/g WW 0.2532 0.1583 0.5696
CB 138, ng/g WW 0.6343 0.3542 1.3154
CB126, ng/g WW 0.0000 0.0000 0.0000
CB187, ng/g WW 0.8003 0.4335 1.2808
CB128, ng/g WW 0.1462 0.1113 0.3094
CB200, ng/g WW 0.0483 0.0465 0.1857
CB180, ng/g WW 0.5735 0.3041 1.3611
CB 170, ng/g WW 0.0476 contaminated 0.2299
CB195, ng/g WW 0.2662 0.1838 0.5428
CB206, ng/g WW 0.3367 0.2684 0.5617
CB209, ng/g WW 0.4124 0.3051 0.8582

CB sum, ng/g WW 12.5207 7.0497 23.8463
HCBn'j/g WW 0.0161 0.0174 0.0538

HEN', no/g WW 0.0306 0.0236 0.0992
Al .nRI nkivig WW (.0000 0.2267 0.0000
OP¶DDE, ngig WW 0.7025 0.2416 0.0000

DIELDRIN ng/g WW 0.2403 0.1339 0.5163
PPDDE, ng/g WW 0.'27 0.4595 1.5554
OPDDD ng,/g WW 0.00 0.0000 0.0000
PP'DDD, ng/g WW 0.00"X 0.0000 0.0000
OP'DDT, ng/g WW 0.0000 0.0000 0.0000
1IREX, ng/g WW 0.3062 0.6247 0.7842
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Appendix 9: Clam Lipid Class and Contaminant Data

RP CLAMI RP CLAM2 PR-GI CLAM
NAP, ng/g WW 0.0970 0.000 0.8060
2MN, ng/g WW 0.1839 0.0000 0.0000
1MN, ng/g WW 0.0945 0.0000 0.0000

BIP, ng/g WW 0.1026 0.1235 0.4777
DMN, ng/g WW 0.2191 0.1223 0.1690
ACL, ng/g WW 0.2806 0.2635 0.7575
ACT, ng/g WW 0.0000 0.0000 0.0586

TMN, ng/g WW 0.1063 0.1194 0.2334
FLU, ng/g WW 0.2187 0.1212 0.2903
PHE, ng/g WW 0.5294 0.3138 0.7R97
ANT, ng/g WW 1.0062 0.5827 1.2024
IMP, ng/g WW 0.9988 0.8032 0.2327
FA, ng/g WW 7.0296 5.7119 10.3639
PYR, ng/g WW 8.7420 6.2497 14.3935

BAA, ng/g WW 0.9683 0.6418 2.3243
CHR, ng/g WW 2.8568 2.7511 4.8817
BBF, ng/g WW 1.3126 1.2000 3.2280
BKF, ng/g WW 0.7786 0.8035 5.0283
BEP, ng/g WW 2.9505 2.3291 6.8580
BAP, ng/g WW 0.7361 1.0036 4.1491
PER, rig/g WW 7.5355 3.8060 7.6471
INP, ng/g W "V 1.0113 1.7965 3.4076

DBA, ng/g WW 0.4165 0.4396 0.3748
BPE, ng/g WW 4.2811 2.8610 4.6956

q'Lum'..6U8 .)A,. kP.).. I A•., J •
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Appendix 9: Clam Lipid Class and Contaminant Data

RP CLAMI RP CLAM2 PR-GP CLAM
CB008, ng/g LW 35.3317 38.9339 45.5599
CB018, ng/g LW 50.0183 38.5642 57.5887
CB029, ng/g LW 6.3500 0.0000 9.4175
CB050, ng/g LW 0.0000 0.0000 5.4921
CB028, ng/g LW 298.0663 248.0417 353.9536
CB052, ng/g LW 583.2354 402.3621 610.4409
CB104, ng/g LW 0.0000 0.0000 0.0000
CB044,1 xg/g LW 188.3912 139.6531 211.4060
CB066, ng/g LW 890.0253 642.2743 924.9674
CB101, ng/g LW 1256.5190 788.5804 1131.5091
CB087, ng/g LW 237.3378 154.1774 254.2395
CB077, ng/g LW 865.2303 601.8285 794.5419
CB154, ng/g LW 256.8621 178.5856 80.9136
CB118, ng/g LW 834.3190 546.6807 780.0625
CB 188, ng/g LW 82.5603 55.0109 69.6307
CB153, ng/g LW 1420.4161 813.3478 1264.5622
CB105, ng/g LW 196.9820 150.6786 225.8210
CB 138, ng/g LW 493.5830 337.0971 521.5404
CB 126, ng/g LW 0.0000 0.0000 0.0000
CB 187, ng/g LW 622.7160 412.4776 507.8144
CB 128, ng/g LW 113.7394 105.9571 122.6558
CB200, ng/g LW 37.6050 44.2887 73.6452
CB180, ng/g LW 446.2793 289.3838 539.6617
CB170, ng/g LW 37.0089 contaminated 91.1591
CBI95, ng/g LW 207.1437 174.8882 215.1957
CB206, ngig LW 261.9650 255.4016 222.7059
CB209, ngjg LW 320.9088 290.2974 340.2785

CB sum, ng/g LW 9742.5940 6708.5106 9454.7635
14CP, ng/g LW 12.5354 16.5843 21.3245

HE 1T7, ng/g LW 23.7760 22.4131 39.3360
ALDRIN, ng/g LW 0.0000 215.6837 0.0000
r tlDDE, n&/g LW 546.6502 22,Q o0. 031002

DMELDRIN, nglg LW 194.0243 127.4015 204.6988
PPrDDE, ng/g LW 717.9585 437.2415 616.6971

OP'DDD, ng/g LW 0.0000 0.0000 0.0000
PP'DDD, ng/g LW 0.0000 0.0000 0.0000
OP'DDT, ng/g LW 0.0000 0.0000 0.0000
PP'DDT, ng/g LW #REF! #REF! #REF!
MIREX, ng/g LW 238.2410 594.4552 310.9299
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S Appendix 9: Clam Lipid Class and Contaminant Data

0

RP CLAMI RP CLAM2 PR-GP CLAM
NAP, ng/g LW 75.4681 0.0000 319.5680
2MN, ng/g LW 143.1267 0.0000 0.0000
I 1MN, ng/g LW 73.5616 0.0000 0.0000
BIP, ng/g LW 79.8331 117.5040 189.4060

DMN, ng/g LW 170.4846 116.3635 67.0137
ACL, nglg LW 218.3137 250.7768 300.3534
ACT, ng/g LW 0.0000 0.0000 23.2299

TMN, nglg LW 82.7356 113.5929 92.5282
FLU, ng/g LW 170.1626 115.3250 115.1040
PHE. nglg LW 411.9204 298.6018 313.0879
ANT, ng/g LW 782.9295 554.5308 476.7426
IMP, ng/g LW 777.1675 764.3697 92.2823
FLA, ng/g LW 5469.853 1 5435.4115 4109.1417
PYR, ng/g LW 6802.3569 5947.1687 5706.8574
BAA, ng/g LW 753.4269 610.7195 921.5395
CHR, ng/g LW 2222.9427 2617.9412 1935.5413
BBF, ng/g LW 1021.3486 1141.9478 1279.8520
BKF, ng/g LW 605.8109 764.6016 1993.6647
BEP, ng/g ,W 2295.8694 2216.3812 2719.1300
BAP, ng/g LW 572.8033 955.0239 1645.0531
PER, ng/g LW 5863.4942 3621.7824 3031.9879
INP, ng/g LW 786.9355 1709.5574 1351.0590

DBA, ng/g LW 324.1246 418.2834 148.5842
BPE, ng/g LW 3331.2031 2722.5553 1861.7541

T pAlsc, ng/gr IW '331035.8727 30492.434 2693. 4R809
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