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Abstract

The first estimates of atmospheric deposition fluxes of PCBs and PAHs to the NYINJ

Hudson Estuary are presented. As part of the New Jersey Atmospheric Deposition

Network, concentrations of PCBs and PAHs were measured at three sites near the estuary

in air, aerosol, and precipitation at regular intervals from October, 1997 through

December, 1999. Atmospheric deposition fluxes (combined gas absorption, dry particle

deposition, and wet deposition) at the three sites ranged from 7.3-40 ug m-2y-l for LPCBs

and from 1400-6400 ug m-2 y.! for the sum of 36 individual PAHs. These depositional

fluxes are at least 2-10 times those estimated for Great Waters similarly adjacent to urban

areas, such as the Chesapeake Bay and Lake Michigan. Such high depositional fluxes are

due the to location of the Harbor Estuary, within the urban/industrial complex ofnorthern
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New Jersey and New York City. Inputs of PCBs to the estuary from the Hudson River

and from wastewater treatlnent plants are 8-18 times atmospheric inputs. In addition,

volatilization of PCBs from the estuary exceeds atmospheric deposition by at least an

order ofmagnitude.

Introduction

Wet deposition via rain and snow, dry deposition of fine/coarse particles, and

gaseous air-water exchange are major pathways for persistent organic pollutant (POP)

input to the Great Waters such as the Great Lakes and Chesapeake Bay (1, 2). Such

depositional processes are especially important for aquatic systems that have large

surface areas relative to watershed areas (e.g., Great Lakes; coastal seas). Many

urban/industrial centers are located on or near coastal estuaries (e.g., NY-NJ Harbor

Estuary (HE) and NY Bight) and the Great Lakes (e.g., Chicago, IL and southern Lake

Michigan). Emissions of pollutants into the urban atmosphere are reflected in elevated

local and regional pollutant concentrations and localized intense atmospheric deposition

that are not observed in the regional signal (3, 4). The HE has been impacted by

anthropogenic inputs of PCBs from wastewater discharges (5) and from historical

contamination of the upper Hudson River (6). Because of its long history of

contamination and its economic and environmental importance, the fate and transport of

POPs in the Harbor Estuary are areas of major study (7-9). The New Jersey Atmospheric

Deposition Network (NJADN) was implemented in 1997 as a research and monitoring

network to assess the magnitude of atmospheric deposition of POPs, especially

polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PARs).
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Concentrations in the air, aerosol, and precipitation at three land-based sites surrounding

the HE were measured from late 1997 through December 1999.

The NJADN design is based on the well-developed experience in the Great Lakes

and Chesapeake Bay. The Integrated Atmospheric Deposition Network (IADN)

operating in the Great Lakes (3, 4) and the Chesapeake Bay Atmospheric Deposition

Study (CBADS) (10) were designed to capture the regional atmospheric signal, and thus

sites were located in background areas away from local sources. However, many

urban/industrial centers are located on or near water bodies. The southern basin of Lake

Michigan and the Chesapeake Bay are two such locations subject to contamination by air

pollutants such as PCBs and PARs, Hg and trace metals (1) because of their proximity to

industrialized and urbanized areas (11-21). Based on this experience in the Great Lakes

and Chesapeake Bay, NJADN was designed to capture both the urban and regional

signals of air pollution in the vicinity of the LHRE by locating monitoring sites in urban,

suburban, and coastal environments.

In additional to receiving atmospheric iriputs of POPs, water bodies may be

sources of contaminants to the local and regional atmosphere representing losses to the

water column. This has been demonstrated in the HE for PCBs (22) and nonylphenols

(23) and chlorinated dioxins and furans (24). For this reason, the NJADN project also

encompassed simultaneous measurements of POPs in the air and water of Raritan Bay

(RB) and New York Harbor (NYH) in July of 1998 to estimate the dynamic air-water

exchange fluxes ofPAHs (22) and PCBs (25).
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The objectives of this work areto estimate the atmospheric wet, dry particle and

gas absorptive fluxes of PCBs and PARs to the HE, and to provide an initial assessment

of their relative importance.

Methods

Three monitoring and research sites were established at New Brunswick (NB),

Sandy Hook (SH), and Liberty Science Center (LS) in Jersey City, NJ (Figure 1). In

October, 1997, sample collection was initiated at NB (40.48N,74.43W), which was

designed as a suburban master site located near the New Brunswick meteorological

station (Rutgers Gardens) of Rutgers University. Sample collection at SH

(40.46N,74.00W), began in February, 1998. SH is located south of the NY area and

Manhattan and reflected the coastal marine influence on atmospheric deposition. Sample

collection at LS (40.71N,74.05W) was initiated in October 1998. LS is located in the

heart of the urban/industrial area across the Hudson River from New York City.

Meteorological data were obtained for the LS site from the National Oceanic and

Atmospheric Administration (NOAA) meteorological station located at the Newark

International Airport 10 km from Jersey City. For SH, data from the NOAA station at

John F. Kennedy International Airport 15 km away was used, and for NB meteorological

data was obtained from the station at Rutgers University. During July 1998,

simultaneous air and water samples were taken aboard the R/V Walford over 5 days at a

site in the Raritan Bay (RB) west of Sandy Hook (40.30~/74.05°W) from 07/05-07/98,

and in New York Harbor (NYH) at the mouth of the Hudson River (39.17~/74.02°W)

west ofManhattan.
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Details of sample collection, preparation, extraction and analysis can be found

elsewhere (22, 24-27) and will be summarized here. Air samples (24 hours) were

collected at either 9 or 12 day frequencies using a modified high volume air sampler

(Tisch Environmental, Village of Cleves, OR,.USA) with a calibrated airflow of -0.5 m3

min-I. Quartz fiber filters (QFFs; Whatman) were used to capture the particulate phase

and polyurethane foam plugs (PUPs) were used to capture the gaseous phase. QFFs were

weighed before and after sampling to determine total suspended particles (TSP). Water

samples during the 1998 field experiment were collected in situ (1.5 m depth) using an

Infiltrex 100 sampling system at a flow rate of -400 mL min-I yielding volumes of 23-49

L. Glass fiber filters (GFFs; Whatman) with a nominal pore size of 0.7 J..lm were used to

capture total suspended matter (TSM) and XAD-2 resin (Amberlite) was used to capture

the dissolved phase. Wet-only integrating precipitation samplers were employed

(Meteorological Instrument Center, MIC, Richmond Rill, Ontario, Canada) to collect

integrated precipitation samples over 12-24 days in a 0.212 m2 stainless steel funnel that

drained through a glass column containing XAD-2resin.

Analytical Procedures. Samples were injected with surrogate standards before

extraction. For PCBs the surrogates were 3,5 dichlorobiphenyl (#14), 2,3,5,6

tetrachlorobiphenyl (#65), 2,3,4,4',5,6 hexachlorobiphenyl (#166), and for PARs the

surrogates were dlO-anthracene, dlO-fluoranthene, and d12-benzo[e]pyrene. Samples were

extracted in Soxhlet apparati for 24 hours in petroleum ether (PUPs), dichloromethane

(QFFs and GFFs), and 1:1 acetone:hexane (XAD). For XAD samples, the extracts were

then liquid-liquid extracted in 60 mL Milli-Q® water. The aqueous fractions were back

extracted with 3 x 50 mL hexane in separatory funnels with 1 g sodium chloride. These
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extracts, as well as extracts from all other types of sampling media, were then reduced in

volume by rotary evaporat.ion and subsequently concentrated via Nz evaporation. The

samples were then fractionated on a column of 3% water-deactivated alumina. The PCB

fraction was eluted with hexane, concentrated under a gentle stream of nitrogen gas, and

injected with internal standard containing PCB #30 (2,4,6-trichlorobiphenyl) and #204

(2,2',3,4,4',5,6,6'-biphenyl) prior to analysis by gas chromatography (GC). PCBs were

analyzed on an HP 5890 gas chromatograph equipped with a 63Ni electron capture

detector using a 60-m 0.25 mm i.d. DB-5 (5% diphenyl-dimethyl polysiloxane) capillary

column with a film thickness of 0.25 Ilm (27).

The PAR fraction was eluted with 2:1 dichloromethane:hexane, and injected with

internal standard solution consisting of dIO-phenanthrene, dIO-pyrene, and d12-

benzo[a]pyrene. The PARs were analyzed on a Hewlett Packard 6890 gas

chromatograph (GC) coupled to a Hewlett Packard 5973 Mass Selective Detector (MSD)

operated in selective ion monitoring (SIM) mode. The column used was a 30 m x

0.25mm i.d., J&W Scientific 122-5062 DB-5 (5% diphenyl-dimethylpolysiloxane)

capillary column with a film thickness of 0.25 Ilm.

Quality Assurance Key quality assurance parameters are listed in Table 1. Recovery of

surrogate standards, which were typically better than 90%, were used to correct

individual compound concentrations for surrogate recoveries. Several PUFs were cut in

half before deployment in the field in order to quantify gas phase break-through. The

bottom halfPUF contained on average (n=3) 13% and 12% of the total mass ofPCBs and

PARs, respectively. For PCBs, the bottom halfPUF contained on average less than 10%
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of each individual congener (n=3), except for the trichloro PCBs, for which a maximum

of 31% was found in the bottom half PUP.

Field blanks and matrix spikes were used for quality control purposes. Detection

limits were determined from field blanks by taking the mean of the mass detected in all

field blanks plus three times the standard deviation about the mean. The detection limit

in mass units may be converted to concentration by dividing by the sample volume,

which varies with each sample. Typical samples volumes are presented in Table 1. No

significant differences were observed between masses of PCBs of PARs measured in

field blanks collected at the different sampling sites. Thus one detection limit was

calculated which applies to all sites.

Because the concentrations of PCBs in the lab blanks were low, gas-phase PCB

concentrations were corrected for surrogate recoveries but not for laboratory blanks. For

PARs, laboratory blank masses for PUPs and QFFs accounted for 0.2 to 9.3% of the total

PAR (36 compounds) mass in air samples and 0.2 to 1.2% for GFFs and were subtracted

from sample masses to remove the contribution of contamination occurring in the

laboratory.

Framework for Deposition Calculations. Dry deposition describes the process of

aerodynamic transport of a particle to the near-surface viscous sub-layer where diffusion,

turbulent diffusion and gravitational settling deliver the particle to the surface. Water

surfaces generally act as perfect receptors and no "bounce-off' occurs, whereas terrestrial

surfaces are less efficient. Particle deposition depends on properties of the atmosphere

(wind speed, humidity, stability, temperature), the water surface (waves, spray, salt

content) or dry land surface, and the depositing particles (size, shape, density, reactivity,
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solubility, hygroscopicity). The last may be especially important as humidity nears 100%

near water surfaces permitting particles to absorb water, increase in density and size, and

achieve higher deposition velocities (Vd). Zufall et al. (28) provide convincing evidence

that particle deposition is dominated by large particles although atmospheric particle size

distributions are dominated by particles less than 1 um mass median diameter (mmd).

Thus we selected a value for the Vd of 0.5 cmls that reflects the disproportionate

influence that large particles have on atmospheric deposition, especially in urbanized and

industrialized regions (15,29,30). Therefore, the dry deposition flux is calculated as:

Fdry part = Vd Cpart (1)

where F is the flux in ng m-2 d-1
, and Cpart is the seasonal average particle concentration of

the POP in ng m-3
•

Wet deposition describes the process by which gases and particles are scavenged

from the atmosphere (in cloud or below cloud) by raindrops and delivered by falling

hydrometeors to the ground. Deposition of gases and particles by rain may be estimated

from the fraction of the chemical in the particle and gas phase (fpart, fgas), the total

atmospheric concentration (CT), the precipitation intensity (P), Henry's law constant as a

function oftemperature (H), and the particle scavenging coefficient (Wparticleor Wgas):

(2)

(3)

where Wgas = RT/H and Wparticle varies from 102 to 105 (31). Due to the uncertainties

inherent in the magnitude of scavenging coefficients, wet deposition was quantified by

collecting rainfall at the sites, measuring the contaminant concentrations, and calculating
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seasonal wet chemical deposition. Thus wet fluxes (Fwet) were estimated as seasonal

deposition at each site as follows:

Fwet = CVWM P (4)

where CVWM is the seasonal volume-weighted mean concentration of the POP in

precipitation.

Calculations of absorptive gas fluxes (Fgas,abs) are described in references (18, 19,

22, 25, 32-34) and will be summarized here. The modified two-layer model used

assumes that the rate of gas transfer is controlled by the compound's ability to diffuse

across the water and air layer on either side of the air-water interface. The molecular

diffusivity of the compound (dependent on the amount of resistance encountered in the

liquid and gas films) describes the rate of transfer while the concentration gradient drives

the direction of transfer. The overall flux calculation is defined by:

(5)

where Fgas,net is the net flux (ng m-2 d- l
), KoL (m d- l

) is the overall mass transfer

coefficient, and (Cd-CalH') describes the concentration gradient (ng m-3
); Cd (ng m-3

) is

the dissolved phase concentration of the compound in water; Ca (ng m-3
) is the gas phase

concentration of the compound in air which is divided by the dimensionless Henry's Law

Constant, H', H'= HlRT; R is the universal gas constant (8.315 Pa m3 K-I mor\ H is the

temperature and salinity-corrected Henry's Law Constant (pa m3 morl
); and T is the

temperature at the air-water interface (K). For PCBs, values for H and its temperature

dependence (MIH) were taken from Bamford et aI. (35, 36). For PARs, H values were

estimated based on correlations between boiling point and the H values ofBamford et aI.,
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(37). These values are presented in ref (22). The net flux is divided into volatilization

and absorption terms as follows:

Volatilization = KoL Cd

Absorption = KoL Ca/H'

(6)

(7)

In this study, only the absorptive gas flux was calculated from gas-phase POP

concentrations measured at the land-based sites, because Cd was not available.

The overall mass transfer coefficient, KoL, comprises resistances to mass transfer

in both the water (ka) and air (kw):

111
--=-+-
K OL k w kaRl

(8)

The mass transfer coefficients (ka and kw) have been empirically defined based upon

experimental studies using tracer gases such as CO2, SF6, and O2 (see refs. (38) and (39)

for a review). These tracer experiments identified the importance of increasing wind

speed on gas exchange rates. The air-side mass transfer coefficient for water (ka (H20) in

cm S-l) was calculated from the following relation (where U10 is the wind speed in m S-l at

10 meters):

(9)

This relation, recommended by Schwarzenbach et at. (39), has been used by many

researchers in estimating air-water exchange fluxes (18, 19, 32-34). The quadratic

relationship ofWanninkhoffwas used to predict kw in this study (38):

k
w

(C02 ) =0.45ulO l.
64 (10)

Differences in molecular diffusivity between these gases and PCBs and PAHs were then

used to estimate ka and kw for PCBs and PARs. Unlike dry particle and wet depositional
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fluxes, calculation of Fgas,abs requires knowledge of air and water temperature and wind

speed. For this reason, Fgas,abs.was calculated separately for each day of sample collection

and the results averaged to yield a seasonal estimate ofFgas,abs.

Results and Discussion

Air Temperatures, Wind Speed, and Precipitation

Calculation of dry particle deposition, wet deposition and gas absorptive fluxes of

target organic chemicals to the NY-NJ Harbor Estuary requires knowledge of the air

temperatures and wind speeds at the three sites surrounding the HE (NB, SH, LS), and

the mean surface skin temperature of the water body. The mean daily air temperatures

ranged from approximately O°C in the winter to 22-25 °C in the summer. Specific

meteorological data for each site are given the Table 1 of Supporting Information. The

mean daily surface skin temperature in the open estuary, determined by remote sensing in

the IR band, follows the air temperature closely as expected due to coupling of the air and

water (40). For this reason, air temperatures were used to calculate gas absorption. The

mean daily wind speeds at the SH and LS sites. on the estuary were higher than at the

land-locked NB site on all sampling days, yielding conservative estimates of exchange at

the latter. Typical daily mean wind speeds at NB were generally ~ 2-4 m S-l whereas

wind speeds at the other sites ranged from 2 to as much as 12 m S-1 depending on storm

activity, season, and sea breezes.

Precipitation intensity or volume was summed over the four seasons of

winter (Dec-Feb), spring (March-May), summer (June-August), and fall (September

November) and are given in Table 2 of Supporting Information. The volume of collected

precipitation per sampling interval varied from 0.04 to 67 L. The mean annual
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precipitation (30-year average) for the HE IS ~1.1 m -I
Y

(http://climate.rutgers.edu/stateclim/ norms/precip.html). Precipitation intensity over the

study period ranged from 0.9 m y"1 at NB to 1.68 m y"1 at the LS, the latter being mostly

due to locally intense summer rains.

Polychlorinated Biphenyls (PCBs)

Tables 2-4 present seasonally-averaged PCB concentrations in the gas, particle,

and precipitation phases at each of the three sites. Before presenting the estimates of

atmospheric deposition derived from these data, trends in atmospheric concentrations of

PCBs will be briefly examined.

Gaseous concentrations of LPCB at NB varied from 39 to 2,300 pg m·3 and from

80 to 1,000 pg m·3 at SH. These ranges are similar to those reported by Brunciak et al.

(27) for the same sites over a shorter reporting period (ending April 1999, versus

December 1999 for this report). The additional eight months of data included in this

report allow a more comprehensive assessment of the dynamics of atmospheric PCB

concentrations at LS, where gas-phase concentrations ranged from 96 to 3,500 pg m·3•

Gas-phase concentrations were lower at SH than at NB on 29 of 37 sampling days. Gas-

phase concentrations were higher at LS than at NB on all sampling days. These

concentrations are higher that those measured by other researchers at rural sites such in

Hazelrigg, UK (41), in the Great Lakes at IADN; refs (3, 42, 43)), and those measured

over the water of the Chesapeake Bay (19, 44). (See Brunciak et al. (27) for a summary).

Gas-phase LPCB concentrations measured over water during July 1998 were highest at

LS, lower over Raritan Bay and New York Harbor, and lowest at coastal SH (25).

Although the temporal trends of total concentrations were different at the three sites,

12
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Brunciak et al. (27) previously noted that the PCB congener profiles were similar,

implicating a dominant emission type and/or process. The larger data set reported herein

further supports this conclusion.

At NB, SH, and LS, temperature explained 35%, 56%, and 54% of the total

variability in gas-phase PCB concentrations, respectively. The lesser importance of

temperature on PCB concentrations at NB in this study is in contrast to the conclusion of

Brunciak et al. (27) that temperature explained >50% of the total variability in gas-phase

PCB concentrations at all sites (27). This difference is largely due to the inclusion of 4

samples taken during the winter of 1998-1999 which displayed the lowest concentrations

ofPCBs measured at that site. These concentrations were significantly lower than would

be predicted from the In P vs. liT relationship. At each site, Brunciak et al. (27) used the

following relation to investigate the influence of wind speed (u in m S-I) and direction

(wd in degrees) on gas-phase PCB concentrations (Cgas):

InCgas =ao+at IT +az ln(1Iu)+a3 sin(wd)+a4 cos(wd) (11)

Where ax values are fitting parameters. This multiple linear regression reveals that T

alone is a significant predictor of gas-phase PCB concentrations at NB, LS, and SH at the

95% confidence level. This is in contrast to the previous reports ofBrunciak et al. (27),

who noted that atmospheric PCB concentrations at NB increased when winds blew from

an east-northeast vector, while increased wind speeds led to a 20-40% dilution.

Particle phase PCBs represent from 0.6 to 45% of the total concentration (gas +

particle), with higher percentages occurring during colder sampling periods due to the

decrease in vapor pressure of PCB congeners at lower temperatures increasing sorption

onto airborne particles. As with gas phase concentrations, particulate concentrations of
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LPCBs were highest at LS and lowest at SH on the majority of sampling days.

Particulate concentrations ranged from 7.1 to 164 pg m-3 at LS, from 4.2 to 142 pg m-3 at

NB, and from 0.66 to 44 pg m-3 at SH.

Concentrations of LPCBs in precipitation varied from 0.27 to 106 ng L-l at the

three sites. Highest concentrations were measured in the smallest (by volume)

precipitation samples, as expected due to efficient scavenging ofgases and particles at the

onset of the precipitation event. Thus concentrations presented in Tables 2-4 are seasonal

volume-weighted means. These range from 9.8 to 0.46 ng L-l with highest

concentrations typically occurring in winter.

Tables 2-4 also present a summary of the dry particle deposition, wet deposition

and gas absorption of LPCBs and PCB homologues seasonally at LSC, NB and SH (ng

m'2 dol). These are the first comprehensive estimates of atmospheric PCB deposition to

the NY-NJ Harbor Estuary and the Lower Hudson River Estuary. The gaseous PCB

concentrations at NB were included in the calculation of gas absorption into the HE

because it is close to the Raritan River and is thus part of the estuary. However, lower

wind speeds at NB when compared against open water sites result in lower apparent PCB

gas absorptive fluxes at NB. All three depositional processes combined result in flll?'es of

40, 7.3, and 15 ug m-2 y.l at LS, NB, and SH, respectively. Gas absorption is by far the

largest component of atmospheric deposition at LS and SH, but is similar to particle

deposition at NB. Dry particle and wet deposition fluxes of PCBs are highest at LS and

lowest at SH. Gas absorption fluxes, however, are lowest at NB, despite higher gas-

phase PCB concentrations, due to lower winds speeds. No clear seasonal trends in

deposition are evident. This lack of seasonality arises in part because low T during the
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winter has two effects which partially negate each other: Henry's law constants decrease

with decreasing T (35, 36),_ resulting in an increased tendency toward gas absorption, and

gas-phase PCB concentrations are also lower during the cold winter months, with lower

concentrations available for gas absorption.

The estimated fluxes of ~PCBs to the HE may be compared with those estimated

for other aquatic systems. The sum of wet and dry particle deposition of ~PCBs to the

Chesapeake Bay estimated from CBADS data (1) and for the Great Lakes from IADN

data (3, 4) are 1.8-3.3 and 1.0-2.5 ug m-2 y-t, respectively. Comparing only wet and dry

particle deposition amongst the systems, the HE is loaded at a rate of approximately 2 to

10 times these aquatic systems. At LS and SH, gaseous deposition of ~PCBs dominates

the overall depositional flux. Lower air concentrations of ~PCBs in the Great Lakes and

Chesapeake Bay areas suggest that gas deposition fluxes to these waters are not likely to

exceed those to the HE (3, 11, 19, 42-44). Thus it is likely that the overall atmospheric

deposition fluxes of PCBs to the HE are at least 2 - 10 times those experienced in the

Great Lakes and Chesapeake Bay.

Compared with other inputs of PCBs to the HE, atmospheric deposition is small

(Figure 2). Twenty-six water pollution control plants discharge 88 kg of PCBs per year

to the HE (5). Farley et al. (7) estimate that in 1997 at least 180 kg y-l was advected into

the estuary from the Hudson River. Assuming that the plume of atmospheric

contamination extends throughout the Raritan Bay and the New YorklNew Jersey Harbor

area, the current estimates of atmospheric deposition result in about 10 kg i l of ~PCBs

being deposited into the estuary.
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The high concentrations of PCBs in the water column of the HE coming from

upstream flow in the Hudson River, other tributary inputs, and discharges from waste

water treatment facilities contribute to a large volatilization flux (25). Totten et al. (25)

report the absorptive, volatilization and net fluxes of PCBs from the HE for July 1998

based on simultaneously measured air and water concentrations of PCBs in Raritan Bay

and New York Harbor. In Raritan Bay, the depositional flux (LPCBs) averaged -25 ng

m-2 d-l
, similar to the gas deposition fluxes estimated for the LS and SH sites. However,

the volatilization flux averaged +420 ng m-2 d-l
, swamping the depositional flux. Tri-

and tetra-chlorinated PCBs constitute more than 85% of the volatilization signal.

Congeners containing 6-9 chlorines were near equilibrium with respect to air-water

exchange. It is difficult to extrapolate these results, based on a limited number of

samples in one season, to obtain a larger picture of the cycling of PCBs in the HE.

However, net air-water exchange fluxes of PCBs are expected to remain positive

throughout the year due to the large water-air fugacity gradient and relatively constant

seasonal water concentrations (25). Volatilization of PCBs from the estuary is likely to

remain greater than atmospheric deposition (wet, dry particle, and gaseous deposition)

throughout the year, suggesting that the estuary acts as a net source of PCBs to the local

atmosphere, consistent with the conclusions reached by Brunciak (45).

Polycyclic Aromatic Hydrocarbons (PAHs)

Atmospheric concentrations were measured for 36 individual PAHs with

molecular weights ranging from 166 (fluorene) to 300 g mor l (coronene). The seasonal

average concentrations for the 36 PAH compounds in the gas and particle phases and

precipitation are presented in Tables 2-4. Total gas phase PAHs, defined as the sum of
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the gas phase concentrations of the 36 measured PAHs, at the suburban NB site ranged

from 3.2 to 84 ng m-3
. Tota1.gas phase PAHs were higher at the urban/industrial LS site

where concentrations ranged from 7.5 to 92 ng m-3
• Concentrations were lowest at the

coastal SH site (ranging from 0.45 to 52 ng m-3
) due to its location away from the

immediate impact of heavy traffic arteries, industry, and urbanization as seen at the other

two sites. The majority of the discussion following will focus on three individual

compounds (phenanthrene, pyrene, and benzo[a]pyrene) that span the wide range of

physical and chemical properties and atmospheric speciation in the compound class PAH.

Concentrations of gas phase phenanthrene (MW = 178 g mor I
) ranged from 0.49

to 21 ng m-3 at NB, from 0.14 to 14 ng m-3 at SH, and from 3.4 to 34 ng m-3 at LS. Gas

phase pyrene (MW = 202 g morI
) concentrations ranged from 0.0048 to 2.3 ng m-3 at

NB, 0.0080 to 2.3 ng m-3 at the SH, and from 0.16 to 4.3 ng m-3 at LS. Gas phase

benzo[a]pyrene (MW = 252 g mor I
) concentrations were below detection limits in 78%

of samples at NB (n=135), 90% at SH (n=73), and 73% at LS (n=56), with maximum

concentrations of 0.13 ng m-3 at NB, 0.017 ng ni-3 at SH, and 0.014 ng m-3 at LS. In

general, gas phase PAH concentrations were highest in the urban/industrial area (LS) and

lower at NB and SH. Gas phase PAH concentrations at LS were higher than those at NB

on 50 of 52 days, and higher than those at SH on 32 of 35 days. The ranges reported for

NB and SH are similar to those reported by Gigliotti et al. (26) for the same sites over a

shorter sampling period (October 1997 - December 1998).

Gas phase PAH concentrations measured at LS, while higher than those measured

at SH and NB, are nevertheless lower than those measured in urban/industrial Chicago,

IL as part of AEOLOS (11) but similar in magnitude to those measured in
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urban/industrial Baltimore, MD (20). Concentrations measured at the coastal SH site are

as much as an order of m~gnitude higher than concentrations measured as part of the

IADN at remote sites in the Great Lakes region (3), suggesting that coastal SR is

impacted by significant PAH emissions from multiple directions. PAH concentrations

measured over-water in the NY-NJ Harbor Estuary during a July 1998 intensive sampling

campaign were found to be lower than those measured over-water in Lake Michigan (11)

and the Chesapeake Bay (19).

An investigation of the importance of meteorological parameters including wind

speed, wind direction, and T on gas phase PAH concentrations was perfonned using

equation 11. At NB, T is a significant (p < 0.05) predictor of gas-phase concentrations

for phenanthrene (R2 = 0.22), fluoranthene (R2 = 0.25), and the methylated phenanthrenes

(R2
= 0.12), but is not significantly correlated with concentrations of any other PARs. At

SR, no significant correlations were observed between gas-phase PAH concentrations

and T. The lack of correlation between T and PAR concentration at these two sites

suggests that, in contrast to the PCBs, air-surfaceexchange processes are less important

in controlling PAR concentrations, a conclusion reached by other researchers (46).

Concentrations of all PAH compounds were found to be independent of wind direction

and wind speed at NB and SH suggesting that the region surrounding the NY-NJ Harbor

Estuary is influenced by PAH emissions from all directions.

The situation at LS is more complicated. If the 4 samples from winter 1998-1999

discussed in the PCB section are excluded from the analysis via equation 11,

concentrations of3 of the 36 PARs show significant correlations (p < 0.05) with T at LS:

phenanthrene (R2 = 0.26),fluoranthene (R2 = 0.37) and pyrene (R2 = 0.26). No
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significant correlation between any PAH concentrations and wind speed or wind

direction was observed at _LS when these samples are excluded. However, in these 4

samples, the wind was from a N-NW vector and the mean concentration for each of the

36 PAHs was significantly lower (t-test - 95% confidence level) than the mean for the

rest of samples taken at LS. Because of the coupling of low PAH concentrations with

low T and N-NW winds in these 4 samples, their inclusion improves the overall

correlation, such that both T and wind direction become significant predictors of

concentration for 5 PARs (phenanthrene R2
= 0.40; anthracene R2

= 0.38; pyrene R2
=

0.50; fluoranthene R2 = 0.54; methylated phenanthrenes R2
= 0.37), and wind direction

alone becomes significant for benzo[a]pyrene (R2 = 0.21).

Concentrations of total particle phase PAHs (36 compounds) ranged from 0.38 to

16 ng m-3
, 0.14 to 5.7 ng m-3

, and 0.24 to 32 ng m-3 at NB, SH, and LS, respectively.

Particle phase phenanthrene concentrations ranged from below detection limits to 1.1 ng

m-3 at NB, from 0.0065 to 1.1 ng m-3 at SH, and from 0.0022 to 1.2 ng m-3 at LS. Pyrene

concentrations ranged from below detection limits to 1.4 ng m-3 at NB, from below

detection limits to 0.39 ng m-3 at SH, and from 0.018 to 3.8 ng m-3 at LS. Benzo[a]pyrene

ranged from below detection limits to 0.73 ng m-3 at NB, from below detection limits to

0.21 ng m-3 at SH, and from 0.0017 to 1.3 ng m-3 at LS. As with gas-phase PARs,

concentrations of total particle phase PAHs (n = 36) are higher at LS than NB on 42 of 52

days and higher than at SH on 29 of 32 days. The higher concentrations of PARs

measured at LS are consistent with its proximity to urban/industrial areas.

In precipitation, total PAR concentrations (n = 36) ranged from 38 to 1640 ng L-1
,

from 22 to 3170 ng L-1 and from 31 to 1330 ng L-1 at NB, SH, and LS, respectively.
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Phenanthrene concentrations ranged from 3.9 to 148 ng L-1 at NB, from 2 to 313 ng L-1 at

SR, and from 5.5 to 133 ngL I at LS. Pyrene concentrations ranged from 0.14 to 140 ng

L-1 at NB, 0.49 to 319 ng L-l at SR, and 1.4 to 111 ng L-1 at LS. Benzo[a]pyrene

concentrations ranged from below detection limits to 51 ng L-1 at NB, 0.53 to 161 ng L-1

at SR, and 1.2 to 61 ng L-1 at LS. As with PCBs, the highest PAH concentrations are

associated with the smallest volumes of precipitation. Volume weighted mean

concentrations (Tables 2-4) were thus used in the calculation of seasonal wet depositional

fluxes.

Atmospheric PAH concentrations exhibit a distinct seasonality such that gas and

particle phase concentrations are highest in the winter and lowest in the summer. This

trend arises from increased fuel usage in winter leading to enhanced emission of PAHs

(47-49).

A comparison of the atmospheric depositional fluxes (dry particle deposition, wet

deposition, and gas absorption) at all three sites is presented in Tables 2-4. Seasonal

average total atmospheric depositional fluxes (dry particle + wet + gas absorption) of

total PAHs (36 compounds) range from 2.1 !J.g m-2 d-1 at NB in summer to 22 !J.g m-2 d-l

at LS in spring. Gas absorption dominates the total flux of lower molecular weight

compounds (166 to 234 g mor l
) and is less important as MW increases.

Unlike PCBs, PAHs display distinct seasonal trends in dry particle depositional

fluxes that are highest in winter and lowest in summer at all three sites, consistent with

the trend in absolute concentrations. At both NB and LS, the largest wet depositional

fluxes occur in winter. At SR, however, the largest wet fluxes occur in the spring. The
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lowest wet depositional fluxes occur in summer at all three sites, although at NB the fall

and summer fluxes were equivalent.

The gas absorption flux is highest in the winter and lowest in the summer at both

NB and SH, reflecting the higher gas phase concentrations in winter. At LS, the smallest

flux also occurs in summer, but the highest flux occurs in spring, with the increased flux

driven by higher wind speeds. Gas absorption fluxes are lower at NB than the other two

sites, primarily due to the low winds speeds measured at NB. This analysis indicates that

the largest total depositional loadings ofPARs to the NY-NJ Harbor Estuary region occur

in winter and spring.

Annual depositional total-PAR (36 compounds) fluxes (gas absorption + dry

particle deposition + wet deposition) to the HE region for NB, SH, and LS are 1400,

2300, 6400 Ilg m-2 y-l. Dry particle depositional fluxes in this study at the three sites are

higher than those reported by Hoff et al. (3), over Lake Michigan near Chicago, II., and

are higher than those reported over Chesapeake Bay adjacent to Baltimore, MD (1). NB

has the lowest wet and dry particle depositional fluxes for phenanthrene of the three

NJADN sites, but even so, they are higher than the corresponding fluxes measured at

Lake Michigan (3) by a factor of 1.9 to 10 (for wet and dry fluxes, respectively) and at

the Chesapeake Bay (1) by a factor of 1.5 to 2. For pyrene, SH has the lowest wet and

dry particle fluxes, yet the fluxes are still higher than those measured over Lake Michigan

by a factor of 1.7 to 7 and higher than dry particle fluxes measured over the Chesapeake

Bay by a factor of 1.5. In contrast, wet fluxes measured over the Chesapeake Bay (1) are

comparable to those measured at NB and 2 times larger than those measured at SH. As

with pyrene, wet and dry depositional fluxes of benzo[a]pyrene are lowest at SH. Wet
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fluxes measured over the Chesapeake Bay and Lake Michigan are comparable to those at

SH (1, 3). Dry depositional fluxes, however, are 2.2 to 7 times those at Chesapeake Bay

and Lake Michigan, respectively. The absorptive input of gaseous PAHs dominates the

atmospheric signal for the more volatile phenanthrene and pyrene but plays no significant

role for the mostly particle-bound benzo[a]pyrene

The elevated atmospheric deposition of PAHs to the HE is consistent with its

location in a highly urbanized/industrialized area. The importance of atmospheric

loading of PAHs to the HE can be seen by comparing it to loadings via advection from

the Hudson River. However, because of large gaps in existing information regarding

inputs of PAHs to the Hudson River from WWTPs, tributaries, and other potentially

important loading sources, this calculation represents at best a rough estimate of the total

advection ofPAHs into the HE from the Hudson River.

Assuming the PAH concentration measured in the water column at the New York

Harbor site (126 ng/L = dissolved + particle phase in water) is representative of the

concentrations typically present in the Hudson River, and assuming summer low flow

conditions (4.3 x 105 L S-I) (7), then the estimated loading oftotal-PAHs to Raritan Bay

via advection from the Hudson River is approximately 4.7 kg d-1
. The loading of total-

PAHs to the HE from atmospheric deposition is estimated to be 8.4 kg d-1
. This number

is derived by multiplying the maximum depositional loading of total-PAHs represented

by winter deposition at LS (22 Ilg m-2 d-1
) times the surface area of Raritan Bay = 3.8 x

108 m2 (7). These two inputs are thus of the same order ofmagnitude, and both processes

are potentially important for the delivery of PAHs to the HE. Advective inputs of PAHs

to the HE from tributaries other than the Hudson River are also likely important. Loss
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processes would include volatilization and advection out of the HE to the Atlantic Ocean.

The data necessary to estimate these advection and volatilization terms are currently

unavailable, so it is difficult to judge the importance of atmospheric deposition of PAHs

to the HE relative to other processes. However, this analysis does suggest that

atmospheric deposition may represent a significant loading ofPAHs to the HE.
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Table 1: Method Detection Limits (MDL), Surrogate Recoveries, and Field
Replicates for Gas-, Particulate-, and Precipitation-Phase PCBsa and PAHsb

QFF PUF XAD
Typical sample volume (m3

) 600 600 0.030
MDL(pg)

LPCBs 19 18 1.5
Phenanthrene 13 7.5 110
Pyrene 5.2 1.5 2.2
Benzo[a]pyrene 2.5 1.0 0.92
Sum36PAHs 75 69 180

Surrogate recoveries mean n mean n mean n
PCB #65 88% 273 100% 320 84% 96
PCB #166 98% 273 95% 320 86% 96
dl0-Anthracene 72% 324 84% 334 79% 123
dl0-Fluoranthene 86% 324 88% 334 83% 123
dlO;,Benzo[e]pyrene 94% 324 90% 334 91% 123

lRelative Percent Difference
(RPD) between side-by-side
field replicates (n=2)

LPCBs 1% 10%
Phenanthrene 56% 8%
Pyrene 27% 8%
Benzo[a]pyrene 74%
Sum36PAHs 16% 8%

a PCBs measured (congeners which co-elute and are quantified together are listed with a
plus sign): 18, 17+15, 16+32,31,28,21+33+53,22,45,52+43,49,47+48,44,37+42,
41+71,64,40,74, 70+76,66+95,91,56+60+89,92+84,101,83,97,87+81,85+136,
110+77,82,151,135+144+147+124,149+123+107,118, 146, 153+132, 105, 141+179,
137+176+130,163+138, 178+129, 187+182,183;185,174,177,202+171+156, 180,
199,170+190,198,201,203+196,195+208,194,206

b PAHs measured: fluorene, phenanthrene, anthracene, 1-methylfluorene,
dibenzothiophene, 4,5-methylenephenanthrene, methylphenanthrenes (5),
methyldibenzothiophenes (3), fluoranthene, pyrene, 3,6-dimethylphenanthrene,
benzo[a]fluorine, benzo[b]fluorine, retene, cydopenta[cd]pyrene, benzo[b]naphtho[2,1
d]thiophene, benz[a]anthracene, chyrsene/triphenylene, naphthacene,
benzo[b+k]fluoranthene, benzo[e]pyrene, benzo[a]pyrene, perylene, indeno[I,2,3
cd]pyrene, benzo[g,h,i]perylene, dibenzo[ac+ah]anthracene, coronene
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Table 2: Average concentrations and seasonal deposition of PCBs and PAHs at Liberty Science Center (LS) from July, 1998 through December, 1999.
Summer Fall Winter Spring

gas particle precip. gas particle precip. gas particle precip. gas particle precip.
Concentrations (ng mO') (ng m-') (ng L") (ng m

oj

) (ng m
oj

) (ngV) (ng m-j
) (ng m-j

) (ng L-) (ng m-j
) (ng m-j

) (ng LO l
)

PCBs
Sum 1995 41 1.8 1288 43 1.4 682 65 4.0 610 68 6.9
Trichloro 766 4.0 0.32 583 5.7 0.22 246 10 0.39 278 1.8 1.2
Tetrachloro 530 8.0 0.48 287 8.2 0.33 234 15 0.65 204 14 2.1
Pentachloro 287 7.0 0.31 191 8.7 0.27 96 15 0.84 91 18 1.4
Hexachloro 115 6.7 0.31 62 6.7 0.30 24 13 0.93 29 15 1.2
Heptachloro 29 7.7 0.21 13 7.1 0.19 4.6 6.8 0.65 6.8 11 0.63
Octachloro 10 4.8 0.14 5 5.0 0.13 1.1 4.1 0.44 1.8 6.3 0.36
Nonachloro 0 2.9 0.021 0 2.1 0.013 0.016 0.54 0.058 0.026 3.2 0.036

IPAHs
Phenanthrene 17 0.19 26 12 0.27 27 15 0.50 77 16 0.38 51
Pyrene 1.8 0.16 9.4 1.5 0.33 8.6 2.0 0.92 34 1.3 0.31 26
B[a]p 0.00010 0.065 3.7 0.0012 0.17 3.5 0.00073 0.39 6.9 0.00051 0.21 11
Sum36PAHs 47 2.4 135 43 4.8 131 56 11 399 47 5.2 335

lDepositional Fluxes ngm-"d-

IPCBs
Sum 73 18 3.0 86 19 3.0 62 28 20 90 29 8.3
Trichloro 35 1.7 0.53 46 2.5 0.45 36 4.5 2.0 49 0.78 1.5
Tetrachloro 26 3.5 0.79 22 3.5 0.67 17 6.6 3.3 25 6.1 2.5
Pentachloro 7.5 3.0 0.52 7.2 3.7 0.56 5.7 6.6 4.3 10 7.7 1.7
Hexachloro 2.8 2.9 0.52 3.2 2.9 0.61 2.2 5.5 4.8 4.3 6.6 1.4
Heptachloro 1.1 3.3 0.35 1.3 3.1 0.39 0.87 3.0 3.3 1.9 4.8 0.76
Octachloro 0.50 2.1 0.23 0.64 2.2 0.26 0.33 1.8 2.3 0.73 2.7 0.43
Nonachloro 0.033 1.2 0.035 0.032 0.90 0.026 0.0059 0.23 0.30 0.013 1.4 0.044

IPAHs
Phenanthrene 3908 82 61 3221 115 87 4389 217 237 6373 162 129
Pyrene 555 69 22 512 142 28 673 399 105 598 135 67
B[a]p 0.53 28 8.6 0.84 75 12 0.72 167 21 1.0 89 29

. Sum36PAHs 11268 1033 315 11472 2080 429 15888 4786 1233 18716 2235 855
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Table 3: Average concentrations and seasonal deposition of PCBs at New Brunswick (NB) from Qctober 1997, through December, 1999.
Summer Fall Winter Spring

gas particle precip. gas particle precip. gas particle precip. gas particle precip.
Concentrations (ng m-;) (ngm-;) (ng L-1

) (ng m-') (ngm-;) (ng LO I
) (ng m-;) I (ng mO;) (ngV) (ngmO;) (ng mO;) (ng L01)

IPCBs
Sum 527 14 0.76 434 12 0.72 272 14 0.73 384 10 1.8
Trichloro 316 12 0.33 185 3.3 0.18 149 2.3 0.42 219 3.5 0.33
Tetrachloro 267 14 0.23 142 4.8 0.14 114 6.4 0.33 228 4.5 0.24
Pentachloro 163 6.9 0.17 72 3.3 0.12 46 6.4 0.36 131 4.2 0.21
Hexachloro 47 4.1 0.088 22 2.6 0.06 12 5.0 0.24 32 3.3 0.13
Heptachloro 12 1.7 0.054 5.7 1.8 0.037 2.6 3.1 0.12 8.4 2.0 0.083-
Octachloro 3.6 0.46 0.0044 1.8 0.91 0.0036 0.67

I
1.8 0.014 2.8 1.2 . 0.0070

Nonachloro 0.11 0.090 0 0.097 0.12 0 0.012 0.14 0 0.053 0.21 0
PARs

Phenanthrene 10 0.088 15 6.5 0.16 30 8.2 0.29 25 8.9 0.15 15
Pyrene 0.68 0.073 7.2 0.64 0.18 13 0.87 0.33 11 0.54 0.15 5.9
B[a]p 0.0040 0.032 2.8 0.0012 0.11 3.3 0.0025 I 0.22 3.4 0.0051 0.063 3.5
Sum36PAHs 24 1.2 95 20 3.0 164 32 5.7 153 24 2.2 122

~epositional Fluxes ngm-:t dol

IPCBs
Sum 28 6.2 2.2 32 5.2 0.95 38 6.0 2.6 35 4.1 4.2
Trichloro 2.9 5.0 0.93 3.2 1.4 0.34 0.96 1.0 1.1 4.6 1.5 0.80
Tetrachloro 2.0 6.0 0.64 1.7 2.1 0.28 0.50 2.8 0.85 2.8 1.9 0.59
Pentachloro 1.3 3.0 0.48 0.79 1.4 0.23 0.20 2.8 0.92 1.1 1.8 0.52
Hexachloro 0.27 1.8 0.24 0.49 1.1 0.11 0.088 2.2 0.61 0.44 1.4 0.32
Heptachloro 0.13 0.73 0.15 0.27 0.76 0.072 0.060 1.3 0.30 0.34 0.88 0.20
Octachloro 0.079 0.20 0.012 0.17 0.39 0.0071 0.029 0.76 0.037 0.21 0.52 0.017
Nonachloro 0.0034 0.039 0 0.0090 0.052 0 0.00049 0.062 0 0.0053 0.089 0

~AHs

Phenanthrene 480 38 39 519 73 46 786 118 102 964 66 57
Pyrene 55 31 19 65 84 19 112 , 139 46 85 61 23
B[a]p 0.9 14 7.3 0.38 49 4.9 0.72 91 14 0.88 28 13

. Sum36PAHs 1197 485 248 1473 1242 246 3056 i 2349 631 2746 919 463
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Table 4: Average concentrations and seasonal deposition of PCBs at Sandy Hook (SH) from Febru~ry1998, through December, 1999.
Summer Fall Winter Spring

gas particle precip. gas particle precip. gas :particle precip. gas particle precip.
Concentrations (ng m-') (ng m-') (ng L-1

) (ng m-') (ng m- j
) (ngV) (ng m-') (ng m- j

) (ng L-) (ng m-') (ng m-') (ng L-)

~CBs

Sum 527 14 0.76 434 12 0.72 272 14 0.73 384 10 1.8
Trichloro 241 4.4 0.27 172 2.8 0.15 106 1.4 0.20 154 2.0 0.39
Tetrachloro 237 4.2 0.16 169 3.1 0.17 110 3.1 0.18 148 1.8 0.44
Pentachloro 92 2.7 0.13 68 2.8 0.15 41 3.7 0.13 57 1.9 0.33
Hexachloro 30 1.8 0.10 20 1.9 0.13 12 2.8 0.13 19 1.8 0.30
Heptachloro 8.6 0.93 0.058 5.2 1.4 0.090 2.6 1.7 0.062 4.8 1.2 0.19
Octachloro 2.1 0.29 0.037 1.2 0.68 0.034 0.54 1.0 0.032 1.2 0.64 0.12
Nonachloro 0.073 0.070 0.00095 0.051 0.10 0.0032 0.0055 0.11 0.00081 0.0069 0.076 0.013

~AHs

Phenanthrene 5.5 0.083 8.3 3.7 0.080 8.4 5.0 0.22 6.7 4.4 0.065 11
Pyrene 0.48 0.066 4.6 0.31 0.082 7.3 0.63 0.15 3.5 0.32 0.066 5.4
B[a]p 0.00015 0.025 2.1 0.00012 0.071 3.7 0.0015 0.061 1.1 0 0.029 2.8
Sum36PAHs 15 1.1 63 12 1.4 115 20 2.4 54 13 1.1 122

lDepositional Fluxes ngm-.l dol

IPCBs
Sum 28 6.2 2.2 32 5.2 0.95 38 6.0 2.6 35 4.1 4.2
Trichloro 13 1.9 0.80 15 1.2 0.20 19 0.61 0.70 17 0.88 0.94
Tetrachloro 10 1.8 0.47 11 1.3 0.23 12 i 1.3 0.65 12 0.78 1.1
Pentachloro 3.2 1.2 0.38 3.5 1.2 0.19 3.9 1.6 0.48 3.8 0.84 0.79
Hexachloro 1.2 0.77 0.30 1.1 0.84 0.17 1.6 1.2 0.46 1.5 0.78 0.71
Heptachloro 0.48 0.40 0.17 0.36 0.61 0.12 0.69 I 0.72 0.22 0.78 0.51 0.45
Octachloro 0.26 0.12 0.11 0.13 0.29 0.046 0.28 0.44 0.11 0.30 0.28 0.28
Nonachloro 0.017 0.030 0.0028 0.0091 0.043 0.0042 0.0043 I 0.047 0.0029 0.0029 0.033 0.031

PAHs
Phenanthrene 1369 36 13 1179 34 10 2253 I 94 27 1589 28 28
Pyrene 158 29 7 120 36 8.9 335 64 14 137 29 14
B[a]p 0.73 11 3.3 0.88 31 4.5 1.7 26 4.2 0.87 13 7.3

.. Sum36PAHs 3768 460 98 3812 588 139 9241 1034 216 4622 490 315
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ABSTRACT

The purpose of this work is to characterize trace elements associated with atmospheric

particulate matter of2.5 Ilm and smaller in size (PM:l.5) over the New York-New Jersey (NY-NJ)

Harbor Bight. Using low-volume PM2.5 samplers, aerosol particulate samples were

simultaneously collected for the first time at three locations in the region, Sandy Hook in the

coast, New Brunswick and Liberty Science Center in nearby urban areas, during January 1998 to

January 1999. Sample analysis for trace elements was accomplished by inductively coupled

plasma mass spectrometry. Many elements in ambient air exhibit strong spatial gradients from

urban centers to the coast, and the concentrations of most elements at Liberty Science Center are

significantly higher than at other two locations. Seasonal patterns are not apparent for most

elements at all locations, suggesting continuous contributions from their sources. The elements,

Pb, Cd, Zn, Cu, Ni, V, Sb, are highly enriched in fme particulate matter relative to their natural

abundance in crustal soil. Major sources that contribute to the atmospheric loading of these

elements include fossil fuel combustion, oil combustion, metal processing industry, and waste

incineration. Atmospheric dry deposition of these trace elements associated with PM2.5 to the

coastal waters of the NY-NJ estuary may account for a significant portion of the total dry

deposition fluxes.
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INTRODUCTION

The coastal marine atmosphere adjacent to large urban and industrial centers can be

strongly impacted by pollution emissions, resulting in high loading of pollutants in the ambient

air (Baker et aI., 1997; Chester et aI., 1994; Eisenreich et aI., 1997; Gao et al., 1996; Ho1sen et al.,

1997; Gndov et al., 1997; Scudlask et al., 1994). Among airborne pollutants are trace elements

such as Cd, Pb, Sb, Zn, etc. associated with suspended particulate matter from a variety of

pollution emission sources. High concentrations of certain trace elements in aerosol particles in

coastal air could not only result in enhanced air-to-sea deposition fluxes of the elements to coastal

- - - ------------c~~~~~

waters, consequently affecting the coastal ecosystem (CliurcnefaC;T984;Wu efa1:;-r994-;Yang-· ----

et aI., 1996), but they could also be transported over the open ocean, affecting the composition of

the remote marine atmosphere (Kim et aI., 1999; Arimoto et aI., 1992; Ellis et al., 1993). Thus it

is critical to obtain detailed information on the levels and chemical composition of airborne

particulate matter containing trace elements in the source regions in order to quantitatively

estimate the magnitude of their air-to-sea deposition and their effects on the remote marine

atmosphere. On the other hand, high concentrations of airborne trace elements may seriously

affect air quality, posing direct influences on human health (Chapman et aI., 1997; Ghio et al.,

1999). As pollution-derived elements are often concentrated on fine particles, they could remain

suspended in air with relatively long residence times and could efficiently penetrate human lungs.

Thus, trace metals associated with fine aerosol particles may contribute to particulate toxicity

(Prahalad et aI., 1999). However, understanding the mechanisms linking particulate air pollution

and adverse health consequences remains a challenge, due in part to the lack of information on

elemental composition of fine particles. In particular, detailed determination of toxic element

concentrations on fine aerosol particles over the coastal regions directly downwind of intense
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pollution emission sources, such as the New York-New Jersey (NY-NJ) Metro area, are largely

unknown.

The NY-NJ Harbor Bight is of special importance because it is surrounded by industrial

sectors in New Jersey and the metropolitan complex of New York City, as well as many

highways across the area, which act as continuous sources of many trace elements in fme

particulate matter to the ambient air. On the other hand, air circulation along the coastline may

dilute air pollution loading to some extent. Until recently, these issues have not been addressed

in detail for this region. To investigate characteristics ofairborne pollution-derived trace elements

---

over the NY-NJ Harbor/Bight, we first focused on selected trace elements associated with

particulate matter equal to and smaller than 2.5 Ilm diameter in size, known as PM2.5, a size class

that is more important than larger particles with respect to human health problems. The target

elements in this study are Cd, Cr, Cu, Ni, Pb, Sb, V and Zn. For the purposes of data

interpretation, elements Al and Fe were also included. We used a simultaneous and identical

sampling approach to collect PM2.5 particulate samples at three locations to determine the spatial

and seasonal variations of these elements. We also applied enrichment factor and multivariate

analyses to explore the sources and inter-element relationships. Data from this study should be

useful to the evaluation of elemental composition of fine particulate matter over the NY-NJ

Metro-coastal region. These results could further be used to study the linkage between

particulate toxicity and health problems and to evaluate the atmospheric input of trace elements

to the coastal waters. The results should be applicable to other coastal atmospheric

environments that are strongly altered by human activities.

4
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METHODOLOGY

1. SAMPLING:

Sampling of trace elements associated with PM2.5 particulate matter was conducted at

three sites around the NY-NJ Harbor-Bight during January 1998 - January 1999 period (Figure

1). These sites were chosen to represent different environmental characteristics: (l) Sandy Hook

(SH, 40.46°N, 74.00°W), a coastal site located on a peninsula between Raritan Bay and the off

shore NY Bight; (2) New Brunswick (NB, 40.48°N, 74.43°W), an inland suburban site located in

an agricultural/botanical area near several local highways; (3) the Liberty Science Center (LSC,

- - - Jersey Ciij;4U:-7rN~-74:n-5°W)~--locatea-iInhemiameof-tlIe metrop6liUuCNew York ancl-New-----·

Jersey industrial sectors. The SH site is considered to be the primary site in this study, with a

complete 12-month sampling; the NB and LSC sites are considered as supporting sites mainly for

the purpose of comparison. Considering all three sites located within the "source region,"

however, the elemental characteristics at these three sites were expected to show similarity.

Sample device was a modified Cal Tech type PM2.5 low-volume aerosol sampler

(anodized aluminum). During sampling, particles:::; 2.51lm entered a mixing chamber in the

sampler where they were split into two channels, with each having the same flowrate of - 9

l/min. One channel collects particulate matter for elemental/organic carbon analysis and the other

collects particulate matter for trace element analysis. The mean volume filtered at the three sites

ranged 9.6-12 (SD=1.0-2.5) m3. Sample collections at the three sites took place every six days,

with a sampling duration of - 24 hr (Table 1). The sampling media for trace elements was

Millipore HA mixed cellulose filters (47 mm diameter, 0.45 Ilm pore size) (Millipore Corp.,

Bedford, MA) that were pre-cleaned with successive hydrofluoric and hydrochloric acids

(Maring et al., 1989). Sample loading on and unloading from polycarbonate filter folders was

5 .



exclusively restricted to clean-room procedures. All samples were kept refrigerated until

analyses except for the period of shipment between sampling sites and the laboratory at Rutgers

University.

2. CHEMICAL ANALYSIS:

The concentrations of AI, Cd, Cr, Cu, Fe, Ni, Pb, Sb, V and Zn associated with PM2.5

particulate matter were determined on a magnetic sector inductively coupled plasma mass

spectrometer (ELEMENT, Finnigan MAT, Bremen, Germany) at the Institute of Marine and

-- - --~- CoastarSciences, Rutgers -tJniv~-rsity-.-Samples-analyzed-in-the-solution-phase-were-digested-~----

using strong mineral acids. One quarter of each sample filter (total area of 4.3 cm2
) was placed in

a 15-ml Teflon screw-cap vial (Savillex Corp., MN) and a mixture of Optima grade HN03/HF

(Seastar Chemicals, Inc., British Columbia, Canada) was added to each vial. Complete

dissolution of samples was achieved after a period of leach at room temperature and 4 hrs

digestion on a hot plate at 140C followed with evaporation to near dryness in a Class 100 HEPA

flow bench. Samples were then redissolved for analysis with 20 ilL Optima HN03 and diluted

with deionized/distilled water to a fmal acid strength of ~2%HN03.

The ELEMENT has three resolution (R=M (dMr1
) at 10% peak height) settings: low

resolution (LR where R=300), medium resolution (MR where R=4300), and high resolution (HR

where R=9300). For this application, which was similar to the analysis of digested filtered

marine particulate samples, low- and medium- resolution settings were selected (Cullen et aI.,

2001). To calculate the concentrations of the target elements in unknown samples, before each

analytical run, external calibration curves were constructed from serial dilutions of a multi-

element standard (High Purity Standards, Charleston, sq. Raw intensities were normalized to
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the initial sensitivity for In in each resolution and corrected for instrument blank. Slopes

(correlation coefficients of r >-0.999) for the external standard curve were computed for all

elements (cps ppb-1) and used to calculate the concentration in unknown samples. The final

concentrations were corrected with combined reagent and filter blanks. To evaluate potential

matrix effects 10 samples were spiked with a known concentration of the analytes of interest.

Recovery of spiked elements ranged from 94 - 109 (± 6-14) %. The accuracy of the analytical

procedure was further assessed using Urban Particulate Matter #1648, a Standard Reference

Material of National Institute of Standards and Technology (NIST, Gaithersburg, MD). The

~~- -~--- ~.~---

recovery of the target elements ranged between 93-106%, and the average precision determined

from sample splits and duplicate digest aliquots averaged from 1.3 - 2.9% for all target elements.

The overall average uncertainty associated with air concentrations was 5:7%.

RESULTS AND DISCUSSIONS

1. SPATIAL VARIATIONS:

The ambient concentrations of pollution-derived trace elements at a specific location are

largely dependent upon the distance from their sources, in general, reflecting the impacts of

point-source emissions and the removal processes. However, it is not clear if such a spatial

pattern holds for sites that are close to each other and are all located within the "source region."

Figure 2 presents the comparisons of the average concentrations of selected trace elements

associated with PM2.5 aerosol particles at Sandy Hook, New Brunswick, and Liberty Science

Center. Obvious spatial variations were observed in the ambient levels of trace elements, with

higher concentrations at the Liberty Science Center site than at the other two sites, and the

concentrations of trace elements at Sandy Hook in general appeared to be the lowest. For

example, the average ambient concentrations (standard deviation in parentheses) of Pb were 7.9
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(5.4)-ng m-3 at the Liberty Science Center, 6.6 (6.5) ng m-3 at New Brunswick, and 4.9 (3.6)

ng m-3 at Sandy Hook. In the case of Cu, the average concentrations were 17 (16) ng m.3 at the

Liberty Science Center, 7.3 (4.0) ng m-3 at New Brunswick, and 4.7 (5.4) ng m-3 at Sandy Hook.

A further analysis using Student-Newman-Keuls(SNK) test on three datasets reveals that the

concentrations of most elements at Liberty Science Center are significantly higher than those at

other two sites (Table 2), suggesting that the LSC site is more influenced by pollution emissions.

This spatial concentration gradient with a decrease toward the coast could be largely due

to the dilution of the urban air with the clean marine. Using radionuclide tracers, Kim and

colleagues found that the intrusion of pristine marine air could contribute to relatively low

concentrations of 21°Pb and stable Pb relative to 7Be as observed on the upper eastern shore of

Chesapeake Bay (2000a). In addition, dry deposition of aerosol particles along the path of air

masses moving away from point sources could also be an important mechanism for the removal

of trace elements (Chester et aI., 1994), which could contribute to the observed spatial

concentration gradient.

Similar spatial patterns for aerosols were also found from other studies on coastal regions.

Wu et al. (1994) measured the concentrations of trace elements in aerosols at two locations, the

Wye site in northern Chesapeake Bay, and the Elms site in central Chesapeake Bay. They found

that concentrations of most elements are more often significantly elevated at Wye than at Elms,

attributed to the Wye site receiving greater influence of pollutant sources in Baltimore. This

spatial concentration pattern may have direct effects on atmospheric deposition, resulting in a

similar deposition gradient. Scudlark et al (1994) compared the results from precipitation

measurements at the two sites and concluded that wet deposition fluxes of AI, As, Cd, Cr, Cu,

Fe, Mn, Ni, Se and Zn are higher at Wye than those at Elms. A recent study conducted in the
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same-region by Kim et al. (2000b) shows that wet deposition fluxes at Stillpond in northern

Chesapeake Bay are higher than at Lewes, a remote site on the mid-Atlantic coast. Over the

North Sea, the observed average concentrations of In, Cu, and Pb in aerosols at a Kiel Bight site

are higher than those at several southern sites in the same region, attributed to proximity to urban

sources (Chester et aI., 1994). These studies suggest that the general phenomenon of decreasing

elemental concentrations with distance from a regional point source may be accentuated in coastal

areas due to proximity ofclean marine air masses. These spatial characteristics of trace elements

in the ambient air would have direct impacts on the magnitudes and distributions of the fluxes of

trace elements at different locations.

2. TEMPORAL VARIATION:

To investigate the temporal patterns of trace elements in PM2.s particulate matter in the

area, we present the atmospheric concentrations of six elements (Sb, Ni, Cu, Cd, Pb, and In) as a

function of time, focusing on samples collected at Sandy Hook, the primary site. The

atmospheric concentrations of these elements varied dramatically on a weekly basis as indicated

in Figure 3. The concentrations ranged from 0.85 - 36 ng m-3 for Cu, 0.26 - 18 ng m-3 for Ni,

0.080 - 2.6 ng m-3 for Sb, and 1.4 - 87 ng m-3 for In. Among a variety of factors affecting

temporal concentration variations for aerosol trace elements at a specific location are wind

direction, precipitation frequency which can drive removal fluxes, changes in source emission

strength with time, as well as changes in aerosol particle-size distributions that affect their

atmospheric residence time.

Despite the dramatic shifts in the weekly concentration levels of trace elements at this

location, however, seasonal cycles were not clearly observed. This suggests that the atmospheric
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concentrations of these elements on PM 2.5 particles are not very sensitive to the seasonal

variation ofambient conditions such as temperature. A similar result was obtained in the North

Sea where trace element concentrations do not change dramatically during different sampling

periods (Baeyens and Dedeurwaerder, 1991). However, the dramatic changes in daily

concentrations could be affected by variation of emission rates, wind dynamics, precipitation

episodes, etc. Over the North Sea, the atmospheric loading of particulate trace metals is affected

by different wind sectors (Baeyens and Dedeurwaerder, 1991). Over Chesapeake Bay,

precipitation scavenging could exponentially remove atmospheric 7Be, 21Opb, and to a lesser

extent stable Pb (Kim et al., 2000a). Due to mixed influences of different processes on the

loading of atmospheric trace elements, more intense sampling than the every-six-day sampling

approach used in this study would be more appropriate to interpret temporal variation of trace

elements with meteorological episodes.

Another feature revealed in Figure 3 is that the elemental concentrations were strongly

covariant throughout the sampling period. For example, the concentration variations of Cd, Pb,

and Zn are almost in phase. This co-varying weekly pattern suggests that their levels in the

ambient air were controlled more or less by similar processes and certain elements are likely

attributed to the same sources.

3. SOURCES OF TRACE ELEMENTS:

(1) Enrichment Factor:

The crustal enrichment factor method has commonly been used as a first step in

attempting to evaluate the strength of the crustal and non-crustal sources (Gao et aI., 1992). The

enrichment factor for any element X relative to crustal material is defined by:
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EF crust, X = (XIY) air / (XIY) crust

Where EF crust, x is the enrichment factor of X, Y is a reference element for crustal material and

(XIY) air is the concentration ratio of X to Y in the aerosol sample, and (XN) crust is the average

concentration ratio ofX to Y in the crust. If EF crust, x approaches unity, crustal soils are likely

the predominant source for element X. Operationally, given local variation in soil composition, if

EF crust, x is > 5, the element X may have a significant fraction contributed by noncrustal sources.

To determine the strength of crustal and non-crustal sources for trace elements associated

with PM2.5 particles, the enrichment factor was calculated for each element based on samples

collected at three sites and presented in Figure 4. We use aluminum (AI) as the reference element

in this study based on chemical composition of the earth crust (Taylor and McLennan, 1985),

assuming minor contributions of pollutant AI. Figure 4 indicates that the atmospheric

concentrations of Cd, Cr, Cu, Ni, Pb, Sb, V, and"Zn in PM2.5 fine particles are 50 to 10000 times

higher than those expected from crustal soil. The high enrichment suggests that the dominant

sources for these elements are non-crustal and a variety of pollution emissions may contribute to

their loading in the ambient air. With very similar patterns for enrichment factors at all three

locations (Fig. 4), pollution emissions clearly impact the entire NY-NJ harbor area. Most of the

elements at the Sandy Hook site are relatively less enriched than at the other two sites, except for

Cr and V. Noncrustal Cr likely reflects a variety of pollution sources, in particular coal

combustion and sewage sludge incineration (Nriagu and Pacyna, 1988). Noncrustal V is primarily

from the combustion of heavy fuel oil (Zoller et aI., 1973; Rahn and Lowenthal, 1984). We

speculate that there could be more oil industry and waste incineration activities occurring near

Sandy Hook. On the other hand, the enrichment factors for Zn and Pb at Liberty Science Center
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are lower than at the other two locations, although the absolute concentrations of these two

elements are higher. Simple calculations of the crustal fraction using the mean concentrations in

Table 2 and mean crustal composition (Tayler and McLennan, 1985) indicate that crustal Pb only

accounts for -0.13% of the total and crustal Zn accounts for -0.14% at all three sites. Therefore

we cannot speculate that the crustal source could play even a minor role on the air loading of Pb

and Zn in the area.

(2) Factor Analysis:

To further identify common sources for pollution-derived trace elements over the NY-NJ

Harbor Bight, we applied factor analysis to the combined trace element concentration data

obtained at Sandy Hook, Liberty Science Center, and New Brunswick. This analyses was

conducted using Varimax rotated principal component analysis, with three factors or components

being extracted which describe groups of trace elements with different sources (Table 3). We did

not consider this analysis for individual sites because the reliability of the technique is dependent

on sample size. The commonalties for individual elements range from 0.86 (for Zn) to over 0.9

for the remaining 9 elements considered (Sb, Cd, V, Ni, Pb, Cu, AI, Fe, Cr). This indicates the

fact that the three component solutions are quite satisfactory, explaining 94% of the variance.

These factors clearly indicate the different source components for trace elements over the region.

The first factor that explains the most of the variance (72%) has high loading of all

elements investigated with the exception of Al and Fe. It represents the main types of the

pollution sources in the region, most likely waste incinerators (Sb, Cd, Pb, Cr, Zn), oil burning

(V, Ni), and pyrometallurgical non-ferrous metal production (Pb) (Nriagu and Pacyna, 1988).

These sources could contribute significantly to the loadings of the elements in our study region.

Chemical mass balance calculations suggest that over Chesapeake Bay, incinerators are the

12
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princ1pal sources of air loadings of Cr (-80%), Cd (-80%), Sb (--60%) and Zn (-75%), oil

combustion contributes to -80% of the total V loading, and atmospheric Pb is primarily derived

from incineration as well as motor vehicles (Wu et al., 1994). These sources not only affect the

regional air loadings of the elements, their impacts can reach far over the ocean. Arimoto and

colleagues (1995) reported that noncrustal V observed at Bennuda is primarily attributed to

pollution emission from heavy fuel oil. However, the difficulties to separate this complex

pollution into individual components are likely related to the timescales of variation in source

emissions and underlying physical processes relative to the sampling intervals. For example,

source variability and the meteorological processes likely have short characteristic time constants

that are averaged over the 24 hr samplmg intervals.

Interestingly, a high loading is found for Fe in Factor 2 associated with Zn. Atmospheric

Fe is commonly considered as crustal element, and its current association with Zn suggests that

pollution emissions, in particular incineration and fossil fuel combustion (Nriagu and Pacyna,

1988), may contribute to atmospheric Fe in the region, in addition to crustal soil. Results from

the Mediterranean region suggest that atmospheric Fe is enriched relative to its crustal abundance

due to the influence of pollution emissions in the region (Kubilay et aI., 2000). Over the North

Sea, Fe associated with aerosols is found to be moderately enriched relative to the average crustal

composition (Baeyens and Dedeurwaerder, 1991). A recent study conducted at a coastal site in

China also shows that atmospheric Fe is enriched in fine aerosol particles, attributed to either fly

ash from coal combustion or natural origin (Gao and Anderson, 2001). Thus anthropogenic

emissions may perturb the natural cycle of certain crustal elements such as Fe. However, it

remains a challenge at present to quantitatively separate atmospheric Fe of pollution origin from

that of crustal origin.

13



· The third factor is solely related to AI. This is consistent with the lack of correlation

found between Al and the rest of the elements in this study. This may suggest that crustal soil is

the dominant source for Al in fme suspended particulate matter at this location, either due to

episodic presence of cmstal substances brought to the area from the distant sources or

resuspended local soil. This is consistent with the estimate by Wu et al (1994) that about 80%

of the atmospheric Al over Chesapeake Bay are derived from soil.

A correlation matrix for all elements combined from three locations is shown in Table 4.

Results show that most elements measured in the fme fraction of the NY-NJ aerosols are highly

correlated with each other, suggesting well mixed components clearly originating from different

sources and or from multiple similar sources.

4. ESTIMATES OF DRY DEPOSITION FLUXES:

We used a dry deposition model to estimate the atmospheric input of trace elements

through particle dry deposition. In this model, the dry deposition flux was calculated as the

product of the measured atmospheric concentration of an element and a dry deposition velocity.

We used the annual average atmospheric concentrations obtained at Sandy Hook to estimate the

level of the annual dry deposition fluxes of the target elements. Based on considerations of dry

deposition velocities used in several coastal regions (Baker et aI., 1997; Chester et aI., 1994;

Church et al., 1984; Gao et aI., 1992; Holsen et al., 1997; Yang et aI., 1996; Quinn et aI., 1992),

we chose 0.1 cm/s and 0.5 cm/s as the lower and upper values for dry deposition velocities for

pollution-derived elements (Table 5). However, due to the fact that the actual dry deposition

velocities may vary dramatically under different meteorological conditions (Chester et al., 1994),

the fluxes obtained using this approach should involve substantial uncertainties and could only

serve as first approximates.
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Results indicate that the magnitudes of the dry deposition fluxes of most elements to this

area are comparable to those in nearby coastal regions, such as the Chesapeake Bay (Baker et at,

1997). For example, the dry deposition fluxes for Pb at SH ranged from 0.15 mg m-2 yr- l to 0.76

mg m-2 yr- I• In the Chesapeake Bay, the Pb flux averaged 0.69 mg m-2 yrl
• In the case ofCu, the

dry deposition fluxes at SH were from 0.15 mg m-2 yr- I to 0.73 mg m-2 yr- l
, similar to the value

of 0.34 mg m-2 yr- l in the Chesapeake Bay. It is worth mentioning, however, that the results

from the Chesapeake Bay were obtained during the period of 1990-1992, approximately 7 years

earlier than this study. In addition, the dry deposition fluxes of trace elements in this work were

derived from PM2.5 samples only, a portion of the total particulate matter. Therefore further

evaluation of the present levels of the total dry deposition fluxes of trace elements to the NY-NJ

harbor estuary should be taken cautiously. Considering pollution-derived elements are primarily

associated with submicrometer aerosol particles, dry deposition of trace elements associated with

PM2.5 from this study may represent a significant portion of the total atmospheric dry

deposition to the NY-NJ harbor estuary.
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FIGURE CAPTIONS:

Figure 1. Map of the New York (NY) - New Jersey (NJ) Harbor Bight and the sampling sites,

modified from The National Atlas, USGS.

Figure 2. Ambient concentrations of trace elements at three locations: (1) the Liberty Science

Center (LSC), (2) New Brunswick (NB), and (3) Sandy Hook (SR). Number of

samples analyzed for each location: LSC = 42; NB = 59; SH = 58. The results are

presented by box plots. Each box encloses the 10th
, 25th

, 50th (median), 75 th
, and 90th

percentiles of the concentrations. The values above the 90th and below the 10th

percentiles are plotted as outlying open circles.

Figure 3. Seasonal variations of selected trace elements in PM2.5 samples at Sandy Hook

collected during the period of 1998 - 1999.

Figure 4. Enrichment factors of selected trace elements relative to Al for the PM2.5 samples

collected at three locations during the period of 1998 - 1999.

Table 1. Sampling summary.

Table 2.. Differences in the concentrations of trace elements in PM2.5 among three sites by

student-newman-keuls test.

Table 3.

Table 4.

Table 5.

Factor loading for trace element data combined from three sites (Sandy Hook, Liberty

Science Center, and New Brunswick).

Correlation among trace elements for PM2.5 particulate matter collected at Sandy Hook.

Atmospheric dry deposition fluxes of pollution-derived trace elements associated

with PM 2.5 to the New York-New Jersey Harbor Estuary.
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TABLE 1. Sampling infonnation at three locations.

Sites

Sandy Hook

Liberty Sci. Center

New Brunswick

Sampling Period*

1/98 - 7/99

10/98 - 1/00

1/98 - 12/99

# of Samples

59

45

62

Location Features

Coastal

Urban

Urban

* Sample collection was not continued for certain periods of time due to power failure.
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Table 2. Differences in trace element concentrations among three sites by Student-Newman-Keuls test.

Element Site N Mean (SD) SNK Grouping* P-value
(ng m·3

)

AI LSC 45 39 (28) A 0.2967
NB 61 27 (29) A
SH 59 32 (51) A

Cd LSC 45 0.34 (0.37) A 0.0001
NB 60 0.15 (0.11) B
SH 60 0.14 (0.14) B

Cr LSC 45 2.7 (3.7) A 0.0148
NB 48 1.4 (2.0) B
SH 44 1.3 (1.3) B

Cu LSC 44 17 (16) A 0.0001
NB 62 7.3 (4.0) B
SH 60 4.7 (5.4) B

Fe LSC 41 160 (110) A 0.0001
NB 62 83 (49) B
SH 60 55 (47) C

Ni LSC 45 10 (9.0) A 0.0001
NB 60 4.0 (3.6) B
SH 55 4.0 (3.8) B

Pb LSC 44 7.9 (5.4) A 0.0168
NB 58 6.6 (6.5) B,A
SH 60 4.9 (3.6) B

Sb LSC 45 2.1 (2.5) A 0.0001
NB 61 0.88 (0.52) B
SH 60 0.63 (0.52) B

V LSC 45 9.2 (8.9) A 0.0001
NB 62 3.6 (3.5) B
SH 60 5.4 (4.2) B

Zn LSC 45 29 (19) A 0.0003
NB 62 18 (15) B
SH 60 16 (15) B

*Means with the same letter are not significantly different.
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Table 3. Factor Loadings of trace element data combined from three sites
(Sandy Hook, Liberty Science Center, New Brunswick).
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Table 5. Atmospheric Dry Deposition Fluxes of Pollution-Derived Trace Elements
Associated with PM 2.5 to the New York-New Jersey Harbor Estuary

Element Mean Concentrations (SD)
ngm-3

Dry deposition Fluxes
mg m-2 yr-1

Cd 0.14 (0.14) 0.0042 - 0.021
Cr 1.3 (1.3) 0.040 - 0.20
Cu 4.7 (5.4) 0.15 - 0.73
Ni 4.0 (3.8) 0.12 - 0.62
Ph 4.9 (3.6) 0.15- 0.76
Sh 0.63 (0.52) 0.020 - 0.1 0

--~V'---------S:-4(4-:2)-------O:TT-=-0-:82Jr-------'---------

Zn 16 (15) 0.50 - 2.5
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Table 4. Correlations among trace elements combined from three sites
(Marked correlations are significanlt at p<0.05).

Element Sb Cd v Pb Ni Cu Zn Al Fe Cr

Sb 1.00 1.00 0.95 0.94 0.92 0.94 0.56 0.24 0.10 0.99
Cd 1.00 0.94 0.93 0.91 0.93 0.55 0.23 0.08 0.99

V 1.00 0.95 0.96 0.92 0.73 0.25 0.23 0.94
Pb 1.00 0.93 0.92 0.77 0.27 0.28 0.92
Ni 1.00 0.90 0.70 0.20 0.23 0.91
Cu I.OO--O:-6O-----028--0-:2~OC92

Zn 1.00 0.28 0.58 0.56
Al 1.00 0.33 0.23
Fe 1.00 0.08
Cr 1.00
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Abstract

To characterize the atmospheric dynamics and behavior of organic compounds in the NY-NJ Harbor Estuary,
atmospheric concentrations of polychlorinated biphenyls (PCBs) were measured at coastal, suburban and urban sites in
New Jersey in 1997-1999. IPCB concentrations at the suburban site varied from 86 to 2300pgm- 3 and from 84 to
1100 pg m- 3 at the coastal site. Although the temporal trends of total concentrations were significantly different at the
three sites (p < 0.01), PCB congener profiles revealed similar patterns(r2 > 0.90, p < 0.001) implicating a dominant
emission type and/or process. Temperature explained > 50% of the total variability in In[PCB] at both sites.
Atmospheric concentrations at the suburban site increased when winds blew from an eastnortheast vector, while
increased wind speeds led to a slight dilution. Wind speed and direction were not significantly correlated with the
concentrations measured at the coastal site. Temporal changes in congener distribution at the suburban site are
consistent with the preferential atmospheric removal of 3-5 Cl-biphenyls by hydroxyl radical attack with estimated
half-lives of 0.7-1.8 years. © 2001 Elsevier Science Ltd. All rights reserved.

Keywords: PCBs; Sources; Atmosphere; Degradation

1. Introduction

Urban/industrial areas are major sources of atmo
spheric polychlorinated biphenyls (PCBs) to surrounding
regions (Offenberg and Baker, 1997, 1999; Simcik et aI.,
1997). Atmospheric transport from major urban/indus
trial areas can lead to significant PCB loading to sur
rounding terrestrial and aquatic ecosystems (Hoff et aI.,
1996; Baker et aI., 1997; Hillery et aI., 1997; Bremle and
Larsson, 1997; Offenberg and Baker, 1997; Franz et aI.,
1998; Zhang et aI., 1999; Green et aI., 2000). Loading of

1 Present address: Department of Environmental Science,
IIQAB-CSIC, C/Jordi Girona 18-24, Barcelona, Catalunya,
Spain.

*Corresponding author.
E-mail address: eisenreich(!yellvsci.rutgers.edu

(S.1. Eisenreich).

atmospheric PCBs' to aquatic and terrestrial ecosystems
occurs through diffusive air-water exchange, air-vegeta
tion exchange, wet deposition (rain, snow), and dry
particle deposition. Once delivered, PCBs may be re
mobilized to the regional atmosphere by air-surface
exchange processes.

Measurements of atmospheric PCBs in the US Mid
Atlantic region are rare, with the exception of measure
ments made in the Chesapeake Bay area (e.g., Leister
and Baker, 1994; Baker et aI., 1997; Nelson et aI., 1998;
Bamford et aI., 1999; Offenberg and Baker, 1999). PCB
loading to the NY- NJ Harbor Estuary is reflected in the
contamination of sediment and water column, and dis
charges from water pollution control plants (WPCPs)
(Bopp et aI., 1981, 1998; Brown et aI., 1985; Iannuzzi
et aI., 1995; Achman et aI., 1996; Huntley et aI., 1997;
Stackelberg, 1997; Durell and Lizotte, 1998; Feng et a!.,
1998). Durell and Lizotte (1998) reported total PCB
influent concentrations from WPCPs ranging from 31 to

1352-2310/01/$- see front matter «(;'> 2001 Elsevier Science Ltd. All rights reserved.
PII: S 1 352 - 2310 (00) 00 485 - 4
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Shaded areas indicate urban 'lIrcas by population density.
Adapted m.ap ("o/ll·te.sy ('fThe Naliollal Atlas. USGS

Fig. 1. Location of the New Jersey Atmospheric Deposition
Network (NJADN) sampling sites in the vicinity of the Hudson
River Harbor Estuary.

Atmospheric samples were taken at three sites: New
Brunswick (40.48°N/74.43°W), Sandy Hook (40.46°N/
74.000 W), and Liberty Science Center (Jersey City)
(40.71°N/74.05°W), New Jersey (Fig. 1). The New Brun
swick site, operated since October 1997, is located in
a suburban area with major industry located 15 km to the
north, and in the midst of major transportation corri
dors..The Sandy Hook site, operated since February
1998, is located on a sandy barrier reef separating
Raritan Bay and the Atlantic Ocean and therefore
surrounded by water. It is influenced by urbani
industrial sources to the north and west, and any emis
sions from the surrounding water. The Liberty Science
Center (LSC) site, operated since October 1998 and in

625 ngl- 1 during normal flow (110ngl- 1 average). With
elevated concentrations in water and sediments, and
based on the chemical-physical properties of these com
pounds, atmospheric exchange and transport must play
a key role in the cycling of PCBs.

This research is part of the continuing New Jersey
Atmospheric Deposition Network (NJADN) which has
as objectives to characterize the regional atmosphere for
hazardous air pollutants, estimate atmospheric loading
to the aquatic and terrestrial ecosystems, identify and
quantify regional versus local sources and sinks, and to
identify environmental variables controlling atmospheric
concentrations of PAHs, PCBs, chlorinated pesticides,
trace metals, Hg and nutrients. This paper focuses on the
temporal and spatial trends, and dynamics of atmo
spheric PCBs in the area of the NJ-NY Harbor Estuary.

summer 1998 during a field campaign, is located in a
major urban/industrial setting 5 km west of New York
City.

Samples were collected mostly every 9th or 12th day
after August 1998 using a modified organics high-volume
air sampler (General Metal Works) for a duration of 24 h
at a calibrated flow rate of ~ 0.5 m3min -1. Quartz fiber
filters (QFFs), precombusted at 450°C overnight, were
used to capture the particulate phase and polyurethane
foam plugs (PUFs) to capture the gas phase. The PUFs
were precleaned with Alconox detergent and rinsed with
Milli-Q water. After air drying, the PUFs were further
cleaned by two consecutive 24-h Soxhlet extractions with
acetone followed by a single 24-h extraction with petro
leum ether. Subsequently, the PUFs were desiccated un
der vacuum to remove excess solvent and stored frozen in
precombusted glass jars with an aluminum foil liner.
Quartz fiber filters were injected with 3.75 ng and PUFs

2. Experimental with 37.5 ng of 3,5-dichlorobiphenyl (# 14), 2,3,5,6-
--------"'-~-'---'--~-----------------+tetnrchloT(Jbiphenyl_t_#-6~);_amt-2;_3;4;4/~6·hexachloro'~- -----

biphenyl (# 166) prior to extraction as surrogates of
extraction efficiency. Sample QFFs were Soxhlet extrac-
ted with dichloromethane (DCM) and PUFs were extrac-
ted each for 24 h with petroleum ether. The samples were
rotary evaporated (Buchi rotary evaporator) to ~ 5ml
and reduced to ~ 1ml under a gentle stream of purified
(Florisil) N2 gas. The samples were fractionated on a col-
umn containing 4.0 g of 3% water-deactivated precom-
busted alumina. The column was preconditioned with
5 ml of 2: 1 dichloromethane:hexane, followed by 15 ml
of hexane. PCBs were eluted with 13 ml of hexane, follo-
wed by 15 ml of 2: 1 dichloromethane: hexane to elute
PAHs and chlorinated pesticides. The samples were
concentrated under a stream of purified N2 gas
to ~ 1ml. Congeners 2,4,6-trichlorobiphenyl (# 30) and
2,2',3,4,4',5,6,6'-octachlorobiphenyl (# 204) were injected
into the sample extract prior to instrumental analysis as
internal standards. The samples were further concen
trated under N2 gas to a final volume of ~25).l1 for the
filter samples and '" 300 ~t1 for the PUF samples. Sam
ples were analyzed on a 5890 Hewlett-Packard gas
chromatograph with a 63Ni electron capture detector
equipped with a 60m DB-5 Hewlett-Packard capillary
column (0.25).lm thickness). The temperature program
was as follows: starting at 100°C, 10°C min -1 to 180°C,
0.7°C min -1 to 230°C, and 3.0°C min -1 to 300°C where
the temperature was held for 10.5 min. The inlet pressure
was set constant at 185 kPa.

The averaged recovered masses of IPCBs from QFFs
were 14 ± 16 ng (n = 162) for field samples, 0.55 ±
0.22 ng (11 = 9) for field blanks, and 0.48 ± 0.75 ng
(n .= 22) for the laboratory blanks. Recoveries of surro-
gate congeners # 14, # 65, and # 166 were 159 ± 119,
90 ± 13, 100 ± 14% for field samples, 100 ± 19, 91 ± 6,
95 ± 7% for field blanks, and 98 ± 19, 92 ± 13,
93 ± 11% for laboratory blanks, respectively.



P.A. Brunciak et al. / Atmospheric Environment 35 (200}) 3325-3339 3327

3. Discussion

3.1. Site comparisons

Fig. 2 shows the temporal variability in total IPCB
concentrations (gas + particulate) for the suburban (NB),
marine coastal (SH), and urban/industrial (LSC) sites
along with a temperature profile from NB. IPCB
concentrations' at the New Brunswick site were
546 ± 400 pg m - 3 and generally higher than the 450 ±
300pgm- 3 observed at SH. Comparing only common
sampling dates. the average concentration at NB was
690 ± 460 pg m - 3. The average concentration at LSC
was 1000 ± 820pgm- 3 based on 31 samples.

The averaged recovered masses from PUF adsorbents The temporal distribution of IPCB concentrations
were 330 ± 270 ng (n = 174) for field samples, 0.69 ± was significantly different between the suburban and
0.58 ng (n = 10) for field blanks, and - 0.51 ± 0.77 ng coastal-marine sites based on a paired t-test (p < 0.01),
(n = 23) for laboratory blanks. Recoveries of surrogate even though the mean concentrations are statistically
congeners # 65 and # 166 were 109 ± 39 and 96 ± 14% similar. This indicates that site-specific meteorology,
for field samples, respectively. Surrogate # 14 could not sources, arid/or sinks influence local atmospheric concen-
be applied to the field samples due to a co-eluting com- trations. IPCBs at NB exhibit significant variability
pound. Recoveries of surrogate congeners #14, #65, with concentrations varying from 63 to 2340pgm- 3 .

and # 166 were 90 ± 11, 90 ± 5, 98 ± 7% for field Likewise, IPCBs at SH exhibit variability with concen-
blanks, and 92 ± 17, 91 ± 9, 97 ± 8% for laboratory trations ranging from 91 to 1600pgm- 3

. The variability
blanks, respectively. observed at the sites is likely due to both being close to

Split PUFs were collected to assess gas-phase break- a source area (Junge. 1977). Simcik et al. (1997) reported
through. The bottom half of the split PUF contained an that atmospheric concentrations over southern Lake
average of 13% (n = 3) of the total mass. Samples were Mjchigan increased by a factor of 4 when winds were
surrogate corrected using congener 65 for congeners elut- blowing-rrom the source area of Chicago. Greater varia-
ing before congeners 110 + 77 and congener 166 was bility in atmospheric concentrations are also expected in
used for congeners eluting after congeners 110 + 77. impacted regions based on the role of temperature ex-
Samples concentrations were not corrected for field pressed in Clausius-Clapeyron plots since impacted sites
blanks or laboratory blanks. exhibit steeper slopes in In pr versus l/T plots (Wania

------MetOOd-cleteeti{)f1-H-m-i-ts--fM-9L--s}-were---defi-nea--as-t1'lfe€~t_ah,____l__9_9_8i_Reff-et-aI.,____l-9-9_8t__A-ste0p€F-s-lepe-results-i-n------

times the mean recovered mass in respective field blanks. a greater change in atmospheric concentration per unit
An instrument detection limit was defined by using an change of temperature. The Sandy Hook site is impacted
area count of 300 based on personal experience. The by nearby urban activities as mitigated by its proximity
MDL for 2:PCBs was (at NB) was - 3.7 pgm -3 in filter to the Bay and air-water exchange.
samples and 9.0 pg m - 3 in PUF samples applying an Table 1 shows comparisons of atmospheric concentra-
average air volume of 500m3. tions from this and other recent studies. IPCB concen-

The following congeners were quantified: IUPAC nos. trations in the New Jersey atmosphere are two to seven
18, 17, 16 + 32, 31, 28, 21 + 33 + 53, 22, 45, 52 + 43, 49, times higher than those reported at comparable sites.
47 + 48, 44, 37 + 42, 41 + 71. 64, 40, 74, 70 + 76, However, IPCB concentrations are less than reported
66 + 95, 91, 56 + 60 + 89, 92 + 84,101,83,97,87 + 81, by Simcik' (1998) for Chicago, IL (mean, 3100pgm- 3

).

85 + 136, 110 + 77, 82. 151. 135 + 144 + 147 + 124, Elevated atmospheric concentrations of IPCBs were
149 + 123 + 107, 118, 146, 153 + 132, 141, 137 + 176 + expected in coastal NJ due to the major urbanization and
130, 163 + 138. 178 + 129. 187 + 182, 183, 185, 174, 177, industrialization in this region as well as historical inputs
202 + 171 + 156,180,170 + 190,201,203 + 196, 195 + to proximate rivers and estuaries. Rather unexpectedly,
208, 194,206. the coastal site also showed elevated mean atmospheric

Meteorological data were obtained from Newark concentrations that are statistically similar to the mean
International Airport located 35 km north of the New concentrations in New Brunswick. Concentrations are
Brunswick site and from John F. Kennedy Airport elevated at SH due to the relative closeness of major
located 15 km north-northeast of the Sandy Hook site. urban/iridustrial centers to the north and west, as well as

volatilization from the Raritan Bay, despite ventilation
by clean marine air.

Individual gas-phase PCB congener concentrations in
Table 1 show that the highest values were measured at
LSC site in the midst of the industrial zone. Concentra
tions at NB and SH were identical for many congeners,
perhaps driven by the larger number of winter samples
averaged for NB.

The particulate phase (Table 1) constituted 0.2-44% of
the total PCB mass based on all samples. Samples with
a large percentage in the particulate phase were collected
during winter when atmospheric concentrations and
temperatures were low, and back trajectories indicated
air masses from Canada. Particulate PCBs were high
est at LSC at 58 ± 40 pg m- 3 followed by NB 20 ±
16pgm- 3 and SH 12 ± 8pgm- 3, in the approximate
relationship to -gas-phase concentrations. These
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Fig. 2. Atmospheric 2:PCB concentrations (gas + particulate) at New Brunswick, Sandy Hook, and Liberty Science Center starting
October 1997. .

concentrations are lower than values reported by Simcik
et al. (1997) for Chicago (116 pg m - 3), but greater than
concentrations reported in the Great Lakes area
(4.7-8.8 pg m - 3) (Hoff et aI., 1996).

3.2. Congener profiles

Fig. 3 shows the average congener profiles of the atmo-
. spheric gas phase and composite profile (n = 4) dissolved
phase PCBs taken during a July 1998 field campaign (see
Lohmann et aI., 2000; Brunciak et aI., 2000) in the
NY-NJ Harbor Estuary (Fig. 1). Each bar represents the
mean concentration ± 1 SD of a PCB congener for all
samples. The New Brunswick profile includes samples
from October 1997 to May 1999, the Sandy Hook profile
includes samples from February 1998 to February 1999,
and the Liberty Science Center profile includes data from
July 1998, and from October 1998 to May 1999. PCB

congener concentrations amongst the sites are statist
ically similar (1'2 ;;:. 0.92; p < 0.001) even though the tem
poral distributions of concentrations between the sites
are significantly different as mentioned above (Table 1,
Fig. 2). These results are consistent with the hypothesis
that atmospheric PCBs derive from a dominant source
type/area and process(es) in the region, and that temper
ature, wind direction and speed, and distance from the
source(s) are forcing the absolute concentrations. The
congener profiles may change seasonally due to differ
ences in source profiles. New Brunswick atmospheric
concentrations may reflect a greater contribution from
air-terrestrial exchange, whereas air-water exchange
may be more important at Sandy Hook. However, pro
files of IPCB air concentrations at New Brunswick and
Sandy Hook based on seasonal averages are statistically
the same indicating a dominant source(s) type and/or set
of environmental processes.

c .
'-.J



Table 1
Comparison of atmospheric 2:PCB concentrations"

Concentrations New Bruns\\ick New Bruns\\ick Sandy Hook Sandy Hook Liberty Science Liberty Science Hazelrigg, Northern Chi!'go, Aler~ Canada Sturgeon PL., Southern Egbert, ON,
(pgm -'I (gas){n = 92) (parlicle) (gas) (panicle) Center (gas) Cenler (particle) UK" Chesapeake Bay ILd (May-Sep)' NY' Chesapeake Bay Canada"

(n = 90) (n = 52) (n = 50) (n = 31) (n = 27) (gas)'. (gas)'

18 39.2 0.9 33.8 0.7 75.5 1.5 19.9 1911 5.1 20 4.5 6.6
16 + 32 46.3 1.1 30.2 0.6 83.8 1.7 25.4 204 0.8 5.9 8.8
28 28.3 0.5 20.1 0.5 57.8 1.7 24.7 62.9' 432~ 1.3 6.0 16
52 + 43 30.9 0.8 30.6 0.8 56.0 2.7 18.4 15.8 9~~.7 1.8 16 7.7 16
41 + 71 9.1 0.3 9.6 0.3 21.8 1.0 19.3 11 0.3 5.2 2.3
66 + 95 42.9 2.1 38.2 1.2 75.4 3.9 33.3 30 1.6 7.8 6.5
101 16.1 0.8 13.5 0.5 26.5 1.8 6.5 6.8 51.4 0.89 10 4.8 6.4
87 + 81 8.1 0.5 6.6 0.4 12.6 1.3 3.7 2~.1 0.27 3.8 2
110 + 77 17.3 1.1 13.5 0.6 25.0 2.6 7.9 9q.? 0.65 7.1 4
149 + 123 + 107 5.9 0.6 5.2 0.4 10.2 1.8 7.1 lr 0.90 6.6 2.8
153 + 132 5.4 0.9 5.2 0.5 10.4 2.5 1.7 10.1 7,.9 0.77 10,2 3.2
163 + 138 6.0 1.3 5.0 0.9 9.9 3.9 1.5 4.4 4~.8 0.47 5.9 2.8
187 + 182 2.0 0.3 2.1 0.2 2.6 0.8 2.3 j'l.8 0.39 2.7 1.7
174 0.9 0.4 0.7 0,2 1.7 0.8 1.8.9 0.14 1.7 0.92
180 1.2 0.6 1.0 0.4 2.1 2.0 11 .4 0.55 2.7 1.1

Sum 526 ± 395 20 ± 16 439 ± 303 12 ± 8 960 ± 802 58 ± 40 164 510 310 33 370 210 200

"Includes #31.
bLee and Jones (1999).
eNelson (1998).
dSimcik (1998).
eStern et al. (1997).
f Hoff et al. (1996).
gLeister (1993).
hHoff et al. (1992).
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Fig. 3. Gas-phase congener profiles from New Brunswick, Sandy Hook, and Liberty Science Center. Dissolved phase congener profile
from Hudson River Estuary also shown (Brunciak et aI., 2000). Each bar represents an averaged concentration measured over the
sampling period.

The correlations between the atmospheric gas phase
and the aquaticdissoived phase profiles reveal the po
tential importance of air-water exchange. The Hudson
River and several surrounding rivers have high sediment
and water column concentrations of :LPCBs (Bopp et aI.,

1981, 1982; Brown et aI., 1985; Iannuzzi et al., 1995;
Achman etal., 1996; Stackelberg, 1997). Volatilization
fr~m these rivers and the lower estuary are likely impor
tant sources to the atmosphere (Farley et al., 1999;
Brunciak et aI., 2000).
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Fig. 4. Same as Fig. 3 except particulate phase congener profile comparison.

Particulate phase congener profiles exhibited consider
able variability both between sampling days and between
sampling sites. This is likely due to the heterogeneity of
sources of atmospheric particles as well as frequent non
detection of PCB congeners. However, the congener pat
terns are well correlated with each other (r 2 ~ 0.65,
p < 0.001) (Fig. 4). This indicates that PCBs are being
similarly sorbed onto particles even though the chemical
and physical properties of the particles may be different
from site to site.

Congener profiles revealed similar patterns among the
three sites. However, the congener profiles change over
time as a result of loss processes (discussed later). Group
ing PCBs according to homologues and examining.tem
poral trends provide an easier alternative compared to
examining congener specific temporal trends.

3.3. Temporal trends ofhomologue profiles

The PCB homologue profiles normalized to total PCB
mass are shown in Fig. 5, where each bar represents
a homologue fraction of the total mass for a single
gas-phase sample. The trichlorobiphenyls and tetra'ch
lorobiphenyls constituted 70-90% of the total PCB mass
in all samples. Fig. 5 shows that at NB, the fraction of
trichlorobiphenyls decreases over time, but the fraction
of pentachlorobiphenyls increases over time, a phenom
enon not observed in the Sandy Hook data. Fig. 6 quan
tifies homologue trends at New Brunswick as a function
of time and temperature.

Fig. 6 shows the trends of PCB homologue' fractions
as, a function of time and temperature at the New
Brunswick site for which the most data exist. The plots
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Fig. 5. Mass normalized total PCB homologue distributions at
the New Brunswick and Sandy Hook sites. Each bar represents
the contribution to a homologue group from a single sample.

show that the fraction of trichlorobiphenyls decrease on
a relative basis as a function of time while the fraction of
pentachlorobiphenyls increase with time. This can be
viewed as a "teeter-totter" effect whereby a decrease in
one fraction of the total mass (in this case the fraction of
trichlorobiphenyls), must be balanced by an increase in
another fraction (in this case the ftaction of pentach
lorobiphenyls). This trend was not observed in the Sandy
Hook data. Fig. 6 also shows that the fractions of hexa
through octachlorobiphenyls are highly correlated with
temperature, but not with time. These data suggest that
the PCB congener pattern with time changes by a process
that affects primarily the lower molecular weight con
geners, but not the higher molecular weight congeners.
Table 2 lists the change in homologue profiles during the
sampling periods at New Brunswick. The fraction of
trichlorobiphenyls decreased by 14% and the fraction
of pentachlorobiphenyls increased by 8% from October
1997 to May 1999, a change in homologue distribution
that cannot be attributed to temperature variations. To
simulate the effects of temperature on the fraction of
homologue distributions, sub-cooled liquid vapor pres
sures (P£) of PCB homologues were calculated at 273
and 300 Kandconverted into relative concentrations
(Falconer and Bidleman, 1994) (Table 2). The changes in
fractions of total mass due to temperature alone are

\-../

,-

\ or"
; \.J

(1)

relatively small compared to the results in this study (6%
for the fraction of trichlorobjphenyls based on temper
ature versus 14% found in this study) and provides
further evidence that temperature changes cannot repro
duce the observed profile trends for the tri- through
pentachlorobiphenyls.

Another method was used to delineate the temporal
trend of homologue distributions by removing the effects
of temperature on homologue profiles. Homologue con
centrations were converted to partial pressures then Qor
malized to a baseline temperature of 288 K as in other
studies (Cortes et aI., 1998, Simcik et aI., 1999) using the
equation

[
- llH( 1 1)JP288 = Pexp -- ---

R 288 T '

,N N

L C.t:;= L (Ci.t- I - Ci .• -I"ob,.i + Ci.t~O.fob'.t-l), (2)
i=1 i=1

where Ci,t is the gas-phase concentration of PCB con
gener i through N (pg In - 3), C i•t -I is the gas-phase con
centrations of PCB congeners from the previous day
(pg m- 3), kob,.i is the fraction of Ci,t-I that is lost per day,
Ci,l=o is the gas-phase concentration from a source re
gion (pg m - 3), and fob,.t-I is the fraction of PCBs de
livered to the atmosphere. This model assumes an initial
congener distribution basedontheregressions of Fig. 6
at t = 1. The concentration of the current day (Ci,t) is
a function of the concentration of the previous day

where P288 is the partial pressure of the PCB congener at
288 K (Pa), P is the measured partial pressure (Pa), llH

---is-;-tl1eeITtnalpy of vaponzafiorr---rromFalconer ano------
Bidlemail (1994) (kJmol- I ), R is the gas constant
(O.0083145kJ mol- t K -I), and T is the average temper-
ature over the sampling period (K). The resultant slopes
of the fraction of trichlorobiphenyls versus time and
fraction of pentachlorobiphenyls versus time were
-2.3 x 10-4 and 1.3 x 10- 4, respectively, and are compa-
rable to the slopes in Fig. 6 ( - 2.3 X 10-4 and 1.4 x 10-4,
respectively). Again, temperature cannot explain the
observed trend.

The observations above suggest that there is a removal
and/or degradation process that preferentially acts on
the lower chlorinated congeners relative to the higher
chlorinated PCBs. Each homologue group has a specific
removal/degradation rate. There must also be an input of
PCBs to the atmosphere dominated by the lower chlorin
ated PCBs as would be expected by surface-air exchange
to maintain nearly constant total PCB concentrations.
The input must come from reservoirs such as aquatic and
terrestrial surfaces.

A model describing the atmospheric transforma
tion/degradation of PCBs can be described according
to Eq. (1):
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Fig. 6. PCB homologue distribution as a function of time and temperature at the New. Brunswick site.

(C i ,t-1) minus a fraction of the previous day's -concentra
tion based on preferential degradation of lower molecu
lar weight PCBs based on the observations (Ci,t -1 "obs,;)
plus an additional fraction from a source region
(Ci,t=ofobs.t-,). The vector parameter "ahs,; is adjusted
until the model matches the observed temporal trend.
This model also contributes a fraction of atmospheric
PCBs that is richer in the lower molecular weight com
pounds such as would be expected by volatilization
through the scalar parameter.fobs.t _1. This parameter was
found by adjusting the value until the modeled concen
trations remained constant. This was done because the
absolute decrease of atmospheric concentrations is

unknown. Degradation can be observed based on homo
logue profiles without knowing the absolute decrease in
concentrations.

The model was used to simulate the temporal trend of
homologue distributions in this study. PCB concentra
tions were maintained constant for calculating model
parameters because decrease in atmospheric LPCBs
were undetectable. Atmospheric lifetimes of PCBs re
ported in the literature range from 2 to 6 years. This has
been attributed to OH radical attack on gas-phase PCB
congeners and the buffering of atmospheric levels
by emissions from soils, vegetation and surface waters
(Hillery et" a!., 1997; Simcik et a!., 1999; Sweetman and
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Table 2
Comparison of normalized PCB homologue distributions (fractions of total mass) at the New Brunswick site based on observations,
vapor pressure, and m<?deling efforts

The temperature dependence of atmospheric PCB
concentrations is well documented (Hoff et aI., 1992a, b,
1998; Hornbuckle and Eisenreich, 1996;' Hillery et aI.,
1997; Honrath et aI., 1997; Wania et aI., 1998; Haugen
et aI., 1999; Lee and Jones, 1999; Simcik et aI., 1999;
Currado and Harrad, 2000). The following Clausius
Clapeyron-type expression was used to interrogate the data

where P is the partial pressure of PCBs (Pa), T is the
temperature (K), and aa and (/1 are fitting parameters.
Temperature explained 61% of the total variability of
In PCB concentrations in the atmosphere at NB and
53% of the total variability at SH (Fig. 7, Table 3).
Proximate sources yield a steeper slope of the In P};PCBS

versus l/T plots (Wania et aI., 1998; Hoff etal., 1998). In
this study, regression of In PPCBs versus l/T yielded
a slope of - 6200 ± 530 which is within the range of

(3)InP = CIo + aliT,

4. Temperature

Jones, 2000). The high variability in L:PCB concentra- assuming a 24-h average OH radical concentration of
tions and relatively short sampling time-span limit the 9.7 x 105 molecules cm - 3. Their experiments were con-
delineation of any temporal change in this study. The ducted at 323-364 K using a quartz reaction chamber

-------:;ctoc:ct;:-::a'l-=-co=cnc:cc=-=e=nLCtr=a"tl-=-o=n=-s=-w=e=re=-=m=a:=m"ta;:-'JC::n-;Oed::r::oco;;;cn::;-;s"'ta;C:;n;;-'t1;b~y;-;a~d"'Ju~s"'t -----cJ~rr~a~d~la"t"'edA-..w~ttrth.--..-a Rg lamp. More recently, Totten et al-.------

ing the input parameter.fobs,t-l' For the sake of conveni- (2000) used observed day/night differences in gas-phase
ence, the tri- to hexa-homologue groups were used concentrations in urban areas to determine atmospheric
instead of individual congeners for i through N. The lifetimes of 3-10 days. The estimated atmospheric life-
initial homologue profile was used for the contribution times in this study of 0.6-1.6 years for tri- through penta-
term c.,I=O' The parameters kobs,l (homologue specific chlorobiphenyls are' more than an order of magnitude
removal/degradation rates), and fobs,l-t (atmospheric higher than values based on laboratory measurements
contribution) are listed in Table 2 as well as the results and free energy relationships, but similar to the atmo-
from the model. The results of the model are plotted in spheric half-lives reported by Hillery et aI. (1997) and
Fig. 6 and agree with the observed trends of fractions of Simcik et al. (1999). These differences are due to remobil-
homologue groups. The observed slopes for the fractions ization of PCBs ftom various environmental compart-
of tri- and pentachlorobiphenyls were - 2.3 x 10-4 and ments, and differences in temperature and concentrations
1.4 x 10-4 as compared the modeled results of of OH radicals in the atmosphere over time. and space
- 2.2 x 10- 4 and 1.4 x 10-4 , respectively. The atmo- (Anderson and Hites, 1996; Sweetman and Jones, 2000).

spheric half-lives of PCBs were calculated by setting
.fobs,l-l equal to O.

The results of the model show that atmospheric half
lives for PCB homologues ranged from 145 days for the
trichlorobiphenyls to 460 days for the penta
chIorobiphenyls (Table 2). The model also showed that
a daily input of ~0.32% per day of "lighter" molecular
weight PCBs is needed in order to maintain L:PCB
concentrations constant. This contribution to atmo
spheric PCBs may be advected from long-range trans
port which is dominated by lower chlorinated PCBs
(Agrell et aI., 1999) or derived regionally from
"weathered" sources such as soil/vegetation-air
exchange.

Kwok et al. (1995) calculated atmospheric lifetimes of
tri- through pentachlorobiphenyls between 7 and 48 days
assuming a 24-h average atmospheric OH radical con
centrations of 8 x lOs molecules cm - 3. These calculations
were based on experiments of biphenyl through dichloro
biphenyls at 297 K using Teflon chambers irradiated
with black lamps (Kwok et aI., 1995). Anderson and Hites
(1996) calculated atmospheric lifetimes between 9 and 34
days for tri- through pentachlorobiphenyls at 298 K
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Fig. 7. Clausius-Clapeyron plots for L:PCBs for the New Brunswick and Sandy Hook data.

slopes reported for urban-industrial Bloomington, IN
(-7000 to - 6000) (Wania et aI., 1998). The Sandy Hook
regression produced a slope of - 4370 ± 580, which is
within the range of values reported for the rural/Great
Lakes, and Minnesota area (-5000. to -4000) (Wania
et aI., 1998). Based on the available samples from Liberty
Science Center (n = 31), the regression produced a slope
of - 6640 ± 910 which is indicative of emissions from
local surface sources.

Table J lists LlR.. (enthalpy of surface-air exchange)
values of individual congeners for the New Brunswick
and Sandy Hook sites. The values of LlB•• for IPCBs
from New Brunswick (52 ± 4 kJ mol- t

) are statistically
higher than at Sandy Hook (36 ± 5 kJ mol-I), but identi
cal to values from Chicago (51 ± 2kJmol- t

) (Simcik
et aI., 1999) and Birmingham, UK (53 ± 11 kJ mol- t

)

(Currado and Harrad, 2000). Both Chicago and Birmin
gham are major urban areas and the results of LlB•• for
IPCBs dictate that New Brunswick is impacted by
proximate urban centers. The LlB•• for IPCBs at Sandy
Hook are the same as the values reported for sites located
in or near bodies of water such as: Lake Superior over
water (35 ± 1 kJ mol-I) (Simcik et aI., 1999), Hazelrigg,
UK (36 ± 5 kJ mol-I) (Lee and Jones, 1999), and

Norrbyn, Sweden (38 kJ mol- I) (Agrell et aI., 1999). The
higher values of dRs" at New Brunswick versus Sandy
Hook may be due to the large seasonal temperature
change over land versus a mediated seasonal temperature
change over water. By regressing atmospheric In[PCBs]
against liT at coastal sites, one is biasing dR•• values
low. This is because land temperatures may change by
35°C while surface water temperatures may change by
only 20°C. By using land temperatures, the change in
atmospheric concentration based on land temperatures
would not be as great if surface water temperatures were
I,lsed. The regression temperature that should be used
would be a weighted mean between the air and surface
water temperature.

Table 3 also shows that enthalpies of surface-air ex
change increase with increasing degree of congener
chlorination as reported by others (Hornbuckle and
Eisenreich, 1996; Wania et aI., 1998; Simcik et aI., 1999;
Currado and Harrad, 2000). Regression of LlH•• versus
chlorine number gives a slope of 7.9 ± 1.5 kJ mol-I per
chlorine atom (/"2 ~ 0.68, p < 0.001) for New Brunswick
and 10.5 ± 1.3 kJmol- t per chlorine atom (r2 = 0.83,
p < 0.001) for Sandy Hook (15 congeners). Statistically,
these slopes are identical.



Table 3
Enthalpies of surface-air exchange (LiHs.) values from this and other studies

...,...,...,
0-

'Simcik et al. (1999).
bCurrado and Harrad (2000).
CLee and Jones (1999).
d Agrell et al. (1999)..
"Includes # 31.
fNot including #43.
"Includes # 64, not including 71.
hNot including #95.
iIncludes #90.
iNot including #81.
kNot including #77.
INot including # 123 + 107.
m Includes # 105.
"Not including # 132.
"Not including # 163.

Congener

18
16 + 32
28
52+43
41 + 71
66 + 95
101
87 + 81
110 + 77
149 + 123 + 107
153 + 132
163 + 138
187 + 182
174
180

.Total

New Brunswick

LiHs, r2

(kJmol- ' )

42 ±4 0.52
42 ± 5 0.42
51 ± 5 0.55
45. ± 5 0.52
55 ± 5 0.58
52 ± 6 0.50
56 ± 5 0.60
45 ± 5 0.52
63 ± 5 0.64
67 ± 5 0.69
64 ± 6 0.55
79 ± 5 0.70
60 ±6 0.59
77 ± 6 0.71
87 ± 6 0.69

52 ±4 0.61

Sandy Hook Chicago, ILl Birmingham, Hazelrigg, UK· Norrbyn,

(over water~ UKb LiH" LiHsa (kJ mol-I) Swedend LiH..
p LiH" r 2 p LiH.. (kJm 1-1) (kJmol- ' ) (kJmol- ' )

(kJmol- 1)

< 0.001 34 ± 5 0.44 < 0.001 22 ± 9.2 57 ± 13 28 ±7
<0.001 19 ± 6 0.21 < 0.001 40 ± 12 44 ± 12 ~

?>--
< 0.001 26 ±5 0.31 < 0.001 64 ± 21c 52 ± 12· t:ll
< 0.001 31 ± 5 0.44 < 0.001 53±W 46 ± 12f 39 ±6f i::!
< 0.001 32 ± 5 0.42 < 0.001 42 ± 9.1 44 ± 11" 33" ~.
<0.001 41 ± 5 0.54 < 0.001 49 ± 10h 48 ± 13h 57 ± 7b ~

< 0.001 36 ± 6 0.46 < 0.001 43 ± 7.4 64 ± 12; 21 ± 7 55 ~
l:>

< 0.001 40'± 5 0.54 < 0.001 51 ± 8.9i 65 ± 13i ,...
--< 0.001 39 ± 5 0.51 < 0.001 67 ± 20k 67 ± 13k 19 ± 6 :>...

< 0.001 46 ± 5 0.60 < 0.001 77 ± 131 ~
C

< 0.001 52 ± 6 0.63 < 0.001 55 ± 12m 90 ± 21" 63" {j,...
< 0.001 60 ±6 0.67 < 0.001 59 ± 13 58 ± 15 73° '"...

F;"
< 0.001 65 ± 8 0.61 < 0.001 78 ± 16 106 ± 18

~< 0.001 64 ±6 0.69 < 0.001 62 ± 5 94 ± 15 '"
< 0.001 81 ±8 0.71 < 0.001 66 ±20 112 ± 18 52

~.

'"::l
'"< 0.001 36 ± 5 0.53 < 0.001 51 ± 1.9 53 ± II 36 ± 5 38 i:'..
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The sediments and water of the lower Hudson River
Estuary are contaminated with PCBs from the upper
Hudson River, wastewater discharges and riverine in
flows. Sediments can be a significant source of IPCBs to
the atmosphere (Chiarenzelli et aI., 1996; Bremle and
Larsson, 1998; Bushart et aI., 1998) and contaminated
sediments volatilize PCBs to a greater extent when wet
compared to when dry (Chiarenzelli et aI., 1997; Bushart
et aI., 1998). Contaminated sediments exposed during
a tidal cycle may contribute to atmospheric concentra
tions. Bremle and Larsson (1997) found that decreasing
river discharge was positively correlated with increasing
water concentration. These signals suggest there may be
a correlation between river discharge and atmospheric
concentrations. Notwithstanding the general similarity
of the atmospheric variability of IPCBs, statistical anal
ysis of the flow and heights of several rivers in the region
with atmospheric IPCBs concentrations produced no
significant correlations.

(4)

4.1. Wind speed and wind direction

In Cgas = ao + at/T + (l2 In(l/u) + a3 sin(wd)

+ a4 cos(wd),

where Cgas is the gas-phase IPCB concentration
(pg m - 3), T is the temperature, u 'is the wind speed
(m s-1), and wd is the wind direction. For NB, the regres
sion gave an r2 of 0.68 (p < 0.001) at the NB site. The
coefficients were found to be ao = 27.6 ± 1.7 (p < 0.001),
a1 = - 5967 ± 492 (p < 0.001), a2 = 0.452 ± 0.147 (p <
0.005), and U3 = 0.219 ± 0.078 (p < 0.01). The a4 coeffi
cient was found not to be significant.

The regression of the NB atmospheric PCBs with
meteorological variables indicates that atmospheric con
centrations increased when the winds were blowing from
the east. Adjusting the phase angle of the wind direction
(wd + 25°) so that the sine of wind directiori would be
1 at 65°, increased the correlation slightly, and indicated
that the greatest influence was from an east-northeast
direction. Concentrations increase when winds derive
from the New York Metropolitan area (northeast) since
this area is significantly impacted by PCBs (Bopp et aI.,
1981; Iannuzzi et aI., 1995; Huntley et aI., 1997; Durell

and Lizotte, 1998). The elevated concentrations found at
the Liberty Science Center site also support this hypo-

Increasing wind speed causes a dilution-of atmospheric thesis.
concentrations (Haugen et aI., 1999; Lee and Jones, 1999). Using Eq. (3) for the regression of the ,Sandy Hook
Regression of the In gas-phase PCBs versus the In wind data revealed that temperature was the only significant
speed gave a ,,2 of 0.15 (p < 0.001) at the New Brunswick variable influencing the concentrations at this site. Local
site. The regression of wind speed against concentration meteorological conditions that are not reflected in the
was not significant for the Sandy Hook data (r2 = 0.028, meteorological data may be important. Complex interac-
p = 0.23). Increased wind speed leads to greater atmo- tions such as sea breezes, marine aerosols, and air-water
spheric mixing (Arya, 1988). For example, low mixing exchange may influence total atmospheric concentra-
heights such as those associated with an inversion layer tions, but the present lack of information on these effects
reflect lower wind speeds and lead to higher ground limits further analysis. At Liberty Science Center, tem-
concentrations. As the wind speed increases, there is perature was the only significant meteorological variable.
greater shear and turbulence (Leahey et aI., 1996) also Further work is needed to determine long-term trends
leading to a greater mixing of the atmosphere. During of atmospheric PCB concentrations in this region.
periods of convective mixing, such as on warm summer Simcik et al. (1999) have reported total atmospheric
days, turbulence caused by wmm "bubbles" of air rising PCBs half-lives ranging from 2.8 to 3.3 years. Due to the
from the ground lead to diluted concentrations. great variability in concentrations and relatively short

Air masses flowing across a PCB source area lead sampling time scale, no decrease in atmospheric concen-
-----te-emissi&lls_anEl-subse~enHy-lHghep-atmespftefie-oon---tlatmns-was-observab!e;-However;_a_shiftin-homoto/:;mume~------

centrations. The importance of wind direction on distributions was observed which is indicative of hy-
atmospheric concentrations has been observed in several droxyl radical attack. Future data from the Liberty
studies (Hornbuckle et al., 1993; Simcik et aI., 1997; Science Center site will provide valuable information on
Offenberg and Baker, 1999; Zhang et aI., 1999; Currado possible sources and sinks.
and Harrad, 2000). For example, Simcik et al. (1997)
reported a four-fold increase in atmospheric PCBs over
Southern Lake Michigan when winds were blowing from
a vector between Evanston, IL and Gary, IN. A similar
four-fold increase in atmospheric concentrations was ob
served in the Chesapeake Bay (Offenberg and Baker,
1999) when winds blew from Baltimore. A multiple linear
regression of the form below may describe the effect of
wind speed:
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Concentrations of polycyclic aromatic hydrocarbons
(PAHs) were measured in the coastal NewJersey atmosphere
as part of the New Jersey Atmospheric Deposition
Network (NJADN). PAH results from the first year of
atmospheric sampling (Oct 1997-0ct 1998) at a suburban
site near New Brunswick, NJ and a coastal site at
Sandy Hook, NJ are presented. PAHs (36) were analyzed
at both sites including phenanthrene and benzo[a]pyrene
whose concentrations ranged from 0.74 to 20.9 ng/m3

and 0.0020 to 0.62 ng/m3, respectively. PAH concentrations
at the suburban site were 2x higher than concentrations
measured at the coastal site. consistent with the closer
proximity of NB to urban/industrial regions than SH. The
seasonal trends of particulate PAH concentrations indicate
that PAH sources such as fuel consumption for domestic
heating and vehicular traffic drive their seasonal occur
rence. While gaseous concentrations of methylated
phenanthrenes and pyrene were higher during the winter
and similar to high molecular weight PAHs, phenanthrene
and f1uoranthene show the opposite seasonal trend with
concentrations peaking in the summer months. Because
temperature accounted for less than 25% of the variability
in atmospheric concentrations, seasonal variability could
not be attributed to temperature-controlled air-surface
exchange. PAH concentr.ations in the New Jersey coastal
atmosphere indicate the importance of local and regional
sources originating from urban/industrial areas to the N, NE,
and to the SW.

Introduction
Polycyclic aromatic hydrocarbons (pAHs) are ubiquitous
compounds containing two to eight rings that arise from
the incomplete combustion of fossil fuels and wood. Forest
fires and volcanoes contribute to the PAH burden, but by
far, anthropogenic sources are responsible for the majority
of the PAH input to the atmosphere, which in turn contrib
utes to depositional loadings to aquatic and terrestrial sys
tems (I-6). The largest anthropogenic sources of PAHs
are vehicular emissions from both gasoline and diesel
powered vehicles, coal and oil combustion, petroleum
refining, natural gas consumption, and municipal and
industrial incinerators (7, 8). Once they enter the atmosphere,
PAHs redistribute between the gas and particle phases
(9-11) and are subject to removal mechanisms such as
oxidative and photolytic reactions and wetand dry deposition
(3, 7, 12-14).
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The carcinogenic nature ofPAHs in conjunctionwith their
continual and widespread atmospheric emission has led to
intense study ofthese compounds particularly in urban and/
or industrial areas (I-3, 5-7, 15, 16). Because the NY/NJ
metropolitan area lacks a comprehensive database for PAH
concentrations as well as other hazardous air pollutants
(HAPs), the New Jersey Atmospheric Deposition Network
(NJADN) was founded in 1997. NJADN was established to
quantify the occurrence and fluxes of PAHs and other HAPs
to the lower Hudson River Estuary and to apportion source
contributions where possible. The objectives of this paper
are (1) to assess the spatial and temporal variability of PAH
concentrations in the NewJersey coastal atmosphere as part
of NlADN and (2) to study the influence of environmental
parameters such as temperature and air mass movement on
PAH concentrations in the New Jersey coastal atmosphere
of the Mid-Atlantic region.

Methodology
Sampling and Site Characterization. Air samples were
collected at New Brunswick, NJ (40.48°NI74.43°W) beginning
October 1997 and at Sandy Hook, NJ (40.46°NI74.00°W)
beginning February 1998 (Figure 1). New Brunswick is a
suburban site in close proximity to major traffic arteries
including the New Jersey Turnpike and the Garden State
Parkway. Sandy Hook is located at the tip of a peninsula
extending into the Lower Hudson River Estuary/Atlantic
Ocean approximately 10 km south of New York City and 30
km southeast of the Newark/Jersey City urban/industrial
complex.

Sampling occurred for 24 h every sixth day from October
1997 to August 1998 (77 samples) and every ninth day
thereafter (8 samples). At each site, Modified General Metal
Works Hi-volume air samplers operated ata calibrated airflow
rate of ~500 L/min. The particulate phase was captured on
precombusted (20.3 x 25.4 cm) quartz fiber filters (QFF) ,
and the gas phase was captured on 10 cm medium-density
polyurethane foam (PUF).

Sample Processing. Prior to sampling, the PUFs were
hand~washedwith Alconox detergent and rinsed with Milli-Q
water followed by acetone. The prewashed PUFs were
extracted in Soxhlet units for 24 h in acetone followed by 24
h in petroleum ether after which they were placed into
vacuum desiccators for approximately 48 h to evaporate any
residual solvent. The PUFs were then transferred to pre
cleaned glass jars covered with aluminum foil, sealed, and
stored at 4 °C until sampling.

The QFFs were individually wrapped in aluminum foil
and precombusted at 450°C for 6 h. The QFFs were
preweighed in a temperature and humidity controlled room,
wrapped securely in aluminum foil envelopes, and stored in
plastic bags at 4 °C until sampling. After sampling, the QFFs
were folded and sealed in aluminum foil envelopes until
weighing for determination of total suspended particulate
mass (TSP).

All sampleswere spiked with 100,uL ofsurrogate standard
containing anthracene-dlO, fluoranthene-dlO, and benzo[e]
pyrene-dl2 and extracted in Soxhlet apparati for 24 h, the
PUFs in petroleum ether and the QFFs in dichloromethane.
The sample extractswere concentrated by rotary evaporation
(Buchi Model RotoEvaporatorl11) to ~2mL, and the solvent
was exchanged to hexane. Further concentration to ~O.5 mL
was carried out under a gentle stream of purified N2•

Extracts were fractionated on 10 mL glass columns
containing 4 g of 3% water deactivated alumina (Neutral
Alumina, Brockman Activity I, A950-500, 60-325 mesh:
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FIGURE 1. Localions of NewJersey atmospheric deposilion network sites in the New Jersey coastal atmosphere-shaded regions indicate
urban areas based upon population density. Map adapted from the USGS Web Atlas.
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Fischer Scientific). Fraction 1. containing polychlorinated
biphenyls (PCBs) and some chlorinatedpesticides, was eluted
with 13 mL of hexane (HEX). Fraction 2, containing PAHs
and some chlorinated pesticides, was eluted with 15 mL of
2:1 dichloromethane-hexane (OCM-HEX). Fraction 2 was
reduced in volume to ~0.5 mL under purified Nz gas and
spiked with 100,uLofinternal standard consisting ofphenan
threne-dlo, pyrene-dlO, and benzo[a]pyrene-dI2.

The PAHs were analyzed on a Hewlett-Packard 6890 gas
chromatograph (GC) coupled to a Hewlett-Packard 5973 mass
selective detector (MSD) operated inselective ion monitoring
(SIM) mode. The column used was a 30 m x 0.25 mm Ld.,
J&W Scientific 122-5062 DB-5 (5% diphenyl-dimethylpol
ysiloxane) capillary cfllumn with a film thickness of0.25 ,urn.
Helium was used as the carrier gas and was regulated using
a ramped flow rate program. The initial flow rate of 1.2 mLl
min was held for 20 min, then decreased to 0.3 mL/min, held

3548. ENVIRONMENTAL SCIENCE & TECHNOLOGY I VOL. 34. NO. 17, 2000

for 10.5 min, and increased again to 2.1 mL/min for the
remainder of the run. The injection volume was 1.0,uL and
was a pulsed splitless injection. The temperature program
began at 50 °C, held for 1.10 min, increased to 125 °C at 25
°C/min, increased again to 260 °C at 8 °C/min, finally
increased to 300 °C at 5 °C/min, and was held for 14 min.
The identityand subsequent retention time ofeach PAH was
confirmed by the use of a calibration standard which
contained known concentrations of the surrogate com
pounds, internal standard compounds, and all of the PAH
compounds ofinterest in this study. Sampleswere quantified
by isotopic dilution and corrected for surrogate recoveries.

Quality Assurance/Quality Control of the Method.
Quality assurance and the quality control were determined
using laboratory blanks, field blanks, split PUFs, and matrix
spikes. All sample and field blank masses were corrected for
laboratory contamination by subtraction of the laboratory
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Occurrence and Temporal Trends. Annual average PAH
measurements (total-PAHs) are defined as the sum of the
concentrations of36 PAHs. Figure 2shows that the suburban
New Brunswick total gas-phase PAH concentrations ranged
from 3.5 to 84 ng/m3 and were on average 2.4 times higher
than the values at coastal Sandy Hook which ranged from
2.8 to 42 ng/m3• Total particulate phase PAH concentrations
were on average 2.5 times higher at New Brunswick where
concentrations ranged from 0.38 to 11.6 ng/m3 than at Sandy
Hookwhere total particulatePAH concentrations ranged from
0.15 to 4.0 ng/m3• Sandy Hook is less impacted than the New
Brunswick site by PAHs due to its location on a peninsula
away from the immediate impact of heavy traffic arteries,
industry, or urbanization as seen at the New Brunswick site.

used to determine PAH detection limits, were QFFs and PUFs
placed into the samplers with air flowing for 1-3 min during
calibration of the sampler. The method detection limits,
defined as three times the standard deviation ofthe mass in
the matrix-specific and Site-specific field blank, were as
follows: 0.00002 (perylene) to 0.034 ng/m3 (indeno[l,2,3
cd]pyrene) for gas-phase PUFs at New Brunswick (n = 7)
and 0.0001 (indeno[l,2,3-cdlpyrene) to 0.017 ng/m3 (phenan
threne) for Sandy Hook (n = 5). Individual QFF method
detection limits ranged from 0.0001 (naphthacene) to 0.039
ng/m3 (fluorene) for New Brunswick (n = 8) and from 0.001
(naphthacene) to 0.090 ng/m3 (fluoranthene) for SandyHook
(n = 5). Average QFF field blank masses accounted for 1.5%
and 3.8% ofthe total sample masses for New Brunswick and
Sandy Hook, respectively. Average PUF field blank masses
accounted for 0.17% and 3.3% of the total sample masses.

Split PUFs were used to quantify potential breakthrough
ofgas-phase PAHs into thesecond halfofthe PUF. The second
half of the split PUF accounted for 12 ± 5% (n = 3) of the
total mass collected on the whole PUF with the greatest
breakthrough by the lower molecular weight PAHs: fluorene
(21 %), 1-methylfluorene (25%), phenanthrene (33%), and
methylphenanthrenes (30%). Surrogate recoveries were 79
± 19% for anthracene-dlO, 92 ± 18% for fluoranthene-dlO,
and 96 ± 17% for benzo[e]pyrene-dlO.

Results and Discussion
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FIGURE 4. The log of PAH concentration as a function of inverse
temperature for phenanthrene and methylphenanthrenes. All data
points above or below 1SD of the least squares regression line are
identified by triangles and squares, respectively.

blank mass. PAH masses in the laboratory blanks were low
relative to the masses in the samples. The laboratory blanks
accounted for approximately 0.11% and 0.47% of the total
PAH mass in PUF and QFF samples, respectively. Fieldblanks,
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TABLE 1. Site Comparisons for Select Gas and Particulate PAH Concentration DataS

phenanthrene (ng/m') pyrene (nglm3) benzo[bH!fluoranthene (ng/m') benzo[a!pyrene (ng/m3)

site location ref gas part gas part gas part gas part

New Brunswick, this 8.9(4.6} 0.16.(0.16) 0.69(0.46) 0.14(0.12) 0.012(0.012) 0.32(0.30) 0.037(0.064) 0.088(0.096)
NJ study

Sandy Hook, NJ this 4.8(3.3) 0.083(0.052) 0.41(0.28) 0.070(0.052) 0.0027(0.0019) 0.12(0.12) 0.0023(0.00087) 0.033(0.035)
study

Ea~e Harbor, (3) 0.86(0.12) 0.019(0.069) 0.19(0.17) 0.022(0.016) 0.019(0.034) 0.022(0.016) 0.0093(0.023} 0.011 (0.047)
)b

Sturgeon Point, (3) 4.0(0.068) 0.0060(0.077) 0.51(0.10) 0.074(0.071) 0.019(0.034) 0.074(0.071) 0.013(0.062) 0.044(0.076)
Nyb

Wye, MO (17) 3.0(1.5) 0.061 (0.062) 0.64(0.78) 0.063(0;064) 0.0044(0.0036) 0.18(0.29) 0.00050(0.00029) 0.056(0.099)
Elms, MO (17) 3.7(3.2) 0.075(0.078) 0.58(0.60) 0.070(0.077) 0.10(0.38} 0.25(0.41) 0.0024(0.084) 0.069(0.12) C'

Haven Beach, VA (17) 2.9(3.3) 0.041(0.031) 1.2(1.4) 0.039(0.033) 0.0086(0.013) 0.11 (0.16) 0.0044(0.0062) 0.032(0.072) ~~

Chicago,IL (1) 64(46) 3.7(7.4) 9.0(8.4) 5.9(11) 0.29(0.38} 6.6(2.4) 0.080(0.082) 3.0(5.9)
Lake Michigan (1) 9.9(9.6) 0.14(0.15) 1.6(1.8) 0.21(0.17) 0.12(0.23) 0.59(0.74) . 0.014(0.030) 0.13(0.14)
Baltimore, MO (19) 13(11) 0.089(0.034) 2.1(1.3) 0.14(0.070) 0.0011 (0.0029) 0.16(0.071} 0.00015(0.00055) 0.071(0.041)
Chesapeake Bay (19) 5.6(4.3) 0.051 (0.057) 0.55(0.46) 0.067(0.14) NO" 0.085(0.054) NO" 0.019(0.015)

a AI,! concentration data reported as mean (SO). b Only benzo[kjfluoranthene is reported, not benzo[b+klfluoranthene. C NO = nondetectable.
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FIGURE 5. Time series of PAH concentrations at New brunswick and Sandy Hook over 1 year. Bars are PAH concentrations; the dotted·line
represents the average temperature over the sampling period for the data presented,

Gas and particulate phase PAH data from NJADN are
compared with data from other recent studies in Table 1.
PAH concentrations at Sandy Hook are 2-10 times those
reported at a remote site located at Eagle Harbor on Lake
Superior for the Integrated Atmospheric Deposition Network
(IADN), indicating that Sandy Hook should not be classified
as a rural or remote site (3). PAH concentrations at Sandy
Hook are comparable to those measured at the IADN
Sturgeon Point (NY) site located on the eastern shore ofLake
Erie ~80 km from Buffalo, NY and Erie, PA (3). Similarly,
Sandy Hook is influenced by emissions from local sources:
New York City to the north, the New Jersey urban/industrial
complex to the northwest, and the heavily populated New
Jersey coast to the west, south, and southwest. Sandy Hook

is impacted by a mixture ofPAH loadings from these areas,
diluted by marine air and depositional losses during atmo
spheric transport.

PAH concentrations measured during the Chesapeake Bay
Atmospheric Deposition Study (CBADS) at Wye and Elms,
MD and Haven Beach, VA were similar to Sandy Hook (I".
The Wye site is located 45 km southeast ofBaltimore, generally
downwind of the Washington, DC/Baltimore Corridor. The
Elms site is within 5 km ofa naval air station and a coal-nred
power plant. The Haven Beach site is located approximately
100 km east of Richmond, VA.

Gas-phase phenanthrene and pyrene concentrations at
the New Brunswick site were not statistically different from
those measured dUring two of the AEOLOS (Atmospheric
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as a function of temperature.

where a and m are the intercept and slope obtained by a
least squares linear regression. This technique has been
applied to polychlorinated biphenyls (PCBs), hexachloro
cyclohexanes (HCHs), and other HAPs (lO. 27-2!J).

The relationships oflog [PAH]gas versus l/Tfor this study
are plotted in Figure 4 for phenanthrene (pHEN) and
methylated phenanthrenes (MePHENs). The difference in
sign ofthe slope ofthe regression line (m) demonstrates that
the way in which the two compounds vary with temperature
is quite different. The plot oflog [PHEN]gas versus 1(Thas

gas-phase concentrations. The seasonal profiles show that
particle-bound PAH concentrations are generally higher in
the winter than in any other season. The winter particulate
phase PAH distribution is dominated by high molecular
weight compounds typically associated with atmospheric
soot particles ofcombustion origin (21-21). Contributing to
higher wintertime concentrations are lower atmospheric
mixing heights, lower temperatures. and decreased photolytic
oxidation. Previous studies have also suggested that increased
fossil fuel usage causes elevated particulate PAH concentra
tions in the winter (24-26). The influence of temperature
was examined to determine if increased particulate PAH
concentrations during the winter is a function of emissions
rather than purely enhanced partitioning from the gas to the
particulate phase at lower temperatures.

Temperature Dependence. The importance of temper
ature on atmospheric PAH concentrations was assessed by
examining the log [PAH]gas, ng/m3, versus inverse temperature
(Ill), K-l

Exchange Over Lakes and Oceans) campaigns, one on Lake
Michigan near urban Chicago, IL and industrial Gary. IN (J)
and the other in Chesapeake Bay near Baltimore, MD (6, 18.
1£!). The New Brunswick, Chesapeake Bay, and Lake Michigan
sites are considered "impacted" due to their location within
or in close proximity to large urban/industrial source
regions and observed concentrations. Air samples taken in
Chicago. IL exhibited PAH concentrations significantly higher
than those measured at New Brunswick (J).

The seasonal distributions of gas and particulate phase
PAHs at New Brunswick are presented in Figure 3. The gas
phase distribution for all seasons was dominated by low
molecular weight species with the largest relative contribu
tions to total-PAHs from phenanthrene and the methylated
phenanthrenes followed by fluorene and fluoranthene. The
most ·apparent difference between the summer and winter
distributions was the relative contributions ofphenanthrene
and the methylated phenanthrenes to total-PAHs. In the
winter there was a larger relative contribution to total-PAHs
by methylated phenanthrenes (46% oftotal-PAHs) than by
phenanthrene (26%). In contrast, the opposite is true in the
summer, with a higher relative contribution to total-PAHs
by phenanthrene (44%) than by methylated phenanthrenes
(21 %), indicating different dominant sources in each season.
Gas-phase fluoranthene and phenanthrene concentrations
were found to be higher in the summer months, similar to
other studies (l, 20). Gas-phase pyrene concentrations
behaved similarly to the methylated phenanthrenes with the
winter season having the highest concentrations, although
other studies have reported pyrene concentrations to be
highest during the summer (l, 20).

Particulate phase PAH concentrations at New Brunswick
are often more than an order of magnitude lower than the

m
log [SOClgas = a +T (1)
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a significant negative slope (m = -815, P < 0.005), dem
onstrating that concentrations decrease with decreasing
temperatures. Methylated phenanthrenes, in contrast, have
a significant positive slope (m = 1288, P < 0.001), and thus
concentrations increase with decreasing temperature. The
seasonal difference in the direction of the slope between
methylated phenanthrenes and phenanthrene suggests that
the relative contribution ofsources to these two compounds
is different and varies with season.

Temperature accounts for 10% (p < 0.005) and 16% (p <
0.001) of the variability in phenanthrene and methylated
phenanthrenes concentrations, respectively, at the New
Brunswick site. At Sandy Hook, temperature accounts for
10% (p = 0.025) and 1% (p = 0.57, not significant) of the
variability for phenanthrene and methylated phenanthrenes,
respectively. Because the slopes of log [SOC)gas vs lITvary
between positive and negative values for differentPAHs, there
is not a clear seasonal trend of increasing concentrations
with increasing temperatures that applies universally to all
PAHs. This indicates that gas-phase PAH concentrations are
not driven by air-surface exchange as are PCBswhose slopes
are consistently negative (29-31). Although the slopes for
the majority of gas-phase PAHs at Sandy Hook are negative
suggesting an influence on PAH concentrations by air-water
or air-terrestrial exchange, the low correlations with tem
perature for both sites shows that temperature explains less
than 25% (range: r 2 = 0.001 (benzo[a]fluorene) to 0.24
(dibenzothiophene» of the variability in gas-phase concen
trations. Concentrations ofPAHs are determined to a greater
extent by the emissions from combustion-related activities
than by air-surface exchange (19, 29).

To better elucidate source-related seasonal differences,
the time series of air concentrations are presented for four
PAHs (gas + particulate phase): phenanthrene (pHEN) ,

methylated phenanthrenes (MePHENs), benzolb+k]fluor
anthene (B[bk]FLANT), and benzo[a]pyrene (B[a]P) at the
New Brunswick site (Figure 5). The latter two PAHs are
predominately found in the particulate phase and as such
are normalized in Figure 5 by total suspended particulate
(TSP) to eliminate the effect ofparticle mass (11, 22, 3Z). TSP
concentrations averaged 39 ± 19 f-lg/m3 (range: 1.8-88) and
51 ± 28 f-lg/m3 (range: 11 - 220) at the New Brunswick and
Sandy Hook sites, respectively. During the summer, methy
lated phenanthrenes concentrations decrease with increasing
temperature, and unlike phenanthrene, the majority of the
days with high methylated phenathrenes concentrations
occurred during the coldest days of the year. Because the
rates of oxidative and photolytic reaction of phenanthrene
and methylated phenanthrenes are not appreciably different
(23), changes in sources must account for this opposing
seasonal trend between the two species rather than atmo
spheric transformations.

Seasonal data from over-water samples taken on the
Chesapeake Baywere compared to data from New Brunswick
to determine if a similar increase in methylated phenan
threnes occurred in the winter in Chesapeake Bay (18). In
the Chesapeake Bay and New Brunswick, the ratios of the
concentrations of methylated compounds to their parent
homologues were higher in the winter than in the summer.
The ratios of MePHENs/PHEN and MeDBTs/DBT are 2.1
and 1.9, respectively, for Chesapeake Bay in the winter. The
ratios of MePHENs/PHEN and MeDBTs/DBT for the New
Brunswick site are 1.9 and 1.0, respectively, in the winter. In
contrast, the ratios drop to 0.99 and 1.1 in the summer for
Chesapeake Bay and 0.5 and 0.48 for New Brunswick. The
increase in the concentrations of methylated compounds
relative to their parent homologues is indicative of uncom
busted fuel hydrocarbons and fossil fuel residues (23, 33).
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The increased fossil fuel demand and subsequent consump
tion for home heating in the cold winter months likely
accounts for the elevated relative contribution ofmethylated
PAH concentration to total-PAH concentration seen in the
Baltimore/Chesapeake Bay and New Jersey coastal atmo-
sphere. _

The increase in methylated compounds in the winter
follows a temporal trend similar to that for high molecular
weight PAHs suggests that the source(s) of methylated and
high molecular weight particulate PAHs are the same. Figure
5demonstrates how the concentrations oftwo PAHs enriched
in the particulate phase (B[bk]FLANT and B[a]p) increase
with colder temperatures at the New Brunswicksite. To assess
if this trend applies to otherhigh molecular weight particulate
species, Figure 6 depicts the concentrations offour particulate
PAHs normalized by TSP ([SOC]part/l'Sp) for phenanthrene,
methylated phenanthrenes, benzo[b+k]fluoranthene, and
benzo[a]pyrene versus temperature. For days with temper
atures > 10 °C at the New Brunswick site, there is little
variability in particulate PAH concentrations. When tem
peratures drop below ~10 °C at the NB site, a statistically
significant (p < 0.001) increase in the PAH concentrations
occurs. During low temperature periods, increased fossil fuel
consumption for home heating is the likely major contribu
tion source to this winter particulate PAH burden and may
account for the increase in the number ofhigh concentration
days observed in the winter months. The observed winter
increase in particulate PAH concentrations is consistent with
observations in other urban areas (24, 25, 34).

At Sandy Hook, there is increased variability in PAH
concentrations during colder temperatures for benzo[b+k]
fluoranthene/TSP and phenanthrenelTSP concentrations.
though not for methylated phenanthrenes/TSP and benzo
[a]pyrene/TSP concentrations. The proposed "winter influ
ence" at New Brunswick by home heating is not observed
to the same extent at Sandy Hook. This can likely be
accounted for bydilution ofthe PAH signal due to dispersion/
mixing and depositional losses during transport. On 4 days
at Sandy Hook, the benzo[b+k]fluoranthene/TSP and
phenanthrenelTSP concentrations cause the data to resemble
the New Brunswick trend. On those days, local winds came
directly from the heavily populated New York City and Long
Island area located to the N, NE of Sandy Hook.

Influence of Large-Scale Air Mass Movement. Because
the log [SOC]gas = a + m/Trelationship does not take into
accountall ofthe variables that detennine SOC concentration,
the variability in PAH concentration that is not explained by
temperature may be attributed to emissions from local or
regional source areas. To detennine which source vectors
influence PAH concentrations in New Jersey's coastal
atmosphere, back trajectory analyses were performed (35).

Figure 4 reveals that temperature accounted for only a
small portion of the variability in PAH concentrations (r 2 =
10%: PHEN; r 2 = 16%: MePHENs). We focused on those
days with observed gaseous PAH concentrations that sig
nificantly deviated from the predicted concentrations based
upon the partitioning model for air/surface exchange. A
number of"outliers" were identified as occurring ±I SD from
the least squares regression line of the equilibrium model in
eq 1. Subhash et aI. (35) found that back trajectory analysis
of similar "outlier" days with extreme high or low concen
trations lead to a determination of important transport
vectors. In a similar manner, all data points with relative
standard residuals (log [PAH]observed - log [PAH]predlcted by cq J) /
a greater than 1 or less than -I were considered "outliers".

Back trajectories were available for 16 out of 23 days. The
highest gas-phase concentrations of phenanthrene and
methylphenathrenes occurred when air masses came from
the SW (12 days) and the NINE (4 days). The heavily urbani
industrialized Interstate-95 corridor through Baltimore, MD,

Wilmington, DE, Philadelphia, PA, and Camden, NJ is located
to the SW of the New Brunswick site. Air masses from the
NINE of New Brunswick derive from New York City and the
central NJ urban/industrial complex (see Figure 7). On three
of the days with wind speeds less than 2 mis, the back
trajectories show that the air masses came from the NINE.
The high PAH concentrations measured at New Brunswick
resulted from minimal dilution at low wind speeds. The
results suggest that the New Brunswick site is impacted by
local urban/industrial areas to the NE and to the SW. New
Brunswick may also be subject to longer-range transport
from the urban/industrial areas along the Interstate-95
corridor. Although the back trajectories target specificvectors
leading to high or lowconcentrations, itshould not be inferred
that every day that the back trajectories derive from a specific
vector will correspond to high or low concentrations since
PAH concentrations are strongly influenced byanthropogenic
activities.

With the back trajectory data available for 8 of 14 days,
the lowest PAH concentrations at New Brunswick occurred
when the back trajectories showed the air masses came from
the NW (7 days) and the W (1 day) (Figure 7). Less densely
populated areas may account for the lower concentrations
observed when trajectories came from the NW and W of
New Brunswick.
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Occurrence of Estrogenic 
Nonylphenols in the Urban and
Coastal Atmosphere of the Lower
Hudson River Estuary
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Nonylphenol polyethoxylates (NPEOs) have been widely
used as surfactants in many industrial and household
applications. However, NPEOs biodegradation in water leads
to the fprmation of estrogenic nonylphenols (NPs). To
date, NPs have only been reported in aquatic environments.
In this paper, the occurrence of NPs in coastal and
urban atmospheres is reported for the first time. Water-to
air volatilization of NPs from estuarine waters is a
source of NPs to the estuarine atmosphere. Furthermore,
the high concentrations found in the coastal atmosphere
ofthe New York-New Jersey Bight (2.2-70 ng m-3) suggests
that the NPs occurrence in the atmosphere may be an
important human and ecosystem health issue in urban,
industrial, and coastal-impacted areas receiving treated
sewage effluents.

Introduction
The environmental fate of surfactants has been an issue of
concern due to potential adverse impact on ecosystems (1
1). Nonylphenol polyethoxylates (NPEOs) have been widely
used as nonionic surfactants in many industrial and house
hold applications. Either aerobic or anaerobic biotransfor
mation of NPEOs leads to the formation of nonylphenols
(NPs) in water (4). Both NPEOs and NPs are introduced to
the environment through wastewater discharges (4- 6).
However, NPs are persistent, bioaccumulative, toxic to
aquatic organisms, and estrogenic (7-12). To date, NPs have
been reported only in aquatic environments (13, 14). Here
we report for the first time the occurrence of NPs in the
atmosphere. The objectives of this paper are to document
the occurrence of NPs in the atmosphere, to determine the
range of air concentrations in the atmosphere of the lower
Hudson River Estuary, and to assess the potential role of the
estuarine waters as a source of NPs to the regional atmo
sphere.

Methods
Atmospheric particulate and gas-phase samples were ob
tained with modified Hi-Vols (flow rate of ~0.5 m3 min-I)
using quartz fiber filters and Polyurethane Foam (PUF),
respectively. Water dissolved and particulate samples were
obtained using an Infiltrex 100 in-situ sampler with a glass

* Corresponding author phone: 732-932-9588; fax: 732-932-3562;
e-mail: eisenrelch@envscl.rutgers.edu.

fiber filter and XAD-2 adsorbent as generally described
elsewhere (15). PUFs and quartz fiber filters were extracted
in a Soxhlet apparatus with petroleum ether and dichlo
romethane, respectively. The extracts were concentrated
down to 0.5 mL and fractionated on a 3% H20-deactivated
alumina (4 g) column. The third fraction containing the
honylphenols was obtained by eluting with 15 mL of
dichloromethane:methanol (1:2). Nonylphenols were identi
fied and quantified by GC-MSD-EI in SIM mode using the
ions 135 and 149 as reported by Kannan et al. (16). The
identification of nonyIphenoIs in atmospheric samples was
shown uneqUivocally by the completematch ofthe 11 isomers
in chromatographic profiles between samples and the NPs
technical mixture (Figure 1). Quantification was performed
using the internalstandard I-phenyldodecane, whereas 2,4,6
trimethylphenol or4-n-hepthylphenol were used assurrogate
compounds. Matrixspikes for all the matrixes were processed
together with the field samples. Matrixspike recoveries were
from 72 to 90%, and sample concentrations were not
corrected for surrogate recovery. Detection limitswere 4and
3ng for aerosol and PUF samples, respectively. Nonylphenol
concentrations were above detection limits in all the samples
analyzed (n = 112). The NPs concentrations reported are the
sum of 11 isomers. Procedural and field blanks were
processed for all the sampling sites and all the matrixes. The
mass of NPs recovered from field blanks ranged between 0
and 84 ng, while the mass recovered from samples ranged
from 670 to 32 300 ng. Blanks were always below 5% of field
values.

Results and Discussion
Gas and aerosol phase sampleswere obtained at two sampling
sites located in the urban-industrial (LibertyScience Center,
LSC) and coastal (Sandy Hook, SH) zones of the Lower
Hudson River Estuary (HRE; Figure 2). A 24-h sample was
taken at these sites every 6 or 9 days from June 28 to October
30, 1998. Furthermore, dUring an intensive sampling cam
paign from July 5 to July 11, 1998, water samples (dissolved
+ particulate) were taken simultaneously with overwater
atmospheric samples (gas + aerosol) in two locations in the
Lower Hudson River Estuary (Figure 2). Consecutive 12-hair
samples were also taken concurrently during the intensive
sampling period at the land-based sites (LSC and SH).

Concentrations ofNPs in water from the lower HRE ranged
from 11.6 to 94.5 ng L-1 in the dissolved phase and from 2.6
to 21.6 ng L-1 in total suspended matter (Table 1). These
concentrations are 10 to 100x higher than water concentra
tions ofpriority pollutants such as polychlorinated biphenyls
(PCBs) and DDTs found in this and other urban-impacted
estuaries, rivers, and coastal waters (15, 17-1!]). It is well
known that water bodies can be an important source of
semivolatile organic pollutants to the atmosphere (15, 18,
20). The Henry's Law constants (H) for the NPs, estimated
as the ratio of the subcooled liquid vapor pressure and
aqueous solubility, were 3 to 4 X 10-5 atm m3 mol-1 (21,22).
These values of H are sufficient to support gaseous air
water exchange of NPs to the atmosphere.

Nonylphenols were detected in all atmospheric samples
analyzed (n = 112). Table 1 shows the average and range of
NPs concentrations in the air phases (gas and particulate)
for each of the sampling sites. Atmospheric NPs concentra
tions range from 0.2 to 68.6 ng m-3 for the gas phase and
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FIGURE 1. Chromatographic profiles obtained by GC·M5 in the EI/51M mode (ions 135-149) of nonylphenols from a representative atmospheric
particulate sample and the nonylphenol technical mixture. .

9.8 (0.3-51)

5.6 (1.8-23)

10.2 (0.9-56)

2.5 (0.2-8.1)

Hudson River Estuary
(n=5)

Sandy Hook
(n= 30)

Liberty Science Center
(n= 21)

TABLE 1: Concentrations of Nonylphenols in the New Jersey-New York Urban and Coastal Atmosphere and Watera

air samples (ng m-3) water samples (ng L-1) air-water exchange

gas aerosol dissolved particulate IN IfG

19.2 (1.5-69) 6.1 (0.1-14) 48.0 (12-95) 7.9 (2.6-22) 18.3 (1.3-69)

a NPs concentrations are reported as the sum of11 isomers. The average and ranges were calculated taking into account all the samples analyzed
from the regular and intensive sampling campaigns.

from 0.1 to 51.4 ng m-3 for the aerosol phase. These
concentrations are surprisingly high for a pollutant whose
occurrence in the atmosphere has never been previously
reported. For example, NPs concentrations are even higher
than those of polycyclic aromatic hydrocarbons (pAHs) and
up to 2 orders ofmagnitude higher than PCB concentrations
in impacted urban-industrial areas (18, 23). Figure 3 shows
the NPs concentrations in the gas and aerosol phases at the
LSC, SH, and overwater sites in the lower HRE corresponding
to the intensive sampling period of July 1998. The aerosol
phase concentrations ofNPs that were measured at the LSC
site were usually higher than those in the gas phase, but the

gas phase is more enriched in NPs (Table 1 and Figure 3) for
the other two water-dominated sites (Sandy Hook and lower
HRE). The relative contributions of the gaseous and aerosol
phases to the total concentrations of NPs in the atmosphere
are explained by the greater influence of direct water-to-air
exchange from surrounding water bodies at SH and over the
estuary than at LSC. Indeed, even though the SH site is on
land, it is located on a narrow peninsula surrounded by the
Atlantic Ocean and the Hudson-Raritan Bay (Figure 2).

Direct evidence of volatilization of NPs from the lower
HRE was obtained by calculating their fugacities in the water
(fw) and gas phase (fc) for which the ratio is indicative of the
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to this study is that rivers and estuaries containing high
concentrations oforganic chemicals with appropriate Henry's
Law constants will contribute to the contamination of the
local and regional atmosphere.

FIGURE 3. Time series ofgaseous and aerosol-phase concentrations
of NPs at the Liberty Science Center (urban-industrial), Sandy
Hook (marine), and the Lower Hudson River Estuary for the samples
corresponding to the intensive sampling period July 1998.

(1)

(2)

where Cw (mol L-I) and Q; (mol L-1) are the NPs concentra
tions in the water (dissolved) and atmospheric gas phases,
respectively: Ris the gas constant (atm L mol- I K-'); and T
is the temperature (K) (24). Henry's Law constants were not
corrected for temperature since the surface water temper
atures ranged only from 20 to 23°C, and the H value above
was reported at 25°C. Due to the proximity of water
temperatures to 298 K, this assumption exerts a negligible
effect on the calculated fugacities. The water/air fugacity
ratios ([w/k) ranged from 1.3 to 69 with an average value of
18 (Table 1). These ratios are higher than unity in all cases
and provide conclusive evidence that netvolatilization from
the estuarine waters is a source of NPs to the regional
atmosphere.

Therefore, the scenario that explains the NPs occurrence
and trends observed in the New York-NewJersey urban and
coastal atmosphere is that the moderately high NPs con
centrations in the estuarine waters drive water to air fluxes.
Indeed, over the estuary and at SH, the gas phase is enriched
in NPs due to direct NPs volatilization from the water. Once
NPs are emitted into the atmospheric gas phase. they quickly
sorb to the atmospheric aerosols (TSP ~30-50 flg m-3). thus
increasing the relative proportion ofNPs in the aerosol phase
as observed atthe LSC. Furthermore, aerosol-associated NPs
are subject to' removal processes such as dry deposition,
redUcing their residence time in the atmosphere but still
loaded to proximate aquatic and terrestrial ecosystems.

The NPs water concentrations reported in other rivers,
estuaries, and coastal zones of the world are often much
higher than in the Hudson River estuary. For example, NPs
concentrations reported for the Glatt River in Switzerland or
the Krka River Estuary in Croatia are 1- 2orders ofmagnitude
higher than in the Hudson River estuary (13, 25). Therefore,
the occurrence of NPs in the air must be ubiquitous and
perhaps even more important in other urban, industrial, and
coastal regions of the world where NPEOs and NPs are
discharged to surface waters. The atmospheric occurrence
of NPs in highly populated areas raises concern regarding
new routes of exposure to NPs and the extent of exposure
to humans ofNPs in the gas and aerosol phases. Acorollary

2678. ENVIRONMENTAL SCIENCE & TECHNOLOGY / VOL. 33. NO. 15. 1999
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Atmospheric Seasonal Trends and
Environmental Fate of Alkylphenols
in the Lower Hudson River Estuary
DARYL A. VAN RY, JORDI DACHS,
CARl L. GIGLIOTTI. PAUL A. BRUNCIAK,
ERIC D. NELSON, AND
STEVEN J. EISENREICH*
Department ofEnvironmental Science, Rutgers University, 14
College Farm Road, New Brunswick, New Jersey 08901-8551

The atmospheric occurrence of nonylphenols and tert
octylphenol has been assessed at three sites in the lower
Hudson River Estuary (LHRE). The samples (n = 186)
were taken from June to December of 1998. Gas-phase
nonylphenol (NP) concentrations at a coastal site (Sandy
Hook) ranged from below the detection limit (DL) to 56.3 ng
m-3, while concentrations at a suburban site (New
Brunswick) ranged from 0.13 to 81 ng m-3, Gas-phase
concentrations of tert-octylphenol (tOP) ranged from <DL
to 1.0 ng m-3 at Sandy Hook and from 0.01 to 2.5 ng
m-3 at New Brunswick. NPs and tOP exhibited seasonal
dependence with higher gas-phase concentrations during
summer than during fall and early winter. Temperature
explained 40-62% of the variability in the log (gas phase)
NP and tOP concentrations. Assessment of the influence
of local wind direction on atmospheric NP concentrations
provided evidence for the predominance of local sources
rather than long-range transport. Based on simultaneous
water and over-water gas-phase samples and subsequent
estimation of air-water exchange fluxes, volatilization
and advection to the Atlantic Ocean accounted for 40 and
26% of the removal of NPs from the water column of the
LHRE, respectively. The estimated half-life of NPs in the water
column of the LHRE was 9 days.

Introduction
Alkylphenol polyethoxylates (APEOs) are Widely used as
nonionic; surfactants in industrial, commercial, and house
hold detergent formulations (1, 2). They are also used as
bulking agents in some paints and pesticides (1, 3). World
wide, about 500 000 tons of APEOs are produced annually,
with nonylphenol polyethoxylates (NPEOs) being the primary
constituents (80%) of this class of surfactants (1). Biological
transformations by progressive shortening of the APEO
ethoxylate chain under aerobic and anaerobic conditions
results in the formation of alkylphenol mono- and diethoxy
lates (2, 4, 5). However, it has been suggested that the fmal
transformation to alkylphenols (APs) occurs primarily under
anaerpbic conditions (2- 4, 6- fJ). Though most degradation
studies have been performed in wastewater treatment
systems (2-4), similar in situ transformations in natural
aquatic environments are also feasible (6, ](/). Nonylphenols
(NPs) and tert-octylphenol (tOP), the main alkylphenols
produced by this process, are persistent in the environment

* Corresponding author phone: (732)932-9588: fax: (732)932-3562;
e-mail: elsenrelch@envscl.rutgers.edu.
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with half-lives of NPs and NPEOs in marine sediments on
the order of 30-60 years (11-13). Due to their persistence
and hydrophobicity, these APs bioaccumulate in aquatic food
chains with bioaccumulation factors of ~104 (14-1'1).
Furthermore, alkylphenols are toxic to aquatic organisms
(12, 16, 18-23) and to vascular plants (24, 25). NPs and tOP
have been shown to disrupt estrogenfunction at the receptor
site (26-28) and to effect sex determination in populations
ofaquatic fauna (19, 2!J). Forexample, NPs have been reported
to be three times more estrogenic than DDT (26).

The ubiquitous occurrence ofAPs in industrial and urban
wastewaters has suggested that discharges from wastewater
treatment plants may be an important source ofNP and tOP
to the environment (2-4, 9, 30-32). Research on the
environmental fate ofAPEOs and their metabolites has mainly
focused on rivers (3, 33-37), estuaries (33, 34, 37-41),
groundwater (31, 42), marine systems (43). and the Laurentian
Great Lakes (36). High concentrations of NP and tOP have
been reported for estuaries located in urban and industrial
areas. For example, NP concentrations range from 5 to 42 ug
g-I in sediments from the Venice Lagoon (Italy) (41) and
from 3 to 30 flg L-1 in the water column of the Aire Estuary
(U.K.). Water column concentrations are significantly lower
in other estuaries such as the Krka River Estuary (20-1200
ng L-I, Croatia) (3!J), the Tee estuary (ca. 130 ng L-I, u.K.)
(44), and the Lower Hudson River Estuary (15-120 ng L-I,
U.S.A.) (38). Recently, the occurrence of NPs in the atmo
sphere was reported for the first time in the NewJersey urban
and coastal atmosphere (38). Volatilization ofNPs from the
lower Hudson River Estuary (LHRE) was found to be a source
of NPs to the regional atmosphere. However, there is
insufficient knowledge about the primary mechanisms that
drive the environmental fate ofAPs. Forexample, the seasonal
dependence of atmospheric AP concentrations and the
relative importance ofdepositional processes and air-water
exchange to the fate and transport of APs are unknown.

The results reported are a research component within
the framework of the New Jersey Atmospheric Deposition
Network (NJADN). NJADN is a research and monitoring
network created to study the local, regional, and long-range
transport ofpersistent organic pollutants (POPs) in the New
York/NewJersey urban and coastal area and to evaluate the
role of the LHRE in these processes. The specific objectives
of the present paper are the following: (i) to assess the
occurrence of tOP and NPs in the atmosphere, (ii) to study
the seasonal trends ofNPs and tOP in the atmosphere ofthe
LHRE, (iii) to determine the influence of meteorological
conditions such as temperature and wind direction on
atmospheric NP and tOP concentrations, and (iv) to assess
the relative importance ofvolatilization as a removal mech
anism of NPs from the water column of the lower Hudson
River Estuary.

Experimental Section
Site Characterization and Sampling Strategy. The lower
Hudson River Estuary is a tidal estuary surrounded by the
New York/New Jersey metropolitan area, one of the most
densely populated regions in North America with a heavy
concentration ofindustryand wastewater treatment facilities.
However, the impact of the urban and industrial activities
on the occurrence ofNPin the LHRE has not been thoroughly
assessed (38). Atmospheric research and monitoringstations
were established at three locations surrounding the LHRE
(Figure 1). Sandy Hook (SH, 40.46°N,74.00°W) is a coastal
site located on a peninsula that extends into the LHRE region
and is bordered on the east by the Atlantic Ocean. Liberty
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TABLE 1. Atmospheric Alkylphenol Concentrations (ng m-3) at NJADN Sampling SitesB

Sandy Hook Liberty Science Center New Brunswick

AP (r.l)b gas aerosol gas aerosol gas aerosol

tOP (12.20) 0.21 (nd-1.0) 0.03B (nd-0.63) 0.19 (0.012-0.74) 0.034 (0.0-0.073) 0.40 (0.0091-2.5) 0.022 (0.0011-0.1 B)
nC 22 21 10 10 26 26
NP1 (15.03) 1.0 (nd-9.2) 0.7B (0.012-2.9) 0.41 (nd-2.7) 0.50 (0.043-3.0) 0.B1 (0.01B-3.5) 0.15 (0.0047-0.94)
NP2 (15.29) 1.5 (nd-13) 1.1 (0.0012-1.5) 0.55 (nd-3.6) 0.79 (0.067-5.3) 2.4 (0.026-11.B) 0.11 (nd-1.3)
NP3 (15.45) 0.63 (nd-5.1) 0.39 (nd-0.62) 0.26 (nd-1.5) 0.28 (nd-2.0) 1.1 (0.011-5.1) 0.044 (nd-0.45)
NP4 (15.53) 0.56 (nd-5.3) 0.41 (0.0047-1.3) 0.18 (nd-1.2) 0.30 (0.011-2.2) 0.4 (0.0082-1.8) 0.041 (nd-0.51)
NP5 (15.64) 0.63 (nd-5.1) 0.38 (nd-0.58) 0.249 (nd-1.5) 0.28 (0.017-2.2) 1.1 (0.011-5.4) 0.040 (nd-0.46)
NP6 (15.94) 0.31 (nd-3.0) 0.24 (nd-0.79) 0.12 (nd-O.77) 0.17 (0.00BO-1.2) 0.34 (0.0067-1.4) 0.026 (nd-0.38)
NP7 (16.23) 0.57 (nd-4.2) 0.39 (nd-0.59) 0.27 (nd-1.4) 0.32 (0.017-1.5) 1.1 (0.014-4.5) 0.049 (nd-0.53) r-..
NP8 (16.34) 0.13 (nd-1.1) 0.30 (nd-0.32) 0.086 (nd-0.84) 0.16 (nd-0.81) 0.78 (nd-10) 0.022 (nd-0.33) 9

NP9 (16.52) 0.72 (nd-6.7) 0.59 (0.0062-1.7) 0.20 (nd-1.3) 0.41 (0.020-2.7) 0.53 (0.013-2.5) 0.064 (0.0023-0.74)
NP10+11 0.85 (nd-5.9) 0.79 (nd-0.53) 0.35 (nd-1.8) 0.57 (0.014-2.4) 4.7 (0.014-48) 0.053 (nd-0.70)

(16.72. 16.82)
~NPs 6.9 (nd-56) 5.4 (0.067-51) 2.6 (nd-17) 3.8 (0.23-23) 13 (0.13-B1) 0.55 (0.020-6.4)
nC 38 38 23 23 27 27

• Given are the average concentrations and (range). nd. not detectable. b Retention time (min), r.t. C n is the number of samples analyzed for
the respective alkylphenol.

FIGURE 1. Map of the lower Hudson River Estuary region showing
NJ Atmospheric Deposition Network sampling stations. Shaded
areas indicate the location of urban and suburban areas. Map
adapted from the USGS web atlas.

Science Center (LSC, Jersey City, NJ, 40.71 ON,74.05°W) is an
urban/industrial site located about 0.5 km west ofthe Hudson
River across from New York City and about 4 km east of
Newark Bay and the mouths of the Passiac and Hackensack
Rivers. These two water bodies receive effiuents from munici
pal waste treatment facilities and are contaminated with
persistent organic pollutants (45). New Brunswick (NB,
40.48°N,74.43°W), a suburban site located in an agricultural!
botanical research area maintained by Rutgers University, is
located about 1 km from the Upper Raritan River Estuary,
which is also known to receive municipal wastewater
treatment effluents.

This paper presents data from two complimentary
sampling efforts. To study the seasonal behavior ofNPs and
tOP, 24 h integrated air samples were taken every 6 Uune
August, 1998) or 9 days (September-December, 1998) at the
three sites. Analysis of APs at the LSC site began in October
1998, and tOP analysis began at Sandy Hook in July 1998.
Additional samples were taken during an intensive sampling
campaign that took place from July 5-11, 1998, wherein,
consecutive 12-h alr samples (8:00 to 20:00 and 20:00 to 08:
00 EST) were obtained at LSC and SandyHook. Furthermore,
simultaneous air and water sampleswere taken onboard the
RIV Walfordin the LHRE during four ofthese sampling days.
On July 5-7, the samples were taken at locations in Raritan
Bay (lower bay), 2-4 km offStaten Island, while two samples
(A, morning and B, afternoon) were collected on July 10,
1998 in the upper bay (see Figure 1). The samples from the

LSC site during the intensive sampling campaign were taken
from the top ofa 40-m building, whereas the 24-h integrated
samples, taken on a 9-day schedule, were collected from a
I-m high platform.

Air and Water Sampling. Atmospheric particulate and
gas-phase sampleswere obtained with modified high volume
air samplers (calibrated flow rate of~0.3-0.5m3 min-I) using
quartz fiber filters (QFFs, Whatman) and polyurethane foam
(PUFs) , respectively. Water particulate and dissolved samples
(23-49 L) were obtained using an "Infiltrex 100" in-situ
sampler (Axys Environmental Systems, Canada) fitted with
glass fiber filters (GFFs, Whatman) and XAD-2 adsorbent
(Suppelco), respectively, as generally described elsewhere
(46). PUFs were precleaned in a Soxhlet apparatus for two
periods of 24 h with acetone and petroleum ether, respec
tively. XAD-2 was precleaned in a Soxhlet apparatus by
systematic 24-h extractions using hexane, acetone, and
methanol and then rinsed with MiJIi-Q water. QFFs and GFFs
were preweighed in a laboratory with controlled humidity
and temperature after being baked at 450°C for 4 h.

Analytical Procedure. PUFs and QFFs were extracted in
a SoXhlet apparatus with petroleum ether and dichlo
romethane (DCM), respectively. XAD-2 and GFFs were
extractedwith 1:1acetone:hexane, followed by liquid-liqUid
extractions with MiIIi-Q water (3 x 60 mL) and treatment
with an excess ofanhydrous sodium sulfate. All extracts were
concentrated to ~0.5 mL by rotoevaporation and reduction
under a gentle stream of Nz. Samples were fractionated on
a 3% HzO-deactivated alumina (4 g) column prerinsed with
5 mL of 2:1 DCM:hexane and 15 mL of hexane. The first
fraction, eluted with 13 mL of hexane, contained PCBs and
chlorinated pesticides (CPs). The second fraction, eluted with
15 mL of 2:1 DCM:hexane, contained PAHs and CPs. The
third fraction containing the APs was obtained by eluting
with 15 mL of dichloromethane:methanol (2:1).

Alkylphenols were identified and quantified by gas
chromatography mass spectrometry with electron impact
(HP 5890 GC-HP5972 MSD-EI) in selective ion monitoring
mode using the ions 135 and 149, as reported by Kannan et
ai. (43), and employing a DB-5 GC column U&W Scientific;
0.25 mm ill x ~30 m; 0.25 lim film thickness). The oven
temperature program, starting with an initial temperature
of 70°C, was as follows: 25 °C min- 1 to 150°C; 2 °C min-1

to 175°C; 10 °e min-I to 315 °e. The retention times for the
11 most abundant NP isomers in the technical mixture (Fluka,
Germany) were from 14.20 to 15.92 min for this temperature
program as shown in Table I and were used to calculate the
sum of NPs (rnPs) (38). Isomeric NP concentration~ were
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where Cg is the gas-phase concentration (ng m-3). Tis the
average temperature (K) dUring the sampling period. m is
the slope, and b is a constant. Air temperatures rangec! from

concentrationof~swas 2.6ng m-3 and ranged from <MDL
in one sample to 17 ng m-3, while the aerosol phase had an
average concentration of 3.8 ng m-3 and ranged from 0.23
to 23 ng m-3• The mean tOP gas-phase concentration was
0.19 ng m-3 and ranged from 0.012 to 0.74 ng m-3• Aerosol
tOP concentrations ranged from <MDL in one sample to
0.073 ng m-3 and had a mean of 0.034 ng m-3•

New Brunswick is a suburban site situated within a small
agricultural and botanical research area and is located less
than a kilometer from the Upper Raritan River Estuary. The
average mPs concentration in the gas phase was 13 ng m-3

and ranged from 0.13 to 81 ng m-3, while the aerosol-phase
~NPs concentrations ranged from 0.020 to 6.4 ng m-3 and
had a mean of 0.55 ng m-3• The average gas-phase tOP
concentration was 0.4 ng m-3 and ranged from 0.0091 to 2.5
ng m-3, while aerosol bound tOP concentrations ranged from
0.0011 to 0.18 ng m-3 and averaged 0.024 ng m-3. Concen
trations of APs at New Brunswick were highly enriched in
the gas phase in comparison to the othersites, which suggests
local evaporative sources (38).

The mean gas-phase concentrations of mps at New
Brunswick. Sandy Hook. and LSC were not statistically
different from each other. However, aerosol-phase mP
concentrations at Sandy Hook and LSC were statistically
higher than at New Brunswick (p < 0.05). The similar gas
phase NP concentrations at each ofthe samplingsites suggest
that sources of NPs may be ubiquitous in the region
surrounding the LHRE. This result was surprising for the
New Brunswicksite. which is not near water. APs'and APEOs
have been used in agricultural products (22, 25, 28, 49, Sf.!).
suggesting that land applied sources may also contribute to
the atmospheric occurrence of APs. No other data for
atmospheric NPs/tOP have been reported so comparisons
to other fields studies was not possible. ~NP concentrations
in the gas phase, however, often exceed phenanthrene and
pyrene concentrations for the same samples (51). Further
more, mP concentrations exceeded total PCB concentrations
for the same samples by 2 orders of magnitude (51).

Temporal trends ofgas- and aerosol-phase concentrations
of ~NPs and tOP at the three sampling sites are shown in
Figure 2. At both the Sandy Hook and New Brunswick sites.
gas-phase NPs and tOP concentrations were significantly
higher (p < 0.05) during the summer Uune-September) than
during the fall and earlywinter (October-December). At the
New Brunswick site. gas-phase tOP concentrations showed
a trend similar to NP concentrations. For example, the four
highest gas-phase concentrations oftOP and NPs at the New
Brunswick site occurred on the same sampling days. At LSC,
gas-phase NPs and tOP concentrations followed similar
seasonal trendswith Significantlylowerconcentrationsduring
late autumn and early winter (p < 0.05). while the aerosol
phase NP and tOP concentrations showed less variability
throughout the entire sampling period. The observation of
higher gas-phase AP concentrations during the summer than
during the fall/early winter at all the sampling sites is
consistentwith the notion that temperature is a driving factor
of the atmospheric occurrence of APs.

Influence ofTemperature. The effect of temperature on
atmospheric concentrations ofpersistentorganic pollutants
has been reported (48, 52-57). These studies have shown
that a large fraction of the seasonal variability of gas-phase
concentrations of semivolatile organic compounds can be
explained by temperature using a Clausius-Clapeyron
equation of the type

calculated by accounting for the relative contribution ofions
135 and 149 to the total spectra for each individual isomer.
Separation between the peaks of isomers NPI0 and NPII
during gas chromatography was poor for some samples.
Therefore. the concentrations of these isomers are reported
as the sum of the two (NPI0+11). tert-Octylphenol (Aldrich)
was quantified using the 135 ion and had a retention time
of 11.40 min. NPs were derivatized in the water particulate
samples using bis(trimethylsilyl)trifluoroacetamide (fMS.
Sigma) to improve resolution during chromatographic
analysis ofa polar fraction with high organic matter content
(47). Quantification was performed using the internal
standard I-phenyldodecane (Aldrich). whereas 2,4.6-tri
methylphenol (Aldrich) or4-n-heptylphenol (Avocado) were
used as surrogate compounds.

Matrix spikes for all the matrices, where known amounts
of APs were spiked onto sample media. were processed
together with the field samples. Matrix spike recoveries were
from 45 to 98% for NPs and 41 to 71% for tOP. Sample
concentrations were not corrected for surrogate recovery.
Method detection limits (MDL) for both NPs and tOP were
4 and 1 ng for aerosol and PUF samples. respectively.
Nonylphenol concentrations were detectable in all except
one ofthe air samples analyzed (n = 186) and all ofthe water
samples (n = 9). Concentrations oftOP were above detection
limits in all but five air samples analyzed (n = 115). Procedural
blanks (n = 19) and field blanks (n = 10) were processed for
all ofthe sampling sites and all of the matrixes. The mass of
mps measured in field blanks ranged from <MDL to 84 ng.
while the mass measured in samples ranged from <MDL to
94 900 ng. The mass of tOP measured in field blanks ranged
from <MDt to 1.6 ng, while the mass in samples ranged
from < MDL to 2900 ng. The mass of APs in blanks was
always below 5% ofcorrespondingfield values. and. therefore,
no correction of samples was made.

Meteorological Data. Meteorological data for LSC and
Sandy Hook sites was obtained from the National Oceano
graphic and Atmospheric Administration (NOAA) observation
stations located at nearby Newark and John F. Kennedy
airports, respectively. Meteorological data used for New
Brunswick was collected onsite on a lO-m tower. All
temperature measurements were arithmetically averaged
using weighted hourly observations taken during the sam
pling period. Predominant local wind directions for each
sampling periodwere estimated by vector addition ofhourly
observations with wind speed as the vector's magnitude as
described by Zhang et aI. (48).

Results and Discussion
Atmospheric Spatial Variability and Seasonal Trends.
Occurrence ofNPs and tOP in theN] Coastal Atmosphere.
Averages and ranges ofgas- and aerosol-phase concentrations
of the NP isomers and ~NPs at each ofthe sampling sites are
reported inTable I. The occurrence oftOP in the atmosphere
is shown for the first time. At the coastal Sandy Hook site.
gas-phase concentrations of mPs averaged 6.9 ng m-3 and
ranged from <MDL in one sample to 56 ng m-3. The aerosol
phase concentration ofmPs averaged 5.4 ng m-3 and ranged
from 0.067 to 51 ng m-3• The average tOP gas-phase
concentration was 0.21 ng m-3 and ranged <MDL in one
sample to 1.0 ng m-3. Aerosol tOP ranged from <MDL to
0.63 rig m-3 and had a mean of0.038 ng m-3• Since both NPs
and tOP were usually enriched in the gas phase, and since
the Sandy Hook site is surrounded by the LHRE and the
Atlantic Ocean. volatilization from proximate waters is likely
an important source ofNPs and tOP to the local atmosphere
(38). However, for samples enriched in the particle phase,
regional advective transport may also be important.

The LSC site is located amidst an urban-industrial area
about 0.5 km from the Hudson River. The mean gas-phase
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FIGURE 3. Regressions ofthe log gas-phase concentrations (t;) of
NPs and tOP verses reciprocal temperature (1) at each of the
sampling sites (log Cg = mn+ b). 'Extreme outlier removed. bplot
contains samples taken in 9-day intervals.
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FIGURE 2. Atmospheric concentrations of I:NPs and tOP (ng m-3)
obtained from June 4to Dec 3D, 1998 in 6- or 9·day intervals. Given
separately are the gas-phase (filled circles) and aerosol-phase
(open circles) concentrations.

TABLE 2. TemlJerature Regression Parameters for tOP. NP
Isomers, and ~NPs at the New Brunswick Sitea

slope SEb r 2 p

tOP -4100 940 0.45 <0.001
NP1 -5100 960 0.53 <0.001
NP2 -5400 840 0.63 <0.001
NP3 -5500 900 0.60 <0.001
NP4 -5700 870 0.63 <0.001
NP5 -5700 820 0.66 <0.001
NP6 -5600 870 0.62 <0.001
NP7 -5500 870 0.61 <0.001
NP9 -5700 890 0.62 <0.001
ENPs -5500 900 0.60 <0.001

a Isomers NP8 and NP10+ll were excluded because concentra
tions were frequently below the limit of detection. b Standard error.

-7 to 31°C during the sampling period (June to Dec 1998).
Table 2 reports the values of m, the standard error of m, the
regression coefficients (r 2), and p-values obtained from the
regressions for gas-phase concentrations of tOP and the
individual NP isomers at the New Brunswick site. All
regressions were statisticallysignificant (p < 0.001). Although,
there were slight differences between the slopes (-5700 to
-5100) for the individual NP isomers, the differences were
not statistically significant (p > 0.05). Thus, the temperature
dependence of NP concentrations was investigated using
the sum of NP isomers.

Figure 3 shows the results obtained from applying eq 1
to gas-phase NP and tOP concentrations at each of the
sampling sites. Statistically significant correlations (95%
confidence level) between log Cg and lITwere obtained at
each of the sampling sites for both mPs and tOP. Temper
ature explains about 62% of the variability of the log of gas
phase NP concentrations at Sandy Hook (r 2 = 0.62, P <
0.001, extreme outlier removed). ~P gas-phase concentra
tions at Liberty Science Center (r 2 = 0.56, P < 0.001) and
New Brunswick (r 2 = 0.60, P < 0.001) showed slightly lower

correlations with temperature. For tOP, the log gas-phase
concentrations showed significant correlations with lITfor
all the sampling sites (p < 0.01, see Figure 3) with regression
coefficients of 0.35 and 0.63 for the Sandy Hook and LSC
sites, respectively.

Slopes ofsmaller absolute magnitude should correspond
to compounds with lower heats of air-surface exchange and
thus with higher vapor pressures at a given temperature (58).
This is consistent with the slopes obtained for tOP and mPs.
Indeed, at all the sampling sites, the slopes mfor tOP (-4090
to -4660) were shallow compared to the slopes for mPs
(-550(1. to -8070). Equation 1 describes an air-surface
partitioning process. Therefore, a high correlation between
the log Cg and lITindicates that atmospheric NP and tOP
concentrations are driven by air-surface exchange. Wania et
aI. (54) concluded that steep slopes can be associated with
local sources. Therefore, the very steep slope obtained from
Sandy Hook data (-8070) is consistent with the proximate
waters being the source ofNPs to the local atmosphere. Dachs
et al. (38) suggest that concentrations ofatmospheric NPs at
Sandy Hook and LSC are likely the result of volatilization
from the LHRE and its composite water bodies such as
Newark Bay. The dependence of NP concentrations on
temperature demonstrated here giVeS further evidence for
this scenario.

Gas-phase NP concentrations at New Brunswickwere not
only temperature dependent but also higher thanSandyHook
and LSC for some sampling periods in July 1998. These high
concentrations at New Brunswick must not be exclusively
the result of volatilization from the nearby Upper Raritan
River Estuary (RRE). Given its size, concentrations in the
RRE would need to be several orders of magnitude higher
than the in the LHRE (38) to support such high gas-phase
concentrations. Therefore, it is reasonable to suspect that
volatilization of APs from sources other than RRE may be
important. Since APs have been used as adjuvants in
agricultural products (22, 25. 28, 49, 50), terrestrial sour.ces
could explain a portion of the occurrence of NPs and tOP at
the New Brunswick site. Higher temperatures during the
summer could lead to enhanced volatilization ofapplied APs
from these terrestrial surfaces. However, further research on
these mechanisms is needed.
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FIGURE4. Polarplots ofwinddirection (angulardata) vs the absolute
magnitude of positive (filled circles) and negative (open circles)
standardizedresiduals (radial data) from thetemperature regressions
for I:NPs at each site presented in Figure 3.

Influence ofWind Direction. Asystematic analysis ofthe
effects of local wind direction was carried out to further
evaluate the influence of meteorological variables and
potential sources on the atmospheric occurrence ofNPs and
tOP. Removing the influence of temperature is useful when
trying to determine the effects of wind direction (59).
Standardized residuals were obtained from the application
ofeq 1to gas-phaseLNP concentrations at the three sampling
sites (Figure 3). Standardized residuals are the residuals
(predicted - observed log Cg) normalized by the standard
error of the linear regresSion. These values represent the
relative distance a particular data point lies from the value
predicted by the log Cg-lITregression line (eq 1 and Figure
3) and provide the fraction of the Variability ofgas-phase NP
concentrations not explained by temperature. Positive
standard residuals correspond to NP concentrations that fall
above the prediction line (Le., uncharacteristically high
concentrations for a given temperature), while negative
standard residuals refer to gas-phase NP concentrations that
fall below the regression line (low concentrations). Figure 4
shows polar plots of each sample data point using predomi
nantwind direction and standardized residuals as the angles
and radii, respectively.

At the Sandy Hook site. larger positive residuals occurred
when local winds were from the south. while a greater
proportion ofnegative residuals occurred when winds were
from the NW. However. all residuals from the NW were below
or close to unity. indicating that temperature is a good
predictor ofNP concentrationswhenwinds are derived from
over the estuary. Larger positive residuals associated with
air masses coming from the south are consistent with local
advective transport ofNPs. presumably from sources along
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the NJ coastline or coastal terrestrial sources. At the New
Brunswicksite. the polarplotofstandardized residuals (Figure
4) suggests that no. particular wind direction was more
important than another for determining the effects of
temperature. The Raritan River is located to the north of the
New Brunswick site. If it was a significant source of NP to
the local atmosphere, local winds from that direction should
give high positive residuals; this trend was not observed.
This provides further evidence for the occurrence ofsurface
related sources other than volatilization from the Raritan
River. At the LSC site. winds were almost always from the
NW corridor. Therefore. the influence ofwind direction could
not be elucidated. Nevertheless. air masses coming from this
direction may be influenced by volatilization from Newark
Bay and the Passaic and Hackensack River watersheds as
well as other terrestrial sources. In fact. the relatively aerosol
enriched concentrations of NPs at LSC are consistent with
regional transport.

Acomplementary analytical tool to evaluate the influence
ofwind direction is multiple linear regression (48, 53) of the
gascphase~ concentrations against temperature and wind
direction

log,Cg = 80 + a/T+ a2sin (wd) + a3cos (wd) (2)

where ao. alo 82. and a3 are fitting parameters and wd is the
predominant wind direction for the sampling period (de
grees). The results of applying eq 2 to gas-phase NP
concentrations for the Sandy Hook site were

log Cg = 19.5 - 6993/T+ 0.33sin(wd) - 0.18cos(wd)
(3)

The regression coefficient was 0.74. where temperature
explained 62% ofthe variability and wind direction explained
the remaining 12%. All the fitting coefficientswere statistically
significant at the 95% confidence level (p < 0.001 to < 0.05).
These results confirm that wind direction is important at
Sandy Hook. and air masses approaching from the south are
generally associated with higher concentrations of NPs. At
the NewBrunswicksite. temperature was the onlystatistically
significant parameter. Wind direction did not correlate with
the log ofgas-phase concentrations. confirming that sources
of AP are probably local. Since winds at LSC were almost
always from the NW corridor. no significant correlation
between the wind direction parameters and concentration
could be attained.

The study of the influence of temperature and wind
direction has shown that surface-airexchange processes drive
air concentrations of NPs and tOP and explained the
importance oflocal sources versus long-range atmosRheric
transport. This is consistent with short atmospheric half
lives « 1 day) of NP and tOP as suggested by the behavior
of other phenols in the atmosphere (60). Therefore. inputs
from aquatic and. perhaps. terrestrial environments are
important in supporting the atmospheric occurrence ofNPs
and tOP. However. it remains unclear how important
volatilization is as a removal proeess of NPs from aquatic
environments.

Fate ofAlkylphenols in the LowerHudson River Estuary.
Mass Balance Approach. To assess the relative importance
of volatilization as a removal process of NP from the water
column. a budget of input and removal processes was
constructed. Abox-model was devised to estimate the input
and removal fluxes of NPs from the water column of the
lower Bay of the Hudson River estuary dUring the July 1998
sampling campaign. The input boundary for the box model
was assumed to be the mouth of the Hudson River, close to
the sampling position corresponding to the upper bay site.
The output boundary to the Atlantic Ocean was an imaginary



TABLE 3. Aquatic Concentrations, Over-Water Atmospheric Concentrations, and Air-Water Exchange Fluxes of ENPs in the Lower
Hudson River Estuary 1998

Lower Bay Upper Bay

sample dale 7/5/98 7/6/98 7n/98 av 07/10/98 A 07/10/98 B av

dissolved (ng L-1) 12 24 49 28 61 94 78
water particulate (ng L-1) 3.9 2.6 3.4 3.3 22 na 22
TSM (mg L-1). 5.4 5.7 4.2 5.1 5.5 na 5.5
foc (%)b 34 35 32 34 12 na 12
gas phase (ng m-3) 2.6 1.5 69 24 21 2.2 12
aerosol phase (ng m-3) 6.9 14 6.3 9.0 3.6 0.50 2.0
wind speed (m S-1) 1.7 3.3 2.3 2.4 4.1 5.6 4.8
Iccl (m day-1)C 0.22 0.42 0.29 0.31 0.52 0.72 0.62

~':air-water flux (ng m-2 day-l)d 2100 9500 1200 4300 25000 66700 46000

• Total suspended matter. b Fraction of organic carbon on suspended aquatic particles. c Air-water mass transfer coeffecient. d Positive values
indicate volatilization.

where Cd and Cg (ng m-3) are the dissolved and gas-phase
concentrations, respectively, H is the dimensionless Henry's

where Cr.up and Cr, low are the water total NP concentrations
(ng m-3) in the upper and lower bay, respectively.

Air-Water Exchange. Air-water diffusive fluxes of NPs
in the lower bay were calculated using a modified two-layer
resistance model (46, 61-63). Volatilization and absorption
fluxes were treated separately in the mass balance model
and are given by

line between Sandy Hook and Long Island (Figure 1). The
total control volume (2.5 x 109 m3), total surface area (As, 3.8
x 108 m2), and the net dry season river flow rate ofwater (Q)
through the entire bay for a typical year (7.1 x 107 m3 day-I.
1987) were obtained from Farley et al. (45). Loadings of NPs
to the NYINJ bay are advection in, diffusive absorption, and
dry and wet atmospheric deposition, whereas removal
processes are advection out, volatilization, sedimentation,
and degradation.

Advection Inputs and Outputs. The Hudson River ac
counts for about 50% of the advective water flow into the
controlvolume (45). Since concentrations were not available
for the other rivers entering the study area (mainly the Passiac,
Hackensack, Raritan, and East Rivers), the total concentra
tions of NPs in the upper bay (Cr.up, July 10, see Figure I),
near the mouth of the Hudson River, were assumed to be
typical of all water entering by advection. Furthermore, the
lower bay was assumed to be a completely mixed system,
and concentrations obtained at the lower bay sampling site
(Cr,low, July 5-7, see Figure 1) were assumed to be those
transferred by advection to the Atlantic Ocean.

Table 3 reports the dissolved and particulate phase
concentrations of ~Ps in the upper and lower bay water
samples (see Figure 1). The average water (dissolved +
particulate) LNPs concentration in the lower bay was 31 ng
L-I and ranged from 15 to 53 ng L-I. In the upper bay, the
average water concentration of LNPs was 100 ng L-I. The
higher concentrations at the upper bay sampling site are
consistent with proximity to the location of wastewater
treatment facilities that discharge to the Hudson and Passaic
Rivers and Newark Bay. Therefore, inputs (1) and outputs (0)
of NPs by advection (g day-I) are estimated by

where P is the seasonal average precipitation rate (2.44 x
10-3 m day-I), and Wg and Wa•p are washout coefficients for
the gas and aerosol phases, respectively. Wg is defined as the
reciprocal of the dimensionless Henry's Law constant (1/H,
645), whereas w...p was assumed to be 104 based on literature
values (67).

Sedimentation. The average particle sedimentation rate
(ws) for the estuary, calculated from Adams et al. (69), is 3.6
g m-2 day-I. Sediment resuspension is a common process
in the LHRE (69), and, therefore, the water column particles
were likely to have similar NP concentrations to the surficial
sediments. Assuming that water column particulate con
centrations are representative of those in the sediments, the
sedimentation rate for NPs can be estimated as

Law constant for~Ps, and kol is the mass transfer coefficient
(m day-l). H (1.5 x 10-3 at 25 0C) was not corrected for
temperature since water temperatures ranged from 20 to 23
°C during sampling and exerted negligible influence on the
flux calculations (64). Details on methods to estimate kol are
described elsewhere (48, 61). The estimated values ofkol and
air-water fluxes are given in Table 3. All net1rlr-water fluxes
calculated (volatilization - absorption) were positive, indi
cating net volatilization. Net fluxes in the upper bay ranged
from 25 to 67 f.lg m-2 day-I (average = 46 f.lg m-2 day-I) and
were nearly an order of magnitude greater than the average
net flux in the lower bay (4.3, range 1.2-9.5 f.lg m-2 day-I).
The difference in net fluxes between the two sampling areas
was not only the result of a shift in the air-water concentra
tion gradient but also be'cause higher wind speeds dUring
the sampling periods in the upper bay enhanced kol (46).
Volatilization and absorption fluxes used in the box model
correspond to those calculated for the lower bay.

Dry and Wet Deposition. The dry deposition flux ofNPs
to the lower bay was estimated by (65. 66)

dry deposition = Ca.pvdAS X 10-9 (8)

where c..P (ng m-3) is the concentration ofNPs in the aerosol
phase and Vd is the particle deposition velocity. The average
concentration of NPs on aerosols above the water column
of the lower bay was 2 ng m-3 (Table 3). A range for Vd of
0.2-0.5 cm S-I was chosen as representative of over water
areas with urban influence (65). Concentrations of NPs in
rainwater were not available so the wet deposition flux of
NPs was estimated by (67, 68)

wet deposition = (PA,) x (WgCg+ t-v.,pCa.P> x 10-9 (9)

sedimentation rate of NP = w.AsCw,p X 10-9 (10)

where Cw,p (ng m-3) is the average aquatic particle concen
tration of NPs in the lower bay.

(5)

(4)

(6)

(7)

1= Qr x 10-9
V'f, up

volatilization = kol (Cd)

absorption = kol(CgIH)

and

VOL. 34. NO. 12. 2000 I ENVIRONMENTAL SCIENCE & TECHNOLOGY. 2415



Relative Contributions of Loadings and Removal Pro
cesses. Degradation of nonylphenol polyethoxylates to NPs
in the sediments with subsequent resuspension is a potential
input of NP to the water column: On the other hand, in situ
degradation of NPs may also be an important removal
mechanism (70). The net degradatiop rate (formation 
degradation) ofNPs (D, g day-I) can be estimated by closing
the mass balance as given by

[(QCr.up) + (Ca.pVdAS) + (AsKo1CglH)] X 10-9 =

[(QCr,low) + (wsAsCwp,)ow) + (AsKo1Cd)] x 10-9+ D (11)

and is assumed to be all the NP mass not accountable by the
summation of the other removal processes. Since concen
trations ofNPs to the atmosphere are temperature dependent,
and samples were taken only for a I-week period, the results
obtained should be viewed as a preliminary approach to
assessing the predominant mechanisms driving the fate of
NPs in the shallow aquatic environment of the LHRE dUring
the summer.

The total loading ofNPs to the lower baywas 9100 g day-I.
Advection accounted for 69% of this input (6300 g day-I),
while gaseous absorption and dry deposition accounted for
19% (1700 g day-I) and 11% (1000 gday-I), respectively. The
estimated wet deposition accounted for less than 1% of the
total loading. Removal from the estuary was dominated by
volatilization (37%, 3400 g day-I). In fact, actual volatilization
fluxes may be significantly higher than those estimated with
the available data set since the average wind speed during
the summer season (4.5 m S-I) is significantly higher than
the wind speeds during the sampling periods (2.4 m S-I) in
the lower bay. Advection (2200 g day-I) and degradation
(2600 g day-I) accounted for 24 and 29% ofthe total removal
of NPs from the water column. Some processes have not
been taken into account, therefore adding to the uncertainty
of the mass balance. For example. removal of NPs from the
water column to the atmosphere due to formation ofmarine
aerosol could not be estimated with the data available and
was omitted in the present budget for the lower bay.

The total inventory of NPs in the control volume was
approximately 78 kg. Therefore, the overall residence time
(R0 of NPs in the water column of the lower bay can be
estimated as

R1 = (total inventory)/Ioadings =
(total inventory)/removal (12)

The calculated Rt is approximately 9 days, which was
significantly lower than the residence time of the water in
the bay (35 days) (45). Short residence times (0.9-2.7 days)
have also been observed for NPs in the shallow Krka River
estuary in Croatia (40).

The results obtained from the budget of NP in the lower
bay shows that the biogeochemical cycling of NP is a very
dynamic process where inputs are dominated by advection
and outputs by volatilization to the local atmosphere.
Degradation may also be an important loss mechanism, but
its relative importance is difficult to assess due to the fact
that the values obtained were estimated indirectlybyclosing
the mass balance for NPs in the lower bay.

The present study demonstrates the necessity to study
the environmental fate of semivolatile persistent organic
pollutants using a multicompartment approach. This is not
only because the atmospheric occurrence and fate of POPs
is influenced by the adjacent aquatic and terrestrial environ
ments but also because the atmosphere may be an important
sink for POPs in shallow aquatic environments.
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Abstract

Polycyclic aromatic hydrocarbons (PAHs, n=36) were measured in the gas and particle

phases in the atmosphere and the dissolved and particle phases in the waters of the New York

New Jersey Harbor Estuary, USA during a week-long intensive field campaign in July 1998.

Mean total (gas + particulate) phenanthrene and pyrene concentrations were 3.3 and 0.33 ng m-3
,

respectively, over the Raritan Bay, and 14 and 1.1 ng m-3
, respectively, over New York Harbor.

Similar PAH profiles (p-values < 0.01) in the atmospheric gas phase and the dissolved phase in

water demonstrate the close coupling of the air and water compartments. Air-water exchange

fluxes of PAHs estimated using shore-based air data lead to erroneous flux estimates when

compared to those derived using over-water air samples. The gross absorptive air-water flux

dominates atmospheric loadings (wet, dry particle, gas absorption) to the estuary for PAHs of

molecular weight, MW< 234 g mor'. Dry particle deposition is increasingly more important for

the higher molecular weight, particle-bound PAH species. Gross volatilization dominates gross

absorption for the majority ofPAHs in the New York-New Jersey Harbor Estuary.
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INTRODUCTION

Urban and industrial activity in coastal zones contributes to increased chemical loading of

semi-volatile organic compounds (SOCs) [1-4]. Proximity of urban/industrial areas increases

atmospheric deposition of SOCs to adjacent coastal waters [1-4], while SOCs emitted from

aquatic systems also act as sources to coastal atmospheres [4-9]. Much of this type of work was

focused on the Great Lakes [1,3,5,6,10-12] and the Chesapeake Bay [2,7,13-16], but considerably

less work has been done on other shallow estuaries such as the Lower Hudson River Estuary and

the heavily impacted New York-New Jersey Harbor Estuary (HE).

The objectives of this paper are to assess the occurrence, speciation, and spatial

variability of PAHs in the atmosphere and water of the HE during an intensive field experiment in

July 1998 and to assess the magnitude of summertime air-water exchange fluxes relative to

atmospheric deposition to the HE within the framework of the New Jersey Atmospheric

Deposition Network (NJADN). NJADN is a research and monitoring network with sites in the

urban and coastal New York/New Jersey region to provide concentrations and dynamics of SOCs,

and to determine the relative role of the atmosphere to inputs from all sources [17-19].

METHODOLOGY

Sampling and Site Characterization. From July 5-11, 1998, intensive air and water sampling

was conducted with consecutive 12-hour air samples (0800-2000 hours, 2000-0800 hours) taken

simultaneously over-water and at two land locations in New Jersey, USA representing different

geographical locations surrounding HE (Fig. 1). The coastal Sandy Hook (SH) site

(40.46~/74.00°W) is located 10 km south of New York City on a peninsula that divides the

estuary from the Atlantic Ocean. The urban Liberty Science Center (LS) site (40.71~/74.05OW)

is located in Jersey City, in the midst of the urban/industrial sector of New Jersey and across the

Hudson River from Manhattan.
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Simultaneous air and water samples were taken aboard the RN Walford at two locations

in the HE. From July 5-7, 1998, sampling occurred in Raritan Bay (40.30"N/74.05°W) west of

SH. Samples were also taken in New York Harbor at the mouth of the Hudson River

(39.l7"N/74.02°W) west ofManhattan in the morning and afternoon of 10 July 1998.

Atmospheric samples were collected using modified high volume air samplers (Tisch

Environmental, Village of Cleves, OH, USA) which were operated at a calibrated flow rate of

approximately 0.5 m3 min-I. The gas phase was captured on polyurethane foam adsorbents

(PDF) and the particulate phase was collected on quartz fiber filters (QFF 0.7~ pore size,

Whatman, Maidstone, UK).

Meteorological data for the land sites were obtained from the National Oceanic and

Atmospheric Administration meteorological stations located at the Newark International Airport

10 km from LS and at John F. Kennedy International Airport 15 km from SH.

Surface water samples were collected at a depth of 1.5 m with an Infiltrex 100 water

sampler (Axys Environmental Systems Ltd., Sydney, British Columbia, Canada) at a flow rate of

approximately 400mL min-I. The sampler was equipped with a glass fiber filter (GFF 0.7~

pore size, Whatman, Maidstone, UK) to isolate particles and XAD-2 resin packed in a Teflon

column to isolate the operationally-defmed dissolved phase. Surface water temperature, salinity,

and wind speed data were recorded at the time of sampling. Additional water samples were

collected to quantify total suspended matter, dissolved organic carbon, and particulate organic

carbon. These samples were analyzed by the Analytical Services Division of the Chesapeake

Biological Laboratory (Solomons, Maryland).

Wet-only integrating rain samplers were employed (Meteorological Instrument Center,

MIC, Richmond Hill, Ontario, Canada) as part of the regular sampling regime of the NJADN to

assess the magnitude of the wet depositional flux of PAHs. Twelve-day integrated precipitation

samples were collected in a 0.212 m2 stainless steel frnmel that drained through a glass column
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containing XAD-2 resin. The volume of collected rain over the 12-day sampling periods varied

from 2.7 to 20 L from June to August 1998.

Analytical Procedures. The QFFs were weighed prior to and after sampling for the

determination of total suspended particulate mass. The PUFs and QFFs were spiked in the

laboratory with deuterated PAH surrogate standards (dto-anthracene, dto-fluoranthene, d12-

benzo[e]pyrene) and extracted in Soxhlet apparati for 24 hours in petroleum ether and

dichloromethane, respectively. The extracts were concentrated by rotary-evaporation, the solvent

exchanged to hexane, and were further concentrated via N2 evaporation. The samples were then

fractionated on a column of 3% water-deactivated alumina. The PAH fraction was eluted with

2: 1 dichloromethane:hexane, concentrated under a gentle stream of nitrogen gas, and injected

with internal standard prior to analysis by gas chromatography-mass spectrometry. Air samples

were processed as described in Gigliotti et al. [18].

Glass fiber filters (GFFs) were combusted at 400°C for 4 hours. XAD-2 resin for both

water and precipitation sampling was prepared by successive 24-hour Soxhlet extractions in

methanol, acetone, hexane, acetone, and methanol, and then finally rinsed with Milli-Q® water.

Field samples of XAD-2 resin were extracted in acetone:hexane (1:1 by volume) in Soxhlet

apparati for 24 hours after the addition of surrogates to assess analytical recoveries. The extracts

were liquid-liquid extracted in 60 mL Milli-Q water. The aqueous fractions were back-extracted

with 3 x 50 mL hexane in separatory funnels with 1 g sodium chloride. The samples were then

concentrated by rotary evaporation and treated in the same manner as air samples as described

above.

All samples (air, water, and rain) were analyzed on a Hewlett Packard 6890 Gas

Chromatograph coupled to a Hewlett Packard 5973 Mass Selective Detector operating in

Selective Ion Monitoring mode. A 30m x 0.25mm i.d., J&W Scientific 122-5062 DB-5 (5%

diphenyl-dimethylpolysiloxane) capillary column with a film thickness of 0.251lm was used.
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Helium was used as the carrier gas and was regulated using a ramped flow rate program. The

identity and subsequent rete?tion time of each PAH was confIrmed by the use of a calibration

standard which contained known concentrations of the surrogate compounds, internal standard

compounds, and all of the PAH compounds of interest in this study. The mass of each PAH was

determined by isotopic dilution with a series of internal standards added to the samples prior to

instrumental analysis. Other details can be found in Gigliotti et al. [18].

Quality Assurance. Deuterated PAH surrogate standards were added to XAD-2 (water) samples

in the fIeld prior to sampling and added to QFF, PUF, XAD-2 (precipitation) and GFF samples

prior to extraction in the laboratory. Dw-anthracene (average recovery 82 %; range: 59 - 96%)

was used to correct all concentrations of PAHs with molecular weights from 166 (fluorene) to

198 g mor l (methyldibenzothiophenes) for surrogate recoveries. Dw-fluoranthene (average

recovery 78%; range: 53 - 89%) was used to correct all concentrations ofPAHs from molecular

weight of 202 (fluoranthene) to 252 g mor' (benzo[b+k]fluoranthene). DIO-benzo[e]pyrene

(average recovery 86%; range: 52 - 100%) was used to correct all concentrations ofPAHs from

252 (benzo[e]pyrene) to 300 g mor' (coronene).

Laboratory blank masses for PUFs and QfFs accounted for only 0.2 to 9.3% of the total

PAH (36 compounds) mass in air samples and only 0.2 to 1.2% for GFFs. Laboratory blank

masses were subtracted from sample masses to remove the contribution of contamination

occurring in the laboratory. There was no laboratory blank mass correction for the XAD-2

samples.

Method detection limits were defIned as the average mass in the site-specifIc fIeld blanks

plus three standard deviations and are reported as follows: 0.0002 (cyc1openta[cdJpyrene) to

0.092 ng m-3 (benz[a]anthracene) for gas phase PUFs at LS, and 0.0003 (cyclopenta[cdJpyrene)

to 0.016 ng m-3 (phenanthrene) for SH. Individual QFF method detection limits ranged from

0.0002 (naphthacene) to 0.036 ng m-3 (phenanthrene) for LS and from 0.0005

(benzo[b]naphtho[2,1-d]thiophene) to 0.0077 ng m-3 (phenanthrene) for SH. Method detection
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limits for the HE water samples ranged from: 0.0006 (naphthacene) to 0.22 ng L-I (fluorene) for

XAD-2 samples and 0.0002 (naphthacene) to 0.063 ng L-I (1-methylfluorene) for GFFs.

Calculations. Air-water exchange. The direction and magnitude of the gas transfer of PAHs

across the air -water interface of the HE were calculated using a modified [20] two-layer

resistance model. This model as previously described in [7,21,22] is applied here.

The overall flux calculation is defined by:

(1)

where F is the flux (ng m-2 dai'), KOL (m day-I) is the overall mass transfer coefficient and (Cdiss-

Cga/H') describes the concentration gradient (ng m-3
) The concentration gradient is calculated as

Cdiss (ng m-3
), the dissolved phase concentration of the compound in water, subtracted by C gas (ng

m-3
), the gas phase concentration of the compound in air, which is divided by the dimensionless

Henry's Law Constant, H'. The H' value is calculated as HIRT, where R is the universal gas

constant (8.314 Pa m3 K I mor'), H is the temperature and salinity-corrected Henry's Law

Constant (pa m3 morl
), and Tis the absolute temperature at the air-water interface (K).

The overall mass transfer coefficient, KoL, is calculated as the resistance to transfer across

the water layer and the air layer and quantified as:

1 1 1
--=--+--
K OL kwater kairH'

(2)

'~

The mass transfer coefficients (kwater and kair) have been empirically defined based upon

experimental studies using tracer gases [23-30] and converted to values for PAHs using

differences in diffusivities. The magnitude ofKoL for individual PAHs ranges from 0.05 to 0.7 m

day-l in this study.

Wanninkhof and McGillis [31] recently established a cubic relationship for describing the

effect of wind speed on kwaten an update of the relationships established by [32] and [33]. The

cubic relationship is a better predictor of field data from [31] for higher wind speed conditions
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(>6 m S·2). Because wind speeds were consistently less than 6 m S-l in this study, the quadratic

relationship shown in Equation 3 was applied here.

( )

-05
1.64 SC

PAH
.

kwater PAH =0.45ulo. 600
(3)

In this relation, UlO is the wind speed (m S·I) taken at a height of 10 meters, SC is the Schmidt

number for each PAH, and 600 represents the Schmidt number for CO2 at 20°C. The calculations

of kwater and kair are further discussed in [22] and [21].

Henry's Law constants. The Henry's law constants and t1HH values of Bamford et al. [34] for 8

PAHs were used. The .dHH reported were greater than .dllvap for benz[a]anthracene and chrysene

which seems anomalous. Thus for these two PAHs, as well as all of the other PAHs not

investigated by Bamford et al. [34], .dHH was calculated as the difference between the enthalpy of

vaporization (.dl!vap) and the excess free enthalpy ofdissolution (.dllexcess) of the compound [35].

.dllvap was calculated from boiling point and the entropy of vaporization (.dSvap) which is

calculated using the Kistiakowsky relationship [35] . .dflexcess is calculated from the enthalpy of

dissolution (Lt.lfsol) by subtracting the enthalpy of fusion (melting) (.d.&). .dl:fsol measured for 12

PAHs [36] were used to develop a correlation behveen.dlfsol and boiling point (? = 0.91) which

was then used to estimate .dl:fsol for the other PAHs. The PAH Henry's Law constants at 25°C

(corrected for salinity via the Setschenow relationship [35]) and their temperature dependencies

are presented in Table 1.

Colloidal influence. Partitioning between the dissolved and the particulate phases in water is

modeled as:

K = _C-..!:.:pa::..:.rt_

p CdissTSM
(4)

where Cpart is the concentration of PAH on aquatic particles (ng L"\ Cdiss is the concentration of

PAH in the dissolved phase (ng L- I
), and TSM represents the total suspended particulate matter in
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the water column (kg L-1
). Colloidal organic matter can by-pass the GFF to be captured by the

XAD-2 resin where the PAHs associated with colloids are therefore incorrectly quantified as part

of Cdiss [37-39]. To determine the extent to which colloidal matter affects PAH partitioning in the

water column, log Kow was plotted against log Koe for all water samples (Fig. 2). Normalizing Kp

to the fraction of organic carbon (foe) gives the organic carbon normalized partition coefficient

Koe• The relationship ofKow and Koc is described by:

r".

\ /

K
logKoc =log ./ =a 10gKow + b

J oc

(5)

Theoretically, the slope of Equation 5 should be approximately equal to 1 ifpartitioning

is at equilibrium [40-42]. In Figure 2, the regression line based upon the relationship proposed by

Karickhoff [43] for the estimation ofKoc is also shown. The values of log Kow were taken from

references [44,45]. The Karickhoff relationship underpredicts the observed Koc values by

approximately one order of magnitude in some cases. The measured slopes are not statistically

different from I (p < 0.05) showing that the dissolved - particle interactions for PAHs in the

water column are apparently at or near equilibrium and a correction is unwarranted.

Sorption ofPAHs to soot particles is stronger than with natural organic matter [46]. The

inherent assumption regarding the approach in Equation 5 is that PAHs are bound only to the

natural OC. PAH partitioning in the water may also be affected by the soot fraction of the solid

matrix (!sc). If sorption to soot carbon (SC) is important, K d must be modified to incorporate the

fraction of SC (!sc) and the soot carbon-normalized partition coefficient (Ksc) [46]:

(6)

Because the fractional content of SC on aquatic particles in the HE was not measured, this

modified K d cannot be quantified. Some qualitative judgements can be made, however.

Analogous to the analysis done by Dachs and Eisenreich [47], where the ratiofscKsrlfocKoc is lower

than five, organic matter predominates as the sorption phase. SinceKsc values for PAHs are more
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than one order of magnitude higher than Koc [46], this can only happen when.foc is much higher

than.fsc. The high organic matter content in the water column that was measured during July 5-7

may be consistent with this scenario. In effect, during this period of time, the correlations found

between log Koc and log Kow, in addition to giving a slope close to unity, provide intercepts close

to zero. This is consistent with sorption to organic matter dominating the water-particle

partitioning.

Atmospheric loading estimates. A comparison of the magnitudes of the dry particle

depositional, wet depositional, and air-water diffusive gas fluxes was performed to assess their

relative importance to the total atmospheric loading to the water.

Dry deposition. Dry deposition flux, Fdry (ng m-2 day-I), was calculated by multiplying the

concentration ofPAHs on atmospheric particles, Ca,part (ng m-3
) by a particle settling velocity, Vd

(cm day-I).

(7)

Particle settling velocities depend on a number of factors including wind speed, atmospheric

stability, relative humidity, particle characteristics (diameter, shape, and density), and receptor

surface characteristics [3,12,48,49]. Recent studies on dry particle deposition to surrogate

surfaces and derived from atmospheric particle size distributions and micrometeorology suggest

that a Vd equal to about 0.5 cm S-l is applicable to urban-industrial regions such as the HE [3,50

52].

Wet deposition. Wet deposition flux, Fwet (ng m-2 day-I) is calculated by multiplying the volume

weighted mean concentration of the PAH compound in rainwater, CR (ng L-1
), by the

precipitation flux, P (2.14 L m-2 day-I).

(8)

The volume weighted mean PAH concentrations of all 12-day integrated rain samples (n=6) taken

in summer 1998 (June, July, and August) at the coastal SH site were chosen to represent the
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summer signal.

Volatilization and Absorptive air-water fluxes. The gross volatilization (Fvol) and gross

absorption (Fabs) fluxes (ng m-2day-I) are calculated as:

(9)

(10)

The net diffusive gas exchange flux is then calculated by subtracting the gross absorption flux

from the gross volatilization flux. A positive (+) flux indicates net volatilization out of the water

column and negative (-) flux indicates net absorption into the water column.

RESULTS AND DISCUSSION

Spatial variability of atmospheric PAH concentrations. The average and range of 36 gaseous

and particulate phase PAR concentrations at each of the sampling sites for the July field

experiment are presented in Tables 2 and 3, respectively. The highest gas phase PAR

concentrations were measured at the urban LS (Jersey City, New Jersey) where concentrations

were about 2x those observed at the SH coastal site. Paired t-tests for individual gas-phase PARs

(MW:166-300 g mor1
), showed that concentrations at SH were statistically lower than those at

LS (p<O.05) with the exception of the high molecular weight (>234 g mor1
) PARs:

benzo[e]pyrene, benzo[a]pyrene, benzo[b+k]fluoranthene and benzo[b]naphtho[2,1-d]thiophene,

which were comparable.

There was no significant statistical difference between the particulate PAH

concentrations at the LS and the SH sites (paired t-test, p<O.05). However, the PAHs with the

largest difference in concentration between the urban and coastal sites were those PAHs

associated predominantly with the particle phase. These may be preferentially lost by dry

deposition during transport away from urban areas. Comparative statistical analyses for the two

over-water sites were not perfonned due to the small number of samples available.
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The highest PAH concentrations at SH occurred on the nights of 5 July and 7 July when

winds blew from the N and NINE from the heavily populated Long Island and New York City

area. The high concentrations on 7 July corresponded to winds from the S/SW along the local

residential coastal area and regional transport from the Mid-Atlantic Corridor. Concentrations on

10 July were lower than expected, because the winds came directly from the urban/industrial area

(LS) approximately 25 km NW ofSH. Wind speeds measured on 10 July were the highest of all

previous days during the intensive affecting the magnitude of air-water exchange and dry

depositional fluxes as well as diluting emissions.

Spatial variability of aquatic PAH concentrations. Both the dissolved and particulate phase

PAH concentrations in water were higher in New York Harbor than in Raritan Bay (Table 4).

Dissolved phase PAH concentrations ranged from below detection limits at both sites for the

higher molecular weight compounds (>234 g mOrl) to 16 ng L-1 for pyrene in the New York

Harbor. Particulate phase PAH concentrations ranged from 0.021 ng L-1 for benzo[b]naphtho[2,1

d]thiophene in Raritan Bay to 11 ng L-1 for benzo[b+k]fluoranthene in New York Harbor. This is

primarily due to the closer proximity of New York Harbor to the New Jersey urban/industrial

complex and metropolitan New York City. Although both water bodies are impacted by PAH

emissions from urban-industrial activities in the New York-New Jersey metropolitan area, the

higher atmospheric concentrations measured at the LS in Jersey City provides a larger

atmospheric loading source to the adjacent New York Harbor than to the Raritan Bay, located

further southeast.

PAH profIle distributions. PAH concentration profiles of the air particulate and gas phases, the

water particulate and dissolved phases, and sediments [53] (Fig. 3) are compared to assess the

linkages between compartments. The PAH profiles represent the mean PAH concentrations of the

3 days of simultaneous air and water samples taken aboard the R/V Walford in the Raritan Bay.

The gas ~d dissolved phase concentration profiles were statistically similar (,J=0.90,p

value<O.Ol) suggesting that the air and water compartments are closely coupled. The air and
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water particulate phase concentration profiles (all PARs: 1=0.70, p<O.OI) were also statistically

similar for the low and medium (MW= 166 to 234 g mor l
) molecular weight PAHs (1=0.86,

p<O.OI). However, the higher molecular weight (MW >234 g mor l
) PAHs displayed less

similarity (I=0.58,p<0.01) suggesting that additional sources beyond dry particle deposition of

high molecular weight PAHs contribute to the water column inventory.

The sediment profile [53] and the water particulate phase profile exhibited relatively

higher contributions of perylene than the atmospheric particulate phase profile. Particulate

perylene represents 5.0% ofI:PAHs in the water column, whereas it accounted for only 0.12% in

the air particulate phase. Removing the influence of perylene, the'; between the air and water

particulate profiles increases to 0.75 (p<0.01). Atmospheric deposition of perylene alone

therefore could not support the measured concentrations in the water column and the sediment is

suggested as a source.

Venkatesan et al. [54] and Dachs et al. [55] attribute higher relative concentrations of

perylene in estuarine and marine sediments rich in biological activity such as the HE toin-situ

diagenetic processes. Resuspension of perylene-rich sediment likely accounts for the high

concentrations of perylene measured in the water column. The relative abundances of other high

molecular weight PAHs in the sediments are consistent with atmospheric deposition as a major

contributor.

Air-Water Exchange. To test the applicability of applying coastal air data to the calculation of

air-water exchange fluxes [4,6,14], a direct comparison of using shore-based versus over-water

air samples was performed, applying the same water concentrations in both calculations.

Atmospheric samples were collected simultaneously over-water and over-land at nearby

coastal sites. The atmospheric gas phase PAR profiles over-land at SH and over-water in the

Raritan Bay are statistically similar for all days (p<0.05); however the magnitude of the

concentrations are different. All medium molecular weight PARs (MW: 200"'234 g mor l
) exhibit

concentrations that are greater over-land than over-water by as much as an order of magnitude.
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Conversely, the majority of the lower molecular weight PARs (MW: < 200 g mor l
) are higher

over-water than over-land implicating a water contribution. The air;.water exchange fluxes

corresponding to use of over-land air data at SH and over-water air data on 7 July 1998 are

weakly correlated (';=0.27, p>O.Ol). (Fig. 4A). The use of the over-land air data yielded a

reversal in the direction of the actual flux (obtained using over-water air samples) for some

PARs. Application of coastal air data also led to an over-estimation of the magnitude of the

phenanthrene, pyrene, and benzo[a]pyrene fluxes by approximately 2x and by more than a factor

of 6 for the methylphenanthrenes.

The over-land air concentrations at the LS site were higher than those measured over

water in New York Harbor by a factor of 2 for most PARs with the exception of the thiophenic

PARs and fluorene for the morning of 10 July 1998. In the afternoon, concentrations over-water

were higher than those measured over-land for all PARs except cyclopenta[cd]pyrene. Overall,

the flux profile (Fig. 4B) using shore-based data from LS showed differences from over-water

measurements from the ship stationed in New York Harbor for the 10 July 1998 afternoon

(';=0.46; p<O.Ol) sample. The calculation of air-water exchange fluxes using the shore-based air

data yielded a net volatilization flux for phenanthrene and the methy1phenanthrenes, whereas the

direction of flux based on over-water measurements was net depositional.

Although coastal data agreed with the air-water fluxes for a few PARs, the discrepancies

for other PARs preclude any potential predictive ability. The same conclusion was reached in a

study of PCBs performed in Green Bay, Lake Michigan [56]. Because shore-based air

concentrations cannot yield accurate air-water exchange fluxes, simultaneous air and water

samples taken over-water are used exclusively for the estimation of air-water exchange fluxes in

this study.

Table 5 shows the air-water exchange fluxes for three air and water sample pairs taken

simultaneously in Raritan Bay on July 5- 7 and a morning and afternoon sample taken in New

York Harbor on July 10. The larger magnitudes of the air-water fluxes from New York Harbor
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samples are driven by both higher PAH concentrations in the air and water and higher wind

speeds. In both the New York Harbor and Raritan Bay samples, the majority of PAHs have a net

volatilization flux, showing that the HE acts as a source of PAHs to the air in the summer. Other

studies confirm that the water column contributes to the PAH burden in the atmosphere

particularly during the summer months [7,8,57]. However, four of the five samples from the HE

have net absorptive fluxes for phenanthrene and the methylated phenanthrenes. The high

atmospheric phenanthrene and methylphenanthrenes concentrations in the New York! New Jersey

coastal region drive the direction of the flux from the air to the water.

Table 5 also compares the summer air-water exchange fluxes calculated for the HE (July,

1998) to those in chesapeake Bay (June, 1993) [7] and in the Patapsco River, a sub-estuary of the

Chesapeake Bay (June, 1996) [58]. Similar to New York Harbor, these systems exhibit net

absorptive fluxes for phenanthrene. The magnitudes of the net phenanthrene fluxes are also

similar between the three locations. In contrast to these data sets, Chesapeake Bay exhibits net

absorptive fluxes for all ofthe PAHs listed.

Comparison of atmospheric depositional processes. Figure 5 shows that gas phase absorption

dominates the total PAH inputs to the Harbor Estuary for the low to medium molecular weight

PAHs (MW: < 234 g mor l
) in summer. As molecular weight increases, wet and dry depositional

fluxes contribute proportionately more, reflecting the higher proportion of PAHs on particles. The

wet flux also increases with molecular weight, because rain droplets are efficient scavengers of

particles. Particle scavenging is especially important for PAHs with 4 or more rings [59].

The importance of volatilization as a removal process relative to advection of PAHs out

of the water column of the HE can be assessed by comparing the residence times of dissolved

phase PAHs in the water column reflecting only air-water fluxes versus the residence time of

water in the estuary. The residence time of PAHs in the water column (tA/W) considering only

dissolved phasePAHsthat are subject to air-water exchange is given by:
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Inventory Cwater X Vwater
T A1W = =

VolatilizationFlux Fvol x A
(11)

where the inventory is represented by, Cwater which is the concentration of PAH in water and the

volume (m3
) of water in the HE (Vwater) and the volatilization flux in ng m-2 day-l is extrapolated

over the surface area (m2
) of the HE (A). The residence time of the water in the summer months

calculated as total volume of the HE divided by the average summer freshwater advective flow

rate is about 35 days [60]. For individual PAHs, TAfW ranges from 19 to 136 days suggesting that

advection of PAHs is at least as important a removal mechanism as volatilization. Degradation in

the water column may be also a significant sink ofPAHs in the HE.

Although volatilization out of the water column is a source of PAHs to the air in the

summer, the magnitude of PAlI volatilization in the HE is overwhelmed by continuous

anthropogenic emissions in the New York-New Jersey metropolitan area as evidenced by the

higher PAH concentrations measured over land.

Impact of over-water volatilization on downwind sites. To assess the impact ofthe over-water

volatilization fluxes of PAlIs, an analysis of three PAlI atmospheric profiles from simultaneous

samples was performed: one taken over-water in New York Harbor, one taken upwind in the

urban/industrial area (LS, Jersey City), and one at the coastal SH site downwind. On the morning

of 10 July 1998, the winds came out of the NW bringing air masses from over urban/industrial

site toward the ship and finally toward the coastal SH site.

If volatilization of PAlIs represents a significant loading to the air over the HE, then the

over-water profile should demonstrate a proportionate increase in the concentrations of low to

medium molecular weight PAlIs in the gas phase. However, the relative PAlI profiles are

statistically identical (? > 0.96) between the three sites, suggesting that the downwind profiles

represent a dilution of the urban/industrial signal atLS. No increase in low to medium molecular

weight PAHs is observed. PAlI concentrations in the air over the estuary are controlled by

emissions from urban/industrial areas, not dominated by volatilization from the water in the
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summer. In the winter months, conditions such as lower temperatures and increased PAR

emissions may cause a change in the direction of the flux such that the air may support the

dissolved phase concentrations in the HE. Anthropogenic emissions dominate PAR loading to the

regional atmosphere throughout the year.
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FIGURE LEGENDS

Figure 1. Map of the New Jersey Atmospheric Deposition Network (NJADN) sampling sites,

USA. Squares represent NJADN sampling stations.

Figure 2. Relationship between the log octanol-water partition coefficient (Kow) and log organic

carbon-water partition coefficient (Koc) for polycyclic aromatic hydrocarbons (PAHs) in the New

York-New Jersey Harbor Estuary, USA by date.

Figure 3. Mean polycyclic aromatic hydrocarbon (pAH) concentration profiles in the air (gas,

ng/m3
, and particle phases, ng/g), water (dissolved, ngIL, and particle phases, ng/g), and sediment

t53j,ng/g; of Raritan-Bay,-tlSk ErrorhaYs represenr± I-SD.:AsIensKsrepresertnmavailaole

data.

Abbreviations are as follows: fluorene (FLUOR), phenanthrene (PHEN), anthracene

(ANTHRAC), I-methylfluorene (IMeFLUOR), dibenzothiophene (DBT), 4,5

methylenephenanthrene (4,5MePHEN), methylphenanthrenes (MePHENs),

methyldibenzothiophenes (MeDBTs), fluoranthene (FLANT), pyrene (pYR), 3,6

dimethylphenanthrene (3,6DMPHEN), benzo[a] fluorene (B[a]FLUOR), benzo[b]fluorene

(B[b]FLUOR), retene (RET), benzo[b]naphtho[2,1-d]thiophene (BNT), cyclopenta[cd]pyrene

(CPcdP), benz[a]anthracene (B[a]A), chrysene (CHRy), napthacene (NAPTHA), benzo[b+k]

fluoranthene (B[bk]FLANT), benzo[e]pyrene (B[e]P), benzo[a]pyrene (B[a]P), perylene

(pERYL), indeno[1,2,3cd]pyrene (INDENO), benzo[g,h,i]perylene (B[ghi]P),

dibenzo[ah+ac]anthracene (DBA), coronene (COR).

Figure 4. Comparison ofpolycyclic aromatic hydrocarbon (PAH) net air-water exchange fluxes

based on either over-land or over-water air concentrations. A: Fluxes (ng/m2 day) using Sandy

Hook, USA (shore-based) air data compared to (over-water) air data for Raritan Bay, USA. B:
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Fluxes (ng/m2 day) using Liberty Science Center (shore-based) air data to (over-water) air data

from New York Harbor, USA.

Figure 5. The relative importance ofdry particle deposition, wet deposition, and gross absorption

ofpolycyclic aromatic hydrocarbons (PAHs) to total atmospheric deposition in the New York

New Jersey Harbor Estuary, USA.
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Table 1. Henry's Law constant values at 2SoC (298K) and corresponding temperature dependencies (ARJV3

(In H 2 =In H 298K + (1/298 -lff2) * AHIR)

Henry's Law Constant (H298K) Temperature Dependency (A H H)

(Pam 3 morl
) (kJmor!)

PAH at 25°C

Fluorene 9.8 48.8

Phenanthrene 4.3 47.3

IAnthracene 5.6 46.8

IMethylfluorene 7.3 34.8b

Dibenzothiophene 5.7 34.6b

4,5-Methylenephenanthrene 4.1 34.2b

Methylphenanthrenes 2.2 33.6b

- ---------- ------- ----- - -- - I ~~~ ._-- - ------ - ----- - -- - -~ - --- --~ -~ ----- --- ---

Methyldibenzothiophenes 4.6 34.3
Fluoranthene 2.0 38.7
Pyrene 1.7 42.9

3,6-Dimethylphenanthrene 4.2 34.2b

Benzo[a]fluorene 2.7 34.2

Benzo[b]fluorene 1.8 . 33.4b

Retene 2.1 33.5b

Benzo[b]naphtho[2,I-d]thiophene 1.7 33.3b

Cyciopenta[cd]pyrene 1.4 33.1b

Benz[aJanthracene 1.2 30.9b

Chryseneffriphenylene 0.53 35.1b

a. all values from [34] except where noted
b. calculated



Table 2. Gas phase PAIl concentrations (ng m-3
) measured in the New York-New Jersey coastal atmo~phere

during the summer field experiment July 1998. ~
Liberty Science Center Sandy Hook Raritan Bay New York Harbor

(Over-Land) (Over-Land) (O~er-Water) (Over-Water)

(n=12) (n=13) I (n=3) (n=2)

PAH average (range) average (range) average (range) average (range)

Fluorene 3.7 (0.45 - 11) 1.9 (0.10 - 6.3) 0.61 (0.37 - 0.99) 3.2 (1.8 - 4.7)
I

Phenanthrene 16 (3.4 - 34) 5.3 (0.74 - 13) 3.31(2.3 - 4.1) 14 (14 - 15)
I

Anthracene 0.54 (0.038 - 1.4) 0.067 (0.023 - 0.17) 0.050 CO.0007 - 0.12) 0.55 (0.45 - 0.64)

lMethyljluo,rene 1.6 (0.19 - 3.7) 0.67 (0.16 - 1.7) 1.2 (0.48 - 2.5) 0.98 (0.69 - 1.3)

Dibenzothiophene 1.3 (0.20 - 3.7) 0.54 (0.069 - 1.4) 0.37 (0.32 - 0.41) 1.8 (1.5 - 2.0)

4,5-Methylenephenanthrene 1.3 (0.21 - 2.3) 0.31 (0.056 - 0.66) 0.36 ~0.27 - 0.50) 1.2 (1.0 -1.3)
I

9.8 (9.4 - 10)Methylphenanthrenes 12 (1.7 - 25) 5.0 (0.74 - 19) 5.S (2.8 - 11)

Methyldibenzothiophenes 0.86 (0.24 - 1.6) 0.65 (0.26 - 2.1) I 1.4 (1.1 - 1.7)0.45 (0.26 - 0.78)

Fluoranthene 3.6 (0.59 - 10) 0.80 (0.12 - 1.8) I 2.5 (2.3 - 2.6)0.52
1
(0.30 - 0.82)

Pyrene 1.6 (0.33 - 4.3) 0.41 (0.13 - 0.71) 0.33 (0.25 - 0.47) 1.1 (0.88 - 1.2)

3,6-Dimethylphenanthrene 0.77 (0.096 - 1.6) 0.19 (0.050 - 0.39) 1 0.43 (0.31 - 0.55)0.51
1

(0.10 - 1.3)

Benzo[a]fluorene 0.18 (0.030 - 0.64) 0.033 (0.0044 - 0.068) 0.056;(0.018 - 0.12) 0.055 (0.037 - 0.073)

Benzo[bjfluorene 0.049 (0.0047 - 0.21) 0.0063 (0.0014 - 0.014) 0.013 (?0016 - 0.028) 0.036 (0.012 - 0.061)

Retene 0.067 (0.014 - 0.12) 0.051 (0.013 - 0.11) 0.042 ~0.011 - 0.091) 0.052 (0.044 - 0.059)

Benzofb]naphtho[2,1-d]thiophene 0.0003 (det limit) 0.017 (0.0007 - 0.081) 0.010 (p.0091 - 0.011) 0.091 (0.026 - 0.16)

Cyclopentalcdjpyrene 0.022 (0.0018 - 0.052) 0.0003 (det limit) 0.00([)7 (det limit) 0.0007 (det limit)
I

Benz[a]anthracene 0.092 (det limit) 0.0016 (det limit)
O~~~~~ ~~:~~~: ~ ~:~~~~)

0.0016 (det limit)

ChryseneITriphenylene 0.034 (0.0013 - 0.086) 0.011 (det limit) 0.043 (0.021 -0.065)

Naphthacene 0.0005 (det limit) 0.0013 (det limit) 0.0013 (det limit) 0.0013 (det limit)
I

Benzo[b+k]jluoranthene 0.0015 (0.0014 - 0.0017) 0.0024 (0.0016 - 0.0068) 0.0029 (0.0016 - 0.0056) 0.0016 (det limit)
I

Benzo[e]pyrene 0.0016 (det limit) 0.0033 (0.0024 - 0.0098) 0.0022 (0.0018 - 0.0024) 0.0024 (det limit)
I

Benzo[a]pyt:ene 0.0016 (det limit) 0.0019 (0.0019 - 0.0020) 0.0018 (9.0016 - 0.0019) 0.0019 (det limit)

Perylene 0.0019 (det limit) 0.0016 (det limit) 0.0016 (det limit) 0.0016 (det limit)
I

Indeno[1,2,3-cdjpyrene 0.0025 (det limit) 0.0015 (det limit) 0.0015 (det limit) 0.0015 (det limit)

Benzo[g,h,i]perylene 0.0019 (det limit)
I

0.0011 (0.0010 - 0.0013) 0.0010 (det limit) 0.0010 (det limit)
I

Dibimzo[a,h+a,c]anthracene 0.0023 (det limit) 0.0017 (det limit) 0.0017 (det limit) 0.0017 (detlimit)
I

Coronene 0.0026 (det limit) 0.0013 (det limit) O.OOp (det limit) 0.0013 (det limit)

(. o n (IT) ~-) C)



Table 3. P~rticle phase PAH concentrations (ng m-3
) measured in the New York-New Jersey coastal atmosphere

during the summer field experiment July 1998. :
Liberty Science Center Sandy Hook R~ritanBay New York Harbor

(Over-Land) (Over-Land) (Over-Water) (Over-Water)
(n=12) (n=13) I (n=3) (n=2)

PAH average (range) average (range) average (range) average (range)

Fluorene 0.033 (0.010-0.066) 0.030 (0.0028 - 0.14) 0.010 (0.0049 - 0.018) 0.014 (0.013 - 0.015)

Phenanthrene 0.18 (0.036 - 0.49) 0.14 (0.010 - 1.1) 0.06~ (0.027 - 0.11) 0.14 (0.11 - 0.17)

Anthracene 0.029 (0.022 - 0.076) 0.038 (0.0025 - 0.21) 0.00981(0.0055 - 0.015) 0.024 (0.024 - 0.024)

IMethylfluorene 0.019 (0.011 - 0.040) 0.018 (0.0033 - 0.076) 0.018 (0.0085 - 0.025) 0.030 (0.029 - 0.030)

Dibenzothiophene 0.017 (0.018 - 0.041) 0.019 (0.0013 - 0.14) 0.0066 (0.0053 - 0.0074) 0.014 (0.012 - 0.015)

4,5-Methylenephenanthrene 0.024 (0.018 - 0.058) 0.023 (0.0016 - 0.14) 0.00821(0.0038 - 0.015) 0.018 (0.014 - 0.022)
I

Methylphenanthrenes 0.29 (0.077 - 0.74) 0.37 (0.058 - l.0) 0.111(0.076 - 0.14) 0.17 (0.12 - 0.23)

Methyldibtmzothiophenes 0.018 (0.0038 - 0.036) 0.029 (0.0048 - 0.094) 0.015 (0.0069 - 0.027) 0.018 (0.012 - 0.024)
I

Fluoranthene 0.18 (0.013 - 0.42) 0.086 (0.0070 - 0.26) 0.074 (0.025 - 0.14) 0.15 (0.11 - 0.20)

Pyrene 0.14 (0.021 - 0.34) 0.098 (0.014 - 0.23) 0.060'<0.029 - 0.098) 0.10 (0.063 - 0.14)

3,6-Dimethylphenanthrene 0.028 (0.0088 - 0.072) 0.036 (0.0076 - 0.11) 0.0095 1(0.0079 - 0.011) 0.016 (0.014 - 0.017)
I

Benzofajfluorene 0.052 (0.0057 - 0.12) 0.033 (0.0051 - 0.090) 0.015 (0.0059 - 0.023) 0.027 (0.021 - 0.033)

Benzofbjfluorene 0.015 (0.0001 - 0.030) . 0.010 (0.0015 - 0.029) 0.0045 (0.0023 - 0.0072) 0.0091 (0.0052 - 0.013)
Retene 0.022 (0.010 - 0.033) 0.030 (0.0055 - 0.098) 1 0.022 (0.021 - 0.023)0.021

1

(0.014 - 0.031)

Benzofbjnaphthof2,1-djthiophene 0.039 (0.0009 - 0.16) 0.026 (0.0005 - 0.27) 0.014
1
(0.011 - 0.018) 0.099 (0.019 - 0.18)

Cyclopentafcdjpyrene 0.020 (0.010 - 0.040) 0.044 (0.0044 - 0.15) 0.0023 (0.0005 - 0.0053) 0.022 (0.010 - 0.034)

Benzfajanthracene 0.84 (0.0014 - 0.21) 0.021 (0.0015 - 0.087) 0.013 (0.0059 - 0.025) 0.033 (0.020 - 0.046)

Chrysene/Triphenylene 0.19 (0.014 - 0.55) 0.11 (0.0017 - 0.27) 0.0601(0.018 - 0.089) 0.092 (0.048 - 0.14)

Naphthace'ne 0.0002 (det limit) 0.0022 (det limit) 0.0122 (det limit) 0.0022 (det limit)
Benzofb+kjfluoranthene 0.22 (0.0052 - 0.50) 0.10 (0.0047 - 0.33) 0.111(0.033 - 0.19) 0.13 (0.065 - 0.19)
Benzo[ejpyrene 0.12 (0.012 - 0.22) 0.080 (0.012 - 0.23) 0.07~ (0.025 - 0.13) 0.090 (0.060 - 0.12)
Benzo[ajpyrene 0.056 (0.0018 - 0.17) 0.030 (0.0027 - 0.093) 0.021 (0.0085 - 0.035) 0.043 (0.032 - 0.054)
Perylene 0.015 (0.0011 - 0.057) 0.012 (0.0009 - 0.033) 0.0013 (0.0009 - 0.0019) 0.0009 (det limit)
Indeno[1,2,3-cdjpyrene 0.16 (0.0095 - 0.34) 0.095 (0.0021 - 0.31) 0.0631(0.011 - 0.098) 0.050 (0.046 - 0.053)
Benzo[g,h,ijperylene 0.15 (0.0052 - 0.26) 0.077 (0.0042 - 0.24) 0.048 (0.016 - 0.078) 0.056 (0.031 - 0.082)
Dibenzofa,h+a,cjanthracene 0.025 (0.0025 - 0.073) 0.018 (0.0024 - 0.063) 0.0054 (0.0032 - 0.0082) 0.017 (0.0056 - 0.028)

I •

Coronene . 0.13 (0.0042 - 0.27) 0.066 (0.0035 - 0.22) 0.023 (0.0065 - 0.038) 0.029 (0.017 - 0.040). I



Table 4. Dissolved and particulate phase PAH concentrations (ng L-1
) measured in the NY-NJ Harbor estuary

during the summer field experiment July 1998.
Dissolved Phase PAHs Raritan Bay Raritan Bay Raritan Bay New York Harbor New York Harbor

7/5/98 7/6198 7/7/98 7/10/98 7/10/98
*- indicates below detection limit morning afternoon

Fluorene 0.76 0.80 0.59 2.2 2.6

Phenanthrelle 0.92 2.4 1.9 5.6 5.5

IAnthracene 0.21 0.23 0.20 0.86 1.6

IMethyfjluorene 0.65 0.65 0.65 1.2 1.3

Dibellzothiophelle 0.14 0.33 0.26 0.77 0.76

4,5-Methylellephenaltthrene 0.65 0.96 0.58 4.3 6.2

Methylphellanthrenes 0.99 4.3 3.4 9.4 9.0

Methyldibenzothiophenes 0.24 0.92 0.55 1.9 0.99

Fluoranthene 0.45 1.7 0.78 9.7 14

Pyrene 0.40 1.4 0.73 10 16

3,6-Dimetltylphenanthrene 0.099 0.43 0.25 1.0 1.0

BeJlZo{ajjluorelle 0.11 0.40 0.19 3.4 5.6

Benzo{bjjluorene 0.029 0.\2 0.048 1.2 2.0

Retene 0.083 0.26 0.\9 0.64 0.62

Benzo{bjnaphtho{2,I-djthiophene 0.0057· 0.0057· 0.0057· 0.0057· 0.0057·

Cyclopenta{cdjpyrene 0.0040· 0.0040· 0.0040· 0.012 0.080

Benz{ajanthracene 0.019 0.065 0.030 0.83 1.6
ChryseneITriphenylen-e---- -

-

0.097 0.24 OT3--'---C5-'- --2:-4----

Nap1Jthacene 0.0007· 0.0007· 0.0007· 0.0007· 0.0007·

BellZo{b+kjjluoranthene 0.063· 0.063· 0.063· 0.49 0.80

Benzo{ejpyrelle 0.066· 0.066· 0.066· 0.066· 0.066·

Btnzo{ajpyrene 0.011· 0.011· 0.011· 0.011· 0.011·

Perylene 0.018· 0.018· 0.018· 0.018· 0.018·

Indeno{I,2,3-cdjpyrene 0.017· 0.017· 0.017· 0.017· 0.017·

Benzo{g,h,ijperylelle 0.0032· 0.0032· 0.0032· 0.0032· 0.0032·

Dibenzo[a,h+a,cjanthracene 0.0083· 0.0083· 0.0083· 0.0083· 0.0083·

Coronene 0.0027· 0.0027· 0.0027· 0.0027· 0.0027·

Particulate Phase PAHs Raritan Bay Raritan Bay Raritan Bay New York Harbor New York Harbor

7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
morning afternoon

Fluorene 0.092 0.10 0.089 0.21 0.65

Phel,anthrelle 0.37 0.33 0.27 0.94 3.3

Anthracene 0.17 0.\7 0.12 0.57 2.3

IMethyfjluorene 0.10 0.11 0.11 0.16 0.43

Dibellzothiophene 0.056 0.052 0.040 0.15 0.52

4,5-Methylenephenanthrene 0.18 0.13 0.079 0.40 1.4

Methylphellanthrenes 0.82 0.76 0.61 1.5 6.8

Methyldibenzothiophenes 0.083 0.072 0.057 0.20 0.67

Fluoranthelle 0.67 0.62 0.37 2.1 6.2

Pyrene 0.62 0.58 0.35 2.3 7.6

3,6-Dimethylphellallthrelle 0.068 0.069 0.041 0.21 0.60
Benzo[ajjlllorelle 0.36 0.38 0.23 1.5 5.5
Benzofbjjluorene 0.13 0.15 0.080 0.52 2.2
Retene 0.073 0.079 0.12 0.39 1.3

Benzo{bjllaphtho{2,1-djt1liophene 0.021 0.045 0.032 0.13 0.45

Cyclopenta{cdjpyrene 0.042 0.062 0.Q28 0.23 1.0
Bellz{ajanthracene 0.27 0.30 0.17 1.2 4.8
Chrysene/Triphenylene 0.42 0,41 0.24 1.6 5.7
Nap1Jthacene 0.024 0.054 0.033 0.066 0.24

Bellzo{b+kjjluoranthene 0.85 0.84 0.52 1.7 11
Bellzo{ejpyrene 0,48 0.47 0.30 1.7 5.2
Bellzo[ajpyrene 0.39 0.40 0.27 1.6 5.5
Perylene 0.43 0.46 0.26 1.5 4.3
Indeno{I,2,3-cdjpyrelle 0.94 1.0 0.66 2.8 9.3
Benzo[gihiijperylene- .. 0.46 0.51 0.35 1.3 4.4
Dibellzo[a,h+a,cjanthracene 0.24 0.25 0.18 0.75 2.2
Corollene 0.24 0.25 0.16 0.75 2.7

\0
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Table 5. A tomparison of net air-water exchange fluxes (ng m-2 dol) of PAHs from the NY-NJ Harbor ~stuary and other studies

I

Raritan Bay Raritan Bay Raritan Bay NY Harbor I NY Harbor Chesapeake Bay Patapsco River

7/5/98 7/6/98 7/7/98 7/10/98 (am) I 7/10/98 (pm) 6/1-4/93 6/4-9/96

PAR [this studyJ [this studyJ [this studyJ [this studyJ
I

[this studyJ [7J [58J
I

Fluorene 139 198 162 921 860 127
Phenanthrene -290 171 -84 -1142 -2009 -1699 -1940
Anthracene 49 55 40 287 660 -86 184
1Methylfluorene 39 116 -134 496 494
Dibenzothiophene 4 41 22 61 -88
4,5-Methylenephenanthrene 77 177 91 1427 2487 206
Methylphenanthrenes -307 123 -1670 -275 -916
Methyldibenzothiophenes 24 175 27 534 14
Fluoranthene -74 155 60 1531 2918 -459 291
Pyrene 7 124 -6 1875 3464 -232 551
3,6-Dimethylphenanthrene 9 79 -140 265 381
Benzo[a]fluorene 16 66 15 1004 1895 67
Benzo[b]fluorene 4 15 1 265 500
Retene 11 37 13 152 165
Benzo[b]naphtho[2,1-d]thiophene 1 1 1 1 1
Cyclopenta[cd]pyrene -1 -2 -1 -48 7
Benz{a]anthracene 2 6 3 142 308
ChryseneiTriphenylene 3 7 -14 103

I
213 -14 8.8

Negative Values = Net absorption
Positive Values = Net volatilization
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Dynamic Air-Water Exchange of
Polychlorinated Biphenyls in the
New York-New Jersey Harbor
Estuary .
LISA A. TOTTEN,' PAUL A. BRUNCIAK,u
CARl L. GIGLIOTTI,' JORDI DACHS, ,.§
THOMAS R. GLENN IV,t
ERIC D. NELSON,' AND

-S T EVE N J. EI SEN REI CH'· ,
Department ofEnvironmental Sciences, Rutgers University,
14 College Farm Road, New Brunswick, New jersey 08901,
and Department ofEnvironmental Chemistry, llQAB-CSIC,
jordi Girona 18-26, Barcelona 08034, Spain

Simultaneous measurements of polychlorinated biphenyls
(PCBs) in the air and water over Raritan Bay and New
York Harbor were taken in July 1998, allowing the first
determinations of air-water exchange fluxes for this heavily
impacted system. Average gas-phase concentrations of
I,PCBs were 1.0 ng m-3 above Raritan Bay and 3.1 ng m-3

above New York Harbor. A similar gradient was observed
for dissolved water concentrations (1.6 and 3.8 ng L-l,
respectively). Shallow slopes of log Koc vs log Kow plots
indicated a colloidal contribution to the dissolved
concentrations, and a three-phase partitioning model was
therefore applied. PCBs associated with colloids ranged
from 6% to 93% for trichloro- to nonachlorobiphenyls,
respectively. Air-water gas exchange fluxes of I,PCBs
exhibited net volatilization for both Raritan Bay at +400 ng
m-2 day-1 and New York Harbor at +2100 ng m-2

day-1. The correction for the colloidal interactions
decreased the volatilization flux of I,PCBs by about 15%.
Net air-water exchange fluxes of PCBs are expected to
remain positive throughout the year due to the large water
air fugacity gradient and relatively constant seasonal water
concentrations. The volatilization fluxes are approximately
40 times greater than atmospheric deposition of PCBs
via both wet and dry particle deposition, suggesting that
the estuary acts as a net source of PCBs to the atmosphere
year-round.

Introduction
Major urban and industrial centers increase loadings of
semivolatile organic compounds (SOCs) to proximatewaters
through direct and sewage discharges and through atmo
spheric depositionvia dryparticledeposition, wet deposition,
and air-water gas exchange (1-4). In addition, aquatic
systems can act as sources of SOCs to coastal atmospheres
(5-9). The New York-New Jersey Harbor Estuary (HE) and
the Lower Hudson River Estuary have been greatly impacted
by anthropogenic inputs of SOCs from the adjoining met-

• Corresponding author e-mail: eisenreich@envscLrutgers.edu;
phone: (732)932-9588; fax: (732)932-3562.

, Rutgers University.
t Deceased.
§ IIQAB-CSIC.
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ropolitan area and, in the case of polychlorinated biphenyls
(PCBs), from the Upper Hudson River (J(l). Elevated levels
of PCBs have been found in the biota, sediments, and water
column of the Hudson River Estuary (10- 11). Achman et al,
(14) determined that there was a positive flux of PCBs from
the sediments to the overlying water in the Hudson River
Estuary, leading in turn to enhanced fluxes ofPCBs from the
water column into the air. The HE might thus act as a major
source ofPCBs to the atmosphere, as suggested by Brunciak
et al. (18).

To quantify the magnitude and direction of air-water
exchange, air and water samples must be collected simul
taneously (4, 19, 2(1), Thus, despite the large number ofstudies
(21--'23) that have investigated the fate and transportofPCBs
in the Hudson River and the potential importance ofwater
to-air exchange, air-water exchange fluxes have not been
previously reported. This study evaluates data from a 5-day
period of intensive sampling of air and water in the New
York-New Jersey Harbor Estuary in July 1998. This study
was performed in conjunction with the New Jersey Atmo
spheric Deposition Network (NJADN) , which normally
conducts integrated 24-h samplingofair (gas and particulate
phases) at several land-based sites throughout New Jersey.
The objective ofthis research is to provide the first estimates
ofair-water exchange fluxes ofPCBs in this heavily impacted
system, to examine their potential importance relative to
other mechanisms ofatmospheric deposition to the estuary,
and to examine the role ofthe HE as a source or sink ofPCBs
in the New York-New Jersey region,

Experimental Methods
Methodology. Simultaneous air and water samples were
taken aboard the R/V Walford at a site in the Raritan Bay
(RB) west of Sandy Hook (SH) (40,30° N. 74,05° W) on July
5-7,1998, and in New York Harbor (NYH) at the mouth of
the Hudson River (39.17° N, 74.02° W) west ofManhattan in
the morning and afternoon ofJuly 10, 1998 (see ref 18 for a
map of the sampling area). Surface water temperature,
salinity, and wind speed data were recorded on the R/V
Walford at the time of sampling, Air samples were also
collected atthree locations on land; New Brunswick (40.48°
N, 74.43° W). SH (40.46° N, 74.00° W), and Liberty Science
Center/Jersey City (LSC) (40.71° N, 74,05° W).

Air samples were collected using a modified high-volume
air sampler (Graseby) with a calibrated airflow of ~0.5 m3

min-I. Quartz fiber filters (QFFs; Whatman) were used to
capture the particulate phase, and polyurethane foam plugs
(PUFs) were used to capture the gas phase. Water samples
were collected in situ (1.5 m depth) using an Infiltrex 100
sampling system at a flow rate of ~400 mL min-1 yielding
volumes of23-49 1. Glass fiber fIlters (GFFs; Whatman) with
a pore size of 0.7 .urn were used to capture total suspended
matter (TSM) , and XAD-2 resin (Amberlite) was used to
captute the dissolved phase. Before being deployed in the
field, 30 g of XAD-2 resin was wet-packed into 2.5 x 30 cm
Teflon columns and injected with surrogate standards.

Additional water samples were collected for total sus
pended solids, dissolved organic carbon (DOC), and par
ticulate organic carbon. DOC and inorganic/organic carbon
and nitrogen were analyzed by Analytical Services of the
Chesapeake Biological Laboratory, University of Maryland.

Analytical Procedures. Details of sample preparation,
extraction, and analysis can be found elsewhere (I8, 24, 25)
and will be summarized here. The gas phase was captured
by polyurethane foam adsorbents (PUp), and the particulate
phase was collected on QFFs, QFFs were precombusted at

10.10ZlIesOl0791k ccc: $20.00 © 2001 American Chemical Society
Published on Web OBl2B12001



where Kp is the partition coefficient (L kg-I), Cp is the

Homologue Group

FIGURE 1.. Water column concentrations (pg l-1). gas-phase
concentrations (pg m-3), and calculated net air-water exchange
fluxes (ng m-2 day-1) for PCBs by homologue group in the Raritan
Bay and New York Harbor during July 5-10, 1998.
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speeds were generally lower than normal. It should also be
noted that the Newark weather station is based on land and
that wind speeds are likely to be higher over water. Water
temperature ranged from 19.9 to 22.9 °C, and the salinity
ranged from 20.0 to 21.7 PSU (0.343-0.365 M). TSM ranged
from 4.2 to 5.7 mg L-1 in RB, with the fraction of organic
carbon ( foe) ranging from 0.32 to 0.35. In NYH, TSM was 3.4
mg L-I (foe = 0.14) in the morning sample and 9.6 mg L-I
(foe = 0.07) in the afternoon sample.

Dissolved Water Concentrations. Dissolved water con
centrations OfLPCBs ranged from 1.4 to 1.8ngL-1 inRB and
from 3.5 to 4.2 ng L-I in NYH (Figure I, Table 1). Achman
et al. (14) measured a dissolved water concentration of 7.2
ng L-] (LPCB) in May 1993 for a sample taken in the northern
portion of the HE (1 m above the sediments) in the same
region as the NYH samples taken in this study. The present
measured concentrations are much lower than the 10-20
ng L-I reported earlier in this area (21) but are similar to the
model predictions ofFarleyet al. (21). Otherwaters proximate
to urban areas have displayed lower dissolved PCB concen
trations, including the Chesapeake Bay (0.92 ng L-I) (6) and
southern Lake Michigan (0.08-0.48 ng L-1) (4).

Water Column Partitioning. PCBs in the water column
partition into three compartments: the truly dissolved phase,
the particulate phase, and the colloidal phase (27, 28). In
these water samples, 47-67% of the total PCBs occurred in
the particle phase. Partitioning in the water column between
the apparent dissolved and particulate phase is

450°C for 24 h. PUFs were prepared by successive 24-h
Soxhlet extractions in acetone and petroleum ether and then
were dried in a vacuum aspirator for 48 h. The QFFs were
weighed prior to and after sampling for the determination
of total suspended particulate mass. Samples were injected
with surrogate standards [3,5-dichlorobiphenyl (congener
14), 2,3,5,6-tetrachlorobiphenyl (congener 65), and 2,3,4,4',5,6
hexachlorobiphenyl (congener 166)Jprior to extraction. The
PUFs and QFFs were extracted in Soxhlet apparatuses for 24
h in petroleum ether and dichloromethane, respectively. The
extracts were concentrated by rotary evaporation and
subsequently concentrated via Nzevaporation. The samples
were then fractionated on a column of3% water-deactivated
alumina. The PCB fraction was eluted with hexane, con
centrated under a gentle stream ofnitrogen gas, and injected
with an internal standard containing PCB 30 (2,4,6-tri
chlorobiphenyl) and PCB 204 (2,2',3,4,4',5,6,6'-biphenyl) prior
to analysis by gas chromatography.
. Preparationfor water sampling involved combusting GFFs

at 400°C for 4 h. XAD resin for both water sampling and
precipitation sampling was prepared by successive 24-h
Soxhlet extractions in methanol, acetone, hexane, acetone,
and then methanol and finally rinsed with Milli-Q water.
XAD samples were extracted in acetone:hexane (1:1 by
volume) in Soxhlet apparatuses for 24 h after the addition
ofsurrogates to assess analytical recoveries. The extractswere
liquid-liquid extracted in 60 mL of Milli-Q water. The
aqueous fractions were back-extracted with 3 x 50 mL of
hexane in separatory funnels with 1 g of sodium chloride.
The samples were then concentrated by rotary evaporation
and treated in the same manner as the air samples as
described above.

PCBs were analyzed on an HP 5890 gas chromatograph
eqUipped with a 63Ni electron capture detector using a 60 m
by 0.25 mm Ld. DB-5 (5% diphenyl dimethyl polysiloxane)
capillary column with a film thickness of 0.25 p.m. See
Brunciak et al. (18) for further details.

Quality Assurance. Congeners 65 and 166 were used to
correct individual PCB congener concentrations for surrogate
recoveries due to interference with congener 14. Surrogate
recoveries for PCBs 65 and 166 were as follows: PUFsamples,
103 ± 14% and 102 ± 5%, respectively; QFF samples, 91 ±
9% and 105 ± 10%, respectively; XAD-2 water samples, 94
± 8% and 92 ± 18%, respectively; GFF, 74 ± 7% and 86 ± 7%,
respectively. Several PUFs were cut in halfbeforedeployment
in the field in order to quantifygas-phase breakthrough. The
bottom half of the PUFs contained 13% of the total mass
(LPCBs) on average (n = 3). Field blanks and matrix spikes
were used for quality control purposes. Because the con
centrations of PCBs in the field blanks were low, gas-phase
PCB concentrations were corrected for surrogate recoveries
but not for field blanks. Method detection limits for LPCBs
(defined as 3x the average mass from site-specific field
blanks) were 13 pg m-3for the gas phase, 49 pg m-3for the
particulate air phase, 0.13 ng L-I for the dissolved phase, and
0.04 ng L-I for the particulate water phase.

Results
Sampling Conditions. Meteorological data for the July 1998
samples may be found in ref 26. Air temperature ranged
from 18 to 28°C, with relative humidity of 60-80%. Mean
wind speeds were 2-4 m S-I, except on July 10, when the
average wind speed reached 5.6 m S-I. According to the
Climate Diagnostic Center at the National Oceanic and
Atmospheric Administration (www.cdc.noaa.gov), average
summer conditions at Newark, NJ (the closestweatherstation
for which data are available), are characterized by temper
atures ranging from about 15°C (daily low) to about 30 °C
(daily high) and wind speeds ofapproximately 5m S-I. Thus,
while temperatures were normal for this time of year, wind
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day
7/5/9B

PCB
congener

TABLE 1. Concentrations (pg L-1) of Dissolved and Particle-Bound PCBs Measured in the Waters of the New York-New Jersey
Harbor Estuary, July 1998

dissolved phase particle phase

Raritan Bay New York Harbor Raritan Bay New York Harbor

day day morning afternoon day day day morning afternoon
7/6I9B 7n/9B 7110/98 7/10/98 7/5198 7/6/9B 7n/9B 7/10/98 7/10/98

18
16+32
28
52+43
41+71
66+95
101
87+81
110+77
149+123+107
153+132
163+138
187+182
174
180

:EPCBs

97
121
63

105
41

133
29
15
27
7.8
9.7
9.0
3.0
0.58
1.7

1360

89
121
103
135

61
91
27
8.9

48
10
15
9.5
o
1.4
1.7

1540

83
151
102
111
55

165
38
21
37
13
9.7

10
1.8
0.89
o

1790

157
225
223
237
132
369

70
32
87
21
23
25
6.3
2.2
5.2

3530

162 51 50 42 84 274
183 68 68 53 61 189
158 111 116 86 155 289
275 149 134 118 136 162
163 105 104 85 102 157
447 357 426 326 385 548

91 100 101 92 102 135
41 33 33 31 37 54

115 127 108 90 122 190
39 50 49 39 58 84
53 66 69 56 83 108
72 92 94 71 111 168
11 21 20 19 27 38
7.5 13 13 10.0 16 24

16 33 31 24 43 72
4160 2770 2890 2330 3160 5240

The partition coefficient Koc may be approximated as a linear
function of the octanol-water partition coefficient (Kow):

concentration ofPCBs associated with the particulate phase
(ng L-1). Cd.• is the concentration in the apparent dissolved
phase (ng L-I), and TSM is the concentration of total
suspended matter (kg L-I). NormaliZing Kp to the foc gives
the organic carbon-normalized partition coefficient (Kod:

where a and b are fitting parameters.
Hansen et al. (29) have developed a predictive model for

Kow of PCBs based on total surface area of each congener
(from ref 3{}j and the number of chlorines in the 2 or 2'
position. The model was calibrated using values of Kow
derived experimentally by the generator column method.
Because Hansen et al. report Kow values for all 209 congeners
resulting from a predictive model that is based on the best
available experimental data and a careful evaluation of the
statisticalvalidityofthe results, we concluded that theirvalues
were the most appropriate for use in the present study.
Because the temperature dependence ofKow for PCBs issmall
(31-33) and the temperature of the water varied by at most
3 °C in this study. Kow was not corrected for temperature.

Log Koc is well-correlated with log Kow for PCBs (Figure
2; r- = 0.58-0.88; P < 0.01). The correlation is lowest for the
sample taken on July 10 in the afternoon (r2 = 0.58) and
results in a smaller slope (at the 95% confidence level) than
that of the other samples. The average slope for the other
four samples (0.68 ± 0.07) is similar to those reported by
others (34. 35) for sorption of nonpolar organic compounds
to natural sorbents containing organic carbon fractions
>0.001. Researchers have suggested that the slope of the log
Koc/log Kow relation should be 1 when partitioning is at
equilibrium (36). Significant deviation from 1 suggests that
partitioning is not at equilibrium and/or that a significant
fraction of the compound is sorbed to colloids (37).

The shift in slope for the July 10 afternoon sample is due
primarily to the high Koc values calculated for congeners
haVing the lowest Kow values. If these eight congeners are
removed from the regression. the resulting slope is not

Cr = Cd + CDOC + Cp =

Cd(l + KDOC X DOC + Koc x TSM x faJ (4)

(5)log Koc = 1.00 log Kow - 0.21

and Kooe was assumed to equal O.IKow (21). At the DOC
concentrations observed in this study (3.3-3.9 mg L-1), the
fractions of PCBs sorbed to the colloidal phase predicted by
this model are 6%.14%.31%.52%.70%,81%. and 93% for
the tri-, tetra-. penta-, hexa-. hepta-, octa-. and nona
chlorobiphenyls. respectively. These results agree with, those

where DOC is the concentration of DOC (kg L-1) and Kooc
(L kg-I) is the equilibrium constant for partitioning of the
chemical to DOC. As in other studies (30). Koc was estimated
from the relationship observed by Karickhoff (39):

statistically different from those observed for the other four
samples (Figure 2). IPCBs in the apparent dissolved and
particle-bound phase increased 25% and 56%. respectively.
from the morning to the afternoon sample on this day.
Although the salinity and water temperature remained
constant. TSM increased significantly (from 3.4 to 9.6 mg
L-1). while foc decreased from 0.14 to 0.07. The tide reversed
between collection of the morning sample (from 1020 to
1340 h) and collection of the afternoon sample (from 1410
to 1700 h). Thus. we suspect that tidal currents resuspended
bottom sediment that was low in organic matter but rich in
sorbed PCBs. The shallower slope of the log Koc/log Kow
relation for the July 10 afternoon sample suggests that PCBs
sorbed to the resuspended sediment were not at sorptive
equilibrium. Congeners with the lowest Kow values must
undergo the greatest amount ofdesorption in order to reach
equilibrium. Thus, it is not surprising that they display the
greatest deviation from the log Koc/log Kow relationship
observed on the other days.

The similar slope of the log Koc/log Kow relation for the
other samples (95% confidence limit) suggests that water
column partitioning was at or near equilibrium. but parti
tioningofPCBs to colloidal matter (DOC) may be Significant.
Athree-phase partitioning model was used to estimate the
fraction of PCB mass. which was sorbed to DOC. The total
concentration of PCBs (Cr) is equal to the sum of the
concentrations in the truly dissolved, colloidal. and par
ticulate phases (Cd. Cooe. and Cp, respectively, in pg L-I):

(2)

(3)

Kp
Koc =

fac

Koc = aKow + b
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(6)

(7)

(8)

volatilization = KOLCd

absorption = KOLC/H

where Fis the flux (ngm-Z day-I), KOL (m day-I) is the overall
mass transfer coefficient, and (Cd - CaIH) describes the
concentration gradient (ng m-3) where Cd (ng m-3) is the
dissolved phase concentration ofthe compound in water, Ca
(ng m-3) is the gas-phase concentration of the compound in
air that is divided by the dimensionless Henry's law constant
(H) with H = HIRT where R is the universal gas constant
(8.315 Pa m3 K-I mol-I), His the temperature and salinity
corrected Henry's law constant (pa m3 mol-I), and Tis the
temperature at the air-water interface (K). The volatilization
and absorption fluxes (ng m-z day-I) are calculated as

The net diffusive gas exchange flux is then calculated by
subtracting the volatilization flux from the absorption flux.
Apositive (+) flux indicates net volatilization out ofthe water
column, and a negative (-) flux indicates net absorption
into the water column.

generally higher than those observed by other researchers
overwater. Forexample, average atmospheric gas-phase PCB
concentrations of 560 and 750 pg m-3 have been reported
for the northern (41) and southern (6) Chesapeake Bay,
respectively. Zhang et al. (4) reported a range of 132-1120
pg m-3 over southern Lake Michigan. During this intensive
sampling period, LPCB concentrations at SH and LSC
averaged 650 and 1800 pg m-3, respectively. Similar gas
phase LPCB concentrations have been measured at these
sites year-round as part of the NJADN (J l!). Concentrations
at LSC were thus much greater (often by a factor of 2) than
those measured in RB and much smaller (also by a factor of .
2) than those measured in NYH. Concentrations of PCBs at
SH were 20-40 times lower than those measured in RE and
200-350 times lower than those measured in NYH. Clearly,
calculating air-water exchange fluxes for these water bodies
based on the gas-phase PCB concentrations measured
simultaneously at land-based sites is inappropriate.

Atmospheric PCB concentrations did not increase with
increasing water column concentrations in the RE, even
though PCB concentrations in the water column were high,
suggesting thatvolatilization from the New York-NewJersey
Harbor Estuary is not the only important source ofgas-phase
PCBs in this region. For example, during the first three days
of sampling, dissolved water column PCBs increased 13%,
while gas-phase atmospheric PCBs decreased 75%. When
winds were blowing from the north (New York City area), the
atmospheric LPCB concentration was 1900 pg m-3• In
contrast, when winds shifted to the southwest direction
(suburban New Jersey), the atmospheric concentration fell
to 470 pg m-3• This 4-fold increase in atmospheric PCB
concentrations is similar to that observed by Slmcik et aJ.
(42) in southern Lake Michigan when winds were blowing
from the source area of Chicago.

Air-Water Exchange Model. Amodified two-layer model
used here assumes that the rate ofgas transfer is controlled
by the compound's ability to diffuse across the water and air
layer on either side ofthe air-water interface. The molecular
diffusivity of the compound (dependent on the amount of
resistance encountered in the liquid and gas films) describes
the rate of transfer while the concentration gradient drives
the direction of transfer. The model is applied here as
previously described (4, 6, 14. 43, 44). The overall flux
calcuiation is defined by .

8
a

7110/98 afternoon sample
7 I

u ,
~o

Jt>O
..=!

6

5
8

b 7/10/98 afternoon sample
Regression including all congeners:
log Koc .., 0.41*Iog Kaw + 3.82 R1 = 0.58

7 ;' •u /0
~ /CbEf
I)Il o ·0 __
~ 6 ----0 •••

Regression excluding 8 low Kaw congeners:

5
log Kac = 0.58*log Kuw + "2.65 R1 = 0.77

8
c 7/5/98 sample ..

7
u
0
~
I>J)

~ 6 • Without correction:
@!J log KOC = O.71*log KOW + 1.86

•
5

5 6 7 8

log Kow

FIGURE 2. Log Koc versus log Kow for PCB congeners in the waters
of the Raritan Bay and New York Harbor during July 5-10, 199B.
(a) Note that the slope of this relation is smaller for the July 10,
199B, afternoon sample (0.41 ± 0.10) than for the other four samples
(0.68 ± 0.07), but (b) when the eight congeners having the lowest
Kow values are removed from the regression, the slope (0.58 ± 0.11)
is not statistically different from that observed for the other four
samples. (c) Koc calculated based on apparent dissolved concen
tration without correction for sorption to colloids (open symbols)
and based on truly dissolved concentration, corrected for sorption
to colloids (filled symbols). When this correction is made, the slope
of the relation is not statistically different from 1.

of Baker et aJ. (40), which suggest that at commonly
encountered DOC and TSM concentrations, substantial
fractions ofmoderately hydrophobic compounds are sorbed
to colloids. This is in contrast, however, to Butcher et aJ. (28),
who suggest that less than 10% of PCBs containing three or
more chlorines are sorbed to the colloidal phase in the
Hudson River. When colloidal interactions are considered
and Koc is calculated based on the truly dissolved concen
tration of PCBs (CJ, the plots of log Koc vs log Kow exhibit
slopes that are not statistically different from one (ranging
from 0.96 to 1.10; R Z ranges from 0.89 to 0.92; see Figure 2)
for all but the July 10 afternoon sample (slope = 0.77, RZ =
0.75). In addition, the intercepts, which ranged from 1.8 to
2.6 in the absence of the DOC correction, now range from
-0.11 to +0.43, much closer to the value predicted by
Karickoff (39) (eq 5).

Gas-Phase Concentrations. Atmosphericgas-phaseLPCB
concentrations averaged 1000 pgm-3 in the RB and 3100 pg
m-3 in NYH (Figure 1, Table 2). These concentrations are
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TABLE 2. Concentrations (pg m-3) of Gas- and Particle-Phase PCBs Measured in the Air over the New York-New Jersey Harbor
Estuary, July 1998

gas phase particle phase

Raritan Bay New York Harbor Raritan Bay New York Harbor

PCB day day day morning afternoon day day day morning afternoon
congener 7/5/98 7/6/98 In/98 7/10/98 7/10/98 7/5198 7/6/98 In/98 7/10/98 7/10/98

18 88 49 36 218 291 0.48 0.38 0.70 3.0 2.6
16+32 127 60 37 251 322 0.61 0.48 0.53 2.1 11
28 75 35 23 168 218 0.25 0.34 0.11 1.1 0
52+43 108 58 27 164 205 0.95 1.0 0.90 2.8 4.4
41+71 54 23 12 76 94 0.74 0 0.22 1.7 3.2
66+95 201 48 41 208 244 1.7 2.2 1.7 5.3 9.3
101 39 18 9.7 49 55 0.80 0.44 0.53 2.2 3.3
87+81 21 9.6 6.4 23 26 0.43 0.26 0.29 0.95 1.2
110+77 51 19 11 53 60 0.92 0.37 0.22 3.2 4.3
149+123+107 14 6.4 3.7 17 19 0.58 0.27 0.40 1.7 1.7
153+132 15 6.6 3.7 17 20 0.85 0.30 0.24 2.3 2.5
163+138 17 6.9 3.8 16 19 1.1 0.61 0.24 4.4 4.2
187+182 3.9 6.5 3 7.0 7.9 0.35 0.24 0 0.73 0.85
174 2 0.76 0.52 2.2 2.4 0.22 0.069 0.024 0.66 0.63
180 3.3 1.0 0.53 3.4 3.4 0.66 0 0.14 1.9 1.8

I,PCBs 1865 772 472 2789 3502 22 16 12 68 106

The overall mass transfer coefficient (KoL) comprises
resistances to mass transfer in both water (k,J and air (kw):

where SepCB is the Schmidt number of the PCB congener.
Because the molar volumes of PCBs are assumed to be
constant for PCBs with the same molecular weight, k. and
kw are constant for each homologue group and are presented
in Table 3. The calculations ofkw and k. are further discussed
in Achman et al. (J 4) and Eisenreich et al. (41).

Henry's Law Constants. Calculation of air-water ex
change fluxes requires accurate values for H of each PCB

The mass transfer coefficients (k. and kw) have been
empirically defined based upon experimental studies using
tracer gases such as COz, SF6, and Oz (see refs 45 and 46 for
a review). Differences in diffusivity between these gases and
PCBs were then used to estimate ka and kwfor PCB congeners.
These tracer experiments identified the importance of
increasing wind speed on gas exchange rates. The air-side
mass transfer coefficient for water (k.(HzO) in cm S-I) was
calculated from the following relation (where UIO is the wind
speed in m S-1 at 10 m):

Measurement ofHforstronglyhydrophobic compoundswith
very low aqueous solubilities is quite difficult. For this reason,
His often estimated as the ratio of the vapor pressure of the
compound to its aqueous solubility (46). This method has
been widely used for PCBs (49, 50). A few experimentally
determined Hvalues are available for select congeners (51
51). Bamford et al. (51) recently measured H and its
temperature dependence (t.Hw for 26 PCB congeners. In
unpublished work, Bamford et al. (54) also measured Hfor
61 congeners at a single temperature and used extra
thermodynamic relationships to estimate Hand iVfH for the

TABLE 3. Calculated Mass Transfer Coemcientsa for Air (k.)
and Water (kJ Phases As Well As Surface Skin Temperatureb

and Wind Speedc for Each Sampling Period

Raritan Bay New York Harbor

day day day morning afternoon
7/5/98 7/6/98 In/98 7110/98 7/10/98

u 2.7 3.1 3.3 4.7 5.6
T 295 291 292 294 292
ka

di 296 325 336 432 496
tri 288 316 327 420 483
tetra 281 308 319 410 472
penta 275 301 312 401 461
hexa 269 295 306 393 452
hepta 264 289 300 385 443
acta 259 284 294 378 435
nona 296 325 336 432 496

kw
di 0.31 0.39 0.43 0.75 1.01
tri 0.30 0.38 0.42 0.73 0.99
tetra 0.30 0.37 0.41 0.72 0.97
penta 0.29 0.37 0.40 0.70 0.95
hexa 0.29 0.36 0.39 0.69 0.93
hepta 0.28 0.35 0.38 0.68 0.91
acta 0.28 0.35 0.38 0.67 0.90
nona 0.31 0.39 0.43 0.75 1.01

Bin m dar'. b Tin Kelvin. 'u in m 5-'.

congener as well as the temperature dependence ofH (t.Hw
so that H may be calculated at any temperature (Tin Kelvin):

[t.HH]( 1 I) (12)InHT.=lnHT1 - ~ T
1

- T
z

(9)

(11)

(10)

_1_=...l+_I_
KOL ~ k.."

k..(HzO) = 0.2ulO + 0.3

This relation is recommended by Schwarzenbach et al. (46)
and has been used preViously by many researchers in
calculations of air-water exchange (4, 6, 14, 43, 44). Several
relations are available for the prediction ofkw• Wanninkhof
and McGillis (41) have established a new relationship for the
effect ofwind speed on kw•This cubic relationship is an update
of the most commonly applied semi-quadratic relationship
established by Liss and Merlivat (48) and the quadratic
relationship ofWanninkhoff (45). The cubic relationship is
a better predictor offield data from 47, particularlyfor higher
wind speed conditions (>6 m S-I). However, the cubic
relationship tends to underpredict field measurements of
keo. (the mass transfer coefficientfor CO2) at lowwind speeds.
such as those observed in this study. Wanninkhoff's quadratic
relationship was thus used in this study (45):

(
SCpCB)-O.5

~.PCB = 0.45 UIO1.64 600
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remaining congeners. These values were kindly provided by
Bamford et al. and were used in the present work.

H was also corrected for the effects of dissolved salts on
the aqueous solubility of the compound via the use of the
Setschenow constant, Ks, which was assumed to equal 0.3
for all congeners (55), resulting in an increase in H of 28%
for all PCBs.

Gas Exchange Fluxes. In RE, where mean wind speeds
were 2.7-3.3 ms-I, calculatedKOLvalues range from 0.03 for
the highest MW PCB to 0.37 for the trichloro PCBs. In NYH,
KOL ranged from 0.05 to 0.81 at wind speeds of 4.7-5.6 m S-I
in this area. Gas exchange was dominated by the tri- and
tetrachloro congeners. KOL values for these compounds
ranged from 0.27 to 0.89 and are determined largely by the
water-side resistance to mass transfer (kw) , which comprises
75-95% of the total resistance.

Instantaneous fluxes ofLPCBs were calculated as the sum
offluxes ofindividual congeners. LPCB fluxes averaged +400
ng m-2 day-I in the RE and +2100 ng m-2 day-l in NYH. The
tri- and tetrachlorobiphenyls account for more than 85% of
the total flux. Fluxes were positive (net volatilization) for
congeners containing 3-7 chlorines and slightly negative
for the higher MW congeners (those containing 8-9 chlo
rines) (Figure 2) .The calculated fraction sorbed to DOC was
used to correct the apparent dissolved concentrations, so
that calculations of air-water exchange were based on the
concentrations of truly dissolved PCBs and do not include
contributions from the fraction ofPCBs sorbed to DOC, which
are not available for air-water exchange. This correction
decreased the estimatedvc;>latilization flux ofLPCBs by about
15%. The correction is smallest on a percent basis for the low
molecular weight congeners, but because they constitute
>85% of the total flux, the correction results in the largest
change in flux (mass per unit area) for these compounds.

Since the total flux is the sum of the volatilization and
depositional fluxes, it is important to compare these fluxes
individually in order to determine the magnitude of the air
water gradient. The volatilization flux for LPCBs ranged from
+310 to +2700 ng m-2 day-I, while the depositional
(absorptive) flux ranged from -14 to -260 ngm-2 day-I. The
depositional flux therefore constituted 2.8-14% of the
volatilization flux, illustrating the dominance of the water
side gradient.

During the days ofJuly 5-7, mean daytime wind speeds
were lowas compared toJuly 10 (Table 3). The meteorological
data gathered as part of the NJADN suggests that an average
wind speed of 5 m S-I is more common for the area. Since
wind speed has a nonlinear effect on the water-side mass
transfer coefficient, normalizing the fluxes to a constantwind
speed would give a better estimate of the air-water PCB
gradientin RB versus NYH. Normalized to a wind speed of
5 m S-I, net fluxes were 835 (± 150) ng m-2 day-I in RE and
1898 (± 87) ng m-2 day-I in NYH. Thus under typical
summertime meteorological conditions, thevolatilization flux
from NYH is about twice that of RE, driven by higher water
concentrations.

Total PCB fluxes in both RE and NYH were higher than
fluxes calculated for Lake Superior (56). In the Chesapeake
Bay, Nelson et al. (6) reported an annual mean flux of +96
ng m-2 day-I with a range of -63 to +800 ng m-2 day-I.
Zhang et al. (4) reported fluxes of +30 (± 17) ng m-2 day-I
ofPCBs out ofsouthern Lake Michigan duringJuly 1994 when
winds were blowing from the north, resulting in low
concentrations of gas-phase PCBs (regional background).
When winds carried air masses from Chicago, higher gas
phase PCB concentrations caused the fluxes to reverse
direction, resulting in net deposition ofPCBs, averaging -13
± 9 ngm-2 day-I.

Achman et al. (27) have measured dissolved LPCB
concentrations in the range of5.8-8.7 ng L-1 near Governor's

Island in NYH that remain largely constant throughout the
year. Assuming that dissolved PCB concentrations also
remain constant in RE, our calculations suggest that net air
water exchange fluxes would remain positive year-round in
both NYH and RE even at low temperatures (0 0C) and at the
high gas-phase PCB concentrations typically observed.in"this
area (18).

Importance ofAir-Water Exchange. The importance of
air-water exchange is evaluated by comparing it to wet and
dry particle depositional fluxes. Wet deposition fluxes average
-6 ng m-2 day-I at LSC and -2 ng m-2 day-I at SH, based
on precipitationsamples collected during the summer Oune
August) of 1998 (57). Dry deposition fluxes were -37 and
-7.2 ng m-2 day-I in NYH and RE, respectively (calculated
from particulate concentrations multiplied by a deposition
velocity of 0.5 cm S-I; 58). Both the wet and dry particle
deposition fluxes calculated here are higher than those
observed in similar systems, such as the Chesapeake Bay
(59) and Lake Superior (56). For Lake Michigan, Franz et al.
(1) estimate an annual dry deposition flux of -79 ng m-2

day-I.

Despite these high depositional fluxes, volatilization of
PCBs from the NY- NJ HE far exceeds the inputs to the estuary
from wet and dry particle deposition, suggesting that the
estuary acts as a net source of PCBs to the surrounding
atmosphere, at least during the summer months. Because
air-water exchange of PCBs probably results in net vola
tilization throughout the year and wet and dry particle
deposition rates change little over seasons (57), this conclu
sion is likely true throughout the year.

To examine the relative importance ofair-waterexchange
in RE, it is useful to consider the residence time that would
be experienced by PCBs if air-water exchange was the sole
loss process (rA/W) and to compare it to the residence time
of water in the system. rA/W is given by the ratio of the total
mass of PCBs contained in the waters of the HE divided by
the total mass of PCBs that are lost due to volatilization:

(13)

where Vis the volume (m3), Ais the surface area (m2) ofRE,
and F is the net air-water exchange flux (ng m-2 d-I).
Calculated in this way, rAIW ranges from 26 to 185 days for
the tri- and tetrachlorobiphenyls in RE in the summertime.
This is a very rough estimate of rA/W for several reasons. First,
significant variations in PCB concentration may exist in the
estuary. Due to shallow depths and tidal mixing, RE is likely
to be a well-mixed system. In addition, measurement of
dissolved oxygen, salinity, and water temperature as a
function of depth during this study revealed virtually no
stratification, another indication that RE is well-mixed.
Nonetheless, the possibility remains that the measured PCB
concentrations are not representative of the Bay as a whole.
Second, the wind speeds during the sampling periods were
significantly slower than winds frequently observed in this
area. At a more typical wind speed of 5 m S-I, rAIW would
range from 14 to 87 days for the tri- and tetrachloro congeners.
In comparison, the residence time ofthe water in the summer
months calculated as total volume of the estuary divided by
the average summer low freshwater flow rate (21) is 35 days.
Again, this calculation represents a rough estimate of the
water residence time due to the possibility of horizontal
mixing and tidal pumping. Considering the large degree of
uncertainty in these calculations, the residence times ob
tained for volatilization and advection are of comparable
magnitude, suggesting that both processes are important in
removing tri- and tetrachlorobiphenyls from the estuary
dUring the summer.
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FIGURE 1. Map of the lower Hudson River Estuary. Shaded areas
indicate urban areas by population density. Adapted map courtesy
of The National Atlas, USGS.

U.S.A. (3-5). As these major sources have been reduced,
diffuse sources of PCDD/Fs, such as domestic burning and
vehicular traffic, have become proportionallymore important
to the current emissions to the atmosphere (6). Unclear as
yet is the extent to which previously deposited PCDD/Fs
present in the key environmental compartments ofsoils and
sediments are nowsubject to recycling into the atmosphere.
Discussions have also centered around possible natural
sources of PCDD/Fs (e.g. refs 7-10). The role of air-water
diffusive exchange in large aquatic systems as a source or
sinkfor PCDD/Fshas not been investigated to ourknowledge,
although this process is important for other semivolatile
compounds, such as polychlorinated biphenyls (PCBs) (J1
15), polynuclear aromatic hydrocarbons (PAHs) (15, 16). and
nonylphenols (J 7). Hence the extent to which currentambient
air levels are maintained by air-surface exchange is clearly
of considerable significance.

The lower Hudson River Estuary and Raritan Bay (HREI
RB) near the New York-NewJersey area in the U.S. (NY-ND
receives freshwater input mainly from the Hudson, Hack
ensack, and Passaic rivers; it remains a brackish water body
(see Figure 1). The concentrations ofmany contaminants in
samples from within the HRE have consistently been among
the highest measured at U.S. sites (18). Dioxin contamination
ofthe Newark Bay. associated with discharges from the Lister
Avenue Superfund site, occurred in the 1960/1970s and
stimulated measurements of 2,3,7,8-TCDD in animals and
sediments of the area (e.g. refs 19 and 20). The importance
of wastewater treatment discharges. combined sewer over
flows. and atmospheriC deposition to the overall contamina
tion of the HREIRB have been discussed (21-24). Recent
studies comparing concentrations of OCDD and 2.3,7.8
TCDD in sediments found a strong decrease over time with
levels of 2,3,7,8-TCDD in the mid-1980s lower by a factor of
3-15 compared to the mid-1960s (25).

This study of air-water exchange in the HREIRB estab
lishes fugacity ratios for PCDD/Fs across a water surface.
The sampling site was chosen because of its contamination
history, proximity to major urban and industrial centers, and
the support offered by an in-place air toxics network (26).
Simultaneous air and water samples were analyzed for a full
range ofPCDD/Fs, including Ch/3DD/Fs. The magnitude of
Henry's Law constants (1-7 Pa*m3/mol) and octanol-water
coefficients (log Ko"4.9-6.4f for Cl2l3DblFs makes1:hem
susceptible to water-air exchange (27, 28), similar to the
1-4 Cl-substituted PCBs for which air-water exchange

The first detailed evidence for dynamic air-water
exchange of polychlorinated dibenzo-p-dioxins and furans
(PCDD/Fs) is presented. Samples of air (340-380 m3)

and water (33-60 l) were taken simultaneously during
July 1998 at two sites in the lower Hudson River Estuary,
NY. The atmospheric gas and particulate phases and
the aqueous dissolved and particulate phases were analyzed
for di- to octa-CDD/Fs. All the homologue groups were
routinely detected by HRGC-HRMS, with detection limits
for the homologue groups""1 pg/sample. CI2DDs. OCDD, and
CI2DFs were the most abundant homologues in the
water, and the CI2DDs were the most abundant in the air (4.3
7.6 pg/m3). The CI2DD/Fs and CI7IsDD/Fs were 25-53%
and 78-99% associated with the water particulate phase,
respectively. The likelihood of sampling artifacts influencing
the apparent dissolved/particulate partitioning of the higher
chlorinated congeners is discussed. Water concentrations
were constant over the sampling period, while atmospheric
concentrations varied with air mass origin. The fugacity
ratios between the dissolved phase in water and the
gas phase in air were usually> 1, implying a net volatilization
flux. Evidence for outgassing of the lower chlorinated
homologues, obtained by the simultaneous measurement
of air over adjacent land and water, provided further support
for the outgassing of the lower chlorinated homologues
from thewater body.

Introduction
Polychlorinated dibenzo-p-dioxins and furans (PCDD/Fs)
are ubiquitous contaminants that are released into the
environment as byproducts ofincomplete combustion or as
chemical impurities. Atmospheric transport is believed to
be the major pathway for their distribution awayfrom sources
(1,2). Municipal. medical, and chemical waste incinerators
were identified as the major sources of PCDD/Fs to the
contemporary environment and have since been regulated
with regard to their emissions or shut down in many
industrialized countries. such as Germany, the U.K., and the
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surface temp eC)
mean SPM (mg/L)
(foc)
mean DOC (mg/L)
water vol (L)
amount SPM (mg)
air temp (OC)
air mass origin
air vol (m3)

TABLE 1. Summary of Four Sampling Events in the Raritan Bay/Hudson River Estuary

date July 5 July 6
position 400 30.308'N, 400 30.396'N,

74°05.802'W 74°05.771'W
20.3-22.6 _ 19.9-22.0
5.59 6.40
(0.34) (0.34)
4.04 4.41
39 33
218 211
21.7-27.0 20.3-24.9
Northwest (Canada) Northeast (Canada)
~4 ~2

July 7
400 30.550'N.
74°05.720'W
21.4-22.9
4.17
(0.32)
3.71
51
213
20.9-24.8
local (still air)
352

July 10
400 39.174'N,
74°02.327'W
20.0-20.3
7.87
(0.09)
4.90
60
472
23.6-26.1
Northwest (Canada)
370

processes have been quantified (14). Recently, the air-water
exchange of nonylphenols has been studied for the lower
HRE, depicting net volatilization from the water surface (17).
Broman et al. (2£1) estimated fugacity ratios for PCDD/Fs in
waters ofthe BalticSea based on coastal air and water column
measurements and derived a net gaseous flux into the Baltic
Sea. In this study. measurements in the HRE/RB indicate
that outgassing from the Bay can act as a source of some
PCDD/Fs to the atmosphere.

Uncertainties remain over the amount ofPCDD/Fs in the
"truly dissolved phase", since it is difficult to assess the
importance of binding to dissolved organic carbon (DOC)
for these compounds. Only the "truly" dissolved phase
participates in the approach to air-water equilibrium.
However. the observed changes in PCDD/F concentrations
of an air mass sampled prior to and after passage over the
lowerBayprovides strong evidence thatvolatilization ofsome
PCDD/Fs from the water body occurs.

Materials and Methods
The Hudson River drainage area above the New York
metropolitan areacovers 34 300km2.The lowerHudson River
(Albany to New York City) is 240 km long and consists of a
mixed estuary. in part because of marine infusion and tidal
influences. The salt front limit can extend up the river 110
km, depending on the freshwater flow (30). The HRE is
bordered by the densely urbanized and industrialized areas
of New York City. CT, and northern NJ. and in prevailing
transport regime downwind of other large atmospheric
emission sources: Philadelphia. PA, Wilmington, DE. and
the Baltimore-Washington complex. Except for Chesapeake
Bay (see 31). there is little information on atmospheric
concentrations. deposition. and fate of persistent organic
pollutants (POPs) in the Mid-Atlantic States.

Simultaneous air and water sampling on the HRE/RB was
performed aboard the RV WalfordinJuly 1998. Air and water
samples were taken simultaneously. while the boat was
anchored at the sampling station. with the bow facing into
the wind. The first three samples were taken in the Raritan
Bay. and the fourth one was taken in the New York Harbor
area (see Figure 1 and Table 1 for details). Samples were
processed at Rutgers University immediately following
collection and later analyzed at Lancaster University.

Air sampleswere collected from the bow, with a modified
organics Hi-Vol sampler (Graseby) equippedwith quartz fiber
filter (20 x 24 em) and polyurethane foam (10 x 8 em
diameter). Each sample consisted ofca. 350 m3ofair sampled
at calibrated flow rates of ~0.8 m3/min. Filters were pre
combusted at 400°C for 4h. equilibrated in constanthumidity
before and after deployment in the field. and weighed. PUFs
were cleaned by successive 24 h extraction in acetone and
petroleum ether and dried in -glass vacuum desiccators.

Water samples were collected using an Infiltrex 100 in
situ water sampler operating at ~400mLlmin and eqUipped
with a glass fiber filter folIowed by a XAD-2 resin column. In

total, 40-60 L water were sampled. yielding between 200
and 400 mg of suspended particulate matter. GFFs were
precombusted at 400°C for 4 h. and XAD was cleaned by
successive 24 h extractions with methanol, acetone. hexane.
acetone, and methanol in a Soxhlet and rinsed several times
with deionized water. Additional details can be found in
Zhang et al. (14).

Additional water samples were taken for total suspended
particulate material (SPM). dissolved organic carbon (DOC).
and particulate organic carbon (pOC) determination. SPM
samples were analyzed for inorganic and organic carbon and
nitrogen (CHN). Analysis ofDOC and CHN were performed
by Analytical Services of the Chesapeake Biological Labora
tory. University ofMaryland. Air and water temperature. wind
speed. and direction were recorded throughout the sampling
interval (see Table 1). Further meteorological information
was obtained from Newark airport, ca. 20 km from the coast.

Additional air samples (consecutive 12-h day-night) were
taken at two land-based sites during the sampling campaign.
while the over-watersamples were being collected. The sites
were chosen to represent the coastal environment and the
urban NJ-NY area. Sandy Hook is located on a barrier spit
separating Raritan Bay from the Atlantic Ocean. and the
"Liberty Science Center" (LSC) is in the heart of the
metropolitan NY and NJ industrial region (see Figure 1).

Analytical Procedure. For the air samples the GFFs were
extracted with toluene and the PUFs in DCM in a Soxhlet
apparatus. The extracts were reduced to ~1mL. transferred
into" gas chromatographic (GC) vials, and transported to
LancasterUniversity. They were cleaned-up on a mixedsilica
column and fractionated on a basic alumina column. Water
GFFs were extracted in acetone-hexane (1:1) folIowed by
toluene. while the XAD resins were extracted in acetone
hexane (1: 1) and partitioned againstwater. The extracts were
cleaned-up as described above. 13Cl2-labeled PCDDlFs
standards (promochem. Welwyn Garden City, AL7IEP, UK)
were added to the XAD-resin before deployment in the water;
GFFs and PUFs were spiked prior to extraction in the
laboratory. Field and laboratory blanks were routinely
included (one in 10 each) and treated as the other samples.

All samples were analyzed by HRGC/HRMS on a Micro
mass Autospec Ultima. operated at a resolving power of
~1O 000 (for details see ref 3Z). Homologue groups were
quantified relative to a full suite of 13Cl2-labeled congeners
on a 30m. DB-5 column; the 2.3.7.8-substituted congeners
were separated and quantified on a 60 m SP-2331 column.
Mean recoveries ofthe various 13Cl2-labeled congeners were
generalIy 50-100% but were 50-65% in the first three XAD
samples. At detection limits of ~0.1-0.6pg/sample for the
2.3.7.8-substituted congeners (based on the noise of the
baseline) ,only trace amounts ofCl7lsDDswere detected in
the blanks. Method detection limits for the homologue
groups. expressed as the mean blank level plus three times
its standard deviation. were generally ~1-2 pg/sample but
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TABLE 2. Mean Concentrations in the Susrnded Particulate Mauer (SPM) and Apparent Dissolved Phase for the Raritan Bay
(n = 3), Hudson River, and Field Blank ( .BI.)

SPM (pglg SPM) dissolved phase (fg/L)

homologue
Raritan Bay Raritan Bay

groups mean SO (%) Hudson F.BI. mean SO(%) Hudson F.BI.

CIzDFs 430 28 800 26 3200 14 5900 270
CbDFs 27 23 600 2.9 940 14 2900 84
CI4DFs 130 17 310 0.9 230 6 560 23
ClsDFs 80 13 160 1.2 200 24 100 4.1
CI6DFs 74 14 150 1.5 88 22 38 3.3
CbDFs 110 9 240 1.0 27 35 nd" 0.2
OCDF 80 23 180 2.3 38 22 16 7.7
ClzDDs 3600 5 1900 7.6 27000 37 44000 170
CbDDs 87 11 140 0.9 400 26 1400 7.8
CI4DDs 61 12 130 0.7 79 19 360 4.6
C1sDDs 20 24 47 0.4 42 18 88 4.2
CI6DDs 150 12 280 0.7 250 36 350 2.5
ChDDs 410 12 860 5.2 540 28 830 45
OCDD 1900 12 3600 21.8 1500 39 1400 132
LTEQb 23 17 33 1.7 25 37 17 0.4

a Not detected, nd. b I·TEQ, ref 33.

TABLE 3. Measurements of PCDDlFs in Water Samples

1:Clc-800IFs 1:1-TEQ

particle-fraction

location

River Elbe, Germany"
Fraser River, Canadab

Baltic Sea. Swedenc

Japanese coastal sead

Raritan Baye
Hudson Rivere

3000-6400 pg/g

27-61 pg/g DOC
1.2-2.9 pg/L
2970 pg/g
5430 pg/g

41-73 pg/g

0.1-0.6 pg/g DOC

23 pg/g
33 pg/g

dissolved phase, fglL

1:Clc-sDO/Fs 1:1-TEQ

210-280 4-17
14-33

36-260 0.4-3.6
100
2940 25
2350 17

sample amount
volume, L SPM,g

-390 -29-43
100
-2000 -12
-1000
-40 -0.2
-60 -0.4

• Reference 33. b Reference 34. c Reference 28. d Reference 36. e This study.

higher for OCDD (13 pg/sample) and CI1/2DFs (6 and 60 pgl
sample).

Results and Discussion
Water Samples. In the SPM ofthe Raritan Baywater samples
(ca. 210-470 mg/sample). virtually all PCDD/F homologue
groups and 2.3.7.8-substituted congeners were measured at
above detection limits with good reproducibility (n = 3).
Average standard deviations were ±15% for the homologue
groups and ±17% for the individual 2.3.7,8-substituted
congeners. Concentrations ranged from 20 pglgSPM for Cls
DDs to >3000 pg/g SPM for ChDDs (see Table 2). Expressed
in pg/L, concentrations in the solid-phase ranged from 0.08
to 0.15 pg/L for ClsDDs up to 15-24 pg/L for ChDDs.
Concentrations in the apparent dissolved phase were lower.
ranging from 40 fg/L for ClsDDs to greater than 40 000 fg/L
for ChDDs. Figure 2 shows the mean concentrations (in pgl
L) for the Raritan Bay samples, with error bars representing
single standard deviations. The apparent dissolved and
particulate phases were dominated by ClzDDs. Both phases
had similar concentrations for the lower chlorinated CDFs,
while the higher chlorinated PCDDlFs were found mostly in
the particulate phase. ~

Toxic Equivalents (ITEQ) in the Water Samples. The
concept ofLTEQ was derived for the biological/biochemical
responses to 2.3.7,8-TCDD and similar pollutants. It is now
common practice to calculate the LTEQ in abiotic matrices
to compare the contamination of samples. Concentrations
ofITEQ (I-TEQ. ref 33) associated with the SPM ranged from
20 to 33 pglgSPM(85-160 fg LTEQ/L). Contributions to the
LTEQ in the SPM were dominated by 2,3,7.8-TCDD and
2.3,4,7.8-PeCDF, both accounting for -20%. Interestingly,
similar concentrations were reported for a sediment sample
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(in pglg dryweight) from the main stem of the Hudson River
taken in 1996 (site 8 in ref 25. courtesyofR. Bopp). 2,3,4.7,8
PeCDF was more abundant in the sediment (43 pg/g
compared to 12 pg/g SPM.in the water), while all the other
2.3.7.8-substituted congeners agreed well, with an average
24% oifference between the two samples (34). Concentrations
in the apparent dissolved phase were lower with 17-25 fg
LTEQ/L. 2.3.7.8-TCDF, 2.3.4,7,8-PeCDF. and, when detected,
2,3,7,8-TCDD were the major contributors to the ITEQ in
the apparent dissolved phase.

There are limited data with which to compare PCDDIF
concentrations in water (see Table 3). Homologue and ITEQ
concentrations (per g SPM) were similar to those found in
the River Elbe and the Fraser River. Concentrations of
homologue groups in the dissolved phase exceeded those
for the Elbe by factors of -2-10 for the homologue groups,
while the LTEQ was similar (35, 36). Concentration per g
SPM were higher in the Hudson River by a factor of ~2. with
concentrations ofPCDD/Fs in the apparent dissolved phase
being higher in the Raritan Bay by -2 times (see Table 2).
Enhanced analytical sensitivity enabled us to work with
substantiallysmallersamplevolumes and mass ofparticulate
matter than many others (see Table 3).

Apparent Distribution in the Water Column. The average
percent particulate phase followed the sequence (%PCDDsl
%PCDFs) ChDFs (26) < ChDDlFs (38147) < CbDDlFs (52/
62) < C~DDlFs (80176) < ClsDD/Fs (75/84) < CI~DlFs (791
86) < ChDDlFs (83196) < OCDDIF (90196). For the same
number of chlorines per group, PCDDs were generally less
associated with the particulate fraction. with the exception
of CI4DDlFs.

Air Samples. Atmospheric concentrations of PCDDlFs
varied strongly over the course of the sampling campaign.
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FIGURE 2. Mean PCDD/F homologue group concentrations in the particle and apparent dissolved phase in the Raritan Bay (in pglL; note:
broken y-axis).

TABLE 4: Atmospheric PCDD/F Concentrations and Field Blank (F.BI.) Data in the Gaseous and the Particle-Bound Phase over
Water on the Raritan Bay and the Hudson River (fglm3)

/ O·

gaseous phase particle-bound phase

homologue Raritan Bay Hudson Raritan Bay Hudson

groups July 5 July 6 July 7 July 10 F.BI.· July 5 July 6 July 7 July 10 F.B'.

CI,DFs 1100 2000 750 890 9.1 21 18 16 19 13
CI2DFs 2000 2800 620 1400 10 36 26 20 23 19
CI3DFs 540 2100 190 820 0.9 20 29 9.2 19 1.7
CI4DFs 120 1400 57 170 0.6 21 53 7.4 19 1.0
ClsDFs 42 370 25 65 0.2 18 57 6.5 24 0.2
CI6DFs 13 50 7.8 24 0.5 18 58 10 39 0.6
CbDFs 0.5 1.8 0.5 2.7 0.1 13 21 6.1 40 0.9
OCDF 1.2 1.4 1.3 2.5 0.4 7.4 5.1 2.2 40 0.9
CI2DDs 7300 6500 4200 7500 1.8 110 80 . 74 34 9.3
CIaDDs 90 230 33 160 0.6 9.0 4.4 5.7 3.6 0.4
CI4DDs 27 300 12 46 0.4 10 14 2.6 5.7 0.5
ClsDDs 5.4 140 2.7 4.2 1.0 5.4 23 1.8 4.2 0.1
CI6DDs 2.0 23 1.0 8.6 0.0 17 62 5.2 14 0.0
CI7DDs 2.1 2.0 2.3 2.1 0.9 34 36 9.0 41 1.2
OCDD 8.5 10 9.3 8.8 5.2 99 72 19 130 6.1
rrEQ 1.0 13 0.4 3.0 ~0.1 2.5 7.2 1.1 3.4 ~0.1

with LCl1-sDD/Fs occurringat 12. 17.6.1.and 12pg/m3(ZTEQ pg/m3) and Ch-3DFs (0.2-2.8 pg/m3). Concentrations ofCh-
4.0.21.2.1. and 6.1 fg/m3). for the samples taken on July 5. DDs were consistently high. regardless ofthe wind direction.
6. 7. and 10. respectively (see Table 4). The first and last whereas Ch-3DFs varied strongly with wind direction (see
sample were characterized by northwesterly winds from the Table 4). Compared to measurements in the u.K. and Ireland.
heart of the urban-industrial area. The highest atmospheric the over-water samples in this study showed slightly higher
concentrations derived·fromthe NYmetropolitanregion·(NE) concentrations ofChDDlFs,·butChDDswere-higher bya _.

on July 6. and the lowest concentration occurred under calm factor of ~50 (32). CI4- sDDlFs were low for samples taken
atmospheric conditions. Over-water ambient PCDDIF con- close to a major urban/industrial conglomeration; similar
centrations were dominated by the gaseous ChDDs (4.2-7.6 concentrations have been reported for rural areas in the
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with CDoc the concentration ofPCDD/Fs bound to DOC (fg/g
DOC) and Cdiss the PCDDIF concentration in the truly
dissolved phase (fg/L). Correcting for the amount ofPCDDI

(5)

where II is the fugacity ratio, fW and fa are the fugacities in
water and air, respectively, His Henry's law constant (HLC) ,
T the temperature (1<), and R the universal gas constant.
Equilibrium between the atmospheric and dissolved phase
yields II = 1. Net volatilization occurs when II > 1 and
deposition (Le. absorption) when II < 1. HLCs at 298 Kwere
used since air and water temperatures during the sampling
campaign ranged only from 20 to 27 ac.

With few exceptions the calculated fugacity ratio values
were> I, indicating net volatilization of PCDD/Fs from the
HRE/RB (Figure 4). The exception was the second sampling
event, characterized by high ambient air concentrations,
when xa6w/xa6a ratios were <1 for the Ch-sDFs and
Cl4-sDDs. Fugacity ratioswere highest for Cis-aDDs and OCDF
with II >5-10, while CIz-sDDlFs had II of up to 5-7.

Uncertainties in the calculation ofthe fugacity ratios stem
from (i) the analytical precision in determining Cdlss and Cg.s:
(ii) the operational separation of the dissolved phase; and
(iii) the uncertainty in HLC values and their temperature
dependency. Our analytical precision was ~15% SD for the
three water samples taken in Raritan Bay and comparable
to what we presented earlier for five air samples taken
concurrently (SD of ~10% for 700 m3 each, ref 32). We
employed the appropriate HLC-values reported by Govers
and Krop (21:!). However, there is on average a factor of 2
difference between values by Govers and Krop (21:!) and those
recommended by Mackay et al. (27); the dominating quan
tifiable uncertainty for II stems from the HLCs. Hence, the
uncertainty in the fugacity ratios will be on the order of ~2,
as indicated by a gray shaded background in Figure 4.
However, most fugacity ratios exceeded that uncertainty
range, indicating net water-to-air exchange.

Evidence of the real importance ofair-to-water exchange
was the dominance ofCllDDs in both the apparent dissolved
and gas phases and the high concentrations of lower
chlorinated furans -(and-by directevidence discussed in-the
next section). This is consistent with the types of chemical
proflles observed for PCBs (10, 14) and PAHs (15). We note,
however, that PCDDlFs bound to particles undergo !l net,

Fs bound to DOC is problematic since there are no literature
data available for PCDD/F-KDoe values. However, KDoe is
about 5-10 times lower than Koc values (42, 43). Freidig et
al. reports a linear relationship between log K"w and log KDoe
(42), with

log KDoe = 0.67*log Kow + 1.46 (4)

Based on reported log Kow values and our measured
concentrations of [paC), [DOC), and apparent dissolved
PCDD/F concentrations, the theoretical partitioning onto
DOC, pac, and truly dissolved phase may be calculated..
Thus Cdiss and eDOe were calculated and compared to c"PPdiss •

There was good agreement between the predicted and
measured apparent dissolved phase for the higher chlorinated
PCDFs, while c"PPdlss were lower than predicted for Ch-lDFs
by a factor of ~2-3 (see Figure 3). Clz-4DDs showed good
agreement with the predicted concentrations, while CIs-sDDs
had a ~50% higher concentration than predicted in c"PPdiss•

Clearly, the linear relationship between KDoeand Kow derived
in eq 4 does not satisfactorily explain the partitioning of
PCDD/Fs in the water column, as the calculated partitioning
to DOC accounted for only ~50% of the Cls-sDDs detected
in the c"PPdiss . In particular, the high concentrations ofOCDD
in c"PPdiss point toward a sampling artifact.

Air-Water Exchange. The direction of net air-water
exchange may be determined by calculating dissolved/gas
phase fugacity ratios

(3)

(1)

(2)log Koc=log Kow - 0.21

Calculated Koc'PP values agreed within a factor of 2-5 with
Koc values predicted from eq 2 for the Ch-4DDlFs. However,
the Kac'PP values for the CIs-aDD/Fs were lower by an order
of magnitude than the predicted values. We interpret this
observation as suggestive of a sampling artifact for the
Cls-sDDlFs in the operational separation of dissolved and
particulate phases.

A partitioning coefficient for PCDD/Fs onto DOC (KDOc)
is defmed as

United States (see ref 38 and references therein) at the end
of the 1980s. The contribution to TIEQ was similar to that
found in the apparent dissolved phase: Two congeners,
namely 2,3,4,7,8-PeCDF and 2,3,7,8-TCDF, each contributed
> 10% to the rrEQ for all samples; 2,3,7,8-TCDD contributed
> 10% for the first and third sampling. event.

Ambient Gas-Particle Distribution. Ch-4DDlFs were
<30% particle-associated, with Cls-sDDlFs >50% in the
apparent particle phase, consistent with other distribution
studies reported for such warm periods (31:!) (%PCDDsl
%PCDFs): Cl1DFs (2) ~ CllDD/Fs (212) < ChDDlFs (7/3) <
Cl4DDIFs (15/10) < ClsDDlFs (39123) < CllDDlFs (77/58) <
ChDD/Fs (91/94) < OCDD/F (85180). In contrast to their
distribution in the water column, atmospheric PCDDlFs were
predominantlyin the gaseous phase, and PCDDs had a higher
particulate-bound fraction than PCDFs. The ambient LTEQ
was evenly distributed between the two phases, with 35
61% occurring in the particle-bound fraction.

Partitioning in the Water Column. The calculation of
net air-water exchange ratios for PCDD/Fs requires water
concentrations in the truly dissolved phase. Differences
between truly and "apparent" dissolved phase may be due
to the passage ofcolloidsldissolved organic carbon through
the GFF onto the XAD-column. Measurements of PCDDlFs
in the dissolved phase are also complicated because of the
low levels of PCDD/Fs in water, in general, and low water
solubilities, especially of the higher chlorinated PCDD/Fs.
The extent to which the "dissolved" phase in the water is
affected by partitioning to DOC is uncertain. The few studies
on the aquatic fate of PCDDlFs do not report detection of
OCDD in the truly dissolved fraction, only associated with
DOC (39). PCDD/Fs bound to DOC were not bioavailable
(4(1j and would notbe readily available for air-water exchange
processes.

It is appropriate to first consider the potential importance
of sampling artifacts. As expected, the fraction of particle
bound PCDDlFs increased with increasing degree of chlo
rination (With the exception ofC~DDs,see above), pointing
toward a good separation of the phases. Apparent (organic
C normalized) partition coefficients (Koc'PP, in L/g) were
calculated for the water samples using eq 1

where CsPM is the PCDD/F particulate concentration (fg/g
SPM), O'PPdiss is the apparent dissolved concentration of
PCDD/Fs (fg/L) , and foe is the fractional organic carbon
content in the SPM.

Investigations of the sorption of hydrophobic organic
compounds onto natural sediments as summarized by
Schwarzenbach etal. (41 and references therein) demonstrate
a linear relationship between Koc and Kow in the water column:
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one-dimensional flux into the water by means of wet and
dry deposition.

Evidence for Net Outgassing from Measured Changes
in the Gas Phase over the Raritan Bay. The fugacity ratios
presented are strong evidence that lower chlorinated PCDDI
Fs undergo a net gas-phase flux out of the water column
dUring the study period. Further direct evidence comes from
the air measurement program. Three sampling events are of
interest in this discussion, taken on the day (0800-2000 h),
night (2000-0800 h), and day (0800-2000 h) of July 10 and
11, 1999. With winds from the NW the air mass passed
consecutively over the urban' site, the lower Bay and the
coastalsite. We were therefore able to measure the changes
in PCDDIF concentrations prior to (at LSC) and after crossing
over the Bay (Sandy Hook). Back-trajectories showed the air

mass moving to New York from the northwest and local wind
readings were consistent at ~340°. The distance between
the two land sites is ca. 30 km. which combined with wind
speeds of 7.5,5.0, and 7.6 mls on the different events gave
an average travel time of 1.1 -1.6 h for the air masses between
the sites. Comparing the PCDD/F profiles at the two sites
relative to air-water exchange is valid if the following
assumptions hold: (I) Awell mixed air mass arrived at the
urban sampling site. PCDDIF concentrations at the LSC site
depended on the wind direction, suggestive that the sitewas
not surrounded by major sources. (Ii) PCDDIF air emissions
were dominated locally by air-water exchange; Ambient air
concentrations were generally low for the vicinity to the
urban/industrial NY-NJ area, suggesting that even though
additional sources cannot be ruled out they were rnipimal
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(34). (iii) The signal received at the coastal site reflects the
air mass derived from the urbanlindustrial site folIowing
transport across the water. The coastal site was affected by
a diurnal sea-breeze as a function ofthe relative temperature
changes of land and ocean during the course of a day. This
may have the effect of diluting the signal coming from the
NY/NJ area with air from the ocean. (iv) Degradation!
depletion reactions in the gas phase were negligible compared
to the air-water exchange.

What would we expect to observe ifour assumptions were
true? It is hypothesized that (i) PCDD/Fs in the gas phase of
the air mass would reflect the air-water exchange with the
lower Bay, with increasing concentrations for the lower
cWorinated congeners; (ii) total suspended particle (TSP)
concentrations in the air would decrease due to deposition
over the Bay; and (iii) particle-bound PCDDIF concentrations
per gTSP would not be likely to varysignificantly, depending
on the kinetics of exchange from a modified gas phase.

The observed changes, expressed as the ratio of the
concentrations measured at the coastal site over the urbani
industrial site, are shown in Figure 5. Whereas most gas
phase PCDD/Fs ratios are> 1, the predominantly particle
bound PCDD/Fs did not change much (ratios of ~1). The
uncertainty in the ratios (±40%) is included as a grayshaded
background which arises from the analytical uncertainty in
detennining ambient PCDDlFs (estimated as a SD = 25%).

The key observations are as follows: (i) Highest CIzDD
concentrations were found over water. This, together with
the fugacity ratios, indicates net volatilizationfrom the water
surface. (ii) On the three events on July lOllI, gas-phase
concentrations ofCb-7DFs and Cb-sDDs increased from the
industrial to the coastal site. The CI4-5DDs on the night of
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July 10, and CIsDDs and CbDFs on the day ofjuly 11, were
exceptions to this (see Figure 5). (iii) TSP concentrations
decreased from the urban to the coastal site. probably due
to deposition of particles dUring transport across the Bay
(datanot shown). (iv) Concentrations ofPCDDlFs per g TSP
increased for Cb-4DDlFs for the day time sample onJuly 10;
for the other homologue groups and the other samples
concentrations per g TSP remained roughly constant (see
Figure 5). Apriori the change in PCDD/F concentrations on
particles in equilibrium with the gas depended on kinetic
constraints. Based on our observations. wind speeds of5-7.5
mls were not sufficient to create significant marine aerosol,
so that only deposition should have affected the TSP (see
also ref 44): If, however, there was sufficient enrichment of
PCDD/Fs in the gas phase during the passage over the water,
there would be a tendency for PCDD/Fs to partition onto
particles to reach gas-particle equilibrium. (v) The CIzDDs
were the homologue group with the greatest increases in the
gas phase and the only homologue group with increasing
concentrations in the particulate phase per g TSP for the
three samples.

Together this provides support for the hypothesis that
Raritan Bayacted as a net source oflower chlorinated PCDDI
Fs to the local atmosphere during this sampling period.
Particularlystrong evidence stems from (i) the ChDDs being
mostabundant over the water itself; (ii) the calculated fugacity
ratios; (iii) the observed changes in the gas phase; and (iv)
increasing concentrations on particles. Fugacities and ob
served changes pointtowardevaporation ofa full range of
PCDFs and many PCDDs as welI. similar to the story for
PCBs (13.....,]5). However, uncertainties remain over the
effective partitioning of PCDD/Fs in the water colum~ and



therefore about the "real" fugacities for mainly the higher
cWorinated PCDDIFs. If our observed changes in the gas
phase reflect a true picture. then evaporation is a key process
influencing PCDDlFs up to CIGI7DDIF homologues. This is
of course only part of the story, as dry and wet particle
deposition of PCDDIFs into the Bay also occurs. What is
unknown at present is the origin ofthePCDDIFs in the water.
Key possibilities are remobilization of PCDDlFs from sedi
ments or discharges into the Hudson-Raritan Bay area.
Similarly the cause of the elevated concentrations ofCIzDDs
in the water and the atmosphere is unknown.
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Appendix - Polycyclic Aromatic Hydrocarbons (pAHs)

1. PAR Concentrations: Air, Precipitation, and Water
A. New Brunswick -

A.I. Air Samples- Particulate Phase (QFFs)
A.2. Air Samples - Gas Phase (PUFs)
A.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

B. Sandy Hook
B.I. Air Samples- Particulate Phase (QFFs)
B.2. Air Samples - Gas Phase (PUFs)
B.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

C. Liberty Science Center
C.l. Air Samples- Particulate Phase (QFFs)
C.2. Air Samples - Gas Phase (PUFs)
C.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

D. Lower Hudson River Estuary
D.l. Air Samples- Particulate Phase (QFFs)
D.2. Air Samples - Gas Phase (PUFs)
D.3. Water Samples - Particulate Phase (GF/Fs)
DA. Water Samples - Gas Phase (XAD)

II. Laboratory Quality Assurance
A. Laboratory Blanks

A.I. Laboratory QFF Blanks - Air Particulate Phase
A.2. Laboratory PUF Blanks - Air Gas Phase
A.3. Laboratory XAD Blanks - Precipitation Particulate + Dissolved
AA. Laboratory GF/F Blank - Water Particulate Phase
A.5. Laboratory XAD Blank- Water Dissolved Phase

B. Matrix Spikes - Performance Standards
B.I Matrix Spikes - QFF media
B.2. Matrix Spikes - PUF media
B.3. Matrix Spike - GF/F media
B.4. Matrix Spike - XAD media

C. Field Blanks
C.I. Field QFF Blanks - Air Particulate Phase
C.2. Field PUF Blanks - Air Gas Phase
C.3. Field GF/F Blank - Water Particulate Phase
CA. Field XAD Blank - Water Dissolved Phase



A.l.
New Brunswick Particulate Phase PARs (NB-QFF)
Surrogate Corrected Concentrations (nglm3

) duplicate duplicate duplicate duplicate
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

PAR 10/5/97 10/8/97 10/9/97 10/12/97 10/13/97 10/15/97 10/16/97 10/21197 10/28/97 10/29197 10/29197 1112/97 1112/97 1116/97

Fluorene 0.025 0.042 0.017 0.025 0.022 0.1.2 0.0034 0.025 0.015 0.0054 0.0053 0.012 0.015 0.020

Phenanthrene 0.25 0.19 0.084 0.21 0.13 0.0020 0.031 0.24 0.15 0.055 0.055 0.094 0.026 0.19
Anthracene 0.022 0.012 0.012 0.017 0.011 0.014 0.0024 0.015 0.0095 0.0022 0.0026 0.017 0.016 0.023
IMethylOuorene 0,038 0.025 0.017 0.019 0.017 0.0008 0.0053 0.027 0.019 0.0068 0.0069 0.015 0.019 0.020
Dibenzothiophene 0.0023 0.0025 0.0001 0.0001 0.0005 0.012 0.0023 0.020 0.016 0.0023 0.0017 0.0073 0.0040 0.079
4,5-Methylenephenanthrene 0.023 0.011 0.0055 0.014 0.010 0.0020 0.0041 0.022 0.024 0.0074 0.0073 0.010 0.015 0.027
Methylphenanthrenes 0.22 0.13 0.082 0.19 0.047 0.010 0.0049 0.26 0.17 0.42 0.38 0.16 0.22 0.34
Methyldibenzothiophenes NQ NQ NQ NQ NQ 0.0024 0.0043 0.038 0.021 0.0040 0.0040 0.013 0.016 0.036
Fluoranthene 0.35 0.36 0.25 0.27 0.26 0.0036 0.052 0.31 0.058 0.066 0.052 0.10 0.019 0.26
Pyrene 0.27 0.31 0.24 0.23 0.21 0.0048 0.051 0.027 0.050 0.057 0.046 0.096 0.13 0.22
3,6-Dimethylphenanthrene 0.011 0.018 0.010 0.019 0.013 0 0.0042 0.013 0.0031 0.0057 0.0037 0.027 0.073 0.023
Benzo[a]tluorene 0.034 0.046 0.032 0.035 0.028 0.0018 0.013 0.044 0.016 0.085 0.025 0.029 0.14, 0.063
Benzo[b]tluorene 0.028 0.036 0.019 0.047 0.021 0.0013 0.0072 0.036 0.010 0.010 0.015 0.018 0.013 0.032
Retene NQ NQ NQ NQ NQ 0.0010 0.0083 0.045 0.0071 0.0047 0.0047 0.032 0.015 0.044
Benzo[b]naphtbo[2,I-d]thlophene NQ NQ NQ NQ NQ 0.0063 0.013 0.011 0.012 0.0099 0.0094 0.020 0.021 0.044
Cyclopenta[cd]pyrene 0.0028 0.0025 0.0022 0.0012 0.0056 0.0033 0.0089 0.0035 0.0054 0.010 0.012 0.015 0.019 0.044
Benz[a]anthracene 0.10 0.20 0.13 0.13 0.087 0.010 0.025 0.13 0.023 0.031 0.131 0.049 0.16 0.097
ChrysenelTriphenylene 0.22 0.25 0.18 0.20 0.16 0.032 0.068 0.20 0.051 0.025 0.068 0.11 0.18 0.23
Naphthacene 0.0040 0 0.0009 0 0.0019 0 0 0 0 0 0 0.004 0.028 0.0025
Benzo[b+k]tluoranthene 0.79 0.57 0.30 0.41 0.23 0.20 0.17 0.45 0.11 0.14 0.24 0.24 0.35 0.40
Benzo[e]pyrene 0.16 0.21 0.094 0.14 0.093 0.042 0.067 0.16 0.038 0.091 0.078 0.11 0.17 0.20
Benzo(a]pyrene 0.11 0.13 0.092 0.099 0.054 0.015 0.024 0.13 0.019 0.042' 0.064 0.055 0.017 0.12
Perylene 0.013 0.010 0.011 0.011 0.0046 0.0040 0.0061 0.019 0.0060 0.011 0.012 0.028 0.014 0.034
Indeno[I,2,3-cd]pyrene 0.25 0.31 0.27 0.19 0.11 0.056 0.048 0.36 0.033 0.080 0.090 0.066 0.016 0.17
Benzo[g,h,i]perylene 0.29 0.41 0.15 0.31 0.14 0.068 0.073 0.31 0.037 0.10 0.101 0.17 0.19 0.24
Dibenzo[a,h+a,c]anthracene 0.022 0.017 0.019 0.0014 0.013 0.010 0.0060 0.018 0.0058 0.011 0.012 0.017 0.011 0.030
Coronene 0.16 0.33 0.12 0.17 0.073 0.075 0.063 0.18 0.029 0.16 0.19 0.12 0.10 0.20

Total PARs 3.4 3.6 2.1 2.7 1.7 0.69 0.76 3.1 0.93 1.4 1.6 1.6 2.0 3.2

Sample Volume (ml
) 754 903 886 815 834 856 856 857 981 1017 1017 636 636 508

ICorresponding Laboratory Blank 11/5/97 11/5/97 11/5/97 11/5/97 1115/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 3/5/98 3/5/98 2/16/98

Total Suspended Particulate (mg/m) NA NA NA NA NA NA NA NA NA NA NA 22.9 21.7 43.7

Surrogate Recoveries (%)
dl0-Anthracene , 47% 100% 76% 94% 88% 87% 96% 89% 89% 88% 88% 89% 85% 86%
dl0-Fluoranthene 82% 86% 85% 99% 96% 92% 100% 94% 100% 100% 94% 92% 93% 95%
d12-Benzo[e]Pyrene 104% 81% 92% 101% 101% 97% 100% 98% 100% 96% 98% 100% 100% 100%
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A.1.
New Brunswick Particulate Phase PAIls (NB-QFF)
Surrogate Corrected Concentrations (ng/mJ

)

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
PAH 1lI12/97 11118/97 11124/97 11130/97 12/6/97 12/12/97 12/18/97 12/24/97 12/30/97 1/5/98 1111198 1/17/98 1/23/98 1129/98

Fluorene 0.0081 0.017 0.016 0.030 0.027 0.031 0.035 0.0071 0.0063 0.020 0.031 0.032 0.059 0.080

Phenanthrene 0.11 0.101 0.14 0.24 0030 0031 0.51 0.094 0.048 0.23 0.32 0.\0 0.043 0.46
Anthracene 0.0082 0.059 0.018 0.030 0.034 0.038 0.10 0.036 0.0074 0.020 0.032 0.053 0.024 0.064
IMethylfluorene 0.Q\8 0.060 0.033 0.040 0.031 0.038 0.035 0.0069 0.0050 0.025 0.024 0.14 0.028 0.034
Dibenzothioph~ne 0.046 0.056 0.15 0.054 0.006 0.13 0.15 0.019 0.012 0.052 0.20 0.79 0.061 0.13
4,5-Methylenephenanthrene 0.022 0.061 0.024 0.041 0.046 0.049 0.088 0.016 0.0072 0.033 0.058 0.041 0.016 0.066
Methylphenan(hrenes 0.\8 0.45 0.16 0031 0.29 0.27 0.60 0.11 0.069 0.48 0.55 0.51 0.025 0.30
Methyidibenzothiophenes 0.048 0.016 0.032 0.023 0.013 0.063 0.050 0.016 0.0041 0.026 0.067 0.18 0.0040 0.067
Fluoranthene 0.Q\1 0.40 0.22 0.23 0.52 0.40 0.75 0.27 0.13 0.25 0.48 0.37 0.033 0.61
Pyrene 0.11 0.28 0.16 0.26 0034 0.29 0.64 0.19 0.070 0.21 0.002 0.25 0.027 0.53
3,6-Dimethylphenanthrene 0.037 0.094 0.017 0.031 0.064 0.028 0.053 0.012 0.008 0.028 0.048 0.028 0.0087 0.049
Benzo[a)fluorene 0.0028 0.55 0.069 0.10 0.26 0.11 0.24 0.043 0.048 0.11 0.15 0.12 0.016 0.18
Benzo[b)fluorene 0.0071 0.28 0.046 0.061 0.20 0.057 0.17 0.023 0.0094 0.066 0.076 0.070 0 0.11
Retene 0.095 0.050 0.034 0.065 0.026 0.035 0.17 0.023 0.0067 0.17 0.054 0.011 0.049 0.085
Benzo[b)naphtho[2,1-d)thiophene 0.053 0030 0.066 0.15 0.33 0.055 0.21 0.030 0.0079 0.081 0.055 0.037 0.19 0.069
Cyclopenta[cd)pyrene 0.036 0.086 0.036 0.24 0.21 0.041 0.24 0.022 0.010 0.071 0.11 0.057 0.23 0.088
Benz[a)anthracene 0.062 0.99 0.075 0.23 0.26 0.12 0.54 0.052 0.034 0.21 0.17 0.15 0 0.31
CbrysenelTripbenylene 0.24 1.2 0.22 0.57 0.53 0.40 0.96 0.19 0.093 0.45 0.41 0.37 0.034 0.52
Naphthacene 0 0 0.0069 0.0093 0.0048 0.0047 0.0090 0.0065 0.0016 0.0039 0.024 0.021 0 0.004
Benzo[b+k)fluoranthene 0.69 3.1 0032 1.2 1.0 0.69 1.7 0.35 0.21 0.63 0.73 0.64 0.081 1.0
Benzo[e)pyrene 0032 0.91 0.16 0.52 0.49 0.34 0.80 0.17 0.062 0.30 0035 0038 0.047 0.56
Benzo[a)pyrene 0.22 0.73 0.087 0.21 0031 0.068 0.62 0.071 0.045 0.14 0.21 0.18 0.0022 0.40
Perylene 0.Q\5 0.32 0.0021 0.059 0.17 0.0074 0.15 0.015 0.013 0.027 0.049 0.025 0.015 0.092
Indeno[I,2,3-cd)pyrene 0.68 2.3 0.18 0.54 . 0.68 0.19 0.76 0.099 0.10 0.28 0.44 0.48 0.068 0.34
Benzo[g,h,i)peJiylene 0.59 1.5 0.\6 0.74 0.45 0.33 0.98 0.\7 0.060 0.014 0.40 0.53 0.105 0.65
Dibenzo[a,h+a,c]anthracene 0.\4 0.61 0.021 0.057 0032 0.059 0.\3 0.035 0.0094 0.038 0.049 0.041 0 0.084
Coronene 0.72 I.8 0.140 0.90 0.43 0.26 0.87 0.\6 0.028 0.47 0.37 0.49 0.11 0.58

TotalPAHs 4.5 16 2.6 6.9 7.4 4.4 12 2.2 1.1 4.4 5.4 6.\ 1.3 7.5

Sample Volume (m) 429 444 1099 468 597 593 509 576 451 489 520 541 512 572
ICorrespondingl Laboratory Blank 3/27/98 3/27/98 3/5/98 2/16/98 3/27/98 3/5/98 2/16/98 3/5/98 3/5/98 2/16/98 3/5/98 3/5/98 3/25/98 3/11198

Total Suspended Particulate (mg/m) 35.4 55.4 15.7 52.2 19.9 29.5 57.8 24.8 12.0 1.8 30.0 31.5 7.2 29.4

Surrogate Recoveries (%)
dID-Anthracene

I
100% 88% 88% 56% 55% 79% 80% 83% 101% 84% 89% 79% 100% 83%

dl0-Fluoranthene 94% 85% 95% 60% 52% 90% 88% 83% 93% 90% 89% 89% 98% 99%
dI2-Benzo[eJPyrene 96% 95% 100% 79% 51% 96% 99% 96% 97% 100% 96% 96% 101% 99%



A.1.
New Brunswick Particulate Pbase PAHs (NB-QFF)
Surrogate Corrected Concentrations (nglm)

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

PAH 2/4/98 2/10/98 2/16/98 2122/98 2/28/98 3/6/98 3/12/98 3/18/98 3/24/98 3/30/98 4/5/98 4/11198 4/17/98 4/23/98

Fluorene 0.059 0.20 0.029 0.035 0.031 0.034 0.037 0.093 0.069 0.029 0.011 0.032 0.Q15 0.019

Pbenantbrene 0.15 0.38 0.16 0.15 0.11 0.17 0 0.52 0.30 0.13 0.069 0.14 0.035 0.12

Antbracene 0.023 0.052 0.016 0.Q18 0.010 0.016 0.014 0.055 0.021 0.031 0.0069 0.013 0.004 0.023

IMetbylfluorene 0.012 0.045 0.009 0.011 0.009 0.010 0.014 0.069 0.021 0.011 0.0075 0.025 0.020 0.Q18

Dibenzotbiopbe/le 0.11 0.25 0.032 0.052 0.Q18 0.063 0.106 0.091 0.13 0.010 0.043 0.032 0.0054 0.Q15

4,S-Metbylenepbenantbrene 0.032 0.061 0.019 0.50 0.016 0.021 0.030 0.094 0.034 0.016 0.0092 0.014 0.0029 0.018

Metbylpbenantbrenes 0.30 0.73 0.14 0.13 0.081 0.11 0.27 1.6 0.38 0.15 0.091 0.14 0.030 0.181

Metbyldibenzotbiophenes 0.020 0.10 0.035 0.045 0.018 0.035 0.011 0.11 0.047 0.010 0.010 0.013 0.002 0.015

F1uorantbene 0.27 0.66 0.22 0.21 0.11 0.23 0.30 0.27 0.32 0.15 0.097 0.18 0.049 0.14
Pyrene 0.19 0.35 0.18 0.19 0.082 0.17 0.22 0.29 0.25 0.11 0.D78 0.13 0.035 0.12

3,6-Dlmetbylpb~nantbrene 0.022 0.090 0.015 0.024 0.0081 0.0093 0.019 0.049 0.018 0.0095 0.010 0.011 0.0028 0.013
Benzo[a)fluore.le 0.068 0.26 0.051 0.060 0.024 0.035 0.021 0.11 0.065 0.033 0.029 0.035 0.0065 0.045
Benzo[b)fluorene 0.033 0.096 0.026 0.033 0.012 0.017 0.030 0.060 0.031 0.013 0.010 0.013 0.0021 0.023
Retene 0.027 0.14 0.028 0.024 0.0065 0.028 0.031 0.051 0.025 0.012 0.016 0.Q15 0.0023 0.008
Benzo[b)napbtbo[2,1-d)tbiophene 0.034 0.17 0.028 0.0063 0.035 0.025 0.023 0.027 0.034 0.038 0.0078 0.031 0.0040 0.011
Cyclopenta[cd)pyrene 0.0087 0.18 0.024 0.0028 0.013 0.017 0.024 0.044 0.037 0.014 0.027 0.055 0.0027 0.022

Benz[a)antbrac~ne 0.077 0.33 0.074 0.097 0.026 0.048 0.022 0.15 0.028 0.057 0.033 0.045 0.0064 0.062
CbrysenelTriphenylene 0.25 0.67 0.20 0.21 0.090 0.18 0.071 0.29 0.088 0.13 0.091 0.15 0.027 0.13
Naphthacene 0 0.0024 0.0019 0.016 0.0028 0.0014 0 0 0 0 0 0 0 0
Benzo[b+k)fluoranthene 0.41 1.2 0.33 0.43 0.17 0.33 0.38 0.42 0.47 0.23 0.15 0.33 0.037 0.21
Benzo[e)pyrene 0.21 0.50 0.20 0.23 0.10 0.17 0.18 0.28 0.24 0.091 0.071 0.17 0.025 0.11
Benzo[a)pyrene 0.08 0.30 0.088 0.13 0.023 0.042 0.094 0.14 0.12 0.054 0.040 0.084 0.015 0.054
Perylene 0.014 0.076 0.023 0.031 0.0034 0.0055 0.023 0.030 0.026 0;012 0.0092 0.019 0.0028 0.013
Indeno[I ,2,3-cd)pyrene 0.19 0.43 0.11 0.15 0.062 0.10 0.17 0.29 0.22 0.16 0.14 0.28 0.029 0.17
Benzo[g,b,i)perylene 0.21 0.68 0.21 0.33 0.17 0.18 0.18 0.51 0.28 0.094 0.090 0.21 0.019 0.15
Dibenzo[a,h+a,c)antbracene 0.031 0.085 0.033 0.032 0.010 0.031 0.0090 0.015 0.030 0.022 0.Q18 0.031 0.0029 0.020
Coronene 0.17 0.80 0.18 0.29 0.17 0.13 0.16 0.51 0.26 0.074 0.098 0.22 0.010 0.14

TotalPAHs 3.0 8.9 2.4 3.4 1.4 2.2 2.4 6.1 3.5 1.7 1.3 2.4 0.39 1.8

Sample Volum~ (m) 587 287 593 609 597 568 612 597 473 546 554 568 532 549
ICorresponding Laboratory Blank 2/16/98 3/11/98 3/11/98 3/11/98 3/11/98 3/11/98 3/27/98 3/27/98 3/27/98 5/27/98 6/1/98 6/29/98 5/27/98 6/1/98

Total Suspended Particulate (mg/m) 24.5 68.0 29.2 23.0 22.8 21.5 19.6 18.8 30.0 60.9 13.9 22.9 27.4 25.3

Surrogate Recoveries (%)
dl0-Antbracene

I
87% 77% 78% 66% 62% 86% 62% 54% 72% 88% 78% 76% 86% 51%

dlO-Fluorantbene 88% 89% 91% 85% 90% 88% 85% 84% 95% 90% 88% 86% 84% 55%
dl2-Benzo[e)Pyrene 98% 100% 96% 94% 99% 101% 90% 88% 96% 97% 95% 94% 97% 58%
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A.I.
New Brunswick Particulate Phase PAHs (NB-QFF)
Surrogate Corrected Concentrations (nglm1 day night

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
PAH 4/29/98 5/5/98 5/11198 5/17/98 5/23/98 5/29/98 6/4/98 6/10/98 6/16/98 6/22/98 6/25/98 6/26/98 6/26/98 6/28/98

Fluorene 0.024 0.020 0.018 0.028 0.017 0.28 0.064 0.057 0.047 0.058 0.016 0.056 0.085 0.0055
Phenanthrene 0.26 0.16 0.077 0.15 0.091 0.28 0.11 0.10 0.11 0.11 0.099 0.16 0.13 0.040
Anthracene 0.034 0.039 0.016 0.024 0.015 0.047 0.016 0.028 0.0088 0.010 0.041 0.055 0.086 0.016
IMethylfluorene 0.032 0.032 0.020 0.005 0.014 0.026 0.038 0.027 0.016 0.012 0.017 0.013 0.035 0.0086
Dibenzothiophene 0.021 0.016 0.022 0.012 0.010 0.019 0.023 0.016 0.0074 0.014 0.018 0.017 0.011 0.0047
4,5-Methylenephenanthrene 0.031 0.024 0.011 0.017 0.010 0.024 0.015 0.011 0.0086 0.012 0.012 0.017 0.015 0.0054
Methylphenanthrenes 0.24 0.35 0.17 0.23 0.11 0.21 0.21 0.17 0.10 0.22 0.17 0.21 0.21 0.052
Methyldlbenzothlophenes 0.020 0.025 0.020 0.012 0.010 0.015 0.020 0.0071 0.0025 0.017 0.018 0.017 0.023 0.0046
Fluoranthene 0.30 0.20 0.095 0.18 0.14 0.30 0.14 0.14 0.19 0.16 0.12 0.19 0.13 0.065
Pyrene 0.21 0.17 0.082 0.13 0.10 0.23 0.11 0.097 0.11 0.10 0.065 0.11 0.073 0.044
3,6-Dimethylphenanthrene 0.014 0.030 0.013 0.015 0.0063 0.0091 0.016 0.012 0.0052 0.011 0.0069 0.006 0.0073 0.0037
Benzo[a)fluorene 0.047 0.093 0.029 0.032 0.020 0.045 0.048 0.039 0.024 0.033 0.019 0.029 0.019 0.310
Benzo[b)fluor~ne 0.020 0.027 0.012 0.013 0.0072 0.013 0.016 0.012 0.0072 0.0065 0.0079 0.012 0.0064 0.0075
Retene 0.011 0.023 0.0057 0.0092 0.0086 0.015 0.013 0.013 0.0030 0.0088 0.021 0.0074 0.0077 0.030
Benzo[b)naphtho[2,1-d)thlophene 0.023 0.010 0.0066 0.013 0.0070 0.042 0.0004 0.012 0.031 0.0051 0.017 0.029 0.015 0.038
Cyclopenta[cd]pyrene 0.012 0.10 0.021 0.022 0.039 0 0.0076 0.0037 0.0049 0 0.0052 0.0090 0.0040 0.0024
Benz[a]anthra~ene 0.074 0.11 0.041 0.052 0.031 0.059 0.043 0.031 0.027 0.022 0.024 0.047 0.021 0.011
Chryseneffrlphenylene 0.22 0.27 0.095 0.15 0.10 0.20 0.11 0.10 0.12 0.087 0.093 0.16 0.D75 0.0078
Naphthacene 0 0.0006 0 0 0 0 0 0 0 0 0 0 0 0.31
Benzo[b+k]f1uoranthene 0.40 0.39 0.16 0.25 0.20 0.35 0.19 0.12 0.19 0.14 0.13 0.28 0.13 0
Benzo[e)pyrene 0.17 0.16 0.077 0.12 0.087 0.17 0.096 0.050 0.096 0.044 0.062 0.094 0.058 0.035
Benzo[a)pyrene 0.060 0.068 0.040 0.057 0.047 0.099 0.15 0.023 0.045 0 0.048 0.039 0.059 0.012
Perylene 0.0038 0.011 0.009 0.011 0.011 0 0.017 0 0.0065 0 0.011 0.0093 0.011 0.0019
Indeno[I,2,3-cd]pyrene 0.28 0.34 0.18 0.20 0.14 0.25 0.18 0.072 0.13 0.076 0.10 0.15 0.10 0.048
Benzo[g,h,i)perylene 0.19 0.29 0.17 0.17 0.11 0.15 0.18 0.054 0.094 0.042 0.074 0.091 0.063 0.033
Dibenzo[a,h+a,c]anthracene 0.043 0.031 0.017 0.023 0.017 0.030 0.015 0.0080 0.020 0.011 0.011 0.024 0.0072 0.0045
Coronene 0.14 0.36 0.24 0.22 0.15 0.068 0.15 0.037 0.050 0.029 0.064 0.058 0.039 0.014

Total PAHs 2.9 3.3 1.6 2.1 1.5 2.9 2.0 1.2 1.5 1.2 1.3 1.9 1.4 1.1
Sample Volume (m1 496 516 544 461 618 136 583 563 494 569 331 329 307 613

ICorresponding Laboratory Blank 5/27/98 5/27/98 6/1/98 5/27/98 6/1198 6/29/98 6/29/98 6/29/98 7/1198 711198 7/1198 711198 711198 8/6198

Total Suspend~dParticulate (mg/m1 88.1 64.9 48.5 69.0 39.1 196.1 24.4 51.8 58.3 58.9 41.4 86.2 73.2 28.7

Surrogate Recoveries (%)
dl0-Anthrace~e

I
72% 56% 84% 78% 80% 21% 70% 45% 38% 85% 78% 89% 83% 87%

dl0-Fluoranthene 90% 63% 85% 88% 88% 23% 85% 54% 53% 88% 111% 96% 95% 96%
d12-Benzo[e]Pyrene 98% 80% 98% 97% 99% 32% 98% 80% 80% 98% 105% 98% 99% 99%



A.l.
New Brunswick Particulate Phase PAHs (NB-QFF) 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
Surrogate Corrected Concentrations (nglm) day night day night day night day night day night day night day

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
PAH 7/4/98 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11198

Fluorene 0.0068 0.051 Too Little 0.051 0.15 0.D75 0.35 0.033 0.046 0.091 0.16 0.044 0.017 0.020
Phenanthrene 0.062 0.030 Mass to 0.D75 0.14 0.048 0.20 0.079 0.053 0.059 0.066 0.079 0.045 0.059
Anthracene 0.0060 0.010 Quantify 0.022 0.020 0.019 0.060 0.017 0.018 0.0081 0.015 0.020 0.022 0.014
IMethyltluorene 0.0047 0.042 0.066 0.078 0.15 1.3 0.069 0.066 0.017 0.12 0.047 0.19 0.068
Dibenzothioph~ne 0.0037 0.0027 0.0073 0.024 0.0044 0.051 0.0090 0.011 0.0071 0.0074 0.010 0.022 0.0070
4,5-Methylenephenanthrene 0.0079 0.0018 0.0079 0.010 0.0040 0.015 0.0072 0.0047 0.0056 0.0053 0.0086 0.0052 0.0073
Methylphenan~renes 0.063 0.059 0.14 0.22 0.060 0.27 0.13 0.095 0.100 0.093 0.11 0.066 0.060
Methyldlbenzothlophenes 0.0052 0.0029 0.0089 0.022 0.0034 0.050 0.0072 0.0066 0.0088 0.0063 0.0074 0.011 0.0055
Fluoranthene 0.065 0.041 0.10 0.17 0.074 0.25 0.13 0.D78 0.081 0.076 0.095 0.058 0.064
Pyrene 0.048 0.026 0.067 0.13 0.055 0 0.094 0.047 0.052 0.050 0.072 0.036 0.046
3,6-Dlmethylphenanthrene 0.0036 0.0015 0.0061 0.010 0.0050 0 0.011 0.0066 0.0019 0.0066 0.0064 0.0034 0.0040
Benzo[a]tluorene 0.014 0.021 0.017 0.043 0.016 0 0.035 0.016 0 0.019 0.023 0.0056 0
Benzo[b]fluorene 0.0046 0 0.013 0.019 0.0021 0.014 0.011 0.0062 0.0069 0.0047 0.0067 0.0040 0.0027
Retene 0.011 0.0069 0.013 0.016 0.010 0.087 0.0075 0.0079 0.0075 0.0055 0.010 0.0092 0.017
Benzo[b]napht1Jo[2,1-d]thiophene 0.011 0.0045 0.014 0.028 0.012 0.018 0.0027 0.0093 0.015 0.0094 0.016 0.0068 0.0074
Cyclopenta[cd]pyrene 0.0015 0.0050 0.034 0.055 0.0044 0.015 0.0064 0.0032 0.0017 0.0035 0.033 0.033 0.0003
Benz[a]anthra~ene 0.014 0.031 0.063 0.056 0.0075 0 0.030 0.014 0.016 0.017 0.025 0.012 0.0068
ChryseneITrlphenylene 0.048 0.052 0.11 0.12 0.052 0.080 0.093 0.051 0.058 0.056 0.080 0.035 0.038
Naphthacene 0 0.010 0.024 0.013 0 0 0 0 0.0070 0 0.018 0 0
Benzo[b+k]flu"ranthene 0.12 0.26 0.37 0.17 0.083 0.12 0.12 0.087 0.097 0.12 0.12 0.059 0.054
Benzo[e]pyrene 0.044 0.059 0.074 0.076 0.052 0.059 0.050 0.032 0.043 0.038 0.058 0.032 0.035
Benzo[a]pyrene 0.015 0.0088 0.023 0.052 0.038 0.046 0.043 0.034 0.030' 0.024 0.022 0.017 0.049
Perylene 0.0036 0.0010 0.0054 0.012 0.0038 0.019 0.0084 0.0056 0.0040 0.0033 0.013 0.0054 0.0028
Indeno[I ,2,3-cd]pyrene 0.088 0.072 0.17 0.12 0.049 0.047 0.11 0.028 0.067 0.11 0.11 0.067 0.0088
Benzo[g,h,i]peJ;)'lene 0.054 0.045 0.085 0.096 0.029 0.082 0.076 0.050 0.046 0.061 0.086 0.058 0.039
Dlbenzo[a,h+ll,c]anthracene 0.011 0.0092 0.029 0.020 0 0.014 0.020 0.013 0.012 0.017 0.010 0.0051 0
Coronene 0.034 0.043 0.22 0.14 0.018 0.089 0.050 0.053 0.054 0.D78 0.100 0.091 0.028

TotalPAHs 0.75 0.90 1.8 2.0 0.88 3.2 1.3 0.84 0.90 1.2 1.2 0.91 0.64

Sample Volume (m3
) 579 363 337 344 345 23 331 353 377 337 336 342 344

ICorresponding! Laboratory Blank 8/6/98 7/15/98 7/15/98 7/15/98 7/l5/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98

Total Suspend¢d Particulate (mglmJ
) NA 27.8 35.9 33.7 46.4 349.8 35.0 36.3 45.4 75.0 50.5 31.0 39.2

Surrogate Recoveries (%)
dlO-Anthracene

I
89% 83% 85% 76% 26% 56% 76% 59% 70% 104% 60% 56% 35%

dlO-Fluoranthene 97% 95% 89% 78% 22% 52% 73% 70% 74% 121% 75% 69% 32%
d12-Benzo[e]Pyrene 100% 98% 89% 76% 17% 50% 62% 63% 70% 111% 85% 84% 33%
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A.l.
New Brunswick Particulate Phase PAHs (NB-QFF)
Surrogate Corrected Concentrations (ng/m)

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

PAH 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98 8/15/98 8/21/98 8/27/98 9/2/98 9/4/98 9/8/98 9/13/98 9/19/98 9/22/98

Fluorene Vial Broke 0.11 0.038 0.099 0.016 0.023 0.046 0.024 0.025 0.032 0.068 0.092 0.029 0.047

Phenanthrene Sample 0.017 0.060 0.081 0.031 0.030 0.038 0.099 0.12 0.074 I.I 0.036 0.050 0.43

Anthracene Lost 0.0057 0.025 0.025 0.0061 0.014 0.020 0.029 0.012 0.019 0.014 0.019 0.0046 0.034

IMethyltluorene 0.0039 0.0069 0.013 0.0053 0.0036 0.0068 0.014 0.023 0.0069 0.019 0.0076 0.014 0.039

Dibenzothiop~ene 0.0037 0.0042 0.0069 0.0015 0.0033 0.0078 0.011 0.012 0.0051 0.010 0.0038 0.0068 0.021

4,5-MethylenejJhenanthrene 0 0.011 0.015 0.0036 0.0005 0.0045 0.012 0.013 0.0094 0.0059 0.0057 0.0045 0.052

Methylphenan~hrenes 0.031 0.080 0.097 0.050 0.034 0.046 0.15 0.16 0.094 0.078 0.057 0.053 0.77
Methyldibenzothlophenes 0 0.0077 0.0081 0.0042 0.001 0.0041 0.012 0.015 0.0048 0.0068 0.0052 0.0072 0.13

Fluoranthene 0.030 0.105 0.13 0.047 0.040 0.068 0.125 0.14 0.10 0.072 0.070 0.017 0.71

Pyrene 0.019 0.071 0.095 0.029 0.024 0.048 0.091 0.13 0.081 0.056 0.044 0.017 0.53
3,6-D1methylphenanthrene 0.0017 0.0042 0.010 0.0027 0.0032 0.0041 0.011 0.017 0.0075 0.0085 0.0054 0.0045 0.075

Benzo[alfIuorene 0.0053 0.018 0.028 0.0068 0.0078 0.016 0.022 0.047 0.030 0.022 0.013 0.0046 0.19

Benzo[blfIuorene 0.0011 0.0042 0.0093 0.0025 0.0019 0.0053 0.013 0.013 0.0063 0.0065 0.0038 0.0007 0.047

Retene I 0.0022 0.0036 0.017 0.0031 0.0039 0.0025 0.0072 0.015 0.023 0.010 0.0046 0.0089 0.13

Benzo[blnaphtho[2,I-dlthlophene 0.0021 0.014 0.017 0.0082 0 0.0022 0.026 0.0027 0.0083 0.0064 0.013 0.0016 0.018
Cyclopenta[cdlpyrene 0.0015 0.0007 0.010 0.0007 0.0010 0.0028 0.0047 0.052 0.0049 0.027 0.0033 0.0075 0.037
Benz[alanthracene 0.0063 0.023 0.035 0.0073 0.0065 0.013 0.034 0.045 0.023 0.018 0.0093 0.0028 0.077
ChrysenelTriphenylene 0.019 0.074 0.090 0.032 0.029 0.038 0.096 0.083 0.081 0.049 0.039 0.011 0.13
Naphthacene 0 0 0 0 0 0 0 0 0 0 0 0 0
Benzo[b+klfIuoranthene 0.034 0.133 0.15 0.044 0.058 0.053 0.15 0.15 0.13 0.089 0.076 0.028 0.25

Benzo[elpyrene 0.016 0.061 0.069 0.026 0.023 0.029 0.077 0.073 0.081 0.045 0.044 0.011 0.10
Benzo[alpyrenll 0.0088 0.031 0.039 0.010 0.010 0.018 0.050 0.15 0.050 0.041 0.015 0.098 0.15
Perylene 0.0018 0.0063 0.012 0 0.0014 0.0026 0.0085 0.017 0.0080 0.020 0.0021 0.0076 0.018
Indeno[I,2,3-cdlpyrene 0.031 0.110 0.12 0.012 0.037 0.037 0.045 0.25 0.12 0.098 0.040 0.017 0.11
Benzo[g,h,ilpetylene 0.016 0.062 0.081 0.021 0.027 0.030 0.084 0.20 0.11 0.096 0.029 0.012 0.14
Dibenzo[a,h+a;clanthracene 0.0035 0.0092 0.015 0.0052 0.0038 0.0036 0.013 0.022 0.017 0.010 0.0034 ND 0.013
Coronene 0.0084 0.041 0.077 0.011 0.030 0.027 0.081 0.33 0.073 0.086 0.019 0.011 0.044

TotalPAHs 0.38 1.0 1.3 0.39 0.42 0.57 1.3 2.1 1.2 2.1 0.66 0.43 4.3

Sample Volume (m) 670 616 611 613 673 662 666 596 697 652 536 682 626
ICorresponding Laboratory Blank 9/14/98 9/14/98 9/14/98 9/18/98 9/24/98 9/24/98 9/18/98 10/15/98 9/24/98 9/24/98 9/24/98 10/15/98 10/15/98

Total Suspended Particulate (mg/mJ
) 27.6 70.3 58.1 51.3 36.9 27.7 46.9 47.2 54.1 24.4 42.0 14.5 52.4

Surrogate Rec6veries (%)

dl0-Anthrace~e

I
90% 84% 89% 89% 27% 61% 93% 101% 62% 89% 85% 106% 98%

dl0-Fluoranthene 98% 95% 97% 94% 35% 68% 98% 99% 68% 89% 97% 97% 95%
dl2-Benzo[elPyrene 104% 101% 99% 99% 54% 75% 100% 106% 66% 97% 101% 100% 99%



A.l.
New Brunswick Particulate Pbase PAHs (NB-QFF)
Surrogate Corrected Concentrations (ngfml

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
PAH 9/25/98 10/1/98 1017/98 10/10/98 10/13/98 10/19/98 10/28/98 1116/98 11115/98 11124/98 12/3/98 12/12/98 12/21/98 12/30/98

Fluorene 0.062 0.040 0.060 0.035 0.059 0.Q28 0.020 O.oI8 0.032 0.034 0.028 0.11 0.021 0.034

Phenanthrene 0.14 0.11 0.028 0.027 0.D78 0.019 0.067 0.16 0.12 0.11 0.22 0.19 0.20 0.39
Antbracene 0.017 0.020 0.012 0.0080 0.0089 0.030 0.011 0.021 0.016 0.013 0.032 0.039 0.034 0.025

IMetbylfluorene 0.024 O.oI5 0.0012 0.00048 0.098 0.011 0.013 0.021 0.0087 0.016 0.036 0.017 0.027 0.040
Dibenzothiopb,ene 0.012 0.030 0.011 0.0027 0.0074 0.23 0.0084 0.091 0.050 0.042 0.016 0.019 0.014 0.062
4,5-Methylenephenanthrene 0.013 0.017 0.0048 0.0024 0.0071 0.019 0.0078 0.024 0.018 O.oI5 0.026 0.045 0.027 0.070
Methylphenan~brenes 0.19 0.16 0.10 0.028 0.13 0.21 0.10 0.19 0.093 0.17 0.34 0.49 0.28 0.53
MethyldibeIWlthiophenes O.oI8 0.013 0.010 0.012 0.0092 0.45 0.012 0.044 0.031 0.020 0.039 0.11 0.020 0.033

Flnoranthene 0.12 0.20 0.084 0.035 0.11 1.6 0.066 0.19 0.14 0.13 0.21 0.32 0.22 0.57
Pyrene 0.10 0.18 0.064 0.026 0.081 1.4 0.055 0.18 0.12 0.10 0.19 0.27 0.17 0.44
3,6-Dimethylpbenanthrene 0.014 0.020 0.0066 0.0020 0.0063 0.14 0.0071 O.oI8 0.015 0.018 0.019 0.Q38 0.023 0.073
Benzo[ajfluorene 0.038 0.11 0.021 0.0080 0.015 0.34 O.oI5 0.059 0.037 0.026 0.054 0.13 0.055 0.15
Benzo[b)flnorene 0.010 0.029 0.0071 0.0019 0.0055 0.17 0.0073 0.0012 0.020 0.012 0.028 0.090 0.029 0.079
Retene 0.016 0.025 0.0082 0.0027 0.011 0.19 0.011 0.13 0.037 O.oI5 0.12 0.045 0.031 0.090
Benzo[b)napbtho[2,1-d)thiophene 0.087 0.039 0.020 0.0082 0.010 0.29 0.012 0.016 0.016 O.oI8 0.047 0.052 0.0028 0.025
Cyclopenta[cd)pyrene 0.020 0.047 0.011 0.0020 0 0.32 0.0064 0.050 0.026 0.070 0.025 0.204 0 0.054
Benzla)antbratene 0.065 0.19 0.023 0.0076 0.022 0.75 0.024 0.13 0.071 0.040 0.12 0.33 0.092 0.16
Chryseneffriphenylene 0.13 0.19 0.073 0.042 0.072 1.5 0.058 0.25 0.17 0.087 0.26 0.63 0.21 0.34
Naphthacene 0 0 0 0 0.0084 0.30 0.0089 0 0.020 O.oI8 0.029 0.075 0 0
Benzo[b+k)fluoranthene 0.31 0.49 0.13 0.13 0.12 2.9 0.11 0.58 0.42 0.14 0.54 1.8 0.36 0.55
Benzo[e)pyrene 0.14 0.15 0.086 0.084 0.056 0.16 0.054 0.26 0.17 0.072 0.26 0.40 0.15 0.22
Benzo[a)pyrene 0.15 0.23 0.030 0.020 0.027 0.10 0.027 0.18 0.10 0.048 0.15 0.31 0.070 0.15
Perylene 0.015 0.039 0.0055 0.0044 0.0050 0.026 0.0074 0.042 0.023 0.012 0.033 0.069 0.014 0.036
Indeno[I,2,3-cd)pyrene 0.46 0.59 0.10 0.074 0.11 0.24 0.074 0.51 0.34 0.094 0.40 0.68 0.21 0.31
Benzo[g,b,i)petylene 0.29 0.35 0.17 0.083 0.076 0.27 0.068 0.40 0.27 0.087 0.37 0.60 0.16 0.25
Dibenzo[a,h+a;c)anthracene 0.038 0.074 0.011 0.011 0.0057 0.024 0.0093 0.051 0.039 0.014 0.047 0.D78 0.033 0.043
Coronene 0.49 0.60 0.17 0.070 0.090 0.29 0.073 0.50 0.34 0.076 0.41 0.72 0.17 0.24

TotalPAHs 3.0 3.9 1.2 0.73 1.2 12.0 0.93 4.1 2.8 1.5 4.0 7.9 2.6 5.0

Sample Volume (mJ
) 680 621 649 615 655 668 1176 613 659 635 750 642 622 666

ICorrespondin~ Laboratory Blank 10/15/98 10/15/98 10/19/98 10/19/98 1/4/99 2/9/99 2/9/99 1/4/99 1/4/99 2/17/99 2/17/99 2/17/99 3/2/99 3/2/99

Total Suspend~dParticulate (mg/mJ
) 47.9 45.1 44.2 18.5 33.9 55.4 35.0 40.4 34.1 21.9 58.8 42.9 77.5 24.0

Surrogate Recoveries (%)
dl0-Anthracene

I
86% 113% 51% 70% 57% 57% 62% 65% 65% 58% 63% 23% 60% 81%

dlO-Flnoranthene 94% 97% 86% 85% 81% 9% 94% 85% 87% 82% 91% 40% 89% 90%
d12-Benzo[e)pYrene 99% 100% 92% 93% 87% 94% 100% 89% 92% 92% 99% 89% 88% 99%

('

\ ) ::~j) .' \
\1.) ~ )



A.I.
New Brunswick Particulate Phase PARs (NB-QFF)

Surrogate Corrected Concentrations (ng/m)
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

PAR 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/99 3/21/99 3/30/99 4/8/99 4/16/99 4/26/99 5/5/99
Fluorene 0.045 0.048 0.049 0.027 0.019 0.073 0.056 0.027 0.043 0.016 0.054 0.024 0.050 0.047
Phenanthrene 0.36 0.53 0.50 0.35 0.20 0.91 0.13 0.D91 0.070 0.090 0.28 0.038 0.18 0.19
Anthracene 0.037 0.043 0.049 0.031 O.oI5 0.039 0.016 0.0082 0.017 0.012 0.044 0.0034 0.019 0.025
1Methylfluorene 0.066 0.022 0.054 1.2 0.089 0.070 0.015 0.010 0.016 0.020 0.048 0.0086 0.012 0.016
Dibenzothiophene 0.051 0.033 0.094 0.058 0.032 0.10 0.012 0.0036 0.0098 0.032 0.058 0.0049 0.031 0.012
4,5-Methylenepbenanthrene 0.068 0.051 0.088 0.046 0.031 0.14 0.015 0.011 0.010 0.013 0.040 0.0031 0.022 0.021
Methylpbenan~renes 0.91 0.53 0.88 0.39 0.17 1.2 0.096 0.087 0.099 0.13 0.43 0.050 0.16 0.22
Metbyldibenzothiopbenes 0.098 0.049 0.054 0.035 0.018 0.052 0.010 0.0090 0.0076 0.013 0.039 0.0015 0.012 0.014
Fluorantbene 0.50 0.83 0.74 0.36 0.29 1.1 0.17 0.12 0.12 0.13 0.46 0.042 0.31 0.23
Pyrene 0.51 0.63 0.77 0.27 0.21 0.87 0.11 0.074 0.077 0.10 0.36 0.026 0.26 0.16
3,6-Dimethylpbenanthrene 0.13 0.051 0.1I 0.025 0.016 0.13 0.0086 0.0059 0.0053 0.013 0.035 0.0025 0.0 II 0.014
Benzo[a)Ouorene 0.33 0.12 0.22 0.065 0.067 0.24 0.024 0.015 O.oI8 0.027 0.13 0.0071 0.050 0.030
Benzolb)Ouorel1e 0.22 0.050 0.0051 0.032 0.023 0.10 0.0082 0.0063 0.010 O.oI5 0.047 0.0039 0.024 0.015
Retene 0.39 0.064 0.095 0.022 0.034 0.082 0.010 0.0029 0.010 0.021 0.030 0.0049 0.015 0.013
Benzolb)naphtbo[2,1-d)thiopbene 0.079 0.066 0.058 0.048 0.013 0.025 0.019 0.0092 0.014 0.018 0.132 0.0045 0.039 0.028
Cyclopenta[cd)pyrene 0.017 0.0045 0.43 0.038 0.032 0.12 0.0017 0.0082 0.0074 0.043 0.071 0.0008 0.0083 0.0050
Benz[a)antbracene 0.57 0.17 0.48 0.12 0.072 0.21 0.0078 0.020 0.035 0.053 0.12 0.013 0.079 0.043
Cbryseneffrip\Jenylene 0.99 0.55 0.79 0.29 0.21 0.64 0.022 0.075 0.11 0.11 0.32 0.036 0.21 0.13
Napbthacene 0 0 0 0 0 0 0 0.037 0.040 0 0 0 0 0
Benzo[b+k)Ouoranthene 1.7 1.2 1.6 0.53 0.37 1.0 0.16 0.12 0.17 0.21 0.55 0.071 0.35 0.19
Benzo[e]pyrene 0.76 0.50 0.67 0.25 0.15 0.41 0.075 0.057 0.069 0.10 0.23 0.037 0.18 0.11
Benzo[a]pyrene 0.43 0.24 0.59 0.12 0.094 0.22 0.016 0.037 0.037 0.070 0.14 0.0065 0.11 0.056
Perylene 0.074 0.033 0.14 0.031 0.022 0.044 0.0010 0.010 0.0090 0.019 0.036 0.0004 0.029 0.013
Indeno[1,2,3-cd)pyrene 1.2 0.68 0.71 0.27 0.16 0.34 0.069 0.063 0.079 0.13 0.24 0.040 0.18 0.11
Benzo[g,b,l)perylene 1.1 0.52 0.84 0.28 0.27 0.62 0.10 0.053 0.067 0.12 0.17 0.046 0.16 0.1I
Dibenzo[a,h+a,c]anthracene 0.12 0.083 0.062 0.029 0.0089 0.52 0.0038 0.0063 0.0074 0.013 0.031 0.0035 0.022 0.013
Coronene 1.3 0.40 0.61 0.0049 0.11 0.25 0.30 0.033 0.049 0.12 0.15 0.041 0.10 0.076

TotalPAHs 12 7.5 11 5.0 2.7 9.5 1.5 1.0 1.2 1.7 4.2 0.52 2.6 1.9

Sample Volum~ (m) 578 581 579 512 770 713 709 596 541 594 644 617 614 626
ICorresponding:,Laboratory Blank 3/2/99 3/2/99 4/12/99 4/12/99 4/21/99 4/21199 4/21/99 5/18/99 5/18/99 5/18/99 5/18/99 5/23/99 5/23/99 5/23/99

Total Suspend~Particulate (mg/m) 78.2 55.4 45.6 39.7 26.1 34.6 33.0 16.9 45.5 28.1 70.0 37.6 61.0 106.6

Surrogate Recoveries (%)
d10-Anthracene

I
70% 70% 58% 50% 74% 87% 67% 66% 61% 81% 79% 64% 81% 63%

d10-Fluorantbene 81% 89% 79% 92% 84% 88% 92% 84% 88% 90% 86% 90% 91% 92%
d12-Benzo[e)pYrene 82% 88% 94% 95% 89% 99% 97% 90% 88% 99% 88% 93% 95% 91%
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A.l. i
I

New Brunswicki Particulate Pbase PAHs (NB-QFF) ''',
Surrogate Cortected Concentrations (ng/m~

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
PAR 9/27/99 10/9/99 10/21199 1112/99 11114/99 11126/99 12/8/99
Fluorene 0.016 0.063 0.0039 0.047
Pbenanthrene ' 0.15 0.64 0.18 0.46
Anthracene 0.016 0.17 0.0061 0.067
IMethylfluorene 0.016 0.027 0.011 0.028
Dibenzotbiophene 0.021 0.049 0.0012 0.052
4,5-Methylenephenanthrene 0.020 0.10 0.0046 0.067
Methylphenanthrenes 0.28 0.50 0.085 0.35
Metbyldibenzothlophenes 0.0049 0.011 0.0012 0.027
Fluorantbene 0.19 0.95 0.029 0.71
Pyrene 0.17 0.72 0.017 0.87
3,6-Dimethylpbenantbrene 0.031 0.032 0.0016 0.059
Benzo[a]f1uorene 0.048 0.16 0.0036 0.12
Benzo[b]f1uore~e 0.013 0.037 0.0022 0.14
Retene 0.020 0.094 0.0073 0.067
Benzo[b]naphtho[2,I-d]thiophene 0.027 0.100 0.0072 0.094
Cyclopenta[cd]pyrene 0.032 0.024 0.0005 0.28
Benz[a]anthraeene 0.078 0.34 0.0083 0.51
Chryseneffriphenylene 0.16 0.60 0.034 0.62
Naphthacene i 0.014 0.091 0 0
Benzo[b+k\f1uorantbene 0.30 1.0 0.058 1.5
Benzo[e]pyrene 0.15 0.55 0.026 0.79
Benzola]pyren«; 0.093 ' 0.35 0.0040 0.70
Perylene 0.016 0.12 0.0002 0.18
Indeno[1 ,2,3-cd]pyrene 0.14 0.50 0.024 1.4
Benzo[g,h,i]pel1'lene 0.18 0.50 0.032 1.3
Dibenzo[a,h+a,F]anthracene 0.010 0.042 0.0018 0.049
Coronene 0.15 0.38 0.028 1.3

TotalPAHs 2.3 8.2 0.57 12

Sample Volum«; (m~ 713 625 733 624
ICorrespondingiLaboratory Blank 12/1/99 1/13/00 1113/00 219/00

Total Suspended Particulate (mg/mJ
) 26.8 47.5 19.9 39.1

I

Surrogate Recoveries (%)
dl0-Anthracenll

I
68% 70% 12% 71%

dlO-Fluoranthene 83% 79% 59% 75%
d12-Benzo[e]Pyrene 94% 76% 75% 81%



A.2.
New Brunswi¢k Gas Phase PAHs (NB-PUF) Split PUF Split PUF

Surrogate Co~rectedConcentrations (nglm3
) top bottom Duplicate Samples

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
PAH 10/5/97 10/8/97 10/9/97 10/12/97 10/13197 10/15/97 10/16/97 10/21197 10/21197 10/28/97 10/29/97 10/29/97

Fluorene 0.77 2.0 1.0 2.1 1.5 2.3 0.24 1.7 0.15 0.42 0.25 0.69
i 9.7 15 12 13 12 9.1 2.1 5.3 0.49 0.71 1.5 1.4Phenanthrene;

Anthracene ! 0.26 0.65 0.040 0.46 0.42 0.54 0.17 0.23 0.012 0.028 0.091 0.084
IMethylfluor~ne 2.9 1.9 1.1 1.8 1.3 1.3 0.67 1.0 0.33 0.24 0.48 0.46
Dibenzothiop~ene NQ NQ NQ NQ NQ NQ 0.14 0 0 0.088 0.20 0.17
4,5-Methylen~phenanthrene 0.48 0.55 0.56 0.39 0.43 0.40 0 0.24 0.0 0.05 0.10 0.10
Methylphenanthrenes 5.8 5.3 8.4 5.6 5.7 5.4 17 2.7 2.2 5.0 9.7 9.1
Methyldibeniothiophenes 0 0 0 0 0 0 0.18 0 0 0 0.17 0.13
Fluoranthenei 2.2 1.9 2.8 1.6 1.7 1.6 0.24 0.93 0.0087 0.12 0.17 . 0.17

Pyrene 1.1 0.54 1.3 0.84 0.92 1.1 0.19 0.62 0.0049 0.080 0.12 .0.13
3,6-Dimethylphenanthrene 0.22 0.23 0.26 0.22 0.24 0.29 0.093 0.11 0.0012 0.028 0.048 0.054
Benzo[a)fluo~ene 0.073 0.054 0.098 0.054 0.047 0.076 0.046 0.033 0 0.0082 0.015 0.015
Benzo[b)fluo,ene 0.041 0.033 0.053 0.031 0.017 0.050 0.00038 0.019 0 0.0035 0.007 0.007
Retene i NQ NQ NQ NQ NQ NQ 0.012 0 0 0 0.010 0.010
Benzo[b)nap~tho[2,I-d)thiophene NQ NQ NQ NQ NQ NQ 0 0 0 0 0.0004 0.0006
Cyclopenta[dl)pyrene NQ NQ NQ NQ NQ NQ 0.0010 0.0007 0.0001 0.0006 0.0014 nla

! 0.066 0.Q18 0.020 0.025 0.0054 0.026 0.013 0.0015 0 0 0 0.0011Benz[a)anthr~cene
Chryseneffriphenylene 0.081 0.035 0.053 0 0.017 0 0.034 0.0075 0 0 0 0.0040
Naphthacene I 0 0 o· 0 0 0 0.012 0 0 0 0 0
Benzo[b+k)fl~oranthene 0.0060 0.Q17 0.0034 0 0 0 0.029 0 0 0 0 0.0002
Benzo[e)pyrene 0 0.0068 0,0014 0 0 0 0 0 0 0 0 0.0001
Benzo[a)pyrehe 0 0.0065 0 0 0 0 0 0 0 0 0 0,

Perylene I 0 0.0008 0 0 0 0 0 0 0 0 0 0
!

0 0 0 0.018 0 0 0 0 0 0Indeno[I,2,3-cd)pyrene 0 0
Benzo[g,h,i)perylene 0 0 0 0 0 0 0 0 0 0 0 0
Dibenzo[a,h+a,c)anthracene 0 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0 0

TotalPAHs I 24
29 28 26 24 22 22 13 3 7 13 13

Sample Vol~e (m3
) 754 903 886 815 834 856 856 857 857 981 1017 1017

ICorresponding Laboratory Blank 10/14/97 10/2197 10/22/97 10/28/97 10/22197 10/28/97 10/28/97 10/22/97 10/22/97 11/9197 11/9197 11/9197

Surrogate Re~overies(%)
dIO-Anthracene 42% 96% 90% 95% 97% 88% 75% 91% 62% 97% 91% 97%

!

dIO-Fluoranthene 92% 81% 98% 103% 107% 100% 129% 68% 58% 92% 100% 89%
dI2-Benzo[e)i-yrene 92% 104% 91% 100% 124% 97% 108% 93% 65% 101% 100% 100%
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A.2.
I

New Brunswick Gas Phase PAHs (NB-PUF)
Surrogate C~rrectedConcentrations (nglm3

) • Duplicate Samples
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

PAH 11/2/97 11/2/97 11/6/97 11/12/97 11/18/97 11124/97 11130/97 12/6/97 12/12/97 12/18/97 12/24/97 12/30/97

Fluorene 0.19 0.23 3.1 0.54 6.9 1.7 2.6 1.7 5.6 11 0.16 0.59,

Phenanthre~e 0.85 0.74 6.6 5.4 7.6 3.8 15 5.0 11 17 3.6 3.2
Anthracene . 0.038 0.033 0.30 0.51 0.72 0.13 1.3 0.077 0.74 1.4 0.10 0.10
1Methylfluo~ene 0.21 0.17 2.4 1.8 3.0 0.88 3.2 0.68 0.65 4.1 1.2 0.64
Dibenzothiophene 0.10 0.09 0.49 0.007 0.45 0.26 0.25 0.13 1.2 1.9 0.0080 0.10
4,5-Methylertephenanthrene 0.051 0.045 0.63 4.1 0.71 0.34 1.5 0.37 1.0 1.3 0.53 0.28

I
Methylphen~nthrenes 4.8 4.1 17 20 17 7.2 31 0.85 13 25 9.9 5.4
Methyldibe~othiophenes 0.071 0.059 0.53 0.13 0.40 0.25 0.12 0.16 1.0 1.5 0.058 0.10
Fluoranthene 0.12 0.10 1.4 1.2 1.5 1.0 2.8 0.91 1.8 2.5 1.1 0.65
Pyrene 0.079 0.071 1.0 0.91 1.3 0.68 2.7 0.45 1.5 1.9 0.69 .0.44
3,6-Dimethylphenanthrene 0.024 0.023 0.39 0.27 0.38 0.15 0.53 0.10 0.44 0.61 0.20 0.11
Benzo[a)flu~rene 0.010 0.010 0.093 0.062 0.16 0.11 0.37 0.055 0.13 0.18 0.056 0.068
Benzo[b)fludrene 0.0043 0.0040 0.043 0.032 0.067 0.043 0.17 0.022 0.069 0.070 0.024 0.027
Retene 0.0092 0.0082 0.061 0.0088 0.10 0.073 0.054 0.020 0.079 0.072 0.010 0.041,

Benzo[b)naphtho[2,1-d)thiophene 0.0003 0.0004 0.0013 0.0003 0.0032 0.0009 0.028 0.0001 0.0021 0.0002 0.0004 0.0077,

Cyclopenta[cd)pyrene 0.0064 0.0087 0.012 0.0040 0.0089 0.0043 0.021 0.002 0.0066 0.0059 0.0021 0.0099
I

0.0008 0.0011 0 0 0 0.041Benz[alant~acene 0 0.00092 0 0 0 0.014
Chrysenerrriphenylene 0.0039 0.0042 O.oI8 0.0068 0.020 0.026 0.099 0.011 0.024 0.027 0.0069 0.035
Naphthacen~ 0 0 0 0 0 0 0 0 O· 0 0 0
Benzo[b+k)fluoranthene 0 0.000 0 0 0 0 0 0 0 0 0 0.033
Benzo[e)pyr~ne 0 0.000 0 0 0 0 0 0 0 0 0.0022 0

I
0 0 0 0Benzo[a)pyrene 0 0 0 0 0 0 0 0

Perylene , 0 0 0 0 0 0 0 0 0 0 0 0
Indeno[1,2,3~cd)pyrene 0 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i)~erylene 0 0 0 0 0 0 0 0 0 0 0 0
Dibenzo[a,h+a,c)anthracene 0 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0 0

Total PAHs

I
7 6 34 34 41 17 62 10 38 69 18 12

Sample Vol$Je (m~ 636 636 508 429 444 1099 468 597 593 509 576 451
ICorrespon~g Laboratory Blank 11/9/97 11/9/97 3/5/98 3/5/98 3/5/98 3/5/98 3/17/98 3/5/98 3/10/98 3/5/98 2/16/98 3/10/98

Surrogate ~coveries(%)
d10-Anthra~ne 51% 99% 82% 62% 77% 66% 33% 88% 83% 88% 63% 85%
d10-Fluoranthene 54% 93% 88% 92% 78% 89% 44% 93% 86% 93% 93% 97%I

d12-Benzo[e)Pyrene 52% 107% 98% 92% 83% 87% 64% 94% 95% 98% 93% 100%



A.2.
I

New BrunswiFk Gas Phase PAHs (NB-PUF)
Surrogate Corrected Concentrations (nglm)

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
PAH 1/5/98 1/11198 1/17/98 1/23/98 1/29/98 2/4/98 2110/98 2116/98 2/22/98 2/28/98 3/6/98 3/12/98

Fluorene 8.3 1.5 3.1 3.8 1.2 0.6 3.8 1.0 2.9 1.5 3.0 0.73
Phenanthrene 18 6.8 11 8.2 7.4 5.2 12 6.0 3.47 8.4 5.5 2.8
Anthracene 1.0 0.21 0.65 0.36 0.43 0.21 0.51 0.17 0.0 0.15 0.088 0.0087
1MethylOuor~ne 5.0 1.6 2.4 1.6 2.1 1.2 2.7 1.4 0.83 1.5 1.1 0.70
Dibenzothiop~ene 2.3 0.10 0.33 0.92 0.14 0.12 0.33 0.19 0.55 0.25 0.60 0
4,5-MethylenfPhenanthrene 1.4 0.49 1.0 0.62 0.66 0.56 0.81 0.50 0.2 0.58 0.31 0.24
Methylphenapthrenes 26 27 11 15 26 12 62 23 8.92 4.3 2.1 1.5
Methyldibe~othiophenes 2.4 0.23 0.66 0.65 0.17 0.13 0.67 0.32 0.3 0.44 0.43 0.050
F1uoranthen~ 2.5 0.88 1.6 1.2 1.3 1.1 0.37 1.0 0.54 1.3 0.89 . 0.34

Pyrene 1.9 0.55 1.3 1.0 0.95 0.83 0.060 0.70 0.23 0.81 0.43 0.13
3,6-Dimethylphenanthrene 0.86 0.20 0.40 0.38 0.28 0.25 0.099 0.29 0.122 0.29 0.15 0.080
Benzo[a]fluotene 0.20 0.042 0.097 0.14 0.10 - 0.089 0.017 0.075 0.039 0.077 0.047 0
Benzo[b]fluorene 0.079 0.Ql5 0.045 0.053 0.035 0.031 0.0049 0.027 0.011 0.031 0.010 0
Retene I 0.16 0.014 0.033 0.094 0.023 0.024 0.0075 0.056 0.020 0.051 0.022 0.12
Benzo[b]nap~tho[2,1-d]thiophene 0.0048 0 0.0001 0.011 0 0.0005 0 0.0003 0 0.0004 0 0
CycIopenta[ctl]pyrene 0.013 0.0019 0.0035 0.032 0.016 0.0090 0.0010 0.0037 0.0022 0.0074 0.0018 0.084
Benz[a]anthrllcene 0.0067 0.00078 0.0017 0.011 0.0035 0.0011 0 0.00046 0 0.0024 0 0
Chrysenerrribhenylene 0.039 0.0086 0.013 0.033 0.Ql8 0.012 0.0012 0.019 0 0.030 0.010 0
Naphthacene: 0 0 0 0 0 0 0 0 0 0 0 0.16
Benzo[b+k]fl~oranthene 0 0.00043 0.0006 0.Ql5 0 0.0024 0 0 0 0.0034 0 0
Benzo[e]pyrehe 0 0 0 0 0 0.0014 0 0 0 0 0 0
Benzo[a]pyr~ne 0 0 0 0 0 0 0 0 0 0 0 0
Perylene

i
0 0 0 0 0 0 0 0 0 0 0 0

Indeno[1,2,3-td]pyrene 0 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]p~rylene 0 0 0 0 0 0 0 0 0 0 0 0
Dibenzo[a,h+lt,c]anthracene 0 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0 0

TotalPAHs 71 40 34 34 41 23 84 35 18 20 15 7
Sample Vohune (m) 489 520 541 512 572 587 287 593 609 597 568 612
ICorrespon~gLaboratory Blank 3/17/98 3/17/98 2/16/98 2/16/98 2/16/98 3/17/98 3/17/98 3/10/98 3/17/98 3/10/98 3/17/98 3/17/98

Surrogate Recoveries ('Yo)
d1O-Anthrac~ne 91% 81% 85% 87% 73% 80% 77% 91% 95% 86% 81% 98%
d10-F1uorant~ene 90% 87% 92% 88% 93% 90% 87% 95% 97% 87% 87% 98%
d12-Benzo[elPyrene 65% 86% 90% 89% 95% 89% 92% 94% 51% 86% 50% 98%
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A.2.
New Brunswh:k Gas Phase PAHs (NB-PUF)
Surrogate Corrected Concentrations (nglm3

)

PAH

Fluorene i

Phenanthrene
Anthracene
IMethylftuorene
Dibenzothiophene
4,5-Methylenfphenanthrene
Methylphenapthrenes
Methyldibe~othiophenes

F1uoranthen~

Pyrene
3,6-Dimethylphenanthrene
Benzo[a)ftuo~ene

Benzo[b)ftuorene

Retene i

Benzo[b)nap~tho[2,I-d)thiophene

Cyclopenta[c~)pyrene
Benz[a)anthr~cene
Chrysenerrri~henylene
Naphthacene!
Benzo[b+k)fl~oranthene

Benzo[e)pyrehe
Benzo[a)pyre~e

Perylene i

Indeno[I,2,3-fd)pyrene
Benzo[g,h,i)p~rylene

Dibenzo[a,h+l.,c)anthracene
I

Coronene ~

TotalPAHs
Sample Volume (m)
ICorrespondi~gLaboratory Blank

Surrogate Re¢overies (%)
dl0-Anthracene

- I
dlO-F1uorantltene
d12-Benzo[eJi'yrene

NB-PUF
5/29/98

6.3
21

0.09
0.94
1.1

0.67
2.0

0.45
2.7
0.48
0.17
0.035

0.0021
0.019

o
0.0045

o
0.024

o
o
o
o
o
o
o
o
o

36
136

6/15/98

69%
73%
95%

NB-PUF
6/4/98

2.8
6.3
0.13
1.1

0.24
0.36
6.7

0.19
0.76
0.29
0.15
0.018

0.0030
0.0075

o
0.0011

o
0.0031

o
o
o
o
o
o
o
o
o

19
583

6/15/98

76%
76%
88%

NB-PUF
6110198

1.7
11

0.13
1.4

0.84
0.43
6.2

0.51
1.3

0.44
0.31
0.049
0.0031
0.093

o
0.0022

o
0.0083

0

o
o
o
o
o
o
o
o

24
563

7/2/98

32%
27%
62%

NB-PUF
6/16/98

Sample
Missing

o
494

NB-PUF
6/22/98

1.9
7.2

0.07

1.0
0.72
0.41
3.3

0.45
1.1

0.38
0.21

0.046
0.0101
0.082

o
0.0006

o
0.0061

o
o
o
o
o
o
o
o
o

17
569

7/2/98

78%
87%
95%

NB-PUF
6/25198

6.5
17

0.14
1.6
1.8

0.88
8.7

0.045
3.7
1.1

0.35
0.079
0.017
0.19
o
o
o

0.033
o
o
o
o
o
o
o
o
o

42
331

7/2/98

77%
87%
95%

SplitPUF
day-top
NB-PUF
6/26(98

1.7
10

0.10
0.49
0.83
0.72

5.5
0.0046

3.5
0.91
0.31
0.11

0.011
0.15
o

0.0070
o

0.024
o
o
o
o
o
o
o
o
o

24
329

7/2/98

70%
87%
106%

SplitPUF
day-bottom

NB-PUF
6/26/98

0.51
3.8

0.055
0.43
0.49
0.17
0.97

0.0023
0.028
0.0048
0.011

o
o

0.016

o
0.0021

o
o
o
o
o
o
o
o
o
o
o

7
329

7/2/98

58%
87%

101%

night
NB-PUF
6/26198

4.1
20

0.23
2.0
1.7
1.1
7.9
0.78
3.8
1.2

0.50
0.18
0.019
0.18
o

0.0035
o

0.016
o
o
o
o
o
o
o
o
o

44
307

8/20/98

89%
73%
100%

NB-PUF
6/28/98

0.59
7.8

0.10
0.32
0.62
0.41
2.7

0.32
1.5

0.38
0.13

0.031
0.0028
0.025

o
0.0037

o
0.011

o
0.0010

o
o
o
o
o
o
o

15
613

8/20/98

77%
79%
84%

NB-PUF
7/4/98

0.68
8.5

0.090
0.59
0.83
0.82
6.6
1.2
2,1

1.2
0.40

0.093
0.023
0.36
o

0.027
0.0032
0.039

o
0.010
0.0069
0.0034

o
o
o
o
o

24
579

7/15/98

97%
102%
100%

10%
day

NB-PUF
7/5/98

1.9
8.6

0.16
0.34
0.86
0.44
3.0

0.50
1.5

0.60
0.12
0.069

0.0060
0.16
o

0.0076
o
o
o
o
o
o
o
o
o
o
o

18
363

7/15/98

80%
77%
56%
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A.2.
I

New Brunswick Gas Phase PAHs (NB-PUF) 10% 10% 10% 10% 10% 10% 10% 10% ·10% 10% 10% 10%
Surrogate CQrrected Concentrations (nglm3

) night day night day night day night day night day night day
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

PAH 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8i98 7/9/98 7/9/98 7/10/98 7/10/98 7/11198

Fluorene 5.7 1.7 4.0 2.1 7.3 Too Little Too Little 1.1 6.1 1.3 4.3 1.3
Phenanthrene 15 11 11 9.8 15 Sample to Sampfe to 7.2 17 8.0 8.2 7.3
Anthracene 0.19 0.20 0.27 0.19 0.17 Quantify Quantify 0.13 0.25 0.21 0.11 0.17
IMethylfluo~ene 1.7 0.66 1.5 0.61 1.0 0.47 1.9 0.40 0.78 0.24
Dibenzothio~hene 1.4 1.2 1.0 0.95 1.1 0.70 1.7 0.76 0.72 0.65
4,5-Methy1e~ephenanthrene 0.64 0.55 0.45 0.49 0.61 0.36 0.61 0.46 0.40 0.42

I
17 2.8 3.4 3.1 3.7 3.1Methylphen~threnes 9.7 2.7 2.3 2.4

Methy1dibe~othiophenes' 0.67 0.75 0.57 0.64 0.44 0.59 0.84 0.59 0.31 0.40
Fluoranthen~ 1.9 1.7 1.5 1.6 1.5 1.4 2.0 1.6 0.97 . 1.5

Pyrene 0.83 0.65 0.62 0.59 0.53 0.60 0.72 0.72 0.42 .0.57
I

3,6-Dimethy1phenanthrene 0.18 0.16 0.16 0.10 0.13 0.15 0.22 0.15 0.084 0.10
Benzo[a)fluotene 0.082 0.092 0.057 0.031 0.021 0.077 0.068 0.075 0.016 0.058

I 0.0030 0.0090 0.0060 0.0030 0.012 0.0060 0.0050 0.0020 0.0020 0.0050Benzo[b)fluorene
Retene , 0.13 0.14 0.12 0.14 0 0.16 0.14 0.13 0.047 0.077
Benzo[b)nap~tho[2,I-d)thiophene 0 0 0 0 0 0 0 0 0 0
Cyclopenta[~d)pyrene 0.0034 0.0029 0.0098 0.0046 0.028 0.0072 0.0100 0.0079 0.0054 0.0059
Benz[a)antlujacene 0 0 0 0 0.023 0 0 0 0 0
Chrysenefl'r~pheny1ene 0 0.017 0 0 0 0 0 0 0 0
Naphthacene: 0 0 O· 0 0.026 0 O· 0 0 0
Benzo[b+k)fl~oranthene 0 0 0 0 0 0 0 0 0 0
Benzo[e)pyr~ne 0 0 0 0 0 0 0 0 0 0
Benzo[a)pyr~ne 0 0.13 0 0 0 0 0 0 0 0
Pery1ene 0 0 0 0 0 0 0 0 0 0
Indeno[I,2,3rd)pyrene 0 0 0 0 0 0 0 0 0 0
Benzolg,h,i)p,erylene 0 0 0 0 0 0 0 0 0 0
Dibenzo[a,h-f;a,c)anthracene 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0

TotalPAHs I 46
21 24 20 37 0 0 17 35 17 19 15

Sample Vol~e (m3
) 341 337 344 345 23 331 353 377 337 336 342 344

ICorrespon~g Laboratory Blank 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98

Surrogate R~coveries(%)

dlO-~thrac+ne

I
60% 120% 57% 80% 73% 5% 10% 74% 86% 81% 78% 63%

dl0-Fluorant;hene 52% 107% 46% 80% 80% 2% 3% 67% 76% 72% 74% 60%
d12-Benzo[e)Pyrene 49% 99% 30% 71% 95% 0% 0% 70% 71% 77% 74% 78%



A.2. ,
i

New Brunswick Gas Phase PADs (NB-PUF)
Surrogate Corrected Concentrations (ng/m3

)
I NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

PAD 7/16/98 7122198 7128/98 8/3198 8/9/98 8/15/98 8121/98 8127198 912198 9/4/98 9/8/98 9113/98

Fluorene 2.3 2.3 1.3 3.3 1.0 2.1 3.0 1.8 2.8 1.3 1.7 1.0
Phenanthren~ 14 12 8.1 9.9 9.5 9.6 6.6 9.8 9.8 9.3 5.6 7.4
Anthracene 0.23 0.18 0.08 0.23 0.24 0.21 0.13 0.21 0.31 0.16 0.17 0.14
IMethylfluor~ne 1.0 0.90 0.43 1.1 0.48 0.65 1.1 1.2 1.1 0.73 0.68 0.57
Dibenzothiop~ene 1.3 1.2 0.65 0.87 0.88 0.96 0.65 0.84 0.80 1.0 0.45 0.31
4,S-Methylen~phenanthrene 0.84 0.75 0.47 0.56 0.59 0.50 0.37 0.85 1.1 0.57 0.32 0.44
Methylphen~threnes 7.7 5.8 3.8 5.7 3.8 3.5 4.1 7.8 5.8 4.7 3.4 4.9
Methyldibenzbthiophenes 0.84 0.71 0.40 0.43 0.0094 0.0036 0.48 0.62 0.45 0.014 0.27 0.24
F1uoranthene! 2.4 2.6 1.8 1.8 2.1 1.7 1.0 2.2 1.6 1.7 0.82 1.5
Pyrene 0.79 1.1 0.55 0.56 0.67 0.49 0.55 0.89 0.67 0.64 0.39 .0.48
3,6-Dimethylphenanthrene 0.40 0.34 0.23 0.26 0.20 0.18 0.26 0.53 0.34 0.25 0.20 0.18
Benzo1a]Ouorfne 0.086 0.11 0.051 0.081 0.073 0.049 0.064 0.11 0.044 0.087 0.032 0.045
Benzolb]Ouo~ene 0.013 0.Q18 0.0070 0.012 0.026 0.Q17 0.019 0.020 0.013 0.024 0.0075 0.0080
Retene i 0.075 0.13 0.037 0.076 0.10 0.074 0.14 0.091 0.073 0.40 0.021 0.028
BenzoIb]nap~thoI2,I-d]thiophene 0 0.0040 0 0 0 0 0 0 0 0 0 0

I

Cyclopentalc~]pyrene 0.010 0.029 0.031 0.0042 0.0074 0.0043 0.0036 0.013 0.010 0.0099 0.0018 0.0060
Benzla]anthracene 0 0.012 0 0 0 0 0.0031 0 0 0.0031 0 0.008
ChryseneITri~henylene 0.023 0.069 0.063 0.016 0.023 0.014 0.0070 0.0053 0.0092 0.033 0.0031 0.012
Naphthacene I 0 0 (j. 0 0 0 0 0 0 0 0 0
Benzolb+k]Ouoranthene 0 0.036 0 0 0 0 0.012 0 0 0.0071 0 0
Benzole]pyre*e 0 0 0 0 0 0 0.0079 0 0 0.0038 0 0
,Benzo[a]pyre~e 0 0 0 0 0 0 0.0042 0 0 0 0 0
Perylene

i
0.0034 0.0028 0 0 0 0 0 0 0 0 0 0

Indeno[I,2,3-cd]pyrene 0 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]pJrylene 0 0 0 0 0 0 0 0 0 0 0 0
Dibenzo[a,h+"c]anthracene 0 0 0 0 0 0 0 0 0 0 0 0
Coronene

i
0 0 0 0 0 0 0 0 0 0 0 0

Total PADs 32 28 18 25 20 20 18 27 25 21 14 17
Sample Volutt..e (m3

) 629 670 616 611 613 673 662 666 596 697 652 536
ICorresponding Laboratory Blank 8/20/98 8/31198 8/31/98 8/31/98 9/8/98 9/8/98 9/8/98 9/8/98 9/8/98 9130/98 9/30/98 9/30/98

I

Surrogate ReJoveries (0/0)
dl0-Anthracehe 88% 94% 105% 100% 81% 79% 96% 98% 93% 87% 95% 92%
dl0-Fluoran~ene 88% 89% 88% 85% 81% 80% 83% 90% 86% 90% 88% 85%

i
d12-Benzo[e]Pyrene 94% 90% 92% 99% 101% 97% 92% 95% 96% 93% 88% 83%
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A.2. i

New Brunswi~k Gas Phase PARs (NB-PUF)
Surrogate Corrected Concentrations (nglm3

)

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PjUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
PAR 12/3/98 12/12/98 12/21198 12/30/98 118/99 1117/99 1126~99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/99

Fluorene i 4.3 5.6 1.5 1.9 2.1 5.5 5.8 3.5 1.3 2.2 1.1 1.4
Phenanthrene 13 9.6 10 3.3 3.1 8.2 7.3 9.8 2.6 3.6 4.5 2.3
Anthracene 0.73 0.51 0.39 0.035 0.0075 0.32 7.2 0.61 0.0039 0.013 0.056 0.081
IMethylfluorene 4.8 2.1 1.8 0.68 0.80 2.1 1.9 2.2 0.39 0.79 0.55 0.42
Dibenzotldop~ene 1.8 0.73 1.1 0.17 0.22 1.1 0.66 0.55 0.12 0.13 0.29 0.11
4,S-Methylenfphenanthrene 1.0 0.81 0.80 0.25 0.17 0.69 0.64 0.73 0.16 0.24 0.22 0.16
Methylphenapthrenes 21 7.9 13 4.1 2.3 6.2 5.4 4.5 1.3 1.8 2.6 1.6
Methyldibe~othiophenes 1.2 0.60 0.97 0.095 0.12 0.80 0.48 0.70 0.074 0.036 0.24 0.086
Fluoranthen~ 1.9 1.3 1.7 0.37 0.27 1.6 1.1 1.5 0.37 0.33 0.81 ' 0.37

Pyrene ! 1.2 0.98 1.1 0.12 0.045 1.0 0.83 ,1.1 0.13 0.059 0.29 ,0.22
3,6-Dimethylphenanthrene 0.55 0.30 0.55 0.046 0.046 0.48 0.2'1 0.45 0.034 0.030 0.11 0.052
Benzo[a)t1uo*ene 0.13 0.087 0.13 0.0071 0.0064 0.057 0.007 0.088 0.0026 0.0022 0.033 0.024
Benzo[b)t1uofene 0.054 0.035 0.056 0 0 0.029 0.027 0.036 0.00022 0.00036 0.0068 0.010
Retene I 0.12 0.052 0.18 0 0 0.090 0.028 0.081 0.00065 0.00050 0.013 0.0033r
Benzo[b)nap~tho[2,I-d)thiophene 0.031 0 0.020 0 0 0 0 0.043 0.0044 0.00004 0.00014 0.0010
Cyclopenta[c~)pyrene 0.0078 0.014 0.0021 0.011 0.00032 0.00042 0.0047 0.0090 0.016 0.00032 n/a 0.0043
Benz[a)anthr~cene 0.0077 0.0050 0.0070 0.00039 0.0005 0.0039 0.021 0.020 0 0.00042 0.0012 0.0097
ChrysenelTriphenylene 0.040 0.024 0.039 0.0024 0.0024 0.021 0.047 0.066 0.00046 0.0026 0.0060 0.038
Naphthacenei 0 0 0, 0 0 0 0.013 0 0 0 0 0.035
Benzo[b+k)t1~oranthene 0.0021 0.0085 0.0070 0 0 0.0066 0.046 0.046 0 0 0.0040 0.053
Benzo[e)pyn~~e 0.0018 0.0058 0;0046 0 0 0 0.028 0.030 0 0 0 0.034
Benzo[a)pyr~ne 0.0010 0.0042 0.0029 0 0 0 0.028 0.024 0 0 0 0.028
Perylene

I
0 0 0.0039 0 0 0 0.0073 0.0061 0 0 0 0.0071

Indeno[I,2,3-rcd)pyrene 0 0.0068 0.0098 0 0 0 0 0.033 0 0 0 0
Benzo[g,h,i]p~rylene 0 0.0055 0.0045 0 0 0 0.035 0.026 0 0 0 0.031
Dibenzo[a,h+8,c)anthracene 0 0 0 0 0 0 0 0.0086 0 0 0 0

I
0 0Coronene i 0 0 0 0 0.031 0.014 0 0 0 0.014

Total PARs 52 31 33 11 9 28 32 26 7 9 11 7
I 3 635 750 642 622 666 578 581 579Sample Volume (m) 512 770 713 709

IcorreSPOndijg Laboratory Blank 2/8/99 2/8/99 2/8/99 2/15/99 2/15/99 2/15/99 2/15/99 2/24/99 2/24/99 3/8/99 4/14/99 4/14/99

Surrogate R~coveries(%)
dl0-Anthracene 63% 75% 73% 80% 81% 62% 88% 79% 76% 80% 75% 91%
dl0-FJ.uoran~ene 94% 85% 91% 92% 76% 71% 90% 80% 83% 94% 82% 98%

I
dI2-Benzo[e)Pyrene 89% 80% 84% 84% 87% 85% 99% 89% 86% 89% 82% 87%
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A.2. I

New Brunswi,ck Gas Phase PAHs (NB-PUF)
Surrogate C~rrectedConcentrations (nglm3

)

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
I

PAD 3/21199 3/30/99 4/9/99 4/16/99 4/26/99 5/5/99 5/14/99 5/23/99 6/1199 6/10/99 6/19/99 6/28/99

Fluorene 2.3 6.6 3.4 3.4 1.5 2.6 4.'3 1.3 0.25 1.8 3.4 1.1

Phenanthrene 6.0 8.0 10 6.7 6.4 11 12 9.5 11 11 11 8.7
I

0.14 0.42 0.13 0.22 0.084 0.21 0.25 0.14 0.26 0.10 0.18 0.11Anthracene
IMethylfluor~ne 0.75 1.8 2.4 1.3 0.57 1.2 1.:4 0.90 1.0 0.58 0.75 0.39
Dibenzothiop~ene 0.51 0.83 1.0 0.71 0.57 1.5 0.84 0.87 1.5 1.4 1.2 0.82

I

4,5-Methylen~phenanthrene 0.37 0.49 0.68 0.41 0.35 0.68 0.64 0.68 0.68 0.59 0.50 0.52

Methylphenap.threnes 3.3 5.3 6.9 4.4 4.0 7.7 5.5 5.5 5.4 5.5 3.9 3.7

Methyldibe~othiophenes 0.31 0.55 0.72 0.52 0.31 0.96 0.52 0.70 0.85 0.83 0.60 0.59
F1uoranthen~ 1.2 0.98 1.8 0.89 1.0 1.8 0.14 0.18 2.0 2.6 1.6 2.0
Pyrene 0.49 0.66 0.63 0.46 0.29 0.69 0.52 0.87 0.70 0.65 0.45 0.64
3,6-Dimethylphenanthrene 0.14 0.25 0.30 0.22 0.12 0.32 0.19 0.28 0.26 0.20 0.16 0.22

I

BenzO[a]Ouo~ene 0.036 0.085 0.065 0.082 0.012 0.095 0.()31 0.066 0.041 0.032 0.020 0.076
Benzo[b]Ouorene 0.014 0.036 0.012 0.024 0.0011 0.021 0.018 0.027 0.Q15 0.013 0.0072 0.0050
Retene I 0.044 0.048 0.036 0.11 0.0041 0.096 0.040 0.086 0.052 0.090 0.041 0.20

I

0.0040 0.050 0.00022Benzo[b]nap~tho[2,I-d]thiophene 0.00093 0.00031 0.0083 0.0050 0.0004 0.0002 0.0008 0.0002 0.0004
Cyclopenta[cd]pyrene 0.0061 0.0058 0.025 0.0078 0.012 0.0010 0.010 0.010 0.0092 0.012 0.0032 0.020
Benz[a]anthr~cene 0.0012 0.043 0.0019 0.012 0.00032 0.0071 0.014 0.0007 0.0007 0.00 0.0003 0.0054
Chrysenerrri~henylene 0.020 0.090 0.031 0.039 0.010 0.049 0.057 0.023 0.021 0.043 0.016 0.065
Naphthacene! 0 0 o· 0 0 0 0 0 0 0 0 0.0085
Benzo[b+k]Ouoranthene 0.0066 0.11 0.0094 0.030 0.0036 0.024 0.056 0.0023 0.0033 0.0080 0 0.019

I
0 0.065 0.0060 0.020 0 0.015 0.030 0 0 0 0 0.010Benzo[e]pyre~e

Benzo[a]pyre"e 0 0.055 0.0037 0.Q15 0 0.012 0.014 0 0 0 0 0.0050
Perylene 0 0.014 0 0.0041 0 0 0.OM8 0 0 0 0 0
Indeno[I,2,3-bd]pyrene 0 0 0.0025 0.022 0 0 0.026 0 0 0 0 0
B~nzo[g,h,i]prryiene 0 0.067 0 0.023 0 0.010 0.032 0 0 0 0 0
Dlbenzo[a,h-f1l,c]anthracene 0 0 0.0010 0 0 0 0 0 0 0 0 0
Coronene 0 0.047 0.00094 0.015 0 0.0026 0.024 0 0 0 0 0

TotalPAHs I I 16
27 28 20 15 30 26 21 24 25 24 19

, 3
596 541 594 644 617 614 626 864 712 740 667 609Sample Volulp.e (m )

ICorrespondi~g Laboratory Blank 4/14/99 4/14/99 6/15/99 6/15/99 6/15/99 6/15/99 6/15/99 7/12/99 7/12/99 7/12/99 7/12/99 7/27/99

Surrogate Recoveries (%)
dlO-Anthrac~ne

I
82% 87% 95% 93% 96% 86% 86iVo 86% 88% 95% 86% 101%

I
dl0-Fluoranthene 93% 92% 94% 95% 94% 91% 87% 95% 92% 104% 92% 98%

I
dI2-Benzo[e]Pyrene 83% 89% 87% 86% 89% 90% 89% 80% 85% 91% 84% 86%



A.2. I
New Brunswi~k Gas Phase PAHs (NB-PUF)
Surrogate Co~rectedConcentrations (nglm)

,

NB-PUF NB-PUF ~-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUFNB-PUF NB-PUF NB-PUF NB-PUF
PAH 7/7/99 7/16/99 7/25/99 8/3/99 8/30/99 9/8/99 9~15/99 9/27/99 10/9/99 10/21/99 11/2/99 11114/99

Fluorene i 1.3 0.38 0.15 2.2 0.75 0.37 1.3 1.7 No 3.0 1.1 1.0

Phenanthren~ 12 16 11 8.02 6.6 5.5 12 10 Sample 4.7 5.6 5.5
I

Anthracene 0.23 0.098 0.20 0.19 0.19 0.14 0.74 0.20 taken 0.26 0.15 0.14

IMethylfluorene 0.59 0.72 0.41 0.71 0.64 0.38 1.1 0.80 1.2 0.52 0.52

Dibenzothiop~ene 1.4 1.4 1.1 0.67 0.83 0.20 1.7 1.2 0.52 0.58 0.51

4,5-Methylenfphenanthrene 0.97 0.81 0.78 0.41 0.47 0.37 1.1 0.61 0.32 0.30 0.30

Methylphenanthrenes 5.6 6.1 5.5 2.80 3.9 3.4 11 5.6 5.4 2.9 3.1
i

0.36 0.35 0.38 0.57 0.25 1.6 0.38 0.18 0.16 0.15Methyidibellljothiophenes 0.79
Fluoranthenel 4.0 3.3 3.1 1.7 1.3 1.5 '2.6 1.6 0.54 1.0 1.0

Pyrene i 1.3 0.82 1.1 0.51 0.65 0.54 1.3 0.66 0.36 0.42 0.41

3,6-Dimethyl(1henanthrene 0.30 0.22 0.26 0.16 0.24 0.24 0.75 0.33 0.19 0.16 0.16

Benzo[alfluo~ene 0.12 0.059 0.072 0.057 0.066 0.044 0.19 0.082 0.040 0.026 0.038

Benzo[b]fluo~ene 0.0024 0.019 0.Q15 0.019 0.010 0.0075 0.035 0.029 0.014 0.012 0.0042

Retene
I

0.12 0.14 0.14 0.086 0.045 0.074 0.13 0.111 0.031 0.034 0.036
Benzo[blnap~tho[2,I-dlthiophene 0.0001 0.0006 0.0003 0.036 0.0054 0.010 0.024 0.014 0.0043 0.0045 0.0052

Cyclopenta[c~lpyrene 0.015 0.033 0.014 0.012 0.0001 0.0012 010024 0.0006 0.0059 0.0001 0.0001
Benz[aIanthqlcene 0.0014 0.0014 0.0011 0.0032 0.0006 0.0026 0)0092 0.0034 0.0062 0.0002 0.0007
Chryseneffriphenylene 0.049 0.43 0.041 0.023 0.012 0.014 0.027 0.024 0.012 0.0051 0.0081

Naphthacene i 0 0 0 0 0 0 0 0 0 0 0
Benzo[b+k]flJ/-0ranthene 0.004 0.0001 2.4E-05 0.0076 0.0004 0.0024 0:0030 0.0085 0.015 0.0001 0.0009
Benzo[elpyre~e 0 5.lE-05 1.2E-05 0.0055 3.4E-05 0.0019 0,0009 0.0045 0.0068 0.0004 0.0003
Benzo[a]pyre~e 0 7.0E-05 1.22E-05 0.0034 1.7E-05 0.0016 0,0009 0.0026 0.0053 0.0003 0.0001
Perylene 0 5.2E-05 5.39E-06 0.00019 0 0.0004 0,0002 0.0009 0.0015 0.0001 0.0001
Indeno[I,2,3~d]pyrene 0 5.5E-05 9.44E-06 0.018 0 0.0010 0!0010 0.0016 0.0052 0.0001 0.0001
Benzo[g,h,i]p~rylene 0 8.6E-05 1.3lE-05 0.072 0 0.0010 0.0011 0.0026 0.0066 2.9E-05 0.0001

Dibenzo[a,h+f'c]anthracene 0 4.7E-05 9.01E-06 0.011 0 0.0002 0.'0001 0.0003 0.00057 4.0E-05 1.2E-05
Coronene 0 0.00011 2.02E-05 0.0011 0 0.0004 0.'0006 0.0008 0.0017 0.0001 3.3E-05

TotalPAHs 29 31 24 18 16 13 36 24 17 13 13
Sample VOlu.b.e (m) 680 614 770 9/7/99 9/7/99 9/29/99 9/29/99 10/25/99 10/25/99 11/22/99 11/22/99
ICorrespondin~ Laboratory Blank 7/27/99 8/16/99 8/16/99 752 869 751 795 613 713 619 625

I
Surrogate Re~overies(%)
dl0-Anthracene

I
100% 15% 92% 101% 100% 106% 110% 95% 94% 87% 87%,

dl0-FluorantJlene 96% 18% 95% 92% 91% 91% 103% 92% 92% 88% 91%,
d12-Benzo[e]Pyrene 81% 16% 95% 95% 97% 88% 88% 97% 97% 74% 97%
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A.2.
New Brunswick Gas Phase PAHs (NB-PUF)
Surrogate Cotrected Concentrations (nglm3

)

PAH

Fluorene I

Phenanthren~

Anthracene
IMethylfluor~ne

Dibenzothiophene
4,S-MethylenJphenanthrene

I
Methylphena,threnes
Methyldibenz~thiophenes

Fluoranthene!
Pyrene
3,6-DimethYl~henanthrene

Benzo[alfluor~ne

Benzo[blfluo~ene
I

Retene i

Benzo[bInap~tho [2,1-dlthiophene
Cyclopenta[c11pyrene
Benz[aIanthracene
ChrysenelTriphenylene
Naphthacene I

Benzo[b+klfl,!-oranthene
Benzo[elpyre~e
Benzo[alpyre~e

Perylene
Indeno[1,2,3-~dlpyrene

Benzo[g,h,i)perylene
Dibenzo[a,h+.,c)anthracene
Coronene I

I

i

TotalPAHs I

Sample Volume (m3
)

ICorrespondi~g Laboratory Blank
I

Surrogate Re~overies (0/0)
dl0-Anthrace~e
dlO-:Ftuoran~ene
d12-Benzo[eIPyrene

NB-PUF NB-PUF
11/26/99 12/8/99

Sample 6.1
Spilled 8.1

1.0
2.3

0.69
0.87
6.3

0.54
1.2
1.2

0.32
0.095
0.013
0.020
0.005
0.021
0.010
0.021

0
0.013

0.0072
0.0059
0.0008
0.0073
0.0037
0.0006
0.0028

0 29

90%
85%
90%



A.3. '
New Brunswi~k PAHs in Precipitation (NB-Precip)
Surrogate Cotrected Concentrations (ngIL)

I
NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-PreFip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip

PAH 1/24/98 2/3/98 2111/98 2/16/98 2/28/98 3f12/~8 3/24/98 4/5/98 4/17/98 4/29/98 5/12/98

Fluorene i 11 1.1 13 4.3 2.8 1.2, 2.0 4.6 1.3 Sample 18
Phenanthrene 56 42 115 23 14 11 11 3.9 11 Lost 148
Anthracene 4.6 4.7 4.3 0.87 0.53 1.9: 7.6 8.3 1.8 14
IMethylOuor~ne 29 4.2 7.4 2.2 1.4 0.42, 4.7 3.9 2.3 84

,

1.6 8.6Dibenzothiophene 4.3 2.5 0.98 6.2, 5.0 14 1.2 7.6
4,5-Methylen~phenanthrene 4.6 11 10 2.6 1.3 3.0 2.1 0.35 1.6 9.9
Methylphena*threnes 39 75 77 19 8.8 43, 26 13 16 105.0
Methyldibenzpthiophenes 1.5 1.1 6.9 1.9 0.76 0.50' 0.86 5.1 0.93 6.0
Fluoranthene' 46 79 44 16 11 14 I 8.6 4.6 11 214
Pyrene 36 59 27 10 7.2 5.1 ' 2.5 0.65 4.3 140
3,6-Dimethylphenanthrene 3.3 4.4 2.5 1.5 0.61 0.97 0.28 0.10 0.56 8.8
Benzo[a]fluor,ene 10 22 4.7 2.5 1.5 2.2, 2.5 1.5 2.7 29
Benzo[b]fluo~ene 7.9 8.4 1.7 1.1 0.69 0.96 0.82 0.53 0.81 6.6
Retene I

4.7 1.3 1.1 0.68 0.39 0.Q7~ 0.059 0.014 0.16 8.9
Benzo[b]napIltho[2,I-d]thiophene 0 2.4 0.37 0.41 0 0.78i 1.4 0.35 0.79 4.8,
Cyclopenta[c1]pyrene 6.2 7.9 0.61 2.5 1.9 1.0, 1.1 0.45 1.3 27
Benz[a]anthr~cene 11 25 25 3.0 1.9 1.5 2.2 0.80 2.1 24
ChrysenefTriphenylene 31 47 21 7.7 6.0 4.0 ' 5.5 2.7 5.9 85
Naphthacene I 5.3 18 4.5 2.7 1.3 0.90 0.21 0.081 0.26 3.5

I

Benzo[b+k]fl,/-oranthene 47 99 31 12 6.9 7.1 11 4.6 12 158
Benzo[e]pyre*e 25 33 11 4.1 2.5 2.7 3.0 1.0 3.8 105
Benzo[a]pyre~e 12 25 3.9 2.5 1.2 1.6 2.2 0.64 2.3 51
Perylene 36 8.3 1.9 1.0 0.91 1.0 1.4 0.64 1.5 104
Indeno[I,2,3-~d]pyrene 21 76 12 5.7 2.9 5.8 ' 7.2 2.5 8.8 148
Benzo[g,h,i]p~rylene 10 33 8.0 3.0 1.5 2.9 3.3 1.1 4.2 75
Dibenzo[a,h~,c]anthracene 1.9 13 2.1 1.1 0.46 0.91 0.88 0.28 0.96 2.7
Coronene , 6.9 36 6.0 2.5 0.75 2.9 3.4 1.2 4.6 49

I

!

TotalPAHs 471 738 450 138 80 123 116 77 104 1638
Volume ofPr~cip. (L) 0.13 6.2 3.6 17 8.7 13 I 8.6 13 7.7 0.050

ICorresponding Laboratory Blank 6/10/98 9/1198 6/10/98 6/10/98 6/10/98 9/119~ 9/1198 9/1198 911198 9128/98
I,

Surrogate Recoveries (0/0)
dl0-Anthracebe 68% 51% 29% 77% 74% 62% 45% 32% 40% 59%
dl0-Fluoran~ene 74% 84% 71% 74% 77% 71% 56% 44% 71% 55%,

d12-Benzo[e]Pyrene 98% 91% 88% 57% 93% 82~ 80% 74% 83% 73%
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A.3.
New Brunswi~kPADs in Precipitation (NB-Precip)
Surrogate Corrected Concentrations (nglL)

NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-Pr~cip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip

PAD 5/23/98 6/4198 6/17/98 6/28/98 7/9198 7/22/98 8/3198 8/15/98 8/21/98 9/4/98 9/22/98

Fluorene 1
3.7 1.7 3.3 2.4 6.2 3.2! 2.8 1.9 2.6 3.8 2.5

Phenanthren~ 17 6.5 15 11 40 16
1

15 7.3 12 15 12

Anthracene 0.91 0.32 1.0 1.0 4.3 1.4: 1.9 0.82 0.68 0.92 1.0
1Methylfluor¢ne 0.90 0.48 1.1 0.87 4.9 2.5 3.0 0.84 0.86 0.69 0.73
Dibenzothiophene 1.4 0.46 1.3 0.78 2.9 1.4 1.1 0.55 1.0 1.4 0.70
4,5-Methylen~phenanthrene 0.93 0.39 1.0 0.77 3.6 1.1: 1.4 0.26 0.73 1.0 1.2,

Methylphenapthrenes 6.4 2.9 5.8 5.1 23 7.9
1

9.1 3.2 4.1 6.4 8.2
Methyldibe~othiophenes 0.82 0.30 0.56 0.39 1.8 0.86 0.81 0.34 0.54 0.77 0.59
Fluorantheml 11 4.9 12 11 57 111 23 4.5 9.4 9.5 12
Pyrene 6.2 2.6 7.7 7.0 43 6.81 18 2.7 6.1 6.1 8.4
3,6-Dimethylphenanthrene 0.41 2.2 0.36 0.32 1.6 0.4& 0.56 0.21 0.34 0.39 0.65
Benzo[alfiuo*ene 1.8 0.79 2.4 2.5 11 2.0, 4.8 0.58 2.0 1.9 3.7
Benzo(blfiuo~ene 0.48 0.16 0.65 0.59 2.7 0.47 1.1 0.073 0.59 0.53 0.95

, ,

Retene 1
0.63 0.13 0.26 0.20 0.80 0.20 0.42 0.090 0.31 0.32 0.39

Benzo(blnap~tho[2,1-djthiophene 0.26 0.13 1.3 1.2 3.5 0.77 0.59 0.57 1.7 0.80 2.8
Cyclopenta(ctljpyrene 1.5 0.53 2.4 3.0 9.6 0.99 3.3 0.20 0.85 0.90 1.1

I

1.5'Benz[ajanthr~cene 1.6 0.71 2.7 3.1 13 4.7 0.24 2.0 2.1 5.4
ChrysenelTriphenylene 5.1 2.1 6.4 5.6 31 4.3 15 1.6 5.2 4.1 6.5
Naphthacene i 1.1 0.71 0.18 0.85 1.5 3.11 1.9 0.13 0.16 0.064 0.92
Benzo[b+kjfi~oranthene 8.7 4.5 13 13 66 8.7, 28 3.2 9.9 7.4 16
Benzo[ejpyre~e 3.5 1.5 5.1 4.4 29 4.5

1

13 2.1 3.8 3.2 4.9
Benzo[ajpyre~e 2.4 1.0 3.9 3.3 21 2.4 9.3 0.80 2.6 2.4 3.9
Perylene 1.4 0.62 1.9 1.4 9.3 3.2

1

8.6 1.5 1.2 1.2 1.2
I

Indeno(1,2,31djpyrene 5.2 4.5 15 6.1 78 2.7 24 2.2 11 8.2 8.7
Benzo[g,h,ijp¢rylene 3.2 1.6 6.1 6.1 35 4.21 12 1.2 3.4 3.7 5.9
Dibenzo[a,h+lt,clanthracene 0.64 0.34 0.83 0.70 5.9 O.q 1.6 0.027 0.72 0.75 2.5
Coronene 1 2.6 1.9 3.2 3.5 19 2.9 6.1 1.1 2.7 2.2 8.2

TotalPAHs 1 89 44 114 96 524 96 211 38 86 86 121
Volume ofPrecip. (L) 9.5 22 4.4 5.4 0.77 2.3 1.4 4.0 9.2 10 10

Icorresponm.tg Laboratory Blank 9/28/98 9/28/98 10/8/98 10/8/98 10/8/98 10/8198 10/8198 11/11/98 11/11/98 11/11/98 11/11/98

Surrogate Refoveries (%)
1

d10-Anthracene 50% 63% 91% 101% 91% 87% 84% 86% 84% 99% 110%
d10-F1uoran~ene 45% 54% 88% 89% 83% 88% 83% 88% 77% 95% 92%
d12-Benzo[ejPyrene 55% 66% 98% 95% 100% 96% 100% 102% 94% 101% 93%

1



A.3.
New BrunswiFk PAHs in Precipitation (NB-Precip)

Surrogate corrected Concentrations (ngIL)
NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-Pr~cip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip1

PAH 10/10/98 10/28/98 11/15/98 12/3/98 12/21/98 1/8/9~ 1/26/99 2113/99 3/3/99 3/21/99 4/6/99

Fluorene 1.5 3.0 3.0 0.77 ColullUl 7.41 4.2 Sample 2.8 3.4 2.8

Phenanthrene 8.2 23 23 6.2 Broke 47 24 Combined 25 35 15
Anthracene 0.54 3.1 2.2 0.61 1.3i 1.3 with other 2.5 6.1 1.2
IMethylfluorlme 1.8 293 36 0.72 6.1 2.4 Sample 3.0 2.8 1.7
Dibenzothiop~ene 0.54 0.94 15 0.29 3.7, 1.8 1.1 1.7 0.92
4,5-Methylenephenanthrene 0.63 0 1.9 0.56 5.4, 2.4 1.9 2.5 1.41

48;Methylphenap.threnes 4.6 19 13 3.8 15 15 15 11
Methyldibenzothiophenes 0 0 1.4 0.44 4.1 ' 1.8 0.98 1.3 0.90

Fluoranthen~ 5.9 63 20 6.7 23, 18 24 59 12

Pyrene I 4.1 13 12 4.6 15 ' 12 0.14 36 7.4
3,6-Dimethylphenanthrene 0.66 0 1.2 0.32 4.1 1.4 0.51 0.61 0.63
Benzo[a]Ouofene 0.80 3.2 2.6 0.87 3.1, 2.0 2.9 4.2 1.6
Benzo[b]Ouo~ene 0.32 1.7 1.2 0.38 1.6 0.91 1.7 2.4 0.85
Retene I 0.43 1.6 1.6 0.27 2.3 1.6 0.73 2.0 0.42
Benzo[b]nap~tho[2,I-d]thiophene 0.16 1.9 0.71 0.10 1.0' 0.71 0.45 0.7 0.45
Cyclopenta[c~]pyrene 0.49 0.10 1.8 0.71 NA' NA 2.2 5.4 0.95
Benz[a]anthracene 1.1 2.9 3.6 1.5 2.7 2.7 2.9 7.0 1.71
Chryseneffriphenylene 2.9 13 12 3.6 8.8' 7.5 14 30 4.8
Naphthacene! 1.0 0 2.0 0.65 0 ' 0 0 0 0

1 4.5 40 17 6.5 W 13 16 50Benzo[b+k]fl!10ranthene 8.5
Benzo[e]pyr~ne 2.6 0 2.6 3.3 6.8, 6.5 7.5 24 4.4
'Benzo[a]pyrtine 1.8 0 4.7 2.1 3.5 4.7 5.1 17 3.1
Perylene

,

3.8 0 3.6 1.3 0.69 3.0 1.5 7.3 1.1,
,

Indeno[I,2,3~cd]pyrene 2.9 14 8.0 3.2 5.8 1 5.4 11 32 7.1
Benzo[g,h,i]p'erylene 2.1 9.3 5.8 2.4 5.0' 4.5 5.9 17 4.1
Dibenzo[a,h+a,c]anthracene 0.28 0 1.1 0.46 0.94 0.51 1.3 3.5 0.69
Coronene 1.6 8.7 5.1 1.5 4.01 2.3 3.9 8.7 3.2

TotalPAHs 55 515 200 54 224j 139 154 374 98
Volume ofPliecip. (L) 2.0 2.1 4.0 15 29, 8.3 14 2 11

ICorresponding Laboratory Blank 3/30/99 3/30/99 3/30/99 3/30/99 4/27/?9 4/27/99 6/21199 6/21/99 6/21/99
!

Surrogate R~coveries(%)
i,

dlO-Anthrac~ne 86% 52% 79% 79% 83% 84% 78% 87% 79%
dl0-:F1uoranthene 91% 100% 84% 82% 88~ 90% 91% 83% 90%1
dI2-Benzo[e]fPYrene 92% 93% 82% 82% 84% 100% 82% 76% 82%
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A.3. I

New Brunswi~k PADs in Precipitation (NB-Precip)
Surrogate C~rrectedConcentrations (nglL)

PAD
Fluorene i

Phenanthrene
Anthracene I

1Methylfluo~ene
Dibenzothiophene
4,5-Methylen~phenanthrene

Methylphena~threnes

Methyldibe~othiophenes

Fluoranthen~

Pyrene
3,6-Dimethylphenanthrene
Benzo[ajfluorene
Benzo[bjfluo~ene

Retene I

Benzo[b)naphtho[2,1-d)thiophene
Cyclopenta[~d)pyrene
Benz[a)anth~acene
Chrysenerrr.phenylene
Naphthacen¢

I
Benzo[b+kjfl~oranthene

Benzo[e)pyrl!ne
'Benzo[a)pyr~ne

Perylene !

Indeno[1,2,3icdjpyrene
Benzo[g,h,ijI1erylene
Dibenzo[a,h-*a,c)anthracene
Coronene

NB-Precip
4/26/99

6.3
69
16
4.8
2.6
7.6
42
3.2
95
70
2.2
15
12
1.2
1.7
1.0
27
54
o
96
47
42
14
78
40
11
30

I
!j""~"~"'*"""""""Ul
~~m~Ji¥~tiI~~

NB-Precip NB-Precip NB-Precip NB-Precip NB-Ptecip NB-Precip NB-Precip
5/14/99 6/1199 6/19/99 7/7/99 7125Y99 8/12/99 8/30/99

2.3 4.2 4.9 13 0.~8 1.9 2.8
13 43 25 34 9.p 16 17

0.51 5.0 1.4 2.1 0.56 0.99 0.97
0.88 4.6 5.4 7.8 I} 1.0 1.1
0.94 2.3 2.0 4.0 0.~9 1.1 1.6
0.98 4.7 1.8 3.0 0.44 1.2 1.5

I
6.3 17 21 83 4.j7 6.3 9.5
0.25 0.72 1.2 3.5 0.~8 0.49 0.34
9.9 50 20 17 4.p 16 12
6.3 36 14 11 3.!1 11 6.7
0.37 0.96 0.62 2.2 047 0.40 0.57
1.1 7.1 2.7 3.0 0.t9 2.4 1.1

0.33 3.3 0.50 1.6 0.16 0.39 0.18
1.7 16 0.36 1.9 0.47 0.29 0.063
0.70 0.33 2.0 2.4 0.42 1.8 0.76
0.14 0.44 0.44 2.0 0.55 0.24 0.25
0.87 4.8 4.4 3.2 0.79 3.7 1.1
4.6 24 9.4 7.3 2.,0 8.5 3.9
o 0 0 3.0 q 0 0

7.9 40 18 11 2.,7 16 6.5
3.9 19 7.2 6.0 1;6 9.0 3.2
2.7 17 5.7 4.3 0.~2 5.9 1.7
0.95 5.0 2.7 2.1 0.40 3.1 0.46
3.5 17 13 8.2 0.80 8.8 3.2
3.3 14 6.9 5.5 0.75 6.8 2.3
0.53 2.8 1.0 1.6 0.14 0.81 0.31
0.27 5.2 3.3 6.8 0.29 3.0 1.3

NB-Precip
9/15/99

14
82
4.3
4.6
7.7
7.5
44
2.6
48
28
2.8
5.1
0.91
0.62
0.24
1.8
6.5
11
o
17
8.4
5.9
1.8
9.4
6.7
1.1

0.56

NB-Precip
10/9/99

4.5
24
1.4
5.6
2.1
1.8
12

0.43
14
7.2

0.66
0.93
0.20
0.24
0.89
0.17
0.64
5.7
o

7.2
4.3
1.1

0.20
2.3
1.6

0.063
0.32

NB-Precip
1112/99

9.9
129
16
10
5.8
5.8
41
1.9
196
98

0.38
12
2.3
2.1
13
1.6
16
81
o

115
62
21
5.7
41
26
2.5
5.7

TotalPADs i

Volume ofPrecip. (L)
Icorrespondi~gLaboratory Blank

I

Surrogate RJcoveries (%)
d10-Anthrac~ne
d10-Fluoranthene

I
d12-Benzo[elPyrene

789
1.8

6/21/99

78%
81%
67%

74 346 175 252 3p 127 81 324 100 919
18 1.6 5.56 3.60 8.12 10.00 33.45 13.30 9.20 0.60,

7113/99 7/13/99 08/19/99 08119/99 09/1W99 09/14/99 11/03/99 11103/99 01104/00 01104/00
I

80% 77% 81% 87% 5% 83% 82% 83% 75% 79%
87% 86% 81% 86% 5% 87% 83% 80% 84% 89%

I
96% 97% 103% 94% 1% 85% 83% 81% 85% 93%



A.3.
New Bruuswick PAHs in Precipitation (NB-Precip)
Surrogate Corrected Concentrations (ngIL)

. I INB-Precip NB-Precip

PAH

Fluorene I

Phenanthreue
Anthracene
1Methylfluorene
DibenzothioplIene
4,5-Methylen~phenanthrene

Methylphena*threnes
Methyldibenz~thiophenes

Fluoranthene i

Pyrene !

3,6-Dimethylphenanthrene
Benzo(a]fluo~ene
Benzo(b]fluo~ene

Retene !

Benzo(blnap~tho(2,1-d]thiophene

Cyclopenta(c-;l]pyrene
I

Benz[a]anthr~cene

ChryseneITriphenylene
Naphthacene I

Benzo(b+k]fldoranthene
IBenzo(e]pyrene

Benzo(alpyre~e
Perylene '

I

Indeno[l,2,3-~dlpyrene

Benzo[g,h,ilp~rylene

Dibenzo[a,h+~,c]anthracene

Coronene i

TotalPAHs
Volume orPr~cip. (L)

IcorresPOndi~gLaboratory Blank
I

Surrogate Re~overies(%)

d1O-A.nthrace~e
d10-Fluoranthene
d12-Benzo(e]fyrene

I

11126/99
3.7
21
1.3
2.0
2.0
2.5
17

0.83
14
9.5
1.3
2.3
1.2

0.43
0.91
0.40
2.4
4.7
o

7.6
3.8
2.5
1.0

4.5
3.0

0.66
2.2

112
26.30

01104/00

89%
88%
88%

12120/99
3.8
31
2.8
2.0
2.3
2.9
20

0.70
34
21
1.2
4.0
1.4
1.1
2.8

0.82
6.4
16
o
27

10.4
6.4
3.0
18
7.6

0.99
3.4

232
7.80

03/06/00

70%
73%
91%

r (' ( ) o en) n u



1

I

B.1. 1 1
Sandy Hook "articulate Phase PAHs (SH-QFF) 1
Surrogate Cotrected Concentrations (ng/m1 I

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-Q~F SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
PAH 2/4/98 2/10/98 2/16/98 2/22/98 2/28/98 3/6/98 3/12/9~ 3/18/98 3/24/98 3/30/98 4/5/98 4/11198
Fluorene 0,088 0,030 0,027 0,019 0,020 0,04 0.321 0.018 0,022 0,030 0,0090 0,024
Phenanthrene' 0,13 0.078 0,18 0.070 0,10 0.0520 0.051 0.13 0,14 0,052 0,053 0.084
Anthracene I 0,014 0,0071 0,016 0.0058 0.012 0,007 0.08~ 0,0081 0.010 0.015 0.0080 0,014I

1Methy1fluorl!ne 0,013 0,0083 0,0022 0,0071 0,0066 0.0115 o 1 0,010 0,010 0,0058 0.0056 0.0062
Dibenzothiop~ene 0,053 0.010 0.0051 0,0034 0,0072 0,003 0.111 0,092 0,13 0,0027 0,013 0,024
4,5-Methylen~phenanthrene 0.024 0,0095 0,018 0.010 0.015 0.0066 o I 0,017 0.017 0,0077 0.010 0,011
Methylphenattthrenes 0.10 0,071 0,16 0.15 0,089 0,038 0.09Q 0,13 0.10 0.26 0.069 0.13

I
0,012

~:~~~
Methyldibenzothiophenes 0.0082 0.0091 0.014 0.016 0.0046 0,032 0.049 0,0020 0.0036 0.017
Fluoranthene : 0.18 0,076 0,16 0.055 0.12 0.0665 0.15 0.13 0.075 0.092 0.13
Pyrene 1 0.13 0.052 0,039 0.046 0.10 0,0503 O,~31 0,094 0.10 0.064 0.079 0.11
3,6-Dimethylphenanthrene 0,016 0.010 0,0057 0.011 0,012 0 0,011 0.011 0,0083 0.0063 0.011
Benzo[a)fluor~ne 0,031 0,013 0,044 0,012 0.031 0,013 0.022 0,029 0.025 0.016 0.023 0,030
Benzolb)fluorlme 0.014 0.0052 0,010 0.0037 0.016 0.0056 0.0111 0,015 0,0025 0,0050 0.0076 0,012
Retene 0.016 0.0086 0,013 0.0078 0.016 0.0053 o I 0.050 0,039 0,025 0,014 0,017
Benzolb)naph~hoI2,1-d)thiophene 0.022 0,0073 0.0029 0.0070 0,0092 0.0036 O.Oll 0.031 0,042 0.0068 0.0048 0,015
Cyclopentalc~)pyrene 0.0024 0.0055 0.0054 0.0035 0,015 0.0067 o I 0.035 0,036 0,0054 0,010 0,048
Benzla)anthr~cene 0,036 0,013 0,043 0,0079 0,037 0,013 0.Q2~ 0,036 0.031 0,017 0.032 0,041
Chryseneffriphenylene 0,13 0.063 0,10 0,037 0.12 0,047 O,09~ 0.11 0.11 0,049 0,070 0.14
Naphthacene ! 0 0 0 0 0,0 0 o 1 0 0 0 0 0
Benzolb+k)flu~ranthene 0.23 0.12 0,060 0.067 0.28 0,091 0.27 1 0,45 0.55 0.073 0.13 0,30
Benzole)pyre~e 0,12 0.061 0,080' 0,053 0.14 0,046 O,04l 0,072 0.086 0.041 0,063 0,13
Benzola)pyre~e 0.017 0,0059 0,032 0,0083 0,050 0,020 o 1 0,045 0,041 0.023 0,049 0,067
Perylene 0.0023 0 0,018 0,0010 0,014 0,0041 o I 0,010 0,0067 0.0042 0.015 0,012
Indenoll,2,34)pyrene 0.098 0,034 0.013 0.053 0,092 0.036 0.08~ 0,065 0.084 0,063 0,12 0,081
Benzolg,h,i)p¢rylene 0,091 0,063 0.037 0.095 0.14 0,060 O.l1Q 0,063 0,083 0,039 0.0061 0.17
Dibenzola,h+J,c)anthracene 0,017 0,0068 0,050 0.0060 0.032 0,012 0,0063 0,0090 0.016 0.0078 0.019 0,019
Coronene 0.084 0.071 0.046 0.080 0.13 0,053 0,291 0,051 0,084 0,018 0,039 0.16

!

TotalPAHs 1.7 0.84 1.2 0,83 1.6 0.70
I

1.7 I 1.8 2.0 0,92 0,95 1.8
, 3

608 586 517 615 624 584 5621 580 553 499Sample Volume (m ) 530 603
ICorrespondin~ Laboratory Blank 2/16/98 3/11/98 3/11/98 3/11/98 3/11/98 3/11/98 3/27/98 3/27/98 5/27/98 5/27/98 6/1/98 5/27/98

, 3 1Total Suspend~dParticulate (JJ.g/m ) 49.0 36.2 30,9 30.7 31.4 30.3 11.2 , 35.9 26,8 57.1 16,6 29.5

Surrogate Req»veries ('Yo)
dl0-Anthrace~e

I
51% 57% 67% 87% 72% 87% 3% ' 75% 76% 84% 75% 91%

dl0-Fluorant~ene 90% 98% 65% 99% 92% 90% 15%1 82% 89% 85% 83% 91%
d12-Benzole)~ene 97% 98% 71% 90% 98% 100% 34%1 89% 90% 94% 88% 100%



B.1. i

Sandy Hook P~rticulate Phase PABs (SH-QFF)
Surrogate Cortected Concentrations (nglm3

)
1

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QF~ SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
PAB 4/17/98 4/23/98 4/29/98 5/5198 5/11198 5/17/98 5/23/9~ 5/29/98 6/4198 6/10/98 6/16/98 6/22/98

Fluorene
1

0.073 0.046 0.0057 0.0020 0.0034 0.014 0.097
1

0.062 0.043 0.047 0.071 0.057

Phenanthrene: 0.041 0.045 0.053 0.0090 0.022 0.041 0.15
1

0.062 0.072 0.053 0.031 0.0065
Anthracene 1 0.014 0.012 0.0078 0.0012 0.0036 0.013 0.026

1

0.034 0.016 0.0021 0.0041 0.0004

IMethylDuorere 0.0068 0.014 0.0035 0.0009 0.0036 0.014 0.052 0.0079 0.0075 0 0.0045 0.0016
,

Dibenzothiop~ene 0.0076 0.039 0.0035 0.0005 0.0051 0.0066 0.0013 0.0024 0.012 0.0011 0.0025 0

4,S-Methylenephenanthrene
,

0.0082 0.0094 0.0084 0.0011 0.0032 0.017 0.004~ 0.011 0.017 0 0.0032 0.0006

Methylphenanthrenes 0.14 0.25 0.19 0.025 0.081 0.42 0.17
1

0.18 0.19 0.038 0.20 0.083

Methyldibenz~thiophenes 0.012 O.oI5 0.0046 0.0005 0.0067 0.014 0.0121 0.0077 0.0068 0.0055 0.0054 0.0023

Fluoranthene i 0.058 0.051 0.075 0.0086 0.023 0.065 0.12 0.087 0.13 0.0009 0.04 0.0090
Pyrene

1

0.044 0.056 0.062 0.0056 0.019 0.080 0.083 1 0.076 0.12 0 0.023 0.0053

3,6-Dimethylp~enanthrene 0.0034 0.0058 0.0057 0.0016 0.0029 0.0047 0.0040 0.010 O.oI5 0 0.0032 0
Benzo(aJfluor~ne 0.013 0.016 0.017 0.0018 0.0060 0.017 0.0311 0.033 0.035 0.0014 0.0094 0.0008
Benzo(blfluorene 0.0046 0.0049 0.0058 0.0007 0.0019 0.019 0.010

1

0.0072 0.011 0 0.0036 0.0002

Retene 1 0.017 0.034 0.013 0.0021 0.0090 0.069 0.013 0.021 0.016 0.0066 0.015 0.0068
Benzo[blnaph~ho[2,I-dJthiophene 0.010 0.0011 0.0050 0.0006 0.0021 0.068 0.0231 0.024 0.031 0.0019 0.0098 0.0016

I
Cyclopenta[cdJpyrene 0.0041 0.017 0.0042 0.0008 0.0024 0.069 0.0090 0.012 0.012 0 0.0003 0
Benz[aJanthra~ene 0.013 0.012 0.021 0.0018 0.0044 0.012 0.039

1

0.036 0.051 0 0.0073 0.0005

ChrYSenefTri~henYlene 0.032 0.050 0.046 0.0066 0.018 0.047 0.11 0.071 0.11 0.0073 0.028 0.0031
Naphthacene 1 0 0 0 0 0 0 0 i 0 0 0 0 0
Benzo[b+klflu~ranthene 0.052 0.083 0.090 O.oI1 0.029 0.058 0.20 I 0.15 0.22 0.014 0.042 0.0036
Benzo[elpyren~ 0.026 0.043 0.047' 0.0061 0.018 0.031 0.086 0.065 0.11 0.0071 0.019 0.0033
Benzo[alpyre~e 0.017 0.021 0.032 0.0014 0.0048 0.017

~:~~~I
0.042 0.081 0 0.0087 0.0008

Perylene 1 0.0034 0.0051 0.0090 0 0 0.0032 0.013 0.027 0 0.0021 0
Indeno[I,2,3-cI11pyrene 0.045 0.065 0.077 0.016 0.038 0.047 0.14 1 0.10 0.18 0.011 0.030 0.0031
Benzo[g,b,ilpefylene 0.029 0.055 0.048 0.013 0.029 0.026 0.101 0.061 0.11 0.0051 0.021 0.0019
Dibenzo[a,h+a~clanthracene 0.0056 0.0067 0.014 0.0019 0.0028 0.0065 0.0241 0.017 0.027 0 0.0036 0
Coronene i 0.015 0.056 0.021 0.022 0.029 O.oI5 0.093

1
0.070 0.057 0.0046 0.016 0.0024,

I
I

TotalPABs 1 0.69 1.0 0.87 0.14 0.37 1.2 1.6 I 1.3 1.7 0.21 0.60 0.19

Sample Volu~e (m) 573 511 512 3019 654 331 333 ! 569 512 524 474 569
ICorrespondin~Laboratory Blank 6/29/98 6/1/98 5/27/98 6/1198 6/1/98 5/27/98 6/29/98 6/29/98 6/29/98 6/29/98 7/1/98 7/1/98

Total Suspend~d Particulate (J.lglm3
) 38.2 22.3 96.3 26.9 62.0 55.0 96.5 1 72.4 46.5 37.2 63.0 43.6

1

Surrogate Recoveries (%)
dlO-Anthracerle

I
85% 78% 77% 75% 63% 81% 83%'1 66% 87% 74% 77% 78%

I
dlO-Fluorantb~ne 83% 69% 88% 87% 83% 79% 83% 89% 94% 88% 72% 88%
dI2-Benzo[eJPyrene 82% 79% 90% 97% 96% 93% 87%1 95% 98% 98% 98% 92%

r ( , ; ,
C·", / cn) :) ()



I

B.l. I

I

I

Sandy Hook P~rticulatePhase PAHs (SH-QFF)
Surrogate COflreded Concentrations (nglm) day night day night day I night day night day night

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFjF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
PAH 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98 7/6/98 7/7/9~ 717198 7/8/98 7/8/98 7/9/98 7/9/98
Fluorene 0.021 0.036 0.012 0.14 0.011 0.018 0.003<!l 0.093 0.0015 0.0080 0.029 O.oz8
Phenanthrene: 0.014 0.052 0.12 1.1 0.029 0.093 0.0411 0.15 0.010 0.032 0.081 0.053
Anthracene I 0.0047 0.0044 0.010 0.21 0.0029 0.0064 0.0025 0.12 0.0055 0.0083 0.037 0.023,

I

IMethylfluore~e 0.0030 0.0064 0.040 0.076 0.010 0.026 0.0131 0.014 0.0033 0.0073 0.013 0.0092
Dibenzothiop~ene 0.0016 0.0048 0.022 0.14 0.0041 0.022 0.0047 0.018 0.0013 0.0080 0.0085 0.0044
4,5-Methylenephenanthrene 0.0026 0.0072 0.027 0.14 0.0042 0.019 0.014 0.04 0.0016 0.0044 0.015 0.010
Methylphena~threnes 0.056 0.095 0.74 1.0 0.15 0.60 0.34

1

0.56 0.057 0.15 0.36 0.34
Methyldiben~thiophenes 0.0034 0.0093 0.094 0.090 0.019 0.053 O.oz~ 0.029 0.0048 0.015 0.015 0.0065
Fluoranthene I 0.018 0.047 0.086 0.26 0.022 0.063 0.0371 0.24 0.0070 0.030 0.10 0.077,

0.016 0.032 0.23 0.20 0.046 0.17 0.087
1

0.20 0.014 0.031 0.Q75 0:051Pyrene 1
I

3,6-Dimethylphenanthrene 0.0024 0.0051 0.11 0.021 0.024 0.10 0.038
1

0.081 0.0076 0.016 0.012 0.014
Benzo(alfluor~ne 0.0054 0.0097 0.090 0.060 0.014 0.064 0.034 0.061 0.0051 0.013 0.018 0.0161

0.0009 0.0023 0 0.018 0.003 0.017 0.022 0.0015 0.0031 0.0072 0.0044Benzo(b]fluorfne 0.019
Retene i 0.0057 0.013 0.098 0.046 0.023 0.074 0.049 0.023 0.0074 0.015 0.022 0.010
Benzo(b]naph~ho(2,I-d]thiophene 0.0061 0.0087 0.15 0.042 0.021 0.10 0.0831 0.051 0.0044 0.021 0.021 0.019
Cyclopenta(cd]pyrene 0.0034 0.0015 0.006 0.020 0.0007 0.030 0.0018 0.27 0 0.0022 0 0

I
Benz[alanthrllCene 0.0038 0.0079 0 0.087 0.004 0.014 0.0038 0.069 0.0007 0.013 0.016 0.010
ChryseneITriJhenylene

I
0.011 0.035 0.27 0.16 0.033 0.18

0~11
0.19 0 0.10 0.059 0.053

Naphthacene I 0 0 0 0 0 0 0 0 0 0 0
Benzo[b+klflu~ranthene 0.019 0.063 0.23 0.24 0.026 0.11 003

1
0.33 0.0047 0.024 0.070 0.059

Benzo[elpyre~e 0.010 0.034 0.23 0.13 0.026 0.14 0.061 0.20 0.012 0.020 0.044 0.039
Benzo[a]pyreqe 0.0044 0.0056 0.053 0.093 0.0032 0.033 0.021 0.093 0.0027 0.0035 0.013 0.0083
Perylene 0.0013 0 0.033 0.032 0 0.022 o.Oll 0.024 0 0.0014 0.0019 0.0010
Indeno(I,2,3-clIlpyrene 0.016 0.066 0.19 0.26 0.029 0.18 0.044 0.31 0 0.040 0.036 0.031
BenzO(g,h,i]perrlene 0.012 0.041 0.18 0.14 0.028 0.11 0.04~ 0.24 0.0042 0.026 0.044 0.036
Dibenzo[a,h+~,c]anthracene 0.0018 0.010 0 0.028 0.0038 0.058 0.01~ 0.023 0 0.0036 0.0092 0.0088
Coronene 0.011 0.034 0.17 0.10 0.013 0.12 0.045i 0.22 0.0035 0.022 0.034 0.032

11
0.25 0.63 3.3 0.55 2.4 3.7 0.16Total PAHs I 4.8

1.31
0.61 1.1 0.94

Sample VOlun\e (m3
) 654 583 280 292 337 292 332 300 318 325 326 383

ICorresponding Laboratory Blank 8/6/98 8/6/98 8/6/98 7/19/98 8/6/98 7/15/98 7/24/98 7/24/98 7/19/98 8/6/98 7/17/98 7/17/98
Total Suspend~dParticulate (jJ.gIm) 219.1 74.5 59.3 58.6 52.7 83.8 42.1 I 40.0 31.8 65.8 73.0 78.9

i
I

Surrogate Req.veries (%)
dlO-Anthracene

I
73% 46% 81% 81% 83% 87% 87%1 82% 88% 82% 54% 57%I

dlO-Fluorantllene 88% 85% 83% 81% 88% 86% 87% 89% 94% 88% 93% 90%I

dI2-Benzo(eIPrrene 98% 84% 91% 88% 98% 89% 90%1 93% 101% 82% 99% 93%



B.l. i

Sandy Hook Particulate Phase PAHs (SH-QFF)
! 3

day night daySurrogate Corrected Concentrations (nglm )

PAH I
SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
7/10/98 7/10/98 7/11198 7/16/98 7/22/98 7/28/98 8/3/981 8/9/98 8/15/98 8/21/98 8/27/98 9/4/98

Fluorene i 0.025 0.010 0.012 0.017 0.0085 0.011
0.

012
1

0.016 0.0043 0.0077 0.0042 0.014
Phenanthrene! 0.11 0.026 0.035 0.028 0.039 0.020 0.060 0.0082 0.016 0.D75 0.022 0.056

Anthracene I 0.032 0.017 0.021 0.025 0.024 0.012 0.023
1

0.0043 0.0041 0.025 0.010 0.022

1Methylf1uore~e 0.012 0.0060 0.0066 0.0049 0.0058 0.0045 0.008~ 0.0009 0.0026 0.0062 0.0023 0.0041
!

Dibenzothioph~ne 0.0045 0.0040 0.0063 0.0012 0.0015 0.0023 0.0094 0 0.0009 0.0055 0.0022 0.0043
4,5-Methylenephenanthrene 0.016 0.0043 0.0056 0.0068 0.0079 0.0025 0.010 0.0011 0.0026 0.010 0.0033 0.011

Metbylphenan~hrenes 0.26 0.089 0.12 0.092 0.22 0.18 0.22 0.073 0.087 0.13 0.10 0.13

Methyldibenzqthiophenes 0.015 0.0061 0.010 0.0009 0.0042 0.0040 0.010 0.0015 0.0036 0.0081 0.0023 0.0059

Fluoranthene i 0.12 0.033 0.041 0.055 0.068 0.025 0.063 0.0086 0.019 0.096 0.024 0.11

Pyrene 0.11 0.032 0.037 0.038 0.057 0.023 0.054 0.0082 0.017 0.D75 0.021 0.095
3,6-Dimethy1p~enantbrene 0.025 0.010 0.010 0.0063 0.012 0.0043 0.008 0.0024 0.0037 0.0081 0.0033 0.0051

Benzolalfluor~ne 0.028 0.011 0.014 0.016 0.022 0.0070 0.017 0.0023 0.0038 0.023 0.031 0.026
Benzolblfluor~ne 0.011 0.0025 0.0036 0.0047 0.0059 0.0016 0.0041 0.0003 0.0015 0.0053 0.0020 0.0066

I
0.023 0.0059 0.0055 0.0019 0.0036 0.0093 0.0066 0.0027 0.012 0.010 0.015Retene i 0.

014
1

Benzolblnapb~hol:z,I-dlthiophene 0.032 0.013 0.015 0.010 0.018 0.0034 0.018 0.0010 0.013 0.012 0.0024 0.010
Cyclopentalcdlpyrene 0.0059 0.0041 0 0.0033 0.0091 0.0001 0.0006 0.0001 0.0003 0.004 0.0049 0.0045
Benzlalanthra~ene 0.026 0.0056 0.0077 0.018 0.021 0.0039 0.015! 0.0007 0.0031 0.016 0.0019 0.024

ChryseneITri~henYlene 0.091 0.027 0.038 0.044 0.054 0.022 0.044 0.0048 0.012 0.057 0.0072 0.061
Naphthacene ! 0 0 0 0 0 0 0 0 0 0 0 0
Benzolb+klflurranthene 0.12 0.033 0.052 0.066 0.11 0.036 0.077 0.0073 0.018 0.10 0.025 0.11

::~::::~:~::j:
0.077 0.031 0.037' 0.D35 0.054 0.031 0.045 0.0048 0.010 0.063 0.015 0.054
0.034 0.014 0.016 0.018 0.031 0.019

0~~~:1
0.0039 0.0029 0.042 0.010 0.064

Perylene i 0.011 0.0024 0.0057 0.0045 0.0078 0.0023 0 0.0005 0.0061 0.011 0.022
Indenoll,:z,3-cdlpyrene 0.057 0.D35 0.028 0.067 0.14 0.017 0.0431 0.0030 0.0049 0.095 0.013 0.091
Benzolg,h,ilpel-ylene 0.065 0.029 . 0.043 0.040 0.073 0.026 0.045

1
0.0028 0.0066 0.087 0.014 0.073

I
Dibenzola,h+a~clanthracene 0.016 0.0012 0.0057 0.0068 0.013 0.0037 0.004l 0 0.0025 0.011 0 0.013
Coronene I 0.046 0.022 0.033 0.043 0.084 0.015 0.023

1
0 0.0038 0.057 0.0048 0.029

TotalPAHs i 1.4 0.47 0.61 0.65 1.1 0.49
0.

86
1

0.16 0.25 1.0 0.35 1.1

Sample Volu~e (m3
) 341 348 335 631 621 633 635 672 877 628 706 685

ICorrespondin~ Laboratory Blank 7/17/98 7/17/98 8/6/98 9/14/98 9/14/98 9/14/98 9/18/98 9/14/98 9/18/98 9/24/98 9/18/98 9/24/98

Total Suspend~Particulate (Jl.g1m
3

) 47.2 47.7 61.4 52.5 70.2 51.7 56.21 38.3 29.6 75.8 26.9 71.6

Surrogate Rec~veries (%)

I
79% 63% 76% 82% 86% 87% 78% I

66% 67%dl0-Anthracene 65% 52% 74%
dl0-Fluoranth~ne 86% 86% 88% 105% 105% 90% 74% 73% 84% 81% 63% 79%

i
90% 89% 91% 103% 99% 94% 79% i 83% 92%d12-Benzolel~rene 76% 68% 80%

i

!
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I
B.l. I

Sandy Hook Ilarticulate Phase PAHs (SH-QFF)
Surrogate Cofrected Concentrations (nglm3

)
I

1 SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-9FF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
PAH 9/13/98 9/22/98 10/1198 10/10/98 10/19/98 10/28/98 11I~/98 11115/98 11124/98 12/3/98 12/12/98 12/21/98
Fluorene 0.015 0.012 0.017 Power 0.01l 0.01 O.Q13 Sample 0.012 0.021 0.Q28 0.011
Phenanthren~ O.ol8 0.074 O.ll Outage 0.086 0.057 0.13 Missing 0.12 0.19 0.34 0.058
Anthracene i 0.0073 0.022 0.016 0.020 0.013 0.q20 0.021 0.026 0.029 0.0055
IMethylt1uor~ne 0.0020 O.ol5 0.022 0.0060 0.0045 0.0076 0.026 0.019 0.014 0.018
Dibenzothiop~ene 0.0015 0.0075 0.033 0.019 O.ol5 0.951 0.040 0.046 0.10 0.0080
4,5-Methylen~phenanthrene 0.0028 0.0091 0.016 0.010 0.0069 0.Q19 0.016 0.025 0.041 0.0050
Methylphena~threnes 0.052 0.096 0.18 0.17 O.ll 0.16 0.17 0.22 OAll 0.060
Methyldibenz~thiophenes 0.0019 0.013 0.042 0.059 0.023 0.q27 0.043 0.022 0.082 O.ol5

I
Fluoranthene I 0.024 0.077 0.14 0.096 0.062 0.15 0.12 0.20 0.38 0.034

I
Pyrene I 0.022 0.069 0.13 0.077 0.047 0.12 0.096 0.096 0.28 0.025

I I
3,6-Dimethyl~henanthrene 0.0017 0.010 0.023 0.0080 0.0049 0.0078 0.0066 0.0083 0.026 ,0.0044
Benzo[a)fluortme 0.0061 0.040 0.063 0.019 0.012 0.931 0.024 0.034 0.086 0.0057
Benzo[b)fluor~ne 0.0015 0.010 0.016 0.0086 0.0048 0.913 0.010 0.015 0.044 0.0025
Retene I 0.0074 0.01l 0.026 0.013 0.0091 0.919 0.011 0.0076 0.053 0.0056
Benzo[b)naphfho[2,I-d]thiophene 0.0022 0.0028 0.0028 0.011 0.0077 0.920 O.ol5 0.047 0.060 0.0029
Cyclopenta[cd]pyrene 0.0007 0.014 0.059 0.0076 0 0.910 0 0.025 0.037 0
Benz[a]anthrJcene 0.0023 0.048 0.068 0.028 0.015 0.952 0.040 0.068 0.11 0.0084
ChryseneITri~henYlene 0.018 0.091 0.11 0.074 0.054 0.12 0.085 0.15 0.36 0.022
Naphthacene I 0 0 0 0.017 0.014 0.~20 O.ol8 0.015 0.021 0
Benzolb+k]flU:oranthene 0.048 0.22 0.24 0.14 0.098 0.24 0.15 0.27 0.69 0.037
Benzole]pyrerle 0.092

I
0.031 0.082 0.Q75 0.051 0.12 0.074 0.12 0.30 0.019

Benzola]pyrerle 0.014 0.12 0.19 0.041 0.026
I

0.0
1

75 0.040 0.041 0.13 0.012
Perylene I 0.0016 O.ol5 0.030 0.010 0.007 0.022 0.0090 0.0079 0.030 0.0030

I

0.18Indeno[I,2,34Ipyrene 0.037 0.21 0.33 0.14 0.083 0.13 0.19 0046 0.027
Benzo[g,h,i]pe~lene

I
0.021 0.12 0.14 0.12 0.058 0.13 0.082 0.11 0.34 0.019

Dibenzo[a,h+~,clanthracene 0.0007 0.032 0.034 0.019 0.012 0.029 0.023 0.029 0.053 0.0051
I

Coronene I 0.0090 0.13 0.14 0.16 0.068 0.12 0.076 0.099 0041 O.ol5,

I

TotalPAHs 0.35 1.6 2.3
I

i
104 0.9 1.9 104 2.1 4.9 004

Sample VOlurrle (m3
) 684 683 638 674 666 7d3 658 659 699 688

ICorrespondin~ Laboratory Blank
I

9/24/98 10115/98 10/15/98 1/4/99 1/4/99 2/9199 1/4/99 2/17/99 2/17/99 3/2/99
I

Total Suspend~d Particulate (J.tglm3
) 43.4 50.0 54.5 42.0 43.5 38[7 49.2 6504 54.1 35.2

i 1

Surrogate Rec"veries (%)
i

dl0-Anthrace~e 60% ll5% 88% 62% 58% 63°(0 62% 58% 59% 60%
dlO-Fluorant~ene 75% 101% 87% 88% 93% 90% 94% 91% 84% 89%
dI2-Benzole]~rene 69% 94% 96%

I
94% 98% 94% 98% 92% 85% 90%



B.1.
I

Sandy Hook P~rticulate Phase PAHs (SH-QFF)
Surrogate Co~rectedConcentrations (nglm3

)

I
SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF

PAH I 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99 2/22(99 3/3/99 3/12/99 3/21199 3/30/99 4/8/99
Fluorene I 0.035 0.018 0.034 0.023 0.025 0.043

v~a~:~~:e
Power Power Power Power Power

Phenanthrene I 0.31 0.14 0.40 0.24 0.30 0.53 Outage Outage Outage Outage Outage
Anthracene I 0.072 0.016 0.030 0.021 0.035 0.056 Lo~tI

IMethylfluore~e 0.030 0.044 0.027 0.041 0.014 0.030
Dibenzothiop~ene 0.029 0.0086 0.031 0.12 0.026 0.022
4,5-Methylenephenanthrene 0.053 0.018 0.049 0.047 0.037 0.061
Methylphena~threnes 0.38 0.26 0.29 0.64 0.44 0.49
Metbyldibenz6thiophenes 0.036 0.019 0.062 0.077 0.042 0.022
Fluoranthene I 0.48 0.079 0.27 0.31 0.23 0.34
Pyrene

i
0.39 0.055 0.19 0.32 0.16 0.22

3,6-Dimethylp~enanthrene 0.053 0.011 0.026 0.098 0.016 0.020
Benzo[a)fluor~ne 0.12 0.011 0.048 0.10 0.035 0.045
Benzo[b)fluorlme 0.067 0.0048 0.024 0.060 0.017 0.022
Retene I 0.025 0.0076 0.022 0.096 0.0075 0.0074
Benzo[b)naph.ho[2,I-d)thiophene 0.057 0.0073 0.032 0.035 0.Q28 0.037
CYclOpenta[Cd~pyrene 0.0058 0.0012 0.016 0.078 0.0073 0.0055
Benz[a)anthracene 0.25 0.015 0.062 0.16 0.062 0.071
ChryseneITriJhenylene 0.42 0.039 0.23 0.33 0.14 0.24
Naphthacene ! 0 0 0 0.041 0 0
Benzo[b+k]flu~ranthene 0.82 0.067 0.44 0.060 0.25 0.37
Benzo[e)pyre~e 0.36 0.039 0.20 0.28 0.12 0.18

I 0.21 0.015 0.041 0.19 0.061 0.032Benzo[a)pyre~e

Perylene 0.052 0.0033 0.0062 0.046 0.018 0.0049
Indeno[I,2,3-c~)pyrene 0.52 0.048 0.25 0.28 0.12 0.16
Benzo[g,h,i)pe~lene 0.45 0.041 0.25 0.32 0.10 0.13
Dibenzo[a,h+~c)anthracene 0.039 0.011 0.035 0.037 0.010 0.013
Coronene 0.46 0.041 0.25 0.20 0.073 0.10

TotalPAHs i 5.7 1.0 3.3 4.3 2.4 3.3

Sample VOlunle (m3
) 714 693 625 690 701 647

ICorresponding Laboratory Blank 3/2/99 4/12/99 4/12/99 4/12/99 4/12/99 4/12/99

Total Suspend~dParticulate ij!glm3
) 49.0 62.0 64.8 33.6 63.6 68.5

I
Surrogate Rec~veries(0/0)

I
72% 43%dl0-Antbracene 41% 61% 50% 38%

dlO-Fluorantltene 86% 96% 95% 87% 103% 88%
dI2-Benzo[e)~rene 86% 98% 94% 98% 105% 89%

f (0
\
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B.l.
I

Sandy Hook Particulate Phase PAHs (SH-QFF)
Surrogate Co'rrected Concentrations (nglm) ,

PAH I

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH~FF SH-QFF SH-QFF SH-QFF SH-QFF NO POWER
4/17/99 4/26/99 5/5/99 5/14/99 5/23/99 6/1199 611P/99 6/19/99 6/28/99 7/7/99 7/16/99 7/17/99-1113/00

Fluorene i
Power Power Power 0.0050 0.0075 0.0014 O.Q01O 0.0020 0.0009 0.0084 0.0964

Phenanthrene Outage Outage Outage 0.080 0.055 0.096 0.045 0.057 0.027 0.064 0.073
i

0.9083Anthracene : 0.0081 0.010 0.017 0.0089 0.0081 0.040 0.Q28

1MethyltluorFne 0.037 0.0029 0.0039 0.q038 0.0033 0.0054 0.016 0.014
DibenzothioP/Jene 0.011 0.0045 0.0066 0.Q041 0.0032 0.0016 0.0055 0.0040
4,5-Methylen~phenanthrene 0.011 0.010 0.016 0.~069 0.0079 0.0043 0.010 0.012
Methylphenahthrenes 0.15 0.11 0.18 0jll 0.11 0.084 0.16 0.18
Methyldibeniothiophenes 0.012 0.0024 0.0034 0.q024 0.0026 0.0002 0.0085 0.0040

Fluoranthen1 0.13 0.085 0.174 0.052 0.072 0.035 0.069 0.12
I

Pyrene 0.093 0.074 0.138 0.047 0.062 0.028 0.054 0.097
3,6-Dimethylphenanthrene 0.011

I
0.0039 0.0057 0.q025 0.0036 0.0012 0.0050 0.0062

Benzo[ajtluo~ene 0.020 O.oI8 0.022 0.010 0.012 0.0062 0.0071 0.024
I

Benzo[bjtluotene 0.0085 0.0078 O.oIl O.q044 0.0056 0.0034 0.0078 0.0037
Retene .1 0.021 0.032 0.050 0.020 0.020 0.0067 0.017 0.037
Benzo[bjnap~tho[2,1-djthiophene 0.0015 0.0034 0.0032 0.9009 0.0020 0.0033 0.0062 0.0035
CYclOpenta[c~jpyrene 0.019 0.0084 0.0058 0.9083 0.0029 0.0087 0.016 0.0083
Benz[a)anthrjlcene 0.022 0.012 0.021 0.q074 0.010 0.0061 0.044 0.017
ChryseneITri~henylene 0.093 0.055 0.10 0.034 0.046 0.020 0.048 0.078
Naphthacenel 0 0 0 b 0 0 0 0

I
Benzo[b+kjfl~oranthene 0.18 0.11 0.18 0.063 0.081 0.038 0.074 0.13

I
Benzo[e)pyrere 0.11 0.065 0.10 0.035 0.052 0.019 0.037 0.075

I
Benzo[a)pyre~e 0.019 0.053 0.072 0.017 0.030 0.0090 0.019 0.038

I
Perylene I 0.0033 0.023 0.022 0.q043 0.0077 0.0025 0.0060 0.010

I

Indeno[1,2,3idjpyrene 0.094 0.085 0.091 0.031 0.051 0.017 0.037 0.099
I

Benzo[g,h,ijp~rylene 0.080 0.067 0.083 0.029 0.053 O.oI8 0.038 0.076
Dibenzo[a,h+~,c)anthracene 0.0084 0.013 0.014

I
0.0071 0.0028 0.00600.Oe6O O.oI5

I

Coronene I 0.061 0.027 0.039 0.(i)11 0.036 0.017 0.033 0.042
I

0.b7Total PAHs : 1.3 0.94 1.5 0.75 0.37 0.83 1.2

Sample VOlurbe (m3
)

I
648 687 626 692 707 702 639 632

ICorrespondi~g Laboratory Blank 7/18/99 7/18/99 7/28/99 7/28/99 7/28/99 8/3/99 8/3/99 9/24/99
I 3 I

Total Suspended Particulate (JJ.glm ) 118.2 78.4 96.4 65.7 69.2 64.8 48.2 88.8
I

I:

Surrogate Rel:overies (%)
I

dlO-AnthracJne 66% 79% 69% 5~% 69% 68% 69% 60%
dl0-Fluoranthene 91% 96% 91% 7~% 99% 90% 93% 83%

I
dI2-Benzo[ejPyrene 91% 97% 94% 89% 97% 104% 92% 96%

!



B.2. !

Sandy Hook Bas Phase PARs (SH-PUF)
Surrogate Corrected Concentrations (nglm3

)
I

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SHfUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUFI

I
PAR ! 2/4/98 2/10/98 2/16/98 2/22/98 2/28/98 3/6198 3/1, 198 3/18/98 3/24/98 3/30/98 4/5198 4111198

Fluorene I 0.42 2.2 0.61 4.5 0.68 0.48 0
1
36 1.4 2.2 0.99 1.2 2.7

Phenanthrene 2.6 3.4 0.90 7.0 2.8 1.5 F 6.1 3.2 6.1 1.8 4.7
!

Anthracene 1
0.0087 0.055 0.014 0.24 0.036 0.017 0.022 0.33 0.016 0.0036 0 0.058

1Methylfluorfne 0.58 0.96 0.23 1.7 0.63 0.33 Oj30 1.9 1.0 0.48 0.46 1.27
Dibenzothiophene 0.033 0.50 0.13 0.87 0.096 0.031 q.O 0.14 0.35 0.49 0.14 0.23
4,5-Methylen~phenanthrene 0.052 0.29 0.086 0.50 0.24 0.13 0.059 0.68 0.22 0.24 0.12 0.28

!
9.4 7.9 0.64 21 2.0 0.55 ~~509 12 0.58Methylphena,threnes 2.7 1.3 3.4

Methyldibenzothiophenes 0.082 0.59 0.19 0.73 0.23 0.14 0.37 0.40 0.29 0.089 0.36
Fluoranthenel 0.62 0.70 0.28 1.00 0.48 0.40 0]13 1.1 0.54 1.0 0.21 0.63
Pyrene I 0.32 0.32 0.14 0.74 0.34 0.18 0.b20 0.95 0.20 0.28 0.065 0.23

I

0.b223,6-Dimethyl~henanthrene 0.13 0.19 0.068 0.31 0.14 0 0.42 0.12 0.15 0.068 0.22
Benzo[ajfluo*ne 0.046 0.046 0.022 0.073 0.032 0.042 0)18 0.13 0.019 0.0068 0.0091 0.028
Benzo[bjfluo~ene O.Qll 0.013 0.005 0.023 O.Qll 0.0038 b 0.013 0.0041 0.010 0.0007 0.0038
Retene I 0.019 0.026 0.Ql5 0.036 0.022 0.017 b 0.054 0.017 0.059 0.0034 0.011
Benzo[bjnaphtho[2,1-djthiophene 0.0025 0.0088 0.0012 0.010 0.0054 0.16 0[16 0.15 0.0012 0.0079 0.0008 0.0025

! 0 0 0 0 0.0002 0 b 0 0 0 0Cyclopenta[cdjpyrene 0
! 0.0008 0 0 0 0 0 b 0.021 0 0 0 0Benz[ajanthracene

Chrysenerrri~henylene 0.0099 0.0125 0 0.024 0.011 0.0022 b 0.031 0.0058 0.024 0.0017 0.0052
Naphthacene I 0 0 0 0 0 0 10 0 0 0 0 0
Benzo[b+kjftforanthene 0.0010 0 0 0.0045 0.0012 0 0 0 0 0 0 0
Benzo[ejpyrene 0.0006 0 0 0.0039 0.0006 0 0 0 0 0 0 0

! 0.0007 0 0 0.0030 0 0 0 0 0 0Benzo[a]pyrelle 0 0
Perylene

I
0 0 0 0 0 0 0 0 0 0 0 0

Indeno[1,2,3-¢d]pyrene 0 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]p~rylene 0 0 0 0 0 0

1

0 0 0 0 0 0
Dibenzo[a,h+~,c]anthracene 0 0 0 0 0 0

1

0 0 0 0 0 0
Coronene I 0 0 0 0 0 0

1

0 0 0 0 0 0

I
TotalPARs : .14.3 17.3 3.3 38.5 7.8 4.2 P 25.3 8.9 12.9 5.4 14.1

I 3
608 586 615Sample Vol~e (m) 517 624 584 562 580 553 499 530 603

,correspondilg Labor~toryBlank 2/16/98 3/10/98 3/10/98 3/10/98 3/17/98 3/25/98 't 3/25198 5/26/98 5/23/98 5/26/98 6/15198

:~~;;a'::C~~everies (%)
77% 86% 80% 81% 86% 91% 92% 96% 85% 62% 80% 86%

I
d10-Fluoranthene 91% 95% 89% 85% 95% 91% 100% 97% 93% 51% 94% 83%

I I
d12-Benzo[e]fyrene 91% 62% 90% 59% 93% 95% 106% 99% 94% 81% 99% 90%

I

( . t~ (,
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B.2. I
I

Sandy Hook ~as Phase PAHs (SH-PUF)
ISurrogate Corrected Concentrations (nglm3

)
I

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SHlpUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF1

PAH 4/17/98 4/23/98 4/29/98 5/5/98 5/11198 5/17/98 5/~3/98 5/29/98 5/29/98 6/4/98 6/10/98 6/16/98
Fluorene 1.9 2.6 3.0 0.14 0.56 3.0 3.0 0.40 0.098 0.90 0.20 1.4

1
1

Phenanthren~ 6.4 6.5 7.1 2.0 2.5 5.8
Ot:2

4.8 2.9 2.9 1.2 4.8
Anthracene 0.053 0.065 0.073 0.033 0.040 0.096 0.053 0 0.019 0.067 0.076
1Methylfluor~ne

1

0.85 1.19 1.11 0.15 0.51 0.72 1.1 0.17 0.031 0.51 0.76 0.54
Dibenzothiop~ene 0.58 0.63 0.75 0.12 0.21 0.68 1.6 0.36 0.28 0.11 0.16 0.47
4,5-Methylen~phenanthrene

1

0.39 0.40 0.36 0.28 0.25 0.29 1.3 0.55 0.073 0.22 0.13 0.37
I

1

Methylphenanthrenes 6.5 5.6 8.6 2.9 3.0 2.6 8.6 3.9 0.025 1.4 1.5 2.3
I

01 79Methyldibe~othiophenes 0.44 0.49 0.47 0.21 0.21 0.43
I' 0.40 0.14 0.14 0.21 0.38

F1uoranthen~ 0.87 0.77 0.92 0.47 0.48 0.79 3.3 1.6 0.016 0.38 0.23 0.93
1Pyrene

I
0.34 0.31 0.20 0.31 0.29 0.25 0

1

.91 0.60 0.0080 0.11 0.13 0.43
3,6-Dimethylphenanthrene 0.27 0.23 0.20 0.20 0.14 0.16 0

1
.55 0.26 0.013 0.076 0.13 0.20

Beuzo[a]fluo~ene 0.041 0.025 0.031 0.043 0.033 0.022 9.12 0.14 0 0.011 0.027 0.048
Beuzo[b]fluotene 0.0032 0.0011 0.0016 0.013 0.0033 0.0007 0'1010 0.019 0 0.0007 0.0050 0.015
Retene 1

0.037 0.0056 0.013 0.0053 0.017 0.013 Of58 0.095 0.0068 0.0053 0.023 0.10
Beuzo[b]naphtho[2,1-d)thiophene 0.0051 0.0022 0.0019 0.0064 0.0012 0.0037 0013 0.0033 0.0012 0.0031 0.0010 0.0010

1 0 0 0 0 0 0
1

0 0 0 0 0 0Cyclopenta[c!J.]pyrene
Beuz[a]anthr~cene 0 0 0 0 0 0 0.0019 0.019 0 0 0 0
ChryseneITriphenylene 0.010 0 0 0.0063 0 0 OJ041 0 0 0.0057 0.012 0.Q18
Naphthacenel 0 0 0 0 0 0 0 0 0 0 0 0
BenZO[b+k]flrranthene 0 0 0 0 0 0 0 0 0 0 0 0
Beuzo[e]pyre e 0 0 0 0 0 0 0 0 0 0.0031 0 0
Benzo[a]pyr~ne 0 0 0 0 0 0 0 0 0 0 0 0
Perylene 1 0 0 0 0 0 0 0 0 0 0 0 0

1

Indeno[1,2,3-fd]pyrene 0 0 0 0 0 0 0 0 0 0 0 0
Beuzo[g,h,i]perylene 0 0 0 0 0 0 0 0 0 0 0 0
Dibeuzo[a,h~a,c]anthracene 0 0 0 0 0 0 0 0 0 0 0 0

1

0 0 0Coronene 1 0 0 0 0 0 0 0 0 0
1

I

TotalPAHs 1 18.7 18.8 22.9 6.9 8.2 14.9 3(2.2 13.3 3.6 6.8 4.8 12.1
1

~33Sample VOluJpe (m1 573 511 512 3019 654 331 569 569 512 524 474
ICorrespon~gLaboratory Blank 5/26/98 5/23/98 5/23/98 5/23/98 5/23/98 5/23/98 6/15/98 6/15/98 6/15/98 6/15/98 7/2/98 7/2/98

Surrogate R~coveries (%) ,~%d10-Anthracene 92% 80% 84% 99% 75% 82% 82% 83% 84% 60% 85%
d10-F1uoran~ene 98% 103% 90% 106% 88% 95% 8~% 76% 87% 101% 72% 88%
d12-Beuzo[e]~rene 98% 103% 95% . 99% 92% 98% 92% 92% 95% 95% 51% 98%

I

I1

I

I



B.2.
I

nilht
Sandy Hook Gas Phase PAHs (SH-PUF)

Surrogate ctrected Concentrations (nglm) day night day day night day night day
SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH1PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

PAH 6/22/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98 7/£,/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98

Fluorene 0.50 0.46 2.4 0.79 4.9 0.26 r 0.12 0.52 0.10 2.7 2.2
Phenanthrene 1.8 3.3 9.2 3.9 6.0 1.9 .8 1.3 1.50 0.74 3.6 9.4
Anthracene i 0.023 0.038 0.048 0.071 0.035 0.041 0.080 0.026 0.023 0.023 0.043 0.15
IMethylfluor~ne 0.28 0.19 0.66 0.53 0.85 0.53 0159 0.16 0.39 0.16 1.3 1.0

I I
DibenzothiopJtene 0.20 0.19 0.97 0.64 0.60 0.30 0[52 0.090 0.21 0.069 0.40 1.0
4,5-Methylen~phenanthrene 0.17 0.21 0.56 0.26 0.35 0.15 0.25 0.095 0.11 0.056 0.21 0.60

I
1.6 10

I
Methylphenanthrenes 1.3 5.7 19 4.2 2.7 1.7 1.8 0.74 2.6 7.6
MethyldibeJothiophenes 0.24 0.23 0.63 0.64 0.39 2.1 0154 0.93 0.30 0.33 0.57 0.82

I

0170Fluoranthene~ 0.32 0.58 1.8 0.81 0.63 0.39 0.25 0.21 0.12 0.60 1.5
Pyrene I 0.30 0.33 0.64 0.71 0.40 0.46 0152 0.22 0.19 0.13 0.28 0.65
3,6-Dimethylphenanthrene 0.Q78 0.096 0.25 0.26 0.19 0.25 oilS 0.10 0.092 0.050 0.14 0.39

I 0.024 0.029 0.073 0.068 0.030 0.050 0.p50 0.Q18 0.0092 0.0044

=:~::-':F
0.024 0.053

0.0033 0.0036 0 0.014 0.0058 0.010 0.0086 0.0028 0.0018 0.0002 0.0035 0.012
Retene 0.072 0.043 0.070 0.11 0.021 0.077 01 11 0.041 0.0441 0.023 0.051 0.086
Benzolblnap~thoI2,I-dlthiophene 0.0012 0.0086 0.037 0.033 0.034 0.Q18 0.b81 0.0058 0.0001 0.0001 0.0029 0.Q17
Cyc10pentalcdlpyrene 0 0 0 0 0 0 10 0 0 0 0 0
Benz(a1anth+cene 0 0 0 0 0.0012 0 10 0.0013 0 0 0 0
Chrysenetrriphenylene 0.013 0.013 0.Q78 0.038 0.012 0.020 10 0.0082 0.0032 0 0.0085 0.Q18
Naphthacene I 0 0 0 0 0 0 b 0 0 0 0 0
Benzo(b+k)flforanthene 0 0 0.0014 0 0.0068 0.0043 10 0.0036 0 0 0 0
Benzo(e)pyrene 0 0 0 0.0098 0.0070 0 10 0 0 0 0 0
Benzolalpyre~e 0 0 0 0 0.0020 0 10 0 0 0 0 0
Perylene I 0 0 0 0 0.0007 0 b 0 0 0 0 0
Indenoll,2,3-,:dlpyrene 0 0 0 0 0 0 b 0 0 0 0 0
Benzolg,h,ilp~rylene 0 0 0 0 0 0.0013 b 0 0 0 0 0
Dibenzola,h+l.,clanthracene 0 0 0 0 0 0 b 0 0 0 0 0
Coronene I 0 0 0 0 0.0043 0 b 0 0 0 0 0

I I
TotalPAHs I 5.3 7.3 27.7 14.6 33.1 10.7 12.7 5.0 5.5 2.5 12.6 25.5I

i92Sample VOIw/te (m3
) 569 654 583 280 292 337 332 300 318 325 326

ICorrespondirtg Laboratory Blank 7/2/98 7/12/98 8/20/98 7/30/98 7/18/98 7/30/98 7t' 7/10/98 8/31/98 7/12/98 7/10/98 7/12/98

Surrogate Re~overies (%)

dIO-Anthrac~ne 92% 89% 94% 104% 95% 101% 4r% 67% 83% 76% 86% 80%
dlO-Fluoranthene 93% 86% 80% 85% 92% 82% 42% 66% 88% 92% 88% 86%
dl2-Benzolelfyrene

I
100% 99% 89% 84% 98% 82% 3V% 63% 99% 99% 105% 95%

I
II

I

I

"- :/ I

~" ( -" () C) () I 0 (ff) "\\ . , /
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B.2. I

Sandy Hook pas Phase PAHs (SH-PUF)
Surrogate Corrected Concentrations (nglm1 night day night day

PAH .1
1

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SB}PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
7/9/98 7/10/98 7/10/98 7111/98 7/16/98 7/22/98 7/~8/98 8/3/98 8/9/98 8/15/98 8/21198 8/27/98

Fluorene I 6.3 2.1 2.2 0.88 3.4 2.2 0.63 Vial Broke 0.88 0.068 1.5 0.35
Phenanthrenf 13 12 7.4 3.9 II 14 ~.6 Sample 2.9 1.7 5.6 2.6
Anthracene 1 0.12 0.17 0.037 0.051 0.16 0.074 01033 Lost 0.025 0.040 0.080 0.032
IMethYlf1uo~ene 1.7 0.44 0.77 0.32 0.55 0.65 q.21 0.20 0.062 3.3 0.19
Dibenzothiophene 1.4 1.1 0.38 0.28 0.99 1.4 q.J9 0.27 0.14 0.64 0.28
4,5-MethYle,ePhenanthrene 0.66 0.61 0.40 0.22 0.84 1.1 q.30 0.18 0.15 0.33 0.18
Methylphen~nthrenes 5.8 ·5.3 5.5 2.0 4.9 6.2 2.5 1.2 1.7 5.6 3.2

I
Methyldibenzotldophenes 0.74 0.59 0.31 0.26 0.54 0.68 Q.29 0.19 0.22 0.41 0.28
Fluoranthen~ 1.8 1.7 1.1 0.63 2.3 4.0 q.96 0.48 0.54 1.5 0.60

Pyrene ~ 0.59 0.55 0.37 0.25 0.94 1.42 q.39 0.28 0.35 0.53 0.26
3,6-Dimethyl henanthrene 0.33 0.20 0.12 0.13 0.34 0.38 0.15 0.080 0.095 0.28 0.098
Benzo[a]fluorene 0.053 0.024 0.024 0.022 0.11 0.17 :r:' 0.028 0.041 0.036 0.034
Benzo[b]fluo~ene 0.012 0.0042 0.0023 0.0035 0.018 0.034 0.0070 0.010 0.0095 0.0039
Retene I 0.039 0.035 0.013 0.018 0.13 0.080 0049 0.052 0.053 0.11 0.053
Benzo[b]nap~tho[2,I-d]thiophene 0.011 0.0016 0.0027 0.0053 0.017 0.026 0.0091 0.0022 0.011 0.012 0.011

Cyclopenta[~dJPyrene 0 0 0 0 0 0 0 0 0 0 0
Benz[a]anth acene 0 0 0 0 0 0 0 0 0 0 0
Chrysenetrriphenylene 0.0074 0.0077 0.0054 0.0070 0.027 0.033

°r~15 0.0070 0.068 0.021 0.0034
Naphtbacend 0 0 0 0 0 0 0 0 0 0
Benzo[b+k]flboranthene • 0 0 0 0 0.0013 0.0010 0.0011 0 0.0031 0 0
BenzO[e]pyr,ne 0 0 0 0 0.0007 0 0 0 0 0 0B-I.IPlm 0 0 0 0 0 0 0 0 0 0 0
Perylene 0 0 0 0 0 0 0 0 0 0 0
Indeno[I,2,3 cd]pyrene 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]Ilerylene 0 0 0 0 0 0 0 0 0 0 0

DibeMo,tl""'''''.' 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0

TotalPAHs L 32.2 24.6 18.6 8.9 26.2 32.4 ~0.5 6.8 5.3 19.9 8.3

Sample Volu e (m1 383 341 348 335 631 621 633 672 877 628 706
ICorrespondu!.g Laboratory Blank 7/18/98 7/17/98 7/17/98

I
7/17/98 8/20/98 8/20/98 8/20/98 8/31/98 8/31/98 9/8/98 9/8/98

Surrogate R~coveries(%)
I

dl0-A-nthracfne 95% 73% 84% 87% 100% 100% 101% 82% 81% 108% 73%
dl0-Fluoran1lhene 88% 88% 88% 92% 80% 81% S3% 75% 69% 94% 73%
dl2-Benzo[e]ryrene 99% 99% 101% 101% 80% 84%

I
90%~1% 78% 101% 103%

I
I

!

I



B.2. I
Sandy Hook ts Phase PAHs (SH-PUF)
Surrogate Co ected Concentrations (nglm3

)

PAH I

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SHfPUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
9/4/98 9/13/98 9/22/98 10/1198 10/10/98 10/19/98 10/~8/98 1lI6/98 11/15/98 1lI24/98 12/3/98 12/12/98

Fluorene I 0.51 0.46 0.69 0.051 Power 2.9 .4 2.0 1.5 1.8 3.4 5.5
I

Phenanthrene 4.7 3.0 6.8 0.14 Outage 5.2 l4 3.2 2.7 4.1 11 9.2
I

Anthracene I 0.034 0.040 0.15 0.0057 0.13 °f32 0.042 0.039 0.073 0.44 0.55

IMethYlflUOr~ne 0.43 0.30 0.67 0.020 0.85
°r

6O 0.89 0.69 1.2 1.8 2.7
Dibenzothiop ene 0.37 0.30 0.51 0.012 0.71

°r
42 0.33 0.29 0.52 1.4 0.90

4,5-MethYlen~Phenanthrene 0.35 0.19 0.61 0.0089 0.36 °r20 0.24 0.20 0.31 0.84 0.78
Methylphena threnes 4.5 1.9 4.8 0.11 7.1 2.9 3.5 4.0 4.8 7.0 9.7

1Methyldibenzothiophenes 0.32 0.31 0.50 0.012 0.97 °i.34 0.28 0.34 0.56 1.0 0.89
FluoranthenJ 1.1 0.56 1.6 0.051 0.76 0.(j)081 0.47 0.34 0.48 1.9 1.2

Pyrene I 0.45 0.31 0.82 0.017 0.38 1 0.19 0.16 0.27 1.0 0.890
1

.19
3,6-Dimethylphenanthrene 0.20 0.17 0.43 0.0055 0.16 0

1

.11 0.12 0.12 0.23 0.34 0.42
Benzo[a]fluotene 0.065 0.031 0.12 0.0004 0.047 Op27 0.031 O.oIl 0.037 0.078 0.063

1Benzo[b]fluorene 0.016 0.0067 0.032 0.0002 0.0059 0.0024 0.0033 0.0024 0 0.036 0.024
Retene 1

I
0.053 0.063 0.066 0.012 0.016 0.0087 0.0057 0.0075 0.0087 0.19 0.053

I
Benzo[b]naphtho[2,1-d]thiophene 0.0097 0.0086 0.014 0.0054 0.0034 0.0029 0.0008 0.0017 0.0013 0.012 0.0031
Cyclopenta[Cr]pyrene 0 0 0 0 0

1

0 0 0 0 0 0
Benz[alanthriacene 0 0 0 0 0.0001 0.?001 0.0004 0.0003 0.0002 0.0040 0.0012
ChrYSenelTrjPhenYlene 0.013 0.011 0.016 0.0001 0.0068 0.0056 0.0035 0.0039 0.0035 0.0479 0.0086
Naphthacene 0 0 0 0.0001 0 0 0 0 0 0 0

::::::;;j::ranthene
0 0 0 0 0 0 0.0010 0 0.0006 0 0
0 0 0 0 0 0 0.0015 0 0 0 0

BenzO[a]pyrjne 0 0 0 0 0 0 0.0011 0 0 0 0
Perylene 0 0 0 0 0 0 0 0 0 0 0
Indeno[l,2,3jcd]pyrene 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]perylene 0 0 0 0 0 0 0 0 0 0 0.........'1'1....,.",..' 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0

TotalPAHs 13.1 7.7 17.9 0.4 0.0 19.6 9.6 11.3 10.4 14.4 30.9 32.8

Sample Volu e (m3
)

1

685 684 683 638 674 666 703 658 659 699
ICorrespon~g Laboratory Blank 9/30/98 9/30/98 9/30/98 I0/2 l/98 11/24/98 111'/98 l/5/99 l/5/99 l/5/99 2/8/99 2/8/99

Surrogate R~coveries (%)
88% 100% 98% 45%dlO-Anthracfne 81% 7~% 72% 71% 70% 71% 69%

dl0-Fluoranthene 83% 85% 83% 68% 87% 8~% 86% 84% 86% 84% 84%
d12-Benzo[e]hrrene 81% 82% 85% 71% 78% 711% 77% 77% 75% 75% 79%

1

I

1
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B.2. I

Sandy Hook ~as Phase PAHs (SH-PUF)
Surrogate C~rrectedConcentrations (nglm1

I SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SHtPUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
I

PAH 12/21/98 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/~3/99 2/22/99 3/3/99 3/12/99 3/21/99 3/30/99

Fluorene I 0.89 7.2 3.7 3.0 Vial Broke 0.034 3.1 1.6 Power Power Power Power
Phenanthren~ 5.4

I
2.6 9.7 5.8 Sample 1.7 4.6 3.5 Outage Outage Outage Outage

I

Oj033Anthracene i 0.035 1.4 0.33 0.28 Lost 0.24 0.053

IMethYlflUO~ene 0.41 5.3 1.8 1.4 1.0 1.3 0.43
0.29 0.73

I
Dibenzothiop;Jtene 1.8 0.57 0.049 9.40 0.15
4,S-Methy1enFphenanthrene 0.18 0.082 0.52 0.51 0.44 9.38 0.34
Methylphena~threnes 4.2 18 4.3 6.7 8.0 P 2.8
MethyldibenZothiophenes 0.29 1.7 0.78 0.68 0.027 9.30 0.11
FluoranthenJ 0.50 2.4 0.94 1.0 0.96 9.73 0.46

i 0.25 2.3 1 0.68 0.60 0.20Pyrene i 9. 12
3,6-Dimethylphenanthrene 0.112 1.3 0 0.33 0.23 9. 13 0.Q75
Benzola)fluotene 0.032 0.24 0 0.053 0.052 0.0081 0.019

I I
Benzolb)fluorene 0.011 0.12 0.037 0.016 0.021 0.~005 0.0065

Retene 1
0.040 0.20 0 0.0364 0.0078 0.0015 0.0032

Benzolb)naphthoI2,I-d)thiophene 0.0064 0.0060 0.0069 0.0044 0.0046
1

0 0

~:~~:;::~;~~~~:ene
0 0.0047 0 0.0002 0.0007 0.0002 0.0057

0.0018 0.010 0.0023 0.0003 0.0013 0.0003 0.0097
I

Chrysenerrriphenylene 0.020 0.022 O.oI8 0.0065 0.0061 O. 020 0.026
Naphthacenel 0 0 0 0 0 0 0.0089
Benzolb+k)fllaorantbene 0.0045 0.0021 0 0 0 0 0.034
Benzole)pyrere 0 0 0 0 0 0 0.022
Benzola)pyr~ne 0 0 0 0 0 0 0.017
Perylene I 0 0 0 0 0 0 0.0046
Indenoll,2,3td)pyrene 0 0 0 0 0 0 O.oI8
Benzo[g,b,i)p~rylene 0 0 0 0 0 0 O.oI8
Dibenzola,b+la,c)anthracene 0 0 0 0 0 0 0.0012

Coro~ene I 0 0 0 0 0 0 O.Q11

I
I

115.3TotalPAHs I 9.8 51.9 19.9 21.1 13.4 9.9,

Sample Volufue (mJ
) 688 714 693 625 701 647

Icorrespon1g Laboratory Blank 2/15/99 2/15/99 2/15/99 2/24/99 2/24/99 3/8199 3/8/99

LSurrogate R+overies (%)
79% 90% 84% 81% 33% 65%dl0-Antbracene

dl0-Fluorant~ene 83% 99% 85% 96% 84% 8~% 84%
d12-Benzo[e)Pyrene 80% 87% 81% 98% 84% 9,% 90%

I
I

i

I,
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B.2. I

Sandy Hook Gas Phase PADs (SH-PUF)
Surrogate Cotrected Concentrations (ng/m3

)

PAD I
Fluorene 1

Phenanthren~

Anthracene :
i

IMethylfluor~ne

Dibenzothiopltene
4,5-Methylentphenanthrene

I

Methylphenanthrenes
Methyldibeniothiophenes

Flnoranthene!

Pyrene I

'3,6-Dimethylphenanthrene
I

Benzo[a]fluo,ene
Benzo[b]flno~ene

Retene .I
Benzo[b]nap~tho[2,I-d]thiophene

Cyclopenta[c~]pyrene
Benz[a] anthracene
Chrysene!Tri~henYlene
Naphthacene!
Benzo[b+k]flroranthene
Benzo[e]pyrene

I
Benzo[a]pyre~e

Perylene i
I

Indeno[I,2,3-~d]pyrene

Benzo[g,h,i]PFrylene
Dibenzo[a,h+a,c]anthracene

i
Coronene I

i

TotalPADs I

Sample Volume (m1

IcorreSPOndi1g Laboratory Blank

i

Surrogate Rtfoveries (%)
dlO-Anthracene

I
dl0-Flnoranthene

I

dI2-Benzo[eWyrene

i

SH-PUF
4/9/99

Power
Outage

SH-PUF
4/16/99

Power
Outage

SH-PUF
4/26/99

Power
Outage

SH-PUF
5/5/99

Power
Outage

SH-PUF
5/14/99

1.2
3.9

0.089
0.98
0.50

0.31
4.4

0.83
0.47
0.40
0.23
0.032

0.0066
0.13

0.0054
0.0001
0.0010
0.054

o
0.0030

o
o
o
o
o
o
o

13.6

648

83%
97%
79%

SH-PUF
5/23/99

0.70
2.4

0.027

0.35
0.38
0.16
1.3

0:47
0.39
0.21

0.091
0.015

0.0068
0.029

0.0059
0.0003
0.0002
0.0081

o
o
o
o
o
o
o
o
o

6.6

687

85%
89%
83%

JUF
6/t99

Op1

0.b:2
0 167

~.O
Oj37
4.5
0 193
0199
0133
0120

~r:8\
0.p39

0.q068
0.0011

I

0.9005
0.p15

o
o
o
o
o
o
o
o
o

101

t
89%

9~%
86%

SH-PUF
6/10/99

0.45
1.7

0.023
0.21
0.22
0.11
1.0

0.24
0.31
0.16

0.054
0.018

0.0015
0.022

0.0047
0.0004
0.0007
0.010

o
o
o
o
o
o
o
o
o

4.5

692

92%
88%
85%

SH-PUF
6/19/99

1.7
8.4
0.13
0.62

1.2
0.67
4.6
0.93
2.1
0.74
0.21
0.088
0,025

0.067
O.oI8
0.0009
0.0026
0.042
0.012
0.011

0.0047
0.0028

o
o

0.0027

o
o

21.7

707

101%

95%
86%

SH-PUF
6/28/99

0.42
6.5

0.075
0.17
0.49
0.54
3.8

0.49
1.6
1.6

0.15
0.072
0.023
0.078
0.034

0.0004
0.0024
0.067

o
0.015

0.0045
o
o
o

0.0013
o
o

16.2

702

88%

91%
83%

SH-PUF
7/7/99

0.58

11
0.087
0.66
1.3

0.64
4.2

0.36
2.1
0.65
0.17
0.048
0.016
0.036
0.011

0.0005
0.0008
0.021

o
o
o

9.3E-06
5.1E-06
6.1E-06
0.0013
7.8E-06
1.9E-05

21.5

639

87%
91%
96%

SH-PUF
7/16/99

0.48
7.4

0.049
0.67
0.99
0.48
7.0

0.25
1.6

0.49
0.13

0.029
0.0038
0.044

0.0085
0.0002
0.0006
0.021

o
0.0002
2.9E-05
4.4E-OS
l.1E-OS
6.7E-06
1.4E-05
8.2E-06
0.0001

19.7

632

94%
94%
97%

c: ( -\,
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B.2. I

Sandy Hook Gas Phase PAHs (SH-PUF)
Surrogate CJrrected Concentrations (ng/m)

I

PAH I

Fluorene i

Phenanthren~
I

Anthracene I
IIMethylfluoljene

Dibenzothio~hene
4,5-MethYle+Phenanthrene
Methylphenanthrenes
MethyldibeJothiophenes

I
Fluoranthene
Pyrene I

3,6-Dimethylphenanthrene
Benzola]Duotene
Benzolb]Duo~ene
Retene I

Benzolb]nap~thoI2,1-djthiophene
Cyclopental~djpyrene

Benzla]anth~acene

Chryseneffriphenylene
NaphthacenJ

::::::;~::ranthene
Benzola]pyrene
Perylene I

Indenoll,2,3icdjpyrene
Benzolg,h,i]l\erylene
Dibenzola,h-tja,c]anthracene

Coronene I

I
TotalPAHs I

Sample Voltqne (m3
)

ICorrespondi*g Laboratory Blank

!

Surrogate R~coveries (%)

dlO-AnthraCfne
dlO-F1uoranthene

d'2-BonzoltYRD'

I

I

NO POWER
7/17/99-1113/00

,



I

B.3. I ·1 .Sandy Hook Rain PARs (SH-Precip)
Surrogate Cotrected Concentrations (ngIL)

. I SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Prfcip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip
PAR 2/3/98 2/16/98 2/28/98 3/15/98 3/24/98 4/6/98 4/22//)8 5/12/98 5/23/98 6/4/98 6/17/98 6/28/98

Fluorene I 2.8 0.50 0.79 4.1 6.4 0.87 2.11 33 12 1.7 3.5 1.1
Phenanthrene 17 3.9 2.8 3.2 10 2.8 2.0 313 54 5.9 18 3.2
Anthracene i 0.51 0.97 0.15 6.0 14 2.1 4.~ 49 2.7 0.27 1.5 0.34
IMethylfluorfne 1.3 1.7 0.54 6.3 22 2.4 3'l 85 3.8 0.48 1.1 1.0
Dibenzothiopltene 1.4 3.2 0.21 42 15 4.3 16

1

22 3.7 0.54 1.5 0.29
4,5-Methylenrphenanthrene 1.8 1.0 0.25 0.31 0.76 0.55 0.55 20 5.1 0.49 1.4 0.24
Methylphenanthrenes 10 9.7 2.1 19 12 10 9.4 213 39 3.0 9.0 2.2
Methyldibeniothiophenes 0.40 3.0 0.06 7.5 2.1 0.60 1.2 16 3.3 0.39 0.78 0.24

I I
Fluoranthenel 13 6.6 2.2 5.6 8.6 3.5 2.~ 389 36 3.3 17 3.2
Pyrene I 8.2 2.0 1.4 1.2 0.92 1.0 O.4r 319 21 1.6 11 2.2
3,6-DimethYlphenanthrene 0.68 0.28 0.15 0.19 1.1 0.14 0.09 159 35 0.20 6.6 0.15

I I
Benzo[a]fluo~ene 1.9 1.5 0.39 2.8 9.3 1.1 0.9~ 89 7.5 0.55 3.5 0.69
Benzo[b]fluOilene 0.84 0.76 0.16 1.2 3.4 0.50 0.52 15 2.4 0.16 0.88 0.16

I I
Retene I 0.31 0.06 0.12 0.093 1.4 0.021 0.026 17 1.3 0.094 0.31 0.14
Benzo[b]naplj.tho[2,I-d]thiophene 1.8 1.1 0.44 0.60 3.3 0.41 0.3~ 40 1.0 0.27 1.7 0.54
CycIopenta[c(J]pyrene 0.17 0.41 0 1.8 9.0 0.45 0.60 11 3.3 0.19 0.44 0.31

I I
Benz[a]anthrrcene 1.6 1.0 0.53 1.9 18 1.1 0.6~ 67 6.2 0.40 3.7 0.60
Chryseneffriphenylene 5.3 3.2 1.3 3.8 34 2.6 1.8 184 13 1.0 8.1 1.5
Naphthacenel 1.7 0.6 0 0.031 1.2 0.32 0.1~ 2.9 4.6 0.25 4.9 0.80
Benzo[b+k]fl~oranthene 8.1 5.0 2.8 8.1 98 5.7 3.~ 462 27 1.9 13 3.0

I I
Benzo[e]pyrene 2.9 1.6 1.0 1.6 4.6 1.5 0.75 260 8.2 0.87 6.6 1.6

I I
Benzo[a]pyrene 1.9 0.94 0.65 1.1 3.2 1.1 O.5B 161 5.1 0.56 5.4 0.91
Perylene ! 1.0 0.71 0.59 0.71 3.4 0.62 0.3~ 122 0.55 0.36 2.2 0.96
Indeno[I,2,3-cd]pyrene 3.8 2.4 1.6 3.7 9.9 3.2 1.8 262 27 1.2 7.9 1.3

Benzo[g,h,i]p~rylene 2.0 1.3 0.89 1.7 3.9 1.6 0.8~ 169 11 0.89 8.3 1.2
Dibenzo[a,h~,c]anthracene 0.62 0.34 0.23 0.64 0.23 0.32 0.18 7.3 2.3 0.16 0.98 0.017

I 1

Coronene I 1.0 0.84 0.54 1.6 3.7 1.4 0.9j 128 21 0.87 4.2 1.3

Total PARs I 93 55 22 126 300 50 56 3615 357 28 144 29
Volume ofPr!!cip. (1...) 12 15 14 16 2.0 16 2~ 0.04 7.4 20 4.2 5.1

ICorrespondi.ig Laboratory Blank 6/10/98 6/10/98 6/10/98 9/1198 9/1198 9/1198 9/1198 9/28/98 9/28/98 9/28/98 9/28/98 10/8/98

Surrogate ReLveries (%) I

dl0-Anthrac~ne 71% 13% 66% 22% 1% 34% 311" 54% 56% 60% 59% 90%
dl0-Fluoran,ene 75% 57% 72% 37% 3% 69% 351" 52% 47% 57% 53% 87%
d12-Benzo[e]fyrene 94% 82% 94% 75% 35% 80% 74% 66% 54% 66% 52% 92%

I

1~ ( ,..'
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70%
86%
95%

73
23

4/27/99

67%
87%
98%

51
23

3/30/99

47%
79%
85%

130
1.5

3/30/99

27%
69%
104%

96
4.7

3/30/99

54%
65%
85%

171
2.2

3/30/99

B.3. I

Sandy Hook Rain PARs (SH-Precip)
Surrogate Co~rectedConcentrations (ngIL)

I SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Prfcip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip
PAR I 7/16/98 7/28/98 8/9/98 8/21/98 9/4/98 9/22/98 10/10/98 10/28/98 11/15/98 12/3/98 12/21/98 1/8/99
Fluorene ! 12 2.6 3.1 2.3 2.9 1.8 2.1 7.4 2.8 4.6 0.22 1.1

Phenanthrene 46 8.4 15 9.2 12 8.8 8.(/ 11 3.4 10 3.5 11
Anthracene I 4.2 0.9 2.2 1.3 1.3 0.80 0.6~ 17 1.1 1.6 0.27 0.48
1MethylOuorfne 14 2.4 2.2 1.2 1.5 0.55 3~ 34 39 7.6 18 2.2
Dibenzothiophene 3.8 0.9 1.0 0.67 1.3 0.74 0.90 0.18 0.085 0.20 0.57 0.88
4,5-Methylen~phenanthrene 3.3 0.6 1.8 0.89 1.2 0.90 0.7~ 1.3 0.50 2.2 0.82 2.0
Methylphena~threnes 25 5.1 8.4 7.2 7.5 6.0 6.~ 11 6.2 20 8.7 16
Methyldibem;othiophenes 2.3 0.55 0.79 0.59 0.79 0.56 0.6~ 0 0.034 0.089 0.57 0.73
Fluoranthenel 39 7.3 18 12 15 11 8.3 13 5.8 13 4.3 7.8
Pyrene I 26 4.1 13 9.3 10 8.1 5.J 9.0 3.2 8.8 2.3 5.6
3,6-Dimethyl~henanthrene 1.7 0.41 0.63 0.48 0.46 0.40 0 I 1.4 0.45 1.1 0.70 1.1

Benzo[ajfluO~ene 8.3 1.8 4.0 3.9 3.6 2.7 1.~ 2.4 1.4 2.7 0.68 3.6
Benzo[bjfluol!ene 1.7 0.29 1.3 0.81 0.94 0.72 0.4~ 1.1 0.64 1.1 0.30 0.52
Retene ! 1.6 0.32 0.26 0.34 0.76 0.31 0.5E 0.45 0.15 0.26 0.14 0.32
Benzo[bjnap~tho[2,1-djthiophene 3.9 0.99 2.3 4.1 3.3 2.4 0.9~ 1.6 0.84 1.5 0.27 NA
Cyclopenta[cdjpyrene 2.7 0.83 1.2 1.8 1.0 1.6 0.28 0.35 0.16 0.62 0.17 0.95

I I
Benz[ajanthracene 5.0 1.3 5.0 5.3 4.2 3.3 1.3 3.7 2.1 3.0 0.53 0.76
Chrysenerrri~henylene 17 2.5 8.3 7.4 7.8 6.2 4.1 7.4 4.2 6.8 1.3 2.9
Naphthacenel 1.7 1.2 La . 1.6 1.6 0.09 01 2.7 1.3 2.1 0.21 0
Benzo[b+kjflioranthene 33 6.2 15 17 16 14 6.7 14 7.3 10 2.1 4.5

I I
Benzo[ejpyrere 19 3.7 6.7 6.3 6.4 5.4 4.~ 5.9 2.8 5.5 1.1 3.4
Benzo[ajpyrere 9.6 1.7 5.4 4.9 5.0 4.0 2.~ 4.8 2.0 4.2 0.67 1.2
Perylene ! 15 2.5 3.8 2.5 3.7 1.8 3.~ 6.2 2.6 7.2 0.78 0.74
Indeno[l,2,3-cdjpyrene 35 2.8 4.6 8.4 5.3 16 4.~ 7.0 3.2 6.4 1.3 2.1
Benzo[g,h,ijp~rylene 14 2.4 7.0 8.5 7.6 5.0 3.3 5.6 2.4 4.6 1.1 2.0
DibenzO[a,h+r',Cjanthracene 0.44 0.42 0.94 1.1 0.84 1.1 0.4~ 0.57 0.42 1.1 0.15 0.29
Coronene 10 1.1 1.7 3.8 3.1 5.0 2.0 2.8 1.6 2.5 0.84 1.6

. 1

Total PARs I 355 63 136 123 125 109 1O?
Volume ofPrecip. (L) 0.36 3.6 2.7 4.8 3.6 10 2.1

Icorrespon1g Laboratory Blank 10/8/98 10/8/98 10/8/98 11/11/98 11/11/98 11/11/98 3/30/

1

99

Surrogate Recoveries (%)
d10-Anthrac~ne 87% 96% 86% 95% 91% 94% 82'1"
d10-Fluoranthene 87% 89% 86% 85% 91% 90% 83'1"
d12-Benzo[elPyrene 105% 107% 95% 99% 100% 101% 76%

I



B.3. 1
I

Sandy Hook ~in PARs (SH-Precip)
Surrogate Corrected Concentrations (ngIL) _

SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Prbcip SH-Precip SH-Precip SH-Precip NO POWER

PAR 1/26/99 2/13/99 3/3/99 3/21/99 4/8/99 4/26/99 5/14~ 9 6/1/99 6/19/99 7/7/99 7/17/99-1/13/00

Fluorene 3.0 4.7 Power Power Power 2.~ 1.4 1.9 0.81

Phenanthren~ 14 25 Outage Outage Outage 8. 6.2 6.2 16

Anthracene i 0.77 3.1 0.2~ 0.36 0.44 1.1
IMethylfluorfne 2.1 1.6 1.1 2.3 2.0 5.2
Dibenzothiophene 0.89 2.1 0.7p 0.038 0.63 1.9
4,5-Methylen~phenanthrene 1.7 2.5 0.7{ 0.47 0.47 1.2
Methylphenahthrenes 11 16 4. 3.0 7.8 13

I

Methyldibenzothiophenes 1.2 2.0 O.lr 0.12 0.42 1.1

Fluoranthenel 11 25 3.~ 4.9 4.8 12

Pyrene I 7.0 19 2. 3.3 3.4 7.4
3,6-Dimethylphenanthrene 0.90 0.86 0.39 0.18 0.24 0.56

BenzO[a]fiUo1ene 16 4.6 0.413 0.60 0.74 1.9
Benzo[b]fiuo ,ene 0.80 2.3 0.0~6 0.13 0.18 0.82
Retene I 0.47 0.73 O.1il 0.16 0.14 0.52
Benzolb)naplltho[2,I-d]thiophene NA 2.8 0.38 0.64 0.61 1.6

I 0.46 0.46 0.045Cyclopenta[cd]pyrene 0.10 0.13 0.53
I 2.1 7.1 O.5pBenz[a]anthracene 0.94 1.2 2.3

Chrysenerrri~henylene 4.7 14 1.5 2.4 2.3 5.8
Naphthacene 1 0 0 01 0 0 0.48
Benzo[b+k]fiuoranthene 8.3 26 2.6 4.0 4.4 10

I 2.3 12
I

Benzo[e]pyrene 1.~ 2.0 2.1 4.9
I 2.7 11Benzola)pyrere 0.911 1.4 1.8 3.6

Perylene I 2.8 2.9 0.71 0.34 0.62 1.8
I

Indeno[I,2,3-cd]pyrene 3.8 21 I.t 1.2 3.2 II

Benzo[g,h,i)p~rylene 3.4 11 1.3 1.5 1.9 5.5
Dibenzola,h+r'C]anthracene 0.53 3.4 0.3~ 0.26 0.20 0.73
Coronene I 2.6 9.2 0.7j 0.65 0.62 6.2

i

TotalPARs I 105 229 31 39 48 117
Volume ofPrecip. (L) 8.3 14 1~ 4.2 4.9 2.4

ICorresponwJg Laboratory Blank 4/27/99 6/21199 7113r 7/13/99 8/19/99 8/19/99

:~:;::d::..... (%) 78% 77%
I

80~ 77% 86% 88%
dl0-Fluoranthene 87% 80% 88~ 87% 90% 91%

I
dI2-Benzo[e]fyrene 103% 68% 99% 103% 97% 95%

I

f c C) () <r]) () o



C.l. (
Liberty Seienc Center Particulate Pbase PAHs (LS-QFF)

Surrogate Cor~eetedConcentrations (nglm)
day nigbt day nigbt day nigbt dayl nigbt day nigbt day nigbt day

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QIfF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF

PAH 7/5/98 7/5/98 7/6/98 7/6/98 717198 717198 7/8/9~ 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11198

Fluorene 0.0015 0.066 0.017 0.019 0.013 0.054 0.055 0.018 0.028 0.055 0.034 0.032 missing
I

Pbenanthrene 0.013 0.16 0.15 0.12 0.10 0.066 0.07~ 0.14 0.24 0.49 0.30 0.31 sample
Anthracene 0.0022 0.076 0.021 0.0076 0.011 0.038 0.037 0.012 0.030 0.022 0.046 0.047 too

IMethylfluorelie 0.0036 0.020 0.02 0.014 0.016 0.011 0.011 0.022 0.023 0.040 0.026 0.013 short

~~~::;:::::C::nanthrene
0.0018 0.031 0.0102 0.0083 0.0089 0.020 0.015 0.011 0.014 0.026 O.oI8 0.041

I
0.0018 0.026 0.021 0.014 0.013 0.0087 0.011 0.025 0.032 0.058 0.050 0.027

MethYlphenanfhrenes 0.077 0.43 0.25 0.20 0.15 0.13 O.l~ 0.28 0.35 0.74 0.44 0.21

Methyldlbe~thlopbenes 0.0038 0.031 0.015 0.019 0.013 0.016 0.015 0.0079 0.018 0.036 0.021 0.021
0.18 0.19 0.10 0.11 0.061

I
0.16 0.29 0.36 0.42 0.21Fluoranthene I 0.013 O.l~

Pyrene 1 0.021 0.14 0.16 0.076 0.092 0.041 0.Q75 0.13 0.22 0.26 0.34 0.16
I

3,6-Dimetbylpbenantbrene 0.012 0.038 0.023 0.027 0.019 0.0088 0.013 0.040 0.030 0.072 0.034 0.015

Benzo[alflUOr~ne
I

0.0057 0.054 0.055 0.043 0.036 0.017 0.02~ 0.059 0.076 0.098 0.12 0.042

BeDZo[blfluor~ne 0.0009 0.016 0.016 0.013 0.0093 0.0042 0.0019 0.023 0.020 0.030 0.028 0.016
Retene

I
0.010 0.033 0.025 0.018 0.030 0.014 O.Olf 0.025 0.025 0.032 0.026 0.018

Benzo[blnaph~o[2,1-dlthlophene 0.0009 0.16 0.038 0.031 0.0073 0.017 0.02? 0.036 0.055 0.042 0.058 0.0054
Cyelopenta[cd)pyrene 0.011 0.013 0.019 0.023 0.022 0.010 0.01~ 0.040 0.021 0.020 0.018 0.022
Benz[alanthrafene 0.0014 0.054 0.062 0.15 0.034 0.010 0.02 0.21 0.11 0.10 0.18 0.073
CbryseneITrip~enylene 0.014 0.14 0.13 0.36 0.077 0.040 0.~61 0.55 0.21 0.25 0.28 0.13
Naphthacene I 0 0 0 0 0 0 0 0 0 0 0
Benzo[b+k)f1uoranthene 0.0052 0.27 0.22 0.13 0.12 0.046 0.09t 0.29 0.39 0.36 0.50 0.19
Benzo(e]pyren~ 0.012 0.14 0.13 0.064 0.068 0.029 0.06 0.17 0.18 0.19 0.22 0.11

I I
Benzo[alpyren~ 0.0017 0.065 0.072 0.031 0.037 0.011 0.023 0.092 0.076 0.024 0.17 0.077
Perylene I 0 0.017 0.024 0.0053 0.013 0.0033 0.00~4 0.024 0 0 0.057 0.025
Indeno[l,2,3-e~lpyrene 0.0095 0.20 0.19 0.11 0.11 0.036 0.05~ 0.30 0.26 0.28 0.34 0.054
Benzo(g,h,ilperylene 0.0052 0.21 0.16 0.091 0.093 0.043 0.1~ 0.25 0.22 0.26 0.24 0.099
Dibenzo[a,h+a!c)anthracene 0.0025 O.oI8 0.022 0.016 0.014 0.0052 0.00~3 0.045 0.042 0.034 0.073 O.oI8
Coronene I 0.0042 0.22 0.13 0.093 0.061 0.048 007

1

0.18 0.21 0.27 0.21 0.080
I

TotalPAHs 1 0.24 2.8 2.2 1.8 1.3 0.79 1.2 3.1 3.2 4.1 4.3 2.1

Sample VOlum~ (m) 383 381 375 374 374 375 385 374 374 397 393 381
ICorresponding Laboratory Blank 7/24/98 7/17/98 7/24/98 7/19/98 7/24/98 7/17/98

7~~r
7/24/98 7/19/98 7/19/98 7/24/98 7/24/98

Total SuspendM Particulate (mglm3
) 37.9 42.0 63.5 49.7 58.5 37.6 54.6 81.4 96.9 102.9 377.1

I

Surrogate Recbveries (%)
dlO-AnthraceJe 76% 57% 79% 67% 96% 64% 67% 74% 79% 66% 80% 77%
dl0-Fluorantb~ne 96% 78% 76% 64% 74% 81% 86'XJ 76% 86% 85% 83% 83%
dl2-Benzo[elpkene 93% 94% 81% 66% 80% 92% 93ov.J 81% 95% 94% 92% 93%

1
I

I



C.1.
Liberty Science! Center Particulate Phase PAHs (LS-QFF)

S........c1"'"Co.~k""M (""'m~

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-Q'; LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF

PAH I 1017198 10/10/98 10113/98 10/19/98 10/28/98 1116/98 11115/ 8 11/24/98 12/3/98 12112198 12/21/98 12130/98 1/8/99

Fluorene I 0.014 0.019 0.0056 0.051 0.028 0.53 0.043 0.063 0.067 0.048 0.018 0.044 0.037

Phenanthrene 0.080 0.084 0.059 0.48 0.30 0.43 0.45 0.60 0.15 0.42 0.19 0.54 0.34

Anthracene
I

0.020 0.030 0.012 0.11 0.083 0.068 0.059 0.11 0.54 0.046 0.036 0.047 0.043

1Methylfluoren:e 0.0060 0.0095 0.010 0.035 0.028 0.044 0.49 0.87 0.060 0.0069 0.015 0.64 0.064

D1benzothioph~ne 0.013 0.010 0.0091 0.12 0.038 0.35 0.18 0.28 0.088 0.18 0.019 0.24 0.10

4,5-Methylenep/lenanthrene 0.011 0.010 0.0063 0.064 0.046 0.87 0.12 0.10 0.097 0.082 0.024 0.13 0.067

Methylphenanthrenes 0.41 0.13 0.045 0.78 0.54 0.77 0.84 0.94 0.94 1.1 0.29 1.7 1.1
I

0.043 0.015 0.016 0.11 0.12 0.13Methyldibenzo.hlophenes 0.043 0.15 0.12 0.17 0.060 0.088 0.170
I

0.070 0.086 0.045 0.52 0.31 0.66 0.72 0.74 0.74 0.56Fluoranthene I 0.18 0.95 0.50

Pyrene , 0.064 0.066 0.037 0.54 0.29 0.72 0.79 0.79 0.67 0.62 0.16 0.84 0.59

3,6-D1methYIPhrnanthrene 0.013 0.014 0.0064 0.096 0.042 0.14 0.14 0.19 0.0029 0.16 0.016 0.30 0.18

Benzo[ajfluore,e 0.023 0.020 0.011 0.15 0.085 0.25 0.24 0.23 0.20 0.20 0.046 0.30 0.29
Benzo[bjfluorene 0.0088 0.0095 0.012 0.086 0.044 0.16 0.15 0.14 0.12 0.11 0.023 0.14 0.18

Retene I 0.0075 0.0078 0.0034 0.049 0.023 0.10 0.058 0.063 0.085 0.16 0.12 0.13 0.22
Benzo[bjnapht,o[2,1-d]thiophene 0 0 0 0.14 0 0.27 0.18 0.069 0.20 0.21 0.034 0.052 0.16
Cyclopenta[cd]pyrene 0.027 0.025 0.012 0.090 0.071 0.093 0.083 0.14 0.19 0.076 0.038 0.048 0.073

Benz[a]anthracrne 0.027 0.042 O.oI5 0.28 0.15 0.45 0.40 0.37 0.49 0.31 0.11 0.24 0.47

ChrySenerrrlPrnYlene 0.078 0.12 0.047 0.42 0.30 0.63 0.58 0.56 0.74 0.52 0.27 0.55 0.75
Naphthacene O.oI5 0.012 0.011 0.090 0.053 0.15 0.13 0.13 0.16 0.093 0.025 0 0
Benzo[b+k]f1uoranthene 0.13 0.26 0.062 0.67 0.50 1.2 1.1 0.90 1.3 0.99 0.60 0.85 1.2
BenZO(e]pyren~ 0.067 0.15 0.035 0.38 0.24 0.61 0.48 0.44 0.62 0.50 0.24 0.38 0.62
Benzo(a]pyrene 0.015 0.049 0.014 0.30 0.15 0.57 0.45 0.37 0.49 0.40 0.12 0.22 0.44

Perylene I 0.0027 0.0087 0.0035 0.086 0.046 0.15 0.12 0.12 0.14 0.10 0.032 0.062 0.090
Indeno[l,2,3-cdjpyrene 0.12 0.23 0.058 0.55 0.34 1.4 1.1 0.69 0.99 0.78 0.34 0.51 0.98
Benzo[g,h,ljperylene 0.092 0.216 0.058 0.69 0.33 1.2 0.078 0.67 0.84 0.76 0.25 0.44 1.1
DibenzO[a,h+a,rjanthracene 0.017 0.026 0.0086 0.071 0.056 0.13 0.12 0.10 0.14 0.092 0.047 0.071 0.092

Coro~. I
0.14 0.030 0.090 0.86 0.34 1.6 1.0 0.69 0.95 0.83 0.30 0.45 1.3

TotalPAHs 1.5 1.7 0.7 7.8 4.5 13.7 10.21 10.5 11.1 9.5 3.6 9.9 11.2

I~:;:e~~::~~:!i~~ratory Blank
681 716 699 699 661 702 721 657 664 657 662 613 762

10/19/98 10/19/98 1/4/99 2/9/99 2/9/99 1/4/99 1/4/9, 2/17/99 2/17/99 2/17/99 2/17/99 3/2/99 3/2/99

Total suspender Particulate (mglm') 71.5 35.4 35.5 42.0 75.4 38.7 47.3 69.4 93.1 39.1 71.4 55.9 53.7

Surrogate Reco~eries(%)

I
48% 63% 60% 69% 67%

71%1
d10-Anthracene 47% 61% 70% 71% 85% 85% 76%
d10-Fluoranth~e 69% 82% 87% 81% 77% 75% 78% 81% 85% 82% 86% 85% 71%

d12-BenZO[e]prene 68% 80% 103% 91% 85% 86% 89% 95% 96% 93% 96% 90% 79%

!
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I

c.t. I

Liberty Sclenc/l Center Particulate Phase PARs (LS-QFF)

Surrogate Coirected Concentrations (ng/m' )

Ii LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QfF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
PAR 1/17/99 1/26/99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/ 9 3/21/99 3/30/99 4/8/99 4/17199 4/26/99 5/14/99

Fluorene : 0.031 0.064 0.047 0.021 0.075 Went Dry 0.4 I 0.0009 0.095 0.092 0.0021 0.038 0.024
I

0.22 0.75 0.91 0.24 1.2 During 0.075 0.46 0.42 0.16 0.34Phenanthrene I 0.62 0.74
Anthracene 0.039 0.073 0.12 0.027 0.073 Roto-evap 0.9~1 O.oI5 0.11 0.13 0.036 0.091 0.13
1Metbylfluorehe 0.032 0.099 0.12 0.040 0.14 0.04f O.oI5 0.075 0.051 0.014 0.029 0.14
Dibenzothlop~ene 0.028 0.11 0.090 0.076 0.16

Ol~
0.028 0.20 0.077 0.032 0.063 0.21

4,5-Metbyleoepheoaothreoe 0.033 0.15 0.15 0.046 0.26 0.06' 0.018 0.091 0.073 0.018 0.053 0.10
Methy1phenaothreoes 0.37 2.3 1.9 0.43 2.7 0.63 0.22 0.95 0.56 0.15 0.37 0.57
MethYldibe~tblOPheoes 0.073 0.14 0.12 0.039 0.10 0.05 0.014 0.11 0.053 0.020 0.026 0.054

0.29 1.2 0.61 0.39 1.6 I 0.12 0.79 0.64 0.21 0.54 0.99Fluoraotheoe 1 0.60
1Pyrene : 0.26 1.6 0.61 0.28 1.3 0.48
1

0.076 0.73 0.51 0.14 0.39 O.oI8
3,6-Dimethylp~euanthrene 0.045 0.0031 0.11 0.049 0.29 0.08 0.019 0.13 0.078 0.010 0.031 0.048
Benzo[a)fluor~oe 0.097 0.48 0.21 0.11 0.41 : 0.0034 0.35 0.16 0.038 0.12 0.150.16:
Beozo[b)fluonioe 0.052 0.Ql8 0.12 0.040 0.17 O·lO

t
0.015 0.013 0.086 0.010 0.037 0.098

Retene I 0.038 0.20 0.071 0.045 0.21 0.05 0.0076 0.13 0.032 0.014 0.037 0.019
Beozo[b)oaph~o[2,1-d)tbiophene 0.025 0.96 0.40 0.041 0.14 0.07 0.0091 0.34 0.094 0.026 0.061 0.12
Cyclopeuta[cd)pyrene 0.044 0.16 0.12 0.036 0.12 0.08 0.01~ 0.20 0.093 0.014 0.013 0.012
Benz[a)anthratene 0.14 0.64 0.41 0.095 0.33 0.22 0.025 0.59 0.25 0.052 0.19 0.29

I
Chryseoerrrip~enylene 0.36 0.97 0.76 0.24 0.74 0.38 0.060 0.70 0.40 0.16 0.36 0.57
Naphthacene 1 0 0 0 0 0 0 0 0 0 0 0 0
Benzo[b+k)fluoraotheoe 0.65 1.6 1.2 0.37 1.0 0.60 0.097 I.3 0.72 0.26 0.58 0.81
Benzo[e)pyreo~ 0.31 0.85 0.66 0.19 0.49 0.29 0.052 0.63 0.33 0.15 0.32 0.43
Benzo[a)pyrenF 0.11 0.67 0.30 0.10 0.29 0.20 0.023 0.54 0.24 0.065 0.21 0.30
Pery1eoe 1 0.019 0.17 0.088 0.029 0.077

O~j
0.0047 0.16 0.076 0.016 0.062 0.092

Iodeoo[I,2,3-cd)pyreoe 0.49 0.97 0.72 0.18 0.43 0.37 0.078 0.80 0.39 0.15 0.32 0.087
Benzo[g,h,i)per,lene 0.58 1.3 0.94 0.35 0.82 0.29 0.088 0.65 0.26 0.17 0.28 0.41
Dibeozo[a,h+a,c)aothraceoe 0.049 0.094 0.063 0.012 0.026 0.05 0.0062 0.091 0.064 0.0\5 0.042 0.056
Corooene I 0.77 1.2 0.72 0.15 0.32 0.301 0.11 0.047 0.25 0.15 0.18 0.32

TotalPAHs I 5.1 16.7 11.6 3.6 13.4
7.41

1.2 10.3 6.1 2.1 4.8 6.8

Sample Volumj! (m) 662 689 672 662 694 555 675 564 644 659 661 208
ICorrespoodiod Laboratory Blank 3/2/99 4/12/99 4/12/99 4/21/99 4/21/99 5/18/Y 5/18/99 5/18/99 5/18/99 7/18/99 7/18/99 7/18/99

Total SuspeodJd Particulate (mglmJ
) 60.0 73.7 61.4 37.6 55.0 41.6 51.2 66.6 86.7 31.3 73.0 97.9

I

. Surrogate RecJveries (%)
dl0-Anthracenf

I
73% 72% 40% 83% 80%

82%\
44% 85% 90% 77% 83% 69%

dl0-Fluoranth,oe 86% 72% 80% 89% 82% 83% 82% 77% 89% 89% 92% 87%
dI2-Benzo[e)P~reoe 94% 85% 98% 95% 96% 85% 86% 84% 89% 92% 89% 96%

I

:



!

C.l. I

Liberty Seienc~Center Particulate Phase PADs (LS-QFF)

Surrogate Cor~ectedConcentrations (nglmJ
)

I

PAR I

Fluorene ,
Phenantbrene ,

Anthracene I

IMethylfluorerie
Dibenzotbioph~ne
4,5-MetbyleneJhenanthrene

I
Methylphenanilirenes
Metbyldibenzoduophenes

Fluoranthene I'

Pyrene
3,6-Dimetbylp~enanthrene

Benzo[a]f1uorere
Benzo[b]f1uorene
Retene I

Benzo[b]napht\J0[2,1-d]thiophene
Cydopenta[cd]pyrene
Benz[a]anthratene

I
Chryseneffriphenylene
Naphthacene I

Benzo[b+k]f1uJranthene
Benzo(e]pyren~
Benzo[a]pyren~
Perylene I

Indeno[l,2,3-e1]pyrene
Benzo[g,h,i]pel1Ylene
Dibenzo[a,h+a;c]anthracene
Coronene I

I
Total PARs i

Sample Volume (mJ
)

ICorrespondln~ Laboratory Blank
I

Total suspend1d Particulate (mglm)

Surrogate Recoveries (%)
dl0-Anthraceo~
dl0-FluorautbToe
d12-Beozo[e]pYrene

I

LS-QFF
5/23/99
0.0047

0.18
0.041
0.015
0.017
0.023
0.32

0.012
0.19
0.15

0.024
0.043
0.047
0.015
0.021
0.010
0.060
0.17
o

0.25
0.18

0.059
0.015
0.17
0.34

0.011
0.36

2.7

557
7/28/99

115.5

58%
90%
92%

LS-QFF
6/1199

0.0045
0.19
0.027
0.019
0.013
0.022
0.25

0.011
0.17
0.13
0.016
0.033
0.019
0.014
0.030
0.0024
0.057
0.15
o

0.21
0.13

0.053
0.017
0.10
0.11

0.015
0.091

1.9

662
7/28/99

92.6

60%
93%
94%

LS-QFF
6/19/99
0.0041
0.15
0.044
0.014
0.019
0.022
0.20

0.014
0.19
0.13

0.011
0.037
0.017
0.0050
0.024

0.0024
0.060
0.14
o

0.21
0.12

0.032
0.0037
0.11
0.14

0.Ql5
0.11

1.8

699
7/28/99

62.4

60%
91%
93%

LS-QFF
6/28/99

0.010
0.11

0.025
0.016
0.0065
0.Ql5
0.18

0.012
0.11

0.086
0.009
0.042
0.012
0.0056
0.019

0.0067
0.036
0.087

o
0.14
0.071
0.030
0.011
0.066
0.062
0.012
0.055

1.2

770
8/3/99

74.4

63%
95%
98%

LS-QFF
717199
0.029
0.26
0.15
0.028
0.020
0.036
0.36
0.027
0.32
0.22

0.019
0.088
0.035
0.012
0.051
0.024
0.12
0.25
o

0.42
0.18

0.096
0.029
0.17
0.15

0.035
0.15

3.3

644
8/3/99

60.1

64%
83%
94%

LS-QFF
7/16/99

0.025
0.18

0.091
0.018

0.0067
0.029
0.26

0.014
0.27
0.18
0.010
0.057
0.024
0.0017
0.039
0.0052
0.093
0.18
o

0.31
0.17

0.080
0.021
0.24
0.17

0.044
0.13

2.6

647
9/24/99

105.3

48%
89%
94%

LS-QF
7/25/9

0.
027

10.13
0.084

1

0.Ql5
0.012
0.015
0.18
0.015
0.15
0.10

0.011
0.033

0.01~

0.006~
0.021
0.005

0.03~

0'~4j
0.14

0.081
0.03

0.Ql~0.11
0.10

0.0096
I

0.11

1.5

644
9/24/9

1

9

52.7

65%
85%
90%

LS-QFF
8/3/99

0.026
0.23

0.061
0.027
0.023
0.027
0.30

0.023
0.26
0.20

0.021
0.080
0.027
0.012
0.047
0.018
0.094
0.20
o

0.29
0.18
0.093
0.026
0.27
0.20

0.037
0.18

2.9

661
10/4/99

61.9

72%
85%
84%

LS-QFF
8/30/99

0.030
0.34

0.076
0.035
0.056
0.052
0.59

0.050
0.45
0.41

0.054
0.21
0.065
0.037
0.090
0.031
0.22
0.37
o

0.52
0.30
0.20
0.070
0.48
0.31

0.096
0.23

5.4

692
10/4/99

196.0

76%
82%
86%

LS-QFF
9/8/99

0.018
0.14

0.011
0.084
0.011
0.016
0.22

0.0052
0.14
0.11

0.019
0.056
0.028

0.0074
0.031
0.0028
0.063
0.12

0.0051
0.19
0.11

0.028
0.0045
0.061
0.22

0.019
0.30

2.0

678
10/12/99

90.4

61%
78%
102%

LS-QFF
9/15/99

0.014
0.13

0.022
0.017
0.011
0.014
0.21

0.0052
0.14
0.10

0.0084
0.025
0.0079
0.0025
0.023
0.016
0.061
0.097

0.0049
0.16

0.088
0.030
0.0070
0.062
0.19

0.0088
0.29

1.8

833
10/12/99

38.4

64%
74%
90%

LS-QFF
9/27/99

0.0092
0.11

0.022
0.012
0.013
0.014
0.10

0.0078
0.13
0.11

0.013
0.036
0.014

0.0092
0.028
0.0069
0.050
0.12

0.013
0.18

0.090
0.049
0.015
0.079
0.096
0.013
0.085

1.4

648
12/1/99

38.6

55%
72%
80%

LS-QFF
10/9/99

0.033
0.27
0.030
0.021
0.017
0.029
0.22

0.0093
0.23
0.16

0.012
0.044
0.022
0.0086
0.033
0.0071
0.079
0.17

0.011
0.33
0.16

0.068
0.015
0.16
0.16

0.027
0.14

2.5

623
12/1/99

56.8

54%
80%
79%

r (-,
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C.l. I

Liberty Sciencf Center Particulate Phase PAHs (LS-QFF)

::pe~rC'-tra-(~

Fluorene I
I

Phenanthrene I

Anthracene
IMethylOuorene
Dibenzothlop~ene
4,S-Methylenephenanthrene
Methylphenanthrenes
Methyldibenzrlthiophenes

Fluoranthene I

Pyrene
3,6-Dlmethylphenanthrene

::::l:~~:::~::
Retene I

BeDzo[b)naph~ho[2,1-d)thlophene

Cyclopenta[cd)pyrene
Benz[a)anthratene

ChrySenerrriPtenYlene
Naphthacene
Benzo[b+k)flu ranthene
Benzo[e)pyren~
Benzo[a)pyren~
Perylene I

IndenO[I,2,3-c~)pyrene

Benzo[g,h,l)peo-Iene
Dlbenzo[a,h+a!c)anthracene

Coronene l
TotalPAHs

Sample Volum (m)
ICorrespondin~Laboratory Blank

Total suspendtd Particulate (mglm)

Surrogate Recoveries (%)
dl0-Anthracenf
dl0-Fluoranthene
d12-Benzo[e),j,rene

I

LS-QFF
10/21199

0.039
0.48

0.064
0.038
0.078
0.091

\.2
0.037
0.69
0.69
0.18
0.22
0.11

0.053
0.11
0.13
0.34
0.56
0.50
0.73
0.40
0.31

0.087
0.37
0.50

0.033
0.43

8.4

686
12/1/99

46.1

73%
75%
81%

LS-QFF
1112/99
0.013
0.11

0.020
0.0067
0.027
0.014
0.13

0.0032
0.14

0.098
0.010
0.037
0.010

0.0059
0.021

0.0050
0.041
0.096

o
0.14

0.074
0.035
0.0076
0.085
0.13

0.0051
0.12

\.4

662
12/13/99

35.0

51%
67%
81%

LS-QFF
11114/99
0.0063
0.068
0.013
0.010
0.012
0.010
0.12

0.0036
0.12

0.091
0.013
0.023

0.0067
0.019
0.027

0.0029
0.038
0.11
0.36
0.12

0.073
0.013

0.0018
0.078
0.12

0.0038
0.12

1.6

662
1113/00

63.1

71%
86%
94%

LS-QFF
11126/99

0.044
0.49

0.094
0.024

0.0057
0.094
0.55

0.020
0.69
0.60

0.052
0.12

0.046
0.057
0.012
0.014
0.36
0.65
0.51
I.I

0.47
0.35
0.12
0.36
0.45

0.038
0.16

7.5

627
1113/00

26.4

57%
75%
87%

LS-QFF
12/8/99
0.059
0.87
0.15

0.066
0.17
0.36
2.3

0.16
3.1
3.8

0.58
0.87
0.91
0.41
0.30
I.I
\.6
\.7
o

3.1
\.4
I.3

0.36
2.5
2.1

0.13
2.5

3 \.9

664
2/9/00

77.8

93%
87%
92%



C.2. I

Liberty Scien~eCenter Gas Phase PAHs (LS-PUF)
Surrogate Co~rectedConcentrations (nglm3

) day night day night day night I day night day night day

. I LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF L8-PUF LS-PUF
PAH 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98

Fluorene 1.9 11 2.3 10 1.8 2.5 3.5 5.7 2.4 0.48 1.7

Phenanthrene 13 34 13 16 9.6 13 9.8 21 24 14 25
I

Anthracene I 0.35 1.4 0.47 0.46 0.24 0.082 0.25 0.47 0.81 0.80 1.1

IMethyUluorfne 0.69 2.8 I.l 3.7 1.2 1.5 1.9 3.0 0.93 1.5 0.89

Dibenzothiop~ene 1.3 3.7 1.1 1.8 0.46 0.66 1.0 1.5 2.4 0.85 0.98

4,5-Methylenfphenanthrene 0.94 2.3 0.93 1.3 0.68 0.88 0.82 1.4 2.0 1.9 1.8

Methylphenanthrenes 6.2 17 10 13 7.0 7.3 11 12 13 25 17

Metbyldi1·P..... 0.68 1.6 0.77 1.2 0.57 0.68 0.84 1.3 1.4 0.39 0.64

Fluoranthene 3.1 5.6 2.4 2.5 1.7 2.1 1.5 3.5 4.8 10.0 5.0

Pyrene 0.94 2.6 I.l 1.4 0.73 I.l 0.89 1.9 2.1 4.3 2.2

3,6-Dbn"""fu
t>ren,

0.39 0.79 0.64 1.3 0.62 0.44 0.75 0.75 0.97 1.6 0.89
Benzo[a)fluo ene 0.092 0.15 0.12 0.22 0.096 0.085 0.12 0.20 0.24 0.64 0.15
Benzo[b)fluo ,ene 0.015 0.035 0.027 0.061 0.020 0.027 0.029 0.076 0.063 0.21 0.023
Retene 0.044 0.068 0.12 0.094 0.054 0.047 0.053 0.087 0.12 0.014 0.060
Benzo[b)nap~tho[2,I-d)thiophene 0.025 0.020 0.014 O.oI8 0.024 0.0070 0.014 O.oIl 0.050 0.052 0.028
Cyclopenta[cd)pyrene 0 0 0 0 0 0 0 0 0 0 0
Benz[a)anthr~cene 0 0 0 0.0009 0 0 0 0 0.0018 0.0071 0
Chrysenerrri~henylene 0.032 0.021 0.030 0.018 0.070 0 0.013 0.034 0.061 0.086 0.032

Naphthacene~ 0 0 0 0 0 0 0 0 0 0 0
Benzo[b+k)fl oranthene 0.0017 0 0 0 0 0 0 0 0 0.0010 0
Benzo[e)pyrene 0 0 0 0 0 0 0 0 0 0 0
Benzo[a)pyrehe 0 0 0 0 0 0 0 0 0 0 0
Perylene I 0 0 0 0 0 0 0 0 0 0 0
Indeno[I,2,3-cd]pyrene 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]p~rylene 0 0 0 0 0 0 0 0 0 0 0
Dibenzo[a,h+~,c]anthracene 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0

TotalPAHs 30 84 34 53 25 31 33 53 55 62 57
Sample VOlu.h.e (m3

) 383 381 375 374 374 375 385 374 374 397 393
IcorresponwJg Laboratory Blank 7/30/98 7/17/98 7/17/98 7/17/98 7/10/98 7/12/98 7/18/98 7110/98 7/18/98 7/18/98 7/12/98

Surrogate Re~overies(%)

I
99% 80% 87% 108% 94% 80% 98% 82% 98% 83% 73%dl0-Anthracene

. I

dl0-Fluoranthene 88% 83% 85% 88% 82% 87% 87% 86% 89% 84% 82%
Id12-_."lr' 86% 86% 89% 91% 88% 86% 100% 98% 101% 88% 87%

r
"-_L_'
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c.z.
Liberty Science Center Gas Phase PAHs (LS-PUF)

S........" I''''''''C~..." ... (Dgha') mgh' day
LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF I LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF

PAH 7/10/98 7111/98 10/7/98 10/10/98 10/13/98 10119/98 10/28/98 1lI6/98 1lI15/98 11124/98 12/3/98

Fluorene 0.45 missing 1.4 2.5 1.2 14 7.1 9.5 8.1 7.4 12
Phenanthrene 3.4 sample 8.5 12 5.0 17 16 15 12 12 24

Anthracene I 0.038 too 0.2 1.2 0.15 1.8 0.82 l.l 1.0 0.63 2.1

IMethyUluo,ene 0.19 short 2.3 1.5 0.85 4.7 3.8 4.3 3.2 3.2 6.5

~~::~::1:;:nanthrene
0.20 0.5 1.8 0.58 4.5 3.2 2.1 2.2 1.7 4.0
0.21 0.9 1.4 0.45 2.4 1.8 1.9 1.6 1.2 2.9

Methylphenanthrenes 1.7 13 8.4 5.0 12 18 17 14 13 26

MethYldibenfothiOPhenes 0.24 0.7 1.1 0.44 1.9 2.4 1.6 1.3 1.2 2.7

FluoranthenJ 0.59 1.3 2.9 0.86 3.8 3.0 2.7 2.3 1.8 4.0
Pyrene 0.33 1.1 1.9 0.65 2.5 2.0 2.7 0.19 1.5 2.9.
3,6-DimethYl~henanthrene 0.096 0.52 0.62 0.36 1.1 1.2 1.0 7.9 0.72 1.6
Benzo[a)Ouo ene 0.030 0.14 0.20 0.069 0.16 0.25 0.16 0.16 0.10 0.34
BenzO[b)fluo~ene 0.005 0.044 0.081 0.018 0.066 0.085 0.074 0.078 0.031 0.16
Retene I 0.042 0.068 0.092 0.032 0.056 0.12 0.029 0.034 0.034 0.14
Benzo[bJnapttho[2,I-dJthiophene 0.0018 0.021 0.025 0.0087 0.014 0.066 0.0035 0.0048 0.028 0.0032
CYCIOpenta[,IIJPyrene 0 0 0 0 0.016 0.013 0 0 0 0.021
Benz[a)anth ~cene 0 0.0044 0.014 0.0006 0.0019 0.016 0.0016 0.0022 0.0017 0.027
ChrysenelTr.phenylene 0.013 0.045 0.050 0.010 0.015 0.075 O.OII 0.022 0.013 0.073
NaPhthacenel 0 0 0 0 0 0 0 0 0 0.018
Benzo[b+k)fluoranthene 0 0.0019 0.0025 0 0.0007 0.022 0 0.0010 0.0012 0.0056

::::::~;~:j::
0 0 0 0 0 0.018 0 0.0015 0.0016 0.0034
0 0 0 0 0 0.014 0 0 0 0.00083

Perylene I 0 0 0 0 0 0.0046 0 0 0 0
Indeno[I,2,3-cd)pyrene 0 0 0 0 0 0.023 0 0 0 0
Benzo[g,h,i)p~rylene 0 0 0 0 0 0.015 0 0 0 0

]);h'=11~1"'h,",M' 0 0 0 0 0 0.0021 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0

Total PAHs 7.5 31 36 16 66 59 59 55 45 89
Sample Volume (m) 381 45 681 716 699 699 661 702 721 657 664

Icorresponduig Laboratory Blank 7112/98 10/21/98 10/21/98 11/24/98 11/24/98 11/24/98 2/8/99 1/5/99 1/5/99 1/5/99

~,,:-'.:'dm~ ~") •
90% 24% 81% 82% 75% 74% 79% 82% 77% 84%

- I
dl0-Fluoran~ene 91% 43% 93% 88% 85% 85% 98% 96% 91% 101%

dI2-BenzO[eJrrene 99% 64% 79% 81% 73% 65% 84% 80% 76% 79%

I

I



C.2.
Liberty Scien~eCenter Gas Phase PAHs (LS-PUF)
Surrogate Co~rectedConcentrations (nglmJ

)

I LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
PAH 12/12/98 12/21/98 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/99

Fluorene I 9.6 4.1 4.9 8.9 9.4 12 9.7 2.9 2.4 2.3 6.3
Phenanthrene 14 13 8.3 13 16 16 18 6.5 5.0 5.9 7.5

Anthracene I 0.93 0.82 0.14 1.7 0.96 1.5 1.8 0.0052 0.012 0.13 0.093
1Methylfluorrne 4.2 3.2 2.4 6.1 4.0 6.5 0.33 0.99 1.3 1.2 1.9
Dibenzothiop~ene 1.9 1.9 0.60 2.4 2.1 2.1 2.0 0.22 0.18 0.63 0.62
4,5-MethYlentPhenanthrene 1.4 1.5 0.68 2.0 1.6 1.8 2.0 0.47 0.48 0.50 0.57
Methylphena threnes 15 15 8.1 23 17 23 19 6.4 4.4 5.6 10
MethYldibe~OthiOPhenes 1.4 1.6 0.48 2.2 1.9 2.2 2.2 0.21 0.083 0.56 0.50

F1uoranthenl 1.9 2.6 0.83 3.0 3.0 2.2 3.2 0.82 0.63 1.2 0.95
Pyrene 1.7 2.2 0.37 3.3 2.6 2.3 3.2 0.34 0.16 0.77 0.46
3,6-Dimethylphenanthrene 0.83 1.0 0.21 1.7 1.1 I.3 I.5 0.13 0.071 0.33 1.1
BenzO(a)fluO~ene 0.15 0.26 0.013 0.28 0.16 0.12 0.22 0.011 0.0046 0.072 0.016

BenzO(b)flUOrne 0.063 0.12 0.0025 0.14 0.084 0.045 0.11 0.0007 0.0008 0.025 0.0016
Retene 0.066 0.13 0.0046 0.15 0.082 0.038 0.16 0.0006 0.0007 0.022 0.0017
Benzo(b)nap,tho(2,1-d)thiophene 0.0048 0.028 0.0010 0.0087 0.012 0.0037 0.014 0.0007 NA 0.015 0.0003

~:~=::=~~~:~:ene
0.0064 0 0 0.016 0.0029 0.0033 0.0028 0.0001 0.0001 0.0002 0.0004
0.0049 0.020 0.0010 0.0091 0.0078 0.0025 0.0070 0.0002 0.0002 0.0024 0.0004

ChrYSenelTrirhenYlene 0.020 0.080 0.0052 0.022 0.034 0.011 0.030 0.0008 0.0017 0.028 0.0042
Naphthacene 0 0.016 0 0.0048 0 0 0 0 0 0 0
Benzo(b+k)fluoranthene 0.0012 0.0071 0.0037 0 0 0 0 0 0 0 0
BenzO(e)pyre~e 0 0.0041 0.0036 0 0 0 0 0 0 0 0
Benzo(a)pyr~ e 0 0.0014 0.0023 0 0 0 0 0 0 0 0
Perylene I 0 0 0 0 0 0 0 0 0 0 0
Indeno(1,2,3-fd)pyrene 0 0 0 0 0 0 0 0 0 0 0
Benzo(g,h,i)perylene 0 0 0 0 0 0 0 0 0 0 0
Dibenzo(a,h-tk,C)anthracene 0 0 0 0 0 0 0 0 0 0 0

Coronene I 0 0 0 0 0 0 0 0 0 0 0

I
TotalPAHs I 54 48 27 67 60 71 64 19 15 19 30
Sample Volume (m) 657 662 613 762 662 689 672 662 694 691 555

Icorrespondiig Laboratory Blank 2/8/99 2/8/99 2/8/99 2/15/99 2/24/99 2/24/99 2/24/99 2/24/99 3/8/99 4/14/99 4/14/99

S~....te+",,, (%)
d10-Anthrac ne 78% 83% 75% 91% 82% 86% 80% 76% 68% 94% 89%
d10-F1uoran~ene 93% 97% 95% 103% 95% 97% 97% 91% 89% 92% 98%
d12-BenzO(e)ryrene 81% 88% 86% 87% 87% 90% 81% 87% 91% 84% 89%

I
I

I
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C.2.· I

Liberty Science Center Gas Phase PAHs (LS-PUF)
Surrogate Cbrrected Concentrations (nglm3

) wrong

I LS-PUF LS-PUF LS-PUF L8-PUF LS-PUF L8-PUF LS-PUF L8-PUF LS-PUF LS-PUF L8-PUF
PAH 3121/99 3/30/99 4/8/99 4/17/99 4/26/99 5/14/99 5/23/99 6/1/99 6/10/99 6/28/99 7/7/99

Fluorene I 2.9 16 5.9 8.5 6.8 15 5 4.2 2.7 1.5 7.5

Phenanthrer 5.6 17 22 15 21 30 18 18 11 13 21
Anthracene 0.14 1.0 0.64 0.33 0.49 0.63 0.70 0.34 0.29 0.29 1.9
1Methylfluorene 1.1 5.5 2.0 1.5 1.5 3.8 3.1 1.9 1.4 0.92 1.8
Dibenzothiophene 0.42 2.5 3.4 1.8 2.6 2.0 2.7 2.6 1.4 1.6 3.8

4"'M"""rh~n....... 0.44 1.6 2.3 1.1 1.8 1.8 0.2 1.7 0.87 1.7 3.8
Methylphen nthrenes 4.8 22 15 6.6 10 21 14 14 8.1 9.2 16
Methyldibe othiophenes 0.37 1.8 1.5 0.71 0.82 1.5 1.9 2.3 1.1 1.3 1.8
Fluoranthene 0.91 2.6 5.1 2.2 4.2 3.4 3.6 3.8 2.1 4.3 9.3
Pyrene I 0.49 1.5 2.1 1.0 1.6 1.4 2.1 1.6 1.1 1.8 4.1
3,6-Dimethyfphenanthrene 0.23 1.0 0.68 0.32 0.40 0.65 0.84 0.80 0.44 0.73 0.85
Benzo[a]Ou~rene 0.D35 0.17 0.10 0.14 0.071 0.063 0.19 0.22 0.092 0.26 0.41

llonznlhlftl'" 0.012 0.039 0.046 0.030 0.021 0.010 0.089 0.072 0.D35 0.041 0.032
Retene 0.012 0.045 0.049 0.029 0.026 0.015 0.076 0.12 0.043 0.10 0.094
Benzo[b]na htho[2,1-d]thiophene 0.018 0.0032 0.044 0.0092 0.010 0.0010 0.020 0.0025 0.0004 0.0008 0.0007
Cyclopenta[ d]pyrene 0.0006 0.0016 0.0003 0.0013 0.0008 0.024 0.027 0.063 0.017 0.050 0.049
Benz[a]anthracene 0.0019 0.0026 0.0029 0.0005 0.0008 0.0029 0.011 0.0046 0.0013 0.0043 0.0069
ChrYSenerr~iPhenYlene 0.019 0.016 0.051 0.020 0.026 0.044 0.066 0.099 0.032 0.Q78 0.097
Naphthacen~ 0 0 0 0 0 0 0 0 0 0.0098 0
Benzo\b+k]Ouoranthene 0 0.0067 0.0044 0 0 0 0 0.0084 0.0022 0.0075 0.0032
Benzo\e]pyr~ne 0 0.0064 0 0 0 0 0 0 0 0 0
Benzo[a]pyr~ne 0 0.0046 0 0 0 0 0 0 0 0 0,

Perylene I 0 0 0 0 0 0 0 0 0 0 0
Indeno[1,2,3rcd]pyrene 0 0 0 0 0 0 0 0 0 0 0
Benzo[g,h,i]~erylene 0 0 0 0 0 0 0 0 0 0 0

........'·1·" .._· 0 0 0 0 0 0 0 0 0 0 0
Coronene 0 0 0 0 0 0 0 0 0 0 0

TotalPAHs I 18
73 60 39 51 81 53 52 31 37 73

Sample VOI+e (m1 675 564 644 659 661 208 557 662 698.83 770 644
IcorreSPOndijg Laboratory Blank 4/14/99 4/14/99 6/15/99 6/15/99 6/15/99 6/15/99 7/12/99 7/12/99 7/12/99 7/27/99 7/27/99

Surrogate R~coveries(%)
90% 98% 94% 90% 76% 60% 95%d10-AnthraCre 89% 93% 106% 102%

d10-FIuoran hene 96% 104% 97% 91% 80% 85% 103% 103% 106% 101% 102%
d12-Benzo[e]Pyrene 88% 84% 83% 83% 71% 113% 88% 84% 92% 87% 90%

I

I

'.



I
I

I

C.2. I
Liberty Science Center Gas Phase PAHs (L8-PUF)
Surrogate Co~rectedConcentrations (nglm3

)

I L8-PUF LS-PUF L8-PUF L8-PUF L8-PUF LS-PUF LS-PUF L8-PUF LS-PUF LS-PUF LS-PUF
PAH 7/16/99 7/25/99 8/3/99 8/30/99 9/8/99 9/15/99 9/27/99 10/9/99 10/21199 1112/99 11114/99

Fluorene I 1.0 0.61 6.4 0.30 1.8 1.3 2.3 4.2 8.3 3.5 Sample
Phenanthrenl 27 23 14 15 14 13 10 17 13 8.4 Broke
Anthracene 0.29 0.52 0.63 1.1 0.64 1.2 0.22 0.71 0.85 0.32
IMethylfluorrne 1.8 1.0 2.6 2.5 4.6 1.2 1.5 2.3 3.6 1.3
Dibenzothiop~ene 3.7 2.6 2.4 2.0 2.0 1.8 1.3 2.6 2.0 1.0
4,5-Methylenephenanthrene 2.5 2.4 1.2 1.5 1.4 1.6 0.92 1.4 1.1 0.81Mothylphj 22 13 11 17 14 17 8.6 17 13 5.2
Methyldibe othiophenes 1.2 0.75 1.5 2.6 2.2 2.2 0.41 0.64 0.62 0.37
FIuoranthene

l

7.5 6.1 3.4 2.3 3.2 3.6 1.9 2.9 1.8 1.6
Pyrene 2.5 2.4 1.5 1.5 1.9 2.2 1.1 1.5 1.2 1.1

3,6.DimethYI~henanthrene 0.092 0.033 0.72 1.7 1.0 1.2 0.63 0.70 0.77 0.47
Benzola)fluo ene 0.23 0.18 0.18 0.23 0.38 0.42 0.16 0.20 0.15 0.13
Benzolb)fluOirene 0.024 0.027 0.022 0.072 0.10 0.12 0.062 0.083 0.060 0.020
Retene I 0.12 0.10 0.12 0.11 0.15 0.15 0.068 0.085 0.044 0.051
Benzolb]naplithoI2,I-d)thiophene 0.0005 0.0002 0.03 0.018 0.041 0.063 0.022 0.028 0.014 0.022
CYcIOpentalctlPyrene 0.050 0.027 0.0004 0.049 0.0052 0.0077 0.0013 0.013 0.0017 0.0002
Benzla)anthr cene 0.0053 0.0022 0.0027 0.0016 0.0088 0.020 0.0040 0.016 0.0068 0.0070
Chrysenerrriphenylene 0.13 0.068 0.051 0.017 0.048 0.074 0.036 0.053 0.021 0.039
Naphthacene I 0 0 0 0 0.0050 0.013 0 0 0 0
BenzoIb+k)flforanthene 0.0088 0.0033 0.0024 0.0011 0.0045 0.0078 0.0032 0.0037 7.8E-04 2.7E-03
Benzole)pyrene 0 0.0003 0.0018 0.0012 0.0032 0.0081 0.0017 0.0018 1.9E-04 1.3E-03
'Benzola]pyre~e 0 0.0002 0.00025 0.00024 0.0003 0.0034 0.0002 0.0003 1.1E-05 1.3E-04
Perylene I 0 0.00003 0.000076 0 4.7E-05 0.0008 0.0001 0.0002 1.2E-05 8.2E-06
Indenoll,2,3-cd]pyrene 0 0.00001 0.00010 0.00016 0.0002 0.0035 0.0001 0.0001 1.3E-05 2.2E-05
Benzolg,h,ilp~rylene 0 0.00002 0.00012 0.00019 0.0002 0.0052 0.0003 0.0003 1.5E-05 l.1E-05
Dibenzola,h+ ,c)anthracene 0 0.00002 0.000021 0.000026 0.0001 0.0005 0.0001 0.0001 1.1E-05 4.0E-06
Coronene 0 0.00002 0.000053 0.00024 0.0002 0.0049 0.0002 0.0003 4.4E-05 1.3E-05

TotalPAHs 70 52 45.44 48.29 47.60 46.75 29.55 52.1 I 46.80 24.35
SampleVolu e (m3

) 647 644 661 692 678 833 648 623 686 662
Icorrespond1g Laboratory Blank 8/16/99 8/16/99 9/7/99 9/29/99 10/4/99 10/4/99 10/25/99 10/25/99 11/22/99 11/22/99

Surrogate Reroveries (%)
74% 89% 97% 77% 109% 102%dl0-Anthracene 94% 95% 95% 86%. I

dl0-FIuorant~ene 81% 93% 86% 80% 96% 95% 93% 96% 94% 85%
dl2-Benzole]fyrene 85% 95% 93% 74% 91% 85% 98% 88% 91% 88%

. I
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c.,.
Liberty Sciefce Center Gas Phase PAHs (L8-PUF)
Surrogate crrrected Concentrations (nglm3

)

PAH

Fluorene I
Phenanthre

1
e

Anthracene
IMethylfluo ene
Dibenzothio hene
4,5-Methyle ephenanthrene

I
Methylphenanthrenes
MethYldibe~othiophenes
Fluoranthen~
Pyrene I

3,6-Dimethylphenanthrene

::::::~::j::::
Retene I

Benzo[b)nap~tho[2,1-d)thiophene

Cyclopenta['d)pyrene
Benz[a]anthracene
Chryseneffrlphenylene
NaphthacenJ
BenzO[b+k]~UOranthene
Benzo[e)pyr~ne
Benzo[a]pyrene

Perylene L
Indeno[1,2,31 d]pyrene
Benzo[g,h,ilJlerylene
Dibenzo[a,hia,c]anthracene

Coronene I

Total PAHs I 3

Sample Volume (m )

Icorrespondihg Laboratory Blank

Surrogate R~coveries(%)
dlO-Anthracene

- I
dlO-Fluoranthene

I
d12-Benzo[e)Pyrene

!

I

LS-PUF
11/26/99

3.10
11.08
0.45
1.62
1.37
1.02

14.20
0.53
2.08
1.54
0.11
0.19
0.04
0.08
0.03
0.00
0.01
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

37.51
2/3/02
12/1199

91%
92%
95%

LS-PUF
12/8/99

17
24
3.9

0.62
2.7
2.6
31
2.4
2.5
2.3
1.8

0.23
0.15
0.037

0.0018
0.0076
0.0043
0.014

4.3E-05
0.0004
0.0005
0.0002

4.5E-05
0.0001
0.0001

3.1E-05
4.4E-05

91.90
664

115/00

97%
90%
84%



I

I

C.3. I
Liberty Scieqce Center Rain PADs (LS-Precip)
Surrogate C6rrected Concentrations (ngIL)

PAD I

LS-Precip L8-Precip LS-Precip L8-Precip L8-Precip LS-Precip L~Precip LS-Precip LS-Precip LS-Precip L8-Precip L8-Precip
1/8/99 1/26/99 2/13/99 3/3/99 3/21/99 4/8/99 ~/26/99 5/14/99 6/1/99 6/19/99 7/7/99 7/25/99

Fluorene I 16 10 13 8.9 8.4 11 19 6.8 6.7 6.9 16 9.0
Phenanthrenf 90 53 77 47 53 54 133 32 34 52 47 59
Anthracene I 4.6 2.9 3.4 7.9 19 4.8 24 1.7 3.0 4.3 1.8 6.0
IMethylfluo~ene 30 4.9 5.7 4.0 2.7 3.6 8.0 2.1 3.1 1.3 3.0 11
Dibenzothio~hene 12 5.5 6.9 4.3 3.7 5.1 10 3.3 2.6 3.9 4.3 3.9
4,5-MethYle;Phenanthrene 12 6.0 9.2 4.8 5.5 5.3 15 2.8 3.2 5.1 3.4 5.6
Methylphena threnes 105 46 64 37 29 42 103 18 23 30 13 39
Methyldibe,othiophenes 9.8 4.2 5.9 5.1 3.8 4.9 10 0.91 0.56 1.2 1.4 2.9
Fluoranthene 50 33 45 27 53 35 148 15 24 57 17 63
Pyrene I 40 24 29 16 37 24 111 9.3 15 38 7.7 44
3,6-Dimethylphenanthrene 9.1 3.9 5.4 2.4 2.3 2.8 6.3 1.1 1.3 1.7 1.0 2.1
Benzo[a]f1uotene 7.8 4.2 6.0 4.1 10 16 33 2.0 3.3 7.8 2.2 11

I 4.2 2.1 2.7 2.2 5.7 3.1 16 1.0 0.65 2.3 1.00 3.9Benzo[b]fluorene
Retene I 2.5 0.87 2.2 6.6 1.5 1.0 3.8 0.38 0.55 0.78 0.70 1.5
Benzo[blnaprtho[2,I-d)thiophene NA NA NA 1.6 5.3 2.8 18 0.28 0.45 0.38 1.6 5.9
Cyclopenta[c~]pyrene 2.0 0.67 1.0 0.81 1.4 2.0 2.9 0.81 1.9 5.3 0.97 1.3
Benz[aIantIujacene 7.7 3.2 5.6 3.8 16 7.9 62 2.3 4.1 15 2.0 18
ChrysenelTr~phenylene 16 13 12 9.1 28 13 86 4.0 8.8 27 5.2 34
Naphthacene! 0 0 0 0 0 0 0 0 0 0 1.2 0
Benzo[b+klflroranthene 21 9.8 17 13 44 21 157 6.1 13 31 6.9 60
Benzo[elPyrere 10 5.9 12 6.3 19.0 11 63 3.3 7.7 21 3.3 34
Benzo[a)pyrene 7.2 3.9 6.4 4.7 17 8.8 61 2.5 5.2 17 2.2 24
Perylene I 2.9 3.3 3.7 1.6 5.2 3.0 17 1.1 1.5 5.1 0.84 10
Indeno[I,2,3-

l

cd]pyrene 7.8 4.0 7.2 9.6 30 17 102 3.0 6.8 20 5.7 33
Benzo[g,h,i)p~rylene 7.2 4.2 7.4 5.7 16 9.9 20 3.1 7.2 19 3.08 27
Dibenzo[a,ht'a,c)anthracene 0.78 0.27 0.94 1.4 5.4 2.8 55 0.74 1.7 5.2 0.77 5.3
Coronene 4.7 2.4 5.3 5.6 14 8.6 48 2.1 4.6 9.7 3.3 13

Total PADs 480 251 354 241 439 320 1330 126 184 386 157 528
Volume orp~ecip. (L) 24 6.7 10 10 9.1 8.3 3.8 17 3.0 1.9 8.6 2.1

Icorrespondir Laboratory Blank 4/27/99 4/27/99 4/27/99 6/21/99 6/21199 6/21/99 /21/99 7/13/99 7/13/99 7113/99 8/19/99 9/14/99

S.".g.teT"''' (%)
dl0-Anthrac ne 86% 78% 81% 80% 91% 80%

1

82
%

89% 81% 76% 93% 81%
dl0-Fluoran ene 79% 86% 84% 86% 94% 83% 82% 93% 99% 85% 91% 89%
dl2-BenzO[e)rrene 122% 102% 92% 74% 81% 70% 69% 104% 105% 111% 100% 88%

I

I

I

(r~ U 0 0 (IT) ,
/



94 113 31 320 143 298 330
20 37 38 5.5 13 16 7.7

9/14/99 1113/99 11I3/99 1113/99 114/00 114/00 /6/00

83% 83% 76% 78% 85% 85% 78%
86% 83% 80% 83% 87% 84% 79%
84% 81% 81% 86% 88% 87% 87%

c.,. I
Liberty Science Center Rain PAHs (LS-Precip)
Surrogate Cdrrected Concentrations (ngIL)

. I ILS-Precip LS-Precip LS-Precip LS-Precip LS-Precip L8-Precip L~Precip
PAH 8/12/99 8/30/99 9/15/99 10/9/99 11/2/99 11/25/99 1%/20/99
Fluorene I 5.0 5 1.5 14.0 5 10.7 8
Phenanthrenr' 18 22 5 78 26 61 55
Anthracene 1.0 1.4 0.5 3.1 1.9 3.2 4.0
IMethyUluorene 17 4.8 0 7 1.9 5 3.9
Dibenzothio~hene 1.5 1.9 0.4 8.2 2.4 6.6 5.5

~~:;.~~~::~::::sthrene ~:; ~~ 035 58;~ ~.~ ;6~3 ~.:
Methyldibenzothiophenes 0.69 0.5 0.1 1.31 0.6 2.65 4.2
F1uoranthenJ 10 14 4 38 19 34 40
Pyrene I 5.1 8.2 3 23.6 1.4 23.7 29.2
3,6-Dimethylphenanthrene 0.45 0.9 0.2 3.31 1.2 4.07 3.3
Benzo[a]fluo Iene 1.1 2.0 1 4.7 2.6 5.3 6.8
BenzO[b]fluJene 0.46 0.84 0.4 1.10 1.04 1.76 1.98
Retene I 0.17 0.19 0.0 0.39 0.27 0.83 1.40
Benzo[b]naphtho[2,I-d]thiophene 0.63 0.9 0.4 2.38 1.6 2.37 3.3

~~:~:::::~~~~:ene 0i~51 0~~08 0/ I~~~ ~~88 16.1~ 09~50
ChrYSenerrdr'henylene 2.8 4.8 2 10.4 7.7 11.0 15.9
Naphthacene 0 0.00 0 0.0 0 3.1
Benzo[b+klflroranthene 4.6 8.2 2 16.3 13.7 17.0 23.6
Benzo[e]pyrere 2.9 3.9 I 9.5 7.2 8.4 10.9
BenzO[a]pyrere 1.9 3.1 1 6.5 5.5 6.5 9.4
Perylene 1.4 1.21 0 1.9 1.49 2.5 4.24
Indeno[I,2,3-cd]pyrene 2.7 4.6 2 9.5 8.6 9.8 19.4
Benzo[g,h,i]p~rylene 2.7 3.50 1 6.6 5.53 6.5 9.32
DibenZO[a,hTI ,c)anthracene 0.36 0.52 0.2 0.92 0.69 1.03 1.10
Coronene 1.9 2.0 0 1.0 1.8 2.6 3.2

TotalPAHs I

Volume ofPrecip. (L)
ICorrespondiJg Laboratory Blank

I
Surrogate Recoveries (%.)

dlO-Anthrac~ne
dl0-Fluoran~ene

dl2-Benzo[e]Pyrene

I
I

I



CA• .Fi~d1,Alb .....'v.........1n w..... (FB-XAD)
Surrogate coirected Concentrations (ng)

I FB-XAD
PAH I July-98

Fluorene I 7.1
Phenanthrene

l

30
Anthracene I 2.1

I
IMethylfluor~ne 13
Dibenzothiop~ene 1.7
4,S-Methylen,phenanthrene 2.2
Methylphenanthrenes 69

MethYldibenzr'thiophenes 11
Fluoranthene 22
Pyrene 3.3
3,6-Dimethylphenanthrene 1.8
Benzo[a]fluorfne 8.2
BenzO[b]flUOrlene 0.48
Retene 4.5
Benzo[b]nap~tho[2,1-d]thiophene 1.0
Cyclopenta[c1]pyrene 11
Benz[a]anthracene 0
ChrysenerrrifhenYlene 7.0
Naphthacenel 0
Benzo[b+k]fluoranthene 1.6

I

::::~:~:~:1r: 0.~7
Perylene 0
Indeno[1,2,3-cd]pyrene 0
Benzo[g,h,i]pJrylene 0.37
Dibenzo[a,h+~,c]anthracene 0

Coronene I 0

Total PAHs I I 198
Corresponding Laboratory Blank 7/28/98

:=.::d:..... (%) ,,%
I IdlO-Fluorant,ene 89~

dlO-Benzo[e]pyrene 92~

I

I

crl () o () CO) C:) ()



D.1.

Lower Hudson River Estuary Particulate Phase PAHs (Raritan Bay: RB-QFF)(New York Harbor: NH-QFF)

Surrogate Corrected Concentrations (nglm1

day day day morning afternoon
RB-QFF RB-QFF RB-QFF NH-QFF NH-QFF

PAH 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
Fluorene 0.019 0.0085 0.0046 0.015 0.013
Phenanthrene 0.048 0.11 0.027 0.17 0.11
Anthracene 0.0097 0.015 0.0052 0.024 0.024
1Methylfluorene 0.026 0.020 0.0085 0.029 0.030
Dibenzothiophene 0.0075 0.0074 0.0053 0.012 0.015
4,5-Methylenephenanthrene 0.0061 0.015 0.0027 0.022 0.014
Methylphenanthrenes 0.11 0.14 0.063 0.23 0.12
Methyldibenzothiophenes 0.011 0.027 0.0069 0.024 0.012
Fluoranthene 0.060 0.14 0.024 0.20 0.11
Pyrene 0.054 0.098 0.027 0.14 0.063
3,6-Dimethylphenanthrene 0.010 0.011 0.0055 0.014 0.017
Benzo[a]fluorene 0.016 0.023 0.0061 0.033 0.021
Benzo[b]fluorene 0.0041 0.0072 0.0017 0.013 0.0052
Retene 0.031 0.014 0.019 0.023 0.021
Benzo[b]naphtho[2,1-d]thiophene 0.018 0.013 0.011 0.18 0.019
Cyclopentalcdjpyrene 0.0053 0.0004 0.0012 0.034 0.010
Benz[ajanthracene 0.008 0.025 0.0042 0.046 0.020
Chryseneffriphenylene 0.074 0.089 0.014 0.137 0.048
Naphthacene 0 0 0 0 0
Benzo[b+k]fluoranthene 0.19 0.11 0.033 0.19 0.065
Benzo[e] pyrene 0.13 0.078 0.025 0.12 0.060
Benzo[ajpyrene 0.020 0.035 0.0085 0.054 0.032
Perylene 0.0013 0.0012 0.0019 0.0019 0.0011
Indeno[I,2,3-cdjpyrene 0.080 0.098 0;011 0.053 0.046
Benzo[g,h,i]perylene 0.078 0.050 0.016 0.082 0.031
Dibenzo[a,h+a,cjanthracene 0.0049 0.0082 0.0032 0.028 0.0056
Coronene 0.038 0.025 0.0065 0.040 0.017

Total PAHs 1.1 1.2 0.34 1.9 0.93

Sample Volume (m3
) 304.9 281.2 278.68 203.4 152.88

Corresponding Laboratory Blank 8/6/98 7/17/98 7/24/98 7/19/98 7/19/98

Total Suspended Particulate (J.lg/m1 49.9 56.2 59.6 107 122

Surrogate Recoveries (%)
dl0-Anthracene 79% 74% 81% 74% 78%
d10-Fluoranthene 80% 84% 89% 86% 83%
dl0-Benzo[e]pyrene 83% 95% 92% 93% 90%



",.j
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D.2.

" }

Lower Hudson River Estuary Gas Phas~PAHs (Raritan Bay: RB-PUF)(New York Harbor: NH-PUF)
Surrogate Corrected Concentrations (ng/m1

day day day morning afternoon
RB-PUF RB-PUF RB-PUF NH-PUF NH-PUF r,

PAD 7/5/98 7/6/98 7/7/98 7110/98
~;

7/10/98 '.-/

Fluorene 0.99 0.48 0.37 1.8 4.7
Phenanthrene 4.1 2.3 3.3 14 15
Anthracene 0.0017 0.032 0.12 0.45 0.64
IMethylfluorene 0.67 0.48 2.5 0.69 1.3
Dibenzothiophene 0.32 0.37 0.41 1.5 2.0

'"4,5-Methylenephenanthrene 0.50 0.27 0.32 1.0 1.3 ~;

Methylphenanthrenes 2.8 2.9 11 9.4 10
Methyldibenzothiophenes 0.26 0.31 0.78 1.1 1.7
Fluoranthene 0.82 0.44 0.30 2.6 2.3

rene -(];25 0.28 0.47 1.2 0:88
3,6-Dimethylphenanthrene 0.096 0.12 1.3 0.55 0.31
Benzo[a]fluorene 0.018 0.036 0.12 0.037 0.073

co
'-~

Benzo[b]fluorene 0.0016 0.0087 0.028 0.012 0.061
Retene 0.011 0.024 0.091 0.044 0.059
Benzo[b]naphtho[2,I-d]thiophene 0.010 0.011 0.0091 0.16 0.026
Cyclopenta[cd]pyrene 0 0 0 0 0
Benz[a]anthracene 0.0040 0.0040 0 0 0
Chrysene/Triphenylene 0.010 0.022 0.072 0.065 0.021

., (\
',-J

Naphthacene 0 0 0 0 0
Benzo[b+k]fluoranthene 0.0056 0.0056 0 0 0
Benzo[e]pyrene 0.0019 0.0018 0 0 0
Benzo[a]pyrene 0.0006 0.0006 0 0 0
Perylene 0 0 0 0 0
Indeno[I,2,3-cd]pyrene 0 0 0 0 0
Benzo[g,h,i]perylene 0 0 0 0 0
Dibenzo[a,h+a,c]anthracene 0 0 0 0 0
Coronene 0 0 0 0 0

TotalPAHs 11 8.1 21 35 40
Sample Volume (m3

) 304.9 281.2 278.68 203.4 152.88
Corresponding Laboratory Blank 7110/98 7/30/98 7/10/98 7/17/98 7/18/98

Surrogate Recoveries (%)
dl0-Anthracene 80% 80% 98% 89% 67%
dl0-Fluoranthene 91% 83% 84% 91% 94%
dlO-Benzo[e]pyrene 92% 100% 103% 97% 92%



D.3.
Lower Hudson River Estuary Water Particulate Phase PARs (Raritan Bay: RB-GFF)(New York Harbor: NH-GFF)
Surrogate Corrected Concentrations (ngIL)

day day day morning afternoon
RB-GFF RB-GFF RB-GFF NH-GFF NH-GFF

PAR 7/5/98 7/6/98 7/7/98 7110/98 7/10/98
Fluorene 0.092 0.10 0.089 0.21 0.65
Phenanthrene 0.37 0.33 0.27 0.94 3.3
Anthracene 0.17 0.17 0.12 0.57 2.3
IMethylfluorene 0.10 0.11 0.11 0.16 0.43
Dibenzothiophene 0.056 0.052 0.040 0.15 0.52
4,5·Methylenephenanthrene 0.18 0.13 0.079 0.40 1.4
Methylphenanthrenes 0.82 0.76 0.61 1.5 6.8
Methyldibenzothiophenes 0.083 0.072 0.057 0.20 0.67
F1uoranthene 0.67 0.62 0.37 2.1 6.2
Pyrene 0.62 0.58 0.35 2.3 7.6
3,6-Dimethylphenanthrene 0.068 0.069 0.041 0.21 0.60
Benzo[a]fluorene 0.36 0.38 0.23 1.5 5.5

enzofbltluore .13 0:+5 0.080 0.52 2.2
Retene 0.073 0.079 0.12 0.39 1.3
Benzo[b]naphtho[2,1-d]thiophene 0.021 0.045 0.032 0.13 0.45
Cyclopenta[cd]pyrene 0.042 0.062 0.028 0.23 1.0
Benz[a]anthracene 0.27 0.30 0.17 1.2 4.8
ChrysenelTriphenylene 0.42 0.41 0.24 1.6 5.7
Naphthacene 0.024 0.054 0.033 0.066 0.24
Benzo[b+k]fluoranthene 0.85 0.84 0.52 1.7 I I
Benzo[e]pyrene 0.48 0.47 0.30 1.7 5.2
Benzo[a]pyrene 0.39 0.40 0.27 1.6 5.5
Perylene 0.43 0.46 0.26 1.5 4.3
Indeno[I,2,3-cd]pyrene 0.94 1.0 0.66 2.8 9.3
Benzo[g,h,i]perylene 0.46 0.51 0.35 1.3 4.4
Dibenzo[a,h+a,c]anthracene 0.24 0.25 0.18 0.75 2.2
Coronene 0.24 0.25 0.16 0.75 2.7

TotalPAHs 8.6 8.7 5.8 27 96
Corresponding Laboratory Blank 8/10/98 8/10/98 8/10/98 8/10/98 8110/98
Volume of Water (L) 35 39 49 30 23
Total Suspended Matter (mg CIL) 5.4 5.7 4.2 3.4 9.6

Surrogate Recoveries (%)
dl0-Anthracene 70% 80% 98% 89% 67%
dlO-Fluoranthene 91% 83% 84% 91% 94%
dl0-Benzo[e]pyrene 92% 100% 103% 97% 92%



D.4.
Lower Hudson River Estuary Dissolved Phase PAHs (Raritan Bay: RB-XAD)(New York Harbor: NH-XAD)
Surrogate Corrected Concentrations (ngIL) ."

day day day morning afternoon
'_J

RB-XAD RB-XAD RB-XAD NH-XAD NH-XAD
PAH 7/5/98 7/6/98 7/7/98 7110/98 7110/98

Fluorene 0.76 0.80 0.59 2.2 2.6
Phenanthrene 0.92 2.4 1.9 5.6 5.5
Anthracene 0.21 0.23 0.20 0.86 1.6 p:
IMethylfluorene 0.37 0.59 0.48 1.2 1.3
Dibenzothiophene 0.14 0.33 0.26 0.77 0.76
4,5-Methylenephenanthrene 0.65 0.96 0.58 4.3 6.2
Methylphenanthrenes 0.99 4.3 3.4 9.4 9.0
Methyldibenzothiophenes 0.24 0.92 0.55 1.9 0.99
Fluoranthene 0.45 1.7 0.78 9.7 14 r-
Pyrene 0.40 1.4 0.73 10 16 "'-.../

3,6-Dimethylphenanthrene 0.099 0.43 0.25 1.0 1.0
Benzo[a]fluorene 0.11 0.40 0.19 3.4 5.6
Benzo[b]fluorene 0.029 0.12 0.048 1.2 2.0
Retene 3 0.26 0.19--U:64 0:-62
Benzo[b]naphtho[2,1-d]thiophene 0 0 0 0 0
Cyclopenta[cd]pyrene 0.0013 0.0029 0.0085 0.012 0.080

rc
'-.J

Benz[a]anthracene 0.019 0.065 0.030 0.83 1.6
ChrysenelTriphenylene 0.097 0.24 0.13 1.5 2.4
Naphthacene 0 0 0 0 0
Benzo[b+k]fluoranthene 0.063 0.092 0.055 0.49 0.80
Benzo[e)pyrene 0.060 0.086 0.050 0.310 0.501
Benzo[a]pyrene 0 0 0 0 0

r-.
U

Perylene 0 0 0 0 0
Indeno[1,2,3-cd]pyrene 0 0 0 0 0
Benzo[g,h,i]perylene 0 0 0 0 0
Dibenzo[a,h+a,c]anthracene 0 0 0 0 0
Coronene 0 0 0 0 0

TotalPAHs 5.7 15 10 56 72
Corresponding Laboratory·Blank 7/28/98 7/28/98 7/28/98 7/28/98 7/28/98

Volume of Water (L) 35 39 49 30 23

Surrogate Recoveries (%)
dl0-Anthracene 76% 85% 95% 98% 88%
dl0-Fluoranthene 70% 74% 82% 86% 81%
dl0-Benzo[e]pyrene 70% 81% 99% 108% 96%

--------------



A.1.
Laboratory Blanks Particulate Phase PAHs (LB-QFF)
Surrogate Corrected Concentrations (ng)

LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF
PAH 10/16/97 1115/97 2/16/98 3/5/98 3/11198 3/27/98 5/27/98 6/1198 6/29/98 7/1198 7/15/98
Fluorene Sample 0.092 0.049 0 0.83 0.67 0.29 0.20 0.070 0.13 0.11
Phenanthrene Missing 0.29 0.10 0.12 0.40 1.2 0.60 0.50 0.16 0.23 0.24
Anthracene 0.13 0.050 0.33 0.14 0 0.020 0.040 0.080 0.050 0.12
1Methyltluorene 0.019 0.069 0 0.088 0 0.14 0.16 0.020 0.13 0.15
Dibenzothiophene 0.0090 0.018 0.050 0.13 0.011 0.077 0 0.070 0 0.13
4,5-Methylenephenanthrene 0.0060 O.oIl 0.080 0 0.017 0.050 0.010 0.090 0.060 0.071
Methylphenanthrenes 0.096 0.27 0.010 0.21 0.040 0.56 0.20 0.61 0.56 0.37
Methyldibenzothiophenes 0.022 0.075 0.080 0.040 0.030 0.010 0.020 0.020 0.010 0.15
Fluoranthene 0.052 0.056 0.020 0.090 0.061 0.11 0.061 0.060 0.050 0.23
Pyrene 0.076 0.075 0.013 0.14 0.068 0.12 0.048 0.041 0.029 0.20
3,6-Dimethylphenanthrene O.oI8 0.013 0.022 0.010 0.022 0.090 0.020 0.010 0.022 0.040
Benzo[a]Ouorene 0.016 0.0030 0.021 0.010 0.019 0.010 0.Ql8 0.020 0.020 0.11
Benzo[b]Oulirene 0.0070 0.0090 0.010 0.059 0.030 0.030 0.040 0.034 0.040 0.11
'Retene 0.012 0.047 0.020 0.17 0.090 0.070 0.027 0.13 0.042 0.22
Benzo[b]naphtho[2,1-d]thiophene 0.0035 0.012 O.oI5 0.20 0.013 0.016 0.024 0.020 0.020 0.16
Cyclopenta[cd]pyrene 0.023 0.01l 0.040 0.25 0.037 0.025 0.089 0.039 0.080 0.39
Benz[a]anthracene 0.21 0.014 0.12 0.020 0.030 0.041 0.010 0.031 0.020 0.20
ChrysenelTriphenylene 0.031· O.Qll 0.031 0.042 0.030 0.Q35 0.019 0.030 0 0.19
Naphthacene 0.031 0.0040 0.022 0.077 0.026 0.010 0.10 0.010 0.040 0.11
Benzo[b+k]Ouoranthene 0.059 0.38 0.22 0.050 0.019 0.12 0.Q78 0.11 0.11 0.26
Benzo[e]pyrene 0.017 0.032 0.032 0.060 0.030 0.020 0.080 0.020 0.070 0.10
Benzo[a]pyrene 0.0070 0.068 0.036 0.021 0.01l 0.040 0.069 0.Q38 0.37 0.10
'Perylene 0.0040 0.025 0.023 0.049 0.012 0.039 0.020 0.Q38 0.10 0.18
Indeno[1,2,3-cd]pyrene 0.013 0.20 0.026 0.010 0.011 0.010 0.033 0.065 O.ll 0.0080
Benzo[g,h,i]perylene 0.0040 0.60 0.021 0 0.020 0.014 0.010 O.oI8 0.031 0.028
Dibenzo[a,h+a,c]anthracene 0.020 0.020 0.020 0.020 0.030 0.038 0.040 0.040 0.077 0.089
Coronene 0.0050 0.69 0.010 0.011 0.020 0.040 0.034 0.031 0.060 0.091

TotalPAHs 1.3 2.9 1.4 3.1 2.5 2.6 2.0 1.9 2.5 4.2

Surrogate Recoveries (%)
d10-Anthracene 33% 12% 103% 102% 62% 57% 41% 3% 69% 74%
d1O-Fluoranthene 69% 22% 85% 88% 69% 72% 79% 46% 65% 63%
d10-Benzo[e]pyrene 95% 49% 98% 99% 85% 101% 99% 101% 86% 61%



A.l.
Laboratory Blanks Particulate Phase PAHs (LB-QFF)
Surrogate Corrected Concentrations (ng)

LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF
PAH 7/17/98 7/19/98 7/24/98 8/6/98 9/14/98 9/18/98 9f24/98 10/15f98 10f19f98 114/99 2f9/99

Fluorene 0.030 0.18 0.23 0.36 0.72 0.66 1.2 0.30 0.030 0.11 0.088
Phenanthrene 0.84 0.61 0.45 0.51 1.6 1.3 1.3 0.53 0.49 84 13
Anthracene 0.090 00.030 0 0.11 0.15 0.25 0.030 0.085 0.011 0.19 0.15
IMethylfluorene 0.10 0.068 0.014 0.26 0.65 0.020 0.34 0.011 0.012 0.25 0.20
Dibenzothiophene 0.010 0.017 0.016 0.050 0.10 0.023 0.44 0 0.30 0.029 0.029
4,5-Methylenephenanthrene 0.030 0.022 0.010 0.010 0.23 0.010 0 0.010 0 0.018 0.018
Methylphenanthrenes 0.27 0.160 0.092 0.092 1.0 0.11 0.11 0.063 0.053 0.15 0.15
Methyldibenzothiophenes 0.069 0.011 0.010 0.020 0.49 0.030 0.Q78 0.020 0.093 0.016 0.016
Fluoranthene 0.24 0.100 0.020 0.14 0.17 0.18 0.21 0.14 0.11 0.12 0.12
Pyrene 0.22 0.066 0.030 0.12 0.13 0.080 0.15 0.090 0.087 0.087 0.087
3,6-Dimethy1phenanthrene 0.030 0.038 0.010 0.011 0.030 0.010 0.020 0.011 0.0023 0.036 0.036
Benzo[a]fluorene 0.010 0.032 0 0.010 0.039 0.010 0.012 0.010 0.0024 0.013 0.013
Benzo[b]fluorene 0.010 0.010 0.010 0.010 0.058 0.010 0.013 0.011 0.015 0.012 0.012
Retene 0.080 0.010 0.020 0.051 0.060 0.030 0.036 0.022 0.011 0.88 0.88
Benzo[b]naphtho[2,I-d]thiophene 0.10 0.024 0.020 0.099 0.10 0.017 0.020 0.013 0.015 0.017 0.015
Cyclopenta[cd]pyrene 0.14 0.060 0.050 0.11 0.17 0.018 0.090 0.020 0.013 0.0030 0.029
Benz[a]anthracene 0.17 0.020 0 0.039 0.050 0.019 0.010 0.010 0.0031 0.012 0.012
Chrysenetrriphenylene 0.022 0.039" 0.010 0.11 0.030 0.020 0.020 0 0.0024 0.015 0.015
Naphthacen¢ 0.050 0.159 0.012 0.19 0.18 0.030 0.32 0.040 0.015 0.094 0.094
Benzo[b+k]fluoranthene 0.16 0.030 0.020 0.030 0.13 0.029 0.080 0.010 0.0042 0.062 0.062
Benzo[e]pyrene 0.33 0.052 0.034 0.020 0.040 0.025 0.029 0.019 0.012 0 0
Benzo[a]pyrene 0.32 0.040 0.025 0.039 0.020 0.010 0.13 0.020 0.0042 0.056 0.056
Perylene 0.14 0.027 0.024 0.032 0.020 0.024 0.088 0.010 0.0014 0.018 0.018
Indeno[I,2,3':'cd]pyrene 0.030 0.028 0.020 0.010 0.010 0.010 0.010 0.020 0.0010 0.015 0.015
Benzo[g,h,i]perylene 0 0.012 0.011 0.010 0 0.013 0 0.015 0.0003 0.021 0.021
Dibenzo[a,h.fa,c]anthracene 0.011 0.020 0.020 0.013 0.012 0.010 0.010 0.010 0.0003 0.016 0.016
Coronene 0.041 0.020 0.021 0.010 0.060 0.022 0.011 0.011 0.0001 0.0093 0.0093

TotalPAHs 3.5 1.9 1.2 2.5 6.2 3.0 4.7 1.5 1.3 86 16

Surrogate Recoveries (%)
dl0-Anthracene 73% 87% 66% 77% 6% 89% 69% 76% 74% 103% 92%
dl0-~uoranthene 76% 88% 66% 78% 27% 89% 73% 80% 85% 91% 92%
dlO-Benzo[e]pyrene 101% 100% 72% 100% 111% 87% 92% 95% 90% 106% 103%
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A.l.
Laboratory Blanks Particulate Phase PAHs (LB-QFF)
Surrogate Corrected Concentrations (ng)

LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF
PAH 2/17/99 3/2/99 4/12/99 4121/99 5/18/99 7/18/99 7/28/99 8/3/99 9/24/99 10/4/99

Fluorene 0.12 0.10 0.084 0.18 0.041 0.041 0.23 0.10 0.030 0.42
Phenanthrene 87 65 0.49 0.51 0.57 0.67 2.5 0.81 1.7 3.3
Anthracene 0.23 0.18 0.0093 0.49 0.041 0.006 0.036 0.019 0.033 0.11
1MethylOuorene 0.31 0.24 0.013 0.68 0.032 0.066 0.52 0.023 0.21 0.67
Dibenzothiophene 0.026 0.029 0.0037 0.046 0.Q38 0.048 0.12 0.0049 0.10 0.15
4,5-Methylenephenanthrene 0.018 0,018 0.0079 0.027 0.019 0.021 0.074 0.0064 0.047 0.072
Methylphenantbrenes 0.16 0.15 0.040 0.30 0.11 0.28 1.32 0.032 0.79 1.7
Methyldibenzothiophenes 0.017 0.016 0.015 0,018 0.016 0.0059 0.12 0.0055 0.059 0.094
Fluoranthene 0.13 0.12 0.049 0.21 0.10 0.20 0.23 0.15 0.28 0.25
Pyrene 0.083 0.088 0.050 0.11 0.10 0.081 1.47 0.086 0.26 0.20
3,6-Dimethylphenanthrene 0.042 0.034 0.0063 0.085 0.012 0.023 0.052 0.0042 0.019 0.055
Benzola]fluorene 0.012 0.014 0.0041 0.017 0.020 0.0087 0.0044 0.0033 0.11 0.022
Benzolb]fluorene 0.011 0.012 0.0047 0.016 0.014 0.0076 0.0053 0.0023 0.031 0.011
Retene 1.1 0.83 0.0043 2.4 0.042 0.022 0.013 0.0078 0.018 0.013
Benzo[b]naphtho[2,I-d]thiophene 0.014 0.0081 0.0023 0.031 0.010 0.0060 0.0043 0.024 0.0052 0.0054
Cyclopenta[i:d]pyrene 0.0050 0.0071 0.0080 0.031 0.014 0.0022 0.0032 0.0028 0.0040 0.0050
Benzla]anthracene 0.013 0.012 0.0034 0.024 0.0082 0.0021 0.0030 0.0015 0.022 0.0048
ChrysenerrI'iphenylene 0.017 0.014· 0.0034 0.032 0.0078 0.012 0.24 0.0023· 0.064 0.011
Naphthacene 0.056 0.10 0.0063 0.059 0.25 0.014 0.0031 0.0040 0.011 0.012
Benzo[b+k]!1uoranthene 0.075 0.059 0.0042 0.16 0.0097 0.0031 0.0053 0.0043 0.0089 0.0034
'Benzole]pyr~ne 0 0 0.0074 0.16 0.020 0.17 0.015 0.012 0.012 0.0079
Benzo[a]pyr~ne 0.064 0.054 0.0067 0.132 0.025 0.15 0.013 0.011 0.0084 0.0071
Perylene 0.019 0.017 0.0048 0.036 0.011 0.0019 0.0029 0.0052 0.0046 0.0045
Indeno[I,2,3-cd]pyrene 0.015 0.015 0.015 0.016 0.015 0.0044 0.0091 0.0049 0.011 0.014
Benzo[g,h,i]perylene 0.024 0.020 0.014 0.039 0.0061 0.0087 0.011 0.0027 0.010 0.0072
Dibenzola,h+a,c]antbracene 0.017 0.016 0.0085 0.028 0.0098 0.0045 0.011 0.0027 0.010 0.0090
Coronene 0.0093 0.0093 0.011 0.0075 0.0091 0.0045 0.033 0.0048 0.014 0.046

•
TotaiPAHs. I 90 67 0.87 5.9 1.6 1.9 7.0 1.3 3.8 7.2

Surrogate Recoveries (%)
dl0-Anthracene

I
100% 72% 62% 85% 90% 69% 67% 78% 65% 42%

dl0-F1uoranthene 97% 88% 92% 88% 80% 88% 83% 88% 88% 77%
dlO-Benzol~]pyrene 105% 93% 97% 92% 94% 94% 85% 93% 110% 85%

'"
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A.2. I

LaboratorylBlanks Gas Phase PARs (LB-PUF)
I

Surrogate (forrected Concentrations (ng)

I

PAR i

Fluorene I

Phenanthre~e

Anthracen1
IMethylfluorene
Dibenzothi~phene
4,5.Methyl~nephenanthrene

I

Methylphe~anthrenes

Methyldibenzothiophenes
I

Fluoranthene
I

Pyrene i

3,6-Dimethtlphenanthrene
BenZO[a]flUrrene
Benzo[b]fluorene
Retene I

Benzo[b]na~htho[2,I-d]thiophene
Cyclopenta(cd]pyrene

I
Benz[a]ant~~acene
Chryseneffnphenylene

I
NaphthaceJl.e

I
Benzo[b+k]puoranthene
Benzo[e]pytene

I
Benzo[a]pyrene
Perylene I

Indeno[I,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,ti+a,c]anthracene

I

Coronene I

I

TotalPAH1

Surrogate tiecoveries (%)
dlO-Anthra~ene

- I
dl0-Fluoranthene

I
dl0-Benzo[~]pyrene

I

LJJ.,.PUF
8/16/99

0.093
7.98
0.03
0.25

0.040
0.072

2.2
0.038
0.23
0.25
0.02

0.Q11

0.0055
0.28

0.0081
0.0045
0.0060
0.010

0.0050
0.039
0.033
0.022

0.0053
0.0066
0.0065
0.0058
0.0057

12

81%
91%

100%

LB-PUF
9/7/99

2.1

4.4
0.02
0.40
0.38

0.18
33

0.046
0.30
0.18
0.04
0.11

0.021
0.28
0.23

0.0081
0.0032
0.0043
0.010

0.0020
0.013
0.014

0.0030
0.016
0.011
0.Q15

0.052

42

82%
87%
99%

LB-PUF
9/29/99

1.8
3.2

0.41
0.70
0.24

0.10
2.0

0.19
0.28
0.16
0.16

0.011
0.0081

0.34
0.018
0.019
0.074
0.092
0.012

0.0017
0.0022
0.0019
0.0025
0.042

0.0063
0.23
0.16

10

66%
86%

106%



A.3.
I

Laboratory Blanks PAHs in Precipitation (LB-Precip)

Surrogate Cprrected Concentrations (ng) _
LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip

PAH 6/10/98 9/1198 9/28/98 10/8/98 11/11/98 3/30/99 4/27/99 6/21199 7/13/99 8/19/99

Fluorene ! 0.36 0.099 0.24 0.22 0.42 0.50 0.24 0.19 0.30 1.07

Phenanthre~e 1.1 1.0 1.0 2.9 3.2 6.6 7.0 6.7 66.14 55.24

Anthracene· 0.048 0.23 0.041 0.12 0.42 1.2 0.91 0.64 1.02 7.65

1Methylflu~rene 4.0 1.0 5.0 2.7 3.2 3.0 5.0 3.6 4.03 2.27
Dibenzothiophene 0.13 0.060 0.0010 0.040 0.023 0.030 0.020 0.012 0.09 0.49
4,5-Methyle~ephenanthrene 0.070 0.10 0.062 0.12 0.36 0.16 0.16 0.0060 0.04 0.23
Methylphen~nthrenes 0.91 1.7 0.036 1.1 0.47 0.69 0.72 0.084 0.63 6.87
Methyldibe~zothiophenes 0.048 0.021 0.35 0.0035 0.13 0.025 0.0077 0.010 0.01 0.89
FluorantheJe 0.23 0.41 0.17 0.58 0.34 0.61 0.27 0.22 0.23 0.95
Pyrene i 0.24 0.46 0.11 0.044 0.10 0.49 0.15 0.16 0.09 0.59
3,6-Dimeth~IPhenanthrene 0.049 0.023 0.0056 0.036 0.10 0.14 0.11 0.0049 0.18 0.18
Benzo[a]fluorene 0.0054 0.Q15 0.034 0.017 0.020 0.10 0.012 0.0056 0.02 0.02
BenZO[b]flUprene 0.0094 0.087 0.033 0.016 0.Q15 0.053 0.011 0.0060 0.03 0.01

Retene I 0.099 0.026 0.0070 0.093 0.023 0.15 0.031 0.0597 0.10 0.43
Benzo[b]na~htho[2,I-d]thiophene 0.024 0.023 0.0046 0.026 0.023 0.043 NA 0.060 0.11 0.07
Cyclopenta[cd]pyrene 0.036 0.Q38 0.0043 0.Q37 0.036 0.039 0.Q15 0.0058 0.01 0.Q3
Benz[a]antltracene 0.074 . 0.045 0.0083 0.Q11 0.022 0.068 0.Q15 0.0081 0.Q1 0.05
ChrysenelThphenylene 0.075 0.45 0.Q31 0.068 0.0086 0.047 0.026 0.0061 0.Q1 0.18
Naphthaceqe 0.025 0.020 0.017 0.032 0.017 0.015 0.0029 0.012 0.02 0.04
Benzo[b+k]fluoranthene 0.043 0.95 0.74 0.17 0.0042002 0.24 0.0055 0.017 0.00 0.00

I
0.075 1.6 3.5 0.26 0.014 0.87 0.25 2.9Benzo[e]pyrene 0.05 0.01

Benzo[a]pytene 0.014 0.45 0.21 0.41 0.019 0.033 0.18 0.39 0.Q3 0.00
Perylene I 0.067 0.90 0.97 0.44 0.59 0.86 0.46 2.0 0.Q3 0.00
Indeno[I,2,3-cd]pyrene 0.012 0.055 0.032 0.021 0.098 0.Q35 0.013 0.048 0.03 0.02

I
0.075 0.0085 0.0067Benzo[g,h,i]perylene 0.038 0.024 0.065 0.0061 0.018 0.06 0.01

Dibenzo[a,Jt+a,clanthracene 0.041 0.027 0.023 0.0057 0.0039 0.088 0.0095 0.014 0.03 0.00
Coronene 0.010 0.054 0.0056 0.0099 0.013 0.050 0.0066 0.0038 0.03 0.03

TotalPAH~ 8 10 13 10 10 16 16 17 73 77

Surrogate Recoveries (%)
dl0-Anthr~cene 52% 70% 70% 75% 82% 78% 78% 91% 65% 75%

I
66% 77% 79% 84% 70% 78%dl0-Fluoranthene 77% 85% 83% 82%

dl0-Benzo[~]pyrene 96% 86% 98% 96% 94% 93% 88% 111% 94% 105%

(~
( . ('" ", J o o o )



A.4.
Laboratory Blanks PAHs Particnlate Phase In Water (LB-GFF)
Surrogate Corrected Concentrations (~g) .

PAH
Fluorene
Phenanthrene
Anthracene
IMethylfluorene
Dibenzothiophene
4,S-Methylenephenanthrene
Methylphenanthrenes
Methyidibenzothiophenes
Fluoranthene
Pyrene
3,6-Dimethylphenanthrene
Benzo[a)fluorene
Benzo[b]fluorene
Retene

Benzo[b]naphtho[2,I-d]thiophene Cyclopenta[cd]pyrene
Benz[a]anthracene
ChrysenelTriphenylene
Naphthacene
Benzo[b+k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[I,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,h+a,c]anthracene
Coronene

TotalPAHs

Surrogate Recoveries (%)
dl0-Anthracene
dl0-Fluoranthene
dl0-Benzo[e]pyrene

LB-GFF
8/10/98

0.35
0.75

0.048
0.43
0.16

0.053
0.85
0.15
0.32
0.10
0.12
0.063

o
0.15

o
0.14
o
o
o
o
o
o
o
o
o
o

3.7

86%
83%
101%



A.5.
Laboratory Blanks PARs Dissolved Phase In Water (LB-XAD)
Surrogate Corrected Concentrations (ng).

PAR

Fluorene
Phenanthrene
Anthracene
1Methylfluorene
Dibenzothiophene
4,5-Methylenephenanthrene
Methylphenanthrenes
Methyidibenzothiophenes
Fluoranthene
Pyrene
3,6-Dimethylphenanthrene
Benzo[a]fluorene
Benzo[b]fluorene
Retene
Benzo[b] naphtho[2,1-d]thiophene Cyclopenta[cd]pyrene

Benz[a] anthracene
Chrysene/Triphenylene
Naphthacene
Benzo[b+k]fluoranthene

Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[,1 ,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,h+a,c]anthracene

Coronene

Total PARs

Surrogate Recoveries (%)
d10-Anthracene
d10-Fluoranthene
d10-Benzo[e]pyrene

LB-XAD
7/28/98

7.1
30
2.1
13
1.7
2.2
69
11
22
3.3
1.8
8.2

0.48
4.5
11
o

7.0
o

1.6
o

0.87
o
o

0.37
o
o

197

70%
67%
76%

;0
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IB.1. I

Matrix Sp~es Particulate Phase PAHs (M8-QFF)
Surrogate qorrected Concentrations (ng)

!

PAH

Fluorene I

Phenanthrene
I

Anthracene I

1Methylflu~rene
Dibenzothiophene
4,5-Methylebephenanthrene
Methylphe~nthrenes
MethyldibeJkothiophenes

!

Fluorantherie
I

Pyrene i

3,6-Dimeth~lphenanthrene

Benzo[a]fluorene
Benzo[b]flu~rene

I
Retene I

Benzo[b]na*htho[2,1-d]thiophene
Cyclopenta[~d]pyrene

Benz[a]ant~acene
ChryseneITrlphenylene
Naphthacen~
Benzo[b+k]fluoranthene

IBenzo[e]pYljene
Benzo[a]py~ene

Perylene !
I

Indeno[1,2,3-cd]pyrene
Benzo[g,h,i]~erylene
Dibenzo[a,hjra,c]anthracene
Coronene I

!

I

CorreSpOnd~g Laboratory Blank

Surrogate ~lcoveries(%)
d10-Anthracene
d10-FluoraJthene

. !

dlO-Benzo[¢]pyrene

M8-QFF
3/11/98

81.92%
87.82%
91.73%
93.62%
81.43%
99.09%
88.36%

NA
87.07%
85.40%
78.90%
84.04%
80.44%
86.86%
86.45%
86.27%
82.32%
103.59%

NA
77.35%
78.41%
81.99%
84.11%
69.15%
70.14%
69.88%
68.44%

3/11/98

95%
90%
73%

MS-QFF
6/1/98

29.18%
36.86%
33.48%
36.26%
32.84%
40.89%
29.76%

NA
33.43%
36.62%
38.94%
31.52%
26.55%
24.81%
23.34%
22.16%
24.98%
31.71%

NA
35.61%
40.32%
32.09%
34.77%
35.26%
38.07%
37.23%
39.02%

6/1/98

33%
36%
43%

MS-QFF
7/1/98

35.37%
36.75%
34.25%
29.05%
25.07%
44.02%
43.08%

NA
60.41%
62.89%
66.29%
65.59%
66.22%
64.32%
67.98%
68.76%
61.07%
54.84%
. NA
65.19%
85.26%
77.25%
75.68%
82.00%
82.87%
84.17%
87.60%

7/1/98

30%
67%
85%

MS-QFF
7/28/98

Sample
Missing

7/28/98

MS-QFF
9/14/98

54.11%
43.86%
48.82%
40.24%
40.26%
49.40%
61.83%

NA
74.10%
84.66%
97.80%
91.23%
88.76%
86.04%
91.00%
91.75%
85.86%
84.17%

NA
81.94%
87.33%
89.80%
89.67%
104.26%
97.13%
92.55%
80.68%

9/14/98

49%
90%
102%

MS-QFF
9/24/98

10.01%
14.17%
14.10%
14.53%
7.81%
13.27%
13.01%

NA
22.84%
20.92%
14.40%
31.75%
30.36%
26.32%
26.50%
26.54%
27.80%
37.96%

NA
58.00%
52.21%
49.36%
49.74%
66.90%
50.81%
53.74%
57.94%

9/24/98

22%
28%
59%

MS-QFF
10/19/98

68.22%
72.78%
76.05%
81.20%
79.57%
45.02%
62.26%

NA
77.94%
78.47%
75.74%
57.83%
59.82%
67.98%
69.45%
70.24%
36.69%
74.67%

NA
61.64%
81.27%
67.34%
66.75%
129.17%
57.88%
47.95%
31.99%

10/19/98

79%
76%
79%

MS-QFF
2/17/99

78.94%
87.70%
83.12%
82.81 %
86.48%
83.16%
91.39%

NA
91.41%
92.90%
86.61%
88.68%
84.86%
95.76%
95.69%
87.69%
88.84%
100.31%

NA
97.93%
102.91%
96.32%
1OQ.43%
72.70%
97.73%
92.46%
89.14%

2/17/99

85%
90%
101%

MS-QFF
7/28/99

13.01%
81.35%
71.84%
75.04%
77.42%
77.01%
57.00%
77.42%
85.95%
84.83%
82.38%
85.78%
82.96%
87.87%
84.14%
6.55%
74.19%
86.85%
6.79%
80.45%
87.70%
42.50%
28.75%
49.28%
73.89%
79.30%
74.11%

7/28/99

66%
82%
85%

MS-QFF
10/4/99

70.14%
82.74%
72.77%
75.53%
82.80%
74.76%
72.36%
82.80%
84.91%
85.57%
77.69%
85.28%
80.05%
89.11%
94.18%
12.37%
8Q.48%
89.72%
0.00%
87.35%
89.64%
68.69%
47.61%
58.39%
72.37%
67.99%
67.91%

10/4/99

69%
87%
94%

).



B.2.
I

Matrix Spikes Gas Phase PARs (MS-PUF)
Surrogate C~rrectedConcentrations (ng)

MS-PUF MS-PUF MS-PUF MS-PUF MS-PUF Ms-PUF MS-PUF MS-PUF MS-PUF MS-PUF MS-PUF
PAR 3/10/98 3/25/98 7/2/98 7/12/98 7/15/98 7/18/98 8/31/98 2/15/99 3/8/99 7/27/99 9/9/99

Fluorene i 50.41% 68.84% 44.34% 69.78% 77.66% 73.52% 40.13% 2.71% Vial Broke 82.76% 59.96%I

Phenanthrene 51.22% 76.01% 59.70% 76.75% 81.19% 72.59% 36.47% 10.44% Sample 53.97% 72.05%
I

49.84% 84.47% 58.76% 67.70% 82.66% 72.64% 27.19% 16.05% Lost 84.90% 67.01%Anthracene i

IMethylfluorene 44.96% 80.91% 53.53% 72.07% 96.44% 75.05% 40.15% 15.13% 82.77% 67.26%
I

87.46% 58.84% 49.27% 88.93% 31.59% 1.38%Dibenzothiophene 35.58% 55.39% 70.19% 53.97%
4,5-MethyleJephenanthrene 45.86% 89.75% 55.77% 69.52% 84.07% 69.01% 43.96% 21.11% 85.14% 69.35%

I
55.92% 84.65% 56.72% 73.32% 89.99% 75.63% 59.59% 40.81% 85.31% 77.85%Methylphenanthrenes

Methyldibe~othiophenes NA NA NA NA NA NA NA NA 70.19% 53.97%
Fluoranthen~ 51.13% 80.01% 56.28% 81.72% 81.87% 68.10% 79.58% 39.87% 82.48% 70.36%
Pyrene I 50.29% 80.65% 56.63% 83.01% 84.34% 69.94% 78.59% 39.80% 81.46% 71.19%
3,6-Dimethylphenanthrene 64.26% 94.32% 73.18% 86.33% 97.71% 73.14% 98.37% 39.83% 82.81% 70.11%
Benzo[a]f1u,rene 40.00% 83.98% 60.73% 68.40% 94.52% 63.23% 83.46% 40.60% 79.54% 73.04%
Benzo[blf1u~rene 41.34% 74.40% 65.24% 62.35% 83.58% 62.53% 82.60% 39.08% 82.84% 66.62%
Retene I 53.08% 80.01% 55.68% 66.70% 109.24% 57.08% 86.12% 14.01% 81.78% 72.64%I

Benzo[blna~hthO[2,I-d]thiOPhene 59.33% 96.66% 59.72% 85.92% 99.89% 78.12% 85.92% 36.12% 87.96% 82.10%
CycIopenta[cdlpyrene 62.92% 97.56% 65.57% 85.55% 107.80% 76.81% 81.93% 31.00% 65.62% 80.36%

I 54.99% 83.40% 65.91% 85.80% 88.70% 78.02% 88.70% 37.83% 63.99% 72.72%Benz[a]anthtacene
ChrysenelT~PhenYlene 59.22% 90.63% 57.37% 84.16% 93.09% 76.83% 73.99% 39.51% 85.45% 73.65%

I NA NA NA NA NA NA NA NA 86.19% 39.22%Naphthacen~

Benzo[b+k]f1uoranthene 47.30% 96.67% 78.62% 82.87% 87.93% 66.58% 74.94% 39.73% 91.47% 75.44%
I

51.47% 88.07% 79.32% 88.15% 98.11% 83.32% 94.41% 42.47% 84.33% 80.63%Benzo[e]pyrrne
Benzo[a]pyrFne 42.01% 84.63% 69.04% 84.82% 110.00% 69.31% 93.92% 41.61% 81.81% 76.85%
Perylene I 55.39% 92.21% 79.59% 90.98% 128.73% 77.05% 91.47% 42.05% 84.46% 73.60%
IndenO[1,2,3tCd]pyrene 58.83% 94.03% 73.39% 92.68% 103.18% 77.94% 102.63% 40.62% 90.02% 62.64%
Benzo(g,h,i]perylene 52.36% 93.98% 75.14% 75.03% 96.65% 63.72% 90.62% 39.86% 90.55% 71.30%
Dibenzo[a,h-ta,clanthracene 43.51% 92.69% 53.15% 95.29% 92.90% 61.95% 95.80% 40.21% 78.46% 70.87%
Coronene ! 59.55% 98.09% 70.31% 83.15% 68.31% 68.60% 89.63% 38.97% 80.02% 60.27%

i
I

I

Correspon~g Laboratory Blank I 7/27/99 9/9/99
!

I
Surrogate R¢coveries (%)

dlO-Anthra~ene 54% 85% 57% 77% 89% 73% 42% 25% 94% 70%
dlO-~luoran~hene 56% 89% 65% 81% 98% 78% 82% 40% 82% 74%
dl0-Benzo[e]pyrene 58% 103% 77% 94% 96% 92% 92% 43% 86% 83%
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B.3.
Matrix Spikes PAHs GFIF (MS-GFF)
Surrogate Corrected Concentrations (ng) _

PAH

Fluorene
Phenanthrene
Anthracene
1Methylfluorene
Dibenzothiophene
4,5-Methylenephenanthrene
Methylphenanthrenes
Methyldibenzothiophenes
FIuoranthene
Pyrene
3,6-Dimethylphenanthrene
Benzo[a]t1uorene
Benzo[b]t1uorene
Retene
Benzo[b]naphtho[2,1-d]thiophene
Cyclopenta[cd]pyrene
Benz[a]anthracene
ChrysenelTriphenylene
Naphthacene
Benzo[b+k]t1uoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,h+a,c]anthracene
Coronene

Corresponding Laboratory Blank

Surrogate Recoveries (%)
dlO-Anthracene
dlO-FIuoranthene
dlO-Benzo[e]pyrene

MS-GFF
9/28/98

70.84%
67.39%
72.87%
68.50%
72.52%
71.96%
72.87%

NA
76.67%
76.04%
83.15%
88.98%
90.70%
77.27%
87.22%

NA
108.26%
107.37%
104.46%
108.76%
66.20%
68.05%
61.36%
64.60%
64.40%
61.86%
65.61%

74%
91%
64%



B.4.
Matrix Spikes PARs XAD (MS-Precip)
Surrogate Corrected Concentrations (~g) .

PAR

Fluorene
Phenanthrene
Anthracene
IMethylfluorene
Dibenzothiophene
4,5-Methylenephenanthrene
Methylphenanthrenes
Methyldibenzothiophenes
Fluoranthene
Pyrene
3,6-Dimethylphenanthrene
Benzo[a] fluorene
Benzo[b]fluorene
Retene
Benzo[b]naphtho[2,1-d]thiophene
Cyclopenta[cd]pyrene
Benz[a]anthracene
ChrysenelTriphenylene
Naphthacene
Benzo(b+k] fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,h+a,c] anthracene
Coronene

Total PARs
Corresponding Laboratory Blank

Surrogate Recoveries (%)
dlO-Anthracene
dlO-Fluoranthene
dlO-Benzo[e]pyrene

MS-XAD
9/28/98

Sample
Missing

, ,,,
J \J



I

C.l. I

Field Bla~Particulate Phase PAHs (FB-QFF) (passive 4days)

Surrogate Cbrrected Concentrations (ng)

I NB NB NB NB NB NB NB NB NB NB NB

FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF

PAH 10/6/97 10/17/97 10/28/97 1113/97 11125/97 1/12198 1/23/98 7/7/98 7/10/98 10/19/98 2122199

Fluorene I
4.65 0.22 1.1 0.060 0.45 Sample 0.46 0.11 20 0 0.28

Phenanthrene 2.37 0.93 0.26 0.22 2.0 Missing 1.4 0.29 13 0.67 3.0

Anthracene i 0.322 0.21 0.15 0.13 0.076 0.090 0.13 0.99 0 0.043
I 0.761 0.57 0.29 0.21 1.2 0.089 0.28 0.98 0.023 0.026IMethylfluorene

Dibenzothiophene NQ NQ NQ 0.11 0.28 0.12 0.16 0.56 0.095 0.029

4,5-Methyle,ephenanthrene 0.323 0.29 0.35 0.23 0.13 0.17 0.28 0.66 0.052 0.096

Methylphenlnthrenes 0.389 1.3 2.4 0.36 1.1 1.0 0.85 0.98 0.78 1.5
Methyldiberlzothiophenes NQ NQ NQ 0.22 0.13 0.16 0.23 0.56 0.12 0.27

Fluoranthe~e 0.154 0.87 0.19 0.58 1.1 0.66 0.52 0.29 0.097 3.9

Pyrene I 0.249 2.5 0.24 0.42 0.95 0.22 0.48 0.14 0.16 2.9
I

3,6-Dimethy~phenanthrene 0.52 0.20 0.65 0.26 0.11 0.26 0.22 0.14 0.014 0.021

Benzo[a]flu~rene 0.287 0.34 0.34 0.12 0.12 0.12 0.23 0.48 0.088 0.24

Benzo[b]fluorene 0.089 0.12 0.13 0.13 0.026 0.15 0.16 0.41 0.012 0.023

Retene ! 0.87 1.5 0.52 0.41 0.15 0.24 0.54 0.47 0.098 0.24
Benzo[b]nadhtho[2,I-d]thiophene 0.24 0.49 0.13 0.099 0.035 0.046 0.14 0.12 0.0069 0.021

I 0.11 0.053 NQ 0.23 0.034 0.69 0.23 0.18 0.046 0.051Cyclopenta[cd]pyrene
I 0.454 0.50 0.28 0.092 0.11 0.18 0.56 0.35 0.057 0.15Benz[a)anthracene

ChrYSenelT~iphenYlene 0.854 0.77 0.69 0.24 0.37 0.28 0.28 0.30 0.36 1.0

Naphthacenf 0.064 0.080 0.040 0.045 0.010 0.040 0.050 0.033 0.040 0.097
Benzo[b+k]quoranthene 0.211 0.19 0.87 0.33 0.66 0.94 0.52 0.46 1.2 3.2

::::~:~:;t::
0.751 0.74 0.56 0.19 0.51 0.72 0.60 0.34 0.29 1.7
0.483 0.53 0.28 0.21 0.25 0.67 0.36 0.42 0.30 0.063

Perylene I 0.19 0.16 0.11 0.16 0.025 0.25 0.31 0.21 0.017 0.035
Indeno[I,2,3icd]pyrene 0.268 0.60 0.35 0.32 0.037 0.16 0.26 1.0 0.013 0.021
Benzo[g,h,i]perylene 0.107 0.64 0.38 0.32 0.31 0.33 0.54 0.35 0.82 2.4

DibenzO[a,hfa,c]anthracene 0.19 0.16 0.39 0.35 0.010 0.23 0.33 0.54 0.015 0.022

Coronene I 0.272 0.29 0.26 0.30 0.19 0.30 0.30 0.85 0.26 0.77

TotalPAHs i I 15 14 11 6.4 10 10 8.9 45 5.6 22
Corresponding Laboratory Blank 10/16/97 11/5/97 1115/97 3125/198 2/16/98 3/27/98 7/15198 7/15198 2/9199 4/21199

I

:;~~::.~t:::eries (%)

I
36% 82% 70% 83% 79% 85% 82% 59% 100% 67%

- I
92% 101% 100% 91% 92% 84% 87% 57% 92% 71%dl0-Fluoranthene

dl0-Benzo[e]pyrene 101% 102% 100% 97% 100% 89% 90% 38% 88% 84%
I
I



i
I

C.l. I
Field Blanks Particulate Phase PAHs (FB-QFF)
Surrogate C6rrected Concentrations (ng)

I SH SH SH SH SH SH SH LS LS LSI
I

I

FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF
PAH I 1/29/98 2/10/98 6/22/98 7/7/98 7/11198 10/19/98 2113/99 7/7/98 7/10/98 2/22/99

Fluorene I 4.3 0.84 0.19 0.060 1.0 0.50 0.14 3.7 2.0 0.41
Phenanthre~e 13 0.94 0.56 0.23 0.85 3.2 1.9 11 11 1.3

Anthracene I 2.2 0.32 0.15 0.13 0.23 0.36 0.062 0.23 0.32 0.022
IMethylfluorene 6.1 0.46 0.29 0.21 0.78 0.020 0.029 3.6 1.3 0.014
Dibenzothio~hene 9.3 0.32 0.45 0.22 0.12 0.14 0.0043 0.12 0.48 0.25
4,S-Methylertephenanthrene 3.4 0.45 0.22 0.13 0.21 0.068 0.021 0.35 0.50 0.039

I 8.3 0.56 0.65 0.64 0.84 1.0 0.24 0.74 2.2 0.59Methylphenanthrenes
MethyldibeJ:othiophenes 4.8 0.12 0.13 0.28 0.16 0.18 0.013 0.32 0.60 0.087·
F1uoranthen~ 31 0.12 0.011 0.012 0.23 0.41 0.81 0.36 2.1 0.18
Pyrene

I
24 0.56 0.13 0.11 0.089 0.28 0.41 0.35 1.7 0.17

3,6-Dimethylphenanthrene 3.0 0.23 0.064 0.23 0.58 0.016 0.0080 0.22 0.30 0.012
Benzo[a]flu+ene 4.8 0.33 0.078 0.36 0.29 0.13 0.0059 0.36 0.29 0.017
Benzo[b]fluorene 2.0 0.32 0.05 0.12 0.23 0.016 0.0050 0.34 0.11 0.0085

Retene l 12 0.89 0.58 0.33 0.72 0.14 0.0067 0.56 0.35 0.047
Benzo[b]na~ tho[2,I-d]thiophene 1.2 0.10 0.14 0.10 0.21 0.085 0.0041 0.13 0.10 0.0088
Cydopenta[cd]pyrene 1.6 0.020 0.012 0.13 0.19 0.032 0.073 0.088 0.16 0.014
Benz[a]antJJ.acene 7.0 0.52 0.4 0.42 0.32 0.081 0.0088 0.37 0.28 0.0087
ChrySenern~PhenYlene 15 0.12 0.41 0.56 0.41 0.53 0.0062 0.38 0.44 0.026
Naphthacen~ 0.27 0.29 0.87 0.34 0.54 0.056 0.0065 0.062 0.020 0.016
Benzo[b+k]~uoranthene 16 0.23 0.24 0.27 0.32 1.6 0.23 0.52 0.87 0.016
Benzo[e]pyr~ne 13 0.88 0.35 0.4 0.31 0 0.13 0.45 0.91 0.18

I 10 0.33 0.35 0.56 0.53 0.11 0.11 0.44 0.69Benzo[a]pyrene 0.15
Perylene I 3.5 0.35 0.20 0.06 0.092 0.020 0.012 0.36 0.19 0.0041
IndenO[I,2,3rd]pyrene 12 0.45 0.31 0.69 0.61 0.013 0.012 0.67 0.36 0.0056
Benzo[g,h,i] erylene 11 0.41 0.32 0.23 0.63 1.2 0.011 0.60 0.32 0.019
Dibenzo[a,h+a,c]anthracene 3.4 0.92 0.35 0.39 0.59 0.018 0.0086 0.65 0.56 0.015

Coronene I 6.2 0.54 0.23 0.38 0.37 0.39 0.012 0.32 0.22 0.0060

TotalPAHs I I 229 12 7.7 7.6 11 11 4.3 27 28 3.7
Corresponding Laboratory Blank 2/16/98 3/11/98 7/1/98 7/17/98 7/24/98 2/9/99 4/12/99 7/19/98 8/6198 4/21/99

Surrogate Rfcoveries (%)
78% 82% 91% 73% 64% 100% 64% 3% 84% 71%dlO-Anthra~ene

dl0-Fluoranthene 90% 83% 93% 77% 77% 87% 82% 43% 87% 72%
I

dl0-Benzo[e!pyrene 94% 55% 81% 93% 95% 92% 82% 100% 98% 80%
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C.l. I

Field BlankS Particulate Phase PAIls (FB-QFF)

S........... tn-uted C••, ......... (dol

PAIl I

Fluorene I

Phenanthrene

Anthracenel
lMethylfluo ene
Dibenzothio~hene

I
4,5-Methylerephenanthrene
Methylphenrnthrenes
MethyldibeiF°thiophenes
Fluoranthene
Pyrene I

3,6-Dimeth1Iphenanthrene
Benzo[a[fluorene

I
BenzO[b)flUrrene
Retene
Benzo[b[na htho[2,1-d)thiophene
CYclopenta[fd)pyrene
Benz[a)anthracene
Chrysenerr~iphenylene
NaPhthacen~
BenzO[b+k)?uoranthene

BenzO[e)pyr,ene
Benzo[a]py ene
Perylene
Indenoll,2,~-cd)pyrene

Benzolg,h,i)perylene
Dibenzo,a,hr' a,c)anthracene
Coronene

Total PAIls I

Corresponding Laboratory Blank

Surrogate ~ecoveries (%)
dlO-Anthracene

• I

dlO-Fluorarithene
IdlG-Benzole)pyrene

I

NH
FB-QFF
7/10/98

Sample
Missing



C.2. I

Field Blanks Gas Phase PAHs (FB-PUF)
Surrogate CJrrected Concentrations (ng)

I NB NB NB NB NB NB NB NB NB NB SH
i

FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF
PAH I 10/17/97 10/28/97 1113/97 11125/97 12118/97 1/12/98 7/7/98 7/10/98 10/19/98 2122199 1/29198
Fluorene I 0.12 0.72 Sample 1.6 0.81 1.5 0.42 0.71 0.55 0.83 7.8

IPhenanthrene 0.23 1.3 Missing 2.3 1.2 2.1 1.1 0.77 1.4 5.1 11
Anthracene I 0.24 0.31 1.0 0.36 0.49 0.10 1.1 0.059 0.085 0.41
IMethylfluot

l
ene 0.39 0.43 0.41 0.53 0.35 1.9 4.3 0.77 1.1 5.1

Dibenzothio~hene 0.090 0.009 0.28 0.26 0.62 0.53 1.2 0.089 0.11 3.1
4,5-MethYle±Phenanthrene 0.48 0.93 0.63 0.17 0.32 0.043 0.89 0.64 0.63 0.89
Methylphen threnes 0.51 0.53 0.40 0.31 0.30 0.42 0.86 29 48 2.1
MethyldibeJothiophenes 0.09 0.067 0.62 0.29 0.090 0.031 0.85 0.045 0.050 2
FluoranthenJ 0.12 1.2 0.85 0.76 0.55 1.5 2.3 0.50 0.68 1.3

Pyrene ~ 0.12 1.5 0.75 0.69 0.46 1.0 1.7 0.27 0.41 1.1
3,6-Dimethyl henanthrene 0.44 0.82 0.67 0.33 0.049 0.099 0.16 0.10 0.068 1.3
Benzo[a)fluorene 0.22 0.11 0.42 0.61 0.14 0.12 0.68 0.027 0.031 0.49

i 0.14 0.10 0.42 0.52 0.065 0.11 0.43 0.015 0.015 0.21Benzo[b)fluorene
Retene I 0.088 0.43 0.27 0.22 0.28 0.16 0.82 0.19 0.19 0.58
Benzo[b)naphtho[2,I-d)thiophene 0.027 0.037 0.054 0.12 0.045 0.42 0.33 0.02 0.058 0.045
CycIopenta[Jd)pyrene 0.0082 0.016 0.18 0.22 0.10 0.53 0.59 0.022 0.024 0.093
IBenz[a)anth~acene 0.11 0.30 0.37 0.34 0.35 0.10 0.35 0.020 0.021 0.73
ChrysenelTriphenylene 0.028 0.21 0.19 0.53 0.39 0.18 0.22 0.028 0.038 0.65
NaphthacenJ 0.0037 0.26 0.23 0.45 0.17 0.030 0.12 0.0098 0.014 0.20

i .
0.024 0.30 0.72 0.21 0.73 0.34 0.40 0.0075 0.015 0.61Benzo[b+k)~uoranthene

Benzo[e)pyr~ne 0.19 0.21 0.40 0.66 0.55 0.52 0.53 0.14 0.14 0.44
Benzo[a]pyrene 0.11 0.21 0.36 0.43 0.33 0.50 0.50 0.15 0.15 0.47
Perylene I 0.17 0.32 0.26 0.32 0.23 0.42 0.35 0.034 0.033 0.54
IndenO[I,2,31cd]pyrene 0.11 0.23 0.29 3.4 0.20 0.18 0.55 0.017 0.023 0.39
Benzo[g,h,i]llerylene 0.30 0.53 0.28 0.31 0.33 0.48 0.92 0.017 0.020 0.37..........I·..t~l=tb"' .... 0.12 0.62 0.45 0.53 0.35 0.77 0.68 0.043 0.065 0.75
Coronene 0.18 0.44 0.27 0.48 0.46 0.71 0.86 0.012 0.018 0.39

TotaIPAHs: I 4.7 12 15 15 12 13 23 34 58 43
correSPOndirg Laboratory Blank 1119197 3/10/98 3/18/98 2/16198 7/15198 7/15198 11/24/98 3/8199 2/16198

Surrogate R~coveries(%)
dl0-Anthrac~ne 75% 86% 89% 66% 75% 100% 102% 97% 63% 78%
dl0-Fluoranlhene 87% 89% 91% 83% 83% 71% 71% 81% 71% 88%
dlO-Benzo[elpyrene 86% 97% 93% 90% 91% 60% 55% 73% 84% 92%

L' ( \
J C) J "

\
ill)
'-hl../ ( ) )



C.2. I

Field Blanksi Gas Phase PAHs (FB-PUF)
Surrogate C~rrectedConcentrations (ng)

I SH SH SH SH SH SH LS LS LS NH
!,

FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUFI

PAH
I

2/10/98 6/22/98 7/7/98 7/11198 10/19/98 2/13/99 7/7/98 7110/99 2/22/99 7/10/98!

Fluorene 2.6 0.18 1.4 0.66 1.2 2.4 0.34 0.67 0.28 Sample
Phenanthrerte 2.6 1.1 3.0 1.4 3.6 6.8 0.97 2.0 1.6 Missing
Anthracene I 0.22 0.080 0.20 0.26 0.078 0.12 0.27 0.34 0.033
IMethylfiuotene 1.5 0.29 1.5 0.88 0.87 1.1 0.71 0.58 0.46
Dibenzothiophene 0.20 0.28 0.57 0.58 0.090 0.092 0.32 0.46 0.070
4,5-Methyle~ephenanthrene 0.74 0.48 0.40 0.21 0.51 0.26 0.18 0.28 0.64

! 0.54 1.2 1.2 1.9 4.3 5.3 0.92 2.2 27Methylphenanthrenes
Methyldibe~othiophenes 0.32 0.24 0.37 0.95 0.035 0.016 0.47 0.24 0.040
Fluoranthen~ 0.52 0.37 0.26 0.53 0.42 1.2 0.35 0.39 0.40
Pyrene I! 0.72 0.25 0.16 0.48 0.39 0.50 0.21 0.23 0.27

I
3,6-Dimethylphenanthrene 0.13 0.19 0.32 0.63 0.11 0.13 0.094 0.23 0.14

::::~:~::~~:::
0.070 0.099 0.58 0.29 0.072 0.16 0.32 0.68 0.023
0.15 0.27 0.58 0.22 0.013 0.0087 0.29 0.58 0.014

Retene ! 1.8 0.59 0.86 0.56 0.19 0.18 0.77 0.84 0.19
Benzo[b]na~htho[2,I-d]thiophene 0.022 0.11 0.099 0.021 0.041 0.018 0.014 0.075 0.020

! 0.035 0.30 0.14 0.087 0.020 0.017 0.015 0.092 0.020Cyclopenta[cd]pyrene
Benz[a]anthtacene 0.044 0.61 0.35 0.35 0.020 0.021 0.45 30 0.019
Chrysenerrriphenylene 0.053 0.58 0.31 0.39 0.026 0.022 0.43 0.24 0.019

! 0.032 0.52 0.22 0.16 0.0094 0.0084 0.062 0.16 0.0061Naphthacenl,!
Benzo[b+k]tluoranthene 0.040 0.61 0.45 0.25 0.048 0.13 0.16 0.49 0
Benzo[e)pyrtne 0.26 1.0 0.56 0.14 0.16 0.20 0.44 0.61 0.15

I

Benzo[a)pyrene 0.19 0.70 0.62 0.22 0.13 0.10 0.42 0.59 0.14
Perylene I 0.12 0.57 0.51 0.27 0.029 0.020 0.67 0.22 0.034
Indeno[I,2,3tcd)pyrene 0.40 0.37 0.44 0.42 0.015 0.011 0.74 0.64 0.011
Benzo[g,h,i)~erylene 0.22 0.27 0.34 0.29 0.019 0.025 0.36 0.63 0.013
Dibenzo[a,hfa,c) anthracene 0.29 0.37 0.52 0.58 0.034 0.017 0.57 0.74 0.021
Coronene ! 0.17 0.31 0.43 0.35 0.0093 0.0045 0.47 0.85 0.0051

!

I

TotalPAHs! I 14 12 16 13 12 19 11 45 32
Correspondfug Laboratory Blank 2/16/97 7/2/98 7/18/98 7/17/98 11/24/98 3/8/99 7/8/98 7/17/98 3/8/99

!

Surrogate R~coveries(%)

dl0-Anthracrne 84% 68% 87% 71% 75% 80% 82% 78% 72%
dl0-Fluoranthene 81% 76% 85% 78% 88% 83% 88% 80% 82%

I
dlO-Benzo[e)pyrene 87% 84% 100% 97% 90% 89% 96% 102% 92%

I

I

I,



C.3.
Field Blank PAHs Particulate Phase In Water (FB-GFF)
Surrogate Corrected Concentrations (ng) _

PAH

Fluorene
Phenanthrene
Anthracene
IMethylfluorene
Dibenzothiophene
4,5-Methylenephenanthrene
Methylphenanthrenes

_Methyldibenzothiophenes
Fluoranthene
Pyrene
3,6-Dimethylphenanthrene
Benzo[a]fluorene
Benzo[b]fluorene
Retene
Benzo[b]naphtho[2,1-d]thiophene
Cyclopenta[cd]pyrene
Benz[a]anthracene
ChrysenelTriphenylene
Naphthacene
Benzo[b+k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,h+a,c]anthracene
Coronene

Total PAHs
Corresponding Laboratory Blank

Surrogate Recoveries (%)
dlO-Anthracene
dlO-Fluoranthene
dlO-Benzo[e]pyrene

FB-GFF
July-98

0.35
0.75

0.048
0.43
0.16

0.053
0.85
0.15
0.32
0.10
0.12
0.063

o
0.15
0.087

o
0.14
o
o
o
o
o
o
o
o
o
o

3.8
8110/98

86%
83%
101%



.;---'-. C.4.

Field Blank PARs Dissolved Phase In Water (FB-XAD)
Surrogate Corrected Concentrations (ng) .

PAR

Fluorene
Phenanthrene
Anthracene
I Methylfluorene

Dibenzothiophene
4,S-Methylenephenanthrene
Methylphenanthrenes
Methyldibenzothiophenes
Fluoranthene
Pyrene
3,6-Dimethylphenanthrene
Benzo[a]fluorene
Benzo[b]fluorene
Retene
Benzo[b]naphtho[2,I-d] thiophene
Cyclopenta[cd]pyrene
Benz[a]anthracene
ChrysenelTriphenylene
Naphthacene
Benzo[b+k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1 ,2,3-cd]pyrene
Benzo[g,h,i]perylene
Dibenzo[a,h+a,c] anthracene
Coronene

Total PARs
Corresponding Laboratory Blank

Surrogate Recoveries (%)
dlO-Anthracene
dlO-Fluoranthene
dlO-Benzo[e]pyrene

FB-XAD
July-98

7.1

30
2.1

13
1.7 .
2.2

69

11
22

3.3
1.8
8.2

0.48

4.5
1.0

11
o

7.0
o

1.6
o

0.87
o
o

0.37
o
o

198
7/28/98

80%

89%
92%



A.t. New Brunswick Partlculate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pglm1 r--
duplicate duplicate duplicate duplicate CJ

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB·QFF NB-QFF NB-QFF
Congener 10/8197 1019197 10112197 10/13197 10115197 10/16197 10121197 10128197 10129197 10129197 11/2/97 11/2/97 11/6197 11112/97

18 0.75 0.89 0.71 0.90 2.9 0.60 0.91 0.46 1.1 0.54 0.33 0.28 1.2 0.78

17+15 0 0.48 0.42 0.22 0 0.21 0.24 0.19 0.27 0.28 0.18 0.20 0.23 0

16+32 0 0 0 0 0 0 0.40 0.33 0.50 0.72 0.50 0.39 0.74 0

31 0.38 0.64 0.32 0.26 0.41 0.89 0.86 0.55 0.94 0.57 0.53 0.51 0.83 0.98

28 0.58 0.96 0.57 0.44 0.096 0.36 0.52 0.33 0.59 0.63 0.30 0.32 0.48 0.54

21+33+53 0.72 0.92 0.62 0.60 0 0.31 0.48 0.23 0.49 0.44 0.41 0.44 0.74 0

22 1.1 0.59 0.35 0.47 0 0.13 0.28 0 0 0.53 0.26 0.22 0.45 0
r--c

45 0 0 0 0 0.096 0.027 0.088 0.048 0 0.13 0 0 0 0

52+43 0.34 0.42 0.20 0.25 0 0.11 0.20 0.11 0.074 0.21 0.12 0.12 0.38 0.69

49 0.14 0.18 0.14 0 0 0.15 0.17 0.11 0.24 0 0.065 0.15 0.16 0

47+48 0 0 0.82 0 0 0.084 0.22 0.085 0.12 0.13 0.057 0.084 0.25 0

44 2.4 1.8 1.7 1.8 0 1.3 1.2 0.81 1.1 1.9 0.71 1.0 4.1 15

37+42 0 0 0 0 0 0 0 0 0 0 0 0 0 0

41+71 0 0 0 0 0 0.11 0.16 0.058 0 0.13 0 0.037 0.18 0.30

64 0.25 0.22 0 0 0 0.15 0.20 0.11 0.20 0.37 0.15 0.13 0.39 0.38

40 0 0 0 0 0 0 0 0 0 0 0 0 0 0

74 0 0 0 0 0 0.13 0.27 0.12 0.22 0 0.24 0.13 0.81 0

70+76 0 0.36 0.20 0.27 0 0.27 0.60 0.20 0.24 0.30 0.12 0.10 0.65 0.44

66+95 1.0 1.2 0.92 1.1 5.4 0.52 0.29 0 0.80 0.84 0.64 0.55 3.0 2.8

91 0 0 0 0 0.18 0.029 0.049 0.020 0.11 0.038 0.045 0.046 0.19 0.35

56+60+89 1.1 0 0 0 0 0 0 0 0 0.70 0.053 0.020 0.80 0.94

92+84 0.38 0 0 0 0 0 0 0 0 0.67 0 0.11 2.1 0.62

101 0.29 0.19 0.18 0.14 0 0.21 0.41 0.16 0.53 0.25 0.15 0.17 1.2 1.6

83 0 0 0 0 0 0 0 0 0 0 0.035 0 0 0

97 0 0.12 0.12 0.095 0 0.075 0.12 0.042 0.10 0.10 0.033 0.0048 0.23 0.49

87+81 0.21 0.17 0.14 0.12 0 0.19 0.21 0.12 0.43 0.18 0.093 0.13 0.36 1.3

85+136 0 0 0 0 0 0.040 0.11 0 0.043 0 0.052 0.011 0.29 0.47

110+77 0.46 0.51 0.39 0.30 0.47 0.40 0.51 0.19 0.45 0.39 0.21 0.15 1.4 2.5

82 0 0.057 0.058 0 0.23 0 0.034 0.016 0 0 0.028 0.020 0.17 0.29

151 0.061 0.12 0.049 0 0.21 0.016 0.057 0.033 0.085 0.083 0.032 0.015 0.27 0.20

135+144+\47+124 0.23 0.24 0.079 0.12 0 0.021 0.10 0.048 0.20 0.073 0.061 0 0.21 0.12

149+\23+\07 0.37 0.54 0.28 0.13 0 0.30 0.31 0.16 0.39 0.40 0.10 0.096 0.83 1.1

118 0.22 0.19 0.15 0.084 0 0 0.38 0.17 0.46 0.36 0.14 0.093 0 1.8

146 0 0 0 0 0 0.066 0.11 0.073 0.14 0 0.027 0.028 0.15 0

153+132 0.093 0.12 0.11 0.069 0 0.60 0.96 0.55 0.82 0.97 0.14 0.18 1.6 1.8

105 0 0 0 0 0 0 0 0 0 0 0 0 0 1.4

141 0.091 0.15 0.12 0 0 0.062 0.11 0 0.17 0.11 0.034 0.020 0.35 0.55

137+176+130 0 0.093 0 0.24 0 0.019 0 0.013 0 0.072 0 0 0 0

163+138 0.56 0.67 0.71 0.39 0 0 0.89 0.53 1.3 0.82 0.23 0.23 2.5 2.0

178+129 0 0.057 0.053 0 0 0 0.052 0 0.30 0.067 0 0.032 0.28 0

187+182 0.15 0.30 0.31 0.18 0 0.16 0.21 0.15 0.40 0.33 0.10 0.12 0.55 0.38

183 0 0.24 0.22 0 0 0.11 0.13 0.082 0.25 0.17 0.051 0.071 0.42 0.23

185 0 0.064 0 0 0 0.037 0.Q28 0.019 0.078 0.042 0.033 0.037 0.092 0.16

174 0.17 0.20 0.20 0.14 0 0.11 0.17 0.098 0.28 0.27 0 0.057 0.55 0

177 0.11 0.37 0.25 0.13 0 0.055 0.094 0.049 0.078 0.12 0 0.021 0.38 0
\-./

202+171+\56 0 0 0 0 0 0 0.078 0.066 0.090 0 0.0081 0 0.15 0

180 0.28 0.42 0.51 0.14 0 0.30 0.48 0.34 1.1 0.75 0.21 0.17 1.6 0.98

199 0 0 0 0 0 0 0.014 0.014 0 0.053 0 0 0.087 0

170+190 0.60 0.40 0.50 0.26 0 0.19 0.30 0.16 0.35 0.67 0.\1 0.048 0.66 0.082

198 0 0 0 0 0 0.012 0.0087 0.0090 0.010 0 0.0039 0 0 0

201 0.35 0.25 0.26 0.22 0 0.22 0.27 0.19 0.76 0.47 0.10 0 0.80 0

203+196 0.25 0.31 0.29 0.23 0 0.32 0.30 0.27 0.80 0.56 0.14 0.10 0.87 0

195+208 0.30 0 0 0.21 0 0.25 0.13 0.12 0.21 0.35 0.041 0.030 0.11 0

194 0 0.051 0.047 0 0 0.15 0.11 0.067 0.26 0 0.14 0.11 . 0.61 0

206 0.36 0.19 0.23 0.32 0 0 0.19 0.13 0 0.35 0 0 0.19 0 v

Total PCBs 14 15 12 9.8 9.9 9.3 14 7.6 17 17 7.0 6.8 34 42

Homologue Group
3 3.5 4.5 3.0 2.9 3.4 2.5 3.7 2.1 3.9 3.7 2.5 2.4 4.6 2.3

4 5.3 4.1 3.9 3.4 5.5 2.9 3.4 1.7 3.0 4.7 2.2 2.4 11 21

5 1.6 1.2 1.0 0.74 0.88 0.95 1.8 0.71 2.1 2.0 0.80 0.73 5.9 II

6 1.4 1.9 1.4 0.94 0.21 1.1 2.5 1.4 3.0 2.5 0.63 0.56 5.9 5.7

7 1.3 2.1 2.0 0.86 0 0.96 1.5 0.90 2.8 2.4 0.51 0.56 4.5 1.8

8 0.90 0.61 0.60 0.66 0 0.96 0.91 0.73 2.1 1.4 0.44 0.24 2.6 0

9 0.36 0.19 0.23 0.32 0 0 0.19 0.13 0 0.35 0 0 0.19 0

Correspoodlng Laboratory Blank 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 3/5/98 3/5/98 2/16/98 3127/98

Total Suspended Particulate (f1g/m1 NA NA NA NA NA NA NA NA NA NA 22.9 21.7 43.7 35.4

Surrogate Recoveries (%)
#65 96% 93% 100% 100% 112% 109% 93% 115% 156% 113% 102% 98%
#166 &9% &5% 90% 91% 103% 126% 101% 127% 124% 137% 111% 121%

-------------------- --------- --------------- -------.:...~



A.l. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pglm')

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 11/18/97 11/24/97 11130/97 1116197 12112/97 12/18197 12/24/97 12130197 1/5/98 1/11/98 1/17/98 1123/98 1/29/98 2/4/98

18 1.2 0 0 0 0.23 0 0.24 0.74 0 1.0 0.54 0 0 0

17+15 0.13 0 0.17 0 0.046 0.12 0.060 0.15 0 0.44 0.034 0 0 0

16+32 0 0.61 0.37 0.60 0.75 0 0.28 0.51 0 0 0.60 0 0 0

31 0.62 0.50 0.77 0.21 0.46 0.65 0.31 0.51 0.44 1.4 0.29 0.11 0.19 0.60

28 0.33 0.24 0.39 0.23 0.37 0.39 0.20 0,24 0.27 0.69 0.18 0.019 0.054 0.48

21+33+53 0 0.24 1.1 0 0.27 0.66 0.21 0.39 0 1.3 0,52 0 0 0.19

22 0 0 0 0 0 0 0 0.44 0 0.74 0 0 0 0

45 0 0 0 0 0 0 0 0 0 0.58 0 0 0 0

52+43 0 0,52 0.28 0 0 0.64 0.11 0.38 0.41 1.5 0 0 0 0

49 0 0 0.089 0,070 0 0,053 0.084 0.20 0 0.75 0.28 0 0 0

47+48 0 0,64 0.20 0 0.33 0.28 0.49 0.88 0 1.6 0.31 0 0 0

44 2.8 0.25 0.81 1.3 0.65 4.1 0.71 0.74 4.2 3.3 2.0 0,25 0.49 0.38

37+42 0 0 0 0 0 0 0 0 0 0.29 0 0 0 0

41+71 0 0.066 0 0 0.064 0 0.027 0.10 0 0.73 0.12 0.083 0 0,20

64 0.32 0.26 0.31 0,21 0.22 0,39 0.12 0.17 0.31 0.68 0.20 0.055 0.30 0.18

40 0 0.27 0 0 0 0.75 0.15 0 0,41 0 0.17 0.077 0 0

74 0 0.84 0.88 0 0,67 0 0.40 0.22 0 0.48 0.47 0.11 0 0

70+76 0.22 0.44 1.0 0.46 0.27 0.53 0.20 0.47 0.47 2.3 0.83 0.14 0.40 0.46

66+95 1.6 1.4 3.1 0 1.7 2.5 I.S 1.9 2.1 6.6 2.3 0.93 1.8 2.2

91 0.21 0 0.22 0 0.099 0 0 0.30 0 0.59 0.86 0.18 0.84 0

56+60+89 0,36 0.31 0.84 0 0.14 0.45 0.22 0 0 0.74 0.42 0.17 0.67 0

92+84 0 0.34 1.7 0 0,34 0 0.25 0.25 2.3 1.8 0 0 0.44 0

101 0.54 0.29 1.8 0 0.51 0.78 0.45 0.72 0.80 2,8 1.5 0.43 0.68 1.1
83 0 0 0.17 0 0 0 0.049 0 0 0.17 0 0 0 0

97 0.31 0.13 0.43 0.099 0.14 0,23 0.12 0.18 0.31 0.59 0.46 0.12 0.23 0.28

87+81 0,62 0.44 0.63 0.44 0.36 0.46 0.36 0.55 0.46 1.1 1.7 0.50 0.65 0.63

85+136 0.29 0.11 0.27 0.19 0.089 0.13 0.074 0.17 0 0.52 0.56 0.16 0.22 0.20

110+77 1.6 0.76 2.4 0.70 0.66 1.2 0.70 0.94 1.3 3.1 2.5 0.71 1.3 1.6

82 0.18 0.062 0.28 0.13 0.099 0 0.084 0.094 0.11 0.33 0.25 0.084 0.13 0,17

151 0.20 0,063 0.25 0.18 0.069 0,11 0.060 0.11 0 0.44 0.27 0.085 0.19 0.25

135+144+147+124 0.055 0.061 0.35 0 0.10 0.18 0.057 0.063 0.066 0.44 0,20 0.13 0.34 0.13

149+123+107 0.93 0.28 0.98 0.27 0.36 0.73 0.33 0.46 0,60 1.5 1.2 0.37 0.81 1.0

118 1.6 0.46 1.9 0 0.49 1.3 0.44 0.55 0 2.4 2.1 0.53 1.2 1.5

146 0.26 0.056 0 0 0.055 0 0.050 0.12 0.071 0 0.38 0.049 0 0.27

153+132 1.8 0.63 1.9 0.90 0.67 1.9 0.69 0.58 1.3 2.4 2.4 0.62 1.4 1.9

105 0 0 0 0 0 0 0 0 0 0 0 0 0 0

141 0.49 0.12 0.32 0 0,13 0.41 0.090 0.13 0.24 0.63 0.48 0.18 0.22 0.50

137+176+130 0 0 0 0 0 0 0 0 0 0 0 0 0 0

163+138 3.3 0.69 3.8 0.54 0.73 0 0,89 0.58 2.6 2.9 2.9 0.94 1.6 3.0

178+129 0 0 0.41 0 0 0 0 0 0 0.37 0 0 0.23 0

187+181 0.90 0.23 0.54 0,29 0.22 0.88 0.25 0.19 0.40 0.69 0.6g 0.28 0.53 0.75

183 0.36 0.12 0,45 0 0.13 0.51 0.12 0.064 0.28 0.40 0.38 0.11 0.27 0.49

185 0.12 0.052 0.12 0.082 0.047 0.19 0 0.033 0 0.091 0 0.D38 0.060 0

174 3.2 0.15 0.75 0 0.16 0.67 0.,16 0.084 0.53 0.47 0.50 0.21 0.39 0.79

177 0.33 0 0.40 0 0.080 0.24 0.089 O.oI8 0.17 0.26 0.28 0.094 0.21 0.56

202+171+156 0 0 0.22 0 0 0 0.029 0 0 0,16 0.075 0.011 0.017 0.044

180 1.5 0.23 2,3 0.32 0,45 I.S 0.39 0.19 1.5 0,96 0.98 0.40 0.86 1,8

199 0 0.028 0.080 0 0 0.17 0 0 0.16 0 0 0 0.066 0

170+190 0.60 0.10 0.99 0.16 0.16 0.52 0.16 0.049 0.57 0.36 0.34 0.15 0.35 0.75

198 0 0 0 0 0.0060 0 0,0065 0 0 0.015 0.0080 0,0079 0.011 0.015

201 1.2 0.15 1.3 0.068 0.32 1.3 0.24 0.11 1.2 0.63 0.69 0.75 0.57 0.76

203+196 1.0 0.17 1.6 0 0.27 1.2 0.26 0.12 1.3 0.58 0,66 0.23 0.56 0.90

195+208 0.22 0.022 0.35 0 0.066 0.23 0.025 0 0.33 0 0.11 0.040 0.084 0,26

194 0 0 0,67 0 0,096 0.64 0,10 0 0.50 0.20 0.25 0.086 0 0

206 0.40 0 0.46 0 0.10 0 0 0 0.33 0 0.26 0 0.17 0.11

Total PCBs 30 12 38 7.4 13 27 12 15 26 52 32 9.5 18 24

Homologue Group
3 2.3 1.6 2.8 1.1 2.1 1.8 1.3 3.0 0.72 5.9 2.2 0.13 0.24 1.3

4 5.2 5.0 7.5 2.0 4.1 9.8 4.0 5.1 7.9 19 7.1 1.8 3.6 3.4

5 5.3 2,6 9.8 1.6 2.8 4.1 2.5 3.7 5.3 13 10.0 2.7 5.7 5.4

6 7.0 1.9 7.6 1.9 2.1 3.3 2.2 2.0 4.9 8.3 7,8 2.4 4.6 7.1

7 7.0 0.89 6.0 0.85 1.2 4.6 1.2 0.63 3,4 3.6 3.1 1.3 2.9 5.1

8 2.4 0.37 4.3 0,068 0.76 3.5 0.66 0.22 3,4 1.6 1.8 1.1 1.3 2.0

9 0,40 0 0.46 0 0.10 0 0 0 0.33 0 0.26 0 0.17 0.11

Corresponding Laboratory Blank 3/27/98 3/5/98 2/16/98 3127/98 3/5/98 2/16/98 3/5/98 3/5/98 2/16/98 3/5/98 3/5/98 3/25/98 3/11/98 2/16198

Total Suspended Particulate (Ilglm') 55.4 15.7 52.2 19.9 29.5 57.8 24.8 12.0 1.8 30.0 31.5 7.2 29.4 24.5

Surrogate Recoveries (0/0)
#65 106% 129% 101% 108% 91% 99% 96% 111% 94% 102% 119% 102% 101% 110%

#166 127% 111 % 104% 111% 95% 110% 99% 108% 108% 110% ]08% 108% 101% 106%

---- --- ---------------- ---- ---



A.1. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pglm1

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 2/10/98 2/16198 2/22/98 2128/98 3/6/98 3/12/98 3/18/98 3124/98 3130198 4/5198 4111198 4117198 4/23198 4/29/98

18 0 0.98 0 0 0 0.55 0 0.50 1.3 0.28 0.36 0.34 0.18 0.72

17+15 0 0.057 0 0 0 0 0 0 0.032 0 0.27 0.016 0 0
16+32 0 0 0 0 0 0 0 0 0 0 1.1 0 0 0

31 0.80 0.32 0.20 0 0 0.52 0.25 0 0.53 0.90 0 0.40 0 0.36

28 0.60 0.17 0.12 0.080 0 0.22 0.11 0.38 0.25 0.31 0 0.23 0 0.36

21+33+53 0 0 0 0 0.13 0.78 0 0.66 0 0.36 0 0 0 0.46
'"22 0 0.22 0.14 0 0 0 0 0 0 0.34 2.5 0 0 0 >d

45 0 0 0 0 0 0 0 0 0.15 0 0.44 0 0 0

52+43 0.46 0.40 0.23 0 0 0.30 0 0 0.25 0.26 0 0.19 0 0.11

49 0 0.21 0.10 0 0 0 0 0 0.13 0.19 0.88 0 0 0.17

47+48 0 0.100 0.079 0.071 0.12 0 0 0 0 0 0 0 0 0

44 27 0.34 0.22 0.12 0.13 0.29 0.28 0.29 0.23 0.24 0 0.11 0.040 0.23
37+42 0 0.24 0.055 0.036 0 0.071 0.12 0.098 0 0 0 0 0 0

41+71 0.90 0.16 0.20 0.15 0.21 0.049 0.081 0.17 0.15 0.10 0.54 0 0 0

64 0.80 0.15 0.12 0.068 0.15 0.14 0.11 0.24 0.11 0.13 0.40 0.22 0.34 0

40 1.1 0 0 0 0 0 0.058 0.19 0.18 0.18 0.61 0.12 0 0

74 0 0.28 0.25 0.25 0.39 0.15 0.28 0.37 0 0 0 0 0 0

70+76 0.81 0.46 0.26 0.16 0.17 0.39 0.28 0.63 0 0 0.15 0 0.16 0
66+95 5.3 1.9 2.0 1.2 2.6 2.4 1.6 3.4 0 0 2.5 0 0.33 0.95

91 2.0 0.16 0.14 0 0.080 0.29 0.24 0.44 0.17 0.10 0.44 0 0.0092 0

56+60+89 3.1 0.53 0.37 0.26 0.30 0.65 0.38 0.96 0 0.41 0.59 0 0.42 0.79

92+84 0 1.1 0 0 0.32 0.38 0.41 0.65 0 0.51 0.92 0 0.34 0

101 2.7 0.68 0.54 0.34 0.41 0.69 0.75 1.0 0.44 0.84 0.88 0.30 0.41 0.49

83 0 0 0 0 0 0 0 0 0 0 0.18 0 0.022 0

97 1.3 0.18 0.15 0.081 0.11 0.19 0.19 0.25 0.13 0.17 0.20 0.060 0.045 0.21

87+81 2.8 0.29 0.36 0.15 0.19 0.52 0.35 0.35 0.084 0.32 1.0 0.12 0.092 0 'j
85+136 1.1 0.22 0.17 0.077 0.070 0.17 0.28 0.19 0.14 0.20 0.36 0.13 0 0.50

110+77 5.4 0.94 0.82 0.51 0.46 0.92 1.1 1.5 0.66 0.97 1.2 0.36 0.50 1.4

82 0.81 0.15 0.12 0.074 0.053 0.091 0.19 0.21 0.091 0.13 0.12 0.10 0.034 0.066

151 0.76 0.12 0.17 0.072 0.13 0.15 0.13 0.35 0.16 0.17 0.25 0.18 0.050 0.19

135+144+147+124 0.37 0.15 0.12 0.049 0.12 0.12 0.10 0.089 0 0.12 0.091 0.048 0 0.19

149+123+107 3.2 0.46 0.52 0.25 0.34 0.63 0.62 0.85 0.37 0.50 0.58 0.26 0.30 0.48

118 5.7 0.77 0.66 0.36 0.35 0.73 0.88 0.90 0 0 0.57 0 0 0

146 0 0.063 0.061 0.025 0.025 0.080 0.075 0.14 0.041 0.069 0 0 0 0

153+132 6.1 0.77 0.95 0.45 0.50 0.86 0.95 0.86 0.52 0.65 0.82 0.20 0.28 0.35

105 0 0.39 0 0.21 0.17 0 0 0 0.19 0 0.28 0 0 0.12 '/

141 1.5 0.17 0.24 0.099 0.11 0.33 0.30 0.28 0.088 0.13 0.21 0 0.065 0.062

137+176+130 0 0 0 0 0.084 0 0 0 0 0 0 0 0 0

163+138 10 1.4 1.7 0.76 0.87 1.2 1.7 1.6 0.65 0.86 1.3 0.31 0.37 0.60

178+129 0.74 0.15 0.19 0 0 0 0.19 0.Q78 0 0 0.13 0 0 0

187+182 1.6 0.22 0.38 0.19 0.21 0.30 0.41 0.34 0.15 0.24 0.35 0.11 0.083 0.12

183 1.0 0.14 0.23 0.076 0.10 0.15 0.19 0.22 0.071 0.11 0.21 0 0.13 0.14

185 0.27 0.041 0.059 0.023 0.038 0.050 0.057 0 0.037 0.Q28 0 0 0 0.039

174 7.7 0.22 0.42 0.13 0.18 0.23 OJI 0.27 0.095 0.17 0.26 0.062 0.042 0.11

177 1.0 0.14 0.29 0.070 0.11 0.081 0.18 0.054 0.082 0.15 0.27 0 0.085 0

202+171+156 0.15 0.011 0 0.0036 0.0045 0.0099 0.024 0 0 0.0055 0.23 0 0 0.0087

180 3.4 0.61 1.0 0.36 0.50 0.48 0.74 0.68 0.32 0.47 0.72 0.15 0.25 0.38

199 0 0 0 0 0.060 0 0 0 0.17 0.066 0 0.079 0 0.13

170+190 1.8 0.31 0.44 0.16 0.17 0.18 0.29 0.38 0.21 0.17 0.35 0.10 0.21 0.20

198 0 0.0053 0.0030 0 0.0048 0 0 0 0 0.0050 0 0 0 0

201 2.5 0.36 0.41 0.21 0.27 0 0.87 0.39 0.21 0.22 0.24 0.066 0.097 0.23

203+196 2.4 0.40 0.53 0.25 0.32 0.26 0.59 0.44 0.28 0.22 0.36 0.13 0.13 0.26

195+208 0.50 0.099 0.13 0.073 0.061 0.070 0.12 0.080 0.050 0.043 0.069 0 0.026 0.039

194 0 0.23 0 0 0 0 0 0 0 0.053 0.13 0 0 0

206 0.19 0.18 0 0.20 0 0.13 0.34 0.21 0.12 0 0.069 0 0 0.11 "J

Total PCBs 108 18 IS 7.6 II 16 16 21 8.8 II 23 4.4 5.0 11

Homologue Group
3 1.4 2.0 0.52 0.12 0.13 2.1 0.48 1.6 2.1 2.2 4.3 0.99 0.18 1.9

4 40 4.5 3.8 2.2 4.1 4.4 3.1 6.2 1.2 1.5 6.1 0.63 1.3 2.3

5 22 4.9 3.0 1.8 2.2 4.0 4.4 5.5 1.9 3.3 6.1 1.1 1.5 2.8

6 22 3.2 3.8 1.7 2.2 3.4 3.8 4.2 1.8 2.5 3.3 1.00 1.1 1.9

7 17 1.8 3.0 1.0 1.3 1.5 2.4 2.0 0.96 1.3 2.3 0.42 0.80 0.98

8 5.5 1.1 1.1 0.53 0.72 0.34 1.6 0.91 071 0.62 1.0 0.27 0.25 0.66

9 0.19 0.18 0 0.20 0 0.13 0.34 0.21 0.12 0 0.069 0 0 0.11

Corresponding Laboratory Blank 3/11/98 3/11/98 3/11/98 3/11198 3/11/98 3127/98 3/27/98 3127/98 5/27/98 6/1/98 6/29198 5127/98 6/1/98 5/27198

Tot.1 Suspended P.rllcul.te (l1g/m') 68.0 29.2 23.0 22.8 21.5 19.6 18.8 30.0 60.9 13.9 22.9 27.4 25.3 88.1

Surrogate Recoveries (%)
#65 '104% 100% 92% 8S % 100% 106% 86% 96% 99% 93% 99% t01 % 93% 100%
#166 126% 107% 113% 106% 119% 121% 103% 100% 112% 101 % 98% 106% 103% 103%

----- ------ ---------------------------------- __5~



AI. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pglm')
day night

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 515198 5111/98 5117/98 5123/98 5/29/98 614198 6110/98 6/16/98 6/22/98 6/25/98 6/26/98 6/26/98 6/28/98 7/4198

18 2.7 0.31 0.35 0.18 4.9 1.3 1.5 0.77 1.2 3.2 0.10 0.22

17+15 0.11 0.013 0.037 0 0.91 0.71 0.75 0.12 0.31 1.1 oms 0

161-32 0 0 0 0 0.63 3.6 4.7 1.0 3.7 0 0.49 0

31 1.8 0.40 0.80 0.67 3.0 0.98 1.6 0 0 0 0 0

28 0.85 0.20 0.27 0.18 1.1 0.80 1.2 0.35 0 1.3 0 0

21+33+53 2.0 0 0 0.29 3.7 0 4.7 1.00 1.9 2.3 0 0

22 0 0 0.65 0 8.0 2.5 8.0 1.6 3.7 5.8 0.51 0.059

45 0 0 0.30 0 0.49 0.42 0 0.11 0 0 0 0

52+43 0.37 0.13 0.20 0.68 2.8 0 1.8 0.75 0 0 0 0

49 0.37 0.15 0.37 0 1.4 1.4 0.61 0.12 0.28 0.73 0.46 0.18

47+48 0 0 0 0 0.52 1.8 0 0.31 0 0 0 0

44 8.6 0.10 0.20 0 0.84 1.00 1.2 0.076 0 1.1 0 0.073

37+42 0.22 0 0 0 2.1 0 0 0.040 0 0 0.14 0.11

41+71 0.98 0 0.086 0 0.92 0.59 1.6 0.14 0.75 0.55 0.15 0.12

64 0.83 0.21 0,33 0 0.25 1.0 0.59 0.11 0.52 1.1 0 0.052

40 0 0 0 0 0.80 2.1 0.58 0.075 1.4 2.6 0 0

74 0 0 0 0 1.7 0 0 0.16 0 0 0 0

70+76 0 0 0 0 0.71 0 0 0.39 0 0 0 0.15

66+95 0 0 0 0 8.3 3.8 4.8 3.1 0 11 0 0.58

91 0.17 0 0.038 0 1.4 0.38 0.051 0.11 0.46 0.72 0.027 0.041

56+60+89 1.2 0.37 0 0 2.2 0 0 0.35 0 0 0 0.046

92+84 0 0.41 1.0 0 1.7 1.9 0 0.94 0 5.3 0.27 0.29

101 0.63 0.43 0.98 0.62 2.9 0.97 1.8 0.82 0.39 0.58 0.35 0.41

83 0.15 0 0 0 0.47 0.21 0.18 0.081 0.18 0.13 0.099 0.035

97 0.48 0.096 0.20 0.17 0.50 0.26 0.52 0.20 0 0 0.038 0.11

87+81 0.69 0.10 0.061 0 1.2 0.36 0.80 0.37 0.55 0.84 0 0.15

85+136 0.17 0.31 0 0 2.2 0.37 0.41 0.38 1.1 2.0 0 0.12

110+77 2.5 0.47 1.5 1.0 4.0 1.3 1.8 1.2 1.1 1.9 0 0.39

82 0.58 0.078 0.097 0.055 0.35 0.18 0 0.089 0 0 0.026 0.014

151 0.47 0.12 0.34 0.23 0.88 0.43 0.69 0.12 0.53 1.2 0.060 0.051

135+144+147+124 0.40 0.088 0.32 0.19 0.27 0 0 0.084 0 0 0.064 0

149+123+107 I.S 0.30 0.70 0.52 2.0 0.73 1.4 0.48 0.79 1.1 0.27 0.40

118 0 0 0 0 1.6 0.71 0 0 0.45 0.33 0.15 0.26

146 0.10 0.047 0 0.029 0 0 0 0.11 0 0 0 0.058

153+132 1.9 0.30 0.64 0.53 2.3 0.80 0.88 0.87 0.36 0.82 0 0.28

lOS 0 0 0 0 1.0 0.27 0 0 0 0 0 0.086

141 0.49 0.057 0.13 0.17 0.56 0.20 0.25 0.14 0.12 0.22 0 0

137+176+130 0 0 0 0 0 0 0 0 0 0.58 0 0

163+138 3.5 0.53 0.96 0.66 3.2 1.2 1.4 1.3 0.62 1.3 0.43 0.47

178+129 0 0 0 0 0 0 0 0 0 0 0 0

187+182 0.62 0.15 0.23 0.19 0.81 0.29 0.24 0.17 0.19 0.49 0.14 0.072

183 0.47 0.12 0.38 0.15 0.60 0.16 0.27 0.10 0 0 0.15 0

185 0.12 0 0.052 0.037 0 0 0 0 o. 0 0 0

174 1.4 0.11 0.18 0.14 0.72 0.24 0.16 0.089 0.10 0.13 0.040 0.065

177 0.65 0 0 0.12 0.52 0.22 0.19 0.082 0 0.078 0.049 0

202+171+156 0 0.0029 0.024 0 0.22 0 0 0 0.018 0.026 0 0

180 2.3 0.35 0.56 0.34 1.6 0.63 0.45 0.23 0.24 0.32 0.22 0.14

199 0.10 0.069 0 0 0 0 0.013 0 0 0 0 0

170+190 1.7 0.17 0.37 0.26 1.3 0.30 0.34 0.25 0.24 0.60 0.049 0.093

198 0 0.0049 0.0073 0 0 0 0 0 0 0 0 0

201 2.2 0.15 0.30 0.22 0.27 0.24 0.16 0.063 0.15 0.19 0.061 0.086

203+196 1.8 0.18 0.37 0.24 1.4 0.38 0.21 0.069 0.22 0.40 0.093 0.086

195+208 0.42 0.064 0.098 0.019 0.21 0.12 0.092 0 0.064 0.10 0 0.024

194 2.1 0 0 0 0.71 0.23 0.15 0.046 0.14 0.17 0.046 0.045

206 1.1 0.049 0.25 0.087 0.64 0.12 0.13 0.029 0.14 0.14 0.076 0.047

Total PCBs 49 6.6 13 8.0 81 35 46 19 22 51 4.6 5.4

Homologue Group
3 7.7 0.92 2.1 1.3 24 9.9 22 4.9 11 14 1.3 0.39

4 12 0.96 1.5 0.68 21 12 11 5.7 3.0 17 0.61 1.2

5 5.3 1.9 3.8 1.9 17 7.0 5.5 4.2 4.3 12 0.96 1.9

6 8.3 1.4 3.1 2.3 9.2 3.3 4.5 3.1 2.4 5.2 0.82 1.3

7 7.1 0.90 1.8 1.2 5.6 \.8 1.6 0.93 0.77 1.6 0.65 0.37

8 6.6 0.47 0.79 0.48 2.8 0.97 0.63 0.18 0.60 0.89 0.20 0.24

9 1.1 0.049 0.25 0.087 0.64 0.12 0.13 0.029 0.14 0.14 0.076 0.047

Corresponding Laboratory Blank 5/27/98 6/1/98 5127/98 6/1/98 6129/98 6/29/98 6/29/98 7/1/98 7/1/98 7/1/98 7/1/98 7/1/98 8/6/98 8/6/98

Total Suspended Partleulate (p.gImJ
) 64.9 48.5 69.0 39.1 196.1 24.4 51.8 58.3 58.9 41.4 86.2 73.2 28.7 NA

Surrogate Recoveries (%)
#165 92% 98% 93% 98% 87% 91% 81 % 67% 90% 81% 97% 80%

#166 123% 109% 106% III % 102% 116% 94% 71% 109% 102% 102% 93%



A.I. New Brunswlc::k Particulate
Pha.e PCB. (NB-QFF)

Surrogate Corrected Concentrations

(pglm')
day night day night day night day night day night day night day

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 7/5198 7/5198 7/6198 7/6198 7n198 7n198 718/98 7/8198 719198 719198 7110198 7/10198 7/11/98 7/16198

18 1.2 3.3 2.0 1.7 7.4 3.7 1.5 3.5 1.8 0 1.9 0

17+15 0.61 1.4 1.1 1.00 3.5 1.7 0.53 2.1 0.69 5.9 1.1 0

16+32 1.4 2.9 2.7 2.1 7.6 4.6 1.7 3.6 2.3 0 3.0 0

31 1.9 3.6 2.3 1.8 9.8 4.8 2.5 4.1 1.8 0.87 3.0 0

28 0.71 0.84 1.3 0.66 4.5 1.8 1.6 1.7 0.52 0.41 2.2 0.39

21+33+53 1.3 3.7 2.2 1.6 7.6 4.3 1.7 3.0 1.1 0 2.0 0

22 0.83 0 1.6 0 5.2 2.5 1.6 1.9 0.97 0 2.5 0.41 '='
45 0.26 0.72 0.77 0.57 2.6 1.3 0.75 1.1 0.77 0 1.3 0

52+43 3.5 7.6 4.2 4.6 9.1 5.8 3.6 5.1 3.2 0.92 5.7 0

49 0.65 1.7 1.1 1.1 3.6 1.7 0.99 1.4 0.77 0 2.0 0.34

47+48 0.43 0.83 0.93 0.50 3.1 1.3 1.00 1.1 0.58 0 1.6 0

44 1.2 2.8 2.5 1.4 8.7 4.3 2.8 4.0 1.9 0 4.2 0.39

37+42 0.44 0.66 1.6 0.61 4.5 2.1 1.7 1.4 0.69 4.0 2.6 0

41+71 0.62 1.2 1.1 0.63 3.3 1.3 1.2 0.80 0.63 0 2.2 0.41

64 0.38 0.85 0.95 0.41 2.7 1.1 0.97 0.78 0.47 0 1.7 0

40 0.35 0.82 0.81 0.66 2.2 1.7 0.90 1.2 0.68 0 1.1 0

74 0.87 1.1 0.97 0 1.9 1.2 0.71 1.0 0.96 0.41 1.5 0.37

70+76 1.7 2.4 1.6 0 8.0 3.6 1.1 3.1 6.1 0 2.3 0

66+95 4.3 7.7 4.9 2.2 14 7.5 4.2 7.2 6.3 0 8.1 3.0

91 0.25 0.38 0.43 0.28 0.52 0.27 0.30 0.24 0.30 1.2 0.82 0.21

56+60+89 0.96 1.3 1.8 0 3.1 1.6 1.4 1.5 0.48 0 3.1 0

92+84 1.8 4.1 1.9 4.7 3.6 2.7 0 3.3 2.9 0 4.6 1.3

101 1.4 2.0 2.3 1.5 3.0 1.8 1.7 2.1 1.9 1.4 4.3 0.39

83 0.27 0.31 0.28 0.45 0.30 0.26 0.35 0.21 0.27 0 0 0.18

97 0.35 0.45 1.0 0.36 0.66 0.24 0.28 0.53 0.55 0 1.1 0.10

87+81 0.82 1.0 1.4 0.83 2.6 1.2 0.87 1.2 2.2 0 2.7 0

85+136 0.32 0.47 0.58 0 1.2 0.70 0.56 0.48 0.42 0 1.7 0

110+77 1.7 1.7 1.7 0.53 2.6 1.4 1.3 1.7 1.9 0.47 3.7 0.95

82 0.084 0.21 0.21 0.075 0.46 0.25 0.12 0.35 0.33 0 0.18 0

151 0.28 0.48 0.41 0.23 0.91 0.43 0.29 0.55 0.54 0.64 0.62 0.31

135+144+147+124 0.33 0.58 0.32 0 1.1 0.69 0 0.73 0.90 0 0 0

149+123+107 1.1 1.5 1.4 0.64 2.5 1.2 1.0 1.6 1.6 0.51 1.8 0.40

118 0.84 1.1 1.1 0.39 0.81 0.63 0.52 0.82 1.4 0.49 1.1 0

146 0.30 0.50 0 0.52 0.88 0.43 0.31 0.54 0.78 0 0.62 0

153+132 1.3 1.5 1.7 0.91 2.2 1.2 1.2 1.5 1.7 0.88 3.2 0

105 0.51 0.35 0 0 0 0 0 0.56 0.75 0 0.51 0 v

141 0.29 0.40 0.43 0.17 0.56 0.19 0.29 0.20 0.26 0.41 0.77 0

137+176+130 0 0 0 0 0 0 0.22 0 0 0.15 0 0

163+138 1.4 2.2 2.2 1.5 2.9 1.2 1.3 1.4 2.2 1.2 4.2 0

178+129 0 0.13 0.40 0.29 0 0 0.33 0 0 0.34 0 0

187+182 0.44 0.61 0.50 0.61 0.68 1.2 0.29 1.1 1.8 0.27 0 0

183 0.20 0.20 0.35 0.33 0.39 0 0.17 0 0 0 0.57 0

185 0.037 0 0 0 0 0 0.055 0 0.18 0 0.11 0

174 0.27 0.26 0.40 0.32 0.47 0 0.25 0 0 0.39 0.90 0

177 0.25 0 0.33 0.22 0 0 0.16 0 0 0.096 0.61 0

202+171+156 0 0 0 0 '0 0 0 0 0 0 0 0

180 0.58 0.73 0.88 0.62 1.1 0.75 0.47 0.83 0.92 0.63 2.6 0.29

199 0 0 0 0 0 0 0 0 0 0 0 0

170+190 0.16 0 0.49 0 0.19 0 0.27 0.28 0 0.26 1.3 0

198 0 0 0 0.26 0 0 0 0 0 0 0 0

201 0.17 0 0.61 0.26 0 0 0.27 0.16 0 0 0.63 0

203+196 0.18 0 0.68 0.24 0 0 0.30 0 0 0.34 0.53 0

195+208 0 0 0.088 0 0 0 0.Q38 0 0 0.0091 0.11 0

194 0 0 0.45 0.19 0 0 0.12 0 0 0.083 0.28 0

206 0 0 0.39 0.18 0 0 0.092 0 0 0.26 0.090 0.19

Total PCB. 39 67 59 38 142 75 46 70 57 23 93 9.7

Homologue Group
3 8.5 16 15 9.6 50 25 13 21 9.9 11 18 0.80

4 15 29 22 12 62 32 20 28 23 1.3 35 4.5

5 8.3 12 11 9.1 16 9.4 6.0 12 13 3.6 21 3.2

6 5.1 7.2 6.4 4.0 11 5.3 4.7 6.6 8.1 3.8 11 0.71

7 1.9 1.9 3.4 2.4 2.8 1.9 2.0 2.2 2.9 2.0 6.1 0.29

8 0.35 0 1.8 0.94 0 0 0.73 0.16 0 0.44 1.6 0

9 0 0 0.39 0.18 0 0 0.092 0 0 0.26 0.090 0.19

Corresponding Laboratory Blank 7/15198 7/15198 7/15198 7/15198 7/15198 7/15198 7/15198 7/15/98 7/15/98 7/15198 7/15198 7/15198

Total Su.pended Particulate (I'glm') 27.8 35.9 33.7 46.4 349.8 35.0 36.3 45.4 75.0 50.5 31.0 39.2

Surrogate Ruoverles (%)
#65 '80% 77% 81% 99% 68% 71% 73% 69% 69% 68% 33% 111%

#166 85% 85% 91% 88% 83% 86% 83% 75% 87% 60% 47% 92%

'-"--------



A.I . New Brunswick Particulate
• <,~---....

Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pglml

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 7122/98 7/28/98 813/98 8/9/98 8/15/98 8121/98 8127/98 9/2/98 9/4/98 9/8/98 9/13/98 9/19/98 9/22/98 9/25/98

18 0.082 0.19 0.20 0.66 2.0 1.2 0.72 0.81 1.9 1.3 0.23 0.89 0.79
17+15 0.028 0.066 0.063 0.100 0.37 0.29 0.36 0.39 0.36 0.74 0.072 0.19 0.11
16+32 0.076 0.040 0.034 0.29 3.6 2.1 1.3 0 0.55 2.3 0 2.8 0.018

31 0.026 0.33 0.39 0.046 0 1.7 0.93 2.2 0.55 1.6 0.30 1.1 0.25

28 0.015 0.19 0.25 0.23 0 0.43 0.47 0 0.32 0.77 0.20 0.51 O.l!
21+33+53 0.10 0.080 0.083 0.41 2.8 1.0 0.42 1.2 0.71 2.7 0 0 0

22 0.38 0.48 0.46 1.5 II 2.9 0.97 1.3 2.1 7.3 0.39 3.2 0.62

45 0 0 0.16 0 0 0 0 0 0 0 0 0 0

52+43 0 0 0 0 1.8 1.1 0.97 0 0.70 1.3 0 1.9 0.55

49 0.39 0.24 0.27 0.17 0.39 0.47 0.42 0.37 0.28 0.98 0.19 0.33 0.21

47+48 0 0 0 0 0.91 0 0.37 0 0 0 0 1.9 0

44 0.094 0.063 0.24 0.17 2.7 0 0.26 0.050 0 0 0 0.067 0
37+42 0 0 0 0 0 0.12 0.093 0 0 0 0.18 0 0.19

41+71 0.078 0.031 0.057 0.11 0.77 0.58 0.17 0.40 0.77 0 0.13 0.75 0.24

64 0.094 0.022 0.16 0.076 0 0 0.17 0.26 0 0 0.15 0.37 0.11

40 0.22 0.13 0.34 0.16 0.27 0.20 0.23 0.46 0.18 1.2 0.50 0.33 0.58

74 0 0 0 0 0 0.090 0 0 0 0 0 0 0.071

70+76 0.0095 0.020 0.073 0.041 0 0 0.075 0.11 0 0 0 0.068 0.055

66+95 1.1 1.2 1.5 1.1 1.9 3.0 2.2 2.6 1.4 2.5 1.1 3.2 1.3

91 0.16 0.13 0.25 0.16 0.16 0.56 0.25 0.54 0.12 0.40 0.13 0.092 0.030

56+60+89 0.15 0 0 0 0 0 0.59 0 0.83 1.9 0.57 0 0

92+84 0.75 0.54 1.2 0.65 0 0 1.2 1.1 0.86 0 0.64 1.0 0.62

101 0.28 0 0.26 0.29 0 0 0.59 1.3 0 0 0.37 1.4 0.66

83 0.045 0.074 0.064 0.024 0 0.0073 0.15 0.12 0 0 0.11 0.094 0

97 0.033 0.027 0.082 0 0 0.48 0.36 0.20 0 0.51 0 0.30 0

87+81 0.21 0.15 0.31 0 0.29 0.77 0.28 0 0 0.43 0 0.61 0.25

85+136 0.13 0.18 0.35 0.31 0.22 0.59 0.30 0.62 0.64 0.40 0.23 0.24 0.27

110+77 0.23 0.36 0.56 0.25 0 1.4 1.3 1.6 0.48 0.70 0.38 1.9 0.53

82 0.065 0.035 0.069 0 0 0.078 0.11 0.16 0 0.022 0.043 0.14 0.071

151 0.14 0.15 0.42 0.23 0.73 0.31 0.25 0.25 0.51 0.33 0.14 0.22 0.13

135+144+147+124 0.027 0.017 0 0 0 0.072 0.036 0.21 0 0 0 0 0

149+123+107 0.19 0.33 0.48 0.43 0 0.45 0.53 1.2 0.40 0.26 0.35 0.67 0.36

118 0.16 0 0.32 0 0 0 0.59 1.1 0 0 0.073 0 0

146 0 0 0 0 0 0.28 0 0 0 0 0 0 0

153+132 0.17 0.21 0.44 0.17 0.054 0.58 0.68 1.1 0.27 0.35 0.26 1.0 0.37

105 0 0 0.035 0 0 0.087 0.26 0 0 0 0.020 1.0 0

141 0.043 0.049 0.11 0.061 0 0.027 0.15 0 0 0 0.088 0.25 0.11

137+176+130 0 0 0.11 0 0.23 0.11 0 0 0.076 0.073 0 0 0

163+138 0.33 0.40 0.54 0.35 0.020 0.70 1.2 1.7 0.46 0.45 0.31 1.6 0.76

178+129 0 0 0 0 0 0 0 0 0 0 0 0.063 0

187+182 0.13 0.14 0.18 0.10 0.37 0.27 0.22 0.44 0.16 0.17 0.22 0.25 0.20

183 0.065 0.079 0 0 0.15 0.14 0.16 0.34 0 0.16 0.094 0.13 0.11

185 0 0 0 0 0 0 0 0 0 0 0 0.046 0

174 0.049 0.084 0.12 0.024 0.015 0.19 0·17 0.26 0.15 0.30 0.056 0.26 0.15

177 0 0.064 0 0.068 0 0.13 0.18 0.37 0 0.086 0.056 0.21 0.19

202+171+156 0.032 0.024 0 0.0052 0.022 0.045 0 0 0 0.088 0 0.020 0

180 0.086 0.16 0.25 0.23 0.33 0.33 0.51 0.61 0.26 0.22 0.18 0.80 0.37

199 0 0 0.023 0.013 0 0 0 0 0 0 0 0 0

170+190 0 0.14 0.23 0.12 0.35 0.30 0.34 0.52 0.23 0.26 0.14 0.37 0.19

198 0.023 0 0 0 0 0 0 0 0 0 0 0 0

201 0 0.057 0.11 0 0.10 0.11 0.19 0.23 0.063 0.098 0 0.50 0.19

203+196 0 0.077 0.20 0.045 0 0.20 0.23 0.36 0.14 0.16 0.12 0.42 0.22

195+208 0.028 0.053 0.089 0.052 0 0.063 0.068 0 0 0 0.055 0.078 0.065

194 0.026 0.057 0.087 0.026 0 0.081 0.16 0.23 0.15 0.050 0.043 0.19 0.13

206 0.023 0.041 0.081 0.047 0.033 0.073 0.16 0.16 0.079 0.061 0.031 0.17 0

Total PCBs 6.2 6.7 11 8.7 31 24 21 10 16 30 8.1 26 11

Homologue Group
3 0.71 1.4 1.5 3.2 20 9.9 5.3 5.9 6.5 17 1.4 8.7 2.1

4 2.1 1.7 2.8 1.9 8.7 5.4 5.5 4.2 4.2 8.0 2.6 9.0 3.2

5 2.0 1.5 3.5 1.7 0.67 4.0 5.3 6.7 2.1 2.5 2.0 6.8 2.4

6 0.90 1.2 2.1 1.2 1.0 2.5 2.8 4.5 1.7 1.5 1.2 3.8 1.7

7 0.33 0.66 0.79 0.55 1.2 1.4 1.6 2.5 0.79 1.2 0.74 2.1 1.2

8 0.11 0.27 0.50 0.14 0.13 0.50 0.65 0.83 0.36 0.40 0.22 1.2 0.61

9 0.023 0.041 0.081 0.047 0.033 0.073 0.16 0.16 0.079 0.061 0.031 0.17 0

Corresponding Laboratory Blank 9114/98 9/14/98 9/14/98 9/18/98 9/24/98 9/24/98 9118/98 10115/98 9/24/98 9/24/98 9/24/98 10/15/98 10115/98 10/15/98

Total Suspended Particulate (llglm') 27.6 70.3 58.1 51.3 36.9 27.7 46.9 47.2 54.1 24.4 42.0 14.5 52.4 47.9

Surrogate Recoveries (%)
#65 "97% 98% 95% 96% 84% 83% 93% 98% 75% 89% 51 % 74% 97%
#166 105% 104% 111% 103% 99% 97% 105% 107% 92% 105% 53% 106% 104%



A.l. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected ConcentraUons

(pg/m')

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 10/1198 10n198 10/10198 10/13198 10119198 10128198 1116198 11115198 11124198 12/3198 12/12198 12121/98 12130198 1/8199

18 1.5 1.2 0.23 0.19 0.24 0.21 1.6 0.72 0.35 0.14 0 0.58 0.24 0.83

17+15 0 0.28 0 0 0.074 0 0.36 0.22 0 0.11 0 0.29 0.54 0.44

16+32 0 0.36 0 0.30 0.42 0 0 0.36 0 0.46 0 0.39 2.0 0.67

31 0.20 0 0 0 0 0 0 0 0 0.39 0 0,31 0.30 0.66

28 0,57 0.59 0,22 0,17 0,36 0,10 0 0,17 0.13 0,34 0 0,38 0,098 0.52

21+33+53 0,030 0 0 0 0.043 0.020 0 0.046 0.12 0.28 7.3 0,33 0.33 0 r,
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '"",

45 0 0 0 0 0 0 0 0 0 0.16 0.43 0,20 0,51 0.57

52+43 2.2 0.24 0.46 0,89 1.2 0,32 1.4 1.2 l.l l.l 0 1.1 0.91 1.7

49 0.67 0 0.061 0 0 0.074 0.15 0.17 0,25 0,12 0 0.074 0.36 0,23

47+48 0.17 0 0 0,070 0.12 0.17 0 0.098 0.087 0 0 0.026 0 0

44 0.24 0 0.10 0.33 0,13 0.079 0.29 0.14 0,28 0,094 0 0.28 0.31 0.45

37+42 0.22 0.17 0 0.16 0,20 0.22 0.50 0.34 0.33 0,40 0 0 0.31 0.66

41+71 0.57 0.43 0 0.20 0.22 0.017 0,12 0.39 0.20 0.12 0 0.15 0.22 0.26

64 0.57 0.37 0.14 0.18 0.14 0,28 0,29 0.33 0.23 0.16 0 0.11 0.22 0.15

40 0 0 0 0 0 0 0 0 0 0 0 0 0 0

74 0.31 0 0.25 0 0,33 0 0.19 0,19 0.31 0.24 0 0.20 0.32 0.36

70+76 0.33 0.058 0.20 0.036 0.24 0.13 0.35 0.20 0.52 0.16 0 0,26 0.45 0.44

66+95 0.86 0.19 0.83 0.23 0,40 0.46 1.5 1.4 1.5 0.89 0 0.70 1.7 1.6

91 0 0.51 0.24 0 0.27 0.062 0.38 0.36 0,45 0 1.2 0,17 0.37 0.75

56+60+89 0.87 0.25 0.15 0.20 0,25 0.16 0.28 0.56 0.47 0.38 0 0.27 0.23 0.74

9Z+84 0.97 0 0.67 0.19 0 0.31 1.3 l.l l.l 0 0 0.55 1.3 1.0

101 1.0 0.26 0.66 0.23 0.44 0.45 1.2 0.69 1.3 0.46 1.2 0.49 1.4 1.2

83 0.26 0.14 0.12 0.10 0 0.11 0.16 0.19 0.14 0.20 0,23 0.093 0.19 0,61

97 0.18 0 0.13 0 0,14 0 0.38 0.19 0.34 0.10 0.42 0.15 0.32 0.35

87+81 0.77 0.40 0.34 0 0.28 0,14 l.l 0.62 0.93 0,30 1.7 0.39 1.0 1.2
In
'J

85+136 0.45 0.23 0.24 0.13 0.34 0,30 0.40 0.13 0.39 0.18 0.53 0.17 0.46 0.57

110+77 0,87 0.35 0.56 0.16 0.30 0.40 1.4 0.60 1.4 0.49 1.5 0.61 1.4 2.1

82 0.13 0,040 0.080 0 0.095 0,031 0.16 0.11 0.17 0.063 0.22 0,071 0.098 0.24

151 0 0.072 0.048 0.010 0.047 0.098 0.15 0.093 0.19 0.073 0.14 0.065 0.25 0.16

135+144+147+124 0 0.30 0.072 0 0.12 0.23 0.22 0.16 0.24 0.13 0.37 0.12 0,33 0.42

149+123+107 0.49 0.26 0.32 0.046 0,24 0,27 0.79 0.44 0.80 0.68 l.l 0.65 0.91 1.7

118 0.62 0.21 0.42 0.12 0,31 0.27 0.97 0.44 0.89 0.67 1.4 0.69 0.83 2.5

146 0.18 0 0 0 0.17 0.14 0,27 0,20 0.22 0.25 0.32 0.13 0.16 0.66

153+132 0.87 0.19 0.42 0.15 0.51 0.33 1.2 0.75 1.2 0.68 1.4 0.59 0.85 2.8 '"105 0 0 0 0 0 0 0 0,45 0 0 0 0 0 2.8 V

141 0.19 0.10 0.090 0,056 0,20 0.087 0.34 0.23 0.29 0.21 0.58 0.12 0.21 0.57

137+176+130 0.28 0.056 0.11 0,068 0.17 0 0 0 0.19 0 0 0 0 0

163+138 1.3 0.10 0.51 0,15 0,72 0.41 1.8 0.99 1.3 1.0 1.8 l.l l.l 4,8

178+129 0 0 0 0 0 0.098 0,27 0.24 0.28 0.057 0 0 0.18 0,28

187+182 0.29 0.11 0.091 0 0.11 0.098 0.30 0.29 0.29 0.33 0.35 0.17 0.21 1.1

183 0.32 0 0 0 0 0.11 0.33 0.30 0.26 0.26 0.22 0.17 0.16 0.82

185 0.072 0 0.039 0 0 0.029 0,074 0.079 0.079 0 0 0 0.017 0.14

174 0.27 0.069 0.071 0.050 0.19 0.12 0.31 0.29 0.29 0.47 0.38 0.23 0.21 l.l

177 0.14 0 0 0 0.Q28 0.045 0.21 0.14 0.12 0.36 0.22 0.17 0.18 0.71

202+171+156 0 0 0.099 0 0.20 0.10 0 0 0 0.45 0.30 0.10 0.13 l.l

180 0.56 0.25 0.17 0.095 0.43 0.24 0.65 0.61 0.53 1.3 0.63 0.49 0.38 2.6

199 0 0 0 0 0 0.018 0.026 0 0 0.060 0.060 0.049 0.038 0.15

170+190 0.34 0.10 0.097 0.062 0.25 0.14 0.32 0.30 0.25 0.64 0.37 0.28 0.21 0.79

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.23 0.058 0.028 0.035 0.20 0.15 0.40 0.42 0,31 0.95 0.50 0.32 0.21 1.6

203+196 0.39 0.12 0.12 0 0.31 0.18 0.44 0.51 0,36 l.l 0.50 0.35 0.28 1.9

195+208 0.046 0.038 0 0 0.076 0.040 0.070 0.077 0.078 0.23 0.087 0.12 0.037 0.28

194 0.14 0.079 0.050 0.035 0.14 0.074 0.14 0.16 0.12 0.96 0.14 0.17 0.095 0.64

206 0,098 0.035 0.035 0.026 0 0,058 0.12 0.11 0.079 0.52 0.18 0.15 0.065 0.48 '----'

Total PCBs 21 8.2 8.5 4.7 11 7,4 23 18 20 19 26 15 23 49

Homologue Group
3 2.5 2.6 0.45 0.82 1.3 0.55 2.5 1.9 0.93 2.1 7.3 2.3 3.8 3.8

4 6.8 1.5 2.2 2.1 3.1 1.7 4.6 4.7 4.9 3.4 0.43 3.3 5.3 6.5

5 5.3 2.2 3.5 0.93 2.2 2.1 7.4 4.9 7.0 2.5 8.4 3.4 7,4 13

6 3.3 1.1 1.6 0,48 2.2 1.6 4.8 2.8 4.4 3.0 5.7 2.8 3.8 11

7 2.0 0.53 0.47 0.21 1.0 0.88 2.5 2.3 2,1 3.4 2.2 1.5 1.5 7.6

8 0,81 0.30 0.29 0.070 0.93 0,56 l.l 1.2 0.87 3.7 1.6 l.l 0.78 5.7

9 0.098 0.035 0.035 0.026 0 0,058 0.12 0.11 0.079 0.52 0.18 0.15 0.065 0.48

Corresponding Laboratory Blank 10/15/98 10/19/98 10/19/98 1/4/99 2/9/99 2/9/99 1/4/99 1/4/99 2/17/99 2/17/99 2/17199 3/2/99 3/2/99 3/2/99

Total Suspended PartJculale (JIg/m') 45.1 44.2 18.5 33.9 55.4 35.0 40.4 34.1 21.9 58.8 42,9 77.5 24.0 78.2

Surrogate Recoveries (%)
1165 65% 72% 86% 87% 82% 79% 80% 74% 104% 104% 108% 94% 80% 86%

#166 73% 84% 88% 89% 89% 96% 95% 86% 114% 107% 88% 93% 107% 91%



A.t. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pglm')

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

Congener 1117199 1/Z6I99 214199 2113199 2/ZV99 313199 3112199 3/Z1199 3130199 4/8199 4/16/99 4/26/99 5/5/99 5/14/99

18 0.50 0.54 1.0 0.21 0 0 0.14 0.12 0.39 1.1 0.10 0.36 0.35 0.48

17+15 0.048 0.68 0.32 0.34 0.84 0 0.15 0.27 0.45 0.59 0 0 0 0

16+32 0.24 2.4 0.79 0 0 0 0.63 0.47 0 1.I 0.30 0.90 0.77 1.6

31 0.11 1.I 0.18 0.36 0 0 0.44 0.26 0.47 0.97 0.20 0.68 0.65 0.87

28 0 0.23 0.094 0.10 0.094 0.11 0.17 0.10 0.31 0.66 0.14 0.86 0.53 0.40

21+33+53 0 0.38 0 0.18 1.1 0 0.13 0.10 0.35 0.51 0 0 0 0

12 0 0 0 0.30 0 0 0 0 0 0 0.28 0.60 0.59 1.0

45 0 0 0 0 0 0 0 0.13 0.22 0.40 0 0.066 0 0

52+43 0 0 0 1.5 0 0 1.7 0.37 0 0 0.57 1.1 0.97 1.1

49 0 0.34 0 0.41 0.49 0 0.21 0.057 0.14 0.34 0.28 0.43 0.59 0.40

47+48 0.15 0.27 0 0.094 0.33 0 0.18 0.100 0.26 0.19 0.17 0.086 0 0.11

44 0.13 0.94 0.25 0.32 0.58 0 0.57 0.068 0.14 0.59 0.21 0.60 0.96 0.43

37+42 0.32 0.47 0.34 0.39 1.0 0 0.33 0.16 0.29 0.72 0 0.076 0.26 0.086

41+71 0.19 0.32 0.21 0.14 0.35 0 0.14 0.081 0.11 0.21 0.12 0.37 0.63 1.1

64 0.17 0 0.14 0.12 0.39 0 0.16 0.10 0.11 0.25 0.06 0.096 0.23 0

40 0 0 0 0 0 0 0.12 0 0 0 0 0 0 0

74 0.15 0.36 0 0.16 0.51 0 0.27 0 0.17 0.26 0.073 0.13 0.20 0.12

70+76 0.16 0.73 0.36 0.56 0.71 0 0.75 0.18 0.23 0.35 0.18 0.36 0.63 0.23

66+95 1.0 2.7 0.49 2.1 3.0 0 2.8 0.51 0.71 0.97 0.56 1.2 1.5 0.74

91 0.21 0.95 0.39 0.72 1.1 0 0.49 0.20 0.17 0.45 0 0.10 0 0

56+60+89 0.48 0.61 0.28 0.29 1.00 0 0.30 0.22 0.35 0.65 0.16 0.28 0.54 0.29

92+84 0.58 0 0.69 0.98 1.9 0 1.7 0.32 0.66 1.4 0.33 0.77 0.60 0.26

101 0.52 1.8 0.94 1.3 1.7 0.39 2.0 0.34 0.65 1.1 0.39 0.86 0.68 0.39

83 0.15 0.34 0.18 0.19 0.30 0 0.16 0.082 0.11 0.32 0 0 0 0

97 0.16 0.47 0.14 0.25 0.36 0 0.41 0.080 0.16 0.26 0.090 0.18 0.17 0.088

87+81 0.46 1.4 0.41 0.73 0 0.50 1.I 0.34 0.62 0.52 0 0 0 0

85+136 0.25 0.92 0.30 0.55 0.68 0 0.70 0.15 0.44 0.44 0 0.27 0.22 0.41

110+77 0.64 2.3 0.87 1.3 1.6 0.45 L8 0.37 1.0 1.5 0.49 1.1 0.90 0.59

82 0.084 0.21 0.079 0.099 0.12 0 0.15 0.058 0.086 0.16 0.065 0.13 0.14 0.084

151 0.099 0.34 0.12 0.19 0.19 0 0.26 0.058 0.13 0.21 0.091 0.19 0.20 0.18

135+144+147+124 0.072 0.53 0.16 0.25 0.40 0 0.33 0.078 0.21 0.26 0.091 0.20 0.19 0.24

149+123+107 0.65 1.7 0.67 0.81 0.94 0.41 0.95 0.46 0.82 1.3 0.30 0.93 1.I 0.79

118 0.77 2.0 0.69 0.81 1.2 0.47 0.87 0.50 0.93 2.3 0 0 0 0

146 0.21 0 0.21 0.19 0.20 0 0.19 0.17 0.20 0.58 0.12 0.17 0.19 0

153+132 0.76 2.3 0.68 0.84 0.88 0.099 0.87 0.41 0.93 1.5 0.47 1.2 1.7 1.I

105 0 0.54 0 0.30 0.58 0 0 0 0 0.70 0 0.51 0.68 0.37

141 0.20 0.076 0.16 0.21 0.29 0.063 0.20 0.069 0.22 0.36 0.10 0.29 0.28 0

137+176+130 0 0 0 0 0 0 0 0 0 0 0 0 0 0

163+138 1.4 3.1 1.2 1.0 1.2 0.53 0.98 0.67 1.3 2.5 0.63 1.6 1.9 1.5

178+129 0.15 0.28 0.064 0.092 0 0 0.056 0 0.081 0.12 0.024 0 0 0

187+182 0.33 0.64 0.26 0.24 0.16 0.083 0.16 0.17 0.35 0.52 0.045 0.21 0.27 0.24

183 0.25 0.39 0.23 0 0.21 0.061 0.11 0.13 0.20 0.34 0.053 0.15 0.21 0.21

185 0 0.072 0.Q35 0.017 0 0 0.014 0 0.041 0.053 0 0.014 0 0

174 0.28 0.48 0.24 0.19 0.18 0.11 0.14 0.13 0.28 0.51 0.074 0.24 0.33 0.30

177 0.32 0.50 0.18 0.13 0.15 0.077 0.11 0.14 0.21 0.35 0.049 0.12 0.22 0.19

202+171+156 0.20 0.33 0.12 0.10 0.21 0.18 0.062 0.11 0.15 0.39 0.Q15 0 0.25 0.11

180 0.81 0.98 0.65 0.36 0.27 0.17 0.25 0.29 0.52 1.1 0.19 0.47 0.90 0

199 0.047 0.083 0.030 0.026 0 0 0 0.030 0.026 0.032 0.060 0.011 0.029 om8

170+190 0.35 0.38 0.21 0.15 0.24 0.11 0.11 0.11 0.22 0.45 0.11 0.21 0.40 0.31

198 0 0 0 0 0 0 0 0 0 0

201 0.52 0.64 0.39 0.18 0.22 0.12 0.10 0.18 0.23 0.47 0.10 0.28 0.42 0.39

203+196 0.64 0.73 0.47 0.23 0.28 0.14 0.13 0.21 0.36 0.59 0.13 0.27 0.45 0.42

195+208 0.083 0.12 0.057 0.033 0.037 0.036 0.015 0.045 0.023 0.095 0.024 0.059 0.21 0.080

194 0.20 0.30 0.16 0.070 0.068 0.044 0.037 0.35 0.13 0.25 0.061 0.10 0.22 0.21

206 0.15 0.20 0.16 0.062 0.069 0.054 0.042 0.43 0.10 0.20 0.15 0.092 0.15 0.14

Total PCBs 15 37 16 20 26 4.2 24 10 16 31 7.7 19 22 17

Homologue Group
3 1.2 5.8 2.8 1.9 3.1 0.11 2.0 1.5 2.3 5.7 1.0 3.5 3.1 4.4

4 2.5 6.3 1.7 5.7 7.3 0 7.2 1.8 2.4 4.2 1.8 3.5 4.8 3.8

5 3.8 11 4.7 7.3 9.6 1.8 9.4 2.4 4.8 9.2 2.0 5.1 5.2 2.6

6 3.4 8.0 3.1 3.5 4.1 1.1 3.8 1.9 3.8 6.7 1.9 5.3 6.1 4.4

7 2.5 3.7 1.9 1.2 1.2 0.62 0.94 0.96 1.9 3.4 0.44 1.2 1.9 0.94

8 1.7 2.2 1.2 0.65 0.81 0.52 0.35 0.93 0.91 1.8 0.56 0.93 2.0 1.5

9 0.15 0.20 0.16 0.062 0.069 0.054 0.042 0.43 0.10 0.20 0.15 0.092 0.15 0.14

Correspoodlo£ Laboratory Blaok 312199 4/12199 4/12199 4121199 4/21199 4/21199 5118/99 5/18/99 5/18/99 5118199

Total Suspended Parllculate (Ilglm') 55.4 45.6 39.7 26.1 34.6 33.0 16.9 45.5 28.1 70.0 38 61 107 54

Surrogate Recoveries (%)
1I{;5 38% 81% 96% 92% 93% 88% 89% 93% 83% 83% 85% 66% 69% 70%

#166 36% 82% 102% 84% n% 94% 81 % 90% 90% 88% 88% 89% 82% 85%



A.l. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pgIm'l ~

'. /

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 5/23/99 6/1/99 8/10/99 6/19/99 8/28/99 7/7/99 7/16/99 7/25/99 8/3/99 8/12/99 8/21/99 8130/99 918/99

18 0 0.29 0.32 0.17 0 0 0.11 0.089 0.17 RON Hites 0.27 0.053

17+15 0 0 0 0 0 0 0 0 0 0 0

16+32 0.17 0.61 0.55 0.27 0.15 0.20 0.17 0 0 0042 0.031

31 0.33 0048 0.65 0.54 0.17 0.29 0.29 0.17 0042 0.38 0.15

28 0.19 0.28 0.37 0.26 0.11 0.19 0.20 0.13 0.24 0.27 0.063'

21+33+53 0 0 0 0 0 0 0 0 0 0 0

22 0.28 0.56 1.2 0.73 0.22 0.65 0.29 0.37 0049 0 0.076 ~

45 0 0 0 0 0 0 0 0 0 0 0

52+43 0.24 0.84 L1 0.88 0.25 0046 0041 0.40 0.64 0.37 0.17

49 0.25 0.52 0.62 0046 0.17 0.35 0042 0.27 0.38 0.21 0.30

47+48 0 0 0 0 0.10 0 0 0 0 0.055 0.070

44 0.20 0.50 0.82 0 0.15 0.31 0.30 0.24 0.38 0.25 0

37+42 0.Q78 0.12 0.16 0 0.052 0.071 0.073 0 0.12 0 0

41+71 O.ll 0.35 0.35 0.19 0.071 0.16 0.22 0.094 0.17 0.27 0.064

64 0.051 0.083 0.15 0.063 0.039 0.038 0.056 0.028 0.057 0.066 0.022

40 0 0 0 0 0 0 0 0 0 0 0

74 0.056 0.10 0.17 0.061 0.049 0.068 0.037 0.062 0.079 0.067 0.017

70+76 0.14 0.21 0.51 0.26 0.12 0.15 0.12 0.14 0.33 0.18 0.059

66+9S 0042 0.62 1.9 0.76 0.33 0.52 0040 0.34 0.60 0.50 0.21

91 0 0 0 0 0 0 0 0 0 0 0

56+60+89 0.19 0.22 0.65 0.17 0.15 0.21 0.16 0.14 0.18 0.20 0.Q75

92+84 0.25 0042 L5 0.73 0.30 0.39 0.24 0.15 0.32 0.34 0.20

101 0.20 0044 1.5 0.57 0.25 0041 0.27 0.22 0.31 0.35 0.13

83 0 0 0 0 0 0 0 0 0 0 0

97 0.055 0.083 0.27 0.11 0.068 0.076 0.064 0.054 0.081 0.084 0.028

87+81 0 0 0 0 0 0 0 0 0 0 0 r'
I./

85+136 0 0.13 0041 0.21 0.049 0.14 0.054 0.082 0 0.069 0

110+77 0.38 0.54 2.0 0.65 0.29 0.39 0.36 0.29 0.44 0.49 0.15

82 0.Q75 0.12 0.21 0.073 0.049 0.050 0.070 0.069 0.10 0.096 0.033

151 0.089 0.18 0.33 0.15 0.10 0.20 0.17 0.14 0.13 0.16 0.061

135+144+147+124 0.10 0.17 0.46 0.18 0.077 0.16 0.16 0.11 0.11 0.17 0.050

149+123+107 0.39 0.53 1.6 0.54 0.21 0.67 0.60 0.36 0.38 0.61 0.17

118 0 0 0 0 0 0 0 0 0 0 0

146 0 0.14 0.34 0.15 0.12 0.12 0.13 0.10 0.14 0.14 0.14

153+132 0.097 0.75 2.6 0.79 0.36 1.0 0.99 LI 0.81 0.98 0.32

105 0 0 1.1 0.23 0.12 0 0 0 0 0.35 0.10 './

141 0.098 0.19 0049 0.15 0.091 0.24 0.18 0.15 0.17 0.21 0.082

137+176+130 0 0 0 0 0 0 0 0 0 0 0

163+138 0.67 0.94 3.9 LI 0.44 1.1 0.81 0.69 0.88 1.2 0.34

178+129 0 0 0045 0 0.032 0 0 0 0 0 0

187+182 0.080 0.15 0046 0.16 0.023 0.27 0.18 0.12 0.18 0.19 0.052

183 0.078 0.15 0.33 0.11 0.065 0.18 0.16 0.10 0.12 0.15 0.054

185 0.0090 0.020 0.030 0 0 0.033 0.023 0.021 0 0.017 0.008

174 0.12 0.18 0.55 0.19 0.Q75 0.32 0.22 0.18 0.19 0.24 0.077

177 0.080 0.11 0.35 0.13 0.059 0.18 0.15 0.12 0.13 0.17 0.054

202+171+156 0.10 0.076 0.45 0.14 0.047 0.13 0.090 0.067 0.13 0.12 0

180 0.28 0.37 L3 0040 0.13 0.68 0.38 0.29 0043 0.56 0.14

199 0.0063 0.017 0.029 0.013 0 0.017 0.012 0.015 0.039 0.013 0.0053

170+190 0.15 0.19 0.66 0 0.057 0.29 0.18 0.13 0.19 0.26 0.053

198
201 0.19 0.19 0.50 0.20 0.082 0.28 0.17 0.13 0.25 0.30 0.072

203+196 0.20 0.21 0.56 0.21 0.085 0.32 0.20 0.14 0.26 0.32 0.080

195+208 0.056 0.18 0.16 0.079 0.029 0.10 0.11 0.090 0.17 0.089 0.036

194 0.15 0.10 0.35 0.12 0.084 0.17 0.097 0.067 0.11 0.17 0.041
206 0.18 0.097 0.21 0.079 0.17 0.10 0.094 0.073 0.13 0.12 0.028

Total PCBs 6.8 12 33 12 5.6 12 904 7.5 10 11 3.9

Homologue Group
3 1.0 2.3 3.3 2.0 0.70 1.4 LI 0.76 1.4 1.3 0.37

4 1.2 2.8 4.3 2.1 1.1 1.7 1.7 104 2.2 1.7 0.78

5 L5 2.3 9.0 3.5 1.5 1.9 L5 L3 2.1 2.3 1.0

6 1.6 3.2 11 3.5 L5 3.8 3.2 2.8 2.8 3.8 1.2

7 0.64 0.98 3.5 1.00 0.39 1.6 1.1 0.83 1.0 1.3 0.38

8 0.85 0.95 2.7 0.76 0.38 L3 0.85 0.63 1.1 L3 0.29
9 0.18 0.097 0.21 0.079 0.17 0.10 0.094 0.073 0.13 0.12 0.028

Corresponding Laboratory Blank

Total Suspended Particulate 1I1g/m') 68 89 67 45 52 50 102 44 33 76 27 35 69

Surrogate Recoveries (%)
#65 71% 88% 56% 78% 79% 62% 88% n% 89% 74% 73%
#166 98% 94% 78% 98% 98% 84% 100% 85% 95% 91% 81%

-----



A.I. New Brunswick Particulate
Phase PCBs (NB-QFF)

Surrogate Corrected Concentrations

(pgIm)

PCB NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Congener 9/15/99 9/27/99 10/9/99 10/21/99 11/2/99 11/14/99 11/26/99 12/8/99 12120/99

18 0.083 0 SAMPLE 0 0 0.24 0.15 0.25 0.30

17+15 0 0 0 0 0 0 0 0

16+32 0.067 0.092 0.48 0.073 0.26 0 0.67 0.30

31 0.20 0.26 0.21 0.16 0.42 0 0.49 0.27

28 0.12 0.14 0.13 0.095 0.22 0 0.17 0.10

21+33+53 0 0 0 0 0 0 0 0

22 0.41 0.59 0.32 0.48 0.58 0.33 0.26 0.20

45 0 0 0.00 0 0.86 0 0 0

52+43 0.25 0.31 0.30 0.26 1.2 0.30 0.88 0.11

49 0.23 0.26 0.14 0.21 0.34 0.19 0.50 0.081

47+48 0.00 0.11 0 0.19 0.14 0.18 1.0 0

44 0.23 0.19 0 0.14 0.35 0 0 0.069

37+42 0 0.033 0 0 0 0 0 0

41+71 0.086 0.046 0 0 0.20 0.068 0.21 0

64 0.028 0.034 0 0 0.066 0.028 0.067 0

40 0 0 0 0 0 0 0 0

74 0.045 0.067 0.063 0.Q38 0.18 0.045 0.19 0.016

7()+76 0.10 0.14 0.092 0.088 0.42 0.083 0.39 0.029

66+95 0.34 0.68 0.23 0.22 1.5 0.52 1.I 0.15

91 0 0 0 0 0.14 0 0 0

56+6()+89 0.11 0.13 0.094 0.063 0.26 0.072 0.28 0.039

92+84 0.25 0.19 0.18 0.091 0.47 0.13 0.69 0.34

101 0.24 0.30 0.21 0.14 0.99 0.16 0.88 0.076

83 0 0 0 0 0.05 0 0 0

97 0.063 0.061 0.058 0 0.22 0.035 0.21 0.016

87+81 0 0 0 0 0 0 0 0

85+136 0.048 0 0.14 0.037 0.21 0.017 0.11 0.14

11()+77 0.32 0.24 0.23 0.11 0.88 0.12 0.75 0.087

82 0.050 0.048 0.041 0.022 0.051 0.037 0.085 0.060

151 0.12 0.090 0.098 0.072 0.23 0.053 0.34 0.099

135+144+147+124 0.12 0.083 0.095 0.064 0.28 0.053 0.28 0.054

149+123+107 0.47 0.32 0.35 0.20 0.99 0.16 1.2 0.11

118 0 0 0 0 0 0 0 0

146 0.12 0.081 0.14 0.099 0.14 0.092 0.19 0.057

153+132 0.68 0.65 0.76 0.21 1.0 0.17 1.3 0.12

105 0 0.33 0 0 0 0 0.76 0

141 0.16 0.10 0.094 0.054 0.25 0.036 0.050 0.044

137+176+130 0 0 0 0 0 0 0 0

163+138 0.86 0.62 0.76 0.34 1.6 0.23 0.20 0.17

178+129 0 0 0 0 0 0 0 0

187+182 0.072 0.067 0.16 0.046 0.30 0.0072 0.58 0.10

183 0.14 0.077 0.12 0.054 0.18 0.032 0.31 0.049

185 0.016 0.016 0.024 0.015 0.032 0 0.040 0.0082

174 0.22 0.13 0.20 0.085 0.26 .0.072 0.49 0.17

177 0.13 0.11 0.21 0.079 0.17 0.045 0.25 0.014

202+171+156 0.13 0 0 0.Q38 0.16 0.032 0.36 0.045

180 0.48 0.26 0.47 0.17 0.56 0.10 1.I 0.13

199 0.0075 0.0060 0.026 0 0.013 0 0.046 0.019

17()+190 0.26 0.091 0.15 0.052 0.24 0.039 0.45 0.025

198
201 0.28 0.12 0.30 0.099 0.31 0.058 0.76 0.081

203+196 0.31 0.16 0.31 0.15 0.36 0.098 0.81 0.22

195+208 0.076 0.034 0.066 0.029 0.069 0.016 0.20 0.033

194 0.22 0.075 0.14 0.048 0.17 0.032 0.39 0.039

206 0.27 0.073 0.13 0.12 0.26 0.050 0.31 0.072

Total PCBs 8.4 7.4 7.5 4.4 18 3.8 20 4.0

Homologue Group
3 0.88 1.I 1.I 0.81 1.7 0.48 1.8 1.2

4 1.I 1.3 0.68 0.98 4.0 0.96 3.5 0.34

5 1.3 1.9 1.0 0.64 4.5 1.2 4.7 0.77

6 2.7 2.0 2.6 1.I 4.9 0.85 3.7 0.83

7 1.I 0.67 1.2 0.45 1.5 0.26 2.8 0.47

8 1.3 0.48 0.98 0.41 1.3 0.28 3.0 0.46

9 0.27 0.073 0.13 0.12 0.26 0.050 0.31 0.072

Corresponding Laboratory Blank

Total Suspended Par~eulate (I'l:Im') 50 41 27 24 48 20 39 23

Surrogate Recoveries (0.4)
#65 69% 62% 73% 58% 63% 51% 80% 73%

#166 90% 78% 78% 62% 77% 59% 93% 82%



A.2. New Brunswick Gas Phase
PCSs (NB-PUF)

Surrogate Corrected Concentrations

(pglm') SpUt PUF SpUt PUF
top bottom Duplicate Samples DupUcate Samples

PCB NB-PUF NB·PUF NB-PUF NB·PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB·PUF NB-PUF NB-PUF NB·PUF NB-PUF NB·PUF
Congener 10/5197 10/8197 1019197 lon2197 lon3197 10/15197 10/16197 10121/97 10121197 10128197 10129197 10129197 1112197 11/2197 11/6197

18 71 43 40 41 29 27 15 1.9 15 31 35 13 14 44
17+15 45 26 25 16 19 10 5.6 0.56 7.4 17 22 4.4 7.8 25
16+32 98 72 63 49 38 44 20 0 22 38 57 16 17 50
31 66 48 24 25 20 25 12 0.72 18 48 33 14 16 47
28 99 81 46 45 29 27 13 0 15 29 29 13 11 30
21+33->53 51 42 21 21 15 16 7.7 0 9.8 19 23 7.2 9.7 31
22 55 48 28 30 23 19 5.6 0.52 5.7 14 13 4.4 6.8 36
45 38 35 24 30 0 0 3.9 0 0 12 0 0 0 0 '=,

52+43 46 31 19 20 16 10 6.6 0 6.8 11 15 6.5 6.7 35
49 30 13 0 8.2 7.4 5.6 3.5 0 4.5 4.6 1.9 2.6 3.1 14
47+48 37 31 8.9 17 0 9.1 4.3 0.16 5.4 9.0 3.3 5.7 6.5 14
44 59 53 35 34 ·20 11 6.5 0.31 6.6 14 22 6.4 8.0 21
37+42 0 16 5.2 5.3 5.2 3.5 1.7 0 2.1 4.0 7.1 1.9 2.1 6.2
41+71 19 9.8 0 5.0 4.6 6.4 2.5 0.27 2.8 4.6 5.0 2.1 1.4 9.9
64 19 13 6.0 5.7 4.3 4.4 2.2 0.12 2.6 5.4 6.9 2.1 2.2 7.8
40 7.7 0 0 0 2.1 3.4 1.3 0 1.5 4.1 3.9 1.3 1.4 3.2
74 12 6.6 0 4.4 5.9 4.1 1.8 0 2.5 6.4 4.9 2.1 3.5 3.5
70+76 26 19 II 11 9.5 7.6 6.0 0 9.0 13 15 5.6 8.4 13
66+95 36 22 10 IS 0 4.2 2.5 0.12 18 28 33 11 17 48
91 0 0 0 0 0 4.0 1.7 0 1.7 2.6 3.2 1.9 2.8 9.0
56+60+89 25 21 0 9.6 6.2 0 1.8 0 6.3 12 12 4.0 5.3 7.7
92+84 21 17 8.3 7.9 9.6 2.8 3.6 0 3.9 6.3 7.1 4.3 4.2 16
101 16 14 8.9 8.1 7.5 5.1 3.3 0.019 4.2 6.9 7.3 3.9 4.9 IS
83 1.3 0 0 0.40 0.67 0 0.19 0 0 0 0 0 0 1.9
97 5.3 4.8 3.3 2.6 2.5 1.4 0.93 0 0.94 1.4 1.4 1.1 1.1 2.9
87+81 8.7 7.4 6.0 4.7 4.3 3.5 1.3 0 I.S 3.1 2.5 1.6 2.0 7.4
85+136 0 0 0 0 0 0.41 0.60 0 0.45 0.58 0.46 1.3 0.34 1.0 r~,

110+77 20 19 II 11 7.9 7.1 4.1 0 4.3 5.7 6.8 4.1 4.4 15 ,j

82 2.0 1.4 1.0 0.68 0.80 0.45 0.29 0 0.25 0.50 0.50 0.21 0.28 0.98
151 3.6 3.3 2.4 2.3 2.1 0.89 0.70 0.12 0.56 0.84 1.2 0.63 0.62 1.5
135+144+147+124 6.9 2.8 1.3 1.5 1.2 1.0 0.42 0 0.32 0.65 0.69 0.56 0.55 1.1
149+123+107 9.6 11 5.4 6.2 4.0 2.6 1.9 0.044 1.5 2.8 2.7 2.4 2.2 4.5
118 7.1 7.3 3.7 4.0 2.9 0 1.3 0 0 2.1 1.5 1.6 1.2 4.0
146 0 0 0 0 0 0.52 0.26 0 0.15 0.28 0 0.39 0 0
153+132 2.1 2.4 1.5 1.3 0.77 5.2 3.5 0 2.7 5.0 5.5 4.4 4.9 5.1
lOS 0 0 0 0 0 0 0 0 0 0 0 0 0 3.4
141(+ 179 from 4/16199) 2.5 2.9 2.3 2.0 1.4 0.28 0.34 0 0.29 0.50 0.57 0.48 0.48 0.94

.~

137+176+130 0.72 0.91 0 0.56 0.55 0.44 0.18 0.094 0 0 0 0 0.44 0 0
163+138 11 14 5.7 7.6 4.2 2.8 1.6 0 1.3 2.8 0 2.5 2.3 3.8
178+129 1.1 1.1 0 0.49 0 0 0.82 0 0.064 0.23 0 0.21 0.57 0
187+182 3.3 4.4 2.6 2.1 0 0.78 0.48 0 0.40 0.62 0.39 0.72 0.92 1.6
183 2.0 2.6 1.6 1.7 1.4 0.59 0.27 0 0.20 0.29 0.50 0.39 0.45 0.51
185 0 0 0 0.20 0.20 0 0.061 0 0.027 0 0.10 0.056 0.050 0
174 1.6 2.2 1.3 0.96 0.70 0 0.18 0 0.17 0.33 0.55 0.33 0.38 0.35
177 1.1 2.3 0.78 0.64 0.52 0.12 0.095 0 0.079 0.22 0.15 0.17 0.14 0.18
202+171+156 0 0 0 0 0 0.071 0.073 0 0.052 0.14 0.073 0.16 0.11 0.16
180 2.2 2.8 1.1 1.3 1.2 0.42 ·0.26 0 0.17 0.43 0.47 0.50 0.52 0.50 ;--.",

199 0 0.38 0 0 0 0 0.043 0 0.0078 0 0 0.033 0 0
170+190 1.4 2.0 0.72 1.4 0 0 0 0 0.10 0 0 0.29 0.13 0
198 0 0 0 0 0 0 0 0 0 0 0 0 0 0
201 2.6 2.5 0.58 0.67 0.32 0.17 0.15 0 0.075 0.095 1.3 0.22 0.16 0.13
203+196 1.3 I.B 0.74 1.1 0.68 0 0.074 0 0.052 0.19 0 0.26 0.24 0.28
195+208 0 0 0 0 0 0 0 0 0 0 0 0 0 0
194 0.12 0 0 0.11 0 0 0 0 0 0 0 0 0 0
206 0.39 0 0.070 0.23 1.5 0 0 0 0 0 0 0 0 0

Total PCB, 973 761 435 463 310 278 152 5.0 186 369 388 158 184 544

Homologue Group
3 484 377 251 233 178 171 80 3.7 95 200 220 74 84 269
4 354 254 114 159 75 66 43 0.98 66 124 123 49 64 178
5 81 71 42 39 36 25 17 0.019 17 29 31 20 21 76
6 36 37 19 21 14 14 8.9 0.25 6.8 13 11 11 II 17
7 13 17 8.1 8.6 3.9 1.9 2.2 0 1.2 2.1 2.2 2.7 3.1 3.1
8 4.1 4.7 1.3 1.9 1.0 0.25 0.34 0 0.19 0.43 1.4 0.67 0.51 0.58
9 0.39 0 0.070 0.23 1.5 0 0 0 0 0 0 0 0 0
Corresponding Laboratory Blank 10/14/97 10/2197 10/22197 10128/97 10/22197 10/28/97 10/28/97 10/22197 10/22197 11/9/97 11/9/97 11/9/97 11/9/97 11/9/97 3/5/98

Surrogate Recoveries (%)
#65 298% 320% 184% 338% 140% 161% 83% 59% 117% 130% 118% 76% 109% 119%
#166 85% 83% 89% 87% 87% 102% 99% 68% 99% 104% 96% 94% 99% 102%



A.%. New Brunswkk Gas Phase
PCBs (NO-PDF)

Surrogate Corrected Concenrrations

(pglml

PCB NO-PUF NO·PUF NB-PUF NB-PUF NO-PUF NO-PUF NO·PUF NO.PUF NO-PUF NO-PUF NO-PUF NB-PUF NO-PDF NO-PUF NO.PUF
Congener 11/12197 11/18197 11124197 11130197 1216197 12112197 12/18197 121Z4197 12130197 1/5198 1/11198 1/17198 1/23198 11Z9198 2/4198

18 23 22 10 74 14 41 46 39 16 94 16 26 42 26 29
17+15 14 13 6.3 33 7.1 25 22 20 10 53 8.3 13 24 9.0 13
1"'"32 26 24 8.9 48 11 28 43 36 12 J14 20 36 51 28 25
31 20 18 6.1 44 9.2 22 35 26 7.4 105 II 16 37 21 22
18 13 II 4.6 26 5.2 15 21 17 5.5 68 8.7 12 28 15 17
21+33+53 15 13 4.0 29 2.0 12 21 16 5.0 69 7.6 13 26 15 12
22 12 14 4.5 38 9.2 9.7 16 31 0 50 7.8 9.9 19 0 0
45 8.6 0 0 0 0 9.8 0 17 0 41 0 0 0 0 0
52+43 17 15 6.1 51 5.9 18 26 25 5.4 75 II 17 34 17 17
49 5.6 6.3 2.3 17 2.0 5.6 II II 1.6 35 4.5 6.2 15 4.0 6.5
47+48 4.1 4.7 4.2 21 6.2 26 17 29 8.3 52 16 24 32 18 21
44 10 8.1 3.6 31 4.7 9.9 16 15 5.8 53 6.1 8.1 25 II 12
37+42 2.1 1.5 0.44 5.7 1.2 2.4 3.3 4.3 0 18 1.9 2.9 0 0 3.7
41+71 3.6 2.3 l.S 5.6 2.3 2.6 3.2 7.9 3.5 19 2.2 3.8 6.8 7.4 9.5
64 3.1 2.8 1.1 7.4 1.5 3.5 4.9 4.8 1.2 16 2.1 3.4 7.4 3.7 3.7
40 1.3 0 0.49 4.6 0.48 0 0 2.1 0 9.5 0.71 1.S 3.5 0 0
74 1.5 1.2 1.2 4.3 1.2 3.1 5.3 3.9 0.96 17 1.6 2.3 5.4 2.1 2.2
70+76 5.5 4.1 2.4 15 1.3 7.7 12 7.8 1.0 32 2.5 4.0 13 6.5 4.4
6"'"95 20 21 9.8 81 6.7 26 37 35 8.4 98 12 19 46 25 19
91 3.1 4.4 1.8 17 1.8 4.9 7.6 8.4 0 18 2.7 5.4 7.4 5.7 0
5lii-60+89 2.0 2.1 0.81 6.6 0.65 3.9 6.5 3.2 0 19 1.I 2.9 2.6 0 0
92+84 4.6 5.8 2.1 28 1.7 6.3 10 9.5 0 23 3.2 5.8 13 6.3 4.3
101 5.6 6.2 2.7 24 2.3 8.5 12 12 2.6 31 3.9 7.2 17 II 7.7
83 0.37 0.73 0.15 2.0 0 0.39 0.60 1.8 0 0 0 0 0.78 0 0
97 1.0 1.3 0.50 4.8 0.77 1.3 1.9 2.8 1.4 5.5 0.79 1.6 3.2 2.9 2.6
87+81 3.1 4.2 1.6 16 2.3 3.1 4.6 7.9 2.3 11 2.3 4.0 4.8 4.6 3.9
85+136 0.27 0.18 0.094 1.4 0.083 1.3 1.7 0.43 0 6.2 0.12 0.27 2.8 0 0
110+77 4.9 7.2 2.7 31 4.0 6.6 10 13 5.2 26 4.0 7.8 14 12 II
82 0.51 0.53 0.25 1.8 0.092 0.44 0.62 0.73 0.19 1.7 0.084 0.16 0.92 0.25 0.31
151 0.60 0.72 0.38 2.7 0.81 0.85 1.2 1.2 0.56 2.7 0.53 0.80 1.8 0.98 1.1
135+144+147+124 0.39 0.40 0.29 2.8 0.73 0.87 1.1 1.0 1.4 3.7 0.51 1.4 1.7 1.5 1.8
149+123+107 1.6 2.0 0.92 7.7 1.I 2.1 3.2 3.4 1.1 7.5 l.l 1.9 4.5 2.5 2.5
118 0.87 1.7 0.66 7.4 1.I 1.8 3.0 3.6 1.4 7.9 0.69 1.3 4.3 2.6 2.2
146 0 0 0 0 0 0.26 0.36 0 0 0 0 0 0.79 0 0
153+132 1.5 I.7 0.74 8.8 0.84 2.0 2.9 3.7 1.0 7.6 0.78 1.4 4.1 2.2 2.2
105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
141{+ 179 from 4/16199) 0.26 0.33 0.14 1.6 0 0.51 0.69 0.73 0.16 1.7 0 0 1.I 0.35 0.32
137+176+130 0 0 0 0.17 0 0 0.23 0 0 0 0 0 0 0.22 0
163+138 0.81 1.1 0.47 6.0 0.76 1.6· 2.1 2.4 1.1 6.5 0.76 1.00 3.6 2.4 1.9
178+129 0 0 0 0 0 0.10 0.41 0 0 0.51 0 0 0.74 0.16 0
187+182 1.2 1.3 0.51 2.9 0 1.3 1.6 1.5 0 2.0 0 0 1.5 0.99 1.0
183 0.13 0.10 0.045 0.44 0 0.10 0.19 0.28 0 0.62 0 0 0.40 0.27 0.19
185 0 0 0 0.19 0.025 0.079 0.062 0.11 0 0 0 0.034 0.10 0 0
174 0.092 0 0.070 0.75 0.082 0 0.19 0.31 0 0.77 0.069 0 0.43 0.27 0.15
177 0 0.081 0 0.51 0.072 0 0.12 0 0 0 0.070 0.060 0.22 0.13 0.10
202+171+156 0 0.050 0 0.085 0.028 0.080 0.10 0 0 0.18 0.030 0.055 0.11 0.10 0
180 0.065 0.14 0.026 0.61 0.088 0.14 0.090 . 0.19 0 0.59 0.19 0.066 0.40 0.11 0.11
199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.20
170+190 0.060 0 0 0 0 0 0 0.066 0 0 0.015 0 0.086 0 0
198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
201 0 0 0 0.21 0 0 0.20 0 0 0.26 0 0 0.17 0 0
203+196 0.22 0 0 0.30 0 0 0.12 0 0 0.31 0 0 0.23 0 0
195+208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
206 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TolalPCOs 240 225 95 711 110 317 414 427 III 1,200 163 261 507 266 260

Homologue Group
3 126 117 45 299 59 156 207 190 57 573 82 128 227 113 122
4 82 68 33 244 33 116 139 162 36 465 59 93 190 95 95
5 24 32 13 133 14 35 52 59 13 130 18 33 68 45 32
6 5.1 6.3 2.9 30 4.3 8.2 12 13 5.3 30 3.6 6.5 18 10 9.8
7 1.5 1.6 0.65 5.4 0.27 1.7 2.7 2.5 0 4.5 0.34 0.16 3.9 1.9 1.6
8 0.22 0.050 0 0.59 0.028 0.080 0.42 0 0 0.75 0.030 0.055 0.51 0.10 0.20
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Corresponding Laboratory Blank 3/5198 3/5198 3/5198 3/17198 3/5198 3/10/98 3/5198 2/16198 3/10198 3/17198 3/17198 2/16198 2/16198 2/16/98 3/17198

Surrogate Recoveries (%)
#65 114% 114% 107% 45% 106% 107% 112% 126% 102% 111% 106% 115% 106% 135% 119%
#166 106% 107% 100% 37% 111% 104% 109% 1080/0. 106% 106% 107% 107% 106% 107% 104%



A.l. New Brunswick Gas Phase
PCBs (NB-PUF)

Surrogate Corrected Concentrations

(pg/m'l

PCB No-PUF NB-PUF NB-PUF NB.PUF NB-PUF NB·PUF NB.PUF NB-PUF No-PUF NB-PUF NB.PUF No-PUF NB-PUF No-PUF NB·PUF
Congener 1/10/98 1116198 2/21/98 1118198 3/6198 3/12198 3/18198 3114/98 3130198 4/5198 4111198 4/17198 4113198 4119198 S/5198

18 63 29 19 54 18 8.0 34 15 47 16 22 31 20 43 131

17+15 38 17 12 32 5.9 4.4 18 6.2 19 7.5 8.8 13 7.8 10 52

16+32 170 0 25 84 19 8.4 62 21 44 15 26 32 26 65 219

31 69 31 17 61 20 4.6 30 12 45 15 22 33 26 44 211

18 55 23 10 48 11 3.8 24 8.4 28 8.2 11 18 13 32 137

11+33+53 121 48 0 5\ 9.3 3.6 26 9.1 28 7.6 10 \7 13 50 12i

22 36 21 12 46 13 6.1 27 9.5 35 6.6 11 13 11 18 100 ,r-,

45 0 0 0 0 0 0 0 0 20 3.9 15 6.2 12 14 57 '<;i

51+43 43 23 17 45 15 5.8 30 13 35 \5 18 27 28 27 114

49 24 11 9.2 21 6.5 2.1 15 5.2 16 5.1 11 9.9 11 IS 55

47+48 32 19 20 39 14 4.3 30 9.1 43 22 14 23 17 25 68

44 39 20 10 34 8.5 3.6 20 7.9 24 8.0 8.9 18 16 19 84

37+41 18 8.1 5.5 13 1.6 1.0 7.2 2.1 4.9 1.8 2.4 3.9 3.0 5.3 29

41+71 \8 9.6 4.8 15 2.7 1.8 6.8 2.6 8.2 2.5 2.8 5.7 4.3 7.6 41

64 \3 6.2 2.7 12 2.5 0.97 6.2 2.3 7.4 2.2 2.7 4.9 3.9 6.4 31

40 10 3.2 2.7 6.6 2.4 0.29 3.2 1.1 4.6 1.5 2.5 3.3 3.2 5.6 21

74 9.1 4.1 2.5 10.0 3.0 0.73 5.3 3.2 12 3.9 6.2 9.9 7.2 8.6 45

70+76 15 7.0 6.1 20 6.6 1.1 9.5 4.6 16 7.3 10 17 15 14 85

66+95 53 27 24 63 25 6.0 36 18 48 28 34 54 57 44 205

91 11 5.3 5.5 10 6.5 1.3 9.6 3.5 13 3.4 7.2 7.0 9.0 9.0 24

56+60+89 11 6.2 3.6 15 4.8 0.53 7.2 2.9 15 3.3 4.8 12 6.9 12 60

91+84 10.0 6.5 6.6 18 6.6 2.0 14 4.5 26 7.2 9.5 16 16 23 49

101 20 10 7.5 22 8.5 2.1 15 7.2 21 9.1 13 \8 19 16 64
83 0 0 0.33 0 0.60 0 0 0 3.6 0.73 1.1 1.8 1.6 1.8 5.1

97 4.1 2.6 1.3 5.1 1.5 0.59 3.0 1.5 4.5 1.5 2.3 3.2 3.2 3.6 13

87+81 9.5 7.0 2.7 13 3.5 1.5 8.1 3.5 9.0 3.5 4.9 6.1 7.7 7.7 26

85+136 2.7 0.49 1.3 10.0 0.82 0.060 0.84 0.28 4.9 1.5 1.7 3.1 2.5 5.3 17 r-,
110+77 19 13 6.5 26 8.4 2.6 15 7.9 23 8.1 12 17 16 18 69 Icj

81 0.76 0.36 0.41 1.9 0.54 0.17 0.70 0.42 1.5 0.62 0.79 1.3 1.4 1.1 6.1

151 1.7 1.1 0.97 2.5 1.1 0.30 1.4 0.88 2.3 0.71 0.96 1.5 1.5 1.8 5.7

135+144+147+124 2.5 1.7 0.84 3.0 0.99 0.51 2.2 0.97 3.1 0.81 1.1 1.8 2.1 1.9 6.9

149+123+107 5.1 3.2 2.6 7.3 3.1 0.67 4.5 2.5 11 2.3 3.2 5.9 5.5 6.5 19

118 4.4 3.1 2.3 9.1 3.5 0.49 4.1 2.2 9.6 2.2 4.3 6.9 5.8 5.2 33

146 0 0 0 1.6 0 0 0.55 0.39 0 0.32 0.51 1.1 0.92 1.1 3.8

153+131 3.3 3.6 2.6 8.8 3.3 0.41 4.6 2.5 9.4 2.2 3.2 6.0 5.5 6.3 22

105 0 0.78 0 0 0 0 0 0 0 0.80 1.3 2.2 1.9 0 0

141(+ 179 from 4/16199) 0.19 0 0.51 2.3 0.72 0 1.4 0.78 2.3 0.41 0.74 1.4 1.2 1.7 5.3

137+176+130 0 0 0 0 0.28 0 0 0 0 0 0 0 0 0 0 ."V
163+138 1.2 3.2 2.1 9.3 3.1 0.40 4.1 2.3 11 1.9 3.0 6.2 5.6 6.1 26

178+129 0 0 0.24 0.70 0.30 0 0.32 0 0.88 0 0.15 0.43 0 0.25 2.1

187+181 1.00 1.4 2.1 2.5 1.6 0 1.6 1.5 3.0 2.1 1.7 1.9 2.4 2.5 5.1

183 0.21 0.36 0.22 1.0 0.32 0.039 0.43 0.17 1.1 0.14 0.25 0.57 0.42 0.69 2.6

185 0 0.086 0.16 0.15 0.057 0 0.093 0.049 0.22 0.039 0.063 0.12 0,075 0.19 0.55

174 0.18 0.50 0.32 1.3 0.37 0.064 0.54 0.29 1.6 0.20 0.33 0.98 0.66 1.0 3.4

177 0.11 0.28 0.17 0.83 0.26 0 0.37 0.15 1.2 0.14 0.19 0.58 0.60 0.68 2.4

202+171+156 0.13 0.17 0.14 0.54 0.14 0.024 0.18 0.13 0.53 0.067 0.11 0.20 0.25 0.38 1.2

180 0.097 0.53 0.19 2.0 0.34 0.19 0.60 . 0.22 3.0 0.13 0.34 1.2 0.69 1.4 6.1

199 0 0.096 0 0.20 0 0 0.14 0 0.69 0.030 0.044 0.14 0.14 0.32 0.62

170+190 0 0.071 0 0.67 0.053 0.0048 0.14 0 0.76 0.041 0.098 0.51 0.38 0.52 2.2

198 0 0 0 0.016 0 0 0 0 0.13 0 0 0 0 0 0

101 0 0.22 0.23 1.1 0.20 0.029 0.25 0.17 1.7 0.10 0.13 0.64 0.43 0.79 2.7

103+196 0 0.23 0 1.2 0.19 0.042 0.29 0.14 1.6 0.15 0.22 0.57 0.40 0.78 3.1

195+208 0 0 0 0.11 0 0 0 0 0.11 0 0 0.031 0 0.054 0.32

194 0 0 0 0.\8 0 0 0 0 0.25 0 0 0.086 0 0 0

206 0 0 0 0.27 0 0 0 0 0 0 0 0 0 0 0.27

Total PCB. 935 379 251 830 247 81 490 \97 669 231 318 464 412 590 2,290

Homologue Group
3 569 177 100 387 99 40 227 83 251 78 115 160 119 267 1,000

4 269 \36 103 281 91 27 169 70 247 104 130 190 180 197 866

5 80 49 34 115 41 II 70 31 115 39 57 82 84 91 306

6 14 13 9.6 35 13 2.3 19 \0 39 8.6 13 24 22 25 88

7 1.6 3.3 3.4 9.1 3.3 0.29 4.1 2.4 12 2.7 3.1 6.2 5.2 7.2 24

8 0.13 0.72 0.37 3.4 0.52 0.095 0.87 0.44 4.9 0.35 0.50 1.7 1.2 2.3 8.0

9 0 0 0 0.27 0 0 0 0 0 0 0 0 0 0 0.27

Corresponding Laboratory Blank 3/17198 3/10/98 3/17/98 3/10/98 3/17198 3/17198 5/23/98 5/26/98 5/26/98 5/26/98 5113/98 5/23/98 5/26/98 5/26/98 5/23/98

Surrogate Recoveries (%)
#65 97% 118% 104% 137% 107% 105% 138% 110% 100% 109% 116% 96% 103% 109% 109%

#166 108% 108% 105% 110% 107% 107% 109% 109% 111% 104% 100% 101% 96% 98% 101%

---------- ~--



A.Z. New Brunswick Gas Pbase
PCB, (NB.PUF)

Surrogate COlTeded Concentrations

(pglm') SplllPUF SplllPUF
day-lop day-bottom night day

PCB NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NO·PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB·PUF NB.PUF NB-PUF NB-PUF

Congener 5/ll/98 5/17/98 5113/98 5129/98 6/4/98 6/10/98 6116198 611.2/98 611.5198 611.6/98 611.6198 611.6/98 611.8/98 7/4/98 7/5198

18 37 108 48 80 25 70 48 57 61 26 25 341 35 36 31

17+15 18 64 26 48 19 38 36 31 39 19 0 72 15 0 23

16+32 41 150 66 120 43 81 75 66 81 39 0 139 28 64 26

31 39 138 56 95 38 68 54 68 III 74 47 99 25 63 31

28 22 94 35 65 23 43 47 46 68 38 28 73 20 34 20

21+33+53 22 85 27 71 14 32 28 30 37 28 8.9 58 10 36 i2
Z2 17 82 19 82 24 65 49 92 83 48 29 87 27 45 16

45 15 44 15 42 0 0 0 34 0 0 0 86 0 28 3.1

52+43 30 98 32 91 25 53 49 44 59 55 7.3 95 26 93 43

49 13 47 15 35 14 26 16 18 30 23 3.8 32 9.9 20 12

47+48 29 58 21 38 13 33 21 23 32 20 3.8 49 28 33 7.6

44 20 71 22 54 21 40 38 59 47 51 13 66 17 0 22

37+42 5.7 36 4.4 20 6.5 13 55 10 0 0 0.49 30 4.1 24 4.6

41+71 7.1 35 7.7 25 9.6 18 15 14 35 21 3.1 25 6.2 20 65

64 5.7 24 6.3 20 5.7 10 II 13 16 14 2.1 20 4.0 14 5.3

40 4.2 16 4.6 15 5.3 15 13 14 21 18 3.9 17 5.9 32 2.7

74 II 31 13 24 9.7 16 0 16 0 0 7.2 8.8 7.7 65 6.3

70+76 19 55 20 32 12 17 12 25 27 23 0 19 7.S 37 16

66+95 51 147 53 123 41 66 64 101 113 102 7.7 115 27 83 58

91 9.1 21 6.2 25 5.2 14 13 17 20 18 2.3 29 13 21 11

56+60+89 II 40 14 28 9.2 18 21 34 21 20 0.76 13 11 14 10

92+84 14 44 16 71 18 34 0 0 0 0 0 0 18 44 41

101 18 56 18 51 13 22 25 24 36 34 1.3 47 14 25 28

83 2.0 4.7 1.6 4.8 0.99 2.0 4.4 5.6 7.2 6.1 0.15 9.5 2.4 0 3.3

97 3.7 12 3.3 10 2.2 4.3 5.8 7.5 7.7 7.7 0 13 2.9 8.9 5.6

87+81 7.6 22 7.1 25 5.9 12 15 21 20 20 0 33 65 8.8 10

85+136 4.3 II 3.0 19 4.9 II 5.9 1.2 17 15 0 14 II 13 11

110+77 18 61 17 52 12 27 38 37 49 42 1.2 56 16 31 28

82 1.3 5.1 1.2 2.5 0.66 1.3 1.7 2.7 3.1 3.1 0 2.8 0.71 2.1 1.2

151 1.7 5.8 1.4 5.8 1.2 2.7 3.0 2.7 4.4 5.4 0.25 6.1 1.9 3.7 2.7

135+144+147+124 2.1 7.1 1.8 6.4 1.2 3.0 1.4 1.8 2.6 2.6 0 4.7 1.8 2.7 3.0

149+123+107 5.9 19 4.9 22 4.1 8.0 II 9.7 13 16 0.27 19 6.3 12 9.3

118 8.4 23 7.1 15 2.9 7.7 8.6 16 14 13 0 12 5.5 12 9.5

146 1.0 3.6 0.95 1.8 0.34 1.2 1.5 1.2 2.6 2.3 0 0.78 0.88 2.8 1.9

153+132 5.7 22 5.4 21 3.5 9.0 7.5 II 14 15 0.15 20 6.1 11 9.2

105 2.2 8.3 2.4 5.3 0.55 2.3 2.7 2.5 3.0 3.0 0 3.4 1.5 4.7 2.4

141(+ 179 from 4/16199) 1.5 5.2 1.2 5.8 1.2 3.0 3.4 6.4 4.3 6.7 0 5.0 1.5 3.4 1.9

\37+176+130 0 0 0 0 0 0.20 0 0 0.26 0.34 0 0 0.10 0.23 0.33

163+138 6.3 25 55 21 3.3 10 II 12 16 17 0.034 16 6.2 11 10

178+129 0 2.& 0.35 1.5 0.29 0.91 0.75 1.4 1.2 1.3 0 0 0.86 1.3 0.71

187+182 2.3 5.5 2.0 8.0 2.5 3.7 3.9 3.8 5.7 7.0 0 6.1 3.2 3.6 4.7

183 0.64 2.3 0.56 2.6 0.38 1.2 1.7 1.6 2.0 2.1 0 1.6 0.77 1.9 1.7

185 0.12 0.39 0.099 0.43 0.077 0.22 0.73 0.51 0.49 0.95 0 0.90 0.13 051 0.16

174 0.89 3.2 0.78 3.4 0.43 1.8 1.8 2.2 2.5 2.6 0 2.3 0.98 1.8 1.3

177 0.82 2.3 0.60 3.2 0.44 1.3 1.4 1.7 1.8 1.9 0 1.7 0.76 1.1 0.83

202+171+156 0.40 1.2 0.31 1.3 0.19 0.68 0.90 0.89 0.93 1.0 0 0.90 0.27 0 0.33

180 1.2 5.0 1.3 5.6 0.60 2.9 2.4 3.1 4.0 3.9 0 2.8 1.4 2.8 2.0

199 0.31 0.40 0.16 0.59 0 0.16 0.091 0.23 0.24 0.23 0 0 0.089 0.13 0

170+190 0.68 1.7 0.50 1.4 0.13 0.79 0.93 1.1 1.5 1.5 0 0.60 0.35 0.96 0.66

198 0 0.058 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.57 2.1 0.64 2.9 0.25 1.6 1.4 2.2 2.1 2.3 0 1.5 0.58 1.9 0.70

203+196 056 2.4 0.69 25 0.35 1.5 1.6 2.1 2.3 2.5 0 1.6 0.69 1.7 1.0

195+208 0.090 0.24 0.043 0 0 0.22 0.14 0.23 0.27 0.26 0 0 0.074 0.26 0.42

194 0.059 053 0 0.18 0.052 0.31 0.23 0.44 0 0.50 0 0 0.14 0.56 0

106 0 0.24 0.056 0 0 0.12 0 0.31 0.36 0.32 0 0 0.071 0.32 0

Total PCBs 540 1,810 616 1,510 446 916 778 1,000 1,140 872 196 1,760 441 919 571

Homologue Group
3 203 756 282 582 194 411 342 401 482 271 138 899 164 302 173

4 215 665 222 526 166 312 260 397 401 346 52 546 151 380 192

5 89 268 83 282 66 138 120 136 178 162 5.0 219 91 171 152

6 24 87 21 84 15 37 39 45 57 65 0.71 71 25 47 38

7 6.7 22 6.1 26 4.9 13 14 15 19 21 0 16 8.4 14 12

8 2.0 7.0 1.8 75 0.84 4.4 4.4 6.0 5.9 6.7 0 4.0 1.8 4.6 2.5

9 0 0.24 0.056 0 0 0.12 0 0.31 0.36 0.32 0 0 0.071 0.32 0

Corresponding Laboratory Blank 5/23/98 6/15/98 6/15/98 6/15/98 6/15/98 711J98 7/2198 711J98 7/2198 7/2198 8/20/98 8/20/98 7115198 7/15198

Surrogate Recoveries (%)
#65 108% 72% 114% 93% 96% 38% 121% 154% 120% 106% 84% 151% 97% 79% 83%

#166 101% 70% 102% 88% 83% 47% 102% 105% 106% 101% 98% 100% 104% 82% 105%



",

A.2. New Brunswick Gas Phase
PCBs (NB.pUF)

Surrogate Corrected Concentrations

(pg/m'l
night day night day night day night day night day nlgbt day

PCB NB-PUF NB-PUF NB-PUF NB·PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Congener 7/5/98 7/6198 7/6/98 7/7/98 717/98 7/8/98 7/8/98 7/9/98 7/9/98 7110/98 7/10/98 7/11/98 7/16198 7/22/98 7/28/98

18 73 85 50 79 51 43 44 91 33 56 25 71 57 47

17+15 35 44 25 42 30 24 29 41 25 38 J2 73 40 32
16+32 70 84 48 78 46 47 37 66 32 49 26 72 65 30
31 71 107 50 109 51 41 40 49 39 47 30 82 77 40
28 38 59 25 59 29 28 29 29 26 32 20 52 51 26
21+33+53 42 63 30 69 28 26 27 36 26 30 19 36 35 19

n 31 54 21 58 28 22 21 194 20 27 15 49 45 33 "',
45 7.1 8.9 4.8 8.2 5.7 5.2 4.1 0 4.1 6.6 3.3 0 0 5.8

"""52+43 77 78 39 58 44 39 36 65 60 56 42 63 76 39

49 23 30 12 27 15 12 12 16 15 17 11 25 27 14
47+48 14 25 8.4 21 10 8.8 9.7 19 9.6 11 7.4 39 46 29
44 40 42 25 38 27 23 20 49 30 31 25 47 47 24

37+42 0 14 0 16 10 0 4.4 11 8.5 8.8 6.8 13 11 6.4

41+71 13 25 7.8 22 10 7.3 7.1 19 9.3 9.6 8.9 20 21 9.8

64 10 14 6.2 14 7.9 6.3 6.6 12 8.1 8.7 6.4 12 12 6.3
40 5.4 9.9 3.7 10 4.8 5.2 2.3 5.1 4.3 5.2 4.6 15 13 6.8

74 9.1 16 7.0 15 6.2 5.0 6.7 7.2 9.5 8.3 6.5 12 18 11
r>.

70+76 31 42 16 35 20 16 12 0 24 18 17 21 21 16

66+95 130 130 70 88 74 53 41 73 82 62 60 86 74 58
91 28 22 22 16 22 14 6.9 30 14 11 8.7 22 20 15
56+60+89 17 24 8.6 27 11 8.6 8.1 11 16 14 12 27 25 15
92+84 58 54 0 59 0 51 0 120 48 40 34 38 36 24
101 37 40 20 25 21 17 17 54 40 31 30 32 36 25
83 4.4 4.3 3.6 4.3 3.7 2.6 3.9 0 4.1 2.6 2.7 4.4 4.7 3.5
97 6.8 7.5 3.5 4.9 3.8 3.2 2.9 7.2 8.5 5.6 5.4 7.4 8.2 5.2
87+81 19 16 10 12 12 8.0 6.7 18 14 13 10 13 13 9.1
85+136 13 16 9.7 13 9.2 6.6 8.4 25 11 12 12 13 13 9.8
110+77 33 42 20 28 23 18 18 2.3 39 28 28 38 38 24

r--
i;;;,.j

82 0.67 1.9 0.13 0.95 0.51 0.52 0.57 0 1.8 1.7 1.6 1.9 1.7 0.97
151 3.4 4.7 2.1 2.7 2.5 2.3 1.9 10 4.0 3.0 3.3 3.3 4.3 2.9
135+144+147+124 3.4 5.2 1.9 3.0 2.8 2.1 2.1 0 4.4 3.1 3.9 3.7 4.5 3.7
149+123+107 10 15 6.9 9.6 8.9 7.1 6.7 17 13 8.8 10 13 14 9.8
118 11 19 7.1 13 9.1 5.8 6.7 0 15 8.2 11 10 14 11
146 2.0 3.1 1.8 2.3 2.3 0 1.4 0 2.6 1.4 1.8 2.6 3.1 1.3
153+131 9.0 16 6.6 11 8.4 6.7 7.4 4.7 14 8.1 9.6 11 13 9.6
lOS 2.7 5.6 2.5 4.5 2.7 1.6 1.8 0 6.9 2.3 2.2 3.2 3.3 2.3
141(+ 179 from 4/16199) 0 3.5 1.0 2.3 2.0 0.82 1.7 0 3.0 1.7 2.1 2.9 3.5 2.1
137+176+130 0.36 0.32 0 0 0.28 0 0.26 3.3 0.86 0.28 0.31 0.30 0.32 0.15 0
163+138 9.0 19 7.2 12 11 0 8.2 8.4 14 7.9 9.8 12 14 11
178+129 0 0.88 0 0 0.70 0 0.53 0 0.72 0.54 0.86 1.2 1.5 0.91
187+182 4.6 6.4 4.5 5.7 5.2 5.3 3.5 0 4.7 4.3 5.1 4.0 4.4 3.3
183 1.9 2.3 1.9 2.4 2.0 0 1.4 0 1.8 1.0 1.3 1.6 2.3 1.5
185 0.18 0.32 0 0.31 0.21 0 0.17 0 0.23 0.12 0.21 0.28 0.41 0.20
174 0.88 2.7 0.50 1.2 1.6 0.51 1.3 1.2 1.8 0.91 1.3 1.8 2.3 1.5
177 0.52 1.7 0 0.67 1.1 0 0.84 0.45 1.4 0.62 0.71 1.9 2.0 1.1
202+171+156 0.36 0.80 0 0 0.57 0 0.40 0.79 0;60 0.30 0 0.59 0.56 0.61
180 0.83 4.3 0.53 2.6 3.3 1.5 1.9 0 2.6 1.3 2.4 2.8 3.4 2.2
199 0 0.15 0 0 0 0 0.095 0 0 0 0 0 0.21 0.098

,r---"',

170+190 0 1.2 0 0 0.85 0 0.62 1.3 0.46 0.19 0 0.77 1.1 0.55
198 0 0 0 0 0 0 0 0 0 0 0 0.53 0 0
201 0 1.9 0 0 1.1 0 0.92 0 0.91 0.20 0.47 0 1.6 1.2
203+196 0 2.3 0 0 1.8 0 1.1 1.5 1.0 0.14 0 1.3 1.7 1.2
195+208 0.99 0 0 0 0 0 0.13 0 0.19 0.13 0.59 0.12 0.20 0.085
194 0 0.84 0.58 0 0.54 0 0.17 0 0 0.26 0.81 0.34 0.44 0.25
206 0 0 0.14 0 0 0 0.17 0 0 0 0 0.11 0.22 0

Tolal PCBs 998 1,280 593 l.110 675 576 512 1,100 756 734 559 1,060 1,030 653

'-- ..
Homologue Group
3 360 508 249 511 274 230 232 518 209 287 155 448 381 233
4 376 447 210 363 237 190 165 277 273 248 204 367 380 234
5 214 227 98 181 107 130 73 257 203 154 146 183 188 131
6 37 67 28 43 39 19 30 44 55 34 41 49 56 40
7 8.9 20 7.4 13 15 7.3 10 2.9 14 9.0 12 14 17 11
8 1.4 6.0 0.58 0 4.0 0 2.8 2.3 2.7 1.0 1.9 2.9 4.7 3.4
9 0 0 0.14 0 0 0 0.17 0 0 0 0 0.11 0.22 0
Corresponding Laboratory Blank 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 8120/98 8/31/98 8131/98

SUlTogate Recoveries (%)
#65 59% 74% 80% 80% 87% 71 % 79% 90% 76% 86% 69% 106% 93% 97%
#166 73% 95% 97% 103% 113% 102% 99% 66% 100% 102% 84% 99% 104% 99%

---~---=



A.2. New Brunswick Gas Phase
PCBs (NB-PUF)

Surrogate Corrected Concentrations

(pglm')

PCB NB-PUF NB-PUF NB-PUF . NB-PUF NB.PUF NB-PUF NB-PUF NB·PUF NB-PUF NB-PUF NB-PUF NB-PUF NB·PUF NB-PUF NB-PUF

Congener 813198 819/98 8/15198 1In1198 8/27/98 9/2/98 9/4/98 9/8198 9113198 9/19198 91ZZI98 91Z5198 10/1198 lon198 10110198

]8 172 70 39 63 73 59 65 26 51 43 54 26 25 27

17+15 54 31 21 0 56 0 48 0 0 0 45 17 12 0

16+32 59 35 34 52 85 63 65 30 44 61 86 33 24 27

31 62 73 39 58 115 65 90 29 55 58 51 21 24 27

28 43 36 23 42 65 37 43 19 34 32 31 11 14 14

21+33+53 28 22 12 19 56 32 36 9.5 20 16 21 9.3 6.5 10·

22 81 57 38 52 97 70 80 24 57 42 52 15 35 24

45 0 23 0 0 0 0 39 0 0 0 0 0 0 0

52+43 46 33 25 29 77 53 65 24 32 55 44 25 17 34

49 16 14 11 14 30 18 22 10.0 17 18 26 13 13 14

47+48 25 27 21 20 40 26 29 II 15 24 23 7.9 9.6 15

44 49 34 20 41 59 46 55 15 37 40 41 12 15 20

37+42 0 0 4.3 0 14 7.8 10 8.5 17 8.0 6.4 6.1 0 7.0

41+71 12 13 7.8 14 26 14 18 7.9 13 14 14 6.3 4.9 8.8

64 10 9.2 5.5 9.1 17 10 12 4.8 7.6 8.5 10 4.1 3.7 4.8

40 12 9.9 9.1 8.8 13 9.9 13 5.3 10 9.6 15 3.5 7.4 7.6

74 0 0 0 4.3 12 8.6 5.8 7.4 9.7 7.9 2.0 6.1 0 11

70+76 12 12 7.7 10 30 17 29 13 23 23 12 12 5.3 13

66+95 71 64 49 52 112 75 102 42 67 91 51 42 28 62

91 22 22 18 12 25 19 27 8.2 21 19 17 5.5 14 13

56+60t119 31 25 21 21 30 22 27 11 16 20 19 5.1 3.8 11

92+84 0 0 0 0 0 0 0 15 46 31 37 11 14 18

101 25 20 17 18 41 29 36 15 26 34 25 14 10 22

83 3.4 3.5 3.6 2.4 9.2 3.1 4.7 1.1 2.5 3.1 2.5 0.88 1.2 1.5

97 7.4 5.4 4.2 5.S 9.9 6.0 7.9 2.6 4.9 7.0 5.7 2.3 2.2 4.5

87+81 19 15 11 9.8 25 16 21 6.2 14 15 13 6.0 7.8 10

85+136 8.2 10 7.4 4.1 13 8.9 11 7.4 7.4 8.9 7.7 3.7 0.50 6.3

110+77 32 29 21 21 51 32 44 14 31 35 25 13 12 21

82 2.6 1.7 0.92 2.2 3.6 1.7 1.00 0.40 1.5 1.9 1.1 0.21 0.29 0.87

151 3.6 3.0 1.9 2.5 5.4 3.2 4.0 1-7 3.2 3.2 2.3 1.3 1.3 2.3

135+144+147+124 1.3 2.5 1.1 0.70 6.3 2.2 4.0 1.7 2.3 3.1 1.8 1.6 1.2 2.6

149+123+107 10 9.2 6.0 5.8 16 9.2 12 5.5 9.5 10 7.4 4.6 4.3 7.5

118 11 11 S.7 4.4 20 6.9 12 4.5 11 10.0 6.8 4.1 3.4 6.9

146 1.5 2.1 1.4 1.3 2.8 1.5 1.8 0 1.2 1.5 0.99 0.36 0.69 0.79

153+132 6.2 12 5.8 5.6 19 9.0 12 4.6 8.8 9.7 6.8 3.8 4.1 7.5

105 2.0 3.7 1.7 1.1 6.7 2.2 3.8 1.4 3.2 3.3 1.7 0.80 0.91 1.8

141(+ 179 from 4/16199) 3.4 4.0 1.9 1.8 4.6 3.1 3.7 0.99 2.3 2.0 1.5 0.91 0 1.7

137+176+130 0 0.16 0 0.15 0.33 0.22 0.21 0.10 0.26 0.15 0.18 0.073 0.12 0.14

163+138 11 12 6.6 5.8 20 9.5 12 4.4 10 11 7.1 3.4 4.7 7.0

178+129 0.94 1.1 0.82 0.33 2.2 1.1 1.4 0.54 1.1 1.4 0.76 0.25 0.67 0.44

187+182 3.7 4.2 2.7 2.2 4.9 3.3 4.1 2.5 3.9 3.7 2.5 2.1 2.2 2.8

183 1.2 1.5 0.76 0.84 2.3 1.1 1.5 0.57 1.3 1.3 0.78 0.34 0.50 0.85

185 0.41 0.44 0.25 0.22 0.67 0.29 0.37 0.080 0.19 0.59 0.18 0 0.15 0.15

174 1.6 2.1 0.99 1.0 3.0 1.5 1.9 0.63 1.7 1.8 0.97 0.38 0.85 0.96

177 0.99 1.6 0.88 0.82 2.1 1.1 1.4 0.44 1.2 1.2 0.79 0.37 0.59 0.75

202+171+156 0.79 0.72 0.26 0.21 1.1 0.52 0.67 0.23 0.51 0 0.34 0.17 0.32 0.27

]80 1.9 3.3 1.3 1.2 3.9 1.8 2.5 .0.77 1.8 2.7 1.5 0.35 1.0 0.83

199 0.11 0.11 0.097 0.12 0.26 0.11 0.14 0.036 0.10 0.75 0.11 0 0 0

170+190 0.58 1.0 0.44 0.43 1.2 0.54 0.76 0.14 0.48 0.59 0.42 0 0.30 0

198 0 0 0.35 0 0 0 0 0 0 0 0 0 0 0

201 1.3 1.9 0 0.97 2.2 0.91 1.4 0.25 0.92 2.6 0.60 0.13 0.46 0.63

203+196 1.1 1.7 0.73 0.61 1.9 0.88 1.3 0.33 1.0 1.7 0.68 0.15 0.47 0.73

195+208 0.14 0.19 0.098 0.073 0.22 0.18 0.14 0 0.091 0.088 0.069 0 0.056 0

194 0.16 0.35 0.097 0.11 0.36 0.13 0.16 0 0.13 0.14 0.14 0 0.059 0

206 0.086 0.37 0.089 0.040 0.28 0.24 0.11 0 0.082 0.063 0.056 0 0 0

Total PCBs 966 774 515 622 1,310 811 1,090 399 747 800 785 359 338 439

Homologue Group
3 498 324 211 286 561 334 437 146 278 260 347 140 140 136

4 284 264 178 223 445 301 416 151 248 311 257 137 108 '202

5 133 121 91 80 204 124 168 76 169 169 143 62 66 106

6 37 45 25 24 74 38 50 19 38 41 28 16 16 29

7 11 15 8.2 7.1 20 II 14 5.7 12 13 7.9 3.8 6.3 6.8

8 3.5 5.0 1.6 2.1 6.0 2.7 3.8 0.85 2.8 5.3 1.9 0.45 1.4 1.6

9 0.086 0.37 0.089 0.040 0.28 0.24 0.11 0 0.082 0.063 0.056 0 0 0

Corresponding Laboratory Blank 8/31/98 9/8198 9/8/98 9/8198 9/8/98 9/8/98 9/30198 9/30/98 9130/98 9/30/98 9130198 10/21198 10/21198 10/21198 11/24/98

Surrogate Recoveries (%)
#65 190% 171% 173% 138% 196% 175% 200% 91 % 138% 101% 168% 101 % 118% 93%

#166 117% 108% 104% 105% 110% 108% 108% 97% 100% 90% 107% 100% 96% 99%



A.2. New Brunswick Gas Phase
PCB, (NB-PUFj

Surrogate Corrected Concentrations

(pgfm'j
"-

PCB NB-PUF NB·PUF NB·PUF NB-PUF NB-PUF NB·PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Congener 10/13/98 10119/98 10128/98 11/6/98 11/15/98 11124/98 12/3/98 12/12/98 12111/98 12/30/98 1/8199 1117/99 1/26/99 2/4/99 2/13/99

18 18 46 34 18 27 20 59 15 37 4.3 7.5 17 13 27 6.2

17+15 19 34 0 15 12 15 30 5.5 22 2.8 2.8 20 18 26 4.0

16+32 28 59 48 21 26 20 59 26 34 3.8 5.4 67 34 34 7.7

31 0 27 14 8.1 10.0 13 36 0 0 3.0 3.6 0 14 14 3.1

28 8.9 30 26 8.6 14 13 41 9.2 27 2.3 4.3 13 9.8 18 5.1

21+33+53 3.5 14 11 6.9 6.1 II 35 7.4 21 1.8 2.4 9.7 8.8 14 3.2

22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"-

45 0 24 16 9.6 13 5.7 29 16 22 2.7 3.6 12 7.1 0 0.36 '='
52+43 10 IS 31 20 19 17 42 17 29 4.4 5.5 21 13 23 6.0

49 7.6 21 10 8.0 8.3 6.0 22 12 IS 1.5 3.0 13 9.8 0 2.2

47+48 0 6.0 6.5 2.5 2.5 2.1 12 1.2 3.6 0.26 2.0 2.3 l.l 1.8 0.64

44 5.8 IS 16 5.9 12 12 28 8.6 19 2.0 2.9 13 5.9 14 3.2

37+42 3.3 12 6.1 2.9 5.5 11 15 4.8 13 1.1 2.4 10.0 0 9.2 2.3

41+71 2.9 7.6 9.6 4.0 4.0 3.0 11 4.8 7.9 0.63 1.7 5.4 3.5 6.1 1.0

64 3.0 8.1 9.5 3.1 3.7 3.5 9.2 );4 5.9 0.56 0.93 3.9 2.4 4.5 0.87

40 3.8 6.0 2.7 I.S 1.9 1.8 6.0 2.1 3.7 0.20 0.64 2.5 2.1 4.4 0.59

74 2.5 5.3 4.0 8.3 2.3 2.0 6.9 2.8 4.7 0.36 0.81 3.0 1.6 7.4 0.76

7lH-76 4.8 11 9.6 5.7 6.0 5.2 16 6.0 10 0.82 0.97 7.0 3.5 8.5 1.1

66+95 21 43 26 18 25 21 48 19 32 3.3 4.1 23 9.0 27 4.7

91 13 10 6.2 4.5 4.7 3.1 13 6.2 10.0 0.70 0.82 5.9 3.5 5.8 0.93

56+60+89 5.0 8.1 8.3 3.8 4.4 2.8 10 3.4 6.3 0.34 0.51 4.5 2.3 5.2 0.86

92+84 12 20 10 21 16 14 23 II 16 1.5 1.7 13 3.6 II 1.9

101 9.0 18 13 12 II 8.4 24 8.9 16 1.0 1.1 II 4.9 9.3 1.5

83 1.2 1.8 1.7 0.59 0.71 0.40 2.5 0.87 2.0 0 0 1.0 0.50 0.57 0.072

97 2.3 3.0 3.0 2.2 1.8 2.2 5.0 2.0 3.9 0.21 0.17 2.6 1.2 1.8 0.24

87+81 7.2 7.9 7.9 6.5 4.9 5.1 11 4.5 8.9 0 0 6.6 3.0 0 0

85+136 2.1 4.6 2.5 3.2 2.6 2.7 8.0 2.3 4.9 0.30 0.34 3.7 1.5 5.3 0.64

11lH-77 9.1 13 12 8.4 7.7 6.8 20 6.8 14 0.53 0.58 9.4 3.7 9.3 1.2

82 0.29 0.44 0.32 0.30 0.27 0.30 1.1 0.40 0.96 0 0.032 0.98 0.27 0.51 0

151 1.0 1.8 1.5 0.99 1.0 0.65 4.4 0.83 2.1 0 0.076 1.5 0.49 1.1 0.13

135+144+147+124 0 1.8 0 0.96 0 0.69 4.1 0.95 2.4 0 0 1.8 0.55 1.2 0.11

149+123+107 3.5 5.5 4.6 2.9 3.1 2.4 II 2.4 6.8 0.13 0.14 4.3 1.5 3.6 0.45

118 3.2 4.0 3.6 2.1 2.3 1.6 6.8 2.0 5.2 0.096 0.095 3.2 1.1 2.7 0.28

146 0.83 0.88 0.97 0.39 0.45 0.28 2.3 0.30 1.2 0 0 0.72 0 0 0

153+132 4.0 5.3 4.8 2.2 2.7 2.0 II 2.0 6.1 0.11 0.086 3.7 0.92 3.0 0.24

105 1.3 0 1.7 1.1 0.86 0.78 3.3 0 0 0 0 0 0 0.90 0

141(+ 179 from 4/16/99) 0.87 1.2 1.0 0.59 0.57 0.71 3.2 0.47 1.4 0 0 0.89 0.21 0.53 0.058

137+176+130 0 0 0 0.24 0.33 0.24 0 0 0 0 0 0 0 0 0 r"
V

163+138 3.9 4.8 4.6 1.6 2.2 1.7 II 1.7 6.4 0.063 0.11 3.1 0.97 2.8 0.17

178+129 0.3l 0.22 0.18 0.090 0.094 0.097 1.4 0 0.47 0 0 0 0.67 0.15 0

187+182 0.95 I.3 J.I 0.43 0.61 0.61 4.2 0.26 1.2 0 0 0.59 0.10 1.0 0.14

183 0.45 0.63 0.58 0.072 0.25 0.23 2.3 0.20 0.77 0 0 0.30 0.085 0.57 0

185 0.080 0 0.16 0.029 0 0 0.46 0.059 0.18 0 0 0.071 0 0.093 0

174 0.47 0.70 0.72 0.16 0.29 0.29 3.4 0.27 1.0 0 0 0.41 0.16 0.40 0.Q38

177 0.31 0.41 0.34 0.11 0.14 0.14 2.0 0.14 0 0 0 0.23 0.098 0.26 0

202+171+156 0.28 0.38 0.37 0.095 0.12 0.22 1.3 0.14 0.43 0 0 0.30 0.13 0.21 0

180 0.61 0.83 0.76 0.081 0.21 0.24 4.9 ·0.18 1.3 0 0 0.36 0.13 0.34 0.024

199 0.049 0.056 0.11 0 0 0 0.37 0.031 0.081 0 0 0 0 0 0

17lH-190 0.14 0.24 0.12 0 0.073 0.12 J.I 0.073 0.38 0 0 0 0.15 0 0

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.30 0.38 0.51 0.040 0.090 0.092 1.9 0.093 0.55 0 0 0 0.12 0.13 0
203+196 0.34 0.44 0.41 0.077 0.14 0.30 2.1 0.12 0.56 0 0 0 0.13 0.23 0

195+208 0 0.029 0.044 0 0 0 0.14 0 0 0 0 0 0 0 0
194 0.029 0.048 0.053 0 0.0096 0.040 0.23 0 0.057 0 0 0 0 0.023 0
206 0.030 0.020 0.044 0 0 0.024 0 0 0.040 0 0 0 0 0 0

Total PCB' 226 524 373 244 267 241 707 220 429 41 60 322 187 308 62

Homologue Group
3 81 222 138 80 99 103 277 68 154 19 28 136 97 143 32
4 67 191 150 91 102 82 240 97 160 17 27 110 61 102 22
5 60 83 62 62 53 45 117 45 82 4.4 4.8 58 23 47 6.8
6 14 21 18 9.9 10 8.6 47 8.6 27 0.30 0.41 16 4.6 12 1.2
7 3.3 4.4 4.0 0.97 1.7 1.7 20 1.2 5.3 0 0 2.0 1.4 2.8 0.20
8 0.99 I.3 1.5 0.21 0.36 0.66 5.9 0.39 1.7 0 0 0.30 0.37 0.59 0

9 0.030 0.020 0.044 0 0 0.024 0 0 0.040 0 0 0 0 0 0
Corresponding Laboratory Blank 11/24/98 11/24/98 1/5/99 1/5/99 1/5/99 2/8/99 2/8199 2/8/99 2/15/99 2/15/99 2/15/99 2/15/99 2/24/99 2/24/99 3/8/99

Surrogate Recoveries ('Yo)
#6S 76% 65% 83% 113% 89% 93% 99% 109% 90% 95% 85% 92% 100% 95% 98%
#166 83% 66% 93% 96% 83% 81% 92% 98% 96% 97% 94% 91 % 94% 94% 99%



A.l. New Brunswick Gas Phase
----~

PCB. (NB-PUF)

Surrogate Corrected Concentrations

(pg/m')

PCB NB-PUF NB-PUF NB-PUF . NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Congener 211Z!99 313/99 3/1Z!99 3nt/99 3/30/99 4/9/99 4/16199 4/26/99 5/5199 5/14/99 5n5/99 6/1/99 6110/99 6/19/99 6128/99

18 4.4 9.9 5.2 31 22 39 33 16 78 47 50 59 28 21

17+15 2.5 4.2 3.1 18 12 20 22 0 46 28 31 34 21 60

16+32 4.6 8.8 5.1 35 21 54 34 21 81 55 63 69 34 26

31 3.1 5.6 3.4 24 20 23 28 14 48 30 53 48 31 29

18 2.6 5.9 3.6 27 15 30 24 12 56 37 43 60 27 23

21+33+53 1.8 5.2 5.2 21 10 29 0 0 32 22 42 27 24 2i

22 0 0 0 0 0 0 22 9.4 0 0 3S 0 21 17

45 0 0 1.6 16 0 0 3.7 2.2 0 0 6.5 37 6.2 5.7

52+43 4.5 8.9 9.6 25 28 40 30 19 63 38 50 60 33 33

49 1.7 3.7 2.1 11 II 15 22 13 27 24 22 22 16 0

47+48 0.31 1.0 0.88 10.0 4.8 4.8 7.7 4.2 0.020 9.6 12 15 6.3 7.8

44 1.8 4.9 4.0 18 15 22 21 12 33 21 29 38 21 23

37+42 2.1 2.9 1.4 10 5.6 12 12 5.6 24 16 16 21 10 10

41+71 0.47 2.5 1.4 7.9 6.5 12 7 3.3 21 9.4 15 15 9.0 7.5

64 0.44 1.7 1.2 6.0 4.5 7.9 6.9 M 14 8.7 10 12 6.0 5.5

40 0.26 1.2 0.51 4.3 2.9 3.7 0 0 8.9 4.6 3.3 8.0 1,9 1.5

74 0.38 0 1.0 4.5 5.1 12 4.4 3.1 8.2 16 7.4 9.7 250 4.9

70+76 0.76 3.9 2.4 9.3 9.7 15 10 7.8 21 16 16 23 11 11

66+95 2.7 14 8.6 32 32 43 28 22 64 47 47 75 34 36

91 0.84 5.5 1.2 6.4 6.5 9.3 2.5 2.0 22 13 3.3 16 2.3 2.3

56+60+89 0.34 3.6 0.62 10 4.7 10 7.8 5.6 19 12 15 13 11 11

92+84 1.0 9.6 4.1 13 15 26 15 II 38 34 27 53 27 34

101 0.88 5.4 4.0 II 13 21 11 11 28 21 20 18 15 19

83 0 0.56 0.28 0.95 1.1 2.2 1.2 2.0 3.7 2.0 1.2 5.3 1.1 0

97 0.12 1.2 0.80 2.7 2.7 5.1 3.3 2.7 7.8 4.6 4.7 3.5 3.6 3.9

87+81 0 3.8 2.1 5.9 6.2 12 0 0 17 12 14 8.9 12 11
85+136 0.35 2.5 1.2 4.2 4.0 6.5 1.1 1.2 0.034 5.8 3.6 612 3.1 3.4

110+77 0.47 5.6 3.1 12 10 18 11 10 31 18 21 32 16 17
82 0 0.40 0.22 1.1 0.53 0.69 0.69 0.76 1.4 0.81 1.7 1.8 1.1 1.6

151 0.039 0.79 0.31 I.S 1.4 2.6 1.6 2.1 3.4 2.3 3.2 4.8 2.5 6.0

1351-144+147+124 0 1.0 0.48 1.8 1.5 3.1 1.7 1.9 4.3 2.9 3.5 5.2 2.5 3.6

149+123+107 0.19 2.7 1.3 4.8 4.2 7.7 5.2 4.8 11 7.1 11 14 7.2 10

118 0.097 2.1 1.1 5.0 3.3 6.8 0 0 9.1 6.7 7.5 8.7 5.0 6.6

146 0 0 0.15 0.64 0.53 1.3 4.4 3.0 1.8 1.5 2.0 2.8 3.0 5.7

153+132 0.036 2.6 1.1 5.1 3.4 7.7 5.1 5.2 0.016 7.1 11 13 7.6 11

lOS 0 0.89 0 2.7 0 2.4 2.1 1.7 4.3 2.4 3.4 4.6 2.1 2.4

141(+ 179 from 4/16/99) 0.047 0.65 0.22 0.83 0.82 1.7 1.4 1.4 0.013 1.6 2.7 3.6 1.9 2.9

137+176+130 0 0 0 0 0.42 0 0 0 0 0 0.45 1.3 0.47 0.50

163+138 0 2.8 I.J 6.7 3.4 8.3 5.1 5.0 12 7.9 10 14 7.7 9.7

178+129 0 0.18 0 0.53 0.30 1.4 0.67 0 1.5 0 0.95 1.6 0.82 1.2

187+182 0.087 0.75 0.19 1.3 0.72 1.8 0.94 1.1 2.8 1.5 2,2 3.8 1.5 2.4

183 0 0.34 0.12 1.1 0.42 0.96 0.53 0.60 1.6 0.97 1.5 2.2 1.1 1.7

185 0 0.074 0.022 0.42 0 0 0.12 0.12 0.34 0 0.19 0.51 0.15 0.28

174 0 0.39 0.13 0.82 0.50 1.2 0.83 0.94 2.0 1.1 1.8 2.5 1.3 1.8

177 0 0.31 0.12 0.54 0.32 0.71 0.45 0.60 1.1 0.61 1.1 1.6 0.69 1.2

202+171+156 0.023 0.22 0.075 0.45 0.25 0.84 0.59 0.58 1.3 0"5 0.99 1.7 0.75 0.93

180 0 0.47 0 1.5 0.63 1.7 1.2 1.1 2.6 1.5 2.4 4.6 1.7 2.3

199 0 0.063 0.058 0.15 0.087 0.14 0 0.066 0.16 0.12 0.13 0 0.10 0.19

170+190 0 0.098 0.10 0.37 0 0.49 0.29 0.27 0.78 0.44 0.81 1.1 0.54 0.75

198 0 0 0 0 0 0 0 0 0 0 0

201 0 0.19 0.11 1.1 0 0.61 0.70 0.52 1.1 0.54 1.1 1.8 0.91 1.4

203+196 0 0.26 0.16 1.5 0.42 0.78 0.70 0.61 1.2 0.67 1.2 1.9 0.92 1.3

195+208 0 0 0 0.060 0.037 0.14 0.14 0.099 0.12 0.033 0.10 0.095 0.17 0.26

194 0 0 0.036 0.098 0.078 0.080 0.13 0.076 0.14 0.094 0.21 0.32 0.18 0.34

206 0 0 0 0.094 0.042 0.046 0.081 0.051 0.12 0.053 0.12 0 0.14 0.19

TolaIPCB. 39 140 85 417 312 547 405 247 856 600 730 1490 736 521

Homologue Group
3 21 42 27 166 106 207 365 236 333 318 198 206

4 14 46 34 154 125 187 280 206 189 328 376 115

5 3.8 38 18 65 62 III 162 120 156 763 122 138

6 0.31 11 4.7 21 16 32 33 30 50 58 38 55
7 0.087 2.6 0.68 6.6 2.9 8.2 13 6.0 10 18 7.3 11

8 0.023 0.73 0.43 3.4 0.87 2.6 4.0 2.2 4.6 5.9 3.6 5.15

9 0 0 0 0.094 0.042 0.046 0.12 0.053 0.12 0 0.14 0.19

Corresponding Laboratory Blank 4/14/99 4/14/99 4/14/99 4/14/99 6/15/99 6/15/99 6/15/99 6/15/99 6/15/99 6115/99 7/12199 7/12199 7/12199 7/12199 7/27/99

Surrogate Recoveries (0/0)
#65 103% 95% 91% 80% 108% 97% 89% 99% 88% 67% 91% 80%
#166 98% 95% 94% 85% 101% 95% 96% 94% 91 % 94% 93% 89%



A.%. New Brnnswlck Gas Phase
PCBs (NB-PUF)

Surrogate Corrected Concentrations

(pglm')
.r,
'--./'

PCB NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Congener 7n199 7/16/99 711.5199 8/3199 8/1%199 8f1.1199 8130/99 9/8199 9/15199 911.7/99 10f1.l199 11/1,/99 11/14199 111%6199
18 36 39 27 27 to ron to ron 24 20 68 36 9.6 9.0 12 13
17+15 35 45 29 17 Hites Hites 16 9.8 94 49 9.5 31 9.1 7.2
16+32 36 47 27 28 25 20 62 41 10 9.0 14 13
31 38 51 34 24 25 20 65 43 7.8 9.4 10 12
%8 27 40 26 20 19 18 47 36 6.7 8.9 9.0 12
%1+33+53 27 33 22 16 16 16 42 31 6.7 7.1 7.8 9.6
n 22 33 18 22 9.2 26 34 24 5.1 7.1 7.2 8.1

r~.

45 16 11 14 7.7 3.0 10 7.4 7.5 2.5 8.6 1.7 2.7 .-
5%+43 43 53 52 26 29 23 64 41 13 13 17 IS

49 21 36 19 14 18 30 31 23 6.4 11 8.0 15
47+48 12 13 11 0 7.6 6.0 16 12 2.1 3.3 3.2 4.5

44 26 38 35 21 16 22 37 28 7.0 8.9 8.8 11
37+4% 5.2 18 11 8.7 7.3 12 IS 15 3.6 6.4 4.3 6.1
41+71 7.0 16 11 7.2 8.2 6.1 16 14 2.5 3.4 3.3 4.0

64 5.8 10 7.0 4.3 4.0 4.4 9.0 7.5 2.1 2.6 2.3 3.3

40 3.1 0 0 2.7 0.99 2.4 2.8 2.8 0.79 0.76 0.65 1.1
74 5.8 7.5 8.2 2.4 3.7 7.4 8.3 6.4 1.7 2.2 2.3 3.4

70+76 12 18 19 8.2 8.0 7.3 18 13 3.7 5.1 5.2 6.8
66+95 38 61 67 27 24 23 58 42 13 15 16 20

91 2.7 4.1 5.9 2.6 2.2 1.3 4.1 2.9 1.2 1.3 1.4 1.7
56+60+89 11 19 16 6.0 6.5 6.9 13 12 2.9 4.7 3.9 5.7
9%+84 26 46 45 18 17 22 34 26 8 11 10 13

101 17 29 33 13 13 9.8 25 18 6.6 8.1 8.3 10

83 0.59 1.2 1.9 0.71 0.67 0.76 0.58 0.72 0.35 0.38 0.43 3.6
97- 3.3 5.3 0 2.5 2.5 2.4 4.5 3.5 1.5 2.0 1.8 2.3
87+81 32 47 44 16 8.9 27 19 14 4.6 4.9 5.3 5.7
85+136 2.5 5.6 5.7 136 2.4 2.4 5.1 3.5 1.3 1.3 1.6 1.5
110+77 16 29 31 14 10 11 21 18 6.3 7.6 7.8 9.0

8% 1.4 2.6 2.4 1.3 0.82 1.4 2.2 1.7 0.41 0.63 0.68 0.52
151 3.4 6.1 5.6 3.0 2.2 3.2 6.2 3.8 1.1 1.8 1.4 1.7
135+144+147+124 3.1 5.2 5.5 3.0 2.2 2.9 6.0 4.0 1.0 1.5 1.4 1.5
149+1%3+107 9.4 16 15 9.3 6.4 7.7 19 11 2.6 4.1 3.1 3.7

118 6.9 12 12 6.6 4.3 6.1 15 8.6 1.8 3.4 2.4 3.1
146 3.6 5.3 5.9 4.7 2.3 7.3 4.4 3.5 1.8 3.9 1.4 3.2
153+132 9.6 18 16 9.2 6.3 8.5 18 12 2.5 4.2 3.3 4.3

105 2.7 5.8 5.1 2.5 1.3 2.8 4.2 3.6 0.58 1.4 1.0 0.88

141(+ 179 from 4/16199) 2.6 4.5 4.0 2.4 1.8 2.1 4.5 3.1 0.71 1.4 0.93 1.3

137+176+130 1.1 1.5 1.6 0.94 0.35 1.0 2.0 0.98 0.18 0.32 0.22 0.29
r,
\J

163+138 10 19 17 9.4 6.1 9.1 20 13 2.2 5.1 2.9 4.5

178+1%9 4.9 3.5 3.8 0 0 3.1 0 0.76 0.21 0.36 0 0.34

187+18% 2.5 4.2 3.4 1.5 1.2 1.5 4.0 2.7 0.49 1.0 0.65 0.94

183 1.5 2.4 1.8 1.0 0.71 1.2 2.2 2.0 0.28 0.68 0.52 0.62

185 0.31 0.43 0.41 0.20 0.14 0.20 0.36 0.27 0.053 0.12 0.10 0.11

174 1.9 3.1 2.6 1.5 1.0 1.4 2.8 2.3 0.42 0.99 0.58 0.76

177 1.2 1.9 1.6 0.89 0.57 0.93 1.8 1.4 0.21 0.64 0.30 0.51

%0%+171+156 0.85 2.2 2.2 0.98 0.55 1.2 1.3 1.7 0.19 0.61 0.31 0.48

180 2.5 4.2 3.2 1.8 1.1 1.8 3.6 3.1 0.34 1.1 0.70 0.97

199 0.19 0.37 0.28 0.12 0.091 0.14 0.31 0.24 0.041 0.17 0.058 0.084 r-'
"'-->

170+190 0.79 1.2 0.97 0.53 0.30 0.64 1.0 1.0 0.078 0.31 0.13 0.30
198
%01 1.4 2.4 1.7 0.84 0.52 0.99 2.2 1.8 0.18 0.67 0.30 0.56

%03+196 1.4 2.4 1.7 0.82 0.53 0.95 2.3 1.9 0.18 0.65 0.29 0.62
195+208 0.092 0.48 0.33 0.16 0.098 0.21 0.39 0.39 0.045 0.23 0.067 0.14

194 0.22 0.39 0.26 0.13 0.063 0.19 0.34 0.45 0.015 0.11 0.036 0.11
%06 0.16 0.32 0.18 0.07 0.032 0.12 0.26 0.40 0.010 0.13 0.021 0.094

TOlal PCBs 599 881 734 554 368 433 946 656 164 238 206 253
1'"--,

"----'
Homologue Group
3 226 305 195 162 141 142 427 275 59 66 74 81

4 200 225 198 103 107 132 228 171 46 65 57 75
5 110 252 255 118 89 137 199 143 46 58 59 73
6 43 85 79 180 31 46 88 59 14 24 17 23

7 16 20 17 6.9 4.8 10 15 13 2.0 4.9 2.8 4.3
8 4.1 9.5 7.4 3.6 2.1 4.4 7.8 7.4 0.73 2.7 1.2 2.3
9 0.16 0.32 0.18 0.074 0.032 0.12 0.26 0.40 0.010 0.13 0.021 0.094
Corresponding Laboratory Blank 7/27/99 8/16199 8/16/99 9n199 9n199 9f7199 9/29/99 9/29/99 10/25/99 10/25/99 11/22199 11/22/99

Surrogate Recoveries (%)
#65 84% 74% 73% 107% 83% 114% 99% 81% 82% 790/0 83% 32%
#166 84% 77% 76% 84% 87% 80% 80% 81% 86% 81% 85% 48%

--I...--



A.2. New Brunswick Gas Phase
PCB. (NB-PUF)

Surrogate Corrected Concentrations

(pglm')

PCB NB-PUF NB-PUF
Congener IZl8I99 12/Z0199

18 14 47

17+15 10 28

1~32 16 50

31 9.0 38

28 7.5 31

21+33+53 7.8 27

2Z 6.3 21

45 2.0 4.1

5%+43 15 41

49 9.1 33

47+48 2.3 9.6

44 8.5 24

37+42 4.5 11
41+71 2.3 10

64 2.3 7.1

40 1.0 0

74 1.5 4.9

70+76 3.3 9.2

66+95 12 34

91 1.1 2.9

~0+89 2.9 7.1
92+84 8.7 21

101 5.8 15

83 0.30 0.61

n 0.% 3.0

87+81 3.6 9.2

85+136 0 2.6

110+77 4.2 14

82 0.46 1.1
151 0.92 2.4
135+144+147+124 0.84 2.5
149+1Z3+107 2.1 6.4

118 1.6 5.1

146 1.6 4.7

153+132 1.9 6.7

105 0.39 2.1

141(+ 179 from 4/16/99) 0.58 1.8
137+17~130 0.11 0.33

163+138 1.6 6.4

178+129 0 0

187+182 0.40 1.3

183 0.22 0.73

185 0.031 0.13

174 0.37 1.0

177 0.20 0.60
2OZ+171+156 0.18 0.48

180 0.32 0.95

199 0.023 0.034
170+190 0.082 0.75

198
201 0.13 0.49
203+196 0.15 0.47

195+208 0.039 0.085

194 0.011 0.034

206 0.012 0.021

TolaIPCB. 177 549

Homologue Group
3 75 252

4 53 153

5 41 118

6 10 35
7 1.5 4.8
8 0.62 2.3
9 0.012 0,021
Corresponding Laboratory Blank

Surrogate Recoveries (%)
#65 87% 86%
#166 86% 79%



A.3. New Bnmswtck PCBs In
Precipitation (NB-Precip)

SUl"rogate Corrected Concentrations
(ngIL)

PCB NB-Predp NB-Predp NB-Predp NB-Predp NB-Predp NB-Preclp NB-Predp NB-Predp NB-Preclp NB-Preclp NB.Precip NB-Predp NB-Preclp NB-Preclp
Congener 1/14/98 1.13/98 2/11198 2/16/98 2/28/98 3/12/98 3/24198 4/5198 4/17198 4/19198 5/12198 5123198 6/4198 6/17198

18 6.1 0.15 O.o2S 0.089 0.067 0.18 0.13 0.17 0 0.21 0.030 0.48

17+15 1.7 0.10 0.0048 0.030 0.036 0.12 0.097 0 0 0.026 0.022 0.063

16+32 0.70 0.020 0.0094 0.028 0.040 0.025 0.019 0 1.1 0.026 0.013 0.020

31 12 0.55 0.025 0.049 0.070 0.070 0.021 0.012 0 0.0048 0.013 0.015

28 7.7 0.31 0.012 0.041 0.041 0.030 0.017 0.049 0 0.013 0.013 0.018

21+33+53 0 0.064 0.018 0.036 0.070 0 0 0.033 0 0 0.013 0 C'.

22 5.3 0.35 0.046 0.098 0.092 0.12 0.078 0 1.4 0.097 0.028 0.10 t>'

45 0.39 0.028 0.00088 0.0075 0.031 0 0 0 0 0 0 0

52+43 3.2 0.42 0.037 0.074 0.11 0.25 0.15 0.12 0 0.028 0.046 0.088

49 0.42 0.059 0.0048 0.019 0.023 0.039 0.020 0.0094 2.2 0.0087 0.0094 0.016

47+48 0.43 0.054 0.0063 0.Q35 0.044 0 0 0 0 0 0.0022 0.0092

44 0.80 0.20 0.010 0.057 0.060 0.030 0 0.025 0.71 0.012 0.017 0.025

37+42 0 0.11 0 0.0085 0.022 0 0.014 0.Q38 0 0.020 0 0.028

41+71 0 0.19 0.022 0.024 0.026 0.025 0.018 0.015 0.74 0 0.0077 0.017

64 0 0.10 0 0.024 0.024 0 0.0046 0.027 0 0 0.0044 0

40 0 0.10 0 0.016 0.034 0 0 0.0039 0.13 0.0022 0.0040 0.0034
~"

74 0 0.13 0 0 0.033 0 0 0.058 0.81 0 0.0089 0.018 \ __ f

70+76 0.40 0.17 0 0.031 0.086 0 0 0.033 0 0 0.011 0

66+95 2.8 0.46 0.017 0.083 0.22 0.10 0.072 0.10 0 0 0.065 0.14

91 0.63 0.037 0 0.011 0.016 0.020 0.0041 0 0 0 0.0088 0.0027

56+60+89 0 0.18 0 0.021 0.13 0 0 0.058 1.7 0 0.023 0.040

92+84 0 0.18 0 0.021 0.079 0 0 0 0 0 0.019 0

101 4.0 0.43 0.018 0.075 0.077 0.096 0.054 0.063 0.66 0.017 0.036 0.027

83 0 0 0 0 0 0 0 0 0 0 0 0

97 0 0.13 0 0 0.031 0.0096 0.011 0.025 0 0.0046 0.015 0.019

87+81 0 0.30 0 0.041 0.075 0 0 0 0 O.oI5 0.022 0.036

85+136 0 0 0 0 0.0093 0.020 0.0051 0.030 0 0.0059 0.010 0.036

110+77 2.6 0.33 0.010 0,047 0.12 0.058 0.049 0.095 0.81 0.029 0.040 0.054

82 0 0 0 0 0.0097 0.0029 0.0034 0 0 0.0024 0.0014 0.0024

lSI 0 0.17 0.0057 0.018 0.0099 0 0 0.011 0.20 0.0090 0.0024 0.0036

135+144+147+124 0 0 0 0 0.013 0.0032 0 0.0092 0 0.0060 0.0033 0.0067

149+123+107 3.8 0.65 0.020 0.087 0.047 0 0.023 0.048 0.65 0.031 0.024 0.045

118 0 0 0.0061 0.087 0.077 0 0 0.065 0 O.oI5 0.041 0.049

146 0 0 0 0 0 0 0 0 0.15 0 0 0

153+132 4.7 0.64 0.026 0.11 0.079 0 0.018 0.086 1.1 0 0.030 0

105 0 0.29 0.017 0.049 0.052 0 0 0 0.50 0 0.027 0 c-..
141 0 0 0.0017 0.024 0.021 0 0.0054 0.019 0 0.012 0.0070 0.011 ,-j

137+176+130 0 0 0 0 0.0063 0 0 0.013 0 0 0 0

163+138 7.1 1.1 0.048 0.20 0.14 0.075 0.058 0.12 1.6 0.062 0.053 0.076

178+129 0 0 0 0 0.011 0 0 0.011 0 0 0.0016 0

187+182 3.9 0 0.016 0.082 0.078 0.044 0.016 0.032 2.5 0.020 0.0084 0.027

183 0 0 0 0 0 0 0 0.027 0.49 0.0095 0.0045 0.0077

185 0.15 0 0 0 0 0 0 0 0 0.0036 0.00054 0.0023

174 3.7 0.55 0 0.090 0.041 0.020 0.0099 0.037 0.27 0.017 0.0069 0.011

177 0 0 0 0.041 0.041 0.015 0.0095 0.018 0.65 0.0088 0.0057 0.016

202+171+156 0 0 0 0 0.021 0 0 0 0 0 0.00052 0

180 5.1 0.73 0.033 0.12 0.13 0.059 0.038 0.097 2.0 0.037 0.017 0.033

199 0 0 0 0 0.0074 0 0 0.0026 0 0 0 0

170+190 0 0.17 0.0058 0.031 0.054 0.025 0.017 0.056 0 0.011 0.0094 0.013

198 0 0 0 0 0.0017 0 0 0 0.60 0 0 0

201 3.3 0.40 0.016 0.089 0.071 0.067 0.023 0.054 1.4 0.038 0.010 0.022

203+196 0 0.28 0.012 0 0.074 0.039 0.030 0.080 1.6 0.024 0.011 0.023

195+208 0 0 0.0017 0 0.015 0 0.0056 0.017 0.090 0 0 0.0062

194 0 0 0.0023 0.015 0.028 O.oI8 0.013 0 1.1 0.022 0.0096 0.017

206 0 0.09 0.0012 0.023 0.014 0.0067 0.0055 0.019 0.27 0.0048 0 0.0045

Total PCB' 81 10 0.48 2.0 2.7 1.6 1.0 1.8 26 0.85 0.76 1.6
c
,-j

Homologue Group
3 34 1.7 0.14 0.38 0.44 0.54 0.37 0.30 2.5 0.40 0.13 0.72

4 8.4 2.1 0.098 0.39 0.82 0.44 0.26 0.45 6.3 0.050 0.20 0.36

5 7.2 1.7 0.051 0.33 0.55 0.21 0.13 0.28 2.0 0.090 0.22 0.23

6 16 2.6 0.10 0.43 0.32 0.078 0.10 0.31 3.8 0.12 0.12 0.14

7 13 1.5 0.054 0.37 0.35 0.16 0.090 0.28 5.9 0.11 0.055 0.11

8 3.3 0.68 0.032 0.10 0.22 0.12 0.071 0.15 4.8 0.083 0.031 0.068

9 0 0.086 0.0012 0.023 0.014 0.0067 0.0055 0.019 0.27 0.0048 0 0.0045

Corresponding Laboratory Blank 6/10/98 9/1/98 6/10/98 6/10198 6/10198 911198 911198 911/98 911/98 9/28/98 9/28/98 9/28/98 10/8/98

Volume of Preclp. (L) 0.13 6.2 3.6 17 8.7 13 8.6 13 7.7 0.050 9.5 22 4.4

Surrogate Recoveries (%)
fl{;5 62% 78% 93% 95% 600/0 730/0 68% 69% 95% 32% 102% 91 %

#166 75% 66% 97% 113% 107% 82% 78% 74% 94% 33% 99% 103%

--~



A.3. New Brunswick PCBs In
Predpltatlon (NB-Predp)

Surrogate Corrected Concentrations
(ngIL)

PCB NB-Precip NB-Predp NB-Preclp NB-Preclp NB-Predp NB-Preclp NB-Predp NB-Predp NB-Predp NB-Predp NB-Predp NB-Preclp NB-Predp NB-Predp
Congener 6128198 719198 7121.198 813198 8115198 81Z1I98 9/4198 91Z2I98 10110198 101Z8/98 11/15198 1213198 11/11/98 1/8/99

18 3.2 I.I 3.2 0.53 0 0.27 0.046 0 0.070 0.013 0.037

17+15 0.41 0.073 0.39 0.075 0 0.018 0.012 0 0.018 0.0040 0.016

16+32 0 0.045 0.058 0 0 0.017 0.019 0 0.036 0.012 0.036

31 0.38 0.099 0.22 0.039 0.017 0.011 0.022 0 0.010 0.0071 0.028

28 0.21 0.030 0.11 0.030 0.012 0.011 0.021 0.027 0.027 0.011 0.032

21+33+53 0.88 0 0 0 0 0 0.020 0.015 0.011 0.0078 0.015

21. 0.35 0.13 0.25 0.061 0.079 0.058 0.053 0 0 0 0

45 0 0 0 0 0 0 0 0 0 0.0044 0

52+43 0.76 0.067 0 0.054 0 0.023 0.055 0.30 0 0.023 0.061

49 0.093 0.034 0.099 0.019 0.0049 0.010 0.019 0 0.011 0.0035 0.0077

47+48 0.013 0 0 0 0.0026 0.0094 0.0017 0.022 0.010 0 0.0038

44 0.22 0.051 0.15 0.022 0.017 0.025 0.024 0.0054 0.014 0.0067 0.022

37+42 0.13 0.075 0.20 0.025 0 0 0.0059 0.022 0.022 0.0093 0.032

41+71 0.25 0.11 0.34 0.056 0.025 0 0 0 0.0091 0.0031 0.034

64 0 0 0 0 0 0 0 0.0026 0.0072 0.0029 0.019

40 0.0055 0 0.015 0 0 0.016 0.0093 0 0 0 0.0055

74 0.14 0.029 0 0.017 0 0 0 0.012 0,0086 0.0056 0.012

70+76 0.71 0 0 0.090 0.10 0.059 0 0.015 0.017 0.012 0.028

66+95 1.2 0 0 0.086 0.059 0.057 0.059 0.047 0.047 0.028 0.055

91 0.13 0 0 0.0041 0.0025 0.013 0.043 0 0 0 0.023

56+60+89 0.29 0 0 0 0 0.013 0 0 0 0 0.029

92+84 0.34 0.10 0.097 0.031 0.013 0.0094 0.027 0 0.019 0.017 0.027

101 0.58 0.028 0.090 0.023 0.025 0.020 0.037 0.023 0.032 0.018 0.031

83 0 0 0 0
-

0 0 0 0 0 0 0.0042

97 0:-17 0.012 0.041 0.0082 0.0077 0.0076 0 0.0039 0.0081 0.0035 0.0071

87+81 0.30 0 0 0.020 0.018 0.025 0.026 0 0.028 0.011 0.041

85+136 0.14 0.0093 0.081 0.021 0.018 0.0069 0.027 0.018 0.021 0.0057 0.010

110+77 0.69 0.038 0.11 0.031 0.025 0.034 0.033 0.026 0.034 0.018 0.049

82 0.041 0.0013 0.0039 0.0011 0.0017 0.0023 0.0049 0 0.0051 0.0015 0.0042

151 0.046 0.0044 0.018 0.0040 0.0033 0.0032 0 0.0023 0.0042 0.0022 0.0045

135+144+147+124 0.069 0 0.0093 0.0011 0.0051 0.0091 0.0034 0 0.0094 0.0034 0.011

149+123+107 0.30 0.043 0.080 0.021 0.019 0.031 0.031 0.032 0.029 0.013 0.034

118 0.39 0.023 0.075 0.014 0.015 0.025 0.034 0.027 0.051 0.018 0.042

146 0.053 0 0 0 0 0 0 0.0083 0.0027 0 0.0072

153+132 0,37 0.036 0.11 0.024 0.032 0.034 0.048 0.030 0.036 0.016 0.044

105 0.34 0 0 0.013 0.022 0.024 0 0 0 0 0

141 0.095 0.0087 0.027 0.0039 0.0081 0 0.011 0.0041 0.0058 0.0030 0.011

137+176+130 0 0 0 0 0.11 0 0 0.0062 0 0 0

163+138 0.67 0.040 0.13 0.033 0.041 0.053 0.087 0.027 0.069 0.027 0.073

178+129 0.083 0 0 0 0.0025 0 0.0055 0 0 0 0.011

187+182 0.16 0.038 0.13 0.023 0.026 0.013 0.023 0.0084 0.0043 0.0033 0.016

183 0.051 0.013 0.023 0.0023 0.0085 0.0061 0.013 0.0037 0.0057 0.0029 0.013

185 0 0.0038 0.011 0 0.00094 0.0012 0.00073 0 0 0 0.0017

174 0.094 0.0092 0.037 0.0037 0.010 0.0093 0,014 0.0038 0.0099 0.0077 0.019

177 0 0 0.033 0 0.0090 0.010 0.013 0.0027 0.0073 0.0033 0.014

202+171+156 0 0 0.0058 0 0.0021 0.0035' 0.0039 0.0051 0.0081 0.0036 0.016

180 0.23 0.014 0.11 0.0088 0.028 0.021 0.042 0.0080 0.022 0.011 0.041

199 0 0 0.0056 0 0 0.00040 0 0 0.00076 0 0.0027

170+190 0.042 0.0064 0.029 0.0037 0.0053 0.0018 0.018 0.0040 0.017 0.015 0.019

198 0 0 0 0 0 0 0 0 0 0 0

201 0.12 0.018 0.060 0 0.014 0 0.029 0.0060 0.012 0.0050 0.020

203+196 0.14 0.Q15 0.062 0.012 0.018 0.0088 0.025 0.011 0.016 0.0072 0.026

195+208 0 0 0.01 0 0.0040 0.0033 0.0040 0 0.0027 0.0017 0.0046

194 0.11 0.012 0.042 0.0046 0.011 0.012 0.015 0.0035 0.0066 0.0027 0.011

206 0 0 0.018 0 0.0048 0 0.0075 0 0,0036 0.0010 0.0082

Total PCB, 15 2.3 6.5 1.4 0.82 0.99 0.99 0.73 0.79 0.37 1.1

Homologue Group
3 5.6 1.6 4.4 0.76 0.11 0.38 0.20 0.064 0.20 0.064 0.20

4 3.7 0.29 0.61 0.35 0.21 0.21 0.17 0.40 0.12 0.089 0.28

5 3.1 0.21 0.50 0.17 0.15 0.17 0.23 0.098 0.20 0.093 0.24

6 1.6 0.13 0.37 0.087 0.21 0.13 0.18 0.11 0.16 0.064 0.19

7 0.66 0.085 0.37 0.041 0.090 0.063 0.13 0.031 0.066 0.043 0.13

8 0.37 0.045 0.19 0.017 0.049 0.028 0.077 0.026 0.046 0.020 0.080

9 0 0 0.018 0 0.0048 0 0.0075 0 0.0036 0.0010 0.0082

Corresponding Laboratory Blank 10/8/98 1018/98 10/8/98 10/8/98 11/11/98 11/11/98 11/11/98 11/11/98 3130/99 3/30/99 3/30/99 3/30199 4/27/99

Volume ofPrecip. (L) 5.4 0.77 2.3 1.4 4.0 9.2 10 10 2.0 2.1 4.0 15 29

Surrogate Recoveries (%)
1165 91% 97% 76% 97% 85% 100% 115% 86% 80% 95% 85%

#166 109% 103% 92% 100% 94% 101% 100% 93% 77% 63% 68%



A.3. New Brunswick PCBs in
Precipitation (NB-Preclp)

Sorrogate Corrected Concentrations I"
(ngIL) '.j

PCB NB-Precip NB-Precip NB-Preclp NB-Precip NB-Preclp NB-Predp NB-Preclp NB-Preclp NB-Precip NB-Preclp NB-Predp NB-Predp NB-Preclp NB-Precip
Congener 1/26/99 2/13/99 313/99 3/21/99 4/8/99 4/26/99 5/14/99 6/1199 6/19/99 7ni99 8/12/99 8130/99 9115/99 10/9/99

18 0.043 0.029 0.29 0.031 0.12 0.016 0.031 0 0.431 0.0086 0.012 0.0080 0.010

17+15 0.0093 0.011 0.032 0 0 0.023 0 0.050 0.282 0 0.015 0 0

16+32 0.018 0.030 0.046 0.0056 0.17 0.021 0.049 0.075 0.67 0.019 0.020 0.0085 0.017

31 0.0067 0.015 0.027 0.029 0.24 0.025 0.10 0.089 0.52 0.020 0.016 0.010 0.015

28 0.017 0.016 0.035 0.028 0.26 0.024 0.093 0.089 0.52 0.028 0.015 0.0094 0.016

21+33+53 0.0072 0.014 0.013 0.022 0.24 0.021 0.067 0.056 0.32 0.016 0.015 0.0059 0.010 ,-"
n 0 0 0 0.020 0.17 0.017 0.065 0.033 0.21 0.012 0.019 0.0078 0.012 '"""
45 0 0.012 0.034 0 0.030 0.0026 0 0.0072 0.043 0.0030 0.0014 0.0014 0.0018

52+43 0 0 0 0.075 0.37 0.043 0.18 0.11 0.62 0.041 0.019 0.018 0.026

49 0.0013 0.0065 0.13 0.051 0.36 0.040 0.23 0.12 0.57 0.053 0.018 0.029 0.021

47+48 0.0033 0.0060 1.8 0.015 0.14 0.011 0.073 0.031 0.26 0.0099 0.0062 0.0037 0.0060

44 0.0091 0.012 0.038 0.053 0.29 0.033 0.13 0.096 0.60 0.032 0.020 0.015 0.022

37+42 0.023 0.0090 0.028 0.029 0.19 0.019 0.096 0.036 0.20 0.016 0.013 0.010 0.017

41+71 0.0038 0.0066 0.0086 0.026 0.13 0.013 0.036 0.035 0.15 0.0090 0.0080 0.0049 0.012

64 0.0027 0.0052 0.0091 0.019 0.098 0.010 0.040 0.022 0.12 0.0092 0.0054 0.0038 0.0050

40 0 0 0 0.0081 0.018 0.0016 0.0084 0 0.026 0.0010 0.00091 0 0.0011

74 0.0081 0.0075 0.017 0.014 0.13 0.015 0.051 0.030 0.14 0.017 0.0061 0.0064 0.010

70+76 0.010 0.011 0.047 0.035 0.25 0.026 0.079 0.055 0.22 0.027 0.011 0.0089 0.012

66+95 0.021 0.017 0.15 0.11 0.80 0.079 0.20 0.14 0.57 0.077 0.029 0.025 0.033

91 0 0 0 0.015 0.032 0.0055 0.0078 0.0058 0.032 0.0048 0.0018 0 0

56+60+89 0 0.012 0.021 0.037 0.27 0.029 0.084 0.044 0.17 0.026 0.012 0.0079 0.014

92+84 0.012 0.020 0.069 0.079 0.33 0.042 0.13 0.052 0.16 0.040 0.027 0.019 0.030

101 0.018 0.014 0.067 0.070 0.43 0.043 0.091 0.077 0.25 0.045 0.015 0.013 0.018
- 83- 0- 0.0031 0.010 oms 0,12 0.0013 0.0058 0.019 0.088 0.013 0.0016 -0.0070 0.0095

97 0.0031 0.0052 0.022 0.018 0.093 0.012 0.026 0.017 0.054 0.011 0.0035 0.0033 0.0043

87+81 0.023 0.015 0.060 0.046 0.30 0.033 0.093 0.038 0.13 0.033 0.0088 0.0080 0.011 r
85+136 0.0079 0.0069 0.040 0 0.19 0.0074 0.0068 0.0068 0.0087 0.0058 0.0031 0.0012 0.0040 "-/
110+77 0.020 0 0.065 0.095 0.58 0.061 0.15 0.074 0.18 0.057 0.023 0.017 0.025

82 0.0021 0.0025 0.015 0.014 0.12 0.010 0.051 0.013 0.033 0.0089 0.0037 0.0038 0.0060

lSI 0.0025 0.0017 0.0093 0.017 0.26 0.012 0.039 0.018 0.057 0.017 0.0042 0.0056 0.0065

135+144+147+124 0.0048 0.0041 0.016 0.021 0.19 0.010 0.024 0.019 0.040 0.015 0.0041 0.0038 0.0043

149+123+107 0.024 0.033 0.12 0.044 0.61 0.035 0.072 0.051 0.13 0.047 0.013 0.0089 0.011

118 0.029 0.031 0.14 0.064 0.37 0.045 0.15 0.077 0.15 0.047 0.016 0.014 0.017

146 0 0.0024 0.019 0.031 0.22 0.018 0.069 0.022 0.053 0.018 0.027 0.021 0.026

153+132 0.018 0.016 0.062 0.079 0.79 0.054 0.082 0.068 0.12 0.070 0.021 0.017 0.019

105 0 0 0 0.057 0.22 0.026 0.034 0 0 0.023 0.011 0 0

0141 0.0042 0.0028 0.010 0.016 0.24 0.011 0.014 0.021 0.038 0.019 0.0035 0.0040 0.0046

137+176+130 0 0 0.026 0.013 0.026 0.0044 0.0079 0.0044 0.0044 0.0046 0.0013 0.00081 0

163+138 0.037 0.033 0.12 0.11 1.00 0.078 0.16 0.11 0.15 0.10 0.030 0.020 0.028

178+129 0 0.0059 0.0056 0.010 0 0.0050 0.020 0.013 0.013 0.014 0.0053 0.0022 0.0046

187+182 0.0045 0.0046 0.012 0.0053 0.23 0.0088 0.0092 0.013 0.016 0.021 0.0044 0.0022 0.0023

183 0.0048 0.015 0.012 0.0084 0.18 0.0064 0.022 0 0.024 0.015 0.0036 0.0024 0.0035

185 0.00043 0.000 0.0048 0.0014 0.036 0.00083 0 0.0023 0.0033 0.0025 0.00053 0.00070 0.00072

174 0.0071 0.0056 0,028 0.011 0.36 0.011 0.043 0.038 0 0.035 0.0054 0.0051 0

177 0.0059 0.0055 0.022 0.0093 0.21 0.0072 0.026 0.015 0.027 0.017 0.0034 0.0027 0.0050

202+171+156 0.0099 0.0079 0.012 oms 0.17 0.0073· 0.040 0.02\ 0.024 0.018 0.0028 0.0037 0.0049

180 0.017 0.014 0.044 0.034 0.68 0.029 0.091 0.062 0.072 0.058 0.014 0.013 0.014

199 0.0016 0.00068 0.0012 0.00068 0.018 0.00057 0.0015 0.00092 0.0020 0.0015 0 0 0

170+190 0.0095 0.0063 0.033 0.013 0.27 0.014 0.040 0.025 0.017 0.029 0.0064 0.0046 0.0055

198 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.0084 0.010 0.027 0.014 0.24 0.017 0.039 0.040 0.031 0.029 0.0087 0.0091 0.011

203+196 0.013 0.014 0.035 0.015 0.27 0.017 0.077 0.048 0.031 0.041 0.0090 0.0085 0.011

195+208 0.0042 0.0057 0 0.0029 0.071 0.0047 0.016 0.010 0.0060 0.0077 0.0022 0.0014 0.0015

194 0.0062 0.010 0.015 0.0063 0.11 0.0079 0.025 0.020 0.015 0.016 0.0045 0.0034 0.0030

206 0.0013 0.0043 0.0094 0.0062 0.057 0.0060 0.025 0.016 0.010 0.0093 0.0035 0.0034 0.0031

"Total PCBs 0.48 0.52 3.8 1.6 13 1.1 3.3 2.1 8.6 1.3 0.55 0.41 0.55 ,-,

Homologue Group
3 0.12 0.13 0.47 0.17 1.4 0.17 0.50 0.43 3.2 0.12 0.12 0.059 0.096

4 0.060 0.095 2.2 0.44 2.9 0.30 1.1 0.68 3.5 0.30 0.14 0.12 0.16

5 0.11 0.098 0.49 0.47 2.8 0.29 0.74 0.38 1.1 0.29 0.11 0.086 0.12

6 0.090 0.092 0.38 0.33 3.3 0.22 0.47 0.32 0.59 0.29 0.10 0.081 0.099

7 0.050 0.057 0.16 0.093 2.0 0.083 0.25 0.17 0.17 0.19 0.043 0.033 0.035

8 0.044 0.049 0.090 0.054 0.88 0.055 0.20 0.14 0.11 0.11 0.027 0.026 0.03\

9 0.0013 0.0043 0.0094 0.0062 0.057 0.0060 0.025 0.016 0.010 0.0093 0.0035 0.0034 0.0031

Corresponding Laboratory Blank 4127/99 6121/99 6/21/99 6/21/99 6/21/99 7/13/99 7/13/99 8/19/99 8/19199 9/14/99 11/03/99 11103/99 01/04/00
'--~

Volume ofPrecip. (L) 8.3 14.14 2.00 10.8 1.75 18.4 1.6 5.56 2.1 10 33.45 13.3 9.2

Surrogate Recoveries (%)
#65 89% 87% 82% 91 % 82% 80% 69% 73% 79% 80% 82% 84% 77%
#166 82% 87% 88% 93% 90% 89% 84% 79% 78% 88% 89% 91% 83%



A.3. New Brunswick PCBs in
PredpltaUon (NB-Preclp)

Surrogate COrTeded Concentrations
(DgIL)

PCB NB-Preclp NB-Preclp NB-Predp
Congener 1I1l/99 1I1Z6I99 11/11/99

18 0.052 0.01l 0.027

17+15 0 0.027 0

16+32 0.077 0.015 0.030

31 0.15 0.012 0.040

%8 0.14 0.010 0.033

%1+33+53 0.088 0.0091 0.029

U 0.11 0.012 0.024

45 0.015 0.0014 0.0019

5%+43 0.25 0.020 0.068

49 0.33 0.057 0.19

47+48 0.15 0.0059 0.032

44 0.22 0.016 0.039

37+4% 0.19 0.0089 0.021

41+71 0.083 0.0067 0.015

64 0.050 0.0041 0.0091

40 0.0066 0.00056 0.0020

74 0.083 0.0067 0.015

711+76 0.1I 0.0093 0.029

66+95 0.30 0.028 0.071

91 0.018 0.0014 0

56+611+89 0.14 0.0094 0.019

9%+84 0.16 0.024 0.025

101 0.15 0.017 0.041

S3 0.10 0.0062 0

97 0.041 0.0039 0.010

87+81 0.14 0.0091 0.029

85+136 0 0.0019 0.0016

1111+77 0.19 0.022 0.039

8% 0.11 0.0043 0.0095

151 0.1I 0.0057 0.011

135+144+147+1%4 0.062 0.0046 0.010

149+1%3+107 0.19 0.013 0.023

118 0.35 0.017 0.029

146 0.097 0.015 0.013

153+13% 0.17 0.025 0.037

105 0 0.012 0.015

141 0.062 0.0054 0.010

137+176+130 0 0.00082 0.0023

163+138 0.25 0.030 0.051

178+129 0.054 0.0010 0.0035

187+18% 0 0.0045 0.011

183 0.042 0.0042 0.0077

185 0.015 0.00068 O.ooll
174 0 0.0062 0.014

177 0.087 0.0048 0.0082

%02+171+156 0.066 0.0050 0.0081

180 0.28 0.016 0.030

199 0 0 0

1711+190 0.055 0.0059 0.010

198 0 0 0

%01 0.094 0.0087 0.019

%03+196 0.095 0.0085 0.020

195+%08 0.021 0.0019 0.0043

194 0.042 0.0035 0.0074

%06 0.036 0.0037 0.0070

Total PCB' 5.6 0.56 1.2

Homologue Group
3 0.81 0.1I 0.20

4 1.7 0.16 0.49

5 1.3 0.12 0.20

6 0.94 0.10 0.16

7 0.53 0.043 0.085

8 0.32 0.028 0.060

9 0.036 0.0037 0.0070

Corresponding Laboratory Blank 01104/00 01/04/00 03/06/00

Volume ofPreclp. (L) 0.6 26.3 7.8

Surrogate Recoveries CII/O)

#65 78% 88% 69%
#166 84% 87% 70%



B.1. Sandy Hook Particulate Phase
PCBs (SH-QFF)

Surrogate Corrected Concentrations "'.
(pglm')

PCB SH-QFF SH.QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH·QFF SH-QFF SH.QFF SH-QFF
Congener 214198 2110198 2/16198 2122198 2/28198 3/6198 3/12198 3/18/98 3/24/98 3/30198 4/5198 4111198 4/17198 4/23/98

18 0 0 0 0.051 0 0 0.13 0.25 0.11 0.68 0.16 0.18 0.53

17+15 0 0 0 0 0 0 0.045 0 0.011 0.12 0.062 0 0

16+32 0 0 0 0 0 0 0 0.53 0 0 0.38 0.042 0

31 0 0.13 0 0.22 0.11 0 0.44 0.69 0.28 0 0.25 0.11 0

28 0 0.22 0 0 0.032 0 0.13 0.06 0.045 0 0.057 0.017 0

21+33+53 0 0 0 0 0 0 0 0 0 0 0 0.52 0
,~

='
22 0 0 0 0 0 0 0 1.9 0 0 0 0 0

45 0 0 0 0 0 0 0 0 0 0.98 0 0.21 0

52+43 0,52 0 0 0.069 0.061 0.018 0.27 0.37 0.11 0 0.39 0.27 0

49 0 0 0 0.085 0 0 0 0 0.14 0.14 0,23 0 0.12

47+48 0 0,037 0 0.012 0.022 0 0 0 0 0 0 0 0

44 0.5 0,2 0 0.24 0.097 0.15 0,33 0 0.19 0.48 0.2 0 1.3

37+42 0 0 0 0 0.023 0 0.11 0 0.058 0 0.11 0 0

41+71 0 0.12 0 0.058 0.039 0 0,098 0 0.073 0 0.18 0 0

64 0.11 0,12 0 0.05 0.D35 0 0.12 0 0.081 0 0.082 0.062 0.16

40 0 0 0 0 0.034 0 0.14 0 0.11 0.55 0.12 0 0.16

74 0.37 0.35 0 0.31 0.099 0 0.11 0 0.39 0 0.18 0 0

70+76 0.36 0.16 0 0.2 0.11 0.047 0.24 0 0.27 0 0 0 0

66+95 1.9 1.7 0 0.66 0.51 0.71 1.8 0 0.98 0 0 0 0

91 0 0.11 0 0.063 0.073 0 0.32 0 0.19 0.24 0.16 0.1 0

56+60+89 0 0.19 0 0.1 0.17 0 0.38 0 0.28 0.24 0.19 0.19 0.69

92+84 3.2 0 0 0 0 0 0 0 0 0 0.25 0 0

101 0.82 0.56 - 0.22 0.42 0.31 '0 0.76 0.062 0;31 0.36- 0,39' 0.54 0

83 0 0 0 0.034 0 0 0 0 0 0 0.029 0.027 0

97 0.22 0.12 0 0,073 0.089 0.031 0.2 0 0,098 0,077 0.096 0.064 0.18 r',
87+81 0.44 0.14 0 0.19 0.21 0.11 0.53 0,51 0,24 0,32 0,27 0.28 0.52 '.j
85+136 0.12 0.18 0 0.11 0.1 0.048 0.19 0 0.19 0 0.075 0.15 0

110+77 1 0.6 0.21 0.36 0.43 0.17 0.97 0,77 0.45 0.36 0.56 0.86 0.89

82 0.095 0.051 0 0,064 0.05 0.02 0.14 0,062 0,059 0 0.091 0.11 0.17

151 0.13 0.086 0 0.052 0.046 0.024 0.13 0.074 0,11 0 0.083 0.081 0.15
135+144+147+124 0.16 0.12 0 0.064 0.055 0 0.094 0.0059 0.027 0 0.068 0.14 0.087

14!H-123+107 0.5 0.31 0.Q75 0.2 0.22 0.11 0.6 0.27 0.36 0.19 0.38 0.66 0.4

118 0 0.42 0.054 0.33 0.31 0 0.77 0.53 0.36 I 0 0 0

146 0.13 0.Q78 0 0.046 0.032 0.013 0.077 0 0.046 0 0.074 0.032 0

153+132 0,92 0.64 0.077 0.38 0.38 0.19 0,81 0.6 0.52 0 0.65 0.94 0.72 0
105 0 0.22 0 0 0.16 0 0 0 0 0 0 0 0

141 0.17 0.099 0.067 0.055 0.081 0.031 0.18 0.21 0.066 0 0.1 0.093 0.092

137+176+130 0 0 0 0 0 0 0 0 0 0 0 0 0
163+138 1.2 1.1 0.24 0.57 0.63 0.29 1.1 0 0.66 0.93 0.83 1.3 0.82

178+129 0 0 0 0.1 0 0 0.055 0 0.067 0 0 0 0

187+182 0.33 0.28 0 0.14 0.16 0.092 0.26 0.16 0.22 0.38 0.23 0.24 0.074

183 0.18 0.11 0 0.067 0.066 0.028 0.11 0.27 0.1 0.12 0.11 0.13 0.14

185 0 0.D38 0 0.039 0.02 0 0.031 0 0.041 0.22 0.02 0 0

174 0.24 0.19 0 0.093 0.12 0.054 0.16 0.86 0.17 0.17 0.16 0.23 0.62

177 0.091 0.15 0 0 0.074 0.024 0 0.3 0.12 0 0.13 0.42 0

Z02+171+156 0 0.02 0 0 0.0047 0 0.035 0 0.026 0 0.022 0 0

180 0,33 0.6 0 0.28 0.28 0.12 0.29 0.44 0.34 0.26 0.31 0.71 0.55

199 0 0 0 0 0 0 0.Q75 0 0 0.24 0.041 0 0
170+190 0.13 0.34 0 0.1 0.11 0.056 0.09 0.17 0.14 0.22 0.12 0.22 0.28

198 0.012 0.01 0 0.0038 0 0 0.0028 0 0 0 0 0 0
201 0.24 0.32 0 0,13 0.17 0.065 0.17 0.21 0.21 0.13 0.19 0.41 0.78
203+196 0.25 0.32 0 0.13 0.16 0.07 0.2 1.1 0.21 0.14 0.17 0.46 0.5
195+208 0.027 0.051 0.031 0.Q28 0.015 0 0.028 0 0.D35 0 0.027 0 0
194 0.068 0 0 0.098 0 0 0 0 0 0 0 0 0
206 0 0.15 0 0 0 0 0 0 0.08 0 0.048 0.24 0

Total PCBs 15 11 0.97 6.3 5.7 2.5 13 10 8,6 8.6 8.3 10 9.9

Homologue Group
3 0 0.35 0 0.27 0.17 0 0.86 3,5 0.5 0.8 I 0.87 0,53

4 3.7 2.9 0 1.8 1.2 0.93 3.4 0.37 2.6 2.4 1.6 0.73 2.4
5 6 2.4 0.49 1.6 1.7 0.38 3.9 1.9 1.9 2.4 1.9 2.1 1.8
6 3.3 2.4 0.46 1.4 1.5 0.66 3 1.2 1.8 1.1 2,2 3.3 2.3
7 1.3 1.7 0 0.83 0,83 0.38 0.99 2.2 1.2 1.4 1.1 2 1.7
8 0.6 0.72 0,031 0.4 0.35 0.14 0.51 1.3 Q48 0.51 0.45 0.87 1.3
9 0 0.15 0 0 0 0 0 0 0.08 0 0.048 0.24 0
Corresponding Laboratory Blank 2/1612098 3/11/2098 3/1112098 3/11/2098 3/1112098 3/11/2098 3/27/2098 3127/2098 512712098 5/2712098 6/1/2098 512712098 6/2912098 6/1/2098

Total Suspended Particulate (~g1m') 49.0 36.2 30.9 30.7 31.4 30.3 11.2 35.9 26.8 57.1 16.6 29.5 38.2 22.3

Surrogate Recoveries (0/0)
#65 84% 102% 93% 107% 105% 100% 81 % 83% 88% 95% 96% 95% 88%
#166 108% 112% 109% 135% 114% 114% 103% 125% 105% 116% 115% 109% 112%

~



B.l. Sandy Hook Particulate Phase
PCBs (SH-QFF)

Surrogate Corrected Concentrations

(pglm')
day night

PCB SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Congener 4/29/98 5/5198 5/11/98 5/17/98 5/23/98 5/29/98 6/4/98 6/10/98 6/16/98 6122/98 6/28/98 7/4/98 7/5198 7/5198
18 0.3 0 0.17 0 0.5 0.99 2.4 0.56 1.4 0.11 0.99
17+15 0.082 0 0.061 0 0.57 0.32 0.65 0.36 0.23 0.067 0.52
16+32 0.17 0.0072 0.2 1.6 1.8 0.71 1.2 0.74 0 0.24 2.2
31 0.21 0 0.2 0.83 3.1 0.56 1.4 0.58 0 0.55 2.9
28 0.04 0 0.052 0.19 1.1 0.21 0.34 0.3 0.34 0 0
21+33+53 0 0 0.066 0 1.6 0 0 0 1.1 0 0

22 0 0 0 0 3.2 1.2 2.3 3.3 0 0.12 4.9

45 0 0 0 0.18 0 0 0 0 0 0.11 0
52+43 0.1 0.06 0.16 0.21 0 0 0 1 0.25 0.15 1.9

49 0.13 0.014 0.11 0.21 1.1 0.23 0.63 0.21 0.13 0.094 0.78
47+48 0 0 0 0 0.28 0 0 0 0 0 0

44 0.2 0.013 0.083 0.64 0 0 0 0 0 0 0.58

37+42 0 0.012 0.029 0 0 0.43 0 0.45 0 0.46 0

41+71 0.19 0.021 0.043 0.073 0.7 0.14 0.42 0.51 0.71 0.11 0.97

64 0.057 0.0045 0.04 0.2 0.22 0.051 0.12 0 0.059 0 0.54

40 0 0 0 0 2.5 0.2 0.33 0.34 0.063 0.062 0.55

74 0 0.036 0.17 0 0 0 0 0 0 0 0

70+76 0 0 0.18 0.13 0 0 0 0 0 0 0

66+95 '0 0.047 0.64 0 0 0 1.4 1.4 0.79 0.57 6.3

91 0 0.019 0 0 0.74 0 0.28 0.11 0.026 0.012 0

56+60+89 0.23 0 0.066 0.59 0.54 0 0.32 0 0 0 0.72
92+84 0 0 0.16 0 0 0.22 0 0 0 0.052 1.1

-
101 0.27_ lL03 _O·~L 0·11 1.1 J),3 0.5.8 _0.55 0.29 _.0.15 -2,8

83 0.12 0 0 0 0.45 0.073 0.11 0.21 0.071 0.043 0.075

97 0 0.0088 0.054 0.12 0.33 0.11 0.12 0.26 0.023 0 0.34
87+81 0.13 0.059 0.44 0.19 0.67 0.2 0.28 0.16 0 0.11 1.2
85+136 0.078 0.0084 0.19 0,26 0.77 0.15 0.13 0.12 0.15 0.017 0.77
110+77 0.4 0.079 0.23 0.54 0.59 0.37 0.62 0.44 0.34 0.086 2.4
82 0.077 0.012 0.049 0.14 0.15 0.033 0.083 0.031 0.017 0.029 0.25
151 0.067 0.0077 0.05 0.18 0 0.1 0.14 0.13 0.068 0 0.67
135+144+147+124 0.12 0.0083 0.06 0.045 0.55 0.033 0.11 0 0 0.039 0.37
149+123+107 0.36 0.016 0.19 0.47 0.84 0.33 0.42 0.44 0.2 0.15 1.8
118 0 0 0 0 0.31 0.2 0.27 0.13 0 0.048 0

146 0 0.0023 0.03 0 0 0 0 0 0 0 0.54
153+132 0.48 0 0.3 0.43 0.58 0.33 0.5 0.18 0.15 0.15 1.6

105 0 0 0 0 0 0.094 0.22 0.025 0 0 0
141 0.062 0.0043 0.039 0.08 0.25 0.088 0.097 0.033 0.032 0 0.48

137+176+130 0 0 0 0 0 0 0 0 0 0 0.36

163+138 0.8 0.073 0.38 0.71 1.2 0.55 0.72 0.49 0.28 0.33 2.1

178+129 0 0 0 0 0 0.12 0.27 0 0.032 0 0.36

187+182 0.16 0.015 0.1 0.14 0.46 0.25 0.27 0.2 0.24 0.17 0.78
183 0.081 0.0086 0,083 0.18 0 0.082 0 0.083 0.056 0 0.2
185 0.043 0.0044 0.024 0 0.0049 0 0 0.14 0.12 0 0
174 0.16 0.0099 0.05 0,19 0.31 0.17 0.18 0.069 0.11 0.025 0.49
177 0.1 0.0096 0.052 0 0 0 0 0 0 0 0.41
202+171+156 0.0094 0.00049 0.016 0 0 0 0 0 0 0 0
180 0.61 0.026 0.15 0.31 0.61 0.28 0.38 0.16 0.17 0.058 0.38

199 0.18 0.0071 0.046 0 0 0 0.022 0 0 0 0
170+190 0.25 0.0085 0.084 0.08 0.34 0.22 0.22 0.057 0.14 0.073 0.29
198 0 0 0.0033 0 0 0 0 0 0 0 0
201 0.43 0.014 0.067 0.21 0.23 0.18 0.2 0 0 0.027 0.29
203+196 0.5 0.014 0.067 0.21 0.26 0.24 0.21 0.046 0.041 0.04 0.23
195+208 0.13 0.0041 0 0 0.21 0 0 0 0 0 0.13
194 0 0 0 0 0.24 0.15 0.15 0.036 0.029 0.03 0
206 0.33 0 0 0.13 0.11 0.13 0.083 0.047 0.041 0.088 0.18

Total PCBs 7.7 0.66 5.4 9.7 29 10 18 14 7.6 4.4 44

Homologue Group.
3 0.79 0.019 0.78 2.6 12 4.4 8.3 6.3 3 1.6 12
4 0.91 0.2 1.5 2.2 5.4 0.62 3.2 3.5 2 1.1 12
5 1.1 0.22 1.3 1.5 5.1 1.7 2.7 2 0.91 0.55 8.9

6 1.9 0.11 1 1.9 3.5 1.4 2 1.3 0.72 0.68 7.8

7 1.4 0.082 0.54 0.89 1.7 1.1 1.3 0.71 0.88 0.32 2.9
8 1.2 0.039 0.2 0.42 0.94 0.58 0.59 0.082 0.07 0.096 0.65

9 0.33 0 0 0.13 0.11 0.13 0.083 0.047 0.041 0.088 0.18
Corresponding Laboratory Blank 5/27/2098 6/112098 6/1/2098 5/2712098 6129/2098 6/29/2098 6/29/2098 612912098 7/1/2098 7/112098 8/6/2098 8/6/2098 8/612098 7/19/2098

Total Suspended Particulate (Ilglm'j 96.3 26.9 62.0 55.0 96.5 72.4 46.5 37.2 63.0 43.6 219 74.5 59.3 58.6

Surrogate Recoveries (%)
#65 .88 % 93% 83% 89% 57% 101% 83% 83% 94% 80% 91%
#166 113% 110% 109% lJ7% 74% 118% 100% 107% 109% 101% 108%



B.t. Sandy Hook Particulate Phase
PCBs (SH-QFF)

Surrogate Corrected Concentrations

"(pglm')
day night day night day night day night day night day

PCB SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Congener 7/6/98 7/6/98 7n198 7n/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11/98 7/16/98 7/22/98 7/28/98

18 0.4 2.5 0.94 1.1 0.36 0.25 1.3 0.31 0.29 1.1 0.39 0.14 0.13 0.94
17+15 0.37 1.4 0.25 0.17 0.12 0.12 0 0.26 0.22 0.2 0.32 0.14 0 0.31
16+32 1.2 2.3 0.82 0 0.17 0.58 0.69 0.15 1.2 0.37 0.76 0.11 0.14 0

31 4.1 2.7 2 0 0.69 1.7 0 0 0 0 0 0.27 0 0.2·
28 0 1.1 0.19 0 0 0 0 0 0 0 0 0.11 0 0.12
21+33+53 0 2 0 0 0 0 0 0 0 0 0 0 0 0

22 0.34 0 1.1 1.5 0.61 0.77 3.5 1.6 1.9 2.8 0.24 0.5 0.57 I '='
45 0 0.86 0.38 0.25 0.13 0 0.24 0.26 0.32 0.18 0 0.16 0.12 0

52+43 o.n 1.8 1.9 0.81 0.72 0.96 0 0.66 0.69 0.44 0.34 0.19 0 0.43

49 0.55 1.1 0.44 0.24 0.22 0.41 0.23 0.38 0.41 0.19 0 0.18 0.17 0.17

47+48 0 0 0.073 0 0 0 0 0 0 0 0 0 0 0

44 0 0.89 0.28 0 0 0 0 0.13 0.26 0 0 0 0 0

37+42 0 0.83 0.35 0.5 0 0.86 0 0 0 0 0 0 0 0.4

41+71 0 0.6 0.41 0.25 0.16 0.39 0.15 0.096 0.36 0.11 0.56 0.14 0.18 0

64 0 0.4 0.19 0.23 0.073 0.068 0.15 0.12 0.16 0.072 0 0.048 0.078 0

40 0.56 0.46 0.52 0.55 0.31 0.27 I 0.44 0.43 0.29 0.53 0.2 0.18 0.31

74 0 0 0 0 0 0 0.33 0 0 0.099 0 0 0 0.26

70+76 0 0 0.51 2.3 0 0 0 0 0.12 0.059 0 0 0 0.017

66+95 1.7 4.6 3.1 2.2 0.99 1.4 2.7 1.9 4.3 1.4 1.1 1 1.6 2.2
91 0 0.37 1.8 0.72 0.18 0.14 0.44 0 0.58 0.54 0.17 0.32 0.4 0

56+60+89 0 0.79 0.48 0.24 0 0 0 0.46 0.44 0.18 0 0.48 0.44 0.33
92+84 0.67 1.9 0.53 0.69 0.19 0 0 0.83 0.57 0.6 0.2 0 0.33 0.28

.- -'lOr .... 0:86 1.3- 1,4- -0.-79- 0.-35 -- -0.68- -0.-52-- 0.-7- -1·- -0.54- 0,8- -0.52- .- 0.67- -0

83 0.19 0.38 0.14 0.047 0.043 0.13 0.2 0.081 0.13 0.094 0.11 0.Q75 0.052 0

97 0.23 0 0.23 0 0.047 0.16 0.18 0.16 0.2 0.11 0 0.093 0.13 0
,r~-'"

87+81 0.51 0.47 0.68 0.12 0.26 0.38 0.3 0.4 0.31 0.34 0.32 0.21 0.25 0 '-...7
85+136 0 0.19 0.39 0.24 0.047 0.062 0.34 0.25 0.15 0.26 0.15 0 0.19 0

110+77 0.38 0.58 1 0.26 0.21 0.32 0.88 0.79 0.71 0.53 0.41 0.3 0.42 0
8Z 0 0 0.086 0.062 0.021 0.046 0.12 0.095 0.082 0.077 0.Q38 0.052 0.093 0

151 0.1 0.16 0.24 0.089 0.046 0.1 0.22 0.19 0.16 0.11 0.082 0.13 0.14 0
135+144+147+124 0.28 0.49 0.31 0 0.06 0.16 0 0.016 0.089 0.16 0.17 0 0.023 0
149+123+107 0.53 1.2 0.71 0.34 0.21 0.42 0.48 0.53 0.55 0.63 0.42 0.31 0.38 0

118 0.19 0.34 0 0.23 0 0.18 0.Q78 0.19 0 0 0.23 0.19 0.25 0
146 0 0 0 0 0 0 0 0 0 0 0 0 0 0
153+132 0.4 0 0.6 0.26 0.18 0.42 0.33 0.42 0.61 0.4 0.46 0.21 0.29 0.098

"105 0.18 0 0.27 0 0 0.15 0 0 0.21 0 0.2 0 0 0 'J

141 0.11 0 0.16 0.Q7 0 0 0.095 0.12 0.15 0.081 0.089 0.072 0.076 0

137+176+130 0 0 0.26 0.69 0.26 0 0 0 0 0 0 0 0.099 0

163+138 0.71 0 0.82 0.28 0.21 0.65 0.85 0.91 1.1 0.81 0.8 0.47 0.46 0.16

178+129 0 0 0 0 0 0 0 0 0 0 0 0.061 0.15 0

187+182 0.51 0 0.21 0 0 0.34 0.23 0.31 0.25 0.21 0.2 0.22 0.26 0.13

183 0.064 0 0.066 0 Om8 0.15 0 0.16 0.19 0.16 0.1 0.064 0 0

185 0 0 0 0 0 0 0 0 0 0 0 0 0 0

174 0 0 0.23 0.21 0.036 o.on 0.15 0.21 0.22 0.15 0.086 0.094 0.14 0

177 0 0 0 0 0 0 0.052 0.057 0 0.077 0 0 0 0

202+171+156 0 0 0 0 0 0 0 0.065 0 0 0 0 0 0

180 0.11 0 0.15 0.11 0.1 0.42 0.25 0.32 0.33 0.54 0.2 0.18 0.14 0.29

199 0 0 0 0 0 0 0 0 0 0 0 0.0065 0 0

170+190 0.1 0 0.079 0.37 0.054 0.75 0.13 0.25 0.22 0.22 0.13 0.12 0.21 0.059

198 0 0 0 0 0 0.038 0 0 0.026 0 0 0 0 0

201 0.073 0 0.11 0.14 0.061 0 0.16 0.26 0.21 0.16 0.12 0.11 0.12 0

203+196 0.091 0 0.047 0.067 0.046 0.14 0.13 0.23 0.16 0.14 0.12 0.13 0.13 0.091

195+208 0 0 0.085 0.08 0.04 0.063 0.046 0.081 0.086 0.084 0 0 0 0

194 0.032 0 0.024 0.046 0.022 0.033 0.12 0.16 0.13 0.14 0.056 0.055 0 0.031

206 0.16 0 0 0 0.Q75 0 0.15 0.15 0.098 0.1 0.1 0.Q75 0.084 0.013
/ -
\..../

Total PCBs 17 32 25 16 7.3 14 17 15 20 15 10 7.8 9.1 7.9

Homologue Group
3 6.4 13 5.7 3.3 2 4.3 5.5 2.3 3.6 4.5 1.7 1.3 0.84 3
4 3.7 11 8.2 7 2.6 3.5 4.8 4.4 7.5 3 2.5 2.4 2.8 3.7
5 3.2 5.5 6.5 3.2 1.4 2.3 3 3.5 4 3.1 2.6 1.8 2.8 0.28
6 2.1 1.9 3.1 1.7 0.96 1.7 2 2.2 2.6 2.2 2 1.2 1.5 0.26

7 0.79 0 0.73 0.68 0.21 1.7 0.81 1.3 1.2 1.4 0.72 0.73 0.9 0.48

8 0.2 0 0.27 0.33 0.17 0.28 0.45 0.79 0.62 0.52 0.29 0.3 0.25 0.12 ,---,
9 0.16 0 0 0 0.Q75 0 0.15 0.15 0.098 0.1 0.1 0.Q75 0.084 0.013
Corresponding Laboratory Blank 8/6/2098 7/15/2098 7/2412098 7124/2098 711912098 8/612098 7/17/2098 7/1712098 7117/2098 711712098 8/612098 9/14/2098 9/1412098 9/14/2098

Total Suspended Particulate (l'g1m') 52.7 83.8 42.1 40.0 31.8 65.8 73.0 78.9 47.2 47.7 61.4 52.5 70.2 51.7

Surrogate Recoveries (%)
#65 ·79% 70% 84% 89% 89% 80% 95% 95% 88% 97% 73% 81 % 92% 81 %
#166 99% 77% 108% 98% 104% 101 % 107% 101% 105% 102% 90% 109% 105% 96%

(""-- -

------'-'-



B.l. Sandy Hook Particulate Phase
PCBs (SH-QFF)

Surrogate Corrected Concentrations

(pglm')

PCB SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Congener 813198 819/98 8/15/98 8/21/98 8127198 9/4/98 9/13198 9122198 10/1198 10110198 10/19198 10128198 1116198 11115198

18 1.1 0.49 0.1 1.4 0.46 0.91 0.51 0.94 0.76 HiVol 0.73 0.41 0.48 0.22

17+15 0.37 0.062 0.026 0.56 0.16 0.13 0.27 0.56 0 alfunction 0.27 0.18 0.24 0.25

16+32 0.86 0.6 0 0 0.73 1.2 0.65 0.16 0.83 0.47 0.19 0.49 0

31 0.45 0.11 0 0.76 0.37 0.82 0.26 1.1 0.13 0 0 0 0

28 0.27 0.028 0 0.29 0.11 0.34 0.1 0.33 0.08 0.83 0.44 0.64 0.41

21+33+53 0 0 0 0 0 0 0 0.7 0 0 0 0 0

22 2.2 0.81 0.041 1.9 1.8 0.91 1.7 0.78 0 0 0 0 0

45 0 0 0 0 0 0 0 0 0 0 0.0068 0 0

52+43 0.91 0.35 0 0.65 0.44 1.7 1.2 0 0 0 0.63 0.73 0.33

49 0.35 0.076 0.12 0.23 0.22 0.32 0.16 0.32 1.2 0 0.039 0.23 0.12

47+48 0 0 0 0 0 0 0.19 0 0 0 0.056 0.074 0.046

44 0 0 0 0 0 0 0 0 0 0 0 0 0

37+42 0 0.29 0 0 0.42 0 0.12 0.36 0.96 0 0.3 0.58 0.3

41+71 0.26 0.14 0.15 0.19 0.73 0.23 0.42 0.28 0.41 0.43 0.25 0.29 0.25

64 0 0 0.013 0 0 0 0 0.1 0.16 0.2 0.14 0.2 0.15

40 0.6 0.32 0.082 0.56 0.42 0.26 0.37 0.11 0.13 0 0 0 0

74 0 0.16 0 0.11 0 0 0.079 0 0 0 0.24 0.25 0

70+76 0 0.011 0 0 0 0 0 0.043 0.056 0.09 0.14 0.31 0.17

66+95 2.4 1.9 0.79 0 0.79 1.3 1.6 1.8 2 0 0.73 1.4 0.97

91 0.2 0.11 0.057 0.25 0.34 0.31 0 0.16 0.22 0 0.33 0.43 0.25

56+60+89 0 0 0 0 0 0.58 0 0 0 0.37 0.27 0.59 0.26

92+84 0 0 0.074 0 0 0.51 0 0.41 0 0.94 0.33 0.73 0.91

101 0 0 0.24 0 0 0 0 0.5 1.2 0.44 0.3 0.71 0.54

83 0 0 0.023 0 0.14 0 0 0.072 0.11 0.18 0.12 0.17 0.16

97 0 0 0 0 0 0 0 0.14 0.18 0.081 0.062 0.17 0.11

87+81 0 0 0 0.47 0.18 0.47 0 0.32 0.4 0.081 0.29 0.54 0.51

85+136 0.49 0.12 0.078 0.34 0.14 0 0.11 0.2 0.12 0.29 0.19 0.26 0.072

110+77 0.69 0 0.062 0.73 0.31 0.67 0.46 0.68 0.82 0.28 0.29 0.69 0.39

82 0 0 0.016 0 0 0 0 0.062 0.077 0 0 0.11 0

151 0.38 0.14 0 0.24 0 0.24 0 0.081 0.16 0 0.012 0.065 0

135+144+147+124 0 0.01 0 0 0 0 0 0.036 0.13 0 0 0.095 0

149+123+107 0.53 0 0.095 0.43 0 0.54 0.2 0.35 0.54 0.17 0.19 0.5 0.24

118 0 0 0.06 0.39 0 0.3 0.052 0 0.59 0.26 0.24 0.69 0.33

146 0 0 0 0 0 0 0 0.12 0.22 0.17 0.11 0.27 0.19

153+132 0.37 0.081 0.031 0.39 0.19 0.38 0 0.48 0.71 0.3 0.33 0.88 0.43

105 0 0 0 0.14 0.17 0 0 0 0.32 0 0 0 0

141 0.026 0 0.013 0 0 0 0 0.085 0 0.1 0.089 0.22 0.1

137+176+130 0 0.091 0 0 0.071 0.13 0 0.13 0 0.098 0.045 0 0.022

163+138 0.61 0 0.083 0.76 0.48 0.58 0 0.73 1.2 0.54 0.48 J.5 0.61

178+129 0 0 0.05 0 0 0 0 0.048 0.3 0 0 0.22 0.027

187+182 0.26 0 0.087 0.18 0.15 0.28 0.088 0.18 0.38 0.22 0.17 0.34 0.21

183 0 0 0 0 0.12 0.19 0 0.12 0.16 0 0.12 0.27 0.13

185 0.11 0.16 0 0 0 0 0 0 0 0 0.04 0.071 0.03

174 0.32 0 0.028 0.2 0 0.37 0 0.13 0.25 0.11 0.097 0.31 0.099

177 0 0 0 0 0.095 0 0.077 0.13 0.21 0.099 0.075 0.18 0.06

202+171+156 0 0 0 0 0 0 0.052 0.018 0 0 0.12 0 0.18

180 0.43 0.48 0.037 0.46 0.37 0.53 0.16 0.35 0.53 0.36 0.27 0.75 0.25

199 0 0 0 0 0 0 0 0.013 0 0 0 0 0.01

170+190 0.29 0.13 0.22 0.41 0.14 0.38 0.24 0 0.37 0.19 0.13 0.33 0.15

198 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.059 0 0.019 0 0 0.12 0 0.2 0.36 0.22 0.19 0.38 0.16

203+196 0.14 0.028 0 0.17 0.058 0.21 0.049 0.18 0.4 0.27 0.2 0.53 0.2

195+208 0.057 0 0 0 0.051 0 0 0.04 0 0.07 0.023 0.053 0.02

194 0.1 0.0089 0 0.11 0.043 0.1 0.0083 0.13 0.28 0.15 0.088 0.19 0.049

206 0.1 0 0.021 0.11 0 0.076 0.023 0.12 0.17 0.094 0.085 0.14 0.063

Total PCBs 15 6.7 2.6 12 9.8 15 9.2 14 II 9.1 9 18 10

Homologue Group
3 5.3 2.4 0.17 4.9 4.1 4.3 3.6 5 2.8 2.3 1.5 2.4 1.2

4 4.5 3 1.2 1.7 2.6 4.4 4 2.6 4 1.1 2.5 4 2.3

5 1.4 0.23 0.61 2.3 1.3 2.3 0.63 2.6 4 2.5 2.1 4.5 3.3

6 1.9 0.32 0.22 1.8 0.75 1.9 0.2 2 3 1.4 1.3 3.5 1.6

7 1.4 0.77 0.42 1.2 0.88 1.7 0.56 0.95 2.2 0.97 0.89 2.5 0.95

8 0.36 0.037 0.019 0.29 0.15 0.44 0.11 0.58 1 0.71 0.62 1.1 0.62

9 0.1 0 0.021 0.11 0 0.076 0.023 0.12 0.17 0.094 0.085 0.14 0.063

Corresponding Laboratory Blank 9/1812098 9/1412098 9/1812098 912412098 9/1812098 9124/2098 912412098 10/15/2098 10115/2098 11412099 11412099 2/912099

Total Suspended Particulate CJlglm') 56.2 38.3 29.6 75.8 26.9 71.6 43.4 50.0 54.5 42.0 43.5 38.7

Surrogate Recoveries (%)
#65 .85% 91% 85% 80% 93% 74% 82% 79% 85% 73% 49% 90% 89% 88%

#166 101% 105% 98% 100% 100% ]04% 103% 111% 91% 88% 59% 105% 100% 98%

------ -------------- ---- --- -- --- ---- ----------------------- -- ----- -----------------



B.1. Sandy Hook Particulate Phase
PCBs (8H-QFF)

Surrogate Corrected Concentrations

(pglm')

PCB SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Congener 11/24/98 12/3/98 12112/98 12121/98 12130/98 1/8/99 1117/99 1/26/99 2/4/99 2113/99 2122/99 313/99 3/12/99 3121/99

18 0.54 0.34 0.25 0.18 0.3 0.18 0.61 0.29 0.47 0.89 1.3

17+15 0.2 0.28 0.33 0.16 0.33 0.37 0 0.45 0.5 0.81 0.53

16+32 0.39 0.73 0.33 0.28 0.34 0.23 1.3 0.6 0.58 0 1.2

31 0 0.25 0.21 0.16 0 0.12 0.57 0 0 0.098 0.95

28 0.85 0.31 0.44 0.43 0 0.25 0.46 0.29 0.24 0.13 1.1

21+33+53 0 0 0 0 0 0 1.1 0.36 0 0 0.52 ~

22 0 0 0 0 0 0 0 0 0 0 0

45 0 0.17 0.2 0 0.13 0 0.43 0 0 0 0

52+43 0.58 0.9 1.6 0.68 0.88 0.85 2.4 1.5 0 0 2.1

49 0.18 0.2 0.21 0.088 0.051 0.053 0.44 0.31 0.21 0 0.26

47+48 0.092 0.13 0.13 0.062 0.078 0.074 0.15 0.34 0.12 0.23 0.13

44 0.13 0.094 0.26 0.078 0.04 0.082 0.43 0.58 0.071 0.18 0.76

37+42 0.36 0.45 0.49 0 0.39 0.21 0.48 0.64 0.22 0.5 1.1

41+71 0.27 0.068 0.37 0.16 0.12 0.13 0.38 0.28 0.19 0.17 1.2

64 0.14 0.13 0.16 0.092 0.12 0.067 0.19 0.2 0.085 0.11 0.64

40 0 0 0 0 0 0 0 0 0 0 0.19

74 0 0.17 0.17 0.07 0.056 0.055 0.28 0.61 0 0 0.41

70+76 0.22 0.33 0.27 0.21 0.11 0.11 0.33 0.61 0.14 0.18 0.8

66+95 0.72 1.1 1.4 0.51 0.41 0.28 0.66 2.3 0.51 0.7 1.9

91 0.34 0.32 0.57 0.15 0.42 0.16 0.61 0.74 0.31 0.23 1.1

56+60+89 0.39 0.35 0.66 0.13 0.35 0.18 0.57 0.63 0.19 0.24 0.98

92+84 0.49 0.52 1.1 0 0.24 0.35 0.71 1.3 0.33 0.46 1.2

101 0.47 0.74 0.9 0.33 0.38 0.27 1 1.4 0.39 0.54 1.2

83 0.17 0.19 0.35 0.066 0.18 0.097 0.59 0.29 0 0.21 0.14

97 0.12 0.19 0.17 0.098 0.083 0.087 0.14 0.38 0.087 0.14 0.24 ,.
87+81 0.33 0.59 0.58 0.23 0.23 0.17 0.45 1.1 0.23 0.33 1.4 '---'
85+136 0.24 0.19 0.37 0.11 0.13 0.07 0.4 0.65 0.068 0.35 0.35

110+77 0.43 0.89 1.2 0.36 0.52 0.41 1.2 1.4 0.53 0.76 1.7

82 0 0.078 0.15 0.05 0.077 0.073 0.17 0.14 0.053 0.096 0.14

151 0.028 0.13 0.088 0.043 0.082 0.043 0.14 0.23 0.064 0.16 0.15

135+144+147+124 0 0.17 0.17 0.061 0.084 0 0.086 0.32 0.07 0.17 0.38

149+123+107 0.37 0.73 0.94 0.33 0.58 0.4 0.89 1.\ 0.47 0.78 1.2

118 0.54 0.81 1.2 0.32 0.6 0.57 1.4 1.2 0.63 1.1 1.4

146 0.21 0.2 0 0 0 0.11 0.53 0.33 0.54 0.37 0.24

153+132 0.59 0.81 1.2 0.28 0.67 0.44 1.2 1.3 0.58 1.1 1.5
105 0 0 0 0 0 0 0.49 0 0 0 0

141 0.15 0.14 0.26 0.052 0.19 0.096 0.22 0.33 0.13 0.29 0.37

137+176+130 0.16 0 0 0 0 0 0 0 0 0 0

163+138 0.99 1.1 2.2 0.38 1.1 1.1 2 2 0.94 2 2.5

178+1Z9 0.15 0.067 0.11 0 0.057 0 0.082 0.26 0.064 0.13 0.36

187+182 0.28 0.21 0 0.088 0.35 0.17 0.29 0.45 0 0.53 0.54

183 0.23 0.14 0.38 0.031 0.27 0.15 0.26 0.34 0.13 0.36 0.43

185 0.068 0.043 0.077 0 0.047 0 0.039 0.033 0.034 0.063 0.057

174 0.22 0.17 0.41 0.041 0.49 0.16 0.41. 0.45 0.24 0.47 0.64

177 0.14 0.097 0.29 0.028 0.32 0.1 0.23 0.33 0.14 0.3 0.47

202+171+156 0 0 0.32 0 0.34 0.098 0:23 0.26 0.15 0.27 0.54

180 0.61 0.37 0.96 0.11 1.2 0.4 0.77 1.1 0.57 1.1 1.4

199 0 0.03 0.067 0 0.041 0.032 0.031 0.079 0.023 0.033 0.092

170+190 0.28 0.2 0.38 0.068 0.57 0.23 0.35 0.38 0.25 0.48 0.64

198 0 0 0 0 0 0 0 0 0 0 0

201 0.32 0.16 0.68 0.079 0.78 0.25 0.38 0.61 0.29 0.47 0.69

203+196 0.37 0.22 0.78 0.096 0.9 0.31 0.47 0.77 0.35 0.55 0.87

195+208 0.077 0.052 0.12 0.031 0.29 0.074 0.092 0.1 0.068 0.17 0.14

194 0.15 0.087 0.3 0.027 0.79 0.12 0.17 0.36 0.16 0.22 0.36

206 0.13 0.059 0.34 0.031 0.44 0.13 0.13 0.19 0.13 0.13 0.28

Total PCBs 14 16 24 6.8 16 9.9 27 30 12 18 39

Homologue Group
3 2.3 2.4 2.1 1.2 1.4 1.4 4.5 2.6 2 2.4 6.7

4 2.7 3.7 5.5 2.1 2.3 1.9 6.3 7.4 1.5 1.8 9.3

5 3.1 4.5 6.7 1.7 2.9 2.3 7.3 8.6 2.6 4.2 8.8

6 2.5 3.3 4.8 1.1 2.7 2.2 5.1 5.6 2.8 4.8 6.3

7 2 1.3 2.6 0.37 3.3 1.2 2.4 3.4 1.4 3.4 4.5

8 0.92 0.54 2.3 0.23 3.1 0.89 1.4 2.2 1 1.7 2.7

9 0.13 0.059 0.34 0.031 0.44 0.13 0.13 0.19 0.13 0.13 0.28

Corresponding Laboratory Blank 1/4/2099 211712099 211712099 31212099 31212099 4/1212099 4/1212099 4/1212099 411212099 411212099

Total Snspended Particulate (!-'glm') 49.2 65.4 54.1 35.2 49.0 62.0 64.8 33.6 615 68.5

Surrogate Recoveries (%)
#65 .77% 90% 91% 91% 93% 101% 98% 85% 100% 98% 85%
#166 91% 92% 101% 93% 95% 107% 99% 80% 104% 96% 68%

-- - ---------- ---------------- --------------------- --- ------------------------------------ -- ---------------- ---



B.l. Sandy Hook Particulate Phase
PCBs (SH-QFF)

Surrogate Corrected Concentrations
(pglm')

PCB
Congener
18
17+15
16+32
31
28
21+33+53
22
45
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95
91
56+60+89
92+84
101
83
97
87+81
85+136
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
lOS
141
137+176+130
163+138
178+129
187+182
183
185
174
177
202+171+156
180
199
170+190
198
201
203+196
195+208
194
206

Total PCBs

Homologue Group
3
4
5
6
7
8
9
Corresponding Laboratory Blank

Total Suspended Partltulate (j1g1ml

Surrogate Recoveries (%)
1165
#166

SH·QFF SH-QFF
3130199 4/8199



B.l. Sandy Hook Gas Phase PCBs
(59-PUF)
Surrogate Corrected Concentrations

(pglm') . ;

PCB 59-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 5H-PDF 59-PDF 5H·PDF
Congener 214198 2110198 2116198 2/22/98 2128198 316198 3112/98 3118198 3/24198 3130198 415198 4111198 4117198 4/23198 4/29198

18 20 23 15 25 16 10 7.7 23 17 22 16 31 32 27 27

17+15 11 16 10 II 9.3 5.3 4.4 16 12 8.6 II 15 17 18 14

16+31 0 28 17 29 23 13 6.4 32 20 26 18 29 37 34 26

31 12 22 14 23 14 8.3 5.1 21 14 17 13 31 34 31 29

28 10 17 9.4 13 II 6.7 4 15 9.5 15 6.7 15 20 18 16.
21+33+53 4.1 12 7.9 II 7.1 2.3 2.2 14 9.3 15 7.1 17 18 18 15

22 0 8.7 3.7 12 9.3 8.8 13 9.4 7.6 16 4 30 24 15 17 8
45 0 0 0 0 0 0 0 0 0 0 6.3 0 17 0 14

52+43 14 27 18 19 17 11 5.3 21 14 15 15 26 27 27 22

49 7.1 12 9.4 8.7 7.5 5.4 2.1 12 7 6 8.2 14 13 13 9.7

47+48 21 23 23 21 21 12 4.2 26 12 17 17 18 28 24 18

44 9.7 14 10 11 12 8.5 3.1 12 8.4 II 7.4 16 18 17 14

37+42 3.5 6.7 4.3 1.9 4.3 4 3.4 5.3 4.8 5.9 3.3 5.9 5.5 5 5.8

41+71 0 7.9 6 3.1 5.2 6.1 0 6.6 4.7 5.7 5.6 9.3 9.6 8.5 6.8

64 2.7 4 3.1 2.9 3.4 2.1 0.99 3.9 2.7 4 2.1 5.3 5.1 4.9 4.4

40 0 3.1 2.4 0 1.4 1.2 0.53 1.9 1.6 2.7 2 4.2 4.3 4.2 3.6

74 1.6 4.9 2.6 3.7 3.1 2 0.52 3.6 2.9 5.7 2.2 7.6 10 8.5 8.4

70+76 2.3 10 5.8 8.5 5.1 2.8 0.79 6.2 4.7 10 4.3 9.9 13 13 11

66+95 15 41 25 32 24 14 4.1 26 17 29 17 40 44 46 38

91 4.1 6.3 2.8 5.6 3.8 3.4 I.l 6.3 4 7.7 2.8 9.1 9.6 6.3 7.6

56+60+89 0 5.9 2.2 4.5 3.7 1.8 0.84 4.5 2.6 6.5 2 7.5 10 9.7 8.4

91+84 0 11 6.2 8.4 6.4 2.1 0 8.5 4.8 II 4.6 16 15 14 15

101 5.9 14 7 11 7.9 5.6 1.3 9.8 6 9.8 4.7 13 14 II 13

83 0 0.84 0.51 0.47 0 0 0 0 0 1.2 0.34 0.75 1.7 1.2 1.1

97 2.2 2.7 1.3 1.8 1.7 1.6 0.9 2 1.1 2.2 0.74 2.6 2.1 2.4 2.7

87+81 3.6 5.1 2.6 4.1 4 4.1 0 4.8 2.6 4.8 1.8 6.9 5.8 5.3 6

85+136 0 3.5 1.4 1.7 0.46 0.24 0 0.7 1.7 2.3 0.74 3.3 3.6 4.1 4 ("
110+77 9.6 12 6.1 10 8.2 8.2 4.6 8.8 6 12 3.9 12 13 13 14 '---'
82 0.13 0.81 0.57 0.62 0.47 0.28 0.055 0.57 0.36 0.77 0.34 0.65 1.1 1.1 I.I

151 0.89 1.4 I 1.3 1.5 0.9 0.35 1 0.66 I.S 0.46 1.2 1.4 1.2 1.4

135+144+147+124 1.8 1.5 1.1 1.4 1.1 1.4 1.1 1.1 0.77 1.7 0.49 1.5 1.8 1.6 1.9

149+123+107 1.8 4.1 2.6 3.6 2.9 2.2 0.49 3.3 1.8 6.5 1.4 3.9 5 4 5.2

118 1.5 4.7 2.4 3.7 2.4 1.9 0.68 2.7 1.4 5.7 1.1 2.8 5.5 4 6.3

146 0 0.89 0.51 0.53 0.55 0 0 0.59 0.12 0 0.11 0.73 1.4 0.79 1.9

153+132 1.6 4.5 2.5 3.7 3.1 2.4 0.35 3.2 1.7 5.9 1.4 3.5 5.4 4.1 5.7

105 0 0 0 0 0.67 0 0 0.82 0 2.2 0.38 0.73 0 0 1.3

141 0.25 0.89 0.49 0.84 0.83 0 0 0 0.45 1.5 0.3 1.3 1.3 1.3 1.5 <"',
137+176+130 0.23 0 0.14 0 0 0 0 0 0 0 0 0.069 0 0 0 ~

163+138 1.1 4.4 2 3.2 2.6 2.4 0.31 2.7 1.4 6.7 1.2 3.2 5.3 4 5.7

178+129 0 0.67 0 0.28 0 0 0 0.28 0 0 0 0.29 0.48 0 0.46

187+182 0.44 1.7 2 1.6 1.3 1.2 0 1.1 1.4 1.8 0 2.4 2.2 1.6 2.1

183 0.15 0.34 0.17 0.3 0.33 0-21 0 0.22 0.095 0.77 0.16 0.35 0.52 0.77 0.6

185 0.17 0.059 0.044 0.069 0.066 0.049 0.039 0.063 0.024 0.17 0.029 0.065 0.12 0.82 0.11

174 0.18 0.32 0.22 0.44 0.3 0.26 0.047 0.28 0.15 1.1 0.13 0.36 0.11 0 0.81

177 0 0.19 0.11 0.2 0.23 0.18 0.067 0.17 0.1 0.59 0.085 0.44 0.62 0 0.69

202+171+156 0 0.1 0.03 0.12 0.069 0.095 0.Q3 0.095 0.052 0.17 0.055 0.13 0.25 0.51 0.31

180 0.1 0.4 0.27 0.38 0.34 0.26 0.043 . 0.28 0.1 1.7 0.12 0.34 1.1 0.6 1.1
r~

199 0 0 0 0 0.074 0 0 0 0 0.39 0.09 0 0.15 0.48 0.15 '.j

170+190 0 0 0 0.089 0.039 0.022 0 0.089 0.024 0.64 0.029 0.078 0.32 0.26 0.35

198 0 0 0 0 0 0 0 0 0 0.Q28 0 0 0 0 0.098

101 0 0 0.081 0.19 0.11 0.1 0 0.11 0.049 1 0.065 0.15 0.44 0.19 0.5

103+196 0 0 0.07 0.23 0.19 0.12 0 0.12 0.062 0.88 0.16 0.21 0.5 0.21 0.62

195+108 0 0 0 0 0 0 0 0 0 0.097 0.0093 0 0.Q35 0.091 0.049

194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

106 0 0 0 0 0 0 0 0 0 0 0 0 0.069 0 0

Total PCBs 169 368 232 306 248 164 80 322 209 330 196 418 486 426 411 ".--,

Homologue Group
J 60 133 82 126 94 59 46 137 94 124 79 173 187 166 149

4 74 153 106 114 103 67 23 125 78 113 89 157 199 175 158

5 27 61 31 48 36 27 8.6 45 28 59 21 68 71 63 72

6 7.8 18 10 15 IJ 9.3 2.6 12 6.9 24 5.3 15 22 17 23

7 1 3.7 2.8 3.4 2.6 2.2 0.2 2.5 1.9 6.9 0.56 4.3 6 4.1 6.2

8 0 0.1 0.18 0.53 0.45 0.32 0.Q3 0.33 0.16 2.6 0.38 0.49 1.4 1.5 1.7

9 0 0 0 0 0 0 0 0 0 0 0 0 0.069 0 0

Corresponding Laboratory Blank 2/16198 3110198 3110198 3110198 3117198 3125198 3125198 3/25198 5126/98 5/23198 5126198 6/15198 5126198 5/23/98 5123/98

Surrogate Rec:overies (%)
#65 106% 109% 97% 111% 109% 107% 111% 119% 109% 54% 101% 111% 109% 105% 107%

#166 108% 105% 100% 107% 108% 107% 113% 110% 110% 63% 100% 97% 102% 104% 99%



B.Z. Sandy Hook Gas Phase PCBs
(SH-PUF)
Surrogate Corrected Concentrations

(pglm)
spUt-top pUt-bottom day nlgbl day

PCB SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH·PUF SH-PUF SH-PUF SH-PUF
Congener 515/98 5111/98 5/17/98 5113/98 5IZ9/98 5IZ9/98 6/4198 6110/98 6/16198 6/ZZ/98 6n8198 7/4/98 7/5198 7/5198 7/6198

18 10 17 22 51 87 62 21 20 81 36 22 52 55 38 28

17+15 7 10 13 36 34 24 16 27 27 0 8.4 29 35 20 18

16+-3Z 18 20 30 70 55 24 29 20 50 0 18 57 86 38 36

31 20 17 26 61 58 15 23 21 47 32 20 64 79 33 31

Z8 13 11 14 44 43 7.7 18 16 26 17 II 34 42 19 13.
21+33+53 9.8 8.6 12 35 37 3.1 12 6.4 22 14 7.7 33 37 18 15

ZZ 8.7 6.8 13 58 51 19 18 16 46 22 30 58 81 28 37

45 12 0 12 47 0 0 15 13 0 9.8 8.6 26 21 20 II

SZ+43 19 23 23 70 65 4 30 26 44 40 14 66 75 38 29

49 10 13 9.6 31 31 0.81 13 II 24 25 6.6 31 30 19 12

47+48 21 25 12 42 37 0.82 17 8.9 29 22 0 12 34 24 6.9

44 12 12 14 40 41 1.3 16 13 21 21 II 35 39 20 17

37+42 5.7 6.8 5.7 21 24 0 10 5.8 18 13 3 25 27 0 32
41+71 8.2 8.8 9.6 26 22 0.94 11 9.5 17 17 4.3 20 26 4.4 15

64 3.3 3.5 4.5 14 15 0.86 5.4 3.7 8.4 5.9 3.4 10 14 5.6 4.4

40 3.3 3.8 4.1 12 13 0.95 4.8 5.8 8.7 8.8 3.8 II 13 5.2 7.8

74 6.2 6.4 8.1 13 7.7 2.6 4.9 4.7 6.8 12 12 16 19 8.9 12

70+76 9.7 10 II 17 16 0.28 6.6 4.3 9.7 II 12 25 24 18 11

66+95 33 35 40 75 73 3.2 34 27 57 60 43 83 118 59 49

91 5.9 7.6 7 16 16 0.62 4.8 2.3 12 6.6 6.8 20 21 11 18

56+60+89 4.2 7.1 8.8 18 0 0.39 6.6 4.9 9.5 6 7.7 20 24 9 12

9%+84 8.6 9.4 12 35 0 0 20 0 0 IS 18 29 39 12 14

101 8.9 II 13 28 26 0.67 II 8.5 17 14 9.5 29 40 16 16

83 0.93 1.2 \.3 2.1 10 0 1.1 2.6 6.5 1.5 1.4 2.6 2.9 1.7 1.6

97 1.8 2.2 2.6 6.5 7.9 0 2.3 2.3 4.8 3.4 1.9 7.4 9.2 3.4 4.2

87+81 3.5 3.4 5 14 18 0 4.4 5 12 5 5.9 15 18 8.2 9

85+136 2.2 2.1 2.8 7.1 4.1 0 2.3 0.66 4.5 3.1 0.89 10 14 5 3.8

110+77 9.2 9.7 13 29 39 0.26 11 8.1 21 16 6.5 34 42 16 14

SZ 0.92 0.76 1 1.8 2.3 0 0.73 0.75 1.7 0.55 0.92 2.1 2.3 0.87 0.59

151 1.1 1.2 1.5 3.7 3.8 0 1.3 1.1 2.5 1.3 1.1 4.4 4.5 1.6 1.5

135+144+147+1Z4 \.3 1.4 1.7 3.4 9.6 0 1.2 0.86 1.4 1.7 1.5 5 5 2 2

149+1Z3+107 3.6 3.7 4.8 12 12 0.13 4 3.6 8.3 5.2 4.2 12 14 4.9 5.9

118 4.4 4.4 5.3 9.6 9.5 0 3.5 3.6 5.9 3.8 0 12 13 0 5.5

146 l.l o.n 2.1 6.4 9 0 1.1 2.9 II 2.3 0 II 10 0 0

153+13Z 3.8 3.8 5.5 12 13 0.13 3.5 3.5 8.8 4.5 4.3 12 14 4.5 5.2

105 1.3 0.83 1.7 2.7 2.9 0 0.78 0.61 1.6 0.77 0 4.4 3.8 1.2 2.2

141 0.8 0.7 1.1 3 3.8 0.71 0.97 0.88 2.8 0.9 2 3.7 3.9 1.2 0.76

137+176+130 0 0 0.29 0.23 0.21 0 0 0 0.13 0.049 0 0.26 0.17 0 0.12

163+138 4.3 3.7 5.5 II 12 0 3.7 3.5 8.7 5 4.9 12 14 4.1 5.1

178+1Z9 0.42 0 0.41 1.3 1.2 0 0 0 0.94 0.57 0 1.6 1.5 0.45 1.7

187+1SZ 0.89 1.8 3 4.8 3.9 0 1.6 2.2 3.4 2.8 1.4 5.2 6.1 0 4.4

183 0.38 0.27 0.54 1.4 1.8 0 0.32 0.47 1.4 0.62 0.31 1.7 1.8 0 0.77

185 0.076 0.06 0.12 0.23 0.98 0 0.066 0.12 0.96 0.18 0.086 0.26 0.37 0 0.31

174 0.49 0.37 0.74 1.6 1.5 0 0.4 0.39 1.2 0.7 0.61 1.7 2 0.46 0.62

177 0.48 0.45 0.75 1.3 1.9 0 0.55 0.71 1.5 0.6 0.65 1.3 1.2 0.48 0.39

Z02+171+156 0.17 0.2 0.28 0.61 0 0 0.18 0 0.3 0.26 0.18 0.62 0 0.13 0

180 0.78 0.56 1.1 2.2 2.8 0 0.52 . 0.56 1.8 0.94 0.89 2.1 2.1 0.52 0.76

199 0.088 0.057 0.083 0.083 0 0 0 0 0.073 0.046 0.059 0.13 0.23 0 0

170+190 0.28 0.31 0.39 0.58 0.59 0 0.11 0.12 0.37 0.27 0.36 0.52 0.43 0.1 0.17

198 0 0 0.021 0 0 0 0 0 0 0 0.045 0 0 0 0

ZOI 0.38 0.21 0.47 0.96 2.4 0 0.21 0.15 1.7 0.51 0.44 1.1 2.9 0.33 0.46

203+196 0.37 0.26 0.56 I 1.8 0 0.23 0.29 I 0.61 0.53 \.3 \.3 0.44 0.57

195H08 0.035 0.D25 0 0.D98 0.12 0 0 0 0.062 0 0.052 0.091 0 0 0

194 0 0 0 0 0.1 0 0 0 0 0.092 0.13 0.23 0 0 0

ZOO 0.041 0 0 0 0 0 0 0 0.27 0.096 0.12 0 0 0 0

TolaIPCB. 303 317 390 999 927 172 392 318 697 473 321 951 1,170 523 516

Homologue Group
3 93 97 137 375 390 154 148 132 317 135 119 352 442 195 210

4 142 147 158 406 319 16 163 131 234 238 126 355 438 231 187

5 48 52 65 151 135 1.5 62 34 87 70 52 167 206 76 89

6 16 15 23 51 64 0.97 16 16 43 21 18 60 65 18 21

7 3.8 3.8 7 13 15 0 3.6 4.6 12 6.7 4.3 14 15 2 9.1

8 I 0.75 1.4 2.7 4.4 0 0.62 0.44 3.2 1.5 1.4 3.4 4.4 0.9 1

9 0.041 0 0 0 0 0 0 0 0.27 0.096 0.12 0 0 0 0

Corresponding Laboratory Blank 5/23/98 5/23/98 5/23/98 6/15/98 6/15/98 6/15/98 6/15/98 711198 7/2198 711198 7/12198 8/20/98 7/30/98 7/18198 7/30/98

Surrogate Recoveries (0/0)
#6S 107% 103% 99% 94% 120% 90% 92% 72% 93% 82% 96% 94% 80% 100% 78%
#166 103% 104% 99% 89% 95% 106% 93% 69% 106% 102% 107% 96% 97% 104% 96%



B.l. 8andy Hook Gas Phase PCB,
(8H-PUF)
Surrogate Corrected Concentrations

(pglm')
night day night day night day night day night day

PCB 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF 8H·PUF 8H-PUF 8H-PUF 8H-PUF 8H-PUF
Congener 7/6198 7n198 7n198 7/8198 7/8198 7/9/98 719198 7/10198 7110198 7/11/98 7/16198 7n1l98 7128198 813198 819198

18 30 26 41 24 22 51 63 51 37 36 39 58 39 40

17+15 16 15 22 17 18 32 35 34 26 29 16 27 19 18

16+31 29 28 38 28 36 62 60 61 41 54 0 59 27 12

31 21 27 34 24 40 78 58 66 43 47 40 82 34 16

18 15 14 17 14 19 41 36 49 26 32 22 48 19 7·1

11+33+53 12 12 20 19 IS 36 35 34 19 23 20 40 16 5.7

11 11 50 60 87 53 77 31 26 35 44 45 44 37 15 ~

45 5 9.6 0 12 \5 18 37 24 19 14 0 33 0 0

51+43 27 24 28 20 26 54 54 66 37 39 45 81 33 16

49 9.4 8.6 12 9.3 11 22 26 32 18 22 19 48 13 5.2

47+48 7.2 9.9 17 0 15 14 43 30 19 16 8.9 46 27 6.9

44 14 17 32 20 21 42 34 38 26 26 25. 46 18 10

37+41 9 6.6 13 7.7 7.1 12 16 27 10 13 6.3 26 7.3 2.6

41+71 6.5 8.7 12 7.2 9.2 19 IS 23 11 14 11 24 8.8 4.6

64 3.9 5.5 7.9 7.3 5.9 12 9 12 8.2 8.8 7.2 13 5.3 3.1

40 3.5 7.1 8.9 5.8 5.8 9.8 8.2 9 7 8.2 6.6 11 6.3 3.7

74 3.6 17 0 0 17 30 13 16 10 9.1 11 18 1.9 0

70+76 14 17 6.6 18 25 41 25 29 IS 15 9.4 27 15 2.8

66+95 32 49 46 63 59 103 92 100 53 58 43 75 60 25

91 4.2 6 4.7 4.6 8.4 20 22 IS 8.8 7.9 19 23 17 4.3

56+60+89 3.1 9.4 7 0 11 24 10 18 9.8 12 12 21 6 6.1

91+84 20 0 0 0 0 0 21 24 33 35 27 30 14 0

101 7.5 9.4 9.6 7.8 13 25 27 30 16 16 18 37 16 7.1

83 0.96 1.9 1.4 3 3.3 8.9 3.4 3.5 2.1 2.2 1.4 4.1 2 2.3

97 1.5 1.7 1.5 0 2.4 6.2 5.9 6.7 3.6 3.9 7.1 7.9 5.4 0

87+81 5.6 13 0 0 9.7 17 9 9.9 7.9 7.5 15 12 9.5 0

85+136 3.3 0 0 0 1.6 3.1 8.2 IS \.5 2.5 4.8 9.9 5.9 0.98

110+77 8 II 13 0 13 32 25 31 19 20 22 34 19 6.6

81 0.2 0.83 0 0 1.5 2.4 1.5 1.8 \.7 1.1 1.8 2 1.2 1.3

151 1.2 I 0.86 0 1.4 3 3.1 3.3 1.9 1.4 3.3 4.6 2 0.83

13SH44H47+114 1.5 0 0 0 2.2 4.5 3.7 4 2 2.1 3.6 5.5 2.6 0.7\

149+113+107 4.7 4.1 3.8 2.7 5.4 11 9.2 11 6.4 6.5 9.2 14 6.9 2.9

118 3.1 0 0 0 1.8 0 10 16 6.8 7.1 8.8 13 6.7 2.6

146 \.2 0 0 0 0 0 4.7 2.1 2.9 0 0 2.6 0 0

153+131 3.7 4.5 2.6 3.2 5.4 12 9.4 12 6 6.3 8.6 14 7 3.3

105 0.86 0 0 0 0 0 2.7 3.8 1.7 1.3 2.7 3.2 2.2 0.57

141 0.8 2.9 5.4 0 2.4 3.6 1.9 3 2.1 2.2 2 4.2 1.5 1.6 C).
137+176+130 0 0 0.18 0 0.37 0.78 0.69 0.6 0 0 0.18 0.55 0.\5 0.041 "'J

163+138 3.6 4.8 3.2 3 5.1 13 8.6 12 5.7 6.4 9.4 16 7.6 3.2

178+119 0 0.48 0 0 0.74 1.5 0.93 0.99 0.76 0.68 1.6 1.4 1.2 0.51

187+181 4.2 2.2 5.4 0 0 3.4 3.3 3.9 3.3 4.1 3.9 5 3.4 2.4

183 0 0.19 0.4 0 0.25 0.97 1.1 1.3 0.47 0.49 1.1 2.2 0.93 0.72

185 0 0.13 0.086 0.13 0.21 0.5 0.18 0.25 0.16 0.13 0 0.33 0.21 0.24

174 0.41 0.52 0 0.27 0.57 1.6 1.2 1.6 0.8 0.8 1.4 2.4 1 0.52

177 0 0.72 0.075 0.55 0.72 1.7 0.96 1.2 0.65 0.87 1.3 1.9 0.97 0.41

101+171+156 0 0.17 0 0.093 0.24 0.49 0.61 0.8 0.32 0.34 0.72 0.91 0.33 0.11

180 0.69 0.78 0.66 0.53 0.74 3.2 1.6 . 2.4 0.91 1.5 2 3.9 1.5 0.82

199 0 0.073 0 0 0.041 0 0.17 0 0.\4 0.11 0 0.26 0.066 0

170+190 0.31 0.29 0.11 0 0.21 0.84 0.4 0.66 0.23 0.28 0.49 0.96 0.44 0.18

198 0 0.035 0 0 0.065 0.067 0 0 0 0 0 0 0 0

101 0 0.44 0.36 0.27 0.3\ 1.3 0.81 1.1 0.49 0.55 1.1 1.8 0.77 0.56

103+196 0 0.48 0.23 0.31 0.37 1.4 0.88 1.2 0.62 0.55 1.\ 1.9 0.84 0.22

195+108 0 0.02\ 0.067 0 0 0.064 0 0.1 0 0 0.081 0.\6 0.088 0

194 0 0.1 0 0.033 0 0.27 0.11 0.18 0.029 0.066 0.19 0.31 0.16 0.038

106 0 0 0 0.12 0 0.17 0.13 0.14 0 0 0.12 0.19 0.091 0.081

Total PCB, 351 429 475 411 513 957 891 964 608 659 565 1,090 532 245 n.

Homologue Group
3 144 178 244 222 210 389 333 349 237 277 188 385 198 117

4 129 183 177 163 222 388 367 395 233 243 198 444 195 84

5 55 44 30 15 54 115 137 157 102 104 127 \76 99 26

6 17 17 \6 9 22 47 41 48 27 25 36 61 28 13

7 5.6 5.3 6.7 1.5 3.4 14 9.7 12 7.3 8.9 12 18 9.6 5.8

8 0 1.3 0.66 0.71 I 3.6 2.6 3.4 1.6 1.6 3.\ 5.3 2.3 0.93

9 0 0 0 0.12 0 0.17 0.13 0.14 0 0 0.12 0.19 0.091 0.081

Corresponding Laboratory Blank 7/30/98 7/10/98 8/31/98 7/12/98 7/10/98 7/12/98 7/18/98 7/]7/98 7/17/98 7/17/98 8120/98 8120/98 8/20198 8/31/98

Surrogate Recoveries (oAt)
#65 74% 94% 104% 97% 78% 116% 96% 94% 104% 97% 119% 95% 104% 93%

#166 95% 106% 106% 107% 101% 106% 102% 101% 102% 103% 102% 101% 107% 107%



8.1. Sandy Hook Gas Phase PCBs
(SH-PUF)
Surrogate Corrected Concentrations

(pglm')

PCB SH.PUF SH-PUF SH-PUF SH·PUF SH-PUF SH-PUF SH-PUF SH-PUF SH·PUF SH.PUF SH·PUF SH-PUF SH·PUF SH·PUF SH-PUF
Congener 8/15198 8/Z1198 817.7198 9/4198 9/13198 917.2198 1011198 10/10198 10119198 1017.8198 11/6198 11/15/98 111'14198 1213198 12/12/98
18 19 104 42 59 21 51 28 a1function 47 28 22 18 20 54 26
17+15 13 34 18 36 II 25 13 21 12 9.8 9.8 10 29 15
16+32 17 50 35 43 27 49 22 41 24 \8 17 20 53 28
31 20 69 48 55 J2 66 24 25 \5 14 9.9 19 40 0
28 9.8 38 22 28 18 38 13 39 21 16 15 19 47 22-
21+33+53 6 34 20 27 13 31 II 16 9.5 10 4.4 8.1 35 15
22 18 63 48 46 33 54 18 0 0 0 0 0 0 0
45 1.6 0 0 0 16 23 0 22 0 7.8 0 0 25 16
52+43 15 61 43 44 36 50 23 44 23 16 17 23 44 25
49 0 24 22 26 14 30 II 25 12 7.4 8.4 II 25 17
47+4B 4.5 31 33 23 17 35 12 18 7.6 6.6 9 9 21 3.4
44 15 29 23 26 20 30 14 23 10 9 8.3 12 26 14
37+42 0 18 6.9 9 14 18 8.9 14 6.6 6.2 5.8 8.4 17 8.7
41+71 4.8 19 11 13 II 18 7.9 13 5 4.8 4.8 6.7 13 7.1
64 2.2 12 8.2 7.6 5 9.9 4 9.1 3.9 3.7 3.2 4.6 9.1 4.8
40 4.3 9.2 7.4 7.5 6.5 9.4 2.9 6.9 3.\ 2.3 1.7 3.4 5.6 2.3
74 2.9 6.8 9.4 8.6 6.3 14 4.6 7.3 3.1 2.8 2.8 3.8 7.4 3.5
70+76 3.3 20 II 18 12 24 8.6 12 5.7 5 4.\ 6.3 14 7.1
66+95 20 83 66 57 46 68 32 45 21 18 16 22 44 22
91 4 22 16 14 12 15 5.1 8.2 4.7 2.4 8.8 2.9 12 5.1
56+60+89 5.8 \9 15 14 12 18 6.4 13 5.3 4.6 4.2 6.3 9.2 3.8
92+84 0 0 0 27 16 23 II 19 5.4 6.7 6.5 6.7 16 7.5
101 5.9 46 21 19 17 22 9.1 18 6.9 6.8 5.9 8.2 19 8.5
83 0.71 6.8 3.4 2.2 1.7 2 0.96 1.6 0.8\ 0.58 0.61 0.8 2 0.87
97 0 9.8 6.8 4.4 6.2 5 1.9 4.3 1.8 1.4 1.2 2 4.6 2
87+81 5.7 21 18 10 9.6 II 3.8 9 3.6 3.7 2.8 3.1 7.7 0
85+136 1.2 9.6 4.8 4.2 5.8 6.6 3.5 5.7 1.7 2.\ 2.1 3.2 6.5 2.5
110+77 6.6 36 23 21 19 22 9 15 6.7 5.7 5 7.4 16 6.3
82 0.81 2.6 2.7 1.3 0.77 1.8 0.38 0.9 0.52 0.36 0.27 0.44 0.76 0.3
151 0.77 3.9 1.9 2.8 2.1 3.4 1.1 1.9 0.96 0.66 0.7 0.95 3.2 0.96
135+144+147+124 0.49 4.9 2.4 3.3 2.1 3.9 I 2.1 0 0.78 0.6 0.68 3.3 I
149+123+107 2.6 14 7.2 9.2 6.8 9.8 3.5 5.8 3.4 2.1 2.1 2.7 8.7 2.5
118 2.2 16 7.4 9.4 6.4 10 2.9 5 2.6 2 1.6 2.2 5.9 2.1
146 0 0 0 0 0 5.4 0.68 0 0 0.53 0 1.1 1.6 0.43
153+132 2.7 16 7.8 8.7 7.2 9.8 3.2 5.9 3.6 2 1.9 2.6 8.7 2.2
105 0.48 5.4 2.2 2.9 2.7 4.3 0.68 1.7 0 0 0 0 3.9 0
141 0.84 3.6 3.1 I.B 1.7 2.4 0.77 0.97 0.73 0.39 0.38 0.5 2.3 0.42
137+176+130 0 0.28 0.054 0.14 0.15 0.14 0.049 0 0.81 0.34 0.22 0 0.35 0
163+138 2.6 16 8.3 9.4 7.4 10 3.1 5.3 3 1.6 1.5 2.3 8.6 1.8
178+129 0.31 2.3 1.2 1.4 1.1 1.1 0.27 0.42 0 0 0 0.11 1.2 0
187+182 1.2 4.9 3.3 3.4 3.5 3.9 2.1 1.4 1.1 0.22 0.46 0.52 3 0.31
183 0.42 1.8 0.97 1.3 1.2 1.5 0.31 0.58 0.3 0.13 0.13 0.23 1.8 0.17
185 0 0.6\ 0.46 0.29 0.2 0.23 0.057 0.1 0 0.023 0 0 0.29 0.049
174 0.4 2.6 1.1 1.4 \.2 1.5 0.36 0.59 0.4 0.13 0.12 0.27 2.4 0.18
177 0.35 1.8 I 0.94 0.89 1.1 0.33 0.47 0 0.15 0.21 0.19 1.6 0.18
202+171+156 0.15 0.77 0.41 0.49 0.38 0.62 0 0.37 0 0.093 0.11 0.12 1.1 0.14
180 0.78 4 1.8 1.7 1.7 2 0.42 0.7 0.27 0.09 0.079 0.22 4 0.\2
199 0 0.16 0.054 0.1 0.089 0.11 0 0 0 0 0 0 0.22 0
170+190 0.17 1.2 0.5 0.48 0.49 0.56 0.048 0.22 0 0 0 0 1.1 0
198 0 0 0 0 0 0 0 0 0 0 0 0 0 0
201 0.6 2.1 0.79 0.96 0.76 1.2 0.19 0.3 0.22 0 0.043 0.077 I.B 0
203+196 0.3 I.B 0.71 1 0.92 1.2 0.13 0.39 0 0 0 0.12 2 0
195+208 0.031 0.19 0.064 0.069 0.11 0.096 0 0 0 0 0 0 0.23 0
194 0 0.37 0.093 0.15 0.15 0.3 0 0.031 0 0.012 0.021 0 0.35 0
206 0 0.28 Om8 0.1 0 0.29 0 0.069 0 0 0 0 0.11 0

Total PCB. 225 986 639 712 508 844 330 558 266 226 203 263 671 285

Homologue Group
3 104 411 240 304 169 333 137 204 116 97 80 105 274 113
4 79 314 250 245 203 328 127 238 101 88 80 108 244 126
5 27 176 105 114 96 123 48 89 35 32 35 37 95 35
6 10 59 31 35 27 45 13 22 12 8.5 7.4 11 37 9.4
7 3.6 19 10 11 10 12 3.9 4.5 2 0.74 1 1.6 15 I
8 1.1 5.4 2.1 2.8 2.4 3.6 0.32 1.1 0.22 0.11 0.18 0.32 5.6 0.14
9 0 0.28 Om8 0.1 0 0.29 0 0.069 0 0 0 0 0.11 0
Corresponding Laboratory Blank 8/31/98 9/8/98 9/8/98 9/30/98 9/30198 9/30/98 10/21/98 11/24/98 11/24/98 1/5/99 1/5/99 1/5/99 218199 'JJ8I99

Surrogate Recoverle.s (%)
#65 79% 146% 15S% 94% 69% 101 % 94% 65% 130/. 63% 42% 100% 90% 94%
#166 110% 109% 103% 100% 105% 104% 96% 57% 1\% 56% 38% 100% 91% 92%



B.l. Sandy Hook Gas Phase PCBs
(SH.PUFj
Surrogate Corrected Concentrations

(pglm')
Gap In data due to power outage

PCB SH-PUF SH-PUF SH-PUF SH·PUF SH-PUF SH-PUF SH.PUF SH-PUF SH-PUF SH-PUF SH·PUF SH-PUF SH·PUF SH·PUF SH-PUF
Congener 11/11/98 11130/98 1/8199 1/17/99 1/16/99 2/4/99 1/13/99 2/11/99 313/99 3/11/99 3121/99 3130/99 4/9/99 4/16/99 4/16/99

18 9.1 27 16 25 16 32 12 10

17+15 5.3 16 9.7 14 9 17 7.7 5.1

16+31 12 36 28 31 26 42 30 11

31 0 0 0 IS 0 J4 9.4 5.3

18 11 19 14 21 13 26 8.6 5.9

11+33+53 4.7 0 8 11 7.3 29 8.1 4.3

11 0 0 0 0 0 0 0 0 .a.
45 8.4 20 11 0 11 0 0 0

51.+43 13 24 22 29 18 35 12 9.9

49 7 12 11 IS 11 16 6.3 0

47+48 1.2 5.4 6.3 4.9 1.6 3.3 2.9 0

44 7.3 IS 11 16 9.1 18 5.1 4.6

37+41 5.6 11 8.3 12 6.2 8.8 5.2 3.6

41+71 3.8 6.9 5.9 8.2 5.4 8.1 1.8 2.3

64 2,3 4.6 3.7 5.1 3.2 5.8 1.8 1.3

40 1.8 3.4 2.5 5.4 2.1 4.1 1.4 0.57

74 2.1 3.3 3 6.3 2 9.3 1.4 0.98

70+76 4.2 8.1 6.2 8.3 4.1 17 3.5 1.4

6lf+!l5 12 25 22 32 13 7.3 11 6.5

91 3.6 8 6.1 6.6 3.5 0 3 1.6

56+60+89 2.8 4.6 3.6 4.7 2.5 5.9 2.9 1.3

92+84 4.5 0 8.2 20 6 0 5.5 2.7

101 5.7 12 9.6 13 5.3 12 4.9 2.5

83 0.56 0.96 0.79 0.84 0.45 0 0.41 0.088

97 1.7 2.5 2.2 2.8 1.3 2.6 1.3 0.33

87+81 2.6 6.9 4.9 5.9 3 6.7 2.8 0.7

85+136 1.8 3.8 2.9 4 1.5 4.7 1.4 0 (-,

110+77 5.3 9.6 7.1 11 4.2 11 3.7 1.4 ',-_/

82 0.37 0.4 0.44 0.54 0.25 0.68 0.13 0.082

151 0.76 1.1 0.92 1.1 0.45 1.2 0.5 0.22

135+144+147+114 I 1.1 1.1 1.5 0.57 1.5 0.59 0.14

149+113+107 2.8 3.4 2.9 3.7 1.5 3.7 1.4 0.56

118 2.2 2.7 2.4 3.3 1.1 0 0.94 0.31

146 0.5 0.52 0.54 0 0 0 0 0

153+131 2.6 2.8 2.4 3.3 1.1 3.6 1.1 0.31

105 0 0 0 0.75 0 I 0 0

141 0.46 0.58 0.4 0.61 0.23 1.5 0.24 0.11
C137+176+130 0 0 0 1.3 0 0 0 0 ,

163+138 2.5 1.9 2 0.63 0.88 3.5 0.7 0.29

178+119 0 0 0 0 0 0.11 0.055 0

187+181 0.48 0.4 0.34 0.7 0.094 0.82 0.13 0.12

183 0.3 0.22 0.15 0.31 0.072 0.45 0 0.049

185 0.053 0.063 0 0.056 0 0 0.033 0

174 0.32 0.24 0.19 0.34 0.1 0.38 0.073 0.073

177 0.23 0.13 0.16 0 0.086 0 0 0

101+171+156 0.28 0.19 0.16 0.23 0.1 0 0.083 0.05

180 0.47 0 0.15 0.33 0.078 0.33 0.099 " 0.084

199 0 0 0 0 0 0.027 0 0 \,-/

170+190 0.1 0 0 0.088 0.05 0.12 0.095 0.035

198 0 0 0 0 0 0 0 0

101 0.2 0.12 0 0.15 0.045 0 0.051 0

203+196 0.22 0 0 0.2 0.058 0.18 0.099 0

195+208 0 0 0 0 0 0 0.012 0

194 0 0 0 0.032 0 0 0.027 0.0086

106 0 0 0 0 0 0 0 0

TolaIPCB. 155 300 249 347 193 356 160 85

Homologue Group
3 47 108 85 129 78 170 81 45

4 66 132 108 136 83 129 SO 29

5 28 47 45 68 27 39 24 9.7

6 II 11 10 12 4.8 IS 4.6 1.6

7 2 1.1 0.98 1.8 0.48 2.2 0.48 0.36

8 0.7 0.3 0.16 0.62 0.21 0.21 0.27 0.058

9 0 0 0 0 0 0 0 0

Corresponding Laboratory Blank 2115/99 2115/99 2115/99 2124/99 2124/99 3/8/99 3/8/99

Surrogate Recoveries (%)
#65 84% 109% 93% 102% 105% 93% 110% 95%

#166 88% 99% 89% 94% 97% 84% 99% 93 %

-'-"-



B.1. Sandy Hook Gas Phase PCBs
(SH-PUF)
Surrogate Corrected Concentrations

(pglm')

PCB SH-PUF SH·PUF SH·PUF SH-PUF SH-PUF SH·PUF Power
Congener 611/99 6110/99 6119/99 6118/99 7n/99 7/16199 Out

18 44 12 18 10 33 22

17+15 32 0 22 5.5 21 77

1&>31 46 12 34 14 38 30

31 41 11 35 15 35 35

18 34 10 28 16 38 29

11+33+53 25 0 22 10 25 21

11 16 5.3 22 II 27 20

45 3.3 1.0 3.0 0 4.7 3.6

51+43 45 15 41 22 47 42

49 25 8.0 23 19 24 28

47+48 14 5.1 10 6.7 13 II

44 23 8.6 25 14 30 26

37+41 II 5.2 12 8.2 16 15

41+71 12 4.4 10 5.1 0 13

64 6.1 2.8 7.3 4.5 13 7.2

40 2.1 0 2.7 1.8 4.2 2,6

74 6.4 2.8 5.3 3.6 7.9 5.1

70+76 13 4.9 12 7.0 15 12

66+95 39 15 40 23 50 40

91 2.5 1.4 3.0 1.6 4.7 3.0

56+{;0+89 8.5 3.8 II 6.4 14 9.8

91+84 15 7.4 24 16 30 25

101 19 6.4 17 10 22 17

83 1.2 0.71 0.89 0.80 I.7 1.1

97 3.8 1.4 3.6 2.4 5.2 3.8

87+81 9.2 0 II 6.2 13 II

85+136 3.3 0.74 3.1 1.8 3.2 2.7

110+77 13 5.7 17 11 23 18

81 0.89 0.38 1.9 1.2 2.0 1.6

151 3.2 1.5 3.7 3.8 4.0 3.3

135+144+147+124 3.2 1.2 3.8 2.6 4.0 3.1

149+113+107 8.9 2.8 12 0 10 9.5

118 6.1 0 7.6 0 8.8 7,1

146 1.6 2.5 1.9 4.4 6.1 4,4

153+131 9.9 3.4 11 8.0 14 10

lOS 3.0 1.0 2.8 2.1 0 3.3

141 2.1 0.74 2.5 1.7 3.0 2.4

137+17&>130 0.44 0 0.74 0.59 1.1 0.74

163+138 8.0 3.6 11 7.7 13 11

178+119 1.0 0.49 0 1.1 1.1 1.3

187+181 1.8 0.83 2.3 1.5 2.9 2.2

183 1.3 0.40 1.2 0.81 1.6 1.2

185 0.22 0.085 0.20 0.16 0.33 0.24

174 1.5 0.57 1.6 1.1 2.1 1.6

177 1.0 0.46 1.1 0.84 1.4 1.1

101+171+156 0.85 0.41 1.1 0.75 1.3 1.1

180 2.50 0.86 2.3 1.7 2.7 2.1

199 0.14 0.040 0.18 0.092 0.16 0.21

170+190 0.52 0.25 0.72 0.55 0.79 0.65

198
101 1.4 0.44 1.4 1.1 1.3 1.3

103+196 1.3 0.43 1.3 0.88 1.3 1.3

195+108 0.23 0.089 0.29 0.18 0.27 0.28

194 0.18 0.085 0.34 0.18 0.19 0.22

106 0.15 0.055 0.23 0.14 0.13 0.18

Total PCB. 576 174 545 297 644 601

Homologue Group
3 250 55 202 90 234 249

4 159 57 150 91 174 160

5 113 40 128 75 160 132

6 #REFI #REF! #REF! #REF! #REFI #REFI

7 9.4 3.7 8.7 7.3 12 9.8

8 4.6 1.7 5.3 3.7 5.4 5.1

9 0.15 0.055 0.23 0.14 0.13 0.18

Corresponding Laboratory Blank

Surrogate Recoveries (%)
#65 63'% 101% 90% 6% 80% 78%

#166 63% 99% 94% 0% 84% 79%
.:~



11.3. Sandy Hook PCBs in
Precipitation (SH-Predp)
Surrogate Corrected
Concentrations (pgIL)

PCB SH-Predp SH-Precip SH-Predp SH-Precip SH-Precip SH-Predp SH-Predp SH-Precip SH-Precip SH-Predp SH-Precip SH-Predp SH-Predp
Congener 2/3/98 2/16/98 2128198 3/15/98 3124/98 4/6/98 4/22198 5/12/98 5/23/98 6/4/98 6/17198 6/28198 7/16/98

18 0.20 0.031 0.029 0.82 22 0.22 0.018 0.10 0 4.8
17+15 0.11 0.013 0 0.64 0 0.074 0.018 0.031 0.014 0.50
16+32 0 0.014 0.082 0 3.9 0.077 0.014 0.040 0 0

31 0 0 0 0 1.3 0.16 0.016 0 0 0.22

28 0.046 0 0.057 0.037 1.9 0.087 0.011 0.044 0.065 0.12

21+33+53 0.0075 0 0 0 0 0.14 0 0.022 0.012 0

ZZ 0.086 0.024 0 0.23 3.1 0.18 0 0.071 0 0.75
45 0 0 0 0 0 0.052 0 0.031 0.021 0

52+43 0.060 0.040 0.061 0.41 6.5 0.14 0.029 0.10 0 0
49 0.011 0.011 0.0088 0.053 2.6 0.040 0.0063 0.0097 0.0036 0.24

47+48 0.050 0.015 0.022 0.034 0.92 0.044 0 0 0.0023 0.073

44 0.019 0.011 0.016 0.036 1.4 0.11 0.014 0.025 0.0064 0.12
37+42 0 0 0 0.070 1.8 0.057 0 0.028 0.010 0.29
41+71 0.022 0.0080 0.021 0.073 3.9 0.069 0.015 0.014 0 0

64 0 0.00076 0.017 0.012 0 0.030 0 0.0055 0 0

40 0 0.0031 0.0045 0 0.20 0.032 0.0028 0.0041 0 0

74 0 0.011 0.043 0 1.9 0.038 0 0.015 0.0068 0
70+76 0 0.0069 0 0 2.0 0.11 0 0.024 0.0086 0
66+95 0.082 0.080 0 0 8.8 0.21 0.027 0 0 0

91 0.0042 0 0 0.030 0.96 0.049 0 0 0 0

56+60+89 0.050 0.0092 0 0.27 0 0.14 0 0.019 0 0.21
92+84 0 0.0092 0 0 2.6 0.063 0.0083 0.072 0 0

101 0.080 0.019 0.037 0 3.1 0.092 0 0.059 0.022 0.18

83 0 0 0 0 0.69 0.012 0 0.0049 0 0

97 0.0099 0.0047 0.0016 0.026 0.87 0.029 0.0031 0.021 0.0044 0.077

87+81 0.073 0 0 0 0 0.073 0 0.028 0 0.22
85+136 0.018 0.0042 0.0074 0.050 1.3 0.022 0.0035 0.022 0.010 0.100

110+77 0.050 0.023 0.047 0.13 4.0 0.17 0.014 0.072 0.020 0.19
82 0.0011 0.00083 0 0.0084 0.068 0.018 0.0013 0.00057 0.0010 0.019

151 0.0036 0.0023 0.0067 0.017 0.42 0.013 0.0016 0.0076 0.0017 0.046
135+144+147+124 0.0022 0.0053 0 0.021 0.51 0.019 0.0025 0.0065 0.0025 0.070

149+123+107 0.034 0.021 0.044 0.10 3.4 0.096 0 0.041 0.013 0.099

118 0 0.030 0.038 0.11 2.5 0.18 0 0.043 0.018 0

146 0 0 0.010 0 0 0 0 0.019 0.0049 0

153+132 0.060 0.033 0.050 0.055 4.2 0.15 0.010 0.074 0.018 0.23

105 0 0.020 0 0 0 0.14 0 0 0 0

141 0.011 0.0073 0.013 0 0.82 0.034 0.0023 0.Dl5 0.0051 0

137+176+130 0 0.0028 0.013 0 0 0 0 0.020 0.0085 0

163+138 0.10 0.073 0.092 0.23 4.4 0.26 0.022 0.085 0.025 0.18

178+129 0 0 0 0 0 0.011 0 0.0023 0 0

187+182 0.023 0.035 0.017 0.21 2.7 0.045 0.0050 0.029 0.012 0.12

183 0.0092 0.0076 0 0.037 0.80 0.025 0 0.016 0.0040 0

185 0 0.0020 0 0 0.16 0.0042 0.00044 0.0021 0 0

174 0.011 0.0097 0.016 0.058 1.0 0.050 0.0028 0.016 0 0.034

177 0.016 0.010 0.0096 0.029 1.0 0.040 0 0.0099 0.0046 0

202+171+156 0 0.0012 0 0.0063 0 0 0.00029 0.026 0.0078 0

180 0.029 0.040 0.038 0.14 3.4 0.17 0.0088 0.050 0.011 0.072

199 0 0.00093 0.0015 0 0 0.0042 0 0 0 0

170+190 0.0065 0.010 0.021 0.064 0.75 0.086 0.0034 0.027 0.0066 0

198 0 0 0 0 0 0 0 0 0 0

201 0.020 0.016 0.013 0.093 2.1 0.11 0.0046 0.026 0.0094 0.028
203+196 0.Dl5 0.018 0.018 0.097 1.8 0.12 0.0047 0.026 0.0094 0.047

195+208 0 0.0035 0.0045 0.Dl5 0.095 0.025 0.00092 0.0079 0.0013 0.0023

194 0.0045 0.0066 0.0067 0.022 1.0 0.071 0.0030 0.Dl5 0.0048 0.030

206 0.0023 0 0.0029 0 0 0.038 0 0.0092 0 0

Total PCB. 1.3 0.70 0.87 4.2 106 4.2 0.27 1.4 0.37 9.1

Homologue Group
3 0.45 0.083 0.17 1.8 34 1.0 0.077 0.34 0.10 6.7

4 0.29 0.20 0.19 0.89 28 1.0 0.094 0.25 0.048 0.65

5 0.24 0.11 0.13 0.35 16 0.85 0.030 0.32 0.076 0.78

6 0.21 0.14 0.23 0.43 14 0.57 0.039 0.27 0.078 0.63

7 0.094 0.11 0.10 0.54 9.8 0.43 0.020 0.15 0.Q38 0.22
8 0.040 0.046 0.044 0.23 5.0 0.33 0.013 0.10 0.033 0.11
9 0.0023 0 0.0029 0 0 0.Q38 0 0.0092 0 0
Corresponding Laboratory Blank 6/10/98 6/10/98 6110/98 9/1/98 911/98 9/1/98 9/1/98 9/28/98 9/28/98 9/28/98 9/28198 10/8/98 10/8/98
Volume orPrecip (L) 12 IS 14 16 2.0 16 26 0.04 7.4 20 4.2 5.1 0.36

Surrogate Recoveries (%)
1165 65% 58% 75% 34% 80% 108% 96% III % 92% 86%
#166 75% 79% 74% 39% 84% 99% 94% 107% 93% 96%



B.3. Sandy Hook PCBs in
Precipitation (SH-Preclp)
Surrogate Corrected
Concentrations (pgIL)

PCB
Congener
18
17+15
16+32
31
28
21+33+53
22
45
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95
91
56+60+89
92+84
101
83
97
87+81
85+136
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
105
141
137+176+130
163+138
178+129
187+182
183
185
174
177
202+171+156
180
199
170+190
198
201
203+196
195+208
194
206

Total PCBs

Homologne Group
3
4
5
6
7
8
9
Corresponding Laboratory Blank
Volume of Precip (L)

Surrogate Recoveries (%)
#6S

#166

SH-Preclp SH-Predp SH-Preclp SH-Precip SH-Predp SH-Precip SH-Preclp SH-Precip SH-Precip SH-Precip SH-Preclp SH-Precip SH-Predp
7/28/98 8/9/98 8/21/98 9/4/98 9122/98 10/10/98 10128/98 11115/98 1113/98 12/21/98 1/8199 1/26/99 2/13/99

0.75 0 0 0 0.19 0.094 0.065 0 0.031 0.067 0.035
0.096 0 0 0 0 0.12 0.015 0 0 0 0.0081
0.020 0 0.016 0.011 0 0 0.058 0 0.026 0.036 0.020
0.038 0.048 0.022 0 0 0 0 0 0 0.014 0.0097
0.018 0.026 0.027 0.022 0.048 0.038 0.047 0.070 0.013 0.027 0.016

o 0 0 0 0.020 0 0.0072 0 0.0014 0.011 0.0046
0.14 0.084 0.077 0 0 0 0 0 0 0 0
o 0 0 0 0 0.12 0.039 0 0 0 0
o 0 0.042 0.020 0.24 0.18 0 0 0 0.056 0.044

0.020 0.015 0.012 0.0051 0 0 0.0018 0 0.0047 0.0048 0.0070
o 0.012 0 0 0.017 0.013 0.0053 0 0 0 0.0024

0.033 0.019 0.023 0.0094 0.018 0 0.015 0.029 0.0071 0.011 0.012
o 0.022 0.029 0.016 0.028 0.075 0.030 0.076 0 0.014 0.020
o 0.031 0.011 0.0034 0.0076 0.024 0.011 0 0.0050 0.020 0.012
o 0 0.011 0.0025 0.0027 0 0.0027 0.022 0.0041 0.014 0.0071
o 0.0012 ° 0.00039 0 0 0 0 ° 0 0° 0.037 0.017 0 0.0045 0 0.020 0.053 0.012 0.015 0.0066
o 0.063 0.13 0.010 0.016 0.023 0.020 0.034 0.0090 0.020 0.010
° 0.18 0.13 0 0 0 0.046 0 0.023 0.026 0.022

° 0 0 0 ° 0 ° ° 0 0.020 0
o 0.023 0.034 0.011 0.030 0.14 0.021 0 0 ° °

0.046 0.038 0.041 0 0.038 0.082 ° 0.21 0 0 °
0.028 0.035 0.057 0.029 0.026 0.067 0.038 0.076 0.014 0.021 0.020

000 ° ° ° 0 0 0 ° °
0.012 0.0092 0.014 0.0053 0.0054 0.020 0.013 0.010 0.0045 0.0037 0.0045

o 0.047 0.038 0 0 ° ° ° 0 0.017 0.020
0.033 0.028 0.031 0.017 0 0 0.040 0 0.0067 0.0067 0.0081
0.028 0.050 0.059 0.032 0.034 0.047 0.033 0.045 0.013 0.022 0.018
0.0011 0.0022 0.0033 0.0020 0 0 0.0026 ° 0.0025 0.0021 0.0013
0.0040 0.0052 0.0051 0.0049 0.0041 0 0.0039 0 0.0030 0.0027 0.0021
0.0012 0.0054 0.0098 0 ° 0 ° 0 0.0037 0.0050 0.0058
0.028 0.026 0.030 0.019 0.046 ° 0.027 0.099 0.013 0.016 0.017
0.014 0.027 0.044 0.019 0.036 0.14 0.027 0.088 0.012 0.017 0.022

° 0 ° 0.0047 0.0082 0.016 0.0040 ° ° ° °
0.032 0.053 0.061 0.033 0.049 0.026 0.046 0.057 0.010 0.013 0.015

o ° Oro7 0 ° 0 0 0 ° 0 °
0.0074 0.0083 0.011 0.0060 0.011 0.0048 0.0044 0.0068 0.0019 0.0020 0.0036

o 0 0 0.0059 0.018 0 0.0095 0 0.062 0 0
0.036 0.051 0.058 0.044 0.039 0.049 0.039 0.077 0 0.025 0.035

o 0 0 0.0016 0.0019 0 0 0 0 0 0
0.016 0.049 0.014 0.017 0.018 0 0.012 0.0080 0.0017 0.0024 0

0.0088 0 0.Q25 0.012 0.0075 0.071 0.0071 0.017 0.0020 0.0028 0.0041
0.0018 0.0036 0.0028 0.0012 ° 0 0 0 0 0 0
0.0075 0.0098 0.014 0.010 0.011 . 0.038 0.011 0.029 0.0031 0 0.0057° 0.016 0.014 0.0062 0.0061 0.0070 0.0045 0.015 0 0.0030 0.0038

o ° 0.0020 0 0.0076 0.014 0.0086 0.025 0.0045 0.0070 0.0093
0.021 0.018 0.046 0.026 0.017 0.043 0.019 0.055 0.0046 0.0057 0.011

o 0 0 0 0 0 0 0 0 0.00081 0
o 0.0071 0.0024 0.0093 0.012 0.033 0.011 0.028 0.0026 0.0056 0.0063
000 000000 ° 0

0.018 0.015 0.027 0.0081 0.021 0 0 0.015 0.0030 0.0049 0.0036
0.0093 0.015 0.034 0.014 0 0.059 0.012 0.031 0.0038 0.0062 0.0085
0.0014 0.0024 0.0027 0.0032 0 0 0.0017 0.0088 0.00044 0.00086 0.0015

o 0.0080 0.018 0.0071 0.0059 0 0 0.018 0.0014 0.0020 0.0045
o 0 0 0.0034 0 0 0.0059 ° 0.00042 0.00066 0

L5 1.1 1.3 0.45 1.0 L5 0.79 1.2 0.31 0.55 0.47

1.1 0.18 0.17 0.049 0.28 0.33 0.22 0.15 0.072 0.17 0.11

0.053 0.38 0.41 0.062 0.33 0.50 0.18 0.14 0.064 0.17 0.12

0.16 0.24 0.32 0.10 0.14 0.35 0.15 0.43 0.052 0.11 0.094

0.11 0.15 0.18 0.12 0.18 0.097 0.13 0.24 0.094 0.064 0.079

0.055 0.10 0.12 0.083 0.074 0.19 0.065 0.15 0.014 0.019 0.031

0.028 0.041 0.084 0.032 0.034 0.073 0.022 0.097 0.013 0.022 0.027
0 0 0 0.0034 0 ° 0.0059 ° 0.00042 0.00066 0

10/8198 10/8/98 11/11/98 11/11/98 11/11/98 3/30/99 3130/99 3/30/99 3/30/99 3/30/99 4/27/99 4/27/99 4/27/99

3.6 2.7 4.8 3.6 10 2.4 2.2 4.7 1.5 23 23 8.3 16

99% 92% 101 % 84% 77% 46% 96% 90% 94% 98% 92%
98 % 99% 98% 83% 77% 44% 101% 86% 79% 71 % 92%



B.3. Sandy Hook PCBs in
Precipitation (SH-Precip)
Surrogate Corrected
Concentrations (pgIL)

PCB
Congener

18
17+15
16+32
31
28
21+33+53

22
45
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95
91
56+60+89
92+84
101
83
97
87+81
85+136
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
105
141
137+176+130
163+138
178+129
187+182
183
185
174
177
202+171+156
180
199
170+190
198
201
203+196
195+208
194
206

Tot.IPCBs

Homologue Group
3
4
5
6
7
8
9
Corresponding Laboratory BI.nk
Volume ofPreclp (L)

Surrogate Recoveries (%)
#65
#166

SH-Preclp
3/3/99

0.058
0.013
0.024
0.031
0.027
0.024

o
oms
0.D78
0.018
0.014
0.034
0.026
0.012
0.011

o
0.014
0.031
0.10
om8
0.032
0.045
0.041
0.0046
0.012
0.025
0.018
0.057
0.0070
0.0085
0.012
0.048
0.056
0.0085
0.051

o
0.011

o
0.089
0.0044
0.016
oms
0.0022
0.018
0.013
0.0084
0.046

0.0017
0.021

o
0.025
0.028

0.0066
0.013
0.013

1.3

0.20
0.36
0.28
0.23
0.13
0.083
0.013

6/21/99
14

83 %
81%

SH-Preclp SH-Precip SH-Pretip
3/21/99 4/8/99 4n6/99



Col. Liberty Science Center Pardculate Phase PCBs (LS-QFF)

Surrogate Corrected Concentrations glm')
day night day night day night day night day night day night day

PCB LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
Congener 7/5/98 7/5198 716198 . 7/6198 7n/98 7n198 7/8/98 7/8198 7/9/98 7/9/98 7/10/98 7/10/98 7/11/98

8+5
18 J.3 1.5 1.3 4.0 J.3 0.85 0.59 1.3 1.9 1.7 2.1 1.4

17+15 0.53 0.47 0.37 0.30 0.42 0.32 0.36 0.31 0.44 0.35 0.58 0.36

16+32 1.1 1.5 0.71 0 0.81 0.62 0.74 0.65 0.66 0 0.87 0.57

31 1.2 1.6 1.9 0.48 1.7 0.53 0 0.81 1.0 0.84 1.5 1.1

28 0.23 1.3 0.22 0.15 0.19 0.50 0 0.12 0.047 0.30 0.93 0
21+33+53 0.67 1.3 0.63 1.6 0.68 0.27 0.11 1.2 0.78 1.00 1.2 0.96

22 0 2.3 0.59 0.83 0.63 0.35 1.4 0.69 0.58 0.52 0.83 0.63

45 0 0.46 0.25 0.30 0.28 0 0.23 0.33 0.28 0.38 0,37 0
52+43 2.4 1.3 1.7 1.7 1.9 0 0 2.8 1.1 4.2 2.3 1.9

49 0.68 1.1 0.46 0.54 0.51 0 0.60 0.76 0.45 1.4 0.63 0.67

47+48 0 0 0.071 0 0.11 0 0 0.061 0 0 0.42 0

44 0.34 2.0 0.27 0.43 0.26 0.74 0.30 0.27 0.27 0.75 0.39 0.16

37+42 0.40 0.42 0.26 0.22 0.20 0.28 0.28 0.26 0.20 0.32 0.30 0.26

41+71 0.% 1.4 0.76 0.39 0.87 0.52 0.76 0.68 0.83 0.62 0.99 0,79

64 0.14 0.26 0.095 0.090 0.082 0.065 0,057 0.12 0.12 0.21 0.20 0.046

40 0 0 0 0 0 0 0 0 0 0.38 0 0

74 J.3 0.84 0 0.58 0.95 0.96 0 0.35 0.96 0.73 0.81 0.88

70+76 0.78 1.2 0.94 J.3 0.57 0 0,24 2.4 0.80 1.1 2.5 1.1

66+95 2.8 6.8 2.4 2.0 2.4 2.6 2,8 2.0 2.5 3.3 4.3 1.8
91 0 1.1 0.36 0.65 0.66 0 0 0.52 0 0.64 0.64 0
5«rt60+89 0.66 1.6 0.79 1.1 0.83 1.4 0.65 0.40 0.93 0.46 0.82 1.0

92+84 0.52 1.4 0,67 0.72 0.66 0.15 0.51 0.73 0.32 0.76 0.87 0.66

101 1.3 2.7 1.2 1.1 0.91 0,21 0.84 1.1 1.0 1.5 1.9 0.97

83 0.Q78 0 0.12 0.043 0.14 0 0 0.16 0.086 0,11 0.23 0.039

97 0,30 0.50 0.31 0.15 0.27 0.15 0.19 0.27 0.39 0.44 0.47 0.18

87+81 0.44 1.4 0.61 0.49 0.30 0.45 0.50 0.46 0.42 0.66 1.1 0.35

85+136 0.24 0.71 0 0.16 0.14 0 0.36 0.16 0.20 0.31 0.92 0.20

110+77 1.2 3.6 I.I 1.0 0.86 0,71 1.2 1.1 1.2 1.9 1.9 0.84

8Z 0.11 0.46 0.087 0,11 0.088 0.23 0.24 0.10 0,11 0.20 0.12 0.095

151 0,24 0.74 0.23 0.15 0.18 0.24 0.31 0.19 0.26 0.24 0.65 0.18

135+144+147+124 0,38 0,60 0.39 0.28 0.35 0.095 0.047 0.43 0.41 0 0.83 0.32

149+123+107 1.1 2.7 1.2 0.91 0.97 0.62 0,96 1.1 J.3 2.8 2,3 0.84

118 0 3.1 0.87 0.82 0 0 1.2 0 0 0 0 0

146 0 0.16 0.44 0 0 0 0 0 0 0 0 0

153+132 1.1 4.0 1.1 0.94 0.84 0.59 1.2 1.1 1.2 1.5 2.7 0.91

105 0 1.2 0.28 0.51 0.28 0.026 0.41 0.32 0.33 0.59 0.42 0

141 0,28 1.0 0.30 0.23 0.24 0.12 0.28 0.28 0.37 0.39 0.85 0.25

137+176+130 0.22 0.49 0 0.28 0 0.27 0.23 0.26 0 0 0.21 0.19

163+138 1.6 6.0 1.8 1.8 1.4 1.0 1.8 1.8 1.9 2.6 4.1 1.4

178+129 0 0.67 0 0 0.28 0 0 0.22 0.24 0.49 0.42 0

187+182 0.46 J.3 0.55 0.41 0.35 0.25 0.37 0.45 0.54 0.48 1.2 0.50

183 0,29 1.1 0.25 0 0.17 0 0.31 0.21 0.30 0.34 0.85 0.27

185 0 0,24 0 0 0 0 0 0 0 0 0.15 0

174 0.41 1.7 0.43 0.43 0.31 0.18 0,32 0.43 0.55 0.55 1.3 0.38

177 0.28 1.2 0.31 0.39 0.26 0,24 0.31 0.31 0.41 0.50 0.84 0.31

202+171+156 0.028 0.56 0.066 0.086 0.039 0,028 . 0.067 0.076 0.16 0.11 0.32 0,14

180 0.89 3.1 1.2 1.1 0.80 0,41 0.54 I.1 1.4 1.5 3.4 0.90

199 0.045 0.19 0 0.024 0 0 0 0.063 0.041 0 0.12 0.065

170+190 0.53 1.6 0.54 0.64 0.42 0.31 0.40 0.56 0,70 0.69 1.5 0.49

198 0 0 0 0 0 0 0,016 0 0 0 0 0

201 0.42 1.6 0.72 1.0 0.45 0.35 0.42 0.62 1.2 0.83 1.7 0.57

203+196 0.43 1.4 0.73 0.92 0.43 0.28 0.36 0.63 1.1 0.82 1.8 0.59

195+208 0.12 0.37 0.22 0.20 0.17 0,13 0.18 0.14 0,27 0.27 0.45 0.12

194 0,22 0 0.40 0.48 0.25 0 0 0.29 0.55 0.41 1.0 0

206 0.12 0.56 0.35 0.30 0.21 0.12 0.16 0.20 0.60 0.32 0,58 0.13

Total PCBs 29 75 31 32 27 17 23 31 32 40 58 26

Total PCBs (with 8+5)

Homologue Group
2
3 5.3 10 6.0 7.6 5.9 3.7 3.4 5.4 5.7 5.0 8.2 5.3

4 10.0 17 7.8 8.5 8.7 6.3 5.6 10 8.3 13 14 8.3

5 4.2 16 5.6 5.7 4,3 1.9 5.4 5.0 4.1 7.0 8.6 3.3

6 5.0 16 5.4 4.6 4.0 2.9 4.9 5.3 5.4 7.6 12 4.1

7 2.9 11 3.3 3.0 2,6 1.4 2.2 3.3 4.1 4.5 9.6 2.9

8 J.3 4.2 2.1 2.7 1.3 0.78 1.0 1.8 3.3 2.4 5.4 1.5

9 0.12 0.56 0.35 0.30 0.21 0.12 0.16 0.20 0.60 0.32 0.58 0,13

Corresponding Laboratory Blank 7/24/98 7/17/98 7/24/98 7/19/98 7124/98 7/17/98 7/17/98 7/24/98 7/19/98 7/19/98 7/24/98 7/24/98

Total Suspended Particulate (mglm') 37.9 42.0 63.5 49.7 58,S 37,6 42.9 54.6 81.4 96.9 103 377

Surragate Recoveries (%)
#23
#65 93% 91% 84% 78% 90% 99% 98% 84% 85 % 93% 90% 93%
#166 107% 101% 96% 101% 102% 101% lll% 102% 105% 106% 98% 109%



C.l. Liberty Science Center Particulat

Surrogate Corrected Concentrations (p

PCB LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS~QFF

Congener lOnl98 10/10/98 10113/98 10/19/98 10128/98 1lI6/98 11/15/98 11124/98 1213/98 12/12198 12/11/98 12130/98 1/8199 1/17199

8+5
18 0.72 0.47 0.40 0.69 5.8 1.6 0.80 Ll 4.3 1.0 1.7 0.56 0.66 0.59
17+15 0 0.26 0.21 0.37 3.1 0.78 0.48 0.59 2.9 0.63 1.3 0.78 0.70 0.35
16+32 0.25 0.25 0.29 0.94 7.0 Ll Ll 2.5 5.4 Ll 2.1 1.6 1.4 0.23

31 0 0 0 0 8.5 0.96 0.69 2.6 6.6 1.4 2.4 1.1 U 0.24

28 0.35 0.49 0.39 0.98 9.2 1.4 0.74 1.7 6.8 1.4 2.9 0.79 1.4 0.27
21+33+53 0.11 0 0.18 0.36 7.8 0.42 0.39 0.89 5.8 0.94 1.9 0.95 Ll . 0.38

22 0 0 0 0 7.8 0 0 0 0 0 0 0 0 0.44

45 0 0 0 0 1.2 0.43 0 0 1.2 0.87 0.45 0.53 0.60 0.24
52+43 0.56 0.25 0.43 2.4 6.4 2.2 1.7 2.4 8.1 3.2 2.8 2.0 2.3 0

49 0.11 0 0.12 0.61 3.0 0.65 0.54 1.2 2.2 0.76 1.4 0.68 0.66 0.12

47+48 0.10 0.066 0.060 0.16 2.1 0.22 0.13 0.22 1.4 0.28 0.55 0.37 0.39 0.095

44 0.19 0 0.21 1.0 0 I.S 1.2 1.8 4.6 2.3 1.8 1.4 1.6 0.24

37+42 0.20 0.17 0.24 Ll 4.1 U Ll 1.9 4.2 1.5 2.0 1.6 1.5 0.33

41+71 0.074 0 0.22 0.80 3.[ 0.81 0.68 1.5 2.1 0.93 l.l 0.66 0.88 0.21

64 0.10 0.18 0.16 0.51 2.4 0.53 0.44 0.85 1.8 0.65 0.70 0.56 0.53 0.13

40 0 0 0 0 1.4 0 0 1.7 0.91 0 0.41 0 0 0

74 0.26 0 0.20 1.0 2.8 0.62 0.73 1.5 1.9 0.66 1.0 0.83 0.71 0.24

70+76 0.20 0.17 0.20 0.76 4.1 Ll 0.81 1.5 3.6 1.5 2.0 U 1.4 0.24

66+95 0.57 0.61 Ll 2.8 9.7 4.0 2.9 4.8 8.7 4.3 5.1 3.9 4.3 1.4

91 0 0 0 0.84 1.00 0.84 0.81 1.7 1.2 0.88 0.66 0.85 0.71 0.33

56+60+89 0.29 0.19 0.40 I.S 4.4 1.7 1.4 2.4 4.3 1.7 1.9 U 1.9 0.42

92+84 0 0 0 1.5 3.0 1.9 2.0 3.4 3.4 2.7 0 2.0 2.3 1.0

101 0.54 0.38 0.41 1.5 3.0 2.2 1.8 2.9 3.1 2.3 2.5 1.9 2.3 0.90

83 0.15 0 0.11 0 0.38 0.34 0 0.47 0.41 0.40 0.25 0.32 0.38 0.21

97 0.12 0.066 0.088 0.37 0.96 0.76 0.55 Ll 0.86 0.75 0.70 0.59 0.71 0.22

87+81 0.47 0.28 0.52 1.1 2.2 1.7 1.2 2.3 2.5 2.0 2.1 1.6 0 0.65

85+136 0.44 0.12 0 10 1.5 0.85 0.88 Ll 1.6 1.3 1.4 1.0 0.92 0.64

110+77 0.45 0.31 0.46 1.6 4.3 3.2 2.2 2.8 5.1 3.8 4.6 2.8 3.8 1.5

82 0.13 0 0 0.39 0.55 0.40 0.24 0.45 0.59 0.42 0.46 0.25 0.39 0.13

151 0.049 0.027 0 0.25 0.33 0.57 0.29 0.45 0.43 0.42 0.46 0.36 0.33 0.16

135+144+147+124 0.19 0 0.086 0.58 0.54 0.68 0.44 0.78 0.77 0.72 0.81 0.63 0.71 0.26

149+123+107 0.45 0.37 0.27 1.5 1.9 2.0 1.4 1.9 2.8 2.2 2.6 1.8 2.4 1.1

118 0.51 0.30 0.36 1.7 3.4 2.1 1.4 1.8 4.2 2.8 4.2 1.9 3.8 1.6

146 0 0 0 0.57 0.59 0.65 0.37 0.95 0.83 0.59 0.81 0.38 1.00 0.75

153+132 0.50 0.50 0.36 2.7 3.1 3.4 2.2 3.3 4.1 3.1 4.3 2.2 4.1 2.1

105 0 0 0 0 0 0 0 0 0 2.7 0 0 0 0.49

141 0.17 0.13 0.13 0.82 0.80 0.92 0.59 1.1 0.85 0.67 0.92 0.52 0.84 0.053

137+176+130 0.22 0.12 0.14 0 0 0 0.66 0 0 0 0 0 0 0

163+138 0.88 0.67 0.73 3.9 5.7 4.9 3.1 4.6 6.8 4.8 7.7 3.2 6.9 3.3

178+129 0.52 0.25 0.34 0 0.54 0.68 0.55 1.2 0.31 0.27 0.42 0.31 0.34 0.14

187+182 0.15 0.21 0.12 0.82 0.96 1.1 0.66 1.3 1.1 0.82 1.1 0.59 Ll 0.65

183 0 0 0.23 0.87 1.0 1.1 0.66 1.3 0.98 0.72 0.94 0 0 0.49

185 0 0 0.070 0.28 0.26 0.28 0.16 0.37 0.19 0.13 0.17 0.086 0.24 0.14

174 0.20 0.18 0.13 1.00' Ll 1.2 0.76 1.4 1.5 0.88 1.4 0.62 1.0 0.77

177 0.057 0.052 0.037 0.49 0.61 0.83 0.41 0.68 0.99 0.68 1.00 0.52 0.76 0.60

202+171+156 0 0 0.23 0.68 0 0.69 0.38 0.76 0.79 0.49 0.59 0.31 0.59 0.64

180 0.41 0.43 0.33 2.4 3.0 2.8 1.7 3.3 4.4 2.2 3.9 1.4 2.0 1.7

199 0 0.011 0 0 0.10 0.082 0.066 0 0.19 0.11 0.14 0.Q75 0.13 0.059

170+190 0.28 0.22 0.24 Ll 1.7 U 0.79 1.4 2.3 0.86 2.1 0.64 0.71 0.46

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.11 0.27 0.069 1.2 2.0 1.2 0.80 1.8 2.7 1.2 1.8 0.63 1.0 0.81

203+196 0.23 0.34 0.19 1.5 2.3 1.5 1.0 2.2 3.3 1.4 2.2 0.86 1.2 0.87

195+208 0 0.066 0 0.27 0.34 0.31 0.19 0.45 0.49 0.16 0.39 0.12 0.14 0.15

194 0.13 0.14 0.088 0.61 U 0.62 0.42 0.92 1.8 0.51 Ll 0.35 0.36 0.22

206 0.079 0.069 0.074 0.40 U 0.38 0.30 0.64 1.8 0.52 0.83 0.32 0.28 0.19

Total PCB, 12 8.6 11 57 144 63 45 80 139 69 86 50 65 29

Total PCBs (with 8+5)

Homologue Group
2
3 1.6 1.6 1.7 4.5 53 7.6 5.3 11 36 7.9 14 7.3 8.0 2.8

4 2.5 1.5 3.1 12 41 14 11 20 41 17 19 14 15 3.3

5 2.8 1.5 1.9 19 20 14 11 18 23 20 17 13 15 7.6

6 2.5 1.8 1.7 10 13 13 9.1 13 17 13 18 9.1 16 7.8
7 1.6 U 1.5 7.0 9.1 9.2 5.6 11 12 6.5 11 4.1 6.1 4.9

8 0.46 0.82 0.58 4.3 6.0 4.4 2.9 6.1 9.2 3.9 6.2 2.3 3.4 2.7

9 0.079 0.069 0.074 0.40 U 0.38 0.30 0.64 1.8 0.52 0.83 0.32 0.28 0.19
Corresponding Laboratory Blank 10/19/98 10/19/98 1/4/99 2/9/99 2/9/99 1/4/99 1/4/99 2/17/99 2/17/99 2/17/99 2/17/99 3/2/99 3/2/99 3/2/99

Total Snspended Particulate (mglm') 71.5 35.4 35.5 42.0 75.4 38.7 47.3 69.4 93.1 39.1 71.4 55.9 53.7 60.0

Surrogate Recoveries (0/0)
#13
#65 81 % 52% 80% 81% 46% 66% 76% 84% 79% 91% 83% 92% 80% 86%
#166 87% 58% 95% 98% 6) % 91 % 88% 101% 97% 96% 93% 91% 93% 100%

__c_



C.l. LIberty Science Center Particolat

Surrogate Corrected Concentrations (p
assumed volume

PCB LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
Congener 1/26/99 2/4/99 2/13/99. 2122/99 3/3/99 3/12/99 3121/99 3130/99 4/8/99 4/17/99 4n6/99 5/14/99 5n3/99 6/1199

8+5 N/A N/A 0 3.6 N/A 0.66

18 1.9 0.55 0.31 0.69 0.13 1.4 4.5 0.18 \.7 0.38

17+15 \.5 L1 0.42 0.69 0.24 \.6 2.6 0 1.7 0

16+32 0 1.5 \.5 1.9 0.35 3.9 6.1 0,67 3.3 0.70

31 0 0,43 0.42 1.5 0.27 3.0 7.5 0,41 2.3 0.69

28 Ll 0.87 0,29 L3 0.12 2.3 7.7 0.22 \.8 0.61

21+33+53 0,93 1.9 0,43 0.87 0 1.6 6.3 0.30 \.8 . 0.51

22 0 0 0 0 0 0 0 0.51 2.4 0.52

45 0.77 0 0 0 0 0 1.5 0.013 0.26 0.043

52+43 0 0 1.2 3.1 0 0 6.8 0.65 2.2 0.68

49 0.61 0.51 0,46 0.84 0.18 0.76 0 0 0.96 0.76

47+48 0 0.32 0.12 0,46 0.28 Ll 2.3 0.11 0.82 0.21

44 2.0 0.72 0,45 1,4 0.23 1.9 5.6 0.36 1.8 0.41

37+42 0.96 \.3 0.77 1.2 ' 0.28 2.0 4.7 0.26 1.4 0.28

41+71 0.65 0.66 0,40 0.93 0.12 Ll 3.3 0.29 1.6 0.44

64 0.36 0,43 0.35 0.63 0.098 Ll 2.5 0.11 0.72 0.17

40 0.67 0 0 0 0 0 1,4 0 0.37 0.15

74 0.75 0.72 0.84 0.86 0.27 Ll 2.9 0.13 0.89 0.15

70+76 1.5 0.70 0.76 1,4 0.24 \.6 5.2 0.34 \.8 0,46

66+95 4,4 2.5 2.3 5.3 \.0 5.6 12 0.84 3.9 Ll

91 1.0 0.72 \.0 0.67 0.29 \.2 1.2 0.11 0.39 0.045

56+60+89 1,4 L1 0.81 2.0 0.39 2.1 6.8 0.33 2.1 0.35

92+84 2.8 2.3 1.2 2.2 0.45 3.1 3.9 0.39 L3 0.68

101 3.0 1.5 L3 2.3 0,47 2.9 4.1 0,49 1.5 0.62

83 0.53 0.25 0.30 0.45 0.068 0,41 0,48 0.026 0 0.030

97 0.78 0.26 0.29 0.62 0.12 1.0 L3 0.12 0.51 0.15

87+81 1.7 0.79 \.4 1.4 0.41 2,6 2,9 0.37 1.1 0.46

85+136 0.62 0.60 0.66 L3 0.24 1.6 2.7 0.076 0.36 0.070

110+77 4.6 1.9 1.6 3.3 0.65 5.1 6.8 0.66 2,4 0.94

82 0.33 0.30 0.14 0.26 0.092 0.78 0.90 0.093 0.41 0.14

151 0.62 0 0.22 0.60 0.099 0.84 0.81 0.16 0.32 0.20

135+144+147+124 0.57 0.59 0.37 0.66 0.13 1.2 1.1 0.25 0.41 0.22

149+123+107 3.6 3.8 0.92 2,2 0.53 3,4 3.5 0.63 1.4 0.83

118 3.2 3.8 1.0 2,1 0.63 4.3 5.3 0.55 1.6 0.90

146 0.95 0.65 0.15 0.71 0.29 0 1.3 0.25 0,42 0.35

153+132 4.2 2.6 \.4 3.0 0.68 5.2 5.2 0.92 1.9 1.5

105 1.4 1.6 0 Ll 0 3.2 2.9 0.33 L3 0.66

141 0.73 0.62 0.29 0.73 0.17 L3 1.2 0.25 0.52 0.35

137+176+130 0 0 0 0 0 0 0 0.054 0.12 0.075

163+138 5,6 4.4 2.0 4.1 1.00 8.3 8.0 L3 2.6 L8

178+129 0.29 0.75 0.29 0.32 0.099 0.72 0,45 0 0.15 0

187+182 L3 0.88 0.37 0.94 0.24 1,4 \.7 0.041 0.37 0.25

183 0.82 0.79 0.37 0.67 0.20 1.1 1.2 0.15 0.30 0.20

185 0.16 0.22 0.043 0,13 0.016 0 0.21 0.018 0.064 0.032

174 0.97 0,92 0.39 0.97 0.17 \.4 2.0 0.25 0.56 0.37

177 0.60 0.81 0.28 0.62 0.14 1.5 L3 0.18 0.37 0.21

202+171+156 0.56 0.96 0.34 0.37 . 0.12 0.97 0.97 0.16 0,40 0.11

180 2.3 \.9 0.67 2,1 0.50 3,4 4.7 0.60 \.0 0.88

199 0.098 0,42 0.041 0.10 0.043 0.27 0.13 0.068 0.033 0.054

170+190 0.67 0.79 0.35 0.84 0.24 \.3 2.1 0.31 0,42 0,43

198 0 0 0 0 0 0 0 0 0 0

201 1.0 1.1 0.25 0.73 0.28 1.6 \.7 0.39 0.44 0.54

203+196 \.2 L3 0.42 0.89 0.52 2.3 2.2 0,41 0.46 0.59

195+208 0.11 0.24 0.071 0.16 0.047 0.35 0,41 0.058 0.073 0.11

194 0,41 0.56 0.14 0.38 0.10 0.66 1.0 0.22 0.17 0.30

206 0.44 0.35 0.11 0.26 0.096 0.51 0.67 0.25 0.087 0.23

Total PCBs 67 54 30 62 13 96 164 16 57 23

Total PCBs (with 8+5) 16 61 24

Homologue Group
2 0 3.6 0.66

3 6,4 7.7 4.1 8.1 1.4 16 40 2.6 16 3.7

4 13 7.7 7.7 17 2.8 16 51 3.2 17 5.0

5 20 14 8.8 16 3.4 26 32 3.2 11 4.7

6 16 13 5.4 12 2.9 20 21 3.8 7.6 5.4

7 7.1 7.0 2.8 6.6 1.6 11 14 1.5 3.3 2.4

8 3.5 4.6 L3 2.6 1.1 6.1 6,4 L3 \.6 1.7

9 0,44 0.35 0.11 0.26 0,096 0.51 0.67 0.25 0.087 0.23

Corresponding Laboratory Blank 4/12/99 4/12/99 4/21/99 4/21/99 5/18/99 5/18/99 5/18/99 5/18/99 7/18/99 7/18/99 7/18/99 7/28/99 7/28/99

Total Suspended Partlcnlate (mglm') 73.7 6\.4 37.6 55.0 41.6 5\.2 66.6 86.7 31.25 72.96 97.91 115.52 92.63

Surrogate Recoveries (%)
#23

5 T-1-%~-BS-%~-92-% 83-%~-88-%-------ill9%-----r3-%--T7-"1o 74-"10 82-%~-~

#166 99°./0 95% 90% 94% 90% 101% 85% 86% 92% 94%



C.l. Liberty Science Center Particulat

Surrogate Corrected Concentrations

PCB LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF

Congener 6/10/99 6/19/99 6/28/99. 7n199 7/16/99 7/25/99 813/99 8130199 9/8/99 9/15/99 9/27/99 10/9/99 10/21199 (. ;-

8+5 1.0 N/A 2.2 0.88 1.4 0.59 1.0 0.50 0.41 0.23 1.2 0.56 1.5

18 0.23 0.95 0.44 0.99 0.22 0.78 0.56 0.18 0.086 0.98 0.35 0

17+15 0.67 0 0 0 0 0 0 0 0 0 0 0

16+32 0.61 1.1 0.53 1.2 0 0.42 0.41 0.12 0 0.86 0 1.0

31 0.53 1.9 0.75 2.2 0.49 1.9 1.2 0.48 0.38 2.1 0.58 1.8

28 0.41 1.7 0.49 1.5 0.42 1.0 0.66 0.25 0.20 1.1 0.44 1.0

21+33+53 0.37 1.3 0.61 1.5 0.32 0,66 0.33 0.24 0 1.1 0,35 1.0

22 0.88 1.2 0.93 1.6 0.69 0,40 0.61 0.45 0.45 0.41 0,28 0.94

45 0.025 0.20 0.024 0.12 0.044 0,017 0.23 0.047 0 0.10 0.052 0.45 B

52+43 1.3 1.3 0.99 1.7 0.73 1.9 3.3 0.43 0,36 1.6 0.63 2.4

49 0.80 0,93 1.1 1.5 0.85 1.4 2.6 0.56 0.52 1.2 0.87 1.9

47+48 0,31 0,51 0.29 1.5 0.28 0.70 1.3 0.13 0.11 0.60 0.22 1.6

44 0,60 0.99 0.36 1.2 0.45 0.50 1.3 0.24 0.21 0.78 0.36 1.3

37+42 0,32 0.65 0.26 1.5 0.34 0.14 0.15 0.18 0.094 0.35 0.20 0.51

41+71 0,45 0.69 0.50 1.1 0.37 0.39 0.37 0.25 0.13 0.57 0.27 0.92

64 0,16 0.31 0.15 0.42 0.17 0.079 0.079 0.11 0.075 0.16 0.15 0.41

40 0,12 0.29 0 0.31 0 0 0 0.070 0 0 0.15 2.1

74 0.32 0.39 0.20 0.57 0.17 0.46 0.70 0.11 0.12 0.55 0.21 0.54

70+76 0.72 0.81 0.52 1.1 0.40 0.83 1.3 0.25 0.26 0.99 0.39 1.1

6lit95 2.2 2.0 1.5 2.2 1.2 1.5 3.0 0.88 0.75 2.2 0.95 3.2

91 0.21 0.10 0.11 0.25 0.078 0.083 0.20 0.074 0.034 0.10 0.064 0.27

56+60+89 0.69 0.79 0.42 0.81 0.42 0.22 0.74 0.25 0.23 0.30 0.34 0.94

92+84 1.5 0.93 0.70 1.1 0.63 0.43 0 0.47 0.43 0.24 0.42 2.0

101 1.6 0.75 0.68 0.92 0.67 1.0 4.3 0.40 0.38 0.88 0.48 1.9

83 0.093 0.058 0.029 0 0 0 0.14 0 0.079 0.28 0.29 0.14

97 0.41 0.19 0.15 0.23 0.14 0.19 0.73 0.10 0.12 0.29 0.13 0.55

87+81 1.1 0.65 0.51 0.62 0.48 0.42 1.0 0.46 0.44 0.49 0.37 1.5

85+136 0.34 0 0.29 0 0.11 0.16 0.28 0.11 0 0.11 0.078 0.55

110+77 2.1 1.2 1.1 1.6 0.99 0.46 0.89 0.70 0.78 0.69 0.68 2.3

82 0.34 0.17 0.17 0.33 0.16 0.067 0.43 0.11 0.12 0 0.11 0.26

151 0.40 0.19 0.31 0.37 0.33 0.45 3.1 0.13 0.15 0.19 0.19 0.69

135+144+147+124 0.61 0.25 0.30 0.35 0.30 0.42 2.5 0.15 0.20 0.34 0.22 0.82

149+123+107 2.2 0.93 1.2 1.6 1.2 1.7 9.3 0.65 0.96 1.3 0.82 2.8

118 1.9 1.1 1.0 1.6 0.79 1.8 6.2 0.68 1.2 1.8 0.79 2.2

146 0.46 0.28 0.36 0.37 0.39 0.45 2.2 0.25 0.26 0.25 0.18 0,64

153+132 3.1 1.1 1.8 2.8 2.4 2.3 12 0.98 2.0 1.5 1.7 4,3

105 1.1 0.67 0.74 0 0.89 0 0 0.44 0.96 0 0.84 1.1 r'o,

141 1.1 0.25 0.46 0.51 0.45 0.67 3.7 0.21 0.34 0.38 0.28 1.0
'-.../

137+176+130 0.17 0.052 0.14 0.14 0.086 0.28 0 0.11 0.25 0.10 0.074 0.20

163+138 3.9 1.8 2.5 2.8 2.3 3.1 15 1.4 3.1 2.4 1.7 5.7

178+129 0.32 0 0.15 0 0.42 0.31 2.1 0 0.23 0 0.26 0.62

187+182 0.51 0.22 0.59 0.42 0.49 0.73 6.3 0.27 0.49 0.40 0.23 1.3

183 0.38 0.17 0.38 0.36 0.33 0.51 3.8 0.17 0.37 0.28 0.21 0.95

185 0.048 0 0.058 0.076 0.059 0.070 0.56 0.022 0.054 0.041 0.033 0.11

174 0.65 0.28 0.71 0.81 0.62 0.65 4.3 0.29 0.65 0.37 0.33 1.3

177 0.36 0.14 0.42 0.52 0.46 0.35 1.7 0.18 0.44 0.22 0.22 0.93

202+171+156 0.50 0.34 0.46 0.59 029 0.41 2.1 0.38 0.48 0.28 0.29 0.74

180 1.4 0.75 1.6 1.8 1.5 2.4 18 0.71 1.8 1.1 0.92 3.2

199 0.10 0.023 0.066 0.11 0.10 0.12 0.70 0.027 0.066 0,071 0.046 0.17

170+190 0.66 0.41 0.80 0.87 0.64 0.60 3.1 0.35 0,83 0.38 0.40 1.3

198 0 0 0 0 0 0 0 0 0 0 0 0

201 0.56 0.46 1.2 1.3 0.56 1.4 11 0.49 1.0 0.64 0.62 1.5

203+196 0.62 0.50 1.1 1.4 0.61 1.5 11 0.54 1.1 0.72 0.63 1.8

195+208 0.22 0.16 0.16 0.41 0.15 0.24 2.7 0.088 0.21 0.073 0.078 0.38

194 0.38 0,35 0.52 0.93 0.42 0.83 5.8 0.27 0.53 0.39 0,33 0.77

206 0.26 0.35 0.41 1.2 0.39 0.67 9.4 0.44 0.32 0.29 0.28 0.66

Total PCBs 41 33 31 50 27 38 162 17 24 33 21 68

Total PCBs (with 8+5) 42 35 32 51 28 39 163 17 25 34 22 69

Homologue Group
2 1.0 2,2 0.88 1.4 0,59 1.0 0.50 0.41 0.23 1.2 0.56 1.5

3 4.0 8,8 4.0 10 2.5 5.3 3.9 1.9 1.2 6.9 2.2 6.3

4 7,7 9.2 6,1 13 5.0 8.1 15 3.3 2,8 9.1 4,6 17

5 11 5.8 5.5 6.7 4.9 4.7 14 3.5 4.5 4,8 4.3 13

6 12 4.8 7,0 9.0 7.5 9,3 47 3,8 7.2 6.4 5,2 16

7 4.3 2.0 4.7 4.9 4.5 5.6 40 2,0 4,9 2.8 2.6 9.7

8 2.4 1.8 3,5 4.8 2,1 4.5 33 1.8 3.5 2.2 2.0 5.4

9 0.26 0.35 0.41 1.2 0,39 0.67 9.4 0.44 0.32 0.29 0.28 0.66

Corresponding Laboratory Blank 7/28/99 813/99 8/3/99 9/24/99 9/24/99 10/4/99 10/4/99 10112199 10/12199 12/1/99 12/1/99 12/1/99

Total Suspended Particulate (mglm') 62.41 74.4 60.06 105.3 52.66 61.88 196.0 90.42 38.39 38.56 56.80 46.06

Surrogate Recoveries (0/0)
#23
#65 82-% 8~or,---T3-or,---8T~8-·"'----8~3~-~66""",-----------s2--'~~6-"'.

L-__

#166 97% 101% 88 % 95% 94% 67% 41 % 91 % 83% 62% 78% 73%



C.l. Liberty Science Center Partlculat

Surrogate Corrected Concentrations

PCB LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
Congener 1112/99 11/14/99 11/26/99 12/8/99 12120199

8+5 0.19 0.60 0.071
18 0.094 0.46 0.19 1.4 0.24
17+15 0 0 0 9.9 0.98
16+32 0.096 0.44 0.20 2.4 0.76

31 0.22 1.3 0.17 2.5 0.50
28 0.087 0.78 0.11 2.5 0.30
21+33+53 0.12 0.49 0.10 1.9 0
22 0.53 0.65 0.50 2.0 0.61
45 0 0.070 0.023 0.22 0.39
52+43 0.33 1.8 0.42 3.2 0.73

49 0.46 1.3 0.68 2.7 0.53
47+48 0.11 0.37 0.11 1.1 0.089

44 0.13 0.67 0.16 2.9 0.40
37+42 0.059 0.27 0.078 1.2 0.24
41+71 0.091 0.75 0.075 0 0.17
64 0.054 0.18 0.051 0.51 0.052
40 0 0 0 0.35 0
74 0.049 0.37 0.087 1.4 0.23
70+76 0.12 0.80 0.17 2.8 0.41
~5 0.42 3.2 023 7.1 0.95
91 0 0.14 0.026 0.89 0.048
56+60+89 0.10 0.49 0.14 2.7 0.21
92+84 0.13 1.2 0.12 5.2 0.38
101 0.19 2.2 0.29 4.5 0.86
83 0.013 0.059 0.072 0.26 0
97 0.047 0.39 0.065 1.4 0.20
87+81 0.13 1.0 0.20 3.3 0.57
85+136 0.060 0.81 0.043 1.0 0.15
110+77 0.17 1.7 0.17 6.5 0.64
82 0.047 0.35 0.045 1.1 0
151 0.086 2.0 0.13 1.7 0.33
135+144+147+124 0.084 1.6 0.14 2.0 0.44
149+123+107 0.26 6.3 0.57 7.8 1.5
118 0.22 2.1 0.56 5.8 1.2
146 0.044 1.6 0.11 1.3 0
153+132 0.58 8.2 0.72 7.0 1.9
105 0 0.21 0 2.3 0.11
141 0.017 3.1 0.21 3.5 0.70
137+176+130 0.039 0.25 0.058 0.45 0.22
163+138 0.46 1.3 1.1 12 2.8
178+129 0 0 0 0.81 0.39
187+182 0.052 4.5 0.22 2.6 1.1

183 0.074 2.7 0.18 1.5 0.63
185 0.013 0.39 0.031 0.29 0.12
174 0.11 4.4 0.24 2.3 0.83
177 0.094 2.6 0.12 1.6 0.43
202+171+156 0.11 1.8 0.13 1.7 0.40
180 0.30 11 0.69 4.8 2.0
199 0.013 0.30 0.040 0.21 0.063
170+190 0.10 4.2 0.19 2.0 0.47
198 0 0 0 0.00 0.00
201 0.15 3.6 0.46 2.8 1.1

203+196 022 4.4 0.52 3.0 1.1

195+208 0.024 0.82 0.078 0.66 0.19
194 0.068 2.4 0.18 1.1 0.41
206 0.090 0.84 0.18 0 0.30

Total PCB, 7.1 93 11 143 29
Total PCB, (witb 8+5) 7.3 94 11 143 29

Homologue Group
2 0.19 0.60 0.071
3 1.2 4.4 1.3 24 3.6
4 1.9 9.9 2.1 25 4.1
5 1.0 10 1.6 32 4.2
6 1.6 24 3.0 36 7.9
7 0.74 30 J.7 16 5.9
8 0.58 13 1.4 9.5 3.3
9 0.090 0.84 0.18 0 0.30
Corresponding Laboratory Blank 1/13/00 1/13/00 219/00

Total Suspended Partfculate (mg/m'') 63.10 26.43 77.75

Surrogate Recoveries (%)
#23
#65 26-·~9-%---------40·%

#166 140% 78% 36%



C.2. Liberty Science Center Gas Pbase PCBs (LS-PUF)
Surrogate Corrected Concentrations (pglm1

day night day nlgbt day night day nlgbt day night day nlgbt day

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF

Congener 7/5198 7/5198 7/6198 7/6/98 7n/98 7nt98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7111/98 10nt98 \0110/98

8+5
18 154 126 75 270 49 60 49 89 74 273 43 43 54

17+15 92 91 68 172 33 38 32 47 43 190 32 21 29

16+32 220 153 97 280 64 67 60 107 95 307 69 50 69

31 242 178 79 300 76 67 62 133 118 323 98 56 99

28 160 137 48 162 39 36 33 63 64 192 49 27 51

21+33+53 128 101 43 161 34 30 30 67 61 185 48 25 46

n 164 86 68 142 59 42 38 93 70 214 115 48 76

45 45 53 25 49 19 21 19 31 28 72 19 20 0

fa
52+43 182 180 104 135 60 64 54 74 80 174 52 38 62

49 92 87 36 66 28 31 24 37 32 73 25 18 34

47+48 89 84 28 62 24 28 22 39 37 75 31 28 30

44 114 104 57 91 33 36 30 50 45 121 37 28 42

37+42 75 62 16 55 12 12 16 15 22 37 12 9.6 22

41+71 74 62 33 49 27 28 18 25 21 61 22 13 34

64 40 36 18 30 12 12 10 17 15 43 14 9.8 16

40 29 18 15 19 II 9.2 7.6 9.2 8.5 25 8.9 5.9 10

74 48 44 24 31 32 24 16 34 27 41 34 18 25

70+76 93 91 49 64 57 55 29 60 50 86 62 33 29

66+95 304 320 181 181 146 141 101 147 145 261 144 84 111

91 33 34 19 21 14 12 12 18 24 34 14 12 20

56+60+89 67 44 33 34 32 28 18 31 29 56 34 17 27

92+84 60 52 76 34 28 33 22 30 25 113 31 20 26

101 92 110 62 46 32 31 29 38 44 72 34 23 32

83 5.7 7.0 6.4 3.6 4.0 3.6 2.7 4.3 3.7 15 3.9 2.7 2.3

97 17 20 14 9.5 6.6 6.2 6.1 7.9 9.2 17 6.0 4.2 6.3

87+81 37 36 32 20 16 15 13 20 21 38 16 II 15

85+136 39 36 10 17 6.8 4.9 II 5.8 18 15 8.5 4.3 8.9

1\0+77 90 86 71 45 34 33 30 42 45 81 35 23 30

82 4.9 4.6 6.7 3.5 4.5 3.6 2.3 4.0 2.9 6.9 3.9 2.1 2.0

151 19 19 • 9.7 6.7 4.1 3.5 4.0 6.4 7.2 12 8.9 4.1 5.2

135+144+147+124 21 19 II 7.6 4.6 4.0 4.4 7.1 8.2 14 9.4 3.8 4.8

149+123+107 45 42 27 18 13 12 II 15 20 35 22 II 13

1\8 32 37 37 17 0 0 12 0 0 41 4.8 0 9.3

146 7.1 0 3.8 2.8 3.0 1.9 1.4 0 3.2 6.3 3.4 1.1 1.7

153+132 42 39 28 18 15 13 12 17 21 35 24 II 12

IDS 7.8 7.7 9.4 5.1 0 0 3.2 0 6.1 12 0 0 3.2

141+179 13 11 8.3 4.8 4.1 3.6 2.8 5.0 6.4 12 7.7 4.0 3.6

137+176+130 2.0 2.7 1.6 1.3 0.86 0.74 0.87 0.97 1.5 2.1 1.4 0.85 0.42

163+138 41 0 29 18 17 14 12 17 22 34 25 II 13

178+129 13 9.8 7.5 6.7 3.8 4.1 3.3 4.6 6.7 9.1 7.9 4.3 4.0

187+182
183 6.8 5.2 3.2 2.2 1.3 1.2 1.4 1.6 3.5 4.6 3.9 1.3 2.1

185 0.35 0.83 0.61 0.33 0.33 0.26 0.21 0.34 0.62 I.l 0.72 0.26 0.31

174 8.5 6.0 4.9 2.7 2.2 1.8 1.8 2.6 4.2 7.8 5.3 1.9 2.5

177 5.4 3.8 3.6 1.9 2.0 1.6 1.4 2.2 3.0 4.8 3.9 1.5 1.6

102+171+156 2.4 2.1 1.9 1.1 0.79 0.46 0.74 0 1.8 2.7 1.5 0.58 0.87

180 9.6 7.1 5.5 3.7 3.0 2.4 2.2 3.1 6.3 7.9 7.1 2.3 2.9

199 0.51 0.51 0.46 0.23 0.24 0.13 0.11 0.21 0.51 0.62 0.41 0.18 0.17

170+190 2.3 1.5 1.9 0.96 1.1 0.82 0.73 0.88 1.6 2.4 2.2 0.61 0.89

198 0 0 0.079 0 0.066 0.032 0 0.042 0 0.039 0.10 0.056 0

201 2.8 2.2 2.5 1.3 1.2 1.1 0.84 1.2 3.8 3.3 2.5 I.l 1.2

203+196 3.1 2.3 2.5 1.6 1.4 1.1 0.98 1.3 3.8 3.1 2.9 1.0 1.3

195+208 0.35 0.22 0.30 0.064 0.100 0.10 0.11 0.10 0.32 0.38 0.32 0.081 0.086

194 0 0.22 0 0.48 0 0 0 0 0.75 0 0 0 0.21

106 0.13 0.086 0.42 0.27 0.26 0.15 0.084 0.098 0.36 0.68 0.26 0.16 0.13

Total PCBs 3,080 2,660 1,600 2,680 1,070 1,040 876 1,430 1,400 3,450 1,220 756 1,100

Total PCBs (wllb 8+5)

Homologue Group
1 na na na na na na na na n. n. n. n.

3 1,240 934 494 1,540 366 352 320 616 549 1,720 435 279 446

4 1,180 1,120 604 813 479 474 349 555 519 1,090 484 312 423

5 419 430 344 223 145 142 144 171 199 443 157 102 155

6 191 133 119 78 61 52 48 69 90 150 101 47 53

7 50 38 30 20 15 14 12 17 28 41 34 13 16

8 9.2 7.6 7.7 4.9 3.8 3.0 2.8 2.9 II 10 7.7 3.0 3.9

9 0.13 0.086 0.42 0.27 0.26 0.15 0.084 0.098 0.36 0.68 0.26 0.16 0.13

Corresponding Laboratory Blank 7/30/98 7/17/98 7/17/98 7/17/98 7/10/98 7/12/98 7/18/98 7/10/98 7/18/98 7/18198 7/12/98 7/12/98 10/21/98 10/21/98

Surrogate Recoveries (%)
IIZ3
#6S 82% 87% 104% 102% 104% 109% 98% 124% 96% 144% 110% 112% 129%

#166 91 % 98% 102% 102% 106% 107% lO2% 108% 103% 103% 106% 104% 100%



C.2. Liberty Sclen<e Cenler Gas Pb.
Surrogate Corrected Concentradons

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener IOn3/98 IOn9198 10128/ll8 11/6198 ll/15J98 11124/98 1213/98 IWW8 12121198 12130198 1/8199 1/17199 In6/!l9 2/4199 W3199

8+5
18 52 III 284 52 44 39 186 84 112 10 59 49 49 46 11

17+15 31 50 179 27 19 18 109 48 68 6.6 36 31 29 29 5.3

lCi+32 54 99 322 51 35 32 197 80 122 9.9 68 60 57 60 11

31 39 56 280 32 23 35 157 43 91 8.2 41 33 22 0 4.3

28 42 63 242 37 25 32 162 56 99 7.2 44 42 30 0 6.8

21+33+53 27 48 219 29 18 24 132 42 76 4.9 35 41 23 28 5.7

%2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.1 0.0

45 24 39 71 0 15 17 53 23 35 5.1 21 0 17 2.5 0

52+43 40 59 164 31 25 31 115 41 74 7.1 42 47 32 36 7.5

49 18 28 89 16 12 15 54 24 39 3.4 21 22 18 0 3.8

47+48 17 17 67 13 7.1 7.9 63 17 30 2.4 10 9.9 8.1 11 0.96

44 24 42 148 22 15 22 93 28 55 4.5 30 29 19 27 4.4

37+42 21 29 153 15 12 20 69 18 42 3.2 22 23 12 21 3.7

41+71 17 24 81 14 8.9 15 45 15 32 2.0 13 16 12 15 1.9

64 9.7 15 58 8.8 6.2 10 34 9.9 19 1.4 9.0 10 6.6 8.2 1.4

40 6.0 9.3 33 5.5 4.8 6.6 17 4.7 9.8 0 5.8 5.8 6.2 6.9 0.86

74 7.1 11 41 6.2 4.4 8.0 26 6.8 15 1.1 6.8 7.7 3.9 7.9 1.4

70+76 11 21 74 11 8.9 15 47 13 29 1.8 15 17 7.8 13 1.9

66+95 40 65 180 33 29 41 124 39 81 5.8 44 54 30 47 7.1

91 12 27 0 8.8 8.0 7.0 24 8.2 18 1.2 11 16 12 13 1.7

5Ci+60+89 12 22 64 9.1 7.9 15 37 7.8 18 0.96 8.4 15 4.6 7.3 1.2

92+84 18 40 84 16 15 17 60 13 39 2.6 23 36 17 26 3.7

IO! 17 32 67 14 14 16 48 14 33 1.9 19 26 14 18 2.5

83 1.7 2.6 0 0 1.0 1.3 4.3 1.2 3.5 0.19 1.6 2.4 0.75 1.5 0.15

97 4.0 6.4 18 2.3 2.4 3.6 11 3.2 7.9 0.52 4.2 5.9 2.5 3.7 0.46

87+81 8.4 18 38 6.0 7.1 8.7 27 0 16 0 9.3 14 6.6 9.2 1.2

851-136 6.2 11 20 3.6 4.5 6.4 20 5.0 12 0.55 5.8 8.1 3.5 3.7 1.1

110+77 16 26 72 9.7 12 16 52 11 32 1.2 16 22 8.7 17 2.1

82 1.2 1.0 5.8 0.24 0.43 0.80 3.3 0.50 2.0 0.068 0.89 0.83 0.17 0.99 0.11

lSI 2.3 4.2 7.5 1.6 1.9 1.8 5.5 1.4 4.1 0.18 / 1.9 2.5 1.1 2.4 0.31

135+144+147+124 2.5 3.9 8.7 J.3 1.7 1.9 7.0 1.5 5.2 0.21 2.1 3.1 0.84 2.2 0.32

149+123+107 7.0 11 22 3.8 4.8 5.3 17 4.0 13 0.50 5.1 8.0 2.7 6.4 0.92

118 5.5 7.0 26 2.4 3.0 5.2 19 3.6 13 0.36 4.7 6.6 1.8 5.1 0.61

146 1.5 2.1 5.1 0.74 0.80 J.3 3.2 0.63 2.6 0 0.73 1.3 0 0 0.045

153+132 7.5 11 26 3.5 4.6 5.7 20 3.4 iJ 0.32 4.0 7.9 2.4 6.1 0.64

105 1.7 2.3 12 0 0 4.8 12 0 5.5 0 0 4.1 0 1.7 0

141+179 1.4 2.5 5.4 0.80 1.2 1.4 3.9 0.74 2.8 0.062 0.77 1.5 0.62 1.5 0.16

137+176+130 0.78 0 0 0.32 0.42 0 0 0 0 0 0 0 0.22 0 0

163+138 7.3 9.4 30 2.6 4.0 6.0 24 3.0 14 0.30 2.8 7.0 1.4 5.4 0.51

178+129 1.7 2.8 5.0 0.65 1.1 1.4 4.1 0.43 2.4 0.016 0.38 1.5 0.30 1.4 0.19

187+182
183 0.91 1.4 3.3 0.38 0.63 0.74 2.6 0.30 1.4 0.24 0.74 0.17 0.64 0.065

185 0.19 0.34 0.79 0.091 0.14 0.16 0.48 0 0.31 0 0.065 0.19 0 0 0.019

174 0.98 1.8 3.7 0.38 0.65 0.75 3.3 0.31 1.9 0.066 0.21 0.88 0.14 0.69 0.089

177 0.75 0.99 2.3 0.20 0.37 0.47 1.9 .0.17 1.1 0.099 0.18 0.57 0.10 0 0

202+171+156 0.55 0.78 1.6 0.17 0.30 0.35 1.3 0.22 0.70 0.033 0.18 0.64 0 0.29 0.060

180 1.3 2.0 5.7 0.26 0.70 0.87 4.7 0.26 2.2 0.068 0.18 0.92 0 0.62 0.10

199 0.075 0.16 0.33 0.032 0.051 0.053 0.30 0.037 0.26 0 0 0.096 0 0.10 0

170+190 0.38 0.49 1.8 0.084 0.15 0.21 1.2 0.068 0.61 0.025 0 0.34 0.082 0 0.034

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.50 0.94 2.7 0.079 0.25 0.31 1.4 0.10 0.82 0 0 0.33 0.040 0.21 0

203+196 0.58 1.1 2.9 0.12 0.33 0.45 1.7 0.16 0.91 0 0 0.42 0.11 0.29 0

195+208 0 0.043 0.20 0 0 0 0.084 0 0.066 0 0 0.028 0 0.012 0

194 0.069 0.085 0.38 0 0.021 0.032 0.12 0 0.17 0 0 0.049 0 0.034 0

206 0.032 0.086 0.30 0 0.Ql5 0.038 0.075 0 0.049 0 0 0.019 0 0.019 0

Total PCB. 622 1,040 3,230 492 412 517 2,110 677 1,300 97 644 693 464 501 97

Total PCB. (wtlh 8+5)

Homologue Group
2 na na na na na na na na na na na na na
3 267 457 1,680 242 176 200 1,010 372 610 50 306 278 222 190 47

4 226 353 1,070 169 145 201 708 229 438 36 224 235 164 182 32

5 90 173 341 63 67 86 280 60 182 8.7 95 141 67 101 14

6 30 44 104 15 20 23 81 15 55 1.6 17 31 9.3 24 2.9

7 6.8 10 24 2.2 4.3 4.5 20 1.7 11 0.27 1.3 5.8 0.80 4.0 0.56

8 1.8 3.1 8.1 0.40 0.95 1.2 4.9 0.52 2.9 0.033 0.18 1.6 0.15 0.94 0.060

9 0.032 0.086 0.30 0 0.Ql5 0.038 0.075 0 0.049 0 0 0.019 0 0.019 0

Corresponding Laboratory Blank 11/24/98 11/24/98 11/24/98 2/8/99 1/5/99 1/5/99 1/5/99 2/8199 2/8/99 2/8/99 2/15/99 2/24/99 2/24/99 2/24/99 2/24/99

Surrogate Recoveries (o/e)
#23
II6S 91 % 95% 93% 98% 97% 87% 98% 108% 100% III % 103% 100% 110% 102% 102%
#166 91% 84% 95% 86% 86% 77% 86% 100% 102% 101% 99% 92% 95% 96% 96%



C.l. Liberty Science Center Gas Pha
Surrogate Corrected Concentrations

PCB LS·PUF LS·PUF LS-PUF LS-PUF LS.PUF LS-PUF LS·PUF LS-PUF LS·PUF LS-PUF LS·PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener 1121.199 313199 3111199 3/11/99 3/30199 4/8199 4/17/99 4/16199 5114199 5113199 611199 6110/99 6119/99 6118/99 7n199 7116199

8+5 N/A 187 N/A N/A 436 353 188

18 26 27 21 16 125 85 46 55 44 104 294 161 184

17+15 13 18 13 8.9 78 50 26 34 26 98 207 256 222

16+31 29 30 24 19 127 97 48 68 44 130 343 144 229

31 23 13 19 16 86 82 30 55 39 128 353 149 259

18 21 20 17 14 78 74 35 52 34 92 255 lOB 173

11+33+53 17 14 II 8.5 65 58 30 37 26 81 233 92 160

11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64 170 62 130

45 5.9 4.1 9.3 a 30 27 a 21 7.3 II 31 12 22

5
51+43 20 26 17 19 64 68 31 48 30 126 195 109 162

49 9.9 12 7.5 8.2 30 33 13 22 12 85 110 56 80

47+48 7.4 6.8 5.3 3.7 24 24 7.8 16 II 34 69 33 48

44 12 16 II 12 44 46 18 33 18 84 144 73 114

37+41 7.4 14 7.7 15 43 37 16 32 14 31 73 32 57

41+71 6.4 9.5 5.4 6.2 26 22 11 18 10 46 89 0 70

64 4.2 5.3 3.7 3.8 16 16 8.0 12 6.7 20 41 29 31

40 2.1 3.5 2.3 2.5 8.8 8.7 4.2 6.9 3.2 II 18 0 15

74 2.4 4.4 2.7 3.6 12 13 5.4 9.7 6.3 16 27 17 23

70+76 3.5 7.1 3.8 6.4 22 25 II 18 II 37 55 34 45

66+95 14 27 14 23 62 75 32 53 29 117 158 103 146

91 1.5 7.1 1.5 a a 28 8.9 21 5.9 II II 7.5 II
56+60+89 1.7 7.6 4.4 3.5 20 23 10 17 II 30 44 26 40

91+84 3.2 14 7.8 14 33 34 14 24 12 65 63 47 78

101 3.6 12 5.1 II 28 35 13 24 13 45 51 45 51

83 0.067 0.92 0.34 0.85 2.5 2.9 1.2 2.0 0.83 2.3 2.7 1.2 2.2

97 0.31 2.7 0.91 2.5 6.1 8.2 3.4 5.1 2.9 8.2 II 8.4 10

87+81 a 6.0 2.3 5.6 13 15 8.0 II 6.6 26 30 23 33

85+136 1.1 4.1 2.1 3.4 II 14 5.2 8.8 3.6 6.9 7.4 7.9 12

110+77 1.2 II 3.9 10 23 33 14 21 9.8 44 54 37 56

82 0.058 0.74 0.22 0.65 0.92 2.0 0.69 1.2 0.76 5.2 7.0 3.1 6.1

151 0.24 1.7 0.70 1.8 3.2 5.7 1.8 3.7 1.7 9.4 12 9.1 9.7

135+144+147+124 0.13 1.9 0.62 1.9 3.5 6.4 2.2 3.9 2.0 9.4 12 35 9.1

149+123+107 0.46 5.5 1.8 5.1 8.2 15 5.5 10 4.7 32 40 24 35

118 0.20 4.2 1.0 4.0 6.4 12 4.6 8.0 4.4 22 31 15 26

146 0 0.91 0.13 0.71 1.0 3.3 0.81 1.9 0.97 3.4 6.3 6.B 5.1

153+131 0.21 5.5 1.3 4.9 7.5 17 6.0 10 4.4 34 41 25 36

lOS 0.061 1.8 0 1.5 2.5 4.5 2.2 3.9 1.5 10 11 5.1 12

141+179 a 0.35 0.29 1.2 1.6 3.8 1.2 2.3 1.0 7.1 2.9 6.9 8.4

137+176+130 0.12 0.18 a a a a 0 0 a 1.8 1.9 2.1 2.9

163+138 0 5.8 0.98 5.1 6.9 18 6.1 II 4.2 31 40 25 38

178+129 0.14 1.3 0.34 1.2 1.3 3.8 1.1 2.3 0.75 5.0 3.5 4.4 4.9

187+181 6.3 8.7 7.2 8.1

183 0.68 0.13 0.60 0.83 2.3 0.66 1.4 0.51 a 4.9 4.2 4.4

185 a 0.15 0.045 0.15 0.16 0.47 0.15 0.30 0.11 0.65 0.73 0.71 0.70

174 a 0.90 0.16 0.77 0.93 2.9 0.89 1.8 0.46 5.2 6.2 5.1 6.4

177 a 0 0 a 0.57 1.7 0.50 1.1 0.30 3.7 4.0 3.0 4.3

101+171+156 0.060 0.38 0.12 0.35 0.56 1.6 0.58 1.1 0.19 3.5 2.4 1.9 4.7

180 0.059 1.2 0.16 0.96 1.1 4.0 1.1 2.5 0.53 8.1 II 7.3 10

199 0 0.076 0 0.063 0.071 0.25 0.068 0.15 a 0.48 0.78 0.57 0.76

170+190 0.021 0.42 0.12 a 0.39 1.2 0.32 0.73 0.086 2.7 3.6 2.1 2.9

198 a a 0 a 0 a 0 a a 0

101 0.034 0.41 0.059 a 0.26 1.4 0.34 0.80 0.18 3.9 6.9 3.8 6.6

103+196 0.041 0.52 0.044 0.44 0.36 1.6 0.41 0.94 0.37 3.9 7.1 3.9 6.5

195+108 a 0.041 a 0.024 0.060 0.12 0.026 0.18 a 0.34 1.2 0.63 1.0

.94 a 0.059 0 0.052 0.048 0.20 0.052 0.12 a 0.81 1.5 0.65 1.0

206 a 0.015 0 a 0.016 0.11 Om8 0.052 0 0.48 1.2 0.49 0.79

Total PCBs 240 359 232 270 1.130 1,150 489 797 466 1762 3406 1876 2716

Total PCB' (with 8+5) 1949 3842 2229 2904

Homologue Group
1 na na na na na 187 436 353 188

3 137 136 113 97 604 484 231 332 227 728 1928 1003 1415

4 90 129 87 93 359 380 152 276 155 507 836 492 660

5 11 65 25 54 126 189 75 131 62 375 435 200 448

6 1.2 22 5.9 21 32 69 24 43 19 141 170 135 164

7 0.22 5.0 1.0 4.2 6.0 18 5.1 12 3.1 29 39 34 39

8 0.13 1.5 0.22 0.93 1.4 5.3 1.5 3.2 0.74 16 23 12 23

9 a 0.015 a a 0.016 0.11 0.018 0.052 0 a 1.2 0.49 0.79

Corresponding Laboratory Bla.nk 3/8/99 4/14/99 4/14/99 4/14/99 4/14/99 6/15/99 36326 36326 6/15/99 7/12199 7/12199 7/12199 7/27/99 7127/99 8/16/99

Surrogate Recoveries (%)
tI23
1165 94% 94% 97% 81% 105% 98% 106% 92 % 98% 111% 100% 93% 86%
#166 92% 93% 93% 82% 96% 98% 98% 92% 97% 91% 91% 83% 79%

,



C.l. Liberty Selenee Center Gas Ph.
Surrogate Corrected Concentrations

PCIl LS-PUF LS-PUF LS-PUF LS-PUF L8-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener 7115199 813199 8130199 9/8199 9/15/99 9117199 1019199 10111199 1112199 11/14199 11116199 11.18199 11110J99

8+5 68 638 115 284 190 134 432 208 65 99 70

18 72 311 103 163 228 59 207 84 36 43 46 71 45
17+15 231 392 662 1134 299 158 413 126 169 27 81 42 26

16+31 109 250 103 151 247 62 193 84 42 46 SO 91 55

31 121 263 108 158 271 63 158 66 36 36 51 59 41

18 120 175 81 102 189 57 128 55 37 38 47 55 44

11+33+53 79 148 52 83 135 38 97 42 23 29 30 43 29

22 83 76 39 57 104 30 67 31 19 23 23 33 25

45 18 20 9.9 13 25 6.4 14 7.4 9.3 4.7 17 10 6.4

51+43 131 160 84 109 188 56 97 47 42 32 60 53 50

49 63 83 45 64 94 29 50 25 24 18 41 29 35

47+48 37 50 28 34 50 18 31 IS 12 II 19 14 13

44 91 104 53 73 139 38 65 33 28 23 38 33 31

37+41 43 37 25 33 47 22 30 IS IS 13 20 18 17
41+71 45 60 34 39 73 22 37 14 17 11 24 14 14

64 28 24 IS 19 32 12 17 9.5 8.8 8.3 10 11 10

40 12 0 0 0 0 5.5 0 3.7 4.3 3.6 4.6 3.8 5.4

74 20 22 13 IS 29 8.7 13 6.3 6.5 5.7 9.4 7.4 8.8

70+76 42 43 26 29 60 17 25 12 12 11 18 14 16

66+95 139 130 104 91 190 55 73 39 44 33 64 40 49

91 10 8.7 8.4 6.9 13 4.9 5.5 2.9 3.2 3.1 5.1 2.7 4.9

56+60+89 34 29 23 25 44 16 20 10 12 9.6 16 12 12

91+84 60 54 53 68 91 29 37 19 26 16 39 20 26

101 55 53 43 43 78 22 28 16 19 14 27 15 21

83 2.1 1.9 1.5 3.6 1.7 1.0 0.92 0.56 0.77 0.94 1.5 1.8 1.0

97 11 9.3 7.3 9.5 IS 5.0 4.9 2.9 4.2 3.0 5.6 3.1 4.9

87+81 29 24 22 48 48 13 IS 7.7 9.7 7.5 12 0 11

85+136 12 10 13 8.9 18 3.5 4.7 3.0 2.4 2.3 4.9 4.2 3.6

110+77 53 41 35 38 66 22 24 13 19 13 25 12 20

81 5.0 2.3 0.87 3.8 5.0 2.2 2.1 0.88 1.7 1.0 2.2 0.87 1.9

151 14 9.7 3.7 9.2 14 4.1 4.4 2.7 3.4 2.7 4.5 1.9 3.9

135+144+147+114 12 8.5 8.4 8.0 14 4.3 4.2 2.3 3.2 2.4 4.6 1.7 3.9

149+113+107 39 28 26 27 45 13 13 6.5 9.5 6.6 14 4.4 9.0

118 22 18 12 20 34 11 10 4.1 7.5 4.8 10 3.3 6.8

146 7.7 4.7 5.5 7.2 7.5 3.5 4.0 2.8 2.8 2.8 3.8 2.0 3.7

153+131 38 26 23 26 38 13 14 6.1 9.2 7.1 14 5.3 10

105 8.2 4.3 3.7 6.6 9.9 4.0 3.7 1.4 3.0 1.8 3.2 1.1 3.9

141+179 10 7.4 6.5 6.2 9.9 3.0 3.4 1.7 2.2 1.9 3.4 1.5 2.9

137+176+130 3.0 2.7 2.0 2.8 4.7 1.0 1.1 0.42 0.48 0.53 1.0 0.41 0.66

163+138 39 30 23 29 44 14 14 5.7 9.9 6.8 IS 3.7 11

178+119 5.1 0 3.8 5.8 4.9 2.0 0 0.82 1.1 0.62 1.4 0 0.43

187+181 9.3 6.9 5.5 6.2 8.8 2.7 2.9 1.0 1.6 1.5 2.7 1.4 2.6

183 5.3 4.0 3.1 3.4 5.2 1.6 1.7 0.76 1.1 0.94 1.6 0.76 1.6

185 0.89 0.69 0.57 0.57 0.84 0.26 0.28 0.13 0.10 0.16 0.26 0.085 0.28

174 7.4 5.4 4.7 4.2 6.9 2.0 2.3 1.0 2.0 1.2 2.2 1.1 4.6

177 4.5 3.3 2.7 2.7 4.3 1.4 1.4 0.57 0.91 0.70 1.4 1.4 0.96

101+171+156 3.8 3.4 2.1 3.7 5.2 1.5 0.91 0.38 0.81 0.60 1.3 0.86 0.88

180 11 7.3 5.5 5.9 9.5 2.9 2.8 0.92 1.9 1.2 2.7 1.8 1.8

199 0.68 0.46 0.36 0.52 0.65 0.22 0.20 0.065 0.12 0.10 0.23 0.30 0

170+190 3.1 2.2 1.4 1.8 2.4 0.90 0.87 0.22 0.69 0.34 0.83 0.48 0.95

198
101 4.6 3.0 2.0 4.0 3.8 1.3 1.4 0.39 0.96 0.56 1.2 0.77 1.8

103+196 4.7 3.1 2.0 4.2 4.1 1.4 1.4 0.42 1.0 0.59 1.2 1.1 1.2

195+208 0.78 0.52 0.49 0.75 0.68 0.27 0.28 0.084 0.23 0.11 0.23 0 0.00

194 0.83 0.51 0.22 0.73 0.71 0.25 0.20 0.05 0.23 0.074 0.20 0.12 1.2

206 0.50 0.26 0.27 0.78 0.46 0.16 0.12 0.020 0.17 0.13 0.12 0 0.36

Total PCB, 2010 2761 1939 2809 3059 963 1944 830 747 533 882 750 702

Total PCB, (with 8+5) 2078 3399 2054 3094 3249 1097 2376 1038 812 632 952

Homologue Group
1 68 638 115 284 190 134 432 208 65 99 70

3 859 1651 1173 1882 1520 488 1292 503 377 255 348 414 281

4 520 601 335 425 741 228 376 186 180 140 262 241 251

5 411 362 303 354 576 178 213 112 144 103 203 64 106

6 182 132 114 129 203 62 66 32 45 35 68 21 45

7 43 28 26 29 40 13 II 5.3 8.7 6.3 12 7.1 13.3

8 18 13 8.6 16 18 5.8 5.2 1.6 4.0 2.4 5.2 3.1 5.2

9 0.50 0.26 0.27 0.78 0.46 0.16 0.12 0.020 0.17 0.13 0.12 0 0.36

Corresponding Laboratory Blank 8/16199 9nt99 9/29/99 10/4/99 10/4/99 10125/99 10125/99 11122/99 11/22/99

urrogate Recoveries (%)
#23
#65 85% 80% 60% 81 % 78% 90% 86% 83% 87% 89% 86%

#166 82% 79% 67% 80% 83% 82% 81% 79% 82% 84% 85%



C.Z. Liberty Sdence Center Gas Pha
Surrogate Corrected Concentrations

PCB
Congener
8+5
18
17+15
16+32

31
28
21+33+53

22
45

52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95

91
56+60+89
92+84
101

83
97
87+81
85+136
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
105
141+179
137+176+130
163+138

178+129
187+182
183

185
174
177
202+171+156
180
199
170+190
198
201
203+196
195+208
194
206

Total PCBs
Total PCBs (with 8+5)

Homologue Group
2
3
4
5
6
7
8
9
Corresponding Laboratory Blank

Surrogate Retoveries (%)
#23
1/65
#166

""._,



C.1. Liberty Science Center Ga. Pha
Surrogate Corrected. Concentrations

PCB
Congener

8*
18
17+15
1lf+31
31
18
11+33*3
U
45

51+43

49
47+48
44
37+41
41+71
64
40
74
70+76
66+95
91
5cr+60+89
91+84
101

83
97
87+81
85+136
110+77
8Z
151
135+144+147+114
149+113+107
118
146
153+131
lOS
141+179
137+17lf+130
163+138

178+JZ9
187+181
183

185
174
177
101+171+156
180
199
170+190
198
101
103+196
195+108
194
106

Total PCB.
Total PCB. (wlth 8+5)

Homologue Group
1
3
4
5
6
7
8
9
Corresponding Laboratory Blank

Surrogate Recoveries (%)
#13
#65
#166



C.3. Liberty SeleDce Center PCBs ID PrecipltatioD (LS·Precip)
Surrogate Corrected Concentrations (ngIL)

PCB LS-Preclp LS-Preclp LS·Preclp LS~Predp LS-Predp LS-Preclp LS-Preclp LS-Preclp LS-Preclp LS-Precip LS-Predp LS-Precip LS-Preclp LS-Preclp LS.Predp

Congener 1/8199 1/26/99 Zl13/99 3/3/99 3121/99 4/8199 4/26/99 5/14/99 6/l/99 6/19/99 7n/99 7/25/99 8I1Z199 8/30/ll9 9/1SJ99 ",]

8+5 0.49 0.57 0.52 0.79 0.28 0.17 0.44 0.050 0.071 0.094

18 0.058 0.052 0.057 0.051 0.16 0.25 0.28 0.040 0.064 0.084 0.077 0.17 0.021 0.019 0.0087

17+15 0.038 0.018 0.030 0.027 0.10 0 0.27 0 0 0 0 0 0 0 0

16+32 0.078 0.040 0.083 0.058 0.28 0.37 0.44 0.051 0.093 0.29 0.093 0.21 0.030 0.029 0.0084

31 0.079 0.026 0.065 0.042 0.28 0.49 0.84 0.060 0.11 0.26 0.13 0.30 0.033 0.033 0.012

18 0.083 0.043 0.11 0.039 0.28 0.41 0.70 0.050 0.10 0.27 0.11 0.31 0.031 0.030 0.012

21+33+53 0.058 0.019 0.073 0.031 0.21 0.41 0.58 0.049 0.075 0.22 0.086 0.25 0.024 0.025 0.0088

22 0 0 0 0 0 0.39 0.62 0.040 0.073 0.19 0.065 0.22 0.019 0.022 0.0058

45 0 0 0 0.020 0.070 0.068 0.092 0.0081 0.0092 0.023 0.012 0.031 0.0029 0.0029 0.00088
e

52+43 0.12 0 0.15 0.093 0.32 0.40 0.84 0.082 0.14 0.27 0.13 0.29 0.033 0.035 0.013 '0'

49 0.040 0.0096 0.028 0.021 0.13 0.24 0.63 0.044 0.20 0.33 0.18 0.33 0.032 0.026 0.010

47+48 0.023 0.0087 0.013 oms 0.11 0.16 0.36 0.049 0.065 0.063 0.050 0.12 0.012 0.0088 0.0045

44 0.13 0.053 0.088 0.050 0.24 0.41 0.86 0.069 0.11 0.23 0.11 0.28 0.027 0.036 0.011

37+42 0.073 0.032 0.062 0.027 0.18 0.29 0.6\ 0.034 0.069 0.14 0.052 0.14 0.013 0.017 0.0071

41+71 0.050 0.018 0.056 0.015 0.12 0.33 0.63 0.031 0.051 0.13 0.054 0.14 0.017 0.017 0.0051

64 0.036 0.015 0.037 0.011 0.094 0.15 0.25 0.016 0.037 0.069 0.032 0.088 0.0085 0.0087 0.0034

40 0.026 0.0052 0.013 0 0.057 0.092 0.15 0.014 0.018 0.033 0.010 0.032 0.0053 0.0034 0.0012

74 0.044 0.016 0.047 0.015 0.11 0.19 0.51 0.028 0.051 0.10 0.044 0.12 0.012 0.010 0.0041

70+76 0.100 0.036 0.089 0.036 0.22 0.35 0.93 0.052 0.089 0.19 0.075 0.22 0.024 0.022 0.0087 r,

66+95 0.28 0.10 0.26 0.097 0.54 0.78 2.2 0.25 0.22 0.48 0.19 0.55 0.059 0.058 0.021 'c

91 0.047 0 0 0.047 0.063 0.054 0.15 0 0 0.035 0.0062 0.040 0 0.0023 0.00093

56+60+89 0.11 0.045 0.11 0.022 0.28 0.45 1.2 0.072 0.082 0.19 0.068 0.21 0.020 0.021 0.0069

92+84 0.17 0.047 0.11 0.13 0.25 0.25 0.92 0.046 0.093 0.17 0.063 0.16 0.024 0.032 0.0075

101 0.18 0.077 0.16 0.Q25 0.24 0.20 0.72 0.045 0.10 0.21 0.080 0.24 0.030 0.027 0.010

83 0.016 0.0081 0.017 0.0050 0.023 0.030 0.12 0.010 0.0058 0.011 0.051 0.019 0.0041 0..0025 0.0023

97 0.054 0.019 0.046 0.014 0.076 0.074 0.23 0 0.026 0.057 0.022 0.067 0.0082 0.010 0.0026

87+81 0.15 0.055 0.12 0.034 0.17 0.15 0.56 0.031 0.070 0.13 0.061 0.15 0.015 0.020 0.0067

85+136 0.080 0.037 0.083 0.021 0.13 0.023 0.18 0.0076 0.0056 0.010 0.0034 0.011 0.0010 0.0074 0.00079 c-"
110+77 0.29 0.12 0.23 0.069 0.38 0.36 1.3 0.076 0.14 0.28 0.10 0.30 0.034 0.048 0.013 ,--'
82 0.Q28 0.012 0.019 0 0.053 0.066 0.24 0.014 0.021 0.044 0.018 0.040 0.0050 0.0069 0.0021

151 0.043 0.019 0.067 0.012 0.049 0.039 0.23 0.022 0.031 0.046 0.035 0.077 0.0096 0.010 0.0041

135+144+147+124 0.071 0.030 0.088 0.018 0.081 0.057 0.30 0.016 0.032 0.048 0.025 0.080 0.0093 0.010 0.0033

149+123+107 0.17 0.090 0.23 0.061 0.19 0.22 1.0 0.050 0.10 0.17 0.071 0.26 0.029 0.037 0.0087

118 0.22 0.12 0.21 0.063 0.26 0.26 1.2 0.052 0.12 0.21 0.096 0.28 0.032 0.036 0.011

146 0.049 0.026 0.076 0.012 0.066 0.055 0.38 0.052 0.056 0.065 0.032 0.090 0.015 0.018 0.0053

153+132 0.26 0.16 0.34 0.070 0.34 0.31 1.9 0.098 0.16 0.23 0.12 0.43 0.046 0.055 0.015

105 0.16 0 0.23 0 0.30 0.22 1.1 0.042 0.11 0.12 0 0 0 0.025 0.0072

141 0.076 0.039 0.092 0.020 0.078 0.059 0.31 0.022 0.037 0.056 0.026 0.095 0.012 0.013 0.0035

137+176+130 0 0 0 0.0091 0.034 0 0 0 0 0 0 0 0 0 0.00059

163+138 0.41 0.29 0.53 0.12 0.56 0.39 2.2 0.12 0.23 0.34 0.16 0.51 0.063 0.070 0.020

178+129 0.034 0.021 0.045 0 0.031 0.025 0.16 0.0078 0.015 0.012 0.023 0.067 0.0036 0 0

187+182 0.11 0.045 0.12 0.026 0.086 0.061 0.41 0.024 0.051 0.065 0.026 0.12 0.013 0.018 0.0045

183 0.075 0.038 0.10 0.019 0.066 0.037 0.27 0.017 0.035 0.036 0.025 0.084 0.009 0.0086 0.0029

185 0.016 0.0059 0.016 0.0054 0.016 0.0077 0.041 0 0.0059 0.0059 0.0043 0.016 0.0020 0.0021 0.00053

174 0.14 0.058 0.16 0.030 0.10 0.075 0.45 0.027 0.071 0.094 0.069 0.17 0.021 0.020 0.0069

177 0.090 0.041 0 0.022 0.070 0.046 0.34 0.017 0.047 0.15 0.10 0.096 0.011 0.012 0.0036

202+171+156 0.054 0.022 0.091 0.021 0.038 0.067 0.34 0.020 0.050 0.072 0.046 0.093 0.010 0.013 0.0040

180 0.27 0.15 0.34 0 0.41 0.19 1.3 0.069 0.17 0.22 0.11 0.36 0.043 0.049 0.0142

199 0.026 0.0056 0.016 0.0024 0.0076 0 0.033 0 0.0060 0.0045 0.0022 0.014 0.0013 0.0025 0.00073

170+190 0.12 0.071 0.17 0.032 0.13 0.086 0.55 0.Q28 0.058 0.095 0.037 0.14 0.016 0.021 0.0052

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.27 0.073 0.12 0.029 0.13 0.088 0.55 0.029 0.054 0.12 0.064 0.20 0.025 0.027 0.0054

203+196 0.26 0.088 0.16 0.042 0.14 0.10 0.61 0.032 0.076 0.14 0.060 0.22 0.028 0.030 0.012

195+208 0.084 0.013 0.036 0.0085 0.018 0.024 0.25 0.0069 0.015 0.028 0.013 0.045 0.008 0.0080 0.0041

194 0.12 0.034 0.077 0,017 0.062 0.042 0.31 oms 0.036 0.068 0.035 0.11 0.014 0.016 0.0046

206 0.12 0.035 0.035 0.0098 0.059 0.029 0.19 0.011 0.062 0.060 0.026 0.080 0.014 oms 0.0022

ToW PCBs 5.7 2.4 5.5 1.7 8.5 10 33 2.2 3.9 7.2 3.3 8.9 1.0 1.1 0.36

To.,,1 PCBs (wltb 8+5) 11 33 2.7 4.7 7.5 3.4 9.3 1.1 1.2 0.45

Homologue Group
2 0.49 0.57 0.52 0.79 0.28 0.17 0.44 0.050 0.071 0.094

3 0.47 0.23 0.48 0.27 1.5 2.6 4.3 0.33 0.58 1.5 0.61 1.6 0.17 0.18 0.063

4 0.95 0.31 0.89 0.40 2.3 3.6 8.6 0.71 1.1 2.1 0.95 2.4 0.25 0.25 0.090

5 1.4 0.49 1.2 0.41 1.9 1.7 6.7 0.32 0.68 1.3 0.50 1.3 0.15 0.22 0.063

6 1.1 0.65 1.4 0.32 1.4 1.1 6.4 0.38 0.65 1.0 0.47 1.5 0.18 0.21 0.060

7 0.85 0.43 0.96 0.13 0.90 0.53 3.6 0.19 0.45 0.67 0.40 1.1 0.12 0.13 0.038

8 0.82 0.24 0.51 0.12 0.40 0.33 2.1 0.11 0.24 0.44 0.22 0.67 0.087 0.096 0.031

9 0.12 0.035 0.035 0.0098 0.059 0.029 0.19 0,011 0.062 0.060 0.026 0.080 0.014 0.015 0.0022

Corresponding Laboratory Blank 4/27/99 4127/99 4/27/99 6121/99 6/21/99 6/21/99 6/21/99 7/13/99 7113/99 7113/99 8/19/99 9/14/99 9/14/99 11/3/99 11/3/99

VolDme of Preclp. (L) 24 67 10 10 9.1 8.32 3.80 17.38 3.00 1.94 8.64 2.10 20.40 37.21 37.72

Surrogate Recoveries (%)
#23 2% 1% 3% 1%

#65 80% 84% 70% 88% 89% 80% 81% 89% 80% 79% 81% 78% 83% 82% 76%

#166 85% 79% SS% 91% 87% 91 % 89% 91% 88% 82% 87% 86% 87% 86% 78%
,-.



C.3. Liberty Science Center PCBs In
Surrogate Corrected ConcentraUons (

PCB LS-Preclp LS-Preclp LS-Preclp LS-Preclp

Congener 1019199 11/2/99 11126f99 12110199

8+5 1.1 0.088 0.093 0.090

18 0.030 0.032 0.041 0.028

17+15 0.053 0.062 0.073 0

16+32 0.055 0.042 0.050 0.040

31 0.063 0.051 0.065 0.063

28 0.066 0.056 0.057 0.055

21+33+53 0.045 0.040 0.044 0.042

12 0.049 0.032 0.050 0.024

45 0.0050 0.0035 0.0045 0.0053

52+43 0.081 0.061 0.086 0.091

49 0.074 0.059 0.088 0.12

47+48 0.029 0.025 0.065 0.031

44 0.089 0.053 0.068 oms
37+42 0.063 0.036 0.032 0.026

41+71 0.035 0.029 0.040 0.035

64 0.024 0.017 0.018 0.015

40 0.011 0.0082 0.0079 0.0072

74 0.029 0.020 0.025 0.034

70+76 0.052 0.042 0.058 0.067

66+95 0.13 0.11 0.16 0.16

91 0.0056 0.0043 0.012 0.0069

56+60+89 0.050 0.047 0.058 0.052

92+84 0.083 0.048 0.088 0.055

101 0.059 0.054 0.084 0.10

83 0.016 0.0049 0.0076 0.0089

97 0.015 0.016 0.022 0.027

87+81 0.054 0.041 0.055 0.059

85+136 0.051 0.0088 0.013 0.013

110+77 0.085 0.086 0.12 0.11

82 0.017 0.016 0.023 0.015

151 0.030 0.022 0.028 0.044

135+144+147+124 0.024 0.021 0.031 0.040

149+123+107 0.071 0.061 0.11 0.13

118 0.065 0.064 0.097 0.11

146 0.052 0.038 0.036 O.Q3S

153+132 0.13 0.12 0.18 0.22

105 0.051 0.050 0.076 0.045

141 0.036 0.028 0.038 0.058

137+176+130 0.010 0.0058 0.020 0.014

163+138 0.15 0.15 0.23 0.27

178+129 0.026 0.016 0.042 0.035

187+182 0.050 0.037 0.051 0.086

183 0.032 0.022 0.032 0.052

185 0.0064 0.0041 0.0051 0.0081

174 0.061 0.048 0.056 0.10

177 0.032 0.027 0.031 0.050

202+171+156 0.029 0.026 0.037 0.041

180 0.084 0.10 0.13 0.21

199 0.0058 0 0.0054 0.0064

170+190 0.055 0.046 0.057 0.077

198 0 0 0 0

201 0.091 0.048 0.070 0.094

203+196 0.10 0.059 0.078 0.12

195+208 0.023 0.016 0.017 0.025
194 0.051 0.029 0.040 0.055

206 0.032 0.018 0.027 0.028

Total PCB. 2.8 2.2 3.1 3.4

Total PCBs (with 8+5) 3.9 2.3 3.2 3.5

Homologue Group
2 1.1 0.088 0.093 0.090

3 0.42 0.35 0.41 0.28

4 0.61 0.48 0.68 0.69

5 0.50 0.39 0.60 0.55
6 0.50 0.44 0.67 0.81

7 0.35 0.30 0.41 0.61

8 0.30 0.18 0.25 0.34

9 0.032 0.018 0.027 0.028

Corresponding Laboratory Blank 1113/99 1/4/00 114/00 316/00

Volume of Preclp. (L) 5.50 13.34 15.54 7.70

Surrogate Recoveries (0/0)
~23

~S 83% 81% 85% 80%

~166 81% 86% 89% 83%



C.Z. Liberty Scienee Center Gas Pbase PCBs (LS-PUF)
Surrogate Corrected Concentrations (pg/m1

day nigbt day nlgbt day nlgbt day night day night day night day

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF ,~

Congener 7/5/98 7/5/98 7/6/98 7/6/98 717/98 717/98 7/8198 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7111/98 -,-':;

8+5
18 154 126 75 270 49 60 49 89 74 273 43 43

17+15 92 91 68 172 33 38 32 47 43 190 32 21

16+32 220 153 97 280 64 67 60 107 95 307 69 50

31 242 178 79 300 76 67 62 133 ll8 323 98 56

28 160 137 48 162 39 36 33 63 64 192 49 27

21+33+53 128 101 43 161 34 30 30 67 61 185 48 25

22 164 86 68 142 59 42 38 93 70 214 85 48

45 45 53 25 49 19 21 19 31 28 72 19 20 "'"
52+43 182 180 104 135 60 64 54 74 80 174 52 38

49 92 87 36 66 28 31 24 37 32 73 25 18

47+48 89 84 28 62 24 28 22 39 37 75 31 28

44 ll4 104 57 91 33 36 30 50 45 121 37 28

37+42 75 62 16 55 12 12 16 15 22 37 12 9,6

41+71 74 62 33 49 27 28 18 25 21 61 22 13

64 40 36 18 30 12 12 10 17 15 43 14 9,8

40 29 18 15 19 11 n 7.6 9.2 8.5 25 8.9 5.9

74 48 44 24 31 32 24 16 34 27 41 34 18

70+76 93 91 49 64 57 55 29 60 50 86 62 33

66+95 304 320 181 181 146 141 101 147 145 261 144 84

91 33 34 19 21 14 12 12 18 24 34 14 12

56+60+89 67 44 33 34 32 28 18 31 29 56 34 17

92+84 60 52 76 34 28 33 22 30 25 113 31 20

101 92 110 62 46 32 31 29 38 44 72 34 23

83 5.7 7.0 6,4 3.6 4.0 3.6 2.7 4.3 3.7 15 3.9 2.7

97 17 20 14 9.5 6.6 6.2 6.1 7.9 9.2 17 6.0 4.2

87+81 37 36 32 20 16 15 13 20 21 38 16 II
85+136 39 36 10 17 6.8 4.9 II 5.8 18 15 8.5 4.3

110+77 90 86 71 45 34 33 30 42 45 81 35 23

82 4.9 4.6 6,7 3.5 4.5 3.6 2.3 4.0 2.9 6.9 3.9 2.1

151 19 19 9,7 6.7 4.1 3.5 4.0 6.4 7.2 12 8.9 4.1

135+144+147+124 21 19 II 7.6 4.6 4.0 4.4 7.1 8.2 14 9,4 3.8

149+123+107 45 42 27 18 13 12 II 15 20 35 22 II

118 32 37 37 17 0 0 12 0 0 41 4.8 0

146 7.1 0 3.8 2.8 3.0 1.9 1.4 0 3.2 6.3 3,4 1.1

153+132 42 39 28 18 15 13 12 17 21 35 24 II ".
105 7.8 7.7 9,4 5.1 0 0 3.2 0 6.1 12 0 0 V

141+179 13 11 8.3 4.8 4.1 3.6 2.8 5.0 6.4 12 7.7 4.0

137+176+130 2.0 2.7 1.6 1.3 0.86 0.74 0.87 0.97 1.5 2.1 1.4 0.85

163+138 41 0 29 18 17 14 12 17 22 34 25 II

178+129 13 9.8 7.5 6.7 3.8 4.1 3.3 4.6 6.7 9.1 7.9 4.3

187+182
183 6.8 5.2 3.2 2.2 1.3 1.2 1.4 1.6 3.5 4.6 3.9 1.3

185 0.35 0.83 0.61 0.33 0.33 0.26 0.21 0.34 0.62 I.l 0.72 0.26

174 8.5 6.0 4.9 2.7 2.2 1.8 1.8 2.6 4.2 7.8 5.3 1.9

177 5,4 3.8 3.6 1.9 2.0 1.6 1.4 2.2 3.0 4.8 3.9 1.5

202+171+156 2,4 2.1 1.9 1.1 0.79 0,46 0.74 0 1.8 2.7 1.5 0.58

180 9.6 7.1 5.5 3.7 3.0 2,4 2.2 3.1 6.3 7.9 7.1 2.3

199 0.51 0.51 0,46 0.23 0.24 0.13 0.11 0.21 0.51 0.62 0.41 0.18

170+190 2.3 1.5 1.9 0.96 1.1 0.82 0.73 0.88 1.6 2,4 2.2 0.61

198 0 0 0.079 0 0.066 0.032 0 0.042 0 0.039 0.10 0.056

201 2.8 2.2 2.5 1.3 1.2 I.l 0.84 1.2 3.8 3.3 2.5 I.l

203+196 3.1 2.3 2.5 1.6 1.4 1.1 0.98 1.3 3.8 3.1 2.9 1.0

195+208 0.35 0.22 0.30 0.064 0.100 0.10 O.ll 0.10 0.32 0.38 0.32 0.081

194 0 0.22 0 0,48 0 0 0 0 0.75 0 0 0

206 0.13 0.086 0,42 0.27 0.26 0.15 0.084 0.098 0.36 0.68 0.26 0.16

Total PCBs 3,080 2,660 1,600 2,680 1,070 1,040 876 1,430 1,400 3,450 1,220 756

Total PCBs (with 8+5)

Homologue Group
2 na na na na na na na na na na na na

3 1,240 934 494 1,540 366 352 320 616 549 1,720 435 279

4 1,180 1,120 604 813 479 474 349 555 519 1,090 484 312

5 419 430 344 223 145 142 144 171 199 443 157 102

6 191 133 ll9 78 61 52 48 69 90 150 101 47

7 50 38 30 20 15 14 12 17 28 41 34 13

8 9.2 7.6 7.7 4.9 3.8 3.0 2.8 2.9 II 10 7.7 3.0

9 0.13 0.086 0,42 0.27 0.26 0.15 0.084 0.098 0.36 0.68 0.26 0.16

Corresponding Laboratory Blank 7/30/98 7/17/98 7117/98 7/17/98 7/10/98 7/12198 7/18/98 7/10/98 7/18/98 7/18/98 7/12198 7/12198

Surrogate Recoveries (%)
#23

5 8T~T"~0>r"r,-----rOZVr,-----r0>r"r,-----r09""~Ir"~~96"1o-------'-4'r~rrO·~rr2""o/.
---

#166 91 % 98% 102% 102% 106% 107% 102% 108% 103% 103% 106% 104%



C.%. Liberty Science Center Gas Pha
Surrogate Corrected Concentrations

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener 1017198 10/10/98 10/13/98 10/19/98 10/%8/98 11/6/98 11/15/98 111%4198 1113/98 1%/1%/98 1%1%1/98 1%/30/98 1/8/99

8+5
18 54 52 III 284 52 44 39 186 84 112 10 59
17+15 29 31 50 179 27 19 18 109 48 68 6.6 36
16+32 69 54 99 322 51 35 32 197 80 122 9.9 68
31 99 39 56 280 32 23 35 157 43 91 8.2 41

%8 51 42 63 242 37 25 32 162 56 99 7.2 44
%1+33+53 46 27 48 219 29 18 24 132 42 76 4.9 35 .

n 76 0.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

45 0 24 39 71 0 IS 17 53 23 35 5.1 21
5%+43 62 40 59 164 31 25 31 liS 41 74 7.1 42

49 34 18 28 89 16 12 15 54 24 39 3.4 21

47+48 30 17 17 67 13 7.1 7.9 63 17 30 2.4 10

44 42 24 42 148 22 15 22 93 28 55 4.5 30

37+4% 22 21 29 153 15 12 20 69 18 42 3.2 22

41+71 34 17 24 81 14 8.9 IS 45 IS 32 2.0 13

64 16 9.7 15 58 8.8 6.2 10 34 9.9 19 1.4 9.0

40 10 6.0 9.3 33 5.5 4.8 6.6 17 4.7 9.8 0 5.8

74 25 7.1 II 41 6.2 4.4 8.0 26 6.8 15 1.1 6.8

70+76 29 11 21 74 11 8.9 15 47 13 29 1.8 15

66+95 111 40 65 180 33 29 41 124 39 81 5.8 44

91 20 12 27 0 8.8 8.0 7.0 24 8.2 18 1.2 11

56+60+89 27 12 22 64 9.1 7.9 IS 37 7.8 18 0.96 8.4

9%+84 26 18 40 84 16 15 17 60 13 39 2.6 23

101 32 17 32 67 14 14 16 48 14 33 1.9 19

83 2.3 1.7 2.6 0 0 1.0 1.3 4.3 1.2 3.5 0.19 1.6

97 6.3 4.0 6.4 18 2.3 2.4 3.6 11 3.2 7.9 0.52 4.2
87+81 15 8.4 18 38 6.0 7.1 8.7 27 0 16 0 9.3

85+136 8.9 6.2 11 20 3.6 4.5 6.4 20 5.0 12 0.55 5.8

110+77 30 16 26 72 9.7 12 16 52 11 32 1.2 16

8% 2.0 1.2 1.0 5.8 0.24 0.43 0.80 3.3 0.50 2.0 0.068 0.89

151 5.2 2.3 4.2 7.5 1.6 1.9 1.8 5.5 1.4 4.1 0.18 1.9

135+144+147+124 4.8 2.5 3.9 8.7 1.3 1.7 1.9 7.0 1.5 5.2 0.21 2.1

14!}+1%3+107 13 7.0 II 22 3.8 4.8 5.3 17 4.0 13 0.50 5.1

118 9.3 5.5 7.0 26 2.4 3.0 5.2 19 3.6 13 0.36 4.7

146 1.7 1.5 2.1 5.1 0.74 0.80 1.3 3.2 0.63 2.6 0 0.73

153+13% 12 7.5 11 26 3.5 4.6 5.7 20 3.4 13 0.32 4.0

105 3.2 1.7 2.3 12 0 0 4.8 12 0 5.5 0 0

141+179 3.6 1.4 2.5 5.4 0.80 1.2 1.4 3.9 0.74 2.8 0.062 0.77

137+176+130 0.42 0.78 0 0 0.32 0.42 0 0 0 0 0 0
163+138 13 7.3 9.4 30 2.6 4.0 6.0 24 3.0 14 0.30 2.8

178+119 4.0 1.7 2.8 5.0 0.65 1.1 1.4 4.1 0.43 2.4 0.016 0.38

187+18%
183 2.1 0.91 1.4 3.3 0.38 0.63 0.74 2.6 0.30 1.4 0 0.24

185 0.31 0.19 0.34 0.79 0.091 0.14 0.16 0.48 0 0.31 0 0.065

174 2.5 0.98 1.8 3.7 0.38 0.65 0.75 3.3 0.31 1.9 0.066 0.21

177 1.6 0.75 0.99 2.3 0.20 0.37 0.47 1.9 0.17 1.I 0.099 0.18

%0%+171+156 0.87 0.55 0.78 1.6 0.17 0.30 0.35 1.3 0.22 0.70 0.033 0.18

180 2.9 1.3 2.0 5.7 0.26 0.70 0.87 4.7 0.26 2.2 0.068 0.18

199 0.17 0.075 0.16 0.33 0.032 0.051 0.053 0.30 0.037 0.26 0 0

170+190 0.89 0.38 0.49 1.8 0.084 0.15 0.21 1.2 0.068 0.61 0.025 0

198 0 0 0 0 0 0 0 0 0 0 0 0

%01 1.2 0.50 0.94 2.7 0.079 0.25 0.31 1.4 0.10 0.82 0 0

%03+196 1.3 0.58 1.1 2.9 0.12 0.33 0.45 1.7 0.16 0.91 0 0
195+%08 0.086 0 0.043 0.20 0 0 0 0.084 0 0.066 0 0

194 0.21 0.069 0.085 0.38 0 0.021 0.032 0.12 0 0.17 0 0

%06 0.13 0.032 0.086 0.30 0 0.Q15 0.038 0.075 0 0.049 0 0

Total PCBs 1,100 622 1,040 3,230 492 412 517 2,110 677 1,300 97 644
Total PCBs (with 8+5)

Homologue Group
% na na na na na na na na na na na na
3 446 267 457 1,680 242 176 200 1,010 372 610 50 306

4 423 226 353 1,070 169 145 201 708 229 438 36 224

5 155 90 173 341 63 67 86 280 60 182 8.7 95
6 53 30 44 104 15 20 23 81 15 55 1.6 17
7 16 6.8 10 24 2.2 4.3 4.5 20 1.7 11 0.27 1.3
8 3.9 1.8 3.1 8.1 0.40 0.95 1.2 4.9 0.52 2.9 0.033 0.18
9 0.13 0.032 0.086 0.30 0 0.015 0.038 0.075 0 0.049 0 0
Corresponding Lahoratory Blank 10/21/98 1O/2I/98 1I/24/98 11/24/98 1l/24/98 118/99 I/5/99 I/5/99 I/5/99 118/99 118199 118199 1115/99

Surrogate Recoveries (O/D)
#13
#65 129% 91 % 95% 93% 98% 97% 87% 98% 108% 100% 111% 103%

-----

1000/0 91% 84% 95% 86% 8o-%--7T%--8oov,;---rOO-~02-ov,;---IOr~------gg-~----#166



C.l. Liberty Selenee Center Gas Ph.
Surrogate Corrected Concentrations

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener 1/17/99 111.6/99 1/4/99 2/13/99 2/22/99 3/3/99 3/12/99 311.1199 3/30/99 4/8/99 4/17/99 4/26/99 5/14/99 5/23/99

8+5 N/A

18 49 49 46 11 26 27 21 16 125 85 46 55 44

17+15 31 29 29 5.3 13 18 13 8.9 78 50 26 34 26

16+31 60 57 60 11 29 30 24 19 127 97 48 68 44

31 33 22 0 4.3 23 13 19 16 86 82 30 55 39

28 42 30 0 6.8 21 20 17 14 78 74 35 52 34

11+33+53 41 23 28 5.7 17 14 11 8.5 65 58 30 37 26

12 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

45 0 17 2.5 0 5.9 4.1 9.3 0 30 27 0 21 7.3

52+43 47 32 36 7.5 20 26 17 19 64 68 31 48 30

49 22 18 0 3.8 9.9 12 7.5 8.2 30 33 13 22 12

47+48 9.9 8.1 11 0.96 7.4 6.8 5.3 3.7 24 24 7.8 16 11

44 29 19 27 4.4 12 16 11 12 44 46 18 33 18

37+42 23 12 21 3.7 7.4 14 ·7.7 15 43 37 16 32 14

41+71 16 12 15 1.9 6.4 9.5 5.4 6.2 26 22 11 18 10

64 10 6.6 8.2 1.4 4.2 5.3 3.7 3.8 16 16 8.0 12 6.7

40 5.8 6.2 6.9 0.86 2.1 3.5 2.3 2.5 8.8 8.7 4.2 6.9 3.2

74 7.7 3.9 7.9 1.4 2.4 4.4 2.7 3.6 12 13 5.4 9.7 6.3

70+76 17 7.8 13 1.9 3.5 7.1 3.8 6.4 22 25 11 18 11

66+95 54 30 47 7.1 14 27 14 23 62 75 32 53 29

91 16 12 13 1.7 1.5 7.1 1.5 0 0 28 8.9 21 5.9

56+60+89 15 4.6 7.3 1.2 1.7 7.6 4.4 3.5 20 23 10 17 11

92+84 36 17 26 3.7 3.2 14 7.8 14 33 34 14 24 12

101 26 14 18 2.5 3.6 12 5.1 1\ 28 35 13 24 13

83 2.4 0.75 1.5 0.15 0.067 0.92 0.34 0.85 2.5 2.9 1.2 2.0 0.83

97 5.9 2.5 3.7 0.46 0.31 2.7 0.91 2.5 6.1 8.2 3.4 5.1 2.9

87+81 14 6.6 9.2 1.2 0 6.0 2.3 5.6 13 15 8.0 11 6.6

85+136 8.1 3.5 3.7 1.1 1.1 4.1 2.1 3.4 11 \4 5.2 8.8 3.6

110+77 22 8.7 17 2.1 1.2 11 3.9 10 23 33 14 21 9.8

82 0.83 0.17 0.99 0.11 0.058 0.74 0.22 0.65 0.92 2.0 0.69 1.2 0.76

151 2.5 1.1 2.4 0.31 0.24 1.7 0.70 1.8 3.2 5.7 1.8 3.7 1.7

135+144+147+114 3.1 0.84 2.2 0.32 0.13 1.9 0.62 1.9 3.5 6.4 2.2 3.9 2.0

149+123+107 8.0 2.7 6.4 0.92 0.46 5.5 1.8 5.1 8.2 15 5.5 10 4.7

118 6.6 1.8 5.1 0.61 0.20 4.2 1.0 4.0 6.4 12 4.6 8.0 4.4

146 1.3 0 0 0.045 0 0.91 0.\3 0.7\ 1.0 3.3 0.81 1.9 0.97

153+132 7.9 2.4 6.1 0.64 0.21 5.5 1.3 4.9 7.5 17 6.0 10 4.4

105 4.1 0 1.7 0 0.061 1.8 0 1.5 2.5 4.5 2.2 3.9 1.5

141+179 1.5 0.62 1.5 0.16 0 0.35 0.29 1.2 1.6 3.8 1.2 2.3 1.0

137+176+130 0 0.22 0 0 0.12 0.18 0 0 0 0 0 0 0

163+138 7.0 1.4 5.4 0.51 0 5.8 0.98 5.1 6.9 18 6.1 11 4.2

178+129 1.5 0.30 1.4 0.19 0.14 1.3 0.34 1.2 1.3 3.8 1.1 2.3 0.75

187+181
183 0.74 0.17 0.64 0.065 0 0.68 0.13 0.60 0.83 2.3 0.66 1.4 0.51

185 0.19 0 0 0.019 0 0.15 0.045 0.15 0.16 0.47 0.\5 0.30 0.11

174 0.88 0.14 0.69 0.089 0 0.90 0.16 0.77 0.93 2.9 0.89 1.8 0.46

177 0.57 0.10 0 0 0 0 0 0 0.57 1.7 0.50 1.1 0.30

202+171+156 0.64 0 0.29 0.060 0.060 0.38 0.12 0.35 0.56 1.6 0.58 1.1 0.19

180 0.92 0 0.62 0.10 0.059 1.2 0.16 0.96 l.l 4.0 1.1 2.5 0.53

199 0.096 0 0.10 0 0 0.076 0 0.063 0.071 0.25 0.068 0.15 0

170+190 0.34 0.082 0 0.034 0.021 0.42 0.12 0 0.39 1.2 0.32 0.73 0.086

198 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.33 0.040 0.21 0 0.034 0.41 0.059 0 0.26 1.4 0.34 0.80 0.18

203+196 0.42 0.11 0.29 0 0.041 0.52 0.044 0.44 0.36 1.6 0.41 0.94 0.37

195+108 0.028 0 0.012 0 0 0.041 0 0.024 0.060 0.12 0.026 0.18 0

194 0.049 0 0.034 0 0 0.059 0 0.052 0.048 0.20 0.052 0.12 0

206 0.019 0 0.019 0 0 0.D15 0 0 0.016 0.11 0.D18 0.052 0

Total PCB. 693 464 501 97 240 359 232 270 1,130 1,150 489 797 466

Total PCBs (with 8+5)

Homologue Group
2 na n. na na na na na na na na na na n.

3 278 222 190 47 137 136 113 97 604 484 23\ 332 227

4 235 \64 \82 32 90 129 87 93 359 380 152 276 155

5 141 67 101 14 11 65 25 54 126 189 75 131 62

6 31 9.3 24 2.9 1.2 22 5.9 21 32 69 24 43 19

7 5.8 0.80 4.0 0.56 0.22 5.0 1.0 4.2 6.0 \8 5.1 12 3.1

8 1.6 0.15 0.94 0.060 0.13 1.5 0.22 0.93 1.4 5.3 1.5 3.2 0.74

9 0.019 0 0.019 0 0 0.D15 0 0 0.016 0.11 0.0\8 0.052 0

Corresponding Laboratory Blank 2/24/99 2124/99 2/24/99 2124/99 3/8/99 4/l4/99 4/14/99 4/14/99 4/14/99 6/l5/99 36326 36326 6/15/99 7/12199

Surrogate Recoveries (%)
#Z3
tlfj5 100% 110% 102% 102% 94% 94% 97% 81% 105% 98% 106% 92% 98%

#166 92% 95% 96% 96% 92% 93% 93% 82% 96% 98% 98% 92% 97%



C.2. Liberty Science Center Ga. Pha
Surrogate Corrected Concentrations

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener 6/1/99 6/10/99 6/19/99 6/28/99 7n199 7/16/99 7/25/99 813/99 8/30/99 9/8199 9/15/99 91Z7/99 10/9/99 101Zl/99

8+5 187 N/A "t:l/A 436 353 188 68 638 115 284 190 134 432 208

18 104 294 161 184 72 311 103 163 228 59 207 84

17+15 98 207 256 222 231 392 662 1134 299 158 413 126

16+32 130 343 144 229 109 250 103 151 247 62 193 84

31 128 353 149 259 121 263 108 158 271 63 158 66

28 92 255 108 173 120 175 81 102 189 57 128 55

21+33+53 81 233 92 160 79 148 52 83 135 38 97 42

Z2 64 170 62 130 83 76 39 57 104 30 67 31

45 II 31 12 22 18 20 9.9 13 25 6.4 14 7.4

52+43 126 195 109 162 131 160 84 109 188 56 97 47

49 85 110 56 80 63 83 45 64 94 29 50 25

47+48 34 69 33 48 37 50 28 34 50 18 31 15

44 84 144 73 114 91 104 53 73 139 38 65 33

37+42 31 73 32 57 43 37 25 33 47 22 30 15·

41+71 46 89 a 70 45 60 34 39 73 22 37 14

64 20 41 29 31 28 24 15 19 32 12 17 9.5

40 II 18 a 15 12 a a 0 0 5.5 0 3.7

74 16 27 17 23 20 22 13 15 29 8.7 13 6.3

70+76 37 55 34 45 42 43 26 29 60 17 25 12

66+95 117 158 103 146 139 130 104 91 190 55 73 39

91 11 11 7.5 11 10 8.7 8.4 6.9 13 4.9 5.5 2.9

56+60+89 30 44 26 40 34 29 23 25 44 16 20 10

92+84 65 63 47 78 60 54 53 68 91 29 37 19

101 45 51 45 51 55 53 43 43 78 22 28 16

83 2.3 2.7 1.2 2.2 2.1 1.9 1.5 3.6 1.7 1.0 0.92 0.56

97 8.2 II 8.4 10 11 9.3 7.3 9.5 15 5.0 4.9 2.9

87+81 26 30 23 33 29 24 22 48 48 13 15 7.7

85+136 6.9 7.4 7.9 12 12 10 13 8.9 18 3.5 4.7 3.0

110+77 44 54 37 56 53 41 35 38 66 22 24 13

82 5.2 7.0 3.1 6.1 5.0 2.3 0.87 3.8 5.0 2.2 2.1 0.88

151 9.4 12 9.1 9.7 14 9.7 3.7 9.2 14 4.1 4.4 2.7

135+144+147+124 9.4 12 35 9.1 12 8.5 8.4 8.0 14 4.3 4.2 2.3

149+123+107 32 40 24 35 39 28 26 27 45 13 13 6.5 .

118 22 31 15 26 22 18 12 20 34 11 10 4.1

146 3.4 6.3 6.8 5.1 7.7 4.7 5.5 7.2 7.5 3.5 4.0 2.8

153+132 34 41 25 36 38 26 23 26 38 13 14 6.1

105 10 11 5.1 12 8.2 4.3 3.7 6.6 9.9 4.0 3.7 1.4

141+179 7.1 2.9 6.9 8.4 10 7.4 6.5 6.2 9.9 3.0 3.4 1.7

137+176+130 1.8 1.9 2.1 2.9 3.0 2.7 2.0 2.8 4.7 1.0 1.1 0.42

163+138 31 40 25 38 39 30 23 29 44 14 14 5.7

178+129 5.0 3.5 4.4 4.9 5.1 0 3.8 5.8 4.9 2.0 0 0.82

187+182 6.3 8.7 7.2 8.1 9.3 6.9 5.5 6.2 8.8 2.7 2.9 1.0

183 0 4.9 4.2 4.4 5.3 4.0 3.1 3.4 5.2 1.6 1.7 0.76

185 0.65 0.73 0.71 0.70 0.89 0.69 0.57 0.57 0.84 0.26 0.28 0.13

174 5.2 6.2 5.1 6.4 .7.4 5.4 4.7 4.2 6.9 2.0 2.3 1.0

177 3.7 4.0 3.0 4.3 4.5 3.3 2.7 2.7 4.3 1.4 1.4 0.57

202+171+156 3.5 2.4 1.9 4.7 3.8 3.4 2.1 3.7 5.2 1.5 0.91 0.38

180 8.1 11 7.3 10 11 7.3 5.5 5.9 9.5 2.9 2.8 0.92

199 0.48 0.78 0.57 0.76 0.68 0.46 0.36 0.52 0.65 0.22 0.20 0.065

170+190 2.7 3.6 2.1 2.9 3.1 2.2 1.4 1.8 2.4 0.90 0.87 0.22

198 0

201 3.9 6.9 3.8 6.6 4.6 3.0 2.0 4.0 3.8 1.3 1.4 0.39

203+196 3.9 7.1 3.9 6.5 4.7 3.1 2.0 4.2 4.1 1.4 1.4 0.42

195+208 0.34 1.2 0.63 1.0 0.78 0.52 0.49 0.75 0.68 0.27 0.28 0.084

194 0.81 1.5 0.65 1.0 0.83 0.51 0.22 0.73 0.71 0.25 0.20 0.05

206 0.48 1.2 0.49 0.79 0.50 0.26 0.27 0.78 0.46 0.16 0.12 0.020

Total PCB. 1762 3406 1876 2716 2010 2761 1939 2809 3059 963 1944 830

Total PCBs (with 8-t5) 1949 3842 2229 2904 2078 3399 2054 3094 3249 1097 2376 1038

Homologue Group
2 187 436 353 188 68 638 115 284 190 134 432 208

3 728 1928 1003 1415 859 1651 1173 1882 1520 488 1292 503

4 507 836 492 660 520 601 335 425 741 228 376 186

5 375 435 200 448 411 362 303 354 576 178 213 112

6 141 170 135 164 182 132 114 129 203 62 66 32

7 29 39 34 39 43 28 26 29 40 13 11 5.3

8 16 23 12 23 18 13 8.6 16 18 5.8 5.2 1.6

9 0 1.2 0.49 0.79 0.50 0.26 0.27 0.78 0.46 0.16 0.12 0.020

Corresponding Laboratory Blank 7/12/99 7/12/99 7/27/99 7127/99 8/16199 8/16199 9n199 9/29199 1014199 1014/99 10125/99 10/25/99 11122/99

Surrogate Recoveries (0/0)
#23
#65 111% 100% 93% 86% 85% 80% 60% 81% 78% 90% 86% 83%

#166
-------- ------g}%-- ---------------

83% 79% 82% 79%--67%--8-0-%--81-~8"2-%---8r~7g-o~----91 %



C.2. Liberty Selenee Center Gas Ph.
Surrogate Corrected Concentrations

PCB LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Congener 1112199 11114199 11126199. 1218199 12120199

8+5 65 99 70

18 36 43 46 71 45

17+15 169 27 81 42 26

16+32 42 46 50 91 55

31 36 36 51 59 41

28 37 38 47 55 44

21+33+53 23 29 30 43 29

22 19 23 23 33 25

45 9.3 4.7 17 10 6.4

52+43 42 32 60 53 50

49 24 18 41 29 35

47+48 12 11 19 14 13

44 28 23 38 33 31

37+42 15 13 20 18 17

41+71 17 11 24 14 14

64 8.8 8.3 10 11 10

40 4.3 3.6 4.6 3.6 5.4

74 6.5 5.7 9.4 7.4 8.8

70+76 12 11 18 14 16

66+95 44 33 64 40 49

91 3.2 3.1 5.1 2.7 4.9

56+60+89 12 9.6 16 12 12

92+84 26 16 39 20 26

101 19 14 27 15 21

83 0.77 0.94 1.5 1.8 1.0

97 4.2 3.0 5.6 3.1 4.9

87+81 9.7 7.5 12 0 11

85+136 2.4 2.3 4.9 4.2 3.6

110+77 19 13 25 12 20

8% L7 1.0 2.2 0.87 1.9

151 3.4 2.7 4.5 1.9 3.9

135+144+147+124 3.2 2.4 4.6 1.7 3.9

149+123+107 9.5 6.6 14 4.4 9.0

118 7.5 4.8 10 3.3 6.8

146 2.8 2.8 3.8 2.0 3.7

153+132 9.2 7.1 14 5.3 10

105 3.0 1.8 3.2 1.1 3.9

141+179 2.2 1.9 3.4 1.5 2.9

137+176+130 0.48 0.53 1.0 0.41 0.66

163+138 9.9 6.8 15 3.7 11

178+129 1.1 0.62 1.4 0 0.43

187+182 1.6 1.5 2.7 1.4 2.6

183 1.1 0.94 1.6 0.76 1.6

185 0.10 0.16 0.26 0.085 0.28

174 2.0 1.2 2.2 1.1 4.6

177 0.91 0.70 1.4 1.4 0.96

202+171+156 0.81 0.60 1.3 0.86 0.88

180 1.9 1.2 2.7 1.8 1.8

199 0.12 0.10 0.23 0.30 0

170+190 0.69 0.34 0.83 0.48 0.95

198
201 0.96 0.56 1.2 0.77 1.8

203+196 1.0 0.59 1.2 1.1 1.2

195+208 0.23 0.11 0.23 0 0.00

194 0.23 0.074 0.20 0.12 1.2

206 0.17 0.13 0.12 0 0.36

Total PCBs 747 533 882 750 702

Total PCBs (with 8+5) 812 632 952

Homologue Group
2 65 99 70
3 377 255 348 414 281

4 180 140 262 241 251

5 144 103 203 64 106

6 45 35 68 21 45

7 8.7 6.3 12 7.1 13.3
8 4.0 2,4 5,2 3.1 5,2

9 0.17 0.13 0.12 0 0.36
Corresponding Laboratory Blank 11122199

Surrogate Recoveries (0/0)
#23
#65 87% 89% 86%

--------

#166 82% 84% 85%



C.3. Liberty Science Center PCBs In Predpiladon (LS.Predp)

Surrogate Corrected Concentrations (ngIL)

PCB LS-Preclp LS-Preclp LS-Predp LS-Predp LS-Preclp LS-Predp LS.Predp LS-Predp LS-Predp LS·Preclp LS-Predp LS·Predp LS.Predp LS-Predp LS-Predp

Congener 1/8/99 1126/99 1/13/99 3/3/99 311.1/99 4/8/99 4/26/99 5/14/99 6/1/99 6/19/99 7/7/99 7/25/99 8/11/99 8/30/99 9/15/99

8+5 0.49 0.57 0.52 0.79 0.28 0.17 0.44 0.050 0.071 0.094

18 0.058 0.052 0.057 0.051 0.16 0.25 0.28 0.040 0.064 0.084 0.077 0.17 0.021 0.019 0.0087

17+15 0.038 0.D18 0.030 0.027 0.10 0 0.27 0 0 0 0 0 0 0 0

16+32 0.078 0.040 0.083 0.058 0.28 0.37 0.44 0.051 0.093 0.29 0.093 0.21 0.030 0.029 0.0084

31 0.079 0.026 0.065 0.042 0.28 0.49 0.84 0.060 0.11 0.26 0.13 0.30 0.033 0.033 0.012

28 0.083 0.043 0.11 0.039 0.28 0.41 0.70 0.050 0.10 0.27 0.11 0.31 0.031 0.030 0.012

21+33+53 0.058 0.019 0.073 0.031 0.21 0.41 0.58 0.049 0.075 0.22 0.086 0.25 0.024 0.025 0.0088

22 0 0 0 0 0 0.39 0.62 0.040 0.073 0.19 0.065 0.22 0.019 0.022 0.0058

45 0 0 0 0.020 0.070 0.068 0.092 0.0081 0.0092 0.023 0.012 0.031 0.0029 0.0029 0.00088

52+43 0.12 0 0.15 0.093 0.32 0.40 0.84 0.082 0.14 0.27 0.13 0.29 0.033 0.035 0.013

49 0.040 0.0096 0.028 0.021 0.13 0.24 0.63 0.044 0.20 0.33 0.18 0.33 0.032 0.026 0.010

47+48 0.023 0.0087 0.013 0.Q\5 0.11 0.16 0.36 0.049 0.065 0.063 0.050 0.12 0.012 0.0088 0.0045

44 0.13 0.053 0.088 0.050 0.24 0.41 0.86 0.069 0.11 0.23 0.11 0.28 0.027 0.036 0.011

37+42 0.073 0.032 0.062 0.027 0.18 0.29 0.61 0.034 0.069 0.14 0.052 0.14 0.013 0.017 0.0071

41+71 0.050 0.018 0.056 0.015 0.12 0.33 0.63 0.031 0.051 0.13 0.054 0.14 0.017 0.017 0.0051

64 0.036 0.015 0.037 0.011 0.094 0.15 0.25 0.016 0.037 0.069 0.032 0.088 0.0085 0.0087 0.0034

40 0.026 0.0052 0.013 0 0.057 0.092 0.15 0.014 0.018 0.033 0.010 0.032 0.0053 0.0034 0.0012

74 0.044 0.016 0.047 0.015 0.11 0.19 0.51 0.Q28 0.051 0.10 0.044 0.12 0.012 0.010 0.0041

70+76 0.100 0.036 0.089 0.036 0.22 0.35 0.93 0.052 0.089 0.19 0.075 0.22 0.024 0.022 0.0087

66+95 0.28 0.10 0.26 0.097 0.54 0.78 2.2 0.25 0.22 0.48 0.19 0.55 0.059 0.058 0.021

91 0.047 0 0 0.047 0.063 0.054 0.15 0 0 0.035 0.0062 0.040 0 0.0023 0.00093

56+60+89 0.11 0.045 0.11 0.022 0.28 0.45 1.2 0.072 0.082 0.19 0.068 0.21 0.020 0.021 0.0069

91+84 0.17 0.047 0.11 0.l3 0.25 0.25 0.92 0.046 0.093 0.17 0.063 0.16 0.024 0.032 0.0075

101 0.18 0.077 0.16 0.025 0.24 0.20 0.72 0.045 0.10 0.21 0.080 0.24 0.030 0.027 0.010

83 0.016 0.0081 0.017 0.0050 0.023 0.030 0.12 0.010 0.0058 0.011 0.051 0.019 0.0041 0.0025 0.0023

97 0.054 0.019 0.046 0.014 0.076 0.074 0.23 0 0.026 0.057 0.022 0.067 0.0082 0.010 0.0026

87+81 0.15 0.055 0.12 0.034 0.17 0.15 0.56 0.031 0.070 0.13 0.061 0.15 0.QI5 0.020 0.0067

85+136 0.080 0.037 0.083 0.021 0.13 0.023 0.18 0.0076 0.0056 0.010 0.0034 0.011 0.0010 0.0074 0.00079

110+77 0.29 0.12 0.23 0.069 0.38 0.36 1.3 0.076 0.14 0.28 0.10 0.30 0.034 0.048 0.013

82 0.028 0.012 0.019 0 0.053 0.066 0.24 0.014 0.021 0.044 0.018 0.040 0.0050 0.0069 0.0021

151 0.043 0.019 0.067 0.012 0.049 0.039 0.23 0.022 0.031 0.046 0.035 0.077 0.0096 0.010 0.0041

135+144+147+124 0.071 0.030 0.088 0.018 0.081 0.057 0.30 0.016 0.032 0.048 0.025 0.080 0.0093 0.010 0.0033

149+123+107 0.17 0.090 0.23 0.061 0.19 0.22 1.0 0.050 0.10 0.17 0.071 0.26 0.029 0.037 0.0087

118 0.22 0.12 0.21 0.063 0.26 0.26 1.2 0.052 0.12 0.21 0.096 0.28 0.032 0.036 0.011

146 0.049 0.026 0.076 0.012 0.066 0.055 0.38 0.052 0.056 0.065 0.032 0.090 0.QI5 0.018 0.0053

153+132 0.26 0.16 0.34 0.070 0.34 0.31 1.9 0.098 0.16 0.23 0.12 0.43 0.046 0.055 0.015

105 0.16 0 0.23 0 0.30 0.22 1.1 0.042 0.11 0.12 0 0 0 0.025 0.0072

141 0.076 0.039 0.092 0.020 0.078 0.059 0.31 0.022 0.037 0.056 0.026 0.095 0.012 0.013 0.0035

137+176+130 0 0 0 0.0091 0.034 0 0 0 0 0 0 0 0 0 0.00059

163+138 0.41 0.29 0.53 0.12 0.56 0.39 2.2 0.12 0.23 0.34 0.16 0.51 0.063 0.070 0.020

178+129 0.034 0.021 0.045 0 0.031 0.Q25 0.16 0.0078 0.015 0.012 0.023 0.067 0.0036 0 0

187+182 0.11 0.045 0.12 0.026 0.086 0.061 0.41 0.024 0.051 0.065 0.026 0.12 0.013 0.018 0.0045

183 0.075 0.038 0.10 0.019 0.066 0.037 0.27 0.017 0.035 0.036 0.025 0.084 0.009 0.0086 0.0029

185 0.016 0.0059 0.016 0.0054 0.016 0.0077 0.041 0 0.0059 0.0059 0.0043 0.016 0.0020 0.0021 0.00053

174 0.14 0.058 0.16 0.030 0.10 0.075 0.45 0.027 0.071 0.094 0.069 0.17 0.021 0.020 0.0069

177 0.090 0.041 0 0.022 0.070 0.046 0.34 0.017 0.047 0.15 0.10 0.096 0.011 0.012 0.0036

202+171+156 0.054 0.022 0.091 0.021 0.038 0.067 0.34 0.020 0.050 0.072 0.046 0.093 0.010 0.013 0.0040

]80 0.27 0.15 0.34 0 0.41 0.19 1.3 0.069 0.17 0.22 0.11 0.36 0.043 0.049 0.0142

199 0.026 0.0056 0.016 0.0024 0.0076 0 0.033 0 0.0060 0.0045 0.0022 0.014 0.0013 0.0025 0.00073

170+190 0.12 0.071 0.17 0.032 0.13 0.086 0.55 0.028 0.058 0.095 0.037 0.14 0.016 0.021 0.0052

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0.27 0.073 0.12 0.029 0.13 0.088 0.55 0.029 0.054 0.12 0.064 0.20 0.025 0.027 0.0054

203+196 0.26 0.088 0.16 0.042 0.14 0.10 0.61 0.032 0.076 0.14 0.060 0.22 0.028 0.030 0.012

195+208 0.084 0.013 0.036 0.0085 0.018 0.024 0.25 0.0069 0.015 0.028 0.013 0.045 U.008 0.0080 0.0041

194 0.12 0.034 0.077 0.017 0.062 0.042 0.31 0.015 0.036 0.068 0.035 0.11 0.014 0.016 0.0046

206 0.12 0.035 0.035 0.0098 0.059 0.029 0.19 0.011 0.062 0.060 0.026 0.080 0.014 0.015 0.0022

TolalPCBs 5.7 2.4 5.5 1.7 8.5 10 33 2.2 3.9 7.2 3.3 8.9 1.0 1.1 0.36

Total PCBs (with 8+5) II 33 2.7 4.7 7.5 3.4 9.3 1.1 1.2 0.45

Homologue Group
2 0.49 0.57 0.52 0.79 0.28 0.17 0.44 0.050 0.071 0.094

3 0.47 0.23 0.48 0.27 1.5 2.6 4.3 0.33 0.58 1.5 0.61 1.6 0.17 0.18 0.063

4 0.95 0.31 0.89 0.40 2.3 3.6 8.6 0.71 1.1 2.1 0.95 2.4 0.25 0.25 0.090

5 1.4 0.49 1.2 0.41 1.9 1.7 6.7 0.32 0.68 1.3 0.50 1.3 0.15 0.22 0.063

6 1.1 0.65 1.4 0.32 1.4 1.1 6.4 0.38 0.65 1.0 0.47 1.5 0.18 0.21 0.060

7 0.85 0.43 0.96 0.13 0.90 0.53 3.6 0.19 0.45 0.67 0.40 1.1 0.12 0.13 0.038

8 0.82 0.24 0.51 0.12 0.40 0.33 2.1 0.11 0.24 0.44 0.22 0.67 0.087 0.096 0.031

9 0.12 0.035 0.035 0.0098 0.059 0.029 0.19 0.011 0.062 0.060 0.026 0.080 0.014 0.QI5 0.0022

Corresponding Laboratory Blank 4/27/99 4/27/99 4/27/99 6/21/99 6/21/99 6/21/99 6/21/99 7/13/99 7/13/99 7/13/99 8/19/99 9/14/99 9/14/99 11/3/99 1113/99

Volume 01 Preclp. (L) 24 67 10 10 9.1 8.32 3.80 17.38 3.00 1.94 8.64 2.10 20.40 37.21 37.72

Surrogate Recoveries (%)
#13 2% 1% 3% 1%

#65 80% 84% 70% 88% 89% 80% 81 % 89% 80% 79% 81% 78% 83% 82% 76%

#166 85% 79% SS% 91% 87% 91 % 89% 91% 88% 82% 87% 86% 87% 86% 78%



C.3. Liberty Sdence Center PCBs in
Surrogate Corrected Concentrations (

PCB LS-Preclp LS-Pretip LS-Pretip LS-Precip
Congener 1019199 11/2/99 11/26/99 12/20199

8+5 1.1 0.088 0.093 0.090

18 0.030 0.032 0.041 0.028

17+15 0.053 0.062 0.073 0

16+32 0.055 0.042 0.050 0.040

31 0.063 0.051 0.065 0.063

28 0.066 0.056 0.057 0.055

21+33+53 0.045 0.040 0.044 0.042

22 0.049 0.032 0.050 0.024

45 0.0050 0.0035 0.0045 0.0053

52+43 0.081 0.061 0.086 0.091

49 0.074 0.059 0.088 0.12

47+48 0.029 0.025 0.065 0.031

44 0.089 0.053 0.068 0.D75

37+42 0.063 0.036 0.032 0.026

41+71 0.035 0.029 0.040 0.035

64 0.024 0.017 0.018 0.015

40 0.011 0.0082 0.0079 0.0072

74 0.029 0.020 0.025 0.034

70<-76 0.052 0.042 0.058 0.067

66+95 0.13 0.11 0.16 0.16

91 0.0056 0.0043 0.012 0.0069

56-Hi0<-89 0.050 0.047 0.058 0.052

92+84 0.083 0.048 0.088 0.055

101 0.059 0.054 0.084 0.10

83 0.016 0.0049 0.0076 0.0089

97 0.015 0.016 0.022 0.027

87+81 0.054 0.041 0.055 0.059

85+136 0.051 0.0088 0.013 0.013

110<-77 0.085 0.086 0.12 0.11

82 0.017 0.016 0.023 0.015 r'
151 0.030 0.022 0.028 0.044 '-,
135+144+147+124 0.024 0.021 0.031 0.040

149+123+107 0.071 0.061 0.11 0.13

118 0.065 0.064 0.097 0.11

146 0.052 0.D38 0.036 0.035

1!3+132 0.13 0.12 0.18 0.22

105 0.051 0.050 0.076 0.045

141 0.036 0.028 0.038 0.058
137+176+130 0.010 0.0058 0.020 0.014

163+138 0.15 0.15 0.23 0.27 r,
178+129 0.026 0.016 0.042 0.035 ,,---,
187+182 0.050 0.037 0.051 0.086

183 0.032 0.022 0.032 0.052

185 0.0064 0.0041 0.0051 0.0081

174 0.061 0.048 0.056 0.10

177 0.032 0.027 0.031 0.050

202+171+156 0.029 0.026 0.037 0.041

180 0.084 0.10 0.13 0.21

199 0.0058 0 0.0054 0.0064

170<-190 0.055 0.046 0.057 0.077

198 0 0 0 0

201 0.091 0.048 0.070 0.094

203+196 0.10 0.059 0.078 0.12

195+208 0.023 0.016 0.017 0.025

194 0.051 0.029 0.040 0.055

206 0.032 0.018 0.027 0.028

Total PCBs 2.8 2.2 3.1 3.4

Total PCBs (with 8+5) 3.9 2.3 3.2 3.5

Homologue Group
2 1.1 0.088 0.093 0.090
3 0.42 0.35 0.41 0.28

4 0.61 0.48 0.68 0.69

5 0.50 0.39 0.60 0.55

6 0.50 0.44 0.67 0,81

7 0.35 0.30 0.41 0.61
8 0.30 0.18 0.25 0,34

9 0.032 0.018 0.027 0.028
Corresp'onding Laboratory BI:mk 11/3/99 114/00 114/00 3/6100

Volume .fPretip. (L) 5.50 13.34 15.54 7.70

Surrogate Recoverips (OJ.)
#23
/1(;5 83% 81 % 85% 80%

#166 81 % 86% 89% 83%

--- ----- --- -- --------------- ----------------



D.1. Lower Hudson River Estuary Particulate Phase PCBs (Rartian Bay: RB-QFF)(New York Harbor: NH-QFF)

Surrogate Corrected Concentrations (pglm')
day day day morning afternoon

PCB RB-QFF RB-QFF RB-QFF NH-QFF NH-QFF
Congener 7/5/98 7/6198 7n/98 7110198 7/10/98

18 0.48 0.38 0.70 3.0 2.6

17+15 0.38 0.25 0.21 0.52 0.83

16+32 0.61 0.48 0.53 2.1 II

31 1.I 0.31 0.65 4.0 0

28 0.25 0.34 0.11 1.1 0

21+33+53 0.33 0.71 0 3.3 10

22 1.8 2.9 1.3 2.9 14

45 0.20 0.35 0 1.2 0

52+43 0.95 1.0 0.90 2.8 4.4

49 0.77 0.45 0.29 I.1 2.2

47+48 0.27 0 0 0.58 0

44 0.27 0.94 0.95 1.1 2.4

37+42 0.39 0 0.25 0.67 1.4

41+71 0.74 0 0.22 1.7 3.2

64 0.31 0.39 0.15 0.44 0.92

40 0.31 0.40 0.23 0 2.0

74 0.13 0.66 0 1.4 2.0

70+76 0.061 0 0.37 2.4 3.5

66+95 1.7 2.2 1.7 5.3 9.3

91 0.18 0.084 0.051 0 0

56+60+89 0.14 0.29 0 2.7 3.9

92+84 0.41 0.22 0.17 1.9 1.8

101 0.80 0.44 0.53 2.2 3.3

83 0.15 0 0.022 0.13 0.11

97 0.30 0.12 0.013 0.71 0.77

87+81 0.43 0.26 0.29 0.95 1.2

85+136 0.039 0,038 0.052 0.37 0

110+77 0.92 0.37 0.22 3.2 4.3

82 0.061 0.049 0.029 0.36 0.47

151 0.15 0.054 0.084 0.34 0.38

135+144+147+124 0.18 0.050 0.12 0.66 0.54

149+113+107 0.58 0.27 0.40 1.7 1.7

118 0.53 0.19 0 0 0

146 0.079 0 0 0 0

153+132 0.85 0.30 0.24 2.3 2.5

105 0.17 0.11 0 0 0

141 0.15 0.050 0.056 0.60 0.40

137+176+130 0 0 0.49 0 0.45

163+138 1.1 0.61 0.24 4.4 4.2

178+129 0.15 0.059 0 0.21 0

187+182 0.35 0.24 0 0.73 0.85

183 0.21 0.072 0.028 0.39 0.29

185 0 0 0 0.082 0

174 0.22 0.069 0.024 0.66 0.63

177 0.11 0 0 0.50 0.53

202+171+156 0 0 0 0.16 0.23

180 0.66 0 0.14 1.9 1.8

199 0.0063 0 0 0.072 0.095

170+190 0.30 0.056 0.17 0.76 1.2

198 0 0.011 0 0 0

201 0.40 0.10 0.067 1.6 1.3

203+196 0.47 0.084 0.048 1.4 1.2

195+208 0.16 0.049 0.046 0.22 0.26

194 0.20 0.078 0 0.54 0.74

206 0.19 0.074 0 0.53 0.57

Total PCBs 22 16 12 68 106

Homologue Group
3 5.3 5.3 3.8 18 41

4 5.8 6.7 4.8 21 34

5 4.0 1.9 1.4 9.9 12

6 3.1 1.3 1.6 10 10

7 2.0 0.50 0.36 5.3 5.3

8 1.2 0.33 0.16 4.0 3.8

9 0.19 0.074 0 0.53 0.57

Corresponding Laboratory Blank 8/6/98 7/17/98 7/24/98 7/19/98 7/19/98

Total Suspended Particulate (J1g1m') 49.9 56.2 59.6 107 122

Surrogate Recoveries (%)
#65 82% 93% 97% 94% 89%
166------------- -95-%--1-0&--%---1-1-1-0/___108-0/1)-----1-02-%



D.l. Lower Hudson River Estuary Gas Phase PCBs (Raritan Iiay: RB-PUF)(New York Harhor: NH-PUF)
Surrogate Corrected Concentrations (pglm')

day day day morning afternoon
PCB RB-PUF RB-PUF RB-PUF NH-PUF NH-PUF
Congener 7/5/98 7/6198 7/7/98 7/10/98 7/10/98

18 88 49 36 218 291

17+15 64 31 25 151 203

16+31 127 60 37 251 322

31 135 57 30 276 360

28 75 35 23 168 218

11+33+53 80 25 11 143 193

12 128 43 29 131 187

45 30 26 16 43 54

51+43 108 58 27 164 205

49 55 31 14 86 110

47+48 51 30 12 98 118

44 65 32 18 110 137

37+42 37 20 10 74 83

41+71 54 23 12 76 94

64 23 12 7.1 38 48

40 20 11 5.5 24 34

74 73 14 10.0 46 58

70+76 91 14 9.5 75 88

66+95 201 48 41 208 244

91 21 13 5.8 37 37

56+60+89 44 15 7.0 47 57

91+84 70 20 25 42 47

101 39 18 9.7 49 55

83 6.1 1.5 2.0 4.7 5.0

97 7.9 3.8 2.0 12 13

87+81 21 9.6 6.4 23 26

85+136 5.8 5.2 0.94 19 18

110+77 51 19 11 53 60

82 4.5 I.3 1.2 3.9 5.5

151 4.7 2.0 0.73 5.9 6.6

135+144+147+124 5.2 1.8 1.4 5.9 6.7

149+123+107 14 6.4 3.7 17 19

118 3.8 6.0 3.6 17 19

146 3.2 0.93 0.48 2.5 3.0

153+132 15 6.6 3.7 17 20

105 0 1.8 I.3 4.7 6.6

141 5.4 I.3 1.8 3.8 3.8

137+176+130 0.88 0.078 0 0.77 1.1

163+138 17 6.9 3.8 16 19

178+119 2.0 0.80 0.49 1.7 1.6

187+182 3.9 6.5 3.0 7.0 7.9

183 I.3 0.84 0.31 1.9 1.8

185 0.29 0.096 0 0.38 0.28

174 2.0 0.76 0.52 2.2 2.4

177 2.0 0.73 0.60 1.6 1.7

101+171+156 0.86 0.28 0.25 1.5 1.5

180 3.3 1.0 0.53 3.4 3.4

199 0.21 0 0 0.37 0.40

170+190 0.81 0.26 0.28 0.83 0.70

198 0.098 0 0 0 0

201 1.4 0.60 0.37 2.9 2.2

203+196 1.6 0.69 0.66 3.0 2.4

195+208 0.11 0 0 0.20 0.10

194 0.21 0 0 0.29 0.14

206 0.15 0 0 0.39 0

TotalPCDs 1,860 768 471 2,790 3,500

Homologue Group ~

3 734 317 202 1,410 1,860

4 816 312 178 1,020 1,250

5 228 100 68 266 292

6 66 26 16 69 78

7 16 \] 5.8 19 20

8 4.5 1.6 1.3 8.2 6.8

9 0.15 0 0 0.39 0

Corresponding Laboratory Blank 7/10/98 7/30/98 7/10/98 7/17/98 7/18/98

Surrogate Recoveries (0/0)
#6S 126% 89% 100% 99% 100%

166 105-%---94"/~104-o/O---104..o/0---------103..o/~



D.3. Lower Hudson River Estuary Water Particulate Pha.e PCBs (Raritan Bay: RB-GFF)(New York Harhor: NH-GFF)
Surrogate Corrected Concentration. (pgIL)

day day day morning afternoon

PCB RB-GFF RB-GFF RB-GFF NH-GFF NH-GFF

Congener 7/5/98 7/6198 7n/98. 7/10/98 7/10/98

18 51 50 42 84 274

17+15 40 40 30 42 52

16+32 68 68 53 61 189

31 138 156 116 230 367

28 111 116 86 155 289

21+33+53 40 39 31 59 158

22 42 0 0 0 165

45 28 26 21 21 150

52+43 149 134 118 136 162

49 102 102 87 95 130

47+48 III 103 87 104 162

44 113 106 86 93 14!

37+42 88 74 60 70 133

41+71 105 104 85 102 157

64 32 29 24 28 37

40 25 25 26 18 0

74 51 57 33 90 116

70+76 133 179 123 158 243

66+95 357 426 326 385 548

91 34 30 26 35 38

56+60+89 72 83 87 81 140

92+84 0 83 67 75 75

101 100 101 92 102 135

83 13 12 9.8 12 13

97 21 20 16 29 34

87+81 33 33 31 37 54

85+136 32 34 32 32 43

110+77 127 108 90 122 190

82 3.7 0 6.2 7.8 6.5

151 17 22 14 19 22

135+144+147+124 23 21 17 21 26

149+123+107 50 49 39 58 84

118 79 79 61 98 143

146 19 17 16 21 25

153+132 66 69 56 83 108

105 18 26 26 33 34

141 12 13 9.8 16 21

137+176+130 2.2 1.6 1.5 2.4 2.7

163+138 92 94 71 111 168

178+129 8.3 6.1 4.0 8.1 15

187+182 21 20 19 27 38

183 11 10 7.6 14 22

185 1.3 1.3 3.6 2,0 2.4

174 13 13 10,0 16 24

177 13 12 9.9 15 26

202+171+156 6.4 6.1 4.1 8.6 12

180 33 31 24 43 72

199 1.2 0.71 0.89 1.7 0

170+190 14 12 9.3 18 30

198 0 0 0 0 0

201 17 17 14 26 47

203+196 17 15 12 25 48

195+2G8 3.6 2.5 2.3 3.8 7.9

194 7.3 6.5 5.4 11 21

206 8.8 8.5 5.0 17 33

Total PCBs 2,770 2,890 2,330 3,160 5,240

Homologue Group
3 578 543 419 701 1,630

4 1,280 1,380 1,100 1,310 1,990

5 460 525 457 584 766

6 281 284 224 332 457

7 115 105 87 143 230

8 52 48 39 76 136

9 8.8 8.5 5.0 17 33

Corresponding Laboratory Blank 8/10/98 8/10/98 8/10/98 8/10/98 8/10198

Volume or Water (L) 35 39 49 30 23

Surrogate Recoveries (%)
#65 40% 40% 30% 42% 52%
#166 68% 68% 53% 61% 189%



D.4. Lower Hudson River Estuary Dissolved Phase PCBs (Raritan Bay: RB-XAD)(New York Harhor: NH-XAD)

Surrogate Corrected Coneentrations (pgIL)
day day day mornlng afternoon

PCB RB-XAD RB-XAD RB-XAD NH-XAD NH-XAD
Congener 7/5/98 7/6198 7/7/98 . 7/10/98 7/10/98

18 97 89 83 157 162

17+15 73 54 60 114 103

16+32 121 121 151 225 183

31 85 116 143 300 250

28 63 103 102 223 158
21+33+53 43 73 68 124 111

22 76 0 88 162 161

45 33 28 22 75 75 r'-

52+43 105 135 111 237 275 ='
49 55 64 112 138 122

47+48 64 75 102 177 168

44 67 88 61 147 163

37+42 25 61 31 102 116

41+71 41 61 55 132 163

64 14 30 20 50 53

40 17 18 19 45 51

74 22 0 25 72 89

70+76 38 32 62 138 178

66+95 133 91 165 369 447

91 3.3 6.0 8.1 20 34

56+60+89 31 64 61 101 209

92+84 29 32 27 83 133

101 29 27 38 70 91

83 3.2 4.4 II 9.6 13

97 5.6 9.3 7.8 22 27

87+81 15 8.9 21 32 41

85+136 II 16 44 12 25 f"'
'---'

110+77 27 48 37 87 115

82 2.7 4.8 2.6 6.6 16

151 1.7 3.5 3.6 5.4 13

135+144+147+124 0 3.1 3.6 3.0 9.1

149+123+107 7.8 10 13 21 39

118 0 13 0 0 87

146 0 0 0 0 14

153+132 9.7 15 9.7 23 53

105 0 17 0 0 64

141 0 2.1 1.6 3.1 11
\J

137+176+130 0 0 0 0 0

163+138 9.0 9.5 10 25 72
178+129 0 0 0.54 0 0

187+182 3.0 0 1.8 6.3 II

183 0.99 0.67 0.87 2.7 5.0

185 0 0.34 0 0 1.3

174 0.58 1.4 0.89 2.2 7.5

177 0 0 0 0 4.4

202+171+156 0 0 0.19 0.39 0

180 1.7 1.7 0 5.2 16

199 0 0 0 0 0.44

170+190 0.65 0 1.4 1.4 5.8

198 0 0 0 0 0

201 0.96 0 3.0 2.7 6.3

203+196 0.96 1.9 1.0 J.3 5.5

195+208 0 0 0.78 0.86 1.2

194 0 0 0 0 2.3

206 0 0 0 0 0.080

Total PCBs 1,360 1,540 1,790 3,530 4,160

Homologue Group
3 582 617 726 1,410 1,250

4 620 685 816 1,680 1,990

5 125 186 197 343 647

6 28 43 42 80 210

7 7.0 4.2 5.5 18 51

8 1.9 1.9 5.1 5.2 16

9 0 0 0 0 0.080
Corresponding Laboratory Blank 7/28/98 7/28/98 7/28/98 7/28/98 7/28/98

Volume of Water (L) 35 39 49 30 23

Surrogate Recoveries (0/0)
1U;5 82% 93% 95% 97% 101 %

#166 66% 50% 104% 104% 93%
----L-.=.



A.l. Laboratory Blanks Particulate
Pbase PCBs (LB-QFF)
Surrogate Correded Concentrations
(ng)

PCB LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF

Congener 10/16/97 1115/97 2116/98 3/5/98 3/11/98 3/27/98 5127/98 61lJ98 6/29/98 7/1198 7/15198 7/17/98 7/19/98

18 0 0 0 0 0.063 0.084 0.021 0.020 0.012 1.1 0.55 0.020 0

17+15 0 0.025 0 0 0.017 0.017 0.0030 0.0027 0.0060 0.35 0 0 0

16+32 0 0 0 0 0.060 0 0 0 0 1.2 0.45 0.042 0

31 0 0.030 0.10 0.040 0.078 0.12 0 0 0 I.S 0.46 0.013 0

28 0 0.016 0.11 0.014 0.052 0.069 0 0.010 0 0.42 0.15 0.011 0

21+33+53 0 0.0083 0.16 0 0.043 0.045 0.012 0 0 0 0.25 0.065 0.059

22 0 0 0 0 0.037 0.027 0 0 0.079 0 0 0.11 0.089

45 0 0.0032 0 0 0 0 0 0 0 0.20 0 0 0

52+43 0 0 0 0 0.081 0.039 0.0096 0 0 0.68 0.44 0,038 0,055

49 0 0 0 0 0.023 0.028 0.0055 0.014 0.016 0.18 0.20 0.0066 0.0035

47+48 0 0 0 0.021 0.022 0 0 0 0 0.16 0.24 0 0

44 0 0.014 0 0.016 0.071 0.063 O.oI5 0,0053 0.015 0.72 0.45 0.015 0

37+42 0 0 0 0 0.011 0 0.0059 0 0.012 0.26 0.15 0.0062 0.0070

41+71 0 0 0 0 0.0082 0 0.0049 0.0022 0 0.48 0.14 0 0

64 0 0 0.033 0 0.017 0.Ql5 0.0080 0.0034 0 0,18 0.14 0 0.0054

40 0 0 0 0 0 0 0.0032 0 0.0056 0.21 0.12 0 0.0037

74 0 0 0 0 0.020 0.010 0.020 0 0 0 0 0 0

70+76 0 0 0 0 0.030 0 0.028 0 0 0.13 0 0.019 0

66+95 0 0 0 0 0,18 0 0.091 0 0 1.2 1.4 0.11 0

91 0 0 0 0 0,012 0.018 0 0.0021 0.0055 0 0.053 0.0066 0

56+60+89 0 0 0 0 0,040 0 0.025 0.0039 0 0 0.16 0.013 0

92+84 0 0 0 0 0 0 0.030 0.0042 0 0.063 0.21 0.018 0.0083

101 0 0 0.087 0 0.062 0,077 0,049 0.0066 0.022 0.24 0.29 0.049 0.097

83 0 0 0 0 0 0 0 0 0 0 0 0 0

97 0 0 0 0 0.014 0.012 0.0067 0.00096 0 0.012 0 0 0

87+81 0 0 0 0 0.064 0.070 0 0 0 0.14 0.074 0 0

85H36 0 0 0 0 0.023 0.0073 0 0 0 0.12 0.050 0 0

110+77 0 0 0.12 0 0.068 0.082 0.065 0.016 0.0079 0.13 0.16 0.0076 0.0049

82 0 0 0 0 0,0070 0 0.0058 0 0 0.089 0.037 0 0

151 0 0 0 0 0,0063 0 0.0068 0 0.0018 0.100 0.064 0 0

135+144+147+124 0 0.0047 0 0 0.0093 0 0,0072 0.0042 0 0 0.094 0 0

149+123+107 0 0 0 0 0.019 0 0.024 0 0 0,19 0.16 0.0057 0

118 0 0 0 0 0.017 0 0 0 0 0,089 0.033 0 0.0097

146 0 0 0 0 0 0 0.0025 0 0.0064 0 0.042 0 0

153+132 0 0 0 0 0.022 0 0 0 0 0 0.18 0 0

105 0 0 0 0 0.0089 0 0 0 0 0 0 0 0

141 0 0 0 0 0.0050 0.0054 0.0044 0 0 0 0.030 0 0

137+176+130 0 0 0 0 0 0 0 0 0 0 0 0 0

163+138 0 0 0 0 0.Q25 0.021 0.021 0.0044 0 0 0.20 0 0

178+129 0 0 0 0 0 0 0 0 0 0 0 0 0

187+182 0 0 0 0 0 0 0 0 0 0 0.21 0 0

183 0 0 0 0 0.0026 0 0.0033 0 0 0 0 0 0

185 0 0 0 0 0.0010 0 0 0.00036 0 0 0 0 0

174 0 0 0 0 0 0 0.0038 0 0 0 0 0 0

177 0 0 0 0 0 0 0 0.0013 0 0 0 0 0

202+171+156 0 0 0 0.010 0 0 0 0.00046 0 0 0 0 0

180 0 0 0 0 0 0.0097 0 0.0012 0 0 0 0 0

199 0 0 0 0 0 0 0 0 0 0 0 0 0

170+190 0 0 0 0 0.0036 0.027 0 0.0014 0 0 0 0 0

198 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0 0 0 0 0 0 0 0 0 0 0 0 0

203+196 0 0 0 0 0 0 0 0 0 0 0 0 0

195+208 0 0 0 0 0 0 0 0 0 0 0 0 0

194 0 0 0 0 0 0 0 0 0 0 0 0 0

206 0 0 0 0 0 0 0 0 0 0 0 0 0

Total PCBs 0.100 0.61 0.10 1.2 0.85 0.48 0.11 0.19 10 7.2 0.55 0.34

Homologue Group
3 0 0.078 0.37 0.054 0.36 0.36 0.042 0.033 0.11 4.9 2.0 0.26 0.15

4 0 0.OJ7 0.033 0.038 0.49 0.15 0.21 0.029 0.037 4.1 3.3 0.20 0.067

5 0 0 0.20 0 0.28 0.27 0.16 0.030 0.Q35 0.88 0.90 0.082 0.12

6 0 0.0047 0 0 0.087 0.027 0.067 0.0086 0.0082 0.29 0.77 0.0057 0

7 0 0 0 0 0.0073 0.036 0.0072 0.0043 0 0 0.21 0 0

8 0 0 0 0.010 0 0 0 0.00046 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0 0

Surrogate Recoveries (0./0)
#65 84% 90% 100% 102% 99% 72% 93% 104% 89% 75% 80% 95% 99"/0

#166 94% 103% 99% 100% 91% 83% 99% 113% 93% . 81% 84% 101% 102%



A.1. Laboratory Blanks Parlicnlate
Pbase PCBs (LB-QFF)
Surrogate Corrected Concentrations
(ug)

PCB LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF

Congener 7124/98 8/6198 9/14/98 9/18/98 9/14/98 10/15/98 10/19/98 1/4/99 2/9/99 2/17/99 3/1/99 4112/99 4/11/99

18 0.019 0.013 0.15 0 0.17 O.oJO 0.012 0 0 0 0 0

17+15 0 0.0023 0.20 0 0.041 0 0 0 0 0 0 0

16+32 0 0.0075 0.50 0 0.17 0 0 0 0 0 0 0

31 0 0 0 0 0 0 0 0 0 0 0 0

28 0 0 0 0 0.010 0.012 0.011 0 0 0 0 O'

21+33+53 0 0.0061 0.098 0 0 0.0089 0.0085 0.0089 0 0 0 0.014

22 0.015 0.0065 0 0 0 0 0 0 0 0 0 0 r'-

0 0 0 0 0.033 0 0 0 0 0 0 0 =45
52+43 0.021 0.036 0.37 0 0.26 0.037 0.024 0.028 0.021 0 0 0

49 0.0037 0 0.16 0 0.089 0 0 0 0 0 0 0

47+48 0 0 0 0 0.054 0.0072 0 0.088 0 0 0.027 0.031

44 0 0.0038 0.32 0 0.11 0.012 0 0.016 0 0 0 0

37+42 0.0069 0.0043 0 0.020 0.040 0.0075 0.0048 0 0 0 0 0

41+71 0 0 0.048 0 0.044 0 0 0 0 0 0 0

64 0.0014 0 0:010 0 0.017 0 0 0 0 0 0 0

40 0.0038 0.0021 0.041 0 0.0050 0 0 0 0 0 0 0

74 0 0.0066 0.089 0 0.049 0 0 0 0 0 0 0

70+76 0 0.0055 0 0 0.080 0.0056 0.0032 0.0080 0 0 0 0

66+95 0 0.031 0.58 0.020 0.35 0 0 0 0 0 0 0

91 0 0 0.029 0 0.040 0 0 0 0 0 0 0

56-H>0+89 0 0 0 0 0 0 0 0 0 0 0 0

92+84 0.0060 0.016 0.13 0 0.13 0.016 0.019 0 0 0 0 0

101 0.0090 0.012 0 0.047 0.13 0.016 0.0087 0.016 0.0077 0 0.010 0.0077

83 0 0 0.010 0.0018 0.0056 0.0030 0 0 0 0 0 0

97 0 0.0042 0.023 0 0.Q15 0 0.0015 0 0 0 0 0

87+81 0 0 0 0 0 0 0 0 0 0 0 0 '.J

85+136 0 0 0.0057 0 0.0038 0 0 0 0 0 0 0

110+77 0.0055 0.0038 0.070 0.0098 0.073 0.0095 0.0057 0.Q15 0.0050 0 0.0062 0.0056

82 0 0 0 0 0 0 0 0 0 0 0.0048 0

151 0 0 0.029 0 0 0 0 0 0 0 0 0

135+144+147+124 0 0 0.017 0 0 0 0 0 0 0 0 0

149+123+107 0 0.0033 0.036 0 0.037 0 0 0.0097 0 0 0 0

118 0 0 0.045 0 0.065 0 0 0.013 0 0 0 0

146 0 0 0.016 0 0 0 0 0 0 0 0 0 r'.

153+132 0 0.0028 0.012 0 0 0.0079 0.0040 0.0094 0.0051 0 0 0 '---'

105 0 0 0 0 0 0 0 0 0 0 0 0

141 0 0 0 0 0 0 0 0 0 0 0 0

137+176+130 0.023 0 0 0 0 0.020 0.034 0 0 0 0 0

163+138 0 0 0 0 0 0.0043 0 0.016 0 0 0 0.0079

178+129 0 0 0 0 0 0 0 0 0 0 0 0

187+182 0 0 0 0 0 0 0 0 0 0 0 0

183 0 0 0 0 0 0 0 0 0 0 0 0

185 0 0 0 0.0038 0 0 0 0 0 0 0 0

174 0 0 0 0 0 0 0 0 0 0 0 0

177 0.0058 0 0 0.011 0 0 0 0 0 0 0 0

202+171+156 0.0025 0 0 0 0 0 0 0.0096 0 0 0 0.0078

180 0 0.0049 0.014 0.0044 0 0 0 0 0 0 0 0

199 0 0 0 0 0 0 0 0 0 0 0 0

170+190 0 0 0 0 0 0 0 0.0043 0 0 0 0

198 0 0 0 0 0 0 0 0 0 0 0 0

201 0 0.0045 0 0 0 0 0 0 0 0 0 0

203+196 0 0 0 0 0 0 0 0 0 0 0 0

195+208 0 0 0 0 0 0 0 0 0 0 0 0

194 0 0 0 0 0 0.00075 0 0 0 0 0 0

206 0 0 0 0 0 0 0 0 0 0 0 0

Total PCBs 0.12 0.18 3.0 0.12 2.0 0.20 0.14 0.24 0.Q38 0 0.048 0.074

Homologue Group
3 0.041 0.039 0.95 0.020 0.43 0.058 0.037 0.0089 0 0 0 0.014

4 0.030 0.085 1.6 0.020 1.1 0.062 0.027 0.14 0.021 0 0.027 0.031

5 0.021 0.036 0.31 0.059 0.46 0.044 0.035 0.044 0.013 0 0.021 0.013

6 0.023 0.0061 0.11 0 Om7 0.033 0.038 O.oJ5 0.0051 0 0 0.0079

7 0.0058 0.0049 0.014 0.019 0 0 0 0.0043 0 0 0 0

8 0.0025 0.0045 0 0 0 0.00075 0 0.0096 0 0 0 0.0078

9 0 0 0 0 0 0 0 0 0 0 0 0

Surrogate Recoveries (%)
#65 105% 98% 96% 96% 97% 92% 88% 108% 84% 79% 85% 66%

#166 101% 101% 101% 101% 102% 92% 91% 108% 84% 80% 87% 61%

~



A.l. Laboratory Blanks Particulate
Phase PCBs (LB-QFF)
Surrogate Corrected Concentrations
(ng)

PCB
Congener
18
17+15
16+32
31
28
21+33+53
ZZ
45
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95
91
56+60+89
92+84
101
83
97
87+81
85+136
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
105
141
137+176+130
163+138
178+129
187+182
183
185
174
177
202+171+156
180
199
170+190
198
201
283+196
195+208
194
286

TotaIPCD.

Homologoe Group
3
4
5
6
7
8
9

Surrogate Recoveries (%)
1165
11166

LB-QFF
5/18/99

o
o
o
o
o

0.014
o
o
o
o

0.046
o
o
o
o
o
o
o
o
o
o
o

0.0087
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0.068

0.014
0.046

0.0087
o
o
o
o

85%
81%



A.2. Laboralory Blanks
Gas Phase PCBs (LB-
PUF)
Surrogate Corre<:ted
Concentrations (ng)

PCB LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF

Congener 10/14197 10fZ2197 10128197 1I19197 2/16198 3/5198 3/10198 3/18198 5123198 5fZ6I98 6/15198 7fZ198 7/10198 7/12198 7/15198

8+5
18 21 0 0 0 0 0 0 0 0 0 0 0.050 0 0 0,038

17+15 0 0 0 0 0 0 0 0 0 0 0 0.019 0 0 0.016

16+32 0 0 0 0 0 0 0 0 0 0 0.0041 0.043 0 0 0,032

31 0 0 0 0 0 0 0 0 0 0 0 0.050 0 0 0.038

28 0 0 0 0 0 0 0 0 0 0 0 0.021 0 0 0.022 ,~

21+33+53 6.8 0 0 0 0 0 0 0 0 0 0 0.030 0 0 0.010 ="

22 0 0 0 0 0 0 0 0 0 0 0 0.029 0 0 0.016

45 0 0 0 0 0 0 0 0 0 0 0 0.020 0 0 0.0082

52+43 0 0 0 0 0 0 0 0 0 0 0 0.065 0 0 0.029

49 0 0 0 0 0 0 0 0 0 0 0 0.023 0 0 0.012

47+48 1.1 0.092 0 0 0 0 0 0 0 0 0 0.024 0 0 0.016

44 0 0 0 0 0 0 0,088 0 0 0 0 0.038 0 0 0.021

37+42 0 0 0 0 0 0 0 0 0 0 0 0.016 0 0 0.017

41+71 0.80 0 0 0 0 0 0 0 0 0 0 0.012 0 0 0.0039

64 0.30 0 0 0 0 0 0 0 0 0 0 0.0082 0 0 0.0046

40 0 0 0 0 0 0 0 0 0 0 0 0.0097 0 0 0.0051

74 0.050 0.086 0 0 0 0 0 0 0 0 0 0 0 0 0

70+76 0 0 0 0 0 0 0 0 0 0 0 0.020 0 0 0.018

66+95 0 0.045 0.099 0 0 0 0 0 0 0 0 0.085 0 0 0.052

91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

56+60+89 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0

92+84 0 0 0 0 0 0 0 0 0 0 0 0.014 0 0 0.012

10! 0 0 0 0 0 0 0 0 0 0 0 0.034 0,036 0 0.022

83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

97 0 0.078 0 0 0 0.031 0 0 0 0 0 0.0018 0 0 0

87+81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

85+136 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1I0+77 0 0 0 0 0 0 0 0,087 0 0 0 0.011 0 0 0.0073

82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

lSI 0 0.21 0.14 0 0 0 0 0 0 0 0 0.0053 0 0 0.0033

135+144+147+124 0 0 0 0 0 0 0 0 0 0 0 0.0089 0 0 0

149+123+107 0 0 0 0 0 0 0 0 0 0 0 0.017 0 0 0.0097

1I8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'-/
153+132 0 0 0 0 0 0 0 0 0 0 0 0.021 0 0 0

105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

141 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

137+176+130 0 0 0 0 0 0 0 0 0 0 0 0.0012 0 0 0

163+138 0 0 0 0 0 0 0 0 0 0 0 0.018 0 0 0

178+129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

187+182 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

183 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

185 0 0.014 0 0 0 0 0 0 0 0 0 0 0 0 0

174 0 0 0 0 0 0 0 1) 0 0 0 0.0027 0 0 0

177 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

202+171+156 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

180 0 0 0 0 0 0 0 0 0 0 0 0.0081 0 0 0

199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

170+190 0 0 0 0 0 0 0 0 0 0 0 0,0013 0 0 0

198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

201 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

203+196 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

195+208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

206 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TolalPCBs 30 0,53 0.24 0 0 0.031 0.088 0.087 0 0.0041 0.71 0,036 0 0.41

Homologue Group
3 28 0 0 0 0 0 0 0 0 0 0,0041 0.26 0 0 0.19

4 2.2 0.22 0,099 0 0 0 0,088 0 0 0 0 0.30 0 0 0.17

5 0 0.078 0 0 0 0,031 0 0.087 0 0 0 0.061 0.036 0 0.042

6 0 0.21 0.14 0 0 0 0 0 0 0 0 0.071 0 0 0.013

7 0 0.014 0 0 0 0 0 0 0 0 0 0.012 0 0 0

8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Surrogate Recoveries (%)
#65 89% .78% 82% 98% 87% 97% 93% 96% 98% 97% 90% 71% 97% 95% 85%
#166 102% 99% 104% 99% 97% 103% 104% 107% 94% 98% 95% 87% 101% 96% 97%

--'---



A.2. Laboratory Blanks
Gas Phase PCBs (LB-
PUF)
Surrogate Corrected
Concentrations (ng) Ne

PCB LB·PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF

Congener 7/17198 7/18/98 7/30198 8120198 8131198 9/8/98 9/30198 10121/98 11124/98 1/5199 2/8/99 2/1S/99 2/24/99 3/8/99 4/14199

8+5
18 a 0.034 0 0 a 0 a 0 0.044 a 0 0 0 0

17+15 a 0.037 0 0 0 a a a 0.059 a 0 0 0.072 0

16+32 a 0.10 0 0.15 0 a a a 0.16 0 0 0.13 0.065 0.10

31 0 a a 0 a a 0 0 0 a a 0 0 0

28 0 a a 0 a 0 0 0 a 0 0 0 0 0

21+33+53 a a 0 0.12 a 0 a a 0.070 0 0.11 0.31 0.060 0

Z2 a a 0 0.24 0 1.5 0 0.14 0 a a a 0 a
45 a 0 0 0.16 0 0.22 0 a 0.12 0 a 0 0.13 0.14

52+43 a 0 a 0.15 0 a 0 0 0.11 0 a 0.61 a 0

49 0 0 a 0 a 0 0 0 0 a a 0.084 0 0

47+48 0 a 0 0 0 a a 0 a a a 0 0 0

44 a a a 0 0 a a 0 a 0 0 0 0 a
37+42 0 0 a 0 a 0 a a 0 0 0 0 0 0

41+71 0 0 a a 0 0 a a 0 0 0 0 0 0

64 0 0 a a 0.087 0.036 0 a 0 0 a 0 a 0

40 0 0 a a 0 0 a 0 0 0 a 0 0 0

74 a 0 0 0.56 0 a a 0 a a 0 0 0 0

70+76 0 a a 0 0 a a a a 0 0 0 a a
66+95 0 a 0 0.100 0.43 0.32 0 a a 0 a 0 0 0

91 a 0 0 0.070 a 0 a a 0 0 a 0 0 0

56+60+89 a 0 0 0 a 0 0 0 0 0 a 0 0 0

92+84 3.1 0 0 0.023 0 0 0 0 a 0 0 0 0 0

101 a 0 0 0.085 0 0.063 0 0 0.037 0 0 0 0 a
83 a a a 0 a 0 a a 0 a a a 0 a
97 a 0 0 0.023 1.4 0.055 a a 0 a a 0 0 0

87+81 a a 0 0 0 a 0 0 a 0 a 0 0 0

85+136 0 a 0 a 0 0 0 a 0 0 a 0 0 a
110+77 a a a 0 a 0 0 a a 0 a 0 0 a
82 a a a 0 a 0 a 0 a a a 0 0 0

151 0 a a 0 a 0.037 a a a 0 0 0 0 0

135+144+147+124 0 a 0 0 0 a 0 0 a 0 0 0 a 0

149+123+107 0 0 0 0 0 a 0 a 0 0 0 0 0 0

118 a 0 0 0 0 0 0 a a 0 a 0 0 0

146 0 a 0 0 a 0 0 0 0 0 a 0 0 0

153+132 0 a a 0 a 0 0 0 0.033 a 0 0 0 0

105 0 0 a 0 0 0 a 0 a 0 0 0 0 0

141 0 0 0 0 0 0 0 a 0 0 a 0 0 0

137+176+130 0 a 0 0 0 a 0 a 0.01l a a 0 0 0

163+138 a 0 0 a 0 0 a 0 0 0 a 0 0 0

178+129 a 0 0 0 0 0 a 0 a 0 0 0 0 0

187+182 a 0 0 0 0 a a a 0 a 0 0 0 0

183 0 0 a 0 0 0 a 0 0 a a 0 0 0

185 0 a 0 a a 0 a 0 0 0 a a 0 a
174 a 0 0 0 a 0 0 0 0 0 0 0 0 0

177 a 0 0 0 a 0 0 0 a 0 a 0 0 0

202+171+156 0 0 a 0 0 0.026 a 0 0 a a 0 a 0

180 a a a 0 a a a a 0 0 a 0 0 0

199 0 a a a 0 a 0 0 0 a a 0 0 0

170+190 a a 0 0 a 0 0 a 0 0 0 0 0 0

198 0 0 a 0 0 0 0 0 a a 0 0 0 a
201 0 0 a 0 0 0 a 0 0 0 0 a 0 a
203+196 a 0 a a a a 0 0 a 0 0 a 0 0

195+208 a 0 a 0 a 0 a 0 0 0 0 a 0 0

194 a 0 a 0 0 0 0 0 0.040 0 a a a 0

206 a a 0 0 a a 0 0 0 0 0 0 0 0

Tota. PCBs 3.1 0.18 0 1.7 2.0 2.3 0 0.14 0.68 0 0.11 1.1 0.33 0.24

Homologue Group
3 0 0.18 a 0.50 0 \.S 0 0.14 0.34 0 O.ll 0.45 0.20 0.10

4 0 0 a 0.97 0.52 0.57 0 0 0.23 0 0 0.69 0.13 0.14

5 3.1 a a 0.20 1.4 0.12 0 0 0.037 0 0 0 0 0

6 0 0 a 0 0 0.037 0 a 0.044 0 a 0 0 0

7 a 0 a 0 0 a 0 a 0 0 a 0 a 0

8 0 a 0 0 0 0.026 0 0 0.040 a 0 a 0 0

9 0 0 0 0 0 0 a a 0 a a a 0 0

Surrogate Recoveries (D./o)
#65 93% 99% 96% 93% 98% ll2% 100'10 83% 75% 80% 70'10 91% 93% 85%

#166 98% 102% 100% 97% 101% 106% 101% 85% 93% 83% 90% 97% 104% 94%

----- ------------



A.2. Laboratory Blanks
Gas Phase PCBs (LB-
PUFj
Surrogate Corrected
Concentrations (ng) ew High-Resolution GClECD Instrument

PCB LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF

Congener 6115199 7/12/99 7n7/99 8/16/99 9nJ99 9129/99 10125199 11122/99 12/1/99

8+5 0.000064 0 0.42 0.18 0.12 0.18 0.050 0.041

18 0 0.000013 0 0.12 0.047 0.027 0.091 0.037 0.044

17+15 0 0 0 0.086 0.068 0.086 0.068 0.069 0.092

16+32 0 0.000040 0.67 0.21 0.15 0.27 0.71 0.099 0.063

31 0 0 0 0.084 0.041 0.017 0.11 0.027 0

28 0 0.00028 0.30 0.087 0.066 0.19 0.13 0.053 0.090

21+33+53 0.46 0 0.83 0.075 0.098 0.82 0.13 0.073 0.023 =
22 0 0 0 0.19 0.047 0.017 0.017 0 0.0065

45 0.66 0.00028 0 0 0 0 0.032 0 0.0074

52+43 0.63 0 0 0.0097 0.45 0.88 0.93 0.14 0.038

49 0.14 0.00037 0.59 0.11 0.18 0.43 0.43 0.27 0.099

47+48 0.32 0.000096 0.36 0.33 0.19 0.13 0.22 0.073 0.063

44 0 0.000021 0.052 0.13 0.082 0.065 0.21 0.065 0.083

37+42 0 0.000082 0.021 0.038 0.040 0.34 0 0.049 0

41+71 0 0 0 0.037 0 0 0 0 0

64 0 0 0 0.016 0.019 0 0.097 0 0.049

40 0 0.000035 0.065 0 0.012 0.036 0 0.0047 0

74 0 0.0000066 0.015 0.033 0.035 0.026 0.073 0.026 0.Q25

70+76 0 0.00016 0.21 0.090 0.038 0.088 0.084 0.048 0.014

66+95 0 0.00018 0.13 0.16 0.12 0.13 0.24 0.097 0.095

91 0 0 0 0.012 0.0087 0.028 0 0 0.0063

56+60+89 0 0.000024 0.042 0.031 0.022 0.054 0.041 0.017 0.014

92+84 0 0.000084 0 0.036 0.017 0 0 0.029 0.024

101 0 0.000066 0.075 0.043 0.029 0.075 0.071 0.035 0.023

83 0 0 0 0 0.049 0.12 0.0075 0 0 r~

97 0 0.00033 0.29 0.016 0.023 0.14 0.031 0.050 0.0093
'''-_J

87+81 0 0.00030 0.73 0.31 0.30 0.33 0 0.24 0.32

85+136 0 0 0 0 0 0 0 0 0

110+77 0 0.000055 0.047 0.028 0.016 0.036 0.032 0.018 0.018

82 0 0 0 0.013 0 0.075 0.040 0.12 0

151 0 0.000017 0.0088 0.015 0.014 0.045 0.018 0.034 0.024

135+144+147+124 0 0.000045 0.027 0.048 0.021 0.032 0.032 0.022 0.069

149+123+107 0 0 0.016 0.030 0.045 0 0.051 0.028 0.025

118 0 0 0 0.071 0.044 0 0.069 0.043 0.055

146 0 0 0 0.069 0 0.019 0.016 0.011 0.012
r--..,

153+132 0 0.000017 0.022 0.024 0.026 0.036 0.041 0.031 0.024

105 0 0 0.031 0 0 0 0 0 0.012

141 0 0 0.0033 0 0 0.0053 0 0 0

137+176+130 0 0 0 0 0 0 0 0 0

163+138 0 0 0 0 0 0 0.021 0 0

178+129 0 0 0 0 0 0 0.038 0 0

187+182 0 0 0 0 0 0 0 0 0

183 0 0 0.024 0 0 0 0 0 0

185 0 0 0 0 0 0 0 0 0

174 0 0.00012 0.051 0.046 0 0.091 0.026 0.074 0

177 0 0 0.019 0.0033 0.034 0.030 0.030 0 0.041

202+171+156 0 0 0 0.017 0.020 0.019 0.020 0.017 0.019

180 0 0 0 0.014 0 0.060 0.0053 0.024 0

199 0 0 0 0 0.0035 0.0078 0 0.0029 0.0073

170+190 0 0 0 0 0.0021 0.0032 0 0 0

198 0 0 0 0 0 0 0 0 0

201 0 0.00010 0.13 0 0.0037 0.014 0.023 0.013 0

203+196 0 0 0 0.034 0.030 0.029 0.035 0.015 0.038

195+208 0 0.0000089 0 0.027 0.011 0.075 0.0080 0.0099 0

194 0 0 0 0 0 0 0.015 0.0015 0

206 0 0 0 0 0 0 0 0 0

TolalPCBs 2.2 0.0027 4.7 2.7 2.4 4.9 4.2 2.0 1.5

Homologue Group
3 0.46 0.00042 1.8 0.90 0.56 1.8 1.3 0.41 0.32

4 1.8 0.0012 1.5 0.94 1.1 1.8 2.4 0.74 0.49

5 0 0.00084 1.2 0.53 0.49 0.80 0.25 0.53 0.47

6 0 0.000080 0.078 0.19 0.10 0.14 0.18 0.13 0.15

7 0 0.00012 0.094 0.064 0.036 0.18 0.10 0.098 0.041

8 0 0.00011 0.13 0.078 0.068 0.15 0.10 0.059 0.064

9 0 0 0 0 0 0 0 0 0

Surrogate Recoveries (010)
#65 92% 80"/0 82% 79% 71% 80"/0 79%

#166 73% 86% 82% 83% 82% 85% 83%

r
-'-----



A.3. Laboratory Blanks
PCB. in Precipitation (LB-
Precip)

Surrogate Corrected
Concentrations (ng)

PCB LB-Preclp LB·Predp LB-Predp LB-Precip LB-Predp LB-Precip LB-Predp LB-Predp LB-Predp LB-Predp

Congener 6110/98 9/1198 9/l8l98 10/8198 1lI11/98 3130/99 4/l7/99 6121/99 7/13/99 8/19/99

18 0.13 0 0 0 0 0 0.0032 0.0024 0.042

17+15 0.29 0 0 0 0 0 0.0029 0.0022 0

1lfl-32 0.029 0 0 0 0 0 0.0037 0.0028 0.051

31 0 0 0.12 0 0 0 0.013 0.018 0.10

18 0 0 0.019 0.062 0.087 0 0.010 0.019 0.10

11+33+53 0 0.015 0 0 0 0 0.0026 0.0020 0.0027

11 0.093 0 0.23 0 0 0 0.0030 0.024 0.043

45 0 0 0 0 0 0 0.0022 0.0016 0.0022

51+43 0 0 0 0.40 0 0 0.0030 0.0023 0.11

49 0 0 0.041 0 0 0 0.0017 0.0013 0.0017

47+48 0.046 0 0.025 0 0.036 0 0.012 0.095 0.089

44 0 0 0 0.14 0.023 0 0.070 0.056 0.16

37+41 0 0 0 0.088 0.033 0 0.062 0.057 0.095

41+71 0 0 0 0 0 0 0.0040 0.0030 0.020

64 0 0 0 0 0 0 0.0011 0.00080 0.018

40 0 0 0 0 0 0 0.0018 0.0014 0.0019

74 0.26 0 0 0 0 0 0.012 0.018 0.030

70+76 0 0.021 0 0 0 0 0.019 0.017 0.048

6lfl-95 0 0 0 0 0 0 0.030 0.013 0.10

91 0 0 0 0 0 0 0.0019 0.079 0.0020

56+60+89 0.029 0 0 0 0 0 0.0015 0.0011 0.043

91+84 0 0 0 0 0 0 0.0039 0.0029 0,0040

101 0.011 0.054 0 0 0 0 0.0076 0.0012 0.051

83 0 0 0 0 0 0 0.0013 0.0010 0.32

97 0 0 0 0 0 0 0.0011 0.00080 0.0011

87+81 0 0 0 0 0 0 0.0011 0.00086 0.050

85+136 0 0 0 0 0 0 0.0017 0.0013 0.053

110+77 0 0 0 0 0 0 0.0098 0.012 0.031

81 0 0 0 0 0 0 0.0011 0.063 0.040

151 0 0 0 0 0 0 0.029 0.0010 0.026

135+144+147+114 0 0 0 0 0 0 0.0015 0.014 0.018

149+113+107 0 0.071 0.011 0 0.043 0 0.018 0.044 0.0012

118 0 0 0 0 0.039 0 0.072 0.086 0.040

146 0 0 0.0034 0 0 0 0.0013 0.020 0.0011

153+131 0 0.011 0 0 0 0 0.0080 0.0018 0.010

lOS 0 0 0 0 0 0 0.0012 0.00094 0.013

141 0.010 0 0 0 0 0 0.0070 0.0013 0.0028

137+17lfl-130 0 0 0 0 0 0 0 0.00063 0.00068

163+138 0 0.0072 0.0076 0.27 0.013 0 0.039 0.049 0.019

178+119 0 0 0 0.47 0 0 0.0016 0.0013 0.0014

187+181 0 0 0 0 0 0 0.0011 0.00086 0.00094

183 0 0 0 0 0 0 0.0012 0.00095 0.0010

185 0 0 0 0 0 0 0.00071 0.00055 0.00060

174 0 0 0 0 0 0 0.044 0.045 0.060

177 0 0 0 0 0 0 0:0013 0.0010 0.0011

102+171+156 0 0 0 0 0 0 0.011 0.025 0.011

180 0 0 0 0 0 0 0.017 0.016 0.036

199 0 0 0 0 0 0 0.0010 0.0066 0.00088

170+190 0 0 0 0 0 0 0.0022 0.00069 0.0045

198 0 0 0 0 0 0 0 0 0

201 0 0 0 0.31 0 0 0.016 0.070 0.015

103+196 0 0 0 0 0 0 0.0074 0.017 0.0068

195+208 0 0 0 0 0 0 0.0024 0.00064 0.00070

194 0 0 0 0 0 0 0.0010 0.00073 0.0010

106 0 0 0 0 0 0 0.0010 0.0022 0.0011

Total PCB. 0.89 0.18 0.46 1.7 0.27 0.58 0.91 1.9

Homologue Group
3 0.53 0.015 0.37 0.15 0.12 0 0.10 0.13 0.44

4 0.33 0.021 0.066 0.54 0.058 0 0.16 0.21 0.62

5 0.011 0.054 0 0 0.039 0 0.10 0.25 0.60

6 0.010 0.089 0.022 0.27 0.056 0 0.10 0.13 0.079

7 0 0 0 0.47 0 0 0.069 0.066 0.11

8 0 0 0 0,31 0 0 0.038 0.12 0.035

9 0 0 0 0 0 0 0.0010 0.0022 0.0011

Surrogate Recoveries (0/0)
(1(;5 90% 80% 94% 96% 90% 89% 72% 62% 77%

#166 101% 80"'1' 99% 96% 85% 89% 71% 63% 79%



A.4. Laboratory Blanks PCB'
Partlculate Pbase In Water (LB-GFF)
Surrogate Corrected Concentrations
(og)

PCB LB-GFF

Congener 8/10/98

18 0.041

17+15 0

16+32 0.016

31 0

28 0

21+33+53 0.071

22 0.13
.~

45 0
-='

52+43 0

49 0

47+48 0

44 0

37+42 0.018

41+71 0

64 0

40 0

74 0
~~

70+76 0
'."

66+95 0.070

91 0

56+60+89 0

92+84 0

101 0.0076

83 0

97 0

87+81 0

85+136 0

110+77 0

82 0

151 0

135+144+147+124 0

149+123+107 0.0030

118 0

146 0

153+132 0

lOS 0

141 0

137+176+130 0

163+138 0.0075

178+129 0

187+182 0

183 0

185 0

174 0

177 0

202+171+156 0

180 0

199 0

170+190 0

198 0

201 0

203+196 0

195+208 0

194 0

206 0

TntaIPCB, 0.37 '"
'--~

Homologue Group
3 0.28

4 0.070

5 0.0076

6 0.010

7 0

8 0

9 0

Surrogate Recoveries (0/11)
#65 34%

#166 37%

/'

---,~,-



A.5. Laboratory Blank, PCB,
Dissolved Phase In Water (LB-XAD)
StlrTOgate Corrected Concentrations
(ng)

PCB
Congener
18
17+15
16+32
31
28
21+33+53
22
45
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95
91
56+60+89
92+84
101
83
97
87+81
85H36
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
lOS
141
137+176+130
163+138
178+129
187+182
183
185
174
177
202+171+156
180
199
170+190
198
201
203+196
195+208
194
206

Total PCBs

Homologue Group
3
4
5
6
7
8
9

Surrogate Recoveries (%)
#65
#166

LB-XAD
7128/98

5.0
0.64
1.9
1.6

0.87
1.2
o
o

2.2
0.70
o

1.3
0.59
o

0.49
0.37
o

0.85
o
o
o
o
1.2
o

0.45
0.76
0.19
2.2
o
o
o

0.43
o

0.14
0.79
o
o
o

1.6
o

0.11
o
o

0.10
o
o
o
o
o
o

0.042
0.046

o
o
o

26

12
6.0
4.8
3.0

0.21
0.088

o

61%

102%



B.I. Matrix Spikes Particulate Phase

PCBs (MS-QFF)
SUlTogate Corrected Recoveries (%)

PCB MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF
Congenu 31ll/98 611/98 7n/9/f 7/19/98 9/14/98 9124/98 10/19/98 1117/99

18 85% 97% 107% 119% 105% 115% 106%

17+15 83% 86% 55% 109% 73% 118% 113%

16+32 94% 87% 98% 145% 90% 113% 108%

31 122% 139% 217% 193% 174% 113% 125%

28 93% 100% 115% 98% 114% 107% 117%

21+33+53 107% 108% 142% 85% 123% 106% 118%

22 132% 114% 55% 116% 93%

45 98% 95% 24% 79% 40% 101% 118%

52+43 85% 102% 175% 149% 106% 104% 138% =
49 103% 108% 99% 149% 114% 108% 122%

47+48 108% 135% 95% 157% 209% 107% 123%

44 97% 105% 184% 132% 108% 108% 119%

37+42 87% 101% 130% 116% 96% 111% 117%

41+71 116% 125% 117% 156% 192% 112% 130%

64 109% 101% 77% 106% 75% 110% 125%

40 114% 115% 38% 146% 137% 114% 141%

74 176% 104% 155% 117% 137%

70+76 155% 132% 400"10 199% 128% 114% 130%

66+95 140% 117% 450% 209% 172% 116% 132%
f~'

91 116% 116% 31% 134% 117% 126% 153%

56+60+89 149% 132% 223% 116% 162% 120% 133%

92+84 149% 104% 90% 134% 70% 128% 145%

101 110% 114% 111% 169% 753% 119% 138%

83 120"10 68% 6% 157% 89% 121% 165%

97 195% 124% 38% 154% 115% 129% 156%

- 87+81 85% 117% 44% 124% 82% 131% 152%

85+136 56% 114% 83% 134% 115% 125% 154%

110+77 163% 117% 152% 168% 125% 139% 146%

82 90% 108% 13% 103% 119%

151 73% 86% 55% 81% 82% 94% 119%

135+144+147+124 87% 96% 33% 94% 19% 98% 127%

149+123+107 77% 89% 100% 92% 87% 97% 127%

118 95% 105% SO% 149% 131% 98% 142%

146 85% 100% 18% 111% 89% 100% 148%

153+132 81% 88% 120% 93% 89% 99% 124%

105 86% 101% 22% 130% 131% 126%

141 82% 93% 63% 92% 92% 102% 75%

137+176+130 76% 122% 12% 71% 96% 135% 147%

163+138 89% 98% 106% 99% 101% 105% 122%

178+129 84% 94% 42% 104% 73% 108% 133%

187+182 75% 89% 123% 84% 82% 104% 125%

183 86% 95% 77% 99% 97% 106% 127%

185 91% 97% 20"10 103% 103% 105% 125%

174 86% 94% 124% 95% 106% 109% 123%

177 91% 96% 68% 98% 78% 110% 129%

202+171+156 90% 95% 36% 100% 100% 108% 135%

180 97% 96% 253% 98% 98% 108% 125%

199 97% 94% 2001u 96% 98% 12001a 115%

170+190 105% 102% 72% 107% 109% 112% 114%

198 103% 5% 96% 89% 110"10

201 93% 9&% 177% 96% 96% 110% 121%

203+196 96% 99% 180"10 100% 98% 111% 120%

195+208 106% 105% 38% 109"10 112% 115% 109%

194 106% 108% 85% 106% 10&% 115% 116%

206 94% 104% 35% 111% 107% 112% 113%

Total PCB, 103% 104% 99% 120% 118% 112% 128%

Homologue Group
,,-~

3 100% 104% 115% 123% 109% 112% 115%

4 111% 105% 157% 133% 120"10 102% 119%

5 105% 99% 53% 132% 157% 112% 134%

6 72% 86% 56% 81% 73% 92% 110"10

7 89% 95% 98% 99% 94% 108% 125%

8 86% 86% 68% 88% 88% 99% 102%

9 94% 104% 35% 111% 107% 112% 113%

Corresponding Laboratory Blank 3/11/98 6/1/98 7/1198 7/19/98 9/14/98 9/24/98 10/19/98 2/17/99

Surrogate Recoveries (%)
#65 103% 96% 81% 96% 65% 52% 103%

#166 105% 102% 95% 102% 96% 61% 79%

-- '-~~



B.1. Matrix Spikes Gas Phase PCSs (MS-

PUF)
surrogate Corrected Recoveries (%)

PCB MS-PUF MS-PUF MS-PUF MS-PUF MS-PUF MS-PUF MS·PUF MS·PUF Ms-PUF Ms-PUF MS-PUF

Congener 3110/98 317.5198 717.198 7/1ZJ98 7/15198 7/18198 9/30/98 2/15199 3/8/99 9n199 n17.ZJ99

18 93% 103% 101% 109% 111% 98% 113% 86% 104% 110% 87%

17+15 89% 104% 82% 82% 84% 98% 103% 64% 98% 114% 83%

16+31 102% 124% 590/0 109% 99% 87% 102% 106% 108% 133% 106%

31 Jl7% 105% 105% 115% 121% 103% 118% 102% 107% 99% 111%

18 88% 87% 26% 49% 92% 101% 106% 90% 104% 110% 99%

11+33+<;3 106% 102% 102% 117% 113% 88% 111% 251% 101% 133% 113%

11 95% 136% 209% 101% 97% 77% 94% 0"10 0% 110% 123%

45 134% 199% 124% 91% 120% 83% 84% 154% 110"10 97% 87%

51+43 116% 102% 107% 111% 100% 101% 110% 110"10 108% 134% 155%

49 143% 108% 138% 116% 114% 103% 125% 90% 106% 148% 166%

47+48 126% 106% 147% 120"10 87% 107% 116% 91% 104% 120% 137%

44 128% 116% 104% 111% 87% 100% 112% 91% 106% 117% 127%

37+42 112% 108% 79% 93% 0% 94% 107% 87% 104% 121% 116%

41+71 142% 113% 114% 123% 117% 102% 121% 114% 101% 120"/0 136%

64 [33% 108% 94% 116% 93% 102% 114% 91% 110% 113% 116%

40 151% 107% 84% 108% 114% 82% 118% 89% 103% 112% 94%

74 115% 113% 235% 163% 102% 103% 102% 111% 113% 144%

70+76 136% 113% 111% 120% 100% 100% 113% 89% 111% 110% 140%

66+95 126% 107% 100% 122% 99% 98% 107% 127% 112% 112% 138%

91 173% 116% 125% 127% 64% 106% 107% 140% 93% 101% 132%

56+60+89 132% 103% 90% 110% 87% 134% 107% 52% 105% 105% 121%

91+84 146% 86% 88% 171% 0"/0 101% 141% 98% 102% 126% 131%

101 146% 107% 139% 116% 95% 110% 114% 90% 106% 132% 159%

83 188% 112% 110% 129% 226% 1150/. 135% 0% 134% 511% 234%

97 159% 110% 111% 111% 97% 106% 113% 102% 1150/0 166% 181%

87+81 235% 168% 176% 99% 60% 104% 81% 78% 0"/0 171% 325%

85+136 152% ISOO/a 116% 109% 65% 104% 113% 84% 107% 33% 48%

110+77 172% 125% 102% 126% 101% 112% 136% 107% 116% 123% 144%

81 99% 94% 81% 111% 136% 78% 106% 101% 102% 109% 130%

151 100"/0 103% 113% 112% 89% 101% 106% 87% 106% 106% 112%

135+144+147+124 103% 103% 109% 106% 100% 104% 106% 86% 103% 112% 110%

149+113+107 99010 103% 110"/0 107% 100% 105% 106% 88% 107% 110"/0 111%

118 89% 101% 105% 103% 86% 94% 103% 87% 104% 123% 125%

146 117% 116% 107% 89% 94% 92% 101% 70% 108% 120% 120%

153+132 100% 105% 108% 108% 96% 105% 105% 88% 18% 1080/. 115%

105 81% 124% 17% 121% 88% 66% 90"/. 75% 44% 99% 88%

141 102% 109% 111% 111% 76% 103% 108% 86% 108% 106% 112%

137+176+130 101% 101% 108% 87% 0"/0 99% 91% 99% 119% 102% 94%

163+138 114% 108% 109% 95% 108% 105% 102% 84% 107% 107% 113%

178+119 lO2% 107% 107% 105% 59% 100% 102% 84% 103% 99% 117%

187+182 140% 133% 149% 146% 112% 140"/0 144% 93% 108% 81% 112%

183 105% 104% 106% 108% 102% 109% 107% 83% 104% 106% 120%

185 96% 106% 72% 103% 93% 113% 106% 81% 108% 105% 114%

174 107% 107% 111% 105% 74% 106% 109% 86% 105% 109% 129%

177 107% 111% 110% 107% 74% 107% 109% 86% 108% 112% 120%

102+171+156 94% 128% 110% 103% 0"/. 104% 109% 89% 109% 107% 134%

180 110% 109% 112% 109% 90% 107% 111% 88% 108% 99% 162%

199 90% 117% 116% 104% 0% 107% 110"/0 78% 105% 102% 108%

170+190 109% 109% 94% 110"/0 61% 101% 113% 90% 104% 102% 107%

198 204% 109% 96% 91% 0"/0 88% 93% 0% 0"/0 0"/0 0%

201 113% 107% 112% 107% 79% 108% 112% 88% 105% 104% 115%

203+196 117% 106% 113% 110% 56% 109% 112% 90% 107% 105% 115%

195+108 102% 106% 111% 112% 98% 104% 116% 90% 100"/. 108% 115%

194 89% 111% 115% 108% 102% 105% 114% 86% 104% 102% 109%

106 65% 121% 133% 105% 0"/0 10S% 117% 77% 98% 109% 116%

Total PCB' 120"/0 113% 111% 110% 84% 102% 110% 89% 98% 117% 123%

Homologue Group

3 100% 109% 95% 97% 90"/0 93% 107% 98% 91% 116% 105%

4 122% 107% 111% 109% 94% 93% 102% 92% 99% 108% 120%

5 137% 108% 103% 110% 85% 91% 103% 80% 85% 141% 141%

6 93% 94% 97% 90"/. 74% 91% 92% 76% 86% 97% 99%

7 109% 111% 108% 112% 83% 111% 112% 86% 106% 102% 122%

8 101% 98% 97% 92% 42% 91'Vo 96% 65% 79% 79% 87%

65% 121% 133% 105% 0% 105% 117% 77% 98% 109% 116%

Surrogate Recoveries (%)

#65 118% 100% 83% 101% 78% 97% 101% 86% 92%

#166 95% 107% 88% 102% 89% 99% 99% 93% 98%



B.3. Matrix Spikes PCB' GFIF (MS-
GFF)
Surrogate Corrected Recoveries (%)

PCB MS-GFF ~

Congener 8110198

18 111%

17+15 90%

16+32 100%

31 155%

Z8 103%

21+33+53 122.%

2 110%

45 97%

82+43 130%

49 123% =
47+48 113%

44 110%

37+42 100%

41+71 151%

64 103%

40 125%

70+76 180%

66+95 162%

91 108%

56+60+89 135%

92+84 99%

101 127%
83 140%

97 144%

87+81 121%

- 85+136 141%

110+77 131%

8Z 74%

lSI 88% ('
135+144+147+124 104%

\:.JI

149+123+107 95%

118 115%

146 112%
153+132 95%

105 139%

141 96%

137+176+130 79%

163+138 103%

178+129 95% ",
187+182 88% '--'

183 101%

185 87%

174 94%

177 97%

201+171+156 105%

180 97%

199 102%
170+190 89%
198 106%
201 93%
203+196 97%

195+208 99%

194 99%

206 87%

Total PCB, 110%

Homologue Group
3 111%
4 119%
5 112%

6 86%
7 93%

8 88%
9 87%

Surrogate Recoveries (%)
#65 72%
#166 78%

,
- ",-=---



B.4. Matrix Spikes PCB, XAD (MS
Preclp)
Surrogate Corrected Recoveries (%)

PCB
Congener
18
17+t5
16+3Z
31
Z8
Z1+33+53
n
45
5Z+43
49
47+48
44
37+4Z
41+71
64
40
74
70+76
66+95
91
56+60+89
9Z+84
101
83
97
87+81
85+136
110+77
HZ
lSI
135+144+147+tZ4
149+1Z3+107
118
146
153+13Z
105
141
137+176+130
163+138
178+1Z9
187+1 HZ
183
185
174
177
ZOZ+171+156
180
199
170+190
198
lOl
Z03+196
195+Z08
194
Z06

TolaIPCB,

Homologue Group
3

4
5
6
7
8
9

Surrogate Recoveries (%)
#65
#166

MS-XAD
9J28198

]01%

81%
90%
127%
82%
104%
108%
72%
113%
115%
127%
98%
82%
121%
90%

87%
145%

178%
147%
108%
171%
125%
121%
282%

109%
82%
90%
112%
102%
77%
85%
85%
86%
79%
88%
119%
89%
65%
90%
89"/0

82%
93%
97%
88%

92%
97%
90%
94%
95%
88%

87%
93%
94%
911'.
93%

104%

97'%
IJ3%
111%
73%
91%
81%
93%

100%
99%



c.t. Field Blanks Particulate Phase
PCB. (FB-QFF)
Surrogate Corrected Concenb"ations
(og) (passive 4days)

NB NB NB NB NB NB NB NB NB NB NB SH SH SH
PCB FB-QFF FB-QFF FB-QFF FlI-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF
Congener 10/6197 10n7197 10128197 11/3197 11125197 1/11198 1/lJ198 7/7/98 7n0198 tOn9198 7J1.2199 1129198 2110/98 6/22/98

18 0.19 0.20 0.30 0.29 0.076 0.041 0.36 0.029 0.026 0.34 0.091 0.025

17+15 0 0.14 0.21 0.088 0.021 0.0090 0.090 0.0050 0.075 0.15 0.Q38 0

16+32 0 0 0.34 0.24 0.055 0 0.48 0.042 0 0.21 0 0.12

31 0.21 0.21 0.35 0.22 0.067 0.051 0.42 0 0 0.32 0.13 0

28 0.23 0.21 0.25 0.15 0.037 0.054 0.18 0.070 0.031 0.21 0.037 0

21+33+53 0.054 0.20 0.21 0.24 0.052 0 0.34 0.013 0.029 0.27 0 '0

n 0 0.19 0.12 0.046 0.035 0.019 0 0 0 0 0.063 0.18

45 0 0 0.055 0 0 0 0.10 0 0 0 0 0 Q'

52+43 0 0.069 0.11 0 0.072 0.026 0.35 0.044 0 0.22 0.027 0.13

49 0.072 0.098 0.13 0.064 0.021 0.022 0.16 0.0061 0 0.15 0.032 0.0067

47+48 0.072 0.084 0.098 0.087 0.020 0 0.14 0.010 0.036 0.28 0.038 0

44 0.62 1.2 1.7 0.59 0.058 0.037 0.51 0.013 0.023 1.3 0.087 0

37+42 0 0 0 0 0 0-025 0.28 0.0074 0.039 0 0 0.023

41+71 0.053 0.043 0.037 0.059 0 0.0047 0.058 0 0.021 0.073 0 0

64 0.094 0.095 0.11 0.11 0.018 0.0096 0.10 0.0013 0.0049 0.14 0.0058 0

40 0 0 0 0 0 0 0 0 0 0 0 0.021

74 0.11 0.18 0.12 0.052 0 0.0041 0.024 0 0 0 0 0

70+76 0 0.19 027 0.12 0.041 0.058 0.37 0.0095 0.011 0.27 0.018 0 --
\...j'

66+95 0.12 0 0.12 0.52 0 0.28 0.64 0.045 0 1.0 0 0

91 0 0.030 0.032 0.036 0 0.011 0.060 0 0 0 0 0.0070

56+60+89 0.089 0 0 0 0 0.019 0 0.0049 0 0 0 0

92+84 0 0.16 0 0 0 0.060 0.23 0.026 0.052 0.45 0 0

101 0.069 0.18 0.15 0.065 0 0.048 0.21 0.027 0.032 0.46 0.054 0

83 0 0 0 0 0 0 0.024 0 0 0.021 0 0

97 0.035 0.065 0.030 0.042 0.0071 0.0046 0.070 0.0047 0.0073 0.095 0.0028 0

87+81 0.069 0.14 0.100 0.13 0 0 0 0 0 0.14 0.063 0

85+136 0 0 0 0.036 0 0.021 0.12 0.0086 0.0094 0.049 0 0

110+77 0.16 0.26 0.12 0.22 0 0.053 0.15 0.017 0.023 0.43 0.034 0 r'

0 0 0.0086 0 0 0.0044 0 0 0.016 0.045 0
,-'

82 0.0055

151 0 0.076 0-028 0 0 0.0043 0.055 0.0022 0.0048 0.066 0.0069 0.0022

135+144+147+114 0.015 0.061 0.044 0.030 0 0 0 0 0 0.095 0 0

149+123+107 0.048 0.26 0.079 0.13 0 0.023 0.12 0 0 0.19 0.016 0.0083

118 0 0.19 0.048 0.13 0 0 0 0.0049 0 0 0.015 0.0055

146 0 0.042 0.016 0 0 0.0024 0 0.0014 0 0 0 0

153+132 0.16 0.70 0.16 0.20 0.022 0.010 0.13 0.0088 0.0076 0.24 0 0.0060

105 0 0.17 0 0 0 0 0 0 0 0 0 0

141 0.013 0 0.020 0.044 0.0056 0.0033 0 0.0013 0.0029 0.055 0.0022 0

137+176+130 0 0.055 0 0 0 0 0 0 0 0 0 0

163+138 0.12 0.46 0.087 0.28 0 0.024 0 0.0076 0.018 0.28 0.022 0
V

178+129 0 0.058 0 0 0 0 0 0 0 0 0 0

187+182 0.014 0.39 0.089 0.062 0 0 0 0 0.0056 0.067 0.037 0

183 0.024 0.19 0.022 0.032 0 0 0 0 0.0039 0 0 0

185 0 0.054 0.0072 0 0 0.0015 0 0 0 0 0.0045 0

174 0 0.26 0.020 0.067 0 0.0029 0 0 0.0023 0.Q38 0.011 0

177 0 0.13 0 0.011 0 0 0 0 0.0038 0 0 0

202+171+156 0.027 0.051 0.0079 0 0 0 0 0.0023 0.0062 0.0099 0 0

180 0.038 0.68 0.038 0.15 0 0.0040 0 0.0014 0 0.080 0.013 0

199 0 0 0 0 0 0 0 0 0.0057 0 0 0

170+190 0.050 0.39 0.024 0.048 0 0.0031 0 0 0.032 0.015 0.0042 0

198 0 0 0 0 0 0 0 0 0 0 0 0

201 0 0.44 0.012 0.062 0 0 0 0.0010 0 0.028 0 0

203+196 0.027. 0.51 0.017 0.069 0 0 0 0 0 0.030 0 0

195+208 0 0.28 0 0.0030 0 0 0 0 0 0 0 0

194 0 0.21 0 0.044 0 0 0 0 0 0 0 0

206 0 0.19 0 0 0 0 0 0 0 0 0 0

TolaIPCB, 2.8 9.7 5.7 4.8 0.61 0.94 5.8 0.41 0.53 7.9 0.85 0.53

Homologue Group
3 0.68 1.1 1.8 1.3 0.34 0.20 2.1 0.17 0.20 1.5 0.36 0.35

4 1.2 1.9 2.7 1.6 0.23 0.46 2.5 0.13 0.095 3.5 0.21 0.16

5 0,33 1.2 0.49 0.66 0.0071 0.20 0.86 0.089 0.14 1.7 0.17 0,012

6 0,35 1.7 0.44 0.69 0.028 0.067 0.30 0.021 0,033 0.93 0.046 0.016

7 0.13 2.2 0.20 0.37 0 0.012 0 0.0014 0.048 0.20 0.070 0

8 0.049 1.5 0.037 0.18 0 0 0 0.0034 0.012 0.068 0 0

9 0 0.19 0 0 0 0 0 0 0 0 0 0

Corresponding Laboratory Blank 10116/97 11/5197 1l/5197 3125/198 2/16/98 3/27/98 7/15198 7/15198 2/9/99 4121/99 2/16198 3/11/98 7/1/98

Surrogate Recoveries (%)
#65 84% 11'1% 92% 94% 97% 98% 80% 87% 81% 93% 86% 87%

#166 94% 149% 104% 111% 103% 100% 85% 87% 97% 109% 105% 95%

_._---_._---- ----



C.t. Field Blanks Particulate Phase
PCB' (FB-QFF)
SnlTogate Corrected Concentrations
(ng)

SH SH SH SH LS LS LS NH
PCB FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF

Congener 7n/98 7nt198 IOn9198 2113199 7/7/98 7/10198 ZlZZI99 7/10198

18 0 0.034 0.022 0.024 0.013 0.11 0.017 0.037

17+15 0 0.011 0.0067 0 0.0061 0 0 0.018

16+32 0.019 0.015 0.032 0.052 0.0055 0.18 0.022 0.049

31 0 0.Q38 0 0 0 0.20 0 0

18 0 0.012 0.020 0.031 0 0 0.043 0

21+33+53 0 0.026 0.011 0.044 0.021 0.068 0.022 0.069

22 0.037 0.025 0 0 0 0.072 0 0.14

45 0 0.0058 0 0 0 0 0 0.011

52+43 0 0.040 0.048 0 0.044 0.061 0 0.043

49 0.0040 0.0032 0.0057 0 0.0043 0.030 0 0.016

47+48 0 0 0.012 0.026 0 0 0 0.022

44 0.0080 0.0057 0.014 0.021 0.0051 0 0 0.027

37+42 0.0073 0.0080 0.0060 0.040 0.0069 0.084 0 0.015

41+71 0 0 0.0059 0 0 0.14 0 0.034

64 0 0.0021 0 0.0080 0 0 0.0026 0.0045

40 0.0059 0.0042 0 0 0 0 0 0

74 0 0 0 0 0 0.083 0 0

70+76 0 0.039 0.0096 0.020 0 0.032 0.012 0.064

66+95 0 0.054 0 0 0,070 0.068 0 0.093

91 0.0044 0.0052 0.0060 0 0 0 0 0.025

56+60+89 0 0.0058 0.0065 0.0068 0.0060 0 0 0.018

92+84 0.0096 0.010 0.023 0.046 0.0068 0 0 0.026

101 0.017 0.017 0.024 0.032 0.017 0.089 0.023 0.032

83 0 0 0.0032 0 0 0 0 0

97 0 0 0.0035 0.0071 0.0026 0.0084 0 0.0033

87+81 0 0 0 0 0 0 0 0

85+136 0 0 0.0046 0 0 0 0.017 0

110+77 0.0097 0.0076 0.019 0.017 0.010 0.018 0 0.026

82 0 0 0 0 0 0 0 0.0023

lSI 0 0.0020 0 0 0.0016 0.017 0 0.0050

135+144+147+124 0 0 0 0 0 0 0 0

149+123+107 0.0070 0.0036 0.012 0.032 0.0079 0.013 0.030 0.0084

118 0 0.0050 0.0081 0 0 0.023 0.026 0.012

146 0 0 0 0 0 0.0092 0 0

153+132 0.0048 0.0082 0 0.0060 0.0093 0.021 0.0074 0

105 0 0 0 0 0 0 0 0

141 0.0023 0 0.0035 0 0.0026 0 0 0

137+176+130 0 0.026 0 0 0 0 0 0

163+138 0 0 0.017 0.010 O.Oll 0.014 0.011 0.0084

178+129 0 0 0 0 0 0 0 0

187+182 0 0 0 0.0049 0 0 0.0090 0

183 0 0 0 0 0 0 0 0

185 0 0 0 0 0 0 0 0

174 0 0 0.0040 0 0 0.0028 0 0

177 0 0 0 0 0 0 0 0

20HI71+156 0 0 0.0058 0 0 0 0 0

180 0 0 0.0057 0 0.0025 0.024 0 0

199 0 0 0 0 0 0 0 0

170+190 0 0 0.0062 0 0 0 0.021 0.0018

198 0 0 0 0 0 0 0 0

201 0 0 0.0028 0 0 0.0070 0 0

203+196 0 0 0 0 0 0 0 0

195+208 0 0 0 0 0 0 0 0

194 0 0 0.0013 0 0 0 0 0

206 0 0 0 0 0 0 0 0

Total PCB' 0.14 0.41 0.35 0.43 0.25 1.4 0.26 0.82

Homologue Group
3 0.063 0.17 0.098 0.19 0.052 0.72 0.10 0.33

4 0.018 0.16 0.10 0.082 0.13 0.42 0.014 0.33

5 0.040 0.045 0.092 0.10 0.036 0.14 0.066 0.13

6 0.014 0.039 0.033 0.048 0.032 0.073 0.049 0.022

7 0 0 0.016 0.0049 0.0025 0.027 0.030 0.0018

8 0 0 0.0099 0 0 0.0070 0 0

9 0 0 0 0 0 0 0 0

Corresponding Laboratory Blank 7/17198 7/24/98 2/9/99 4112199 7/19/98 816198 4/21/99

SUlTogate Recoveries (%)
#65 98% 97% 94% 94% 85% 82% 96% 101%

#166 98% 99"/0 95% 83% 101% 91% 95% 101%



C.3. Field Blank PCBs Particulate
Pbaselo Water (FB-GFF)
Surrogate CoITected Concentrations
(og)

PCB FB-GFF
Congener July-98

18 0.041

17+15 0

11>+32 0.016

31 0

18 0

11+33+53 0.071

n 0.13

45 0

51+43 0
'=,

49 0

47+48 0

44 0

37+41 0.018

41+71 0

64 0

40 0

74 0

7OT76 0 r-"

6lf+95 0.070 "J
91 0
56+60+89 0
91+84 0

101 0.0076

83 0
9_7 0
87+81 0
85+136 0

llOT77 0

HZ 0

151 0
135+144+147+114 0
149+113+107 0.0030

118 0

146 0

153+131 0

105 0

141 0

137+171>+130 0 r-..

163+138 0.0075
,,)

178+119 0

I 87+J 81 0

183 0

185 0

174 0

177 0
101+171+156 0

180 0

199 0

17OTI90 0

198 0

101 0

103+196 0

195+108 0

194 0

106 0

Total PCB, 0.37

Homologue Group
<,,-"-~

3 0.28

4 0.070

5 0.0076

6 0.010

7 0
8 0
9 0
Corresponding Laborato~ Blank 8110198

Surrogate Recoveries (%)
#OS 34%
#166 37%



C.2. Field Blanks Ga.
Pbas. PCBs (FB-PUF)
Sarrogatt Corrected
COD",ntration. (ng)

NB NB NB .NB NB NB NB NB NB 58 S8 5H 58

PCB FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF

Congener 101Z8/97 1113/97 111Z5/97 U/18/97 1/lZ/98 7nJ98 7/10/98 10/19/98 21ZZ/99 1/29/98 Zl10/98 612Z198 7nJ98

18 0 0 0 0 0.62 0.059 0.063 0.071 0 0 0 0

17+15 0 0 0 0 0.18 0.019 0.074 0.15 0 0 0 0

16+3Z 0 0.047 0 0 0.56 0.050 0.064 0.089 0 0 0 0

31 0 0 0 0 0.51 0.063 0 0 0 0 0 0

28 0 0 0 0 0.19 0.031 0 0.040 0 0 0 0

21+33+53 0 0 0 0 0.36 0.033 0.35 0.17 0 0 0 0

ZZ 0 0 0 0 0.3\ 0.027 0 0 0 0 0.31 0

45 0 0 0 0 0.37 0.011 0 0.088 0 0 0.30 0

52+43 0 0 0 0 0.66 0.053 0.48 0 0 0 0.11 0

49 0 0 0.063 0 0.22 0.021 0.13 0 0 0.080 0.053 0

47+48 0 0 0 0 0.27 0.019 0 0 0 0 0 0

44 0.80 0 0 0.22 0.38 0 0 0 0 0.33 0 0

37+42 0.075 0 0 0 0.097 0.021 0 0.036 0 0 0.031 0

41+71 0 0 0 0 0 0 0 0 0 0 0 0

64 0 0 0 0 0.078 0 0 0 0 0.078 0 0

40 0 0 0 0 0.15 0.0081 0 0 0 0 0.037 0

74 0 0 0 0 0.068 0 0 0 0 0 0 0

70+76 0 0 0 0 0 0.Q18 0 0 0 0 0 0

66+95 0 0 0 0 1.2 0.080 0 0 0 0 0 0

91 0 0 0 0 0 0 0 0 0 0 0 0

56+60+89 0 0 0 0 0.13 0.013 0 0 0 0 0 0

91+84 0 0 0 0 0.16 0.021 0 0 0 0 0 0

101 0 0 0 0 0.31 0,029 0 0.047 0 0 0.024 0.067

83 0 0 0 0 0 0.0050 0 0 0 0 0 0

97 0 0 0 0 0 0.0024 0 0 0 0.22 0.053 0

87+81 0.62 0 0.27 0 0 0 0 0 0 0 0 0

85+136 0 0 0 0 0.046 0.0084 0 0 0 0 0 0

110+77 0 0 0 0 0.14 0.013 0 0 0 0.86 0 0

HZ 0 0 0 0 0.038 0 0 0 0 0 0 0

151 0 0 0 0 0.074 0.0040 0 0 0 0 0.036 0

135+144+147+124 0 0 0 0 0.16 0 0.025 0 0 0 0 0

149+123+107 0 0 0 0 0.22 0.017 0 0 0 0 0 0

118 0 0 0 0.10 0 0 0 0 0 0 0.023 0
-- 146 0 0 0 0 0.067 0.0028 0 0 0 0 0 0

153+132 0 0 0 0 0.22 0.Q18 0.030 0.020 0 0 0 0

lOS 0 0 0 0 0 0 0 0 0 0 0 0

141 0 0 0 0 0.017 0.0024 0 0 0 0 0 0

137+176+130 0 0 0 0 0 0 0 0 0 0 0 0

163+138 0 0 0 0 0 0.013 0 0 0 0 0 0

178+129 0 0 0 0 0 0 0 0 0 0 0 0

187+182 0 0 0 0 0 0 0 0 0 0 0 0

183 0 0 0 0 0 0 0 0 0 0 0 0

18S 0 0 0 0 0 0 0 0 0 0 0 0

174 0 0 0 0 0.045 0 0 0 0 0 0 0

177 0 0 0 0 0 0 0 0 0 0 0 0

202+171+156 0 0 0 0 0 0 0 0 0 0 0 0

180 0 0 0 0 0 0.0042 0 0 0 0 0 0

199 0 0 0 0 0 0 0 0 0 0 0 0

170+190 0 0 0 0 0 0 0 0 0 0 0 0

198 0 0 0 0 0 0 0 0 0 0 0 0

201 0 0 0 0 0 0 0 0 0 0 0 0

203+196 0 0 0 0 0 0 0 0 0 0 0 0

195+208 0 0 0 0 0.24 0 0 0 0 0 0 0

194 0 0 0 0 0.094 0 0 0 0 0 0 0

206 0 0 0 0 0 0 0 0 0 0 0 0

Total PCB. 1.5 0.047 0.34 0.32 8.2 0.67 1.2 0.71 0 1.6 0.97 0.067

Homologue GroDp
3 0.075 0.047 0 0 2.8 0.30 0.55 0.55 0 0 0.34 0

4 0.80 0 0.063 0.22 3.5 0.22 0.61 0.088 0 0.49 0.50 0

5 0.62 0 0.27 0.10 0.69 0.079 0 0.047 0 1.1 0.10 0.067

6 0 0 0 0 0.75 0.057 0.055 0.020 0 0 0.036 0

7 0 0 0 0 0.045 0.0042 0 0 0 0 0 0

8 0 0 0 0 0.34 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0

Corresponding Laboratory 11/9/97 3/10/98 3/18/98 2/16/98 7/15/98 7/15/98 11/24/98 3/8/99 2/16/98 2/16/97 712198 7/18/98

Surrogate Recoveries (%)
#65 96% 93% 97% 92% 76% 78% 79% 91% 89% 85% '92% 99%

#166 107% 105% 107% 101% 84% 90% 85% 99% 101% 91% 102% 106%



C.2. Field Blanks Gas
Pbase PCBs (FB-PUF)
Surrogate Corrected
Concentrations (ng)

SH SH SH LS LS LS
PCB FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF
Congener 7111198 10119198 2113199 717198 7110199 212199

18 0 0.097 0 0 0 0

17+15 0 0.054 0 0 0 0.11

1'""32 0 0 0 0 0 0.\6

31 0 0 0 0 0 0

28 0 0 0 0 0 0

21+33+53 0 0 0 0 0 0.059

22 0 0 0 0 0 0
~'-45 0 0 0 0 0 0.061

52+43 0 0.\2 0 0 0 0.27

49 0 0 0 0 0 0

47+48 0 O.oJ8 0 0 0 0

44 0 0 0 0 0 0.023

37+42 0 0.020 0 0 0.044 0

41+71 0 0 0 0 0 0.019

64 0 0 0 0 0.10 0

40 0 0 0 0 0 0 ~.",

74 0 0 0 0 0 0
\ ... /

70+76 0 0 0 0 0 0

66+95 0 0 0 0 0 0

91 0 0 0 0 0.\6 0

56+60+89 0 0 0 0 0 0

92+84 0 0 0 0 0 0

lin 0 0 '0 0 0 0.025

83 0 0 0 0 0 0

97 0 0 0 0 0 0 r-
87+81 0 0 0 0 0 0

85+136 0 0 0 0 0 0

110+77 0 0.019 0 0 0 0

82 0 0 0 0 0 0

151 0 0 0 0 0 0

135+144+147+124 0 0 0 0 0 0.021

149+123+107 0 0 0 0 0 0

118 0 0 0 0 0 0

146 0 0 0 0 0 0

153+132 0 0.033 0 0 0 0.039

105 0 0 0 0 0 0

141 0 0 0 0 0 0

137+176+130 0 0 0 0 0 0.043

163+138 0 0 0 0 0 0

178+129 0 0 0 0 0 0

187+182 0 0 0 0 0 0

183 0 0 0 0 0 0

185 0 0 0 0 0 0

174 0 0 0 0 0 0

177 0 0 0 0 0 0

202+171+156 0 0 0 0 0 0

180 0 0 0 0 0 0

199 0 0 0 0 0 0

170+190 0 0 0 0 0 0

198 0 0 0 0 0 0

201 0 0 0 0 0 0

203+196 0 0 0 0 0 0

195+208 0 0 0 0 0 0

194 0 0 0 0 0 0

206 0 0 0 0 0 0

Total PCBs 0.36 0 0.3\ 0.84

Homologue Group
3 0 0.\7 0 0 0.044 0.33

4 0 0.14 0 0 0.10 0.38

5 0 0.0\9 0 0 0.16 0.025

6 0 0.033 0 0 0 0.\0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

Corresponding Laboratory 7117198 11124198 318199 718198 71\7198 318199

Surrogate Recoveries (%)
#65 99% 89% 97% 96% 90%

#166 101% 93% 95% \06% 94%

~



CA. Field Blank PCB, DIssolved
Pbase In Water (FB-XAD)
Surrogate Corrected Concentrations
(ng)

PCB
Congener
18
17+15
16+32
31
28
21+33+53
22
45
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66-'95
91
56+60+89
92+84
101
83
97
87+81
85+136
110+77
82
lSI
135+144+147+124
14!H-123+107
118
146
153+132
lOS
141
137+176+130
163+138
178+129
187+182
183
185
174
177
202+171+156
180
199
170+190
198
201
203+196
195+208
194
206

ToW PCB'

Homologue Group
3
4
5
6
7
8
9
Corresponding Laboratory Blank

Surrogate Recoveries (%)
#65
#166

FB-XAD
July-98

o
o

0,28

0.12
0.19
0.11
o
o
o
o
o

0.021
o

0.096
0.0060

o
0.072
0.028

o
o

0.039
o

0.12
o

0.077
o
o
o

0.0060
o
o

0.095
0.053

o
o
o

0.018
o
o
o
o
o
o

0.043
o

0.047
o

0.0081
o
o

0.033
o
o
o
o

1.5

0.69
0.26
0.26
0.11
0.043
0.088

o
7/28/98

115%
101%

-- - ----- ---------------------------------------------------- --------





Appendix - Chlordanes

I. Chlordane Concentrations: Air, Precipitation, and Water
A. New Brunswick .

A.l. Air Samples- Particulate Phase (QFFs)
A.2. Air Samples - Gas Phase (PUPs)
A.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

B. Sandy Hook
B.l. Air Samples- Particulate Phase (QFFs)
B.2. Air Samples - Gas Phase (PUPs)
B.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

C. Liberty Science Center
C.l. Air Samples- Particulate Phase (QFFs)
C.2. Air Samples - Gas Phase (PUPs)
C.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

D. Lower Hudson River Estuary
D.l. Air Samples- Particulate Phase (QFFs)
D.2. Air Samples - Gas Phase (PUPs)
D.3. Water Samples - Particulate Phase (GF/Fs)
DA. Water Samples - Gas Phase (XAD)

II. Laboratory Quality Assurance
A. Laboratory Blanks

A.I. Laboratory QFF Blanks - Air Particulate Phase
A.2. Laboratory PUP Blanks - Air Gas Phase
A.3. Laboratory XAD Blanks - Precipitation Particulate + Dissolved
AA. Laboratory GF/F Blank - Water Particulate Phase
A.5. Laboratory XAD Blank - Water Dissolved Phase

B. Matrix Spikes - Performance Standards
B.l Matrix Spikes - QFF media
B.2. Matrix Spikes - PUP media
B.3. Matrix Spike - GF/F media
BA. Matrix Spike - XAD media

C. Field Blanks
C.I. Field QFF Blanks - Air Particulate Phase
C.2. Field PUP Blanks - Air Gas Phase
C.3. Field GF/F Blank - Water Particulate Phase
CA. Field XAD Blank - Water Dissolved Phase



A.l. New krunsWick Particulate Phase Chlordanes (NB-QFF)
Concentrations (pglm)

I duplicateI
I

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Chordane i 10/5/97 10/8/97 10/9/97 10/12/97 10/13/97 10/15/97 10/16/97 10/21/97 10/28/97 10/29/97

oxychlordane 0.11 NQ NQ 0.11 0.11 0.13 0.16 0.22 0.14 0.18
trans chlo~dane 0.41 1.2 1.2 1.2 1.0 0.79 1.2 0.84 0.91 0.56
mc5 I 0.073 0.40 0.40 0.3 0.29 0.10 0.28 0.18 0.16 0.10
cis chlordahe 0.18 1.1 1.1 1.2 0.98 0.53 1.2 0.75 0.71 0.49

i
0.11 0.94 1.0."trans nonafWor 0.5 0.50 0.28 0.91 0.70 0.63 0.33

cis nonach~or 0.051 0.55 0.69 0.3 0.30 0.23 0.36 0.17 0.29 0.18

I 0.7 3.7 3.9 3.2 2.8 1.8 3.6 2.5Total Chlordanes 2.5 L6
CorrespontUng Laboratory Blank 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97 11/5/97

I

Total SusPfnded Particulate (~g/m3) NA NA NA NA NA NA NA NA NA NA

r ( , ( \
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A.I. NewlBrunSwiCk Particulate Phase
Concentra~ions(pg/m3

)
I duplicate duplicate duplicate

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Chordane! 10/29/97 11/2/97 11/2/97 11/6/97 11/12/97 11/18/97 11/24/97 11/30/97 12/6/97 12/12/97

oxychlordfne 0.11 0.11 0.60 2.0 0.52 0.56 0.52 0.67 0.36

trans chlo~dane 0.50 0.49 2.6 12 5.6 2.2 2.2 3.0 3.0
mcS I 0.11 0.10 0.56 1.8 0.91 0.34 0.53 0.41 0.43
cis chlord~ne 0.45 0.42 2.6 8.0 3.0 1.3 2.5 2.1 2.3
trans nonJchlor 0.32 0.34 1.7 5.6 2.8 1.1 1.6 1.7 1.6

I
cis nonachlor 0.13 0.11 0.56 0.33 1.1 0.25 1.4 0.30 0.32

I
I
,

I

Total Chldrdanes 0.0 1.4 1.4 7.4 26.0 12.5 4.8 7.7 7.1 7:2
corresPo~ding Laboratory Blank 11/5/97 3/5/98 3/5/98 2/16/98 3/27/98 3/27/98 3/5/98 2/16/98 3/27/98 3/5/98

Total Sus~endedParticulate (J.Lg/m3
) NA 22.9 21.7 43.7 35.4 55.4 15.7 52.2 19.9 29.5

i

i
I
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A.I. New ~runsWickParticulate Phase
Concentrations (pglm3

)
I
!

, NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF,

Chordane I 2/16/98 2/22/98 2/28/98 3/6/98 3/12/98 3/18/98 3/24/98 3/30/98 4/5/98 4/11/98

oxychlord,ne 0.30 0.42 0.30 0.47 0.40 0.26 0.34 0.11 0.65 1.0
trans chlol1dane 2.0 2.8 2.5 3.4 3.3 6.4 7.5 1.3 1.2 6.4
mc5 I 0.43 0.47 0.40 0.70 0.58 0.84 1.0 0.22 0.29 1.0

I

cis chlord~ne 1.7 2.2 1.9 2.5 2.7 4.8 5.0 1.6 1.0 4.1
trans non~chlor 1.1 1.5 1.3 2.2 2.0 3.4 3.7 1.4 0.86 3.3
cis nonachior 0.37 0.52 0.40 0.78 0.23 1.1 1.1 0.20 0.28 0.70

!

Total Chlordanes 5.2 7.0 6.1 8.9 8.2 15.7 17.3 4.5 3.4 14.5
Correspo~ding Laboratory Blank 3/11/98 3/11/98 3/11/98 3/11/98 3/27/98 3/27/98 3/27/98 5/27/98 6/1/98 6/29/98

Total susp!ended Particulate (Jlg/m3
) 29.2 23.0 22.8 21.5 19.6 18.8 30.0 60.9 13.9 22.9



I
A.I. New rrunswick Particulate Phase
Concentra1:jions (pg/m3

)

I
I NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFFI
I

Chordane I 4/17/98 4/23/98 4/29/98 5/5/98 5/11/98 5/17/98 5/23/98 5/29/98 6/4/98 6/10/98

oxychlord*e 0.41 0.20 0.35 0.19 0.34 0.53 0.60 0.11 0.60 0.35
trans chlortlane 0.77 0.44 1.2 1.7 1.9 1.2 3.2 2.6 1.2 1.8

mc5 t 0.17 0.10 0.53 0.39 0.42 0.38 0.60 0.39 0.14 0.45
cis chlorda e 0.54 0.40 0.85 1.4 1.4 1.1 2.1 3.2 1.2 1.4

I
0.55 0.46 0.85 1.0 1.1 1.1 2.1 3.1 1.2 1.2trans nonachlor

cis nonachlrr 0.16 0.12 0.27 0.43 0.28 0.33 0.42 0.47 0.14 0.28

Total Chlo~danes 2.0 1.4 3.1 4.5 4.7 3.9 7.8 9.3 3.8 4.6
I

5/27/98 6/1/98corresponfing Laboratory Blank 5/27/98 5/27/98 6/1/98 5/27/98 6/1/98 6/29/98 6/29/98 6/29/98

Total Suspended Particulate (J.Lglm3
) 27.4 25.3 88.1 64.9 48.5 69.0 39.1 196.1 24.4 51.8

I
I
I
I
I
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A.L NewlBrunSWick Particulate Phase
Concentrapons (pglm3)

I

. i
I
I

Chordanel
oxychlord~e

trans chlo~dane

mc5 I
cis chlordJne

I
trans non~chior

cis nonachior
I
I

Total chlJrdanes
correSPO~dingLaboratory Blank

Total SusPlended Particulate (llglm3)

I

NB-QFF
6/16/98

0.11

0.82

0.11

0.46
0.43

0.15

1.9
7/1198

58.3

NB-QFF
6/22/98

0.44

2.6

0.45
1.8
1.6

0.41

6.4
7/1198

58.9

NB-QFF
6/25/98

0.11
5.1

0.92

3.7

3.6

0.73

13.0
7/1198

41.4

day
NB-QFF
6/26/98

0.55

3.7
0.71

2.5

2.3

0.50

9.0
7/1198

86.2

night
NB-QFF
6/26/98

0.89

3.3

0.70
2.3

2.3

0.64

8.6
7/1198

73.2

NB-QFF
6/28/98

0.45

2.0

0.50

1.5
1.7

0.47

5.6
8/6/98

28.7

NB-QFF
7/4/98

0.12

0.69

0.17

0.48
0.46

0.16

1.8
8/6/98

NA

10%

day
NB-QFF

7/5/98

Too

Little

sample

To
quantify

7/15/98

27.8

10%

night
NB-QFF

7/5/98

Sample

Missing

10%

day
NB-QFF

7/6/98

Too

Little

sample

To
quantify

7/15/98

35.9
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A.I. New:runsWick Particulate Phase
10% 10% 10% 10% 10% 10% 10% 10% 10% 10%Concentra I'ons (pglm

3
)

night day night day night day night day night day

Chordane I
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

7/6/98 717/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11/98

oxychlord3lne Too Too Too Too Too Too Too Too Too Too
trans chlortJane Little Little Little Little Little Little Little Little Little Little

mcS I sample sample sample sample sample sample sample sample sample sample

cis chlordate To To To To To To To To To To
trans nona hlor quantify quantify quantify quantify quantify quantify quantify quantify quantify quantify

cis nonachl~r

ITotal Chlordanes
corresponfing Laboratory Blank I 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98

Total Suspended Particulate (J.1g1m3
) 33.7 46.4 349.8 35.0 36.3 45.4 75.0 50.5 31.0 39.2

I
!
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A.I. New Brunswick Particulate Phase

I. 3
Concentrations (pg/m )

I NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Chordane I 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98 8/15/98 8/21/98 8/27/98 9/2/98 9/4/98
oxychlordane Sample 0.12 0.11 0.68 0.93 0.95 0.91 1.3 0.34 1.0

I Missing 1.3 1.4 1.9 0.81 2.0 3.5 2.3 2.7 0.79trans chI0~an.
mc5 0.25 0.29 0.46 0.12 0.08 0.72 0.80 0.47 0.41
cis chlorda e 0.83 1.0 1.5 0.67 1.4 2.1 1.8 1.8 0.66

trans nonafhlor 0.66 0.82 1.3 0.58 1.1 1.7 1.4 1.5 0.67
cis nonachlor 0.13 0.27 0.26 0.19 0.28 0.33 0.31 0.38 0.16

. I
Total Chlo~danes 2.9 3.4 4.9 2.2 4.8 7.7 5.9 6.4 2.3
Correspon ing Laboratory Blank 9/14/98 9/14/98 9/14/98 9/18/98 9/24/98 9/24/98 9/18/98 10/15/98 9/24/98

Total susp~ndedParticulate (llg/m3) 27.6 70.3 58.1 51.3 36.9 27.7 46.9 47.2 54.1
!

I
I

I;
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A.I. New Brunswick Particulate Phase

I. 3Concentratlons (pg/m )

I NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF!
Chordane i 9/8/98 9/13/98 9/19/98 9/22/98 9/25/98 10/1/98 10/7/98 10/10/98 10/13/98 10/19/98

oxychlordar.e 1.2 0.58 0.31 0.30 0.22 0.29 0.80 0.24 0.14 0.38
trans chlordane 2.1 2.9 2.8 1.6 2.1 1.3 1.1 0.54 1.1 1.5

!
mc5 l 0.46 0.53 0.37 0.31 0.35 0.22 0.31 0.11 0.18 0.27
cis chlorda e 1.4 1.9 1.6 1.3 1.4 0.88 0.80 0.39 0.76 1.1

I
1.3 1.6 1.2 1.0 1.1 0.75 0.66 0.34 0.63 0.95trans nonachlor

cis nonachlrr 0.34 0.40 0.23 0.33 0.33 0.13 0.22 0.09 0.14 0.32

Total Chlotdanes 5.1 6.7 5.7 4.2 4.9 3.1 2.8 1.4 2.6 3.9
corresponfing Laboratory Blank 9/24/98 9/24/98 10/15/98 10/15/98 10/15/98 10/15/98 10/19/98 10/19/98 1/4/99 2/9/99

Total Suspended Particulate (f..lg/m3
) 24.4 42.0 14.5 52.4 47.9 45.1 44.2 18.5 33.9 55.4

I,
I

I

!
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A.2. New ~runswiCkGas Phase Chlordanes (NB-PUF)
Split PUF Split PUFConcentra1ons (pglm)

top bottom
I
1

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUFI,

Compoundl 10/5/97 10/8/97 10/9/97 10/12/97 10/13/97 10/15/97 10/16/97 10/21/97 10/21/97 10/28/97

oxychlordar.e 15 NQ NQ 10 14 11 10 4.6 0.10 3.6
trans chlortlane 58 78 111 36 54 40 46 8.6 0.087 7.2
mc5 I 8.2 11 20 6.0 10 6.1 6.1 1.7 0.028 1.3
cis chlordahe 79 69 103 40 67 44 51 12 0.11 9.3

I 46 39 65 18 36 20 30 6.1 0.035 5.1trans nonachlor
cis nonachlbr 3.7 3.7 8.1 1.9 3.0 1.9 2.3 0.47 0.032 0.30

Total chlJdanes I 186 190 287 97 160 106 129 27 0.26 22 .
I

10/14/97 10/2/97 10/22/97 10/28/97 10/22/97 10/28/97 10/28/97 10/22/97 10/22/97 11/9/97Correspon1ing Laboratory Blank

I

I
I,
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A.2. New Brunswick Gas Phase CWo
ConcentraJons (pglm3

)

I Duplicate Samples Duplicate Samples
I

I NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Compound 10/29/97 10/29/97 11/2/97 11/2/97 11/6/97 11/12/97 11/18/97 11/24/97 11/30/97 12/6/97

oxychlordllJr.e NQ NQ 5.8 7.9 6.4 2.6 3.0 3.1 4.0 1.0
trans chlordane 33 31 16 15 27 5.3 13 14 32 4.9

I

mc5 I 4.6 4.2 2.1 2.9 4.3 0.8 1.6 2.1 4.8 0.77

cis chlordare 28 28 19 19 27 6.3 14 10 25 4.6
trans nona1hlor 17 17 11 11 15 3.1 6.6 5.1 13 2.6
cis nonachlrr 1.7 1.3 0.45 1.1 1.1 0.12 0.16 0.64 1.1 0.15

I I 79 78 47 46 71 15 34 30 71 12Total Chlordanes
I

corresponiing Laboratory Blank 11/9/97 11/9/97 11/9/97 11/9/97 3/5/98 3/5/98 3/5/98 3/5/98 3/17/98 3/5/98
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A.2. New ~runswickGas Phase CWo

concentratons (pglm
3

)

compoundl
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
12/12/97 12/18/97 12/24/97 12/30/97 1/5/98 1/11/98 1/17/98 1/23/98 1/29/98 2/4/98

oxychlordar.e 3.4 3.7 3.0 1.7 11 1.1 1.8 0.10 0.10 0.10
trans chlori:lane 18 29 13 6.2 78 4.9 15 38 19 12
mc5 I 1.9 3.1 1.5 1.0 9.2 0.82 1.8 4.5 2.9 2.1
cis chlordahe 16 26 15 5.5 69 5.5 14 33 18 12

I 12 13 8 3.1 39 2.4 6.3 20 8.9 5.8trans nonachlor
cis nonachl~r 0.29 0.35 0.10 0.23 1.6 0.15 0.22 1.6 0.59 0.33

Total chloLanes I 46 68 36 15 187 13 36 93 47 30 .
Correspon~ing Laboratory Blank 3/10/98 3/5/98 2/16/98 3/10/98 3/17/98 3/17/98 2/16/98 2/16/98 2/16/98 3/17/98

I
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A.2. New hrunswick Gas Phase Chlo
Concentraftons (pglm)

I NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Compoun~ 4/11/98 4/17/98 4/23/98 4/29/98 5/5/98 5/11/98 5/17/98 5/23/98 5/29/98 6/4/98
oxychlord~ne 8.1 5.0 7.1 14 21 9.1 27 13 23 13
trans chlorrane 22 13 24 48 131 44 81 22 88 14
IDc5 3.3 2.4 7.3 0.8 19 7.0 14 3.8 18 3.0
cis chlordahe 20 11 19 31 106 37 73 18 68 13

I 12 9.1 14 20 70 22 50 12 46 11trans nonafhlor

cis nonac1or 0.7 0.75 0.87 2.2 6.8 2.0 4.6 1.0 5.3 0.77

I 54 34 58 101 314 105 208 53 208 38 .Total Chlordanes
Correspon~ingLaboratory Blank 5/23/98 5/23/98 5/26/98 5/26/98 5/23/98 5/23/98 6/15/98 6/15/98 6/15/98 6/15/98

I
I

I
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A.2. New 1ruoswiokGa, Pba", Chlo
l 3 SplitPUF SplitPUF 10%Concentratlons (pg/m )

day-top day-bottom night day
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

Compound I 6/10/98 6/16/98 6/22/98 6/25/98 6/26/98 6/26/98 6/26/98 6/28/98 7/4/98 7/5/98

oxychlordane 7.2 33 29 71 47 1.3 44 19 41 14
I 29 94 98 168 113 1.0 199 54 137 20trans chlordane

mc5 I 5.4 18 18 42 25 0.069 30 11 24 4.6
cis chlordaf,e 24 83 95 108 103 0.18 163 50 114 21
trans nonaehlor 14 64 62 82 81 0.10 110 36 87 17
cis nonachl~r 1.6 8.0 6.2 16 9.2 0.032 9.5 3.2 7.1 1.6

[

I

ITotal Chlo1danes 69 248 262 375 305 1.3 481 143 346 60
Correspon ing Laboratory Blank 7/2/98 7/2/98 7/2/98 7/2/98 7/2/98 8/20/98 8/20/98 7/15/98 7/15/98

I
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A.2. New ~runswiCk Gas Phase Chlo
Concentrations (pg/m3

) 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
. I night day night day night day night day night dayI

compoundl
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98

;;:::~~:;~:ne
11 26 Too Little 31 Too Little Too Little Too Little 17 49 23
41 83 Sample to 84 Sample to Sample to Sample to 28 153 26

mc5 I 5.4 15 Quantify 17 Quantify Quantify Quantify 6.4 23 6.8
I

cis chlordane 35 77 81 29 130 26
trans nona~hlor 21 54 60 25 96 26
cis nonachlhr 1.0 4.1 5.2 2.3 7.5 2.2

Total CbIO~dan.. I 98 218 231 84 387 81
Corresponding Laboratory Blank 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98

I

t
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A.2. New *runswiCk Gas Phase Chlo

con<entrarn, (pglm) 10% 10%

night day
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

Compound 7/10/98 7/11/98 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98 8/15/98 8/21/98 8/27/98
oxychlord e 6.8 Too Little 35 43 22 36 24 27 19 36

:~'blor'
14 Sample to 109 88 87 94 98 93 61 159
2.4 Quantify 21 18 18 17 19 17 7.7 28

cis chlorda e 13 97 80 78 87 93 83 43 147
trans nona hlor 9.1 70 65 54 60 63 56 29 91
cis nonaChIrr 0.56 7.2 6.5 6.2 4.4 5.5 4.8 2.4 7.9

I 36 283 239 225 245 259 237 135 405·Total Chlordanes
Correspon~ingLaboratory Blank 7/15/98 8/20/98 8/31/98 8/31/98 8/31/98 9/8/98 9/8/98 9/8/98 9/8/98
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A.2. New~runswick Gas Phase Chi.
Concentra ·ons (pg/m3

)

J ~PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Compoun 9/2/98 9/4/98 9/8/98 9/13/98 9/19/98 9/22/98 9/25/98 10/1/98 1017/98 10/10/98

oxychlord~ne 29 37 23 29 1.0 21 25 7.1 13 14
trans chlorrane 95 126 34 103 5.7 80 88 14 66 38
mc5 14 21 6.5 18 0.71 13 13 2.5 10 6.6
cis chlordane 80 118 31 96 5.3 71 72 12 51 33
trans nonathlor 52 75 25 64 3.0 51 47 9.0 31 23
cis nonachE r 3.9 5.6 1.6 4.9 0.06 4.4 3.5 0.62 2.5 2.1

Total Chlo~danes I 232 323 92 268 14 206 210 36 150 96·
Correspon ing Laboratory Blank 9/8/98 9/30/98 9/30/98 9/30/98 9/30/98 9/30/98 10/21/98 10/21/98 10/21/98 11/24/98

I,
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A.2. New lruoswirk Gas Phase CWo
Concentrations (pglm3

)

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Compound I 10/13/98 10/19/98 10/28/98 11/6/98 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98 12/30/98
oxychlorda e 12 15 8.5 2.8 4.6 1.1 2.8 10 0.16

trans rhloiane 53 32 26 8.1 14 4.2 20 61 0.43
mc5 8.4 4.9 4.0 1.1 1.9 0.69 2.2 8.8 0.075
cis chlorda~e 44 27 21 7.4 12 3.7 15 47 0.34
trans nona Wor 28 19 15 4.2 7.0 2.3 8.3 32 0.20

cis nonacldt' 2.3 1.2 1.2 0.094 0.32 0.23 0.34 2.6 0.032

I 127 79 63 20 33 10 44 142 1.0Total Chlo~danes
Correspon4ing Laboratory Blank 11/24/98 11/24/98 1/5/99 1/5/99 1/5/99 2/8/99 2/8/99 2/8/99 2/15/99 2/15/99
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A.3. New BrfSWiCk Chlordanes in Precipitation (NB-Precip)
Concentratio S(pgIL)

INB-Precip NB-Precip NB-Precip
Compound I 1/24/98 2/3/98 2/11/98

NB-Precip
2/16/98

NB-Precip NB-Precip
2/28/98 3/12/98

NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip
3/24/98 4/5/98 4/17/98 4/29/98 5/12/98 5/23/98

12 2.1 2.1 Sample 4142 14
80 39 128 Lost 1180 62
47 35 89 1229 40
91 53 122 930 57
49 26 64 8491 34
15 13 44 965 19

oxychlordane 2.1 2.1 15
trans chlord~e 750 179 119

mc5 I 352 86 78
cis chlordane 749 187 116
trans nonachlor 513 116 55
cis nonachlorl 487 72 9.4

ToW CbIOnlf·.. I 2499 555 300
Correspondi~gLaboratory Blank 6/10/98 9/1198 6/10/98
VolumeofPr.ecip.(L) 0.1 6.2 3.6

15
62
41
57
27
20

167
6/10/98

16.9

3.9 2.1
31 83
15 49
27 94
14 44
13 21

85 242
6/10/98 9/1/98

8.7 13.3

235
9/1198

8.6

131
9/1198
13.1

358
9/1198

7.7

11566
9/28/98
0.050

171
9/28/98

9.5

r ( \ :' \
, ,
" ) o ", ) o (41) ()



NB-Precip NB-Precip NB-Precip
6/4/98 6/17/98 6/28/98

A.3. New BlunSWick Chlordanes in P
Concentrati6ns (pgIL)

I
Compound I

NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip
7/9/98 7/22/98 8/3/98 8/15/98 8/21/98 9/4/98 9/22/98

NB-Precip NB-Precip
10/10/98 10/28/98

15 16 14
46 55 57
40 43 43
48 60 56
24 37 34
16 30 19

112 19 2.1 12 15 43 184
179 110 105 54 61 85 69
117 85 65 42 42 68 127
194 125 109 60 68 97 95
170 69 71 34 40 64 152
92 27 33 15 23 32 58

2.1 2.1
88 134
49 71
92 125
48 71
23 23

oxychlordane
trans chlord~ne
mc5 I
cis chlordan~

Itrans nonacl)lor

cis nonachlor

Total Chlor1anes
Corresponding Laboratory Blank
Volume of Pfecipo (L)

I,

133
9/28/98

21.8

182
10/8/98

4.4

166
10/8/98

5.4

635
10/8/98

0.8

331
10/8/98

2.3

317
10/8/98

1.4

164
11/11/98

4.0

191
11/11/98

9.2

278
11/11/98

10.2

374
11/11/98

10.4

252
3/30/99 '

2.0

353
3/30/99

2.1



i

i

A.3. N~Btmwkk CkIo,d••B mP
Coneentrati0

l
s (pgIL)

NB-Precip NB-Preeip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip
Compound I 11/15/98 12/3/98 12/21/98 1/8/99 1/26/99 2/13/99 3/3/99 3/21/99

oxyehlordan~ 31 2.1 Column 5.2 6.3 Sample 4.6 2.1

trans ehlordlne 116 23 Broke 73 55 Combined 54 94
me5 54 11 30 32 with other 36 47
cis ehlordan~ 102 21 62 52 Sample 48 88
trans nonae or 62 13 36 30 30 51

,;, ...., 0101 24 5.7 11 11 14 20

Total Chlor nes

I
304 63 182 148 146 252

correspond~g Laboratory Blank 3/30/99 3/30/99 4/27/99 4/27/99 6/21/99 6/21/99
Volume OfPrcip. (L) 4.0 15.2 29.2 8.3 14.1 2.0

I

I

r ( , c ,

" o 1'--,
\ J (~]) ()



B.1. sand~ Hook Particulate Phase Chlordanes (SH-QFF)
I 3

Concentra~ons (pglm )

[

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Compound I 2/4/98 2/10/98 2/16/98 2/22/98 2/28/98 3/6/98 3/12/98 3/18/98 3/24/98 3/30/98 4/5/98

oxychlordare NQ 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0,35 0,39

trans chlordane 4.9 2.2 1.9 1.9 1.9 1.9 1.9 6.9 2.7 1.9 2.4

mc5 I 0.84 0,35 0,33 0.33 0,33 0,33 0,33 1.2 0.56 0.37 0.43

cis chlorda~e 2.8 2.0 2.0 2.0 2.0 2.0 2.0 3.9 2.1 2.0 2.0

trans OOOIIO' 2.2 1.2 0.88 0.88 0.88 0.88 1.3 2.5 1.6 1.4 1.2
cis nonachl r 0.88 0.42 0.13 0.13 0.40 0.15 0.13 0.54 0.52 0,34 0,30

Total Chlo idane 10.7 5.8 4.9 4.9 5.1 4.9 5,3 13.8 6.8 5.5 5.9
Correspon1ing Laboratory Blank 2116/98 3/11198 3111198 3111198 3111198 3111198 3/27/98 3/27/98 5/27/98 5/27/98 6/1198

Total Susp~ndedParticulate (J.l.glm3
) 49.02 36.16 30.92 30.73 31.40 30.29 11.200 35.86 26.75 57.09 16.600

I,



r ( : (~
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B.t. SandylHook Particulate Phase Chlo

con"'nt<a'T' (pg1m') night day night day night day
SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF

Compound 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11/98 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98

oxychlorda1e 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
trans chlordane 1.9 4.7 1.9 1.9 1.9 1.9 2.1 2.0 1.9 1.9 1.9

mcS I 0.33 0.96 0.33 0.59 0.33 0.33 0.46 0.40 0.33 0.44 0.33
cis chlordane 2.0 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
trans nonaeflor 0.88 1.7 0.88 0.88 0.88 0.88 1.1 1.0 0.88 1.0 0.88
cis nonachlor 0.31 0.63 0.13 0.29 0.14 0.21 0.38 0.31 0.20 0.32 0.13

Total chlorlane 5.0 9.1 5.0 4.9 4.9 5.6 5.3 4.9 5.2 4.9
I

8/6/98Corresponding Laboratory Blank 7/17/98 7/17/98 7/17/98 8/6/98 9/14/98 9/14/98 9/14/98 9/18/98 9/14/98

Total suspe~dedParticulate (J.Lg/m3
) 65.78 73.03 47.22 47.66 61.40 52.47 70.21 51.7 56.24 38.25

Ir ( ( " ( '\,, / ;0) ) ; )





B.1. sandylHook Particulate Phase Chlo

cone··...·'lDS (p.....')

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Compound 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99
oxychlordane 0.35 0.35 0.50 0.35 0.35 0.35 0.35 0.35 1.8 0.35 0.49.......hI·t·· 2.7 1.9 3.0 5.1 1.9 2.1 1.9 4.1 9.6 2.7 8.7
mc5 0.45 0.35 0.50 0.80 0.33 0.40 0.33 0.61 1.3 0.36 1.1

cis chlorda~e 2.0 2.0 2.3 3.1 2.0 2.0 2.0 2.5 6.0 2.0 4.5

trans nonactlor 1.3 1.0 1.7 2.5 0.88 0.88 0.93 2.2 4.2 1.5 3.1

cis nonachlT 0.23 0.27 0.23 0.58 0.16 0.40 0.31 0.63 0.56 0.37 0.57

6.2 5.2 7.2 11 4.9 5.3 5.1 9.4 20 6.5 16.9Total Chlorfane
correSPOndrg Laboratory Blank 1/4/99 2/17/99 2/17/99 3/2/99 3/2/99 4/12/99 4/12/99 4/12/99 4/12/99 4/12/99

Total Suspe ded Particulate (l!g/m3
) 49.21 65.36 54.1 35.20 49.03 62.0 64.83 33.64 63.64 68.52

I
I

1, ( ( ,
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B.1. sand~ Hook Particulate Phase Chlo

Concentrations (pg/mJ)

Compound
oxychlordane

I
trans chlor1ane
mcS
cis chlorda,e
trans nonacrlor

cis nonachlr

Total Chlor~ane
Correspon~ingLaboratory Blank

Total Suspe~dedParticulate (llg/mJ)

I,

SH-QFF
2/22/99

Power

Outage

SH-QFF
3/3/99

Power

Outage

SH-QFF
3/12/99

Power

Outage

SH-QFF
3/21/99

Power

Outage

SH-QFF
3/30/99

Power

Outage



B.2. sandtHook Go. Plul.. Chlordan.. (SH-PUF)

concentraj ns (pg/m)

Compound I

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
2/4/98 2/10/98 2/16/98 2/22/98 2/28/98 3/6/98 3/12/98 3/18/98 3/24/98 3/30/98 4/5/98

oxychlorda~e 1.0 2.0 1.0 5.1 1.0 1.0 0.091 2.0 0.58 4.1 0.65
trans chlordane 16 23 9 21 17 14 0.93 31 12 35 5.3

mc5 I 2.2 2.6 1.5 3.0 2.1 2.2 0.20 3.6 1.9 6.5 0.93
cis chlordane 13 19 9.0 20 13 12 0.95 25 11 29 4.7

trans nonaro, 6.2 11 5.1 12 6.9 6.9 0.48 13 5.9 20 2.6
cis nonachl r 0.46 0.56 0.45 0.61 0.57 0.61 0.060 0.83 0.29 1.9 0.19

Total Chlor~ane I 36 53 24 53 37 34 2.4 70 30 86 13
Correspond,jng Laboratory Blank 2/16/98 3/10/98 3/10/98 3/10/98 3/17/98 3/25/98 3/25/98 3/25/98 5/26/98 5/23/98 5/26/98

Ir ( ", )
(~ -)
\ ) :Q) ~ ) ~ )



B.2. San~y Hook Gas Phase Chlorda

Concentr~tions(pg/m3
)

split-top plit-bottom
SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

I

Compoun~ 4/11/98 4/17/98 4/23/98 4/29/98 5/5/98 5/11/98 5/17/98 5/23/98 5/29/98 5/29/98 6/4/98
oxychlor~ane 3.0 5.3 3.1 2.8 4.9 4.2 3.8 7.9 16 0.091 3.1
trans chloirdane 30 40 25 17 38 36 23 73 99 0.036 16,

mc5 i 4.0 6.4 3.7 2.7 5.8 5.7 4.5 14 16 0.073 3.3
cis chlord~ne 23 32 20 16 31 32 20 57 84 0.026 15
trans nonachlor 12 21 12 11 18 19 12 32 59 0.017 10
cis nonac~lor 0.57 1.9 0.89 0.82 2.3 2.0 1.3 3.8 2.7 0.020 0.87

i

Total Chlordane 66 95 58 44 90 88 57 165 245 0.10 41
i

Corresponding Laboratory Blank 6/15/98 5/26/98 5/23/98 5/23/98 5/23/98 5/23/98 5/23/98 6/15/98 6/15/98 6/15/98 6/15/98

I

I
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B.2. SanJy Hook Gas Phase Chlorda

concentri~ons(pg/m
3

)

day night day night day night day.,
I SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

Compoun~ 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11/98 7/16/98 7/22/98 7/28/98 8/3/98
oxychlordllDe 3.2 7.5 17 22 12 3.4 6.0 25 31 17 0.17

I 11 39 69 116 59 21 26 194 0.62trans chlordane 148 121
mcS I 2.9 6.1 14 18 12 3.4 6.1 33 29 23 0.13
cis chlordane 11 37 68 98 53 19 26 152 130 100 0.65

I

trans nODllchlor 6 23 48 64 35 11 17 106 98 68 0.44
cis nonachlor 1.0 1.1 4.3 4.8 3.5 0.80 1.9 11 10 8.0 0.020

I I 29 99 283 151Total Chlordane 189 52 71 464 385 298 1.7
correspo~ding Laboratory Blank 7/12/98 7/10/98 7/12/98 7/18/98 7/17/98 7/17/98 7/17/98 8/20/98 8/20/98 8/20/98

!,



B.2. sandt Hook Gas Phase Chlorda

Concentra'ions (pglm
3

)

i
I

i SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH·PUF SH-PUF SH-PUF SH·PUF
i

Compoun~ 8/9/98 8/15/98 8/21/98 8/27/98 9/4/98 9/13/98 9/22/98 10/1/98 10/10/98 10/19/98 10/28/98

oxychlord~ne 4.4 4.8 24 15 20 13 17 3.1 0.091 4.8 3.3
trans chlo~dane 32 30 165 97 106 75 116 16 5.1 25 21
IDe5 , 5.7 5.7 25 17 17 13 18 3.0 1.3 4.3 3.3

I

cis chlordane 28 26 143 88 71 65 94 14 3.9 22 17
I

trans nona~hlor 18 18 91 56 62 44 63 9 2.7 14 11
I

1.6 2.0 6.0cis nonach~or 7.9 7.1 4.5 6.1 0.92 0.77 1.2 0.99

Total Chlordane I 79 76 406 248 246 188 279' 40 12 62 50
Corresponding Laboratory Blank 8/31/98 8/31/98 9/8/98 9/8/98 9/30/98 9/30/98 9/30/98 10121/98 11/24/98 11/24/98

I

i

I

Ir
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I
B.2. Sandy Hook Gas Phase Chlorda

I

Concentr1tions (pg/m
3
)

!

II
SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

Compound 11/6/98 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99

oxychlordrne 0.86 1.2 1.4 5.0 1.7 2.2 2.0 1.2 1.9 Vial Broke 2.5
trans chlordane . 5.3 6.4 7.0 37 15 17 27 14 23 Sample 18
mc5 I 0.84 1.1 1.2 5.3 1.9 2.5 2.9 1.6 2.8 Lost 2.2
cis chlordane 4.7 5.0 6.5 28 12 13 20 10 18 14

I 2.5 2.9 3.8 18 6.8 8.4 12 6.4 10 8.8trans nonachlor
cis nonac~lor 0.10 0.25 0.21 1.7 0.26 0.87 0.30 0.33 0.35 0.47

!

Total Chl6rdane I 13 14 17 85 34 39 59 31 52 41
I

Corresponding Laboratory Blank 1/5/99 1/5/99 1/5/99 2/8/99 2/8/99 2/15/99 2/15/99 2/15/99 2/24/99 2/24/99
!



B.2. Sandt Hook Gas Phase Chlorda

Concentrations (pg/m3
)

I
1

'I

I
Compoun~

oxychlord1ne
trans chlor~ane

mcS i

cis chlordabe
Itrans nonachlor
I

cis nonach~or

Total chlJdane
CorreSpOn?ing Laboratory Blank

I
1

( ,

SH-PUF
2/13/99

0.65
5.7

0.70
4.6
2.2

0.056

12
3/8/99

SH-PUF
2/22/99

Power
Outage

SH-PUF
3/3/99
Power
Outage

SH-PUF
3/12/99
Power
Outage

()

SH-PUF
3/21/99
Power
Outage

SH-PUF
3/30/99'

Power
Outage

~ ) ~ ) . )



I
I

B.3. Sandy Hook Chlordanes in Precipitation (SH-Precip)
ConcentrJtions (pgIL)

I
I

SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-PrecipI
I

Compoun~ 2/3/98 2/16/98 2/28/98 3/15/98 3/24/98 4/6/98 4/22/98 5/12/98 5/23/98 6/4/98

OXYChlOrdrne 4.7 2.1 2.1 2.1 2.1 2.1 608 51 4.3
trans chlordane 47 37 21 59 72 78 3219 237 38
mc5 ! 32 30 13 33 26 46 1490 173 31
cis chlord~ne 56 48 25 57 60 81 2620 231 39

i 28 21 12 25 46 41 1849 116 15trans non,chlor
cis nonac,or 13 8.7 6.0 15 13 19 865 67 11

I
Total Chlordane 144 114 64 156 192 218 8553 651 104

I

Corresporlding Laboratory Blank 6/10/98 6/10/98 6/10/98 9/1/98 9/1/98 9/1/98 9/1/98 9/28/98 9/28/98 9/28/98
I

Volume o~ Precip (L) 12.1 15.4 14.5 16.2 2.0 16.4 26.2 0.04 7.4 20.0
i



B.3. Sand~ Hook Chlordanes in Pree
Concentra~ons (pgIL)

I

I
• I

i SH-Preeip SH-Precip SH-Precip SH-Precip SH-Precip SH:·Precip SH-Precip SH-Precip SH-Precip SH-PrecipI
I

Compoun4 6/17/98 6/28/98 7/16/98 7/28198 8/9/98 8~21198 9/4/98 9/22/98 10/10/98 10/28/98

oxychlordtne 14 5.5 2.1 4.7 2.1 2.1 11 2 2.1 2.1
trans chlOirdane . 105 31 335 31 67 72 112 45 51 59
mcS I 59 16 184 23 32 48 76 34 26 25
cis chlordane 107 34 255 31 68 79 123 50 49 44
trans nonJchlor 56 22 180 14 36 49 71 28 24 30

I
cis nonachlor 36 12 102 10 19 23 40 16 16 11

i
Total chlJ[dane 303 99 872 85 190 222 346 139 140 144
corresporg Laboratory Blaok 9/28/98 10/8/98 10/8/98 10/8/98 10/8/98 11/11/98 11/11/98 11/11/98 3/30/99 3/30/99
Volume ofPrecip (L) 4.2 5.1 0.4 3.6 2.7 4.8 3.6 10.2 2.4 2.2

I

I( ,. ( " , ,
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B.3. san~y Hook Chlordanes in Prec
concentr~tions(pglL)

I

SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip
compoun~ 11/15/98 1213/98 12121/98 1/8/99 1/26/99 2/13/99 3/3199 3/21/99

oxychlordrne 2.1 2.1 2.1 13 2.1 Sample 4.2 Power

trans Chlordane 44 90 27 41 37 C<"mbined 53 Out
mc5 , 17 35 17 23 26 with other 29
cis chlordfne 38 78 29 42 33 Sample 52
trans nonachlor 22 36 12 22 15 33
cis nonactor 3.2 18 6.7 8.1 8.9 13

I

Total Chlordane 106 222 74 113 95 150
CorrespoJding Laboratory Blank 3/30/99 3/30/99 3/30/99 4/27/99 4/27/99 4/27199 6/21/99

I
Volume ofPrecip (L) 4.7 1.5 23.1 22.5 8.3 15.9 13.8

I

I

I
I



!

C.l. Llb.tty Sci.nee Center Partl.nlate Phase Cblordan. (LS-QFF)

coneentrat

r

. ions (pg/m3
)

day night day
I I .I LS-QFF LS-QFF LS-QFF

Compoun~ 7/5/98 7/5/98 7/6/98

oxyehlordrne 0.37 0.085 1.2
trans ehlofdane . 1.2 5.0 1.4
me5 t 0.27 0.90 0.61
cis chlord,ne 0.84 1.1 1.0
trans non~chlor 0.62 0.60 0.70

::.:::.J:an. :2: :": O~234
Correspodding Laboratory Blank 7/24/98 7/17/98 7/24/98

Total sus,ended Particulate (J.1g/m3
) 37.9 42.0 63.5

I
I

!

night day night day night day night
I

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
I

7/6/98 7/7/98 7/7198 7/8/98 7/8/98 7/9/98 7/9/98

sample 0.61 0.085 0.085 3.4 2.5 1.3

missing 1.0 1.4 1.6 3.5 1.8 4.1
0.31 0.25 0.28 0.68 0.63 0.94
0.75 0~47 0.41 2.3 1.5 2.6
0.49 0:29 0.20 1.6 1.0 2.1

I

0.16 0.26 0.28 0.46 0.42 0.64

0.0 2.4 2.4 2.5 8.0 4.8 9.4
7/19/98 7/24/98 7/17/98 7/17/98 7/24/98 7/19/98 7/19/98

49.7 58.5 37.6 42.9 54.6 81.4 96.9

Ie
(, :' " ( ) : ) : )



C.l. Liblrty Science Center Particulate
I

concentdtions (pg/m3)

I day night day
i LS-QFF LS-QFF LS-QFF LS-QFF LS..QFF LS-QFF LS-QFF LS-QFF LS-QFF
I

Compoun~ 7/10/98 7/10/98 7/11/98 1017198 10/~0/98 10/13/98 10/19/98 10/28/98 11/6/98

OXYCblortne 0.68 0.26 sample too sample 0;085 0.085 0.28 0.085 0.28

1.6 2.4 short to missing
I

0.62 4.1 7.0trans chlo dane 0.85 1.9

IDc5 I 0.42 0.39 quantify 0.18 0.12 0.64 0.34 1.1

cis chlordrne 1.3 1.5 d.50 0.47 2.7 1.3 4.7

t~ans non~chlor 0.8 1.0 0.38 0.32 1.9 1.0 3.0

CIS nonac or 0.27 0.33 0.16 0.12 0.75 0.49 0.73

I
Total Chlordane 3.9 5.3 0.0 1.9 1.5 9.3 4.6 15.4
Correspo~ding Laboratory Blank 7/24/98 7/24/98 7/17/98 10/19/98 10/'19/98 1/4/99 2/9/99 2/9/99 1/4/99

Total Sus~ended Particulate (llglm3) 103 51.4 377 71.5 35.4 35.5 42.0 75.4 38.7
I I

i
I
I
,

I
I



C.l. L1be~ ScIence Ceo'er Particulate

cooeeotrroos (pg/ID'J

I
Compoun~

oxychlord~ne

trans chlordane

mc5 I

:::::~;:j:~or

::.:::1::oe
corresP01ding Laboratory Blank

Total Sus~endedParticulate (llg/m3)

!

i

!

I

I
I

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-:QFF LS-QFF LS-QFF LS-QFF LS-QFF
11/15/98 11/24/98 12/3/98 12/12/98 12/21/98 12/~O/98 1/8/99 1/17/99 1/26/99 2/4/99

0.36 0.29 0.16 0.37 sample 0.62 0.19 0.085 0.37 0.27
4.7 5.0 3.5 7.9 missing 5.9 4.9 2.4 11.6 3.5

,

0.75 0.83 0.74 1.2 0.88 1.0 0.40 2.5 0.69
2.9 3.4 2.6 4.9 4.6 3.4 1.7 8.1 2.5
2.1 2.3 1.9 3.5 2.7 2.4 1.2 5.4 1.8
0.58 0.64 0.83 0.86 0.36 0.77 0.54 1.0 0.77

10.3 11.4 8.9 17.2 0.0 13.6 11.5 5.9 26.0 8~5

1/4/99 2/17/99 2/17/99 2/17/99 2/17/99 3/2/99 3/2/99 3/2/99 4/12/99 4/12/99

47.3 69.4 93.1 39.1 71.4 55.9 53.7 60.0 73.7 61.4

1(" , \ ( '\, c \
)

, \";
() :)



C.l. LibJrty Science Center Particulate

coneentrrons (pglm'J

! LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LSjQFF
Compoun~ 2/13/99 2/22/99 3/3/99 3/12/99 3/21/99 3/~O/99

oxychlordane 1.0 0.46 0.17 0.47 0.37 Q.35

trans chlo~dane 5.5 5.7 0.91 5.4 2.7 6.4
I

0.78 0.87 0.13 0.86 0.38 1.1mc5 I
cis chlordane 2.6 3.4 0.57 3.7 1.9 4.6

I

trans nonachlor 2.5 2.0 0.46 2.2 1.4 3.1
. III 0.31 0.34 0.09 0.42 0.22 0.81CIS nonac or

I
I
I

Total Chlbrdaue 10.9 11.4 2.0 11.7 6.2 14.9
Correspo~ding Laboratory Blank 4/21/99 4/21/99 4/21/99 5/18/99 5/18/99 5/18/99

I
Total Suspended Particulate (llg/m3) 37.6 55.0 41.6 51.2 66.6

I
I
I



!
!

C.2. Lib.r Sci.... Center Gas Phase Chlordan. (LS-PUF)

Concentra ions (pg/m3
)

. day night day night day ni~ht day night day night
I LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF

Compoun4 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/~/98 7/8/98 7/8/98 7/9/98 7/9/98
oxychlord ne 12 10 6.7 7.4 5.3 4~3 4.2 9.2 16 22
trans chlo dane 66 109 52 76 44 47 42 87 91 173
mc5 12 15 9.1 12 8.1 8.1 7.1 13 16 27
cis chlordane 62 88 52 63 41 40 36 73 85 148
trans nona~hlor 38 49 31 37 25 22 22 41 53 91
cis nonachlor 3.8 3.9 2.4 3.4 2.2 2'.1 2.3 3.4 5.3 7.1

[

Total Chl0r.dane I 169 250 137 180 112 111 102 205 234 420
corresponring Laboratory Blank 7/30/98 '7/17/98 7/17/98 7/17/98 7/10/98 7/12/98 7/18/98 7/10/98 7/18/98 7/18/98

,

I
!
!
!
!

!
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C.2. LibJrty Science Center Gas Phase

concen1tions (pg/m')
day night day I

I LS-PUF LS-PUF LS-PUF LS-PUF LSiPUF LS-PUF LS-PUF LS-PUF LS-PUF
I

Compound 7110/98 7/10/98 7/11/98 10/7/98 10/~0/98 10/13/98 10/19/98 10/28/98 11/6/98

oxychlordrne 8.8 5.8 1.4 6.1 2.2 4.0 4.9 1.2
trans chlordane . 59 52 14 ~9 19 29 40 12
mc5 I 11 8.4 3.0 7.3 3.4 4.1 5.7 1.6

I

41cis chlordane 54 43 12 17 25 32 10
I 32 23 6.8 25 10 14 21 5trans nonachlor

etsnon'io' 3.2 1.8 1.1 2.1 1.2 0.9 1.8 0.23

I 149 119 34 1116 48 69 95 28Total Chlordane
Corresporlding Laboratory Blank 7/12/98 7/12/98 10/21/98 10/21/98 11/24/98 11/24/98 11/24/98 2/8/99

I
I
I
I
!

I;



I

C.2. Liber Science Center Gas Phase

concentra1ons (pglm3
)

I LS-PUF
i

I

i
LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF

I

Compoundl 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98 12/3P/98 1/8/99 1/17/99 1/26/99 2/4/99

::~;:1:"
2.1 1.2 5.2 2.0 4.3 0.17 1.3 1.4 1.1 2.5
15 8.7 47 18 44 o.h 22 25 10 29
2.0 1.3 6.8 2.1 6.2 0.12 2.3 2.5 1.0 3.3

cis ch10rdahe 12 6.6 36 14 34 0.01 16 19 8.2 23
t 7 3.7 23 8 22 0.37 9.0 11 14trans nonalhlor 4.3

cis nonach1, r 0.40 0.24 2 0.26 2 0.d80 0.20 0.46 0.11 0.49

I

I 34 19 109 41 102 2 47 55 22 66Total Chlordane
corresponfing Laboratory Blank 1/5/99 1/5/99 1/5/99 2/8/99 2/8/99 2/8Y99 2/15/99 2/24/99 2/24/99 2/24/99

I

I
I

I

I

I
i
I

!
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Co2. Lilil'" Scie••e Ce.t., Ga, Pha"

Concentritions (pglm
3

)

componn~ LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS~PUF

2/13/99 2/22/99 3/3/99 3/12/99 3/21/99 3/~O/99

oxychlor~~lDe 0.41 0.033 1.8 0.64 1.5 1.8
I

trans chlordane . 1.9 0.26 17 3.0 12 16

mcS I 0.24 0.06 2.5 0.43 1.8 1.1
cis chlordane 1.9 0.23 14 2.8 10 13

I
1.0 0.16 8.3 1.4 5.6 7.3trans nonachlor

cis nonacblor 0.038 0.036 0.63 0.062 0.46 0.31

Total Chlt'dane I 2/2~/99
1 39

I

7 27 36
Correspo ding Laboratory Blank 3/8/99 4/14/99 4/14/99 4/14/99 4/14/99

[

I

I
I;



LS-Precip LS-Precip LS-Precip LS-Precip LS-Precip
1/8/99 1/26/99 2/13/99 3/3/99 3/21/99

I

C.3. Libet Scien.e Center Chlordane ;n PrecipUauon (LS-Predp)

Coneentra IUons (pg/L)

Compoun~
2.1 2.1 2.1 2.1 2.1
103 54 97 65 87
37 33 51 40 46
94 45 91 65 88
71 21 49 28 49
13 12 16 12 18

oxychlord~ne

trans chlor~1ane
mc5

cis chlorda~e

trans nonal hlor

cis nonac1or

Total ChlO~dane
Correspon ing Laboratory Blank
Volume of recip. (L)

I

280
4/27/99

24.5

131
4/27/99

6.7

253
4/27/99

10.1

170
6/21/99

10.2

243
6/21/99

9.1

1

/ '
'. j

( "
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I

II .

D.l.ILower Hudson River Estuary Particulate Phase Chlordane (Raritan Bay: RB-PUF)(New York Harbor: NH-PUF)

conc~ntrations (pg/m3
) I •

I

I

day day day morning afternoon
RB-QFF RB-QFF RB-QFF NH-QFF NH-QFF

Com~ound 7/5/98 7/6/98 7/7/98 7/10/98 7110/98

oxyc I ordane 0.5 0.4 0.4
I

tranStChiordane 2.8 1.1 0.4 2.9 2.9
mc5 0.5 0.3 0.1 0.7 0.5
cis ch ordane 2.0 1.1 0.3 2.4 2.1
trans onachlor 1.4 0.6 0.2 1.7 1.2
cis nohachlor 0.5 0.2 0.1 0.7 0.6

ITotal Chlordane 6.7 2.9 1.0 7.7 6.8
corr+ponding Laboratory Blank 8/6/98 7/17/98 7/24/98 7/19/98 7/19/98

Total ruspendOO Particulate (I'gIm') 50 56 60 107 122

I

I



98
7/18/98

79
7/17/98

80
7/10/98

114
7/30/98

153
7/10/98

D.2. Lower Hudson River Estuary Gas Phase Chlordane (Raritan Bay: RB-PUF)(New York Harbor: NH-PUF)
conce~trations (pg/m3

) i

l
day day day morning afternoon I

RB-PUF RB-PUF RB-PUF NH-PUF NH-PUF
Comp und 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
oxyc ordane 13 10 5 6 6
trans hlordane 64 47 35 32 38
mc5 13 8 7 6 7
cis chlordane 55 42 28 30 36
trans ~onachlor 30 22 15 16 21
cis nodachlor 4 3 2 2 2

I
Total Chlordane
corretponding Laboratory Blank

I

I:"
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D.3. Lo~er Hudson River Estuary Water Particulate Phase Chlordane (Raritan Bay: RB-GFF)(Ne~York Harbor: NH-GFF)
concentrltions (pg/L)

day day day morning afternoon
RB-GFF RB-GFF RB-GFF NH-GFF NH-GFF

Compoun 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
oxychlord ne 2 3 4 0 0
trans chlordane 38 36 28 20 24

mcS I 21 21 18 6 7
cis chlord~ne 43 42 34 18 20
trans nonachlor 23 24 18 13 15
cis nona,or 12 14 10 7 7

Total Chlordane 116 116 90 57 66
corresPo~ding Laboratory Blank 8/10/98 8/10/98 8/10/98 8/10/98 8/10/98
Volume oflWater (L) 35 39 49 30 23

I,

!



I
I I

D.4. Low.~ Hu....n Rivor Estuary IlU,.lvod Ph... Chlordau.. (Raritan Bay: RB-XAD)(N.w York ~arbnr:NH-XAD)
Concentrations (pglL) I

day day day morning afternoon
RB-XAD RB-XAD RB-XAD NH-XAD NH-XAD

Compoundl 7/5/98 7/6/98 717198 7/10/98 7/10/98
oxychlorda e 5 6 5 4 7
trans chlortlane 16 26 22 50 50
mc5 I 20 25 22 34 32
cis chlordare 25 34 30 61 58
trans nonaf.hlor 6 9 9 20 21

:t:::J~.
3 5 4 10 10

50 73 66 141 138
corresPOn~ing Laboratory Blank 7/28/98 7/28/98 7/28/98 7/28/98 7/28/98
Volume of rater (L) 35 39 49 30 23

I
I

I

I

I
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')

C.l. F....~b.. P._'''''' PUft ChI.....bH (FB-QFFj
Ma.ss (pg) I no-flow

NB NB NB NB NB NB NB NBI NB NB SH SH SH
FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QfF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF

Cblordane I 10/6/97 10/28/97 1113/97 11/25/97 1/12/98 1/23/98 7/7/98 7/10/~8 10119/98 2/22199 1/29/98 2110/98 6122/98
oxycblordane 29 10 31 12 37 152 21 15
trans cblordJne 153 13 9 5 14 871 50 3
mc5 I 29 13 9 5 9 154 6 2
cis cblordan1 69 7 10 6 12 918 12 4
trans nonacb or 42 9 7 5 9 408 4 1
cis nonacbloJ 20 3 9 6 5 61 5 2T_=tH I 284 32 35 22 I 86 2565 98 27I

10/16/97 11/5/97 3/25/98 2/16/98 3/27/98
I

Correspondi g Laboratory Blank 3/27/98 7/15/98 7/15/98 2/9/99 4/21/99 2/16/98 3/11/98 7/1/98

i

i

I



I

C.l. Fldd.J.... P''''wl,'' Phu. Cb,

Mass (pg) 1

!
SH SH SH SH LS LS LS i LHRE

FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF
Chlordane 7/7/98 7/1lI98 10/19/98 2/13/99 7/7/98 7/10/98 2/22/9~ 7/10/98

oxychlordane 7 10 17 89 6 31 8 22

::".10""1' 17 17 10 4 3 11 16 12
11 31 8 13 9 1 10 14

cis chlordane 3 11 18 10 3 8 12 8............1' 2 3 8 6 1 7 6 4
cis nonachlor 1 2 3 2 1 4 6 ! 3

Total Chlordanes I 42 72 65 124 24 62 59 I 64
correspondint Laboratory Blank 7/17/98 7/24/98 2/9/99 4/12/99 7/19/98 8/6/98 4/21/99 7/19/98

,

!

1
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C.2. Field Blanks Gas Phase Chlordanes (FB-PUF)
I

Mass (pg)
NB NB NB NB NB NB NB NB NB SH SH SH

FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FBtPUF FB-PUF FB-PUF FB-PUF FB-PUF
10/28/97 1113/97 11125/97 12/18/97 1/12198 7/7/98 7/10/98 10/~9/98 2/22/99 1/29/98 2/10/98 6/22/98

sample 39 34 12 27 6 5 j7 17 27 26 5
missing 7 6 8 7 11 8 13 19 7 16 9

I

9 7 5 7 2 5 11 11 7 9 2
11 10 6 8 10 4 18 15 8 11 8
8 6 5 6 6 4 17 9 6 5 7
12 10 6 8 1 1 14 8 8 3 1

I

I
I

38 32 25 29 28 17 32 51 29 35 26
I

11/9197 3/10/98 3/18/98 2/16/98 7/15198 7/15198 11/24/98 3/8199 2/16/98 2/16/97 7/2198

I,



C.2.Field BIlmks Gas Phase Chlord:,me
Mass (pg)

SH SH SH SH LS LS LS NH

FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-tUF FB-PUF

Chlordane 7/7/98 7/11198 10/19/98 2/13/99 7/7/98 7/10/99 2/2(99 7/10/98

oxychlordane 24 12 34 14

".•,"'·"'T 8 13 8 11

mcS 32 5 5 33

cis chlordane 5 9 4 6'''..·...T 3 3 4 3

cis nonachlor 6 2 4 4

Total Chlord ne I 22 27 20 0 0 0 ([) 24

Correspondi ,g Laboratory Blank 7/18/98 7117/98 11/24/98 3/8/99 7/8/98 7/17/98 3/8/99 7/28/98

~, ,
I':'
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C.3. Fiel~ Blank CWordanes Particulate Phase In Water (FB-GFF)
Mass(pg)

Chlordanlt

oxyCWordrne

::~s Chlolrdane

cis chlord ne
trans nonJchlor

• I
CIS nonacldor

Total Chl~rdan..
Correspoqding Laboratory Blank

I,

FB-GFF
July-98

33
14
9
10
6
4

34
8/10/98



C.4. FieldlBlank Chlordanes Dissolved Phase In Water (FB-XAD)
Concentrations (pg)

Chlordane

oxychlord~ne

trans chlor(lane

mc5
cis chlordare
trans nonathlor

Total Chlordanes
Correspon~ingLaboratory Blank

FB-XAD
July-98

7
9
2
8
7
3

28
7/28/98

h c r,, ) () () 0) ()



I

i
/

I

A.I. Labiratory Blanks Particulate Phase Cblordanes (LB-QFF)
I

IMass (pg)

LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LBfQFF LB-QFF LB-QFF LB-QFF LB-QFF
10/16/97 1115/97 2/16/98 3/5/98 3/11/98 3/~7/98 5/27/98 6/1198 6/29/98 7/1198

oxychlor 'ane 57 27 23 25 29 [5 34 24 31 25
trans chlo. dane 10 8 6 5 16

I~
12 5 5 8

mc5 12 5 6 6 8 10 5 5 6
cis chlord ne 16 8 6 7 9

1

8 12 6 5 6
trans non chlor 11 7 5 5 6

I~
10 4 6 5

cis nonaclUor 16 7 8 7 7 15 6 10 8

I

53 29 25 23 37 29 49 21 26 26

I

I

I



A.1. LabJatory BI_ Particulate Pb
I

Mass (pg)

I I

LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF
I

Chlordane 7/15/98 7/17/98 7/19/98 7/24/98 8/6/98 9/11/98 9/18/98 9/24/98 10/15/98 10/19/98

;;:::~~:r~:ne .
18 15 49 13 42 4:4 21 31 16 29

I

8 4 19 14 12 6 4 7 8 12

mcS I
I

5 20 8 22 6 313 28 19 27 22
I

cis chlordare 4 5 3 11 8 8 12 5 10 6
I

trans nonachlor 4 1 2 4 5 4 3 3 5 4..,nona'r I

6 4 7 3 8 8 5 7 8 5

I

Total Chlordane 21 14 31 31 33 2V 25 23 31 27

f'\ c C) o o {) , ) ~ )



A.L Lab~ratoryBlanks Particulate Ph
Mass (pg)

LB1QFFLB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF
Chlordan 1/4/99 2/9/99 2/17/99 3/2/99 4/12/99 4/~1/99 5/18/99
oxychlordrne 37 27 28 52 29 27 15
trans chlordane 13 4 13 12 3 l: 11
mc5 I 19 11 13 13 3 10
cis chlordane 7 6 10 9 5 6 7
trans no~chlor 2 3 2 2 2 4 6
cis nonac lor 3 4 3 4 4 2 5

26 17 28 27 13 19 29
I

I,



A.2. Labotatory Blanks Gas Phase Chlordanes (LB-PUF)
Mass (pg)

[
I

I

LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF
Chlordane 10/14/97 10/22/97 10/28/97 11/9/97 2/16/98 3/5(98 3/10/98 3/18/98 5/23/98 5/26/98

=:~~Tn.
63 85 47 12 15 26 13 17 11
11 15 15 22 111 5 5 6 4
14 19 8

I

6IDeS 8 1Q 6 6 3
cis chlorda e 18 25 8 16 311 7 7 7 3

I

trans nona hlor 12 16 3 3 4 5 5 3 3ebnonair I

19 25 5 5 5 7 7 4 3
I

60 82 30 45 511 24 24 20 13Total Chlordane

I
I

I

I

I

[

[
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A.2. Lab~ratory Blanks Gas Phase Chi
Mass (pg)

I

LB1PUFLB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF
Chlordan 6/15/98 7/2/98 7/10/98 7/12/98 7/15/98 71117/98 7/18/98 7/30/98 8/20/98 8/31/98

OlCYchlOrdf' 25 10 40 16 26 11 8 9 12 18
trans chlo dane 28 2 5 3 12

1

6 16 3 4 6
mc5 12 2 5 3 2 25 18 4 4 6
cis chlord~ne 23 2 6 3 6

1
7 10 3 4 6

n:.ns n01'blor 9 1 2 3 11 18 5 3 3 4
CIS nonac .or 2 2 3 3 3 b 4 1 3 5

I
I

Total Chlordane 62 7 16 12 32 25 35 9 14 21

I



A.2. Labotatory Blanks Gas Phase Chi
Mass (pg)

LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF
Chlordane I

I

9/8/98 9/30/98 10/21/98 11/24/98 1/5/99 2/8~99 2/15/99 2/24/99 3/8/99 4/14/99

oxychlorda e 33 44 8 13 44 18 15 13 23 26
I

trans chlor ane 9 7 14 48 38 6 9 25 15 4
IDc5 67 20 22 24 40 9 3 4 9 20

4 15
I

cis chlorda e 6 46 32 1 8 10 15 7
trans nona1hlor 3 2 5 21 16 '1 3 7 5 10
cis nonachlor 6 2 5 7 6 1 5 4 5 6

Total Chlordane I 23 26
I

30 122 91 211 25 46 40 27

r"
(~ (\ (, 0 () {) (), ~ \ )



A.2. Lab~ratory Blanks Gas Phase Chi
Mass (pg)

Chlordane:

oxychlord,ne
trans chlo~dane

IDCS

cis chlordane
trans nonal~hlor
cis nonachlor

Total Chlordane

I,

LB-PUF
6/15/99

6
24

4
16
11
4

55

LB-PUF
7/12/99

14

14

9
14

15
5

48

LB-PUF
7/27/99

19

10
7
9
2
4

25



A.3. Labolatory Blanks Chlordanes in Precipitation (LB-Precip)
Mass (pg)

I

LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip
Chlordane 6/10/98 9/1/98 9/28/98 10/8/98 11/11/98 ~/30/99 4/27/99

I

oxychlorda!Ie 6 14 8 8
trans chlor ~ane 33 4 24 9

mc5 4 4 12 11

cis chlordane 3 5 21 4

trans nonaihlor 2 3 6 2
cis nonachl r 1 3 2 2

Total chlJdane I 39 15 54 I 16

'f"
C t-\ ( -1 0 0 0 ~ ), ,

" ,I



A.4. La~ratory Blanks Chlordanes Particulate Phase In Water (LB-GFF)
Mass (pg)

Chlordan~

oxychlordane

trans chlotdane
IDCS

cis chlOrdjne
trans non~chlor

cis nonach1or

Total Chl1dane

I,

LB-GFF
8/10/98

11
27
8

20
4
7

57.2



A.5. Labo~atory Blanks Chlordanes Dissolved Phase In Water (LB-XAD)
Mass (pg)

Chlordane

oxychlordane

trans Chlortane
mc5
cis chlorda e
trans nona~hlor

cis nonachlor

Total ChlOItdane

1':' c

LB-XAD
7/28/98

12
3
3
36
33
2

74

( ,
, )
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Appendix - Organochlorine Pesticides (Oes)

I. OC Concentrations: Air, Precipitation, and Water
A. New Brunswick

A.l. Air Samples- Particulate Phase (QFFs)
A,2. Air Samples - Gas Phase (PUFs)
A,3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

B. Sandy Hook
B.l. Air Samples- Particulate Phase (QFFs)
B.2. Air Samples - Gas Phase (PUFs)
B.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

C. Liberty Science Center
C.l. Air Samples- Particulate Phase (QFFs)
C.2. Air Samples - Gas Phase (PUFs)
C.3. Precipitation Samples - Particulate + Dissolved Phase (XAD)

D. Lower Hudson River Estuary
D.l. Air Samples- Particulate Phase (QFFs)
D.2. Air Samples - Gas Phase (PUFs)
D.3. Water Samples - Particulate Phase (GFlFs)
DA. Water Samples - Gas Phase (XAD)

II. Laboratory Quality Assurance
A. Laboratory Blanks

A,I. Laboratory QFF Blanks - Air Particulate Phase
A,2. Laboratory PUF Blanks - Air Gas Phase
A.3. Laboratory XAD Blanks - Precipitation Particulate + Dissolved
AA. Laboratory GFIF Blank - Water Particulate Phase
A.5. Laboratory XAD Blank - Water Dissolved Phase

B. Matrix Spikes - Performance Standards
B.I Matrix Spikes - QFF media
B.2. Matrix Spikes - PUF media
B.3. Matrix Spike - GFIF media
BA. Matrix Spike - XAD media

C. Field Blanks
C.I. Field QFF Blanks - Air Particulate Phase
C.2. Field PUF Blanks - Air Gas Phase
C.3. Field GFIF Blank - Water Particulate Phase
CA. Field XAD Blank - Water Dissolved Phase



duplicate duplicate
NB-QFF NB-QFF
10/29/97 1112/97

Pesticides 0.17
not 0.10

quantified 2.1

NQ
NQ

0

2.3

11/5/97 3/5198

NA 22.9

93 %
107%

156 %
124%

11/5/97

NA
11/5/97

NA
1115/97

NA
11/5197

NA
11/5197

NA
11/5197

NA

duplicate
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
10113/97 10/15/97 10/16/97 10/21197 10/28/97 10/29/97

Pesticides Pesticides Pesticides Pesticides Pesticides 0.23
not not not not not 0.090

quantified quantified quantified quantified quantified 2.3
0
0
0
0

2.7

11/5197

NA

NB-QFF
10/12/97

Pesticides
not

quantified

54

0.15
0.52
41
o
12

0.62

93%
85%

11/5197

NA

NB-QFF
10/9/97

11/5/97

NA
11/5197

NA

RCB Pesticides Pesticides
Heptachlor not not
4,4 DDE quantified quantified
2,4 DDT
4,4 DDT
Mirex

Total i

c.""",.n1g Lob...to.." 8"",k

Total suspenred Particulate (mglm
3

)

Surrogate R~coveries (%)
PCB 65 I
PCB 166 I

I
I
I
I

A.1. New B~unswick Particulate Phase Organochlorine Pesticides (NB-QFF)
Surrogate Corrected Concentrations (nglm3

)

I INB-QFF NB-QFF
Organochlor,ne Pesticide 10/5/97 10/8/97

1~
, , , \ (j (j :0) I ) , \, , )



A.l. New ~runswickParticulate Phase
Surrogate Corrected Concentrations (ng

I duplicate
i NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFFi

Organochlc~rine Pesticide 11/2/97 11/6/97 11112/97 11/18/97 11124/97 11130/97 12/6/97 12/12/97 12/18/97 12/24/97 12/30/97 115/98

HCB 0.19 Pesticides 0.66 1.1 0.21 Pesticides 0 0.20 Pesticides 0.10 0.12 Pesticides
Heptachlor! 0.15 not 0.15 0 0.086 not 0 0.081 not 0.13 0.42 not

I 1.9 quantified 4.7 5.1 1.7 quantified 1.7 2.1 quantified 1.8 3.0 quantified4,4DDE I

2,4 DDT NQ 1.1 1.2 NQ 0 NQ NQ NQ
4,4 DDT NQ 6.6 15 NQ 2.8 NQ NQ NQ
Mirex 0 0 0.12 0.028 0.12 0.Q11 0.010 0.015

Total I 2.2 13 22 2.0 4.6 2.3 2.1 3.5

Corresponding Laboratory Blank I 3/5/98 2/16/98 3/27/98 3/27/98 3/5/98 2/16/98 3/27/98 3/5/98 2/16/98 3/5/98 3/5/98 2/16/98

Total susp~ndedParticulate (mglm
3
) 21.7 43.7 35.4 55.4 15.7 52.2 19.9 29.5 57.8 24.8 12.0 1.8

I
I

Surrogate Recoveries (%)
I

IPCB 65 ! 96% 98% 106% 129% 108 % 91 % 96% 111%
PCB 166 , 102% 121 % 127% 111 % 111 % 95 % 99% 108%



!

A.l. New Blunswick Particulate Phase
Surrogate C~rrectedConcentrations (ng

I

organOChlo~ine Pesticide
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
1/11/98 1/17/98 1/23/98 1/29/98 2/4/98 2110/98 2/16/98 2/22/98 2/28/98 3/6/98 3/12/98 3/18/98

HCB 0.48 0.31 0.071 0.Q75 Pesticides 0.30 0.059 0.034 0.014 0.076 0.53 0.097
Heptachlor 0.43 0.98 0.11 0.26 not 1.7 0.094 0.11 0.10 0.045 0 0.21
4,4DDE 4.8 3.3 1.3 7.4 quantified 8.1 0.78 1.3 0.80 4.4 9.4 1.5
2,4 DDT NQ NQ 0.160 1.1 2.4 0.14 0.25 0.19 0 0.71 0.44
4,4 DDT NQ NQ 1.5 14 14 2.6 3.7 2.3 8.9 4.8 4.8
Mirex 0.074 0.073 0.042 0.046 0 0.016 0.013 0.0065 0.026 0 0.035

Total I 5.8 4.7 3.2 23 26 3.7 5.4 3.5 13 16 7.1

I
Correspond~ng Laboratory Blank I 3/5/98 3/5/98 3/25/98 3111/98 2/16/98 3/11/98 3/11/98 3111/98 3111/98 3111/98 3/27/98 3/27/98

Total suspe*ded Particulate (mg/m
J
) 30.0 31.5 7.2 29.4 24.5 68.0 29.2 23.0 22.8 21.5 19.6 18.8

Surrogate Jecoveries (%)
PCB 65 ! I 102% 119% 102% 101 % 104% 100% 92% 85 % 100 % 106% 86%
PCB 166 I 110% 108% 108% 101 % 126 % 107% 113 % 106 % 119 % 121 % 103 %
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A.I. New ~runswick Particulate Phase

Su......gat<It....... CUU""''''.OM (n.

. NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Organochlorine Pesticide 3/24/98 3/30/98 4/5/98 4/11198 4117/98 4/23/98 4/29/98 5/5/98 5/11/98 5117/98 5/23/98 5/29/98

HCB I 0.23 0.12 0.063 0.12 0.051 0.12 0.22 0.13 0.058 0.17 0.068 1.8
I

Heptachlor i 0.33 0.049 0.088 0.89 0.059 0.024 0 0 0.10 0.077 0.23 1.4
4,4DDE . 11 3.8 3.4 4.3 3.3 5.0 4.9 1.1 0.76 2.0 3.0 14
2,4 DDT 1.2 0.90 0.67 1.7 0.58 0.75 0.93 0.55 0.28 0.38 0.82 3.9
4,4 DDT 15 6.3 3.3 9.8 3.1 5.7 8.6 2.0 1.9 3.4 4.9 27
Mirex 0.056 0.12 0.057 0 0.028 0.058 0.079 0 0.016 0.068 0.013 0.67

Total 27 11 7.6 17 7.1 12 15 3.7 3.1 6.1 9.0 . 49

Corresponding Laboratory Blank 3/27/98 5/27/98 6/1198 6/29/98 5/27/98 6/1198 5/27/98 5/27/98 6/1198 5/27/98 6/1198 6/29/98
I

Total Susp~ndedParticulate (mglm3
) 30.0 60.9 13.9 22.9 27.4 25.3 88.1 64.9 48.5 69.0 39.1 196.1

I

Surrogate Itecoveries (%)

PCB 65 I I 96% 99% 93% 99% 101% 93 % 100% 92% 98% 93 % 98% 87%
PCB 166 i 100% 112 % 101% 98% 106% 103 % 103 % 123 % 109 % 106 % III % 102%

I
I,
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A.l. New Jrunswick Particulate Phase
Surrogate dorrected Concentrations (ng 10% 10% 10%

day night day night dayl NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB~QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Organochlo One Pesticide 6/4/98 6/10/98 6/16/98 6/22/98 6/25/98 6/26/98 6/26/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98

HCB 0 2.7 0.75 0 0.035 2.1 0 0.16 0.82 0.85 1.2 0.12
Heptachlor 0.56 1.5 0.30 0.68 1.4 0.77 0.51 0.31 0.094 0 0 0
4,4DDE 3.8 1.2 2.2 1.2 9.9 14 6.1 5.8 1.1 3.8 5.5 7.3
2,4 DDT 1.0 0.18 0.58 0.32 2.4 2.5 2.1 1.1 0.15 0 0 0
4,4 DDT 6.8 2.3 4.2 1.8 11 22 18 0 0 0 0 0
Mirex 0 0 0 0 0 0 0 0.046 0 0 0 0.28

Total
I

12 7.9 8.0 4.0 25 41 27 7.4 2.2 4.7 6.7 . 7.7

c...........).. Lab....to." Blonk I 6/29/98 6/29/98 7/1/98 7/1198 7/1/98 7/1/98 7/1198 8/6/98 8/6/98 7/15/98 7/15/98

Total Suspehded Particulate (mglmJ
) 24.4 51.8 58.3 58.9 41.4 86.2 73.2 28.7 NA 27.8 35.9

I
Surrogate Recoveries (%)

PCB 65 I I 91 % 81 % 67% 90% 81 % 94% 101% 97% 80% 80% 64% 81 %
PCB 166 I 116 % 94% 71 % 109 % 102% 102% 105 % 102% 93 % 85 % 71 % 91 %I

I

I

I

I

I
I
I

I
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A.1. Now~"""Wkk Pa"""Ia" Pbate
Surrogate lorrected Concentrations (n.g 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%

night day night day night day night day night day
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB~QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

Organochlofine Pesticide 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7110/98 7110/98 7/11/98 7/16/98 7/22/98

HCB 0.24 6.4 Too Little 1.9 1.7 0.29 0.69 0.58 0.92 0.43 0.46 0.39
Heptachlor 0 1.4 Mass to 0 0 0 0 0 0 0 0.20 0.22
4,4DDE 12 0 Quantify 2.4 3.4 9.7 5.2 2.7 0 8.4 1.6 1.3
2,4 DDT 0.030 0 0 0 0 0 0 0 0 0.65 0.42
4,4 DDT 0 0 0 0 0 0 0 0 0 3.5 1.8
Mirex 0 0 0 0 0.024 0 0 0.095 0.034 0 0

Total 12 7.8 4.3 5.2 10 5.8 3.3 1.0 8.9 6.4 4.1

C.,....poDdr 1.ab"""'", Blank I 7115/98 7/15198 7/15198 7/15198 7/15198 7/15198 7/15198 7/15198 7/15198 7/15198 9/14/98

Total Suspe ded Particulate (mglm3
) 33.7 46.4 349.8 35.0 36.3 45.4 75.0 50.5 31.0 39.2 27.6

Surrogate Riecoveries (%)

PCB 65 I I 99 % 21 % 68% 71 % 73% 69% 69% 68% 33 % III % 97%
PCB1~ 88% 24% 83 % 86% 83 % 75 % 87% 60% 47% 92% 105 %

I
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A.l. New JrunswiCk Particulate Phase

Sarrogate1"""'"C.a"",tratim (n,

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Organochlo ine Pesticide 7/28/98 8/3/98 8/9/98 8/15/98 8/21/98 8/27/98 9/2/98 9/4/98 9/8/98 9/13/98 9/19/98 9/22/98

HCB 0.38 0 0.14 1.9 0.13 0.15 0.25 0 3.8 0.088 0.022 0.46

Heptachlor I 0.24 0.29 0.24 0 0 0.32 0.29 0 0 0.22 0.18 0.27
4,4DDE I 2.6 1.4 1.7 1.5 1.3 1.4 1.8 1.6 1.1 1.9 0.45 1.7
2,4 DDT I 0.56 0.47 0.32 0.65 0.81 0.52 0.72 0.18 0.66 0.47 0.33 0.43
4,4 DDT I 4.3 3.3 2.8 4.6 2.0 4.4 3.2 2.1 2.6 1.7 0.95 2.2
Mirex I 0 0 0.037 0.0067 0.034 0 0 0 0.028 0.087 0.030 0.061I

!

Total
I

I 8.1 5.5 5.3 8.7 4.2 6.8 6.3 3.9 8.2 4.5 2.0 . 5.1I

I
9/14/98 9/24/98 9/24/98Corresponding Laboratory Blank I 9/14/98 9/18/98 9/18/98 10/15/98 9/24/98 9/24/98 9/24/98 10/15/98 10/15/98

Total suspehded Particulate (mg/mJ
) 70.3 58.1 51.3 36.9 27.7 46.9 47.2 54.1 24.4 42.0 14.5 52.4

Surrogate Jecoveries (%)

PCB 65 I I 98 % 95% 96% 84% 83 % 93 % 98% 75% 89 % 51 % 98% 74%
PCB 166 I 104 % 111% 103% 99% 97% 105% 107% 92% 105 % 53% 101 % 106 %

I
I
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A.l. N", H~'";'''Port\",late Ph~.
Surrogate Corrected Concentrations (ng

I NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
Organochlo . e Pesticide 12/21/98 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/99 3/21/99 3/30/99

HCB 0.24 1.4 0.39 0.38 1.2 0.42 0.32 1.0 0.26 0.24 0.29 0.54
Heptachlor 0.60 1.2 1.7 0.58 3.0 0.52 0.45 1.7 0.39 0.58 0.62 0.64

4;4DDE 1.7 2.6 0 1.4 6.2 0.99 1.5 2.6 3.2 1.1 1.7 4.9
2,4 DDT 0.77 0.78 0 0.71 3.6 0.55 0.81 1.1 0.75 0.49 0.67 1.6
4,4 DDT I 1.3 1.6 0 1.8 4.9 0.41 0 1.1 3.6 1.1 1.7 2.6
Mirex I 0.094 0.047 0 0.24 0.13 0.10 0.094 0.18 0.061 0.035 0.065 0.12

I
T~~ I I ~8 7.7 2.0 5.1 19 3.0 3.2 7.7 8.2 3.5 5.0 10

c......,••.J•• Lab....t.'" HI_ I· 3IV" 3/2/99 3/2/99 3/2/99 4/12/99 4/12/99 4/21/99 4/21/99 4/21/99 5/18/99 5/18/99 5/18/99

Total suspe~dedParticulate (mglm3
) 77.5 24.0 78.2 55.4 45.6 39.7 26.1 34.6 33.0 16.9 45.5 28.1

S."""at.~ori"(%)
PCB 65 I 94 % 80% 86% 38 % 81 % 96% 92% 90% 88 % 89% 93 % 83 %
PCB 166 I 93 % 107% 97% 36% 82% 102% 84% 113 % 94% 81 % 90% 90%
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A.l. New ~runswick Particulate Phase
Surrogate lorrected Concentrations (ng

I
NB-QFF NB-QFF

Organochlurine Pesticide 12/8/99 12/20/99

HCB 0.55 0.18
Heptachlor 0.47 0.088
4,4DDE 3.6 0.17
2,4 DDT 0.36 0.026
4,4 DDT 2.1 0
Mirex 0 0

Toal J 7.1 0.46

Correspon ing Laboratory Blank

Tota' ''''1d.d PartiouJ.t. (mglm'l I 39.1 23.0

Surrogate jeCOVeries (%)
PCB 65 I 80% 73%
PCB 166 93 % 82%

I
I,



A.2. New lruns.nek Gao Pha.. O.-g.noehlo,;ne Pestieides (NB-PUF)
Surrogate f;orrected Concentrations (ng/m3

) Split PUF SplitPUF
top bottom

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organochl~rinePesticide 10/5/97 10/8/97 10/9/97 10/12/97 10/13/97 10/15/97 10/16/97 10/21/97 10/21/97

HCB Pesticides Pesticides 14 Pesticides 15 38 Pesticides Pesticides 39
Heptachlo; not not 168 not 134 102 not not 457
4,4DDE quantified quantified 470 quantified 110 40 quantified quantified 923
2,4 DDT 0 0 0 0
4,4 DDT 60 18 8.4 74
Mirex 5.6 4.5 7.9 32

Total 718 282 197 1526
corresponring Laboratory Blank 10/14/97 10/2/97 10/22/97 10/28/97 10/22/97 10/28/97 10/28/97 10/22/97 10/22/97

SnlTOgate rveries (%)
PCB 65 I 320% 338 % 140% 59%
PCB 166 83 % 87% 87% 68%

r ( \ ( ,
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A.2. NewlBrunswick Gas Phase Organ
Surrogate Corrected Concentrations (n

Duplicate Samples Duplicate Samples
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

Organoch orine Pesticide 10/28/97 10/29/97 10/29/97 11/2/97 11/2/97 11/6/97 11/12/97 11/18/97 11/24/97

HCB Pesticides 15 Pesticides 73 Pesticides 51 89 72 49
Heptachlo not 151 not 197 not 22 21 65 6
4,4DDE quantified 65 quantified 60 quantified 17 5.9 11 3.6
2,4 DDT 3.6 0 NQ NQ NQ NQ
4,4 DDT 10 7.4 NQ NQ NQ NQ
Mirex 0.086 7.0 0.084 0 0.016 0.017

Total 245 344 90 116 148 58

comsporng Laboratory Blank 11/9/97 11/9/97 11/9/97 11/9/97 11/9/97 3/5/98 3/5/98 3/5/98 3/5/98

Surrogate Recoveries (%)
PCB 65 I 185 % 76% 119 % 114 % 114 % 107%
PCB 166 108 % 94% 102% 106% 107% 100%

I
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A.2. New lrunswiek Gas Phase Organ

Surrogate rorree.... Concentration. (n NB-PUF

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organochlorine Pesticide 11/30/97 12/6/97 12/12/97 12/18/97 12/24/97 12/30/97 1/5/98 1/11/98 1/17/98
HCB 36 62 7.0 105 53 N/A 6.6 67 52
HeptachlOl," 60 11 2.0 81 31 8.1 21 40
4,4DDE 21 7.6 0.7 18 15 2.6 10 10
2,4 DDT NQ 0.32 NQ NQ NQ NQ 0.40 0.53
4,4 DDT NQ 0.97 NQ NQ NQ NQ 1.6 1.6
Mirex 0.21 0 0 0 0.083 0 0 0

Total I I 117 82 10 204 99 17 100 105
corresponring Laboratory Blank 3/17/98 3/5/98 3/10/98 3/5/98 2/16/98 3/10/98 3/17/98 3/17/98 2/16/98

Surrogate Recoveries (%)

PCB 65 I I 45% 106% 107% 112 % 126% 111 % 106% 115%
PCB 166 I 37% 111% 104% 109% 108 %. 106 % 107% 107%
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A.2. New Brunswick Gas Phase Organ
Surrogate Corrected Concentrations (n

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organoch orine Pesticide 1/23/98 1/29/98 2/4/98 2110/98 2/16/98 2/22/98 2128/98 3/6/98 3/12/98

RCB N/A N/A N/A 62 68 50 67 64 64

HePtachlor 54 22 24 43 29 11
4,4DDE 10 12 6.1 25 22 4.3
2,4 DDT 0.47 0 NQ 1.9 NQ 0.084

4,4DDT I 0 3.3 NQ 7.3 NQ 0.66
Mirex 0 0.089 0 0.10 0 0.0089

Total I I 126 106 80 144 115 80
CorrespoJding Laboratory Blank 2/16/98 2/16/98 3/17/98 3/17/98 3/10/98 3/17/98 3/10/98 3/17/98 3/17/98

I .
Surrogate !RecoverIes (%)

PCB 65 I I 97% 118 %, 104% 137% 107% 105 %
PCB 166 108 % 108 % 105% 110% 107% 107%

I,
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A.2. NewlBrunswick Gas Phase Organ
Surrogate iorrected Concentrations (~

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organoch~oriDePesticide 3/18/98 3/24/98 3/30/98 4/5/98 4/11/98 4/17/98 4/23/98 4/29/98 5/5/98

HCB t 77 86 17 6.9 70 44 54 0 4.3
Heptachlo 54 23 77 0.90 62 19 37 65 11
4,4DDE 21 28 426 2.1 40 144 65 233 11
2,4 DDT 2.1 1.6 26 0.21 3.8 14 8.1 15 1.9

~~T l 5.6 3.0 46 0.28 4.1 13 8.0 23 2.4
0.12 0 1.9 0.021 0.16 0.37 0.24 0.43 0.079

Total I 159 142 593 10 181 234 172 336 31
corresPoD

I

ing Laboratory Blank 5/23/98 5/26/98 5/26/98 5/26/98 5/23/98 5/23/98 5/26/98 5/26/98 5/23/98

Surrogate Recoveries (0/0)

PCB 65 I I 138% 110 % 100% 109% 116% 96% 103% 109% 109%
PCB 166 109% 109% 111 % 104 % 100% 101% 96% 98% 101%
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A.2. New Brunswick Gas Phase Organ
Surrogate Corrected Concentrations (n

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organochorine Pesticide 5/11/98 5/17/98 5/23/98 5/29/98 6/4/98 6/10/98 6/16/98 6/22/98 6/25/98

HCB 52 23 61 107 66 31 507 371 484
Heptachlo 30 63 57 132 35 76 154 69 134
4,4DDE 30 136 91 368 87 114 637 126 783
2,4 DDT 6.2 14 7.5 38 6.3 10 45 10 50
4,4 DDT 6.5 12 11 67 9.9 25 140 24 102
Mirex 0.27 1.0 0.23 1.0 0.18 0.53 0.72 0.77 1.1

I

Total j I 125 249 228 714 206 256 1484 601 1554
Correspo ding Laboratory Blank 5/23/98 6/15/98 6/15/98 6/15/98 6/15/98 7/2/98 7/2/98 7/2/98

Surrogate Recoveries (%)
PCB 65 I 108% 72% 114 % 93% 96% 38% 121 % 178 % 120%
PCB 166 101 % 70% 102% 88% 83 % 47% 102 % 107% 106%

I
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A.2. New~unmlckG.. Ph..e Organ
SpiitPUF 10% 10% 10% 10%Surrogate Corrected Concentrations (I6plit PUF

. [ day-top day-bottom night day night day night
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

Organochl rine Pesticide 6/26/98 6/26/98 6/26/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98 7/6/98

BCB 240 165 1015 31 23 37 106 53 91
Beptachlo 44 36 360 67 80 0 0 0 0
4,4DDE 614 1.5 1243 298 364 171 98 161 175
2,4 DDT 53 0.21 76 21 23 0 0 0 0
4,4 DDT 108 0.059 179 20 5.4 0 0 0 0
Mirex 1.1 0 0.90 0.37 0.83 0.44 0 0.83 0

Total 1060 203 2875 438 496 208 203 214 265
corresponring Laboratory Blank 7/2/98 7/2/98 8/20/98 8/20/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98

Sur,ogale reeo,aries (%)
PCB 65 I

106% 84% 151 % 97% 79% 83% 59% 74% 80%
PCB 166 101 % 98% 100% 104% 82%' 105% 73% 95% 97%
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A.2. New ~runswick Gas Phase Organ
10% 10% 10% 10% 10% 10% 10% 10%Surrogate [rrected Couceutrations (u 10%

. day night day night day night day night day

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organochlorine Pesticide 717/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11/98

RCB N/A 109 64 7.4 42 67 43 72 42

Heptachlo 84 0 0 0 0 0 1.4 0

4,4 DDE 24 171 13 283 184 207 82 152

2,4 DDT 0 0 0 0 0 0 0 0

4,4 DDT 0 0 0 0 0 0 0 0

Mirex 0 0.54 0 0.43 1.1 0.48 0.26 0.44

Total 218 236 21 325 252 250 156 195

corresponring Laboratory Blank 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98 7/15/98

Surrogate relies (%)
PCB 65 I 96% 87% 71 % 79% 90% 76% 86% 69%
PCB 166 104% 113 % 102 % 99% 66% 100% 102% 84%

~

i

I,



I
I1

A.2. New krunswiCk Gas Phase Organ

Snrroga" torreeted Coneentrations (0

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organochl rine Pesticide 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98 8/15/98 8/21/98 8/27/98 9/2/98
ReB 27 27 23 470 208 168 357 247 248

aeptaehlOI 129 140 93 206 105 108 86 104 79
4,4DDE 566 391 444 260 292 224 106 160 106
2,4 DDT 37 25 30 18 17 19 9.4 24 17
4,4 DDT 42 16 24 46 43 45 22 53 36
Mirex 0.57 0.80 0.43 0.38 0.76 0.36 0.23 0.93 0.33

Total ~ I 802 599 614 1001 666 564 580 590 485
correspon

l

ing Laboratory Blank 8/20/98 8/31/98 8/31/98 8/31/98 9/8/98 9/8/98 9/8/98 9/8/98 9/8/98

Surrogate Recoveries (%)

PCB 65 I I 106% 93 % 97% 190% 171 %1 173 % 138% 196% 175 %
PCB 166 99% 104% 99% 117% 108%, 104% 105% 110% 108%
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A.2. NeJ Brunswick Gas Phase Organ
Surrogate Corrected Concentrations (n

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organoch orine Pesticide 9/4/98 9/8/98 9/13/98 9/19/98 9/22/98 9/25/98 10/1198 1017198 10/10/98

RCB 345 34 149 N/A 52 370 47 22 28

Heptachlor 120 28 68 50 175 21 0 26

4,4DDE 161 80 89 117 220 34 77 47

2,4 DDT 17 6.8 12 14 17 3.6 7.7 6.6

4,4 DDT 30 8.2 21 21 40 3.0 12 8.3

Mirex 0.54 0.16 0.39 1.5 0.50 0.13 0.19 0.12

i

Total 673 158 340 254 822 110 120 116
Correspo ding Laboratory Blank 9/30/98 9/30/98 9/30/98 9/30/98 9/30/98 10/21198 10/21198 10/21198 11124/98

Surrogate Recoveries (%)
PCB 65 I 200% 91 % 138% 101'Y<J 168 % 101 % 118% 93%

PCB 166 108 % 97% 100% 90 o/tJ 107% 100% 96% 99%

I,
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A.2. New LUDSwiek Gas Phase Organ
Surrogate torrected Concentrations (n

1 ~PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organochl rine Pesticide 10/13/98 10/19/98 10/28/98 11/6/98 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98

HCB 34 53 32 174 64 120 49 80 35
Heptachlo 54 79 37 34 41 15 108 95 68
4,4DDE 65 78 75 11 19 7 96 28 88
2,4 DDT 6.2 9.0 6.8 1.5 3.0 1.6 11 3.0 10
4,4 DDT 7.7 7.0 7.8 0.70 2.0 2.0 5.7 0.75 5.5
Mirex 0.16 0.19 0.16 0.079 0.12 0.07 0.28 0.075 0.35

Total 168 227 159 221 129 146 271 207 207
Corresponding Laboratory Blank 11/24/98 11/24/98 1/5/99 1/5/99 1/5/99 2/8/99 2/8/99 2/8/99 2/15/99

I
Surrogate Recoveries (%)

PCB 65 I I 76% 65% 83 % 113 % 89%' 93% 99% 109% 90%
PCB 166 83% 66% 93 % 96% 83 %1 81 % 92% 98% 96%
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A.2. New Brunswick Gas Phase Organ
Surrogate Corrected Concentrations (n

NB-PUF NB-PUF NB-PUF NB-PUF
I

NB-PUF NB-PUF NB-PUF NB-PUFNB-PUF I

Organochlorine Pesticide 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/99

HCB 60 76 104 76 141 62 57 54 74
Heptachlo 10 6.5 61 60 48 8.2 11 25 5.4
4,4DDE 0 0 17 12 19 3.6 0 50 2.6
2,4 DDT 0 0 4.0 2.0 3.3 0 0.29 4.5 0.82
4,4 DDT 0 0 1.5 0.23 2.9 0.14 0.067 4.0 0.45
,Mirex 0 0 0.18 0.070 0.15 0 0.021 0.17 0.062

Total 70 83 188 151 214 74 69 138 83·

corresporng Laboratory Blank 2/15/99 2/15/99 2/15/99 2/24/99 2/24/99 3/8/99 4/14/99 4/14/99 4/14/99

Surrogate Recoveries (%)
PCB 65 I

95% 85% 92% 100% 95% 98% 103 % 95% 91 %
PCB 166 97% 94% 91 % 94% 94%1 99% 98% 95% 94%

I
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/



I

A.2. New ~mO'wiek Gao Phase O.-gan

Surrogate rrreeted Cooeentrations (0

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organocblprine Pesticide 3/21/99 3/30/99 4/9/99 4/16/99 4/26/99 5/5/99 5/14/99 5/23/99 6/1/99
HCB 56 72 71 45 94 0.00
Heptachlor 32 66 36 98 58 63
4,4DDE 37 30 73 134 54 90
2,4 DDT 5.2 4.3 13 12 5.2 1.3
4,4 DDT 4.5 2.9 9.9 8.6 5.0 0.57
Mirex 0 0.34 0.22 0.45 0.31 0.13

Total ~ I 135 175 203 298 155
correspon

l

ing Laboratory Blank 4/14/99 6/15/99 6/15/99 6/15/99 6/15/99 6/15/99 6/15/99 7/12/99 7/12/99

Surroga" reeoveri" ('Yo)
PCB 65 I 80% 108 % 97% 89% 88%
PCB 166 85% 101 % 95 % 96% 91 %

f" ( , , ,, \
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A.2. NeW!BrUnSwick Gas Phase Organ
Surrogate Corrected Concentrations (n

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Organoch~orinePesticide 6/10/99 6/19/99 6/28/99 7/7/99 7/16/99 7/25/99 8/3/99 8/12/99 8/21/99
RCB 34 19 19 17 17 27
Reptachlo 67 45 41 79 30 58
4,4DDE 139 366 210 339 237 86
2,4 DDT 0.00 13 7.4 5.0 8.8 3.5
4,4 DDT 3.1 0.60 6.7 2.9 7.6 5.4
Mirex 0.21 0.35 0 0.25 0.00 0.00

Total I I 0 242 444 284 443 300 180 0 o·
correSPOiding Laboratory Blank 7/12/99 7/12/99 7/27/99 7/27/99 8/16/99 8/16/99 9/7/99 9/7/99 9/29/99

Surrogate rver." (%)
PCB 65 I 91 % 80% 84% 74% 73% 107%
PCB 166 93 % 89% 84% 77% 76% 84%

I,



A.2. NewfmmvlCk Gas Phase Organ
Surrogate orrected Concentrations (~

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
8/30/99 9/8/99 9/15/99 9/27/99 10/9/99 10/21/99 11/2/99 11/14/99 11/26/99

15 33 19 28 51 32 62 12
47 42 75 74 42 24 18 16
51 221 67 82 32 70 41 68
2.2 9.2 1.2 1.6 1.9 4.1 1.8 3.7
0.00 12 0.00 1.5 0.11 0.00 1.2 0.36
0.13 0.00 0.00 0.10 0.048 0.00 0.00 0.14

Total 117 317 163 188 126 129 123 101
corresponfing Laboratory Blank 9/29/99

Surrogate reoVerles (%)
PCB 65 I 83 % 114% 99% 81 % 82% 79% 83% 32%
PCB 166 87% 80% 80% 81 % 85% 80% 85% 48%

I
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A.2. N~ Brunswick Gas Phase Organ
Surrogatel Corrected Concentrations (n

Organochlorine Pesticide
HeB
Heptachlor
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Total
Correspo*ding Laboratory Blank

NB-PUF NB-PUF
12/8/99 12/20/99

63 74
69 58
21 50
2.2 5.9

0.96 3.2
0.12 0.20

156 192

Surrogat~ Recoveries (%)
PCB 65
PCB 166

I,

87%
86%

86%
79%
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A.3. New ~r"",wick OrganochlorUte Pesticides ;n Preciptiatioo (Nll-Precip)
Surrogate forrected concentrationSI(Pg/L)

Organochlorine Pesticide
NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NB~preciP NB-Precip NB-Precip NB-Precip NB-Precip

1/24/98 2/3/98 2/11/98 2/16/98 2/28/98 3~12/98 3/24/98 4/5/98 4/17/98 4/29/98
HCB 72 0 13 13 8.5 iN/A 3840 6289 371 Sample
Heptachlo 569 29 23 11 0 291 199 59 Lost
4,4DDE 0 276 130 68 392 1885 1001 181
2,4 DDT 4631 554 153 73 24 311 297 79
4,4 DDT 0 825 214 241 58 3506 2606 472
Mirex 0 0 0 0 0 19 23 1.4

Total ~ 5273 1684 534 406 483 9852 10416 1164
correspo(ng Laboratory Blank 6/10/98 9/1/98 6/10/98 6/10/98 6/10/98 Q/1I98 9/1198 9/1198 9/1198
Volume ofPrecip. (L) 0.13 6.2 3.6 17 8.7 I13 8.6 13 7.7

Surrogate I ecoveries (%)

PCB 65 I I 62% 78% 93 % 95% 60% 73 % 68 % 69%
PCB 166 75% 66% 97% 113 % 107 % 82% 78% 74%
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A.3. NeJ Brunswick Organochlorine
Surrogate Corrected Concentrations (

I I

1
NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip ~-Precip NB-Precip NB-Precip NB-Precip NB-Precip

5/12/98 5/23/98 6/4/98 6117/98 6/28/98 7/9/98 7/22/98 8/3/98 8/15/98 8/21/98

281 155 9.4 6.3 N/A 1 25 158 26 6.0 7.1
968 99 6.3 16 ! 5.2 39 45 8.3 11

44241 1517 84 91 723 331 457 75 108
1082 294 16 26 223 74 108 24 31
4885 3383 98 171 925 292 407 91 0
208 0 1.5 7.0 0 0 12 0 1.4

1
Total 51665 5448 215 318 11902 894 1055 203 159
Correspo ding Laboratory Blank 9/28/98 9/28/98 9/28/98 10/8/98 10/8/98 11°/8/98 10/8/98 10/8/98 11/11/98 11/11/98
Volume 0 Precip. (L) 0.050 9.5 22 4.4 5.4 0.77 2.3 1.4 4.0 9.2

I
I

Surrogate Recoveries (%) I
I

PCB 65 95% 32% 102% 91 % 1191 % 97% 76% 97% 85%
PCB 166 94% 33% 99% 103 % l09% 103 % 92% 100% 94%

I
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A.3. New brunswick Organochlorine
Surrogate orrected Concentrations (

I I I

NB-Precip NB-Precip NB-Precip NB-Precip NB-Precip NBtPrecip NB-Precip NB-Precip NB-Precip NB-Precip
Organochl' rine Pesticide 9/4/98 9/22/98 10/10/98 10/28/98 11/15/98 1~/3/98 12/21/98 1/8/99 1/26/99 2/13/99

RCB 6.2 0 41 N/A 35 16 Column 52 28 Sample

HeptaChlOr 14 8.0 28 34 10 Broke 19 15 Combined
4,4DDE 467 4608 151 177 24 39 42 with other
2,4 DDT 34 41 29 31 11 35 23 Sample
4,4 DDT 181 300 107 111 148 175 157
Mirex I 0.59 0 3.4 2.4 p.83 1.6 0

I

Total I 702 4957 359 392
1

111 321 266
Correspontling Laboratory Blank 11/11/98 11/11/98 3/30/99 3/30/99 3/30/99 3A30/99 4/27/99 4/27/99

Volume 0teeCiP. (L) 10 10 2.0 2.1 4.0 115 29 8.3

Surrogate ecoveries (%)

PCB 65 I I 100% 115% 86% 80% 95% 85 % 89%
PCB 166 101 % 100% 93 % 77% 63 % 68% 82%
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A.3. NeW!BrUnSWick Organochlorine
Surrogate Corrected Concentrations ( 1

I

1

Organoch orine Pesticide ~~:~;;iP m;/-::~:~p ~~:~;;iP m:/~~:~p ~;~~:~P '~~~;;iP N:/:~:;iP ~~~~;;iP m:;~~:;iP m:/:~:~p
HCB 38 65 30 95 21 133 54 87 7.2 7.3
Heptachlo 22 0 18 18 8.7 114 27 40 5.7 4.9
4,4DDE 0 78 125 204 47 110 188 298 26 34
2,4 DDT 19 68 62 130 37 84 170 254 20 22
4,4 DDT 93 191 249 439 88 164 191 355 0 22
Mirex 0 17 0 17 0 0 0 0 0.52 0

Total ~ 173 419 484 903 201 405 630 1035 59 90
Correspo ding Laboratory Blank 6121/99 6/21/99 6/21/99 6/21/99 I

I

Volume 0 Precip. (L) 14 2 10.8 1.75 18.4 I 1.6 5.56 2.1 10 33.45
I
I
,

Surrogate rovenos (%) I

PCB 65 87% 82% 91 % 82% 80% 69% 73% 79% 80% 82%
PCB 166 87% 88% 93 % 90% 89% 84% 79% 78% 88% 89%

r
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A.3. New ~runswick Organochlorine
Surrogate Corrected Concentrations (

1 INB-Precip
Organochl rine Pesticide 9/15/99

HCB 3.4
Heptachlo 1.5
4,4DDE 8.6
2,4 DDT 4.6
4,4 DDT 7.4
Mirex 0

NB-Precip
10/9/99

31
15
60
43
89
o

NB-Precip NB-Precip NB-Precip
11/2/99 11/26/99 12/20/99

15 20 25
10 27 12
50 84 79
40 62 41
23 97 0
o 0 0

Total
Correspon1ing Laboratory Blank
Volume ofPrecip. (L)

I
Surrogate Recoveries (%)

I

PCB 65
PCB 166

25

13.3

84%
91 %

238

9.2

77%
83 %

138

0.6

78%
84%

290

26.3

88%
87%

157

7.8

69%
70%

t (
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B.l. s4Hook Partl,ulate Phase Organochlorine Pesticides (SH-QFF)
Surrogate forrected Concentrations (n~m3) .

SH~QFFSH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Organochl rine Pesticide 2/4/98 2/10/98 2/16/98 2/22/98 2/28/98 3/~/98 3/12/98 3/18/98 3/24/98 3/30/98

HCB N/A 0 0.045 0 0.022 b 0.18 0.13 0.19 0

Heptaclll0j
0.93 0.29 0.87 0.30 b 0.81 0 0.12 0.27

4,4 DDE 0.55 0 0.88 0.43 Oj18 2.0 2.7 0.86 1.3

2,4 DDT 0.11 0.038 0 0.25 0.050 0 0.88 0.37 0

4,4 DDT 1.7 0 1.9 2.3 b 2.5 7.7 2.4 2.8
I

Mirex 0.025 0 0.024 0.012 0.010 0 0.091 0.040 0
I

Total ~ 3.3 0.37 3.7 3.3 0]24 6.0 11 4.0 4.4
I

Correspon ing Laboratory Blank 2/16/98 3/11/98 3/11/98 3/11/98 3/11/98 3/111/98 3/27/98 3/27/98 5/27/98 5/27/98

Total Susp nded Particulate (/lg!m3
)

I

49.0 36.2 30.9 30.7 31.4 3~>.3 11.2 35.9 26.8 57.1

1

Surrogate recoveries (%)
106%IPCB 65 102% 93 % 107% 105 % 81 % 83 % 88% 95%

PCB 166 112 % 109% 135% 114% 11f % 103% 125 % 105 % 116%

1

I

1

I

I,



B.l. sanJ Hook Particolate Phase Org
Surrogate €orrected Concentrations (ng

I .
I

SH-PFFSH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Organochl ' rine Pesticide 4/5/98 4/11/98 4/17/98 4/23/98 4/29/98 5/~/98 5/11/98 5/17/98 5/23/98 5/29/98

HCB 0.068 0.068 1.1 0.066 0.065 0.024 0.089 0.31 2.4 0
I

Heptachlo 0.11 0.10 0.31 1.2 0.082 0.026 2.8 0.26 0.67 0.27
I

4,4DDE 2.0 1.1 1.1 1.7 0.84 0.@60 0.34 0.76 1.5 1.2
I

2,4 DDT 1.3 1.0 0.49 1.2 0.36 0.027 0.14 0.41 0.94 0.65
4,4 DDT 4.4 5.2 10 4.8 2.6 O.in 0.57 2.4 6.0 4.0

0.046 0.19 0.098 0 0
I

0.011 0.071 0 0Mirex 0.0,018

I

Total f 7.9 7.7 13 9.0 3.9 0.125 3.9 4.189 12 6.1
Correspon "ng Laboratory Blank 6/1/98 5/27/98 6/29/98 6/1/98 5/27/98 6/t/98 6/1/98 5/27/98 6/29/98 6/29/98

Total SUSprded Particulate (llg/m3)
I

16.6 29.5 38.2 22.3 96.3 26.9 62.0 55.0 96.5 72.4
I

ISnrrogate roverie, (%)
9~ %IPCB 65 96% 95% 77% 88% 88% 83 % 89% 57% 101 %

PCB 166 115% 109% 95% 112 % 113 % IIp % 109% 117% 74% 118%

h (; "\ )

( --,
\ ) G o o , 1,/ , "-

" )



I

I

B.1. San~ Hook Parti,nIate Phase 0'0

I

10%Surrogate ~orrectedConcentrations (ng

day night day night
SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SHlQFF SH-QFF SH-QFF SH-QFF SH-QFF

Organoch orine Pesticide 6/4/98 6/10/98 6/16/98 6/22/98 6/28/98 7/~/98 7/5/98 7/5/98 7/6/98 7/6/98
HCB 1.0 0 0.79 0.38 0.088 NlA 0.80 0.22 0.68 3.0
Heptachlor 0.48 0 0.18 0.065 0.16 0.61 0.72 0.089 0
4,4DDE 3.4 0.11 0.47 0.082 0.50 1.1 0.84 0.73 0
2,4 DDT 1.7 0 0.29 0.059 0.23 0.80 1.7 0.39 0
4,4 DDT 8.5 0.66 1.8 0.58 0.28 0 2.3 0.33 0
Mirex 0 0 0 0.077 0.082 0.16 0.12 0.092 0

Total 15 1.1 3.6 1.2 1.3

8/~/98
3.5 5.9 2.3 3.0

correSPOjding Laboratory Blank 6/29/98 6/29/98 7/1/98 7/1/98 8/6/98 8/6/98 7/19/98 8/6/98 7/15/98

Total S1ded Particulate ()'gfm'l 46.5 37.2 63.0 43.6 219 r·5 59.3 58.6 52.7 83.8

Surrogate ecoveries (%)

IPCB65 I
83% 83 % 94% 98% 80% 93 % 91 % 79% 70%

PCB 166 100% 107% 109% 108 % 101% 107% 108 % 99% 77%

I,
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B.l. sandl Hook Parti.ulate Phase Or.
I

Surrogate ~orrectedConcentrations (ng
ni~htday night day night day day night day

SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Organochl rine Pesticide 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/~/98 7/10/98 7/10/98 7/11/98 7/16/98

HCB 0.11 0.15 0.077 0.21 0.082 0.093 0.27 0.11 0.25 0.43
Heptachlo 2.2 0.13 0 0.25 0.21 0.~6 0 0.42 0.13 0.27
4,4DDE 0.47 0.32 0 0.80 1.3 116 2.1 0.98 0.99 0.80
2,4 DDT 0.48 0.22 0.20 0.62 0.35 III 1.4 1.2 0.75 0.38
4,4 DDT 0 0.44 0 0.13 2.9 416 6.4 3.3 0.19 2.0

1

Mirex 0.11 0.077 0.059 0.049 0.030 0.076 0.038 0.034 0 0

Total I 3.4 1.3 0.33 2.1 4.8 I 10 6.1 2.3 3.98
1

.2
corresponrng Laboratory Blank 7/24/98 7/24/98 7/19/98 8/6/98 7/17/98 7/1V/98 7/17/98 7/17/98 8/6/98 9/14/98

Total Susp nded Particulate (llg/m3)
I

42.1 40.0 31.8 65.8 73.0 78.9 47.2 47.7 61.4 52.5
1

Surrogate reo.er;es (%) I

I

IPCB 65 84% 89% 89% 80% 95 % 91% 88% 97% 73% 81 %
PCB 166 108% 98% 104% 101 % 107% 101% 105 % 102% 90% 109%

t~ ( , t'"., "
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105%

B.1. Sand~Hook Particulate Phase Org
Surrogate iorrected Concentrations (ng

I ISH-QFF
Organochlorine Pesticide 7/22/98

HCB 0.11
Heptachlor 0.17
4,4DDE 0.63
2,4 DDT , 0.35

4,4DDT I 1.4

'Mirex 1 0

Total 2.7
Correspon iog Laboratory Blank 9/14/98

Total susptnded Particulate (pglm') 70.2

Surrogate ~ecoveries (%)

IPCB 65
PCB 166

I.

SH-QFF
7/28/98

o
o

0.56
o

1.8
0.025

2.4
9/14/98

51.7

81 %
96%

SH-QFF
8/3/98

1.5
o

0.33
0.61
2.2
o

4.6
9/18/98

56.2

85%
101 %

SH-QFF
8/9/98

0.94
o

0.21
0.24
0.64
o

2.0
9114198

38.3

91 %
105 %

SH-QFF
8/15/98

0.14
0.089
0.036
0.068
0.24
o

0.57
9/18/98

29.6

85 %
98%

SH-QFF
8/21/98

o
o

0.41
0.69
2.2
o

3.3
9/24/98

75.8

80%
100%

SH-QFF
8/27/98

0.95
o

0.18

o
0.77

0.024

1.9
9/18/98

26.9

93 %
100%

SH-QFF
9/4/98

o
o

1.0
0.81
3.8
o

5.6
9/24/98

71.6

74%
104%

SH-QFF
9/13/98

1.2
o
o
o

0.72
0.044

1.9
9/24/98

43.4

82%
103 %

SH-QFF
9/22/98

0.58
0.13
0.59
0.40
2.4
o

4.1
10/15/98

50.0

79%
111 %
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B.l. sandJ Hook Particulate Phase Org
Surrogate <i:orrected Concentrations (ng

I

organochllioe Pesticide
SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
10/1/98 10/10/98 10/19/98 10/28/98 11/6/98 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98

HCB 0.16 Missing 0.33 0.21 0.31 0.56 0.41 0.37 0.26 0.50

Heptachlor 0.28 Sample 0.18 0.22 0.23 0.40 0.23 0.43 0.24 0.97
4,4DDE 2.5 0.90 0.98 2.0 1.1 1.3 4.2 1.1 1.5
2,4 DDT 1.2 0.24 0.98 0.86 0.47 0.79 1.9 0.82 1.4

4,4 DDT 6.4 1.2 2.5 2.0 2.2 1.6 4.5 1.8 7.3

Mirex 0.059 0 0 0.065 0.0081 0.0058 0.074 0.024 0.17

Total 11 2.9 4.9 5.5 4.8 4.3 11 4.3 12

corresponrng Laboratory Blank 10/15/98 1/4/99 1/4/99 2/9/99 1/4/99 2/17/99 2/17/99 3/2/99

Total Susp oded Particulate (f.1g1m3
) 54.5 42.0 43.5 38.7 49.2 65.4 54.1 35.2

I
Surrogate Recoveries (%)

IPCB 65 I I
85 % 49% 90% 89% 88% 77% 90% 91 % 83 %

PCB 166 91 % 59% 105% 100% 98% 91 % 92% 93% 93 %

r ( , n C) ~) ( ) ~ )
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B.1. sandl Hook Particulate Phase Org
Surrogate forrected Concentrations (ng

I SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-:QFF SH-QFF SH-QFF SH-QFF SH-QFFI

Organochl~rine Pesticide 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/1~/99 2/22/99 3/3/99 3/12/99 3/21/99

HCB 0.33 0.36 0.93 0.32 0.22 1.8 Power Power Power

HepfaCblOj 0.26 0.57 1.6 0.50 0.28 0.64 Outage Outage Outage
4,4DDE 0.46 1.1 2.2 1.3 0.87 1.3
2,4 DDT 0.69 3.3 1.3 0.83 0.85 1.2
4,4 DDT

I

1.5 0.66 2.7 2.1 1.9 5.9
Mirex 0.042 0.30 0.25 0.095 0.082 0.055

Total I 3.3 3.7 8.9 5.1 4.2 11
Correspon~ling Laboratory Blank 3/2/99 4/12/99 4/12/99 4/12/99 4/12/99 4/12/99

Total sutded Particolate (pg/m') 49.0 62.0 64.8 33.6 615 68.5

Surrogate reCOVerieS (%)

IPCB 65 I 101 % 98% 85% 100% 98% 85%
PCB 166 I 107% 99% 80% 104% 96% 68%
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B.2. sand~ Hook Gas Phase Organochlorine Pesticides (SH-PUF)
I 3

Surrogate rrree.... Coneentratioas (ngIm)

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PDF SH-PUF SH-PUF SH-PUF
Organochl rine Pesticide 2/4/98 2/10/98 2/16/98 2/22/98 2/28/98 3/6/98 3/12/98 3/18/98 3/24/98 3/30/98
HCB N/A 4.9 55 62 48 46 56 56 73 15
Heptachlo 3.0 4.9 29 28 11 4 27 12 48
4,4DDE 0.59 4.9 14.15 6.5 4.8 1.0 8.1 5.6 73
2,4 DDT NQ NQ NQ 1.3 0.70 0.015 1.8 0.79 10
4,4 DDT NQ NQ NQ 4.0 3.0 1.4 3.6 1.4 11
Mirex 0.013 0.043 0.013 0.049 0.11 0.013 0.080 0.071 0.80

T~~ ~ I 8.4 65 105 88 65 63 96 93 158
Correspon 'ng Laboratory Blank 2/16/98 3/10/98 3/10/98 3/10/98 3/17/98 3/25/98 3/25/98 3/25/98 5/26/98 5/23/98

Total susprnded Particulate (Jlglm
3

)

Surrogate Recoveries (%)

IPCB65 I I 109% 97% 111% 109% 107% 111% 119% 109 % 54%
PCB 166 105 % 100% 107% 108 % 107% 113 % 110% 110% 63 %

I:
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B.2. sandtHook Gas Phase Organoc

Surrogate orrected Concentrations.
plit-bottom day night day
SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

Organochl rine Pesticide 5/29/98 6/4/98 6/10/98 6/16/98 6/22/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98

HCB 131 98 191 308 23 13 53 55 77 50
Heptachlo, 48 31 24 64 23 26 79 42 35 20
4,4DDE 0.55 29 13 46 14 31 59 64 20 28
2,4 DDT 0.11 7.9 3.1 12 4.0 7.0 20 19 7.1 6.8
4,4 DDT 0.011 12 7.2 40 1.5 0.011 22 15 0.011 3.9
Mirex 0.013 0.15 0.087 0.64 0.33 0.21 0.54 0.36 0.099 0.23

Total I I 179 178 239 472 66 77 235 195 139 109
corresponring Laboratory Blank 6/15/98 6/15/98 7/2/98 7/2/98 7/2/98 7/12/98 8/20/98 7/30/98 7/18/98 7/30/98

Total S1ded Partieolat. ("g/m)

Surrogate ecoveries (%)

IPCB65 I 90 % 92% 72% 93 % 82% 96% 94% 80% 100% 78%
PCB 166 106% 93% 69% 106% 102% 107% 96% 97% 104% 96%
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8.2. sanlHook Gas Phase Organoc
Surrogate orrected ConcentrationsI

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
Organochlorine Pesticide 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98 8/15/~8 8/21/98 8/27/98 9/4/98 9/13/98
HCB 22 21 17 Vial Broke 146 38 213 144 83 13
Heptachlo, 127 135 93 Sample 35 19 119 46 45 45
4,4DDE 48 84 48 Lost 14 17 50 30 37 30
2,4 DDT 14 17 12 4.0 3.1 21 9.6 16 8.9
4,4 DDT 24 0.011 16 7.5 9.0 42 18 21 12
Mirex 0.53 0.70 0.34 0.16 0.16 0.56 0.38 0.43 0.34

Total 236 258 186 207 85 446 247 203 109

corresporgLaboratory Blank 8120/98 8/20/98 8/20/98 8/31/98 8/31/98 9/8/98 9/8/98 9/30/98 9/30/98

Total Susp nded Particulate (~g/m)

Surrogate Recoveries (%)

IPCB65 I I 119% 95% 104% 93% 79% 146% 155 % 94% 69%
PCB 166 102% 101 % 107% 107% 110% 109% 103 % 100% 105%

I,
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B.2. san.l Hook Gas Phas, Organoc

Surrogate tor.....,. concentratlons

l
SH-PUF SH-PUF SH-PUF SH-PDF SH-PUF SH-PDF SH-PDF SH-PUF SH-PUF SH-PUF

Organochl rine Pesticide 9/22/98 10/1198 10/10/98 10/19/98 10/28/98 1116/98 11/15/98 11/24/98 12/3/98 12112/98

HCB 48 36 Power 42 66 60 64 53 42 64
Heptachlor 57 17 Outage 30 24 13 14 12 77 60
4,4 DDE 56 23 24 14 5.3 8.6 10 36 11
2,4 DDT 20 6.7 5.0 4.2 1.6 2.0 1.7 4.9 1.8
4,4 DDT 30 7.6 4.5 2.6 0.58 1.5 0.86 2.8 0.011

Mirex 0.48 0.11 0.013 0.013 0.050 0.084 0.10 0.26 0.089

Total 210 90 105 111 80 90 78 163 137
Correspon ' ing Laboratory Blank 9/30/98 10121198 11124/98 11124/98 115199 115199 115199 218/99 2/8/99

Total Susp nded Particulate (J.lg/m3
)

Sorrogater'ri" (%jIPCB 65 I
101 % 94% 65% 13% 63 % 42% 100% 90% 94%

PCB 166 104% 96% 57% 11% 56% 38% 100% 91 % 92%
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B.2. sanlHook Gas Pha,e Organ..
Surrogate orrected ConcentrationsI

SO-PDF SO-PDF SO-PDF SO-PDF SO-PDF SO-PlJF SO-PDF SO-PDF SO-PDF SH-PDF
Organochlprine Pesticide 12/21/98 12/30/98 1/8/99 1/17/99 1/26/99 2/4/99 2/13/99 2/22/99 3/3/99 3/12/99

OCB 29 88 66 77 74 143 0.33 63 786 0.69
Oeptachlo, 21 78 26 37 44 33 0.17 7.2 52 2.7
4,4DDE 14 10 7.8 10 7.4 15 0.013 1.3 88 0.013
2,4 DDT 3.4 2.8 2.7 3.6 2.0 4.7 0.D15 0.48 27 0.015
4,4 DDT 3.1 0.85 0.81 3.9 1.3 4.1 0.011 0.44 12 0.16
Mirex 0.15 0.10 0.12 0.12 0.069 0.14 0.020 0.022 0.96 1.3

Total 70 180 104 133 128 199 0.6 72 966 4.9
Correspon ing Laboratory Blank 2/15/99 2/15/99 2/15/99 2/24/99 2/24/99 3/8/99 3/8/99 4/14/99 4/14/99

Total sn'ted ParUculate (I'Wm'j

Surrogate ecoveries (%)

IPCB 65 I 84% 109% 93 % 102% 105 % 93% 85% 95% 89% 98%
PCB 166 88% 99% 89% 94% 97% 84% 92% 93% 96% 103 %

I,
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B.2. sandi. Hook Gas Phase Organoc

Surrogate torrected Concentrations

Organochlorine Pesticide

HCB
Heptachlo
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Total
corresponring Laboratory Blank

Total Susp~ndedParticulate (Ilg/m)

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
3/21/99 3/30/99 4/9/99 4/16/99 4/26/99 5/5/9~ 5/14/99 5/23/99 6/1/99 6/10/99

Power Power Power Power Power Power 30 25
Outage Outage Outage Outage Outage Outage 27 11

27 12
1.7 2.5

0.52 1.2
0.24 0

86 52 .

7/12/99 7/12/99 7/12/99 7/27/99

Surrogate Jlecoveries (%)

IPCB65
PCB 166

F ( ':'
( , , ,

\

63 %
63 %

f)

101 %
99%
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Hook Gas Phase Organoc

Surrogate ~orrectedConcentrations.
no surrogate GAP

SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF
Organochlorine Pesticide 6/19/99 6/28/99 7/7/99 7/16/99 DATA

HCB 18 12 27 18
Heptachlor 61 33 41 41
4,4 DDE 39 50 61 64
2,4 DDT 1.2 5.0 11 3.0

4,4 DDT l 0.83 1.4 12 0.84
Mirex 0 0.41 0.36 0.26

Total 119 102 152 127
ComSPOj ing Labo..to.." Blaok I 7/27/99 7/27/99 8/16/99 8/16/99

Total snsfded Partl.nlato (~g/m')

Surrogate ecoveries (%)

IPCB 65 I 90 % 6% 80% 78%
PCB 166 94 % 0% 84% 79%

I
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B.3. sanlHook Organoeblorine Pesticides mPrecipitation (SH-Precip)
Surrogate orrected Concentrations (pg/L)

SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH~Precip SH-Precip SH-Precip SH-Precip SH-Precip
Organochl rine Pesticide 2/3/98 2/16/98 2/28/98 3/15/98 3/24/98 4(6/98 4/22/98 5/12/98 5/23/98 6/4/98

HCB 20 296 14 243 432 453 29 59 240
Heptachlo 14 19 9.3 33 100 97 71 21 106
4,4DDE 0 0 21 63 221 51 208 611 438
2,4 DDT 48 24 38 49 122 20 117 101 202
4,4 DDT 0 132 5.1 212 655 261 493 611 1305
Mirex 0 0 2.6 0 0 4.9 0 0 0

Total C 81 471 90 600 1530 '887 918 1404 2292
Correspon ing Laboratory Blank 6/10/98 6/10/98 6/10/98 9/1/98 9/1/98 9/1/98 9/1/98 9/28/98 9/28/98 9/28/98
Volume of recip (L) 12 15 14 16 2.0 16 26 0.04 7.4 20

Surrogate Recoveries (%)

PCB 65 I I 62% 65% 58% 75 % 34% 71 % 80% 108% 96%
PCB 166 75% 75% 79% 74% 39% 83% 84% 99% 94%

( , r ,, ) o (1) ( )



I

!

B.3. s~Hook OrganoclJ]orine Pe
Surrogate I orrected Concentrations ,(

SH-PreCip SH-PreCip SH-PreCip SH-Precip SH-Precip SH-PreCip SH-PreCip SH-Precip SH-Precip SH-Precip
Organoch !orine Pesticide 6/17/98 6/28/98 7/16/98 7/28/98 8/9/98 8/21/98 9/4/98 9/22/98 10/10/98 10/28/98

HCB 27 10 30 55 0 12 9 96 157
Heptachlo 0 8 136 37 14 15 12 35 55
4,4DDE 81 35 222 221 55 75 84 62 281
2,4 DDT 53 18 182 116 40 49 50 40 56
4,4 DDT 255 67 1164 531 136 1441 242 115 0
Mirex 0 7 0 0 0 0.97 0 0 0

Total 417 145 1735 960 245 1593 397 348 548
corresPO~ding Laboratory Blank 9/28/98 10/8/98 10/8/98 10/8/98 10/8/98 11/11/98 11/11/98 11/11/98 3/30/99 3/30/99
Volume 0 Precip (L) 4.2 5.1 0.36 3.6 2.7 4.8 3.6 10 2.4 2.2

Surrogate Recoveries (%)
PCB 65 I 111% 92% 86% 99% 92% 101 % 84% 77% 46%
PCB 166 107% 93 % 96% 98% 99% 98% 83 % 77% 44%

I,



B.3. Sand

f
Hook O,ganoehlorine Pe

Surrogate orrected Concentrations (

SH-Precip SH-Precip SH-Precip SH-Precip SH-Precip SH~Precip SH-Precip SH-Precip SH-Precip SH-Precip
Organochl rine Pesticide 11/15/98 12/3/98 12/21/98 1/8/99 1/26/99 2~13/99 3/3/99 3/21/99 4/8/99 4/26/99

HCB 226 264 124 71 50 Sample 26 Power Power Power
Heptachlo 47 0 10 11 13 Combined 20 Out Out Out
4,4DDE 74 0 14 8.4 39 with other 103
2,4 DDT 25 45 17 16 27 Sample 59
4,4 DDT 70 179 23 109 167 145
Mirex 3.6 0 0 0.71 0 0

Total 445 488 187 216 296 353
Correspon ing Laboratory Blank 3/30/99 3/30/99 3/30/99 4/27/99 4/27/99 4/27/99 6/21/99
Volume of recip (L) 4.7 1.5 23 23 8.3 16 14

Sn,rogate reov...... (%)
PCB 65 I 96% 90% 94% 98% 92% 83%
PCB 166 101 % 86% 79% 71 % 92% 81 %

I
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C.l. Libe~Science Center Particulate Phase Organochlorine Pesticides (LS-QFF)

Surrogate Corrected Concentrations (nglm3
)

day night day night day night day night day night
LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-iQFF LS-QFF LS-QFF LS-QFF LS-QFF

Organoch orine Pesticide 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98

HCB 0.12 0.22 0.31 0.13 0.23 0;14 0.13 0.28 0.25 0.20
Heptachlo 0.34 0.71 0.52 0.51 0.49 0.52 0.34 0.66 0.33 0.65
4,4DDE 0.81 1.3 0.58 0.63 0.61 0~61 0.69 0.66 0.75 1.3
2,4 DDT 0.67 3.1 0.81 0.88 0.91 1.6 1.7 1.0 0.93 1.5
4,4 DDT 0.51 11 0.0029 1.4 0.52 4.7 7.1 0.0029 0.63 0.31
Mirex 0.10 0.15 0.13 0.13 0.14 0,10 0.11 0.079 0.13 0.14

Total ! 2.6 17 2.3 3.6 2.9 7.6 10 2.7 3.0 4:1
Correspo ding Laboratory Blank 7/24/98 7/17/98 7/24/98 7/19/98 7/24/98 7/117/98 7/17/98 7/24/98 7/19/98 7/19/98

Total Sus ended Particulate (mglm3
) 37.9 42.0 63.5 49.7 58.5 37.6 42.9 54.6 81.4 96.9

Surrogate Recoveries (%)
PCB 65 I 93% 91 % 84% 78% 90% 99% 98% 84% 85% 93%
PCB 166 107% 101% 96% 101% 102 % 101% 111 % 102% 105% 106%

I,



C.l. Libetty Science Center Particulate

Surrogate orrected Concentrations (ng
day night day

LS-QFF LS-QFF LS-QFF LS-QFF
I

LS-QFFLS-QFF LS-QFF LS-QFF LS-QFF
1

Organochl rine Pesticide 7/10/98 7/10/98 7/11198 1017198 10/~0/98 10/13/98 10/19/98 10/28/98 1116/98

HCB 0.41 0.31 missing 0.40 0)9 0.18 0.53 0.39 0.74

HePIOchIO] 0.49 0.54 sample 0.52 0.52 0.23 0.74 0.080 1.0
4,4DDE 0.84 1.2 too 0.78 0.Ob28 0.41 1.5 2.9 2.0
2,4 DDT 1.0 1.5 short 0.21 0.31 0.24 1.6 1.4 2.4
4,4 DDT 0.0029 1.7 1.5 {2 1.2 4.7 1.2 9.9

1

Mirex 0.11 0.12 0.0017 O.Op17 0.0017 0.0017 0.0017 0.0017

Total h 2.9 5.3 3.4 2
1

.2 2.3 9.1 6.0 16
Correspon ing Laboratory Blank 7/24/98 7/24/98 10/19/98 10/19/98 1/4/99 2/9/99 2/9/99 1/4/99

Total Susp nded Particulate (mglm3
) 103 377 71.5 35.4 35.5 42.0 75.4 38.7

Surrogate ecoveries (%)
PCB 65 I 90% 90% 81 % 52% 80% 81 % 46% 66%
PCB 166 98% 98% 87% 58% 95 % 98% 61 % 91 %

I
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C.l. Libe1ty Science Center Particulate

Surrogate forrected Concentrations (ng

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-9FF LS-QFF LS-QFF LS-QFF LS-QFF
Organochl rine Pesticide 2/13/99 2/22/99 3/3/99 3/12/99 3/21/99 3/3Q/99 4/8/99 4/17/99 4/26/99 5/14/99

HCB 1.9 Not Went Dry 0.75 0.12 2,0 0.57 0.058 0.17
Heptachlo 0.66 Available During 1.3 0.37 0.82 2.5 0.19 0.47
4,4DDE 2.6 Roto-evap 3.4 0.62 2.6 2.0 0.25 0.63
2,4 DDT 2.0 3.1 0.79 3~0 2.1 0.078 0.14

I

4,4 DDT 5.2 6.4 2.0 9.7 5.7 0.0029 0.0029
Mirex 0.11 2.5 0.092 0.28 0.23 0.0017 0.026

Total 13 17 4.0 1:8 13 0.58 0.00 1.43
Correspon ·ng Laboratory Blank 4/21/99 4/21/99 5/18/99 5/18/99 5/18/99 5/18/99 7/18/99 7/18/99 7/18/99

Total Susp nded Particulate (mg/m3
) 37.6 55.0 41.6 51.2 66.6 86.7 31.25 72.96 97.91

Surrogate ecoveries (%)
PCB 65 I 92% 83 % 88% 10<])% 73 % 77% 74%
PCB 166 90% 94% 90% 101 % 85 % 86% 92%
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C.l. Libe ty Science Center Particulate

Surrogate Corrected Concentrations (ng

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QRF LS-QFF LS-QFF LS-QFF LS-QFF
Organoc orine Pesticide 5/23/99 6/1/99 6/10/99 6/19/99 6/28/99 7/7/99 7/16/99 7/25/99 8/3/99 8/30/99

RCB 0.10 0.13 0.11 0.40; 0.25 0.10 0.093 0.29
I

Heptachlo 0.13 0.21 0.15 0.22 0.27 0.14 0.20 0.54
:

4,4DDE 0.72 0.57 0.69 0.39 0.45 0.25 0.34 0.84
2,4 DDT 0.26 0.43 0.20 0.20 0.30 0.15 0.11 0.0022
4,4 DDT 0.18 0.0029 0.0029 0.16' 0.13 0.0029 0.0029 0.0029
Mirex 0.028 0.0017 0.016 O.OOIV 0.0017 0.0017 0.0017 0.0017

Total 0.00 1.43 1.34 0.00 1.2 1.4 1.4 0.64 0.75 1.7
Correspo ding Laboratory Blank 7/28/99 7/28/99 7/28/99 8/3/99 8/3/9'!J 9/24/99 9/24/99 10/4/99 10/4/99

Total Sus ended Particulate (mglm3
) 115.52 92.63 62.41 74.4 60.06 105.3 52.66 61.88 196.0

Surrogate Recoveries (%)

I
,

PCB 65 82% 82% 85% 73 % 87% 78% 87% 53 %
PCB 166 94% 97% 101 % 88% 95% 94% 67% 41 %

I,



C.I. Libef Science Center Particulate

Surrogate orrected Concentrations (~g

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
Organochl rine Pesticide 9/8/99 9/15/99 9/27/99 10/9/99 10/21199 1l/2/99 11/14/99 11/26/99 12/8/99 12120/99
HCB 0.10 0.084 0.074 0.15 0.24 0.065 0.19 0.065

,

Heptachlo 0.11 0.12 0.13 0.17 0.50 0.067 0.31 0.054
4,4DDE 0.73 0.29 0.20 0.37 1.6 0.12 0.63 0.082
2,4 DDT 0.27 0.19 0.0022 0.12 0.43 0.041 0.24 0.045

1

4,4 DDT 0.31 0.0029 0.0029 0.0029 0.0029 Q.041 10 0.0029
Mirex 0.0017 0.0017 0.0017 0.0017 0.050 Q.009 0.0017 0.0017

1.5 0.69 0.41 0.80 2.8
1

Total 0.34 12 0.25
Correspon iog Laboratory Blaok 10/12/99 10/12/99 12/1199 12/1199 12/1199 1113/00 1113/00 2/9/00

Total Susp oded Particulate (mglm3
) 90.42 38.39 38.56 56.80 46.06 63.10 26.43 77.75

Surrogate ecoveries (%)
PCB 65 I 70% 66% 52% 74% 56% 126% 59% 40%
PCB 166 91 % 83% 62% 78% 73 % 1

1

40% 78% 36%
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C.2. Lilielty Science Center Gas Phase Organoehlorlne Pesticides (LS-PUF)
Surrogate orrected Concentrations (ng/m3

)

[ day nlght day night day nighf day night day night
LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-Pl)JF LS-PUF LS-PUF LS-PUF LS-PUF

Organoch rine Pesticide 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/9~ 7/8/98 7/8/98 7/9/98 7/9/98
HCB 34 43 49 54 41 46! 51 91 35 5.3
Heptachlo 42 86 38 69 43 44 27 77 50 17
4,4DDE 36 41 25 26 17 26 24 32 30 5.5
2,4 DDT 23 25 20 13 12 19: 17 20 18 3.1
4,4 DDT 5.3 53 28 2.2 18 23 7.3 28 3.4 4.6
Mirex 0.78 0.77 0.65 0.36 0.31 0.4& 0.37 0.54 0.66 0.20

Total I I 141 249 160 163 131 158! 127 248 137 35

correspofng Lahoratory Blank 7/30/98 7/17/98 7/17/98 7/17/98 7/10/98 7/12/98 7/18/98 7/10/98 7/18/98 7/18/98

Surrogate ecoveries (%)
PCB 65 I 82% 87% 104% 102 % 104% 109 % 98% 124% 98% 144%
PCB 166 91 % 98% 102 % 102 % 106% 107% 102% 108 % 102% 103 %

I,



C.2. Libe~ty Science Center Gas Pha
Surrogate orrected Concentrations

day night day
LS-PUF

,

LS-PUF LS-PUF LS-PUF LS-PlD'F LS-PUF LS-PUF LS-PUF LS-PUF
Organochl' rine Pesticide 7/10/98 7/10/98 7/11/98 10/7/98 10/10/~8 10/13/98 10/19/98 10/28/98 11/6/98

HCB 29 60 missing 13 18 1 25 54 60 59
Heptachlo 35 43 sample 16 30' 22 60 160 33
4,4DDE 27 27 too 21 19 ' 17 21 41 7.2
2,4 DDT 17 13 short 5.5 12' 8.0 8.1 13 2.3
4,4 DDT 27 18 6.2 15 I 6.5 5.2 9.0 0.14
Mirex 0.59 0.34 0.26 O.3l 0.18 0.25 0.42 0.11

Total 135 162 63 94' 79 148 283 102

corresporng Laboratory Blank 7/12/98 7/12/98 10/21/98 10/21/98 11/24/98 11/24/98 11/24/98 2/8/99

Surrogate ecoveries (%)
PCB 65 I 110% 112% 51 % 129 % 91 % 95% 93% 98%
PCB 166 106% 104% 76% 100% 91 % 84% 95% 86%,

I;
( ,, ( ,

\

r,
\ ) () " -""

\... -"
0',
\ I) o : ) )



Co2. u~ Science Cente. Gas Ph>
Surrogate Corrected Concentrations

,

LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF,

Organoc orine Pesticide 11/15/98 11/24/98 12/3/98 12/12/98 12/21/98 12/39/98 1/8/99 1/17/99 1/26/99 2/4/99
HCB 55 58 63 68 32 64! 72 68 95 82
Heptachlo 30 24 109 69 63 11' 46 44 46 56

I

4,4DDE 11 8.0 24 8.6 29 1.11 13 21 10 18
2,4 DDT 4.0 3.0 7.2 2.3 11 0.0076 4.9 7.9 2.4 7.8

,

4,4 DDT 2.3 2.0 6.5 0.0089 0.83 0.15 0.73 3.7 1.1 5.0
Mirex 0.16 0.10 0.38 0.093 0.37 0.0060 0.15 0.21 0.10 0.23

,

Total 102 95 210 148 136 761 137 144 154 169
1/5/99

,

Correspo ding Laboratory Blank 1/5/99 1/5/99 2/8/99 2/8/99 2/8/~9 2/15/99 2/24/99 2/24/99 2/24/99

Surrogate Recoveries (%)
,

PCB 65 97% 87% 98% 108% 100% 111% 103 % 100% 110% 102 %
I

PCB 166 86% 77% 86% 100% 102% 101% 99% 92% 95% 96%



C.2. Libef Scien.. Cent.. G.. Pha
Surrogate orrected Concentrations

LS-PUF LS-PUF
I

LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Organochl rine Pesticide 2/13/99 2/22/99 3/3/99 3/12/99 3/21/99 3/30/99 4/8/99 4/17/99 4/26/99 5/14/99

RCB 59 112 40 69 49 68 56 51 52
Reptachlo 10 12 18 14 20 49 33 34 34
4,4DDE 1.4 0.19 0.0062 3.6 9.0 12 19 13 15
2,4 DDT 0.63 0.28 6.7 1.0 4.6 3.6 8.3 4.0 5.4
4,4 DDT 0.38 0.0089 3.9 0.0089 2.8 1.8 2.5 1.8 2.2
Mirex 0.0060 0.0060 0.18 0.63 0.0060 0.12 0.28 0.32 0.25

i

Total I 71 124 68 89 85 1341 119 104 108
Correspon ing Laboratory Blank 2/24/99 3/8/99 4/14/99 4/14/99 4/14/99 4/14/99 6/15/99 6/15/99 6/15/99

Surrogate ecoveries (%)
PCB 65 I 102% 94% 94% 49% 41 % 105 % 98 % 106% 92%
PCB 166 96% 92% 93% 47% 41 % 96% 98 % 98% 92%
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Co2. Li1ty Scien.. Center Ga, Pha
Surrogate Corrected Concentrations

1

LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
I

Organoch orine Pesticide 5/23/99 6/1199 6/10/99 6/28/99 7/7/99 7/16/~9 7/25/99 8/3/99 8/30/99 9/8/99

HCB 28 14 26 17: 18 26 29 19
Heptachlo 93 41 49 62: 49 50 28 54
4,4 DDE 43 81 34 46

1

40 25 26 200
2,4 DDT 0.0076 2.0 5.5 0.0076 4.1 3.7 7.0 11.7

I

4,4 DDT 1.0 0.0089 1.9 0.0089 3.0 0.0089 3.5 4.6
I

Mirex 0.22 0.18 0 O.OO~O 0.37 0.0060 0.31 0.57

Total I 164 139 139 125 115 105 94 289
Correspo ding Laboratory Blank 7/12/99 7/27/99 8/16/99 8/16/99 9/7/99 9/29/99 10/4/99

Surrogate Recoveries (%)
PCB 65 I 111% 100% 93% 86% 85 % 80% 60% 81 %
PCB 166 91 % 91 % 83 % 79% 82% 79% 67% 80%

I

I,



C.2. UbT Scienee Center Gas Pb,
Surrogate orrected Concentrations

LS-PUF LS-PUF LS-PUF
I

LS-PUF LS-PUF LS-PUF LS-PUF
I

Organochl rine Pesticide 9/15/99 9/27/99 10/9/99 10/21/99 11/2/99 11/14/99 11/26/99

HCB 0 23 47 56 33 45 I 29
Heptachlo· 47 22 72 42 21 23 30
4,4DDE 50 32 29 14 30 15 29

2,4 DDT 5.0 4.7 2.8 2.6 6.8 2.7 5.1
4,4 DDT 3.0 2.5 0.0089 0.22 0.22 0.2~ 0.0089
Mirex 0.0060 0.26 0.27 0.11 0.06 o.ld 0.19

I

Total I 106 84 151 115 91 85 i 94
Correspon~ing Laboratory Blank 10/4/99 1/0/00 1/0/00 1/0/00 1/0/00 1/0/0P 1/0/00

I

Surrogate reeover;., (%)

IPCB 65 78% 90% 86% 83%
I

87% 89% 86%
PCB 166 83 % 82% 81 % 79% 82% 84% 85 %

r~, ( , ( ,
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C.3. Libe4Science Center Organochlorine Pesticides in Precipitation (LS-Precip)
Surrogate C rrected Concentrations (pglL)

I
LS-Precip LS-Precip LS-Precip LS-Precip L5-Precip LS-Precip L~-Precip LS-Precip LS-Precip LS-Precip LS-Precip L5-Precip

Organochlo 'ine Pesticides 1/8/99 1/26/99 2/13/99 3/3/99 3/21/99 4/8/99 4/26/99 5/14/99 6/1/99 6/19/99 7/7/99 7/25/99

HCB 40 27 35 24 46 30 Sampling 21 33 54 87 55
Heptachlor 0 0 0 28 81 18 I error 9 14 27 40 44
4,4DDE 73 24 29 42 96 125

I
47 110 188 298 239

2,4 DDT 88 58 107 52 121 62 37 84 170 254 145
4,4 DDT 231 240 544 163 454 249 88 164 191 355 21
Mirex 0 0 7.8 0 0 0 0 0 0 0 11

Total 432 350 723 309 799
I

201 405 630 1035 515
correspon:g Laboratory Blank 4/27/99 4/27/99 4/27/99 6/21/99 6/21/99 6/21/99 6/21199 7/13/99 7/13/99 7/13/99 8/19/99 9/14/99

IVolume ofP ecip. (L) 24 67 10 10 9.1 8.32
1

3.80 17.38 3.00 1.94 8.64 2.10

So,....... T''''''~(%)#23 2% 1% 3% 1%
#65 80% 84% 70% 88% 89% 80%

1

81
%

89% 80% 79% 81 % 78%
#166 85% 79% 55% 91 % 87% 91 % 89% 91 % 88% 82% 87% 86%

I,



C.3. Libertyl Science Center Organochlorine Pe
Surrogate corrected Concentrations (pglL) .

1
LS-Precip LS-Precip L8-Precip L8-Precip LS-Precip LS-Precip LS-rrecip

Organochlor ne Pesticides 8/12/99 8/30/99 9/15/99 10/9/99 1112/99 11126/99 12~0/99

HCB 7.2 7.3 3.4 31 15 20 ~5

Heptachlor 5.7 4.9 1.5 15 10 27 112
4,4DDE 26 34 8.6 60 50 84

1

79
2,4 DDT 20 22 4.6 43 40 62 ,41
4,4 DDT 0 22 7.4 89 23 97 0
Mirex 0.52 0 0 0 0 0 10

i

Total ~

I
59 90 25 238 138 290 157

Correspondi g Laboratory Blank 9/14/99 11/3/99 11/3/99 11/3/99 1/4/00 1/4/00 3~6/00

Volume ofP ecip. (L) 20.40 37.21 37.72 5.50 13.34 15.54 pO

S......." 1""'ri6 (%J

1

#23
#65 I

83% 82% 76% 83% 81 % 85% ~O%
#166 87% 86% 78% 81 % 86% 89% 83%

~"
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\ ) () () o ~)



0.24
o

1.2
1.1
1.9

0.19

4.6
7/19/98

122

NH-QFF
7/10/98

afternoon

0.24
0.59
1.1
1.1
o

0.16

3.2
7/19/98

107

morning
NH-QFF
7/10/98

0.10
0.31
o

0.11
0.78
0.092

1.4
7/24/98

59.6

day
RB-QFF

7/7/98

0.10
0.37
0.21
0.26
0.59

0.0079

1.5
7/17/98

56.2

day
RB-QFF

7/6/98

0.21
0.21
0.73
0.37
0.084
0.12

1.7
8/6/98

49.9

Total
Corr~spondingLaboratory Blank

TotallSuspended Particulate (lJg/m3
)

D.l. .tower Hudson River Estuary Particulate Phase Organochlorine Pesticides (Raritan Bay: ~-QFF)(NewYork Harbor: NH-QFF)

Surroi!ate Corrected Concentrations (ng/m3
)

day
RB-QFF

7/5/98

surr0f;'ate Recoveries (%)
PCB 5
PCB 66

82%
95%

93%
108%

97%
111%

94%
108%

89%
102%

I,



D.2. ~ower Hudson River Estuary Gas Phase Organochlorine Pesticides (Raritan Bay: RB-PUF)(New York Harbor: NH-PUF)
Surro ate Corrected Concentrations (ng/m3

)

day day day morning afternoon
RB-PUF RB-PUF RB-PUF NH-PUF NH-PUF

Organ chlorine Pesticide 7/5/98 7/6/98 7/7/98 7110/98 7/10/98

HCB 266 47 41 29 76
Hepta hlor 26 39 28 35 16
4,4D 29 15 12 27 24
2,4D T 9,6 5,9 0 17 5.3
4,4D T 15 5.5 7.9 27 3.4
Mirex 0,33 0,18 0,19 0,59 0.43

Total 346 112 89 135 126
Corre ponding Laboratory Blank 7/10/98 7/30/98 7/10/98 7/17/98 7/18/98

surl" Rewveries (%)
PCB 6 I 126% 89% 100% 110 % 100%
PCB 1 6 105 % 94% 104% 106 % 103%

I
:' ,
'"

( \ ( \ ( ,
'" )

/,
\.,j o () ) : )



I

I

i

D.3. Low,r Hudson River Estuary Water Particulate Phase Organochlorine Pesticides (Raritan Bayl RB-GFF)(New York Harbor: NH-GFF)
Surrogate torrected Concentrations (ngIL)

[

day day day morning afternoon
RB-GFF RB-GFF RB-GFF NH-GFF NH-GFF

Organochl rine Pesticide 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98

HCB 7.1 16 8.3 11 37

HeptaChlOj 0 0 0 0 0
4,4 DDE 122 306 95 89 110
2,4 DDT 8.8 11 4.4 5.6 11
4,4 DDT 0 0 0 0 0
Mirex 1.7 0 1.0 2.6 3.5

Total
Correspon~ingLaboratory Blank
Volume oflWater (L)

Surrogate ~ecoveries(%)
PCB 65
PCB 166

I,

139
8/10/98

35

78%
89%

333
8/10/98

39

77%
88%

109
8/10/98

49

67%
74%

108
8/10/98

30

82%
92%

162
8/10/98

23

65%
86%



Organochlorine Pesticide

I

I
I

D.4. Low~r Hudson River Estuary Dissolved Phase Organochlorine Pesticides (Raritan Bay: RB-XAf»(New York Harbor: NH-XAD)
Surrogate ~orrectedConcentrations (ngIL) I

day day day morning afternJon
I

RB-XAD RB-XAD RB-XAD NH-XAD NH-XAD
7/5/98 7/6/98 7/7/98 7/10/98 7/10/J8

HCB
Heptachlo
4,4DDE
2,4 DDT
4,4 DDT
Mirex

6.3 10 19 36 30
o 11 0 0 15
49 36 49 73 80
2.5 0 2.8 6.5 10
1.1 13 3.4 1.3 6.8
o 0 0 1.9 1.3

Total
Corresponding Laboratory Blank
Volume oflwater (L)

Surrogate ~ecoveries(%)
PCB 65
PCB 166

59
7/28/98

35

82%
66%

71
7/28/98

39

93%
50%

75
7/28/98

49

95%
104%

119
7/28/98

30

97%
104%

143
1

7/28/~8

23!
i

I

I
i

19031~
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",. """nr...... '''"'''''be 'huOrganochlori e Pesticides (LB-QFF)

Surrogate Co rected Concentrations (ng) I
LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF I LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF

Organochlori e Pesticide 10/16/97 1115/97 2/16/98 3/5/98 3/11198 3/27/98 5/27/98 6/1198 6/29/98 7/1198 7/15/98 7/17/98 7/19/98 7/24/98
HCB Sample Sample Sample 0.058 0.019 0.13 0.0218 0.022 0.06 Sample 0.14 0.080 0.0084 0.028
Heptachlor Missing Missing Missing a 0.051 0 0.0049 0.000 0.Q15 Missing a 0.009 0.0134 0.017
4,4DDE 0 0 0 0.0000 0.000 a 0 0.000 0.0040 0
2,4 DDT NQ 0 0 0.0059 0.000 0 0 0.000 0.0065 0
4,4 DDT NQ 0 0 0.0080 0.000 0 0 0 0.0000 0
Mirex 0 0 0 0.0000 0.000 0 0 0 0.0000 0

Total

Surrogate Re overies (%)
PCB 65 I 102% 99% 72% 93% 104% 89% 80% 95 % 99% 105%
PCB 166 100% 91 % 83% 99% 113 % 93% 84% 101 % 102% 101 %

I,



"1. ....."f....... P."".~......
Organochlori e Pesticides (LB.QFF)

Surrogate corrected Concentrations (ng) I
i

LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF ILB-QFF LB-QFF LB-QFF LB-QFF LB-QFF
Organochlori e Pesticide 8/6/98 9/14/98 9/18/98 9/24/98 10/15/98 10/19/98 1/4/99 2/9/99 2/17/99 3/2/99 4/12/99 4/21/99 5/18/99

HCB 0.20 0 0.03 0.3 0.077 0.041 0.036 0.041 0.070 0.071 Sample 0.070 0.056
Heptachlor 0.014 0.08 0 0.06 0.017 0.011 0.017 0.0082 0 0 Missing 0.13 0.094
4,4DDE 0 0 0.003 0.004 0 0 0 0 0 0 0 0
2,4 DDT 0 0 0 0 0 0 0 0 0 0 0 0
4,4 DDT 0 0 0 0 0 0 0.010 0 0 0 0 0
Mirex 0 0.013 0.02 0 0 0 0 0 0 0 0 0

Total

s·=·...t ... ,%)
PCB 65 I 98% 96% 96% 97% 92% 88% 108 % 84% 79% 85 % 66% 85 %
PCB 166 101% 101% 101 % 102% 92% 91% 108% 84% 80% 87% 61% 81 %

Ie'. 'I, ( ~, Q) ()
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A.2. LabOr~try Blanks Gas Phase
OrganochIor e Pesticides (LB-PUF)
Surrogate Co rected Concentrations
(ng)

LB-PUF
I

LB-PUF LB-PUF LB-PUF LB-PUFLB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF Ll~-PUF LB-PUF LB-PUF
Organochlor ne Pesticide 10/14/97 10/22197 10/28/97 1119/97 2/16/98 3/5/98 3/10/98 3/18/98 5/23/98 5/26/98 6/15/98 7/2/98 7/10/98 7/12/98 7/15/98
HCB Pesiticides Pesiticides Pesiticides Pesiticides Pesiticides 0 0 0

I~
Pesiticides 0 0 0.021 0 0

Heptachlor not not not not not 0 0 0 not 0 0.27 0.009 0.006 0
4,4DDE quantified quantified quantified quantified quantified 0 0 0 10 quantified 0.010 0.08 0 0 0
2,4 DDT NQ NQ 0

I~
0 0 0 '0 0

4,4 DDT NQ NQ 0 0 0 0 0 0
Mirex 0 0 0 !O 0 0 0 0 0

I

Surrogate Rroveries (%)

I
I

PCB 65 97% 93% 96% 9:8% 90% 97% 97% 95% 85%
PCB 166 103% 104% 107% 94% 95% 101 % 101 % 96% 97%

I;



LB-PUF L -PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF I LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF
7/17/98 7 8/98 7/30/98 8/20/98 8/31/98 9/8/98 9/30/98 10/21/98 11/24/98 1/5/99 218/99 2/15/99 2/24/99 3/8/99 4/14/99 6/15/99 7/12/99 7/27/99

0 .022 0 0.0080 0 0 0 0 0.061 0.19 0.17 0.042 0.069 0 0 0 Not yet Not yet
0 .06 0 0.067 0 0.08 0.032 0.041 0 0.13 0 0 0.19 0 0 0 quantified quantified
0 0 0 0.040 0.11 0.048 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.04 0.017 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

93% 9% 96% 93% 98% 112% 100% 83% 75% 80% 89% 70% 91 % 93% 85% 92%
98% 102% 100% 97% 101% 106% 101% 85% 93 % 83 % 92% 90% 97% 104% 94% 73%

I
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I

A.3. La1ratory Blanks Organochlorine Pesticides in Precipitation (LB-Precip) I

I
Surrogat I Corrected Concentrations (ng) I

I

LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip LB-Precip
Organocb orine Pesticide 6/10/98 9/1/98 9/28/98 10/8/98 11/11/98 I 3/30/99 4/27/99 6/21/99
RCB 0 0.059 N/A 0.022 0.054 0.023 0 N/A
Reptachl<r 0.050 0 0 0 0.042 0
4,4DDE 0 0 0 0 0 0
2,4 DDT 0 0 0 0 0 0
4,4 DDT 0 0.0072 0 0 0.012 0
Mirex 0 0 0 0 0 0

Surrogate Recoveries (%)
PCB 65 I 90% 80% 94% 96% I 90% 89%
PCB 166 101% 80% 99% 96% I 85% 89%

I,



A.4. Laboratory Blanks Organochlorine Pesticides Particulate Phase In Water (LB-GFF)
Surrogate ~orrectedConcentrations (ng)

Organochlorine Pesticide
RCB
Reptachlo
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Surrogate :llecoveries (%)
PCB 65
PCB 166

I

f': ( ,,

LB-GFF
8/10/98

o
0.025

o
o
o
o

34%
37%

r \
, ~
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A.5. Lab~ratory Blanks Organochlorine Pesticides Dissolved Phase In Water (LB-XAD)
SurrogateICorrected Concentrations (ng)

Organochlorine Pesticide

HCB
Heptachl
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Surrogate IRecoveries (%)
PCB 65
PCB 166

I,

LB-XAD
7/28/98

2.5
o

99
o

0.53
o

61 %
102%



I

B.t. Matr~Spikes Particulate Phase Organochlorine Pesticides (MS-QFF) I

Surrogate orrected Concentrations (ng) I

MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF MS-QFF
Organochl rine Pesticide 3/11/98 6/1198 7/1198 7/28/98 9/14/98 9/24/98 10/19/98 2/17/99

RCB 90.53 % 79.21 % N/A 45.24% 76.36 % 88.~1 % 63.85 % 82.93 %

Reptachlo 0.00% 104.26 % 19.20 % 99.20% 94·i6 % 54.05 % 99.65 %

4,4DDE 89.20 % 164.01 % 81.08 % 105.98 % 103.Q6 % 50.17 % 51.30 %

2,4 DDT 59.92 % 99.89 % 64.66% 91.50% 1152[29 % 51.47 % 88.34 %
I

4,4 DDT 109.80 % 112.97 % 8.37% 99.99 % 95.17 % 48.52 % 59.16 %
I

Mirex 85.59 % 73.82 % 90.70% 90.39 % 84'r% 58.96 % 90.94%

Correspon~ingLaboratory Blank I 3/11/98 6/1/98 7/1/98 7/28/98 9/14/98 10/19/98 2/17/999/2~/98

I

Surrogate rOVeries (%) I
I

PCB 65 104.36 % 102.90 % 80.81 % 96.28 % 64.j1 % 51.92 % 102.87 %

PCB 166 102.41 % 105.44 % 95.11 % 101.90 % 95.62 % 61.01 % 79.04 %
I

I
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B.2. JIxSp;k.. Gas Pha.. OrganoehIorine Pestidd.. (MS-PUF)
Surrogattl Corrected Concentrations (ng)

Organoclliorine Pesticide
HCB
Heptachlor
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Correspo*ding Laboratory Blank

MS-PUF MS-PUF MS-PUF MS-PUF MS-PUF M~-PUF MS-PUF MS-PUF MS-PUF MS-PUF
3/10/98 3/25/98 7/2/98 7/12/98 7/15/98 7/f8/98 8/31/98 9/30/98 2/15/99 3/8/99

Pesticides Pesticides Pesticides 89.01 % 7.46% 85 02% 36.21 % 84.04 % Not yet 110.31 %
not not not 102.85 % 0.00% 92 53% 43.93 % 94.46 % quantified 114.08 %

quantified quantified quantified 88.32 % 9.24% 69 50% 33.08 % 88.19 % 74.14 %
98.33 % 0.00% 86

1

86 % 41.63 % 91.42 % 108.55 %
71.91 % 0.00% 4.26% 43.38 % 71.97 % 84.27 %
106.95 % 8.17 % 101.53 % 40.40 % 105.89 % 118.62 %

3/8/99 7/27/99 9/6/99 11/22/99

Surrogat~ Recoveries (%)
PCB 65
PCB 166

I,

100.96% 77.72% 97J40% 105.10% 101.42%
101.66 % 89.35 % 99.112 % 103.15 % 99.24 %

Alternate
clean-up
removed
pesticides

92.40 %
98.06 %



B.3. Matr~x Spikes Organochlorine Pesticides GF/F (MS-GFF)
Surrogate ~orrected Concentrations (ng)

Organochlorine Pesticide

HCB
Heptachlor,
4,4DDE
2,4 DDT
4,4 DDT

Mirex

Surrogate ~ecoveries (%)
PCB 65
PCB 166

r':

MS-GFF
9/28/98

81.10 %

106.82 %
76.57 %

89.32 %
40.06%

87.11 %

71.61 %
78.12 %

( ,
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B.4. Mat~ix Spikes Organochlorine Pesticides XAD (MS-Precip)
Surrogate ICorrected Concentrations (ng)

OrganocWorine Pesticide
HCB
Heptachlo
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Surrogate lRecoveries (%)
PCB 65
PCB 166

1<

MS-XAD
9/28/98

69.44 %

83.16 %
105.97 %
82.00%

61.08 %

79.96%

99.57 %
98.93 %

~



C.l. Fiold fob P.o1kuIate P....
Organochlor e Pesticides (FB-QFF)
Surrogate C rrected Concentrations
(ng) (Passive 4days)

NB NB NB NB NB NB NB NB NB NB NB
FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF

Organochlor'ne Pesticide 10/6/97 10/17/97 10/28/97 1113/97 11125/97 1/12/98 1/23/98 7/7/98 7/10/98 10/19/98 2/22/99

HCB Pesticides 2.2 Pesticides 0.11 Pesticides Sample 0.096 0.48 1.1 0.36 0.19
Heptachlor not 20 not 0 not Missing 0.081 0.034 0 0.089 0.187

4,4DDE quantified 9.8 quantified 0.92 quantified 0 0 0 0 0
2,4 DDT 0 0.099 0 0 0 0 0
4,4 DDT 1.2 1.3 0.0081 0 0 0 0.027
Mirex 0.30 0.058 0.0076 0 0 0 0.020

Total 33 2.5 0.19 0.52 1.1 0.45 0.42
Correspondi ~g Laboratory Blank 10/16/97 1115/97 11/5/97 3/25/198 2/16/98 3/27/98 7/15/98 7/15/98 2/9/99 4/21/99

SurrogateR coveries (%)

PCB 65 I 111 % 94% 98%
I 80% 68% 87% 81 %

PCB 166 149 % 111% 100% 85% 72% 87% 97%

~'.''I ,.
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C.l. FieldEnks Particulate Phase
Organochl . e Pesticides (FB-QFF)
Surrogate orreded Concentrations
(ng)

SH SH SH SH SH SH SH LS LS LS NH
FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF

Organochlo ine Pesticide 1/29/98 2/10/98 6/22/98 7/7/98 7/11198 10/19/98 2113/99 7/7/98 7/10/98 2/22/99 7/10/98

HCB N/A 0.046 0.18 0.13 0.17 0.19 0.26 0.058 0.20 0.20
Heptachlor 0 0.035 0.041 0.060 0.062 0.13 0.053 0.13 0.11
4,4DDE 0.066 0 0 0 0.019 0 0 0 0.042
2,4 DDT 0 0 0 0 0 0 0 0 0
4,4 DDT 0 0 0 0 0 0.0075 0 0 0.069
Mirex 0 0.025 0 0 0 0 0 0 0

Total l I 2/16/98
0.11 0.24 0.17 0.23 0.28 0.39 0.11 0.33 0.43""".....rLabontory Blank

3/11/98 7/1/98 7/17/98 7/24/98 2/9/99 4/12/99 7/19/98 8/6/98 4/21/99

Surrogate ecoveries (%)

PCB 65 I 86% 87% 98% 97% 94% 94% 85% 96% 101 %
.PCB 166 105 % 95% 98 % 99% 95 % 83 % 101 % 95 % 101 %

I.



C.2. Field Blanks Gas Phase
organOChlOr~ePesticides (FB-PUF)
Surrogate C rrected Concentrations
(ng)

NB NB NB NB NB NB NB NB NB SH SH SH
FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF

Organochlor ne Pesticide 10/28/97 1113/97 11/25/97 12118/97 1/12/98 7/7/98 7/10/98 10/19/98 2/22/99 1/29/98 2/10/98 6/22/98
HCB N/A 0 0 0.075 0 l.l 0.089 0.065 Not yet N/A N/A 0
Heptachlor 0 0 0 0 0 0 0 quantified 0.37
4,4DDE 0 0 0 0 0 0 0 0
2,4 DDT NQ NQ 0 NQ 0 0 0 0
4,4 DDT NQ NQ 0 NQ 0 0 0 0
Mirex 0 0 0 0 0 0 0 0

Total I 1119197
0 0 0.075 0 1.1 0.089 0.065 0.37

Correspondi g Laboratory Blank 3/10/98 3/18/98 2/16/98 7/15198 7/15/98 11124/98 3/8199 2/16/98 2/16/97 7/2198

Surrogate R coveries ('Yo)
PCB 65 I 96% 93 % 97% 98% 76% 78% 79% 92%
PCB 166 107% 105 % 107% 112% 84% 90% 85% 102%

l:' ( : ( \ '\
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c.,. Fi.Idt".."" Ga. Ph...
Organochl rine Pesticides (FB-PUF)
Surrogate orrected Concentrations
(ng)

SH SH SH SH LS LS LS NH
FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF

Organochll rine Pesticide 7/7/98 7/11198 10/19/98 2113199 7/7198 7/10/99 2/2199 7/10/98
HCB 0 0 0.17 0.26 0 0 Not yet 0
Heptachlor 0 0 0.079 0.13 0 0 quantified 0
4,4DDE 0 0 0 0 0 0 0
2,4 DDT 0 0 0 0 0 0 0
4,4 DDT 0 0 0 0.0075 0 0 0
Mirex 0 0 0 0 0 0 0

Total 0 0 0.25 0.39 0 0 0
Correspom~ng Laboratory Blank 7/18/98 7/17/98 11/24/98 3/8199 7/8/98 7/17/98 3/8199

Surrogate] ecoveries ('Yo)
PCB 65 I 99% 99% 89% 94% 97% 96%

I

97%
PCB 166 106% 101% 93 % 83 % 95 % 106% 96%

I



C.3. Field IBlank Organochlorine Pesticides Particulate Phase In Water (FB-GFF)
Surrogate ¢orrected Concentrations (ng)

Organochlerine Pesticide
HCB
'Heptachlo
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Correspon~lingLaboratory Blank

Surrogate ~ecoveries (%)
PCB 65
PCB 166

~~:'

FB-GFF
July-98

N/A

8/10/98

, , in ()



C.4.. Fiel~ Blank Organochlorine Pesticides Dissolved Phase In Water (FB-XAD)
Surrogatel Corrected Concentrations (ng)

Organochlorine Pesticide

HCB
Heptachlor
4,4DDE
2,4 DDT
4,4 DDT
Mirex

Total
Correspo~dingLaboratory Blank

SurrogatelRecoveries (%)
PCB 65
PCB 166

I,

FB-XAD
July-98

0.57
0.43
1.4
o

0.14
o

2.5
7/28/98

115%
101%



Appendix - Alkylphenols (APs)

1. AP Concentrations: Air, Precipitation, and Water
A New Brunswick

AI. Air Samples- Particulate Phase (QFFs)
A2. Air Samples - Gas Phase (PUFs)

B. Sandy Hook
B.l. Air Samples- Particulate Phase (QFFs)
B.2. Air Samples - Gas Phase (PUFs)

C. Liberty Science Center
C.l. Air Samples- Particulate Phase (QFFs)
C.2. Air Samples - Gas Phase (PUFs)

D. Lower Hudson River Estuary
D.l. Air Samples- Particulate Phase (QFFs)
D.2. Air Samples - Gas Phase (PUFs)
D.3. Water Samples - Particulate Phase (GF/Fs)
DA. Water Samples - Gas Phase (XAD)

II. Laboratory Quality Assurance
A Laboratory Blanks

AI. Laboratory QFF Blanks - Air Particulate Phase
A2. Laboratory PUF Blanks - Air Gas Phase
A3. Laboratory GF/F Blank - Water Particulate Phase
AA. Laboratory XAD Blank - Water Dissolved Phase

B. Field Blanks
C.l. Field QFF Blanks - Air Particulate Phase
C.2. Field PUF Blanks - Air Gas Phase



A.l. New BrtnswiCk Particulate Phase Alkylphenols (NB-QFF)
Concentrati ns (nglm

J
)

day night day night day
NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF

Alkylpheno 6/4/98 6/10/98 6/16/98 6/22/98 6/25/98 6/26/98 6/26/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98
tert-Octylp enol 0.QI5 0.018 0.023 0.0074 0.0074

Nonylpheno s
NPI 0.068 0.069 0.057 0.017 0.0074

NP2 0.096 0.096 0.0074 0.017 0.0074

NP3 0.039 0.054 0.0074 0.0095 0.0074

NP4 0.025 0.031 0.0074 0.0074 0.0074

NP5 0.041 0.045 0.0074 0.0074 0.0074
NP6 0.016 0.021 0.0074 0.0074 0.0074
NP7 0.034 0.044 0.0074 0.0074 0.0074
NP8 0.QI5 0.0074 0.0074 0.0074 0.0074
NP9 0.038 0.038 0.040 0.0074 0.0074
NPI0+11 0.041 0.048 0.0074 0.0074 0.0074

Total NPs 0.37 0.41 0.15 0.087 0.067

Correspon . gLabBlank 6/29/98 6/29/98 7/1/98 7/1/98 7/1/98 7/1/98 7/1/98 8/6/98 8/6/98 7/15/98 7/15/98 7/15/98

Total Suspe ded Particulate (llg/mJ) 24 52 58 59 41 86 73 29 NA 28 28 36

I,"
(, ( '\ :) ( '. 0 !-,-.~ , ) : )c, , )

'-!I



I,



A.1. New Brr:swick Particulate Phase AI
Concentrati ns (ng/m3

)

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
7/28/98 8/3/98 8/9/98 8/15/98 8/21198 8/27/98 9/4/98 9/13/98 9/22/98 10/1198 10/10/98 10/19/98
0.0074 0.0083 0.0074 0.0074 0.0074 0.0087 0.0074 0.0074 0.0074 0.0074 0.011 0.18

Nonylpheno s

NP1 0.061 0.019 0.023 0.018 0.0084 0.024 0.0074 0.021 0.024 0.016 0.064 0.32
NP2 0.030 0.012 0.017 0.017 0.0074 0.026 0.0@74 0.022 0.0074 0.0074 0.083 0.44
NP3 0.023 0.015 0.0074 0.015 0.012 0.014 0.0074 0.021 0.0074 0.0074 0.059 0.15
NP4 0.0081 0.0074 0.0074 0.0074 0.0063 0.011 0.0074 0.0074 0.0074 0.0074 0.032 0.16
NP5 0.0074 0.0079 0.0074 0.012 0.0076 0.013 0.0074 0.017 0.0074 0.0074 0.028 0.14
NP6 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.015 0.080
NP7 0.021 0.012 0.0074 0.017 0.0086 0.017 0.011 0.017 0.011 0.0074 0.028 0.19
NP8 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 nd 0.0074 0.0074 0.0074 0.083
NP9 0.014 0.012 0.0074 0.010 0.0047 0.016 0.0078 0.011 0.023 0.012 0.041 0.24
NP10+11 0.0074 0.0074 0.0074 0.011 0.0074 0.013 0.011 0.012 0.0074 0.0074 0.024 0.19

T.... "'" ! 0.18 0.100 0.091 0.110 0.070 0.14 0.071 0.12 0.102 0.080 0.36 1.8

Correspond ng Lab Blank 9/14/98 9/14/98 9/18/98 9/24/98 9/24/98 9/18/98 9/24/98 9/24/98 10/15/98 10/15/98 10/19/98 2/9/99

Total Suspe ded Particulate (l1g1m1 70 58 51 37 28 47 54 42 52 45 19 55

I
,' .
"

( : ,
) u , '\, / : )



A.l. New BJunSwiCk ~articulate Phase AI
Concentra ons (ng/m )

NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF NB-QFF
A1kylpheno 10/28/98 1116/98 11115/98 11/24/98 12/3/98 12/12/98 12/21/98 12/30/98
tert-Octylp enol 0.18 0.035 0.031 0.016 0.0074 0.056 0.0074 0.0074

Nonylphen Is
NPI 0.94 0.11 0.13 0.072 0.040 0.27 0.068 0.026
NP2 1.3 0.14 0.13 0.083 0.030 0.32 0.036 0.021
NP3 0.45 0.048 0.044 0.024 0.0070 0.12 0.030 0.0077
NP4 0.51 0.048 0.042 0.028 0.Dl1 0.12 0.014 0.0077
NP5 0.46 0.047 0.041 0.026 0.010 0.11 0.011 0.011
NP6 0.38 0.030 0.028 0.016 0.0074 0.062 0.0074 0.0074
NP7 0.53 0.061 0.054 0.033 0.016 0.13 0.022 0.011
NP8 0.33 0.015 0.017 0.011 nd 0.069 nd nd
NP9 0.74 0.064 0.063 0.039 0.Dl5 0.15 0.010 0.0081
NPIO+ll 0.70 0.052 0.047 0.036 0.0074 0.14 0.0085 0.0074

To'" "'" ~
5.7 0.56 0.54 0.33 0.1 1.4 0.21 0.11

Correspon 'ng Lab Blank 2/9/99 1/4/99 1/4/99 2/17/99 2/17/99 2/17/99 3/2/99 3/2/99

Total Suspl1nded Particulate (J.Lg/m3
) 35 40 34 22 59 43 78 24

I,



I
I

~2.N~B~Gu PM"~Ip~nnb~-P~
Concentrati ns (ng/mJ

)

day-top day-bottom night day night day
NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF

6/4/98 6/10/98 6/16/98 6/22/98 6/25/98 6/26/98 6/26/98 6/26/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98

- - 0.07 0.05 1.3 0.0019 0.29 2.5

Nonylpheno s

NP1 0.10 0.056 1.1 0.20 1.3 2.5

NP2 0.30 0.16 3.6 0.66 4.1 7.2

NP3 0.14 0.078 1.6 0.31 2.0 3.4

NP4 0.043 0.018 0.55 0.10 0.61 1.0

NP5 0.13 0.075 1.4 0.29 1.9 3.0

NP6 0.037 0.021 0.42 0.075 0.50 0.92

NP7 0.12 0.070 1.3 0.23 1.7 3.7

NP8 0.11 0.0019 1.5 0.24 0.0019 10

NP9 0.054 0.029 0.63 0.10 0.82 1.5
NP10+11 0.53 0.0689 6.3 0.99 13 48

Total NPs 1.6 0.58 18 3.2 26 81

correspontg Lab
Blank I 6/15/98 7/2/98 7/2/98 7/2/98 8/20/98 7/15/98 7/15/98 7/15/98 7/15/98

I:"~'.
(. ( ,

)
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A.2. New Brtswick Gas
Concentrati ns (nglm)

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
8/3/98 8/9/98 8/15/98 8/21198 8/27/98 9/4198 9113/98 9/22198 10/1198 10/10/98 10/19/98 10/28/98 1116/98
0.026 0.30 0.24 0.55 0.29 0.14 0.23 0.070 0.17 0.31 0.0091 0.033

Nonylpheno s
NPI 1.4 0.49 0.27 2.1 0.38 0.40 0.87 0.22 0.72 0.55 1.1 0.062
NP2 4.7 1.6 0.87 6.8 1.2 1.3 3.2 0.28 0.96 0.72 1.5 0.085
NP3 2.3 0.80 0.42 3.1 0.6 0.66 1.9 0.12 0.42 0.32 0.71 0.039
NP4 0.70 0.25 0.12 1.1 0.18 0.18 0.56 0.094 0.35 0.25 0.54 0.027
NP5 2.4 0.83 0.44 3.4 0.63 0.69 2.5 0.12 0.40 0.31 0.68 0.035
NP6 0.67 0.22 0.11 1.1 0.16 0.15 0.55 0.066 0.22 0.16 0.43 0.017
NP7 2.3 0.76 0.36 3.8 0.58 0.62 1.6 0.14 0.42 0.30 0.95 0.033
NP8 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019 0.020 0.15 0.17 0.49 0.017
NP9 0.96 0.31 0.16 1.7 0.23 0.22 0.64 0.14 0.45 0.11 0.77 0.034
NPIO+11 2.3 0.76 0.36 4.4 0.60 0.62 1.7 0.12 0.43 0.29 1.0 0.032

T."" NP. I 18 6.00 3.1 28 4.6 4.8 13.407 1.3 4.5 3.2 8.2 0.38

Correspond ng Lab
Blank 8/31198 9/8/98 9/8/98 9/8/98 9/8/98 9/30/98 9/30/98 9/30/98 10/21198 11124/98 11/24198 115199 115199

i:' ( j

/ ., , .
:\ ,) <-" .> ( ", I () : )
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I
I

,\.2. N_ Blumwt<k Ga,
Concentrations (ng/m3

)

NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF NB-PUF
Alkylpheno 11115/98 11/24/98 12/3/98 12/12/98 12/21/98 12/30/98
tert-Octylp enol 0.050 0.045 0.14 0.10 0.19 0.010

Nonylphen Is
NPI 0.076 0.32 0.040 0.12 0.85 0.019
NP2 0.095 0.40 0.15 0.12 1.05 0.026
NP3 0.039 0.17 0.021 0.075 0.48 0.011
NP4 0.026 0.14 0.052 0.035 0.36 0.0082
NP5 0.036 0.16 0.072 0.067 0.46 0.011
NP6 O.oI8 0.073 0.031 0.029 0.24 0.0067
NP7 0.036 0.14 0.081 0.073 0.53 0.014
NP8 0.014 0.Q91 0.021 0.027 0.23 0.0043
NP9 0.038 0.18 0.057 0.056 0.46 0.013
NPI0+11 0.037 0.15 0.064 0.055 0.56 0.014

Total NPs 0.41 1.8 0.59 0.66 5.2 0.13

Correspon ingLab
Blank I 1/5/99 2/8/99 2/8/99 2/8/99 2/15/99 2/15/99

I,



B.l. Sandy ~OOk Particulate Phase Alkylphenols (SH-QFF)
Concentrati ns (ng/mJ)

day night day night day night day night
SH-QFF SH-QFFSH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF

Alkylphenol 6/4/98 6/10/98 6/16/98 6/22/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98
tert-Octylph nol 0.015 0.011 na na 0.022 0.0074 na na na na na na na

Nonylpheno s
NPI 0.18 0.58 0.69 0.39 1.1 0.028 7.6 4.8 3.1 0.34 0.93 0.40 2.0
NP2 0.27 0.85 1.1 0.60 1.7 0.037 9.8 7.3 4.3 0.44 1.5 0.56 2.8
NP3 0.099 0.28 0.36 0.20 0.64 0.019 3.2 2.7 1.6 0.24 0.49 0.22 0.90
NP4 0.094 0.33 0.41 0.22 0.65 0.011 3.5 2.8 1.6 0.14 0.53 0.20 1.0
NP5 0.094 0.28 0.34 0.19 0.60 0.015 3.2 2.6 1.6 0.21 0.44 0.24 0.85
NP6 0.053 0.16 0.18 0.10 0.31 0.0074 2.2 1.7 0.89 0.095 0.20 0.11 0.48
NP7 0.086 0.24 0.26 0.14 0.48 0.019 3.8 2.6 1.6 0.22 0.41 0.20 0.87
NP8 0.032 0.18 0.21 0.24 nd 0.14 3.6 1.6 1.4 0.079 0.0074 0.0074 0.95
NP9 0.12 0.43 0.52 0.30 1.0 0.018 5.6 3.9 2.4 0.16 0.61 0.29 1.5
NPI0+11 0.15 0.74 0.67 0.38 0.76 0.052 9.0 5.1 4.0 0.36 0.36 0.22 1.1

Total NPs 1.2 4.1 4.7 2.8 7.2 0.3 51 35 23 2.3 5.5 2.5 12

Correspon ng Lab Blank 6/29/98 6/10/98 7/1198 7/1198 8/6/98 8/6/98 8/6/98 7/17/98 7/17/98 7/17/98 7/24/98 7/24/98 7/19/98 8/6/98

Total Suspe ded Particulate

(llglmJ) I 46 37 63 44 219 75 59 59 53 84 42 40 32 66

IC' c~ (> (" ~ C) ,T \ () :) " ), ' \1 )



B.t. Sandy rOOk Particulate Phas
Concentrations (nglm3

)

day night day night day

SH-QFF SH-QFF .SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
7/9/98 7/9/98 7/10/98 7/10/98 7/11198 7/16/98 7/22/98 7/28/98 8/3/98 8/9/98 8/15/98 8/21/98 8/27/98 9/4/98

na na na na na 0.63 0.023 O.Qll 0.012 0.014 0.0074 0.0074 0.0074 0.0078

0.31 0.11 1.1 0.17 0.92 1.7 0.46 0.26 0.27 0.47 0.23 0.016 0.19 0.19
0.44 0.092 1.4 0.26 1.3 2.2 0.67 0.38 0.39 0.74 0.36 0.051 0.29 0.27
0.15 0.0074 0.55 0.094 0.47 0.92 0.24 0.14 0.14 0.25 0.12 0.0074 0.096 0.12
0.16 0.030 0.51 0.10 0.50 0.77 0.26 0.15 0.14 0.30 0.14 0.0074 0.11 0.Q98

0.14 0.0074 0.51 0.11 0.46 0.86 0.21 0.13 0.12 0.24 0.100 0.0074 0.089 0.11

0.10 0.0074 0.32 0.055 0.24 0.43 0.13 0.064 0.070 0.16 0.61 0.0074 0.048 0.044
0.13 0.0074 0.49 0.092 0.45 0.83 0.21 0.12 0.11 0.22 0.11 0.0074 0.070 0.092

0.0074 0.0074 0.24 0.050 0.0074 0.0074 0.84 0.48 0.30 0.0074 0.28 0.0074 0.25 0.26
0.19 0.053 0.79 0.15 0.80 0.95 0.36 0.20 0.19 0.50 0.17 0.010 0.14 0.11

0.0074 0.0074 1.0 0.25 1.4 1.5 0.66 0.37 0.32 0.35 0.30 0.0074 0.22 0.17

Total NPs 1.6 0.33 6.9 1.3 6.5 10 4.0 2.3 2.0 3.2 2.4 0.128 1.5 1.5

Correspon ngLabBlank 7/17/98 7/17/98 7/17/98 7/17/98 8/6/98 9/14/98 9/14/98 9/14/98 9/18/98 9/14/98 9/18/98 9/24/98 9/18/98 9/24/98

Total Suspe ded Particulate

(llglm3
) I 73 79 47 48 61 52 70 52 56 38 30 76 27 72

I,



B.l. Sandy ~OOkParticulate Phas
Concentrati ns (ng/m3

)

SH-QFF SH-QFFSH-QFF SH-QFF SH-QFF SH-QFF SH-QFF SH-QFF ISH-QFF SH-QFF SH-QFF SH-QFF SH-QFF
Alkylphenol 9/13/98 9/22/98 10/1198 10/10/98 10/19/98 10/28/98 1116/98 11115198 I 11/24/98 12/3/98 12112/98 12/21198 12/30/98
tert-Octylph nol 0.0074 0.0074 0.0074 0.014 0.0074 0.0081 0.011 0.0077 0.016 0.022 0.012 0.0074

Nonylpheno
NPI 0.071 0.051 0.012 0.22 0.086 0.15 0.043 0.22 0.17 0.24 0.097 0.027
NP2 0.11 0.072 0.012 0.32 0.13 0.21 0.15 0.31 0.24 0.33 0.138 0.030
NP3 0.077 0.098 0.0074 0.12 0.018 0.076 0.065 0.11 0.091 0.12 0.047 0.013
NP4 0.025 0.016 0.0074 0.11 0.038 0.079 0.049 0.116 0.092 0.13 0.0492 0.008
NP5 0.055 0.030 0.0074 0.12 0.018 0.074 0.059 0.11 0.084 0.112 0.0429 0.016
NP6 0.015 0.0074 0.0074 0.055 0.022 0.038 0.037 0.070 0.041 0.06 0.025 0.01
NP7 0.069 0.037 0.010 0.12 0.018 0.Q75 0.072 0.14 0.11 0.12 0.046 0.023
NP8 0.0074 0.0074 0.0074 0.019 0.012 0.027 0.026 0.060 0.051 0.037 0.021 0.0074'
NP9 0.036 0.023 0.0074 0.15 0.057 0.10 0.064 0.15 0.11 0.16 0.065 0.012
NPI0+11 0.021 0.0074 0.0074 0.096 0.027 0.094 0.067 0.16 0.094 0.14 0.056 0.018

T.<a'NP, t. I 0.49 0.35 0.086 1.3 0.42 0.92 0.63 1.4 1.1 1.4 0.59 0.16

Correspond·, g Lab Blank 9/24/98 10/15/98 10/15198 10/19198 1/4/99 1/4/99 219/99 2/9199 1/4199 2/17/99 2/17/99 3/2199 3/2/99
Total Suspe ded Particulate

(l-lg/m3
) I 43 50 55 na 42 44 39 30 49 65 54 35 49

I~ :' ( , ! ' / "\ u 1) ~)



B.2. Sandy jOOk Gas Phase A1kylphenols (SH-PUF)

Concentrati ns (nglmJ
)

day night day night day night day night day

SH-PUF SH-PUF SH-PUF. SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

Alkylphenol 6/4/98 6/10/98 6/16/98 6/22/98 6/28/98 7/4/98 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98

tert-Octylph nol 0.0019 na 0.75 na na na na na na na na na

Nonylphenol

NPI 0.40 1.4 4.6 2.0 9.2 1.2 4.9 0.73 3.0 1.2 0.27 1.3

NP2 0.58 1.8 6.2 3.0 13 1.5 7.2 0.91 4.0 1.6 0.32 1.6

NP3 0.27 0.87 2.6 1.3 5.1 0.67 2.8 0.46 1.9 0.70 0.18 0.81

NP4 0.20 0.67 2.6 1.2 5.3 0.52 2.7 0.29 1.5 0.62 0.11 0.51

NP5 0.25 0.84 2.6 1.2 5.1 0.63 2.8 0.42 1.9 0.70 0.16 0.80

NP6 0.14 0.48 1.3 0.57 3.0 0.34 1.5 0.22 0.86 0.40 0.069 0.35
NP7 0.24 0.80 2.4 1.0 4.2 0.76 2.5 0.44 1.6 0.67 0.16 0.79
NP8 0.0019 0.34 0.067 0.42 0.0019 0.32 0.0019 0.16 1.1 0.28 0.044 0.66
NP9 0.22 0.80 3.8 1.5 6.7 0.81 3.5 0.41 1.8 0.84 0.12 0.66
NPI0+11 0.37 1.2 5.9 2.2 4.3 0.68 3.14 0.85 2.9 1.5 0.26 2.0

TotalNPs f
16/15/98

2.7 9.2 32 14 56 7.5 31 4.9 21 8.5 1.7 9.5

Correspondi g Lab
Blank 7/2/98 7/2/98 712/98 7/12/98 8/20/98 7/30/98 7/18/98 7/30/98 7/30/98 7/10/98 8/31/98 7/12/98 7/10/98 7/12/98

I,



B.2. Sandy Htk Gas Pha

Concentratio s (nglro3
)

night day night day
SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF SH-PUF

A1kylphenol 7/9/98 7/10/98 7/10/98 7111/98 7/16/98 7/22/98 7/28/98 8/3/98 8/9/~8 8/15/98 8/21/98 8/27/98 9/4/98 9/13/98

tert-Octylphe 01 na na na na 0.052 0.17 0.33 0.0019 0.093 0.43 0.17 0.073 0.59 0.75

Nonylphenol
NPI 0.31 0.76 0.11 1.0 0.58 1.5 0.16 0.0019 1.0 0.67 0.22 0.43 0.40 0.44
NP2 0.37 1.1 0.16 1.3 0.89 1.7 2.1 0.0019 1.4 0.91 0.29 0.57 0.80 0.68

NP3 0.21 0.41 0.081 0.61 0.29 0.82 0.86 0.0019 0.73 0.38 0.16 0.31 0.41 0.41
NP4 0.13 0.42 0.049 0.46 0.35 0.57 0.78 0.0019 0.48 0.32 0.10 0.20 0.33 0.21
NP5 0.19 0.41 0.071 0.58 0.27 0.74 0.82 0.0019 0.72 0.39 0.16 0.31 0.49 0.48

NP6 0.083 0.21 0.040 0.24 0.14 0.35 0.40 0.0019 0.27 0.17 0.067 0.12 0.21 0.043
NP7 0.21 0.37 0.080 0.57 0.27 0.79 0.81 0.0019 0.68 0.33 0.16 0.29 0.30 0.13
NP8 0.069 0.31 0.027 0.0019 0.19 0.44 0.35 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019
NP9 0.15 0.62 0.061 0.56 0.48 0.72 0.97 0.0019 0.56 0.39 0.11 0.24 0.34 0.15
NPI0+11 0.36 0.96 0.22 0.87 0.86 1.4 1.0 0.0019 0.61 0.54 0.15 0.29 0.14 0.14

Total NPs 2.1 5.6 0.90 6.1 4.3 9.1 8.3 0.019 6.5 4.1 1.4 2.8 3.4 2.7

Correspondi gLab
Blank I 7/18/98 7/17/98 7/17/98 7/17/98 8/20/98 8/20/98 8/20/98 8/20/98 8/31/98 8/31/98 9/8/98 9/8/98 9/30/98 9/30/98
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c.t. Liberty!cienCe Center Particulate Phase AIkylphenols (LS-QFF)

Concentrati ns (nglm)
day night day night day night day night day night day night day

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF L8-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF

Alkylphenol 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/98 7/9/98 7/10/98 7/10/98 7/11198 10/10/98 10/19/98

tert-Octylph nol na na na na na na na na na na na na na 0.0074 0.038

Nonylpheno s
NPI 1.2 1.3 0.59 0.39 0.32 0.33 0.29 0.48 0.35 0.17 0.66 0.32 3.0 0.11 0.23

NP2 1.8 2.0 0.95 0.60 0.60 0.50 0.43 0.79 0.54 0.27 1.1 0.50 5.3 0.15 0.32

NP3 0.60 0.66 0.31 0.22 0.15 0.16 0.13 0.26 0.18 0.082 0.34 0.16 2.0 0.13 0.11

NP4 0.70 0.73 0.39 0.19 0.18 0.17 0.14 0.26 0.19 0.088 0.44 0.18 2.2 0.05 0.12

NP5 0.60 0.66 0.30 0.23 0.12 0.16 0.14 0.36 0.23 0.073 0.33 0.17 2.2 0.018 0.11
NP6 0.33 0.35 0.20 0.083 0.070 0.088 0.08 0.14 0.11 0.11 0.23 0.10 1.2 0.010 0.086

NP7 0.67 0.61 0.26 0.39 0.20 0.15 0.13 0.85 0.28 0.14 0.58 0.15 1.5 0.017 0.18
NP8 0.38 0.54 0.23 0.0074 0.093 0.10 0.14 0.12 0.20 0.089 0.23 0.091 0.81 0.012 0.082
NP9 1.0 1.1 0.52 0.35 0.22 0.24 0.20 0.34 0.32 0.12 0.61 0.25 2.7 0.13 0.17
NPI0+11 1.2 1.6 1.5 0.55 0.42 0.37 0.42 0.57 0.57 0.64 0.99 0.40 2.4 0.025 0.17

Total NPs 8.6 9.5 5.2 3.0 2.4 2.3 2.1 4.2 3.0 1.8 5.5 2.3 23 0.65 1.6

Correspon ngLab
Blank 7/24/98 7/17/98 7/24/98 7/19/98 7/24/98 7/17/98 7/17/98 7/24/98 7/19/98 7/19/98 7/24/98 7/24/98 7/17/98 10/19/98 2/9/99

Total Suspe ded

Particulate Illglm) I 38 42 64 50 59 38 43 55 81 97 100 51 380 35 42
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c.l. Liberj Science ~ent

Concentra ons (nglm )

LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF LS-QFF
Alkylpheno 10/28/98 1116/98 11115/98 11/21/98 12/3/98 12/12/98 12/21/98 12/30/98
tert-Octylp enol 0.0094 0.060 0.044 0.027 0.029 0.073 0.013 0.044
Nonylphen Is
NPI 0.043 0.29 0.18 0.16 0.14 0.28 0.045 0.69
NP2 0.093 0.39 0.24 0.21 0.18 0.38 0.067 0.89
NP3 0.0074 0.14 0.093 0.077 0.067 0.14 0.013 0.37
NP4 0.021 0.13 0.082 0.076 0.072 0.14 0.011 0.29
NP5 0.018 0.13 0.084 0.073 0.061 0.13 0.017 0.36
NP6 0.012 0.088 0.054 0.056 0.047 0.10 0.0080 0.31
NP7 0.092 0.16 0.13 0.10 0.11 0.073 0.030 0.55
NP8 0.015 0.042 0.023 0.035 0.095 0.068 0.0074 0.21
NP9 0.023 0.18 0.12 0.11 0.10 0.19 0.020 0.52
NPI0+11 0.019 0.17 0.12 0.11 0.094 0.18 0.014 0.60

TotalNPs 0.34 1.7 1.1 1.0 0.97 1.7 0.23 4.8

Correspon 'ngLab
Blank I 2/9/99 1/4/99 1/4/99 2/17/99 2/17/99 2/17/99 2/17/99 3/2/99
Total Suspe ded

Particulate llg/m3
) I 75 39 47 69 93 . 39 71 56
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C.2. LibertyjScience Center Gas Phase AIkylphenols (LS-PUF)

Concentrati ns (nglm1
day night day night day night day night day night day night day

L8-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PVF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF

A1kylphenol 7/5/98 7/5/98 7/6/98 7/6/98 7/7/98 7/7/98 7/8/98 7/8/98 7/9/~8 7/9/98 7/10/98 7/10/98 7/11198 10/10/98 10/19/98

tert-Octylph nol na na na na na na na na na na na na na 0.25 0.14

Nonylpheno s

NPI 0.53 0.0019 0.27 0.32 0.49 0.16 0.12 0.18 1.3 0.94 0.18 0.010 0.16 0.31 0.36

NP2 0.77 0.0019 0.33 0.43 0.69 0.21 0.17 0.28 1.6 1.2 0.31 0.0094 0.24 0.41 0.43

NP3 0.36 0.0019 0.18 0.24 0.37 0.12 0.093 0.15 0.70 0.56 0.14 0.0072 0.11 0.25 0.22

NP4 0.25 0.0019 0.10 0.13 0.22 0.071 0.050 0.084 0.45 0.36 0.11 0.0027 0.10 0.16 0.13

NP5 0.34 0.0019 0.16 0.22 0.36 0.11 0.Q78 0.15 0.60 0.51 0.14 0.0050 0.11 0.22 0.20

NP6 0.13 0.0019 0.06 0.088 0.14 0.058 0.035 0.06 0.28 0.27 0.050 0.0023 0.055 0.11 0.090

NP7 0.28 0.0019 0.16 0.36 0.32 0.13 0.076 0.14 1.35 0.56 0.10 0.0054 0.Q75 0.24 0.20

NP8 0.0019 0.0019 0.052 0.0019 0.063 0.04 0.0019 0.030 0.25 0.23 0.0019 0.0019 0.0019 0.07 0.034

NP9 0.24 0.0019 0.13 0.14 0.21 0.080 0.047 0.Q78 0.55 0.49 0.087 0.0041 0.084 0.23 0.16

NPIO+11 0.0019 0.0019 0.35 0.14 1.47 0.10 0.093 0.074 1.1 0.67 0.19 0.020 0.074 0.31 0.16

ToWNh j J 29
0.019 1.8 2.1 4.3 1.1 0.76 1.2 8.1 5.8 1.3 0.068 1.0 2.3 2.0

Correspond ng Lab Bla 7/30/98 7/17/98 7/17/98 7/17/98 7/10/98 7/12/98 7/18/98 7110/98 7/18/98 7/18/98 7/12/98 7/12/98 7/10/98 10/21198 11/24/98
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C.2. LibertY Science Center

COO""'t"t"' (Dgim')

LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF LS-PUF
Alkylpheno 10/28/98 1116/98 11115/98 11124/98 12/3/98 12/12/98 12/21198 12130/98
tert -Octylp 'enol 0.74 0.038 0.063 0.030 0.32 0.11 0.15 0.012
Nonylphen Is
NPI 2.7 0.029 0.083 0.057 0.70 0.10 0.47 0.024
NP2 3.6 0.033 0.11 0.073 0.92 0.12 0.63 0.033
NP3 1.5 0.019 0.051 0.036 0.42 0.065 0.32 0.014
NP4 1.2 0.010 0.031 0.023 0.34 0.044 0.24 0.010
NP5 1.5 0.016 0.050 0.033 0.40 0.059 0.31 0.014
NP6 0.77 0.0062 0.024 0.012 0.22 0.030 0.16 0.0080
NP7 1.3 0.017 0.047 0.034 0.43 0.061 0.33 0.017
NP8 0.85 0.0078 0.0082 0.0039 0.21 0.012 0.12 0.0076
NP9 1.3 0.012 0.038 0.03 0.42 0.051 0.26 0.018
NPI0+11 1.8 0.013 0.040 0.024 0.40 0.054 0.28 0.018

TotalNPs 17 0.16 0.48 0.32 4.5 0.60 3.1 0.16

Correspon 'ng Lab Blan 11/24/98 2/8/99 1/5/99 1/5/99 1/5/99 2/8/99 2/8/99 2/8/99
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D.l. L!Wer Hudson River Estuary Particulate Phase A1kylphenols (Raritan Bay: RB-QFF)(New York Harbor: NH-QFF)

Conce trations (ng/m3
)

day day day day evening
RB-QFF RB-QFF RB-QFF NH-QFF NH-QFF

Alkyl henol 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
tert-O tylphenol na na na na

Nonyl ' henols
NP1 0.83 2.0 0.81 0.44
NP2 1.5 3.7 1.6 0.68
NP3 0.44 1.1 0.47 0.26
NP4 0.60 1.5 0.58 0.26
NP5 0.44 1.2 0.46 0.30
NP6 0.24 0.55 0.23 0.14
NP7 0.44 0.83 0.39 0.30
NP8 0.33 0.29 0.23 0.09
NP9 0.64 1.4 0.62 0.36

NP11; 1.5 1.3 0.87 0.74

Total s 6.9 14 6.3 3.6

8/6/98 7/17/98 7/24/98 7/19/98 7/19/98

Total Suspended PartiCulate (f.1g/m3
) 50 56 60 110 120
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D.2·1ower Hudson River Estuary Gas Phase Alkylphenols (Raritan Bay: RB-PUF)(New York Harbor: NH-PUF)
Cone ntrations (ng/ro3

)

day day day day evening
RB-PUF RB-PUF RB-PUF NH-PUF NH-PUF

Alky henol 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
tert- etylphenol na na na na na
Nony phenols
NPI 0.35 0.19 10 3.0 0.34
NP2 0.51 0.37 17 6.1 0.59
NP3 0.27 0.14 5.6 2.2 0.29
NP4 0.16 0.15 5.8 2.1 0.20
NP5 0.26 0.21 5.3 2.2 0.28
NP6 0.13 0.091 2.80 0.78 0.12
NP7 0.27 0.11 4.8 1.1 0.21
NP8 0.089 0.0019 2.8 0.54 0.0019
NP9 0.16 0.11 5.5 1.3 0.12
NPI0 11 0.44 0.11 9.1 1.84 0.027

Total NPs 2.6 1.5 69 21 2.2

Corr sponding Lab Blank 7/10/98 7/30/98 7/10/98 7/17/98 7/18/98
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D.3. Lowe1Hudson River Estuary Water Particulate Phase Alkylphenols (Raritan Bay: RB-GFF)(Ne~York Harbor: NH-GFF)

Concentra ·ons (nglL)
day day day day evening

RB-GFF RB-GFF RB-GFF NH-GFF NH-GFF

Alkylphen I 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98

tert-Octyl henol 0.064 0.035 0.036 0.15

Nonylphe ols
NP1 0.72 0.47 0.74 4.3

NP2 0.33 0.23 0.39 2.6

NP3 0.24 0.15 0.23 1.1

NP4 0.32 0.19 0.37 2.4

NP5 0.24 0.15 0.20 1.1

NP6 0.35 0.21 0.26 1.6

NP7 0.48 0.28 0.32 1.7

NP8 0.0074 0.0074 0.0074 0.25

NP9 0.67 0.51 0.56 4.2

NP10+11 0.56 0.36 0.39 2.3

TotalNPs 3.9 2.6 3.5 22

Correspo ding Lab Blank 8/10/98 8/10/98 8/10/98 8/10/98 8/10/98

Volume 0 Water (L) 35 39 49 30 23
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D.4. Lowt Hudson River Estuary Dissolved Phase Alkylphenols (Raritan Bay: RB-XAD)(New YorklHarbor: NH-XAD)
Concentr tions (ngIL)

day day day day evening
RB-XAi> RB-XAD RB-XAD NH-XAD NH-XAD

Alkylphe 01 7/5/98 7/6/98 7/7/98 7/10/98 7/10/98
tert-Octyl henol 1.3 na na na 102
Nonylphe ols
NPI 2.9 17
NP2 0.88 9.0
NP3 1.0 6.9
NP4 0.56 7.8
NP5 0.93 8.4
NP6 0.79 7.3
NP7 1.7 10
NP8 0.023 0.023
NP9 1.4 16
NPI0+11 1.5 12

TotalNPs 12 24 49 61 95
Correspo ding Lab Blank 7/28/98 7/28/98 7/28/98 7/28/98 7/28/98
Volume 0 Water (L) 35 39 49 30 23
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A.I. Labo~tory Blanks Particulate
Phase Alk lphenols (LB-QFF)
Mass (ng)

I
LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF

I

Alkyiphen I 6/29/98 7/1/98 7/15/98 7/17/98 7/19/98 7/24/98 8/6/98 9/14/98 9/18/98 9/24/98
tert-Octyl henol 4.0 4.0 4.0 • 4.0 4.0 4.0 4.0 4.0
Nonylphe Is
NPI 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP2 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP3 4.0 . 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP4 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP6 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP7 .• 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP8 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
NP9 4.0 4.0 4.0 I 4.0 4.0 4.0 4.0 4.0
NPI0+11 4.0 4.0 4.0 ' 4.0 4.0 4.0 4.0 4.0

TotalNPs I I 40 40 40 40 40 40 40 40
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A.I. Labotatory Blanks Particnlate
Phase Alk Iphenols (LB-QFF)
Mass (ng)

I
LB-QFF LB-QFF LB-QFF LB-QFF LB-QFF DB-QFF

Alkylphenbl 10/15/98 10/19/98 1/4/99 2/9/99 2/17/99 '3/2/99
tert-Octyl ' henol 4.0 4.0 4.0 4.0
Nonylphe ols
NPI 4.0 4.0 4.0 4.0
NP2 4.0 4.0 4.0 4.0
NP3 4.0 4.0 4.0 4.0
NP4 4.0 4.0 4.0 4.0
NP5 4.0 4.0 4.0 4.0
NP6 4.0 4.0 4.0 4.0
NP7 4.0 4.0 4.0 4.0
NP8 4.0 4.0 4.0 4.0
NP9 4.0 4.0 4.0 4.0
NPI0+11 4.0 4.0 4.0 4.0

Total NPsl I 40 40 40 40
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A.2.Laborrtory Blanks Gas Phase Alkylphenols (LB-PUF)
Mass (ng)

I
LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF

Alkylphen 'I 6/15/98 7/2/98 7/10/98 7/12/98 7/15/98 7/17/9~ 7/18/98 7/30/98 8/20/98 8/31/98
tert-Octyl henol na na na na na na 1.0 1.0
Nonylphe ols
NP1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP2 1.0 1.0 1.0 1.0 I 1.0 1.0 1.0 1.0
NP3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP4 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP5 1.0 1.0 1.0 1.0 ' 1.0 1.0 1.0 1.0
NP6 1.0 1.0 1.0 1.0 . 1.0 1.0 1.0 1.0
NP7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP8 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP10+11 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

TotalNPs 10 10 10 10 10 10 10 10

I
",
'. ( ; ( ;. r,, / () o ()



A.2. Laboratory Blanks Gas Phase
Mass (ng)

I .
LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF LB-PUF

A1kylphe 101 9/4/98 9/30/98 10/19/98 10/21/98 11/24/98 I 1/5/99 2/8/99 2/15/99
tert-Octyl henol 1.0 1.0 1.0 1.0 1.0 1.0
Nonylphe ols
NPI 1.0 1.0 1.0 1.0 1.0 1.0
NP2 1.0 1.0 1.0 1.0 1.0 1.0
NP3 1.0· 1.0 1.0 1.0 1.0 1.0
NP4 1.0 1.0 1.0 1.0 1.0 1.0
NP5 1.0 1.0 1.0 1.0 1.0 1.0
NP6 1.0 1.0 1.0 1.0 1.0 1.0
NP7 1.0 1.0 1.0 1.0 1.0 1.0
NP8 1.0 1.0 1.0 1.0 1.0 1.0
NP9 1.0 1.0 1.0 1.0 1.0 1.0
NPI0+11 1.0 1.0 1.0 1.0 1.0 1.0

Total NPs 10 10 10 10 10 10
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A.3. Labo~toryBlanks A1kylphenols Dissolved Phase In Water (LB-XAD)
Mass (ng)

A1kylphenOi

tert-Octyl~henol

NonylpheJols

NPI
NP2

NP3
NP4

NP5
NP6
NP7

NP8
NP9
NPIO+ll

LB-XAD
7/28/98

na

o
1.1

o
o
o

4.5
o
o

2.6

o

Total NPs
Average
Detection
Detection

fume Colected in Samples (L)
imit for Total NPs (ngIL)
imit for NP Isomers (ngIL)

8
35.2
0.23

0.023

I~': c: ( , (,
,,) o : )



A.4. Labo~atory Blanks A1kylphenols Particulate Phase In Water (LB-GFF)
Mass (ng)

A1kylphenbl
teTt-Octyl~henol

Nonylphertols
NPI
NP2
NP3
NP4
NP5
NP6
NP7
NP8
NP9
NPI0+11

TotalNPs
Detection Limit

I;

LB-GFF
8/10/98

na

0.0023
0.0023
0.0023
0.0023
0.0023
0.0023
0.0023
0.0023
0.0023
0.0023

0.023
0.0023



B.l. Field Blanks Particulate Phase Alkylphenols (LS-QFF)
Mass (ng) I

NB NB NB SM 8H SH LS LS NH
FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF FB-QFF

Alkylpheno 7/7/98 7/10/98 10119/98 7/7/98 7/11/98 10119/98 7/7/98 7/10/99 7/10/98

tert-Octylp enol 0.0074 na 0.0074 na na 1.6 na na
Nonylphen Is
NPI 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.057
NP2 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.032
NP3 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074

I
0.0074 0.010

NP4 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.026
NPS 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.Ql5

NP6 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 I 0.0074 0.010
NP7 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 I 0.0074 0.015
NP8 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074
NP9 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.047
NPIO+ll 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074

Total NPs 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.21
Correspon ing Lab Blank na na 2/9/99 7/17/98 7/24/98 2/9/99 7/19/98 8/6/98
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B.2. Field Blinks Gas Phase A1kylphenols (FB-PUF)
Mass (ng)

NB NB NB NB SH SH SH I SH LS LS NH
FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF FB-PUF ! FB-PUF FB-PUF FB-PUF FB-PUF

A1kylphenol 6/22/98 7/7198 7/10/98 10/19/98 6122198 717198 7/11198 I 10119/98 7/7198 7/10/99 7/10/98
I -tert-Octylph nol na 1.0 1.0 na 1.0
!

1.6 na na na
Nonylpheno s
NPI 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP4 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP8 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NP9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
NPIO+11 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

TotalNPs 10 10 10 10 10 10 10 10 10
Correspondi gLabBlank 8/6/98 1I/24/98 8/6/98 7/18/99 7/18/99 1I/24/98 7/18/99 8/6198 7/19/98
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Appendix A.l. Quality Assurance Aspects-Organics

Table 1: Average Mass in Lab Blanks and Average Recovery from Matrix Spikes (%)

Average Mass in Lab Blanks Average Matrix Spike Recovery (%)

Compound QFF PUF XAD GFF QFF .. PUF XAD GFF - -

PCBs pg pg pg pg

8+5 0.11 0.086 92%

18 0.087 0.012 0.0059 0.041 111% 101% 111% 101%

17+15 0.026 0.018 0.00063 0 103% 92% 90% 81%

16+32 0.093 0.086 0.0072 0.016 114% 108% 100% 90%

31 0.090 0.0089 0.019 0 151% 106% 155% 127%

28 0.034 0.031 0.026 0 109% 99% 103% 82%

21+33+53 0.031 0.10 0.0010 0.071 108% 127% 122% 104%

22 0.014 0.015 0.0088 0.13 104% 75% 110% 108%

45 0.0091 0.0016 0.00066 0 85% 104% 97% 72%

52+43 0.082 0.11 0.016 0 124% 118% 130% 113%

49 0.028 0.065 0.00068 0 123% 124% 123% 115%

47+48 0.027 0.045 0.028 0 149% 109% 113% 127%

44 0.071 0.020 0.047 0 117% 105% 110% 98%

37+42 0.021 0.019 0.036 0.018 110% 90% 100% 82%

41+71 0.028 0.0010 0.0029 0 147% 112% 151% 121%

64 0.017 0.0051 0.0025 0 104% 105% 103% 90%

40 0.015 0.0031 0.00063 0 134% 101% 125% 87%

74 0.0075 0.0085 0.0067 0 127% 110% 145%

70+76 0.012 0.022 0.012 0 143% 108% 180% 178%

66+95 0.15 0.039 0.016 0.070 157% 111% 162% 147%

91 0.0064 0.0039 0.0092 0 133% 103% 108% 108%

56+60+89 0.0093 0.0078 0.0051 0 133% 100% 135% 171%

92+84 0.025 0.0037 0.0012 0 119% 100% 99% 125%

101 0.048 0.013 0.0085 0.0076 295% 114% 127% 121%

83 0.00078 0.0067 0.035 0 133% 175% 140% 282%

97 0.0034 0.030 0.00037 0 138% 128% 144% 109%

87+81 0.013 0.072 0.0066 0 122% 132% 121% 82%

85+136 0.0081 0 0.0070 0 132% 74% 141% 90%

110+77 0.033 0.0081 0.0066 0 145% 117% 131% 112%

82 0.0055 0.0068 ·0.012 0 111% 105% 74% 102%

151 0.0080 0.0050 0.0063 0 94% 101% 88% 77%

135+144+147+124 0.0052 0.0070 0.0038 0 85% 102% 104% 85%

149+123+107 0.019 0.0058 0.013 0.0030 101% 103% 95% 85%

118 0.010 0.0086 0.025 0 130% 103% 115% 86%

146 0.0026 0.0034 0.0031 0 112% 103% 112% 79%

153+132 0.0094 0.0081 0.0029 0 101% 91% 95% 88%

105 0.00034 0.0011 0.0017 0 129% 79% 139% 119%

141 0.0017 0.00022 0.0012 0 90% 99% 96% 89%

137+176+130 0.0030 0 0.00015 0 112% 86% 79% 65%

163+138 0.012 0.00053 0.027 0.0075 107% 103% 103% 90%

178+129 0 0.00096 0.00054 0 104% 95% 95% 89%

187+182 0.0081 0 0.00036 0 99% 110% 88% 82%

183 0.00023 0.00061 0.00036 0 108% 103% 101% 93%

185 0.00020 0 0.00021 0 109% 101% 87% 97%

174 0.00015 0.0087 0.019 0 108% 102% 94% 88%

177 0.00070 0.0039 0.00039 0 104% 101% 97% 92%

202+171+156 0.0012 0.0037 0.0052 0 111% 94% 105% 97%

180 0.0013 0.0045 0.0077 0 107% 107% 97% 90%

199 0 0.00081 0.00095 0 107% 88% 102% 94%

170+190 0.0014 0.00013 0.00082 0 111% 96% 89% 95%

198 0 0 0 0 98% 23% 106% 88%

201 0.00017 0.0049 0.014 0 106% 101% 93% 87%

203+196 0 0.0049 0.0039 0 107% 99% 97% 93%

195+208 0 0.0039 0.00042 0 111% 104% 99% 94%

194 0.000029 0.00049 0.00030 0 111% 102% 99% 91%

206 0 0.000073 0.00048 0 111% 90% 87% 93%



Appendix A.I. Quality Assurance Aspects-Organics

Table I continued: Average Mass in Lab Blanks and Average Recovery from Matrix Spikes (%)

Average Mass in Lab Blanks Average Recovery (%)

Compound QFF PUF XAD GFF QFF PUF XAD GFF

PARs ng ng ng ng

FLUOR 0.31 0.78 0.97 0.79 59% 63% 71% 73%

PHEN 7.6 10 36 2.0 71% 65% 67% 82%

ANTHR 0.10 0.085 2.0 0.12 68% 68% 73% 78%

1MeFLUOR 0.40 0.31 4.8 1.6 68% 68% 69% 81%

DBT 0.11 0.16 0.22 0.18 68% 58% 73% 82%

4,SMePHEN 0.051 0.52 0.27 0.067 68% 68% 72% 79%

MePHENs 0.58 34 7.0 2.0 67% 72% 73% 81%

MeDBTs 0.11 0.11 0.69 0.12 77% 59% NA 82%

FLANT 0.16 0.33 1.6 0.44 80% 73% 77% 84%

PYR 0.21 0.20 0.72 0.41 81% 73% 76% 85%

3,6DMPHEN 0.039 0.082 0.31 0.12 80% 81% 83% 82%

BaF 0.020 0.034 0.58 0.075 79% 73% 89% 84%

BbF 0.019 0.023 0.10 0.016 77% 69% 91% 81%

RET 0.22 0.21 0.75 0.40 82% 74% 77% 84%

BNT 0.031 0.030 0.77 0.11 83% 83% 87% 86%

CPcdP 0.049 0.068 0.041 0.0075 53% 78% NA NA

BaA 0.034 0.029 0.087 0.11 72% 75% 108% 83%

CHRY 0.039 0.035 0.53 0.14 84% 78% 107% 84%

TRl 0.060 0.060 0.015 0.0034 NA NA 104% 15%

BbkFLANT 0.068 0.051 0.31 0.097 79% 79% 109% 84%

ReP 0.046 0.081 0.88 0.044 87% 84% 66% 91%

BaP 0.060 0.070 0.31 0.024 71% 80% 68% 92%

PERYL 0.028 0.054 0.35 0.021 64% 85% 61% 85%

INDENO 0.023 0.021 0.086 0.036 80% 83% 65% 81%

BghiP 0.029 0.016 0.12 0.029 79% 78% 64% 88%

DBacahA 0.019 0.022 0.085 0.Q11 77% 75% 62% 86%

COR 0.038 0.052 0.11 0.025 73% 75% 66% 89%

OC Pesticides pg pg pg pg

HCB 0.069 0.035 0.27 0 75% 81 % 81% 69%

Heptachlor 0.025 0.12 0.019 0.025 78% 90% 107% 83%

4,4DDE 0.00051 0.Q15 0.0067 0 92% 71% 77% 106%

2,4 DDT 0.00059 0.0012 0.00033 0 76% 85% 89% 82%

4,4 DDT 0.00088 0.012 0.056 0 76% 55% 40% 61%

Mirex 0.0013 0.0079 0.00041 0 82% 95% 87% 80%

oxychlordane 0.029 0.023 0.0091 0.011

trans chlordane 0.0088 0.013 0.Q18 0.027

IDCS 0.013 0.013 0.0077 0.0075

cis chlordane 0.0076 0.012 0.0081 0.020

trans nonachlor 0.0045 0.0066 0.0032 0.0039

cis nonachlor 0.0066 0.0054 0.0020 0.0069



AppendlxA.l. Quality Assurance Aspecls-Organlcs

Table3: Detection Limits (Mass Units)

Compound QFF PUF XAD GFF - - -
PCBs

18 4.8E-Ol 9.2E-Ol 4.9E-02 1.0E-Ol

17+15 2.6E-Ol 2.8E-Ol 4.2E-03 3.7E-02

16+32 5AE-Ol 7.6E-Ol 6. 1E-02 3.2E-02

31 5.8E-Ol 1.2E+00 1.2E-Ol 2.2E-02

28 3.7E-Ol 3.5E-Ol lAE-Ol 2.3E-02

21+33+53 4.3E-Ol 6.6E-Ol 4.7E-03 1.6E-Ol

22 2.7E-Ol 7.lE-Ol 6.1E-02 2.9E-Ol

45 1.7E-Ol 6AE-Ol 3.7E-03 2.9E-03

52+43 3.6E-Ql 1.0E+00 l.3E-Ol 4.5E-03

49 2.1E-Ol 3.1E-Ql 3.1E-03 2.9E-03

47+48 2.9E-Ol 5AE-Ql l.7E-Ol 3.0E-02

44 2.0E+00 1.2E+00 2.2E-Ol 8.0E-02

37+42 2.8E-Ol l.3E-Ol 1.5E-Ol 5.9E-02

41+71 1.6E-Ol 7.6E-02 2.2E-02 6.7E-03

64 2.1E-Ol 1.2E-Ol 2.0E-02 l.3E-03

40 3.8E-02 2.9E-Ol 3.1E-03 2.7E-03

74 2.6E-Ol 2.7E-Ql 4.2E-02 2.6E-02

70+76 4AE-Ol 7.2E-Q2 6.2E-02 2.3E-Q2

66+95 1.2E+00 3.0E+OO 1.2E-Ol 2.1E-Ol

91 7.6E-02 6AE-Ql 8.7E-02 1.4E-02

56+60+89 1.0E-Ol 3.2E-Ol 5.1 E-02 3.3E-03

92+84 4.9E-Ol 3.9E-Ol 6.7E-03 3.3E-02

101 4.2E-Ol 3.9E-Ol 6.5E-02 4.3E-02

83 5.0E-Q2 2.0E-Q2 3.5E-Ql 2.6E-Q3

97 l.1E-Ol 4.3E-Ol l.8E-03 8.1E-03

87+81 2.1E-Ol 1.2E+00 5.6E-02 2.0E-03

85+136 l.5E-Ql l.1E-Ql 5.9E-02 2.9E-03

110+77 4.5E-Ql 1.5E+OO 3.7E-02 2.6E-02

82 6.2E-02 1.5E-Ol 8.2E-02 2.6E-03

151 1.0E-Ol lAE-Ol 4.3E-02 2.1E-03

135+144+147+124 1.4E-Ol 3.1E-Ql 2.5E-02 3.1E-03

149+123+107 2.8E-Ol 5.5E-Ol 6.4E-02 3.4E-02

118 2.3E-Ol 2.2E-Ol l.3E-Ol 3.4E-03

146 6AE-02 1.7E-Ol 2.3E-02 1.8E-02

153+132 6.2E-Ol 3.0E-Ql 1.5E-02 3.3E-02

105 6.8E-Ol 3.2E-03 1.5E-02 4.5E-Q3

141 6.7E-02 4.1E-02 8.8E-03 9.8E-Q3

137+176+130 1.0E-Ol l.7E-Ol 1.0E-03 1.7E-03

163+138 5.1E-Ol 5.2E-02 8.8E-02 4.3E-02

178+129 2.3E-Ol 2.9E-03 2.8E-Q3 3.2E-03

187+182 4AE-Ol 4.0E-Q2 1.8E-Q3 l.3E-02

183 2.8E-Ol 1.8E-03 2.0E-03 2.3E-03

185 9.2E-02 3.8E-02 l.lE-03 1.5E-03

174 3.0E-Ql 1.8E-Ol 9.2E-02 2.0E-03

177 2.6E-Ol 1.2E-02 2.2E-03 1.4E-02

202+171+156 6.8E-02 l.lE-02 3.2E-02 1.8E-03

180 6.9E-Ol 1.7E-02 4.6E-02 l.lE-02

199 2.3E-02 2AE-Q3 7.4E-03 2.2E-03

170+190 3.9E-Ol 4.0E-Q4 5.5E-03 1.9E-03
198 1.OE-05 5.0E-02 O.OE+OO 1.9E-03

201 5.6E-Ol 1.5E-Q2 8.5E-02 3.7E-03

203+196 7.7E-Ol l.5E-Q2 2.2E-02 3.6E-Q3

195+208 7.3E-Ol 9.6E-Ql 2.8E-03 2.3E-03

194 4.2E-Ol 3.8E-Ql 1.7E-Q3 2.4E-Q3

206 7.6E-Ol 7.4E-02 2.8E-03 2.6E-03



Appendix A.I. Quality Assurauee Aspects-Organics

Compound QFF PUF .XAD GFF

PAHs

FLUOR 1.5E+Ol 6.5E+00 l.3E+OO l.4E+OO

PBEN 1.7E+O1 1.1E+Ol 1.1E+02 3.0E+00

ANTHR 1.8E+OO 1.2E+00 7.5E+00 1.9E-Ol

IMeFLUOR 5.3E+OO 5.1E+00 6.7E+OO 1.7E+00

DBT 7.4E+00 2.6E+00 4.9E-Ol 6.6E-Ol

4,5MePHEN 2.6E+00 1.3E+00 4.1E-Ol 2.1E-Ol

MePBENs 6.5E+00 4.6E+Ol 6.9E+00 3.4E+00

MeDBTs 3.9E+00 1.8E+00 9.1E-Ol 5.9E-Ol

FLANT 2.3E+Ol 2.4E+00 1.1E+OO 1.3E+00

PYR 1.7E+Ol 1.9E+00 7.9E-Ol 4.1E-Ol

3,6DMPHEN 2.3E+00 1.3E+00 2.7E-Ol 4.8E-Ol

BaF 3.5E+00 9.8E-Ol 1.3E-Ol 2.5E-Ol

BbF 1.5E+00 8.2E-Ol 1.1E-Ol 8.5E-03

RET 9.1E+00 1.7E+00 4.6E-Ol 6.0E-Ol

BNT 9.9E-Ol 4.1E-Ol 1.3E-Ol 3.5E-Ol

CPcdP 1.3E+00 6.48001 7.5E-02 3.4E-02

BaA 5.2E+00 2.2E+Ol 1.0E-Ol 5.5E-Ol

CHRY 1.1E+Ol 8.6E-Ol 4.6E-Ol 2.5E-Ol

TRl 8.1E-Ol 5.9E-Ol 4.8E-02 3.8E-04

BbkFLANT 1.2E+Ol 1.0E+00 l.lE+OO 5.6E-Ol

BeP 9.9E+OO 1.1E+OO 5.0E+00 2.3E-Ol

BoP 7.4E+00 9.1E-ol 8.5E-Ol 1.7E-Ol

PERYL 2.6E+00 8.8E-ol 2.3E+00 3.5E-02

INDENO 8.7E+00 2.7E+OO 1.1 E-O1 2.7E-02

BgbiP 8.1E+00 1.0E+00 1.0E-Ol 3.3E-02

DBacahA 2.6E+00 1.2E+00 9.4E-02 1.5E-02

COR 4.6E+00 1.2E+00 7.3E-02 2.2E-02

OC Pesticides

HCB 3.4E-Ol 3.6E-Ol 3.2E-Ol 1.9E-03

Heptachlor 1.3E-01 3.9E-Ol 2.5E-Ol 9.8E-02

4,4DDE 7.6E-ol 1.7E-02 7.8E-Ol 2.8E-03

2,4 DDT 1.0E-ol 1.9E-02 6.1E-02 2.4E-03

4,4 DDT 1.0E+OO 1.0E-02 8.3E-02 2.9E-03

Mirex 4.7E-02 1.9E-02 6.3E-05 2.6E-03

Dxychlordane 2.3E-04 1.1E-04 7.2E-04 3.3E-03

trans chlordane 7.1E-04 5.7E-05 9.1E-04 1.4E-03

mc5 1.6E-04 1.7E-04 2.2E-04 8.7E-04

cis chlordane 7.1E-04 4.7E-05 8.2E-04 1.0E-03

trans nonachlor 3.2E-04 3.2E-05 7.0E-04 6.3E-04

cis Donachlor 5.5E-05 3.2E-05 3.2E-04 4.IE-04

Color codes:

Black = DL based on tbe mean ma.. of the compound in the field blank plus three times the stadnard deviation about tbat mean.

Blue = Because the ma.. of the compound was zero in all oftbe field blanks or because oflow surrogate recoveries, DL is based on the mean mass in the laboratory blanks plus three

deviation of the mean.

Green = Because tbe mass of the compound in all field aud lab blauks was zero, DL is based on tbe theoretical instrument DL, defined as the mass of three times the smallest integrat.

=



Appendix A.I. Quality Assurance Aspects-Organics

Table 4: Mean and Median Surrogate Recoveries with Standard Deviations (stdev) and Number of Samples (n)

QFF PUF XAD GFF

Surrogate median mean stdev n median mean stdev n median mean stdev n median mean stdev n

PCB #65 89% 88% 15% 273 96% 100% 31% 320 84% 84% 14% 96 40% 43% 13% 8

PCB #166 100% 98% 15% 273 98% 95% 13% 320 87% 86% 14% 96 64% 74% 49% 8

dlo-Anthracene 71% 72% 18% 324 82% 84% 16% 334 72% 79% 21% 123 71% 77% 24% 10

dJO"Fluoranthene 83% 86% 14% 324 86% 88% 14% 334 77% 83% 18% 123 78% 84% 22% 10

dlo-Benzo[e]pyrem 91% 94% 13% 324 88% 90% 15% 334 86% 91% 19% 123 93% 95% 11% 10



Liberty Science Meteorological Data -- January 1 ,2000 -

Newark

WS(4m) WD(4m) Temp Pressure Rei Hum
Date (deg) (deg) (deg C) (mb) (%)

10/1/98 6.56 310.00 14.78 1012.72 40.84
1017198 3.15 190.00 17.06 1022.38 79.88

10/10/98 5.72 330.00 16.05 1011.45 84.16
10/13/98 4.07 180.00 15.89 1014.53 85.88
10/19/98 4.32 295.00 16.37 1015.85 57.92
10/28/98 5.14 260.00 13.64 1008.83 78.84
11/6/98 4.79 310.00 4.89 1018.42 55.24
11/15/98 5.16 300.00 9.76 1011.03 48.00
11/24/98 5.14 320.00 9.50 1018.81 45.84
12/3/98 4.96 260.00 15.59 1011.68 59.04

12112198 3.83 250.00 4.51 1024.52 69.56
12121/98 5.19 190.00 12.28 1015.78 86.40
12130/98 8.52 330.00 -6.25 1013.38 47.32

1/8/99 2.39 105.00 11.72 N/A 84.40
1/17/99 7.98 30.00 -0.78 N/A 67.40
1/26/99 5.04 290.00 12.74 N/A 40.52
2/4/99 5.33 330.00 6.08 N/A 73.68

2113/99 7.20 320.00 -0.78 N/A 54.64
2122199 6.96 40.00 -5.69 N/A 34.16
3/3/99 8.27 170.00 9.32 N/A 85.56

3/12199 8.50 350.00 -0.02 N/A 50.84
3/21/99 7.28 160.00 7.70 N/A 79.08
3/30/99 6.30 320.00 12.70 N/A 26.00
4/8/99 6.40 270.00 20.36 N/A 32.56

4/17/99 6.54 280.00 10.56 N/A 50.60
4/26/99 8.52 50.00 16.37 N/A 29.96
5/5/99 2.50 160.00 17.63 1014.87 74.36
5/14/99 3.63 175.00 14.10 1024.18 45.60
5/23/99 2.92 130.00 16.61 1006.73 95.54
6/1/99 4.75 100.00 13.11 1014.53 43.28

6/10/99 3.99 270.00 19.30 1026.01 65.69
6/19/99 2.63 120.00 17.30 1028.55 95,06
6/28/99 6.56 270.00 18.50 1003.78 45.50
717199 4.82 310.00 27.54 1010.92 38.48
7/16/99 5.04 260.00 28.14 1018.88 54.92
7/25/99 4.16 335.00 30.49 1005.56 43.16
8/3/99 3.05 225.00 25.62 N/A 50.52

8/12199 3.05 180.00 26.91 N/A 73.04
8/21/99 4.28 40.00 17.32 N/A 83.42
8/30/99 7.20 50.00 18.91 N/A 55.16
9/8/99 2.66 190.00 24.71 1009.71 86.96

9/15/99 4.69 60.00 20.26 1014.20 96.92
9/27/99 2.70 170.00 20.52 1026.24 87.32
10/9/99 3.50 250.00 18.27 1021.24 84.00

10/21/99 1.85 30.00 13.19 1023.45 89.32
11/2199 3.42 265.00 4.78 1021.59 40.68

11/14/99 6.38 50.00 5.91 1014.66 90.44
11/26/99 6.11 260.00 -0.18 1004.09 53.80
1213/99 4.09 250.00 26.79 1017.96 79.52
121BL9~9 4.73 310.00 27.51 1010.71 38.41

12120/99 3.46 90.00 25.97 1017.99 60.26



New Brunswick Meteorological Data -- January 5 -December 31,1998

~

WD{10m)
WS(10m) (deg) (median Temp Pressure

Date (m/s) wind dir.) (deg C) (mb) Rei Hum (%)

1/5/98 1.14128 75 1.31028 1020.92 95.324
1/11/98 1.63448 263.8 2.64424 1018.936 55.6168 =.

1/17/98 1.2298 48.32 0.91592 1009.264 77.2592
1/23/98 2.46888 312.1 0.61268 1008.264 95.712
1/29/98 0.8218 215.6 3.79304 1003.08 69.3816
2/4/98 6.05424 40.84 1.47104 1000.982 84.2524

2/10/98 0.78636 81.5 -2.11636 1019.244 90.336
2/16/98 3.07724 75.4 3.10608 1025.376 71.596 r,

2/22/98 1.78108 131 6.0368 1014.592 62.2232
2/28/98 1.91552 64.94 4.04196 1005.168 91.412
3/6/98 2.68176 83 7.02644 1018.512 78.8956

3/12/98 3.15136 182.3 2.0628 1014.168 63.2452
3/18/98 2.00828 59.63 -1.05156 1013.472 98.008
3/24/98 1.3402 258.9 4.07196 1027.088 50.074
3/30/98 2.82856 213.4 23.2988 1009.936 59.17
4/5/98 2.33356 313 8.1162 1004.352 50.9768

4/11/98 1.2796 184.3 8.26524 1017.22 54.99
4/17/98 1.9904 271.6 14.0816 1015.056 62.436
4/23/98 1.53252 317.6 9.82944 1002.972 78.6272
4/29/98 1.50148 221.3 16.3236 1015.84 64.802

.'---...."

5/5/98 1.6828 70.8 9.46528 1011.9 95.832
5/11/98 4.18592 52.14 9.87052 1007.592 85.432
5/17/98 1.46468 245.4 14.29764 1014.324 75.2108
5/23/98 1.25476 274.1 16.00052 1010.6 57.6748
5/29/98 1.33712 256.9 20.564 1011.912 74.938
6/4/98 1.81288 275.8 14.5264 1005.084 57.7668
6/10/98 1.83772 95.5 16.6504 1017.792 . 78.5624
6/16/98 1.8118 239.5 20.6704 1004.712 77.9896
6/22/98 1.34216 93.6 18.0692 1017.784 90.644
36168 0.67472 180.1 -3.51908 1023.952 50.3232
1/17/99 1.23236 180 2.35832 1012.536 70.4996
1/26/99 0.39952 336.6 -3.001 1020.108 89.4736
2/4/99 0.212058824 159.2 -0.21959 1012.27059 #DIV/O!

2/13/99 2.04996 180 7.38716 1007.356 #DIV/Ol
2/22/99 2.2454 0.192 -3.1644 1012.352 #DIV/Ol
3/3/99 0.8776 177.7 4.25732 1007.676 #D1V/Ol
3/13/99 1.66488 359.7 3.92452 1015.904 #DIV/Ol
3/21/99 1.74104 180.1 2.62344 1003.9124 #D1V/Ol
3/30/99 1.22476 180.1 9.97572 1020.284 #DIV/Ol
4/8/99 1.161 0.077 19.0236 1004.948 #DIV/Ol

4/16/99 0.95004 180 -0.81916 999.002 #DIV/Ol
4/26/99 2.02392 0.185 15.3932 1007.204 #DIV/Ol
5/5/99 0.6684 180 15.68564 1012.904 79.399

6/10/99 2.12236 90.1 16.048 1023.924 #DIV/Ol
6/19/99 1.249-1-€> 113,6 17.574S2-W2..fh9.24 #OI-V!O!
6/28/99 2.38592 209.3 25.2972 1003.54 #DIV/Ol
7/7/99 1.60356 268.1 25.8476 1010.56 #DIV/Ol



New Brunswick Meteorological Data -- January 5 -December 31, 1998

WD(10m)
W5(10m) (deg) (median Temp Pressure

Date (m/s) wind dir.) (deg C) (mb) Rei Hum (%)

8/3/99 1.05928 206.7 22.214 1016.1 66.33
8/12/99 1.6174 173 25.8412 1012.948 76.7064
8/21/99 1.32428 16.93 15.7712 1013.248 88.22
8/30/99 2.89648 24.77 18.144 1019.204 62.9652
9/15/99 2.37884 42.85 9.1788 1011.796 95.916
9/27/99 1.12096 123.5 17.306 1024.428 85.2088
10/9/99 1.10144 218 14.4356 1019.148 87.1284
10/21/99 1.71776 207.2 9.3422 998.3392 82.108
11/2/99 3.55476 247 5.92788 1008.66 57.7384
11/14/99 2.44064 300.6 3.95288 999.4896 51.1828
11/25/99 2.45092 177.7 17.16336 1008.664 91.048
12/8/99 0.63136 164.1 2.875 1019.328 78.8956
12/20/99 1.88072 282.8 3.41788 1016.736 58.566



Sandy Hook Meteorological Data _.. January 1 -2000
JFK

WD(4m)
\. _/

WS(4m) (deg) Temp Pressure - Rei Hum
Date (m/s) median (deg C) (mb) (%)

2/10/98 2.18 100.00 4.51 1022.78 86.11
2/16/98 5.86 80.00 3.52 1027.78 72.00
2/22/98 3.72 320.00 6.17 1018.08 66.00 e,, "

2/28/98 3.97 100.00 7.28 1009.01 85.67
3/6/98 3.92 170.00 4.94 1022.63 74.33

3/12/98 5.46 190.00 -1.85 1027.86 47.67
3/18/98 3.72 40.00 4.20 1016.99 95.22
3/24/98 4.52 105.00 4.26 1030.34 49.00
3/30/98 4.07 180.00 14.88 1011.19 76.33
4/5/98 7.45 320.00 9.01 1006.49 40.22

4/11/98 3.58 140.00 8.58 1020.75 58.44
4/17/98 5.56 290.00 12.35 1016.69 62.67
4/23/98 7.25 320.00 10.00 1004.61 75.78
4/29/98 5.06 190.00 14.44 1017.48 71.11 r"

\.._~,

5/5/98 3.53 100.00 14.07 1014.58 96.11
5/11/98 9.98 50.00 12.16 1010.93 78.89
5/17/98 2.43 160.00 16.36 1015.97 73.00
5/23/98 5.51 230.00 19.63 1012.36 40.22
5/29/98 5.31 250.00 22.53 1012.55 70.67
6/4/98 7.60 310.00 16.79 1006.42 36.11

6/10/98 3.58 100.00 17.28 1020.07 84.56
6/16/98 4.12 180.00 21.42 1005.44 84.89
6/22/98 3.53 140.00 20.12 1018.79 91.00
6/28/98 4.92 200.00 19.69 1016.35 77.44
6/28/98 3.58 290.00 22.43 1012.46 76.05 r,

\._/

ensive (A=day, B=night):
7/5/98 A 5.81 190.00 26.25 1014.22 50.50
7/5/98 B 2.79 40.00 20.14 1018.62 62.50
7/6/98 A 5.47 155.00 23.06 1020.57 66.00
7/6/98 B 2.46 170.00 19.58 1020.23 85.50
7/7/98 A 4.02 140.00 21.94 1018.54 67.50
7/7/98 B 2.23 235.00 20.00 1016.34 81.25
7/8/98 A 3.46 125.00 19.44 1013.38 75.25
7/8/98 B 2.23 85.00 18.75 1011.26 77.00
7/9/98 A 6.37 235.00 24.72 1009.65 67.25
7/9/98 B 4.25 250.00 22.36 1008.89 86.50

7/10/98 A 6.93 325.00 27.64 1008.97 37.75
7/10/98 B 5.92 325.00 20.28 1011.85 48.50
7/11/98 A 8.16 315.00 26.53 1010.75 33.00
7/16/98 4.07 190.00 24.75 1011.23 83.67
7/22/98 4.72 260.00 29.69 1010.48 58.78 ,-

7/28/98 6.36 190.00 24.63 1011.42 82-:-67 '--_/

8/3/98 3.23 210.00 23.83 1021.20 66.56



/ - Sandy Hook Meteorological Data ••- January 1 -2000
JFK

WD(4m) .
WS(4m) (deg) Temp Pressure - Rei Hum

Date (m/s) median (deg C) (mb) (%)
8/21/98 3.53 100.00 24.26 1018.91 71.11
8/27/98 4.87 60.00 25.00 1016.27 77.11
9/4/98 4.87 280.00 23.02 1011.53 64.78

9/13/98 3.58 160.00 21.54 1017.21 84.33
9/22/98 5.91 350.00 17.78 1009.95 73.00
10/1/98 9.04 300.00 16.11 1012.02 35.89

10/10/98 6.11 330.00 16.17 1010.89 83.00
10/19/98 4.97 290.00 16.91 1015.59 53.11
10/28/98 5.86 250.00 13.27 1008.74 82.11
11/6/98 4.57 310.00 5.49 1017.92 54.22

11/15/98 6.41 280.00 10.37 1010.74 49.11
11/24/98 5.96 310.00 9.01 1018.94 44.22
12/3/98 5.36 240.00 14.07 1011.87 62.44

12/12/98 5.36 240.00 5.99 1024.17 59.00
12/30/98 8.24 180.00 11.17 1015.63 88.22

1/8/99 4.74 215.00 8.02 1018.48 78.81
1/17/99 6.63 300.00 4.32 1007.64 64.36
1/26/99 3.72 270.00 -1.41 1022.90 63.80
2/4/99 7.45 310.00 6.00 1012.00 74.36

2/13/99 7.90 300.00 -0.56 1018.98 52.68
2/22/99 7.98 350.00 -6.64 1026.71 32.00
3/3/99 11.38 130.00 8.46 999.11 82.24

3/12/99 8.72 330.00 -0.03 1013.51 54.20
5/14/99 3.33 120.00 12.11 1024.58 61.04
5/23/99 3.02 100.00 15.45 1007.47 96.92
6/1/99 4.34 190.00 22.67 1015.27 70.80

6/10/99 4.38 75.00 16.73 1026.29 70.08
6/19/99 3.33 150.00 19.81 1028.99 72.56
6/28/99 6.67 180.00 23.90 1004.54 89.76
7/7/99 5.17 250.00 26.36 1010.99 51.76

7/16/99 5.41 210.00 26.48 1019.41 66.40
7/25/99 4.09 275.00 28.74 1005.61 51.40
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Description of the New Jersey Atmospheric Deposition Network

General Description

The New Jersey Atmospheric Deposition Network (NJADN) was initiated in
October 1997 ,with the establishment of-a''Suburban master monitoring,and research ~ite at
the New Brunswick meteorological stationlRutgers Gardens near Rutgers University. In
February 1998, an identical site was established at Sandy Hook to reflect the marine
influence on the atmospheric signals and deposition at a coastal site on the NY-NJ Harbor
Estuary (HE) andRaritanBay~ InJuly 1998,,(1 site was established at the Liberty Science
Center in Jersey City to reflect the urban/industrial influence on atmospheric
concentrations and deposition in the area of the HE. The Hudson River Foundation and
the NJ Sea Grant Program funded these initial efforts.

In late 1998:, theNJDepartmentofEnvironmental Protection (NJDEP) funded a
major expansion oLthe NJADN. The NJAI>N (total of nine sites)encOlnpasses sites
from Chester in the northwest sector ofNew Jersey to Cape May on Delaware Bay, and
from Tuckerton on the eastern shore north of Atlantic City to Camden in the heart of the
urban-industrial,oomplexof'Camden-Pbiladeiphia. As-part of another study, 00 potential
PCB emissions from stabilized harbor sediment, additional air measurements were
conducted from November 1999 to December 2000 at Bayonne, NJ.

We sought to establish another site north ofNew York City with the assistance of
USEPA Region II funding -through the Hudson River Foundation; but suitable sites
and/or collaborators were not found that satisfied established criteria. We suggest that
the Chester site, located in a clean air vector for New Jersey, will provide the data
necessary to look at upwind effects. This addendum to the Hudson River Foundation
report provides the raw PCBandPAHconcenuationdatacurrently available from
samples taken 'at the Chester air sampling station from May 2000 to May 2001.

New Jersey Atmospheric Deposition Netw ork

7 Chester

8 Washington's Crossing 'l.ltIfOi'>'-~.

9 Camden

10 Delaware Bay

1 Liberty Science Center

2 Sandy Hook

3 New,Brunsw i-c'k

4 Bayonne

5 Tuckerton

6 Pinelands





Organics Data from the Chester, NJ Sampling Station

Section 1: PAH data

A. Particulate Phase PAH Concentrations

B. Gas Phase PAH Concentrations

C. PAH Concentrations in Precipitation

D. Particulate Phase PAH Masses in Field Blanks

E. Gas Phase PAH Masses in Field Blanks

Section 2: PCB data

A. Particulate Phase PCB Concentrations

B. Gas Phase PCB Concentrations

C. PCB Concentra~ions in Precipitation

D. Particulate Phase PCB Masses in Field Blanks

E. Gas Phase PCB Masses in Field Blanks

Section 3: PM2.5 data

* Paul Brunciak was killed in a swimming accident on November 20, 2000 in Australia within
two months of the completion of his Ph.D. thesis. He assisted in the initial development of
NJADN and its implementation.



Chmupr"Ph" PAIb (XQ-QFF)
Surrogate orrected Concentrations (~gfm3)

XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF
PAR 5/24/00 6/5/00 6/17/00 6/29/00 7/11100 7/23/00 8/4/00 8/16/00 8/28/00 9/9/00 9/21100 10/3/00
Fluorene 0.0035 0.0075 0.0029 0.0075 0.0047 0.0048 0.0026 ' 0.0025 0.0043 0.0039 0.0035 0.0050
Phenanthr ne 0.029 0.065 0.029 0.051 0.017 0.029 0.022 0.023 0.042 0.041 0.025 0.047
Anthracen 0.0033 0.013 0.0045 0.0080 0.0035 0.0049 0.0037 0.0049 0.0074 0.0074 0.0026 0.0074
IMethylfl orene 0.0080 0.0054 0.0082 0.0091 0.0074 0.0072 0.0066 0.0058 0.0049 0.0037 0.0039 0.011
Dibenzo ophene 0.0019 0.0054 0.0017 0.0063 0.0047 0.0028 0.0018 ' 0.0018 0.0026 0.0025 0.0042 0.0041
4,5-Methy enephenanthrene 0.0030 0.0133 0.0031 0.0054 0.0020 0.0029 0.0027 0.0028 0.0046 0.0058 0.0025 0.0069
Methylphe anthrenes 0.045 0.058 0.046 0.078 0.028 0.044 0.036 0.028 0.051 0.051 0.064 0.079
Methyldib nzothiophenes 0.0048 0.0067 0.0057 0.0069 0.0050 0.0085 0.0041 0.0039 0.0040 0.0042 0.0039 0.0059
Fluoranth ne 0.036 0.11 0.033 0.072 0.030 0.041 0.026 0.036 0.058 0.064 0.040 0.074
Pyrene 0.029 0.087 0.035 0.054 0.033 0.038 0.029 0.032 0.039 0.057 0.033 0.063
3,6-Dimet ylpbenanthrene 0.003 0.0040 0.0023 0.0042 0.0029 0.0037 0.0026 0.0027 0.0037 0.0037 0.0018 0.0048
Benzo(a)O orene 0.007 0.019 0.0051 0.011 0.0039 0.0056 0.0042 0.0050 0.0093 0.013 0.0053 0.073
Benzo(b)O orene 0.003 0.0083 0.0032 0.0038 0.0020 0.0020 0.0017 0.0021 0.0039 0.0052 0.0035 0.011
Retene 0.030 0.019 0.037 0.038 0.052 0.045 0.043 0.031 0.010 0.027 0.030 0.045
Benzo(b)n phtho(2,I-d)thiopbene 0.0056 0.013 0.0036 0.0081 0.0021 0.0045 0.0032 0.0052 0.0072 0.0083 0.0053 0.017
Cyclopen (ed)pyrene 0.0007 0.0055 0.0013 '0.0023 0.0018 0.0023 0.0013 0.0059 0.0025 0.0021 0.0031 0.0044
Benz(a)an aeene 0.0079 0.024 0.0065 0.010 0.0035 0.0045 0.0039 0.0065 0.0091 0.012 0.0086 0.0053
Cbrysen ipbenylene 0.027 0.059 0.023 0.036 0.012 0.019 0.016 0.025 0.036 0.050 0.031 0.020
Naphthae ne 0.0010 0.00002 0.0001 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.0003
Benzo[b+ )Ouoranthene 0.047 0.081 0.035 0.044 0.013 0.021 0.024 0.033 0.046 0.060 0.043 0.0001
Benzo[e)p rene 0.018 0.052 0.019 0.025 0.011 0.017 0.Q15 0.021 0.025 0.031 0.Q25 0.042
Benzo(a)p rene 0.0084 0.033 0.34 0.013 0.068 0.010 0.0077 0.014 0.012 0.019 0.017 0.025
Perylene 0.0007 0.0083 0.30 0.0013 0.0024 0.0014 0.0009 0.0044 0.0027 0.0034 0.0045 0.0063
Indeno[l, ,3-ed)pyrene 0.048 0.076 0.034 0.022 0.006 0.010 0.014 0.028 0.033 0.039 0.029 0.12
Benzo[g,h, )perylene 0.013 0.048 0.010 0.022 0.005 0.010 0.010 0,036 0.0~5 0.031 0.019 0.048
Dibenzo[a h+a,e)anthracene 0.0007 0.0028 0.0010 0.0013 0.0004 0.0005 0.0007 0.0007 0.0014 0.0014 0.0006 0.0026
Coronene 0.020 0.028 0.009 0.024 0.0072 0.012 0.011 0.035 0.037 0.021 0.007 0.014

TotalP s 0.41 0.86 1.00 0.56 0.33 0.35 0.29 0.39 0.48 0.57 0.42 0.74

Sample V lume(m3) 690 751 646 611 708 623 710 .691 867 786 775 741
CorresPojding Laboratory Blank .9/11100 9/25/00 10/2/00 10/9/00 10/9/00 10/16/00A 10/16/00A 2/13/01 2113/01 2/27/01 3/21101 3/28/01

To""S"I'" P",",oI>" (ogIm~ 33 38 35 40 18 32 20 26 54 94 25 45

Surrogate eeoveries (%)
dl0-Anthr cene 62% 49% 24% 59% 35% 46% 63% 89% 84% 81% 91% 83%
dl0-Fluor thene 75% 46% 33% 72% 34% 47% 74% 93% 98% 93% 99% 90%
dlO-Benzo e)pyrene 95% 40% 39% 71% 29% 38% 72% 98% 102% 96% 104% 123%





""""1......PAlb (XQ-Pup)
Surrogate I orrected Concentrations (~g1m3)

XQ-PUF XQ.PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF

PAH 5/24/00 6/5/00 6/17100 6/29/00 7/11100 7/23/00 8/4100 ,8/16/00 8128100 9/9/00 9/21100 10/3/00 10115/00

Fluorene 0.87 1.1 0.81 1.5 0.79 1.8 0.65 I 0.78 0.88 2.2 0.65 1.2 No

Phenanthre e 3.6 5.3 5.4 7.3 3.8 5.3 3.2 4.0 9.9 8.8 1.7 3.3 Sample

Anthracen 0.055 0.040 0.099 0.094 0.051 0.054 0.039 ' 0.063 0.068 0.073 0.034 0.049
IMethylflu rene 0.47 0.62 0.31 0.69 0.40 0.37 0.19 0.27 0.59 0.66 0.40 0.95
Dibenzothi phene 0.46 0.65 0.49 0.83 0.39 0.66 0.35 0.44 1.0 1.3 0.19 0.40
4,5-Methyl nephenanthrene 0.18 0.27 0.29 0.33 0.19 0.22 0.16 0.22 0.64 0.35 0.096 0.20

Methylphe anthrenes 1.7 1.96 1.88 2.68 1.07 2.30 1.26 2.25 5.3 2.9 1.1 2.9
Methyldibe zothiophenes 0.35 0.39 0.33 0.57 0.31 0.51 0.22 0.41 0.68 0.63 0.38 0.57
F1uoranthe e 0.70 0.85 0.97 1.1 0.53 0.69 0.48 0.62 1.8 1.4 0.22 0.37
Pyrene 0.31 0.28 0.36 0.39 0.27 0.32 0.19 0.35 0.58 0.41 0.11 0.22
3,6-Dimeth Iphenanthrene 0.10 0.094 0.082 0.13 0.073 0.097 0.061 0.12 0.20 0.12 0.045 0.14
Benzo[a)O orene 0.045 0.019 0.034 0.022 0.0084 0.011 0.0090 0.011 0.055 0.037 0.0041 0.021
Benzo[b)O orene 0.0045 0.0018 0.0065 0.0075 0.0027 0.0032 0.0037 ,0.0043 0.015 0.0089 0.0017 0.0056
Retene 0.092 0.020 0.074 0.043 0.047 0.054 0.052 0.054 0.062 0.064 0.012 0.063

Benzo[b)n htho[2,1-d)thiophene 0.0094 0.0032 0.0076 0.0034 0.014 0.0018 0.0018 0.0024 0.0075 0.0084 0.0011 0.0040
Cyclopenta[cd)pyrene 0.012 0.0036· 0.00004 0.00001 0.00002 0.00004 0.00002 '0.0003 0.00002 0.00002 0.00003 0.0003
Benz[a)an racene 0.0085 0.0012 0.0080 0.0013 0.0009 0.0010 0.0007 ' 0.0004 0.0004 0.0004 0.0002 0.0003
Chrysen riphenylene 0.021 0.011 0.025 0.010 0.0057 0.0077 0.0057 ' 0.0066 0.011 0.Q15 0.0015 0.0049
Naphthace e 0.0001 0.0001 0.0001 0.00002 0.00003 0.0001 0.00003 ,0.00005 0.00003 0.00004 0.0001 0.0001
Benzo[b+k fluoranthene 0.0013 0.0005 0.0020 0.0007 0.00001 0.0007 0.0006 0.0014 0.0005 0.0008 0.0003 0.0009
Benzo[e)py ene 0.00055 0.0005 0.0009 0.0004 0.00002 0.00004 0.00001 ' 0.0007 0.0003 0.0004 0.0005 0.0011
Benzo[a)p ene 0.00021 0.0002 0.0003 0.0004 0.00001 0.0000 0.0004 i 0.0007 0.0002 0.0001 0.0006 0.0011
Perylene 0.00002 0.00005 0.00004 0.00001 0.00002 0.00004 0.00001 :0.00002 0.00001 0.00001 0.00003 0.00005
Indeno[I,2, -cd)pyrene 0.0002 0.0007 0.0005 0.0002 0.0005 0.0011 0.0004 0.0007 0.0001 0.0001 0.0002 0.0004
Benzo[g,h,• perylene 0.0001 0.0003 0.0002 0.0001 0.0002 0.0006 0.0002 0.0003 0.00~1 0.0001 0.0002 0.0003
Dibenzo[a, +a,c)anthracene 0.0001 0.0004 0.0003 0.0001 0.0003 0.0010 0.0003 0.0006 0.0001 0.0001 0.0002 0.0003
Coronene 0.0010 0.0012 0.0028 0.0019 0.0035 0.0044 0.0026 0.0026 0.0005 0.0005 0.0008 0.0012

TotalPAH 9.1 12 11 16 8.0 12 6.9 9.6 22 19 5.0 11

SampleVo ume(m3) 690 751 646 611 708 623 710 691 867 786 775 741
Correspon, g Laboratory Blank 7/5100a 7/10/00 7/13/00 7/25100 7/31100 9/12/00 8/8/00 9/12100 9/25/00 9/25/00 10/9/00 10/9/00

Surrogate ecoveries (%)
dl0-Anthr cene 92% 83% 89% 84% 84% 85% 77% 85% 84% 82% 74% 76%
dl0-Fluor thene 82% 80% 88% 86% 87% 83% 78% 82% 73% 73% 70% 71%
dl0-Benzo, ]pyrene 91% 97% 88% 104% 120% 118% 94% 106% 86% 84% 89% 98%

I





Chester G1 Phase PAHs (XQ-PUF)

Surrogate ' orrected Concentrations (nglm3
)

XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF
PAH 10/27/00 1118/00 11/20/00 12/2/01T 12/2/00B 12/2/00
Fluorene 0.99 2.6 1.9 0.68 0.025 0.30
Phenanthr ne 4.3 5.2 2.7 1.2 0.012 0.5
Anthracen 0.079 0.305 0.070 0.00002 0.0006 0.0003
IMethylOu rene 0.78 1.3 0.68 0.18 0.0018 0.078
Dibenzothi phene 0.61 0.62 0.26 0.042 0.0011 0.019
4,5-Methyl nephenanthrene 0.23 0.35 0.22 0.070 0.0010 0.030
Methylphe anthrenes 7.2 3.5 1.7 0.35 0.0080 0.15
Methyldib nzothiophenes 0.45 0.52 0.23 0.023 0.0016 0.011
Fluoranthe e 0.62 0.74 0.49 0.14 0.0033 0.060
Pyrene 0.28 0.46 0.24 0.021 0.0024 0.011
3,6-Dimeth Iphenanthrene 0.12 0.20 0.082 0.0065 0.0006 0.0032
Benzo(a)O orene . 0.039 0.072 0.032 0.0018 0.000 0.0009
Benzo(b)O orene 0.012 0.023 0.0097 0.0005 0.0001 0.0003
Retene 0.038 0.064 0.019 0.0011 0.0004 0.0007
Benzo(b)n phtho(2,I-d)thiophene 0.0049 0.0058 0.0012 0.0003 0.0001 0.0002
Cyclopent (cd)pyrene 0.00001 0.0057 0.00001 0.00002 0.0001 0.00008
Benz(a)ant racene 0.0011 0.0064 0.0003 0.0001 0.0001 0.0001
Chrysene I riphenylene 0.0169 0.0238 0.0052 0.0005 0.0002 0.0003
Naphthace e 0.00003 0.0001 0.00003 0.0001 0.0001 0.0001
Benzo(b+k tluoranthene 0.0014 0.0011 0.0004 0.0004 0.0005 0.0004
Benzo(e)p ene 0.0008 0.0008 0.0004 0.0005 0.0005 0.0005
Benzo[a)p ene 0.0003 0.0005 0.00001 0.00004 0.0003 0.0002
Perylene 0.00001 0.00003 0.00002 0.00004 0.00003 0.00004
Indeno[1,2 -cd)pyrene 0.00002 0.00002 0.00003 0.0005 0.0003 0.0004
Benzolg,h' perylene 0.00002 0.0001 0.00003 . 0.0001 0.0001 0.0001

J.
Dibenzo(a, +a,c)anthracene 0.00004 0.0001 0.0001 0.0002 0.0001 0.0002
Coronene 0.0001 0.0001 0.0001 0.0012 0.0008 0.0010

TotalPAH 16 16 8.7 2.7 0.062 1.2

SampleVo ume(m3
) 800 758 792 783 783 783

Correspon ing Laboratory Blank 112/01 118/01 1122/01 1130/01 1130/01 1130/01

Surrogate coveries (%)
dl0-Anthr cene

I
94% 84% 78% 58% 68% 64%

dlD-Fluora thene 88% 82% 79% 72% 78% 75%
dl0-Benzo )pyrene 98% 84% 74% 73% 75% 74%





a....., p'r..... PAB. (xQ-P""p)
...,..... "'''''.C.n""tn.... (~gIL)

XQ-Precip XQ-Precip XQ-Precip XQ-Precip XQ-Precip
PAH 7/21/00 8/16/00 9/8100 1013/00 1118/00
Fluorene 1.7 4.7 1.9 2.8 2.0
Phenanthr ne 9.1 41 12 20 12
Anthracen 0.83 5.4 1.0 2.2 0.80
IMethylOu rene 0.85 10 0.54 1.6 0.67
Dibenzothi phene 0.85 2.5 1.3 1.5 1.0
4,5-Methyl nephenanthrene 0.54 3.8 0.43 1.9 0.84
Methylphe anthrenes 4.5 29 3.0 12 5.9
Methyldib nzothiophenes 0.23 1.1 0.37 0.52 0.056
Fluoranthe e 7.0 52 9.4 26 9.9
Pyrene 3.6 36 4.7 16 5.4
3,6-Dime Iphenanthrene 0.25 1.6 0.24 0.64 0.28
Benzo(a]fl orene 0.74 7.2 0.52 3.3 0.87
Benzo(b]fl orene 0.25 1.9 0.18 0.86 0.26
Retene 0.64 7.5 0.41 0.55 0.25
Benzo(b]n phtho[2,I-d]thiophene 0.74 2.0 0.91 3.2 0.65
CyCiopent [cd]pyrene 0.18 0.20 0.17 0.31 0.11
Benz(a]an racene 0.92 13 0.83 5.0 0.64
Chrysene riphenylene 2.9 32 3.8 13 3.3
Naphthace e 0.33 0 0 0 0
Benzo[b+k fluoranthene 4.3 43 4.6 20 3.2
Benzo(e]p 2.0 21 2.0 9.0 2.2
Benzo(a]p ene 1.2 16 1.1 5.7 1.5
Perylene 0.52 7.1 2.1 3.2 0.93
Indeno(I,2 -cd]pyrene 2.1 14 2.9 9.7 1.4
Benzo(g,h,• perylene 1.6 16 1.8 6.6 1.9
Dibenzo[a, +a,c]anthracene 0.11 1.1 2.1 0.80 0.069
Coronene 1.4 2.1 1.6 2.1 0.23

Total PAH 49 370 60 169 57
SampleVo ume(L) 29 1.3 11 3.8 11
Correspon °ng Laboratory Blank 9/26/00 9/26/00 9/26/00 9/26/00 12/6100

Surrogate ecoveries (Ofo)
dl0-Anthr cene

I
81% 75% 67% 68% 87%

dlD-Fluora thene 86% 84% 78% 75% 96%
dlD-Benzo e]pyrlme 98% 99% 90% 92% 87%





Chester Particle Phase PADs in Field Blanks (XQF-FB)
Surrogate ¢orrected Concentrations (ngIL)

PAD
Fluorene
Phenanthrene
Anthracen

IMethYIOlrene
Dibenzothi phene
4,5-Methyl nephenanthrene
Methylphe anthrenes
Methyldib nzothiophenes
Fluoranth e
Pyrene

3'6-Dime~IPhenanthrene
Benzo[a)O orene
Benzo(b)O orene
Retene
Benzo[b)n phthoI2,I-d)thiophene
Cyclopent (cd)pyrene
Benz[a)an racene
Chrysene iphenylene
Naphthace e
Benzo[b+k Ouoranthene
Benzo[e)p rene
Benzo[a)p. ene
Perylene

IndenOII'2~-Cd)pYrene
Benzo(g,h, )perylene
Dibenzo(a, +a,c)anthracene
Coronene

. g Laboratory Blank

surrogatefecoveries (0/0)
dlO-Anthr cene
dIO-F1uor nthene
dlO-Benzo e)pyrene

I,

XQF-Field Blank
6/17100

1.7
3.1
0.27
4.1
0.19
0.32
4.4
0.88
1.0
2.7
0.35

0.021
0.020

8.3
0.014
0.018
0.097
0.087
0.039
0.16
0.43
0.29

0.017
0.079
0.037
0.052
0.20

29
10/2100

29%
37%
36%



Chester Ga~ Phase PAHs in Field Blanks (XQP-FB)
Surrogate ¢orrected Concentrations (ngIL)

PAH
Fluorene
Phenanthrene
Anthraeen

IMeth
y

ltlUlrene
Dibenzothi phene
4,5-Methyl nephenanthrene
Methylphe anthrenes
Methyldib nzothiophenes
Fluoranthe e
Pyrene
3,6-DimethtIPhenantbrene
Benzo(alfl orene
Benzo(b]fl orene
Retene
Benzo(bln phtho(2,I-d]thiopbene
Cyelopent [ed]pyrene
Benz[alan aeene
Chrysene ripbenylene
Naphthae e
Benzo(b+ fluoranthene
Benzo[e]p ene
Benzo(alp. ene
Perylene
Indeno[I,~3-edlpyrene
BenzO[g,hJ]perylene
Dibenzo[ajh+a,e]anthraeene
Coronene

I

XQP-Field Blank
6/17/00

2.1
12

0.28
0.70
1.0

0.64
1.7
1.0
2.1
0.95
0.16

O.ot8
0.016
0.18
0.012
0.034
0.010

0.0083
0.074
0.017
0.036
0.036
0.047
0.63
0.23
0.38
3.3

28
10/2/00

65%
75%
109%

XQP-Field Blank
11120/00

7.2
18

0.15
1.5
1.9
1.0
7.8
1.9
2.7
2.5

0.44
0.026
0.024
0.022
0.016
0.021
0.012
0.010
0.064
0.017
0.039
0.030
0.036
0.062
0.072
0.14
0.19

46
7/16/01

72%
79%
74%

XQP-Field Blank
517101
0.51
1.2

0.043
0.21

0.0038
0.11
1.1

0.0039
0.23
0.18

0.0049
0.0051
0.0051
0.0051
0.0039
0.0045
0.0031
0.0028
0.013

0.0054
0.0086
0.0072
0.0088
0.044
0.010
0.021
0.076

3.8
7119/01

89%
102%
101%



Chester Parueulate Phase PCBs (XQ-QFF)

Surrogate Corrected Concentrations (pglm')

PCB XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF
Congener 5124/00 615100 6117100 6129100 7nllOO 7123/00 814100 8116100 8128/00 919/00 9121100 1013/00 10115100

8+5 .0 0 0 0 0 0 0 0 0 0 0 0 NO
18 0 0.066 0.067 0 0 0.18 0 0 0 0 0 0.13 SAMPLE
17+15 0 0 0 0 0 0 0 0 0 0 0 0

16+31 0 0 0 0 0 0 0 0 0 0 0.26 0

31 0.29 0.49 0.23 0.32 0.27 0.41 0 0.18 0 0 0 0

Z8 0 0 0 0 0 0 0 0 0 0 0 0

21+33+53 0 0 0 0 0 0 0 0 0 0 0 0

22 0.53 0.17 0.28 0.29 0.15 0.14 0 0.058 0.17 0.13 0.13 0.44

45 0 0 0 0 0 0 0 0 0 0 0 0

46 0 0 0 0 0 0 0 0 0 0 0 0

52+43 0.13 0.22 0.19 0.11 0.13 0.41 0.084 0.065 0.14 0.16 0.20 0.33

49 o.on 0.13 0.11 0 0 0.18 0 0 0.101 0.079 0.070 0.17

47+48 0.094 0.063 0.050 0.073 0 0 0 0 0.048 0 0.047 0

44 0.10 0.17 0 0 0 0.47 0 0 0.068 0 0.13 0

37+42 0.026 0 0 0 0 0 0 0 0 0 0 0

41+71 0.089 0.24 0.11 0.11 0 0.12 0.071 0.066 0 0.12 0.20 0

64 0.023 0.031 0.025 0.025 0 0.041 0.018 0.014 0 .., 0.031 0.023 0

40 0 0 0 0 0 0 0 0 0 0 0 0

. 74 0.Q38 0 o.on 0 0 0.038 0 0 0.032 0 0 0

70+76 0.049 0.13 0.070 0.055 0.044 0.14 0.025 0.036 0.089 0.059 0.044 0

66+95 Qaler) 0.23 0.39 0.29 0.16 0.058 0.34 0.092 0.074 0.29 0.19 0.14 0

91 0 0 0 0 0 0 0 0 0 0 0 0

56+60+89 0.072 0.12 0.051 0.095 o.on 0.11 0.039 0.052 0.083 0.071 0.076 0.060

92+84 0.10 0.28 0.12 0.12 0.12 0.20 0.062 0.091 0.14 0.16 0.18 0.095

101 0.086 0.15 0.12 0.10 0.073 0.19 0.054 0.062 0.16 0.11 0.16 0.12
-

99
--

0 @70 0.1'1 "0.079 0.035 0:066 0.017 -'0:018 0:056 0:048 0:026 0.030-

83' 0 0 0 0 0 0 0 0 0 0 0 0

97 0.019 0.060 0.028 0 0.033 0.Q38 0 0.013 0.051 0.035 0.036 0.025

87+81 0 0 0 0 0 0 0 0 0 0 0 0

85+136 0.043 0.24 0.078 0.21 0.31 0 0.015 0.092 0.074 0.47 0.28 0.052

110+77 0.058 0.27 0.12 0.12 0 0.23 0.047 0.046 0.21 0 0.10 0.087

82 0 0.051 0.016 0.023 0.011 0.016 0 0 0.018 0.037 0.018 0.018

151 0.081 0.085 0.088 0.073 0.052 o.on 0.Q38 0.041 0.061 0.059 0.037 0.053

?135+144+147+124 0.030 0.092 0.031 0.062 0.047 0.063 0.036 0.021 0.059 0.056 0.033 0.048

149+123+107 0.046 0.26 0.089 0.075 0.026 0.085 0.033 0.035 0 0.13 0.064 0.11

118 0 0 0 0 0 0 0 0 0 0 0 0

146 0 0.084 0 0.061 0.040 0.031 0.014 0.024 0.081 0.072 0.045 0.044

153+132 0.038 0.27 0.075 0.11 0.035 0.060 0.027 0.034 0.16 0.13 0.065 0.096

105 0 0 0 0 0 0 0 0 0 0 0 0

141+179 0.0 0.093 0.030 0.045 0 0.037 0 0.018 0.052 0.045 0.032 0.057

137+176+130Iale 0 0 0 0 0 0 0 0 0 0 0 0

163+138 0.073 0.48 0.15 0.17 0.093 0.12 0.060 0.070 0.33 0.30 0.15 0.20

158 0.014 0.046 0.019 0.023 0.025 0.019 0.00 0.018 0.038 0.039 0.027 0.022

178+119 0 0 0 0 0 0 0 0 0 0 0 0

187+182 0.695 0.070 0.057 0 0 0 0 0 0.033 0.038 0.030 0.046

183 0 0.080 0.024 0 0 0.016 0 0 0.057 0.055 0 0.044

128 0 0.056 0.0089 0 0 0.009 0 0 0.021 0.0299 0.014 0

185 0 0.027 0 0 0 0 0 0 0.0076 0 0 0

174 0.032 0.10 0.021 0.Q31 0.015 0.0503 0.022 0 0.079 0.046 0.069 0.031

177 0 0.087 0 0 0 0 0 0 0.054 0.046 0.022 0

'1202+171+156 Qat. 0 0.12 0 0.032 0 0 0 0 0.046 0.034 0.035 0.016

180 0.031 0.29 0.060 0.072 0.036 0.045 0.031 0 0.15 0.095 0.075 0.095

199 0 0.030 0.033 0.025 0.012 0.QI8 0 0 0.015 0.020 0.011 0.011

170+190 0.018 0.13 0.024 0.038 0.022 0.032 0.012 0 0.065 0.068 0.032 0.031

201 0.023 0.13 0.030 0.042 0 0.026 0.020 0 0.075 0.065 0.18 0.075

203+196 1.4 0.15 0.23 0.052 0 0.029 0.029 0 0.091 0.083 0.13 0.092

195+208 0.031 0.044 0.026 0.023 0 0.038 0.027 0 0.031 0.036 0.071 0.045

194 O. 0.088 0.020 0.027 0.020 0.018 0.018 0 0.049 0.044 0.051 0.031

206 0.016 0.059 0.014 0.025 0.017 0.020 0.016 0 0.018 0.043 0.011 0.033

Total PCBs 4.6 6.2 3.2 2.9 1.7 4.1 0.91 1.1 3.3 3.2 3.3 2.7

Homologue Group
2 0 0 0 0 0 0 0 0 0 0 0 0

3 0.85 0.72 0.58 0.60 0.42 0.72 0 0.24 0.17 0.13 0.39 0.57

4 0.68 1.1 0.68 0.47 0.25 1.52 0.24 0.23 0.56 0.53 0.79 0.56

5 0.50 1.3 0.83 0.61 0.33 1.08 0.27 0.31 0.92 0.58 0.66 0.37

6 0.33 1.7 0.57 0.83 0.63 0.497 0.22 0.35 0.88 1.3 0.75 0.68

7 0.76 0.65 0.16 0.10 0.051 0.11 0.053 0 0.38 0.28 0.20 0.22

8 1.5 0.69 0.36 0.24 0.055 0.16 0.11 0 0.37 0.35 0.51 0.30

9 0.016 0.059 0.014 0.025 0.017 0.020 0.016 0 0.018 0.043 0.011 0.033

Corresponding Laboratory Blank 9/11100 9/25/00 1012100 10/9/00 1019/00 10/16100 10116/00 V13/01 m%l m7/01 3/20/01 3128101

Total Suspended Partleulale ("glm) 33 38 35 40- 18 32 20 26 54 94 25 45

Surrogate Recoveries (%)

823 73% 83% 57% 73% 81% 71% 73% 84% 84% 87% 86% 86%

#65 72% 80% 60% 71% 74% 67% 70% 75% 82% 82% 81% 75%

#166 92% 98% 85% 88% 95% 74% 88% 83% 101% 101% 98% 85%



Chesler PartIculate Phase PCBs (XQ-QFF)

Surrogate Corrected Com:entraUons (pglm')

PCB XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF XQ-QFF
Congener 10117100 IIIB/OO 11120100 1212100 1:!I14/00 1ntOl 1/19/01 IJ31101 2/1:!101 :!I24/0l 3/8101 3120101 4/1/01

8+5 0 0 0 0 0 0 0 0 0 0 0 0 0

IS 0 0 0 0 0 0 0 0 0 0 0 0 0

17+15 0 0 0 0 0 0 0 0 0 0 0 0 0

16+32 0 0 I.B 0.B95 1.7 0 0.50 0.43 1.2 O.BI 0.25 0 .0
31 0 0 0 0 0 0 0.24 0.53 1.2 0.57 0.62 0 0.31

28 0 0 0 0 0 0 0 0 0 0 0 0 0

21+33+53 0 0 0 0 0 0 0 0 0 0 0 0 0

22 0.34 0.68 1.3 0.24 0.68 1.08 0.2B 0.22 1.03 0.78 0.37 1.2 0.22

4.S 0 0 0 0 0 0 0 0 0 0 0 0 0

46 0 0 0 0 0 0 0 0 0 0 0 0 0

52+43 0.27 0.77 1.003 0.29 0.54 1.02 0.21 0.31 0.82 0.64 0.45 0.64 O.IB

49 0.14 0.21 0.14 0.OB7 0.095 0.21 0.092 0.099 O.IB 0.076 0 0.12 0.08B

47+48 0.OB2 0.12 0.13 0.OB8 0.069 0.19 0.053 0.OB1 0 0.034 0 0 0.031

44 0 0 0 0 0 O.09B 0.052 0 0 0 0 0 0

37+42 0 0 0 0 0 0 0 0 0 0 0 0 0

41+71 0 0.64 0.60 0.15 0.2B OAB O.IB 0.30 0.59 0.27 0.39 0.68 0

64 0 O.OBO 0.OB2 0.036 0.031 0.076 0.041 0.047 0.080.., 0.029 0.059 O.OBO 0

40 0 0 0 0 0 0 0 0 0 0 0 0 0

74 0 0 0 0 0 0 0 0 0 0 0 0 0

70+76 0.054 O.OBB 0.076 0.077 0.044 0.201 0.051 0.055 0.072 0.032 0.19 0.19 0.052

66+95 (later) 0.195 0.40 0.34 0.24 0.21 0.75 0.19B 0.23 0.43 0.20 0.35 0.45 0.25

91 0 0 0 0 0 0 0 0 0 0 0 0 0

56+60+B9 0.OB4 0.11 0.13 0.OB5 0 0.203 0.071 0.084 0.11 0 0.094 0.16 0.049

92+B4 O.1B 0.33 0.21 0.23 0.102 0.57 0.10 0.OB3 0.25 0.14 0.14 0.31 0.097

101 0.12 0.14 0.15 0.16 0.08B 0.49 0.08B 0.077 O.IB O.OBB 0.13 0.2B 0.OB4

99 0.048 0.036 0:-060 0:039- -0.024 031 0.039- -0.042- 0 - 0~026 0:050 0~079 0~j2

B3 0 0 0 0 0 0 0 0 0 0 0 0 0

97 0.041 0.054 0.063 O.04B 0.039 0.16 0.032 0.025 0 0.037 0.04 0.073 0.030

87+81 0 0 0 0 0 0 0 0 0 0 0 0 0

85+136 0.25 0.20 0.16 0.15 0.101 0.20 0.20 0.15 0.26 0.17 0.18 0.39 0.12

110+77 0.16 0.22 0.25 0.19 0.12 0.B7 0.14 0.13 0.31 0.16 O.IB 0.3B 0.13

82 0.025 0.039 0.050 0.032 0.020 0.13 0.024 0.020 0.070 0.037 0.031 0.065 0.026

151 0.042 0.062 0.066 0.12 0.035 0.19 0.037 0.034 0.OB5 0.055 0.041 O.OBB 0.033

?135+144+147+114 0.11 0.15 O.IB 0.16 0.14 0.32 0.14 0.11 0.21 0.16 0.14 0.22 0.097

149+123+107 0.102 0.17 0.17 0.11 0.073 0.603 0.086 0.066 0.21 0.12 0.11 0.2B 0.069

118 0 0 0 0 0 0 0 0 0 0 0 0 0

146 0.033 0.084 0.11 0.11 0.047 0.203 0.052 0.033 0.14 0.15 0.067 0.15 0.063

153+132 0.21 0.30 0.27 0.14 0.099 0.82 0.13 0.064 0.49 0.2B 0.20 0.46 0.066

lOS 0 0 0 0 0 0.32 0 0 0 0 0 0 0

141+179 0.045 0.064 0.080 0.042 0.029 O.IB 0.046 0.032 0.10 0.062 0.049 0.13 0.029

137+176+130 late 0 0 0 0 0 0 0 0 0 0 0 0 0

163+138 0.25 0.3B 0.49 0.16 0.13 0.97 0.21 0.17 0.63 0.44 0.34 0.B4 0.19

158 0.039 0.046 0.055 0.021 0.015 0.14 0.035 0.024 0.072 0.042 0.049 0.042 0.024

178+129 0 0 0 0 0 0 0 0 0 0.032 0 0 0

187+182 0.020 0.056 0.044 0.02B 0.023 0.12 0.021 0.00 0.045 0.037 0.035 0.OB9 0

183 0.042 0.054 0.061 0.037 0.027 0.12 0.061 0.026 0.071 0.061 0.059 0.10 0.034

128 0.020 0.041 0.056 ·0.011 0.012 0.OB9 0.016 0.014 0.092 O.04B 0.040 0.076 O.QlB

185 0.00 0.00 0 0 0 0 0 0 0 0 0 0 0

174 0.044 0.069 0.11 0.035 0.017 0.22 0.12 0.051 0.20 O.OBI 0.067 0.17 0.042

177 0.028 0.051 0.061 0.016 0.021 0.12 0.032 0.029 0.071 0.057 0.046 0.11 0.041

?202+171+156 Qate 0.044 0.043 0.076 0.032 0.019 0.10 0.033 0.030 0.105 0.052 0.060 0.102 0.027

180 0.12 0.204 0.22 0.043 0.073 0.2B 0.12 0.085 0.31 0.14 0.19 0.44 O.Q7B

199 0.016 0.025 O.QlB 0.0092 0.0099 om5 0.016 0.0065 0.026 0.016 0.016 0.025 0.013

170+190 0.058 0.091 0.096 0.017 0.028 0.092 0.050 0.033 0.14 0.065 0.077 0.19 0.042

201 0.066 0.14 0.15 0.019 0.047 0.17 0.071 0.054 0.15 0.074 0.090 0.21 0.051

203+196 0.070 0.16 0.17 0.051 0.073 0.19 0.OB5 0.068 0.19 0.094 0.16 0.22 0.OB6

195+208 0.064 0.070 0.064 0.030 0.031 0.076 0.058 0.036 0.073 0.051 0.045 0.070 0.043

194 0.052 0.077 0.08B 0.ooB6 0.023 0.089 Om8 0.031 0.13 0.021 0.043 0.11 0.023

206 0.055 0.093 0.095 0.011 0.021 0.OB5 0.030 0.03B 0.062 0.023 0.045 0.059 0.022

Total PCBs 3.5 6.5 9.3 4.2 5.2 13 4.1 3.9 10 6.3 5.5 9.3 2.8

Homologue Group
2 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0.34 0.6B 3.1 1.1 2.4 I.J 1.0 1.2 3.4 2.2 1.2 1.2 0.54

4 0.62 2.0 2.2 0.81 1.1 2.5 0.76 0.98 1.9 1.1 1.2 1.9 00402

5 0.77 1.2 I.J 0.93 0.60 3.6 0.63 0.61 1.2 0.69 0.93 1.6 0.65

6 I.J 1.5 1.6 1.02 0.68 3.7 0.95 0.70 2.3 1.53 1.22 2.7 0.71

7 0.26 0.43 0.50 0.16 0.16 0.9B 0.35 0.19 0.69 0.41 0.40 0.91 0.195

8 0.37 0.61 0.66 0.17 0.23 0.76 0.35 0.26 O.BI 0.37 0.49 0.92 0.2B

9 0.055 0.093 0.10 0.011 0.021 0.085 0.030 0.03B 0.062 0.023 0.045 0.059 0.022

Corresponding Laboratory Blank 7116101 7116/01 7116/01 7116101 7116/01 7116/01 7116/01 7116101 7119/01 7119/01 7119/01 7119/01 7119/01

Total Suspended Particulate (jlglm') 48 41 33 11 14 39 17 28 30 25 NA 31 27

Surrogate Recoveries (oAt)

#23 8S% 82% 84% 82% BO"lo 84% 80"10 89% 93% 85% 84% 87% 77%
#65 81% 83% 87% 75% 7B% 86% 79% 84% 84% 83% 85% B9% 83%
#166 99% 98% 9B% 95% 93% 99% 99% 93% 94% 97% 99% 98% 96%



Chesler ParUculale Phase PCBs (xQ-QFF)

Surrogate Corrected Concentrations (pglmJ
)

PCB XQ-QFF XQ-QFF XQ-QFF
Congener 4113/01 4125101 snlOI
8+5 0 0 0
18 0 0 0
17+15 0 0 0
16H2 0 0 0
31 0.41 0 0
28 0 0 0
21+33+S3 0 0 0
22 0.24 0.58 0.26
45 0 0 0
46 0 0 0
52+43 0.45 0.58 0.46
49 0.11 0.11 0.14
47+48 0 0.079 0
44 0 0 0
37+42 0 0 0
41+71 0.35 0.44 0.13
64 0.046 0.03% 0.028
40 0 0 0
74 0 0 0
711+76 0.030 0.054 0.17
66+95 (Ialer) 0.21 0.28 0.79
91 0 0 0
56+611+89 0.Q38 0.086 0.23
92+84 0.11 0.14 0.62
101 0.097 0.11 0.55

--99- -- .. 0:14 ·0.048· 0:1'--

83 0 o· 0
97 0.076 0.051 0.13
87+81 0 0 0
85+136 0.33 0.23 0.18
1111+77 0.085 0.15 0.55
82 0.032 0.033 0.079
151 0.032 0.Q38 0.084
1135+144+147+124 0.083 0.13 0.21
149+123+107 0.055 0.091 0.31
118 0 0 0
146 0.018 0.044 0.075
153+132 0.066 0.099 0.38
105 0 0 0
141+179 0.022 0.049 0.068
137+176+130Iale 0 0 0
163+138 0.11 0.28 0.47
158 0.022 0.047 0.054
178+129 0 0 0
187+182 0.016 0.046 0.032
183 0 Q,Q30 0.050
128 0.013 0.025 0.046
185 0 0 0
174 0.082 0.029 0.057
177 0.00 0.029 0.046
1202+171+156 (lale 0.00 0.043 0.050
180 0.046 0.099 0.16
199 0.055 0.0087 0.019
1711+190 0.026 0.0503 0.085
201 0.013 0.040 0.074
203+196 0.054 0.12 0.087
195+208 0.10 0.047 0.042
194 0 0.018 0.054
206 0.031 0.019 0.043

Total PCBs 3.6 4.4 7.002

Homologue Group
2 0 0 0
3 0.65 0.58 0.26
4 1.02 1.4 1.2
5 0.75 0.81 2.9
6 0.75 1.03 1.9
7 0.14 0.23 0.34
8 0.25 0.33 0.41
9 0.031 0.019 0.043
Corresponding Laboratory Blank 7119/01 7119/01 7119/01

Total Suspeoded Parllculale (l1g1m') 22 35 38

Surrogate Recoveries (0/0)

1113 85% 94% 88%
/165 80% 91% 86%
#166 98% 98% 91%



Chester G.. Ph..e PCBs (xQ-PUF)

Surrogate Corrected Concentrations (pglm')

PCB XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF
Congener 5IZ4/00 6/5100 6117100 6129/00 7/11/00 7123/00 814/00 8/16100 8128/00 919/00 9121/00 1013/00 10115100 10127/00
8+5 19 42 19 60 II 29 II 14 39 61 12 21 NO 33
18 12' 21 II 34 6.7 14 7.1 8.0 32 32 5.7 12 SAMPLB 18
17+15 0 13 0 0 0 0 4.8 0 20 21 4.0 8.0 II
16+32 13 22 12 32 3.8 14 5.8 8.2 30 30 4.7 10 15
31 10 16 14 27 6.9 15 7.6 7.6 41 36 5.3 12 19
28 8.7 II 9.8 16 2.7 8.3 5.6 5.6 23 19 3.3 7.0 9.3
21+33+53 0 0 0 0 0 0 0 4.6 0 0 0 0 0
22 6.3 9.8 7.0 22 2.5 4.6 2.6 5.02 15 15 1.5 3.7 10
45 1.4 1.9 1.5 3.4 0.3 1.3 1.3 0.85 3.2 297 0.59 1.03 1.5
46 1.3 1.9 1.4 25 0.1 1.4 0.29 0.81 1.8 1.6 0.26 0.48 1.0
52+43 14 19 IS 26 7.1 15 7.3 6.8 41 33 4.2 7.6 14
49 8.3 14 10 12 5.5 7.0 5.5 4.4 20 15 1.9 3.6 7.0
47+48 3.8 4.9 3.9 6.0 20 3.8 .2.4 1.8 II 8.7 1.2 2.2 4.2
44 14 12 9.4 19 2.7 7.9 4.3 4.9 25 20 2.5 4.9 9.1
37+42 4.4 6.6 4.4 9.7 0.4 3.4 2.6 26 15 13 1.4 27 6.8
41+71 4.3 5.6 4.6 7.5 0.9 2.8 1.9 2.1 12 II 1.2 2.2 3.9
64 2.6 3.4 2.6 5.4 0.5 2.1 1.4 1.5 7.0 5.5 0.79 1.6 3.4
40 0 0 0 0 0 0 0 1.4 0 ., 0 0 0 0
74 2.9 3.0 27 3.8 1.4 2.3 1.3 1.2 6.6 5.4 0.81 1.3 2.4

. 7(1+76 6.8 6.8 5.5 8.3 1.9 4.2 26 2.4 13 II 1.3 2.4 5.3
66+95 20 21 17 27 5.4 14 7.3 7.8 44 35 4.0 7.2 15
91 1.6 1.9 0.96 2.4 0.28 1.5 0 0.84 3.4 3.4 0.24 0.5 1.4
56+6(1+89 5.9 4.7 3.8 6.5 0.87 25 21 22 10 8.3 0.93 1.8 4.3
92+84 11 10 7.9 14 0.54 4.4 3.5 4.5 20 16 1.5 3.2 7.2
101 14 9.9 8.1 12 3.7 6.3 4.3 3.6 21 17 2.1 3.4 7.0

_ __ !19 4.1 3.2 21 6.7 1.0 .I.S ___IAL ___0.8_____ S.L '1.8_. ____0.55. ___ __ 1.0_ _.___2..2-._

83 0.85 1.0 0.55 0.83 0 0 0 0.24 1.4 1.0 1.2 0.25 0.47
97 3.3 2.1 1.8 2.6 0.63 1.3 0.88 0.79 4.7 3.8 0.44 0.79 1.6
87+81 0 0 0 0 0 0 0 23 0 0 0 0 0
85+136 1.8 1.2 1.0 0 0.27 0.76 0 0.63 3.2 2,8 0.34 0.67 1.2
1I1lt77 16 8.7 7.1 12 1.3 4.6 4.2 3.5 20 17 1.9 3.6 7.3
81 1.2 0.64 0.5 1.3 0.053 0.3 0.29 0.35 1.6 1.3 0.15 0.25 0.62
151 3.1 1.8 23 2.4 0.82 1.4 0.70 1.0 3.3 2.8 0.38 0.704 1.0
135+144+147+124 3.1 1.7 1.3 2.6 0.67 0.95 0.57 0.71 3.4 2.7 0.32 0.52 0.999
149+123+107 9.4 4.4 4.0 5.4 1.9 2.7 1.7 1.8 9.4 7.7 0.85 1.5 2.24
118 0 0 0 0 0 0 0 1.3 0 0 0 0 0
146 3.8 2,9 2.3 5.0 0.35 0.93 0.80 2.0 3.0 3.3 0.22 0.45 22
153+132 12 4.3 4.0 5.6 1.6 2.5 1.8 1.9 6.1 6.9 0.87 1.4 2.4
105 3.3 1.1 0.90 1.8 0 0 0 0.67 1.9 2.1 0 0 0
141 3.0 1.3 1.3 1.6 0.58 0.91 0.51 0.54 2.4 1.9 0.24 0.42 0.60
137+176+130 0 0 0 0 0 0 0 0.16 0 0 0 0 0
163+138 12 4.3 4.5 5.7 1.6 28 1.7 2.0 7.8 6.5 0.79 1.4 2.6
158 1.4 0.47 0.48 0.78 0.17 0.32 0.16 0.17 0.8 0.68 0.07 0.13 0.20
178+129 1.6 0.56 0.59 0.86 0.23 0.34 0.28 0.31 0.98 0.84 0.14 0.19 0.34
187+181 23 1.1 1.2 1.4 0.73 0.89 0 0.52 2.3 1.6 0 0 0
183 I.l 0.52 0.65 0.81 0.37 0.42 0.29 0.29 0.91 0.79 0.074 0.15 0.22
128 0.76 0.301 0.25 0.43 0.016 0.096 0.12 0.14 0,57 0,55 0.032 0.094 0.24
185 0.28 0.13 0.18 0,14 0.078 0.10 0.049 0.062 0.198 0.14 0.026 0.050 0.060
174 0.25 1.4 1.1 0.91 0.44 0.86 0.32 0.48 1.2 1.0 0.21 0.37 0.53
177 0.86 0.51 0.52 0.55 0.37 0.404 0.21 0.19 0.70 0.598 0.12 0.19 0.23
202+171+156 1.0 0.46 0.57 0.71 0.22 0.31 0.15 0.28 0.60 0,57 0.11 0.17 0.16
180 1.6 1.00 1.4 1.5 0.75 0.82 0.34 0.42 1.4 1.3 0.16 0.2997 0.37
199 0.12 0.053 0.084 0.067 0.049 0.055 0.034 0.044 0.13 0.13 0 0.039 0
17(1+190 0.38 0.25 0,39 0.32 0.12 0.18 0.095 0.12 0.37 0.34 0.044 0.081 0.12
201 0.59 0.40 0.89 0.65 0.41 0.53 0.22 0.28 0.73 0.69 0.10 0.21 0.21
203+196 0,70 0.40 0.95 0.75 0.56 0.63 0.22 0.28 0.73 0.73 0.14 0.22 0.22
195+208 0.11 0.081 0.11 0.14 0.100 0.13 0.058 0.075 0.14 0.16 0.030 0.059 0.064
194 0.066 0.045 0.082 0.079 0.061 0.088 0.026 0.040 0.10 0.11 0.027 0.051 0.039
206 0.041 0.023 0.35 0.079 0.045 0.071 0.032 0 0.10 0.11 0.013 0.031 0

Total PCB. 255 267 195 361 72 162 98 113 502 437 59 115 206
Total PCBs (with 8+5) 274 310 214 421 83 192 110 127 540 498 71 136 239

Homologue Group
2 19 42 19 60 11 29 II 14 39 61 12 21 33
3 55 100 57 141 23 59 36 42 177 167 26 56 91
4 65 77 61 101 23 51 30 30 150 123 16 29 57
5 75 60 46 81 13 33 22 27 124 102 12 20 43
6 50 23 22 30 7.9 13 8.1 11 40 36 4.1 7.3 14
7 8.0 5.2 5.7 6.2 3.0 3.8 1.5 2.3 7.7 6.3 0.73 1.3 1.8
8 3.0 1.7 3.1 2.7 1.5 1.9 0.80 I.l 2.8 2.7 0,46 0.83 0.81
9 0.041 0.023 0.4 0.08 0.045 0.07 0.032 0 0.10 0.11 0.013 0.031 0
Corresponding Laboratory Blank 7/5/00A 7/10100 7/13/00 7125/00 7131100 8/8/00 8123/00 9/12100 9125/00 9125/00 10/9/00 1019/00 112101

Sample Volume em'} 690 751 646 611 708 623 710 691 867 786 775 741 800

Surrogate Recoveries (%)

#23 73% 81% 84% 82% 82% 79%
4%---'19%----------'n%---------8-2%---------10l' 67% 75~9%___90%______86%---------86%--86% 96%

#166 75% 78% 76% 75% 64% 68% 89"A. 99"/. 92% 90% 96% 90% 99"A.



Chester Gas Ph..e PCBs (XQ-PUFj Top Bottom

Surrogate Corrected Concentrations (pglmJ
) of Spilt ofSplit

PUF onlyl PUF onlyl
PCB XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF XQ-PUF
Congener 11/8100 11120100 1Z12101 1212101 12114101 IntOl 1119/01 1131101 2112101 2124101 3/8/01 3120101 411101 4113101
8+5 29 14 2.7 0.11 II 13 26 12 197 8.5 16 21 28 8.0
18 13 8.7 2.6 0 4.0 6.4 8.2 4.9 15 3.5 5.9 7.7 9.8 4.3
17+15 8.3 4.6 1.4 0 2.4 5.4 6.5 0 0 0 0 4.3 7.9 2.9
16+32 10 4.7 0.99 0 4.1 8.4 8.7 5.1 0 3.8 8.2 II 10 5.0
31 13 5.5 1.5 0 3.0 4.2 5.8 3.7 5.4 2.6 5.2 6.7 7.0 • 3.4
28 5.5 2.7 0.42 0 2.6 3.4 4.4 2.8 5.0 2.4 4.5 5.8 5.9 2.9
21+33+53 0 0 0 0 2.2 3.0 3.5 2.4 1.7 2.1 3.7 4.2 4.8 2.5
2Z 4.6 2.7 0.22 0 1.6 2.0 2.2 1.7 6.1 1.4 2.9 4.4 6.4 2.9
45 0.99 1.9 0.069 0 0.34 0.51 0.23 0.4 0.0 0.38 0.51 0.83 0.72 0.46
46 0.56 0.35 0 0 0 0 0.53 0.3 1.6 0.40 0.54 1.00 1.0 0.36
51+43 8.5 3.7 0.88 0 3.7 5.2 8.3 4.2 7.3 3.2 5.7 7.7 8.7 3.3
49 4.2 1.8 0.53 0 2.9 2.2 5.1 2.9 6.2 1.8 5.7 13 14 10
47+48 2.8 1.3 0.24 0 0.99 1.2 1.7 1.0 4.4 0.84 1.6 1.9 2.2 0.88
44 4.8 0 0.62 0 2,2 2.8 4.1 2.1 3.4 1.8 3.2 4.6 5.3 2.2
37+42 3.2 3.2 0 0 1.1 1.3 1.6 1.1 2.1 1.0 1.9 2.9 3.4 1.5
41+71 2.6 4.3 0 0 0.86 1.1 1.7 0.902 1.8 0.74 1.5 1.8 2,3 1.0
64 1.9 0.21 0.24 0 0.67 0,78 0.98 0.53 1.6 0.55 0,96 1.4 1.5 0.75
40 0 0 0 0 0.079 0.11 0.069 0.11 0.062 ... 0.29 0.21 0.27 0.27 0.14
74 1.7 0.69 0.14 0 0.63 0.78 1.2 0.64 1.1 0.48 0.87 1.1 1.2 0.57
70+76 2.8 1.3 0.13 0 0.95 1.5 2.3 1.1 1.6 0.75 1.5 1.96 2.3 0.96
66+95 7.8 3.7 0.66 0.099 3,6 4.8 7.7 3.5 3.9 2.7 5.2 7.1 8.3 3.6
91 0.61 0.29 0 0 0,27 0.26 0.68 0.23 0.0 0.26 0.34 0.60 0.82 0.20
56+60+89 2.4 0.96 0.12 0 0.82 0.84 1.3 0.68 0.0 0.64 1.2 1.8 2,2 1.1
92+84 7.3 1.8 0.28 0 1.8 2.0 2.7 1.4 0.0 1.6 2.3 4.5 5.2 2.2
101 3.8 1.5 0.25 0 1.7 2.4 4.4 1.9 1.97 1.3 2.4 3.6 4.1 1.7

_99___ - - - --- -- ---1.1--- 0.36-- ..0.083-- ---0 --0,42- -0.-71- --IA-- -0,$8- -0.0-- 0,32 ---0,69 ----100- ----1,0 .. ----0.47-

83 0 0 0 0 0.081 0 0.18 0.13 0 0.045 0.11 0.17 0 0
97 0.80 0.34 0.047 0 0.32 0.45 0.89 0.38 0.55 0.23 0.50 0.75 0.87' 0.37
87+81 0 0 0 0 2.0 1.4 3.0 1.2 1.6 1.0 1.5 2.1 2,2 1.2
85+136 0.0 0.34 0.0 0 0.23 0.33 0.57 0.26 0.0 0.19 0.37 0.72 0.60 0.25
110+77 3.6 1.5 0.16 0 1.2 1.4 2.5 1.2 1.4 0.92 1.8 2.98 3.4 1.5
82 0,31 0.11 0.0 0 0.070 0.068 0.083 0.051 0 0.069 0.11 0.24 0.30 0.15
151 0.53 0.20 0.0 0 0.36 0.42 0.72 0.41 0.34 0.26 0.46 0.76 0.74 0.58
135+144+147+124 0.43 0,21 0.090 0 0.27 0.31 0.67 0.33 3.8 0.17 0.37 0.56 0.74 0.36
149+123+107 1.2 0.47 0 0 0.59 0.74 1.6 0.75 0.59 0.44 0.93 1.4 1.8 0.85
118 0 0 0 0 0.43 0.63 1.2 0.65 0.54 0.30 0.75 1.0 1.3 0.67
146 0.77 0.52 0 0 0.18 0.14 0.28 0.17 0 0.17 0.43 1.1 1.6 0.99
153+132 l.l 0.46 0.040 0.073 0,56 0.62 1.3 0.66 0.67 0.35 0.85 1.4 1.7 0.94
lOS 0 0 0 0 0 0 0 0 0 0.00 0 0 0.48 0.24
141 0.31 0.11 0 0 0.14 0.17 0.39 0.19 0 0.085 0.24 0.38 0.45 0.25
137+176+130 0 0 0 0 0.041 0.044 0.12 0.045 0 0.018 0.063 0.076 0.11 0
163+138 1.1 0.44 0 0 0,52 0.60 1.3 0.73 1.2 0.24 0.79 1.2 1.6 0.95
158 0.091 0.047 0 0 0.060 0.075 0.16 0.085 0.17 0.033 0,10 0.14 0.18 0.088
178+129 0.16 0.080 0 0 0.079 0.099 0.16 0.11 0 0.040 0.14 0.19 0.26 0.18
187+182 0 0 0 0 0.13 0.12 0.29 0.18 0 0.069 0.17 0.26 0.31 0.19
183 0.083 0 0 0 0.072 0.068 0.14 0.085 0 0 0.10 0.17 0.18 0.11
128 0.079 0 0 0 0.021 0.018 0 0.017 0 0.016 0.035 0.062 0.13 0.067
185 0.0097 0 0 0 0.012 0.017 0.028 0.0202 0 0.015 0,015 0.027 0.0 0.024
174 0.28 0.12 0 0 0.13 0.12 0.15 0.15 0 0.061 0.14 0.27 0.23 0,25
177 0.14 0.067 0.046 0 0.094 0.068 0.11 0.092 0 0.056 0.097 0.12 0.16 0.13
202+171+156 0.084 0 0.034 0.022 0.051 0.065 0.11 0.087 0 0.025 0.072 0.12 0.16 0.13
180 0.15 0 0 0 0.081 0.087 0.204 0,12 0 0.016 0,10 0.19 0.24 0.16
199 0 0 0 0 0.007 0.0086 0.019 0.014 0 0 0.015 0.016 0.0 0.018
170+190 0.047 0 0 0 0.0205 0.013 0.044 0.029 0 0 0.018 0.036 0.062 0.054
201 0.10 0 0 0 0.030 0.043 0.085 0.067 0 0.014 0.034 0.072 0.107 0.099
203+196 0.13 0 0.027 0.016 0.067 0.061 0.105 0.105 0 0.031 0.071 0.12 0.14 0.15
195+208 0.040 0 0 0.014 0.013 0.027 0.030 0.028 0 0.021 0.025 0.032 0.048 0.079
194 0 0 0 0 0.027 0.0077 0.015 0.016 0 0 0.0083 0.0060 0.032 0.022
206 0 0 0 0 0.0058 0.0039 0.0061 0.0067 0 0 0.0061 0 0.010 0.018

Total PCBs 123 61 12 0.22 51 70 102 52 81 40 77 118 136 66
Total PCBs (with 8+5) 152 76 15 0.34 62 83 128 65 279 48 93 139 164 74

Homologue Group
2 29 14 2.7 0.11 II 13 26 12 197 8.5 16 21 28 8.0
3 58 32 7.2 0 21 34 41 22 35 17 32 47 55 25
4 33 17 2.98 0 14 17 27 15 29 12 23 37 41 22
5 25 9.6 1.5 0.099 12 14 25 11 10 8.7 16 24 28 12
6 5.6 2.8 0.16 0.073 2,98 3.5 7.1 3.6 6,8 2.0 4.6 7.8 9.6 5.3
7 0.82 0.26 0.046 0 0.595 0.57 1.1 0.75 0 0.26 0.76 1.2 1.4 1.0
8 0.4001 0.073 0.062 0.053 0.22 0.23 0.40 0.35 0 0.091 0.24 0.397 0.57 0.55
9 0 0 0 0 0.0058 0.0039 0.0061 0.0067 0 0 0.0061 0 0.010 0.D18
Corresponding Laboratory Blank IISIOI 1122101 1130101 1/30101 3/6IOt 3120101 3/28101 3128101 413101 4/10101 4117101 4/17101 5/15101 5115/01

Sample Volume (m') 758 792 783 783 792 765 734 780 778 766 745 697 716 839

Surrogate Recoveries (0/0)

#23 85% 84% 87% 91% 78% 90% 91% 96% 93% 91%
%~7%~S%------------n% 89% 8S~~S~~-----9J% IOOU.lo 9"3"% 9J%

#166 97% 101% 94% t03% 92% 94% 92% 90% 97% 96% 94% 101% 99% 97%



Chesler Gas Phase PCB. (xQ-PUF)

Surrogate Corrected Concentrations (pglmJ
)

PCB
Congener
8+5
IS
17+15
16+31
31
1S
11+33+53
11
45
46
51+43
49
47+48

44
37+41
41+71
64
40
74

. 7()+-76

66+95
91
56+6()+-S9

91+84
101

_ 99_

83
97
87+81
S5+136
1I()+-77

HZ
151
135+144+147+114
149+123+107
liS
146
153+131
lOS
141
137+176+130
163+138
158
178+119
IS7+1HZ
183
US
ISS
174
177
101+171+156
ISO
199
17()+-190
101
103+196
195+108
194
106

TolaIPCB.
Total PCB. (with 8+5)

XQ-PUF
4125101

8.5
4.S·

2.9
4.9
2.7
1.9
1.9
1.6

0.46

0.31
2.97
4.5

0.81
1.6

0.99
0.69
0.52
0.13
0.46
0.75
2.9
0.28
0.74
1.7
1.4

____0.39_

0.094
0.27

1.1
0.23
1.1

0.085
0.36
0.21
0.54
0.41
0.46
0.53
o

0.13
0.0402
0.54

0.055
Om5
0.12

0.058
0.033
0.016
0.11

0.086
0.0598
0.087

0.0
0.023
0.035
0.075
0.030

0.0091
0.0065

49
58

XQ-PUF
517/01

2S
12
7.7
13
8.2
5.9
4.9
6.2

0.93
1.0
9.9
7.8
2.1
5.5
2.9
3.1
1.6

0.37
1.1
2.4
8.5

0.97
2.2
5.0
4.5

---1.3--
o

0.91
2.34
0.80
3.9

0.30
0.76
0.71
1.8
1.3
1.0
1.9

0.66
0.49
0.11
1.7

0.19
0.24
0.38
0.21

0.12
0.039
0.27
0.19
0.16
0.34

0.036
0.089
0.15
0.18

0.044
0.0202
0.013

140
165

Homologue Group
1
3
4
5
6
7
S
9

Correspondlne Laboratory Blank

Sample Volume (m')

Surrogate Reco'Veries (0/0)

8.5
22
14
9.7
3.1

0.56
0.23

0.0065
5121101

800

2S
61
38
30
9.6
1.7

0.68
0.013

5121101

768

#23

#166

90% 87%
-----il6!r-------------j-'92%----------s6"k......-----------------------------------------------

97% 101%



Chesler PCBs Iu PredpltaUon (XQ-Precip)
Surrogate Corrected ConcentraUoD5 (pgIL)

PCB
Congener
8+5

18
17+15
16+32
31
28
21+33+53
22

45
46
52+43
49
47+48
44
37+42
41+71
64
40
74
70+76
66+95

91
56+60+89
92+84
101
~-------

83
97
87+81
85+136
110+77
82
151
135+144+147+124
149+123+107
118
146
153+132
195
141
137+176+130
163+138
158
178+129
187+182
183
128
185
174
177
202+171+156
180
199
170+190
201
203+196
195+208
194
206

XQ-Preclp XQ-Precip XQ-Preclp XQ-Predp XQ-Preclp XQ-Preclp XQ-Preclp XQ-Preclp XQ.Preclp XQ-Pre.c1p XQ-Predp XQ-Preclp
711l1OO 8116100 918100 1013/00 1118100 11120/00 12/13/00 115101 111101 3120/01 4/16101 5n101
0.026 0.12 \.4 0.039 0.019 0.021 0 No 0.016 0.016 0 0
0.0062 0.041 0.033 0.013 0.0042 0.0095 0.0030 Sample 0.0090 0.0076 0.055 0.0021

o 0 0 0 0 0.0035 0 0 0.0043 0 0
0.0037 0.049 1.3 0.DI5 0.0093 0.0097 0.0028 0.018 0.011 0 0.0037
0.013 0.098 0.011 0.031 0.011 0.014 0.0053 0.011 0.012 0.039 0.0075

0.0080 0.10 0.018 0.029 0.0073 0.014 0.0025 0.0096 0.0098 0.075 0.0026
0.0062 0.057 0.0058 0.024 0.0082 0.0095 0.0017 0.0067 0.0075 0.039 0.0029
0.0072 0.048 0.024 0.015 0.0092 0.0062 0.0018 0.0089 0.011 0 0.0035
0.0051 0.0079 0 0 0.0049' 0.0017 0 0.0011 0 0 0

o 0.0056 0 0 0.0028' 0 0 0.0095 0 0 0
0.011 0.20 0.25 0.062 0.044 0.038 0.024 0.016 0.017 0.21 0.014
0.0069 0 0.022 0.061 0.053 0.2003 0.108 0.022 0.037 0.36 0
0.0037 0.11 0.0070 0.034 0.028 0.026 0.018 0.0049 0.0063 0.17 0.0054
0.0079 0.076 0.059 0.024 0.0099 0.010 0.0024 0.0080 0.010 0.043 0.0014
0.0045 0.045 0.66 0.013 0.0056 0.0047 0.0012 0.0064 0.0070 0 0
0.0041 0.028 0 0.011 0.0049 0.0076 0.0022 0.0072 0.0052 0.042 0
0.0020 0.025 0.011 0.0096 0.0031 0.0033 0 0.0038... 0.0040 0.019 0
0.13 0.017 0.0067 0.0029 0.0011 0.00071 0 0.00078 0.00088 0 0

0.0036 0.045 0.042 0.017 0.0048 0.0064 0.0030 0.0052 0.0043 0.034 0.0037
0.0041 0.060 0 0.024 0.0067 0.012 0.0046 0.0099 0.0090 0.053 0.0046
0.016 0.19 0.010 0.069 0.019 0.030 0.0084 0.029 0.028 0.17 0.021

o 0.0078 0.023 0.032 0.00069 0.0017 0 0.0020 0.0027 0 0
0.0051 0.066 0 0.015 0.0073 0.0078 0.0017 0.0096 0.011 0.051 0.0023
0.011 0.10 0.032 0.108 0.019 0.012 0 0.018 0.024 0.10 0.0032
0.0075 0.084 0.027 0.013 0.0086 0.DI8 0.010 0.013 0.017 0.073 0.0090

---- -----o:0oI9 0.030 0.030 0 0.0026 0.0061 0.0053 0.0039 0.0051 0.032 0.0031
0.0025 0.0077 0 0 0.0029 0.0013 0 0 0 0 0
0.0060 0.023 0.0015 0.010 0.0043 0.0044 0.0021 0.0035 0.0041 0.DI8 0.0018
0.018 0.067 0 0.033 0.0083 0.015 0.0060 0.011 0.011 0.075 0.0092

0.00045 0.0028 0 0 0 0.0025 0 0.0035 0.0046 0.034 0.0021
0.011 0.12 0.0046 0.045 0.014 0.020 0.0016 0.018 0.023 0.094 0.0060
0.0016 0.039 0.046 0.010 0.0022 0.0013 0.0020 0.0023 0.0031 0 0.0012
0.0029 0.044 0 0.012 0.0030 0.0060 0.0051 0.0058 0.0065 0.050 0.0034

o 0.022 0 0.011 0.0032 .0.0064 0.0058 0.0054 0.0069 0.077 0.0028
0.0090 0.10 0 0.045 0.012 0.016 0.011 0.012 0.014 0.105 0.0090
0.0099 0.18 0.012 0.052 0.017 0.022 0.018 0.015 0.019 0.17 0.011
0.011 0.052 0.012 0.0052 0.019 0.0044 0.0026 0.013 0.022 0.039 0.00805
0.019 0.080 0.020 0.052 0.012 0.020 0.0021 0.01997 0.021 0.091 0.0097
0.013 0 0 0 0 0 0 0 0.012 0 0
0.0027 0.029 0.0099 0.022 0.0034 0.0055 0.0044 0.0048 0.0052 0.033 0.0037
0.00025 0.0044 0 0.0030 0 0.0018 0.0009 0.00097 0.0012 0 0.00078
0.017 0.18 0.0092 0.083 0.016 0.033 0.015 0.026 0.032 0.15 0.016
0.0016 0.021 0 0.0093 0.0021 0.0045 0.0025 0.0032 0.0038 0.014 0.0026

o 0.020 0 0.0042 0.00096 0.0047 0 0.034 0.0049 0.019 0
0.0034 0 0 0.014 0 0.0030 0.0020 0.0048 0.0051 0 0.0066
0.0023 0.021 0 0.011 0.0025 0.0052 0.0034 0.0032 0.0043 0.022 0.0054
0.0014 0.014 0.0026 0.0053 0.0015 0.0012 0 0.0023 0.0041 0.011 0
0.0004 0.0075 0.0041 0.0029 0.00039 0 0.0017 0 0.00084 0 0.0106
0.0037 0.093 0 0.035 0.00405 0.0078 0.0033 0.0067 0.0061 0.078 0.0020
0.0020 0.052 0 0 0 0.0049 0.0024 0.0045 0.0048 0.033 0.0019
0.0047 0.033 0 0 0 0.0058 0.0027 0.0047 0.0053 0.038 0.0022
0.010 0.13 0 0.050 0.0097 0.016 0.010 0.012 0.014 0.090 0.0092

0.00026 0.0019 0.039 0 0 0.0008.0 0.00075 0.0012 0.0071 0.00050
0.0041 0.046 0.0028 0.046 0.0033 0.0065 0.0015 0.0055 0.0061 0.039 0.0027
0.0074 0.066 0.017 0.033 0.0056 0.010 0.0058 0.00S3 0.0094 0.14 0.0056
0.0076 0.077 0.0091 0.028 0.0065 0.013 0.0096 0.013 0.011 0.14 0.016
0.0017 0.018 0.00087 0.025 0.0011 0.0032 0.0031 0.0027 0.0040 0.070 0.0029
0.0048 0.049 0 0.012 0.0019 0.0051 0.0029 0.0043 0.0038 0.049 0.0027
0.0037 0.040 0.0022 0.012 0.0040 0.0051 0.0031 0.0048 0.0052 0.22 0.0040

Total PCBs
Total PCBs (with 8+5)

0.45
0.48

3.1
3.3

2.8
4.2

1.3
1.3

0.44
0.46

0.71
0.73

0.34
0.34

Homologue Group
2 0.026 0.12 \.4 0 0.019 0.021 0
3 0.049 0.44 2.09 0.14 0.055 0.072 0.DI8
4 0.18 0.64 0.40 0.26 0.17 0.31 0.16
5 0.099 0.84 0.19 0.37 0.099 0.13 0.053
6 0.066 0.55 0.054 0.25 0.072 0.10 0.049
7 0.022 0.32 0.0041 0.12 0.DI8 0.041 0.023
8 0.031 0.29 0.069 0.14 0.018 0.044 0.026
9 0.0037 0.040 0.0022 0.012 0.0040 0.0051 0.0031
Correspondlug Laboratory Blank 9126/00 9126100 9126/00 9/26100 9/26100 216/01 216101
Volume ofPredp. (1.) 29 1.3 11 3.8 11 7.1 12

Surrogate Recoveries (%)

#23 82% 82% 72% 81% 86% 92% 60%
1165 88% 83% 81% 83% 92% 93% 57%
#166 91% 93% 73% 86% 95% 92% 41%



Chester Particle Phase PCBs in FIeld Blanks (xQF-FB)
Surrogale Correcled Masses (pg)

PCB XQF-Fleld Blank XQF-Fleld Blank XQF-Field Blank
Congener 6117/00 IIlZlIIoo 5n/OI
8+5 12 165 150
~ 'U M n
17+15 3.9 60 40
16+32 4.5 n 85
n ~ ~ M
U • @ ~

21+33+53 0 0 0
n U u ~

45 2.8 2.1 2.0
46 3.1 2.3 2.1
52+43 59 72 58
49 2.1 33 46
47+48 37 30 30
~ n ~ ~

37+42 2.9 2.0 1.9
41+71 5.3 65 3.7
64 7.8 34 0.79
40 0 0 0
74 2.0 1.4 1.3

. 70+76 95 32 29
66+95 59 92 65
91 2.6 1.9 1.9
56+60+89 18 29 1.2
92+84 30 24 32
101 42 49 22

-----99----- ----- --- --- -9,0-- ----13------6c2------ ------------------ ----------------------------------

~ I~ 1.4 13
97 13 15 9.2
87+81 0 0 0
85+136 2.2 50 55
110+77 26 56 22
82 1.4 4.6 4.5
151 1.3 21 13
135+1~+147+124 1.6 90 98
149+113+107 13 38 12
118 0 0 0
146 1.5 11 6.3
153+132 9.5 U 0.86
lOS 1.4 0.94 1.2
141+179 0.86 1.8 0.63
137+176+130 0 0 0
163+138 14 33 12
ISS 1.3 5.9 0.98
178+129 1.8 1.2 1.3
187+182 1.1 5.3 0.82
I~ 1.3 5.3 0.94
128 0.84 3.8· 0.59
185 0.79 0.52 0.57
174 46 120 60
177 1.4 0.92 1.0
202+171+156 0.93 0.60 9.9
180 1.1 0.70 0.76
199 1.1 4.7 4.2
'170+190 21 4.6 0.61
201 1.8 8.8 1.2
203+196 1.7 5.9 1.2
195+208 8.8 12 10
194 0.89 0.58 0.63
206 0.95 0.61 0.66

TOIaIPCB,
Total PCB, (With 8+5)

Homolog group
2
3
4
5
6
7
8
9
Corresponding Laboralory Blank

783 1412 955
·795 1577 1105

12 165 150
155 399 239
306 301 258
186 258 165
46 281 200
54 134 65
36 37 28

0.95 0.61 0.66
.10/2/00 7/16101 7/19/01

Surrogate Recoveries (8A1)

61%
80%

#65
#166

------II'13----------+-~tl%-----i8~1l'll(,&--------...,82;'ll%.__-----------------------------------

77% 79%
1000.10 94%



Chester Gas Phase PCB. In Field Blanks (XQP-FB)
Surrogate Corrected Masses (pg)

PCB XQP-Fleld Blank XQP-Fleld Blank XQP-Field Blank
Congener 6117100 11120100 5n/OI
8+5 126 279 66
18 IS 136 20
17+15 7.0 73 4.7
16+32 107 0 22
n ~ u V
28 21 100 2.9
21+33+53 0 0 4.2
22 7.2 12 5.0
45 5.2 62 35
46 5.7 7.9 3.9
51+43 6.9 97 306
49 4.0 31 21
47+48 J09 78 11 0
44 5.3 6.4 17
37+42 5.3 8.0 35
41+71 II 16 6.1
64 2.4' 3.1 1.6
40 0 0 1.4
74 3.6 6.2 2S
70+76 3.4 4.7 18
66+95 158 129 117
~ U U U
56+60+89 3.5 5.7 2.4
92+84 8.8 9.8 6.6
m U U U

------99----------- --2;9-----4;4-----1,9-------·--------

83 3.2 5.0 2.2
97 2.5 3.7 7.1
87+81 0 0 380
8S+136 4.2 6.0 2.8
110+77 3.7 5.4 2.4
82 2.6 6.4 1.9
rn U U U
13S+144+147+124 3.5 4.7 2.4
149+123+107 3.4 20 2.2
118 0 0 2.1
146 3.0 4.2 2.1
153+132 2.6 49 1.7
lOS 3.0 5.0 2.1
141+179 1.9 2.1 1.3
137+176+130 0 0 1.4
163+138 3.2 4.0 2.1
158 2.6 2.3 2.2
178+129 3.7 4.2 2.7
187+182 2.5 1.9 33
183 2.8 3.0 1.93
128 2.0 4.2 1.11
185 1.6 2.0 1.16
174 2.8 3.1 1.83
177 3.1 20 2.08
202+171+156 26 7.4 19
~ U U V
19!) 2.4 2.8 1.7
170+190 2.1 2.4 1.3
m U U U
203+196 3.9 21 2.4
19S+208 22 16 20
194 2.1 2.2 1.3
206 2.1 2.4 1.3

Total PCB,
Total PCB. (With 8+5)

Homolog group
2

3
4
5
6
7
8
9
Corresponding Laboratory Blank

666 982 1233
791 1261 1299

0 0 66
318 610 67
i66 273 515
200 248 529
23 32 21
41 2S 51
40 68 48
2.1 2.2 1.3

7113/00 1122101 618101

. #65
#166

Sunogate Recoveries CO"")

-----/n3f----------+-----1;4'%,-----lI87'll%.-------lI89'9%-'--------------------------------------

700;0 88% 92%
71% 97% 96%



Mass of Particulate Matter ~2.5 J.Lm (PMz.s)

Filter code Sample date I Pre-weight Post-weight Mass PMl.S Flow Rate ,PM 2.5 Volume PM2~S

(mg) (mg) (mg) (L/min) (m3) (J.Lglm3)

P051 6/17/00 147.517 147.925 0.408 10 14.052 29

P052400K 6/29100 147.516 147.935 0.419 10 14.394 29
P070600 7/11100 146.527 146.77 0.243 10 14.2872 17
P052400E 7/23/00 149.089 149.38 0.291 10 14.202 20
P072800 8/4/00 145.494 145.751 0.257 10 14.334 18
P072800H 8/16/00 146.566 146.837 0.271 10 13.956 19
P072800F 8/28/00 147.791 148.465 0.674 10 14.088 48
P081800 9/9/00 145.123 145.176 0.653 10 14.424 45
P092000 9/21100 146.575 146.729 0.154 10 13.686 11
P081800C 10/3/00 146.383 146.843 0.46 10 13.788 33
PI02400I 10/27/00 148.019 148.248 0.229 10 14.136 16
PI02400S 1118/00 146.362 146.665 0.303 10 13.398 23
PI01300 11120/00 146.496 146.96 0.464 10 14.172 33
P081800 12/2/00 144.934 144.993 0.059 10 14.37 4
P112800 12/14/00 146.408 146.663 0.255 10 14.178 18
P1l2800 111101 146.045 146.371 0.326 10 14.412 23
P112800 1/19101 146.373 146.566 0.193 10 13.656 14

J

P112800 1131101 146.673 146.961 0.288 10 14.322 20
P011901 2/12/01 144.041 144.259 0.218 10 14.286 15
P011901 B 2/24/01 144.079 144.274 0.195 10 14.07 14
P011901N 3/8/01 145.684 145.955 0.271 10 13.68 20
P011901 3/20101 145.25 145.468 0.218 10 14.07 15
P032301 411101 144.413 144.789 0.376 10 14.448 26
P03230lJ 4/13/01 142.792 142.965 0.173 10 13.944 12
P041101 4/25101 146.202 146.42 0.218 10 14.316 15 .
P041101 5/7/01 143.17 143.364 0.194 10 14.28 14

,

I,
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Evidence for Dynamic Air-Water
Exchange of PCDDlFs: AStudy in
the Raritan BayIHudson River
Estuary
RAINER LOHMANN, '.t ERIC NELSON, *
STEVEN J. EISENREICH,* AND
KEVIN C. JONESt
Department ofEnvironmental Sdence, lENS, Lancaster
University, Lancaster, LAI 4YQ, UK., and Department of
Environmental Sdence, 14 College Farm Road,
Rutgers-The State University ofNew Jersey,
New Brunswick, New Jersey 08901

FIGURE 1. Map of the lower Hudson River Estuary. Shaded areas
indicate urban areas by poPulation density. Adapted map courtesy
of The National Atlas, USGs.

The first detailed evidence for dynamic air-water
exchange of polychlorinated dibenzo-p-dioxins and furans
(PCDD/Fs) is presented. Samples of air (340-380 m3)

and water (33-60L) were taken simultaneously during
July 1998 at two sites in the lower Hudson River Estuary,
NY. The atmospheric gas and particulate phases and
the aqueous dissolved and particulate phases were analyzed
for di- to octa-CDD/Fs. All the homologue groups were
routinely detected by HRGC-HRMS, with detection limits
for the homologue groups "-'1 pglsample. ClzDDs, OCDD, and
ClzDFs were the most abundant homologues in the
water, and the ClzDDs were the most abundant in the air (4.3
7.6 pglm:l). The ClzDD/Fs and Ch/sDD/Fs were 25-53%
and 78-99% associated with the water particulate phase,
respectively. The likelihood of sampling artifacts influencing
the apparent dissolved/particulate partitioning of the higher
chlorinated congeners is discussed. Water concentrations
were constant overthe sampling period, while atmospheric
concentrations varied with air mass origin. The fugacity
ratios between the dissolved phase in water and the
gas phase in air were usually> 1, implying a netvolatilization
flux. Evidence for outgassing of the lower chlorinated
homologues, obtained by the simultaneous measurement
of air over adjacent land and water, proVided further support
for the outgassing of the lower chlorinated homologues
from the water body.

U.S.A. (3-.;). As these m~or sources have been reduced,
diffuse sources ofPCDD/Fs, such as domestic burning and
vehicular traffic. have becomeproportionallymoreimportant
to the-c1.lftent eniiSSibns to the atmosphere (6). UnClear as
yet is the extent to which previously deposited PCDD/Fs
presentin the key environmental compartments ofsoils and
sediments are nowsubject to recycling into the atmosphere.
Discussions have also centered around possible natural
sources of PCDDlFs (e.g. refs 7-1fJ). The role of air-water
diffusive exchange in large aquatic systems as a source or
sink for PCDD/Fshasnot been investigated to ourknowledge,
although this process is important for other semivolatile
compounds. such as polychlorinated biphenyls (PCBs) (Il
1.;), polynucleararomatic hydrocarbons (PAHs) (15, 16), and
nonylphenols (l". Hence theextent to whichcurrentambient
air levels are maintained by air-surface exchange is clearly
of considerable significance.

The lower Hudson River Estuary and Raritan Bay (HREI
RB)neartheNewYork-NewJerseyareaintheU.S. (NY-ND
receives freshwater input mainly from the Hudson. Hack
ensack, and Passaic rivers; itremains a brackish water body
(see Figure 1). The concentrations ofmany contaminants in
samples from within theHRE have consistently been among
the highestmeasuredatU.S. sites (18). Dioxin contamination
ofthe NewarkBay, associated with discharges from the Lister
Avenue Superfund site, occurred in the 1960/1970s and
stimulated measurements of 2,3,7,8-TCDD in animals and
sediments of the area (e.g. refs 19 and 20). The importance
of wastewater treatment discharges, combined sewer over
flows, and atmospheric deposition to the overall contamina-

Introduction tion of the HREIRB have been discussed (21-24). Recent
Polychlorinated dibenzo-p-dioxins and furans (PCDD/Fs) studies comparing concentrations of OCDD and 2,3,7,8-
are ubiquitous contaminants that are released into the TCDD in sediments found a strong decrease over time with
environment as byproducts ofincomplete combustion or as levels of 2,3,7,8-TCDD in the mid-1980s lower by a factor of
chemical impurities. Atmospheric transport is believed to 3-15 compared to the mid-1960s (2.;).
bethem~orpathwayfortheirdistributionawayfromsources This study of air-water exchange in the HRE/RB estab-
(1.2). Municipal, medical, and chemical waste incinerators lishes fugacity ratios for PCDD/Fs across a water surface.
were identified as the major sources of PCDD/Fs to the The sampling site was chosen because ofits contamination
contemporary environment and have since been regulated history, proximity to major urban and industrial centers, and
with regard to their emissions or shut down in many the support offered by an in-place air toxics network (26).
industrialized countries, such as Germany, the U.K., and the Simultaneous air and water samples were analyzed for a full

~~ '-- ~~======~-1---},ranb.geofPCDD/Fs, including C12liDD/Fs. The magnitude of.- _
• Corresponding author phone: ++44-1524-593974; fax: ++44- JII'Y'staw-constants-(t=ffa*milfrnotTamtOTI:lrnlli=waTet'

1524-593985; e-mail: rJohmann@lancaster.ac.uk. coefficients (log Kow 4.9-6.4) for CI2I3DD/Fs makes them
t Lancaster University. susceptible to water-air exchange (27, 28), similar to the
*Rutgers-The State University of New Jersey. 1-4 Cl-substituted PCBs for which air-water exchange

3088. ENVIRONMENTAL SCIENCE & TECHNOLOGY / VOL. 34, NO. 15. 2000 10.1021/es990934r ccc: $19.00



surface temp (OC)
mean SPM (mg/l)
(foe)
mean DOC (mg/l)
water vol (l)
amount SPM (mg)
air temp (OC)
air mass origin
air vol (m3)

TABLE 1. Summary of Four Sampling Events in the Raritan BayJHudson River Estuary

date July 5 July 6 july 7
position 40 0 30.308'N, 400 30.396'N, 400 30.550'N,

74°05.802W 74°05.771W 74°05.7ZO'W
20.3-22.6 19.9-22.0 21.4-22.9
5.59 6.40 4.17
(0.34) (0.34) (0.32)
4.04 4.41 3.71
39 33 51
218 211 213
21.7-27.0 20.3-24.9 20.9-24.8
Northwest (Canada) Northeast (Canada) local (still air)
384 342 352

July 10
400 39.174'N,
74°02.327W
20.0-20.3
7.87
(0.09)
4.90
60
472
23.6-26.1
Northwest (Canada)
370

processes have been quantified (I4). Recently, the air-water
exchange of nonylphenols has been studied for the lower
HRE. depictingnetvolatilization from the water surface (1".
Broman et aI. (2m estimated fugacity ratios for PCDD/Fs in
waters oftheBaltic Seabasedon coastalair and watercolumn
measurements and derived a net gaseous flux into the Baltic
Sea. In this study, measurements in the HRE/RB indicate
that outgassing from the Bay can act as a source of some
PCDD/Fs to the atmosphere.

Uncertainties remain over the amountofPCDD/Fs in the
"truly dissolved phase", since it is difficult to assess the
importance of-binding to-dissolvedorganic-carbon-(DOC)..
for these compounds. Oniy the "trulyft dissolved phase
participates in the approach to air-water equilibrium.
However. the observed changes in PCDD/F concentrations
of an air mass sampled prior to and after passage over the
lowerBayprovides strongevidence thatvolatilizationofsome
PCDD/Fs from the water body occurs.

total, 40-60 L water were sampled, yielding between 200
and 400 mg of suspended particulate matter. GFFs were
precombusted at 400°C for 4 h. and XAD was cleaned by
successive 24 h extractions with methanol, acetone. hexane,
acetone, and methanol in a Soxhlet and rinsed several times
with deionized water. Additional details can be found in
Zhang et al. (14).

Additional water samples were taken for total suspended
particulatematerial (SPM) , dissolved organic carbon (DOC).
and particulate organic carbon (POC) determination. SPM
sampleswereanalyzed for inorganic and organic carbon and
nitrogen-(CHN)~Analysisof-DElCand-GHN-wereperformed
by Analytical Services of the Chesapeake Biological labora
tory. UniversityofMaryland. Air and water temperature, wind
speed, and direction were recorded throughout the sampling
interval (see Table 1). Further meteorological information
was obtained from Newark airport, ca. 20 kID from the coast.

Additionalairsamples (consecutive 12-hday-night) were
Materials and Methods taken at two land-basedsites during the samplingcampaign.

while the over-water samples were being collected. The sites
The Hudson River drainage area above the New York were chosen to represent the coastal environment and the
metropolitan areacovers 34 300 kmz.ThelowerHudson River urban Nj-NY area. Sandy Hook is located on a barrier spit
(Albany to New York City) is 240 kID long and consists of a separating Raritan Bay from the Atlantic Ocean, and the
mixed estuary. in part because ofmarine infusion and tidal "Liberty Science Center" (LSC) is in the heart of the
influences. The salt front limit can extend up the river 110 metropolitan NY and Nj industrial region (see Figure I).
kID, depending on the freshwater flow (30). The HRE is
bordered by the densely urbanized and industrialized areas Analytical Procedure. For the air samples the GFFs were
of New York City. CT. and northern Nj, and in prevailing extracted with toluene and the PUFs in DCM in a Soxhlet
transport regime downwind of other large atmospheric apparatus. The extracts were reduced to ~1mL, transferred
emission sources: Philadelphia. PA, Wilmington. DE. and into gas chromatographic (GC) vIals, and transported to
the Baltimore-WasWngton complex. Exceptfor Chesapeake LancasterUniversity.Theywere cleaned-up on a mixedsilica-
Bay (see 31). there is little information on atmospheric column and fractionated on a basic alumina column. Water
concentrations, deposition. and fate of persistent organic GFFs were extracted in acetone-hexane (l:I) followed by
pollutants (POPs) in the Mid-Atlan~cStates. toluene, while the XAD resins were extracted in acetone-

Simultaneous air and watersamplingon the HREIRB was hexane (l:1) and partitioned against water. The extracts were
performed aboard the RV Walfordinjuly 1998. Air and water cleaned-up as described above. 13C1z-labeled PCDD/Fs
samples were taken simultaneously, while the boat was standards (Promochem,WelwynGardenCity.AL7 IEP,U.K.)
anchored at the sampling station, with the bow facing into wereadded to the XAD-resin before deploymentin the water;
the wind. The first three samples were taken in the Raritan GFFs and PUFs were spiked prior to extraction in the
Bay. and the fourth one was taken in the New York Harbor laboratory. Field and laboratory blanks were routinely
area (see Figure 1 and Table 1 for details). Samples were included (one in 10 each) and treated as the other samples.
processed at Rutgers University immediately following All samples were analyzed by HRGCIHRMS on a Micro-
collection and later analyzed at Lancaster University. mass Autospec Ultima. operated at a resolving power of

Air sampleswere collected from the bow. witha modified ~IO 000 (for details see ref 32). Homologue groups were
organics Hi-Volsampler (Graseby) equippedwithquartz fiber quantified relative to a full suite of 13Cw labeled congeners
IDter (20 x 24 em) and polyurethane foam (10 x 8 em on a 30m. DB-5 column: the 2,3.7.8-substituted congeners
diameter). Each sample consisted ofca. 350 m3 ofairsampled were separated and quantified on a 60 m SP-2331 column.
at calibrated flow rates of ~0.8 m3/min. Filters were pre- Mean recoveries ofthe various 13C1z-Iabeledcongenerswere
combusted at400 °Cfor 4h, equilibratedin constanthumidity generally 50-100% but were 50-65% in the first three XAD- .
before and after deployment in the field. and weighed. PUFs samples. At detection limits of ~.1-0.6pg/sample for the

~_~------weI:e-Cleane!lby-£uc_c.essive-24JLe...........,c""""·0~n,-,in"-;-,a~c;"e""to""n.."e,-,an"""d,,--+---:2,,,,,,3, ....7~.8c-s~u""b""s",ti,:,tu""t",e",d--,c""0""n'5g""en",e,,,,r'-".s-l(~b~as~e<!,d~on~th~e....Jn~o~is~e~o~f--!'th!!e~~~~_
petroleum ether and dried in glass vacuum desiccators. baseline), only trace amounts of ClusDDs were detected in

Water samples were collected using an InIDtrex 100 in the blanks. Method detection limits for the homologue
situwater sampler operating at ~400mL/min and equipped groups, expressed as the mean blank level plus three times
with a glass fiber filter followed by a XAD-2 resin column. In its standard deviation, were generally ~1-2 pg/sample but
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TABLE 2. Mean Concentrations in the Susr.lnded Particulate Matter (SPM) and Apparent Dissolved Phase for the Raritan Bay
(n = 3), Hudson River, and Field Blank ( .BI.)

5PM (pglg 5PM) dissolved phase (fglL)

homologue
Raritan Bay Raritan Bay

groups mean 50(%) Hudson F.BI. mean 50(%) Hudson F.BI.

CI2DFs 430 28 800 26 3200 14 5900 270
CbDFs 27 23 600 2.9 940 14 2900 84
CI4DFs 130 17 310 0.9 230 6 560 23
ClsDFs 80 13 160 1.2 200 24 100 . 4.1
CI6DFs 74 14 150 1.5 88 22 38 3.3
ChDFs 110 9 240 1.0 27 35 ndB 0.2
OCDF 80 23 180 2.3 38 22 16 7.7
CI2DDs 3600 5 1900 7.6 27000 37 44000 170
CbDDs 87 11 140 0.9 400 26 1400 7.8
CI4DDs 61 12 130 0.7 79 19 360 4.6
ClsDDs 20 24 47 0.4 42 18 88 4.2
CI6DDs 150 12 280 0.7 250 36 350 2.5
ChDDs 410 12 860 5.2 540 28 830 45
OCDD 1900 12 3600 21.8 1500 39 1400 132
:ETEQb 23 17 33 1.7 25 -37 17 0.4

• Not detected. nd. b 1-TEQ. ref 33.

TABLE 3. Measurements of PCDDlFs in Water Samples

_ _ __llartlcl~frlI~on_ ~ssolvedlJhase, fglL -sample ---amount-
location I:CI4- BOO/Fs I:I-TEQ l:C14-BOOlFs I:I-TEQ volume, L SPM,g

River Elbe, GermanyB 3000-6400 pg/g 41-73 pg/g 210-280 4-17 ~390 ~29-43

Fraser River, Canadab 14-33 100
Baltic Sea, Swedenc 27-61 pglg DOC 0.1-0.6 pg/g DOC 36-260 0.4-3.6 ~2000 ~12

Japanese coastal sead 1.2-2.9 pg/L 100 ~1000

Raritan Baye 2970 pg/g 23 pg/g 2940 25 ~40 ~0.2

Hudson River e 5430 pg/g 33 pg/g 2350 17 ~60 ~0.4

• Reference 33. b Reference 34. c Reference 28. d Reference 36. • This stUdy.

higherfor OCDD (13 pg/sample) and Chl2DFs (6 and 60 pgl
sample).

Results and Discussion
Water Samples. In the SPM ofthe Raritan Baywatersamples
(ca. 210-470 mg/sample). virtually all PCDDIF homologue
groups and 2,3,7.8-substituted congeners were measured at
above detection limits with good reproducibility (n = 3).
Average standard deviations were ±15% for the homologue
groups and ±17% for the individual 2,3.7.8-substituted
congeners. Concentrations ranged from 20 pglgSPMfor CIs
DDs to >3000 pg/g SPM for CIzDDs (see Table 2). Expressed
in pg/L. concentrations in the solid-phase ranged from 0.08
to 0.15 pgIL for CIsDDs up to 15-24 pg/L for CIzDDs.
Concentrations in the apparent dissolved phase were lower,
ranging from 40 fgIL for CIsDDs to greater than 40 000 fgIL
for CI2DDs. Figure 2 shows the mean concentrations (in pgl
L) for the Raritan Bay samples. with error bars representing
single standard deviations. The apparent dissolved and
particulate phases were dominated by ClzDDs. Both phases
had similar concentrations for the lower chlorinated CDFs.
while the higher chlorinated PCDDlFs were found mostly in
the particulate phase.

Toxic Equivalents (D'EQ) in the Water Samples. The
concept of2TEQ was derived for the biological/biochemical
responses to 2.3.7,8-TeDD and similar pollutants. It is now
common practice to calculate the 2'TEQ in abiotic matrices
to compare the contamination of samples. Concentrations
on:rEQ_(l:TEQ,LeL3--1J associatedwith the SPM ran edfrom
20 to 33 pglg SPM (85 160 fg :ITEQ/L). Contributions to the
ITEQ in the SPM were dominated by 2,3,7.8-TeDD and
2,3.4,7,8-PeCDF, both accounting for ~20%. Interestingly.
similar concentrations were reported for a sediment sample
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(in pglg dry weight) from the main stem ofthe HudsonRiver
taken in 1996 (site 8 in ref 25. courtesyofR. Bopp). 2,3.4,7,8
PeCDF was more abundant in the sediment (43 pg/g
compared to 12 pg/g SPM in the water). while all the other
2.3.7,8-substituted congeners agreed well, with an average
24% difference between the two samples (34). Concentrations
in the apparent dissolved phase were lower with 17-25 fg
2TEQIL. 2.3,7.8-TCDF. 2.3.4,7,8-PeCDF. and, when detected,
2.3,7,8-TCDD were the major contributors to the 2'TEQ in
the apparent dissolved phase.

There are limited data with which to compare PCDD/F
concentrations in water (see Table 3). Homologue andITEQ
concentrations (per g SPM) were similar to those found in
the River E1be and the Fraser River. Concentrations of
homologue groups in the dissolved phase exceeded those
for the Elbe by factors of~2-10 for the homologue groups,
while the ITEQ was similar (35, 36). Concentration per g
SPM were higher in the Hudson River by a factor of ~2,with
concentrations ofPCDD/Fs in the apparent dissolved phase
being higher in the Raritan Bay by ....2 times (see Table 2).
Enhanced analytical sensitivity enabled us to work with
substantiallysmallersample volumesand mass ofparticulate
matter than many others (see Table 3).

ApparentDistribution in the Water Column.The average
percentparticulate phase followed the sequence (%PCDDsl
%PCDFs) ChDFs (26) < ClzDDlFs (38/47) < CIaDDlFs (52/
62) < CI4DDIFs (80176) < CIsJ)D/Fs (75184) < CIsDDlFs (791
86) < ChDDlFs (83196) < OCDDIF (90196). For the same
number of chIorines er gt'oup, PCDDs were generally less
associated with the particulate fraction, with the exception
of CItDDlFs.

Air Samples. Atmospheric concentrations of PCDDlFs
varied strongly over the course of the sampling campaign,
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TABLE 4: Atmospheric PCODIF Concentrations and Field Blank (F.BI.) Data in the Gaseous and the Particle·Bo...d Phase over
Water on the Raritan Bay and the Hudson River (fglm'

gaseous phase particle-bound phase

homologue Raritan Bay Hudson Raritan Bay Hudson

groups JUlyS July 6 July 7 July 10 F.BI. JulyS July 6 July 7 July 10 F.BI.

CI,DFs 1100 2000 750 890 9.1 21 18 16 19 13
CI2DFs 2000 2800 620 1400 10 36 26 20 23 19
CbDFs 540 2100 190 820 0.9 20 29 9.2 19 1.7
CI4DFs 120 1400 57 170 0.6 21 53 7.4 19 1.0
ClsDFs 42 370 25 65 0.2 18 57 6.5 24 0.2
CI6DFs 13 50 7.8 24 0.5 18 58 10 39 0.6
CI7DFs 0.5 1.8 0.5 2.7 0.1 13 21 6.1 40 0.9
OCDF 1.2 1.4 1.3 2.5 0.4 7.4 5.1 2.2 40 0.9
CI2DDs 7300 6500 4200 7500 1.8 110 80 74 34 9.3
CbDDs 90 230 33 160 0.6 9.0 4.4 5.7 3.6 0.4
CI4DDs 27 300 12 46 0.4 10 14 2.6 5.7 0.5
ClsDOs 5.4 140 2.7 4.2 1.0 5.4 23 1.8 4.2 0.1
CI6DDs 2.0 23 1.0 8.6 0.0 17 62 5.2 14 0.0
CI7DDs 2.1 2.0 2.3 2.1 0.9 34 36 9.0 41 1.2
OCDO 8.5 10 9.3 8.8 5.2 99 72 19 130 6.1
rrEQ 1.0 13 0.4 3.0 ~0.1 2.5 7.2 1.1 3.4 ~0.1

with~Cll-sDD/Fsoccurringat12, 17,6.l,and 12pg/m3 (ITEQ pg/m3) and Cit-sDFs (0.2-2.8 pg/m3). Concentrations ofClz-
4.0,21,2.1, and 6.1 fg/m3), for the samples taken on July 5, DDs were consistentlyhigh, regardless ofthe wind direction,
6, 7, and 10, respectively (see Table 4). The first and last whereas Cll-3DFs varied strongly with wind direction (see
sample were characterized by northwesterly winds from the Table 4). Compared to measurements in the U.K. and Ireland,
beart abbe urban-industrial areaJheJ:Ji.g11esLatmospheric the over-water samples in this study showed slightly higher
concentrations derived from the NYmetropolitan region (NE) concentrations of ClsDDIFs. but ClzDDs were higher by a
onJuly 6, and the lowest concentration occurred under calm factor of ~50 (32). CI4_sDDIFs were low for samples taken
atmospheric conditions. Over-water ambient PCDDIF con- close to a major urban/industrial conglomeration; similar
centrations were dominated by the gaseous ClzDDs (4.2-7.6 concentrations have been reported for rural areas in the
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where CSPM is the PCDDIF particulate concentration (fg/g
SPM) , Q'PPdlss is the apparent dissolved concentration of
PCDD/Fs (fgIL) , and foe is the fractional organic carbon
content in the SPM.

Investigations of the sorption of hydrophobic organic
compounds onto natural sediments as swnmarized by
Schwarzenbachetal. (41 and references therein) demonstrate
a linearrelationship between K;,c and K;,w in the watercolwnn:

(5)

log Knoc = 0.67*log !\,W + 1.46 (4)

Fs bound to DOC is problematic since there are no literature
data available for PCDD/F-KDoe values. However, KDoc is
about 5-10 times lower than K;,c values (42, 43). Freidig et
aI. reports a linear relationship between log K;,w and log Knoc
(42), with

where a. is the fugacity ratio, J.W and fa are the fugacities in
water and air, respectively, His Henry's law constant {HLC),
T the temperature (K), and R the universal gas constant.
Equilibrium between the atmospheric and dissolved phase
yields a. = 1. Net volatilization occurs when a. >1 and
deposition (i.e. absorption) when a. < 1. HLCs at 298 Kwere
used since air and water temperatures during the sampling
campaign ranged only from 20 to 27 DC.

With few exceptions the calculated fugacity ratio values
were >1, indicating net volatilization ofPCDDlFs from the
HREIRB (Figure 4). The exception was the second sampling
event, characterized by high ambient air concentrations,
when xa6w/xa6a ratios were <1 for the Cla-6DFs and
C4-sDDs. Fugacityratioswere highestforC~-sDDsand OCDF
with a >5-10, while Clz-sDD/Fs had a: of up to 5-7.

Uncertainties in the calculation ofthe fugacity ratios stem
from (i) the analytical precision in determining Cdhs and Cg..;
(ti) the operational separation of the dissolved phase; and
(iii) the uncertainty in HLC values and their temperature
dependency. Our analytical precision was ~15% SD for the
three water samples taken in Raritan Bay and comparable
to what we presented earlier for five air samples taken
concurrently (SD of ~10% for 700 m 3 each, ref 32). We
employed the appropriate HLC-values reported by Govers
and Krop (28). However, there is on average a factor of 2
difference betweenvalues by Govers andKrop (28) and those
recommended by Mackay et aI. (27); the dominating quan
tifiable uncertainty for a stems from the HLCs. Hence, the
uncertainty in the fugacity ratios will be on the order of ~2,
as indicated by a gray shaded background in Figure 4.
However, most fugacity ratios exceeded that uncertainty
range, indicating net water-to-air exchange.

Evidence ofthe real importance ofair-to-water exchange
was the dominance ofClzDDsin both the apparent dissolved
and phases and the high concentrations of lower

Based on reported log K;,w values and our measured
concentrations of [POC], [DOC], and apparent dissolved
PCDD/F concentrations, the theoretical partitioning onto
DOC, POC, and truly dissolved phase may be calculated.
Thus Cdlss and COoc were calculated and compared to c;"PPdlss.

There was good agreement between the predicted and
measuredapparent dissolved phasefor the higher chlorinated
PCDFs, while c;"PPdlss were lower than predicted for Cll-zDFs
by a factor of ~2-3 (see Figure 3). Clz- 4DDs showed good
agreementwiththe predicted concentrations,while Cis-aDDs
had a ~50% higher concentration than predicted in c;"PPdlss•

Clearly, the linear relationship between KDOC and K;,w derived
in eq 4 does not satisfuctorily explain the partitioning of
PCDD/Fs in the water column, as the calculatedpartitioning
to DOC accounted for only ~50% of the Cis-aDDs detected
in the c;"PPdlss•Inparticular, the highconcentrations ofOCDD
in c;"PPdlss point toward a sampling artifact.

Air-Water Exchange. The direction of net air-water
--exchange-may-be-detennined-by-calculating-dissolved/gas-

phase fugacity ratios

(3)

(2)

(1)

log Koc= log Kow - 0.21

Calculated ~'PP values agreed within a factor of 2-5 with
K;,c values predicted from eq 2 for the CII - 4DD/Fs. However,
the K;,c'PP values for the CIs-sDD/Fs were lower by an order
of magnitude than the predicted values. We interpret this
observation as suggestive of a sampling artifact for the
CIs-sDDIFs in the operational separation of dissolved and
particulate phases.

A partitioning coefficient for PCDD/Fs onto DOC (KDOc)
is defined as

United States (see ref 38 and references therein) at the end
of the 1980s. The contribution to rrEQ was similar to that
found in the apparent dissolved phase: Two congeners,
namely 2,3,4,1 ,8-PeCDF and 2,3,7,8-TCDF, each contributed
> 10% to theTIEQ for all samples; 2,3,7,8-TCDD contributed
> 10% for the first and third sampling event.

Ambient Gas-Particle Distribution. CIHDDIFs were
<30% particle-associated, with C~-aDD/Fs >50% in the
apparent particle phase, consistent with other distribution
studies reported for such warm periods (38) (%PCDDs/
%PCDFs): CI1DFs (2) ~ ClzDDIFs (2/2) < ClaDDIFs (7/3) <
Cl4DDIFs (15/10) < CIsDD/Fs (39/23) < CIsDD/Fs (71/58) <
ChDDIFs (91/94) < OCDD/F (85/80). In contrast to their
distribution in the watercolumn, atmospheric PCDDIFs were
predominantly in the gaseous phase, and PCDDshada higher
particulate-bound fraction than PCDFs. The ambient rrEQ
was evenly distributed between the two phases, with 35
61% occurring in the particle-bound fraction.

Partitioning in the Water Column. The calculation of
net air-water exchange ratios for PCDDIFs requires water
concentrations in the truly dissolved phase. Differences
between truly and "apparent" dissolved phase may be due
to the passage ofcolloids/dissolvedorganic carbon through
the GFF onto the XAD-column. Measurements ofPCDDlFs
in the dissolved phase are also complicated because of the
low levels of PCDD/Fs in water, in general, and low water

- solubllities,especially-of-the-higher-chlol"inated-J>CDDLEs.
The extent to which the "dissolved" phase in the water is
affected by partitioning to DOC is uncertain. The few studies
on the aquatic fate of PCDDIFs do not report detection of
OCDD in the truly dissolved fraction, only associated with
DOC (39). PCDD/Fs bound to DOC were not bioavailable
(40) andwouldnot bereadilyavailablefor air-waterexchange
processes.

It is appropriate to first consider the potential importance
of sampling artifacts. As expected, the fraction of particle
bound PCDD/Fs increased with increasing degree of chlo
rination (with the exception of CI4DDs, see above), pointing
toward a good separation of the phases. Apparent (organic
C normalized) partition coefficients (K;,c'PP, in Llg) were
calculated for the water samples using eq 1

with CDoe the concentration ofPCDDlFs bound to DOC (fg/g
DOC) and G.11ss the PCDDIF concentration in the truly
dissolved phase (fgIL). Correcting for the amount ofPCDD/

chlorinated furans (and by direct evidence discussed in the
next section). This is consistent with the types of ~emical
proIDes observed for PCBs (IO, 14) and PAHs (I5). We note,
however, that PCDD/Fs bound to particles undergo a net,
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one-dimensional flux into the water by means of wet and
dry deposition.

Evidence for Net Outgassing from Measured Changes
in the Gas Phase over the Raritan Bay. The fugacity ratios
presented arestrong evidence that lowerchlorinatedPCDD/
Fs undergo a net gas-phase flux out of the water column
during the studyperiod. Further direct evidence comesfrom
the air measurement program. Three sampling events are of
interest in this discussion. taken on the day (0800-2000 h).
night (2000-0800 h). and day (0800-2000 h) of July 10 and
11 1999. With winds from the NW tbeair mass assed
consecutively over the urban site. the lower Bay and the
coastal site. We were therefore able to measure the changes
inPCDD IF concentrationsprior to (atLSC) and after crossing
over the Bay (Sandy Hook). Back-trajectories showed the air

mass moving to NewYark from the northwest and localwind
readings were consistent at ~340°. The distance between
the two land sites is ca. 30 km. which combined with wind
speeds of 7.5.5.0. and 7.6 m/s on the different events gave
an average travel time of 1.1-1.6hfor the air masses between
the sites. Comparing the PCDDIF profiles at the two sites
relative to air-water exchange is valid if the following
assumptions hold: (i) A well mixed air mass arrived at the
urban sampling site. PCDDIF concentrations at the LSC site
depended on the wind direction. suggestive that the sitewas
not surrounded b rna'or sources. ii PCDD/Fair emissions
were dominated locally by air-water exchange. Ambient air
concentrations were generally low for the vicinity to the
urban/industrial NY- NJ area, suggesting that even though
additional sources cannot be ruled out they were minimal
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(34). (iii) The signal received at the coastal site reflects the july 10, and CIsDDs and C}zDFs on the day of july 11. were
air mass derived from the urban/industrial site following exceptions to this (see Figure 5). (iii) TSP concentrations
transport across the water. The coastal site was affected by decreased from the urban to the coastal site. probably due
a diurnalsea-breeze as a function ofthe relative temperature to deposition of particles during transport across the Bay
changes of land and ocean during the course of a day. This (data not shown). (iv) Concentrations ofPCDD/Fs per gTSP
may have the effect of diluting the signal coming from the increased for Clz-J)D/Fs for the day time sample on july 10;
NYlNj area with air from the ocean. (iv) Degradationl for the other homologue groups and the other samples
depletion reactions in the gas phasewerenegligible compared concentrations per g TSP remained roughly constant (see
to the air-water exchange. Figure 5). Apriori the change in PCDD/F concentrations on

What would we expectto observe ifourassumptions were particles in equilibrium with the gas depended on kinetic
true? It is hypotheSized that (i) PCDDlFs in the gas phase of constraints. Based on our observations, windspeeds of5-7.5
the air mass would reflect the air-water exchange with the m/s were not sufficient to create significant marine aerosol,
lower Bay. with increasing concentrations for the lower so that only deposition should have affected the TSP (see
chlorinated congeners; (li) total suspended particle (TSP) also ref 44). If. however. there was sufficient enrichment of
concentrations in the air would decrease due to deposition PCDD/Fs in the gas phase during the passage over the water.
overtheBay; and (iiI)particle-boundPCDD/Fconcentrations there would be a tendency for PCDD/Fs to partition onto
per gTSP wouldnot be likelyto varysignificantly. depending particles to reach gas-particle equilibrium. (v) The ClzDDs
on the kinetics of exchange from a modified gas phase. were the homologue group with the greatestincreases in the

The observed changes. expressed as the ratio of the gas phase and the only homologue group with increasing
concentrations measured at the coastal site over the urbani concentrations in the particulate phase per g TSP for the
industrial site. are shown in Figure 5. Whereas most gas- three samples.
phase PCDD/Fs ratios are > I, the predominantly particle- Together this provides support for the hypothesis that
bound PCDD/Fs did not change much (ratios of ~1). The RaritanBayactedasanetsourceoflowerchlorinatedPCDDI
uncertainty in the ratios (±40%) is included as a gray shaded Fs to the local atmosphere during this sampling period.
background which arises from the analytical uncertainty in Particularly strong evidence stems from (i) the ClzDDs being
determining ambient PCDDlFs (estimated as a SD = 25%). mostabundantover the wateritself; (li) thecalculatedfugacity .

The key observations are as follows: (i) Highest ClzDD ratios; (iii) the observed changes in the gas phase; and (iv)
-----~C{}onllcentmtions-wer.e_foUnd-over-water This. tQgethe,~~·~-+--JU'creasing concentrations on particles. Fugacities and ob-

the fugacity ratios. indicatesnetvolatilization from the water served changes point toward evaporation of a full range of
surface. (li) On the three events on july 10/11. gas-phase PCDFs and many PCDDs as well, similar to the ,story for
concentrations ofClz- 7DFs and Clz-JJDs increased from the PCBs (13-1S). However. uncertainties remain over the
industrial to the coastal site. The C4-sDDs on the night of effective partitioning of PCDDlFs in the water column and
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therefore about the "real" fugacities for mainly the higher
chlorinated PCDDlFs. If our obseived changes in the gas
phase reflect a true picture. then evaporation is a keyprocess
influencing PCDDlFs up to Cl617DDIF homologues. This is
of course only part of the story. as dry and wet particle
deposition of PCDDlFs into the Bay also occurs. What is
unknown atpresent is theorigin ofthePCDD/Fs in the water.
Key possibilities are remobilization of PCDD/Fs from sedi
ments or discharges into the Hudson-Raritan Bay area
Similarly the cause of the elevated concentrations of ClzDDs
in the water and the atmosphere is unknown.
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N_ ........... 0I1...·_D...._- 715198 day 71519anlghl 7J6198dsy

7__

7nl9aday 7nl98n1ght 71&'9Sday 71W8n1ght 7..... day 71lW8n!ght 7'1OJ9Bdll~ 7J10J98~t 7/11198day

SUipieCoch A070G0 A0706N A070SD A070SN A0707D A0708D AD708N A0709D A070llN A071DO AD710N A07t1C

PheM <ria at part:lcta) ... ... 'oo ... ... 'oo 'oo 'oo ... ,.. ,.. ...
A1rvolulM(1DGC1rn3) 0.362lI 0.340S 0.3373 D..... O.34S 0.3311 0.3527 0.3766 0.3373 D..... 0.3417 0.3441

eonc:.ntratlonDml ,.....
2;3,7,B.TCDF ~. - 120 8.7 .... ...... 20 ... 1• ,» 10 ~. 6,0

1~3.7,8.PoCDF 1.7 .7fttSIHday ,. 3.2 30.2 loot 4.3 3.2 • ,0 3.• 6.1 '.7 3.1

2,3,4.7,8-PoCOF 0.• ... ,.
~6 11.9 2.2 1.4 4.0 ~ :1.6 0.6 1.7

t;l,3,4.7,8-HxCDF 0,. G71C15l9Bnlghi 4,0 0,6 1.1 NO NO ~1 U ~, 1.1 1.6

t.2.3.a.7,,8-HxCDF 0,6 _c:omblnlldfarthli 3,S 0.7 1A 0.6 0,6 1.• 1.2 1.S O.S 0.•

1,2,3,7,8,9-H:(CDF ND Ul,aaubltltutl'd conpne~ NO NO NO NO 0,3 NO NO NO NO NO

2.3.4,6.7.~COF 0.4 NO 1.4 NO 0,7 NO 0.. 0.6 NO ,.2 0.0

1;2.31o.6.7,a.HpCDF NO ..... D... NO 0.6 NO NO NO NO 1.0 NO NO NO

1,2,3,4.7,a,9-HpCOF NO .. ' ....n.. NO NO NO NO NO NO NO NO NO NO

In".
2,3,7,,8-TCDD 0.2 ........ 0,• NO 0.7 0.6 NO 03 03 NO NO NO

1,2,3.7,e.PoCDO NO ......... ~. 0.• 1.2 NO NO 0.. 0,6 NO NO NO

1,2,3,4.7,lJ.Hi(CDQ NO +----- NO NO NO NO NO NO NO NO NO NO

1,2,3.8.7,8oH:lCDD NO NO NO NO NO NO O.S NO NO NO NO

t.2.3.7,8,90HxCDD NO NO 0.6 NO NO NO NO NO NO NO NO

1,2,3,4.8.7,8-HpCDD NO NO NO NO OS NO NO NO NO NO NO

........."'... ... 1148 4420 241. S2SO 2463 1413 1652 3166 ... 1335
,

1108......... 470 ... ..61 1D3l1 11676 2624 10S7 1378 1251 672 414 40.

Tll-F..... 1SZ 262 3700 ... 4468 1113 4S5 S22 420 29' 135 171

T• .,.Fwanl 113 .. 2OS7 214 17SZ 64. m 354 212 20D 71 lOS............ 6' 26 458 46 :l6>l 63 4. 130 63 ., ,. 47

HOlCa-Furans ,. 6 47 ',0 21 7 7 29 15 21 6 14

Hepla-Mnnli 2 2 3 0.2 3 I 1 2 2 3 3 3

1~3A.e.7,8-HpCDF 0.2 2 3 0.2 2 1 1 2 2 2 3 2

1,2,3,4,7.8,9-HpCOF O.S 0.04 0.04 0,04 0,' 0.1 0.2 0.04 D... 0.04 0.04 DA

oeO' 3 0,6 •• 2 2 , 0.6 1 0.6 D•• D.S ,
Mono-Dlc:ocN 3 6 30 1. 40 13 11 17 23 • 14 •
1lI-IlImdn. 7' 168 33lI '56 327 450 463 .. ,., 76 ., 01

T"""""" 11 12 14. '7 11. 44 22 '4 ,. 13 7 6

T.Ir~ • • 211 24 173 50 20 20 30 " 0 "...- 7 3 7. 10 56 11 7 20 13 11 4 •
Hex.DIoxInI 7 2 7 2 7 2 2 13 4 7 4 3

H.pto-Olo>dno • 1 2 2 11 2 1 7 3 • 3 S

1.z.3.4.E1.7,~DO 4 1 2 , S 1 1 4 2 3 2 2

oeoo 22 • • 12 3D 7 • 11 • 13 12 6

13C1ZReoovul_ %
13C-2,8-OiCDF SO 26 63 n 64 59 56 74 70 SO S5 63

13C-2.3,7,BoTCDF OS 4. .. .. 70 6' 76 72 .. 62 76 76

13C-1;J.,3.7,8-PeCOF OS .. 76 lOS .. 102 92 63 .. 74 .. 91

13c-2,.3,4.7,8-Pl!ICOF SZ 73 9' 110 .7 1DO .. as 101 n S4 92
t3C-1,2,3.,4,7,8-HxC ... S3 .. "' 10. 113 lDO .7 101 52 97 105

13C-1,2,3,6,7,IJ..HxC ... S3 .. "' 10. 113 106 B7 101 52 .7 105

~~
S4 .. ... '" 112 '06 107 76 105 61 .7 IOJ

13C-1,2,3,7,8,9-HxC .. SO 53 120 119 111 SO 92 106 92 102 '08
13C-1,2,3A.e.T. OF 101 .. 92 122 '20 102 .. .. 108 92 111 127
13C-1,2.3A.7.B OS .. ... 125 114 .7 SZ .. 108 .. 101 116

13C-OCOF S3 80 .. 113 122 72 SO ... .. " 104 '00
13c.2,7·D1CDD 62 '" 50 72 63 62 67 73 72 OS .. 67
13C-2,3,7-TrCDO S2 43 59 79 63 S3 76 76 76 .. .. ..
13e-2,3,7.s-TCDD 62 '" 2S 58 65 67 37 .. 73 .. 71 ..
13C-1,2.3,7,8-PeC 66 SZ 67 114 100 117 107 .. 102 .. .S ..
13C-1.2.3.4,7,8-HxC S3 SO 61 117 I1S 113 107 .. IOJ 63 ., lOS

13C-1,2,3,B,7,8-HxCDC S3 SO 9' 117 116 113 107 .. IOJ 63 •• lOS

'~~"-r
102 92 .7 124 116 119 106 SO '2' S3 106 "'13C-1,2,3,4,6,7,8-Hp DO 104 SO SO 125 '20 S4 63 .. 102 .. lDO 121

13e-ocCO .. 67 .. 113 130 72 67 SO 104 .. 110 121

13C-2,3,7,BoTCDF 63 Samplti Recoveries 70 66 70 70 76 74 7' .. 78 76

13C.12.3.1.8-PoCDF 78 GTl'I5i8Iday S4 109 OS 100 .. 102 .. .. lOJ 104

13C-2,3,4,7,8-PeCDF 72 ... 63 101 .. .. .. 52 76 7' .. ..
13e-1,2.3,4.7,BoHrC 76 01105111 night 87 SO S3 91 SO 101 .. .. 'OJ 104

13C-1,2.3.G,7,8oIUC 70 ..combInedfar .... .. 09 .. ., 92 OS ., .. IOJ lDO

13C-1,2.3.7,8.9-HxC 76 ur.a.ub8dtut1M1conpnM'S 67 71 S3 76 72 117 lDO '03 11. 116

~~:::~:!;;OF
76 66 '00 .. S5 .. 67 61 .. ., S2
81 +----- .. 64 62 72 70 14' 137 142 162 'SO

13C-1,2,3,4.T,8~ OF 72 7 3 4 ,. 164 164 '4.

13C-2.3.7,B-TCDD 61 29 67 61 67 3S 7. 70 S5 7B 7'

~:~~=
73 .. 103 .. 91 .. .. S3 76 S2 ..

0 7B " 106 S3 ., .. .. .. 67 .. OS

~:~~:~:~;;
0 7B .S 112 S3 S2 .. SO 66 .. 101 ..
~

78 101 114 .. 107 101 SO 10. 66 .7 ..
13Co12,3A,U,a.HP 73 0" 9' 0.0 SO SO n 93 ..
ND-ftCltcl8llllCtldln --



,

New Brunswick Ioxin and Furan Data
sample Dale 7/5/98 day 7/5/98 nl9ht 716198 day 716198 nl9ht 7nl98day 717198 ni9ht 7/8/98 day 7/8/98 nl9hl 719198d~ 719198 night 7/10198 day 7/10198 ni9ht 7/11/98 day
sampleCade A07050 A0705N A0706D A0706N A07070 A0706D A0708N A0709D A0709N A0710D A0710N A0711 0
Phase particle particle particle particle particle particle particle partlcI~ particle particle particle particle

I
AIr valurne(1000 3) 0.3628 0.3408 0.3373 0.3444 0.345 0.3311 0,3527 0.3768 0.3373 0.3364 0.3417 0.3441
CancentraUan D la Infglm3 I

2,3.7.B-TCDF 0.6 Samples 9.5 7.4 sample Sample 22 4.9 2.8 I 4.4 1.9 1.5 NO
1.2.3.7,B-PeCOF 0.9 07/05198'day 11 4.8 nal Iasl 16 3.7 4.8 ; 6.3 2.3 9,2 NO
2,3,4,7.8-PecDF 0.8 and 22 5.5 Quantifled 19 3.4 4.8 6.2 1.8 11 NO
1,2.3,4.7,B-HxCD~ 1.0 07/05198 night 16 3.5 8.7 4.0 7.1 11 2.8 44 6.2
1,2.3,8.7,8-HxCO~ 0.9 are combIned far Ihe 14 3.4 7.4 2.9 6.3 11 2.9 28 5.8
1,2,3.7,8,9-HxCo~ NO 2,3,7,8 substituted cangeners 3.2 NO 0.6 NO 0.8 NO NO 2.0 NO
2,3,4,6,7,8-HxCO 1.4 17 2.6 6.1 3.1 9.9 I 9.6 3.4 29 NO
1.2,3;4,6,7,8-HpC F NO The Data NO NO 15 NO 33 NO NO 178 NO
1.2,3,4,7,8,9-HpC F NO Is presented NO NO NO NO NO ND NO 26 NO

Inlhe I

2,3,7,8-TCOO 0.1 column 0.7 0.5 0,4 NO 1.0 ' 0.4 NO 0.5 NO
1.2,3,7,8-PecDD 0.6 lalheleftl 2.9 2.5 2.6 1.4 1.4 I 2.6 1.1 1.5 NO
1.2,3A,7,B-HxCO' 0.6 - 1.9 1.4 1.8 0.8 1.8 3.3 1.3 5.2 NO
1.2,3,6,7,8-HxCO 1.1 6.6 3.3 4.3 1.8 2.8 I 6.5 1.7 13 NO
1.2,3,7,8,9-HxCO' 0.8 3.0 2.9 2.5 NO 1.7 5.7 2,0 6.1 NO
1.2,3,4,6.7,B-HpC 0 NO 40 30 NO NO 18 62 28 100 NO

Mono-Furans 9 23 23 15 107 25 15 16 I, 26 18 14 78
OI·Fursns 15 21 30 28 9744 40 23 30 84 36 23 123
Tri-Furans 6 13 35 28 65 49 19 20 i 28 10 16 16
Telra-F....ns 10 32 98 76 61 169 41 31 57 19 46 12
Penta-Furans 10 36 121 74 267 180 44 45 64 22 110 22
Hexa-Furans 14 25 144 53 278 98 41 63 121 41 311 28
Hepta-Furans 12 23 54 27 19 27 24 51 99 39 292 021
1,2,3,4.6,7,B-HpCOF 6 13 31 13 32 14 9 30 53 20 175 10
1,2,3,4,7,8.9-HpCPF 1 NO 2 2 NO 1 1 4 I 8 3 33 NO
OCOF 6 10 12 11 12 10 7 25 53 22 127 6

Mono-DIoxins NO NO NO NO NO NO NO NO I NO NO NO NO
oi-ok>xins 4 6 8 8 32 22 9 14 ; 12 7 7 30
Tri-Olaxins 1 2 4 3 3 3 3 5 2 1 4 4
Tetra~Dloxins 2 5 13 11 20 15 5 5 7 1 18 3
Penta-olaxlns 7 16 30 28 63 52 14 11 18 11 46 8
Hexa-Ok>xins 9 50 106 42 105 34 20 35: 56 17 147 24
Hep1a-Olaxlns 37 103 99 62 94 36 14 60' 128 70 193 44
1.2,3.4,6.7,B-HpC DO 17 46 39 30 33 14 7 23 59 26 103 22
OCOO 100 155 210 116 278 56 38 60 278 156 232 126

13C12 Recaverk (%1 ,

13C-2,8-0ICOF 78 65 74 68 11 70 76 57 I 45 71 66 12
13G-2,3,7,8-TC~ 79 n 76 84 15 79 86 78 i 53 86 68 16
13G-1.2,3,7,B-P OF 90 65 82 65 20 96 96 65 59 sa 79 19
13G-2,3,4,7,B-P 'OF 82 82 90 94 20 102 98 104 65 97J . 79 20
13C-1.2.3,4,7,B-Iii<COF 89 88 82 98 20 97 89 1091 64 88 76 22
13G-1.2,3,6,7,8-Iii<COF 89 88 82 98 20 97 89 1091 64 88 76 22
13G-2,3.4,6,7,8-Iii<COF 89 87 82 98 17 95 86 107 64 88 77 21
13G-1;J..3,7.8'9-~COF 90 102 88 109 20 112 93 111 1 74 91 86 22
13C-1,2,3,4.6,7. HpCoF 95 102 63 114 18 111 93 136 74 91 87 22

'~"M'I"
87 102 87 105 16 102 82 120 76 86 82 20

13C-OCOF 80 100 81 100 10 98 74 133 72 76 78 17

13G-2,7·0ICOO 72 68 73 62 11 68 73 66 42 65 65 13
13G-2,3,7·TrCOO 73 72 73 73 15 73 81 68 ' 46 74 66 17
13G-2,3,7,8-TCO 67 78 70 75 12 85 85 25 50 n 63 13
13C-1,2,3,7,8-P 'DO 98 65 95 106 22 103 102 109 ! 63 89 82 21
13G-1.2.3A,7,8- DO 91 95 82 102 20 96 86 116 ' 66 84 77 24
13G-1.2,3,6,7,8- ' oD 91 95 82 102 20 96 86 116 66 84 77 24
13G-1.2.3,7,8,!>-~Do 99 108 65 119 22 121 103 124 73 95 93 28
13G-1.2.3,4,6,7,8- pCOo 91 103 95 113 15 109 86 131 77 90 79 22
13C-OCOO 85 108 90 110 11 105 76 140 73 76 79 19

ND • ~ot detectE In samples

I,



I

......_01..... FunnDlIbI
I....~ .... 71&Wd-r 715198~1 716198day Tl'Ul88nlgM 7nl9aday 7nl98nlght 718198 day 718185 nlglrt 7/!W8 dSV 7J9198 right 7110198 day 7110198 nlghl 7J11198 d-V

S-apr.Cad. Rl697 RL692 RL681 RL633 RL117 RL70ll RL718 RL719 RL720 RLlI67 RL666 Rl.ll7ll RL722 i
Ph•• (PI or partIde ... ,- ,- ... ... ,- goo -) goo goo ... goo ,OO

A1rvoluIM(10D1m3) 0.S014 0A935 0.4487 0.2024 0.2758 0.5663 0.... 0.654 0.6339 0...... 0.5467 0.5878 0.6418
,

ConctIntnIIonD. .....
2,>,1,1-ll:DF 4A 4.2 '.0 0.42 .- "'SeD Cobnn "See CobM 2.' 23 .~ 14 •.7 2.7 I

1,2,3.7.8-PeCOF 2.7 2.' 2.7 0.20 Cl7lO6191nJght, 7J81B8n1ihr 71819anl;hr' u 10 '.1 ... 32 1.4

2,3,4,7,8-PeCOf 12 1.7 1A 0.15 07lU7l91dllV. 1.0 •.. 2.8 4.9 1.3 1.0 i
1,2,3,4,7.8-HxCOF 2.2 ND 1.' 0.14 071071Banlght. 0.• 2.. 3.8 3.1 0.' 1.1

1)';3,8,7,8-HxCDF 1.• 1.0 1.' 0.13 Md 07108198 dllY 0.• 1.' 2.. i. '0.8 0.'

1,2.3,7.8,9-HxCDF ND NO ND ND ..combined for the NO NO NO 026 NO ND
2.3.4.S,7,B-HxCDf 0.97 0.92 1.' 0.25 2,3.7.e .ubslleutld coneenen 0.• ..92 12 1.3 0.44 0.• ,

1.2.3,4.6.7,B-HpCDF NO ND NO 022 0.' ND ND 2.3 ND 3.'
1,2,3.4.7,8,9-HpCDF NO ND ND ND ThoD... ND ND ND ND ND ND......-
2,3,7,8-TCOD ND NO ND 0.09 ..... NO 0.41 2 0.18 0~7 ND
1,2,3.7,8-PeCDD NO 0.56 NO 0.11 ""'- 02 ND • U 0." 0.• i
1,2,3,4,7,8-HKCDO NO NO NO ND toth.1eN 0.3 NO • 0... NO 0.2

1.2,3,15.7.8-HxCDD NO NO NO ND +-- NO ND 12 12 ND 0.• I
1,2,3,7.8,9-f-btCDD NO ND NO ND 0.3 0.26 7 ND ND 0.'
f.2.3,•.e.7.8-HpCDD 0." 0.57 NO ND O~ ND .. ND ND ND

I............. 714 - ... 707 353 666 467 909 1600 1617 ..7 2009 760
"....... m ,.... .13 44. 314 4.7 46. 735 2663 1226 1696 1560 702 i
T........ 240 337 207 110 09 110 114 211 1146 361 626 ... 224

Teb'HWBnI .7 156 .. 36 29 '" 26 .. 4., 163 270 20. 63 ,.....,.,...... 4• OS 32 14 10 11 • ,. 132 76 93 47 33
Hu:~urm. 21 ,. t7 • 3 4 4 4 27 49 33 • 13
Hepta.Fur_ 2 3 2 3 1 1 1 1 4 15 3 1 2
1,2,3,4,S,l,BoHpCOF 2 2 2 1 I I 0.3 0.4 2 • 1 I 2
1,2,3.4.7.8.&.HpCDF 0.04 O~ 0.04 0.04 0.04 02 0.04 0.05 0.04 0.3 0.04 0.04 0.04

IOCDF , 2 0.' 2 2 2 0.' 0.' 2 2 0." 0.47 2

Mono-DI-. • 22 • 7 2 3 3 • • 22 • 14 4

""""""'" 925 3679 1306 687 1349 2721 2023 1413 1523 1369 3410 1925 3137
Trl-Dlaxlna 19 .. 19 ,. 15 24 20 20 30 40 44 32 33
T--.n. • ,. 7 • 4 • 4 11 27 53 25 19 13 i
Pen~DIoxInIl • 4 • • 2 2 1 3 13 .. 15 7 •
Hexa-Dkodn. 4 4 4 3 1 2 I 1 3 150 19 3 •
He.......... 3 3 2 4 7 2 I 0.4 • 50 • 1 3

1,2,3,4,6,7,B-HpCOD I 1 1 2 3 1 I 0.4 2 22 3 1 2

OCDO • 12 3 17 49 • 3 4 29 32 • 3 11

13C12 Recovetta

13C-2.8-DICDF 56 .. 102 56 .. lot .. 56 .. 56 100 .. 90 I
13C-2.3.U-TCDF 71 56 .. .. .. 57 .. 73 .. 72 72 63 50
13C-1~.7,B-PeCDF

,. 7. n 92 7. .1 ,. SO 57 79 .7 92 71
13C-2,3.4,7,8-PeCDF • 7 63 190 10• .7 .. .. 09 .7 .. 104 105 50
13C-I,2,3A.7.6-HxCC 92 • 7 '06 114 91 .. .. 93 .7 68 101 103 ••
~~~:::~:=~

.. 91 117 115 .. 105 104 .. 75 104 108 108 92 i
56 91 t17 115 .. 105 104 56 75 104 10. 100 52

~;g:~~~= II
101 .. 120 11• 09 107 111 09 71 101 110 106 ..
110 09 128 120 109 122 120 114 75 107 100 107 106 i

~1
104 .. 111 .. 112 111 110 104 7. 110 112 111 102
103 .. 115 63 110 117 10. 106 76 101 103 99 104

l3C-2,7.DlCCD 56 .. 102 56 95 lot .. .. .. .. 100 09 ..
13C-2,3,7·TrCDD 63 70 .7 67 7. 71 52 .. 59 76 79 .7 70
13c-2,3,7.8-TCOD 79 71 70 .. .. n n ., 59 75 ., .. 72
13C-1,2,3,7,8-PecCO n .. 67 .. 50 63 .7 67 28 76 63 63 .,

I
13C-1~.4.7.8-HxC '04 .. '06 115 100 114 101 102 n 100 104 103 .,
13C-1,2,3.8,7,8-HxC 103 .. 11. 112 107 110 114 105 75 104 10. 103 103 ,

13C-1,2,3,7,B,MIxC 103 .. 119 112 107 110 114 105 75 104 10. 103 103 I

=U1 110 .. 137 "' 123 120 125 114 .. 11. 113 112 114
10. 104 112 .. 110 115 105 105 76 105 110 105 105

13C-2,3.7.B-TCDF 91 •• SO .. .. SO 67 .7
13C-1,2,3.7,eAleCOF 93 52 9t 111 .7 .. .. 93 I
13C-2,3.4.7~F 102 .. .. 101 7. 92 .. 63
13Co1,2.3.4,7,s.J-bcC 76 32 103 105 62 .. .. 9t
13e-1,2,3,e,7,8-HlcC 85 46 102 110 63 .. .. 92
13C-1.2.3.7,8~ 4. 4 117 110 72 .. .. ..
13C-2.3A.tl.7,a.HxC 56 67 .. 97 7. .. 95 .. !

13C-1,2,3.4,8,7,6-HpC1Df • 22 0 153 11. .. .. 99 100
13Co1.2..3.4.7.8,9-HpqDF 3 12 75 OS 101

i
13c.U.7,8-TCDD 74 .. 67 62 29 62 OS 82
13C-1,2,3,7,8-PeCDD .. .. .. 111 7. 97 101 56
13C-1,2,3,4.7,8-HlcC .. .. 93 104 76 09 100 ..
13C-1,2,3,8;7,Mb;C 97 .. .. 102 7. 56 .. ..
13C.1.2.3.7,8,9-HxC .. 91 95 56 .7 112 122 110
13C-1,2,3,4,e:T,8-Hpl DO .. 59 95 .. SO .7 95 92

ND·ngtd....1n .....

I

I



I
!
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Sandy Hook 010 nand Furan Data
Sample Date 7/5J9B day 715198 nIght 7/8198 day 716198 night 7[1198 day 7f7/98 night 7/8198 day 7181g8nlght 718198 day' 719198 night 7/10/98 day 7/10198 night 7/11/98 day
SomplaCode B0705D B0705N B07060 B0706N B0707D B0707N B07060 B0708N B0709D B0709N B0710D B071 ON B0711D
Phase (gas or p lela, part part part part part part part gas'partlcle part part part part gas'partlcle

Alrvolume(1009 3) 0.5014 0.4935 0.4487 0.2924 0.2758 0.5663 0.549 0.554 0.5339 0.5844 ... 0.5487 0.5878 0.5418

Concen1ratlon 0 ta In fglm3
2,3,7,8-TCDF ND ND ND 0.1 Samples ·See Column ·Sea Column 2.5 2.2 2.1 2.8 ND 2.7

1,2,3,7,8-PeCDF 0.9 2.1 1.5 0.1 07/08198 nlghl, 7/6198 nlghr 7/8/98 nlghr 1.2 3.0 3.4 2.4 2.5 1.4

2,3.4,7,8-PeCDF ND 1.9 ND 0.1 07/07198 day. 1.0 4.7 3.4 2.4 3.7 1.0
1,2,3,4,7,8-HxCD ND 3.7 1.7 0.1 07/07198 nlghl. 0.6 5.2 8.8 3.5 4.9 1.1
1.2,3,6,7,8-HxCD 12 3.3 2.2 0.1 and 07/08198 day 0.6 3.6 6.8 2.9 3.6 0.9
1,2,3,7,8,9-HxCD ND ND ND ND are combined for lhe ND ND 1.6 ND ND ND
2,3.4,6,7,8-HxCD 1.3 3.5 3.3 0.2 2.3,7.8 substltuted congeners 0.6 8.1 9.4 3.0 4.8 0.8

1.2,3.4,8,7,8-HpC F ND ND ND ND 0.9 18.6 66.0 16.5 NO 3.5
1,2,3.4,7,8,9-HpC F NO ND ". ND NO The Data ND ND ND ND 1.9 ND

Is presented
2,3,7,B-TCDD ND ND ND ND Inlhe ND ND ND ND ND ND
1.2,3,7.8-PeCDD ND 0.4 ND 0.1 column 02 0.1 3.5 0.8 0.8 0.8
1,2,3.4.7,8-HxCD ND 1.4 ND ND lolheleltl 0.3 0.8 11 1.3 12 02
1,2,3,8,7,8-HxCD ND 2.3 ND 0.04 - ND 0.8 16 2.3 2.2 0.8
1,2,3,7,8,9-HxCD ND 2.3 ND ND 0.3 1.8 22 1.8 1.3 0.5
1,2,3,4,8,7,8-HpC DD 4.3 17.8 ND 0.1 0.3 1.4 899 25.5 19.8 ND

Mono-Furans 12 14 15 8 11 8 8 8 11 I 13 15 15 10
D1·Furans 10 14 13 14 11 4 5 10 11 14 15 12 9
Trj..Furans 7 13 8 8 4 3 3 10 11 14 13 11 4
Tetra-Furans 7 22 8 7 3 2 1 16 22 I 24 24 16 6
Penta--Furans 6 26 4 3 1 1 2 16 34 41 17 27 6
Hexa-Furans 10 39 9 4 4 3 2 7 45 80 33 35 9
Hepta-Furans 12 25 10 1 2 1 3 7 29 166 34 25 10
12,3,4,6,7,8-H~DF 6 12 6 1 1 1 1 4 16 61 16 14 6
1,2,3,4.7,8,9-H DF 1 2 ND 0.13 ND ND 0.12 0.49 2

!
10 2 2 0.36

OCDF 5 9 5 ND ND 1 1 3 14 154 16 12 5

Mono-Dioxins
D~Dloxlns 11 13 16 7 12 22 8 11 6 12 15 10 17
Trl-Dloxlns 1 1 a 1 0.49 1 1 1 1 1 2 1 3
Telra-Dloxlns 1 1 2 6 1 1 1 2 2 3 3 2 1
Penta-Dioxins 2 3 1 1 2 0.38 0.25 3 9 21 3 8 2
Hexa-Dioxlns 6 19 4 2 ND 2 1 6 20 173 20 23 10
Hepta-Dloxins 26 39 23 3 5 1 2 12 24 1338 50 40 25
1,2,3,4,6,7,8-Hp DD 11 17 10 2 3 1 1 6 11 729 22 19 11
acDD 72 65 47 30 18 7 6 33 56 3615 115 91 66

13(:12 Recovert 18(%)

13C-2,8-0ICDF 57 89 62 49 54 62 83 38 78 91 81 74 60
13G-2,3,7,B-TCD 72 78 72 68 75 75 98 35 96 103 89 85 77
13G-1,2,3,7,8-Pe DF 93 91 86 83 100 87 111 37 113 116 103 101 86
13G-2,3,4,7,8-Pe OF 99 95 67 85 97 93 110 48 111 112 103 J 98 92
13G-l,2,3.4,7,8- blCDF 104 104 94 83 117 97 120 37 120 117 110 104 97
13G-l,2,3,8,7,8- blCDF 104 104 94 83 117 97 120 37 120 117 110 104 97
13G-2,3,4,6,7,8- btCDF 102 107 9D 65 112 102 125 51 115 121 106 106 102
13G-l.2,3,7,8,9- btCDF 113 112 95 83 120 115 104 58 115 125 109 104 109
13G-1 ,2,3,4,6,7,8-HpCDF 98 115 97 71 106 108 117 35 125 122 118 111 105
13G-1,2,3,4.7,8, HpCDF 98 115 87 62 110 104 117 44 115 117 105 103 103
13e-ocDF 86 107 79 50 68 91 120 33 116 122 97 100 92

13G-2,7-DiCDD 59 75 61 49 58 68 86 54 78 90 81 71 67
13G-2,3.7-TrCD 64 77 65 68 63 71 92 35 86 97 86 SO 71
13C-2,3,7,8-TCO 0 64 57 64 48 67 85 92 27 80 I 93 63 69 87
13G-l,2,3,7.8-Pe DD 99 103 88 69 101 101 115 45

::~ I
116 104 103 101

13C-l,2,3,4.7,8- blCDD 104 114 94 82 116 108 124 45 115 109 104 106
13C-l,2,3,8,7,8- blCDD 104 114 94 82 116 108 124 45 117 I 115 109 104 106
13C-l,2",7,8,9- btCDD 118 128 101 94 112 119 125 59 123 125 120 111 117
13C-l,2,3.4,6,7, HpCDD 97 118 89 68 104 107 121 42 121 120 110 107 104
13G-OCDD 64 110 81 51 93 96 129 35 117 124 108 104 95

,

ND • not detect dlnsamples
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Ubody__ eon11l1o>d. Md,."" D... I
SampleD.c. 7....day 7/15198 night 716198 day 7M1genlght 7m88dsy 7n1f/8~1 718J98dllY 7JM8nlght 71U196dsy 719198 nIght 7/10196day I 7/1OJNday 7JI0198nJgh17/11..-.aday........... corow C07llSN C07D6D C0700N C07D7D corom C01080 C0708N C07D6D CO"'N COTIOD I COTtOO COTtON COTtlD
P..W.or""') ... ... ... ... ... ... ... ... ... ... ... I ... ... ...

(lop oropllt PUF) llio_or.... pUF)
Alrvollllllll(10llOmS) 0.6224 0.5497 0.6416 0.6329 0,6344 0.6344 0.035S 0.5601 0.6298 a.5771 0.5325 0.5325 0.6527 0.0579
Conc.nlraGon Datil In ......
2.3,7,"= as .....~ •.6 0.• ....... "See Colurm -see CoWrnn 6.1 13A ... • .3 ND 2.3 ND
1,2,3.7,8-PeCDF '.1 ... 7JJ OA 07J081D1n1ght, 7~nIghl'"716/98~ 3,1 11.6 •.0 3.7 ND 1.7 ND
2,3,4,7,B-PaCDF ~6 QUlI'\tdlMl ... 0.2 07107IYdllY• ,., .,. ~. 1.• NO 0.3 NO
1.2.3,4.7,S-HxCDF 1.7 " 0.2 071D7t91nlght, NO 3,2 1.4 1.5 NO NO NO
1,2,3.8,7,8-~COF 1,. ~. 0.2 and 17/D1I9Idll)' 0.5 ~9 ,.2 1.2 NO 0,3 NO
1,2,3.7.e,9-HxCOF NO NO NO .... combined for 111. NO NO NO NO NO NO NO
2,3,4.8,7.~F 0.3 1,0 0.2 2,3,7,e.u_t1tutec1 cons.n... NO 9.• 9.• 0•• 0.51 0,3 NO
1,2,3,4,El,7,B.HpCDF NO NO NO NO NO NO NO NO 0.3 NO
1,2.3,4,7,5,9-HpCDF NO NO NO Thea.,. NO NO NO NO NO NO NO

"p~ntU

2,3.7,8-TCOD NO 0.• NO I.... 1,3 NO f.3 NO NO NO NO
1,2•.3.7,8-PeCDD 0.• 1,8 02 ..oom. 0,8 U 1,3 0.• NO 0" NO
1,2,3.4,7.8-HxCDD 0.3 NO NO ......... NO NO NO NO NO NO NO
1;J..'J.8.7,8-HlcCDD 0.7 NO 0.1 +--- NO '.1 NO NO NO NO NO
1,2,:3.7,8,9-HxCOD NO NO 0,1 NO NO NO NO NO NO NO
f2.3A.5,7,B-HpCDD NO NO NO NO NO NO NO NO NO ~8

............. .,45 2325 2021 1419 1214 f348 2051 23B2 .... 3503 Sf. 2552 1248 5725"""'... 1550 1263 2030 1075 ... Il22 957 1388 3383 2094 7119 ..... ... 1418
TlI-Furan. 381 371 650 300 236 241 264 54. 9ro 796 323 11.8 .f9 221
Tecr.Fw.,. ,.. 1113 231 83 .. .. .. 228 .38 311 130 0.. 72 .7............. .. .. 102 30 33 23 30 45 130 10. .. 02 26 9
Hex.-Furens 25 19 30 • 12 • 8 8 33 .f 19 0.2 • •Hllpla-Furanl 2 1 1 , 2 • , , 2 1 I 0.02 0.3 ,
1,2,3,".s,7,a..HpCDF 1 1 1 1 1 • 1 0.' 1 1 1 0.1 0.3 02
1,2,3,4,7,8,9-HpCDF 0.04 0.04 0.04 0.04 ,

° 0,04 O.DO 0.04 0.04 02 NO 0.04 f
DCDF 0.6 1 0.6 f ° • D.' D.' 0,6 f • 0,' 0.3 •
~... 1. 23 21 '6 7 f. 1. '" 25 ,. 2 0,. • 37

"""""'" 20' ... 1231 2524 1401 200' 1110 1065 .51 ... 169 17.1 22' .,.
7rI-llIoodno ., 37 43 43 29 3B 35 67 47 .. 19 O.S 20 20
Tetr.oloxlnl 17 3B .2 18 11 13 25 65 .,

33 20 0.2 22 11
p.,la-Dlaxlnl 7 •• 2B • • • 17 1S 23 3 • NO 10 •Hua-OIoxlnl S • 11 3 3 '13 • 2 '0 • 6 0.' 1 •"'....".,.,.. 3 • • f 3 14 • 1 2 1 2 1.0 1 •1,2,3A,S,7,8-HpCDD 1 1 , 1 , 8 1 0.' 1 1 1 0.6 0.' 3
OCDD • •• 8 • 8 •• 3 3 .. 3 7 NO 3 "
13C12 RecovMI_I%)
13C-2,S-DCDF 73 80 .. 60 60 82 82 .. .. S' 53 53 .. 82
13c..2,3,7.e-TCDF so 72 70 n n 75 73 80 .f 73 70 .. 79 71
13C-1,2,3.7.8-PeCDF .. .. " •• B8 B2 B8 Il3 100 .. .f B1 .. B8
13C02,3,4,7,BoPeCDF Il3 .. " 97 93 OD os 9B lOS OD B7 so 99 ..
13Co1:J.;JA,7,8-HxCDF 98 93 '0. 117 10. 90 11. fOO 12' '07 10. .. 11S 98
13C-1,2,3,6,7,8oHlcCDF 98 Il3 10. lf7 10. OD 11. fOO 121 '07 fOS .. f15 98
13c..2,3,4,8,7,8-HlcCDF 100 97 'D' 115 "' 83 113 105 132 110 fOS 88 120 9B
13C-1.2:J.7,8,9-HxCDF "' lOS 112 110 f" 88 121 11. '29 11. 'OS

I

.. 116 1113

:::~~~:~:~=~
104 O. 'DO '04 11. .. 10. 'D' 11. os 97 98 lOS 103
'07 9B 110 11. 129 .. 11S 110 117 11. 109 OD "' 105

13CoOCOF 101 101 12f 124 fDO .. 11• 110 101 119 121 92 126 107

13C-2,7-DiCDD 82 71 8' 7f 72 7f '" n 70 80 69 65 .7 ..
13C-2.3,7-TrCDD 81 .. '" 70 73 7. 7f 7B 76 .. B8 82 7. 7f
13C-2,3,7,8-TCDD 7f 7. 70 .6 B1 n 73 7B 51 75 38 37 33 7f
13c.t,2,3,7,8-PeCDD '03 .. '02 "' "103 92 "' 105 'd' 103 102 53 111 ..
13Co1,2,3,4,7,8-tb:CD9 103 99 '18 12' "' .. '21 lOS f26 110 11. .. 126 J 9B

:::::::1
f03 .. 11. 125 "' .. 12f 10< 126 110 11. I 88 126 9B
110 109 111 121 126 101 118 "' 133 113 11. ! 90 123 10.
fDO 103 "' 118 11. 97 110 110 11. 100 10. .. 117 '07

13COOCOO fOB fOS 126 134 110 104 '26 117 fOO 125 125
!

92 130 116

13C-2,3,7,8-rCDF .. 93 .. Slmp.. RecoVIIriel 97 .. ., 90 76 .2 B7
13c.l .2,3,7,8-PeCOF 113 11. OI G71011N night, .23 f01 125 113 Il3 113 95
13c-2.3,4,7,80PaCDF fOO 101 .. 07111T_d.y, lOS 100 101 07 95 9B 96
13c.1,2,3,4,7,8-HlI:CDF f03 '04 50 D7lQ71Nnlght, 'OB 102 100 9B f02 101 99
13e-f,2,3.e,7,8-HxCDF lOB '07 '" IIftd07I01181dQ' 109 106 59 101 108 f03 101
13C.1,2,3,7,8,9-HxCDF 103 f05 10 arllcomblMdfDr 111 10. 104 96 53 .. 99
13C-2.3,4,e,7,8-HxCDF f02 106 51 %;J,l,a lubstilutMl cong.... 110 lOB 10' 100 .. '00 10.

~:~~~:;~=[
108 113 • 110 "' 104 110 '09 fOB 104
103 113 0,05 +--- 104 99 73 111 Of

13Co2,3,7,8-TCOO 78 79 .. 53 68 .. 30 30 34 7.

~:~~~=~
101 103 93 10. 10. .. 59 '" 9B 9B
107 109 .. "' 111 10' 10f 107 99 104

f3C-12.3.8.7,B-Hx~~ 107 lOS 90 11. 113 '02 99 107 99 102
13C-1,2,3,l,a~C 123 104 .. '30 122 103 100 106 101 122
13C-1,2,3,4,6,7~ 108 110 80 11. 117 104 .02 .. 107 107

ND-notcletlctlldln. ....
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Liberty Science ' inter Dioxin and Furan Data I
Sample Date 7/51S8 day 7/5/98 nlshl 7/8188 day 7/8188 night 7f7/98day 7/71S8 n1Sht 7181S8day 7/8188 nlghl 7j19l88day 7/9/88 night 7/10188 day 7/10/98 night 7/11/88 day
Sample Code C07050 C0705N C07080 C0708N C07070 C0707N C07080 C0708N IC07080 C0708N Co7100 C0710N C07110

Phase IDas 0' p rUcle' particle particle partlde particle partlde particle particle partide particle partide partido particle particle

AIr volumell 000 3' 0.5224 0.5497 0.5415 0.5329 0.5344 0.5344 0.5358 0.5801 10.5298 0.5m 0.5325 0.5527 0.0579

ConcenlraUon 0 ta In fglm3
2,3,7,80TCOF 0.9 1.6 1.5 0.2 Samples "See Column "See Column 2.4 2.4 2.4 1.2 1.1 2.8
1,2,3,7,80PeCOF 0.7 3.2 2.5 0.2 07/06198 night, 7/8188 nl9ht' 7/8198 nlghf' 3.9 4.4 - 4.7 2.4 2.6 4.1
2,3.4,7,80PeCOF 1.2 5.2 2.1 0,2 07/07198 day, 3.5 5.6 5.0 2.1 2.2 2.9
1.2,3,4,7,80HxCO 1.6 9.5 4.6 0.4 07/07198 night, 3.5 14.4 9.7 6.6 4.6 8.4
1.2,3,6,7,80HxCO 1.3 9.3 4.0 0.4 and 07/08198 day 3.2 9.2 8.1 3.6 3.3 2.9
1.2,3,7,8,9-HxCO NO 1.0 NO NO are combined for the NO 0.9 1.2 NO NO NO
2,3,4,6,7,80HxCO 2.1 12.7 5.4 0.4 2,3,7,8 substituted congeners 3.3 13.5 7.3 3.3 3.6 4.4
1.2,3,4,6,7,80HpCQF 10.9 36.8 24.2 1.7 15.8 66.1 43.2 36.3 22.2 NO
1.2,3,4,7,8,9-HpC QF NO NO 1.8 0.1 The Data NO NO NO NO NO NO

Is presented
2,3,7,80TCOO NO NO NO NO In the 0.5 0.2 0.6 ND NO 1.9
1.2,3,7,BoPeCOO 0.4 2.3 1.3 0.2 column 4.9 1.2 2.5 0.8 1.7 NO
1.2,3,4,7,80HxCD 0.9 3.7 2.3 0.3 lotheleftl 8.5 2.2 2.8 1.4 2.3 NO
1,2,3,6,7,80HxCO 1.4 6.8 4.3 0.5 -- 17.4 5.1 6.0 3.7 7.4 NO
1.2,3,7,8,9-HxCO 1.0 4.7 4.0 0.5 14.4 ,4.4 4.8 2.6 6.4 5.8
1.2,3.4,6,7,80HpC QO NO 53.9 47.9 5.7 265.7 45.1 NO NO 99.1 NO

Mono-Furans 14 15 22 11 7 11 13 15 I, 16 21 10 10 60
Ol-Furans 28 16 1685 7 9 5 8 50 16 20 11 260 56
TrJ-Furans 5 12 13 6 7 5 6 16 19 22 11 11 45
Tetra-Furans 6 23 15 7 7 8 9 36 35 44 21 16 34
Penta-Furans 12 44 27 17 10 12 16 43 56 64 31 27 44
Hexa-Furans 19 92 49 24 16 15 23 41 114 105 53 43 50
Hepta-Furans 18 68 39 13 14 10 18 34 108 81 60 44 46
1.2,3.4,6,7,80Hpe: PF 8 37 22 7 7 5 8 15 65 39 35 21 30
1.2,3,4,7,8,9-HpCpF NO 5 2 0.4 1 1 1 2 7 7 2 3 NO
OCOF 11 31 14 4 7 5 13 21 58 37 47 31 46

Mom-Dioxins ND NO NO NO NO NO NO NO NO NO NO NO NO
Ol-Oloxlns 5 6 15 13 14 12 9 9 3 9 3 4 57
Trl-Oloxlns 1 1 1 1 1 1 1 2 I 1 2 1 1 4
Tetra-Dioxins 2 5 3 2 3 2 3 12 13 9 4 6 11
Penta-Dioxins 2 14 10 5 3 3 6 33 12 16 7 11 9
Hexa-Dloxlns 11 78 57 12 12 11 60 172 54 65 32 79 28
Hepla-Dloxins 38 110 113 16 32 15 141 463 92 122 88 218 102
1.2,3,4,6,7,80HpC DO 15 51 41 7 12 7 62 260 44 58 41 110 46
DeoD 93 150 220 32 83 28 238 574 220 243 312 379 337

13C12 Recover! 1%) I

13e-2,800ICOF 65 52 58 61 59 71 68 63 62 69 50 49 57
13e-2,3,7,80TCo 85 88 77 80 72 84 78 77 74 80 75 81 71
13e-l.2,3,7,80Pe DF 104 82 94 97 85 92 90 91 89 90 92 75 89
13e-2,3,4,7,80Pe OF 108 87 97 101 88 97 98 101 103 98 J 103 83 102
13e-l .2,3,4,7,80~~COF 118 92 110 105 107 97 97 114 113 99 122 99 113
13e-l .2,3,6,7,80~ COF 118 92 110 105 107 97 97 114 113 99 122 99 113
13e-2,3,4,6,7,80~ CDF 115 95 111 106 107 96 98 114 111 98 125 100 113
13e-l.2,3,7,8,9-~~CoF 128 91 119 117 98 112 116 123 120 113 118 92 102
13e-l.2,3,4,6,7,8 HpCoF 104 93 88 109 99 104 103 106 109 105 117 93 108
13e-l.2,3,4,7,8:9 HpCOF 107 96 103 114 104 108 107 118 121 107 132 100 115
13e-OCDF 98 100 94 113 122 106 105 127 130 110 142 116 129

13e-2,7-OICOO 70 55 62 70 61 78 74 65 83 78 55 55 62
13e-2,3,7-TrCOC 74 83 70 74 69 80 76 73 71 77 66 59 68
13e-2,3,7,80TCD 75 54 67 76 41 81 80 70 37 79 28 24 23
13e-l.2,3,7,8oPe DO 107 91 99 108 106 104 104 117 120 102 115 94 117
13e-l.2,3,4,7,80~ <COD 118 97 104 110 118 99 100 125 122 102 138 109 126
13e-l.2,3,8,7,80~ COD 118 97 104 110 118 99 100 125 122 102 138 109 126
13C-l.2,3,7,8,9-~ COD 119 102 111 121 105 112 117 127 128 114 134 102 115
13e-l .2,3,4,6,7,8 HpCOo 103 102 102 116 114 105 105 122 122 111 131 105 118
13e-ocoO 98 102 91 117 128 112 110 140 133 113 149 119 129

ND • not detectellin samples
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R/Vw...... 1....11001 Dioxin'" F...., _ RNWaIford(aIralUnplu) DknrJneKI Fur.. o.ta I
Slrnpleo.t- 7J519Bday 718198 day 7m98d8y 7I10m8day S.mpIeDm 715m8day 7J619BdB)'

r::~j
7/1Q19Bday

SwnpleCodlI WAL0705 WAL0706 WfJJJJ707 WALD710 SunpiaCOde WM.070S WALQ706 WALD710

PMa_ (". or plfUo ) go ... ... ..' Phue (pi or pdole) part pert I pert pert

AIr YollllM{100Dm3} 0.3838 0.3423 0.3518 0.3685 AIr volurM(1DODm3) 0.3838 0.3423 1°·3518 0.3685
Concentration Dat. ~faI"" ConcentraUon Dab In m'
2,3.7.8-TCDF 4.7 25.0 2.8 8.5 2.3.7.8-TCDF 1.4 2.8 0.8 12

1,2.3.7.B-PeCOF' 2.1 23.3 0.• 3.7 1,2,3.7.8-PeCDF 1.1 4.2 0.• 1.'
2.3.4,7.B-PeCOF 0.9 12.7 0.5 1.8 2,3,4.7.8-PeCOF 1.4 5.0 D.• 1.4

1,2,3.4,7,B-HxCDF 1.2 4.2 D.7 2.2 1",2,3,4,7.B-HxCDF 1.5 5.5 0.7 7.3
1.2,3,6,7.8-tbcCOF 0.' 4.D D.3 ,.. 1.2.3,G,7,8-HxCOF 1.5 5.2 D.5 3.4
1.2,3,7,B,9-HxCOF ND NO NO NO 1.2.3.7.8."HxCDF 0.3 NO NO 0.8
2.3,4,6,7.B-HxCDF NO 1.0 NO 0.• 2,3,4,G.7,B-HxCDF 2.0 '.D NO 3.•

1.2.3.4.8.7.8-HpCOF 12 D.9 NO 1.5 1,2,3.4.6,7.8-HpCOF 8.• 18 2.7 35
1.2,3.4.7.8.9-HpCOF NO NO NO NO 1.2,3.4.7.8.9-HpCOF NO NO NO NO

2,3.7.8-TCOD 0.40 1.0 0.34 NO 2,3,7,6-TeOD D.3 NO 0.4 NO
1.2.3.7,8-PeCCO OAI 3.5 NO 0.' 1,2,3,7,B-PeCOD 0.5 2.0 NO 0.•
1,2,3,4,7.8-HxCDD ND 0.3 ND ND 1,2,3.4,7,B-HlcCOO 0.5 1.6 ND ND
1.2.3.6.7.B-HxCDO ND 0.8 ND D.2 1,2,3.5.7,80HxCDD 1.2 4.3 NO '.3
1,2,3,7.8.9-HKCDD NO 0.4 NO D.4 1,2,3,7,B,9-HxCDO 0.• 2.. NO 12
1,2,3,4,e,7,B-HpCCD NO NO ND ND 1.2.3.4,e.7,8-HpCOO 17 NO NO NO

........- 1150 1987 75/ 905 -- 21 18 ,. ,.
OI-fu'ans 2000 2878 6S4 1401 Ol-F..... 36 26 20 23
TI1-FunI"Il 539 2128 ,.2 6Z3 TI1-Furena 20 29 9 19
T__

11. 1360 5/ 170 TelRl-Furen8 21 53 7 19
Penla-Furans 42 365 25 .. Penla-Furans ,. 57 • 24
Hexa-FUl'M1 13 50 •.4 25 -..- 18 56 10 39
Hepl..Furans 1 2 1.4 3 Hepta-Furans 13 21 • 40
1,2,3,4,6,7,B-HpCOF 1 1 0.' 2 1,2,3.4,6,7,8-HpCOF 8 '8 3 30
1,2,3,4.7,8,9-HpCOF 0.2 D.3 D.5 1 1,2,3.4.7,8.9·~OF D.3 0.5 0.2 2
aCOF 1 1 1.7 4 OCOF 7 5 2 40

Mcn~Dio>dns 25 43 • 22 Mono-lli"",", ND NO NO NO
D1-D1ox1ns 7345 6506 421. 7533 CIl-OiclxIno 114 oo 74 34
Trl-Dio>dns 'D 230 34 160 Trl·OJoxfna • 4 • 4
Tetra-DIoxins 27 296 13 4B Tetro-Dioxins, lD 14 3 •
Penta-Dioxins • 141 3 5 Penla-OIox1na 5 23 2 4
Hexa-DIoldns 3 24 2 • Hexa-DIoxina 17 62 5 14
Hepta-OIox1ns 3 3 2 3 Hepta-OIo:dna 34 35 • 41
1.2.3.4,6,7,8-HpCDO 2 , 1 2 1,2,3,4,6,7.8-HpCOD 13 ,. 3 20
DCDD 6 • 5 9 DCDD 99 72 19 134

13C12~r1.. 13C12 Aacov"". %

13c.2,B-DlCDF .. 65 74 .. 13C-2,&-OICDF 56 73 55 54
13C-U,7.8-TCDF .5 103 94 91 13C-2,3.7,8-TCOF 7. ., 74 ..
13C-12.3.7,B-PeCD 11D 10. 103 97 13C-1.2.3,7,B-PeCOF 10' oo .. 102
13C-Z.3,4,7,B-Pecb 117 115 51 102 13C-Z.3,4,7,8-PeCDF '9 oo .. 105
13C-1,2,3,4,7,B-HxC F 136 119 113 10D 13Ca1.2.3A,7,B-HxCOF 115 71 93 111
13C-1.2.3,6,7,B-HlcC F 136 119 113 10D 13C-1.2.3,8,7,8-HKCOF 115 71 .3 111

~~~::~:~~=
F 139 125 115 102 1JC-2,3.4,8,7,B-HxCOF 10. .. 97 115
F 140 114 •• 96 1JC-1.2.3,7,8,9-HxCDF '44 54 9D 115

13C-1,2,3,4,8.7.~~ OF 15/ 132 11. '03 13C-1,2,3,4,6.7.8-HpCDF 128 56 1D1 122

~:~~,7.e,9-HPOF 159 125 ,oa .3 13C-1~,3A.7.8,g.HpCDF 137 51 97 11.
176 121 99 88 13CoOCDF 123 39 98 118

130-2,7-OICOO .. .. ., 72 13C-2.7-DlCOO 60 72 56 .7
130-2,3.7-TrCDO IT 93 65 oo 13C-2,3.7·TrCOD 74 78 .2 74
130-2,3,7,8-TOOO 62 91 63 5/ 13C-2,3,7.8-TCOO 81 65 53 77

~~~:~~:~:~:~
"121 113 112 10' 13Ca1.2.3.7,8-PeCDO 112 83 94 '0'

g 143 119 112 99 13C-1.2.3.4.7,8-HxCOO 131 68 95 114

~~~~~~:~:~~::~
143 119 112 99 13Ca1,2,3.6.7.6-HxCDO 131 •• .5 114

~
141 124 117 10. 13Co1.2.3.7,8,9-HlcCDD 118 7. 105 124

130-1,2.3,4.6,7,B-Hp 162 128 114 .. 13C-1.2.3A,6,7,8-HpCDD 140. 54 .Dl 120
13C-OCDD lIT 129 106 .. 13C-OCDD 125 41 lDl 125

13C-2,3.7,8-TCDF 95 113 '9 105 130-2,3,7,8-TCOF
'30-1,2,3.7.8-PoCDF 113 127 119 124 130-1.2.3,7,8-PeCOF

::~::~:~:~ F
.. 124 112 115 13C-Z,3,4.7,8-PeCDF.. 128 118 121 13Ca1.z.3,4.7.~F

13C-1.2.3,6,7,8-HxC F. .2 128 124 121 130-1,2,3.8,7,8-HxCDF
13C-1.2.3,7,B,9-HxC F 90 109 94 54 13C-1.2.3.7,8,9-HxCDF
130-2.3.4••.7......01 F 94 100 65 .. 13C-Z,3,4.6,7.8-HxCOF
13C-1,2,3,4,8,~::::: ~

., 123 103 .7 130-1,2.3.4,6,7,8-HpCDF
13Co1.2.3,4,7,8, 95 83 88 104 130-1,2.3.4.7.....tipCOF

130-2.3.7...TCDO 83 1DO 83 60 13e-2,3.7.8-TCDD
130-1,2,3,7,80PoC01 102 122 113 118 13e-1,2,3.7.8-PecoO

~;;:~~:::~:=g
54 129 121 115 13C-1,2,3.4,7.8-HlcCDD
65 126 11. 110 13C-1,2.3,6,7,8-HlcCDD

130-1,2.3.7.....HxC
~

83 124 113 102 13C-1,2,3.7,8,9-HxCDD
130-1.2.3.4.6.7,0-"" .. IT 83 98 130-1,2,3.4.6.7,8otipCOO

~D. not deIMtM ~ umpI_ ND·not~in• .mp'"
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715198 day 7Jfi198 dllY 7n/S8 day 7110198 day
WAL0705d!ts WAL0706d1.s WAL0707d1" WAL0710dIes

cU.sdved cIlIlIoIved dissolved c18l101ved

805139

I

1

715198 dsy 71S198 day 7nma dey 7/10198 dttt
WAL070Sp.-l WALD7O$Psrt WALD707p«1 WALD710part .

p8l1lcle P5ti4e particle partlde

31
1

W",rvolunM(LJ
Concentration DII. In

RJV Walford (water amp_) Dioxin Md FI8'M 0abI
8unp'-o...
Sunp'-Code
Phaa (d"sa1ved or putlclel

60513139

I) DlwJn ..-.d FUhII 0 ...

:101,.

RNW.-Jford(Mar.
S.mp.. Date
lampl,Cod'
PMi, (dlslolnd or

W..... VCIfume(l)
Concentr.tlon Oat. II
2.3.7.8-TCDF
1.2,3.7.B-PeCDF
2,3,4,7.6-PeCDF
1.2.3.4.7,B-HxCDF
1.2.3,6.7.8-HKCDF
1,2,3.7,8.9-HKCDF
2.3.4.6,7.8-HKCDF
1,2,3,4,6.7,8-HpCDF
1,2,3,4,7.8,9-HpCDF

2,3.7.8-TCDD
1,2,3.7,6-PeCDD
1,2,3,4,7,8-HxCDO
1,2,3.6,7.B-HxCDD
1,2,3.7,8.9-HKCDD
1.2.3,4,8,7,B-HpCDD

.......""'....
CI-F .
TtJ..FuraM
Tetra-F....ene
Pente-FlnNI
Hexa-Furens
Hepla-Ftr8Rll
1,2,3,4,e.7.B-HpCDF
1,2,3,4,7.e.9-HpCDF
OCDF

Mono-Olo>d...
Ol-lJloxIns
TtJ..OIoxins
Telra-Dlaxlne
Penta-DIoxIn.
Hexa-OIoxll\l
Hepte-D1ox1ns
1,2,3,4.6,7,~CC

eeoc

13C12 fboow.....
13C-2,B-OICOF
13C-2,3.7.a-TCDF
13C-1,2,3.7,B-PeCDF
13C-2,3,4.7,B-PttCDF
13C-1,2,3,4,7,B-HxCI
13C-1,2,3,6,7,6-HxCI
13C-2,3,4,6,7,8-1il(C1
13C-1,2.3.7,e,9-HxCI
13C-1,2,3,4,6,7,B-Hp
13C-1.2.3.4,7,s,.9-Hp'
13O-OCDF

,100

0.041
0.007
0.015
0.007
0.004

NO
NO

0.028
NO

NO
NO

0.004
0.01
0.01
0.14

3.0
3.8
1.1

0.25
0.095
(1.069
0.060
0.037
0.005
0.039

0.032
21

0.28
0.092
0.034
0.16
0.41
0.14
1.1

44
55
57

""72
72

""82
77
54
54

43
45
30
70
75
75
79
78
75

55
77
71
77
81..
55
71
54

29
81
81
78
78
65

0.064
0.009
0.009
0.012
0.014

NO
0.011
0.038

NO

0.011
NO
NO

0.034
0.021
0.27

2.7
2..
1.0

0.23
0.084
0.OB7
0.033
0.17
0.039
0.046

0.039
39

0."
0.083
0.046
0.25
0.70
0.20
2.2

51
49
50
52
51
51
51
43
51
41
40

46
48
25
54
52
52
54
52
51

50
54
47
46
47
36
43
45
37

27
54
45..
48
43

0.05
o.ooa
0.010
0.008
0.005

NO
0.008
0.037

NO

NO
NO
NO

0.042
NO

0.18

2.1
3.0

0.80
0.22
0.13
0.11

0.020
0.17

0.039
0.029

0.019
22

0.42
0.062
0.043
0.34
0.52
0.16
1.3

45
58..
""""""..
54
74
54
65

45
5'
40

""69

""72
72
73

85
74
59....
51
57
62..
42
70
83
62
62
58

·0.07
0.008
0.008
0.004
0.004

NO
NO

0.019
NO

NO
0.003

NO
0.008

NO
0.21

1.2
5.9
2.9
0."
0.10

0.038
0.028
0.17
0.001
0.016

0.063
44
1.4

0.36
0.086
0.35
0.83
0.18
1.4

44
68
76
77
76
78
78
70
78

""68

44
55..
78
79
79
82
82
94

67
77
83
65
94
53
59
62
52

46
75
94
65
87
8.

2.3.7."7COF
1,2,3,7,8-PeCDF
2,3,4,7,8-PecCF
1,2,3,4,7.B-HKCDF
1,2,3.6.7,B-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,B-HxCOF
1,2,3,4,6,7.B-HpCDF
1,2,3.4,7.8,9-HpCDF

2,3,7,8-TCOD
1,2,3,7.B-PeCDD
1,2,3,4,7.8-Hl<CDD
1,2.3.8,7,8-HxCDO
1,2,3,7,8.9-HxCDD
1.2,3,4.6,7,8-HpCDO

Mono-l'""""
OI-Fw .
Trl-Fur .
Tetra-Fw8nS
Penta-FureM
Hexa-FlB'S'IS
Hepta-FurMll
1,2,3,4,6.7,B-HpCDF
1.2.3,4,7,e.9-HpCDF
OCDF

Mono-DlaxIns
D1-OIgxJns
TtJ..OIoxina
Tetra-DIoxins
Penta-DIoxins
He.lu!l"'Claxlns
HBpta-Dioxins
1,2,3,4.G.7."HpCOC
eeoc

1SC12 Reoworln (%]

13C-2"B-CiCDF
13C-2,3.7.6-TCDF
13C-1,2,3.7,8-PeCDF
13C-2,3,4,7,8-PecDF
13C-1,2,3,4,7,B-HKCDF
t3C-1,2,3,6,7,8-HKCOF
13C-2,3.4,6,7,8-HxCDF
13C-1,2,3,7,8,9-HKCOF
13Co-1.2.3,4,6,7,8-HpCDF
13C-1.2.3,4.7.8,9-HpCCF
13C-OCDF

13C-2,7-DICCC
13C-2.3,7-TrCDD
13C·2.3.7,B-TCDC
13C-1.2,3.7.6-PeCOC
13C-1,2,3.4.7.B-HxCCD
13C-1.2,3,6,7,8-HxCCD
13C-1,2,3,7,e,9",HxCCD
13C-t,2,3,4,6,7.8-HpCOD
13C-OCDD

13C-2,3.7.6-TCDF
13e-1.2.3,7,B-PeCCF
13C-2,3.4,7,8-PsCOF
13C-1.2.3,4,7.B-HxCOF
13C-1.2.3,6,7.B-HxCDF
13C-1,2,3,7,8,9-HxCDF
13C-2,3,4.6,7,8-HxCOF
13C-1,2,3,4,6,7.B-HpCDF
13C-1.2.3.4,7,8.9-HpCCF

13c-2,3,7,B-TCOD
13e-1,2.3.7,8-PecDD
13e-1.2.3.4,7,8-HxCDD
13c-1,2,3.8.7,B-HxCDD
13C-1,2,3.7,8,9-ttlcCDD
13C-1,2,3,4,6,1,8-HpCCD

ND· not cIetMted In IImpIM

0.12
0.05
0.05
0.08
0.03
NO

0.04
0.35
0.05

0.03
0.02
0.02
0.08
0.05
1.08

0.67
3.15
1.89
0.84
0.50
0.47
0.64
0.33
0.02
0.41

0.05
19.20
0.54
0.36
0.14
0.92
2.44
0.97
9.59

42
82
78
83
90
90
83
95
100
99
108

46
55
74
87
96
96
59
102
107

78
91
97
97
98
89
94
97
85

74
91
99
101
100
89

D.l~

O.O~

O.O~

O.O~
0.03
NOI

0.04;
0.38

N°I
0·09
0'02
O.~
O.~

O.~

OJ
0.5fi

~~
0.72
0.44
0.4~
0.5~

0.3C!
0.02
0.42

I
O.~

23.76
0.51
0.42
0.1q

~~
O.~
11.39

1

38
58
75
94
87
87
90
96
94
93
97

42
50
52
95
94
94
59
97
99

83
76
71
76
77
67
69
77
75

50
79
77
79
78
7'

0.08
0.04
0.03
0.05
0.02
NO

0.02
0.29
NO

0.02
0.01
0.02
0.04
0.04
0.74

0.39
1.36
0.92
0.47
0.34
0.31
0.46
0.27
0.01
0.42

15.64
0.34
0.22
0.07
0.80
1."
0.70
8.93

36
55
78
73
95
95
90
121
109
117
109

41
52
71..
118
116
103
130
123

68
99
97
108
109
100
106
113
108

70
105
109
109
111
111

0.21
0.10
0.09
0.12
0.07
0.01
0.07
0.98
NO

0.05
0.03
0.05
0.16
0.11
2.75

0."
5.54
4.41
2.29
1.20
1.12
1.79
0.82
0.04
1.29

0.03
14.15
1.08
0.98
0.35
2.10
6.35
2.60

25.33

34
536.
76
80
80
94
59
90
59
99

37
45
53
77 J
87
97
83
83
102

64
83
75
97
86
70
73
79
98

53
86
87
83
81
77

I,




