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1.0 INTRODUCTION

The Environmental Protection Agency (EPA) has been conducting an extensive
remedial investigation and feasibility study (RI/FS) to support a remedial
action program for containment of polychlorinated biphenyls (PCBs) and
metals in New Bedford, Massachusetts and the surrounding area. Airborne
PCBs and metals have been detected in several studies in the New Bedford
metropolitan area. An extensive air sampling program conducted in September
1982, and otnher smaller studies, have produced considerable data on PCBs in
the ambient air in the New Bedford areall). PCB concentrations differing
significantly from background values were detected near the upper part of
the Acushnet River estuary. As a result, the Environmental Services Divi-
sion of EZPA recommended that future studies concentrate on the areas down-
wind of the tidal mud flats(2). Consequently, the zir monitoring program
requirements for the RI/FS were first described under Task 12 of the work
plan developed by NUS Corporation in late 1983(3). The objective of the
monitoring task was to provide new data to confirm eariier results and to
identify temporal changes. In subsequent meetings between KUS and EPA per-
.sonnel during 1985, the specific monitering reguirements in the work plan
were modified to focus the field study on the possible tidal influence on
airborne concentrations of PCBs and metals. The monitoring locations and

sampling time were selected to characterize the concentrations at hign and
low tides around the mud fliats near the Aerovox plant, a primary source of
‘.

PC3's in the past.

This technical report describes the activities and results of the monitoring
program for airborne PC8s and metals at the northern end of the Acushnet
River estuary in New Bedford. Samples were collected between September 3
and 9, 1885. A summary of the program is provided in Section 2, and the
éémp]ing methodology and schedule are described in Section 3. PLB samples
were cojlected on polyurethane foam filters in accordance with £PA HMethod
TO 4, and the suspected metals were collected with standard high volume

rticulate samplers. The samples were analyzed at the KUS znalytical
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section also contains an analysis of the laboratory results and an evalua-
tion of the laboratory quality control checks., Section 5 contains an
evaluation of the airborne concentrations, a comparison of the results with
the values obtained in the 1982 field program in New Bedford, and an evalua-
tion of the results of the quality control checks on the field sampling.
Also, any standards or guideline concentrations are identified for the com-
pounds and elements measured during this study. The appendices list the
specific details for each sample collected during the program and the

details of the laboratory analyses.
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2.0 SUMMARY OF RESULTS

Five sampling locations were established around the northern end of the
Acushnet River estuary. The sampling locations are shown in Figure 1.

Three locations were selected on the east side of the estuary due to the
historical prevalence of southwesterly and westerly winds during early
September. One location was selected at the far northern end of the estuary
to collect downwind samples off the estuary during scutherly winds. The
fifth location was upwind of the estuary and served as a background sampling

location.

Ouring three days of favorable weather, 6-hour samples were collected during
intervals centered on the high and low tide times for the day. Addition-
ally, one set of 12-hour and one set of 24-hour samples were collected
during a period of less favorable weather conditions for collecting airborne
pollutants from the estuary. In total, samples were collected for 95 hours
during the period September 4 through September 9, 1885. A total of 45
ambient air samples for PCBs were collected and analyzed. Of the 52 sus-
pended particulate samples collected, total suspended particulate (TSP) con-
centrations were determined for all the filters. However, due to the small
amount of particulate mass collected in the filters, only 16 filters were
selected for analyzsis of airborne concentrations ¢© lead, zinc, cadmium and

chromium,

The only PCB found on the samples was Aroclor-1242, and it was measured on
39 of the 45 samples analvzed. Ambient concentrations ranged from a low of
7 ng/m3 at the background sampling location to a high of 471 ng/m3 at loca-
tion 2. Backyround concentrations are consistent with those measurad during
the 1982 field study. Maximum concentrations during the WUS field program
were larger than those measured in 1982 due, mest 1ike1y, to the NUS

samplers being closer to a major source: Jlocation 2 was diractly east of &

large expanse of mud flats in the estuary, and zlso the closest sampling
location to the Aerovox plant site. Concentrations of Arocior-1242 at th
other locations were significantly i1ess than the concentrations at location
2. Although the data sat is small, the concentrations measured at jocetion
2 indicate that there is a relationship between the tidal phase and the
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airborne concentration. Concentrations at location 2 during low tide
periods were always larger than the concentrations during adjacent high tide
periods. Since the weather conditions did not change significantly between
adjacent tidal periods, the high concentrations of Aroclor-1242 are attrib-
uted to the mud flats.

In contrast to the PCB concentrations, the TSP concentrations showed much
less variation among the sampling locations. Although location 2 again had
the highest concentration at 117 ug/m3, location 4 was close with

114 ug/m3. Both concentrations were measured on the first day of sampling,
September 4, when the wind was from the southwest at between 10 and @ miles
per hour. The minimum concentrations (21-28 ug/m3) occurred during a
24%-hour period with light rain. Generally, TSP concentrations were lowest

during the night and increased during the day.

No cadmium was found in any of the 16 filters analyzed for metals content.
Chromium and zinc were detected, but these values are attributed to residual
amounts of these elements that remain in the glass fiber media during manu-
facturing. Only slight amounts of lead were detected in the particulate
samples. However, the small amounts of lead collected on the six-hour
samples were insufficient to make precise determinations of the ambient lead
concantration due to trace amcunts of residual lead in the glass fiber
material. The cafzaiated 1é§d concentrations range from 0.07 to 0.31 ug/m3 ,
and they are well below the National Ambient Air Quality standard of

1.5 ug/m3. Although there was little variation among the five locations,
the nighttime concentrations were lower than the daytime concentrations at
all Tocations except the background location, which is subject to heavy
nighttime traffic. The calculated concentrations, although considered
conservative due to the residual lead in the filters, are consistent with

the concentraticns of lead determined in the 19382 fisld program.
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3.0 SAMPLING PROGRAM METHODOLOGY AND CONDITIONS

This section provides a description of tne sampling locations, the methods
of sample collection, the collection schedule and a summary of the weather
conditions during sampling, the quality assurance program, and a description
of the data processing steps.

3.1 SAMPLING LOCATIONS

Five sampling locations were selected around the Acushnet River estuary
north of Interstate Highway 195. Four of these locations were chosen as

" downwind sampling locations from the exposed tidal flats, and the fifth
location wés for collecting background readings upwind of the estuary. The
expected wind direction during the desired daytime sampling conditions was
from the south through west compass quadrant. Figure 1 shows the location
of the five sampling locations around the estuary. A description of each
sampling location is provided in Table 3-1 along with the range in wind
direction headings which would place the sampling location downwind of the
two major mud flats on the east side of the estuary. During low tide, the
largest exposed area of mud is to the south and west of location 2. The

sther mud flat is near location 4.

Two temporary meteoro]ogical‘towers {10 meter) were eracted to collect data
on the wind speed, direction, and temperature during the sampling program.
The south tower was located on the eastern bank of the estuary just south of
sampiing locstion 4. This tower contained a sensor Tor measuring relative
humidity also. The north tower was located on the west side of the estuary
gcross the river from sampling location 2. The location of each tower is
shown in Figure 1, and a description of each tower location is included in

able 3-1.

=t

2.2 SAMPLING METHODS

Two types cof air szmplers were emploved &t each of tha Tive air sempling
locetions: one ‘or the collaction of PC8s, the other for particulates that
C

mignht contain heavy metals., 3Both of these classes pcllutants were
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Table 3-1. Air Sampling Locations on Acushnet River

Estuary

Location

Description

Wind Direction
to be Downwind
of Mudflats

North
Met Tower

Scuth
.Met Tower

On the west bank of Acushnet River, approxi-
mately 600 feet south of Main Street, at the
east end of storage yard for Reliable Truss
Company.

Overlooking the tidal flats area south of the
Acushnet Company's Titleist Plant

West side of Acushnet substation of Common-
wealth Electric Company. Area surrounded by
marsh grass and some trees.

ast side of estuary on the bank of the small
nlet overlooking the tidal flat and marsh
rass directly to the west.

a4l

[

Background sampler in maintenance vard fer
Brooklawn Park. Area is surrounded by tali
trees and a few buildings. Infrequent
traffic during the day.

Approximately 2 feet west of the western
bank of the Acushnet River, directly across
the river from location 2. Small trees
(approximataely 15 feet high) and bushes 20
fe2et southeast of the tower; low buildings
00 feet northeast of tower.

On the eastern bank of the estuary, &0 feet
couth of location 4. Paved parking lot
immediately to the east of tower, zand Tield
of weeds to the north.

SE through S

SE through S
to NW

NW through NNE
and S through
SSE

SW through NW

tasterly



collected on a separate type of media that had been prepared and evaluated
for quantifying that specific category of chemicals. Although both types of
media employed were distinct from each cother, both sampling systems had
several features in common. Both types of samplers drew air through the
collection media that either filters or adsorbs the chemicals of interest.
The air drawn through the filter was controlled to a preset flow rate which
was detzrmined for each sample by reference to a flow calibration record
prepared for each sampling unit. Flow settings and time were recorded on a
sample information sheet. The actual time of sampling was determined for
each field sample by taking the difference between the start and stop time
on the elapsed time meter for that piece of sampling equipment. The average
flow rate for each sample was determining from averaging flow rates observed
at different times during the sample collection period in the case of the
PC3 samplers. Averaue flows for the particulate samplers were determined
from a chart record of tne flow rate during each sampling period. Via these
methods, the total sampled air volume is the product of multiplying the
average sample flow rate by the elapsed sampling time for each sample. This
sampled air volume is expressed in cubic meters or cubic feet in the data

1istings.

PC%s were collected on a Model PS-1 sampler from Generzl Metal Works (GMW).
he procedure for preparation and collection of the sample followed method
T04 from the EFA's Compendium of Methocs fo~ the Determination of Texic
Organic Compounds in Ambient Air (EPA-600/4-84-041), Polyurethane foam
(PUF) filters were prepared at the NUS laboratory and shipped in sealed con-

tainers to the site. Prior to sample collection, the PUF filters were in-
serted into & cleaned glass cartridge. The cartridge was then loaded into &
sampling hezd which also supported a Tour-inch round, glass fiber filter.
3oth ends of the sampling head were covered witn aluminum foil (hexane-
Finsea 0 remove residual oryanics) for transport to the sampling location.
f0i1 was r2moved when the sampiing head was installed in the sampler.

t the end of the samoling period the sémpling head was removed from the
P y P §

sampler and again wrapoed in aluminum foil at the sampling location. Within
z motel room reserved solely for sampie handling during the oprogram, ths
gless finer filter and PUF filters were transferred to & shipping conteiner




‘Suspended particulate matter was collected by a GMW high-volume air sampler
(Hi-Vol) according to the EPA reference method for determination of sus-
pended particulates in the atmosphere (CFR 40, Part 5.11). Each Hi-Vol was
equipped with a2 flow control unit for maintaining a constant flow rate and
with an elapsed time meter. The clean filters were pre-weighed at the NUS
laboratory before being shipped to the site in individual folders. Just
before sampling, a filter was inserted into a pre-assigned filter cassette
for transport to its monitoring station. This cassette prevents the filter
from being damaged when the filters are changed at the sampling location.
At the end of the sampling period, the cassettes were retrieved from the
sampling stations. The filters were transferred to their original folders

“and envelopes for return shipment to the NUS laboratory.

Both meteoroloyical towers were eguipped with 2 Climatronics Electronic
Weather Station (EWS) and associated crossarm and sensors. The EWS system
recorded temperature, wind speed, direction, and sigma theta (standard
deviation of the wind direction over 15 minute period) at the 10 meter level
throughout the monitoring program. The wind direction sensors were aligned
by sighting with a magnetic compass and correcting for the magnetic declina-
tion. Alignment of the south tower's wind direction sensor was also con-
firmed by sighting to a known landmark (electrical substation tower) that
was due north of the meteorological tower. Datz were collected continuously
during the monitoring program on pressure sensitive strip charts at both
locations. The data were checked during each sampling period. At the com-
pietion of the field monitoring program, the charts were submitted to the
NUS dzta reduction group for timing checxs and Tor reducing the data to

v
i5-minute avarage values.

3.3 SAMPLING SCHEDULE AND CONDITIOH

ne croposed sampgling schedule consisted of a series of 6-hour samples
of Septembzr & and ccntinuing through September 8,
exception of one 12-hour and one Z2%-hour sampling period
7 T T the 5-hour sampling periods
roximately with the times of the alternating high and low
ol

ing {Septemper 1) nad the daytime high tide



occurring at noon, and the last scheduled day of sampling had the high tide
gt 3:30 in the afternoon. During this five day period, the minimum area of
the mud flats was exposed during the warmest part of the day. Ambient con-
centrations of PC3s determined during the afternoon sampling periods were
thus expected to represent the minimum daytime concentrations during the
summer. Exposure of the tidal mud flats to the afternoon sun was expected
to increase the rate of volatilization of any PCBs present in the estuary
sediment., This would result in even higher daytime ambient concentrations
of PCBs than those actually measured if the meteorological conditions were

constant.

Due to a delay in gaining access to sampling location 2, only two of the
first set of five scheduled samples were collected, and these were not
started cn time. A five hour and a 24-hour sample were started at location
2 at around 11:00 A.M. rather than at 9:00 AM. as planned. No collocated
samples were collected on the first sampling day either due to a lack of
adequate electrical power circuits at location 2. Another sample was
started at location 4 at noon. However, no other samples were started dur-
.ing the first sampling period since less than half the scheduled sampling

time remained before the second sampling period.

In order for the samplers to collect PC3s and particulates emanating from
the estuary and its shore]ine{'the samplers must be downwind from at least
part of the estuary. The expected wind direction during favorable weather
conditions was from the southwest for the early part of September. Other
desirable conditions during the sampling pariods included a lack of precipi-
tation and clear skies during the day; Actual weather conditions during the
sampling procram deteriorated from the desired conditions aftar the second
dey of sampling, Sep;ember 5, 1935, During the eariy hours of Séptember 5,
there were scattered showers in the New 3edford area, and the wind direction
shifted to tnhne north. Later in the day the wind diraction returned to a

x

southerly Tlow for a few hours, but turned to a northeasterly flow with some
light rain for the remainder of the scheduled Zi-hour sampling period. WNo

samples were collected on Septambar 7 due 1o rain during the day and

«t
[¢}]

rly winds until 11:00 P.M, Sampling resumed at ncon on September 8

1Y
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‘under favorable weather conditions, but northeast winds returned at mid-
night. The collection of 6-hour samples was stopped, but the Z&-hour
samples in progress were continued. Oue to the unfavorable weather forecast
for the next several days, the sampling program was terminated on the

morning of September 9, 1985,

3.4 QUALITY ASSURANCE/QUALITY CONTROL

The quality assurance program of NUS requires the preparation of a specific
design control document (DCD) which outlines project responsibilities,
schedule, scope of work, technical approach, and a quality plan. The design
*of the technical approach and quality plan establish the sampling and ana-
Tytical réquirements, and the acceptable level of conformance for the pro-
gram. For the New Bedford sampling orogram, the technical approach speci-
fied that the following procedures be followed:
0 Refarence Method for the Determination of Suspended Particulates
in tne Atmosphere (High-Volume Method). CFR Volume 40,
Part 50 .11, Appendix 8B,

0 Methcd TO-4, Method for the Determination of Organochlorine
Pesticides and Polychlorinated Biphenyls in Ambient Air.
EPA-500/4-84-041.,

!

fach of these methods required that the flow rate of the instrument be cali-
brated over a specitied operational range. NUS prepared and employed the

following internal calibration procedures:

N

0 NUS Environmental Monitoring Department (EMD) 2.2.17 21 "PUF

Sampler Calibration Procedure", January 24, 1385, Rev. 0.

o) €M) 5,0.17.12 "Hi-Vol Celibrazion Procedura™, May 21, 1984,
Rev. 1.

Tne cuality plan also required the use of several sample dlanks and the

essment of sampling precisicn. The guality control checks iacarporated

Y
th
U
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*in the monitoring program include laboratory sample blanks, field blanks,
shipping blanks, and collocated samples. Laboratory blanks were selected
from among the prepared filters, and they were submitted for analysis prior
to shipping the prepared filters to the site. Two types of blanks were sent
to the site (but never employed) and returned for analyses. One type,
called field blanks, were handled in exactly the same way as the regular
samples, except that no air was drawn through the sample media. One field
blank of each type accompanied each set of PUF filters and all but one set
of high-volume filters. The other type of blanks were referred to as ship-
ping blanks. The shipping blanks travelled with the regular samples to and
from the site, but they were opened only for analysis at the NUS 1laboratory
(i.e., never opened at New Bedford). At location 2, two collocated PUF
samplers and two collocated high-volume samplers were operated during three
Zd-nour sampling periods to access the precision of the PUF and Hi-Vol

sampling methods. .

The DCD plan also required the xeeping of records to document the above
quality control activities. These recaords include the field log books,
.sampte informaticn forms, instrument calibration forms, laboratory analysis
sheets, and chain of custody records. These forms were reviewed for
internal consistency and accuracy. Chain of custody records provided
contirmation that a responsible party maintained possession of the samples

during all shipping &nd -handlirg.

3.5 DATA PROCESSING

A total of 52 PCB samples and 52 particulate samples were collected during
the four days of sampling. £ach sample was accoempanied by a field sempling
¢ata sheet upon which the sampie number and information on flow rates and
sampling time were recorded. Data from the sample information sheet were
used to calculate the sampled air volume for each sample. These data were
entered into separate data base files for the PUF and particulate filters.
The files were maintained on an IBY Personal Computer. Sémple identifica-
1d c¢ata sheests wera indexad para-

¢
ry mass results for ezch sample
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'mixture or metal element. The software then computed and stored the air-

borne concentration vaiue of each PCB mixture or metal based on the sampled
air volume and the reported mass. The small amounts of mass collected on
each sample were either expressed as milligrams (10-3) grams or as micro-
grams (10-6 grams). Dividing the collected mass of a given compound by

the sampled air volume produced an average (over the time of the sampling
period) air concentration of that compound, usually expressed in micrograms

per cubic meter (ug/m3).

The data files present sample identification numbers, type of sample (6-hour
high tide or low tide period, 24-hour), relative position of the sampler
(either upwind or downwind of the estuary), date of collection, sampling
location, and total air volume of the sample, followed by the results of the
analyses for the PCB mixtures or 2lements. Appendix A and Appendix B con-
tain a listing of the complete computerized data file for the TSP high
volume filters and the PUF filters, respectively. )
The strip charts containing the meteorological data from the two towers were
checked for timing problems, and the hour indicators on the chart were
adjusted as necessary. The charts were read for l5-minute averages of wind
speed, wind direction, sigma, temperature and relative humidity. Appendix C
presents a combined listing of these parameters for both towers by date and
time for the period Sertember 4 at 8:00 AM. through September 9 at

11:30 A.M. The averages reported in the 1isting were determined from the
conditions existing 1S-minutes prior to the reported time. All times are in

fastern Daylight Time (EDT).
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4.0 SAMPLE ANALYSES

The following sections describes the analytical methods and procedures
employed at the laboratory for analyzing the particulate and PUF filters.
The results of the analyses are then examined for significant values and
consistency. £Each section concludes with a description and an evaluation of
the quality control éhecks on the laboratory analvses.

4.1 PARTICULATE FILTER ANALYSES

Glass fiber filters (Mead Flow S-935-8JH) were desiccated and weighed prior
to being placed in manilla folders. The folders were then wrapped with
aluminum foil for shipment to the site. Upon return to the laboratory, the
Hi-Vol particulate filtars were desiccated for at least 24 hours before
being weighed. The new gross weight and the net weight, or mass increment,
were recorded. A subset of filters were chosen for reweighing as a quality
control check. The net weight for each sample is presented in Appendix A.
The results of the quality control reweighing are discussed at the end of

this section.

4.1.1 Methods of Analysis

Since the conditions favoring higher concentrations of TSP were best during
the first day of sampling, thé samples taken on September 4 were considered
most likely to have cecllected a sufficient mass such that the ambient con-
centration of heavy metals could be measured. Fourteen filters collected on
Septamber 4, plus an additional background filter from location 5 (taken
September 5) and 2 field blank (taken September 8), were selected for ini-
tial analyses of cadmium, chromium, lead, and zinc. If these compounds were
ndt detected in sign}ficant amounts on the filters most likely to have hich
concentrations, then there would be only a remote possibility that signifi-

cant concentrations would be found on the remaining filters.

filter was placed in separate acid digestion baths to cis-
solve the particulate matter cn the filter into solution. After several

rinsas and filtrations, the solution volume was brought up to 100 ml srior

-1



- to performing the analyses. Concentrations of cadmium (Ca), chromium (Cr),
and zinc (Zn) in the solution were determined from individual injections of
sample aliquot into a flame atomic absorption (AA) analyzer. Lead (Pb) con-
centrations were determined by the graphite furnace method. The chromium
and zinc analyses both had a detection limit of 0.004 milligrams per filter
(mg/filter), and the cadmium analyses had a detection limit of 0.002
mg/filter. The furnace technique produced the lowest detection limits for
lead at 0.0004 mg/filter. Seven of the 16 samples required that the Method
of Standard Addition (MSA) be used to determine the lead concentration in
the sample. These samples are identified in the data listing.

4,1.2 Results of Elemental Analyses

None of the 16 samples had measurable amounts of cadmium. Chromium was
detected on three samples at levels just above the detection limit. How-
ever, since one of these was a field blank, the results on the other two
samples could also be due to field handling and/or residual chromium in the
filter from manufacturing, The mass of chromium on the two filters was
0.016 and 0.012 mg for the 24-hour and & 6-hour samples, respectively.
Since the field blank contained a similar level of chromium, the reported
masses are probably higher tnan the actual mass of chromium collected during
the sampling periods.
:

Similarly, the reported lead amounts in the data listing probably over esti-
mate the actual amounts collected. The field blank contained an amount of
lead at the approximate mid-point in the range of lead of most of the other
filters. With one exception, the amount of lead on each filter ranged
etween 0.028 and 0.08%2 mg. It is unlikely that contamination cduring field

Q
=

handling the filters would have produced such & uniform amcunt on each of

ﬁhe filters by itself. The detected lead is more iikely due to unifors
ambient concentrations and/or residual amcunts of soluble lead in the glass
filter. Leazd is xnown to be retained in minute amounts in glass fiber
aboratory blank was analyzed at less than 0.01 mg of lead/

filter, which would indicate that thare w3as no soluble lead in the filters.
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was flame atomic absorption spectrometry, and not the furnace method as used
for the other filters. The graphite furnace method has greater sensitivity

and lower detection limits than the flame method, which may account for this
inconsistency. The field blank in gquestion also contained the largest mass

of zinc of the analyzed filters, and & detectable amount of chromium. Thus,
this field blank may have an exceptionally high level of residual elements

which would suggest greater field contamination than actually occurred.

The 24-hour sample that was analyzed, filter #3, contained the largest mass
of lead. This is consistent with expectations since the sampling time was
four times longer than the other samples. The detected lead (0.172 mg) on
filter #3 is at least twice the amount detected on the other analyzed
filters. Therefore, airborne lead was collected on the filters, but the
pracision of the sampling and analysis methods is very limited in quantify-
ing the exact amount due to the field blank values, the probability of
residual lead in the filters, and the possiblity of contamination picked up
in the field.

The analytical rasults for zinc are inconsistent witn the collected mass

“.increments on most of the analyzed filters, and with the expected results,

For most of the 16 filters analyzed, the mass of zinc determined for each
filter surpassed the total increment in TSP mass collected on the filter.
These filters contained residual amounts of zinc from the manufacturing pro-
cess that dissolved in the ac}d digesticn of the samples for analysis. The
analysis of a laboratory blank also indicates that there is a fairly large
amount (approximately 23 mg in the blank) of soluble zinc in the filters.
Although zinc is retained in small amounts in the glass fiber material, the
reported results are exceptionally high. However, filter 520 and #55 had
lTower masses of zinc (0.020 mg and 0.024 mg, respectively) that are close to
the expected values, which azre based on results of other fieid sampling pro-
grams. The difference between the zinc values for the first 14 filters and
fi

ters 220 and #55 is a factor of 500 to 100G. Although some variation in

—

residual amounts of a chemical are expected within a batch of filters, a
veriation of this magnitude, even on only one filter, is improbabla. This
varigbility in zinc levels was tracad to the use of two Gifferent batches

!Soxes) of filters for the project. The first fifteen or so filters were

7



*left over from a previous project, and the filters from approximataly 20 on
came from a second box. Although both boxes of filters came from the same
manufacturer (Mead Specialty Paper Division), and had the same part number,
variations in the manufacturing of the filters or in the glass fiber (from
Jcohns-Manville) apparently are responsible for the wide variation in zinc
levels in the two sets of filters. Due to the exceptionally large values
and their associated inconsistencies, the zinc results for the first days
samples (September 4) are not useable for determining ambient concentrations
of airborne zinc. Although the remaining filters could be analyzed for zinc
and lead, the lack of chromium and cadmium in the analyzed filters, and the
small amounts of mass collected on the remaining filters, make it unlikely
that any significant concentration of metals would be detected. Thus, addi-

tional filter analyses are not warranted.

4.1.3 Quality Control for Metals Analvses

-

The laboratory's quality control program for the particulate filter analyses
was based on the USEPA Contract Laboratory Procram, "Statement of Work for
Inorganic Analysis, Multi-Media, Multi-Concentration”(4). The program

consisted of the following seven requirements:

1 Initial Calibration - 2-point calitration verified by 2 additional
standards prepared from same stock solution. Analysis of an EPA QC
{

sample; recovery must be + 10% of true value.

~
=

2. Continuing Calibration - Analysis of the £PA QC sample after every
10 samplies or every 2 hours, whichever is more freguent, and after
tne last sample; recovery must be * 10% of true value.

3. Preparation Blank - With each set of 20 samples, or when each day's

samples are prepared, whichever is more freaguent.



4, Matrix Duplicate - Duplicate analysis of digested samp]é at a fre-
quency of one sample in every twenty. Relative percent differences
(RPD) are calculated and reported when both values are greater than
the detection limit.

5. Matrix Spike (Flame AA) - Analysis of a spiked sample at a fre-
quency of one sample in every twenty. Spike is added after diges-
tion of the sample. If recoveries are not within 75-125%, the data
for all samples analyzed with the spiked sample are flagged during

reporting.

6. Matrix Spike (Graphite Furnace) - Single-point matrix spike analy-
sis of every sample. Matrix spike 3-point standard additions are
performed if single-point spike recoveries indicate matrix prob-
lems. Spikes are added after digestion of the sample. Spike
recoveries outside the limits specified in the CLP protocol are
flagged on the reports.

7. Aqueous Laboratory Control Sample - Digestion and analysis of an
EPA QC sample at a frequency of one sample in every 2 or one in
every set of samples digested, whichever is more frequent, using
the same digestion procedure used for filters. Recoveries must be
within EPA estab]ished limits.

The sample znalyses met all of the above criteria. Copies of the data anal-
ysis forms are provided in Appendix D, including: Data sheets, caiibration
verification forms, blank results, spike sample recoveries, detection lim-
its, and control sample results.
The quality control program for the weighing of the filters followed NUS
procedurs 5.0.17.14, "Inhouse Filter Weighing for Hi-VYol Sampling Programs,
Rev. 1". Thnis procedure reguires tnat 10% of both the clean filters and the
sanpled filters be reweighed after 2 seacond desiccation period of at least
nours. The difference in weight for any filtasr must not exceed 2.3 mg
cieazn filiters, and 5 mg for sampled filters. If the tolerance is

exceeced, then the entire lot must te reweighed agein until the tolerances

4-5



.are met. These requirements were adopted from the EPA Quality Assurance
Handbook for Air Poliution Measurement Systems(5). The largest difference
obtained on the reweighed filters was 1.3 mg from a sampled filter. When
the clean filters were reweighed, there were no changes in the weights.

4.2 PUF FILTER ANALYSES

The PUF (polyurethane foam) filters were prepared in the NUS laboratory in
accordance with EPA method TO4, "Method for the Determination of Organochlo-
rine Pesticides and Polychlorinated Biphenyls in Ambient Air"(6). This
method requires the cleaning of the filters in an acetone rinse for several
“hours, and the analysis of a laboratory blank before the filters could be
used for sémp]e collection. Upon return to the laboratory, the filters were
rinsed in hexane to remove any organics following the procedure in TO 4, and
the hexane extract was reduced to a volume of 1 ml. For all but four of the
samples, the quartz particulate filter was extracted with the qu filter.
These four particulate filters were ana]yzeg“§gg§3§;§lxh§9 determine if any

DR G TP T UL P

of the PC3s would remain on the coilected particulate matter during sampl-
- - R b At

lig: tach sample extract was then passed throuéﬁ a chromatographic column
packed with alumina to remove potentially interfering compounds. The column
was then rinsed with 10 ml of hexane at the rate of 0.5 mi/min, and the
recovered volume was adjusted to 10 ml. Each sample extract was stored in

sealed vials under refrigeration until analysis.
4 2.1 METHOD OF ANALYSIS

e extracts were analyzed on a gas chromatograph with an electron capture

]
=

detector following the procedures in EPA Method 608. The method of analysis
and quality control requirements were further defined in the Contract Labor-
ry Program's statement of work (7). The quality control checks during
The analyses are discussed below. The detection limit for the different PC8
mixtures varied for individual samples due to the ervects of the alumina

cleanuz procedure and the selection of the appropriate output scale for the
i

1242 present. In generai, the lowest achjevabdle detection i1imits

"
i
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were 0.1 ug Tor Arochlors 1016, 1221, 1232, 1232, and 1248, while Arochlors
1254 and 125 were detectable above 0.2 ug.

4.2.2 RESULTS OF PCB ANALYSES

The only PCB mixture found on the samples was Arochlor-1242. Amounts above
the detection 1imit were found on 39 of 45 ambient samples (87 percent)
analyzed. Only one field blank had a detectable mass (1.2 ug) greater than
the detection limit, but this filter was not a true field blank. See Sec-
tion 5.3.2 for explanation. The results for the other eight field blanks
were all below the detection limits. The laragest mass of Arochlor-1242 on

e

the filters was 64 ug, which was collected on a 24-hour sample at location

2. The results of the sample analyses are reasonable and consistent with
expected values. Two sets of collocated samples show very good agreement,
and the laboratory blank results were all below the sample detection

limits.

The only probiem that arose with the PUF samples concerned the identity of
several of the samples. All or part of some sample identification numbers
were erased during shipment when the sample jars vibrated against the foam
packing. Six samples could not be identified, and these were not analyzed.
Two of the unidentified samples were collocated 24-hour samples. Three
other samples have tentative jdentification and these samples were

analyzed. Additionally, one sample extract was lost during analysis, and no
results.were obtained for that sample. A total of 69 analyses were per-
formed: 45 ambient samples, 4 separate glass fiber filters, 9 field blanks,
2 shioping blanks, and 9 laboratory blanks. Appendix £ lists the analysis

results for each PUF filter, and the ngtes identify those samples without

sositive identification numbers.

The results for each of the four quartz fiter filters, which were analyzed
separztely from their corresponding PUF filter, were all below the detection
1imit; while three of the corresponding four PUF filtars contained detect-

-t
(o]
3

asle azinounts of Arochlor-1222. These resuits are consistent with earli

. (ay . . . N C L
f1no:n93\3/ wnich showed that PC8s wera not retained o0n the particulate

( ore-filter for the PUF sample.



*4,2.3 QUALITY CONTROL FOR PCB ANALYSES

The laboratory's quality control program for the PUF filter analyses was

based on the USEPA Contract Laboratory Program, "Statement of Work for

Organic Analysis, Multi-Media, Multi-Concentrations”. The quality control

checks consisted of the following requirements:

lo

Preparation Blank (with surrogate, dibutylchlorendate) - Reagent
water carried through a Soxhlet extraction and GC analysis at a
frequency of one sample in every 20 samples or each time samples

are extracted, whichever is more frequent.

Dibuty1ch1orendate (DBC) - Surrogate added to each sample prior to
extraction. 08C recovery is monitored; retention time shift must
be evaluated after each analysis and must be within 2% for packed
columns and 0.30% for capillary columns. .

Calibration - The calibration sequence listed below is followed

every 24-hour period during the analyses.

3.1 Evaluation Standard Mix A % Relative Standard

3.2 Evaluation Standard Mix B Deviation (% RSD)

3.3 Evaluation Standard Mix C of 08C < 10%

3.4 Run one concentration of each: Arochlor 1016, 1221, 1232,

1242, 1248, 1254, 1260

3.5 Aralyze five samples

3.5 Run one Arochlor Standard - If any sample contains PCBs,
Arochlor(s) will be tested for linearity

Anzlyze another five samples

(¥%)

2
. .
o

One Arochlor Standard - Continue semple analyses (5 at a time)
followad by anclysis of cne Arcchlor standard as a continuing
calibration check ending each 24-hour seqguence with an

Arocnlor standard. All quantitztions ars completad using a

1o
t
(V]



packed column; a second column (fused silica capillary) is
used for confirmation. The % difference of the calibration
factors for continuing calibration checks must be + D% for

confirmations.

The PUF samplie analyses met all of the above criteria with three excep-
tions. Sample #9 contained no dibutylchlorendate (DBC). Apparently it was
not added during the sample preparation step. Samples #9 and #19 indicated
PCBs when analyzed on the primary column, but the analyses on the second
column did not produce confirmatory results. Samples #38, #39, and #40 had
a DBC shift greater than two percent due to the presence of an interfering
compound. Copies of the data analyses forms are provided in Appendix E,
including: data sheets, calibration verification forms, blank results,
spike sample recoveries, detection 1imits, and contrmol sample results.

o
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5.0 AMBIENT CONCENTRATIONS

The results of the laboratory analyses for each filter were entered into the
project data base file. For those results that were greater than the
detectable limit of the method, the data base calculated an ambient concen-
tration in microgram per cubic meter (ug/m3) by dividing the sample mass

by the sample air vd]ume- The resulting ambient air concentrations for the
particulate filters and the PUF filters are presented in Appendices A and B,
respectively. In the following two sections, the data on particulate con-
centrations and the PCB concentrations are examined. Each section compares
the air concentrations with the conditions during the sampling program and
with the concentrations determined by the 1982 monitoring program. This
part of the report concludes with an evaluation of the quality control

samples employed during the field study.

5.1 TOTAL SUSPENDED PARTICULATES AND METALS CONCENTRATIONS

In general, the total suspended particulate (TSP) concentrations during the
program were at their maximum on the first day, decreased to their mini-
mums during the rainy days, and increased again during the last two days of
the program. The highest concentrations were 117 and 114 ug/m3 measured

at locations 2 and 4, respectively, during tne first few hours of sampling.
The Towest concentrations were measured duriag a 24-hour period of inter-
mittent rain showers. These values ranged from 21 to 28 ug/m3 at all five
locatiens. Locations 2 and 4 usually had the highest concentrations,
although there was little difference in the concentraticns tetween the five
sampling locations. The slightly higher concentrations at location 2 are
attributed to the road construction work on the northeast side of the

Acushnet Company plant, and to the employees driving over the dirt road.

Al)l the Z24-hour samples and al] the ccmposite averages of the four 6-hou
re well below the Nationel Ambient Air Quality Standard for TSP of

ne particulate concentrations are influenced by the e&ir

1
W
<
[ e
(Vo BEN1]
~
3
.
pE]
-
]
ur
(&)
=

temperature, amount of soil moisture, and wind speed in additien to the



extent of human activity. There is no apparent relationship between air-
borne concentration and the condition of high or low tide during the study.
Except during periods of rain, concentrations were lowest duriﬁg the evening
and early morning sampling periods when fog and lignt winds were present.
The TSP concentrations increased slightly during the day with the increased
temperatures, higher wind speeds, and general increase in human activity.

The laboratory results provide useable data only for detectable amounts of
airborne lead on the few samples analyzed. These samples were collected on
September 4, when the weather conditions were the most favorable during the
program for the generation of TSP. Although the residual lead content of

‘the filters makes precise determination of the ambient lead levels impos-

sible, the results can be used for estimating the approximate level of
ambient lead. If no correction is applied to the laboratory results for
residual lead in the filters, the calculated concentrations will overesti-
mate the actual concentrations. These conservatively high concentrations
are listed in Appendix A. The calculated concentrations range from 0.07 to
0.31 ug/m3 with the maximum occurring during morning sampling at location

4, and the minimum occurring at location 1 at night. The afterqoon and
nighttime ygroup of calculated concentrations show little variation, but each
nighttime concentration is less than its corresponding daytime concentration
for all sampling locations except location 5. The results from location 5,
Brooklawr, Park, are consistent with the observed pattzsrn of increased human
activity in the evening and ak night in the park and little activity during
the day. The uniform concentrations indicate that the airborne lead is due
L0 a diffuse source, such as automobile exhaust emissions, rather than a

specific source near the estuary.

The largest mess of lead &mong the samples analyzed was colliected on the
- nole at locaticn 2. This sample concentration (0.11 ug/m3)

Se the most accurate measurement of airborne lead of the samples
nalvzed. Any residual lezd in this filter would account r a smaller per-

cantage of the total lead determined dur con-
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'The 1982 concentrations are comparable to the calculated maximum concentra-
tions for tne 1985 study. The National Ambient Air Quality Standard for
lead is 1.5 ug/m3 quarterly (9 day) average. The X day average is

itself an average of the lead results from a series of 24-hour high-volume

particulate samples.

5.2 AIRBORNE PCB CONCENTRATIONS

Calculated concentrations of Aroclor-1242 ranged from below the ambient
detection limit (0.5 ng/m3) to a maximum of 471 ng/m3. Similar to the
particulate concentrations, the concentration of Aroclor-1242 were generally
greatest on the first day of sampling, decreased through the rainy days, and
increased again as the weather cleared. Unlike the TSP concentrations, the
Aroclor-1242 concentrations at locaticn 2 stand out Since they are several
times the concentrations measured at the other locations. Location 2 was
adjacent to the mud flats that are due northeast of the site of the Aerovox
plant. The mud flats extend slightly up river from sampling location 2 and
approximately 1000 feet downriver. Location 2 was downwind of some part of
the mud flats for at least a portion of each sampling period. Althcugh
there are only seven samples from location 2 that were synchronized with the
tide chanyges, these samples indicate that the ambient air concentration of
Aroclor-1242 increases during low tide periods, relative to the concentra-
tioas during high tides. The data for locations 1, 3 and 4 do not show 2s
much variation with the tide{changes as at location 2 with one exception.

On September 8, the concentration of Aroclor-1242 at location 4 changed from
15 ng/m® to 137 ng/md with the high and iow tide periods, respectively.

Table 5-1 presents the air concentrations of Arocior-12342 for each of the
§-hour sampling periods during the program along with a summary of the wind

onditions during each pericd. In addition to the tides, meteorological

O .

factors such as relative humidity, temperature, and solar radiation mey also
influence the formation of airberne PC3's, but an evaluation of these
factors is beyond the scope of the preogram and data. The concentrat s of

tion
?C3s monitoring location will depend upon tha wind conditions and the
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Table 5-1. Tidal Phase, Meteorological Conditions, and Airborne Concentrations of Aroclor 1242
Acushnet River Estuary, September 4-8, 1985

Aroclor-1242 Concentrations, ng/m3

Wind Averagye
Date Time (Hrs) Tide Direction/Speed Temperature Location 1 Llocation 2 Location 3  Location 4 Location
9/4 1100-1500 High  Southwesterly, 1U0-20 mph  83°F * 153 * 52 *
9/4 1500-2200 Low Westerly, 5-10 mph 83°F 32 471 40 55 . 24 __
9/4-5 2200-0300 High Yesterly, 10 mph 15°F <6 128 29 35 <le¢
9/5 0300-0900 Low Horthwesterly, 2 mph 13°F 30 290 42 43 7
9/5 0900-1500 High  Westerly, 5-15 mph 82°F 15 128 28 * <7
9/5 1500-2100 Low Southwesteriy, 3-15 mph BO°F * 196 <33 23 13
9/8 1200-1800  Wigh  Southerly, 3-8 mph 82 °F * 79 17 15 16
9/3 1800-2100 Low Southwesterly, 1-5 mph 13°F 53 * 17 137 12

*
1]

Samples not collected or samples not identifiable

< = Maximum possible concentration determined from reported laboratory detection limit for the sample and the sampled air volume
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' spatial relationship between the source of PC3s and the monitoring loca-

tion. Tre wind direction was not steady during any of the sampling periods,
and these fluctuations in wind direction and speed prevent a precise deter-
mination of trhe source or sources. Uata from location 5, Brooklawn Park,
and from the concurrent 24-hour samples (collected at all locations except
location 3), sugyest a backyround air concentration of approximately 10
ng/m3 of Aeroclor-1242 for the area around the north end of the estuary.
The 24-hour samples were collected during a period of predominantly north-
easterly winds and light rain. With the wind from the northeast, locations
1, 2, 3 and 4 were upwind of the estuary, yet they still collected measur-
able and consistent amounts of Aroclor-1242. The 10 ng/m3 background

value is consistent with the concentrations measured in the 1982 study at
8urt School in Acushnet and Brooklawn Park(l), and with the average of

11 + 6 ng/m3 from all the background stations in that study.

The concentrations of Aroclor-1242 at location 2, however, are much greater
than those measured in the vicinity of the Aerovox site in 1982. Concentra-
tions of four samples at location ¢ (C and W welding), which was the closest
monitoring location to the Aerovox plant in the 1982 study, ranged from 62
to 99 ng/m3. These were 12-hour samples collected during daylight hours.
The air concentrations of Aroclor-1242 measured on 14 samples collected at
location 2 during the NUS study ranged from 1 ng/m3 to 471 ng/m3. The

10 ng/m3 concentration was collected on a 24-hour sample durirg rainy
weather. The lowest concent;ation measured during dry weather at location 2

was 79 ng/m3 during a high tide sampling period.

Location 2 is quite close to an apparent source of PC3s: the mudflat at the

far northend of the estuary. However, it is not evicdent from the data {7
cations 1, 3, and % are receiving &irborne PC3s soley from local socurces
£

- n

ar each sampling locaticn, or i
1 n 1

these locaticns are receiving some PC8s
occation 2 and/or other s

urces at same distance. The
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entration of approximately 10 ng/m® accounts 7Tor a signifi-
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cant porticn of the concentrations measured at these three loctions. Addi-
tionzlly, there is very little variation in the concentrations &t locations

uring periods of high and low tides except for one occurrence. If
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the smaller mudflat near location 4 were a major source of PCBs, locations 3
and 4 would be expected tc show more variation in the measured concentra-
tions, especially when the wind was from the south and southwest. This
situation occurs only once at location 3, when the concentration was 137
ng/m3 during low tide on September 8. However, a similar concentration
would be expected for the September 5 low tide period which had similar
meteorological conditions, yet the concentration was only 28 ng/m3. The
concentrations at location 3 show even less variation, ranging from a
minimum of 17 ng/m3 to a maximum of 42 ng/m3. This maximum value was
measured when the wind was from the northwest, and location 3 was downwind
of the mudflat at Jocation 2.

Composite 24-hour average concentrations were calculated for those periods
that had sufficient 6-hour samples to cover the approximately 24-hour com-
posite period. These composite concentration are shown in Table 5-2 along
with the regular 24-hour samples collected at location 2. Again, the con-
centraticns at location 2 are several times greater than any of the other
averages except for samples coilected on September 6-7 during light rain and
easterly winds. A comparison of the composite sample averages at location 2
with the primary and collocated sampler results indicates that the 24-hour
samples may be underestimating the actual concentration. This could occur
if the collected mass at the beginning of the sampling period had sufficient
time to migrate through ‘the PPF cartrids2 and waérexhausted 4ith the air
flow. Laboratory evaluations of PUF filter retention times show that PCBs
do mijgrate through the PUF filter with the more volatile components achiey-
ing greater penetration(8). However, the same study concluded that the
amount of PUF material used in the HUS samples would be adequate for retain-
ing more than 9 percent of the PC3s collected. Other possible reasons for
rences in the calculated concentrations are discussed in Sec-
‘tion 5.3.2, PC2 Sampling Quality Control.

o

Only the first 24-hour sample (9/4-2/5) at location 2 exceeded the fanacdian

ot
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24 -nour period. Based on col-
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cuideline of 130 ng/m3 for PC3s 1in
. . . ~r 1

lected cata, this location may exceed the lanadian guideline of 35 ng/m”

for en znnual arithmetic mean as well. All locations, including location 2,

that are at least 1900 times lower than the
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nave S-nour concenirations



Tablé 5-2. Aroclor-1242 Composite 24-llour Aifborne Concentrations@, ng/m3
Acushnet River Estuary, September 4-8, 1985

Sampling Period lLocation 1 Composite Lgi?;;?; 2Collocated Location 3 Location 4 Location 5
9/4, 1100 hrs - 9/5, 0900 hrs 21b 269 21 NA 37b 46 <15b
9/5, 0990 hrs - 9/6, QY00 hrs NA 118 99 95 <28 “NA <5
9/6, V0O hrs - 9/7, 0900 hrs 10 ' -- NA 11 NA 12 11
9/8, 1200 hrs - 9/9, 1300 hrs NA NA 66 63 NA | NA NA

a. Total sampled mass and total sampled air volume for the 6-hour samples determine 24-hour average
concentrations.

b. Average determined from only three 6-hour samples.
< = Indicates that at least onc of the laboratory results was below the detectable limit for the sample.

NA = Insufficient samples for determining a comparable 24-hour average concentration.



‘Threshold Limit Values (TLV) for chlorodiphenyl, both 4Z percent and 54 per-
cent chlorine, time we%ghted (8 hour) averages of 1.0 and 0.5 mg/m3,
respectively, as established by the American Conference of Government

Industrial Hygienists.

5.3 RESULTS OF QUALITY CONTROL CHECKS

The quality control checks on the sample collection program consisted of
collocated 24-hour samples, field blanks, and shipping blanks for both the
particulate filters and the PUF filters. The collocated sample results for
airborne concentrations provide a measure of the overall program precision
“in that both the laboratory analyses and the measurement of the sampled air
volume are included in the determination of the ambient concentration. The
field blanks indicate the possible level of contamination of the samples
from handling. Shipping blanks provide an indication of possible contamina-
tion due to the shipping procedure that might not be discernable-on the
field blanks by themselves.

5.3.1 PARTICULATE SAMPLING QUALITY CONTROL

Three sets of collocated particulate filters were collected during the pro-
gram. The results, presented below indicate fairly good precision for TSP
with a maximum difference of only 1l percent, and an average of 5 percent

difference.

Collocated TSP Sample Results

Primary Sample, Collocated Semple Percent
D;te ua/me ua/m3 Difference
Sept. S 65 72 10.8
Sent. ¢ 28 28 0
Sept. 3 g 67 1.7



‘Two of the field blanks had slight increases in weight of approximately 2 to
3 mg. This is an indication of possible contamination from handling. The
other six field blanks and the two shipping blanks all had a small loss in
weight., A loss in weight of 1 to 2 mg is normal from handling and folding
the friable glass fiber filters. In either case, the change in weight of
the blanks amounts to at most 13 percent of the collected mass in each of
corresponding sample sets. The weight change of the blanks is less signifi-
cant for normal 24-hour samples (1 to 5 percent). However, the six-hour
samples collected less mass than the 24-hour samples, so the weight change
of the blanks has a proportionaily greater effect on the mass determina-
tion. For approximately half the 6-hour samples, the weight change of the
blanks corresponded to about 10 percent of the collected mass. For the
other half, the ratio of blank to sample mass increments was less than five
percent. Since the majority of the blanks lost a small amount of weight due
to handling, the reported mass increases for the samples can be expected to
underestimate the true amount of mass collected. Consequently, the calcu-
lated ambient concentrations are slightly less than the actual concentra-

tions if the sample volume determinations are accurate.

Sampied air volume was determined by measurement of each sampler’s flow rate
and the sampling time. Each sampler was calibrated against a Kurz Hi-Vol
air flow calibrator, Model 341, which is traceable to N8S standards. The
samplers were calibrated at Ehe beginning of the program, and they were
checked for flow rate drift at the end of the program. Generally, traces on
the flow rate chart recorders at the end of the program were in close agree-
ment with the expected traces based on the calibrations. Lccation 4 was an
exception, hcwever, due to the extreme variation in AC line voitage. Power
fluctuations were so rapid at location & during the post program check that
&n accurate cetermingtion of flow rate could not be determined. Samples
from location 4 with suspected flow rate inaccuracies are identified in the

datz listing.

Although thre2 sets of collocated PUF samples were taken during the program,
ore of the szmoles lost its identification number, and its resuits ares not



.availabie. This particular sample came from a set of 24-hour samples from
all locations. Since the variaticn in concentration among the four samples
from different locations around the estuary is only 2 ng/m3, it is
unlikely that the missing sample would vary significantly from those at the
other locations. The other two sets of collocated samples show excellent
precision for Aroclor-1242 as shown below:

Collocated PCB Sample Results

Primary Sample, Collocated Sample Percent
Date ng/ ng/m3 ‘ Difference
. Sept. 5 99 a5 4.0
Sept. 8 66 63 4.5

One field blank had a detectable amount of Aroclor-1242 of 1.2 ug. However,
this filter was originally intended as a sample for the collocated sampler
at location 2. The filter assembly was installed and the samplér turned on,
but after a few minutes the sampler shut down due to a tripped circuit
breaker. Since a new power line would need to be installed before the col-
located samplers could be operated, this filter was labeled as a field
blank. At that time, the few minutes that the sampler operated were not
considered sufficient to accumulate a detectable amount of PCBs. Unfortu-
nately, duriny this sampling period at location 2 the highest concentration
of Aroclor-1242 was measured, 471 ng/m3. So the detected amount of 1242

on the filter is credited to the active sampling, and not to field handling

of the filter.

zach sampler was calibrated with a calibrated orifice according to the NUS
PUF Sempler Calibration Procedurs. Readings on each sampier's magnehelic
~gauge were plotted against the flow rate as determined “rom the orifice cal-
ibration sheet. ODuring sample collection, readings of the magnahelic gauge
and the elapsed time meter wers recorded at the beginning and end of each
sample. At the end of the field program, the sampled air volume for each
from the datz on the samplie inTormation sheet &nd the

carresponding Tlow rate s calibration curve. tach of



"these calculations were checked before the volume measuremenits were entered

into the data base.

As mentioned previously in Section 5.2, the composite concentration of the
6-nour samples at location 2 are greater than the primary and collocated
24-hour samples by 2 to 30 percent. This implies that one or more of the
measu-~ements for sample flow rate and/or the amount of Aroclor 1242 on the
filter were biased. It is unlikely that there was any significant error in
the recording of the readings from the elapsed time meters or in the meters
themselves. Although there is a possibility that the 24-hour samples could
have had breakthrough of the collected PCBs while sampling, this is not
likely either. Likewise, the probability is low that the laboratory analy-
ses are biased towards reporting slightly higher masses than actually col-

lected for samples with amounts- just above the detection limit.

The determination of the air flow rate for each sample is the most likely
source of the differences in the samples. Although each sampler's gauge
readings corresponded to a known flow rate because of the calibration of the
sampler, readings for the 6-hour samples were taken only at the beginning
and end of the sampling period, and at 6-hour intervals for the 24-hour
samples. There was no chart to indicate flow rate throughout the sampling
period as with the high volume samplers for TSP. Consequently, any varia-
tion in flow due to voltage fluctuations during sampling would ge unno-
ticed. The six samplers at focation 2 were connected to three different
electrical circuits. Varjations in voltage did occur at location 2 based on
the chart tracas of the high volume samplers. However, it is not known
which nivol, if any, was on the same circuit with one, or more, of the PUF
samplers. Therefore, no estimate can be made of possible voltage changes

and resulting flow changes for any of the PUF samplers at location 2.

=

Although the precisicn of the measurements from the two 24-hour sampiers is
quite goed, the discrepancy in the results of the composite value for the
6-hour samples imply that the accuracy of the measurements are + 13 to 15

oercent. In contrast, the composite values for the 6-hour TSP samples col-

[

ug/m? of the

Pt

lected on Septemder 1 and 5 &t location 2 are within

(]
(9%
[¢0)

e
24-ncur orimary TSP samples. The Tiow charts for each 75 semple provid

ct
b

r
e aven though the flow r

(Y1)

or estimating average Vvlow for azch samp

may have viried over the sampling period.
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APPEND IX A
TOTAL SUSPENDED PARTICULATE AND METALS DATA LISTING



Bk 3 | [ B B B a B B [ | B R | N | | |
. .
0 HL-UOL SALES © 03-Fen-36 LEGEND HOTES:
L R R e RN R R N Ny Ry R R R TN R Ry TR RN R RN RNy r L Y R RN Rty e I R R Y IR RN YYYR XL A LS
Saspie nunper rusber assigneo v Pittspurg 130 1) %C gower fluctuations noteo in fielo were dased
Station nuscer nurber of sampling site station for monitoring oroject upon Dickson chart recordings.
Sanple Type duration 1n hours,blank,or shipoing blank, nign tice {(HITD), 2) Lead analyses ov aethod of staroaro wuition.
or low tice (LOTDI, 3) Analyzed orior to other filters.
Relatyve Location uowind or dowwind relative to estuary,or colocated 24 hour
Sasple Start day, wsonth, hour
Day of Weew Starting day of the week for samole start
Sasgie Corditions Nuspers indicate which ccements under *OTES heading apply
to sample collection or analysis inforsation
Standard Voluse sanpled 21r volume at 25 oeqrees C and 760 nm Mg
Total Mass Increment total mass cnange for the TSP filter after exposure.
Values 1n parentheses indicate weight loss
TSP Concentration total T5P conrcentration of exposed filter,
Cospound (e lement) standard name and laboratory result. Results reported
are for TSP sawole metals olus filter »edia
(i1.e., uncorrected for filter media contributionl,
Concentrat 1on concentration of comsoound (element? to ramegiate left
» HE-VOL SAMILES s Q3-Feb-86 0 HI-VOL SANPLES » PAGE 1-}
SheiLE STR GAMPLE RELATIVE  SAMALE DAY  SAMP STAMDARD : TOTAL |5 ChADMIUN CHROM LM : LERD t 1 i ST END
HUSHER & TYPE  LOCATION STARY OF COMD 'YDLUME :MSS INCR. fCMC ¢ Cd CONC ¢ Cr [01. V] P [0, SR In N :
DAY 0N HR WEEK MOTE (feetd} : [gram] {micro ge: iy~ {micro gm/: (arily- {mirro 3w/t (mils- [micro am/: [walli-  (micro ow/: DAY “ON MR
: seterd) : graes) weteri) graas) seter]} grans) seter]) :  grams) seterl) :
™w 3 2 HITD  DOWMIND A9 1l wed 10,508 : 0.0343 1A (. 002 (. 004 0. (65 0.2 ¢ 28, 400 %.73: & 9 16
™o A HITD  DOWMIKD A9 12 wed 5,805 ¢ 0,175 17 (. 002 : {. 004 : 0. 057 0.4 : 34, 400 2 LR 3 15:
m 1 2 AR LOWMNIND 4 3 1l wea 55.84%0 :  0.1289 82 : (. 002 : 0.016 : 0.172 .10 ¢ 20, 400 12.%0 9 11:
1 b LOIp UPHIND 4 9 13 wed 14,649 @ 0.0269 67 : (. 002 H {. 004 0.070 .17 : 20, 400 50.% : 4 9 22:
[ 2 L0TD  DOWAIND 59 115,815 ¢ 0.0382 85 : (. 002 {, 004 : 0.072 0.16 : 20. 400 A5.53: 4 9 2:
™mF 5 3 L0TD  DOWNIND A9 14,776 : 0.0313 75 : {, 002 (. 004 H 0. 063 0,16 29. 600 70,74 : & 9 R
™ 8 b LOTD  DOWNMIND L 12,478 ¢ 0.0304 8 : (002 : {. 004 H 0. 084 0.24 : 29,00 A83.800 : A 7 2
m 9 5 LOID  UPWD/BKGN L] 17,690 : 0.0418 83 : {. 002 H {. 004 : 0. (60 0.12 : 22,800 45,32 1 & 9 2a:
I 12 v BLAMK (] :+ 0.0033 H (. 002 H 0.012 : 9. 061 : 40. 800 H H
F 2 L OHETD  UPMIND 9 22 wed 13,592 ¢ 0.0174 A5 : (. 002 : (. 004 H 0.028 0,07 : 13,200 39.49: 5 9 A
™F 13 2 HIID DOVNWIND A9 15,073 ¢ 00182 LX) (. 002 ' {. 004 : 0.043 0.10 : 37.200 a7.13: 5 3 3
™ 6 3 MITD OWMIND [ 13,508 : 0.0178 LY (002 : (. 004 : 0.039 0.13 29,200 76.34: 5 9 3
™F 18 4 HITD  DOWNWIND ‘9 11,697 : 0.0161 A9 {, 002 H 0,052 : 0.057 0.17 ; 600 100.45: 5 9 3
M 10 5 HITD UMND/BKGN 4 3 11,513 ¢ 0.0i6t A9 ; {, 002 : (. 004 ' 0,086 0.14 W00 103,791 5 9 A
[} : R t s f ' t
™ ib 1 LOTD  UPNIND 5 7 3 thurs 13,034 : 0,0170 4 H ' H : Py 9 10
™F J7 2 LOTD  DOWMIND 319 18,110 1 0.0494 % : H [ ! 3 9 1t
W 18 3 LOTD  DOMMIND 519 15,580 :  0.0203 L] H H s 3 9 g0
MF 13 & LOID  DOWNNIND 59 8,820 : 0.0129 52 s : H : 3 9 6
™ 20 5 LOID UmWO/BKON 5 9 12,65 : 0.0170 LU {, 002 : {004 : 0.03) 0,08 : 0.08) O.tls 3 9 10
™F 21 eee 0K 59 + 0.0017 H : H 1 H :
: H : s ' ! H
™ 22 f HITD  UMIND 5 3% 9 thurs 12,398 :  0.0233 13z : H H P39 15
T 21 2 HITD [DOWsd{ND 59 11,541 ¢+ 0.0187 57 ¢ : ’ H t 3 9 15
NF 24 1 HIID DOWNIND 59 13,121 ¢ 0,018 W H : 3 Py 9 15
™F 26 5 HITD UPND/TBGN 5 4 11,899 ¢ 0.0222 66 1 ! t : 039 16
™ 23 e DLAK 59 1 (0.0004) : : : H H H
™ 27 2 ViR COLOCATED 5 9 9 thurs 57,473 : 0.1168 7 : ' : H 9 9:
™ 28 2 4R 39 45,703 : . 0,085%0 85 3 : ' H t &6 9 9:



] | B 2 [ | [} |
H [ : H ' :
W 30 1 L0 NN S 9 15 thurs (3,516 :  0.0273 T H : t -] 9 21:
w3 2 L0TD  DOWMIND 59 14,487 ¢ 0.0276 67 3 t H H [ 9 21:
™ 32 3 \DID DMMIND 59 13,364 ¢ 0.0022 39 : H : : 3 9 2
™ 5 A LMD DOWMIND 59 10,759 ¢ 0.0219 ”: H d H -] 9 22:
™ 33 5 LOTD UMD/IKBN 5 9 13,608+ 0,0260 67 ¢ : H H : 5 9 2
DF 34 s RN 59 s {0.0010) : : ! : H 1
mw 35 § 12 HR DOWMMIND 5 9 21 thurs 31,576 ¢ 0.0417 LY : ! : : 6 9 10
™ 3% 2 12 HR D(WWIND 59 3,99 ¢ 006X [T : H : 609 9
™ 3 3 I2HR DMIMIND 59 Jo. 612 30,0387 A2 : : : 69 9:
™ 38 4 120 [D-MIND 59 29,94 :  0.0395 AT ' H : 69 9
TF 39 S 2 HR UPMD/BKEN 5 9 3,000+ 0.0306 34 : : : t 6 9 9:
M A0 v QLAWK 59 t {0.0014) : : : H H :
1 ' s : : : :
™ 4 1 24 HR DOWaIND 69 9 fri 55.636 ¢ 0.03150 2 t : : s 7 9 10
M A2 2 24 HR COOCATED 6 9 57.646 1 0.0457 28 ¢ : : s 79 5
W A3 2 24 HR UWIND 69 9 fn 46,315 ¢ 0.0365 28 ¢ : : 1 19 9
™ &4 1 24 MR UMNIND b9 57,076 1+ 0.0368 el : : : : : 709 4
T A A 2V HR  UFMIND 69 91,433 ¢ 0.0403 eb 3 H H : s 7 9 9:
T &6 5 24 HR [a/PHON 6 9 55,400 :  0.0335 2 : : H 79 10
I 47 2 BLAMK 69 1 {0.0016) H : : H :
11, 2 1] 1 HITD  DOMMIND 8 9 12 sun 14,480 5 0.0233 57 H : : 8 9 19:
me 49 ¢ HIID  DOWNHIND a9 16,578 ¢ 0.0298 [ %3] H H : 8 9 19:
™ X 3 NITD  DOWMMIND 89 15,176 ¢ 0.019 45 ¢ H : : : 8 9 16:
51 A HITD  DIMWIND [ 13,666 ¢ 0.0204 53 : : : H : 8 % 1b:
" 5 5 HITD  {AwD/IMEN 8 9 14,3 ¢ 0.0204 X : H H : 8 9 19:
™ S5 e PR 89 1 10,0020) : {. 004 H : 0. 024 : :
: H : : H :
TH 5 1 LOfD DOWNWIND 8 9 18 sun 12,768 ¢ 0.0169 LYA : : : : 8 9 24
mw 3 ¢ LOTD DOMIND 8 9 15,317 ¢ 0.0251 58 : : H : 9 9 1
™ 8 3 LOTD  DOWIND 89 14,248 ¢ 0,018 A6 H H : : 8 9 2s:
™ 39 4 LOTE DOPWIND 89 14,252 ¢ 0.02% 7 H ' H 1 B9 2
W &0 S A0TD  UCD/BKEN B 9 12,808 ¢ 0.0174 A8 : H : : 8 g av:
TH 6] ser BLIMK 8 9 : 10.0016) s : : H :
t : : H s H
W 351 24 HR CO.OCATED B 9 12 sun 62,513 ¢ 0.1188 67 : H H H : 9 9 3
™ A e 24 HR 89 49,186 ¢ 0.08% [ 23] H : : r 9 9 1
: ' : : H H :
™ 62 e SHPIG K 10 9 1 {0.0016) : H H : : :
™ 61 vre QUDILIK 10 9 s 10,0018) : : H H H :
P15 e LABRCN 9 9 : H H ) : H
¢ HE-VIL SAMILES ¢ 03-Feb-B86 ¢ HI-VOL SNANPLES ¢ PGE 11
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B | [ 2 R | | & | B | | | 2 R |
s OAF GVOLES ¢+ 31-Jan6 LEGEND NDIES: ’
lllllll!'ll.lllllll.illII!'CI!III.IIlll..il..l.||||I|0lllII!IQ.'!II.D.!QIIIl.'.ll.l.....ll.ll.l!.ll.l!IIOOlIl.ll.l““'l.'i..lQ.!Q.l..'..ll.!l’!“‘.ll.i“l'“l..i‘.".“.l.l
Sasple number rumber assigned by MS Pstisburg lab 1) sasple isentification mmber erased from sample
Stalion nusber nusber of saspling site station for sonitoring project yar, Specific sasple cannot be identified
Samile Type 6-HR high tige (HITD) or low tide (LOTD} period, 12-HR, 24-HR, 2) sample extract jost during snalysis
colocated, field blank, or shipoing blank 3} sauple identiflication suspect
Relatave Location uowind or dosrmand relative to estuary, for greater than half 4) F oesignation 1n Sample humber indicates
the sonitoring period, or colocated designation analysis of & inch round, plass fiber filter only
Sample Start day, month, hour 5 PCE detected on first columm, but not confirmed
Day of Week Starting oay of the weel for sample start on second colusn
Sasple Condit ioms EF-erratic flow gue to power variations 6) PCE-1254 reading 1t due to spike recovery
TP-tiver probies determination
fctual Volume 2ir volume 3! samoled tesperature and pressure,cubic weters 1) Sasplec air for a few minutes
Cospourd {e) ewent) stanaard nawe and laboratory result
Concentration concentraton of cowpound(eiesent) tc 1mmeciate left
fiverage Flow field readinc of flow (cfa, 1pa}
¢ PUE SOMPLES ¢ 31-Jan-86 PAGE 1-}
wmmaTeEs e 1 : : : : H : : i
SMMLE  STR SALE RELATIVC SANLE DY Swp ACTUY  :PCB-1016 1PCB-1221 PCE-123 :PCH-1242 :PCh-1248 +PCh-1254 1PCH- 1260 ¢ SAADLE DD
MAGER  #  TYPL  LOCNATION START OF  COND VoL 3 coc 1 CONC : [v) ' : CONC : CoNC : CoNe : CONC : . :
DAY WN HR WFEK HOTE [seterd) ;lmicro- {micro gu/ :(micro- Llwicro ow/ :leicro- [wicro ow/ :imicro- (micrc go/ :lmicro- [micro gw/ :imicre- [micro gu/ :lwicre- (wicro go/ : DAY MOK HR
i gras]  weterd) : grams) seterd) : grams) meterd) : grams}  weter3) : graws) meterd) : grams) weterd) : grams)  weterd) @ :
: i : t : 1 ' : :
PKF 15 2 HITD DOWMIND A9 1l wd 651 @5 2.5 (2.5 s 10,00 0.153 : .5 1 6.0 . G0 t 49 16
MF 18 A HITD  DOWRWIND A9 R : B (.0 . .0 1 (1.0 :t 2.00 0.052 : (1.0 : 2.0 s {20 1 A 9 5
AIF 20 24 IR DOHMIND A9 n e & H ) s (25 1 64.00 0.201 : (25 ¢ (30 ;o (%0 s 69 11
' ' : s 1 : ' : H
RIF 12 1 LOID  UPRIND 4 % 15 wed 8 : (L0 : Lo s (1.0 [ ] 0.032 : (1.0 s (2.0 t (20 T A% 2
ME 7 2 LDID  DOUMIND A9 83 (10 t {10 : o t 39.00 0.471 ¢+ (10 {20 1 2.0 [ | 9 e
POF 17 3 LOTD  DOWNMIND [ 82, (1.0 U0 s (1.0 I 1] 0.000 : {1.0 1 2.0 1 R0 t A9 22
MF 10 A LOTD  DOWWIND A9 87: (1.0 Lo : (L0 480 0.055 : (1.0 2.0 3 o [N -4 B
RF 19 5 LOTD UMD/BKEN 4 9 103 ;&5 HE -8 : (2.5 t 2.5 0 @95 1 5.0 1 (5.0 s 49 2
PE 14 o5 VK 1 {02 s (0.2 : (0.2 : 1,20 0,2 s 0.4 1 (0.4 t H
$ ' : : H : :
PF & 1 HITD  UPMIND A9 2 wd 791 {0.5 0.5 s (0,5 t 10.5 i (0.5 3 (0.1 t 0.1 3 9
F & 1 HITD UKD A9 [N : 10,4 s (0.1 s (0.1 s {0.1 1 (0.2 1 (0.2 H :
nF 16 ¢ HITD  DOWMIND A9 : (.0 1 (.0 : (.0 ¢ 10,00 0.128 ¢ (1.0 t (2.0 2.0 - 9 3
RN 16F 2 HITD DWMIND A9 t {01 s {04 ;3 0.1 0.} s 40,1 s (0.2 3 0.2 : t
MF 8 3 HITD  DOWMMIND A9 e 0.5 : 0.5 (0.5 s 2.0 0.023 : (0.5 t (1.0 ;1.0 1 5 % 3
AF 8 3 NHITD  DORMIND A9 s 0.1 0.1 : (0. s (0.} : 10,1 s (0.2 1 0.2 s H
mE 43 A HIMD  DOMMIND A9 76 (L0 (Lo s (1.0 1N 0.0 : (1.0 1 @0 1 2.0 + 3 9 3:
AF 13F 4 HITD  DOWNMIND 49 s (0.4 s {0, 1 (0.8 s 0.1 s (0.1 + (0.2 (0.2 : H
MF I 5 HITD U/ 4§ 8i: (.0 : 4.0 : (e .0 1 L0 ¢ (2.0 1 2.0 1 39 A
MF 4 0ed BUVK t 10 s {01 r (0.1 + (0.1 s (0.t ;0.2 t (0.2 H l
H H 3 ' 1 H [ i !
nr o I LOTD UPW KD 5 9 3 thurs ’: (L0 1 {1.0 : (L0 Fo ) 0,030 : (1.0 : (2.0 + 20 ] 9 10:
MF 2 2 LD DIMMIN 59 % (5.0 t 5.0 ;5.0 T 2800 0.2% : 5.0 1 (10,0 + {10.0 s 3% 1
AF 1 3 LOTD DOWMIND 59 85 : (1.0 HEIN ] (L0 : 360 002 .0 : 2.0 t &0 S 9 M
MF 23 A 0T DOMMIND 59 A8 : (0.5 ¢ 10,5 s (0.9 ¢ 210 0.043 ; 0.5 1 (.0 + 0,0 [ 9 b
MWF 5 5 LOTD UMD/BRGH 5 9 B (05 HER (8] s 0.5 v 057 0.007 ¢ (0.5 (Lo t (L0 % 9 103
ME 2% sy BIVK 3108 3 0.5 0.9 t 10,5 1 0.9 s 1,0 s L0 3 H
: H H H [ : $ ! :
or 22 § HITD UM ND 5 9 9 thurs T3 0.5 0.5 {3 L {1} 0.015 ¢ (0. ¢ (.0 t {0 : 3 9 15
AF & 2 HITD  DOWMIND 59 TR ¢ (2s HER ] 8.0 0.926 + .5 t (5.0 : 5.0 : Y 9 15
Mr 3y 3 HITD  DOWRMIND 59 N e (Lo Y i 2.00 0.028 : (1 1 @0 s {20 03 9 15



R | a B a a | B a i | [ | |
.
AF 39 5 HITD UMD/BKEN 5 9 69 : (0.5 1 (0.5 : 0.5 s 0.5 2 10,5 1 (L0 s (1.0 T 5 9 16
NF 35 1 KK o, s 0.2 + (0.2 1 (0.2 s (0.2 1 (0.2 s (0.4 1 (0.4 3 :
F 37 2 241R 5 i1 thurs 304 ¢ (10 : (10 F U] 30,00 0.093 : (10 1 (20 s (20 1 B9 9:
PF 3 2 eahR COuDCATED 3 9 314t (10 ] (o s 30.00 0.095 s (10 t (20 1 (20 : 6 09 9
H s s s t [ 1 H
MF 29 1 LoD PRI S 9 IS thurs ] Tm: v t e [ LI ] : P | T ] : 5 9 2l:
F X 2 LOTP  DOWNNIND 59 % {50 1 (5.0 : (5.0 ;15,00 0.1% : (5.0 T (10, s 0. : 5 9 2
MF 31 3 L0ID  DOMHIN 59 7% 25 t (2.5 L -1 : 2.5 B ] v 5.0 s 5.0 039 21
UF 21 A LOTD  DOWANIND 59 ] &9 : (1.0 : (1,0 s (L0 : 170 0.024 3 (1.0 : 2,0 s 2.0 : 5 9 22
PF 3R 5 LOID UDD/EKEN 3 9 71 (0.5 1 (0.5 3 10,5 t 1,00 0.003 ¢+ 0.3 s 1,0 s (1.0 S5 9 2
AF 33 o0 BCAK 1 (0,2 t 10,2 : (0.2 (0.2 s (0.2 v {0.4 1 {0.4 : H
: t : H : 1 [ : :
AF o i 12 1R DOMMIND S 9 21 thurs 1 1718 ¢ LI HE . L ] [ t 6 9 10:
PF 21 2 (2 HR DOWMIND 59 174 1 (5.0 1 (5.0 3 (5.0 : 14,00 0.080 : (5.0 t {10, + (10, t 69 9
AF 3 3 12IR [OSNIND 59 173: @0 1 (2.0 1 {20 : A0 0,026 ; (2.0 T (A0 s 4,0 t 6 9 9
MF 28 4 12 HR DOM&IND 59 1 1A ¢ HE [ | : : : 8 [ ] : 69 /9.:
RF 40 5 121R UWD/BKIN 5 9 180 ¢+ (2.0 1 (2.0 s 2.0 (0.1 : (2.0 1 (A0 1 (A0 s 69
PUF A1 ®ev  BLRK t (L0 : 0. TN (N} : (0.1 1 0.2 : (0.2 19 4.,
nF A2 1 20 R PN 69 9 fn 34 2.0 s (2.0 .0 r 120 0.010 : (2.0 T (A0 : (4,0 7 9 10
AF A8 2 24 }R OOLDCATED 69 317y .0 : 2.0 {20 : 40 GOl s (2.0 [N ] 1 (A0 s 7 9 9:
MF A9 2 24 MR UMNIND 6 9 | U7 0 o FO | P ] F ] [ | [ | 79 9:
PF W 3 20 IR UNIND 6 9 ] RI: » 3 8 HI | FI | F [ ] P ) s 7 9 9
PF A3 4 24 MR UNIND 69 3 s (2.0 : @2.0 HE A s 3.80 0.012 : (2.0 HENIN : 4.0 i 7 9 9:
AE AL 5 24 IR DMD/ION 69 3 313 @0 : (2.0 : (2.0 : 3N G.OoH ¢ (2.0 : (A0 ¢ {40 s 71 9 10:
MF A3 anr BULPK 0.2 v 0.2 1 (0.2 t 0.2 + (0.2 t (0.4 t 0.4 3 {
: t H : [ : t H :
nE A7 1 HITD  DOMMIND 8 9 12 sun 2 ;: ¢ H | EI | H | s ¢ t 8 F : 8 9 19:
MF 51 2 NITD  DOMMIND 89 B : (25 s 2.5 (@5 i 660 0.079: (2.5 t (5.0 : 5.0 s 8 9 19:
MF S0 3 HITD DOMMIND 89 B6 s (1.0 s (1.0 v (1.0 1 L0 0.017 : (1.0 1 2.0 t 2.0 1 8 9 18
L] & HITD  DOWMNIND 89 86 : (0.5 v 0.5 3 0.5 ;1L 0.015 : 0.5 :t (1.0 1 (.0 : 809 18:
nE 90 D OHETD  UPMD/IMER 8 9 811 (L0 (1.0 s {1.0 t LY 0.016 : (1.0 s (2.0 t .0 1 8 9 19:
AF 75 ey BLAK 0.5 + {0.9 s 0.5 s (0.5 0.5 : {10 : (1.0 : H
MF 93 2 2% MR COLOCATED 9 12 sun 335 Uo + ({10 (10 s 2100 0.063 : (10 (20 (20 : 9 9 11:
AF R 2 24 HR 9 334 o : (10 {10 : 22.00 0.066 : {10 : {20 : (20 : 9 g 12:
[ H : : : ' s s 3
RFE B2 | LOTD DOWNMIND B 9 18 sun 7 (20 1 (2.0 : 2.0 : 3,80 0.053 : (2.0 N ] 1 4,0 F I - B
B3 2 LOTD  DXMMIND 89 | Bt 2 FI | H P | F [ ] s 9 9 1.2
A¥ 82 3 W0ID  DOWMWIND 89 8l : (0.5 ¢ (0.5 : 0.5 : .40 0017 ¢ (0.3 s (1.0 : (10 : 8 9
M- 88 4 LOTD DOMNIND 8 9 80 : (A0 1 {40 1 (A0 : 11,00 0,137 : .0 1 8.0 1 (8.0 : B 9 ¢
RF % 5 LOTD UMD/EKGN 8 9 Te: (0.5 + (0.5 : 0.9 : 0.88 0.012 : (0.5 [ t (1.0 : 8 9 13
PF 9% 8y KUK 1 0.3 t 0.5 1 (0.5 s (0.5 : (0.5 t 1.0 : (0.1 H :
H ' H H 3 : H H :
PF 9 s SHPBLNK i 9 s {01 s (0.1 s {0.1 HER 'S | t (0.1 1 0.2 s (0.2 H H
AF B e SHPBUN 10 9 0.1 (N t 0.1 1 (0.1 (0.1 1 (0,2 s (0,2 : H
PF B8 #se LADDLNK 19 (0.} t (0.1 0.8 s {0.1 : (0.4 (0.2 1 0.2 H H
RUFI07  ev0 LARGLMK 13 9 b v (0.4 s (0.1 s (0.} 1 (0.1 t (0.1 t 0.38 t (0.2 : :
PUFLIE  woe LABBLNK 17 9 3 (01 : 0.1 : {0.1 : {0.) HER{(1 8} 1 (0.2 s 0.2 H H
RFIX v LABBLIK 17 9 + (0.1 3 (0.1 : (0.1 : 083 t (0.4 s (0.2 : (0.2 s H
[ H : H 3 : 1 s H
RF 140 LARR N 21 10 s 0.1 1 0.4 ;0. i (0.1 : 0.1 : (0.2 s (0.2 ' '
P 03-2 L ADBLNY 16 10 1 {01 t (0.1 t 10,1 i (0.1 s 0.1 3 (0.2 : 0.2 : H
] [ H { H H : H H
PUF 144 LANDLNK 29 10 t 0.4 t 0.1 + (0.1 : 0.1 {01 T 19,0 t (0.2 H :
RF A5 LAR N 2310 s 0.1 (0.1 ;s {0.1 1 0,84 HEN{N 3 (0.2 + (0.2 H H
: 3 : ' H : 1 s H :
AFi23 LARTL M 310 + (0.5 r (0.5 t (0.5 ;10,5 s {0.5 [N 1 (.0 : H
: ' : : : [} : H :
BITZ 12T
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YRMODYHRMN  MPH DEG EIG  TEMP LOC MPH DEG SIS TEMP  RH LOC OBSERVATIONS FROM NEW BEDFORD WEATHER STATION Page
B509082200 } 5 225 61 <. 0 NEDN 1 5210 24 72 0 5. NBDS
85090082219 2.5 190 31 7.0 NGDN 25195 -} 78 0 95 NBDS
85070822230 2 6 230 J6. 7 O NBDN g 0225 6. 72.0 95 NKBDS
B50%062245 1.5 999 999, 7¢. 0 NBDN 1 5180 5. 73 O 94 HNBDS
0509082300 1.5 999 999 7¢ 0 NBDN 1.0 290 41. 72 0O 94. NBDS
2505062315 1.0 2 29. 72 O IBDN 1.0 95 45 74 O 2. HDDS
850908223230 1 5 270 68, 73 0 HDPDN 1 5 330 059 74. 0 <91 HBDS
8509082345 2. 360 < 730 NEPDN 1 5 10 41, 74 0 BS NBDS
0509082400 2.0 350 217 7 O NRDN 2 0 2 7 72 0 EBS HBDS VISILILITY & !ILES IN HAZE, SCATTERED CLDUDS
£50909001% 2.0 200 47, 71. G HEDN 1. % 205 4% 73 0 90 HEDS
e50902003d% £ 0 125 27 71 © MEDN 1 8119 28 Y2 0 9C NHBDS
B5H¢9090045 2.9 1ed 22, 71 0 HBDN 2 0155 1i 73 0 94 NIEDS
8502090100 2 5 140 23, 71 G HNBDN 1 5155 27 Ve 0 8% NEDS
802090115 1 & 120 17, 7i ¢ WEDN e G 145 e <. 0 96 KNBDE
2505090130 1.0 999 99%. 71 ¢ oHebn 1.5 145 ©°° 71 0 97, HBDS
2509090145 1.5 €99 999, 71.C NMEDN 1.5 1920 49 71 0 98 NBDS
85090502200 1 5 S0 32 71,0 HBDN i 80 <8 71 0 98 KBDS
8509050215 1.C 319 4B 71.0 NEDN 1.¢ 95 2 71 0 98. NBDS
BY020%0230 1.0 325 17, 71 O NEDN 1 5 2% 25 71 0 98 NKNBDS
85092070245 1. & 340 8. 71 G NGDN 1 5 360 7 71.0 99. HBDS
2507090300 a2 5 30 19 71 0 NBUN 20 10 6 71 O 98 NBDS
ghiov050315 2.0 50 . 73 ¢ NODN 3.0 260 7 72 0 98 1BDbSs
4509090330 3.5 350 19 71 O WRDN 4. 5 10 11 72 0 96 NBDS
8509090345 4.5 D13, 71 O HEDN [S] S5 b 71.0 92 NBDS
BOHOR020400 5.5 5 13 71 O NGDN & O 360 [} 71 0 B2 NADS
8509090415 4 G 999 999. 71.C HGDN ¢ 0 ) 7 71.0 80 KiBbDsS
8507020430 4 O 999 999. 71 O NBDN 5 & 3&G 7 71 0 77 NBDS
509090445 3.5 360 16 71 O MEDN °S 5 10 & Y1 0 75 NBDS -
85092090500 4 & 340 14 70 G NEDN 9 95 o & 71 0 74 NEDS
BH09090515 4 5 5 14, 70 G NECDN 5.5 ) 3 71 0 72 HBDS
EH092070530 2.0 5 15 &9 0 HBDN & 0 9 B 71 0 72 WBDS
8509090545 4.0 S 17 &5. G MBDN 5.9 5 & 70 O 74, NBEDS
BO0Y0%04600 4 ¢ 20 17 &8 ¢ NEDN 4 5 195 12 7G 0 7B HNWBD3 VISIEILITY 7 MILES, BROKEN CLOUDS
2509090615 5.0 25 17. 60 ¢ WBDN 5.5 10 10 45.0 80 NHBDS
e5020%90630 5 0 20 14 &8 ¢ MEDN S0 36 11 &% 0 80, NOBDS
B509050645 S 5 25 17, 66 O NWEDN 5.5 306 11, 469.0 B8O, NBDS
80509090700 5.5 35 16, &7 0 NeDN 79 3% 10 8.0 B1. HBDS
85090720715 4.6 25 999. &7 .0 HBDN & o 30 . 8 0 8l1. NBDS
5092090730 5. 5 45 14, &7 0 NEDN e 5 35 12 &8 0 77 NBDS
509090745 6.0 55 14, &7. 0 NBDN e.5 45 11, 4 0 68, NBDS
8507090800 5 5 &% 17, &7 G NEDN 7.5 45 10 6E. 0 &2 NBDS )
08509070815 5.5 706 23 &B. 0 NBDN & 5 6D 16 49 0 59. NBDS
8509090830 5 0 50 17. &7.06 NBDN e 0 50 15 69 O 57. NBDS
8509050845 5.0 25 15 &7 O NBDHN 7 0 40 9. 68. 0 58. NBDS
8509090900 5 0 20 15. 67 ¢ HUDN 7.0 40 i3 68 0 58 NBDE
8509090715 5.5 45 15, 66. 0 NODN 7.0 40 13 68 0 59 HBDS
85090590930 5.6 435 14, 68 ¢ NGBDN 7.5 45 15 69 O 58, HBDS
3009090945 6 0 &5 57, 69 O HISDN & 95 95 1% 70 O 57. HBDS
B5090%1000 & G 599 @99, 70 O NDDN e 0O 35 15 70 0 54 NBDS
es090%1¢11b 5 5 70 22 O O NEDN 7.9 59 9. 70. 0 2. HBDS
8509091030 6.5 76 1 70 O NDDNH 70 70 15 71.0 2 HBDS
509091049 & 9 994 995 9% & INBDN 7 5% 85 10 71 0 5& NGDS
B50909;100 7 G 93§ 999 OC & RRDN ¢ 0 5 9 71.0 52 NBDS
8509091115 §. 6 @3¢ 908 0%, 9 NEDN 7.0 55 i 71 0 50. NLDS
3509091130 9 & «26 oy 99 G NEDN & O 80 13 71 0 50, HNBDS VISIBILITY 15 MILES, OVERCAST
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