S A

ety LukaCki&&

i " \ ¢
1 ] ot LL‘Q&
) . Return to Index ¢
‘ib,f gt
'ﬁ"*l?“‘f“-'i A T S TN
ST New gepFeg
VA 3. ¢
Oy 223595
AMBIENT AIR MONITORING PROGRAM
ACUSHNET RIVER ESTUARY, NcW BEDFORD, MASSACHUSETTS
VOLUME 1
DRAFT REPORT
Rt
Prepared by
“ NUS lorpcration
February 1986
\
) \
- . U _
»
a N ==
v ==
e ————
[
- ol ————
S ==
C ==
b —
o =
8 Ee————
g ——]
; S TS - S ————



Table of Corntents

VOLUME 1

Page
1.0 Introduction 1-1
2.0 Summary of Results 2-1
3.0 Sampling Program Methodology aad Conditions 3-1
3.1 Sampling Locations 3-1
3.2 Sampling Methods . 3-1
3.3 Sampling Schedule and Conditions 3-4
3.4 Quality Assurance/Quality Control 3-6
3.5 Data Processing 3-7

4.0 Sample Analysis 4-1
4.1 Particulate Filter Analyses 4-1
4.1.1 Methods of Analysis 4-1
4.1,2 Results of Elemental Anzlyses 4-2
4,13 Quality Control for Metals Analyses - 4-4
£.2  PUF Filter Analyses 4-6
4.2.1 Method of Analysis 4-6
4.2.2 Results of PCB Analyses ) 4-7
4.2.3 Quality Control for PCB Analyses 4-8
5-1

5.0 Ambient Concentrations

5.1 Total Suspended Particuiates and Metals

Concentrations ' 5-1
5.2 Airborne PCB Concentrations 5-3
5.3 Results of Quality Control Checks 5-8
5.3.1 Particulate Sampling Quality Control 5-8
5.3.2 PCB Sampling WQuelity Control 5-8

A References

Oy

Appendices:

Total Suspended Particulate and Metals Data Listing Appendix A

PCB Data Listing Appendix 8

‘Yeteorologicael -Data-Ltisting— -~———-m s - —————fppendix C— ——
vOoLuUMz 11

Laboratdny Metzals Analyses Quality Control Forms Appendix D
Laboratory PCB Analyses Quality Control Forms Appendix £



m‘d

w
1

List of Tables

1 Air Sempling Locations on Acushnet River Estuary

5-1 Tidal Phase, Average Meteorolocicel Conditions,

o
1

and Airborne Concentrations of Aroclor-1242
ng/m’>, Acushnet River Estuary,
September 4-8, 1985

2 Aroclor-1242 Composite 24-Hour Airborne Concentrations,
ng/m>, Acushnet River Estuary, September 4-8, 1985

i



Figure 1

List of Figures

Ambient Air Monitoring Locations,
Acushnet River Estuary, 1985

Pace
2-3



1.0 INTRODUCTION

The tnvironmental 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
PCSs and metazls have been detected in several studies in the New Bedford
metropolitan area. An extensive air sampling progrem conducted in September
1982, and other smaller studies, have produced considerable data on PCBs in
the ambient air in the New Bedford area(l). PCB concentrations differing
significantly from background values were detected near the upber part of
the Acushnet River estuary. As a result, the Environmental Services Divi-
sion of IPA recommended that future studies concentrate on the areas down-
wind of the tidal mud flats{2). Consequently, the &ir monitoring program
reguirements for the RI/FS were first described under Task 12 of the work
plan developed by NUS Corporation in lzte 1983(3). The objective of the
monitoring task was to provide new deta to confirm earlier results and to

identify temporal chances. In subsequent meetincs between NUS and EPA per-

.sonnel during 1985, the specific monitering requirements in the work plan

were mocified to focus the field study on the possible tidal influence on

airborne concentrations of PCBs and metazls. The monitoring locations and
sampling time were selected to characterize the concentrations at high and
low tides arouvnd the mud f1a§s near the Aerovox plant, & primary source of
PCB's in the past. '

This technical report describes the activities and results of the monitocring
proarém for airborne PCBs and nEta]s.at the northern end of the Acushnet
River estuigry in New Bedford. Samples were collected between September &
and 9, 1985. A summery of the progrem is provided in Section 2, and the
éémp]ing methodology and schedule are described in Section 3. PC3 samples

were collected on polyurethane foam filters in accordance with EPA Method

70 4, and the suspected metals were collected with standard high volume -
particulate semplers. The samples were analyzed at the NUS analytical
leboratory with strict quality control reguirements following the Contract
Laboratory Program (CLP) guidelines. A description of the analytical
techniques, and the quality control program are provided in Section 4. This
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section also contains an analysis of the la
C Y

[

cratory resulss &nd an evalua-
ticn ¢f the laboratory quality control chezks., Section £ contains an
evaluation of the airborne concentrations, a comparison of the results with
the velues obtained in the 1982 fielc 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 meesured 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 RZSULT

Five sampling locations were established around the northern end of the
Acushnet River estuary. The sampling locztions 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 curing southerly winds. The
fifth location was upwind of the estuary and served &s & background sampling
location.

During 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 lZ-hour and one set of 24-hour samples were collected
cduring a2 period of less favorable weather conditions for collecting airborne
pollutants from the estuary. In total, semples were collected for 25 hours
during the period September 4 through September 9, 1985, A total of 45
ambient air samples for PCBs were collected and enalyzed. Of the 52 sus-
pendec particulate samples collected, total suspended particulate (TSP) con-
centrations were determined for all the filters. However, due to the small
amount of particulate mess 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 analyzed. Ambient concentrations ranged from a low of
7 ng/m3 at the background sempling location to a high of 471 ng/m3 at loca-
tion 2. Backyround concentrations are consistent with those measured during
the 1982 field study. Maximum concentrations during the NUS field program
were larger than those measured in 1982 cue, most likely, to ihe NUS

--samplers being closer to.a-major . source: _location 2 was_directly east.of a .

large expanse of mud flats in the estuary, and also the closest sampling
location to the Aerovox plent site. Concentrations of Aroclor-1242 at the
other locations were significantly less than the concentrations at location
2. Althodgh the data set is small, the concentrations measured at locition
2 indicate that there is a relationship between the tidal phase and the

2-1
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airborne concentration. Concentretions &t location 2 during low tide
periods were aiways larger then the concentrations during adjacent high tide
periods. Since the weather conditions did not chance significantly between
gdjacent tidal periods, the.high concentrations of Aroclor-1242 are ettrib-
uted to the mud flats.

In contrast to the PCB concentraztions, 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 2 miles
per hour. The minimum concentrations (21-28 ug/m3) occurred during a
24-hour period with light rain. Generally, TS? concentrations were lowest
during the night and increased during the day.

No cedmium was found in eny of the 16 filters analyzed for metals content.
Chromium and zinc were detected, but these values are attributed to residuzl
amounts of these elements that remain in the glass fiber media during manu-
facturing. Only slight amounts of lead were detected in the particulate
samplies. However, the small amounts of lead collected on the six-hour
samples were insufficient to meke precise determinations of the ambient lead
concentration due to trace amounts of residual lead in the glass fiber
méterial. The calculated Teéd concentretions 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 ambng the five locations,
the nighttime concentrations were lower than the daytime concentrations &t
all locations except the background location, which is subject to heavy
nighttime traffic. The celculated concentrations, althouch considered
conservative due to the resicual lead in the filters, are consistent with

{he concentrations of lead determined in the 1982 field progrém.




NG PROGRAM MITROZOLOGY AND CONDITIONS

i

inis section proviges & cescription of tne sempling locetions, the methods

of semnle collection, the collection schegule eand a summary cf the weather
conciticns during sampling, the quelity essurance progream, anc & description
of the dete processing steps.

2.1 SAMPLING LOCATIONS

Five sempling locations were selected around the Acushnet River estuary
ncrth of Interstate Highway 195, Four of these locations were chosen as

" downwind sempling locztions from the exposed tidal flats, and the fifth
locaticn wés for to]]ecting background readings upwind of the eétuarj. The
expectad wind direction during the desired deytime sezmpling conditions was

-
-
i

from the south through west compass gquadrent. igure 1 shows the locztion
ve sempling locetions around the estuary. A description of each
semplinc location is provided in Table 3-1 along with the range in wind
cirecticon 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
lzrgest exposed area of mud is to the south and west of location 2. The
o

£3
L)

sther mud Tlat is nesr location 4.

e+

emporary meteoroliogicel towers (10 meter) were erected to collect data
cr. =he wind speed, direc:ion; and temperature during the sampling progrem.
he south tower was Joczted on the eastern bank of the estuary just south of
szmpiing location 4., This tower contained a sensor for meesuring relative
humigity also. The north tower was loceted on the west side of the estuary
zcross the river from sempline Yocetion 2. The lgocetion of eech tower is

ehows in rigure 1, end & gdescription cf eech tower loceticrn is included in

Two types of zir sazmplers wers employed &t eech of the Tive eir sempling
ection of PLlBs, the other 7or perticulates that

richt contein hezvy metels. Soth of these clssses ¢ pellutents were

(X8 )
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Table 3-1. Air Sempling Locations on Acushnet River

Istuary

Location

Description

wing Direction
to be Downwind
of Mudflats

North
Met Tower

Sguth
. Yet Tower

On the west bank of Acushnet River, epproxi-
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 Compeny's Titleist Plant

' West side of Acushnet substation of Common-

of weeds to the north,

wealth tlectric Company. Area surrounded by
marsh grass and some trees.

East side of estuzry on the bank of the small
inlet overlooking the tidel flat and marsh
aress directly to the west.

Background sempler in meintenance yard for
Brooklawn Park. Area is surrounded by tali
trees and a few buildings. Infrequent
traffic during the day.

Approximately 20 ‘feet west of the western
bank of the Acushnet River, directly across
the river frem location 2. Small trees
(epproximztely 15 feet high) and bushes 50
feet southeast of the tower; low buildings
130 feet northeast of tower.

On the eastern bank of the estuary, &0 feet

south of locetion 4. Paved parking lot
immediately to the east of tower, and field

SE through S

SE through §
to NW

NW through RNE
and S through
SSE

SW through NW

tasterly

N Iv{h




collected on & separate type of media that hed been prepared &nd evaluzted
for gquentifying that specific catecory ¢f chemicels. Although both types of
media employed were distinct from each cther, both samtling systems had
several features in common. Both types of samplers drew air through the
collection rmegdia thet either filters cor eadsorbs the chemicals of interest.
The air drawn through the filter was controlled to a preset flow rate which
was detarmined 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 rete for each sample was determining from averaging flow rates observed
&t different times during the sample collection period in the case of the
PC3 semplers. Average Tiows for the perticulate samplers were determined
from a chart record of the flow rate during each sampling period. Via these
methods, the total sampled air voiume is the product of multiplying the
average sampie flow rate by the elepsed sampling time for each sample. This

sempled eir volume is expressed in cubic meters or cubic feet in the data

52 M

listings.

PC2s were collected on 2 Model PS-1 sampler from Generzl Metal Works (GMW).
The procedure for prepzration and coliection of the szmple followed method
T04 from the EFA's Compendium of Methocs fo: the Determinuation of Toxic
Orgznic Compounds in Ambient Air-(EPA-630/4-84-041). Polyurethane foam
(PUF) filters were prepzred 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 class cartridgé. The cartridge was then loaded into 2
sempling hezd which also supported a four-inch round, glass fiber filter.
3cth ends of the sampling head were covered with aluminum foil (hexane-
rinsed to remove residuel organics) for transport to the sampling location.
The foil was removed when the sampling head was installed in the sampler., _
At the end of the semplinyg period the sampling head was removed from the
sempler &nd agein wrapped in aluminum foil at the sampling location. Within
2 motel rocm reserved solely for semple hand1ing during the program, the o
glass fiber filter and PUF filters were transferred to 2 shipping container

which wes then sealed for shipment to the NUS laboratory in Pittsburgh, PA,
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Suspended particulate metter was collectec by & €Y hich-volume air sampler
(Hi-Vol) according to the EPA reference method for determination of sus-
pended particulates in the atmosphere (CFR 4D, Part 50.11). Each Hi-Vol was
equipped with a flow control unit for maintaining @ 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 2 pre-2ssigned filter cassette
for transport to its monitoring stetion. This cassette prevents the filter
from being damzged 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

“&nd envelopes for return shipment to the NUS laboratory.

2oth meteorclouical towers were egquipped with & Climatronics Electronic
Weather Station (EWS) and associeted crosserm and sensors. The EWS system
recorded temperature, wind speed, direction, &nd sigma theta (standard
cdeviztion 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 megnetic compass &nd correcting for the magnetic declina-
tion. Alignment of the south tower's wind direction sensor was also con-
firmec¢ by sighting to & known landmark (electrical substation tower) that
was due north of the meteorological tower. Datz were collected continuously
during the monitoring pregram on pressure sensitive strip charts at both
lccations. The data were checked during each sampling period. At the com-
pletion of the field monitoring program, the charts were submitted to the
NUS deta reduction group for timing checks and for reducing the data to

15-minute average values.

3.5 SAMPLING SCHEDULE ARD CONDITIGCAHS

The proposed—sampling schedule consisted of a-series—of-6-hour-samples —— -

starting on the morning of September & and continuing through September 8,
1985 with the exception of one 12-hour and ore 24-hour sampling period
between September 5 and 7. The micpoigt of'the 6-hour sampling periods
coincided\épproximately with the times of the alternating high and low

tides. The initial day of sampling (Septembesr 4) had the deytime high tide

3-4
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occurring &t noon, and the last scheduled dey of sampling had the high tide
gt 3:30 in the afternoon. During this five cay period, the minimum area of
the mud flats was exposed during the wzrmest part of the day. Ambient con-
centrations of PCBs 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 volatilizaticn of any PCBs present in the estuary
sediment. This would result in even higher daytime ambient ccncentrations
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 on time. A five hour and a 28-hour sample were started a2t location
2 at around 11:00 AM. rather than at 9:00 A.M, as planned. No collocated
semples 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 sampies 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 PCBs and particulates emanating from
the estuary and its shore1ine% 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 ezrly part of September. Other
desirable conditions during the seampling periods included a lack of precipi-
tation and clear skies during the day; Actual weather conditions during the
sempling procrem deteriorated from the desired conditions efter the second
cdey of sampling, Sep?ember 8, 1985, During the early hours of September 6,
there were scattered showers in the New Bedford area, and the wind direction
shifted to the north. _Leter in the day the wind direction returned to a

southerly flow for a few hours, but turned to a northeasterly flow with some
light rajn for the remainder of the scheduled 24-hour sampling period. No
szmples were collected on September 7 due to rain during the day and
easterly winds until 11:00 P.M. Sampling resumed at noon on September 8

R et sty e mmee v e e w e e e Ty a e - - .



under favorable weather conditions, but northeast winds returned &t mid-
night. The colleczion of 6-hour szmplies was stopped, but the zé-hour
samples in progress were continued. Due to the unfavoreble weather forecest
for the next several deys, the sampling program was terminazted on the
morning of September ©, 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 responsibi]ities,
schedule, scope of work, technical approach, and & quality plan. The design
" of the technical approach and quality plan establish the sampling and ana-
lvtical reauirements, and the acceptable level of conformance for the pro- -
grem. for the New Bedford szmpliinu program, the technical approach speci-
fied that the following procedures be followed:
0 Reference Method for the Determination of Suspended Particulates
in the Atmosphere (High-Volume Method). CFR Volume 40,
Part 53.11, Appendix B.

0 Method T0-4, Method for the Determination of Organochlorine
Pesticides and Polychlorinated Biphenyls in Ambient Air,
EFPA-500/2-84-041,

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

Tollowing internal calibration procedures:

2.17.21 "PUF

) NUS Environmental Monitoring Department (EMD) 5
1885, Rev. 0.

Sampler Calibration Procedure”, Jenuary 23,
0 Evp 5.0.17.12 "Hi-Vol Calibration Procedure", May 21, 1984,
Rev. 1.

The quality plan &lso required the use of several sample blanks and the

assessment of sempling precision. The quality control checks incorporated
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in the monitoring program include laboratory sample blanks, field blanks,
shipping bienks, and collocated samples., Laboratory blenks were selected
from among the prepared filters, and they were submitted for znelysis 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
blenk 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 laboratory
(i.e., never opened at New Bedford). At location 2, two collocated PUF
seamplers and two collocated high-volume samplers were operated during three
2¢-nour sempling periods to access the precision of the PUF and Hi-Vol
sampling methods. .
The DCD plan also required the keeping of records to document the above
guality control activities. These records include the field log books,
.semple informaticn forms, instrument calibration forms, laboratory analysis
sheets, and chain of custody records. These forms were reviewed for
internel consistency and accuracy. Chain of custody records provided
confirmation that a responsible party maintzined possession of the samples

during all shipping &nd -handlirg.

3.5 DATA PROCESSING

A total of 52 PCB samples and &2 particu]ate samples were collected during

the four deys of semplinao. Each szmple was accompanied by a field sempling

ceta sheet upon which the sampie number and information on flow retes and

sempling time were }ecorded. Data from the sample information sheet were

~used to-calculate the-sampled 2ir volume for-each-sample. -These data-were——————
entered into separate data base files for-the PUF &nd particulate filters. A
The files were maintained on an IBY Personal Computer. Szmple identifica-

tion number and sampliny data from the field datae sheets wefe indexed bara-

meters for each sample record. The laboratory mess results for each sample

were then entered into the appropriate file record for each PCE mixture
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mixture or metal element. Tne sofiware then computed &nd stored the zir-
borne concentration vzive of ezch PCB mixture or metal based on the sampled
air volume and the reported mass. The small ezmounts 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/md).

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
enalyses for tne PCB mixtures or elements. Appendix A and Appendix B con-
tain a listing of the complete computerized date file for the TSP high
volume filters and the PUF filters, respectively. .

The strip cherts 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 15-minute averages of wind
speed, wind direction, sigma, temperature end relative humidity. Appendix C
presents a combined 1isting 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 listing were determined from the
conditions existing 15-minutes prior to the reported time. All times are in
tastern Daylight Time (EDT).
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4.0 SAMPLE ANALYSES

The following sections describes the analytical methods and procedures
emploved at the laboratory for analyzing the particuiate and PUF filters.
The results of the analyses ere then examined for significant vaiues and
consistency. tach 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-BJH) 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 filters were desiccated for at least 24 hours before
being weighed. The new gross weight &nd the net weight, or mass increment,
were recordeg. A subset of filters were chosen for reweighing as & 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 1ikely to have collected a sufficient mass such that the ambient con-
centretion of heavy metals could be measured. Fourteen filters collected on
September 4, plus an additional background filter from location 5 (taken
September 5) and a field blank (tzken September 8), were selected for ini-
tiel analyses of cadmium, chromium, lead, and zinc. If these compounds were
ndt dotecteA in sign%ficaﬂt amounts on the filters most likely to have high
concentrat*ons, then there wou]a be on]y a remote possibility-that s1gn1.1-

cant concentrations would be found on the remaining filters.

A guarter of each filter was placed in separate acid digestion baths to dis-
solve the particulate matter on the filter into solution. After several
rinses and filtrations, the solution volume was brought up to 100 ml prior

4-1




10 performing the enelyses. Concentrations of cadmium (Ca), chromium (Cr),
and zinc (Zn) in the sclution were determined from individuel injections of
sample aliguot into e fleme astomic absorption (AA) anelyzer. Lead (Pb) con-
centretions were determined by the graphite furnace method. The chromium
and zinc anaiyses 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 2t 0.0004 mg/filter. Seven of the'ls 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

Ncne cof the 1€ samples had measureble emounts of cadmium. Chromium was
detected on three samples at levels just ebcve the detection limit. How-
ever, since one of these wes a field blenk, the results on the pther two
samples could also be due to field handling end/or residuagl chromium in the
filter from manufacturing. The mass of chromium on the two filters was
0.016 and 0.012 mg for the Z24-hour and & €-hour samples, respectively.

- Since the field blank conteined a similar level of chromium, the reported
masses are probabiy higher than the actual mess 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
leed at the approximate mid-point in the range of leed of most of the other
filters. With one exception, the amount of lead on each filter ranged -
between 0.028 and 0.082 mg. It is unlikely thet contamination during field
hendling of the filters would have produced such & uniform amount on each of
: fhe filters by itself. The detected lead is more likely due to unifors
embient concentrations anc/or residual amcunts of soluble lezd in the glass
fibér fiTtér. ﬁéééri;-ﬁdéwh to be retained in minute amounts in glass fiber
filters. The laboratory blank was analyzed at less than 0.01 mg of lead/
filter, which would indicate that there was no soluble lead in the filters.
However, this blank was anzlyzed prior to esteblishing the exact methods of

enzlysis for the filters. The method of &nalysis for the laboratory blank
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wes Tleme atomic absorption spectrometry, and not the furnace method as used
Tor the other filters. The graphite furnace method has grezter sensitivity

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

of zinc of the analyzed filters, and a 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 mess
of lead. This is consistent with expectations since the sampling time was
four times longer than the other samples. The detected lead (01172 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 -
precision of the sempling end anazlysis methods is very limited in quantify-
ing the exact emount due to the field blank values, the probebility of
resicuel lead in the filters, and the possiblity of contamination picked up -
in the tield.

The anglytical results for zinc are inconsistent with 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 digestion of the samples for analysis. The
anglysis of a leboratory 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 #20 and #55 had
Tower mzsses of zinc (0.020 mg end 0.024 mg, respectively) that are close to
the expected values, which are based on results of other fieid sampling pro-
_grams. The difference between the zinc values for the first 14 filters and

filters #20 and #55 is a facter of 500 to 1000. Although some variation in
residual amounts of a chemical are expected within a batch of filters, a
va;iation of this megnitude, even on only one filter, is improbeble. This -
variability in zinc levels was traced to the use of two different batches
{boxes) of filters for the project. The first fifteen or so filters were
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1eit over from a previous project, and the filters from approximetely £20 on
d

-
i

™m

rom & second box. Although both boxas of filters came from the same
menufacturer (Mead Specielty Paper Divisicn}, &nd had the same part number,
veriations in the manufacturing of the filters or in the glass fiber (from
Johns-¥anville) 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
sme11 amounts of mass collected on the remaining filters, make ‘it unlikely
thet any significant concentration of metzls would be detected. Thus, addi-

tionel filter analyses are not warranted.

£,1.3 Quelitv Control for Metals Analvses

-

The laboratory's quality control program for the particulate filter anzlyses
was based on the USEPA Contract Laboratory Prcgram, “Statement of Work for 7
Inorgenic Analysis, Multi-Mediea, Multi-Concentration”(4), The program

consisted of the following seven requirements:

1. Initial Calibration - 2-point calibration 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 tPA QC sample &fter every
10 samples or every 2 hours, whichever is more frequent, and after

the last sample; recovery must be * 10% of true value.

3. Preparation Blank - With each set of 20 semples, or when each day's
samples are prepared, whichever is more freguent. '

4-4



. Matrix Duplicate - Dupiicate analysis of digested sample at a fre-

£

gquency 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) - Anzlysis of a spiked sample at a fre-
quency of one sample in every twenty. Spike is added &fter 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 digastion of the sample. Spike
recoveries outside the limits specified in the CLP protocol are
flauged on the reports.

7. Aqueous Laboratory Control Semple - Digestion and enalysis 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 established limits.

The sample analyses met all of the above criteria. Copies of the data anal-
ysis forms zre provided in Appendix D, incliuding: Data sheets, calibration
verification forms, blank results, spike sample recoveries, detection lim-
its, &nd control sample results.

The quelity control brogram for the weighing of the filters followed NUS

~ procecure 5.0.17.14, “Inhouse Filter Weighing for“H1 Vq] Sampling Programs
Rev. 1", Thl; procedure requires t;é; 10;'L¥_66i€”thé'c{ean fgaiers and the
sampled filters be reweighed after a second desiccation period of at least
24 hours. The difference in weight for any filter must not exceed 2.8 mg
for clean filters, and 5 mg for sampled filters. }f the tolerance is

exceeced, then the entire lot must be.reweighed again until the tolerances
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eare met. These reguirements were &copted from the EPA Quality Assurance
Hangoook for Air Pollution Measurement Systems{5i. The largest difference
obtained on the reweighed filters was 1.3 mg from & sampled filter. When

the cleen 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 T04, “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
Vhours, and the analysis of a laboratory blank before the filters could be
used for sémple collection. Upon return to the laboratory, the filters were
rinsed in hexzne to remove any orgenics following the procedure in T0 4, and
the hexane extract was reduced to 2 volume of 1 ml. For all but four of the
seamples, the quartz particulate filter was extracted with the PUF filter.
Tﬁese four particulate filters were anzlyzed separately to determxne if any

R

of the PCBs would remain on the collected paru1cu]ate matter dur1ng sampl-

a— e ™ F

lﬂgf ch semple extract was then passed through & 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 ml/min, and the
recovered volume was adjusted to 10 ml. Each sample extract was stored in
sezled vials under refrigera?ion until analysis.

4.2.1 METHOD OF ANALYSIS

The extracts were aﬁalyzed on a gas chromatograph with an electron capture
detector following the procedures in EPA Method 608. The method of analysis
aqd guality contro)l requirements were further defined in the Contract Labor-
ry Program's statement of wor k\7) The quality control checks during

CET
u\- <

the aﬂc1yses are discussed below. The detection limit for the different PCB

mixtures varied for individual saﬁp1es due to the effects of the alumina
cleznup procedure and the selection of the appropriate output scale for the
zmount of 1242 present. In general, the lowest achievable detection limits .
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were 0.1 uc Tor Arochlors 1016, 1221, 1232, 1232, and 1228, while Arochlors
125% &na 1250 were cetecteble above 0.2 ug.

&.2.2 RESULTS OF PCB ANALYSES

The only PC3 mixture found on the samples was Arochlor-1242. Amounts above
the detection limit were found on 39 of 45 ambient seamples (87 percent)
egnalyzed. 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 largest mass of Arochlor-1242 on

mada S,

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

2. The results of the sample analyses are reasoneble and consistent with
expected values. Two sets of collocated szmples show very good agreement,
end the leboratory blank results were &l1 below the sample detection
limits.

The only problem that arose with the PUF samples concerned the identity of
several of the samples. A1l 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 éamp]e extract was lost during analysis, and no

results were obtained for that sample. A total of 69 analyses were per-
formed: 45 zmbient samples, 4 separate glass fiber filters, 9 field blanks,
2 shipping bianks, and 9 laboratory blanks. Appendix E lists the analysis
results for each PUF filter, and the notes identify those samples without

positive identification numbers,

The results for each of the four quartz f1ber f11ters. which were analyzed

separately from their correspond1ng pPUF f11ter were a1] be]ow the detection
1imit; while three of the corresponding four PUF filters contained detect-
eble amounts of Arochlor-1242. These results are consistent with earlier —
findings(a) which showed that PCBs were not retained on theAparticu1ate
ore-filter for the PUF sample. - A
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4.2,3 QUALITY CONTROL FOR PCB ANALYSES

The laboratory's guality control program for the PUF filter analyses wes
based on the USEPA Contract Laboretory Progrem, "Statement of Work for
Organic Analysis, Multi-Media, Multi-Concentrations". The quality control
checks consisted of the following requirements:

1. 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. ’

2. bibuty]chlorendate (DBC) - Surrogate added to each‘sam§1e prior to
extraction., DBC 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. .

3. 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 DBC < 10%

3.4 Run one concentration of each: Arochlor 1016, 1221, 1232,
1242, 1248, 1254, 1260

3.5 Analyze five samples

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

3.7 Anzlyze another five samples )

3.8 One Arochlor Stenderd - Continue semple analyses (5 at a time)

- followed by -anelysis-of -one Arochlor--standard-as-a continuing — - - ——

calibration check ending each 24-hour sequence with an
Arochlor standard. A1l quantitations are completed using a



packed column; & second column (Tused silica capillary) is
used for confirmation. Tne %» difference of the calibration
factors for continuing calibration checks must be + D% for
confirmations.

The PUF sample analyses met all of the above criteria with three excep-
tions. Semple #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 semple recoveries, detection limits, and cont;o] sample results.




5.0 AMBIZNT CONCENTRATIONS

The results of the laboretory analyses for eech filter were entered into the
project dats base file. For'those results that were greater than the
detectable 1imit of the method, the dete base calculated an ambient concen-
tretion in microgram per cubic meter (ug/m3) by dividing the sample mass

by the sample air volume. 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 SUSPENJED PARTICULATES AND METALS CONCENTRATIONS

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

at locations 2 and 4, respectively, during the first few hours of sampling.
The lowest concentrations were mezsured during a 24-hour period of inter-
mittent rain showers. These values ranged from 21 to 28 ug/m3 at all five
locaticns. Locations 2 and 4 usually had the highest concentrations,
althouch there was little difference in the concentrations between the five
sampling locations. The slightly higher concentrations at location 2 are
attributed to the roed construction work on the northeast side of the
Acushnet Company p]gnt, and to the employees driving over the dirt road.

~A11 the 24-hour semples and &1l _the composite averages of the four 6-hour

samples are well below the National Ambient Air Quality Standard for TSP of
150 ug/m3. Airborne particulate concentrations are influenced by the air
temperature, amount of soil moisture, and wind speed in addition to the

wn
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extent of numen activity. There is no &pparent relationship between air-
borne concentration and the condition of hign or low tide during the study.
Except during periods of rain, concentrations were lowest during the evening
and early morning sampling periods when fog end light winds were present.
The TSP concentrations increased slightly during the dey with the increased
temperatures, higher wind speeds, end general increase in human activity.

The laboratory results provide usezble dazts 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 mekes precise determination of the ambient lead levels impos-
sible, the results can be used for estimeting the approximate level of
ambient leed. If no correction is applied to the laboratory results for
residugl lead in the filters, the calculeted concentrations will overesti-
mate the actuel concentrations. These conservetively high concentrations
ere listed in Appendix A. The calculated concentretions range from 0.07 to
0.31 ug/m3 with the maximum occurring during morning sampling et location

4, and the minimum occurring &t locstion 1 &t night. The &fternoon 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 corsistent with the observed pattern of increased human
activity in the evening and a% night in the park and little activity during
the day. The uniform concentrations indicete that the zirborne lead is due
to & diffuse scurce, such as eutomodile exhaust emissions, rather than a
specific source near the estuary.

The lercest mess of lead among the samples anzlyzed was collected on the
Z2-hour sample at locaticn 2. This semple concentration (0.11 ug/m3)
1d be the most accurate measurement of airborne lead of the samples

u
enalyzed. Any residual lead in this filter would account for 2 smaller per-
centzce of tne total lead determined during enalysis., Ambient 2i-hour con-
centrztions of lead determined from the 1682 study(l) ranged from 0.16 to
0.45 ug/m3_for four samples collected near the north end of the estuary.
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The 1982 concentrations are comparzble to the celculated meximum concentra-
tions Tor tne 1Y85 study. The Neationel Amsient Air Quality Standard for
lead is 1.5 ug/m3 quarterly (90 day) averzoe. The 9 day average is

itself &an average of the lead results from a series of 24-hour high-volume
particuiate 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 Qere generally
greatest on the first day of sampling, decreased through the rainy days, and
increased again &s the weather clesred. 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 lezst a portion of each sampling period. Although
there are only seven samples from location 2 that were synchronized with the
tide chanyes, these samples indicate that the ambient air concentration of
Aroclor-1242 increases during low tide periods, relative to the concentra-
tions 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/m3 to 137 ng/m3 with the high and low tide periods, respectively.

Teble 5-1 presents the air concentrations of Aroclor-1242 for each of the
6-hour seampiing periods cduring the program along with a summary of the wind
cerditicns during each pericd. In addition to the tides, meteorological
factors such as relative humidity, temperature, and solar radiation may 2lso

influence the formation of airborne PCB's, but an evaluation of these
fectors is beyond the scope of the program and data. The concentrations of
PCBs 2t a monitoring location will depend upon th2 wind ctonditions and the
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Table 5-1. Tidal Phase, Meteorological Conditions, and Airborne Concentratinns of Aroclor 1242
Acushnet River Estuary, September 4-8, 1985
Aroclor-1242 Concentrations, ng/mJ
{ Wind Averaye

Date Time (Hrs) | Tide Diraction/Speed Temperature Location 1 Location 2 Location 3 Location 4  Llocation
9/4 1100-1500  High  Sonthwesterly, 10-20 mph  83°F * 153 * 52 *
9/4 1500-2200 . Low ’ Westerly, 5-10 mph 83°F 32 471 40 55 @3
9/4-5 2200-0300 High  Westerly, 10 mph 75°F <6 128 29 35 <le¢
9/5 0301-0900 Low Morthwesterly, 2 mph 713°F 30 290 42 A3 ]
9Y/5 0900-1500 | High  Westerly, 5-15 mph 82°F 15 128 23 * a
9/5 1500-2100  : Low Southwesterly, 3-15 mph 80°F * 196 <33 24 13
9/8 1200-1800 | High  Southerly, 3-8 mph 82°F * 79 17 15 15
4/3 1800-2400 | Low Southwesterly, 1-5 mph 73°F 53 * 17 137 12

*

{ =

= Samples not colldcted or samples not identifiable

Maxicum possible;concentration determined from reported laboratory detection limit for the sample and the samplied air volum
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spatial relationship between the source of PC8s and the monitoring loca-
tion. Tre wina direction was not steeady during any of the sempling periods,
and these fluctuations in wind direction &nd speed prevent & precise deter-
mination of the source or sources. Data from location 5, Brooklawn Park,
and from the concurrent 24-hour samples {collected &t all locations except
location 3), suggest 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 & 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
Burt School in Acushnet and Brooklawn Park{1), and with the average of

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

The concentrations of Aroclor-1242 at locetion 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, renged from 62
to 290 ng/m3. These were 12-hour samples collected during deylight hours.
The &ir concentretions of Aroclor-1242 measured on 14 samples collected at
location 2 during tne NUS study ranged from 10 ng/m3 to 471 ng/m3. The

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

wes 79 na/m3 during a high tide sampling period.

Location 2 is quite close to an apparent source of PCBs: the mudflat at the
far northend of the estuary. However, it is not evicdent from the data if
locztions 1, 3, and & are receiving airborne PC3s soley from local sources

1]
near each sampling locaticn, or if these locations are receiving some PCBs

from the mudflat -near location.2 and/or other sources.at _same distance._ The___

background concentration of approximately 10 ng/m3 accounts for a signifi-
cant porticn of the concentrations measured at these three loctions. Addi-
tionally, there is very little variation in the concentrations 2t Tocations
3 and 4 during periods of high and low tides except for one occurrence. If




the smaller mudflat near location & were a major source of PCBs, locations 3
and 4 would be expected t¢c show more variégtion in the measured concentri-
tions, especielly when the wind was from the south and southwest. This
situztion 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 24 ng/m3. The
concentrations at location 3 show even less variation, ranging from a
minimum of 17 ng/m 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 location 2. .

Composite 24-hour azverace concentrations were calculated for those periods
that had sufficient 6-hour samples to cover the approximztely 24-hour com-
posite period. These composite concentration are shown in Teble 5-2 along
with the regular 24-hour samples collected at location 2. Again, the con-
centrations at location 2 are severel 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
semples 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 cartridie and was exhaisted w#ith the air
flow. Laboratory evaluations of PUF filter retention times show that PCBs
do migrate through the PUF filter with the more volatile components achiev-
ing greater penetration(8). However, the same study concluded that the
amount of PUF materizl used in the HMUS samples would be adequate for retain-
ing more than 9 percent of the PC3s collected. Other possibie reasons for
the differences in the calculated concentrations are discussed in Sec-

"tion 5.3.2, PC3 Sampling Quality Control.

Only the first 24-hour sample (9/4-%8/5) at location 2 exceeded the Canadian
cuideline of 150 ng/m3 for PCBs in & 24-hour period. Besed on the col-

lected data, this location may exceed the Canadian guideline of 35 ng/m3 -

for an annual arithmetic mean as well. -All locations, including locéfion 2;,'v
have 6-hour concentrations that are at least 3000 times lower than the a
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Tabié 5-2. Aroclor-1242 Composite 24-tour Aifhorne Concentrationsd, ng/m3
; Acushnet River Estuary, September 4-8, 1985

Sampling ﬁcriod Location 1 Composite L8§?;;?3 2C0T|0cated Location 3 Location 4 Location 5
974, 1100 hrs - é/s, 0900 hrs 21b 269 N1 NA 37b 46 <15b
9/5, OMO hrs - ﬁ/s, 090 hrs NA 118 99 95 <28 NA e
9/6, U900 hrs - 9/7, 0900 hrs 0 - NA 11 NA 12 1
9/8, 1200 hrs - 9/9, 1300 hrs Mo NA 66 63 NA NA NA

[ )
a. Total samplcd mass and total sampled air volume for the 6-hour samples determine 2A-hour average
concentrations.

|

b. Average determined from only three 6-hour samples.

< = Indicates that at least onc of the lahoratory results was hclow the detectable limit for the sample.
|

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

1 § .
i




Threshold Limit Values (TLV) for chlorodiphenyl, both 4Z percent and 54 per-

cent chliorine, time weighted (8 hour) averages of 1.0 and 0.5 mg/m>,

respectively, as established by the American Conference of Government

Industrial Hygienists.

£ 2

§.3 RESULTS OF QUALITY CONTROL CHECKS

The quality control checks on the sample collection progrem consisted of

colloceted 24-hour samples, field blanks, and shipping blanks for both the

particulate filters and the PUF filters.

The collocated sample results for

eirborne concentrations provide a measure of the overall program precision

“in that both the lazboratory enalyses 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 contemination of the samples

from heandling.

Shipping blanks provide an indication of possible contamina-

tion due to the shipping procedure that might not be discernable-on the

field bianks by themselves.

5.2.1

PARTICULATE SAMPLING QUALITY CONTROL

Three sets of collocated particulate filters were collected during the pro-

grem.

The results, presented below indicate fairly good precision for TSP

with a meximum difference of only 11 percent, anc an average of 5 percent

difference.

Collocated TSP Sample Results

Primary Sample,

va/m

64

Collocated Semple

uc/m3

- 12

28

67

Percent

Difference

e A0.8

--4.7



“'date listing., 7

Two of the field blanks had slight increases in weight of epproximetely 2 to
2 mg. This is an indication of possible contamination from handling. The
other six field blanks and the two shipping blanks all had a sméll loss in
weight. A loss in weight of 1 to 2 mg is normal from handling and folding
the frieble glass fiber filters. In either czse, the change in weight of
the blenks amounts to at most 13 percent of the collected mass in each of
corresponding semple 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 proportionally 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 miss increments was less than five
percent. Since the majority of the blanks lost a smell amount of weicht due
to handling, the reported mass increases for the samples can be expected to
underestimete the true amount of mass collected. Consequently, the calcu-
lated embient concentrations are slightly less than the actual concentra-

tions if the semple volume determinations are accurate.

Sampled 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
gir flow calibrator, Model 341, which is traceeble to NBS standards. The
samnplers were calibrated at Ehe beginning of the proaram, 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. Location 4 was an
exception, however, due to the extreme variation in AC line voltage. Power
fluctuztions were so rapid &t locetion 4 during the post program check that
an accurate determination of flow rate could not be determined. Samples
from locetion 4 with suspected flow rate inaccuracies are identified in the

5.3.2 PCB SAMPLING QUALITY CONTROL

Although three sets of collocated PUF samples were taken during the program,
one of the szmples lost its identification number, and its results are not
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availabie. This particular sample came from & set of 25-hour samples from
all locations. Since the variaticn in concentration zmong the four samples
from different locations around the estuary is only 2 ng/m3, it is

unlikely that the missing sample would vary sianificantly 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/m ng/m ' Difference
. Sept. 5 99 05 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 semple for the collocated sampler
at location 2. The filter assembly was installed and the samplér turned on,
but after a few minutes the szmpler shut down due to & 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 fieid
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,‘47i ng/m>. So the detected amount of 1242

on the filter is credited to the active sampling, and not to field handiing
of the filter.

fach sempler was calibreted with a celibrated orifice according to the NUS

PUF Sampler Calibration Procecure. Readings on each sgyp}er‘s magnehelic

_gauge were plotted against the flow rate as determined Yrom the orifice cal-

~ ibration sheet. During sampie collection, readings of the magnahelic gauge ~
and the elapsed time meter were recorded at the beginning and end of each

sample. At the end of the field progrém, the sampled air volume for each

sample was calculated from the date on the sample information sheet and the
corresponding flow rate from each sampler's calibration curve. Each of



these calculetions were checked before the volume measurementis were entered
into the data base.

As mentioned previously in Section 5.2, the composite concentration of the
b-hour samples at location Z are greater than the primary and collocated
24-hour samples by 20 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 breskthrough of the collected PCBs while sampling, this is not
1ikely either. Likewise, the probability is low that the lzboratory analy-
ses are biased towards reporting slightly higher messes than actually col-

lected for semples with amounis 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 & known flow rate because of the calibration of the
sampler, readings for the 6-hour szmples were taken only at the beginning
and end of the sampling period, and at 6-hour intervals for the 24-hour
semples. There was no chart to indicate flow rate throughout the sampling
period as with the hich volume samplers for TSP. Consequently, eny varia-
tion in flow due to voltage fluctuations during sampling would go unno-
ticed. The six samplers at focation 2 were connected to three different
electricel circuits. Variations in voltage did occur at location 2 based on
the chart traces of the high volume samplers. However, it is not known
which hivol, if any, wes on the same'circuit with one, or more, of the PU?
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 precision of the measurements from the two 24-hour samplers is
—quite good, the discrepancy in-the-results-of the composite-value-for-the —-—————
6-hour samples imply that the accuracy of the measurements are + 10 to 15 '
percent. In contrast, the composite values for the 6-hour TSP samples col-
lected on September 4 and 5 at location 2 are within 1 ug/m3 of the |
23-nhour primary TSP samples. The flow charts for each TSP sample provided a
mezns for estimating averacge flow for ezch sample even though the flow rate
may have varied over the sampling period.



)
.

EPA-600/2-80-167.

REFEZRENCES
New Bedford Environmental Investigation--Ambient Moritoring Program,
Finzl Report. GCA Corporation Technology Division. Contract No.
66-02-3168.

Memo from Allen Ox (ESD) to G. Sotolongo {WSMD), Comments on New Bedford
Ambient Monitoring Proaram, March 21, 1985,

wWwork Plan, Remedial Investigtion and Feasibility Study, New Bedford
Site-Bristol County, Massachusetts. EPA work assignment Number 28-1L43,
Contract Number 68-01-66°99, NUS Project 0725.01, R-31-7-3-29,

N2-13-F-1. November 1983, '

Stetement of Work-Inorcanic Analysis, Multi-Media, Multi-Concentration,
7/8% (Federel Register, Volume 43, No. 194, October 5, 1978).

Quelity Assurance Handbook for Air Pollution Measurement Systems, Vol-
ume 11 - Ambient Air Specific Methods, EPA-600/Q-Z7-027A, July 1979,

Method for the Determination of Orgenochlorine Pesticides and Poly-
chlorinated Biphenyls in Ambient Air. Method T04, USEPA, Environmental
Monitoring Systems Laborgtory, Research Triangle Park, EPA-600/4-84-041,
April 1984,

USEZPA Contract Laboratory Program, "Statement of Work for Organic Analy-
sis, Multi-Media, Muiti-Concentretion”, 5/84, Revised 9/84.

“Zvaluetion cf Solid EAdsorbents for Collecting Atmospheric Chlorinzted

Hydrocarbons”, by South Carolina University, Depeartment of Chemistry.




APPEND IX A
TOTAL SUSPENJED PARTICULATE AND METALS DATA LISTING




(

i »
o 1. .
C 0NV SWILES ¢ 03-Feo-36 . . LEGEND ' \TES:
3' L R L R R N R N R Ny Ny R Yy R A N RN R LA R A A I A L R R L LA IR AT RN A )
E Sasnle nueper rysher assigned by Jittsourg lao 1) C oower fluctuations roted in Field were Jased
i Station nuscer nusber of samoling site station for womitoring ovroject uoon Dickson chart recerdings.
! Sample Tvpe duration {n hours,blank,or shioping hlank, hign tice (HITD), 2} Lead analvses ov wthod of stangarg wdition.
j' or low tice (LOTD), 30 Onajyzed srior to other filters.
} i Melative Location wowird or dowwind relative to estuary,or colocated 24 hour
| ‘ Sample Start day, sonth, hour
i Day of Veen Starting day of the wenk for <asole start
‘ Sasole Conditions Numbers jpdicate which coements under “NTES heading aeoly
i to sasole collection or analysis inforestion
; Standard Voluse sanpled #ir volume at I5 deqrres C and 760 mw Mg
| fotal Mass [rcrement total mass channe for the TSP filter after exoosure.
. Values in carentheses indicate weight lnss
5P Corcontration total TSP concentration of exposed fiiter,
Conpound (e | ewent ) standard name and laboratory result.,  fesults reported
are for TSP cawoie metals olus filter wdia
fi.e., uncorracted for filter media contribution),
Corcentration corcentration of compound (element) to 1wwndiate [eft
¢ HI-VOL SAMAES v 03-Feo-8 o HE-VOL SANACES ¢ PAGE 1-)
SPWPLE STA SWPLE FELATIVE  SAWALE 0AY  SMP STANDARD @  TOTRAL |12 cnontum + CHROMIUM H LEAD ? e
HNRER @ TYPE  LOCATION 'START OF  COMD VOLUME :MASS INCR, OOV o Cd {30 Cr e ] [a 1 o In : :
DAY WM R EEK NOTE [freetdl : (gras) (micro gm: taitli- (wtcrn gm/: (willi- {wicro J»/: (mili- (micro ow/: teslli- {micro ow/: Y "M WR
! seterd) @ graes) weteril @ grass) weterd]l @ graes) seterd) @ qraws) weterl] :
i : : : H ! ' :
™3 2 MTD DOMMIN 49 1l wed 10,588 : 0,024 18 L onR : (. 004 : 0.063 0.2 28. 400 N3 A7 16
mw & HITO  DOWAIND 4 7 12 W 3,865 0.0175 "7 1. 002 H (. 008 : 0,057 0.26 ¢ w0 20704 4 5
™ 1] 2 iR DOWNIN %h 9 wea 55.8%0 :  0.1209 8 (002 : 0.016 : 0.172 0.0 ¢ 20. 409 @2m: & 7 N:
mw 1 1 tove . ywimp j‘ 9 15 wed 18,149 ¢ 0,069 67 1 {002 H {004 : 0.070 0.17 ¢ 20, 00 0.R: & 9 2:
PF 4 2 101D OowNMINO 49 15.815 :  0.0382 83 ¢ (.002 H {, 004 : 0.072 0.16 ¢ 20. 400 45,55 & 7 2
™ 3 1 100 Do N9 1,776 ¢ 0.0315 ] Lo H (.004 H 0. 063 0.16 ¢ 23. 600 0.8: & 7 2:
LL 2 ] A LOTD DoMWMD W 12,478 ¢ 0.0504 86 ¢ 002 ? 1.004 : 0.084 0.24 : 2. 600 As: & 97 2
™ 9 3 LOTD  UPWO/EXGN *l 9 17,690 = 0.0448 83 1. 002 1 1. 004 : 0. (60 0.12 ¢ 22.800 S%R: & 9 23:
TE 12 e LA L 10,0033 : 1,002 : 0.012 : 0.061 t 40, 800 : :
t ' : H ' : :
™ 2 1 AT Ui !0 7 2 wd 13,592 : 001N AS ¢ 1,002 H 1,008 ' 9,028 0.07 : 15. 200 39.49: 5 7 4
DF 13 2 M0 oI W9 15,077 ¢ 0018 43 (.00 ' {, 004 : 0,043 0.10 ¢ 37.600 n13: 5 97 3:
N 6 3 NITO DowmiN l‘ k) 13,500 ¢ 0.0178 7 {.002 ! (, 008 H 0.039 0.15 1 23.¢00 ®WN: 5 9 3:
TF 14 b NITD  DOWIND N9 11,677 1 0.0161 9 1,002 ! 0,M2 ' 0,057 0.17 ¢ 3600 100.43: 5 71 3
PE 10 S NITD  UPVD/BRGN i. 9 11,873 ¢ 0.0160 9 {002 4 8] 1 0,048 0.14 : 000 103731 Y 9
1 ! . ! l . t ' ]
™ 16 1 L i b 7 3 thurs 13,034 :  0.0120 46 ¢ 1 ! ' t t 3 7 10
DE 17 2 W0 ODowmi - 8 9 18,110 1 0.0A% % : : ' 1 1S 9 n:
™ 18 3 1010 oOoemIND 31 15.580 «+  0.0203 % : ! H i t 3 9 10:
P13 N LD DOWMNO c3 9 8,820 0.0129 52 ¢ 1 ' : 5 9 6
DE 20 3 LOTD  USMD/OROR § 9 ! 12,7%5:  0.0170 LB 1,002 ' 1,004 ! 0.031 0.08 : 0.0%0 0.1t: 3 % 10:
™ 21t B 59 t 00017 ! : ' ' : :
o ‘ ! 1 1 ! ' H 1 :
™ 2 1 R v 5 9 9 thure 12,338° 1 0.0253 13 { 1 1 Tt S 9 15
21 2 MM powene 59 1,501 1 0.0187 571 ' : ' 5 9 1S
TE 2 3 HITD oMW 89 13,5211 0.0186 0 ¢ 1 ' 1 t 5 9 13
MF X S M o/ Sy 1,897 1 -0.0222 £ 1 1 1 1 1 5 9 18
D 23 w0 B 39 : t 10.0004) 1 ! 1 1 ' '
} R R TR | ' ] . [ ! 1 ' ? H
PENE N OO 5 Y 8t AT M 2 ' ' \ ey
A S AM. L) ST DA% RS . . . .t a =



-~

-
' H 1 H ¢ H H H
™ 0 1 tm NI S 9 15 thurs 13,516 ¢ 0.0073 M : : t : 5 9 A
™ 31 2 10D Do 5% . 1,87t 0.7 67 ¢ t : : : S 9 2
™ R O JUWD w59 - 1,36 1 00022 59 1 : : : : 5 9 Aa:
TF 5 A LOTD  DOMWIN s 10,759 10,0219 R : : H t S 9 2
™ 33 S LoD UvO/IREeN S 9 13,608 ¢ 0.0260 67 H ! ! 1S 9 21
PO v R 59 1 10,0010} ' H : : ' :
e i ! ! : ! : : :
O3S (IE N DMNIN S 9 21 thees 5% 1 o007 i : : T B9
™ X% 2 12M (OeNpD S 9 3959 0,060 6 1 : : t r 6 9 9
™ N 3 I2m w5 Y 30,612t 0,037 2 : : : : 6 9 &
b1 it 1M poruiv S 9 29,9% ¢ 0.0399 [} : : : 6 9 9:
TED OGS 1M UK 59 32,000 ¢ 0,0306 3 : : : t 6 9 9
TR 80 eee BN 39 + 10,0014) ! : ! ! : :
; ! ' : : : :
TE AL ) AM oMM 69 9 T 55,63 1 0.07%0 -3 : : : T A I (O
™ 42 2 20 DOOCATED 6 9 51,646 1 (.57 8 : : : t 7 9 9.
™ A 2 AW UMD 59 9 tri M35 s 0,065 H : : ! + 1 9 9,
Ll AR B ) 57,076 :  0.038 23 : : : : 709 9
TFOAS L AW oUvwe b9 S1.A33 1 0.0403 ELY) : : t t 709 9
oAb S IR DRU/MON 6 Y 55,400 1 0.0335 A : : t 19 10
™ A7 e MR is 9 1 10,0016) ! ' : : :
| t H H : H : :
VoA L M toam (89 12 s 1,080 ¢ 0,023 57 : : : : 8 9 19:
DF A3 2 NITD OO, i Y 16,578 1 0.0291 621 : : 1 : 8 9 10
™S 3 HITD OemIKD (809 15076 1 0.01% A5 1 : : : A T BT
™SI A HITD MNP (89 13,666 ¢ 0.0204 53¢ : : : : 009 Mk
™ 52 5 WITD (swosikee (0 9 14,332 ¢+ 0.0204 %0 ¢ 1 ' i + 8 9 19:
™ 55 ees AN 89 t 10,0020} ' H (. 004 H s 0.024 H :
! i ' ! : H : : :
™ 56 ) LOTD DOMIND !l Y I8 sun 12,768 ¢ 0.0189 LY : H H : 8 09 2
WS 2 WU woaem 89 15,317 1 0.0251 8 : : : ! t 9 09 1
TF S8 3 L0 oM B Y 19,248 ¢ 0.0187 o : : : : 0 9
™S9 4 LOTD Dowewt 8 9 W3Rt 0,028 57 ¢ : : ' T 89 A
T 60 S LOTD UMD/MEN 8 Y 12,008 ¢ 0.0I7H " : : : : 09 A
™ B ves WA ia 9 1 10.0016) : : ! ' : :
H H H H H : H
T 51 2 M DOCATED 0 9 12 swn 62,513 ¢ 0.1188 67 ¢ : : : : 9 9 1
™2 am io 9 09,186 1 0.08% b 1 : : : + 9 9 3
: t H H H t 1
B2 e SRR lo 9 ¢ 10.0016) 1 : : ! H :
T ORI vee SPBN 09 T 10,0018) : : : ' : :
DF 15 e LPBR N 99 t ! : : ' :
o RI-VIL SOOLES 0 01-Feb-86 o HI-VY, SmnLES 0 MGE 1-]




APPENDIX B
PCB DATA LISTING




¢ ( AT

‘ -
CRFSWUES ¢ J-dands LR HTES: )
; , LR Ty Ly I N R Ty Ry Y Ry Y Y T Y LY N T i riy
; . Sasole number rumber assigned by MIS Pittsburg lab 1} sample identification mmber erased from saeole
! Station nusber nusher of saspling site station for sonitoring project Jar. Soecific sasole cannot be identifjed
f Samle Type 6-HR high tide HITDY or low tide (LOTD) oerinc, 12-MR, 24-HR, 2) sample extract Jost during analvsis
! colocated, field blank, or shiposnc blamk 3! sample identification suspmct
. ! Relative Location uowind or dosrwind relalive te estuary, fo- orrater thar half 4} F desionation in Sseple Mumber irdicates
i . the sonitoring prriod, o~ colocated desionation smalvsis of & inch rourd, glass fiber filter only
Sasple Start day, sonth, hour 9 PCE detected on first columm, but mot confireed
i Day of Wrek Starting oav of the weet for sasole start or second coluen
: Sasnie Conditiom EF-erratic flow ove to pover varistions 6) PCE-1254 reading it due to sprke recovery
1P-tiwer probles detersination
: Retual Volure air voluwr at sasoled tesorrature and pressure,cubic seters 7} Sasnled air for & few minutes
' Cosonund (e ipeent) stanoard name and latoratory resylt
i Corcentrat ion corcentration of compound(riewrnt) te immnciate left
! : fiverage Flow field reading of flow {cfs, 1w}
i
YRESPRES 9 J-Jend6 | POGE 1-1
= a = ] - e R AT TeE s 3TTTEST ==:rz=Ts sz ioTTrRr TEErIrEnTE ey rTr T ITEEITTETTITESI TS IR TTINTSRERRIRITES
SUNE STR SWOLE RELATIVE  SWMLE pay  Swp ACTUL  tPCB-1016 1PCR-122) (PCP-12% tPCh-1242 +PCP-1248 +PCR-1254 +PCE-1260 ¢ SwnLp END
NPQER 0 TYRC  LIXATION STRY OF O vLeC s [%e. S (21 ] [£) | S coNe [>1 ] [¥s . S [u.e.1:

DAY WM MR ETX NOTE (weterd] :leicro~ Iwicro gu/ :[wicro- lIwicre o8/ tlmirro- [wicro ow/ :fmicro-  [micre ow/ :lmero- [wicro ow/ :lwicre- {wicro ge/ :lwicre- [micre ov/ pay wx WA
i t grams]  weterd) @ grams)  meterd) i qraws]  wrterd) i graws)  weterd]  : qrams]  soter]) i graws]  weterd) : grams)  wrlerd)

i ' 1 : ! 1 : : :
AF 1S 2 NITD (OO ‘I? 911 wd 851 2.5 t 2.5 r 2.5 + 10,00 0.153 : 2.9 1 6.0 s 5.0 t & 9 16
PF I8 4 HITD DOMWIND 9 . B U.0 t 1.0 + (1.0 t 2.00 0.052 : .0 1 (2.0 + {20 t & 9 1%L
AF 20 2 B MMM ‘! LI 1 38 {5 [ e 1 (25 : b4, 00 0.201 : (25 s (50 : (%0 : b 9 11
' ! : ' ! : : t :
Rr 12 1w v YIS wed 8% : (1.0 1 (1.0 : (1.0 [ ] 0.032 : Q.0 [ ) : (.0 1 &9 22
LU 2 LT DOMNMIND [ ) A 0o s (10 R[] t 19.00 0.471 : (10 r 20 t .0 [ | 9 2 :
RFIT 3 0D DOMNIN Ii L] &£ 0.0 : {0 s (1.0 [ 1] 0.040 5 (1,0 1 2.0 1 .0 t 49 &
MF 10§ 00 DOWNIIND L | ”: U0 t (1.0 + {10 r 480 0.035 : 1.0 [ X ] s 2.0 1 & 9 21
AF 19 5 101D UMD/IMON ll 9 ) 103 ¢ (2.5 2.5 1 2.3 v 2.3 : 2.9 1 5.0 r (5.0 : 49 21:
PF J§ e0v MWK ; 7 1 0.2 t (0.2 1 0.2 t .20 0.2 s (0.4 1 0.4 ' i
! [ 1 : : ' ' ! :
RF & 1 MDD UNIND ‘3 9 2 wd % 0.5 1 0.5 1 0.9 s+ 0.5 : 10,5 t (0.1 t (0.1 r 5 9
AF B 1 WD MDD if 3 ) t 0.} s 0.1 {0, ¢ 10,1 : 10.) 1 0.2 v 0.2 H H
MF 6 2 HITD DONNMINO ‘; 9 0 (1.0 [ ] ¢ (1.0 : 10,00 0128 4.0 [ ] [ ] t 3 9 3:
AF 16F 2 NITD  DOMMIND [ ) ] [} 1 0,1 1 (0. (A ] + t0.t s (0.2 ;s 0.2 : :
AF 8 3 MITD DOMMIN (PR ] mns {095 1 0.3 t 0.5 : 2.0 0,029 : (0.5, t (L0 : (1,0 r 5 9 3
AF & 3 HITD . DOSMDD LN 9 ] 1 0, t 0.1 1 (0.1 1 (0.1 . 1 (0.1 (0.2 v (0.2 . '
nr 13 § HITD  DOMIIN LID ] % 0.0 r .0 s 1.0 t 0.035 : (1.0 1 (2.0 @0 r 3 9 3
RF 13F A HITD  DOWMIND . 9 4 t (0. t 0.1 : 10,1 (0.1 1 (0.1 r 0.2 t 0.2 1
ot S HITD  UsD/PAUN li 9 s (1.0 t (1.0 t (1.0 : 1.0 [ t {20 1 R0 r 3 9 LK1
AF & 10 MK ' ) 1 {0.) t (0.1 v (0.1 1 (0,1 e (0. 1 10,2 i (0.2 H !
! [ 3 1 1 1 1 1 ' :
RF 1. ) Lo UsIND 5! 9 3thurs M’ (1.0 1 1.0 1 (1,0 : & 0.030 : (1.0 t 2.0 1 (.0 : 5 9 10
RF 2 2 D OO sy %1 (5.0 5.0 t 15,0 t .00 0.290 : 5.0 1 0.0 t 110.0 t S 9 1
AF 3 ) L0TD OOMNIN 5; 9 85 .0 1 {10 : 1,0 t 160 0.2 : 0.0 2.0 1 (2.0 t 5 9 10
nF 23 4 10 DO v 9 A8 0.5 v 10,5 1 0.3 r 210 0.003 : 10,8 t 11,0 t .0 r 3 9 L 3]
RE S 5 101D UMOD/MON 5" ] ! 0.5 1 0.3 10,3 t 0.5 0.007 3 (0.9 1 (1.0 r {0 5 9 104
RF 24 0 MUK : 1 0.3 1 0.5 t 0.3 t 0.5 1 0.5 [N ] 1 (.0 H !
. : 1 ? 1 : ) ! ' 1 :
CRFE21 M N SIY 9 thvm 1 0.5 1105 1S 1 10 0.05 1 10.3 r 1,0 1 1.0 r S 9 1%
NES 2 WTH. DMND S , TREY 18 R PO 0% .5 1 6.0 r 6.0 vy o9y



RF R

8 33384
m. RABIE

3333
B2

LTL

AFIN
AFIS

RFIB

>l Ny -

- w

3
W N

- RS s N

AN A DY L e

WP N e

"
"e
"
"
"
(11]

HITD  UND/BKEN

L0
24 R
M

1))

Lo
wn
(L) ]
L
KA

12
12 m
12
RmW
1218
L0

X W
aum
A M
LR
24 M
2R
U

RI™D
NiTD
HITD
HITD
L1k
L]
am
Hm

SO
SIPRLN
LARBLN
LABRUN
LABBLMK
LARBINK

LAN N
LADEUN

CnLOCATED

[
DO N0
DO
OO
U/

DONUIND
DO
DO
DO
UND/IMEN

U~

U

U]

U1
DRD/RN

DOMNIND
DOW/ 1D
DRI [N
DOMMIND
(LT

OILOCATED

DO N
DO O
DOKAIND
DONNINO
UND/BREN

e A
-

WO LA AR

[T RV NT Y N
- E .

}
|
¢
|
i

oo oo o Lo N I g
- - S 3 WY B R N

- o
- -
~

- o e
" I X7 R B

‘21 thurs

fri

wn

o W me we

@ w0 W W e w e T e e s = e

0.9
0.2
(1o
(o

(5.0
@.5
.0
0.5
{0.2

5.0
2.0

2.0
.0

10.5
o
o

2.0

0.3
(LN
0.9
(.5

10.1
10.1
0.1
0.1
10.1
0.4

0.1
0.1

0.5

0.3
(0.2
e
10

(5.0
.3
.0
0.3
0.2

5.0
2.0

{e.0
0.1

2.0
2.0

.0
2.0
0.2

@2.3
0.0
.5
1.0
0.5
(o

uo

@.0

0.3
.0
0.3
©.5

0.1
(0.1
0.1
f0.1
0.1
0.1

0.5

R Y

“ sn S ea T tm e wm 4 e 4T v W ve e e W e Y he e se Ve s e e e Ve Ve M e ws M e m oaw W e

0.5
0.2

uo

{0
0.5
(e
to

.0

0.5
.0
0.3
0.5

(0. §
(0.
0.1
0.1
0.1
0.1

ae se ae e ae

0.3
0,2
30,00

13. 00
@.5
.0
1.00
(0.2

14,00
L ]

(0.1
.1

.20
.40

3.80

0.2

6. 80
1.50
1.30
1.0
(0.5
21.00
22.00

1.0

1.%0
11,00

0.8
0.5

0.1
0.1
0.t
0.1
.l
0.63

t0.1

0.1

0.1
0.84

0.5

0.093 1
0.075 @
0.19 :

ot
G0y

0,013 ¢

0. 080
0.026

0.010
0.011

0.012 :
0.081 :

. e . e

0.079 :
0.017
0.015 ¢
0.016

0.063
0. 066

0.053
0.017

0.13?
0.012

“ ae e e M e wm sa M ce % em e s w e 0 or Tt as e e = e e se e

T .S

0.2
114
31

{5.0
&9
4.0
.5
0.2

5.0
.0

2.0
0.1

@.0
.0

@.0
2.0
0.2

@3
.0
(©.5
unoe
.35
(o

to

2.0
0.5

(L]
1.9

0.5

0.1
(0.1
0.1
(0.1
(0.1
0.1

o b e se ta eu o wm e e

6 sa 5 S8 PN s e ve P s % we 4 Gm 4 s o= %6 e o 0% W e

@ ae 4 s B s e e e e P e e s W e T aw Y Sw e se s e

(.0
0.4
20
0

(10,
5.0
2.0
.0
0.4

(10.
.0

.o
©.2

"0
(0

"®.0
4.0
0.4

5.0
@.0
1.0
2.0
1.0
20

20

.0

[{N)
8.0
.0
(1.0

0.2
0.2
10.2
0.38
1.2
t0.2

0.2
0.2

0.2

0.2

1.0

4 sa Tm e sa e R es a3 e e 26 e e @ s e

e s 4 mm e ba s s m se e se = s se em

.-

4 eu s s e e e e 8 ee v w s s W e Ve es 0 te

.0
0.4
20
20

to.
5.0
2.0
"0
0.4

1o,
n.o

.0
.2

"o
(.0

1h.0
"0
(0.4

.0
.0
1.0
.0
1.0
20

w.o

1.0
®.0
(.0
0.1

0.2
0.2
10.2
0.2
0.2
6.2

0.2
0.2

0.2
0.2

1.0

o ee = ie ee e

o

LIV NP S I

~ gy Ovay v

-] »> DdDam

=]

- e O

-~

916

- 9

[V-JRY V. B V- BV ) [ JEV- B JEV- ERV- V. ) [V- V- BV IV B

DURRY- BV IRV BRV ]

- @

[Y. IV V. JRV RV |

1M

13
L]
18
n

13

12

o e e e




APPEND IX C
METEOROLOGICAL DATA LISTING

.



—~ hwa

s i

e e, 1L e s

48 !‘gu " [ R B

i
b . -
-t
e
-5
ht}
]
Y]
f

- * SIa 0 TIoN T LD CBEEIUATIONS TROM NEW SEIFCRD WESTHER STATIIH
I
1
: |
YRMODYHPMM . MPY DES 303 Ve L MO oD 303 TEMM RN LDC ARTEERATIONSG SR0M e BEDFORD WEATHER 3TATICNH
9307040318 78 4% 1L T3 D Nooh 1o 5 bebu i T L B 1 ¢ ¥ o1}
505040329 2 9 A4S 13, TS 1oLy T 30 T4y 3T MORS
3500040818 10 9 242 11! Ts 3 mpnM 12 3 T TS o2 33 NR0S
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307041513 10,5 23 120 3T 5 4ALM 2300 . 3 Ts NOLG
BTO7041530 9 S J&= 1Al 35 23 3o 13D 2 ) ST T
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YRMODY N MPH DE3  SI6  TEMD LK » MFM DG 313 TEMP R .0C  OBIERVATIONS FROM NEW DEDFORD WEATHER STATIONM Page 5,
N
8507061500 4.% 130 1A T80 NIDON § % 1a35 27 77 0 63 NODS VISIDILITY 7 MILES, DBROKREN CLOUDS
850906151% 5.5 145 12 7% O MIDN ¢ 60135 18 700 63 MODS
BEN9061530 4 3 135 91 76 .0 NODM S S1Z0 10, 77 O &4 NODS
BS0P061549 5.5 °% 25 700 NBOM 3nazo 17 77 0 65 NRDS
9507061611 6.0 4% 1% 730 MNODM 593 e 14 76 0 72 NRDS
An0?0581419 & 0 '35 13?l 73.0 HODNN A5 70 2% 740 79 NDDS
85070614630 6.0 35 9 2 0 MODNM 59 40 3 730 T9. NBDS
509061645 4.0 60 20. 72.0 NODN 4.0 40 16 73 O Bi. NODS
8509061700 5.0 70 17 71.0 NDOM $S 75 18, 72 D 82 NADS
0507061719 4.0 65 16 71.0 NODM 65 &5 11 71 0 83. NDDS
8507061730 5.0 70 17. 70.0 NDDM .90 65 17 71 0 B3 NBDS
8509061745 9.5 70 18. 70.0 NODNM 7.0 70 14 70 O B84 NODS
8507041700 6.3 %0 14! &9 0 NIDN 55 35 14 70 O 85 NBDS
85070613193 3.0 799 99”1 &0. 0O HBDH 6.9 3s 11, &7, 0 B84 NOADS
8507061930 5.0 997 997! 8.0 HODM 6.0 65 9  H7 0 89 NODS
8507051043 3.0 40 220 690 HODN S5 65 21 67 0 @7 NODS
8509061700 4.3 53 30| &R O HODM 4.5 70 22 &7 0 90 NODS
83507061713 5.9 25 18 &7 .0 HROM 8.5 I3 10 &80 %1 NAODS
B309061730 4.8 50 3b.. &6, O NDDN 5.5 &3 25. 659 O . NAODS
B507046174% 4.3 63 22 &6.0 NNDN 40 S0 13, &7 0 %3 NODS
0509062000 3.3 1S 47 66 O HODN 29 90 13 AT O 4. MODS
8507062015 3.% 110 25 63,0 MODN 3.5 70 58. b6 0O 7?3, NNIDS
8507062030 3.3 45 5% A% 0 NODM 3.3 1S 0. &3 90 96 MODS
B50704204% 4. 0 24 355 6% 0 vinw 3.9 100 44, &a O RT NUDS
9507062100 4. 9% 50 t7 A9 ¢ NRDN 4 ) 5 - 8s ) 97 NMIDS YisI2ILITY 1S MILES IM THUNDERSTORM WITH MODERATE RAIN AND FO
8509042115 9.0 95 13 65 0 NODNM 4.0 110 19 43 O 78 NEDS
8509062130 3.0 t20 12! 635 0 NOOM 3.5 110 19 &5 D 73 MOD3
B507042145 . 3.9 103 2. &30 MODNM 4.5 110 19 L& I 9T NRDS
8507062500 4.3 115 13, 4% 0 NODH 3 5103 16 45 ) ©7  HODS
83090462215 5.3 110 10 &40 NOULN 55 100 1¥. &5 9 A7 MOLRSG
50706230 9. 9% 100 (3. 54 0 NODM 4 53 R0 15 s ) 97 NIDS
8309062745 3.0 160 137 64 0 MOOM 40 95 17, &4 D 97 NODG
05090623C0 8.9 160 10 &40 NICNM 3 D100 6. &8 D 7 NODS
507062315 4.3 ©°5 1B, 64.0 MBDN 39 % 27, 649 7 MADS
8509062330 4.9 99 20! s4.0 NODN 4.0 79 2% &4 D 97 MBDS
8507062345 5.3 93 17 54 O HBDM 4.5 B0 1s &4 D 97 MADS
8507062400 3.5 195 15| 64 O NOLN 3% 82 17 /19 2T mnnG
8307070015 4.3 90 11 &4.0 MODN 23 60 15 70 98, nons
8307070020 3.9 TS &t &%) HODN 4 ) &0 <. a3. ) S0 NODS
8209070045 4.9 130 19! &40 MODN d.) 65 16 &3 3 99 MDDS
83G70701C0 4.9 2% 164 440 HMODM 33 35 17 82 3 9% nEDS
8%090701:% 4.0 2% 15! 63 0 NDDN 5% 5 11 eI d 79 MADS
8507070120 7 0 33 14. 3.0 HIUN 6 &3 7 63 I 100 NBDS .
8509070145 4.9 3% ez& 63.0 NODM &% &= 3 430 100 NODS ’
3507070200 9 0 33 a8 3.0 NOON 60 25 12 2.9 100. NBDS
8509070213 4.9 2% 14 &30 NRBOM 50 23 10 2.0 109, NBDS
8507070230 ' 4.9 2% 18| 53.0 MODN s 3 33 14, 6.9 100, NODS
8509070243 4.9 & 17J 63. 0 NBDM 5O 45 12, £3.0 100. NODS
8509070300 4.3 2% 14! 53 0 NODN $ 3 3% 13 530 100. NBDS VIGIBILITY 1.5 MILES IN LIGHT DRIZILE. FOG AND HAZEe
8509070315 3.3 33 19| 2.0 NEDN 50 3% ti. &3.0 100. NBDS - :
8509070330 6.3 40 1%, 62.0 NOGDN- 6.5 35 10. &3 O 100. NBDS
8509070343 4.8 4% 15| 42.0 NADN 3595 35 1. 63 0 100. NUDS
8507070400 9.9 90 171 &2 O NBON 4.0 90 11, 3.0 100 NBDS
B509070413 4.0 40 49 2.0 NBDN 4.% 40 10 2.0 100. NODS3
8309070430 3,9 10 4% &2. 0 MDDON 3% 2% 12 2.0
i .
o



V;ssui N

8507070443
az0%070300
85070705193
8509070320
2509070543
A507?370600

0509070613 |

8509070630
ABNP070645
8502070700
8509070715
8509070730
B5090707493
3509070300
AsSO0Y07081 I
a%0707c820
ason0vonRAY
8507070730
gI07070713
a307070730
[thslale Do Ao 2 )
8507071000
8309071019
34507071030
B307071043%5
9507071100
8309071119
a507071130
AS07071148%
83509071200
B30?071A1LY
a507071230
9z0%071245
8509071300
gs0°07131S
8307071330
95070712349
89509071400
85090714135
09309071430
Q3079071443
85070712300
AsNeI719%19
8397971330
8307071349
83509071600
9309071419
8307071630
83090714649
8507071700
850907171S
8307071730
83Q0707174%
8309071800
BS07071819

CLUULAUULALUABOUSENNCONNNONGORENNNGNENCUUUSRESBULUEULIARLLU

MPH DE

UCIO(JO(DO(JC)UlJU(JO&ﬂG(lO()UC?OCDO()O(JU(IO(luclO<3u‘ﬁo‘bu~30&lu<30&n°(30(a°<)0(‘
(% 4

TEMS 20
e. 0 HDBDN
620D NBON
« O nNoOoN
&1 O NODN
61. D MGDN
&1.0 MODN
61.0 HODM
1.0 NBON
&1 0 HODM
61. 0 NIDN
&1 0 NODM
61.0 NBDN
&1. 0 MNDDN
61. Q0 HODN
6o, O MODNM
e .0 LM
«. 0 HNADN
62. 0 MODN
2.0 MODN
2 0 W3DN
62,0 NHODN
b22. 0 NBDN
62 0 MODNM
2.0 NIDM
463.0 DN
6£3.Q MODN
63.0 nopn
63, 0 NOOLN
b4 Q HBOM
&4, 0 NGDM
$9.0 NRDN
65.Q MODM
65. O MBCN
66.0 NODN
66. 0 MOADM
67. 0 NJIDNM
67 O NODN
69 0 UODN
68. Q9 nODM
43. 0 NBDN
5% O NBDM
70. 0 MOOLM
70.0 HBDN
71. 0 NODM
71 O MBDM
71.0 NDDN
71.0 HMDDN
72. 0 NODN
71.0 NODN
70. 0 NODN
70. 0 HODM
70. 0 HODN
&%. 0 NODM
69. 0 MODN
&%. 0 NODN

VOEDEUEULWAEGINNGHNNEI0U@DINDNENINGTDITTDNCATCCCONAUNAAREAL

OO0 UOUBSOBUU AVBOVMNUNIUWSOWNUUOUWUEIWULAALU WAL UUIDWOANOoLUBATUITOUOw

29
30
30

-
e

-
.

30
23
25

-
N

<20

-
e

-

-
e
[
-
e
-
.

]

39
)

s

h]

—_

—

—

TZi*P

62

000000000 UOVUVUOOLVUUIVNOIITYUVLOVLOIULUVLUIVOOVIOUOO00I0IDVVUOCLULY

.

Ri

1CO
100,
{00
100
100
100
100
100
100
100
100
100
100.
100,
100
100

109

¢

MBDS
MDDS
MODS
MODS
MDDS
HUDS
MIDS
NRDS
MRDS
NBDS
NODS
NNDS

NDDS ¢

NADS
NDDS
MUDS
MBDS
MBDS
MDDS
HRDS
MRDS
NRDZ
NBDS
MNIHDG
NBDS
NBDRS
NDDS
NOD3
NBDS
NODS
NARS
MODS
HODS
MNDDS
MODS
NBDS
~MODS
NDD5
MRDS
HODS
MBDS
NODS
NDDS
MODS
NBDRS
NUODS
MBDS
NRDS
NBDS
NBDS
NBDS
NDDS
NDBDS
NDBDS
NBDS

IRSERVATIONS FROM NEW BEDFORD WEATHER STATIONM (.-vqp

JIS13ILITY 3 MILES IN LIGHT RAJN AND FOG.

VISIGILITY 12 MILES,

OROKEN CLOUDS

CEILIMNG RAGGED
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YRMODYHRMN  MPH DEG  &1B  TEMP t0C MbH DEE 816 ThME RM LOC  ONSERUATIANG FROM NEW DEDFORD WEATUER STATIONM
B509071830 2.0 15 19 6% 0 NRDN 30 BO 26. 700 74 NIDS
BSO%071BAS 3.0 75 A2, 6% 0 NGDN 3.0 S5 16 &9 0 76. NBDS
£sS07071%00 3. % 70 27, 69.0 NBDN 30 70 11. &5 0 77. NGDS
0509070919 3.0 BO 15 6% O NBDN 30 65 4. 65 0 79 NDDS
NS0%071930 3.0 130 15 6B O NODN 30 75 !5 &8 0 81 NADS
8509071949 4.0 115 7.  68.0 KCON 3.5 100 13 65 0 Bl NODS
8507072000 4.0 70 1% 468 0 NREON 4 % 110 12, 6B 0 B2 NRDS
25069072015 3.5 ©5 15 67 O NUDN 25 70 2 67 0 B85 NGDS
8509070030 2.0 110 23. &6 O NRDN 1.5 20 a6 67 0O BS NBDS
E509072045 1.0 12% 14 66 0 NRDN 1 020 o61. &6 0 88 NBDS
BJ09072160 1.0 115 29 66. 0 NRDN 10 20 &0 && O §7 NDPDS VIGIEILITY 10 MILES, SCATTERED CLOUDS
e509072115 2.0 145 21, &5 O MBDN 20 160 28 & 0 S0, HRDS
eSCe0721I30 2 0 165 13 65 C UBDN o 016G 0. 6& © 9C  NRDS
£50507214% 1.0 150 15 65 0 NGDN 1.5 160 19, 50 S1 MHEDS
gS09072200 1.3 16D 14l &5 O NDDN 15 14% 1), &6 D S1. HBDS
‘BHOFOTINIS 2.0 3185 14, 540 NRDN 2.0 185 6. &6 G S2. NODS
25059072230 1.3 12C 18] &4 O NEDN &5 8% 7 b&E OS2 NBDS
8509072045 2.0 180 23 &5 0 NODN T f1eS 14 66 O 92 NIDS
anov072300 2 8 260 39} £3. 0 NRDN 26 17C 17 67 O S2 NBDS
B505072315 2.0 &5 16. 64.0 NGDN €5 230 5 &6 0 So NBDS
8509072330 3.5 225 18, 6% 0O NBDN 4.5 210 15 66.0 S3. NBDS
B507072345 3.9 21% 12, &5 0 NBDN 5 021% 7. 66 0 3 NIDS
£5090720400 3.5 215 12 65 0 NBDN 5 0Dih 6 66 0 ©3. NRDS
8509080015 4.0 220 12 66, 0 WGDN 5.0210 6. & 0 95 WNBDS
8507080030 S 0 21% 12, &6.0 HNODN S 0208 B 65 0 95 NIODS
B5090800145 4. % 220 11. 66.0 NELDN 50210 6. 65 0 96 NIDS
8509080100 4.8 225 14, 66 0 NODN & 521C B 660 96 HBDS
e507080115% 4.0 999 999. &5.0 WUGDN &. 0 20% 7. 66 0O S7. NBDS
8509080130 4. % 999 @RG. £% 0 WODN S %215 B 650 S NBADS
£507080145 3.9 23 20, ¢35 0 NUDN 5.5 215 B 66 0O S5 NBDS
B507080200 4.5 2035 11. 63 O NCDN G.0 295 7. 66 C %6 NADG
B50508021% 3.5 21% 12 45 0 NODN 5.5 705 7 66 0 S7. NRDS .
8509080230 4.8 21% 13 6% 0 KUDN 5 S 210 7 4660 %7. KADS
8509080245 3.5 230 17, 65 0 WCDN 5.5 205 8. 66 0 98 NIDS
8509080300 S % 205 14, 6% O NODN & 5 a0 1 6& O P8 NBDS
2509080313 & 0 220 14, 65 0 NODN 7.0210 9 &5 0D 99 NODS
8509080330 4.5 240 195, 466 0 WEDN 6 5225 9 640 98 NODS
2509080345 8.5 999 999, 4. 0 WODN 7.5 235 7. 67.0 %8. NBDS
B5090B0400 S 5 99% 999. &6 0 MODN 6.5 235 B 67 0 97. HBDS
B509080415 4 8% 235 19 66 0 NUDN E G &30 B. 64 0 97 NRDS
PS09080430 4 % 24% 18, &4 O NEDN 7.5 246 6. 66 D 97 NBDS
£5C90B0443 4.5 245 18, 66, 0 NEDN B 5240 8 6£7.0 7. NODS s .
CS090BO300 4.0 225 18 66.0 NODN 7.0235 B8 &7 0 S7 NBDS
8507080515 4.5 255 170 &6 O NBDN & 0240 B, 67.0 97. NOBDS
8509080530 . 4.5 2¢0 39, 66.0 IIBDN 6 0250 12. 6£7.0 98. NBDS
@509080%4% 3.9 265 3. 66. 0 NBON 7.0 235 @ 7 0 99 NGEDS
B5090B0600 3. 9 270 21, 64 O REDN 6.5 270 15 6B 0 99 HPDS VISIEILITY 2 MILES IN FOG, SKY OBSCURED
B509080615 3. % 999 999 g4 0 NEDN & 0 265 12 68.0 99, NBDS
B509080630 3.9 999 999, 47 0 NGDN & 0270 12 B O 99 NRADS
8307080645 3.3 999 999, 47 © NEDN £ 0275 i 65 0 99 HNBDS
B507080700 4.5 280 1% &7.0 NRDN 7.0 270 .2, 69 0 ©9 HRDS
8509080715 4. 9% 2BD 18 68.0 NGDN 7.927% 10 &% 0 98 NODS
€509080730 4.0 260 17, 6B 0 HEDN 70280 9 690 S8. NIDS
B309080745° 4.0 29% 14 66 O NODN 70280 7. 670 98 NODS
$ 0 7.5 29% 10 69 0 §7. NBDS

8509080800
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¥
850908001% 3.9 303 13 &7 D !ODN 7 0300 " 700 %45 NDDS
8509080830 . 3.8 305 s 70. 0 HBCH 7.0 300 9 70.H0 9%  NBDS
0507080045 &.0 300 18 i 70 O HGDM 7.5300 10 7A N 2?3 NODS
8509000700 &.0 997 999 ; 71.0 NODN 7 5 305 % 769 93 NOD3
509080913 4.0 999 999 | 7] 0 NUCN 7.5 210 k) 71.0 75 MNODS
8569080730 9.9 999 979 . 72 O NOON 8 5300 8 71 0 89 NODS
g850908094% 9.9 310 18, | 73 0 NRDN 8.3 a7s 7. 0 7. NODS
8509081000 %.9 310 18. . 74.0 NDBCM 8.0 25 11, 2 9 B85 NBDS
850908101% 6.0 320 22.: 795 0O NBCM 7.0 310 14, 74 0 B0 MBDS
8509091030 9.9 2340 23. ! 76.0 NODN $ 52325 193 75.0 78. NND5
8507081045 S.93 340 41, 73.0 NODN 9 % 340 10 76 0 77 NOBDS
8509081100 3.9 :360 30‘; 79. 0 NODM 5.0 345 7. 76.0 71. NORS
8n09081119; 9.0 20 20.. 78 O NODN 40 10 22. BO.O0O &7 MODS
8509091130 3.0 33 34, | 80.0 WODN 39 5 20 80.9% 44 NADS
8509081149 3.0 7?99 997 | B1.0 NIDM 4.0 5 49 81.0 61. NODS
8509081200 3.9 999 997 2.0 NADN 50 10 2 2 0 53 MBDS
8509081218 2.9 80 29 | 82.0 NUON 3.9 380 4 a3 0 5% NRODS
8507081230 3.0 120 67. ) 83.0 NBDN 3.9320 37. 83 9 53 NBDS
0s0908124% 3.0 (10 47 | B84 0 NODN 4.0 345 <43, B4 I SO NBDS
507001300 3.0 10 46, ' 85 0 NOCN 5.5 40 17 B3 0* 43 NDDS VIZIDILITY 10 MILES, SCATTERED CLOUDS
9309081315 4.0 40 33 | 84 0D NODN 5 % 190 0. B84 9 30 NBDS
8509081320 4.0 17 59. | 83.0 NODN 7.5 160 0. 930 356 NBDS
8507%08134% 4.0 190 1% 2.0 HOON 7.0180 8 20 59 NBDS
B507°0681400 4.3 190 (1 2.0 NBDN 7.5 180 s 2.9 57 NODS
95079081413 6.9 190 14, 2.0 HMIDM 8.5 180 3 81 0 59 NODS
8507081430 6.3 185 13, S1.0 NODN 8.9 180 10. B1. 0 &1 NDDS
8509091445 5.9 180 2 B1.0 HNRDN 7.5 165 9. 31 0 &1 NDDS
B5070813S00 5.% 175 16. | 81,0 NODN 8.0 165 12 20 &1 NBDS
8509031515 3.3 180 13! B1.0 NODN 9.9 1&% 11 81 0 &2, NUDS
8509081530 3.9 130 11 g91. 0 NODM 8.0 1% 8. Q1 0 62 NODS
8°0708134% 4.0 180 10 2.0 NODN 7.9 189 12 2 0 2. NDDS
B309081500 4.3 175 17, 2.0 N2DN 2.0 160 12, 810 2 MNBDS3
8507031613 9. % 170 13 81.0 NBDM 8.9 15% 6 31 9 43 NBDS
0507081630 6.0 165 14| B0 O NBDN 8.0 163 10, B81.9 3. NOUS
BS09081649 4.9 {180 14 | BO O NODM 8.0 17H 9 30 9 &5 MODS
8569031760 7.9% 20% 13.| 80.0 MGDM 9.0 205 9. 20.0 b6, NDDS
BSO?GC317!5 9.9 209 181 770 BCN 7 3175 10 77 0 &7, NBDS
8509091720 9. 9% 208 24 79. 0 NODM 6.5 190 11 770 &8, NNDS
85070381743 9.9 200 % | 79 0 nNODN 8.3 20 7 T?D 58 MODS .
BT090813G0 9. % 193 11} 73.0 HoOM 7.9 176G 10 79.0 42 NRDS VISIRILITY 5 MILES IN HAZE, BROKEN CLOUDS
8509031913 4.9 200 1%.] 70.0 HGDN 6.3 175 4 T3 9 &9 MNBDS
85G9001830 4.5 219 7. | 78.D NODN 7 3210 7. 73 ) &7 mMBDS
8507081348 8, 0 22 15,1 77 0 noDM 7.9 210 & 73 ) 48 NADS .
8509081700 4. % 22 18. | 77.0 NUDN $ 9208 10. " 7T.0 70 MDBDS :
85090317913 3.9 210 1%, | 77.0 HBDN 4.0 28 9. 770 70 NMDD3
8309081930 1.9 278 33.| 76 0 NGDM 2.3 22 18. 77.0 71i. NDDS
8507081748 2.0 270 3% 76 0 DM 3.8236 19. 7T 9 71, MBDS
8507082000 3.8 360 S1.!| 79 0 NODN 3.9 43 2. 750 78. MODS
8509082018 2.0 10 17.! 74.0 NODM 3.0 65 14 74.0 Bt MNBDS
8509082030 2.0 170 23.0 73.0 NDDN 2.% 160 18, 74.0 2. NODS
8309032043 2.5 160 13.! 2.0 MNBDN 2.9 165 24, 74.0 BS. NBDS
8509082100 2.0 t60 17.! 72.0 NODN 30155 18, 73 0 87. MDDS
8507092115 4.0 175 13.! 72 0 nonM & 5170 15 730 90 MNADS
8307082130 4.0 233 40. | 73.0 NNDN 7.0 250 1%.. 73.0 %4, NDDS
1.9 239 22,1 72.0 uooN 2.0 .0 73, MB0s
t
|
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B507082200
8509082219
8505082230 |
85090682249 !
A%09082300
2509062319
8509082330
8509082345
£509082400
£509070015
£509090039
8509090045
8509090100
8509090115
2509090120
8509090145
8509090200
8509050215
8509090230
9509090245
2507090300
8509070315
0509050330
8509090345
|E07090400
8509090415
8509090430
850907044
8509090500
8507090515
£309090530
B509090545
8509090600
2509090615
£5029090630

850705064%

8%090%90700
85090907195
8509090730
B850909074¢%
R509090800
9509090819
8509050830
85090508B4%
8509090900
8509090919
8509090930
e5090%0%4%
8509091000
8309091019
8509091030

B50909104%

£3509021 100

-B309091115%
8509091130

MPH
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Loc

NUEDN
NGDN
NBDN
NRDN
HODN
HNBDN
HRON
NRDN
MR DN
HNBDN
HEDN
NRDN
NBDN
N DM
NEDN
MEDN
HUDN
NI DN
NPDN
HEDN
NI ON
WRDN
NERDN
HEDN
HEDN
NGDN
NRDN
KRCDN
WP DN
HEDN
HRDN
HMBDN
NEDN
HODN
NBDN
NEQDN
NPRDN
113 DN
NEDN
3NN
NEDN
HDDN
NODN
NBDN
NBDN
NODN
NBDN
H3DN
NBDN
NPDN
NODN
NBDN
RPDN
NEDN
KRG DN

MPH
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210 24,
155 6.
2as 26,
180 435,
290 41,
@95 45
335 5%
10 41,
e 7
205 &%
D RO
155 11
155 &7
145 16,
165 to.
190 49
B0 <@
%5 et
ed 45
360 7
10 6
260 7.
10 11
5 5.
J60 )
5 7
30 7.
10 &.
N &
5 6.
b e
5 6.
15 12
10 10,
36 14
I B
35
3o ?
35 <
a5 1}
a5 10
I Y )
50 15
60 L4
W0 i
é0 13
as 15
58 1%
35 15
59 9
70 15
5 10
S5 19
85 14
8y 13
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LOC OBSERVATIONS FROM NEW BEDFORD WEATHER STATION

NBNS
NBDS
NIDS
HNRDS
NRDS
HRPS
HRPS
NRDS
HRDS VIKIGILITY & NILES IN HAZE, SCATTERED CLOUDS
NEDS
HMRDS
HIDG
NEDE
HRDE
KNBDS
uURNS
KREDE
NBDS
NEDS
HRNsS
NBDS
HEDS
NIIDS
NBDS
NBDS
(N1
Utleics
NBDS N
MNEDS
HODS
RBDS
NGDS
HEDSG VISIEILITY 7 MILES. BROKEN CLOUDS
DS
NIDS
NBDS
HUDS
NUDS
NODS
NBDS
NBDS [} *
NRDS
HADS
NBDS
NBDS
MBDS
HRDS
HADS
NEDS
HBEDS
[¥1edals]
NBDSG
NRDS
NGDS
NBDS VISIBILITY §3 MILES, OVERCAST

-



	Button: 


