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Captain George F. Ireland
COTPProvidence, Rhode 1sland
John 0. Pastore Federal Building
Provi dence, Rhode Island 02903

Dear Captain lreland: “ -

Enclosed 16 the draft of our Final report, which encompasses
MH results from our wmﬁn W\w‘m"ww'm in lrhw» ﬂ»mmmww”*m‘mm as, Mo

Mw review the res ":MMM in Fal wmmmw‘.‘

The quantity of PCB's being transported from the Acushnet River
estuary is significant, even when compared to other discharges in the
Mow Bedford ares. However, developing mitigative options to control
contamination at the source will undoubtedly be a complex and difficult
task, Royal and I are looking Torward to discussing the New Bedford
issue at the upcoming Reglonal Response Team meeting on March 9th.

" Sincerely yours,
A Py

/
/ / e IJ/ ‘....“ -
M'M ,,,J A, . Lo e e P
mmmwmm» W‘” Prince, Environmental Scientist

Environmental Tmpact Sectdon
Environmental Response Team
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HISTORICAL BACKGROUND

New Bedford is a harbor city finding its origins as a major center
for the worlds whaling industry. With the decline of the whaling
industry in the late 1800's the city became more reliant on commercial
Fishing, hmwww%wﬁnw and marketing & hwnmn variety of saltwater
fish and shelitish, With the advent of the industrial WWWWWMW%NM” Hew
Bedford became a home for manufacturers of wMMMﬂﬂumw alectrical compow
nents, metals and alloys. In addition to area ]mnﬂfn!T%p the Acushnet
River estuary and adjacent harbor provided & convenient place for

discharging manufacturing wastes,

Aerovox Industries, Inc. and Cornell-Dubilier Electronics Corp.
manufactured electronic capacitors containing PCB oils as a fluid for
heat transfer. Elevated levels of PCBS and portions of reject capaci-
tors discovered in sediments and mud flats surrounding Aerovox Industries’
sewer outfalls provide bleak testimony to disposal technigues practiced
in the past. When disturbed these sediments produce a substantial
oil sheen which indicates the presence of the carrier oil containing
ofl«50luble PCBS (See Interim Report #1, December 22, 1982).

STUDY BACKGROUND

A survey conducted by the U,.S. Coast Guard, Captain of the Port in
Providence, RI {COTP-PROV) detailed the location of PCB contaminated
sediments in the Acushnet River basin directly adjacent to Aerovox
Industries plant Tocation. Concentrations of PCBs ranged from 100 ppm
to greater than 10,000 ppm. The regional response team (RRT) was
convened in August 1982 to determine the course of action which should be
taken to assess and mitigate the documented threats to surrounding populace
and estuarine environment posed by these highly contaminated sediments.

The RRT recommended that a short.term study be conducted to
determine if the high levels of PCBs entrained in sediments near Aerovox
were leaching or being scoured from the bottom, thereby entering the
witer column and baing transported fnto New Bedford harbor and Buzzards
Bay. Such action by tides or rainfal)l events would pose a threat to
the overall water quality in the New Bedford area.

In response to RRT recommendations, the USCG (COTP-Providence)
and the EPA (Envirommental Response Team) memww forces in September
1982 to conduct fﬁwnm and laboratory studies to evaluate the mass
transport of PCBs Trom the Acushnet River Basin to the Lower New Bedford
harbor, A technical review of study results was held in December 1982
at the EPA Region [ laboratory in Lextngton, MA.

Laboratory studies evaluated the concentration of PCBs leaching
from sediments during quiescent and turbulent conditions. Studies
under turbulent conditions revealed that the bulk of PCE contaminated



sediments settled out of suspension in about 30 minutes., The residual
concentrations of PCBs remaining adsorbed to suspended particulates
after two hours of testing were positively correlated to the original
PCB concentration of Acushnet River sediments. An oil phase was also
released during turbulent mixing studies, indicating that PCH co-
solubility in ofl provides another mechanism for PCBs to enter the
water column, PCBS were also found to leach into overlying even under
quiescent water conditions. The PCB concentration in the water column
was also directly related to sediment concentration,

Field studies revealed some interesting phenomena that indicate
the difficulties encountered when characterizing an estuary on the
basis of only one complete tidal cycle, conducted under clear weather
conditions., A brief reversal of tide flow was appdrent in both the
flood and the ebb tide. Higher concentrations of particulate PCBs
oocured i the flood tide when compared to the ebb tide, Low Teval
contamination of fresh waters feeding the Acushnet River was discovered.

The Technical Task Group which met in December 1982 indicated that
some observations made during the September study may be anamolous. On
this basis the following recommendations were made:

A, The mixing patterns of this water mass needed
more study. '

B, A mass transport study balance for PCB's in this
water mass was needed,

C. Mew studies should attempt to encompass a major
rainfall event.

fr, Mew studies should be used to determine 17 the
September efforts are representative of transport
mecharnisms 1n effect in New Bedford Marbor,

ADDENDUM STUDLES

To accomodate the recommendations of the December Task Group, a
more comprehensive study on the upper reaches of the Acushnet River
and Mew Bedford Marbor was planned. On January 10-12, 1983 a joint
UsCa COTP-PROY and EPA (ERT) effort was conducted to continuously
monitor the water mass passing through the Coggeshall bridge for
three complete tidal cycles (39 hours). Examining three consecutive
tidal cycles minimizes the potential for anomalies in one tidal cycle
to bias overall study results, Comparisons between the January and
September studies may also be made o clarify the September results.

A major objective of the January studies was O provide & more
detailed investigation of the mixing patterns and characteristics of

the water mass passing benamath the Coggeshall Bridge., This objective
was achieved through the design of a more intensive sampling scheme
which partitioned the cross«section of the water mass below the bridge
into a 3 x 3 grid, Combining the data from the grid sections provided
a better characterization of the whole water mass than the September
study provided.
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. yoin Figurae 1. T ‘ i ol
to mhmwmmtumf&w the Muqh@m flow m@wwuﬂu of bulh the ebb and the flood
tide, for each of the three tidal cycles studied. To achieve this
i mwwww.r‘ I at all stations and depths
§ o only at

The shall Street Bridge was used to deline
stations are 2),  Each station was marked by a ste B o
ed vertically from the wmw*h side of the bridge and mﬂ¢h@mwﬂ wmfh ﬁJU
b, waights, The cables were placed at equal distances across the
channel, dividing it into thirds, The cables served as guidelines for

Towering the instruments, probes and samplers to prevent these devices
from being carried off by the swift current under the bridge. The
cables were delineated as station 8.1, B.2, B.3 for the eastern, center,

el wwmwwrwmwmw 4mhﬂm%w e vively,  An wﬂﬂ%##wwﬂn wmhﬂm Wi § www%wrmw
in th b 54 e the bridge. Thig ' ‘
Lo tether MMM «ww%hwuwuh Puww meter and the plankton wwu

b MNM mwwm' NJ
( M standard navigational a cWM“ Muw MuwW 4, mmwhwﬂ Mwm %wm.w
sampling location (S) and a temporary buoy marker was used to nuwﬂtvvy
the north sampling station (N).

To adequately characterize the entire water column at the various
sampling stations, each station was divided by depth into a surface
third, a mﬁddﬂw third, and a bottom third., At the appropriate times
lgnated i e 1, the following sampling and physical measurement

(1) Physical measurements, fncluding all of the

parameters mentioned above, were taken at
three discrete depths to characterize the
surface, middle, and bottom third of the
water ¢olumn .,

(2) Water samples were taken with a brass Kemmerer
sampler. Three, one-liter glass jars with
teflon-1ined caps were filled with water from

L by mmw%mmm“ middle, and bottom third of the
water column., These samples were composited

in the mobile laboratory, In addition to the
composite sample, a discrate water sample was
taken From the bottom third of the water column.

Dheme was «uwdummww at %&m&ﬂum% Bl (Bridge-East) and B.3 (Bridge-West).



The following procedures were followed at stations N and §: -

(1) Physical parameters were measured at discrete

locations in the surface, middle, and bottom third of the
water ¢olumn.,

(2)  Two or three, one-liter water samples were
collected to represent the various sections
of the water coltumn,

The more intensive sampling which occurred at the center bridge station,
.2, can be described as Follows:

{1y Physical parameters were measured as described
for the above stations,

(2) Twe, one«liter water samples were col ol F rom
three discrete depths within the surface, middle,
and bottom thierd of the water column, Each
set of two samples from a particular layer in the
water column was composited in the mobile
Taboratory, resulting three discrete samples
From this Tocation,

Onescene operations began at 1200 hours on January 10, 1983 and were
completed by 2000 hours on January 12, 1983,

LABORATORY PROCEDURE S

esedarch and development personne! conducted 0l Towing
a% in thelr mobile Taboratory to prepare samples analysis
of total suspended solids (TSS) and polychlorinated biphenyls (PCBs).

The two, one«liter discrete samples and the composited samples
were Tndividually vacuwme?11tered through 0,45 mu x 47wmw M1 ipore® glass
fiber filter pads, which were dried and tared prior to on-site response.
Between one and two lTiters of the filtered water was then placed into a
hexane-rinsed bottie. Any residual particulate materials in the original
sample bottles was washed onto the filter pad with WPLC grade distilled
water, The filter pad was then placed into a petri dish Ffilled with
stlica gel and taped shut. Approximately two-thirds of all the water
samples taken were filtered by the above manor in the mobile laboratory.
In most cases, one-liter of filtered water was extracted with four, 20 ml
portions of pesticide grade wwwmnw" The hexane extracts were combined
into hexane.rinsed glass vials for storage, Fifty percent of the
filtered water samples were extracted in the mobile laboratory. Mystic
River water and HPLC grade distilled water was used for blanks.

=
= ==

w o



RESULTS AN DTSCLS

A compilation of all chemical and physical data collected at
pmwmm«uﬂmr mmmphunq Tocations during the January, 1983 tidal cycle
AR : in Table 2. Ing) i the d DS e Over
) P from the filterable (»6.%u) and non rabl @
({ﬁmﬁm) Fwwut1mﬂ of water samples collected, as well as PCBs from
sediments, and plankton net samples. Over 133 measurements of physice

ters, including transmissivity, conductivity, salinity, tempera-

Ture, vived oxygen, and current velocity were made at designated
locations throughout the three.day study period,
In addition to the chemical and physical data from discrete Toca-
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tions, the continuous meter on the south-side of the Coggeshall Bridge
compiled readings of conductivity, salinity, temperature, current
direction and velocity at two-minute intervals throughout the three-day
uwmw period., This amounted to over 1,400 measurements of the aforemen
oned parameters.,

]

Biven the magnitude of this data base, it becomes readily apparent
that & variety of statistical and wwwwWWww echniques are ne My Lo

present and evaluate the data, The techniques used are presented below,

OFfFicial records from the City of New Bedford indicated that the
ainfall event encompassed by the tidal study began at 2200 hours on
Jangaey 10, 1983 and was ¢ o by 1030 hours on Jaruary 11, | "
On site observations indicated that the mmmwwﬁ%w of rain fell heavily
between 0200 and 0600 on the llth. These heavy rains were preceeded
and followed by heavy fog and mist which were probably included as part
of the precipitation event recorded in City records. One-half inch of
rain fell during the storm. The mean annual rainfall in the New Bedford
area is about 40 inches., Although New Bedford received one inch or
more rain during two other January storm events, the 0.5 itnch rainfall
could be considered representative of an average storm event

=

Winds were predominantly from the South during the storm, with
JUSLS reaching up to 70 mph at times. Th strong southerly winds
coupled with the tncoming morntng tide and v low barometric pre .
to produce the highest tide level encountered during the study. This
peak morming tide was from .9 to 1.5 feet higher than the following
high ticdes.

Continuous Flow Meter

The continous meter located on the south.side of the Coggeshall
Bridge, five.feet off the channel bottom, recorded data on a magnetic
tape within the meter. Data was later plotted at two-minute intervals
on the graphs shown in Figure 3. Current velocity reached up to 1.68
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knots on the wad Lide and up to 3, tle abb Thig
mean velocity for the flood tide was : s (1.11 ft/sec), while
um rhu abb ||uw it was 1.0 knot 1.69 Ft/ﬁ@um Pata on current direction
t ' .i'wwwwwm1 reversals in flow direction were occuring,
# 3 : ant, Towmi on the flood ti
ith a wa or : rrant  r shor
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with the remote xurwwmn lww4u"¢wwﬂtnmm %WJWllmcmnl current velocities
) on of the flood tid

. MW

X s (¥ mm
placed on the wm%nr‘mmwﬁ” ﬂnmﬂwdmng *Mw Muwrﬁrmn@ bmwwiﬁww Route
Bridge, and the Coggeshall 8ridge.

Measurements of current obtained at all depths, at stations B.1,
B.2, and B,3 with the remote meter were comparable in velocity

..... ane
direction to measurements taken by the continuous (stationary) meter
located wnm»hww.uffIWW‘WMEMM1MFtnm1wmmwr<mrthmImﬂuwwmrmanh
Thig Liwa of nuuwwMMMww“ MMWMMWMMM WﬂmwwmﬂMwWwwmmm%M!Ww expect e
wammmwmﬂ‘"w‘MlWWWM»‘MMN\WW

The effects of the storm event are evidenced by data on water
temperature and salinity (Figure 3), The influx of freshwater during
the morning hours of Januwary 11th resulted in an fncrease in water
temperature which lasted until early morning on the 12th., Water temper-
ature increased again on the afternoon of the 12th, despite colder air
temperatures, because of the influence of stormwater runoff [imity
showed an overal wm““‘““hﬁMWmM“wmmr Lorm event with conductivity
following suit to a le ent.

L
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Synoptic Survey

Data From the synoptic survey, which was designed to provide a
Tongitudinal perspective of water column characteristics in the upper
harbor, are presented in Appendix A, The aerial locations of the north,
bridge, and south stations are shown in Figure &4,

The %vwwpm ¢ surveys conducted during each tide stage took an
average of 2 hours to complete due to the sheer logistics of sampling
at five different locations from a single vessel. This time factor
and the dynamics of an estuary system undoubtedly had an effect on the
isopleths and isohalines shown in Appendix A,

Isohalines were drawn to depict the movement of salt and fresh
water into the estuary system during flood and ebb tides. After t
storm event ing in the early hours of 1/11/83, an influx of fr
water was observed in the waters of the upper harbor, This effect of




a frashwater wedge is w@lmhﬂv on the ebb cycle of the synoptic surveys,
: ] t *the ratnfall event also indicate the

During the ebb tide wwyww mamwrﬂmm at 2318 hours on 1/11/83 and

104% hours on 1/12/83, s ce salinity med Wents 2
bridge station were 23.9 uwv and ﬂﬁ 3 ppt, respectively. Resp @

total PMH rmnnvn?wmtﬁun% assoctated with this freshwater were
ug/l and ; ug/l1. Aside from the PCBS found in a grab sampl
st C an (4,03 ug/ly, b Thie fig N I fong
@leuw1@vwﬂ uwrumq the survey. Elevated PCBs in the freshwater layer
mwﬂ%umbw that muumﬂuyﬁm anemmwwmaIwmmﬂnwwmrﬂﬂn@m in contaminated sedi.-

el e ' of the upper estuary are being disturbed
v to the lTower harbor,

Also presented in Appendix A are concentration isopleths for
total suspended solids, total PCBs, and particulate (filterabie,»6.5u)
PCBS. Approximate lines of equal percent transmissivity were also
drawn for data comparison purposes. In general no consistent trends can
be noted for these parameters on a longitudinal scale,

Crossesectional Area

Plots of the cross-sectional area at the bridge are presented in
Appendix H" M qrmphTr representation of how the water body h@nw th
the be ented and evall can be seen by using plots.
These p & the Gide he mwmwmlwww wwwﬂww aach highaf1ow
flood, high-flow ebb, and slack water sampling period. Physical and
mhmmlmml data are presented with respect to their sampling location,
providing a visual comparison of the characteristics of the water beneath
Data on PCB concentrations in composite samples taken From three depths
at stations B.1 and B.3, is evaluated for the upper two-thirds and the
Tower third,

Statistical Analysis

A variety of statistical tests including linear regression, multiple
regression, F and student's t test were employed to evaluate the numerous
data potnts and determine 1€ any significant relationships between
physical and chemical parameters existed, Correlation coefficients
resulting From the Tinear regression analysis are presented in Table 3.

Data were compared using all possible combinations of data bases
and all combinations of physical and chemical parameters. Correlation
factors greater than .45 were listed in the table for comparison
purposes and to indicate trends, however only correlation coefficients
approaching .6 or greater should be constdered significant.

The only consistantly strong correlation recurring over the entire
data base was a positive correlation (.79..91) between total PCBs and
non-tilterable (<6.5q) PCBS. This same trend did not exist for

w
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following parameters: mw" " WWmmmmwwmﬂwﬁmw attenuation
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Except for flood tide data, no significant relationship between
total PCB concentration and total suspended solids was present, This
lack of a nwwrwlmmu@n was also noted |n the September study. A graphic

v sember and January a 5 Shows
o relation hetween total PCB vs. .w,“‘ suspended solids at station
Baly LU th1wdf @ff the bottom. A1l this data medﬁ to the conclusion
that B 1g transported by other mechanisms in addition to
m«wwumnww Lu u WLMLMMMLMMW

rented using results from the four flood tides monitored:
0y mmmimwwwwm to compare trends between Flood and ebb

Mumh the flood and the ebb tide %hmwww wnmiwﬂww correlations
wqu PCB vs, transmissivity mmmHMMM" total PCB

h w mw Wmmmi

W PO Iterable PCB, salinity vs, transmiss
coafficient, and total suspended solids vs. tWHH»MJ%WﬂW ity.
correlations indicate that transmissivit) a relatively guuu hndlumtuw
of overall physical and chemical characteristics of the water body.

Correlations on the ebb tide also existed between all measurements
of PCB concentration. This indicates that PCBS being transported out
of the Acushnet River esturary in both the water and particulate phases
in the water column, Note that no correlation between mwhml PCB vs.
TSS exists on the ebb tide. This reflects the fact that PCHs are
probably assoctated with a specific fraction of the total wmwwww ulate
population., These PCB bearing particulates do not increase linearly as

the total suspended particulate load increases,

Transmissivity was a good indicator of all measurements of PCB
concentration on the ebb tide. This parameter may be useful in future
studies as an inexpensive, real-time monitor of total PCB transport
out of the upper harbor during the ebb tide cycle,

TE MR ETs

The seven MMM%WN%W and chemical paramete
compared using multiple regression analysis, The st )
between total PCH and non-filterable PCB overwhelmed mww %wmu%dmrw wr
tertiary correlations which may have bean present. A multiple regression
using other combinations may prove useful in the future,
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total PCB concentrations for lh@ mulfm«@m mudmnwm and bottom |hiwﬂ wWe re
uwm|wq/u, A7 ug/fl, and .82 ug/l, respectively, The F and t statistical

Ted that all WWMW%EMMMW%?.‘m"””MMMMWTW d1Fferant Wwwm e b
cconfidence Tevel .,

The highest concentrations of PCBS were found in the surface third
(.18 ug/1 > the bottom Hmiwﬂ)» whi«hw¢mmmﬁliuuMM4mnn that a substantial
www%ﬂwm mf www PEB ‘ w«mu flats and contaminated
‘ Runot ¥ wmon |y

MHMWMWW from stree quvMM' M i
which would mllww for | h@ |w %mﬂuhhluly of PCBS in oils entrained in
Th@ freshwater runoff, These PCBs are then transported out of the
stuary with the freshwater “wedge” during the ebb tide,
""" sented in an unpubl ished study
GWMMMIWNIH WMMWMWWFRWH”Wdﬂ%m'WMMWﬁKWMﬁMHMMWMVW1WWMﬁﬂ'MWWTW
@fwwmmIM'MMWmumﬂmwm%.ufﬂMM ﬂwmm Wmmmwmem«mmmmwMﬂﬂmﬂwmﬂm

%MWW [ MMM : o B P
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Tower than ERT study values. This was probably due to an increase of
PCBS in the water column during the January storm event, The difference
between surface and bottom layers was almost exactly the same (ERT .18
ug/l v, J
in emagnd tude MWMWWanm torm event, yet the mechanism 1$ the same under
a variety of weather conditions,
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Partitioning of PCBs

During ERT's September 1982 tidal study, a laboratory study was
performed to determine the partitioning of PCHS between contaminated
ts during quiescent, Tow turbulent conditions., The partition
fent (k) determmined in this study using a sample mu“““ﬁ 1ing
fments contaminated with 500 ppm of PCBs was 1.113 x ‘HH‘MWMMWMWW
sizing that sediment to water partitioning is the major PWU transport
mechanism, the average concentration of PCBS in sediments north of the
bridge can be mm%ﬁmmmmm ustng the average concentratton of nom.filterable
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POBS  durdng @ (7% wg/l). Since k w mwwmwwﬂww%hww of PCB
in sediment /b wmwmwwWWNWHMM|mM”wwawwm the caloulated J&  CONGEn .
tration of P(%m in the sediments of the harbor above ?M@ Iwwq@mhwﬂ“

Bridge would be 83 ppm. Using the k value (5.6 x Lmﬂ} determined by
Holter and Johnson in 1977, the calculated average concentration of

wlla

‘ o 19 uwg/l).  This indicates that the (T80 transport increases
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Other Samples

During the January study ERT collected plankton net, wﬂ%mwnw“ and
surface oil slick samples, The analytical data from these sampling
efforts are presented in Table 4,

1t had a mesh §ize :
ers used to able parti 5
srete and composite wm.wr ﬁampﬂnﬁn Given the area of the

mtiwnw dww weight of FMMMVhmemhw' """ collected

The plan as compa
mesh glags
present in Jdi
net opening pling

and PCE Ta
concent ; LA3u ¢
'MMM;MﬁMm&tWMrMWW&ﬁmmmem:.%.MW|WMW%UWWWMWMMW1wmw
than data from discrete and composite water samples., .Larger particulates,
wwwwmfmwww are responsible for very Tittle mw WMW TW 4l PCBS being

veprhed by the et late phase, Sonif performed in

Lhe Mmhwwunjww wwwwwﬂww that the PCBs that wwwm wwwwwww we e adsorbed
onto particulates, and not contained within plankton cells,

veed N MWW Wﬂwwm

MWmmmmwm1m\u<meJWWMMNM Mwmwum wmﬂl&kwm\MMmmthm

the channel just below the Coggeshall Bridge
wwwwmu : ﬂﬁmmwwwMﬂmmqmmmey1mWw:w
5 2, T ¢ G dmiy | 3owig G

H‘u Tt I THY EARE R p,  This also she @
1nwwﬂm wf VWW% (45.6 to Wﬂnﬂ Pon ) whlnh ﬂmmw&ammm with anﬂh. ¢uwfm ]
concentrations in the irst 'www mmmﬁm mmmﬁWWMme to the concentrations
of PCBs in the total suspe ‘ ‘ d during the January.,
Some of these partioulatey el ing out dn these area off
of Hmwwwwwmwwﬁm‘WW%wwwm'Wﬂ“ﬂ«umwawMuW%wMWMWWW
ﬁwmwamﬂm that particulates transported in the past were of significantly
higher concent ration.,

Throughout the tidel cycle study, particularly after the rainfall
event on the 1lth, surface debri, scum and oil were noticed floating on
the surface. Using a standard l-lTiter jar, a sample of this materi
Wil 5 wwmwmwm MwmmWMwwwwmmw“ teth,  This sample contadr
i g g g/1) recorded during the entin Y,
dwmmwmﬂwmmﬂnq uhww qmwﬁm«m @ﬁﬂﬁ prmwhd@ the relatively water-insoluble
PCBS with a means to be transported From the upper harbor.,

Mass Transport of PCHS

Calculations of the total wwmmw ty of PCBs being tr
beneath he geshall Bridge during the three tidal cy
January by ERT are presented in Table 5. The major e 5 affegt:
the total transport include average velocity, tide duration, and mwwwuq@

M M



PCR cor
o Ghe hist i ; 5 hant, L : (
velocity anc ﬂnd@ duwmﬂumn% wwww wu dlﬂ@d f rom lhw ;La1u@nmwv meter
whﬁch rmmpﬂﬂ@d ﬂmfa on rwmiMWMMf@ intervals, n«wvudwwq a very solid
ot 4 e Exbreme 15 also taken in the
analysis sediments to
amination or interferences, These

i

wm wme

prevent any p i
factors lend «rwﬂlhﬂﬂuly ﬂw WM@ mass Lransport mmﬂmulﬂwumnm discussed

bel gw.,

The net wwmwﬂfﬂfww of PCBS being transported out of the Acushnet
River estuary are significant., HNet PCB transport « ﬂuwﬁnq tidal cycle I,

I, & 11l mmnun#wd fn‘ﬂ"h Kg (5.5 1bs), 1.3 Kq (mal hw)w and k“¢ Ky

(3.1 1bs luw elevated quan imwwuwm
out of st tidal cycle can be attributed to the half.

wﬂ th

wll WMWWHW LMW:WWrMMmIM

freh of mwwm anmM ﬂ
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@ net transport of PCBs do

runott from the mﬂwwm @wvnm” mlﬂhmmmmnt
appear to be level J” s perdod,  This dafly export of
OB 16 signi i 3 pared to the allowable

i dischage meﬁtﬁ mf “WWM Mg/dwy average and 0L Kg/day maximum,
establ ished for an electrical plant on the Hudson River in New York
Shate,

Al assumpt§ons
g rainfall events
pdant tidal
achiewe
s/year,

To calculate PCB Toadings on a yearly basis, ce
must be made. ﬂM%mem|WNM.ﬂmw1mWyaM%UMMmmﬂ¢Mw
Mth«h wmuﬁﬁltmlwnwn most 1iberal posture) over three ante

‘ mM of rain falls &0 times a year |
) e n”wﬂwmwﬂwww New Bedford of 40 inche
y total of M?ﬂ Kg (933 1bs) of PCBS leave the umpwr hmwhmwu

=

Mmthwr mmww rmmmwwwmlmwm app

wach would he Lo mwwwmw that the 2.%
v FOest Gldal 5

Ky expor MMWWM e " !
typical uwumwmwww ‘MWWWW a radntfall event and the Muwmmh export on the

remaining cycles (1.3 Kg) wmmwwmmn 5 the normal discharge of PCBS during
any given tidal cycle during the year., This scenario is partially

SR e wehon ' g MWWM\WWWWM«MM'MWWWWWWM\ “"w‘:Mmemwlm & cywcl
PCB 4 fons.,
Multiplying .58 timas the 2 % Mg mﬂwwm ﬂuawwwmrt wm?um results in 1.4% Ky
of PCB being transported, which 1s very similar to our values of 1.3

and 1.4, Note that other factors such flow can significantly effec
total transport. Given the above scenario, the yearly export of B
from the upper harbor would approach 972 Ky (2,138 1bs).

Neither of the above scenarios include the PCBS which were determined

to be in sur ol slicks 1n relatively large concentrations. Regardless
of which o i " 1 ‘

e )l
PCRs will co

ntinue to move from the Acushnet W1w@wﬁM$tumry to contaminate
the Tower harbor and potentially Buzzard's Bay.
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APPENDIX A:

LONGITUDINAL TRANSECTS OF STUDY AREA
AND
CONCENTRATION ISOPLETHS
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“»'F' - \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w"“ il y bt ‘
, wl\l\ll\l\l\lml:MlWﬂ EEVISCN, NEW JERSEY 0BE3D

February 1, 1983

g g 1

Captain George F. Ireland
COTP-Providence, R,1,
John 0. Pastore Federal Building
Providence, RI 02903

Dear Captain Ireland:

Attached 1s Interim Report #2 on the Movement of PCB's in New Bedford
Harbor which describes our latest round of studies conducted in January to

ﬂwmw‘WWmew the movement of PCB's in New Bedford Harbor. This report
emphasizes tl quﬁ cs and details associated with the actual conduct of
the study effort, including the methodology and techniques used in the
collection of the uuednugudphﬂc data,

Most of the physical data Mﬂ% Mwww received and 1s presently being
reduced for marriage » results of the PCB analyses which are forthcoming.
Dick Jadamec (US y) has indicated that all the analytical
work should be cmmprmtm mnd ﬁwppﬂ ied to us by February 10th., This will
allow us to perform specific statistical tests to correlate the PCB levels
observed wwlh certain physical parameters. Once these procedures have

et the data and postulat wwﬁwmw"“m

can then inte

been completed, we

mechanisms for the Upper Harbor area, as well as evaluating the representaliveness

of the data collected during the September study.

Barring any unforeseen difficulties, we should be in good shape to present
our preliminary findings at another mww%wmm of the Techical Review Panel
on February 17th at EPA Regional Laboratory in Lexington, MA. As previous,
we anticipate that this meeting will commence at 1000hours(EST). The comments
from the Technical Review Panel will be most helpful in preparing for the
RRT meeting.

=

We expect that a final draft will ready for circulation for comment during
the second we

of the comments from the reviewers.

Attachment

\'M

‘(W' ',w‘"w ‘ W}ﬂl\l@: 7 f’
Royal &. Nadeau

ce. Ken £, Biglane EPA Headquarters, Washington, DC.,  (w/
JRick Stanford EPA Headquarters, Washington, DC, N
G 4 Sotolongo EPA Region I, Boston, MA, "

td Conley EPA Region ﬂw ﬂwuuug?nn” MA '
Dr. Tudor Davies EPA Narraga ratory "
Captain B, Eldridge USCG-Dist Boston, MA, "
Richard Jadamec  USCG-R&D, Groton, "

¢ in March with a final report compieted shortiy after the receipt



AEROVOX PCB DISPOSAL SITE
ACUSHNET RIVER AND NEW BEDFORD HARBOR, MA

PCB MASS TRANSPORT STUDY

by the
ENVIRONMENTAL RESPONSE TEAM
Edison, N.J.

/b
Iﬁmm‘,
il

" PROTE |I
..l."'Mm\I\|\|\l\l.\l!::I\I(\I\I\I\I\I[\I\I\I\WW"“

Second Interim Report
January 1983



sedimen settled MMW of suspension in about 30

CoOnce 1tions of : ; e adsorbed to suspen

after two hours of ?waknnq were positively correlated to ﬂhw wr1q1nmn
PCB concentration of Acushnet River sediments. An o0il ph was also
released during turbulent mixing studies, ﬁmdﬁmatﬁng that PCB co-
solubility in oil provides another mechanism for PCBs to enter the
water column, PCBS were also found to leach into overlying even under
quiescent water conditions., The PCB concentration in the water column

was also directly related to sediment concentration.

d $tudim$ umvvmﬁﬁﬂ some interesting phenomena that indicate
£ s i wwwm «Mumw terizing an estuary on the
conducted under clear weather
WHHNJYMﬂHﬁu H hrumw M*ww wmu wf tide #Iww was apparent in both the

Higher c rations of particulate PCBS
u«wu:ed nn 1”@ f?uud ?wﬁv when «mmpdrvd to the ebb tide., Low level
contamination of fresh waters ding the Acushnet River was discovered.

=%

h

The Technical Task Group which met in December 1982 indicated that
”:wwwwwﬂwwmw made during the September study may be anamolous. On
the following recommendations were made:

A, The mixing patterns of this water mass needed
more study,

B. A mass transport study balance for PCB's in this
water mm&ﬂ was needed.

C. New studies should attempt to encompass a major
rainfall event.

D. N@w '1ud ﬁhuuuu be used to determine if the

apt. : ‘ mwm uwwum '. anw of transport
L e Harbor,

ADDENDUM STUDTES

To accompdate the recommendations of the December Task Group
more comprehensive study on the upper reaches of the Acushnet Mvvww
and New Bedford Harbor was planned, On January 10-12, 1983 a joint
UsSCa MHTPWPRWW wmd ﬁ%W #l 3 @Wimww Was rwmdur%wd WM twmh anumla

uw un@ ?vuuﬂ ﬁyﬁﬂm
) mhw mewmww ancl

A major jwve of the January
detailed investigation of the mixing p
the water mass passing beneath the Cogg Mmmw Bridge. This obj
was achieved through the design of a m intensive sampling s
which partitioned the cross-section of the water mass below the hrwﬂqw
into a 3 x 3 grid. Combining the data from the grid sections provided
a better characterization of the whole water mass than the September
study provided,

prns and characteristics

2



E) erfect to meet study wb”w“%mwwﬂm with @ significant
rainfall wmwmﬂ u««uv«ﬁwq during the first flood tide studied, between
W‘Hﬂmm and b.ludm wn Jdﬂumrw 1. The 5turm Wil s ﬂmmumpaniﬁd by strong

: " 1g in an unusualtly high early morning tide,

Normal

qmmpﬁnng runs W@wv «undu1l@d by mh@ survey team despite the
heavy rains and two to three foot swells,

PERSONNEL /OPERATTONS

Two crews, comprised of five to seven members, worked alternating
six hour work shifts to provide continuous monitoring of the water
mass. A W?ww of personnel involved in field wpwww%ﬁwm is included in
Tth@ 1. Shifts nor mnﬂTy MV@W1dppUd ﬂ10m l% Lo 30 minutes Lo assure

) MM ‘ ( ew manned the
the US Fﬁu The

Live and a
by
rom

ﬂvd hy
RT repre
i 5 ng firm
ERT). mll boat crew members wore ”Muulnmn“ suits for protection
the elements and to provide flotation in case of mishap.

The command post, a Winnebago stationed in a parking lot west of
the bridge, was occupied by one or more personnel responsible for
maintaining data logs and continuous radio communication with the boat
crew., The CP also provided an dWLd for the transfer of information and
( iefing as crews changed

, CN provided support in their
) - command post. While wa
dﬂd phy%?ldﬂ characteristics mf ?hw harbor were h“ﬂﬂq measu red

L, the Tab crew ilte ) e ly coll iples and Mwumw WMM
ctions necessary Lo prepare samples foi

PARAMETERS MEASURED

Tide Staff: A fiberglass surveying rang
of a foot, was erected beneath the Coggeshall ( ;
tions in water Jevel beneath the bridge due to tidal actionm,

were obtained at least every 30 minutes, 5Staff readings have
plotted against time in Figure 1.

Depth Profile: Direct depth wwaw”ﬂwﬂ were taken from the bridge
‘m|1umq mmmuu a weighted rope marked off in one-foot increments.
? @ taken every three feet between the abutments of the
Lmqw@mndﬂ1 Bridge. The prurm1@ was completed within a 30 minute period

during the afternoon flood tide on January 12.

. =

Salinity, Conductivity, and Temperature: Salinity, conductivity,
and | Ature ts were taken using a Mw%ﬁmw Spring Instrument
Co. (YS1) model : T meter. operating principle of this instr
ment is based on the ability of ionized substances in the ww?wr column
(in this case pris Mwwﬁm dissolved salt) to carry an el cocurrent

J "
between electrodes in the instrument's probe. Since wﬂwtﬂwmﬂytmu conduc -




tivity is temperature dependent, an electrical thermometer memww a
ﬁm@l] thuwm“ﬁlur wvwminm m] it was also incorporated ir p instry-
T 1 il nse, This instrument is sensitive Lo
the nlqrw t LM umhﬂ%lrm fmw rmndurtmw1#3» the nwarm*? part per thousand
for salinity and 1°C for temper g

Dissolved Oxygen: QOxygen L on o with a Y51
model * Oxygen meter with a battery powe ac ﬂu; audptwwm The
peps a fresh supply of water nrmwwm across the o n-5ensitive
lectrodes in the 0.0, probe to avoid Tocalized dissolved
oxygen depletion around the membrane. The 50-foot cables for th@ 0.0,
g the 5-C-T meter were ¢ 4 together and lowered as a single
unit to achieve Simultaneous readings,

Flow Rate and Direction: Two technicians from Endeco, Inc., an
seeanographic consulting firmm, were contracted by ERT to provide
measyrements of flow and transm vity. A stationary Er o type 174
digital recording current meter system was tethered to a steel cable

cered on the south side of the Cog hall Bridge., The instrument
was lowered to a stationary depth five-feet off the bottom of the
channel beneath the bridge. Every two-minutes the meter recorded flow
rate, flow direction, temperature, conductivity, and salinity. Recordings
were made on a mwrmwﬁ%w tape contained within the submerged instrument.
The : : +/- 3 percent for flow ra nd 4 - 9.
for direction when rluw rate is gr@ater than .05 knots (2.57 cm/sec).
A different flow meter was us btain flow readings at each discrete
sampling location and depth. lh1% M'Y@W prnvvd@ﬂ direct readings of
flow and direction to an instru : t :

i\b

Light Transmission: A er 5.N. 102 was

h, Inc. T mmwmwmnmmw#

used to determine differences in light WWﬂM%MW at all sample loca-
tions and depths. The instrument directs a mmmm«hrwmm?u« light beam
through the w column toward a de mover a 2% cm pathl th.

Dissolved or ﬂﬂwﬁﬂlu‘@tﬁ matter @n#rmmn@ﬂ in the water will scatter or

absorb a portion of the light transmi . The remaining light WWMAWMMH

the detector is converted into wﬂu@quuml current whlhh is read in

o] on an wmwwmvm Tw%mwwmwmm 1. After ibratia
. sading can be percent

pr-Y YN igher the

dcular

Twwnmmnmw
ion of Yight,
model has a +/- 0.% percent accuracy.

Suspended Material: A plankton net was used to collect samples
of suspended materials, The 143 um mesh, 12 cm diameter net was attached
to ﬁh@ r@u#@r cable on the Wuu#h $i H@ of the Coggeshall Bridge at a

ot amp ed for up to 2 hours
; W%uwm and the ebb tide, 28
the nwk erﬂ rinsed down mnmw a &w%lu«kwnn vessel with dis Lulﬂwd wmtwwm
Th amples will be extracted and analyzed for PCBs. By knowing the
flow rate and the surface area sampled by the plankton net
suspended particulate loading can be determined for partic
than 143 um,

. iu?ﬂl
cles gres




i

SAMPLING PRE

The timing of wate
istics is shown graphically in Figure 1. Sampling
to characterize the highest flow periods of both th
tide, for each of the three tidal cycles studied, achieve this
end, samples and measurements W@rn collected at all stations and depths
during M%mw flow periods. Additional samples were collected only at
station B.2 (center of the bvldgL) during slack water periods.

rosampling and measurement of

The Coggeshall Street Bridge was used to delineate three sampling
stations (Figure 2). Each station was marked by a steel-.cable, suspend-
ed vertically from the north side of the bridge and anchored with 100
b, weights, The cables were placed at equal distances across the
channel, dividing it into thirds. The cables served as guidelines for
Nww@r1nq the mm¢frmmmnrmﬂ prmhﬁ* and samplers to prevent these devices
fwnm hwnmu ~arred wift current under the bric The

p %] xwmu B.1, B.2, B.3 for the stern, center,
pﬁr@ranWT wmhﬂww‘ r@"w rfﬁWﬁle An additional cable was centered
e channel on the south-side of the bridge. This cable was used

to lwthwu the continuous f1ww meter and the plankton net,

To provide for a synoptic survey of the estuary, two more sampling
stations were located 1.4 miles north and 0.5 miles south of the Coggeshall
Bridge, A standard navigational aid, Nun Buoy #4, marked the southern
sampling location (8) and a temporary buoy marker was used to identify
the north sampling station (N).

To adequ ly characterize the entire water column at the various
sampling ste s, each station was divided by depth into a ¢ :
third, a mwﬁdWﬂ third, and a bottom third, At the appropriate
esignated in Figure WH the following sampling and physical m ] i
scheme was conducted at stations B.1 (Bridge-East) and B.3 {(Bridge- wwwry

(1) Physical measurements, including all of the
parameters mentioned above, were taken at
three discrete depths to characterize the
surface, middle, and bottom third of the
water column.,

(2) Water samples were taken with a brass Kemmerer
»mmnl@r" Three, one-liter glass jars with
teflon-lined caps were filled with water from

the surface, middle, mud bwltwm third of the

water column, These ' ® composited

in the mobile laboratory. ﬂm mﬂd‘. on to the
composite sample, a discrete water sample was
taken from the bottom third of the water column,

The following procedures were followed at stations N and 5.

{1} Physical parameters were measured at discrete



ions n
third of the

y p, middle, and bottom
column,

Py Tun e bF
(2)  Two or th

"B the

wwﬂwmmw

NS TWE S

bed as

npling which occurred at the center bridge station,
ol Tows &

B.2,

(1) Physical parameters were measured as described
for the above stations,

(2)  Two, one-liter water samples were collected from
three discrete depths within the surface, middle,
and bottom third of the water column., Each

set of two samples from a particular layer in the

water column was composited in the mobile

laboratory, resulting three discrete samples

from this location,

LABORATORY PROCEDURES

USCG research and development personnel conducted the following
activities in their mobile laboratory to prepare samples for analysis
of total suspended solids (T8S) and polychlorinated biphenyls (PCBs).

The two, one-liter discrete samples and the composited samples
WE e rw@uwwﬂwaﬂhw vacuum- WTW i through 0.4% mu x 47mm Mwnuwmwi )’
fiber Fuﬂ | Pﬂmw Lo On«t

il Mww

aa
el s
in th

then wﬂ«m
A p o
by Tl
i
e x

he wa
Lalbor

b “{ v 1

mﬂﬂ

tory.
0 ml

the
S am : yry.  Mystic
ater and HPLC grade distilled wmkww EER d for blanks,

into hexant
Filt

ERY R
River w

Ll

() = % 0 g noat 1200 MWMW% on January 10,
re comple by 2000 MWMIw on Januwary 12, | D is
being compiled and evaluated by ERT. Huhu re reviews,

actions by responsible Federal, State, and local agencies

(U

&



TABLE 1:

185,

Marine Safety Office, Providence, R.I.

o
Wivish
r

Py, I
Mok . emist
Mike Sweebtman Marine Science Technician Chief

Royal Nadeauw Ph. D
George Prince

by TNC,

Nelson Adams
Edward Blainard TIT
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APPENDIX 8-
CROSS-SECTIONAL TRANSECTS AT THE COGGESHALL BRIDGE

PHYSICAL MWD CHEMICAL DATA
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