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INTRODUCTION
 

Ten years after the New Bedford. Harbor Super fund site was
 

first placed on EPA's interim list of National Priority List
 

("NPL") sites in July 1982, EPA. stands on. the verge of making a
 

final remedial decision, for the Acushnet River Estuary, New
 

Bedford Harbor, and Upper Buzzards Bay. During the intervening
 

years, the level of the EPA's activity has not been matched by
 

the level, of its productivity. Time after time EPA has
 

embarked on grandiose, ill-considered studies which have, by
 

and large, turned out to be useless in answering the
 

fundamental questions facing EPA. The reasons why this is so
 

ace discussed further in the overview of these comments section
 

and in. the detailed technical, comments that follow,
 

As a result, instead of following the path EPA laid out for
 

principled decision-making ten years ago, EPA has instead
 

consistently accommodated its decision-making to the fail ings
 

of its proposed studies. A Record of Decision, based on those
 

premises will be little more than a "house of cards" resting on
 

the fatally flawed foundation provided by such studies as the
 

Battelle/Hydroqual model and the Baseline Ecological Risk
 

Assessment. After ten years and tens of millions of dollars,
 

EPA's justification for its proposed remediation, in. the
 

estuary, harbor and bay cannot withstand scrutiny and can only
 

be considered arbitrary and capricious.
 



The present, situation is regrettable but: not irredeemable.
 

EPA should acknowledge the weaknesses in its proffered
 

justification. f:or remedial action, particularly the highly
 

speculative decision to adopt, a 10 ppm Target Cleanup Level
 

("TCL") for the upper bay, and act accordingly to refocus its
 

remedial efforts for New Bedford Harbor. Since the most
 

reliable biota sampling shows that of the species of concern,
 

only lobster continue to exceed the 2 ppm FDA level - and that
 

the Battelle model, which EPA insists should be used for
 

"comparative" purposes, projects that lobster will be at or
 

near that level in ten years or less without any remedial
 

action - it is time fior EPA to adopt a more realistic and less
 

drastic remedial alternative such as that proposed by A.VX in
 

1.989.
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OVERVIEW
 

In the January 1992 Proposed Plan and the May 1992
 

Addendum Proposed Plan, EP.A announced its intention to spend
 

over $40 million for extensive dredging of the estuary (other
 

than the Hot Spot) and harbor, using a. Target Cleanup Level
 

("TCL") of 50 ppra, and to dredge and cap as yet--undefined areas
 

of Upper Buzzards Bay to a TCL of 10 ppra. EPA.'s insistence on
 

extensive dredging, and the corollary necessity of utilizing
 

vast shoreline CDFs, does little more than move contaminated
 

sediment a few hundred yards. In so doing,, however, EPA ignore
 

the deleterious environmental impacts of dredging and wetlands
 

destruction necessitated by its ambitious approach.
 

Those consequences compel the conclusion that the
 

capping remediation first proposed, by Balsam in 1989, which
 

would eliminate over 90% of PCB flux in the harbor by capping
 

Upper Estuary sediments greater than 50 ppm,-' effectively
 

accomplishes the same goals with far less significant
 

I/ While EPA's dredging plan, for the estuary and harbor has
 
the same TCL as AVX's earlier proposal, it differs by including
 
an additional 47 acres in the lower harbor,, adding 76,,000 cubic
 
yards of dredge spoil. Draft: Final Feasibility Study of
 
Remedial Alternatives for the Estuary and Lower Harbor/Bay
 
Volumes I-III, August 1990 ("FS-EST/H/BAY"), Vol. Ill, 2-26.
 



environmental impact.-21'f  Among the reasons why capping
 

appears more sensible are (l) the government has underestimated
 

the cesuspension of sediments and release of
 

sediment-associated contamination associated with dredging; (2)
 

there is good reason to be concerned that containment of
 

contaminated sediment in harborsi.de CDFs will cause continued
 

PCB flux to the harbor waters due to tidal pumping, (3) there
 

is a risk of significant PCB loss due to volatilization to the
 

air both during dredging and during filling and storage in a
 

CDF, and (4) the government continues to vastly underestimate
 
')/
costs.--' The disadvantages of CDFs also include their
 

encroachment into the wetlands, problems with long term
 

maintenance and monitoring, and the reduced potential for
 

biodegradation.
 

2/ For example,, the United States Army Corps of Engineers
 
believes that [a] capping operation will release less
 
c:ont aminatio n. th an a dr edgi ng o perati o n a 11ho ugh accurate1y
 
quantifying the difference would be difficult." Attachment to
 
January 25, 1990 letter from Mark Otis to Mary Sanderson, EPA
 
Project Manager; see also FS--EST/H/BAY, Vol. in, 2-10. The
 
technical comments below (Section VI) contain a more detailed
 
comparison of the different remedial approaches proposed by EPA
 
and'AVX.
 

3/ Balsam's analysis of EPA cost estimates indicates a.
 
potential for costs to be $13 million dollars higher for the 50
 
ppm remediation scenario. But the upper range is virtually
 
open-ended because of significant questions about the proposed
 
water treatment technology. If a io ppm action level were
 
chosen for the upper Bay, costs could easily quadruple. Given
 
that costs for the Hot Spot Operable Unit have almost doubled
 
over EPA's 1989 predictions, EPA's cost estimates cannot be
 
considered re1i ab1e.
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Although AVX believes that the extensive dredging
 

contemplated by EPA is a serious:; mistake, it is even more
 

concerned that decisions about key issues, such as the TCL for
 

Upper Buzzard Bay,, are based on faulty studies which provide no
 

reasonable basis to conclude that a 50 ppm cleanup focused.
 

principally on the high PCB concentrations in estuary such
 

as that proposed by AVX in 1989 •— will not be fully protective
 

of human health and the environment, Even worse, because EPA's
 

ambitious modeling effort pcoved far too complex to be
 

utilised, EPA has no real way to measure any incremental
 

benefit from the more stringent cleanup urged by M'OAA (and
 

perhaps some of the non-government environmentalist groups),
 

In 1989 and 1990 EPA excused its inability to document the
 

environmental benefit of the Hot Spot cleanup on the grounds
 

that it was only an interim action. That day is long past.
 

EPA must prove that its decision to spend. Super fund money on a
 

pa r ti cu1 ar c1 e anup i s based o n. studies that m e et t he
 

requirements of the NCP and other statutory and. regulatory
 

requirements. The present record provides no justification for
 

EPA to adopt the combined remedies set forth in the Proposed.
 

Plan, and its Addendum, as just a few examples illustrate:
 

0
 The assessment of ecological risk can only be
 

cons idered specu1 ativ e;
 



0
 The assessment of human health risk is premised on
 

whol ly-unreal 1stic exposure scenar ios , an outdated.
 

cancer potency factor, and. ignores the real world
 

proof of lack of health effects demonstrated by the
 

Greater New Bedford Public Health Effects Study; and,
 

finally,
 

0 EPA has no analytical, quantitative tool to evaluate
 

the effectiveness of any one remedial action scenario
 

over another, particularly with respect: to Upper
 

Buzzards Bay, because the modeling efforts by Battelle
 

and. Hydroqual are not scientifically reliable.
 

If EPA. nonetheless adopts the proposed cleanup plan in
 

toto, its action, can only be characterized as arbitrary and
 

capricious.
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_ _ _ _ 

I.	 EPA HAS FAILED TO DEMONSTRATE THAT THE PROPOSED REMEDIATION
 
IS JUSTIFIED BY A THREAT TO PUBLIC HEALTH OR THE
 

A. EPA Has Overstated Threats To Human Health--'
 

1 • ĤÊ IĈ L̂ 
 

and_Bay_ •
 

One of the most significant remedial objectives articulated
 

by EPA as justification for the proposed remedial action is
 

reduction, of the risk to human health. In response to these
 

concerns, AVX's consultant: Terra, Inc. ("Terra") performed an
 

evaluation of the effect of the proposed 50 ppm cleanup level
 

on human health risks.
 

The Baseline Public Health Risk Assessment prepared by E.G.
 

Jordan for New Bedford Harbor (1989) contained a number of
 

overly conservative exposure assumptions, which in turn Led to
 

an over estimation of risk. Terra's evaluation relied upon more
 

realistic exposure assumptions than those utilized by E.G.
 

Jordan with respect: to such factors as sediment ingest ion rate,
 

fish consumption, the bioavailabi1 ity of PCBs , the likely years
 

of exposure for an infant or small child, and the frequency of
 

exposure to site sediments.
 

4/ Although AVX has made this point before, it: bears
 
emphasis that, for a number of scientific reasons,, AVX does not
 
believe PCBs in New Bedford. Harbor pose any threat to public
 
health. These comments are not intended to make any suggestion
 
to the contrary, but are designed to respond to EPA's stated
 
rationale for its selection of remedial action.
 

... T...
 



In addition. Terra's evaluation utilized not only the PCB
 

cancer potency factor factor applied by E.G. Jordan, in its
 

Baseline Public Health Risk Assessment, but also the cancer
 

potency factor previously developed by Terra for use at this
 

site (see Terra's 1989 subraittals, which are part: of the
 

Administrative Record). Terra also took into account recent:
 

scientific evidence indicating that all pertinent PCB cancer
 

bioassays should be reevaluated according to the new tumor
 

pathology classification schemes now recommended and used by
 

the National Toxicology Program, This leads to a cancer
 
... i
 

potency factor of 1.1 (mg/kg/day) (contrasted to EPA's
 

figure of 7.7). Terra's independent: risk assessment
 

demonstrated that the excess cancer risk from sediment exposure
 

and seafood ingest ion falls within the range of risk considered
 

acceptable by EPA.. Based on its analysis. Terra concluded that
 

the adoption of the 50 ppm cleanup guideline for the Estuary,
 

Harbor and Bay sediments will provide a demonstrably safe
 

remediation goal for this area.-'
 

Terra's conclusion is substantiated by the Greater New
 

Bedford. PCB Health Effects Study ("GNBHES"). "The Study ...
 

showed that few of the residents who had participated in the
 

study had elevated PCBs, and that the residents with the
 

highest: risk of elevated PCB's (from occupational exposure or
 

5_/ Terra's 1992 evaluation took, into account the ongoing Hot
 
Snot remediation.
 



eating harbor fish) had PCB Levels within the typical range of
 

the U.S. population," EPA Hot Spot Responsiveness Summary,
 

p. 6. The authors of the GNBHES specifically concluded that
 

"[a]Imost all individuals who were identified as being at the
 

greatest risk of exposure via contaminated seafood intake had
 

relatively low serum PCB levels." See Terra, Attachment: A,
 

p. 15. The GNBHES failed, to show that there was any meaningful
 

or significant correlation between fish consumption, in New
 

Bedford and elevated. PCB levels in blood serum. Though EPA now
 

chooses to emphasize .02 ppm as an allegedly risk-based TCL for
 

biota levels, rather than the 2 ppm tolerance level for PCB
 

residues used by the United States Food and Drug Administration
 

("FDA"), the simple fact is that there is no proof that any
 

person has been hurt, or will be hurt, by PCBs in New Bedford.
 

Harbor fish and lobster.
 

2 • EJ|AJ_s_Ccjicjej:nj3_Aj3pj^ 
j In_Anj?_Event_Such_ Cp_ncerns _Can_Be_Addre_sse_d 

F i_sh e_ry_. 

Although EPA repeatedly states that there is no declining-


trend in PCB levels and biota,, more recent: (and more reliable)
 

sampling data prove exactly the opposite. Any discussion about
 

biota sampling must start with the acknowledgement that the
 

historical biota sampling is rife with problems that compel the
 

rejection of the data collected by various Massachusetts
 

agencies and laboratories and by the FDA. Because of defects
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in the sampling protocol for this historical data, it is also
 

useless as an indicator of site--wi.de conditions ,--•''
 

Based on the sampling methodology and the information.
 

regarding sample handling and analytical methodology, these
 

historical data must be considered, less reliable than the
 

Batelie data. The Battelle data sets indicate that the average
 

lobster muscle, winter flounder, and clam tissue PCS
 

concent cation throughout the New Bedford Harbor study area are
 

now less than 1 ppnri (Balsam, 1989). If lobster tomalley is
 

considered part of the edible flesh, then lobster may exceed
 

the FDA permissible level in certain areas by small amounts.
 

Even so, Battelle has concluded that cmly l.obs_ter presently
 

exceeds the FDA 2 ppm limit. (For reasons discussed below, AVX
 

submits that the higher levels of PCBs found in the lobster
 

tomalley should not necessitate the continued fishery closure.)
 

What must also be taken into account is that Balsam (Balsam
 

1989) has demonstrated that a 50 ppm cleanup level in the
 

estuary alone would lead to achievement of FDA levels in fish.
 

Id. at §3.2,4. Battelle's model also suggests that in ten
 

years, ev^n_ujider__a_jip__a^tj.oii_scenar_i£, there wi 11 1 ikely be no
 

6/ These issues were all previously addressed by AVX in the
 
litigation related to the Superfund site, as well as earlier
 
Administrative Record comments. Without limiting its reliance
 
on the full record, see generally Volume III, Sampling and
 
Analysis for RFAs on biota sampling. (Section IV of the
 
Overview explains what an RFA is,)
 

'i
.1.nU
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exceedance of the FDA limit; after a 50 pprn remediation, levels
 

in lobster will drop to near or below 2 pprn (Draft Final
 

Supplemental Feasibility Study Evaluation for Upper Buzzards
 

Bay New Bedford Harbor RI/FS New Bedford, MA, May 1992 ("SFS"),
 

p. 6-11). Therefore, taking into account the remediation that
 

is ongoing in the Hot Spot area, and assuming further
 

remediation in the harbor and bay to achieve a 50 pprci TCL, the
 

record demonstrates that the FDA level will be achieved within
 

approximately a 10-year period..
 

Given the above remediation activities, EPA has properly
 

focused on what action, if any, it should take in the meantime
 

while remediation is ongoing. In the Addendum Proposed Plan,
 

EPA has asked for comments on institutional controls,
 

According to statements made by EPA's project manager at the
 

June 10 1992 public hearing, the institutional control issue is
 

supposed, to address whether there is a better alternative than
 

a fishery closure. Transcript of June 10, 1992 hearing, p.
 

18. AVX has consistently argued that the fishery closure is an.
 

unnecessarily drastic step which has not been effective.-'
 

7/ AVX believes that the history of the closure is important
 
evidence that EPA should, take into account in revisiting the
 
issue of institutional controls. AVX has detailed the history
 
of the closure in its 1989 RFAs, specifically RFAs 31,100 to
 
31,701.
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Public informational programs are often utilized in lieu of
 

fishery closures. Fishery closures are in fact quite rare; EPA
 

itself seems to have acknowledged in the Hot Spot:
 

responsiveness summary that the extent to which the New Bedford
 

Harbor closure contributed to results of the GNBHES can only be
 

speculated upon. Extensive violation of the closure
 

regulations has been documented over the years.
 

It is important; to remember that fishery closure is based
 

solely on exceedence of the 2 ppm FDA level. A comparison of
 

PCB biota Levels in New Bedford to those reported in Quincy Bay
 

highlights inconsistent treatment: that has been adopted in New
 

Bedford. After EPA documented high Levels in lobster tomalley
 

in Quincy Bay, similar to or greater than those found in New
 

Bedford Harbor, the recommended action was immediate issuance
 

of a human health advisory regarding consumption, of lobster
 

8 /
 tomalley from Quincy Bay not a closure recommendation.1--'
 

The approach adopted in Quincy Bay illustrates the
 

appropriate institutional controls which EPA should recommend
 

until the remedial action will achieve compliance with FDA
 

8/ AV:x relies upon the information and data set forth in its
 
RFAs Nos. 819 through 844 concerning PCB contamination in
 
Quincy Bay. The joint defendants" October 16, 1989 comments
 
also point out another very significant inconsistency between
 
EPA's approach to New Bedford contrasted to Quincy Bay in EPA's
 
use of a lower cancer potency factor (2.6 mg/kg/day) in the
 
Qu incy B ay studie s.
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levels. An advisory such as that issued for Quincy Bay would
 

properly account for the fact: that most: PCBs (80%) are found in
 

the lobster tomalley, AVX RF.A 31,375. In fact, earlier in the
 

history of the closure, the Massachusetts Divison of Marine
 

Fisheries (DMF) recommended that the closure be lifted and an
 

advisory issued warning consumers not to eat lobster tomalley
 

because this advisory would, sufficiently minimize public health
 

risk, AVX RFA 31,376,
 

The general principles behind such, institutional controls
 

are that by advising fishermen and consumers about: a variety of
 

matters --- including which areas to avoid, fishing in on an
 

everyday basis, eating a wide variety of species, how to
 

prepare and cook food to reduce fat content, and. which portions
 

of the fish, not to eat: --- significant risk reductions can be
 

achieved. For example,, cooking alone can decrease PCS
 

concentrations in fish by 60 to 70 percent. See Attachment A
 

at .1.7, In the case of the New Bedford Harbor Super fund Site,
 

it. is obvious that an educational program designed to educate
 

consumers to refrain from eating lobster tomalley would provide
 

the critical, information necessary to reduce any public health
 

risk that may exist and should be equally (if not more)
 

effective than the closure in accomplishing that goal.
 

The Commonwealth of Massachusetts has previously issued
 

such advisories with respect, to concern over PCB levels in blue
 

fish. Among other things, these specifically directed
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consumers to avoid eating the darker meat because it is oilier:
 

and therefore more likely to accumulate PCBs and advised
 

pregnant or lactating women to avoid consumption altogether.
 

At no point, did DMF close New Bedford Harbor to the taking of
 

bluefish.
 

A. similar approach was adopted, by the State of New Jersey
 

as a result of PCB pollution in the Hudson. River, In 1983 the
 

New Jersey Department of Environmental Protection, adopted
 

N.J.A..C. 7:15-18A, Fisheries Closures and. Advisories for
 

Striped Bass,, American Eel, Bluefish, White Perch and White
 

Catfish taken from the Northeast Region of the State. The
 

closures applies only to two species - .American. Eel and
 

Striped Bass -—- taken, from specified areas. In other
 

geographical areas, consumers were advised to "limit
 

consumption" of those two species, Only advisories were issued
 

with respect to bluefish, white perch and white catfish. (The
 

text of the New Jersey regulations may be found in Attachment
 

F . 3 . )
 

The upcoming remedial decision, provides EPA and state
 

officials with a unique opportunity to reevaluate the necessity
 

for the fishery closure in light of planned cleanup efforts.
 

Based on a realistic assessment of the present biota sampling
 

data and the further reduced levels remediation will bring
 

about, AVX believes EPA and the appropriate state officials
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should conclude that the time has come to lift the fishery
 

9/
closure.--'
 

The Draft Baseline Ecological Risk Assessment: issued in
 

1990 is an unprecedented amalgam of mismatched scientific
 

assumptions designed to buttress the inconclusive results of
 

the earlier draft studies which have never been released to the
 

public.----'' The uncertainties inherent in the Ecological Risk
 

Assessment by virtue of the techniques chosen make it useless
 

as a predictive tool for the remedial decisions soon to be made
 

by EPA. This is especially true because no attempt, whatsoever
 

was made to take into account the effect of the ongoing Hot
 

Spot remediation.
 

9/ Although the EPA feasibility studies repeatedly note that
 
fish and lobster are or soon will be at or near the 2 pprri FDA
 
level, EPA has nonetheless stated, that a waiver of the FDA
 
limit may be needed. If considered necessary, AVX supports
 
such a waiver given present and likely biota levels and the
 
lack of risk therefrom,, even at the present: time.
 

!()/ Despite repeated requests, EPA has never released the
 
full text of the 1988 Draft Baseline Risk Assessment although
 
it has been discussed in professional papers and its
 
conclusions and results were presented to the Community Work
 
Group in 1988 (See Attachment F.9.) AVX continues to request
 
that this draft: be included in the Administrative Record
 
because the limited information concerning this draft suggests
 
that it: will show that at the time EBASCO could not
 
substantiate any conelusion of specific quant i fiab1e eco1ogica1
 
risk at the site. If this is true, EPA ought to consider the
 
draft in selecting the response action and it should be in the
 
record.
 

-15­



The idea that EPA may adopt at 10 ppnri TCL in Upper Buzzard
 

Bay based on the Baseline Ecological Risk Assessment is a.
 

matter for grave concern. Moreover, as is true with the
 

Battelle model, as well, the much-vaunted Baseline Ecological
 

Risk Assessment has never been used as originally intended to
 

evaluate the effects of comparative remedial action as a tool
 

in remedial decision making, nor can it be because the results
 

of the food chain model cannot be used directly in the
 

ecological risk assessment (Baseline Ecological Risk
 

Assessment, p. 2-18). It is surely the height of arbitrary and
 

capricious action to do a study that cannot: be used for its
 

intended purpose .
 

II.	 EPA'S PROPOSED SELECTION OF REMEDIAL ACTION IS
 
ARBITRARY AND (IIOJS~BECWJSE~THE~ EFFECT OF EPA 'S
 

In the case of New Bedford Harbor Super fund Site, the
 

linchpin, in EPA's arsenal of: evaluative tools was intended to
 

be the Battelle model. This multi-million dollar,, eight-year
 

effort: was expected to provide the definitive answer to every
 

question. Instead, it is a dismal failure. Far worse than the
 

agency's reckless undertaking of a project, that was
 

overdesigned and doomed to failure from the start, however, is
 

the selective way in which EPA uses the model results. On the
 

one hand, EPA lacks the fortitude to admit candidly that the
 

model is nothing but an expensive useless toy; rather, the
 

Agency insists that it can be used, as a tool in the comparative
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evaluation of remedial alternatives over a 10-year period,
 

FS-EST/H/BAY, 2-31, 2-43. On the other hand, in the SFS , EPA
 

proposes; to select a 10 ppm TCL, but ignores the results of the
 

model's comparative remedial action scenarios which show that
 

there is virtually no difference between the no action, 10 ppm,
 

and 50 ppm scenario in terms of biota responses and PCB water
 

column levels. FS-EST/H/BAY, ES-2, 2-27, 2-28. Such conduct
 

can only be considered arbitrary and capricious.— ://
 

EPA now proposes a TCL, of 10 ppm for the Upper Buzzards Bay
 

portion of the New Bedford Harbor Super fund Site, but the
 

claimed benefits of cleaning the upper bay to 10 ppm - .....•
 

reducing ecological exposure to PCB contaminated sediment,
 

reducing PCB water concentrations by reducing PCB sediment:
 

concentrations, and reducing PCB concentrations in biota by
 

reducing PCB migration from upper bay sediments - cannot, be
 

proven for two fundamental reasons.
 

The first fundamental problem is that EPA lacks any basis
 

to characterize baseline conditions. As already discussed,
 

ll/ As the comments above indicate,. AVX believes any reliance
 
on the Battelle Model is unwarranted. Nonetheless, because EPA
 
insists upon using the model for comparative analysis of
 
remedial action scenarios, AVX's comments frequently point out
 
that EPA's proposed remediation is inconsistent with the course
 
of action the model results suggest would be appropriate,
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EPA's characterization of ecological risk cannot withstand
 

scrutiny, The Baseline Ecological Risk. Assessment is
 

scientifically unreliable and EP.A has generated no other site
 

specific ecotoxicity data to justify its broad qualitative
 

conclusion of incremental benefit. Problems with EPA's
 

evaluation of human health risks have also been discussed above,
 

Most surprisingly, EPA, has fallen down on one of the most
 

basic tasks in the Superfund process • collection of
 

sufficient field data to full charactersize the nature and
 

extent of site contamination. Because of QA/QC deficiencies in
 

other data, EPA has relied upon only two data sets for site
 

characterization - the Battelle Sampling Program and the
 

NUS/GZA Grid Sampling Program. These are simply inadequate to
 

permit: EPA to make reasonable judgments about choosing further
 

remedial action in the upper bay.
 

EPA's failure to properly characterize this site is a
 

fundamental violation of requirements for a proper remedial
 

investigation. The NCP provides that:
 

The purpose of the remedial investigation
 
(RI) is to collect data necessary to
 
adequately characterize the site for the
 
purpose of developing and evaluating
 
effec t ive r emed i a i aiterna t i ves .
 

55 Fed. Reg. 46, 8847 (1990). The following excerpt: from EPA's
 

guidance for conducting remedial investigations drives home the
 

point:
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In genera 1, the RI/FS must obtain data, to
 
define source areas; of contamination . . .
 
to the extent: necessary to:
 

0
 Determine whether, or what extent, a
 
threat: to human health or the
 
envireminent exists
 

0
 Develop and evaluation remedial
 
alternatives (including the no-action
 
alternative)
 

The possible uses of the data include the
 
£o11 owi ng:
 

0 Mori i t o r i ng dur i ng i mp 1 ement a t i on
 

0 Health and safety planning
 

Risk assessment
 

Determining the PRP
 

Interim Final Guidance for Conduct ing remedial investigations
 

and Feasibility Studies under CERCL.A, OSWER Directive 9355,3-01
 

(October 1988) at 2-LO (emphasis added). Site Characterization
 

- ..... that is, the collection of data necessary to fully delineate
 

the nature and. extent of the contamination, including the
 

horizontal and vertical extent of the contamination. - ...... is a
 

critical ingredient of any remedial investigation. See
 

Guidance,, Chapter 3, p. 3-1 et seg. , particularly § 3,4.1,3.
 

Where is the remedial investigation for Upper Buzzards
 

Bay? Despite the bulk of the Administrative Record dating bach:
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to 1.982,, EPA relies on. only two limited data. sets. In the
 

technical comments that follow, AVX has analysed this point
 

even further, but if there is any question that the sampling
 

database is woefully inadequate, it can be quickly resolved by
 

realizing that: each and ever remedial alternative considered
 

for Upper Buzzards Bay includes an extensive, complex predesign
 

sampling plan (over 350 samples) as a component:, This is not a
 

case of "new information" or "unknown conditions" - • EPA is
 

fully aware of PCS contamination in Upper Buzzards Bay but it
 

has simply failed to do its homework. EPA has put the can-


before the horse by selecting a remedial action, and only then
 

doing the site characterization necessary to see where
 

remediation should take place and what it will accomplish.
 

The obvious deficiencies in this data have been noted time
 

and time again by EPA's own. contractors, as demonstrated by the
 

following:
 

With respect to the deficiencies in characterization
 
of: the contamination of Upper Buzzards Bay EPA said
 
"[I]t is important to note that: efforts to accurately
 
evaluate the extent of PCS contamination in the Upper
 
Bay are constr ained by 1 imi t at icms in the spat i. a 1
 
extent: of the underlying sampling programs and
 
associated data sets." SFS, 2-9.
 

0
 EPA review of the Trustees' effectiveness evaluation
 
ends as follows: "It should be noted that:
 
uncertainties in the estimated total acreage of Upper
 
Bay sediments exceeding 10 ppm PCBs combined with
 
uncertainties in the actual PCS concentrations within
 
these areas could, significantly affect: model
 
results." SFS, 4-26
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In fact, EPA. could, not even complete a sensitivity analysis
 

to evaluate the potential effect of the uncertainties
 

associated with the remedial sediment volumes "due to the
 

potential magnitude of the sediment uncertainties." SFS,
 

6-63. Even the Coastal Zone Management office of the
 

Commonwealth of Massachusetts, in comments filed with EPA on
 

March. 29, 1992, stated, that "[T]he lack of data which has
 

undergone qua1ity assurance review suggests that additiona1
 

studies should be conducted prior to making decisions
 

concerning remedial actions." CZM's approval of the 10 ppm
 

TCL in the Bay was only tentative; "Given, the limited data
 

set," all that CZM can conclude is that the remedial action
 

outlined in the Addendum Proposed Plan "may" help. CZM closes
 

its comments by urging EPA to do more studies before the
 

cleanup because otherwise the cost benefit ratios may be
 

c onip1 ete1y mi seva 1 u at ed.
 

NOAA itself, the major proponent of a more stringent: TCL
 

for the bay, acknowledged that "the major source of uncertainty
 

associated with this application of the relative exposure model
 

is concern over the inadequacy of the data base," (NOAA,
 

p. 7). Strikingly, NOAA's effectiveness evaluation contains
 

the fo11owi ng three c onelusi ons:
 

"Additional investigations into the magnitude and
 
extent of TCB sediment contamination and the
 
Gutter Harbor could significantly alter the
 
findings of the relative exposure model, and
 
either reduce the effectiveness of the 10 ppm
 
TCL, or enhance it."
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"The large amount of uncertainty resulting from a
 
limited amount: of information available on the
 
present spacial distribution of sediment TCB
 
contamination Upper Buzzards Bay make any
 
conclusions speculative."
 

"Without additional data to adequately define the
 
areas of elevated concentrations and. the residual
 
contamination in background areas,, a technical
 
evaluation of the effectiveness of remediation
 
and reducing PCB concentrations and biota is
 
uncertain."
 

NOAA's last comment leads inevitably to the second major
 

problem EPA has in trying to convince the public that there is
 

good reason to resort to a 10 ppiti TCL: without: an adequate
 

ability to characterize baseline conditions, there is no way to
 

judge the effectiveness of any selected remedial alternative.
 

It is obvious that the EPA. goal underlying the 10 ppro TCL
 

cannot be simply to meet certain ARARs because accomplishment
 

of that goal is already in sight. The Supplemental Feasibility
 

Study acknowledges that surface water concentrations in the
 

upper bay are already virtually in compliance with the PCB AWQC
 

except for a s_inc[].e data point below the hurricane dike which
 

will be remediated under the 50 ppni TCL, SFS, pp. 6-10. The
 

Battelle model also projects that surface 'water will soon meet
 

AWQC levels even without any remediation. Battelle has further
 

concluded that only lobster presently exceeds the FDA two ppm
 

limit and. that after a 50 ppm remediation, levels in lobster
 

will drop to near or below 2 ppm (SFS, Page 6-11). Indeed,,
 

Battelle has concluded that remediation to 10 ppm will have
 

virtually no impact different than the proposed 50 ppm clean-up
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for the lower bar hot: estuary in limited areas of the Bay.
 

(SFS, Page 6-37) .
 

It is clear, then, that what EPA really seeks to achieve
 

with its 10 ppra TCL for the bay is some degree of unspecified
 

incremental improvement beyond achievement of .AWQC and FDA
 

levels. The following quotes are but a sample of what has been
 

said about: EPA ' s uncerta inty and in ab i. 1 i t y to eva luate a nd
 

judge the impact and effectiveness of the selected remedial
 

alternative in meeting that goal.
 

0 The strongest statement EPA can make about: Upper:
 
Buzzards Bay .as the source of PCB contain in at. ion is
 
that "some but: p_p_tenti«Qly not all of the sediment: PCB
 
contamination in Upper Buzzards Bay can be attributed
 
to transport and deposition from the more highly
 
contaminated sediments of the Estuary and Lower
 
Ha rbor ." SFS , ES--1 ( empha s i s add eel ) '.
 

Although EPA claims that the 10 ppm TCL in Upper
 
Buzzards Bay will result in a reduction of PCB levels
 
in biota, the magnitude of the benefits to marine
 
b i o t a a r e ' ' s_om^wjiajt_u^icer_taln . ' ' SFS, E S - 3 ( emph a s i s
 
added ) .
 

0 Although improvements in PCB residue levels in biota
 
is the claimed justification for the more stringent:
 
bay TCL, EPA says "[i]t is difficult to draw
 
conclusions on the relative bioavailability of the
 
sediment bound PCB in the Hay based on the current PCB
 
and. TOG data sets alone. This is because of the
 
spatial limitations of the PCB data set, and the lack
 
of TOG measurements that directly correspond, with the
 
PCB measurements." SFS, p. 2-11.
 

0
 "Remediation of Upper Bay sediments to a 10 ppm action
 
level for PCBs may reduce PCB concentrations in biota
 
. . . . However,, due to the complexity of PCB
 
c on t am i na t ed s ed iment -b i. o t a i n t e r ac t i o n s, cp_ns_ide£ab_le
 

SFS,
 
pp. 4-23", 24 (emphasis added) ,
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"In the absence of remediation of: sediments to a
 
10 ppm action level, estimates from the Battelle Model
 
indicate the PCB levels in certain biota, in the Upper
 
Bay may gradually drop below the 2 ppm PCB limit
 
es t ab .1. is h ed by FDA . _ _ _ _ _ _ i _ _ _
 

_ _ _ ^ .
 
SFS, 4-24 (emphasis added)
 

As to ecological risk, the SFS can make only this
 
joinative conclusion: "A 10 ppm action level rn_ay
 
therefore result in greater protect Lon for aquatic
 
biota in the Upper Bay, ' I_d . (emphasis added).
 

As to the results of the Trustees [sic] effectiveness
 
e va1 nation which forms the basis of the 1.0 ppm TCL
 
decision, EPA says this: "The results of the
 
t: ru s t e e s ' mo d e 1 i. ng e f f o r t s s ug g e s t t: h a t r erne d i a t i o n o f
 
the Upper Bay areas , .. to a i.0 ppm action level luav
 
h§_y^_j>omewhat_JJjniLted_^ i n b i o t a
 
in the overall Upper Bay region, ' Even that is not a
 
sufficient: qualification because EPA goes on to say
 
that "[dlue to the sensitivity of the Trustees [sic]
 
model calculations to certain input assumptions, some
 
uncertainty j3ho;uJ.j:MDe__ĵ 
 

_ _ _ _ SFS , 4 -- 2 6 ( emph a s i s
 
added) , (These factors include extent of biota
 
exposure,, how PCBs from sediments get into biota, and
 
how much PC.B contamination there is greater than
 
10 ppm . I_d . )
 

"While the average sediment PCB concentration for the
 
Upper Bay as a whole (i.e., 1 to 2 ppm) may be close
 
to the recommended 1 ppm sediment TCL for protection
 
of aquatic species, the potential impact of lowering
 
the localized areas of sediment: contamination from
 
50 ppm to 10 ppm L_s_d^iJJ^u_lt_^_guajitLiLfY . . , ,
 
Intuitively, reducing PCB concentrations to 10 ppm in
 
the localized areas contamination should have positive
 
effects on marine biota." Id. (emphasis added),
 

The NCP does not authorize EPA to rely on "intuition"
 

instead of science. The bottom line is that although EPA says
 

that the additional cleanup in the upper bay will provide
 

incremental benefits in reducing ecological exposure and
 

reducing residual tissue levels, EPA is utterly unable to
 

quantify the degree of improvement, relying instead on
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"intuition." The claimed incremental benefit is a purely
 

speculative one ,
 

To persist in adopting a 10 ppm TCL on the present record
 

is not only a violation of statutory and regulatory
 

requirements, but it is also wholly inconsistent with the
 

approach EPA has previously adopted at this site. When it came
 

time to consider the Hot Spot, EPA would not wait for further
 

studies because, it claimed, division of the site into distinct
 

operable units was wholly appropriate. However:, now that EPA
 

faces extensive sampling deficiencies in Upper Buzzards Bay due
 

to data quality problems with hundreds of sample points
 

collected earlier,, EPA refuses to halt its headlong impetus for
 

remedial action, by once again employing the operable unit
 

concept as a tool.
 

The NCP defines an "operable unit" as follows:
 

means a discrete action that
 
comprises an incremental step toward
 
comprehensively addressing site problems . .
 
. . The cleanup of a site can be divided
 
into a number of operable units depending on
 
the complexity of the problems associated
 
with the site. Operable units may address
 
geographical portions of a site. . . or may
 
consist of any set of actions performed over
 
time or any actions that are concurrent but
 
located in different parts of a site.
 

55 Fed. Reg. 8817 (1990). See also NCP §§ 300.430(A)(l)(ii)(A)
 

and (B), Id. at 8846.
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A review of the Supplemental Feasibility Study suggests
 

that for all practical purposes, EPA is evaluating bay
 

remediation distinct and. apart: from the rest of the site. It
 

is absolutely striking that in Section 6.0 of the SFS , the
 

Detailed Analysis Of Remedial Action Alternatives,, the analysis
 

of a. minimal no action, scenario for the upper Buzzards Bay
 

assumes a 50 pprn cleanup in the Estuary and Lower Harbor, as
 

outlined in the FS-EST/H/BAY. For all practical purposes,
 

then, Upper Buzzards Bay already is being treated as a
 

separable operable unit but for inexplicable reasons, EPA
 

refuses to acknowledge this explicitly.
 

EPA's handling of operable units at this site -•- compare
 

its severance of the Hot Spot into a separate operable unit
 

when it was convenient to do so because the Battelle model and
 

ecological risk assessments were delayed,, with its refusal to
 

take the same action with respect to Upper Buzzards Bay when
 

sampling problems make it clear that site characterization is
 

grossly inadequate ...... can only be said to be arbitrary and
 

capricious.
 

I 1 1•
 

Compliance with federal, and state law and regulations
 

deemed applicable or relevant and appropriate (called "ARARs")
 

is mandated by CE.RCLA and the NCP and is customarily evaluated
 

as one of the nine Super fund criteria established by EPA
 

policy. Compliance with ARARs is mentioned further in the
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technical comments that follow, but there are a few critical
 

issues related to the ARARs evaluation which should be
 

emphasized, here.
 

A.	 EPA Has Repeatedly, And Mistakenly, I dent if Led
 
AJL_ArL^ ____________
 

In connection with its authorities under the Massachusetts
 

Clean Waters Act: (M.G.I.,. Chapter 21, Sections 26 et s_eg.), the
 

Division of Water Pollution Control of the Department: of
 

Environmental Protection ( DWPC) has promulgated the
 

Massachusetts Surface Water Quality Standards (SWQSs) (314 CMR
 

4,00). These standards are used by DWPC in regulating
 

discharges of pollutants to surface waters, DWPC is charged.
 

with limiting or prohibiting such discharges "to insure that
 

the water quality standards of the receiving waters will be
 

maintained or attained." (314 CMR 4,02(1)), Specific water
 

quality criteria for defined classes of surface waters are set
 

out in 314 CMR 4.03(4) .
 

Federal water quality criteria also have been published by
 

EPA. pursuant: to Selection 304(a) of the Clean Water Act (33
 

U.S.C. Section 1314(a)). Of particular relevance to the New
 

Bedford Harbor site is EPA's "Ambient Water Quality Criteria
 

for Polychlorinated Biphenyls" (EPA Doc. No. 440/5-80-068,
 

October 1980). This document sets criteria for chronic and
 

acute exposure of saltwater aquatic life to PCBs (0,030 ug/1
 

and 10 ug/1, respectively), but EPA has repeatedly acknowledged
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that the PCS AW'QC is focused, on determining a safe PCB residual
 
1 ? f
level for human consumption, not aquatic toxic ity,-----' The
 

AWQC for PCBs "is a scientific entity, based solely on data and
 

scientific judgment:;" it: is not: a water quality standard "and
 

in itself has no regulatory effect" (EPA, 1980),
 

The DWPC Surface Water Quality Standards make specific
 

reference to federal AWQCs, In Section 4.03(2) of those
 

regulations, it is provided that: DWPC "will use EPA criteria
 

established pursuant to Section 304(a)(l) of [the Clean Water
 

Act] in establishing case-by-case discharge limits for
 

pollutants not specifically listed in these standards but
 

included under the heading 'Other Constituents' in 314 CMR
 

4,03(4),, for identifying bioassay application, factors and for
 

interpretations of narrative criteria." PCBs fall into the
 

category of "other constituents" under these regulations, and
 

thus, Federal AWQCs for PCBs are properly considered only "as
 

guidance" in the application of the SWQSs for establishing
 

po 11utant di schar g e 1 imitations .
 

12/ In 1989, AVX's RFAs also addressed some very fundamental
 
problems in relying on the PCB AWQC even, as a measure of "safe1
 

levels in biota from the human health perspective. The PCB
 
AWQC was published in 1980 and fails to take into account
 
extensive new scientific information, AVX specifically
 
incorporates herein and relies upon, its 1989 RFAs concerning
 
the AWQC, including without limitation, RFAs 30,000-30,035,"as
 
part of these comments.
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EPA has erroneously identified DWPC SWQSs as "applicable"
 

to the remedy within the meaning of Section I21(d)(2)(A)(ii) of
 

CERCLA (42 U.S.C. Section 9621(d)(2)(A)(ii)) and erroneously
 

has stated that the DWPC regulations incorporate the Federal
 

AWQC for PCBs as a regulatory "standard" for Massachusetts
 

surface waters. As AVX has previously pointed out (Balsam
 

1989, S 5,2.2) Massachusetts Surface Water Quality Standards
 

are not legally "applicable" to the remedy since neither the
 

remedial action contemplated nor the circumstances at the site
 

"satisfy all of the jurisdictional prerequisites" of the
 

regulatory requirements that incorporate the SWQSs, such as the
 

discharge permit program of 314 CMR 3.10. See EPA Interim
 

Guidance on Compliance with Applicable or Relevant and
 

Appropriate Requirements (July 1987) at 2. Compare
 

Section 121(d)(2)(A) and. (d)(2)<B)(i) of CERCLA (42 U.S.C.
 

Section I21(d)<2>(A) AND (d)(2)(B)(i)) (referring to AWQCs as
 

potentially "relevant: and appropriate"). Rather, as most
 

recently stated in the SFS, Massachusetts Surface Water Quality
 

Standards are no more than a "regulation [which] sets standards
 

for maximum levels of contaminants that: can be discharged to
 

the surface waters of the Commonwealth." SFS at 6-1.1.
 

Further, to interpret: the DWPC regulations as elevating
 

AWQCs to the status of regulatory standards not only is
 

inconsistent with the express language of the regulations
 

referring to AWQCs "as guidance," but also with the mandate of
 

the regulations that "[i]n. interpreting and applying the
 

...')' C)...
 



minimum criteria in 314 CMR 4,03(4), [DWPC] shall consider
 

local conditions including . . . temperature, weather, flow and
 

physical and. chemical characteristics " (314 CMR
 

4.02(1)). Given the comprehensive studies of this site
 

undertaken by EPA and potentially responsible party (PRP)
 

consultants, analysis of the surface water quality impacts of
 

any remedial scheme without reference to other site
 

characteristics clearly would be imprudent.
 

Thus AWQCs are not properly considered fixed and invariable
 

"ARARs" for this site. Even if viewed as a guidance which
 

should be considered, however, consideration, of AWQCs does not
 

raise questions concerning the overall protectiveness of the
 

January 1992 proposed remedy because under either the 50 ppm
 

cleanup scenario proffered by AVX in 1989 or EPA.'s 50 ppm
 

scenario, AWQC compliance will be achieved. The proposed LO
 

ppm Bay cleanup does nothing that will not be accomplished by a
 

50 ppm cleanup.
 

B.	 The Impact of Dredging and CDF Construction Has Not
 
Be^n_Prpp_ej_ly_Evaluated_.
 

Both the FS-EST/H/BAY and. the SFS identify §404 of the
 

Clean Water Act and a host of other federal and state wetlands
 

laws,, regulations and Executive Orders as location-specific
 

ARARs. By letter of November 1, 1990 from Helen Waldorf to
 

Mary Sanderson, the Commonwealth of Massachusetts emphasizecl
 

this point as did Mr. John Darwin, one of the commentators at:
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the March 5, 1992 public hearing. Mr. Darwin is a member of
 

the Fairhaven Conservation Commission and he expressed grave
 

concern that EPA. was not complying with Massachusetts wetlands
 

laws.
 

Mr, Darwin's concerns are well-founded, because it is
 

painfully clear that the impact of EPA's intrusive dredging/CDF
 

remedies on healthy productive wetlands has not been addressed
 

in compliance with ARARs . A common feature of wetlands
 

regulations is a mitigation requirement but EPA's feasibility
 

studies are devoid of any_ discussion of proposed mitigation.
 

Moreover, EPA has failed even to quantify future potential loss
 

due to erosion and slumping of wetlands, As the technical
 

comments below comparing capping and dredging make clear, EPA,
 

fails to present fully, and to take into account, the extreme
 

adverse environmental impact its proposed remediation will have
 

on highly protected, healthy and productive wetlands.
 

NotARARS.
 

Sediment Quality Criteria ("SQC") are not federal criteria
 

which are applicable, relevant: and appropriate, or even "to be
 

considered" in ARARS guidance. As explained below in AVX's
 

comments on. the Baseline Ecological Risk Assessment, there are
 

many sound reasons why the concept of equilibrium partitioning
 

(which is the basis for SQCs) is fraught with difficulty when
 

applied to real world situations. These concerns are further
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.amplified in comments submitted to EPA by the Chemical
 

Manufacturers Association, the Utilities Sol id Waste Activities
 

G r oup , and the N a t i o n a 1 E1 ectri c a 1 Ma n u f a ctur e r s A s soci a tion
 

dated March 2, 1992, which are submitted as pact of AVX's
 

comments (see Attachment F.L .). It is unclear, therefore, why
 

EPA refers to various interim SQCs in the two feasibility
 

studies and supporting documents.
 

As part of these comments on EPA's further proposed
 

remediation, for New Bedford Harbor, AVX expressly relies on the
 

technical data and. arguments previously made in comments
 

submitted by AVX and the joint defendants over the course of
 

these long administrative proceedings, AVX understands that
 

all comments previously submitted by AVX and the joint
 

defendants are part of the present record.
 

RFAs .
 

In addition, AVX is also submitting a substantial number of
 

its extensive and detailed Requests for Admissions (RFAs),
 

prepared and served on the United States and the Commonwealth
 

of Massachusetts in June, 1990 as part of these comments, EPA
 

has categorically stated, that none of the RFAs should be
 

considered part of the Administrative Record. Before
 

explaining why the RFAs selected and included in Attachment E
 



are an integral part of AVX's comments, it should be explained
 

exactly what "RFAs" are.
 

During the course of the related litigation which AVX has
 

now settled with United States and the Commonwealth of
 

Massachusetts, the United District Court (Young, J.) issued, an
 

order requiring that each party set forth, in the form of a
 

request for admission, each and every fact and opinion,
 

including expert: facts and opinions, which it intended to rely
 

upon at any trial in that action.
 

AVX filed and served its RFAs in June, 1.990 in connection
 

with the upcoming trial scheduled for September, 1990, This
 

trial implicated involving not only liability issues, but also
 

causation of natural resource injury. This latter topic
 

addressed issues which are largely coextensive with the issues
 

EPA is considering in connection with the selection of its
 

remedies. To give just a few examples, AVX's RFAs explored
 

such questions as what the field sampling showed and whether it
 

was reliable, what: is PCS fate and transport in the New Bedford.
 

Harbor system, is there natural capping, is there natural
 

biodegradation, are there PCI3 to.xi.cological impacts on fish and
 

birds,, and are wetlands impacted by PCBs. The RFAs also
 

contained AVX's detailed critique of numerous studies upon
 

which EPA relied as proof of natural resource injury and upon
 

which EPA relies today as the basis for remedial decision-


making. In addition, AVX RFAs introduced new data and studies,
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such as studies by Dr. Louis Thibodeaux following up on his
 

1989 work: on PCS fate and transport, as well as additional
 

research and sampling used by AVX's experts own experts on
 

biod eg racial: ion.
 

As all parties to the litigation are aware, compliance with
 

court orders to file RFAs required a tremendous amount of time
 

and money, It is extremely unfair to AVX Corporation to
 

exclude this information. In effect, the government's refusal
 

to consider the technical data contained in the RFAs in that
 

format effectively places on AVX an unnecessary and
 

inappropriate burden to rewrite and reformulate technical data
 

that the government: well understands. There is no question
 

that the government is very familiar with the technical
 

information, contained in the AVX 1990 RFAs as they were
 

requited to respond and reply to them. In addition, expert
 

depositions of both, the government and AVX experts had
 

commenced prior to the time settlement was reached in Late
 

August: of 1990. Government: experts, therefore, were prepared
 

to address AVX's theories in response to cross examination and.
 

likewise, the government was prepared to cross examine AVX's
 

experts. Although the occasional RFA may be framed in an
 

argumentative format which the government may deem
 

inappropriate to respond to as a comment, the government: will
 

have little trouble discerning the points of information which
 

AVX is trying to convey through its RFAs.
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The government has given two principal reasons for its
 

categorical rejection of AVX's RFAs for inclusion in the
 

administration, record. First, EPA. says that the AVX RFAs do
 

not "form a basis for the selection of a response action."
 

July 9, 1992 letter from Assistant Regional Council, Mark Lowe
 

to Mary Ryan. That the government: did not rely on the AVX RFAs
 

is not the point. Rather, AVX believes that: the facts and
 

opinions set forth in the RFAs in Attachment: E contain.
 

information which EPA ought to take into account. They are
 

part of AVX comments which the government: is required to
 

consider and to which the government is required to respond.
 

It is no more burdensome for the government to treat the RFAs
 

as part of these comments than it has been for AVX and the
 

public to treat: the hodge-podge of studies the government has
 

churned out since 1982 as constituting a "remedial
 

investigat ion r epo rt. ''
 

Second, the government says that the key issue in the 1990
 

scheduled trial was liability. This ignores the significant
 

role causation of natural resource injury played in the trial
 

preparation. The AVX RFAs do contain extensive information
 

relevant to the selection of response action and AVX has been
 

selective in its inclusion, of RFAs to insure that only those
 

RFAs addressed to expert: technical issues that are also at
 

issue in selection of remedial action are being resubmitted as
 

comments. In the summary below of RFA topics,, AVX points out
 

the obvious connection between the topics covered and the
 

remedial action decisions currently under consideration by EPA.
 

""O .1)""
 



AVX's right to comment: is one of the public participation
 

requirements found in CERCLA, § 113(k)( 2) (13) (i.i) „ 42 U.S.C.
 

§ 9613(k)(2)(B)(i i). In add it i on, in th is case Judge Young
 

expressly stated that, his decision on the scope and standard of
 

review was based on the assumption that EPA would work with the
 

defendants to develop a full administrative record that would
 

adequately address all of the defendants' concerns. If EPA
 

chooses to ignore the information set forth in the attached
 

RFAs, it will violate AVX's statutory rights and AVX reserves
 

its right to seek redress at any appropriate time.—'
 

What follows is a summary of the technical issues covered
 

by the RFAs included in Attachment E (though some of the RFAs
 

included in the separate RFA attachment are described elsewhere
 

in these comments), RFA attachments referenced in these
 

selected RFAs are not included in Attachment E but are being
 

separately submitted today as part of these comments; backup
 

quality assurance/quality control ("QA/QC") documentation
 

(including chromatograrns) was previously produced to the
 

government and is identified in the RFAs by the document
 

c ontro1 (Bates) number.
 

1 • Volume_ I, __.Fa.cl:s.. The only RFAs from this volume which
 
are included in Attachment E are RFAs 7194 to 7212, These
 
concern Hurricane Carol of 1954, which AVX experts believe
 

13/ AVX also specifically relies upon the arguments made in
 
the joint defendants' October 16, 1989 comments about the
 
Administrative Record. See pp. 1-34 to 1-37.
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played a significant role in the fate and transport of PCBs
 
in the upper Acushnet River estuary, The 1954 hurricane
 
impacts also provide an excellent example of storm impacts
 
on the hydro dynamic regime in New Bedford Harbor.il/
 

2 • Volume__II_,_JExp_ert_s . This volume provides curriculum
 
vitae to establish the credentials of AVX's expert
 
consultants who contributed to the technical RFAs or who
 
performed field work or laboratory analysis. It is
 
appropriate to include such information in the record to
 
assist the reviewer in. determining the weight to be
 
accorded AVX's comments.!.'!!./ Volume II RFAs also briefly
 
outline the substance of each expert's contribution to the
 
expert RFAs.
 

3 • V L u m I S a m H j i n A T l s s_ _ _ _ _ _ . Th.ese RFAs rev iew 
an extensive amount of the sampling data that the EPA has 
generated as part: of: the administrative proceedings since 
i.982. In one way or another, all. of the sampling data has
 
played a part in the remedial decisions taken to date and
 
in the remedial decisions presently under consideration for
 
the Estuary, Lower Harbor and Bay, In. addition to
 
critiquing specific sampling programs such as the NUS/GZA1)
 
Grid Sampling Program, the RFAs review data included in
 
substantive reports such as the flux data relied upon, by
 
Alan Teetor in one of the government's key transport
 
studies (cited in the FS-EST/H/BAY) or the sampling data.
 
relied upon by Russell Bellmer in one of the principal
 
wetlands evaluation reports relied upon by the government
 
in the s ame f eas ib i1i ty study.
 

Some of the data critiqued by AVX in the sampling and
 
Analysis RFAs includes data collected prior to 1986.
 
Although EPA has finally acknowledged the deficiencies that
 
AVX and the other defendants have pointed out for many
 
years (SFS, pp. 2-5, 6; Addendum [Proposed Plan, p. 5,
 
note 3), nonetheless, it is still important to be certain
 
that a full critique of the data is in the record because
 
key studies •— the Battelle model, the Baseline Ecological
 
Risk Assessment, and even, the human health risk assessment:
 
•— are all based on the now-rejected sampling data, as is
 

•LI/ AVX's evaluation of Hurricane Carol was also described at
 
length in expert affidavits filed in related insurance
 
proceedings. Because of the significance of Hurricane Carol
 
these affidavits are also included in the record (Attachment
 
F.5 . ) .
 

1_5/ For this reason, updated resumes for contributors to
 
these 1992 comments are included in Attachment G.
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the Hot Spot ROD and the FS--EST/H/BAY. As an assistance to
 
the reader, a succinct summary of AVX's critique of the
 
government sampling has been inserted, into the RFA
 
attachment proceedings the RFAs taken from Volume III.
 

The RFAs also provide the necessary background
 
information for EPA to also review the validity of sampling
 
data which AVX has collected and seeks to introduce into
 
the record, Finally, the RFAs detail some of the sampling
 
data with respect; to metals and PAI-Is.
 

4 • Volum^_IV_,__|^t^_ajTd_Trajis_p_ojc^. These RFAs contain
 
evidence AVX intended to use at trial on the critical issue
 
of transport and migration of sediments and contaminants at
 
New Bedford Harbor. This is the subject of § 2.4 of the
 
FS-EST/H/BAY. This evidence is equally relevant to the
 
correctness of many of the conclusions drawn in the
 
FS-EST/H/BAY,, the SFS, and the numerous underlying studies.
 

The following are examples of the issues addressed by
 
the Fate and Transport: the RFAs which are relevant to
 
t oday' s i: erried i a 1 dec is i. ons .
 

0 In numerous studies EPA has calculated PCB flux from
 
the upper estuary as the basis for the baseline no action
 
scenario. AVX's RFAs detail extensive evidence to prove
 
EPA's estimates or measurements are wrong,
 

0 AVX conducted its own study of PCB flux from the upper
 
estuary, which included collection of field data, This
 
report and the underlying data are presented in the RFAs.
 
(To avoid duplication, RFAs which did no more than
 
recapitulate reports are not offered as part of these
 
comments, though the underlying report is submitted
 
herewith. Thus, the ASA transport: study report is offered,.
 
but the RFAs presenting that report are not.)
 

0 EPA says natural capping is not a significant:
 
transport process and that it: will have little or no effect
 
in stopping PCB transport. .AVX's evidence to the contrary
 
is set forth in its RFAs.
 

0 Further evidence concerning capping as a remediation,
 
technology is presented, including a report on a
 
bench-scale simulation of capping effectiveness and more
 
thin-1ayer samp1ing.
 

0 In connection with the pilot dredging study, various
 
government agenci es co11ected extensive samp1i ng
 
information and performed a variety of toxicity testing,
 
Among these were in sjj::u aquatic toxicity studies or mussel
 
physiological studies conducted in conjunction with the
 
Pilot Dredging Monitoring Study (Appendix VII and. VIII to
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the Decision Criteria for Pilot Dredging and Disposal Study
 
dated April 25, 1988), which showed no toxic effects on
 
biota exposed to harbor water;:; and sediment. These
 
conclusions are described in the RFAs . AVX also used data
 
from the pilot dredging pi: eope rational monitoring program
 
to arrive at independent flux calculations; these
 
calculations are presented in the AVX RFAs.
 
0 AVX's review of the final report of a field study of
 
circulation and dispersion in New Bedford Harbor is
 
included.
 

5 • Y2^!^-^LL^^^lL^I^°^^i°^. . Although EPA has
 
c onsis tent ly rej ect ed i_n s_itu micr o.b ia1 dechlorin ati on
 
processes as significant to remedial decision making, AVX
 
has produced extensive evidence to the contrary not only in
 
its 1989 comments, but also in the attached RFAs. These
 
RFAs are limited to those which supplement the work
 
presented by AVX as part of its 1989 comments.
 

6 - VgJjjjne__VI_,_Ĵ umaji_J!̂  No RFAs on this subject
 
have been" "included Because "they" were based on reports
 
previously submitted to the Administrative Record; one
 
table (Table 2) which was specifically prepared for the
 
RFAs has been included in Attachment E.
 

7 • VoJjurae_Ĵ J_,_JSc_g_loĝ £â  . These RFAs contain
 
extensive information which" AvX"b"e"l ieves should be
 
considered by the agency. The topics covered include
 
background PCS concentrations , background on
 
hi.st:opat:fao logical conditions in New Bedford Harbor ,
 
information on benthic species composition of local New
 
England estuaries, information on population dynamics, and
 
information on bioaccumulation . This latter topic includes
 
extensive critiques of toxic ity testing upon which the
 
agency purports to rely in its study of the harbor, as well
 
as biota sampling and wetlands evaluations. Finally, this
 
section also includes AVX's evidence responding to EPA's
 
contention that there have been toxic effects on birds as a
 
result: of the PCS contamination of New Bedford Harbor.
 

8 • Vp_lume_yrj[lJ!_j£â uĵ ^ • AVX ha s
 
included ail the RFAs and attachments concerning natural
 
resource injury ( including baseline conditions showing
 
injury from contaminants other than PCBs) only because a
 
review of the EPA decision documents indicate that EPA. is
 
taking into account: natural resource injury as a basis for
 
its remedial action objective of improving perceived
 
ecological risks in the harbor. The Baseline Ecological
 
Risk Assessment defines ecological risk to include "the
 
resource value of any species being reduced as a result of
 
contaminant body burdens ." That risk, in addition to
 
direct risk to the ecological receptor, has been considered
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in the baseline ecological risk assessment. Baseline
 
Ecological Risk Assessment, p. 1-6, As the authors later
 
state, " [a]nth.r opogenic effects can alter the resource
 
value of the harbor (i.e., recreational, food and
 
asthetics". Id. at: 4::::3"27 The FS-EST/H/BAY also indicates
 
that the NOAA's Damage Assessment Report: provided
 
information used in the baseline public health risk.
 
assessment , FS-EST/H/BAY, 3-3.
 

9 • YCLkyiMLJ-2̂  • No RFAs i- r om
 
this volume have been included because the underlying
 
reports are already part: of the Administrative Record.
 
However,, certain, of the Volume IX attachments were not
 
pr evi ous1y submit ted (Q. IX . 0 0 12, 1 3, 14, 1 5 and 1 7 )a nd are
 
included in these comments to support AVX's earlier
 
presentation.
 

10-13. Volume_ ..X;;-X;LLI • RFAs included from these volumes
 
concern the PCB AWQC and the history of the fishery
 
closure. Their relevance to these comments is explained
 
elsewhere.
 

14 • Volum^_jnvJ__Other_Sourc_es . No RFAs from this volume
 
ha ve b e en i nc 1 ud ed .
 

AVX has requested the inclusion in the Administrative
 

Record of all QA/QC data. See correspondence between EPA
 

Project Manager Gayle Carman and Mary Ryan, dated June 29, 1992
 

and July 8, 1992, Attachment F.2. Experience has shown that in
 

order to determine the validity of data of the type requested,
 

it is imperative to review al_l of the backup documentation,
 

including such items as control and quality assurance
 

documentation, chain, of custody forms, laboratory calibration
 

information, and chromatograms.
 

Despite years of controversy over sampling validity, and
 

M'CP regulations which specifically list QA/QC data as the type
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of information usually to be included in the Administrative
 

Record (NCP § 300.810(a)(1), 55 Fed. Reg, 3860 (1990), EPA
 

continues to rely upon summary data reports even though it does
 

not have any basis whatsoever for judging the validity of that
 

infor mat ion. This is the antithesi s of go od s ci ence. A si mp1e
 

summary of sampling results, such as that set forth in Appendix
 

A to Volume I of the FS-EST/H/BAY, is useless without further
 

data. For example, the United States Coast Guard sampling
 

referenced in the FS-EST/H/BAY was rejected by the court: as
 

unsuitable for use in trial as evidence. See Transcript of
 

Pretrial Conference, February 7, 1990, pp. 58-60,
 

Attachment F.7. The underlying QA/QC data, as well as a
 

summary report,, must be included in the record with respect to
 

all sampling data.
 

The_Srte_F_il.e.
 

Not all documents created or obtained by the government
 

concerning the New Bedford Harbor supecfund site are contained
 

in the Administrative Record. Rather, EPA has excluded from
 

the Administrative Record certain materials which it has
 

instead segregated into what is known as the "Site File." EPA
 

has declined to permit AVX to obtain access to the Site File.
 

Such action on the part of EPA is arbitrary and capricious for
 

two reasons, First, there is absolutely no question that in
 

response to FOI Request No. l-FOI-769-89 made by the AVX and
 

the other joint defendants in 1989, EPA. permitted AVX access to
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the Site File. See attached 1989 correspondence between
 

Assistant Regional Counsel, Charles C. Bering and Rebecca
 

Bryant, Esquire (Attachment F.2.). AVX had no reason to expect
 

in 1992 that EPA would reverse its previous policy; EPA is
 

aware of its inconsistent position but nonetheless still
 

refuses to allow AVX access.
 

If EPA is not required to make the Site File documents
 

available, it will be tantamount to permitting EPA, to use the
 

Site File to "hide" documents which are highly relevant to
 

EPA's selection of remedial action, but which show that EPA's
 

proce s s i s arb i t rary and cap t: i ci ous. F o r ex amp1 e, i.n 19 8 9 AVX
 

learned, of, and subsequently included in the Administrative
 

Record, a memorandum from Joseph Yustead, the project: manager
 

of NUS (the contractor who was in charge of the EPA RI/FS for a
 

number of years) that frankly disclosed his view that "the only
 

way that our study is worth anything would be if we can issue a
 

ROD that establishes that 'dredging' is the only alternative!"
 

It appears that after ten years of study Mr. Yustead's
 

obj e cti ve has bee n re a1i zed.
 

This example illustrates that, there is no way that AVX can
 

formulate meaningful requests for document fcom the Site File
 

-—- it is impossible to ask for a document which you do not know
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exists.—x Therefore, in 1989, AVX requested that the Site
 

File also be made part of the administrative record.
 

Certainly at the very least AVX should be given access to
 

the Site File so it can determine whether any of the documents
 

contained therein are in fact relevant to the EPA decision
 

making process. If EPA reconsiders its position on this issue,
 

AVX requests an additional period of 15 business days to submit
 

supplemental comments after access to the Site File is
 

granted. If EPA does not reconsider its position, AVX believes
 

that the burden, is on EPA to specify each document, or at least
 

each specific category of documents, which EPA claims to be
 

exempt with reference to the particular statutory exemption or
 

exemptions on which its claim is based and the specification of
 

the basis for the claim of exemption. See, e__._c[_._ , RCA_Glqba_l 

524 

F. Supp. 579 (1981). 

42666
 

iJ->/ A (-°Py of EPA's generic "Region I Super fund NPL and
 
Removal Site File Structure" is included as Attachment F.7, to
 
illustrate .the breadth, of subject matter covered by the Site
 
File and hence, the impossibility of framing a specific
 
request.
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I. RATTELLE HYDRODYNAMIC MODEL
 
AND
 

RYDROQUAL FOOD CHAIN MODEL
 



BATTELLE H YDEO DYNA M 1C M ODEL
 
AND HYDROQUAL FOOD CHAIN MODEL
 

By the use of the results of the Baltelle hydrodynamic model and Ihe Hydroqual 

food chain model lo form a basis for setting an action level at the New Bedford 

Harbor Superfund Site, the United Stales Environmental Protection Agency (EPA) 

has set a new standard for obfuscation and a nadir for misuse of laxpayer's 

money Over eight years have elapsed since EPA decided the appropriate way of 

developing a foundation for decision-making with regard to the New Bedford 

Harbor Superfund Site was to embark upon an ambitious and very expensive 

study which involved the collection and analysis of a variety of chemical, physical 

and biological data to serve as a d a t a base for developing, models of the estuanne 

and nearshore dynamics. These models were intended to serve as comprehensive 

tools to evaluate the system's response to a variety of cleanup scenarios (Battelle). 

This included prediction of PCB f l u x rates wi th in and from the estuary/harbor as 

well as prediction of the response by representatives of the food chain. 

The results of this effort and its application to Ihe does ion-making process at the 

New Bedford Harbor Super fund site would be amusing, indeed, if it were not for 

Ihe fact tha t , in spite of a number of deficiencies in the develop men t and 

implementation of the models, EPA has relied upon the results of Ihe modeling 

effort to make decisions that have serious and expensive ramifications. Not only 

did the effort lake f i v e years longer rhan promised and not only was it 

ridiculously expensive but it also contributed little more to our understanding of 

the problem or to our objective decision-making abilities than would have been 

accomplished in one day with a room hill of scientists and engineers using their 

experience and intuition. While EPA would have us believe otherwise, it is clear 

from Ihe results of the model (or should we say Lack of results) thai EPA's 

attempt at a Main ing their objectives in Otis modeling effort was a dismal failure. 



A useful beginning in understanding the ful l ex ten t of the model's deficiencies is 

gained from a comparison of what was promised in the Remedial Investigation/ 

Feasibility Study (Rl/FS) Work Plan for the Hydrodynamic and Food Chain 

models (Battelle 1984) with what was ultimately delivered (Tables 1 and 2). 

As one can see there were very few objectives for the hydrodynamic model 

achieved. Although performance on the food chain model appears to be better, 

one must realize that the food chain model depends upon the ability for the 

hydrodynamic and transport model to represent reality. So while the results of 

the food chain model may seem reasonable on a "stand-alone" basis it doesn't 

necessarily reflect what may occur in New Bedford Harbor under the scenarios 

EPA hypothesized. 

B ATTEL LE HYD R.ODY N AM  IC MODEL 

Although Battelle discussed the deficiencies in their efforts (Battelle, 1990), EPA 

nonetheless knowingly decided thai it would use these uncalibrafed and 

unverified models to quantitatively assess the change in PCB water column and 

sediment concentration levels as well impact on the food chain under various 

remedial alternatives Based upon the results of the model,, EPA developed action 

levels for dredging conlaminated sediments. 

In the Proposed Plan, however, EPA (1992) "recognizes the limitations of the 

model and cautions that the model estimates should not be viewed as absolute 

predictions. Rather the model estimates should be used to provide a framework 

for assessing the relative performance of various remedial actions on a (qualitative 

basis." Although this apology is apparently offered with the hope that it will 

engender a leap of faith to believe, a I least partially,, the model results, it still 

greatly overstates the model's utility,, even for comparative purposes. In fact, I he 

failure of the model to capture even the most basic known feature's of PCB 



transport and distribution in the estuary/harbor makes it almost worthless as a 

tool. 

The authors greatly overstate the level of model validation when they say that 

they are unable to "rigorously validate" the model. In fact, the model is so poorly 

calibrated./validated that for all intents and purposes it is uncalibrated/ 

unvalidated. Probably the simplest validation case for a hydrodynamic model is 

applicable to tidal forcing. Typical errors between predictions and observations 

should be 3-7% for surface elevation and. 10-20% for tidal current velocities 'with 

phasing errors on the order of several to tens of minutes. Battelle's calibration 

exercise showed current velocities in error by 100% or more and the phasing off 

by several hours. 

In calibrating a transport model another simple case to perform is the dilution and 

dispersion of a conservative tracer introduced at a known location and. rate. 

Battelle's attempts to validate the model using ASA's (1987) dye experiment were 

dismal. Battelle overestimated the flushing time by at least a factor of 2. They 

didn't present a comparison of model predictions to the dye concentration versus 

longitudinal distance down estuary and hence the reader has no idea whether the 

model reproduced the concentration field. One might guess that it is probably not 

good given the concluding statement found on p. 5-95. 

"Although computed and measured con centra lion behavior differs 
significantly in many ways,, the discrepancies are most likely the result of 
using generic hydrodynamics in the calculations and the possible influences 
of the unmodeled river run off event." 

Given this lack of validation for this very simple case,, one has little faith that 

when the model is applied to a significantly more complicated situation, involving 

far more complicated tidal and. wind forcing and PCB/sediment dynamics that the 

results are correct. 



Nor do the authors provide1 any justification for their assumption that while the 

model	 is not calibrated/validated, it can be used as a comparative analysis tool. 

The model should have been applied to the historical record to show that it could 

reproduce the observed build up of PCBs in the sediments and correctly predict 

the observed distribution pattern. 

Of the many specific problems associated w i t h the development and application 

the model the following gives some perspective of the lack of scientific rigor and 

practice. 

•	 The application of the Battelle hydrodynamic and sediment transport: 
models (Tempest/Flescot) to marine systems has been minimal. In fact the 
implementation of a time varying free surface was a new feature added to 
the hydrodynamic model to perform this study. It is probably not 
surprising that the at tempt to apply it to a shallow estuary was doomed to 
failure. 

•	 The model as applied to the New Bedford Harbor site is effectively two 
dimensional, vertically averaged in the upper estuary, (north of Coggeshall 
Street Bridge) because only one grid layer was used in the vertical. 

•	 The model spatial (horizontal) resolution is generally quite poor and 
inadequate to represent the topography in mid to upper New Bedford 
Harbor. The authors note that poor grid configuration and coarse1 

resolution are the primary reasons for poor model calibration. 'For 
example,, wind driven flows are poorly represented because of poor grid 
resolution. 

•	 The Battelle model, completely ignores transport processes within the 
sediment. These processes are important since mixing and sedimentation 
processes strongly influence the transport of PCBs from the sediments to 
the water column. 

•	 The model assumes a continuously, •well-mixed,, 4 cm thick bed. layer. This 
approximation overestimates the releases of PCBs to the sediments because 
the actual mixing times in the top 4 cm are not instantaneous. The 
technique also minimizes the natural capping effects due to sedimentation 
which, are known to be occurring in the harbor. 



There is no def in i t ion given or procedure outlined to determine when 
cohesive versus noncohesive sediment erosion and deposition formulas are 
used 

Calibration of both the hydrodynamic and transport models is extremely 
poor. As an example, errors in tidal current speeds are often Larger than 
the maximum tidal currents. The temporal behavior of the model predicted 
t ida l currents also show little resemblance to observations. 

The model is unable to reproduce the flushing lime of New Bedford 
Harbor observed in a large scale dye release program (ASA 1987). Model 
predicted flushing times are at least twice as long as were observed in the 
d ye stu d y. 

The model ignored 'wave-current interaction during the calibration phase 
but included this process in the application phase. This violates one of the 
most fundamental principles of model application. 

Assumptions employed either in the model's governing equations or in the 
application have precluded the ability to represent, two layer estuarine flow 
and stratification. 

The model ignores the Acushnet River flow and density induced flows, 
hence it is impossible to simulate the estuarine circulation that dominates 
transport in the Upper Estuary. 

The parameterization of turbulence in the model is extremely simplistic and 
does not account of the principal sources of turbulence generation of 
stratification. 

The procedure and justification for specifying the tidal conditions at the 
open boundary of the model domain in Buzzards Bay are not specified. 

The sequence of hydrodynamic scenarios used to drive the sediment and 
contaminant transport models are totally contrived. They show little 
resemblance to actual conditions in the area. For instance, in most analyses 
of this type the modeler performs a sensitivity study to help determine how 
many scenarios are sufficient to achieve a desired level of accuracy. In the 
Battelle model they have assumed thai I here one normal wind plus tide 
scenario and one storm plus tide scenario. The storm is .supposedly 
representative of a once or twice per month event. Battelle's wind records 
were not selected to necessarily represent prevailing conditions at the site 
(p.5-128). Battelle assembles a ninety-five (95) clay record incorporating 31 
days of normal wind plus tides followed by one clay of storm winds plus 



tides repeated three times This record is used repeatedly for I he long term 
simulations. As one can clearly see this procedure may correctly represent 
the mean tide condition but. does a poor job of representing the variability 
of wind forcing The approach, because of its structure, does not include 
any events with an occurrence ra le longer than one month and hence 
misses all I he important major si or m systems (northeasters, hurricanes, etc.) 
which likely are more significant in determining net transport. 

As a result of these greatly simplified scenarios and the computation limits 
(see below), Baltelle's methodology for extrapolating a 95-day model run to 
a ten-year projection is i na pprop ri a I e and results in substantial uncertainty. 
The procedure used to generate long term model results is not 
supported by any reference to the literature or analysis and,, while simple 
and convenient, ignores I he variability in environmental forcing, e.g. wind, 
tides, river flow rates. 

Model computational times are not cost effective, eg. it look 90 minutes on 
a Cray-XMP computer to run one tidal cycle in a fully coupled mode, and 
have had a significant negative impact on the scope and quality of the 
work. At that level of resource1 utilization it is probably no wonder that 
further 'work with the inn ode! ing ef for t was suspended and EPA essentially 
accepted an uncalibraled model as a deliverable. 

The selection of parameters used in calibrating the sediment contaminant 
models are arbitrary. Model calibration as a whole is extremely poor. 

There were insufficient field data to accurately calibrate and verify the 
hydrodynarnic and sediment and contaminant models. 

The suggestion that even though the model lacks rigorous calibration it is 
acceptable to use as a tool to perform comparative analyses is without 
support, either by reference to the literature or by independent, analysis 
presented in the report. This "trust me" attitude is entirely inappropriate 
either scientifically or socially when so much is at stake. 

The authors 'never present enough information nor provide the benefit of a 
sensitivity analysis to assess the concentrations predicted by the model. 
Where data are presented they are generally presented without regard to 
variability or significance of differences predicted. The lack of error bars 
on the figures in section 7-6 2.,, which summarize the substance of the 
report, render any legitimate comparison, ejjeji_aj9Uliii3jrtve_cme; an 
exercise in speculation. On the basis of 'what is presented, the "no action" 
scenario may well be as effective as any of the remediation scenarios 



In the use of the hydrodynamic model EPA has evaluated PCB remedial action 

levels of 1, 10, 50 and 500 parts per million (ppm). EPA rejects the lower action 

levels because the volume of material, cost and environmental impact 

(disturbance) are large and rejects the upper level (500 ppm) because EPA feels 

that the remaining contaminated sediment poses a significant continuing impact 

(EPA 1992). Unfortunately,, EPA does not evaluate the most interesting action 

level range: 50-500 ppm. As an example, if the action limit is raised to 100 ppm, 

dredging in the lower harbor (below Coggesha 11 Street) is unnecessary. This 

would save dredging 76,000 cubic yards over 47 acres or about one-third of the 

232,000 cubic yards (118 acres) proposed to be dredged for a 50 ppm action level. 

The resulting PCB concentrations in the lower harbor, while likely higher than this 

50 ppm case that Battelle modeled,, would likely not be significantly increased. 

because the areas in the lower harbor with concentrations significantly above 50 

ppm are very small. In any case, EPA should redo the evaluation investigating 

the action level in the range of 50-500 ppm to further optimize the decision of 

action level. 

I t was very disturbing to note that the spatial location and size of areas to be 

dredged in EPA's preferred remedial alternative (EPA 1992, Exhibit 4,, Page 15) 

(see figure 1) are inconsistent with the PCB surficial sediment distribution data 

used as input to Battelle's model {Battelle 1990, Page 5-17, Figure 5.7). This 

mismatch is most startling in the mid-harbor area. If in fact Exhibit 4 in the 

Proposed Plan is correct and Battelle's model (1990) has the wrong initial 

conditions, then the re-suits of Battelle's modeling effort are of little use. If on the 

other hand,, the sediment distribution used, for Battelle's model is correct,, then 

presumably there are some miscalculations in the Feasibility Study,, upon which 

the Proposed Plan is based. Such fundamental inconsistencies strongly suggest 

tha t one hand (EPA) does not know what the other (Battelle) is doing. 



Exh'bi t4 

Preferred Alternat ive for 
fc si:ua ry and Lower H a rbo r/13a y 

Legend 

CGf" • Canfir-ei Areas to fo« dredged in
 
Oispas.aH Fac.iiry H-s-Suary and lawe'r harbor
 

( > 5 Q ppm FCSs)
 

FIGURE 1. 

Left, side:	 Areas to be dredged in estuary and lower harbor wilh PCB 
coraceotnilions ||;n:ater itlnain .SO ppm. 

Right side::	 Measured PCB concept rait kins in:i surflcia I bed sic'diments of 
New Bedford H arbor area will to. coaceatrations greater than 50 
ppm (BatteUe 1990). 

http:Oispas.aH


H YD ROQ UAL FOO D CH AIN 1VIODEL
 

The ability of the food chain model to predict the biological f a l e of PCB in the 

food chain accurately is highly dependent upon some of I he results of the 

hydrodynamic model. This is a fundamental and fatal flaw because if the initial 

conditions which def ine the assumptions upon which I he food chain model is 

operating are wrong, the results of the food chain mode] will also be wrong. In 

addition, there are a number of specific problems with I he food chain model as 

well.	 Some of these are as follows: 

" Terms having precise physiological meaning are not defined throughout the 
I exit For example, ' assimilation efficiency" is used to refer to the fraction of 
ingested food converted to biomass by an organism (the physiological 
meaning of ihe term) and to assimilation of contaminants. The lat ter 
process is sometimes called "chemical assimilation efficiency" in the text. 
The term "excretion rate", physiologically the rale of elimination of liquid 
wasle, is used to describe what is really a depuration rate Hence, the 
document is difficult to make sense of, even for a physiological ccologist. It 
must be impenetrable to a lay person. 

•	 Averaging procedures applied to water column and sediment contaminant 
concentrations are vague and appear to be arb i t rary . For example (boldface 
added) 

"The data were first screened to determine specific stations or data 
points	 l h a t would incorrectly bias an area average This judgment 
was made by visual inspection of log normal probability 
distributions of the PCB and metals d a t a from the four cruises. Data 
points that deviated significantly from the distribution indicated in 
the plot (i.e., values lhat were either unreasonably high or 
unreasonably low) were not included in subsequent data averaging." 
This is an extremely vague statement, wi th no stated and objective 
criteria for statistical significance. The terms unreasonably high and 
unreasonably low are not defined. What is "unreasonable" 
variation? One standard deviation? Two standard deviations? 
Points	 which fall outside of the 95 percent confidence interval? 

•	 Wi t run-cruise averages of water column and sediment toxicant levels were 
computed for each area. Areas were them averaged over all cruises. This 



procedure is justified by the undocumented statement that the biota are not 
sensitive to short-term variations in exposure concentrations (page 6-13). 
The averaging process renders homogeneous distributions of material that 
obviously vary spatially, and in the case of water column contaminants, 
temporally. Any time variation in contaminant levels is eliminated from 
the model by this process. Yet seasonal variation and episodic events such 
as storms may exert a profound impact on the dilution/distribution of 
contaminants in the New Bedford Harbor area (Table 6-5; area 1). 

The data are selectively and inconsistently sieved. For example, 
measurements of water and sediment contaminant concentrations from 
station 16 in area 2 (located n e a r a wastewater treatment plant) are higher 
than at other stations in area 2 On the basis that they are higher, they are 
not included in the area 2 average. Why not? The target apex predators, 
lobster and winter flounder, are motile organisms and can move 'within and 
between areas 

Water column and sediment contaminant concentrations are not presented 
in the same manner and are thus diff icult to com pa re. The water column 
d a t a are given more or less in their entirety. The sediment data are not 
presented at all. The text states t h a t these data are presented in Appendix I 
(Baltelle, 1990) . However, Appendix I contains only probability plots. 
Without being able to examine the unaveraged data from the individual 
cruises, it is not possible to get a feeling for the variance, which is, 
presumably, large. 

Field sampling of the biota is woefully inadequate. For example, the 
numbers of flounder sampled are ludicrously low, less than 5 fish per age 
class in each area (Figure 6-17). Because so few fish were sampled, 
presenting Figure 6-19 (percent of total caught per age class) is total ly 
meani ngle ss and mi s leadi ng. 

A great deal of effort (and presumably money) was expended on 
experiments which measured rates of chemical assimilation efficiency and 
excretion/depuration directly However, the measured values (which are 
extremely variable) are not employed in the model but are used only as 
'guidance for model calibration" (page 6-63). Instead, literature values for 
unrelated, mostly non-marine, species (carp, sand worms, rainbow trout, 
goldfish and guppies) are used in the model without justification. 

The measured chemical assimilation efficiencies are not presented in the 
t e x t . The reader sees only whole body concentrations. The measured rates 
are said to be discussed in Chapter 6-2 They are not. The chemical 



assimilation efficiency rates f ina l ly appear in Table 6-23, which presents 
only averages. The reader has no idea of the variance. 

The measured biocoince nitration factors and excretion/depuration rates for 
PCB do not appear anywhere in the document. Table 6-20 gives values for 
metals on 1 y. 

Calibration of the food chain model is, overall, noI adequate. The observed 
and calculated PCB concentrations for mussels, crabs and polychaetes do 
not agree well in areas 1 and 2. Points for mussels in area 2 are missing 
from a number of the figures (Figure 6-28 to 6-33). On the basis of the data 
presented, agreement with calculated values is, presumably, poor. 

No sensitivity analysis for the various food chain model parameters is 
present anywhere in the document 

A steady state assumption for toxic uptake/release is applied to 1 he .lower 
tropic levels of the food chain model. No bases for the assumption are 
cited. A voluminous literature exists on selective uptake of dissolved 
nutrients by phy top lank ton and bacteria. If the lower trophic levels 
discriminate in favor o f , or against, contaminants, then contaminant 
turnover by the biota may be faster or slower than the s teady stale 
assumption dictates. This factor could be examined in a sensitivity analysis 
of the food chain model. 

The food chain structures are simplistic and some of the trophic links are 
moor reel (Section 6-4). Both crabs and winter flounder are bottom feeders 
They do nol consume phytoplankton except in their larval stages, 'which 
inhabit the water column The juvenile and adult (i.e., post-larval) stages of 
these organisms are simply not constructed morphologically to feed on 
items as small as plankton. The structure of each food chain will affect the 
amounts of contaminants transferred to lobster and flounder: if the model 
has them consume even some plankton, they are likely to accumulate less 
contaminant than if they consume only bent hie organisms. I t is not clear 
•whether the model includes larval stages of lobster and flounder in its 
size,/age classes. 

The well d ocu men ted lemperature-dri ven on -s ho re/ off-shore migration of 
adult 'winter flounder is ignored in the model. 11 is stated that the fish do 
not move far from the New Bedford Harbor area. In fact, they move at 
least as far as Nan tucket Shoals (Howe and Coats 1975) during summer, a 
phenomenon which is certain to alter the environmental concentration of 
contaminants to which they are exposed. Likewise, lobsters, while 
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migrating less than flounder often move sufficiently to migrate' in and out 
of areas where the sediment is contaminated (Fogarty, et a I. 1980). 
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CONCLUSION
 

In seeking to apply the hydrodynamic and food chain models to the decisions 

facing EPA it is dear that the problems previously identified detract significantly 

from the model's ability to provide answers that are use fill to EPA for decision-

making. The coupling of the hydrodynamic model and the food chain model was 

a failure, a I. leas t in part reflective of a major problems in effective coordination 

between the two contractors. The authors themselves felt that coordination was a 

major problem,, noting particularly' their inability to direct ly interface the 

hydrodynamic and food chain portions of the models in area 3. In fact, the models 

even used different spatial representation in the Outer Bay area. 

Once one takes in consideration more realistic assumptions the potential seems 

relatively high that the body burden limits (2 ppm) thai EPA used as the target in 

the application of the Battelle model could be reached in a relatively short rime 

under the no action scenario. These more realistic assumptions include: 

1.	 Ba He lie's hydrodynamic data set precludes the largest and potentially most 
important storm events which may significantly lower PCB concentrations 
in the sediments. In doing so it essentially ignores the very relevant 
question of whether the majority of the PCB transport is caused by episodic 
events(storms) or daily tidal processes. This is not a minor point although 
one might argue that as long as transport is shown, the magnitude is 
unimportant. This is not true,, however, since the proximal cause of 
transport is a significant determinant of the central questions that EPA had 
hoped to address with their modeling effort. 

2.	 Ba He lie's model consistently underestimates the flushing rate of the estuary, 
by at least a factor of 2 

3.	 The model takes no account of natural capping (sedimentation) which is 
known to be occurring in the harbor (Summerhayes 1977) and isolating the 
contaminated sediments from the water column 
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4.	 The model ignores seasonal migrations of .significant fractions of the 
populations of the two apex predictors, lobster and winter flounder, away 
from the areas highest contaminant concentration. These types of 
migrations serve to lower the environmental concentrations of the 
contaminant to which the organisms are exposed, allow them to depurate 
and eventually lower their body burdens of the contaminant. 

In summary, this modeling effort has been a substantial waste of time and money. 

The results of the comparative analysis for the various remedial scenarios could 

have been achieved at a fraction of the cost and time of the Battelle study by 

using a simple box modeling approach. In addition it would have permitted far 

more opportunity for detailed sensitivity analysis which is so crucial for 

developing models that are realistic and therefore useful for decision making. 
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TABLE I
 

HYDRODYNAMIC AND SEDIMENT TRANSPORT MODELING
 

]| tern 

Schedule 

Contamination 
parameters to be 
modeled 

Budget 

Flu id c haractenst ics 
to be modeled 

Turbulence 

Cohcs ive sedune nt 
deposition and 
eros ion formulation 

Bioturbation/Bed 
sediment modeling 

Long terra 
simulations 

Tidal simulati o ns 

Promised in Work Plan

6/11/84 to 8/26/85, Final 
Report due 9/85 

Four FCB isomers and three 
heavy metals (copper, 
cadmium, and lead) 

$382,964 

Sal i n ity and Te mperature 

1 rap ro venie nts of exi sting 
K - E turbulence model 

Improvements on existing 
formulations by Krone &. 
Parthemadcs 

Transport model to be 
modified to include effect of 
bioturbation of sediment and 
sedi m en L-so rbe d with in 
seabed 

Composite tidal!y driven 
base case with typical wind 
driven cases 

Assume water surface is flat 
and use rigid lid 
approximation in 
hyd rod yn amic model 

 Actual Study 

6/11/84 to 9/21/90 
(5 years! late!,) 

Total PCBs, no metals 

Salinity and 
Temperature not 
mcl uded 

No turbulence model, 
Eddy viscosity assumed 
coas taut 

No improvements made 

No modeling of bed 
sedi m e nts mcl uded 

Tidal base case plus one 
wind driven (storm) case 

Abandoned rigid lid 
approximation because it 
was Incorrect and 
imp! emented time 
varying free surface in 
mode I 
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TAB LEI (continued)
 

HYDRODYNAMIC AND SEDIMENT TRANSPORT MODELING
 

Item

Remote imagery

Wave

Calibration

Three dimensional
(3-D representation)

References: 

].. WorkJPlan: 

 Promised iiiti. Work Plan

 Proposed to use Landsat 4
a ad 5 imagery to ca librate
circulation model 

 Proposed to calibrate wave
cnodel using US Army Corp
of Engineers wave data at 
hurricane barrier 

 Proposed for summer
(stratified.'),, winter (no
stratification) and storm
conditions

 Proposed to have full 3-D
 simulation

 Actual Study 

 No remote sensing data 
 used to calibrate model 

 No calibration of wave 
 model 

 No effective calibration. 
 Model incapable of 

 simulating stratified 
 conditions (no density 

forcing) 

 Vertical gridding 
 strategy in upper bay 

allows only 2-D 
representation 

BattelJe, 1984, RI/FS Work Plan Tor modeling of the transport distribution, and fate 
of PCBs and heavy metals in the Acushnet River/New Bedford Harbor/Buzzards 
Bay system, prepared for NUS Corporation, Pittsburgh, Pennsylvania, May 1984. 

(Amendment of July 16, 1984) 

 ModeLResjJt: 
Battelle, 1990, Modeling; of the transport, distribution, and fate of the PCBs and 
heavy metals in the Acushnet River/New Bedford Harbor/Buzzards Bay system, 
prepared for ESBASCO, Boston, Massachusetts, September 21, 1990. 



TABLE 2 

BIOLOGICAL FOOD CHAIN M ODELING 

Item Promised in Work Flan Actual Study 

E valuation of 
Existing Data 

Application of 
biological food web 
model to New 
Bedford Harbor 
ecosystem 

Proposed to obtain best 
available information for: 
respiration rates, growth 
rates, migratory habits, food 
asslmila tion effic iencies, 
contaminant assimilation 
effici e ncies, con taminant 
bioconce ntration factors, and 
contaminant excretion rates 
for species being modeled 

Proposed detai led review of 
available New Bedford 
Harbor data, including data 
analyses and syntheses, as 
required, to assess the 
characteristics of extent PCB 
and copper contamination in 
the New Bedford Harbor 
ecosystem 

Development of (bod web 
structures for the species of 
interest 

Deta iled literatures review 
of prey prefere nice, feeding 
habits, respiration, 
age-weigh t relationshi ps, 
and migration patterns of 
each species 

Model application 

Sparse citations from the 
referenced 1 literature, 
most quite dated. 

Yes 

Yes 

Literature review not 
detailed and not current 

Yes 



TABLE 2 (continued)
 

BIOLOGICAL FOOD CHAIN MO DELING
 

.1 tern Promised in Work Plan Actual Study 

Preliminary Proposed to compare model Yes 
calibration of food calculated and observed 
web model using organism contami na.nl 
e KIS LLn g in format ion concentrations 

Proposed to adjust, model as Not done 
necessary 

Eva]nation of the Pro posed detailed ca librat ion Detailed calibration not 
1984-1985 field and of model don e 
laboratory data and 
detailed calibration of 
the food web model 

Evaluation of Proposed to apply model to Yes 
effectiveness of various remedial scenarios 
remedial action 

Reporting and Proposed comprehensive Yea 
documentation of final report 
a nal y sis 

Re fer en ces 

Work_P|an: 
Battelle, 1984, RI/FS Work Plan for modeling of the transport distribution, and fate 
of PCBs and heavy metals in the Acushnet River/New Bedford Harbor/Buzzards 
Bay system, prepared for NIJS Corporation, Pittsburgh, Pennsylvania, May 1984. 

(Amendment of July 16, .1984) 

Battelle, 1990, Modeling of the transport, distribution, and fate of the PCBs and 
heavy metals in the Acushnet Rivei/New Bedford Harbor/Buzzards Bay system, 
prepared for ESBASCO, Boston, Massachusetts, September 21, 1990. 



II. BASEL! ME ECOLOGICAL RISK ASSESSMENT
 



BASEL! NE ECOLOGICA L RISK ASS ESSMENT
 

THE SCIENTIFIC BASIS FOR THE ECOLOGICAL RISK ASSESSMENT IS 
FLAWED 

The Baseline Ecological Risk Assessment (EPA 1989a) purports to evaluate the 

degree to which several species of concern either endemic to New Bedford Harbor 

or residing there temporarily are at risk due to the presence of PCB and several 

metals. The frame-work for the risk assessment is the paradigm that ecological 

risk can be evaluated by choosing representative species, estimating to what 

degree they are exposed to contaminants and estimating, through reference to 

direct and indirect evidence, what the lexicological result of that exposure will 

be. 

In concept, this is an appropriate and scientifically valid approach to resolving an 

important issue. In practice,, however, because most studies of contaminant fate 

and transport at Superfund sites in the marine environment are so heavily biased 

towards addressing human health and engineering issues, there is such an 

embarrassing lack of ecological data developed that even the most fundamental 

questions about the impact or fate of these environmental contaminants to 

organisms that utilize the environment cannot be addressed. 

We doubt that this could be any more conspicuously obvious than in the Baseline 

Ecological Risk Assessment, New Bedford Harbor Site Feasibility Study. This 

study has taken very superficial data resulting from a few poorly designed 

environmental studies and a progression of concatenated assumptions and 

reached conclusions, that, while they have little relationship with the real world, 

are bestowed with artificial reality because of a superficially complex and 

involved analysis. These conclusions are then used as the basis for developing 

cleanup criteria which involve the expenditure of millions of dollars. By the time 
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one gets to weighing the alternatives for remediation one loses sight of the only 

element of I he process that is factual, i e., the extremely limited and superficial 

data resulting from inadequate and substandard site-specific studies on the 

ecology of organisms inhabiting the New Bedford Harbor area and lexicological 

studies conducted m_jhe^iaborajor^, with di He rent species, in substantially 

different media than is experienced in the field. 

This approach cannot be excused on the grounds that the state of the art in 

ecological and lexicological studies is no further advanced than what we have 

seen here. This is just not the case Scientists have studied many of 

environ menial characteristics addressed here for decades and have a variety of 

va I native methods and tools to develop far moire knowledge and resolution of the 

ecological dynamics and lexicological relationships than we have seen here. Most 

of these methods are contained in numerous EPA Guidance Manuals (EPA/OPP 

1986; 1987; 1988; 1989)(EPA 1987; 1989) an d other gover nine nt agency ma nuals 

(Bar nt ho use et al. 1986) and are practiced regularly in the laboratories of the 

various resource1 agencies around the country For EPA or their contractors to 

ignore the standard of practice used in their own laboratories and described in 

their own guidance manuals because of bureaucratic confusion is a travesty. 

While EPA admits (p. 1-7) that ' the consensus among professionals concerning the 

most applicable1 methods (for ecological risk assessment] at a particular site is 

limited" since the methodologies for determination of ecological risk are 

developing, this does not give them leave to disregard, the basic underlying 

methods for conducting a scientifically credible environ mental impact study that 

have been developed over the last 20 years. 

It is clear from reading Section 1.3 of the Baseline Ecological Risk Assessment that 

EPA recognized a number of the 'weaknesses and limitations of the risk evaluation 

that they presented in this Baseline Ecological Risk Assessment EPA 



characterizes this as a baseline risk assessment because it is based upon their 

interpretation of the existing conditions in New Bedford Harbor. EPA indicates 

that "the potential natural decrease in contaminant mass and concentration in the 

harbor due to transport and degradation through rime is no I considered." Nor is 

the impact of the ongoing remediation of the "Hot Spot." presented in any way. 

Although EPA indicates that there would be subsequent evaluations, presumably 

when the results of the hydrodynamic and food chain model are available, this is 

as yet an unrealized objective. Since EPA later says on page 2-18 that it is 

impossible to use the results from the food chain model directly in the ecological 

risk assessment, it appears that this objective will never be realized. 

In an illustration of remarkably convoluted logic, EPA discusses (p. 1-7) that 

although the scientific community's realization that PCB congeners should be 

treated as "209 distinctly different chemical congeners" with different 

physicoc hem ica I ch aracteristi cs in clu d ing differential rates of biodegrad ation, 

uptake, volatilization, bioaccumulation and depuration, characteristics which are 

both not related to Arodor characteristics .and also are "not easily related to level-

of-chlorination." (p. 1-9), and then, although EPA realized this critical fact, it 

decided not to analyze PCB by congener, but by "level-of-chlorination" (homolog) 

arguing that congener specific analysis was too costly. EPA rationalized that 

analysis by homolog would "provide valuable additional information,, and 

because physical behavior determining fate and transport of PCBs is relatively 

similar for each homolog group, quantification (and subsequent numerical 

modeling) by homolog was deemed a reasonable cost-effective analytical goal for 

the modeling program." As we subsequently learn, however,, (p. 1-9): "It was later 

decided to model [hydrodynamic and food chain models] only total PCBs,, and 

the modeling program data were later converted into total PCBs for risk 

assessment: purposes by summing all homolog groups." 



Because total PCB data was used in the Baseline Ecological 'Risk Assessment, "the 

first step in conducting a risk assessment [i.e., determining the concentration of 

the contaminant(s) of interest at the specified site] is not possible for PCBs at the 

same level of detail as for other environmental contaminants."' (p. 1-10). Since 

many of the same analytical difficulties and uncertainties "apply equally to any 

toxicological studies conducted with PCBs,, various assumptions and 

simplifications were necessary at several points in the risk assessment." (p. 1-10) 

Acknowledging that it has been recognized for over ten years (Dill et al., 1982) 

that there is "substantial variability among congeners with regard to toxicity to 

aquatic organisms/' (p. 1-10) EPA nevertheless failed to propose or conduct any 

site-specific water or sediment toxicity testing which they agree is "perhaps the 

best solution to this problem." 

EPA concludes its discussion (p. 1-11) on the limitations and weaknesses of the 

ecological risk assessment by observing that "(the aforementioned] factors 

necessarily limits to some degree confidence in the accuracy of the risk 

probabilities for PCBs generated in this assessment." AV'X believe that once the 

points discussed below are taken into account it will be seen that confidence in 

this risk evaluation is not only limited, but vir tually ejimmated.. 

EPA then attempts to legitimize its analysis by citing what it feels is corroborative 

evidence that conclusions it has reached are consistent with other studies 

conducted wi th New Bedford Harbor organisms. However, EPA has been 

selective in its choice of studies, for instance, failing to cite in_sjtu aquatic toxicity 

studies or mussel physiological studies conducted in conjunction with the Pilot 

Dredging Monitoring Study (Appendix VII and VIII to the Decision Criteria for 

Pilot Dredging and Disposal Study, date April 25,1988). These studies concluded 

that under current ambient conditions there was no toxic effect to test organisms 

that could be attributable to PCBs. 



THE EXPOSURE ASSESSMENT IS BASED ON IN FORM ATI ON THAT IS SO 
INCOMPLETE AND ASSUMPTIONS THAT ARE SO SIMPLIFIED THAT THE 
RESULTS BEAR LITTLE RESEMBLANCE TO REALITY 

According to Baseline Ecological Risk Assessment, I he "extensive data base 

generated between 1981 and 1986 provides an accurate description of the current 

extent and level of contamination within the New Bedford Harbor area." 

However, it seems that this f a c  t is disavowed in the Draft Final Supplemental 

Feasibility Study (EBASCO 1992) when EPA indicates that i l will only use data 

from samples collected after 1985 since I here was uncertain quality and 

inconsistency prior to that lime. 

In its effort to simplify the exposure analysis EPA made several compromises 

which, taken in concert,, result in virtually eliminating any of the environmental 

variability that 'would be experienced by any species inhabiting New Bedford 

Harbor. In the first place EPA used a convention during data conversion which 

eliminated any "zero" value in the data (p 1-15) thus inappropriately biasing the 

average values upward. The sediment data were I hen log-transformed and 

vertically averaged for each cell, thereby dampening any natural variability in the 

data which would be experienced in the real world. This failure io reflect reality 

has the effect of relegating this effort to a hypothetical exercise. 

Once this was completed, descriptive statistics were calculated and from this a 

probability density function developed. EPA explains (p. 2-7) that while- the joint 

probability model upon which it bases its risk assessment assumes that the 

probability distribution of expected environmental concentration (EEC) and the 

effects distribution are normally distributed,, this was not achieved in the EEC 

data. This problem,, however, is glibly dismissed since the same log scale must be 

used in this risk analysis for both the EEC and the effects distributions. 



While this process ol data manipulation would have the desired result of 

s implifying the analysis, it does so at the cost of making the exposure model so 

fie tit jo us that it bears little resemblance to the time- and space-varying world that 

would be experienced by an organism living m New Bedford Harbor. As is well 

accepted in I he scientific community; changes in the physical-chemical 

environment cam directly influence ecological risk by altering potential exposures 

(Bartellet al. 1992) 

For estimating exposure of esluarine organisms to sedimentary PCB 

contamination, EPA relies upon (he pore water concentration developed from 

surficial sediment con cent rations via equilibrium partitioning (EqP) coefficients, 

using initial conditions for suriidal sediment con central ions developed for the 

physical/chemical model and applying a partitioning coefficient based upon the 

tendency for PCBs to desorb from sediment particles under differing conditions of 

organic carbon concentration in the sediment. The fundamental problem with 

using the EqP approach relates to the various assumptions upon which it is based. 

In the f i r s t instance, the assumption of equilibrium is unlikely to occur in dynamic 

estuarine environments where physical processes dominate; second, organisms 

are not always exposed to contaminated sediments via pore water exposure as is 

contemplated by this hypothesis, but rather through direct ingestion, third, the 

bioavaliability of PCB is dependent on a number of other factors and processes, 

other than relat ive fraction of organic mat ter (these factors include presence of 

humic and fluvic adds, presence of organic matter •- day complexes, solubility of 

the various PCB congeners, etc.), fourth,, the assumption thai organisms living in 

the water column have the same sensitivities that benthic organisms is untested, 

and fifth, site specific field verification of this method, is lacking. The EPA's own 

Scientific Advisory Board (EPA 1990) was especially critical of the Eq? approach, 

cautioning I hat not only is substantial verification of the assumptions of the. EqP 

needed, but that, in the case of PCBs, the fad tha t I he chronic ambient water is 



based upon residual values rather than toxic effects makes the "entire process (of 

using I he EqP1 approach) even less reliable." 

Even if the EqP approach did adequately represent the exposure of benthic 

organisms in New Bedford Harbor, the simplifying assumptions used in the 

Baseline Ecological Risk Assessment, i.e., using total PCBs and only two values for 

the organic carbon concentration, significantly weakens the foundation of the 

analysis developed by EPA to make conclusions concerning the exposure 

experienced by organisiras inhabiting New Bedford Harbor where the 

environmental variability of the distribution of PCB congeners and the presence of 

organic carbon in the sediments are substantially more complex. 

EPA also discusses the relationship of the food chain model to I he risk assessment 

although they conclude that it. is "not passible to use the [food chainl model 

results directly in the ecological risk assessment" since there are few data available 

on the effect of "residue values" on biota, (p 2-18). It concludes that although 

dietary uptake is important to consider in order to reflect actual effects on aquatic 

biota "there are insufficient d a t a to evaluate I his pa thway quantitatively." (p. 2-18) 

The inability to apply the food chain model to such fundamental issues as 

ecological risk is further evidence of the fu t i l i ty of all the overall effort and 

expense to develop a sophisticated model. 



THE ECOTOXOCITY EVALUATION IS FLAWED BECAUSE IT RELIES ON 
INFORM ATI ON TH AT IS NEITH ER SITE- S PECI Fl C OR COMPOUND­
SPEC IF1C AND RELIES ON EXTRAPOLATIONS OF TOXIC EFFECTS THAT 
ARE UNREALISTIC 

Because of the failure of EPA to focus its studies on objectives that would allow 

some credible evaluation of I he real risks tha t might be experienced by organisms 

in and around New Bedford Harbor EPA has had to use a number of assumptions 

and extrapolations from studies conducted in I he laboratory on unrelated species, 

and has used da ta from toxicity tests conducted under different exposure regimes 

with a variety of chemical compounds, many of which behave quite differently;, 

pharmacokinetically, than specific PCB congeners. 

As discussed by Bartell el al. (1992), .single species laboratory toxicity assays were 

not designed wi th extrapolation (since this involves the unrealistic assumption 

that species in the laboratory wil l react to a contaminant in the same manner as 

those in the field] to the field as an ultimate objective .... lhe.se tests, by necessity, 

focus on tax a that are easily maintained under laboratory conditions and provide 

suitable numbers of individuals for statistical power in assay protocols" In 

addition, Bartell et al. (1992) observed that "testing protocols are designed to 

ensure tha t the mam source of variance lies with individual response (of 

organisms| to the chemical, not with testing procedures. This makes for good 

statistics, but contributes inestimable uncertainties to extrapolating assay results to 

the ecological systems of interest." (Barte l l et al. 1992). 

EPA addresses some of these problems with the ecoloxicity assessment section. 

EPA acknowledges that "acute or final 'toxicity values are not available for PC 13s in 

the Ambient Water Quality Criteria because acute values are often in excess of 

maximum solubilities; [that! minimum data criteria are not satisfied; and differing 

toxidties are demonstrated by the various PCB Arodors and congeners." While 

EPA has referenced several laboratory bioassay studies as the basis for their 
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toxicity evaluation none of these bioassays have- involved species thai inhabit New 

Bedford Harbor. Fur I her mo re, the laboratory studies conducted do not represent 

typical exposures in the environ men I where time- and space- varying exposure 

and numerous environmental mitigating factors may not only moderate the dose 

to endemic organisms but may cause a much different response as well. 

In addition only a few of the studies referenced 'were conducted sped Really to 

determine I he maximum acceptable toxicant con centra lion (MATC), 'which is the 

standard chronic benchmark for survival, growth or reproduction (EPA 1986). 

Rather, EPA relies on studies which had other biological endpomts, ones which 

may or may nol be representative of the same physiological response nor of the 

response in the environment EPA comments tha t "few MATC data are available 

for marine organisms, and the research that has been performed is limited with 

respect to contaminant type and lest organisms used. There are insufficient 

MATC data for PCBs to generate distributions for any of the taxonomic groups of 

interest." (p.3-6) 

For those species withoul MATC data they have had to rely on extrapolations 

from existing end points (usually LC 50 values) from other organisms. In a t least 

one case the organisms were not even in the same phylum, let alone marine. For 

example to develop a MATC curve for PCB and mollusks, two extrapolations 

were needed, first a relationship was established between LC5fls for a mysid 

shrimp and LC5fls for mollusks. Second, since there was no MATC data on 

mollusks, the relationship between marine fish LCws and marine fish IvIATCs was 

used to 'extrapolate fro nit mollusk LC5),s to a tnollusk MATC. Although EPA has 

attempted to confer credibility on this procedure and other extrapolations equally 

shaky by citing precedents, there is little doubt tha t they are far out on the 

scientific limb. As EPA itself, in a moment of understatement, commented "there 

is a large variance associated with I his MATC due to the double extrapolation." 

Suler and Rosen (1986) observe in their study, upon which this extrapolation 
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method is based, I hat: "These extrapolations must often be made at very high 

taxonomic levels, and even when they can be made between closely related 

species, non trivia I uncertainties are involved." They also observe I hat: " the 

existing data, particularly that for chronic toxicity, cannot be said to be 

representative of the marine biota." EPA attempted to justify their approach by 

stating that, because of the limited amount of data available about the effects of 

PCBs and rnelals on marine organisms,, the estimates of MATC...as used in I his 

risk assessment have some uncertainty,, which was quantified to_jorne_extent 

(emphasis added)." Despite this bow to unqualified uncertainty created by 

EPA's novel approach, the shaky foundations of the report remain. 

In summary, I he use of toxicity data for chemicals that have different 

acute/chronic ratios than PCBs, LCws corresponding to a wide range of exposure 

times,, the use of total PCB lexicological data instead of congener data (an 

acknowledged compromise in scientific accuracy), and MATCs with a variety of 

biological endpoints, some not even ecologically meaningful, as well as taxonomic 

and procedural compromises t h a t EPA. has repeatedly made, further erodes the 

value of this evaluation and reflects negatively on the "weight of evidence" (p. 1­

10) rat ionale upon which EPA rests its case 
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THE RISK CHARACTERIZATION FAILS JN ITS ATTEMPT TO 
ACCURATELY QUANTIFY THE RISK. TO ORGANISMS IN NEW BEDFORD 
HARBOR 

In the seel ion on nsk characterization EPA has presented its joinl probability 

analysis as well a number of studies I hat it co til ends corroborale and support, by 

weight of the evidence, the conclusions reached in I he join I probability analysis. 

The joint probability analysis combines an expected environ men I a 1 concent ration 

(EEC) curve for each of the zones delimited in Mew Bedford Harbor with a 

1VIATC curve I ha I has been derived as previously discussed. While EPA would 

have the public believe thai I his methodology is sophisl Seated and "state of the 

art" for estimating ecological risk, one must remember the very fragile foundation 

upon which both indices are bui l l . Combining two uncertain and inaccurate 

results into a joint probability graph in no way confers any realily to the results. 

We must remember thai, the EEC curve relies upon data thai has had essentially 

all the variability removed by averaging. There is no representation of I he time-

and space-varying exposure (hat would be experienced by any organism living in 

New Bedford. Harbor. While we know, for instance, that estuanne species spend 

only a portion of their life in I he harbor, and are exposed to very different levels 

of PCB with each l ida l cycle, over each deplh and between season, a regime thai 

would moderate exposure to any environmental contaminants in New Bedford 

Harbor, this has nol been represented. 

To this unrealistic environmental exposure EPA has overlain an MATC curve, a 

professed measure of a chronic biological end point, I hat has been derived from 

laboratory loxicity data on other specie's and that has been extrapolated from the 

relationship between the LCM and the MATC in some cases, for perhaps a third, 

not even related, species One also notes that resultant MATC curves are log 

transformed because of the significantly great variability; the variability in the 

MATC curve for the marine fish, for instance, ranges over seven_orc]ers_of 

magnitude. It is inconceivable that EPA can even propose a foundation for its 
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conclusions on ecological risk thai has such a high degree of uncertainty, let alone 

hold it out to the public as a basis for rational decision making. 

Lastly EPA took the results of this pint probability analysis and developed 

probability contours, using some method that, is not explained in the report and 

presented this as the final ire suit, of their analysis. Although EPA cautioned (p. 4­

7) tha t the "probability contours shown on the map indicate general trends within 

each zone and should not be used to assess localized differences of chronic 

effects" (whatever tha t means), they would have the public believe that the 

contours accurately reflect risk of adverse lexicological effects from PCBs to 

endemic organisms. This is indeed a separate reali ty! 
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OTHER STUDIES CONDUCTED BY EPA IN NEW BEDFORD HARBOR 
HAVE FAILED TO SUPPORT THE CONCLUSIONS REACHED IN THE 
ECOLOGICA L Rl SK ASSE SSM ENT. 

EPA altempted to compare the risk assessment-derived results to the Ambient 

Water Quality Criteria (AWQC) and concluded (on p. 4-21) that the chromic 

AWQC Is exceeded by the mean PCB concentration in all acmes except Zone 5. 

EPA concludes that because of this "therefore, aquatic organisms are potentially a I. 

risk of experiencing effects due to chronic exposure to PCB contamination in all 

areas of New Bedford harbor north of the Hurricane barrier " Apparently, EPA 

has ignored that its previous conclusion (p 3-2) that the AWQC does not derive 

final acute and chronic values, or I hat these AWQC values, whether appropriate 

or inappropriate, have no explicit relationship wilh toxicity to aquatic l ife. 

EPA then addressed how site-specific toxicity tests provide the most, realistic 

indication of toxicity posed by the 'sediment of New fined ford Harbor However, 

the only test EPA cited (Hansen 1986) is seriously flawed and EPA itself 

concluded that, "  i f is difficult to separate effects due lo PCBs from effects due to 

metals and other contaminants tha t may be present in the sediment. In addition, 

it is difficult to evaluate how closely the laboratory conditions simulated actual 

harbor conditions in the various tests." Aerovox previously corn men ted (CDR 

Environmental Specialists, Inc. 1939) on the inability of Hansen's (1986) studies to 

demonstrate any causal relationship between exposure to PCB and the effects 

Hansen observed in his experiments. 

For some reason EPA is conspicuously silent on the only toxicity tests designed 

for and specifically concluded lo evaluate toxicity of New Bedford Harbor water 

on several species of test organisms. In 1987 and 1988, a series of toxicity tests 

that were a part of I he Pilot Dredging Program's pre-operational monitoring 

program were conducted (Appendix VTl and V I I I  , EPA, 1988). These standard 

EPA bioassay tests exposed several of species of organisms, including one of the 
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same organisms tested by Hansen (1986) referenced above, to ambient New 

Bedford Harbor water and concluded as follows: " In conclusion, we feel that 

despite some problems with lest acceptability; this preliminary study of New 

Bedford Harbor water was successful. The receiving water quality was found to 

be generally acceptable to the organisms tested. Where effects 'were observed, 

they were marginal in nature and not believed to be .significant" They also found 

in a foliowup study that only one of the test species exhibited toxidty and "thai 

toxicity was due to factors other than PCB concentrations." 

With regard to risk clue to bioaccurnu 1 aHon, EPA fa l l s short of establishing even 

the most elementary of cause and effect relationships between bioaccumulation 

and toxicological risk After presenting a variety of information, some of it 

inaccurately, t ha t discusses both the presence and absence of a correlative 

relationship between PCB and various reproductive effects reported,, EPA failed to 

establish any conclusive evidence that bioaccumulation of PCBs causes any toxic 

effect. AVX previously criticized the scientific merit of the studies cited by EPA 

based on the investigator's inability to control for environmental variables other 

than PCB. In all of the studies mentioned by EPA a number of alternative 

explanations for the ef fec ts observed are possible. 

EPA. also cited the bent hie survey of New Bedford Harbor conducted in 1985 

(USAGE 1988) as corroborating the results of the risk assessment. EPA concluded 

that the "results generally support the conclusions reached" (in the Baseline 

Ecological Risk report). AVX previously addressed the deficiencies in the benthic 

survey that EPA cited. Not only is the sampling design inadequate to define any 

significant differences that EPA references, but the indices cited, i.e., species 

diversity and evenness, are unspecif ic with regard to being able to draw any 

conclusions about cause and effect of PCB. In addition as EPA itself quite rightly 

pointed out, "habitat differences complicate any attempt to relate differences in 
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benlhic community pattern to variation in the PCB contamination between these 

locations" (p.4-29). 

In summary the Baseline Ecological Risk Assessment (EPA 1989a) is a complex 

and confusing analysis, replete with unsupportable assumptions and of little value 

to decision making. The scientific rigor employed in this study is not up lo 

current standards; this is baf f l ing since the methods lo do a more defensible 

evaluation were readily available. The absence of site-specific ecological and 

toxicological studies which would have provided a more acceptable foundation 

for such an ecological risk assessment and the failure to develop an analysis 

which could be integrated w i t h the results of the food chain model is further 

testimony to the misdirection and lack of coordination in the entire New Bedford 

H ar bo r Remed ia I I nvestiga t ion 
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THE EFFECTS OF A DREDGING REMEDY 

After 7 years the government has proposed a remedial alternative1 for New 

Bedford Harbor Super fund site that relies primarily on removal of contaminated 

sediments by dredging, moving them to permanent vaults (CDFs) built on land 

that is now occupied by healthy wetlands and maintaining and monitoring these 

vaul ts for the foreseeable future, at least for the next 30 years. 

On the surface this is a defective plan, made even more ludicrous by the fact that 

this is essentially the same plan that was presented,, and rejected for sound cause,, 

over 7 years ago. The government approach rationalizes the reintroduction of this 

plan on the basis that studies conducted in the intervening years, the so-called 

Pilot Dredging study (USAGE, 1990), have demonstrated thai the concerns 

expressed when the dredging plan was originally rejected are unfounded. 

Nothing could be further from the truth. Dredging the contaminated sediments of 

New Bedford Harbor was rejected in 1984 for sound reasons, reasons that were 

based on evidence thai the excavation, handling, moving of these sediments 

throughout the estuary, lower harbor and Outer Bay over the next five years, and 

storing them in CDFs built on soft wetlands sediments would result in the release 

of more contaminants and potentially cause greater environmental impact than 

leaving the sediments in place. The intervening years have brought little, if any, 

new information or developments in dredging technology that 'would alleviate 

these concerns despite I he government's contention that information resulting 

from the Pilot Dredging study provided significantly new information upon which 

to base informed decisions. 

The Pilot Dredging study did little to resolve the compelling issues that were so 

controversial when the government made an attempt to "fast track" this very same 

solution to remediation of the New Bedford Harbor sediments in 1984. It was 
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obvious from the first that the Pilot Dredging study was calculated to support an 

already determined strategy and not to objectively address the many concerns 

previously expressed. For example as AVX has commented upon on numerous 

occasions, the choice of location for the pilot study was entirely inappropriate. 

Not only was there no appreciable amount of PCl:!s in the sediment compared, to 

t he rest of the estu a ry - - ihejimTajgjt^^ 

(IrMgillgJ!!!:̂  •- but also 

depth, hydrodynamic conditions and duration were not at all characteristic of the 

conditions that will be experienced under the Proposed Plan. For these reasons 

any attempt lo extrapolate the results of Pilot Dredging study to the Proposed 

Plan is just wishful thinking. 

One can hardly doubt that there was and still is a programmatic bias towards 

dredging. After spending an estimated $6,000,000 on this Pilot Dredging and 

Engineer ing Feasibility Study, we have little to show in the way of unique or 

innovative technology, even new dredging technology, to deal with this problem. 

It is obvious that the 'whole feasibility study was biased towards developing 

support and justification for a dredging alternative and not to evaluate or develop 

new site- specific solutions. Not only has this been a colossal misuse of money, it 

has also been a preposterous miscarriage of the CERCLA process. 



THE ADVERSE EFFECTS OF DREDGING ARE EQUAL TO OR GREATER 
THAN ANY POTENTIAL EFFECTS OF LEAVING THE SEDIMENTS IN 
PLACE 

Dredging is an intrusive remedial alternative which, by its very nature, results in 

disturbance' of the sediments and surrounding wate r column and leads to a 

variety of potential impacts to the environment. The major effects due to 

dredging the sediments in New Bedford Harbor include: 1) destruction of aquatic 

habitat, including wetlands and the benthos; 2) resuspension of sediments and 

release of sedimenl -associated contaminants, both in the particulate, "oil", and 

soluble phases, with resulting decrease in water quality and potential for 

increased risk to marine organisms; and, 3) volatilization and release of 

contaminants to the air, wilh a resulting potent ia l for decrease in air quality and 

increased risk to human hea l t h . 

The proposed dredging wi l l ultimately remove and displace or kill I he ben 1 hie 

organisms living in the areas where dredging is planned. Those sessile ben I hie 

organisms l iving in the sediment; the infauna, will be killed by the dredging. 

Many of the motile "epi fauna wi l l also be killed; some will be able to avoid the 

dredge In addition, many of the endemic and migratory pelagic species utilizing 

the estuary will be directly impacted by the dredging or indirectly impacted 

through eliminating the benthos in the area as a food source. Although the area 

that is dredged will be subsequently recoloni zed by opportunistic species, it will 

take some time before the structure and function of the ben I hie community will 

return to the physically modified benthic habitat FPA admits in the Feasibility 

Study for the Estuary and Lower Harbor /Bay (FS-E/LH/BAY) (EBASCO 1990) 

(p. 2-39) that, "the time required to reoolonize these impacted areas is not known.1 

Thus, EPA cannot appropriately evaluate these impacts as short or long term as it 

is required to do 



In interridal and wetland areas there will be additional impacts. Although the 

details of the preferred remedy are insufficient to estimate the amount of 

interridal habitat: that will be changed it is clear that sejveral_acres_of intertidal 

habitat will be changed into sub tidal benthic habitat through dredging. This will 

eliminate or destroy habitat: which supports shellfish beds, e.g., the soft shell clam, 

,°r which serve as important feeding areas for shorebirds and 

waterfowl. 

The proposed plan for the estuary and harbor will also involve the destruction of 

several acres of saltmarsh, a valuable wetland, both by dredging and also by 

placement of several confined disposal facilities (CDF) in wetland areas. The 

ramifications of this action are only addressed casually in the FS-E/LH/Bay and 

there is no attempt to quantify this impact or to suggest that anything will be 

done to mitigate for it other some vague suggestion that the saltmarsh will be 

restored. This is surprising considering the high priority that has been given to 

the preservation of wetlands and. the necessity to mitigate for them if they are 

taken or destroyed. If any private applicant submitted a plan which involved 

destruction of over three acres of valuable wetland habitat, EPA 'would want 

substantially more well thought out plans than are presented, in the FS­

E/LH/BAY. 

The physical modification of the estuarine habitat through dredging will, also 

result in long term indirect effects by changing circulation patterns, in areas of the 

upper intertidal zone, near the foot of the saltmarsh, dredging will presumably 

undercut the bank of the estuary and. result in erosion and slumping of the edge 

of the saltmarsh. This process is a progressive one and without some means of 

stabilizing the banks,, there is a substantial potential for losing great areas of 

saltmarsh, The overall effects of these have not been quantified or discussed by 

EPA, but from a qualitative perspective the changes to the hydrography and 



physiography of the upper estuary may ultimately result in a different, estuarine 

communi ty 

In the Outer Bay, the Proposed Plan contemplates dredging and capping of some 

as yet unknown area to the south of the Hurricane Barrier. Not only is the areal 

extent unknown at this time, but the environmental impact of the proposed 

remedial action is hardly given lip service in the Supplemental Feasibility Study 

(EBASCO 1992) (SFS) Neither are the environmental impacts resulting from the 

capping and dredging planned for the Outer Bay compared to any potential 

impacts that are presently occurring. Such a flagrant disregard for even a 

modicum of a comparative analysis is ill-advised, arrogant and violates the 

carefully considered process NCP has established for remedial decision making. 

RESySPENSlQNI)L^ 

CONTAMINANTS 

The disturbance of bed sediment by dredging and the movement of the dredged 

sediments,, whether by barges or hydraulically through pipes will lead to 

increased sediment resuspension and turbidity This will have a number of effects 

including release and mobilization of sediment particles as well as organics and 

contaminants associated with the sediments. These have been commented upon 

before by AVX in their critique of the Hot Spot Feasibility Study. Photographs 

and analysis of water column samples collected by Rizzo Associates during the 

USAGE Pilot Dredging Study indicated levels of suspended sediment four to ten 

times higher than background levels at distances up to 400 feet from the dredge. 

(Defendants'' Joint Comments on the Hot Spot Feasibility Study, New Bedford 

Harbor. Rizzo Associates, 1989). 

During dredging of contaminated sediments it is therefore important to remove 

and transport the sediment with a minimum of sediment turbidity and associated 



contaminant release The major variables that can affect turbidity and 

contaminant release during dredging are 1) the type of dredge used; 2) the 

control of I he dredge to l imit the amount of sediment removed and subsequently 

transported; 3) the period of rime over which dredging is conducted; and 4) 

effects caused by operations and at tendant equipment, e g , barges, swing anchors, 

prop wash, etc This was also observed during the Pilot Dredging Study (USAGE, 

1990). 

The type of hydraulic dredge being proposed for use in New Bedford Harbor 

relies on a centrifugal water pump to create a vacuum at the dredgehead. The 

dredged materials will be hydraulically pumped through a pipeline to the 

disposal area. The typical hydraul ic dredge loosens the sediments and then 

transports it with a quan t i ty of water as a "slurry". A significant problem with 

using hydraulic dredging for contaminated sediments is the quantity of excess 

material t ha t is contaminated through the process of creating the slurry. 

Typically, hydraulic dredging operations result in a slurry that is only 10 percent 

solids, the other 90 or greater percent being the water added during the dredging. 

In operations involving contaminated sediments, however, there may be even 

more dilution clue to controls put in place to limit turbidity, i.e., slowing the 

swing speed of I he dredgehead 

In addition, when working in the soft, fine sediments of New Bedford Harbor, 

particularly in the Upper Estuary, there is expected to be considerable "bulking" of 

material. This results from the disruption of previously consolidated material 

Because of I his the volume of material dredged, treated and subsequently stored 

in the CDF will initially be 40 -• 50 percent greater than what was dredged from 

the bottom. 

The primary objectives in dredging contaminated sediment are to minimize 

resus pens ion, maximize precision so "overdredging" and there-fore dredged 



volume1 is minimized, and maximize p r o d u c t i v i t y so as lo minimize I he time thai 

sediments are resus ponded and endemic organisms exposed to contaminants 

released during the dredging process (Palermo, 1991) Obviously, maximizing 

precision and productivity arc competing objectives, especially when working in a 

shallow estuary The government has failed to discuss these variables in de ta i l or 

to present their strategy or cost benefit, analysis so U can be reviewed. 

Las t l y , as was observed in the Pilot Dredging Study (USAGE! 1990) resuspension 

of contaminated sediment will result from the operations of dredges in a shallow 

estuary Hydraulic dredging in waters the depth of the upper estuary 

w i l l require small, shallow draft barges These barges will probably have a 

minimum draft of about three f e e  t Since much of the upper estuary is less than 

these depths and, in fact, over 15 acres of it in the inlertidal zone, the placement, 

movement and operation of these barges wil l be severely limited by the depth of 

water The dredging operation will therefore require dredging of pilot channels at 

least adequate for the barges to be floated in, and perhaps deep enough to allow 

operation of small tugs to move the barges. This will result in the need to dredge 

a substantial amount of uncontaminated bottom sediment and contaminate it. in 

the process by mixing it dur ing the dredging process. 

As documented by m a n y studies (Tramontano and Bohlen 1984; USFWS 1980) the 

suspended solids that results from dredging operations not only have the 

potential to smother bent hue organisms in the vicinity when the suspended 

sediments settle out, but the presence of increased suspended solids level in the 

'water column can also reduce or stop feeding by suspension feeding organisms, 

dog the gills of fish and invertebrates and interfere with photosynthesis of 

phy top lank I on or submerged aquatic vegetation. The transport of these 

suspended sediments also spreads the contamination lo other areas remote from 

the dredge. The potential for and magnitude of this transport has not been 

adequately studied by EPA. 



Use of hydraulic dredging in New Bedford Harbor will also result in the 

entrainment of meroplanktonic larvae of some of the endemic species, e.g., the 

soft shelled clam and the lobster. Entrainment results from the plankton in the 

water getting sucked into the hydraulic lines and killed, during dredging. 

Accentuating this effect is the fact that the estuary is relatively constricted and the 

dredging period will be extended, probably over several years, so there is a high 

probability that successive cohorts of estuarine species may experience high 

mortality rates through entrainment. The long term effect of this impact has not 

been addressed by the government. 

For the same reason the hydraulic dredging operations will impede or interfere 

with use of the estuary as a feeding or nursery area for migratory fish. Operation 

of the dredges in the Upper Estuary as planned will essentially preclude use of 

the entire area for extended periods. Again, the long term effect of this impact 

has ben adequately addressed. 

While it is generally true that estuarine organisms, both plant and animal have 

adapted to and can survive changing physical conditions and increases of 

turbidity, as associated for instance with storms, the dredging as planned will be a 

continuous insult over an extended period of time, over five years (EBASCO 

1990). This is a substantially different situation than would be experienced under 

natural conditions 'where increases in turbidity due to episodic events is short 

term in nature. 

As AVX has previously commented, and as was documented in the Pilot 

Dredging Study (USAGE 1990), the engineering of effective and continuous 

turbidity controls during dredging is nearly made impossible due to the tidally-

dominated, shallow estuarine environment in the Upper Estuary and Harbor or, 

in the Outer Bay, because of the dynamics of the near shore zone. It is probable 

that the activities associated with any attempt to minimize turbidity in the Upper 
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Lstuary, for instance, will result in as much turbidity due to prop wash as would 

he released from unrestrained dredging 

Probably the most significanl water column impact associated wi th dredging, 

however, is likely lobe Ihe release of contaminants, e g., PCBs, PAHs and heavy 

metals as well as nutrients, especially free sulfides, hydrogen sulfide, and 

ammonia (1JSFVVS, 1980) Among (he many effects from the release of nutrients 

and orgamcs, especially throughout a long duration dredging project as is 

presented in the FS-E/LH/Bay will be the increased biochemical oxygen demand 

re suiting from exposure of reduced sediments In oxygenated 'water during 

dredging, and discharge f rom the CDF. This increased biochemical oxygen 

demand reduces the amount of oxygen in the water column available to marine 

l i f  e and could have significant effects , including death, to organisms in Ihe 

estuary This impact was not addressed by the government. 

As has been documented by several other studies, the release of sediment-

associated com la nun ants through dredging will significantly increase the 

bio availability and subsequent uptake and bioaccumulation of these contaminants 

(USFWS 1980; Dillon 1984; Rice and White 1987; Larrson 1990). While this may be 

an acceptable trade off in the short term, if there were subsequent benefits to the 

estuarine organisms in the long term, the New Bedford Harbor dredging program 

will continue over several years, thereby extending the period of effect. In 

addition, because the topography of Ihe estuary and lower harbor will be 

changed, the sediment bed equilibrium that established will be modified. H i  s 

l ikely that this will result in increased flax of contaminants in other areas of the 

estuary. No attempt has been made by EPA to quantify this potential. 

The process, of hydraulic dredging not only will faci l i ta te the release of 

contaminants from (he sedi men I to the surrounding water a t the point of 

dredging, it will also disperse them throughout the water used to conduct Ihe 



hydraulic dredging. Since a substantial amount of water will be necessary to 

conduct the hydraulic dredging, and since hydraulic dredging involves at least a 

10:1 dilution, and there will be extensive mixing in the dredge slurry, such that 

the dredging process will daily mix millions of gallons of water with the 

contaminated sediment. Since the dredged sediment is no longer in equilibrium 

with the water in the slurry, and there is an active mechanical mixing of the 

sediments occurring, it is expected that , many of the contaminants will be 

desorbed front the sediment particles and subsequently discharged or volatilized 

to the air either at the dredge site or during discharge of the hydraulic lines to the 

CDF or from the CDF before it is capped. 

Once the sediments have been disturbed by dredging and the contaminants 

released to the dredge slurry, those contaminants that are hydrophobic, e.g., 

PCBss will have a significant tendency to partition, back to sediment or to 

volatilize to the air. To the degree that this volatilization from the water 

surrounding the dredge location, during handling and transport through the 

hydraulic lines and by release from the CDF increases airborne concentrations of 

contaminants, any potential risk to human health or to wildlife is increased. 

There has been no apparent attempt to address I his aspect of the Proposed Plan. 

This is a glaring oversight since there is no other means to weigh the benefits of 

the Proposed Plan to human health than to compare the relative risk associated 

with dredging and disposal in the CDFs. This oversight is especially remarkable 

since it was reported by Fowler and Hanson (1991) that there were indications 

from emissions modeling that there was a "potential problem associated with 

shoreline disposal of PCBs contaminated sediment." Despite their admonition that 

need for engineering controls to limit PCBs emissions "should be determined on a 

site specific basis" no further investigations were conducted for proposed remedial 

plans for either of the operable units. This,, in spite of the fact that Fowler and 

10 



I Ian sen (1991) pointed out that their study and conclusions were only applicable 

for dredging in sediment of 200 ppm or less. 

In a review of the potential magnitude of volatilization during implementation of 

the proposed remedy (Valsaraj and Rieble 1991 Attachment B) estimated that the 

potential volatilization during dredging would be between 146 and 2630 g/hr 

depending upon how well the dredging operation is controlled. Assuming thai 

dredging, just in the estuary and lower harbor, lasts for 5 years (EBASCO, 1990) 

and is conducted lour hours per day for 200 days each year, there is the potential 

for release of from 584 kg to 10,520 kg (over seven metric tons) greater than what 

would be released during that period if no action is taken. During a period 

equivalalcnt to the duration of dredging Valsaraj and Rieble (1991) estimate 

approximately 124 kg P'CBs would have been released by volatilization under the 

no action scenario. 

In addition to volatilization around the dredge head there would be additional 

potential for volatilization where the dredge slurry is discharged and ponded in 

the CDF and from the CDF before and, to a certain e x t e n t , a f t e r it is capped. 

Rieble (1992; Attachment C) has estimated the magnitude of that, release tha t 

using the same assumptions t h a t the dredge release rates are based upon, and 

equations developed by Thibodeaux (1989) for the Pilot Dredging CDF. Rieble 

estimated up to 480 g/hr might be released in the CDF filling operation and up to 

as much as 46 g/hr PCBs released from the exposed dredge spoils after 

dewatering. Although EPA has not described how long the CDF's will take to be 

filled or le f t open prior to capping, if one assumes two years as a reasonable 

approximation (the dredging wil l take, place over 5 years or more) than one may 

find as much as 8400 kg or 4.2 metric tons of PCBs might be released during 

filling and as much as another 807 kg or PCBs released from the uncapped CDFs. 

It should be noted tha t the lower rates for PCBs concentration in the CDF effluent 

measured by US ACE in the Pilot Dredging Study were likely due to the fact t h a t 
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i n i t i a l concentration of PCBs in the sediment was lower than what will be 

encountered in the majority of the areas to be remediated in the estuary and PCBs 

in the CDF eff luent were net of those that had volatilized in the CDF or 

readsorbed to sediment or sides of the CDF structure. 

I t is uncertain because of the absence of d a t a , how long dredging will be 

conducted in the Outer Bay or what volume of sediments will have to be disposed 

of in one of the three CDFs built for the Estuary and Lower Harbor remediation, 

or for that matter in an additional CDF built, especially for the Outer Bay 

sediments as suggested by EBASCO (1992). Obviously, these will be additional 

PBCs that will be volatilised during the remediation of the Outer Bay. This has 

not been addressed by EPA. 

As previously discussed, an additional source of contaminants being released to 

the system will be through flux from the CDF. Since the CDF is planned to be 

built in an interridal area and will be unlined, the construction of the CDF, 

facilitated by the tidal pumping will likely ensure a chronic low-lev el release of 

PCBs and other contaminants. In addition to volatilization dredging would 

accelerate release of PCBs from sediments, as explained previously. Although 

there EPA has not made any ef for t to quantify this incremental release, it is likely 

to be significant 

In summary, EPA has overlooked or vastly underestimated the potential for 

release of PCBs during dredging and CDF disposal operations. In just reviewing 

these few single examples one can calculate a release of over 11 metric tons of 

PCBs volatilizing during the five year operation. During thai same time in the 

absence of remedial activity only about 186 kg PCBs would have been volatilized 

from the upper estuary during that time. 
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One legitimately wonders how a decision to dredge could be made when it is 

clear that at least for the first several (5-10) years the result will be an incremental 

release of PCBs, an increase which,, by the way, was not considered in Battelle's 

hydrodynamic model nor in the food chain model. One also legitimately wonders 

whether by the end of the 5-10 year period tha t natural capping through 

sedimentation and degradation of PCBs through microbial action, a mechanism 

which has been demonstrated by EPA, will have resulted in decreasing the release 

rate of PCBs at least as much as this will considered action EPA has not 

adequate I y answered I his quesl ion!' 

If EPA had made the effort 1o include1 these additional releases from volatilization 

in its risk assessment and included the incremental clredging-related increases in 

its hydrodynamic and food chain models, and included the effects of natural 

capping through sedimentation and degardation of PCBs by microbial action, it is 

likely I hat the results would demonstrate that there was no significant benefit to 

the environment gained from the incredibly expensive remediation it has 

proposed. 

1,3
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OUTER BAY PROPOSED PLAN
 

For some reason which defies logic, despite a con fusing and. unsuccessful attempt 

to justify it, EPA has decided that while 50 parts per million (ppm) is an adequate 

target clean-up level (TCL) withirrthe estuary and lower harbor, that it must go to 

an TCL level of 10 ppm in the Outer Bay to achieve its remedial objectives.. EPA 

indicates that this decision is necessary, even though it is obvious from recent data 

(Schwartz 1988) (Hi l lman 1987) that average PCB body burdens of flounder in the 

Outer Bay are generally below the FDA limit of 2 ppm PCB and average PCB body 

burdens of lobster in the Outer Bay appear to be at or near that level. In order to 

justify this more onerous TCL, EPA has relied on human, health risk assessment 

(EBASCO 1989) in which they conclude a level of 0.2 ppm in. edible tissue of 

aquatic organisms is require to maintain human health risk below a level of 10 G'. 

AVX has addressed the inappropriateness of this conclusion.. 

The "technical rationale" (EPA 1992; p.,7) for the proposed remedial plan for the 

Outer Bay (EBASCO 1992) is a sophomoric, "back of the envelope" analytical 

model,, the so-called "relative exposure model" developed by NOAA in its 

Evaluation of Effectiveness report (NOAA 1992). While AVX will not dignify this 

futile attempt at scientific analysis by pointing out the many shortcomings of the 

approach taken, suffice it to say that its use has taken the level of environments I 

impact evaluation back to the pre-Clean Water Act clays. It is clear in. the 

Supplemental Feasibility Study (EBASCO 1992; 4-26) that while EPA was using; 

this relative exposure model as their "technical rationale" it, recognized the many 

uncertainties inherent in the "model"". Why EPA appears satisfied with such a 

flawed tool when, it felt it was necessary to develop a far more sophisticated three-

dimensional model for the estuary and Lower Harbor •- which cost, several 

hundreds of thousands of dollars and tens of thousands of man hours over a six 

year period, which was so conapl.es: that.it took 90 minutes on a Cray XMP 

computer to run one tidal cycle •- is incomprehensible. What is clear to AVX, 

however, is that is was political expediency and not any sound scientific or 

http:conapl.es


engineering rationale that has caused EPA to leap to the other end of the 

spectrum in evaluation strategy when it came top the Outer Bay. 

Before discussing a few fundamental problems with the relative exposure model it 

is first appropriate to point out that while EPA may appear to conclude otherwise, 

the development of a model, be it an analytical or a numerical model does not by 

itself confer any reality on or legitimacy to the results of that model, A model 

must be calibrated with real is t ic assumptions and then verified against an 

independent data set to acquire any credibility. The calculations made by NOAA 

in the so-called evaluation of effectiveness study are no more than just unfounded 

and simplistic speculation unti l EPA demonstrates their credibility by calibrating 

them against known data and verifying the results with other independent data. 

EPA has not dome that. 

In reviewing the "house of cards' upon which EPA has staked its scientific 

integrity, S.E.A. (Attachment D) has focused on the three fundamental points 

underlying NOAA's analysis: first, that PCB levels in the biota are directly related 

to sediment PCB concentration; second, that the sediments of the Outer Bay are 

the predominant source of PCB to the resident biota; and, third, that available 

PCI:! data accurately represent the present distribution patterns of PCB in the 

Outer Bay. S.E.A.*s evaluation of these assumptions are that even in the first 

order they are not met. All assumptions are shown to be either 'totally or partially 

violated. Because of this, NOAA's model is incorrect and presents no basis for a 

realistic or accurate assessment of alternatives. In addition, the relative absence 

of data on the distribution of PCB in the Outer Bay results in tremendous 

uncertainty in estimating scope and cost as well as effectiveness of re medial 

action. EBASCO (1992) has even estimated that if the nine potentially 

contaminated areas in Exhibit E of the SFS are confirmed to exceed 10 ppm it 

could result in a cost for remedial action to be $30,000,000 or $40,000,000 or more 

and the requirement to take more wetland in the estuary Lo site an additional 

CDF Indeed, Balsam's independent analysis (Table 1) indicates that costs to 



dredge or cap these additional areas and construct an addit ional CDF would bring 

the total estimated costs for the Outer Bay remediation to an estimated 

$44,707,, 171. 

The decision by EPA to even develop a plan for remediation of the Outer Bay in 

the absence of sufficient data to determine is clearly premature. While the 

scientific uncertainty of the estimates of cleanup area and volume are discussed in 

the SFS (EPA 1992) and the SEA (Attachment D) review of the NOAA evaluation 

one does not meed to be a scientist to ask the most fundamental common sense 

question-why does EPA feel compelled to make a remedial decision now with 

such an in sufficiency of information on matters which have such significant 

econo mi c, en vi ronmenta 1 and sociological ra mifi ca ti ons. 

It is clear from EPA's and NOAA's own words -- and certainly by the extent and 

comprehensiveness of EPA's proposed "confirmatory" pre-design sampling plan 

(EBASCO 1992; Appendix D) -- that there is a tremendous uncertainty about the 

distribution of PCB in the Outer Bay (a minimum of an other 300 samples are 

planned to be collected). In fact there is so much uncertainty that one is moved to 

question whether EPA's plan to cleanup certain as yet undefined parts areas of the 

Outer Bay is procedurally premature. Based upon the evidence of the lack of data 

(which is confirmed by EPA's own admission and the magnitude of the pre-design 

sampling) it appears that EPA is, in fact, proposing another remedial 

investigation. While AVX challenges the data available and the analysis used to 

justify further action on the Outer Bay, AVX considers that the EPA's level of 

understanding and knowledge of the Outer Bay is such that to go forward with a 

proposed plan without formally separating the Outer Bay into an operable unit 

and going forward with an additional remedial investigation is not only cavalier, 

but is regulatory eslortion. 
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TABLE 1.
 
COST ESTIMATE COMPARISON/EVALUATION
 

SELECTED REMEDIAL ACTION ALTERNATIVE BAY-4
 
UPPER BUZZARDS BAY, NEW BEDFORD HARBOR
 

NEW BEDFORD, MASSACHUSETTS
 
Cap Area C, Dredge and On-Site Disposal of Areas A & B
 

ACTIVITY/ 
DESCRIPTION 

I.	 Direct Costs 
A.	 Dredging Areas. A. & B 

1.	 USAGE Estimate Approximately 
67,000 cubic yards 

2.	 EBASCO Estimate Approximately 
'252,000 cubic yards 

B.	 CDF No. 1 Dike Modifications 
C.	 Construction of Additional CDF for 

25:2,000 cubic yards
 
I). Water Treatment
 
E.	 Capping of Area C 

1.	 USAGE Estimate Approximately 
160,000 cubic yards 

2.	 EBASCO Estimate Approximately 
850,000 cubic yards 

F.	 Predesign Program 

SUBTOTAL I 

II.	 Indirect Costs 

A.	 Health & Safety (at 5%)
 
Level D Protection
 

B.	 Legal & Administrative (at 6%) 
C.	 Engineering (at 10%) 
D.	 Services during Construction (at 

10%) 
E.	 Turnkey Contractor Fee (at 15%) 

SUBTOTALn 

Contingency (at 20%) 

TOTAL CAPITAL COSTS 

III .	 Operation & Maintenance Costs 
(Aquatic Cap of Area C: present 
worth at 5% for 30 years upon 
completion) 

SUBTOTAL ID 

TOTAL COST ESTIMATE OF 
REMEDIAL ACTION 

EPA COST 
ESTIMATE 

$1,204,200
 

N/A.
 
$ 241,350
 

N/A
 
$ 3,35,300
 

$2,752,000
 

N/A
 
$ 349,600
 

$4,882,450
 

$ 244,123
 
$ 292,947
 
$ 488,245
 

$ 488,245 
$ 732,368 

$2,245,927 

$1,425,675 

$8,554,052 

$1,099,500 

$1,099,500 

$9,653,552 

REVISED 
COST 

ESTIMATE 

N/A 

$3,325,0,30 
N/A. 

$4,850,000 
$ 335,300 

N/A. 

$14,776,000
 
$ 349,600
 

$23,635,930
 

$ 951,364 
$1,141,637 
$1,902,728 

$1,902,728 
$2,854,092 

$8,752,549 

$6,477,695 

$38,866,174 

$5,841,000 

$5,841,000 

$44,707,174 



V. ENGINEERING FEASIBILITY
 
AND
 

COST ESTIMATION
 



ENGINEERING FEASffilUTY AND COST ESTIMATION 

The United States Environmental Protection Agency (EPA-E-LH/B) Region 1 has 

proposed a plan of for a preferred remedy for the Estuary and Lower Harbor/Bay 

(EST/LHB) portion of the New Bedford Harbor Kuperfund Site. The proposed plan 

consists of the following components) 

•	 construction of three confined disposal areas (CDFs) within wetland areas of 
estuary for storage of RGB con Laminated sediments that will be dredged from 
selected locations within the estuary and lower harbor; 

•	 dre dgin g of ap pro s:i m ate ly 308,000 cu bic yards of sed im ents conta mina ted with 
PCBs at concentrations greater than GO parts per million (ppm) from selected 
areas within the estuary and lower harbor; 

i 
•	 transport (via hydraulic pumping) the dredged sediments to the CDF's where the 

contaminated sediments will gravity settle, 

•	 treatment of t he effluent d ischa rged from the CD Fs prior to th e u Iti mate discharge 
of the effluent to the harbor. The effluent will be treated Lo remove PCB and 
heavy metals contained on the sediment remaining suspended in the effluent; and 

•	 capping of the CDFs to prevent migration of liquids, through the cap and into the 
conta i ned conta nun ated sed i merits. 

In a review of the proposed plan, a number of questions have been raised that strongly 

imply that EPA has not adequately evaluated the feasibility of its preferred plan or has 

underestimated the complexity and cost of the effor t . In the attached table (Table 1) 

costs developed by EPA. in its Feasibility Study (EBASCO 1990) have been compared to 

costs	 that will result once one takes into consideration factors which EPA did not 

adequately take into consideration or tasks that EPA underestimated. 



THE COSTS ASSOCIATED WITH DREDGING WILL BE GREATER THAN EPA 

HAS ESTIMATED. 

There will be substantial problems associated with the performance of the dredging 

operations during the implementation of the proposed, remedial plan, some of which were 

experienced by the USAGE during the pilot dredging; program. EPA's estimated 

timeframe for dredging activities does not account for a realistic production rate or 

sufficient down time for mechanical problems or for the need to frequently clear the 

dredge head of airy debris encountered during the dredging activities. 

EPA has estimated a cost of approximately $3,292.,000 to dredge approximately 308,000 

cubic yards of contaminated sediment (EBASCO 1990). The cost presented in the EPA 

cost tables for the dredging operation appears to include the cost associated with 

pumping the dredged sediments from the dredging site to the CDFs. EPA has indicated 

in their cost tables that a unit cost of $ 9.66 per cubic yard of sediment was used to 

develop the dredging cost for the preferred remedy.. EPA has also indicated that the 

dredging is expected to require approximately 1.100 days to complete (EBASCO 1990).. 

This time frame equates to removing 280 cubic yards of sediment per day for the two 

dredges. This assumes that both dredges will be operating at peak performance (35 cubic 

yards dredged per operating hour) and that the entire four hours during high tide will 

be spent dredging. This assessment of the dredges efficiency does not agree with the 

results from the USAGE Pilot Study (USAGE 1990) nor does it appear to be tech.nical.ly 

feasible. 

Due to the nature of the selected dredge,, guide boats will be required to position, the 

dredge prior to the initiation of any dredging operations as noted in the Pilot Dredging 

Study, For instance, during the Pilot Study., dredging could only be conducted in. area 

1 (located in the estuary in a small cove adjacent to 'the construction site for the Pilot 

Study CDF) 77 percent of the available time. Furthermore, the actual dredging rate 

during the Pilot Study (taking into account two passes with the dredge, averaged 26.5 

cubic yards per hour). The difference in production rate (decrease from the proposed rate 
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to a rate that was obtained during the Pilot Study), .15 c y/hr versus 26.5 c.y./hr would 

result in an increase (to an estimated 1453 days) in the time required to complete 

dredging in the estuary and lower harbor by an estimated 32% 

This increase in estimated dredging; time assumes that both dredges are operating for the 

full four hours per day, and does not allow for any operational down time nor for any 

t ime associated with movement, set up and demobilization of the dredge each day It is 

reasonable to expect the start up and shut down operations associated with the dredge 

to require one to two hoars each day. Some of these operations maybe performed during 

low tide; however, repositioning of the dredge prior to the start of dredging in a new 

location will have to occur during high tide due to the required draft of the dredge and 

the need for pilot boats to maneuver the dredge. Therefore, the effective daily ope rating 

time may be reduced from four to two or three hours per day 

.Assuming the effective da i ly operating (dredging) Lime is three hours, and two dredges 

are available everyday, the actual t ime required to dredge the 308,000 cubic yards of 

material will be approximately (assuming a production rate of'26.5 cubic yards per hour 

per dredge) 1940 clays. Assuming an estimated 220 days per year during which dredging 

may occur, the dredging operations will require approximately JL^ears. This increased 

t imef ramc will result in an increase in the costs associated with the dredging due to the 

extended duration of the time the dredges spend on site and the additional routine 

maintenance requirements. Based on the issues id entitled above the cost associated with 

the dredging component of this remedy could increase from 75 to 100%. This would 

result in a cost increase for the dredging component of the remedy ranging from 

$2,500,000 to $3,300,000. These increased costs are reflected in Table 1. 

THE COST ASSOCIATED WITH THE CONSTRUCTION OF THE THREE CDFS 

DOES NOT APPEAR TO ACCOUNT FOE THE COST ASSOCIATED WITH 

OBTAINING, AND PLACING ADDITIONAL MATERIAL THAT WILL BE 

NEEDED AS A RESULT OF THE SETTLEMENT OF THE CDF DIKES. 



A review of available geotechnical information (Woodward-Clyde Consultants 1987) 

regarding the proposed locations for the three CDF's indicates that the native .material 

on which, the three CDFs will be constructed consists of 6 or more feet ofsi.lt with low 

density and poor bearing capacities.. Surcharging (discharging of the dredge spoils to the 

CDF) of the silt material will result in the displacement and consolidation of the existing 

silt and subsequent failure of the dike wall. The failure of the dike walls will require 

additional placement of material in order to maintain the required design height and 

width of the dike walls. It is likely that the dike walls will settle approximately 3 to 5 

feet and as a result, the cost for the construction of the three CDFs may double due to 

the cost associated with the extra material necessary to construct the dike 'walls to the 

required, heights and the cost associated with the placement of the material These costs 

have been included in Table 1... 

Several additional problems were also identified concerning the constructability of the 

CDFs: 

1) Placement of the geotextile and subsequent fill during high, tide will result 
in a mud wave similar to the one that developed within the CDF during the 
Pilot Study (USAGE 1990). As noted in the Pilot Study report a single CDF 
was constructed in the general location where CDFs 1 and la will be 
constructed. The Pilot Study CDF was designed to contain approximately 
5,000 cubic yards of sediment (the Pilot Study was much smaller than 
either of the two proposed CDFs for this location; CDF1 or CDF la). Due 
to the size of the pilot CDF it was necessary to coin struct a portion of the 
CDF below the mean high water elevation., As mentioned previously 
geotechnical. testin g of the subsurface materials present under the proposed 
CDF location indicated that the materials were unsuitable for structural 
loading. In order for the construction of the CDF to proceed, the USAGE 
selected a woven geotextile to be placed over the unsuitable native 
materials. This geotextile was placed in order to reinforce the native soils. 
The USAGE placed the geotextile immediately prior to the placement of the 
first lift of material used to construct the dike,, The placement of the 
geotextile followed by the immediate surcharging of the native soils 
resulted in a wave of subsurface material moving away (a mud wave) from 
the in water portion of the dike., Due to the presence of the fill material 
over the geotextile, assessment of damage or displacement of the geotextUe 
could not be performed (USAGE 1990; Appendix 6). The extent that the 
wave of subsurface material traveled from the dike wall was not recorded. 



However, the fact that material did move is sigirii.ficant since the proposed 
locations for the three CDFs is over areas of con Laminated sediments that 
would have to be dredged,, 

As noted in the current proposed remedy description, the construction of 
the CDFs over areas of contaminated sediments will reduce the amount of 
con Laminated sediments that, would otherwise have to be dredged and 
placed within a CDF by approximately 147,600 cubic yards., However if 
construction of the CDFs results in any movement of this material from 
outside the footprints of the CDFs the material will require dredging and 
being placed within a CDF. It is expected that some if not all of the 
material under the CDF walls will be ultimately be displaced and require 
dredging. Any of these additional sediments displaced by the construction 
of the CDFs will have to be stored in one or more of the CDFs,, Given the 
current volume of sediments to be dredged and the EPA's anticipated 
expansion factors, the storage volume of the three CDFs (EPA estimates 
434,000 cubic yards) may not be sufficient to contain the e&tra sediment 
displaced by the construction of the three CDFs. Therefore, the capacity of 
one or more of the CDFs may have to be increased resulting in additional 
costs and time to complete the remedy. 

2) The design of the CDFs calls for the construction of two cells. 1'n order to 
mee t this design requ iremen I in th e Pil o t Study, the USAGE insta I led sheet 
piling v»rithin the CDF effectively establishing two separate cells. If such 
a method is planned for the estuary and lower harbor remediation, there 
is a significant possibility that the use of the sheet piling will damage the 
geotextile that has been placed over the subsurface material and result in 
an increased potential for differential settlement and failure. Although no 
mention of any impact on the geotex tiles due to the placement of this sheet 
piling is given in the Pilot Study report, the report does indicate that the 
placement of the surcharge material o v e r the geotextile did result in tears 
in the geotextile material. Although it was not monitored in the Pilot 
Study, the installation of the sheet piling within the CDF may also have 
resulted in significant tearing or displacement of the geotextile that was 
placed beneath the CDF walls to stabilize and support the walls. It is 
expected that long term monitoring of the settlement and slumping (if any) 
of the CDF wails will have to be performed in order to evaluate any 
impacts resulting from the installation of the sheet piling,, 

3) Consolidation and differential settlement will cause the cap on the CDF to 
experience slumping and faulting and may ultimately cause failure In the 
geo membrane cover with a subsequent increase in the percolation., 
Increased percolation will have the e fleet of increasing hydraulic head 
within the CDF and may increase the rate of contaminant flux from the 
CDF. At a minimum there will be an increased requirement for 0 & M to 
main tain the integrity of the cap. 



THE EPA HAS NOT INCLUDED COSTS AND ISSUES ASSOCIATED WITH 
SITING THE CDF'S. 

Acquisition of additional land, is necessary to construct the three CDFs. The CDF 

constructed during the Pilot Study was located on city land and posed few problems in 

acquiring and. preparing the land. However, the selected locations for the three CDFs 

to be constructed as part of the preferred remedy are located, on private land, Acquisition 

of this land will involve costs not currently contained In the EPA's cost estimate for the 

preferred remedy. Based on the purchase of approximately 10 acres of land along the 

estuary and lower harbor and current and values for this area (conversation with 

commercial real estate agent in New Bedford, July 8, 1992) the cost for the purchase of 

this land is expected, to add approximately $300,000 to the EPA's cost for this remedy. 

Furthermore, the construction of the CDFs on this land and required long term 

maintenance of the CDFs (periodic replacement of the rip rap, periodic monitoring of the 

stability of the dikes, and periodic leachate/groundwater monitoring) will preclude the 

land in the vicinity of the three CDFs from other private of commercial use. 

THE COSTS PRESENTED BY THE EPA FOR THE PROPOSED WATER 

TREATMENT SYSTEM: MAY HAVE BEEN UNDERESTIMATED DUE TO THE 

FOLLOWING: 

THE PRESENCE OF ORGANICS ASSOCIATED WITH SEWAGE THAT IS 
DUMPED INTO THE ESTUARY AND HARBOR THROUGH COMBINED 
SEWER OVERFLOW PIPES (CSO'S) MAY REDUCE THE TREATMENT 
SYSTEM'S ABILITY TO TREAT THE EFFLUENT FROM THE CDFS TO 
THE LEVELS NECESSARY TO ALLOW THE EFFLUENT DISCHARGE TO 
THE ESTUARY; 

THE PROPOSED TREATMENT SYSTEMS ABILITY TO TREAT 
SEAWATER HAS NOT BEEN EVALUATED BY EITHER BENCHSCALE OR 
PILOT SCALE TESTING, 

The lack of bench scale of pilot scale testing of the proposed water treatment system 

raises concern over the systems ability to meet the performance standards established 

for the system. However, the EPA lias not designated nor considered an alternative 

treatment system. The system proposed by the EPA is the simplest and cheapest system 



of those currently available to treat the type o f con tarn inants expected. Therefore, any 

failure of the water treatment system will result in costs that have not been included in 

the EPA's estimate nor can they be currently identified given the lack of data regarding 

the proposed systems ability to treat the effluent from the CDF's. 

The water discharged from the CDF's will require treatment prior to discharge into the 

estuary. As noted in the Pilot Study, a small portion of the effluent (1.0 to 50 gallons per 

minute) was treated prior to discharge back Into the estuary The levels of suspended 

solids in the untreated effluent discharged from the CDF1 ranged from 61 to 152 mg/1 in 

samples collected from the CDF1 effluent (USAGE 19901 In order to reduce the 

suspended solids content of the effluent from the CDKs to the range identified above it 

appears that a polymer had to be added to the discharge over the weir separating the 

primary and secondary cells of the CDF. A polymer was selected by the US AC El based 

on column settling tests and added as a flocculent to facil i tate settling. In column 

settling tests one polymer (Magnifloc 1596C) was estimated to be able to reduce T'SS 

loads between the two CDF cells by up to 82 %. However, subsequent testing of this 

polymer indicated that the polymer was toxic to the native aquatic organisms present in 

the estuary. Therefore, this polymer may be unsuitable for use during the full scale 

implementation of this remedy and another must be selected. There is no information 

available regarding whether a non-toxic polymer can be selected, or if so what the cost 

implications will be. 

The treatment train selected for the treatment of the effluent from, the CDF's has not 

been evaluated under actual field conditions that may be expected during the dredging 

and subsequent filling activities. Due to the presence of elevated levels of organics 

(associated with the discharge of sewage to the harbor), and the presence of chlorine due 

to treatment of sea water, the capabilities of the treatment system are suspect. The lack 

of bench and/or pilot scale test data and data regarding other possible options precludes 

any assessment of the cost associated with the failure and necessity to identify, test and 

design a water treatment system to replace the system currently identified in the 

preferred remedy, Given this unknown, the cost estimates for water treatment are just 



a guess; they could range substantially higher if it is conceded that treatment to the 

effluent discharge levels established is even possible. If it is found that a water 

treatment system can't be practically designed to meet the EPA criteria, then there may 

be a consequent increase in environmental impact. 

Furthermore, the cost EPA ident i f ied in the current remedy do not appear to contain any 

cost for disposal and/or regeneration of the carbon expended during the treatment of the 

effluent from the CDFs. Due to the lack of data available to regarding the performance 

of the water treatment system (specifically the usage rate for the carbon) a cost for the 

disposal anoVor regeneration of the carbon can not be estimated. 
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TABLE :i 
ESTUARY AND LOWER HARBOR. RAY 

R EME DV COST ESTIMATE 

EPA COST 
ESTIMATE 

REVISED COST 
ESTIMATE 

COMPONENT	 QUANTITY TOTAL COST TOTAL COST 

Purchase of!EI Did for CDFs 10	 $ 0 $300,000l 

Construction of CDFs 

CDF 1	 1 $2,771,395 $5,550,000 

CDF la	 1 $2,84.3,555 $5,690,000 

CDF 3	 1 $4,832,978 $9,700,000 

Dir edging 30,800 $3,292,000 $5,200,000 ­
$5,900,000 

Water Treatment	 $4,761,000 $4,800,000-?73 

Direct Costs	 $18,500,928 $3:1,240,000 

Indirect Costs 

Health & Safety	 $23.8,050 $240,000 

Admi nist rative 
(6% of Direct Costs) $1 ,110,056 $1,874 ,400s1 

Engineering	 $1,850,000 $3,LOO,0002 

Services	 $2,7 75,000 $3,100,0002 

Contractor Fees	 $2,'? 75,000 $4,700,0002 

Contingency (20%)	 $5,265,000 $8,800,000 

Present Worth (at 5% for 6 
ye airs)	 $26,723,000 $39,647,553 

O & M Costs	 $7,34,000 $734,000-??* 

Monitoring Costs	 $5,817,000 $5,800,000 

TOTAL ESTIMATED COSTS	 $33,274,000 $46,181,553 

NOTES: 

]. Costa presented (or purchase of land for combruiclioi] of CDFi baaed on pa acre coal »('approximately $30,000 per acre. 
Value of land obl.iiiiio:! dunn); coiiraniation with conuncnTial realtor from New Bedford, MiuuuichiiEkEltU, July 1992. 

Z.	 Coats far administrative, engineering, services, Bind ContracUi l'i:<! hanod an ntjuadiurd I!PA pLudblinxeai. far Supiirfuad wariL 
Thiene co«U am b« C'lpEidLed to mc:re99i«fi ;BLS the CEipital a:«lui [uiitaculjeii wiUi tin; LmplenneiitJitim of the remedy incir«iui«. 

3.	 Cost prE9i«nt«ii far ULO water t;re)itment campononit undcir 'the "Kcviuueil Oant JEIiilJurnate" heading rE;prE»«Eint. tbo ISF'A .ciam1.K 
e»tiniat(! Icnr wmter <.iiEi.Bitin.E9nl using the «y»tiEin described in the EPA fcsEutibiiit.y irtuu:!;'. AJB duiciuiiMid in the uttaclwd I-EM:!, 
t.hiis coat, may be iiubEitaDtially gpreatEir due to the propoEuxl nyntarnn inability to troiil. the coiMtaniiiii.BLcil.ii Hi the. lewli 
aiiticijpEtUii in tlie effluent diti.cfLEu-ged from (.he CDFn. Etdeir ito the attEtched text. 

4.	 Gout piiEMCit for liie OpEgration and MaiateaajDiof (O <!i M) of the CDl''i muter the "Retwiuad Cattt K,ilimnt&" hi!ticlki([ iur<a 
baj)«d an the EPA cattt, tiitinuite for O & M The actual O It M ocrata ocnili inareane by an ujciqiuntiliuEible fyrnouunl. givaoi lli« 
Ukelihoad df djIIerEradEt] Mttkinnenlt iind the repaani aeoEiEUBiitated b)' inich E«E«tJlE»nent. Refer Ui lite attached texl, fair a brief 
ducuiiiioii of the omcem» aiuhaciEiUed with the canB.trudabihty of Ilie CDFii in the piropnaed locEitiaan. 

http:coiMtaniiiii.BLcil.ii
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COMPARISON OF EPA PROPOSED PLAN FOR REMEDJATION OF
 
ESTUARY AND LOWER HARBOR/BAY AND DREDGING AMD CAPPJNG
 

THE OUTER BAY AND THE IN-PLACE CONTAINMENT REMEDIAL FLAN
 
PROPOSED BY AVX IN 1989
 

An evaluation was performed to determine how the EPA proposed plain for New 

Bedford Harbor compared to the in-place containment remedial plan submitted by 

AVX 1989 (Balsam 1989) using the 9 Superfund criteria. These 9 criteria are (1) 

overall protection of human h e a l t h and the environment, (2) compliance with 

ARARs, (3) long-term effective ness and permanence, (4) reduction of toxicity, 

mobility, or volume, (5) short-term effectiveness, (6) implcmentabilitv, (7) cost, (8) 

state acceptance, and (9) community acceptance. 

OVERALL, PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

AVX believes tha i its plan for in-place containment is as protective of human 

health and the environment as the proposed RPA plan for dredging and 

containment in CDFs, and probably more so While EPA argues that in-place 

containment will not permanently immobilize the contaminated sediments, it is 

clear from our analysis that the EPA plan is even less successful at doing so, Not 

only is substantially more PCB potentially volatilized into air adding to a potential 

human health risks but the disturbance of and handling of contaminated sediment 

by dredging within the Estuary/Lower Harbor and Outer Bay results in 

significant releases of PCBs to the water column and the dispersion of 

surrounding areas. 

While it is true that the AVX in-place contain men I plan would result in capping a 

substantial amount of the upper estuary, it is true also that dredging of the area 

will have the same direct result on (he biota presently living there and dredging 

and capping in the Lower Harbor and the Outer Bay in the EPA plan greatly 

extends the area of potential impact to marine and estuarine species. Under the 

EPA plan CDFs would be constructed on wetland areas, areas that would be 



permanently taken for I he CDFs while in the AVX plan 19 acres of new salt marsh 

and 22 acres intertidal mud flats 'would be area led. 

CO M P LI AN CE WITH A RA Rs 

The contemplated remedial action under both the EPA and AVX plan will 

generally meet existing ARARs wi th the caveat that activities conducted as part, of 

the proposed plans would be permitted because this is a CERCLA site. 

LON G--T ER M EFFECT!V IE N ESS A ND PERMANENCE 

AVX believes tha t its in-place containment remedial plan is as effective and 

permanent in the long-term as is the EPA plan. In-place containment as being an 

impermanent solution due to the potential for disruption of the cap, EPA has 

proposed a plan which, with the CDFs being built on soft wetland soils, has a 

very high potential for fa i lure and at a minimum a requirement for substantial 

and continuing maintenance to make them perform as they are designed to. AVX 

believes that I he potential for differential settlement, slumping and failure, as well 

as the potential for displacement of contaminated sediment from the CDF in mud 

waves has a higher potential than does failure of a cap within the Estuary. AVX 

also believes the effort involved in maintaining the cap and, in fact, even restoring 

portions of it in the event of local disruption,, will be far less than should be 

anticipated in maintenance requirements for the CDFs. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 

Both the AVX and EPA plan focus on reducing the mobility of the contaminated 

sediments. In this regard, as previously discussed, it is AVX's belief that in-place 

containment plan does it more effectively. Many arguments that EPA presents 

concerning the permanency of the CDF solution are unsupported and untested. 

Neither the AVX nor the EPA plan will reduce the volume of contaminated 



sediments nor the loxicity except insofar as I nose contaminated sediments are1 

dredged and incinerated from the Hoi Spot. 

SHO R T-T ER M EFFECT! VENESS 

In regard to short-term effectiveness the A V X plan is clearly more effective. It can 

be conducted in a shorter rime frame, involves direct impact to a smaller area, and 

minimizes potential release of PCBs, metals and other contaminants to the 

surrounding waters or for increased volatilization of PCBs. 

IM P LEM ENTA B1LITY A M D COST 

These two catena have been included together since they are so interrelated; 

l ikely any plan could be implemented provided sufficient money is available The 

AVX plan is dearly more implementable and less costly than i = > the EPA plan. 

HP A. calculates it can implement its plan over approximately a 6-year period for 

the cost of approximately $33.2 million dollars in the Estuary and Lower Harbor 

and estimated cost of about $9.6 million for the Outer Bay, for a total of about 

912,800,000. 

AVX, however, has esli mated thai I he remedial plan for the Estuary and Lower 

Harbor may cost as much as $46 mil lion dollars or more depending upon how 

much additional engineering and maintenance is required for the CDF and 

whether EPA is successful in finding a water treatment system that will contain 

the criteria that it has prescribed. While the costs involved with the Outer Bay 

remediation are uncertain due to the lack of da ta , if we assume that the areas 

identified by EBASCO in the Supplemental Feasibility Study need to be 

remediated, Balsam's estimate is that the Outer Bay remedial plant may require an 

additional $45 million dollars (That Outer Bay remedy includes construct ion of 

another CDF within the estuary. AVX does not believe that the even increasing 

the capacity of those CDFs presently planned wil l be sufficient to handle the 

additional Outer Bay sediments). AVX estimate's t ha t the EPA tota l plan for the 



Estuary, Lower Harbor and Outer Bay could run approximately $90 million 

dollars. 

In regard lo implementabil i ty, for the most part both plains are implementable 

I lowever, in two areas there is a deficiency of information that raises questions 

about the implementability of the KPA plan All hough I he EPA plan for 

construction of CDFs and treatment of water released from the contaminated 

sediments may be implementable, AVX believes that costs required to meet-

ex pectations ha ve been sign if lean 11 y u ndcre stim a ted. 

STATE A CCEPTA M CE A ND COMM UNITY A CCEPTA N C E 

While  i t seems dear from comments to d a t e t h a t the State and community feels 

t h a t the EPA plan is more acceptable than the AVX plan, it is not clear whether 

the community would feel likewise once all the facts were known Surely, the 

perspective of having three huge vaul ts permanently sited on the shores of an 

estuarian wetland, vaults which need coin tinning monitoring and maintenance, 

would seem lo be objectionable to the community. 

In summary, AVX believes that its in-place containment remedial plan o f f e r s a 

plan that is less costly, is more implementable, and wil l result in less potential for 

environmental impact: to organisms and less potential for impact lo human health. 
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PCB Cleanup Guide I lines for Ubie Estuary 
a nd Lowe r Harbor/Ba y SedJ me nts: 

Evaluation of a 50 ppm Clean-up Level 

E sec ut ive S ummary 

The baseline risk assessment performed by E.G. Jordan (ECJ) and submitted 
to US EPA by Ebasco Services, Inc. adopted overly conserva t ive exposu re 
assumpt ions to determine r i sks associated w i t h direct exposure to PCD-
contaminated sediments and contaminated seafood from New Bedford Harbor 
These assumptions include the sediment ingestion rate, the amount of New Bedford 
Harbor fish consumed by area residents, the toxicokinetic (bioavailability) factors 
for RGBs, the number of .years that an infant or small child would, contact site 
sediments or consume fish from the area, and the f requency of exposure to site 
sediment!:,. The use of these overly-conservative exposure assumptions leads to an 
overestimation of the risks associated with site conditions. 

Using more realistic exposure assumptions where appropriate, TERRA, Inc . 
has performed an evaluation of the proposed 50 ppnm PC 13 clean-up standard by 
de te rmin ing the excess l i f e t ime cancer risks associated w i t h child and adul t 
beachcomber exposures to sediments containing PCB contamination at levels 
cor responding to the proposed standard. To calculate these risks TERRA, Inc 
applied three different PCB cancer potency factors to the dosages derived from each 
exposure scenario The f i r s t v a l u e , 7 7 (rrif'Yk g/d a.y)  ] , represents the USE PA's 
conservative estimate of PCB carcinogemcity, which was based on a study using a 
60'v!; chlorine PCB m i x t u r e but w h i c h suffers from serious methodological 
shortcomings. Although evidence for the carcmogenicity of 54% chlorine PCB 
m i x t u r e s is equivocal at best, and evidence for the carcinogenic!ty of 42% chlor ine 
PCB mixtures is negative, the current posit ion of the USE PA is that t h i s 
conservative value should be used to ca lcu la te l i fe t ime cancer risks associated with 
exposures to PCB mix tu res with lesser chlorination. Given certain exper imenta l 
design flaws associated with the study upon which the US EPA slope factor is based, 
and the fact that , a l l pertinent PCB cancer bioassays have been re-eva lua ted 
according to the turner pathology class i f icat ion schemes currently used and 
recommended by the Nat ional Toxicology Program (1EHR, 1991), the use of the 
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USE PA cancer potency factor provides risk estimates which are un realistically high 
and lacking in credibility Therefore, TERRA has also calculated cancer risks based 
on two a l te rna t ive cancer potency factor value's, slope factors of 1.1. and 0.18 
i rng/"hjE;/day)'j[ These cancer potency factors were derived from an animal study of a 
60% chlorine. PCB mixture and are therefore still extremely conservative when 
applied to an assessment of the risks associated with 54% and 42% chlorine PCB 
m i x t u r e s . The L 1 (mg/kg/dayj- ' va lue derived by TERRA, Inc . was based on a 
cons ide ra t ion of Schaeffer et al. (1984) and the recent reevaluat ion of this study's 
tumor incidence as reported by the Inst i tute for Evaluat ing Health Risks (1991). 
The 0.18 (rng/kg/day)'-1 value also was derived from these two studies, using body 
weight as the animal-to-hum an scaling factor, rather than body surface area, which 
was used to determine the other two cancer potency factors. TERRA, Inc . believes 
that either of these two va lues provides a more re l iable es t imate of carcinogenic 
potency than the USE PA-de rived va lue because they are based on more recent 
scient if ic developments in areas which affect the animal- to-man ex t rapo la t ions of 
animal cancer bioassay data. 

When the risks from exposure to contaminated sediments were calculated, all 
risks were near or below the 1x1 (H1 risk level Risks were also determined for 
c h i l d r e n and adults consuming seafood contaminated with low levels of PCBs. For 
all i nob vi dua Is the highest risks were below the I x K"H risk range. For the seafood 
consumption scenario, the highest risks were calculated for the adults because their 
residence in the area could achieve the longest dura t ion , i .e. , 30 years. When the 
l i f e t i m e cancer risks posed by the longest exposure dura t ion were ca l cu la t ed using 
either of the TERRA slope factors, the risk estimates typically fell wi th in the 105 to 
10 6 risk range. Based on these analyses and the conservative n a t u r e of these risk 
estimates, the adopt ion of the 50 ppm c leanup guideline for Area I! and III 
sediments would provide a remediation goal for this area that is protective of 
human health. 
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1.0 Introduction 

This report begins w i t h an eva lua t ion of the b a s e l i n e risk assessment 
prepared by E C Jordan for Ebasco Services, Inc . on PCB contamination in the 
Upper Estuary of the Acushnet River and the New Bedford Harbor a re at TERRA, 
Inc evaluated the assumptions used by B.C. Jordan to determine exposure to PCBs 
through direct contact with sediments land through the ingest ion of contaminated 
seafood. Assumptions found to be overly conservative or scientifically unjustifiable 
have been identified and discussed Section 2.0 addresses a s sumpt ions related to 
body weight and surface area for potentially exposed persons , sediment and seafood 
ingest ion rates, PCB toxicokmetic (bioavailabihty) factors, exposure intervals, and 
exposure frcquency 

Section 3 0 of th i s report evaluates the hum an health nsks associated with 
direct contact with sediments wi th a PCB concentrat ion of 50 ppm and with 
ing es Li on of contaminated New Bedford Harbor seafood Three different cancer 
potency factors can be used to calculate risks from exposure to PC 13s from d i r e c t 
sediment contact and seafood ingest ion. A discussion of the scientific merit of these 
three fac to rs is included This independent risk assessment demonstra tes t h a t 
excess cancer risk from sediment exposure and seafood inges t ion falls within the 
range of risks considered acceptable by the United States Environmental Protection 
Agency. 

2.0 The Ebasco Baseline Risk Assess men I: 

.,1 General Com m e nts 

As part of the Remedial Investigation/Feasibility Study (Rl/FS) services being 
performed by Ebasco Services Incorporated, E.C Jordan < ECJ) developed a b a s e l i n e 
nsk assessment for New Bedford Harbor and submitted it to USE PA This base l ine 
risk assessment, Draft Final Baseline Public Health Risk Assessment; New Bedford 
Harbor Feasibility Study, August, 1989, was based on several assumptions, 
including: 
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»	 The sediment ingest,]on rate, 

•	 The amoun t of New Bedford Ha rbo r fish consumed by area 
residents, 

•	 The toxicokinetic (bioavailabili ty) i"acLors for PCBs, 

•	 The number of years that an infant or small chi ld (ages 0-5 
years) would have contact w i t h si te .sediments or would 
consume fish from the bay, and 

" The frequency of visits an individual might make to Areas I 
and I I . 

ECJ used ove r ly conservat ive e x p o s u r e estimates in conjunct ion with these 
assumptions, and the problems associated with these assumptions are discussed in 
more detai l below. The ECJ baseline nsk assessment also utilized a USE PA cancer 
potency factor for PCBs w h i c h is no longer scientif ically rel iable for two reasons 1) 
it is based on an animal study using a flawed experimental protocol, and 2) the 
carcinogenic potency of PCBs in rats has recently been re-evaluated based on the 
tumor classification scheme currently endorsed by the Nat ional Toxicology Program. 
Thus, a thorough eva lua t ion of th i s issue based on current scient i f ic methodologies 
and principles would no longer generate a slope factor that is as high as the one 
ECJ used. This in turn means that the PC'B cleanup levels proposed by ECJ are no 
longer accurate. 

The ECJ risk assessment divided the New Bedford Harbor area into three 
d i s t i n c t l y d i f f e r e n t areas w h e r e direct contact w i t h s e d i m e n t could occur , and 
referred to these as Area I, Area I I , and Area I I I . Area I includes the area between 
the Wood Street and Coggeshall Street bridges. This area includes the Upper and 
Lower Estuary of the Acushnet River and the Cove Area. Area II includes the area 
between the Hurricane Barrier and the Coggeshall Street Bridge and the following 
specific areas: Palmer Island, Popes Island, and Marsh Island Area I I I is defined 
as the area south of the Hurricane Barrier and inc ludes the Fort Rodman and Fort 
Phoenix Beach Areas. For convenience, the TERRA assessment r e f e r s to the same 

areas 
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2.2 Spec ifi c Commen ts Concernin g Exposu re Assessm en.lt Varia bles 

2.2.1 Body Wei glut arid Surface Area Assu m pit i cms 

Dermal close is a function of surface area divided by body weight. The ECJ 
risk assessment utilized child body 'weight of 10 kg and a child surface area, of 6,880 
cm2. However, data on body weight and surface area for children indicate that a 
c h i l d with a body weight of 1.0 kg is not likely to have a body surface area of 6,880 
cm^. Erased on chi ldren representing the 50th percentile a body weight of 1.0 kg 
would represent l-to-2 year old infant (USEPA, .1989). In. contrast, a child with a 
body surface area of 6,880 cm2 is likely to be a 3-to 4-year-old child Similar ages 
and percentiles should, have been chosen for both estimates, as the values ECJ has 
selected m i n i m i z e the body weight parameter and maximize the surface area 
parameter. As a result, the dermal RGB dose calculations provided in the ECJ risk 
assessment report (when considered on a mg/kg body weight basis) are 
unrealistically inflated. If ECJ is going select children ages 3-to-4 years of age as 
the average c h i l d to represent the 2-to-6 year old age group, then a body weight of 
15 kg would have been more appropriate (USEPA, 1989). 

2.2.2 Soil/Sedimen t Ingest ion Rates 

The sediment ingest ion rate used in the ECJ risk assessment, 500 ing/day, is 
un rea l i s t i ca l ly h igh. According to the analysis of LaGoy (1987), 500 ing/clay 
represents the 99th percentile or greater for soil ingestion rates in 1- to 4-year-old 
children and most l ike ly applies to children with pica behavior. In. contrast, studies 
by Clausing et al. (.1.987) and Binder et a.l. (1986) indicate that the soil ingestion rate 
for small chi ldren is 100 nig/day, and the USEPA (1.989) has selected 1.00-200 mg of 
soil per day as the range of soil ingestion rates for the typical child and has 
suggested that 200 mg/day be the exposure estimate value to use when assessing 
the risks posed by Superfund sites. 

More realistic soil ingestion rates for young ch i ld ren would be 24-38 mg/day 
for the average case and 65 ing/day for a worst case, based on recent soil ingestion 
studies by Calabrese and coworkers (Calabrese et al., 1989; Calabrese and Stanek, 
1991) These studies utilized aluminum, silicon, yttrium, and zirconium tracers and 
reported, the mean soil ingestion rate for children to be 24 nig/day By considering 
t i tan ium and vanadium, which are less re l iab le tracers because of their high 
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concentrations in food, the mean soil ingestion rate was still only 38 mg/day. In 
either instance, the 95% upper confidence limit on the mean, value was about 65 
mg/day, or about eight-fold less than the 500 mg/day value used by ECJ. 

2.2.3 Seafood Ingestion 

The ECJ risk assessment used adult ingestion rates of 115-227 grams per 
meal for seafood and 115 g/meal for 0-to 5-year-old children. These rates are likely 
to be considerably overestimated. The USE PA has recommended 140 g/day as the 
90th percentile (reasonable worst case) value for local fish consumption,, based on 
studies of U.S. west coast fishermen (USEPA, 1989). From, the FDA Total Diet 

Study (Pennington, 1983), adult intake off ish and seafood is approximately 20.1 
g/day for men and 14.9 g/day for women, with, an average adult intake of 17.5 g/day. 
For a 2-year-old child, the intake level of the same foods is 5.0 g/day, or some 23 
times less than the 115 g value assumed by ECJ. 

2.2.4 Toxicokinetic (Bioavailability) Factors 

ECJ used exaggerated and inconsistent toxi.cokin.etic (bioavailability) factors 
in its risk assessment report. ECJ used 50% dermal bioavailability for sediments 
with PCB concentrations exceeding 1% (10,000 ppm) and used 7% for "moderately 
contaminated" sediments. Based on studies, however, the toxi.cokin.etic 
(bioavailability) factor should be 1% or less for the dermal sediment, exposure to 
PCBs. 

In.fbrrn.ation describing PCB dermal bioavailability is limited, Wester et al. 
(1983) found a dermal bioavailability value of 21% for PCBs containing 42% 
chlorine. The Wester et al. study determined the value by applying PCBs to the 

skin of monkeys in solvent. However, because PCBs are structurally and chemically 
similar to tetrachlorodibenzo-p-dioxin (T'CDD), T'CDD can be used to predict the 

behavior of PCBs, Poiger and Schlatter (1980) indicated that the 24-hour dermal 

absorption of TCDD from a soil paste applied to rat skin ingecl from 0.05-2.2%, and 
that the percent; absorbed was dependent upon the applied close (i.e., absorption 
decreased with a decrease in the level of soil contamination). Shu et al. (1988a and 
1988b) reported the dermal absorption of TCDD to be 1%. These studies led the 
USEPA to adopt a 0.5% dermal, absorption factor for TCDD (USEPA, 1987). 
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In addition to evidence provided in studies of TCDD bioa vail ability, then? are 
other reasons for adopt ing a dermal soil bioavailability value of L% or less for PC'Bs 
In animal studies, absorption was measured over a con t inuous 24-hour period. 
Humans, however, tend Lo wash before .meals, after returning from the beach, etc., 
t hus in ter rupt ing dermal absorption. Also, in the rat bioavailability studies, the 
site of chemica l appl ica t ion was occluded to prevent interference with absorption. 
Furthermore, roden t skin is three to ten times more permeable than human sk in 
(Bartek etal., 1972; Wester and Mai bach, 1.987). 

The ECJ risk assessment incorrectly used dermal information from animal 
studies. First, the risk assessment averaged dermal bioavailabihty across species 
Dermal absorption studies of PCBs cited in the ECJ risk assessment reported tha t 
bioavailability was 12% in a human skin section, 2 1% in monkeys, 33-54% in guinea 
pigs , and 55% in mice This is consistent wi th the observation that de rma l 
absorption is greater in rodent skin than in primate skin. When the results of the 
human (  1 2%), monkey (21%), guinea pig (3.3 and 56%), and mouse (55%) studies are 
averaged, the average value is 30 or 36%, not 41%, as reported by ECJ Second, if 
the 13% conversion factor developed in the ECJ risk assessment (page B-6) is 
applied to the monkey or human studies of Wester and Mai bach ('1967), then PCB 
de rma I bi oa v a i la b i I i ty be come s: 

0 13 (conversion factor) x 0.21 (dermal absorption in monkeys) == 2 7%, and 
0.013 (conversion factor) x 0.12 (dermal absorption in humans) = ! 6%, 

ra ther than the 7% value determined by ECJ. The estimated ECJ dosages would be 
reduced about 4.4-fold if a 1.6% bioavailability factor w e r e used, and about 14-fold if 
the (JSEPA-recommended value of 0.5% for TCDD were used. 

ECJ also incorrect ly determined the oral b ioavai labi l i ty value for sediments 
and soi l . Studies of soil-bound TCDD indicate oral bioa vail ability is less than 50%. 
The USE PA has adopted a 30% gastrointestinal absorption va lue for PCBs in soil 
 USE PA, 1986). Pages B-3 through B-5 of Appendix B to the ECJ risk assessment 
list the pharmacokinetic studies reviewed to evaluate oral bioavailalbility of PCBs. 
Of these, five were in agreement, the minimum percent absorbed from oral closes of 
PCBs ranged from 85-94%, with an average of 90% However, in the Norback et al. 

I
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(1978) study, the oral bioavailability ranged from 13-41%, with an average of 27%. 
ECJ chose to include this value in its estimation of oral bioavailability, although 
this study is contradicted by five other studies and would imply that all highly 
hpophilic compounds such as PCB-; are poorly ( a n d variably) absorbed in the 
gastrointestinal tract. As a result of including this value, the oral bioavailability is 
lowered by more than 10%. This in turn increases estimates of the dermally 
absorbed dose, since ECJ used estinnat.es of oral bioavailability to correct, for the 
absorbed dose by the dermal route. 

Last, the authors of the ECJ risk assessment fa i led to consider cer tain 
con founders. All of the animal PCB studies used corn oil as a vehicle to deliver a 
close. However, mineral or vegetable oils act as cathartics and may slow or decrease 
absorption. In addition, e l imina t ion via the bile into feces may lead to an 
underest imation of absorption in some of these s tudies , especially if the animals 
were monitored for several days Thus, the oral bioavai labi l i ty of PCBs w h e n 
introduced in a rodent's diet is probably closer to 100% and is not as low as the 80% 
value ECJ has calculated. 

2.2.5 E H:p osi wee I nie rv als 

The ECJ risk assessment includes one poten t ia l ly exposed group of persons 
up to 5 years old. However, 5 years of potent i al exposure is not realistic for this age 
group. I n f a n t s 0 to 2 years old are unl ikely to spend much t ime, if any, 
unsupervised and outdoors, and children in this age group would not be allowed to 
spend any time at the unattractive industrial portions of the Area II shoreline. 
Even if taken to the beaches in Area I I I , the infants would spend most of their time 
in strollers, on blankets , etc. A. more realistic exposure scenario would consider 
potential access to the shorel ine starting at about age three. Thus, the exposure 
interval for small chi ldren (0 to 5 years of age) is l ikely to include, at most, 2 to 3 
years. Furthermore, infants 0 to 2 years of age are not likely to eat fish meals. 
Breastrailk, infant formula, and baby foods are the most probable foods for this age 
group. Again the exposure interval for this age group is only 2 to 3 years. 
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2.2.6 Exposure Frequency 

The ECJ risk assessment assumed the frequency of exposure to be 20 and 100 
times per year under the moderate and conservative exposure scenarios, 
respectively. These numbers correspond to 1 and 5 days per week during the 
warmer months. Because school activities would limit play time during two of the 
five warmer months, it is more reasonable that 12 and 60 visits; would represent 
exposure frequency under the moderate and conservative scenarios, respectively 
(i.e., 1 and 5 visits per week during the 12 nonschool weeks of summer). In. 
addition, for several reasons, it does not seem reasonable to assume 20-100 
swimming/wading events in Area I: warning signs are posted, (pages 2-9 and 2-10 of 
the ECJ risk, assessment); swimming in the mud flats is unlikely; the Acushnet 
River is "'dirty111 with brown and pungent water, oil stains, and trash; and industry in 
this area discourages any recreational use of these shorelines, 
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3.0	 The TERRA, Inc. Assessment of Risks Posed by a 50 ppm PCB 
Se dimen I; Reme dial Ac lion Le vel 

3,, 11 E x pos ure Asse s sme rait 

In setting PCB c leanup levels for New Bedford Harbor, it, is necessary to 
characterize exposures, to PCBs w h i c h may occur as a result of contact with 
sediment during beachcombing or shell fishing activities and from the ingest ion of 
fish and she l l f i sh caught from banned areas. Such exposures, cannot be completely 
characterized because of insufficient available data, making assumptions necessary. 
However , it is important that the exposure assumptions conservatively and 
realist ically predict exposure without grossly overestimating PCB intake. 

Existing information suggests that contact with sediments containing PCBs 
may occur and th i s exposure scenario assumes that d i rec t contact w i t h sediment 
from various activities will occur. In this assessment only the risks associated with 
sediment exposure in Areas II" and III ' will be considered because a remedial action 
has already adopted for those portions of Area I where ECJ f o u n d unacceptable 
risks from exposure to sediment. These exposure scenarios do not consider any PCB 
in take which might occur from the ingest ion of darns that might be taken when a 
person visits one of these areas PCB exposure resulting from ingest ion of seafood is 
spec i f ica l ly addressed under the seafood mgestion exposure scenario' (see Section 
3 1 3). 

3.1. L Exposure Variables Selected For The Beachcomber Exposure 
Scenario 

The beachcombing exposure s c e n a r i o assumes sediment e x p o s u r e from 
w a l k i n g on or playing in the sediments of a sandy beach or mud flat . In Area I I , 
older c h i l d r e n (ages 7 to 16) and adults , (ages 1 7 to 70) are assumed to come into 
contact with PCBs in sediments. In Area I I I , small ch i ldren (3 to 6 years of age) 
h a v e also been included. The assumed average body weights are 39 6 kg for o lder 
c h i l d r e n (7 to 16 years old), 70 kg for adults, and 18 kg for young children (average 
for the 50th percent lie body weight of male and female children ages 4—6 years old) 



PCS Clea n up b'u i a eli n es 

The fraction of a lifetime during which exposure to sediments occurs is 
assumed to vary with the length of time a person lives in the Greater New Bedford 
Harbor Area,. Recent investigations by the US EPA have shown 9 and 30 years to be 
the 50th and 90th percen tiles, respectively, for time spent, at a single residence 
(USEPA, 1989). An exposure duration of 9 years was assumed for the older children 
(ages 7 to 1.6); this approxiinat.es the entire dura t ion of this age group and is the 
duration they would live in the New Bedford Harbor area at the 5()th residence 
percentile. For the younger ch i ld ren that might visit Area III (ages 3 to 7), the 
entire interval during which they might visit the beach under much more limited 
supervision than infants is only 4 years. 

Exposure to sediment for all age groups was assumed to occur from mid-May 
to mid-September, Due to limited recreational opportunity, the number of yearly 
visits to Area II was assumed to be 12 and 24 visits (i.e., 1 to 2 visits per week for 12 
summer weeks). The number of visits assumed to occur in Area III was 18 and 54 
visits. In each case, the lower number was considered to represent an average or 
typical number of visits. A reasonable maxim urn number of visits is represented by 
the higher number. 

Ingestion of sediment is assumed to result from incidental hand- to-mouth 
activity. Estimates of inc iden ta l ingestion of soil range from 24 to 65 mg/day for 
small ch i ld ren (ages 2 to 6). For older children and adu l t s , the 50 nig/day value 
reported in studies by Calabrese et al. (Calabrese et al 1.989; Calabrese and Stanek, 
1991) will be used. For the purpose of selecting sediment, ingestion rates, soil and 
sediment, are assumed to have an equal potential for ingestion. 

The oral bioa vail ability of PCBs from a sand, soil, or sediment matrix has not 
been determined. However , the USEPA (1986b) has assumed the ora l 
bioavailability of PCBs in soils be 30%, and this number has been adopted for the 
sediments at New Bedford Harbor. 

For all exposure estimates, it was assumed that contact, with sediment will 
occur as a person wearing shorts walks on the shore and digs in or plays with the 
sediment. The feet, hands, forearms, and lower legs make up 7%, 5.2%, 5.9%, and 
12.8% of the total body surface, respectively (USEPA,, 1989) If the total (30.9%) of 
these body su r face areas conies in contact with area sediments, then the 
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corresponding surface areas available for contact are 5,5(32 cm2 for adults, 3,955 
cm2 for older (7- to 16-year-old) children, and 2,323 cm2 for younger children (based 
the average of the 50th percentile surface areas, for male and female children ages 
4-6 years), given, that total body surface area is 18,000 cm2 for an adult, 1.2,800 cm2 

for an older child, and 7,517 cm2 for the average younger child.. Estimates of soil 
adherence to skin range from 0.2 to 1..C) mg/cm2 (USEPA, 1992). Due to the sandy 
nature of sediments present in Areas II and III, the mean value of 0,6 mg/cm2 was 
selected as a conservative estimate of skin adherence for this type of sediment,. 

Since PCBs are lipophilic compounds, it can be expected that binding to 
sediment will greatly reduce their dermal bioavailability. The dermal 
bioa vail ability of PCBs in soil or sediment has not been measured, but the dermal 
bioavailability of TCDD in soil has been, measured in rats. Data, by Poiger and 
Schlatter (1980) indicate that TCDD absorption from a soil paste ranges between 
0.05 and 2% over a 24-hour treatment period, depending upon the applied close, 
Shu et al. (1988b) determined that TCDD absorption from a soil paste 'was 
approximately 1% after 24 hours. In the discussion of their resul ts , Shu et al. 
(1988b) recognized the fact that the skin of the rat is more permeable to many 
chemicals than, is human skin, and that a 1% absorption rate of TCDD would 
probably represent the upper limit of human dermal absorption. Because PCBs are 
structurally similar to TCDD and have a similar tendency to be strongly sorbed to 
soil (Chou and Griffin, 1986), a 0.5% dermal absorption per 12 hours is used, The 
twelve hour estimate represents a reasonably conservative estimate of the length of 
time the skin would be in contact with sediment. As described in Section. 2.2.4, 
humans interrupt, dermal absorption by washing; in rat bioavailability studies, the 
site of chemical application was occluded to prevent interference with absorption; 
and rodent skin is three to ten times more permeable than human skin (Bartek et 
al., 1972; Wester and Mai bach, 1987). 

The exposure variables discussed in this section are summarized in Table 1. 
These variables are used in the equations presented in the next section (Section 
3.1.2), along with the assumed PCB sediment concentration (50 ppm, the proposed 
cleanup standard), to determine the ingestion and dermal doses of PCBs from 
sediment. 
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Table 1.
 
ExposLire Variables four the Beachcomber Soenairio
 

Expos LI re Variable Symbol Receptor 

Young 
clkdlidren 

Older 
children. 

Adults; 

Concentration of PCBs in sediment (nig/kg) c&Area I I 21 21 21 
Area III 4 4 4 

Body weight ( k g ) BW 18 39.6 70 

Years, exposed YE 4 9 9 . - -d30 

N'umber of exposure events, per year F 
Area II '12 and 24 12 and 24 12 and 24 
Area III 18 and 54 18 and5'] 18 and 54 

Amount, of soil ingested per exposure event ER, 65 50 50 
(mg/eveni) 
Fraction of ingested PCBs absorbed AFing 0 30 0.30 0 3 0 

Exposed skin surface (cm 2) SA 2,323 3,955 5,562 

Amount of sediment a d h e r i n g to skin (mg/cm^) SC 0.6 0 6 0 6 

Fraction of PCBs absorbed from skin 0.005 0.005 0 005 AFderm 

Note: Area 1 was exc luded from consideration m this r i s k assessment as a remedial action for this 
area has already been developed. 
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3.L.2 C aJcuJ a tio1:1 o I: PCB Ingest i on a nd Dermal Absorp tio 11 

The following equation is used to calculate the gastrointestinal absorption of 
ingested PC'B from sediment: 

l",ng' = Cs x IR x AF,ng 

where: 

l ing ' is the amount of ingested PCB absorbed per exposure event 
( nig/exposure event) 

Cs is the concentration of 54% or 42% chlorine PCB mixture in 
sediment (nig PCB/kg soil) 

IR is the amount of sediment ingested per exposure event 
(kg/exposure event) 

AF ing is t he frac tion of PC B absorbed ( uni Ll ess) 

The equation used to determine the amount of PCBs derma] ly absorbed from 

sediment is as follows: 

">-"> j"Mierm ::: ^-ys  •" "•-'̂ -' '*• ' L-'-' derm 

where: 

-I derm 's the amount of PCB dermal) y absorbed per exposure event, 
(rng/exposure event) 

C5 is the concentration of 54% or 42% chlorine PCB mix tu re in 
sediment (mg PCB/kg soil) 

SA is the amount of skin surface exposed (cm2)
 

SC is the amount, of sediment adhering to skin (kg/crn:'!)
 

AFc]errn is the derma) absorption coefficient, for PCBs (unitless)
 

The total PCB. intake per exposure event is determined by summing the above two 
equations: 
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^ total - M n g •+• 'derm 

where: 

J total is the total absorbed PCB in take per e x p o s u r e event , 
( rng/e xposure eve nt ) 

I mg is the amount of ingested PCB absorbed per exposure event 
(rag/exposure event) 

l-derm is the amount of PCB dermally absorbed per exposure event 
( mg/ex pos ure eve n t ) 

The c h r o n i c daily PCB intake, averaged over a l i fe t ime, is ca lcula ted using 
the following1 equation 

Pirvr ­uu  =:->ed  B W x Y L x DY 

where. 

GDIseci is the chronic daily intake of PCB s from exposure to sediment, 
(nig/lig/ciayj 

1 total I S the total absorbed PCB intake per exposure event 
( m g/ex pos ure even t) 

F is the frequency of events per year (events/year) 

YE is the number of .years a person is exposed ('.years) 

BW is the body weight (kilograms) 

Y'L is the number of years in a lifetime (70 years) 

DY is a conversion factor (365 days/year) 

Us ing these equations and the assumptions presented for the beachcomber 

scenar io (Table 1), the chronic daily PCB intakes can be ca lcu la ted and are 

presented in Table 2 
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Table 2 

Chrome Daily En take Values for PCBs from Sediment 

Area 
(E a: posu re Freq uency, Duration) 

Area I] 

(12 events per year, 9 yea rs ) 

(24 events per .year, 9 years) 

(12 events per year , 30 years) 

(24 events per year 30 years) 

Area in: 
( 18 events per year, 4 years) 

(54 events per year, 4 years) 

( 1 8 e vent s per yea r , 9 yea r s ) 

(54 events per year, 9 .years) 

( 18 events per year, 30 years) 

(54 events per .year, 30 years) 

Chronic Dally Intake 
(mg/kg/day) 

Young Older Adults 
e l:i.i Idren children 

6 02E-08 4.02E-08 

1 20E-07 8.04 E- 08 

1.34E-07 

2.68 E. 07 

1.83E-08 1.72E-08 

5.4 9 E -08	 5.16E-08 

1 I5E-08 

3.44E-08 

3. 83 E -08 

1. I5E-07 

3,. 1.3 Exposure Vana b I e s for Sea food II ages do 1:1 

Inge s Li on of locally-caught fish and she l l f i sh represents a potent ia l pathway 

of PCB exposure for persons of the Greater New Bedford Harbor area It is well 
known LhaL PCBs bioaccumulate in fish and shel l f ish. Although there is a potential 
for PCB exposure from ingestion of local ly-caught seafood, such e x p o s u r e is not 
believed to be an important PCB exposure pathway for the majority of res idents in 
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the Greater New Bedford (GM'B) Harbor area. The findings of ""The Greater New 
Bedford PCB Health Effects Study 1984-1987" (GNBHES) indicated that among the 
"prevalence" group (selected randomly from the Greater New Bedford Harbor 
populace), the rate of consumption of locally caught fish is quite low. Only 4.2% of 
the prevalence group was described as catching their own fish. Serum PCB levels 
were also low in this group. The GNBHES also studied a smaller group of persons 
known as the "'enrichment'1 group. The "enrichment" group contained more persons 
(35%) who reported catching their own fish than did the "prevalence"' group. 
However, the authors also concluded that "Almost all individuals who were 
identified as being at the greatest risk of exposure via contaminated seafood intake 
had relatively low serum PCB levels." 

The extent to which local f ishermen may violate the Massachusetts 
Department of Public Health fishing closure order is not known, but a small group 
of local fishermen may do so. These individuals may experience relatively higher 
body burdens of PCBs. Again, consumption of loca l ly caught fish was not 
conclusively associated with increased serum PCB levels, but the small group of 
local persons who catch and eat locally caught seafood (presumably from the closed 
part of New Bedford Harbor) can serve as the most conservative receptors in the 
seafood consumer exposure scenario. The following calculations apply to this worst-
case scenario. 

Receptors in the seafood consumer scenario were assumed to be an a d u l t 
weighing 70 kg, an older child (7 to 1.6 years of age) weighing 39.6 kg, and a younger 
child (2 to 6 years of age) weighing 16.3 kg. As in the beachcombing exposure 
scenario, the fraction of a lifetime for exposure to fish and shellfish from Greater 
New Bedford Harbor was assumed to vary. Recent investigations by the USE PA 
have shown 9 and 30 years to be the 50th and 90th p ere en tiles, respectively, for 
t ime spent at a single residence (USEPA, 1989). For the older child, fish 
consumption was assumed to occur for nine years (from ages 7 to 16). The younger 
child, was assumed to be exposed, for four years (ages 3 to 7). 
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The GNBHES identified seafood preferences and consumption trends among 
"prevalence" and "enrichment''' groups, but apparently did not attempt to quantify 

fish and shellfish intake excep t to estimate the frequency of lobster consumption, 
amount not specified. In the absence of information specif ic to the Greater New 

Bedford area, certain assumptions were made regarding seafood intake. Reported 

estimates of seafood consumption v a r y wide ly for reasons which are not c lear , 
although differences m fish and seafood consumption from one area of the United 
States to another may be explained by dif ferences in culture or climate. 

Several s tud ies h a v e addressed seafood consumption. Javitz (1980) 
estimated recreational and commercial fish consumption for adults in New England 

based on surveys conducted twice per month for an entire yea r . For adults, fish 

consumption values were reported to be 16.3 g/da.y and 46.5 g/clay for the mean and 

upper 95th percenti lc , respectively Data specific to children in New England w e r e 
not available However, nationwide estimates for the mean and upper 95th 
per cen t i les for children aged 0-9 yeans of age were 6.2 g/day and 165 g/day, 
respectively. Estimates for children aged 10-19 were 10.1 g/day and 26 8 g/clay for 

the mean and 95th percent iles, respectively. Considerably higher estimates o f f i s h 

intake have been reported in other studies. For example, Puffer (1981, as cited in 
USE PA, 1989) determined fish intakes for recreational fishermen in Los Angeles , 

California to be 36.9 g'day and 225 g/day for the 50th and. upper 90th percentiles, 
respectively. In another LJ S west coast survey, calculated1 intakes of recreational!;/ 
caught fish for persons f ishing in Commencement Bay at Tacoma, Washington were 

estimated to be 23 g/clay for the 50th pen: entile and 54 g/day for the upper 90th 

p e r ce n ti 1 e 

In the west coast studies, the highest intake of recreationally caught f ish f 225 

g/day) was estimated based on a survey taken in an area having a mi ld yea r - round 

c l imate . Due to considerable differences in climate between areas surveyed on the 

west, coast and the New Bedford Harbor area, the west coast studies of recreational 

f i sh consumpt ion were not considered applicable to the Greater New Bedford 
Harbor area. Data derived by Javitz ( I 9 6 0 ) specific to the New England area were 

considered more appropriate for es t imat ing f ish and she l l f i sh consumption in the 

Greater New Bedford Harbor area These data are also very consistent with the 

numbers derived from the FDA Total Diet Study (Penmngton, 1983). 
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No quantitative information was available for adequately characterizing the 
fraction of the local fishermen's diet which was comprised of seafood caught m the 
do se d a re as of Ne w Bedford H arbor . A pprox i ma te ly 35 % of t he " en ri c hment " grou p 
indicated t h a t their primary source' of fresh seafood was t he i r own catch. The 
US EPA estimated that 20% of all seafood ingested by consumers was obtained from 
their own catch (USE PA, 1989). To be conservative, it .also was assumed that 50% 
of all seafood ingested by consumers was obtained from their own catch taken from 
Areas J, l ' I , I I I , and IV. The following calcula t ions are based on the USEPA's 
reasonable estimate of 20% local fish and on a worst-case assumption of 50%. 

Balsam Envi ronmenta l (Ba lsam, 19(99) has c a l c u l a t e d the range of 
concentrations of PCBs expected to be found in lobster, winter flounder, and clams 
in Areas I I , I I I , and IV following cleanup to the 50 ppm remediation guideline. 
EJased on the ranges of concentrations, and using the same approach that ECJ used 
to calculate PCB concentrat ions in the ed ib le portions of win te r flounder, the 
geometric mean of the lower concentration range for all three species ( lobs ter , 
winter flounder, and clams) was 0 114 ppm and the geometric mean of the lower 
concentrat ion range for these three species was 0.17 ppm Thus, these two PCB 
concentrations were used in the final chronic daily in t ake calculations to derive the 
lifetime average daily PCB intakes for seafood consumption Since cooking appears 
to decrease PCB concentrations 60-70%, a factor of 0.5 (50%) was conservatively 
used to lower PCB concentrations in cooked lobster, winter flounder, and darns 
(Humphrey , 1976) 

The exposure variables discussed in this section are summarized in Table 3. 
These variables are used in the equations presented in the next section (Section 
3 1.4 ) to determine the intake of PCBs from New Bedford Harbor seafood. 
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Table 3 

Exposure Variables for the Seafood Jngestion Scenario 

E specs ure V aria ble Sy 0:1 bo L	 Receptor 

Young Older Adults 
Children Children 

Mean PCB concentration in seafood from Csf 0 1 14 and 0 114 and 0 1 14 and 
Areas I I and III if remediated to < 50 ppm 0 17 ppm 0 17 ppm 0 17 ppm 
PCBs in area sediments 

A m o u n t of s e a f o o d ingested per day SI 00062 and 0010] and 00163 and 
CkEj /day) 0 0165 0 0 2 6 8 0 0 4 6 5 

F r a c t i o n of seafood from closed areas* FI 0 2 a n d 0 5 0 2 and 0 5 0 2 an d( ) 5 

Years exposed	 YE 4 9 9 and JO 

* US EPA (1989) 

3.1.4 Calculation of PCB Intake from Seafood 

The daily in take of PC Els from ingestion of seafood is ca lcu la ted using the 

(oilowing equation1 

Uea ::: C<=f x CL x SI x FI 

where 

l	 is the amount of PCBs ingested per day from seafood sea
 
(mg/day)
 

Csf	 is Lhe average concentration of PCBs in seafood (mgAg or 
ppm) 

CL	 is the fract ion of PCBs remain ing a f t e r cooking losses 
(unities:-,, 0 5) 

SI	 is the amount of seafood ingested per day (kg/day) 

FI	 is the fraction of all ingested seafood which is obtained from 
lo cal c atch (uni tie s s, 0.2-0.5) 
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The chronic daily intake of PCB s from seafood is then calculated us ing the equation 
below: 

rn, I sea X YE 
"'•Ulsf::: BW x YL 

where: 

CDIsf is the chronic da i ly intake of PCBs from seafood ingestion 
(mg/kg/day) 

[Sea 'S the amount, of PCBs ingested per day from seafood 
(i-rig/day) 

YE is the number of years a person is exposed (years) 

BW is the lifetime average body weight (assumed to be 70 kg) 

YL is the number of years in a lifetime (70 years) 

Chronic daily intake va lues for typical seafood consumption (based on a 

geometric mean, seafood PCB concentration no lower than 0.114 rng/lkg) and 

reasonable worst case seafood consumption (based on a geometric mean seafood 

PCB concentration of no higher than 0.17 mg/kg, see page 17 for discussion j were 

calculated us ing the assumptions presented in Table 3 and the above two equations. 

These values are listed separately for young ch i ld ren , older chi ldren, and adults in 

Tables 4A, 4B, and 4C, respectively. 
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liable 4A 

Chronic Daily Intake Values for PCBs from Seafood: 
Young Children 

Conditions C hronic Dai I y Intake 
(Csf.SI.FI.YE) (ing/kg/day) 

0.114 mg/kg, 0 0062 kg, 0.2, 4 years 58E-08 

0.114 mg/kg, 0 0062 kg, 0.5, 4 years 1 .4E-07 

0.114 rng/'kg, 0 0165 kg, 0 2, 4 years 15E-07
 

0 114 mg/kg, 001 65 kg, 05, 4 years 3 8 E - 0 7
 

0.17 mg/kg, 0.0062 kg, 0 2, 4 years 8.6 E-08
 

0.17 mg/kg, 0.0062 kg, 0 5, 4 years 2.2 E-07
 

0.17 mg/kg, 0.0165 kg, 0 2, 4 years 2.3 E-07
 

0.17 mg/kg, 0.0165 kg, 0 5, 4 years 5.7 E-07
 

Table 4B 

Chronic Daily Lntake Values for PCBs from Seafood: 
Older Children. 

Conditions C'hjroo ic Daily II ntake 
(Csf, SI, FI, YE) (mg/kg/day) 

0 114 mg/kg, 0.0101 kg, 0 2, 9 years 2 1 E-07
 

0.114 mg/kg, 0 0101 kg, 0.5, 9 years 53 E-07
 

0.114 mg/kg, 0.0268 kg, 0.2, 9 years 5 6 E-07
 

0.114 rng/'kg, 0 0268 kg, 0.5, 9 years 1 4 E-06
 

0 17 mg/kg, 00101kg, 02 , 9 years 3 2 E-07
 

0 17 mg/kg, 0.0101 kg, 0.5, 9 years 7 9 E-07
 

0 17 mg/kg, 0.0268 kg, 0.2, 9 years 8 4 E-07
 

0 17 mg/kg, 0.0268 kg, 0 5, 9 years 2 1 E-06
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Table 4C 

Chronic Daily Intake Values for PCBs from Seafood:
 
Adults
 

Condi tions Chronic DaiLI y In take 
(Cs f lSI ,FI,YE) (mg/kg/'day) 

0.114 rag/kg, 0.0163 kg, 0.2, 9 years 3.4 E-07
 

0.114 mg/kg, 0.01.63 kg, 0.5,9 years 8 5 E-07
 

0.114 mg/kg, 0 0465 kg, 0.2, 9 years, 9.7 E-07
 

0.114 mg/kg, 0.0465 kg, 0.5, 9 yean, 2.4 E-06
 

0.17 mg/kg, 0.01.63 kg, 0 2, 9 years 5.1 E-07
 

0.17 mg/kg, 0 0163 kg, 0.5, 9 years 1.3 E-07
 

0.1.7 mg/kg', 0 0465 kg, 0.2, 9 years 1.5 E-06
 

0 17 mg/kg, 0.04(55 kg, 0.5,9 years, 3.6 E-06
 

0.1.14 mg/kg, 0 0163 kg, 0.2, 30 years, 1.1 E-06
 

0.1.14 mg/kg, 0.0163 kg, 0.5. 30 years 2 8 E-06
 

0 114 mg/kg, 0.0465 kg, 0.2, 30 years 3.3 E-06
 

0.114 mg/kg, 0.0465 kg, 0.5, 30years 8.6 E-06
 

0.17 mg/kg, 0.0163 kg, 0.2, 30 years 1.7 E-06
 

0.17 mg/kg, 0.01.63 kg, 0 5, 30 years 4.2 E-06
 

0.17 mg/kg, 0.0465 kg, 0.2, 30 years 4.8 E-06
 

0.17 mg/kg, 0 0465 kg, 0.5, 30 years 1.2 E-05
 

3.2 Health Risks Associated with a 50 ppm. Sediment Cleanup Level 

As a remedial alternative, Upper Estuary sediments with PCB concentrations 
in excess of 50 mg/kg would be removed by dredging. The combined remedial 
actions would limit future human contact to sediments containing 50 ppm or less of 
PCB mixtures . Sections 3,2.3 and 3.2.4 inc lude the risks associated wi th d i rec t 
contact with sediments and seafood ingestion in Areas II and III after all 
contaminated sediments have been remediated to < 50 ppm. 
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3.2.1 PC Bs Vary i 1:1 Toxic Potea ti aJ 

In establishing c lean-up levels for PCBs, ECJ and the US EPA have chosen to 
treat PCBs as a single entity That is, they have assumed that the toxic potential of 
PCBs in a given s i tuat ion is a funct ion so le ly of the PCS concentrat ion and not its 
congener composition Such, an approach may be expedient, but it ignores a 
fundamental conclusion that inevitably .arises after any comprehensive review of 
the lexicological l i te ra ture for PCBs: PCB congeners, or commercial mixtures of 
congeners, can differ markedly in toxicity. Specifically, this is relevant to the tox ic 
end point used by the USE PA in se t t ing clean up standards for PCBs, i c the 
carcinogemcity of PCBs in rodent bioassays 

PCBs in commercial mixtures with chlorine contents of 42%, 54%, and 60% 
have been studied in several chronic rodent bio assay s tud ies . Three bioassays of 
60% chlorine PCB mixtures in rats have yielded posi t ive results (Kimbrough et al . , 
1975; Schaeflcr et al., 1984; Norback and Weltman, 1985). A bioassay of 54% 
chlorine PCBs conducted by the Nat ional Cancer Ins t i tu te was interpreted as 
negative ( N C I , 1978) While it has been suggested that the results of this bioassay 
might, be cons idered as weakly positive (Morgan et al . , 1981; Ward, 1.985), a r ecen t 
review conducted by the In s t i t u t e for E v a l u a t i n g Hea l th R i sks ( I E H R , 1992) has 
confirmed that th i s bioassay was negative (Exper imenta l Pathology Laboratories, 
[nc 1992). A bioassay of a commercial 42% chlorine PCB mixture I'Clophen A30) 
conducted in rats was also negative no significant increase in carcinomas was 
found (Schaeffer et a I . , 1984). Thus, among the various commercial PCB mixtures 
t e s t e d in lifetime rodent bioassays only the most highly chlorinated mixture C60?r 
chlorine PCBs) has been .shown to be carcinogenic. 

Commerc ia l PCB mixtures of 60% chlorine content (e.g., A rod or 1260) 
comprised only about 12% of domestic PCB manufacture and use, and it is therefore 
unlikely that more than a small fraction of PCBs introduced into the environment 
was of 60% chlorine content Despite t h i s , the cancer potency factor derived from 
the bioassay of 60% chlor ine PCBs is used by USE PA to develop clean-up guidelines 
for all PCBs, regardless of the ex ten t of chl on nat ion . This approach to se t t ing PCB 
c l e a n - u p levels is beyond conservative; it i = » unreasonable 
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The (JSEPA clean-up guidelines should recognize the differential toxicity of 
PCB mixtures if they are to be scientifically defensible. Environmental samples of 
PCS "weather" and, through processes such as microbial dechlorination, the relative 
congener composition may change from that in the original commercial mixture. 
Also, some samples may contain PCBs from more than one commercial mixture. To 
deal with these factors, the risks should be evaluated based upon the presence of 
speci fi c congene rs m os t respon s i ble for PC B tox icit y (USE PA, 1991) U nfortu n at el y 
those congeners have not been identified as yet, nor have the requisite dose-
response relations;hips for them been es tab l i shed . Fur the r complicating th i s 
approach, studies have shown that antagonistic as well as add i t ive in teract ions 
occur Until an approach can be developed which accurately combines both additive 
and antagonistic interactions, the re l i ab i l i ty of the congener-specific analysis will be 
11 tinted, and a direct, em pineal measure of the mixture's potency for a given toxic 
endpoinl is best for risk assessment purposes The most rel iable method for 
evaluating the toxic potential for PCB mixtures in envi ronmenta l samples is to 
assess the toxic potential of the commercial m ix tu r e they most closely resemble 
This approach is practical based on current knowledge and technology, unlike the 
approach based upon specific congeners or congener fractions. This approach is 
clearly preferable to the crude assumption that all environmental PCB mixtures are 
for are toxicologically equivalent to) 60% chlorine PCBs, when this is clearly not the 
case. 

It would be appropriate to develop sediment c l e a n - u p standards for PCBs 
which depend upon the extent of chlorination. When PCB contamination resembles 
commercial 60% chlorine mixtures, the c l e a n - u p standard should be based upon 
carcinogenic risk arid the appropriate potency factor. For contamination with PCBs 
containing less chlemulation, two approaches for determining clean-up standards are 
possible. One approach would be based upon an interpretat ion of the an imal cancer 
bioassay data, w h i c h indicates a qual i ta t ive difference in c arc inogeni city among 
PCB mixtures. Such a d is t inc t ion has been made, for example , by the State of 
C a l i f o r n i a which, in its Safe Drinking Water Act , recognizes only 60% chlorine 
PCBs as carcinogenic. Using th i s approach, clean-up standards for PCBs wi th less 
than 60% chlorine content would be based upon non-cancer end-points 
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The second approach assumes that all PCBs are carcinogenic. Since 
bioassays of PCBs with average chlorine content less, than 60% (i.e., 42% and 54%) 
were negative, the cancer potency of these congeners under this assumption must be 
less than that of 60% chlorine PCB mixtures,. Rodricks (1.984) has estimated that 
42% and 54% chlorine PCBs, if carcinogenic, would have cancer potencies at least a 
factor of 10 less than. 60% chlorine PCBs. Using this approach, cleanup levels for 
PCBs with less than 60% chlorine content would be calculated using potency factors 
at least ten-fold less than the potency factor used to set levels for 60% chlorine 
PCBs. 

It is not unusual to recognize differential toxicity among members of a 
chemical, class for regulatory purposes, For instance, some PAHs are regarded as 
non-carcinogenic and others as carcinogenic for purposes of determining risk-based 
acceptable concentrations. Formerly, the cancer potency factor for the most, potent 
member of the class (i.e., benzo(a)pyrene) was used in calculating cancer risks for all 
carcinogenic PAHs. This approach was once considered conservative, but it now has 
been abandoned for the most part, [nstead, different potency factors for individual 
PAHs have been derived in recognition of their different potencies, Another 
example is the polychlorinated dibenzodioxins. Dioxin toxicity varies with chlorine 
content, as does PCB toxicity. Toxicity equivalency factors (TEFs), based upon the 
degree of dioxin chlorination, are used to correct for differences in toxic potency 
among dioxin congeners. Such approaches would be justifiable for PCBs. 

3.2.2 Potency Factors for Calculating Cancer Risks from PCBs 

The USEPA Cancer Potency Factor 

The USEPA cancer potency factor for PCBs, 7.7 mg/kg/day1, is based on a 
linearized multistage model which used combined liver carcinoma and neoplastic 
nodule incidence from a Ibioassay of 60% chlorine PCBs in rats and used body 
surface area as the scaling factor for dose extrapolation to humans (M'orback and 
Weltman, 1985). One of the principal limitations of this study is that many of the 
rats had a liver lobe surgically removed during the course of the bioassay to study 
progression of hepatic lesions. Such surgical removal of the l iver, termed partial 
hepatectomy, is a well-known promotional stimulus and could have influenced the 
outcome of the bioassay. Also, varying PCB dosages were used during the Ibioassay. 
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These two weaknesses make the Nor back and Weltman (1985) study of questionable 
value for quantitative risk assessment purposes. 

The appropriate scaling factor for animal- to-human extrapolation of 
carcinogen doses has been widely discussed in the sc ient i f ic literature. Proposed 
scaling factors have exponent ia l s of 0.66 (corresponding to ext rapola t ion based upon 
body surface area) and 1 00 (corresponding to ex t rapola t ion based upon body 
w e i g h t ) The FDA has endorsed body weight extrapolation for carcinogens, while 
the USE PA prefers s u r f a c e area extrapolat ion. Dogmatic adherence to e i ther 
scaling factor is d i f f i c u l t to just ify scientifically, and the best scaling factor for an 
i n d i v i d u a l carcinogen is probably a function of a number of variable!:,, including 
mechanism of carcinogenic! ty. Use of surface area as an appropriate scaling factor 
can be supported by s tudies of a lky- la ting agents for w h i c h carc inogenic action is 
t h o u g h t to result from genotoxicity. Empirical observations of these agents support 
body surface area as the best means for e x t r a p o l a t i o n . H o w e v e r , for o ther­
e-arc i no gens, including many compounds whose cancer effects appear to arise from 
non-genotoxic mechanisms, better animal -to -hum an co r re l a t ions are obtained when 
body weight is used to normal ize the close PCBs are i n c l u d e d among these 
com po u nds ( Al le n e t a I ., 1 987 ) 

AI le rnative C ancer Pole ncy F acto rs 

An alternative potency factor for 60% chlorine PCBs can be developed based 
on the turn on gen! city data of Schaeffer et al. (1984), the most defensible of three 
a v a i l a b l e studies. This s tudy used a PC DF- free PC B mixture. It also was 
c o n d u c t e d for longer t han requ i red by Na t iona l Toxicology Program ( N T P ) 
guidelines, and it addressed two different PCB mixtures at t h e same t ime, thus 
p r o v i d i n g an unequivocal measure of potency difference 3 However , the accepted 
criteria for evaluating rodent l iver lesions in cancer bioassays have changed since 
the Schaeffer et al. (198-4) s tudy was conducted (Maronpot et al , 1986). Recent ly , 
l i ve r s l ides from th i s and other bioassays were evaluated using c u r r e n t diagnostic 
cri teria ( E x p e r i m e n t a l Pathology Laboratories, Inc , 1992). As a resul t the 
incidence of hcpa toce l lu la r carcinoma from 60% chlorine PCBs in the Schaeffer et 
al (1984) s t u d y changed s l ight ly . The updated tumor incidence data , fit , to a 
l inearized multistage model , provides for a potency factor of 1.1 m g/k g/cl ay '] ( based 
upon surface area extrapolation between rats and humans) 
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A potency factor of 0.18 mg/kg/day l was derived from the Schaeffer et al. 
(1.984) datasel, using body weight extrapolation, While this va lue represents an 
accurate and scientifically defensible estimate of the cancer potency factor for 60% 
chlorine PCBs, it is nonetheless conservative: it is based upon the l inear ized 
multistage model and is therefore l ike ly to overestimate the actual cancer risks at 
low, human exposures , par t icular ly since 60% chlorine PCBs are non-genotoxic 
carcinogens in rodents. 

The risks from PCBs based on these three cancer potency factors have been 
described in the following sections. 

3.2.3 Risks Associated with Beachcombing! 

The risks associated wi th PCB intake from sed iment in the beachcombing 
scenario were calculated using the three cancer potency factors described above and 
the chronic dai ly intake values presented in Table 2. These risks are provided in 
Table 5 With the exception, of PCB concentration in sediment and an increased 
number of exposure events for the beachcomber (IS and 54 exposures per year) , this 
exposure scenario assumes the same exposure condi t ions as those assumed for 
baseline conditions in Area I. Regardless of the cancer potency factor used to 
calculate risks, a l l post-remedial risks were s t i l l < 2.1 E-06, and are risks that would 
be considered acceptable by the LI SEP A . 
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Table 5
 

Risks Associated with Exposure to PCB Contaminated Sediment
 

Receptor 
(F, YE, IR) " 

Risk r 

7,7 1.1 0. 1,8 

A. Area II Risks 
Older child 
(I2/year, 9 years, 50 nig/event) 
("24 year, 9 years, 50 mg/event) 
Adu.lt 

4.6 E-07 
9.3 E-07 

6.6 E-08 
1.3 E-07 

1.1 E-08 
2.2 E-08 

( 12/year, 9 years, 50 mg/event) 
'24/year, 9 years, 50 mg/event) 
i' 12/year, 30 years, 50 mg/event) 
(24/year, 30 years, 50 mg/event) 

3. 1 E-07 
6.2 E-07 

l .OE-06 
2.1 E-06 

4 4 E-08 

8.8 E-08 
1.5 E-07 
3.0 E-07 

7 .2E-09 
1.5 E-08 
2 4 E-08 
4 8 E-08 

B. Area I IT Risks 
Young child 

(18/year, 4 years, 65 mg/event) 1.4 E-07 2.0 E-08 3.3 E-09 
(54/year, 4 years, 65 nig/event) 4.2 E-07 6.0 E-08 99 E-09 

Older child 
i IS/year, 9 years, 50 mg/event) 1.3 E-07 1.9 E-08 3.1 E-09 

'54 /yea r, 9 years, 50 mg/event) 4 0 E-07 5 7 E-08 9.3 E-09 

Adult 
'18/year, 9 years, 50 rag/event) 8.8 E-08 1.3 E-08 2.1 E-09 

(54/year , 9 years, 50 mg/event) 2.7 E-07 3.8 E-08 6 2 E-09 

' 18/year, 30 years, 50 mg/event) 3.0 E-07 4. 2 E-08 6 9 E-09 

(54/year. 30 years, 50 mg/event) 8.8 E-07 1.3 E-07 2.1 E-08 
F = Frequency of exposure (events/yearj; YE -years exposed IR =• ingestion ra te mg/event.;. 
Risks were calcuJal.ee! using; the three cancer potencv factor va lues described in Sect ion 3 2 2 : 

7 1 ]. 1, and 0.18 (mg/kg/day)'1. 
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3.2.4 Risks Associated with Seafood Consumption 

The risks associated with PCS in take for the seafood scenario were calculated 
using" the three cancer potency factors described above and the c h r o n i c dai ly in t ake 
va lues presented in Tables 4A, 4B, and 4C. These risk:; are l i s ted separa te ly for 
young children, older children, and adul ts in Tables 6A, 6B, and 6C The highest 
risks were ca lcula ted for the adul t consuming an average of 46 5 g of seafood per 
clay for 30 years (Table 6C) Risks associated with th i s level of PCB exposure range 
from 1.3 E-05 to 2 2 E-06, u s ing the I 1 and 0 18 fmg/kg'dayr'1 cancer potency 
fac to r s , respect ively For both the young and older children, the highest risk 
calculated was teenagers consuming an average of 46.5 g of seafood per day for 30 
years (Table 6B) Risks associated with this level of PCB exposure range from 2 3 
E-06 to 3.8 E-07, using the 1.1 and 0.18 (mg/kg/dayr1 cancer potency factors, 
respectively. 

Table 6A 

Risks; Associated with Consumption of Seafood: Young Children. 

Conditions x(Csf, SI, FI, YE) Risk* 

7.7 l . L 0.18 

0 1 14 mg/kg, 0 0062 kg, 0.2,4 years 4 4 E-07 6 3 E-08 1 0 E-08 

0 114 mg/kg, 0.0062 kg, 0.5, 4 years 1 1 E-06 1 6 E-07 2 6 E-08 

0 114 rng/"kg, 0 0165 kg, 0.2, 4 years 1 2 E-06 1 7 E-07 2.8 E-08 

0 114 mg/kg, 0.0165 kg, 0.5, 4 years 3 0 E-06 4 2 E-07 6 9 E-08 

0 17 mg/kg, 0.0062 kg, 0.2, 4 years 6.6 E-07 95 E-08 1.5 E-08 

0 17 mg/kg, 0.0062 kg, 0.5, 4 years 1.7 E-06 2.4 E - 0 7 ,3 9 E-08 

0. 1 7 mg/kg, 0.0165 kg, 0.2. 4 years 1.8 E-06 2.5 E - 0 7 4 1 E-08 

0.17 m^/kg, 0.0165 kg, 0.5, 4 years 4.4 E-06 6.3 E-07 1 0 E-07 
Csf = c o n c e n t r a t i o n of RGBs in seafood I mg/kg) SI = amount of seafood inges ted ( k g ; , FI ­
f rac t ion of seafood obtained from loca l catch, YE = years exposed 
R i sks were ca l cu l a t ed u s i n g the three cancer potency f ac to r s described i n Sec t ion 3 2 2 " 7 L I . 
and 0 18 ( r n g / k g / d a y ) L 
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Table 6B
 

Risks Associated with. Consumption of Seafood: Oilder Children.
 

Conditions *
<Csf, S][,FI,YE) 

0.1 14 mg/kg, 0.0101 kg, 0.2, 9 years 

0. LI 4 rag/kg, 0.01.01. kg, 0.5, 9 years 

0.114 ing/kg, 0.0268 kg, 0 2, 9 .years 

0.1 14 mg/kg, 0.0268 kg, 0.5, 9 years 

0.17 mg/kg, O.OIOI kg, 0 2, 9 years 

0. 17 mg/kg, O.OIOI kg, 0.5, 9 years 

0. 1.7 mg/kg, 0.0268 kg, 0.2, 9 years 

0.17 mg/kg, 0.0268 kg, 0.5, 9 years 

 Risk 

7.7 1.1 0.18 

1.6 E-06 2.3 E-07 3.8 E-08 

4.1 E-06 5.8 E-07 9.5 E-08 

4.3 E-06 6.2 E-07 1.0 E-07 

LI £-05 1.5 E-06 2.5 E-07 

2.4 E-06 3.5 E-07 5.7 E-08 

6.1 E-06 8.7 E-07 1.4 E-07 

6.4 E-06 9.2 E-07 1.5 E-07 

1.6 E-05 2.3 E-06 3.8 E-07 

*	 Csf == concentrat ion of PCBs in seafood (mg/kg); SI = amount of seafood ingested ( k g ) , FI = 
fraction of seafood obtained from local catch; YE = years exposed. 

'' Risks were; calculated using the three cancer potency factors described in Section 3 2 2. 7 7. 1 1, 
and 0.18 (mgAtg/day) '1 . 
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Table 6C
 

Risks Associated with Consumption of Seafood: Adults
 

Conditions * Risk " 
(Csf,Sl, PI, YE) 

7.7 1.1 O.L8 

0.1 14 mg/kg, 0.0:163 kg, 0 2, 9 years 2.6E-06 3 8 E-07 6.1 E-08 

0.1 14 mg/kg, 0.0163 kg, 0.5, 9 .years 6.6 E-06 94 E-07 1.5 E-07 

0.1 14 mg/kg, 0.0163 kg, 0.2, 30 years 8.8 E-06 1.3 E-06 2.0 E-07 

0.114 mg/kg, 0.0163 kg, 0.5, 30 years 2.2 E-05 3.1 E-06 5 1 E-07 

0 1 14 mg/kg, 0.0465 kg, 0.2, 9 years 7 5 E-06 1.1 E-06 1 8 E-07 

0. 114 mg/kg, 0.0465 kg, 0.5, 9 years 1.9 E-05 2. 7 E-06 4 4 E-07 

0. LI 4 mg/kg, 0 0465 kg, 0.2, 30 years 2.5 E-05 3.6 E-06 5.8 E-07 

0. 1.14 mg/kg, 0.0465 kg, 0 5, 30 years 6.2 E-05 8.9 E-06 1.5 E-06 

0.17 mg/kg, 0.0163 kg, 0.2, 9 years 3.9E-06 56 E-07 9. 2 E-08 

0.17 rag/kg, 0.0 163 kg, 0.5, 9 years 9.8 E-06 1.4 E-06 2.3 E-07 

0.17 mg/kg, 0 0163 kg, 0 2, 30 years 1.3 E-'V:I 1.9 E-06 3 1 E-07 

0 17 mg/kg, 0.016,3 kg, 0.5, 30 years 3 3 E-05 4.7 E-06 7 6 E-07 

0. 1.7 mg/kg, 0.0465 kg, 0.2, 9 years 1 1E-05 1.6 E-06 2.6 E-07 

0.17 mg/kg, 0.0465 kg, 0.5, 9 years 2.8 E-05 4.0 E-06 6.5 E-07 

0.17 mg/kg, 0.0465 kg, 0.2, 30 years 3.7 E-05 5.3 E-06 8.7 E-06 

0.17 mg/kg, 0.0465 kg, 0.5, 30 years 9. 3 E-05 1 3 E-05 2. 2 E-06 

Csf - c o n c e n t r a t i o n of PCBs in seafood (mg/kg-j; SI = amount of seafood ingested i k g ) , FI 
fraction of seafood obtained from local catch; Y'E = years exposed 
Risks w e r e calculated using the t h ree cancer potency factors described in Section 3 2 2 7 7, 1 1 
and 0 18 (mg/kg/day/1 
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4.0 Summary 

The risk assessment prepared by E.G. Jordan concerning PCB-contaminated 
sediment and seafood from New Bedford Harbor contained a number of overly 
conservative exposure assumptions, which in turn led to an overestimation of risk. 
These assumptions include the sediment ingestion rate, the amount of New Bedford 
Harbor fish consumed by area residents, the to xico kinetic (bio aval lability) factor for 
PCBs, the number of years that a young c h i l d would have contact w i t h site 
sediments or would consume fish from New Bedford Harbor, and the frequency of 
visits that persons may make to areas surrounding New Bedford Harbor. 

A major shortcoming in the PCB risk assessment performed by ECJ is the 
use of cancer potency factors derived from experiments ut i l iz ing 60% chlorine PCB 
m i x t u r e s in pred ic t ing r i sks f rom exposure to less chlor inated mixtures . 
Addition')ally, the cancer slope factor used, while that currently promoted, by the 
USE PA, was based on a s ingle , methodologically Hawed study and therefore is 
lacking in complete scientific credibili ty. However , a l ternate slope factors can be 
derived from experimental data which have been reevaluated in l i g h t of current 
scientific evidence on interspecies scaling factors and c u r r e n t protocols for the 
description of neoplastic responses. These factors would still be extremely 
conservative when applied to 54'"?; and 42% chlorine PCB mixtures and so were used 
in this risk assessment. 

Us ing these slope factors and more real is t ic exposure assumptions, an 
a l t e r n a t i v e risk assessment was per formed. Using < 50 pprn as the cleanup 
guideline for sediment concentrations, and the three cancer potency fac tors 
described in Section 3.2.2, all post-remedial risks from direct exposure to Area II 
and Area III sediments 'were determined to be near or below the 1x1.0 b risk level. 
Likewise, the highest risks for both the young and older children from, consumption 
of New Bedford Harbor seafood contaminated with low levels of PCBs were near or 
below the IxlO'6 risk level when updated slope factors were used. The highest risks 
were those calculated for the adul t s consuming an average of 46.5 g of sea food per 
day for 30 years. Still, this risk for this exposure scenario only ranged from I 3x10 ° 
to 2.2.x1C)-6 using the updated slope factors. Therefore, th is assessment serves to 
illustrate the safety of applying a 50 pprn PCB cleanup standard to the sediments in 
Areas II and I I I . 
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ABSTRACT
 

This report summarizes the effects of dredging polychlorinated
 
biphenyl (PCB) contaiTii.nat.ed New Bedford Harbor sediment on the air
 
emissions of: PCBs. Dredging was considered only for those areas of
 
PCB contamination between 50 and 4000 rrtg • kg'1. This excludes the
 
more highly contaminated Hot Spot. Three situations were
 
considered, PCB air emissions before dredging (base case), PCB air
 
emissions from a suspended sediment plume generated by dredging,
 
and PCB air emissions after re-settling of suspended solids and re-

consolidation of sediment. Only the air emissions from the upper
 
estuary were considered. The upper estuary was assumed we11-mixed
 
with an average water residence time 2.4 days.
 

A PCB evaporation rate from the upper estuary of 90 g • hr"1 was
 
estimated based on an average dissolved PCB concentration of 1.6
 
fj.q-11 (Thibodeaux et_a_L!_, 1990 based on data from Battelle, 1985)..
 
More recent, water quality measurements by the US Army Corps of
 
Engineers (USAGE) during 1988 and 1989 (USAGE, 1989)' suggest a
 
dissolved total PCB concentration of 0.54 j.ig • I"1 and a resulting
 
evaporation rate of about 31 g-hr"1. Because the USAGE data
 
represent the most recent measurements, these data will be assumed
 
to Lnd icate curr e n t, base case cond i t: ions .
 

During dredging the emission from a suspended sediment plume
 
in the upper estuary can be as high as 2630 g'hr1 for an
 
u n c ont r o 11 e d dred g e prov i.d in g h i g h suspende d s o 1 i d s c once n t ra t i o n s
 
to the water column. If the suspended sediment concentrations
 
resulting from the dredging operation are limited to the levels
 
observed during a pilot scale demonstration by the USAGE (1989),
 
about. 146 g • hr"1 of: PCBs would be evaporated from the upper estuary.
 
If 2 cutterhead dredges are used as described by USAGE (1989),
 
however, and the sediment resuspension rate per dredge is limited
 
to the 17 g • sec"1 estimated in that study, an average of about 57
 
g'hr1 of PCBs would evaporate.. During the dredging of the highest
 
concentration areas currently under consideration (~3,500 rag/kg
 
PCB) about 290 g'hr'1 of PCBs would be emitted from the upper-

estuary above baseline conditions assuming the 1.7 g • sec"1 sediment
 
re s usp e n s i on rate .
 

After resettling of suspended solids and reconsolidation of
 
the dredged sediment:, about 0., 59 g-hr'1 of PCBs would evaporate from
 
the upper estuary. This assumes that the dredging of sediment:
 
contaminated with PCBs at concentrations greater than 50 mg-kg"' is
 
99.34% efficient, consistent with the two pass dredging operations
 
conducted during the USAGE demonstration program (USAGE,, 1.989),
 
This estimate also assumes that the Hot Spot will be remediated to
 
at least the same level. Post-dredging evaporative emissions from
 
the estuary would, be about 9.3 g-hr'1 if the Hot Spot were to
 
remain.
 

IV
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INTRODUCTION
 

The obj ecti ves o f: thi s repor t a re to es t. i in a t.e the em i. s sions o f
 

polychlorinated biphenyls (PCBs) from New Bedford Harbor as a
 

result of dredging the contaminated sediment. This remediation
 

scheme is presently being considered by the U S Environmental
 

Protection Agency (EPA) for those areas of the harbor and bay that:
 

have PCB sediment concentrations greater than 50 ing-kg'1. It is
 

anticipated that the Eirea designated as the "Hot Spot" would be
 

excluded during this phase of remediation (Bosworth, 1991). As a.
 

basis of comparison, only the evaporative emissions from the upper
 

estuary are considered here,, Some additional evaporation will
 

occur in the lower harbor and bay but the water column PCB
 

concentrations in these areas are typically an order of magnitude
 

or more smaller than the concentrations in the upper estuary (US 

EPA, 1990) . 

The history of: contamination of 'lew Bedford harbor, the 

possible routes of exposure by humans to PCB emissions from the
 

sediments, and the advantages and disadvantages of capping
 

contaminated sediments have been reported by Thibodeaux e.t: al_._
 

(1990) and in a feasibility study by EPA (1990).
 

The	 salient aspects addressed in this report are::
 

(a)	 Estimation of steady state emission of PCBs from
 

sediments before dredging as the "Base Case".
 

(b)	 Estimation of additional emissions of PCBs after a
 

portion of the sediment is resuspended in the water
 

column as a result of dredging. All areas except: the "Hot
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Spot" region and regions with PC.B concentration less than
 

5 0 nig • kg"1 are a ssumed subj ect to dredging,
 

(c)	 Enumeration of possible PCB emission pathways during
 

dredging and emission Locales from the confined disposal
 

facility,
 

(d)	 Estimation of emissions of PCBs from the remediated areas
 

once the dredging operation has concluded, suspended
 

s o 1 i ds hav e rese 111ed and recons o1 i d a tion of the sediment
 

has taken place,
 

The mixing time within the upper estuary is assumed to be
 

short with respect to the remediation time of the sediments
 

suggesting that evaporation can be treated as qua si--steady. The
 

conditions for which emissions are estimated are represented in
 

Figure 1.
 



f B ••• Additional emission A - "  Base Case1" from suspended
sediment plume
due to dredging 

m 
e 

suspended 
sediment \wate 
cloud 

in 

C •• After Re-consolidation 

Sketch of conditions for which PCB emissions are
 
calculated: (A) Base Case (B) From a Suspended
 
Sediment Plume and (C) After Re-consolidation.
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SEDIMENT AND CONTAMINANT PROPERTIES
 

The PCB contamination in New Bedford Harbor (NBH) was assumed
 

to be composed 701 of ArocLor-L242 and 30% Aroclor-1254 (Thibodeaux
 

et_a_lj-/ 1990)., The properties of ArocLor-1242 and Aroclor-1254 are
 

given in Table 1. The pertinent data on the NBH sediment are given
 

in Table 2. The properties of PCBs and the transfer coefficients
 

were obtained from Thibodeaux e_t_____<3.1_... (1990). The sediment data
 

were obtained from Thibodeaux e__t____a__L:_. (1990) and Bosworth (1991).
 

Calculation of the evaporative emissions in g-hr"' were based
 

o n the esti m ate d f1ux an d th e t ota L a re a o f the upp e r e stu a ry o f
 

about 800,000 rn;. This area and the associated wet Lands in the
 

upper estuary constitute the vast majority of the sediment to be
 

removed unde r the pr oposed dr edg in g progra m. The PCB di s t r ibu t i o n
 

in the upper estuary was reported by Thibodeaux ej:.____aj.__._ (1.990) as
 

reproduced :un Figure 2. Based on this data one can conclude that
 

a major fraction of the sediment area has sediment PCB (total)
 

concentration of LOO - 500 ppm.
 

It should be noted that in certain regions, the PCB loadings
 

on the sediment are large and that the corresponding pore water in
 

equilibrium with the sediment will have PCB concentrations equaL to
 

the "solubility limit". The critical, loading, WAC for A--.L242 and
 

A-1254 are given in Table 1. In calculating PCB fluxes this limit
 

serves as the maximum possible PCB concentration in the sediment
 

porewater and the aqueous coLumn above the sediment.
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TABLE_L
 

Selected Phys.ico-cheiTii.cal Properties Used in the Models
 

Property Symbol A -12 4 2 A- 125 '3
 

A verage mo1ecu1 ar
 
weight M 266 238
 

A queous s oLubi 1 it y
 
Fresh water
 
(tncf T1) 0. 24 0 . 03
 

Aqueou s s o ]. u b i 1 i t y
 
Sal me water
 
( mg I'1) 0.088 0.012
 

S e cl iment- w a t er p a r1 11 i. on
 
c o n s t a n t ( L • kg ' ) K 7 , 9 2 0 2 3 , 5 6 0
 

C r i1 1 c a .1 1 o a d i. n g o n t h e
 
sediment (mg-kg1) 690 260
 

B i. o- d i ff u s i o n c o n s t a n t
 
D/0 10 LO
 

B Loturbation depth (cm) yb 10 LO
 

Be n th ic bou nd a ry 1 a yer
 
mass transfer
 
c oe f 1: ic lent ( c m • y') kb ]. . 8 x 3 0 * L . 8 x: 10 <
 

PCB evapotrat ion
 
coe f fic lent ( cm • y ' ) K(. 6 . 2 x 3 ()" 6 . 2 x10*
 

Note:: S ource i. s Th i. b od e a u x: e.t....a..L. (1 9 9 0).
 



TABLE...! 

Sediment Data Used in the Models 

Property Symbol Va Lue 

Dry bulk density Pb 0 . 7 5 g • cm'3 

Tot a 1 s e di nrient su r f a c e 
area to be dredged A 310 acres 

Area of upper estuary A. 800,, 000 m ? 

(198 acres) 

Porosity 0..5 

MO te:: A, obtained from Bos worth (1991). 
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STEftDV STATE EMISSION TO AIR FROM CONTAMINATED SEDIMENT BED
 

(BASE CASE)
 

The evaporative emissions of: PC 6s through the ait-water
 

interface of the upper estuary under quasi-steady state conditions
 

i s g iven by
 

m	  = A
 «	 , MP.V - P
 

where
 

m,. := mass emission rate, g-hr'1
 

A, ::: upper estuary surface area, cm2
 

K(. === overall liquid phase mass transfer coefficient
 

(e v apo r a 11 o n c o e f f i cie n t) f o r P CB, cm • hr '.
 

pM ----- dissolved phase concentration of PCB, g-crrr1
 

P »"" =: n yP°t h e 11 c a 1 d i ss o 1 ve d p h ase concen t r a 1.1 o n o f PC B i n
 

e q u 11 i b r i u m w i t: h b a 1 k a i r p h as e c onc e n tr a t i on (q • c m ')
 

The value of K= is dependent on both the 'wind velocity and1
 

fetch/depth ratio of the water body. Thibodeaux et a_l_._(1990)
 

estimated K= for typical conditions (wind velocity - 7 nrrsec"') at
 

NBH and obtained a value of 1.68 nrr day"1 (= 7 cm hr1). Another
 

independent assessment of PCB evaporation from the NBH water column
 

arrived at a value of K. = 2.4 m-day'1 (Applied Science Associates
 

(ASA) , 1989) ,.
 

Figure 1 (a) represents the "base case". The chemical
 

transport pathways for PCBs from sediment to air will involve:
 

(i)	 desorption Erom the bed surface particles via molecular
 

.. diffusion and bioturbation,
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(i i) mo 1 ecu 1 ar di f f us ion throngh t: he benth ic bounda ry 1 ayer,
 

(iii)movement up the water column to the interface,
 

(iv) volatilization through the air boundary Layer into the
 

atmosphere.
 

If the sediment and water columns are operating under quasi-


steady conditions, however, only the water column concentration
 

need be known to estimate the evaporative flux. The validity of:
 

the steady state (or more appropriately the quasi, steady-state)
 

approximation in estimating PCB emissions from NBH sediments has
 

been described by Thibodeaux et_a_Li. (1.990). Thibodeaux et__a_L._
 

(1990) reports average dissolved PCB concentrations in the upper
 

estuary as 1.1 ;u.g • 1 ' for A -12 4.2 and 0.5 /jg • 1 ' for A -125 4. These
 

estimates were based on total water column PCB measurements
 

collected by Batelle (1985). More recently the USAGE pilot study
 

of remedial alternatives in New Bedford Harbor measured an average
 

water column PCB concentration of 0.607 /,tg I"1 and a background
 

suspended solids concentration of 6..4--LO.. 2 nig'l"'. Using 10 mg • 1"'
 

suspended solids and assuming that the PCBs are 70% A-1242 and 30%
 

A-1.2 54, the 0., 607 ,u,g • I'1 corresponds to a dissolved PCB
 

concentration of about 0.54 jug-I'1. With a suspended solids
 

concentration of 10 mg • I'1, about 93% of A-1242 and about 821 of the
 

A-1254 will be in the dissolved state.
 

Using the evaporation coefficient of Thibodeaux et_a_l_±_ (1990)
 

and the concentration inferred from the Batelle (1985) data, the 

PCB evaporation rate constant under pre-dredging conditions is 

about 90 g • hr ' or 2.2 kg •day'1 .. Using the more recent water quality 
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measurements by the USAGE., the estimated evaporation rate is 31
 

g-hr"' or 0.74 kg-day"'. Because the USAGE data is more recent,
 

these data and the estimated evaporation rate will be assumed to
 

represent baseline conditions. A numerical model of the harbor
 

reported by US EPA (1990) predicted volatization of 243 kg of PCB
 

over 92 days (.2.6 kg'day'1),, in reasonable agreement with the above
 

estimates..
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ENUMERATION OF POSSIBLE EMISSION PATHWAYS DURING DREDGING
 

AND EMISSION LOCALES FROM CONFINED DISPOSAL FACILITIES
 

There are several emission pathways for PCBs during the
 

dredging process which we shall briefly consider here. Although a
 

number of potential pathways are identified, calculations will only
 

be attempted for emissions at the point oC dredging.
 

D£edg.<lLJfi3J^ 

The use of a dredge machinery (ie.r a barge) will liKeiy
 

increase the water turbulence and hence increase the intrinsic rate
 

of PCB evaporation.. The use of mechanical devices on the barge such
 

as buckets, shovels etc. as they arc being hoisted or lowered
 

through the 'water surface contributes to significant point sources
 

of emissions.
 

USAGE (1989) conducted a pilot: scale study of dredging sroa.ll
 

areas south of the estuary at: the Cogeshall Street Bridge in the
 

lower harbor/bay and also in the upper estuary. The tests were
 

designed to estimate the resuspension of sediments and re Lease of
 

PCBs during dredging., A cutterhead dredge 'was employed. Samples
 

were collected near the dredgehead and a modified elutriate test
 

used to estimate the PCB release rates to water from suspended
 

sediments. The results are summarized in Table 3.
 

The cutterhead dredge affected approximately a 1000 ft:.'' area
 

in an average of 4 hours o(: ope ration per clay with a production
 

rate of 35 cubic yards. • It: was also reported in the feasibility
 

study (EPA, 1990) that air monitoring during dredging and disposal
 

of: sediments did' increase the ambient air PCB levels above
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background. Thus there is experimental evidence for PCB air
 

em i s s ions during dredg inq and d ispo s a 1 op E? rat :i ons evon w i t h a
 

s i ng I G d re d g e a f Iec t i n g a s m a 11 are a .
 

Dredges such as cuttorhead, matchbox: and mudcat are hydraulic
 

dredges that remove and transport sediment in s.lurry form. These
 

can be assumed to enhance PCB emission rates mainly through the
 

generation of a suspended sediment plume near the dredgehead. The
 

a c 11 v i ty o f the dredge mac h i nery ( i . e . ,, a b a r g e} on t h e wa t e r
 

surface will also increase the air-water interface turbulence thus
 

affecting evaporation rate by perhaps no more than a factor of two
 

(Thifoodeaux', 1989). The increased emissions due directly to the
 

operation of the barge in the case of hydraulic devices are
 

therefore l i k e l y s mall, while the major mechanism of FCB omissions
 

will be clue to the re-suspension event. 

Mechanical dredges (clamshell, dipper,ladder etc.), on the 

other hand w i l l contribute to three main point sources of PCB 

em i s sicms to a i r: 

(i) the water surface under the bucket,
 

(ii) surface of the bucket with sediment heap, and
 

( i i i) s u r fac e o f the re c e :i v i n g ves s e i .
 

The first and second mechanisms are intermit tent: depending on the
 

frequency of raising and lowering the bucket, while the third
 

mechanism is a continuous one.. Expressions for PCB emission rates
 

by each of the above mechanisms can be obtained • (Thibodeaux:, 1989)
 

and combined to get the total emission rate due to mechanical
 

dredges,.
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TABLE 3
 

Estimated PCB Flux to Water During Dredging
 

(Pilot scale study, US ACE, 1989)
 

Location Total PCB flux to water at the dredc[ehe_ad
 

(suspended + dissolved,, k.g .day"1)
 

Lower harbor/bay 0. 43
 

Cogeshall Street. Bridge 0.30
 

Most: hydraulic1 dredges are equipped with devices to pump all
 

types of materials and compacted deposits such as clay and hardpan,
 

to confined disposal facilities (CDF's) . A CDF is often required
 

for temporary storage or to act as an equalization basin even if
 

ultimate disposal in a CDF is not planned. The discharge of
 

sediment and water slurry from the end of the pipe either into
 

water or receiving sediment delta of the CDF are point: sources of
 

PCB emissions. Equations for each of the above were derived by
 

Thibodeaux (1989). The emissions from these processes will not be
 

discussed further here „
 

EKEP-Sed_Sediment_Locale :
 

An additional VOC emission locale is the exposed sediment in
 

a CDF. This is the delta region formed, by the sediment discharged
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from a pipeline or from the bucket /shovel discharge in the CDF and
 

generally is devoid of: any vegetative cover. PCBs will diffuse
 

through the soil cover and enter the air. The estimation of these
 

emissions is quite complicated and will not be attempted here.
 

Equations based on a conceptual model of the process was given by
 

Thi bode a ux ( 198 9) and a re reco mmen ded.
 

Another emission source is the ponded sediment locale which is
 

the water overlying dredged material in a CDF., The water as a
 

source of PCB emissions was considered and equations for flux
 

derived by Thibodeaux (1989).
 

The port ion of the CDF that is covered vvith vegetation can
 

also be a point source of PCB emission. This .locale, however may
 

have the lowest emission rate. Methods for their estimation have
 

also been discussed by Thibodeaux (1989).
 

The acceptability of dredging as a remediation measure will
 

depend, not only on the extent of reduction of PCB emissions to air,
 

but also on the cost factors involved in the number of hours
 

required to operate the dredges and the necessity to keep the re-


suspension of sediments to a minimum during dredging. Based on the
 

pilot, scale study USAGE (1990) concluded that three different types
 

of dredges used, (mud cat: or horizontal auger, cutter head and
 

matchbox dredges) were effective in removing the contaminated
 

sediment: with minimum res aspens ion and contaminant release. It is
 

however, not clear whether the results of such a small pilot: scale
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study can adequately reflect the conditions that would exist when
 

several dredges are operated simultaneously over a large area. EPA
 

(1990) report 3.8 years will be required to remove 400,000 cubic
 

yards of contaminated sediment using two cutter head dredges.. It is
 

also anticipated that the large volume of contaminated dredged
 

material that will have to be handled in a CDF or will have to be
 

treated simultaneously may pose problems with respect to air
 

em issions and cont ami nant mi gration. The c a 1 cu1ations pr esente d
 

herein will focus on estimating only a portion of those emissions,
 

those generated by contaminant release at the point of dredging.
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ESTIMATION OF ADDITIONAL PCB EMISSIONS FROM A SUSPENDED SEDIMENT
 

FLUME GENERATED BY DPEDGING
 

One proposal for re mediation of: New Bedford Harbor is removal
 

of contaminated sediments exhibiting PCB concentrations greater
 

than 50 tnqfkg1 via dredging followed by treatment and/or disposal
 

of the dredged material. Table 4 identifies the fraction of the
 

total upper estuary area with average concentration within thus
 

range. Figure 3 and Figure 4 shows the distribution of A-1242 and
 

A- 1.2 54 in the upper estuary. These tables and figures indicate the
 

r e g i on w i t h in the upp e r est u a ry un d er con s i d e r a t i. o n for dred g i n g .
 

T h i s p r opo s a 1 ex c 1 ude s the Hot Spo t i n th e u pp e r e s t u ar y i n w hic h
 

t: h e hi g he s t co n ta rri i na t i o n 1 eve 1 s a r e ob s e r ve d..
 

It is assumed that the bed sediment source of contamination is
 

r em oved by dre d g ing but r e s usp e n s i on o f s ome p o r t: i o n o f t his
 

sediment can give rise to a suspended sediment plume in the water
 

column. The concent rait ion of suspended solids can vary
 

considerably in a deep aqueous column., Since in the present case
 

the mean aqueous depth is only about: 90 cm, the concentration of
 

suspended parti dilates is assumed uniform throughout:.
 

The extent of resuspension will depend on the amount of
 

material dredged or loosened from the bottom sediment and the
 

amount actually removed by the dredge; this obviously is a function
 

of the efficiency of the type of dredging operation., Volatile
 

organic chemicals (VOCs) emissions will be enhanced as a result of
 

inc rea sed s o 1ids r es uspended in water an d i ncreased t:ur bu1 enc e a t !
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TABLE '3
 

Regions Proposed for Remediation (Bosworth, 1991)
 

Reg ion Del:a Lis Fr a c 11 on a 1 a re a Rented i.at i on 

o f c ont a tn i n a t i o n A c 11on 

A-12 42 A-1254 PCB(t ota1) 

WA < 5 0 p pm 0 . 3 6 0 . 51 0., 3 0 No d re dg i. ng 

n 50<W A <4000 ppm 0 . 62 0 . 4 8 0. 6 6 Dredging 

7 5 ppm
 

300 ppm
 

7 5 0 ppm
 

1500 ppm
 

3500 ppm
 

0.
 

0.
 

0.
 

0.
 

0.
 

12
 

34
 

0 6
 

0 4
 

06
 

0.
 

0.
 

0.
 

0.
 

0.
 

13
 

24
 

04
 

0 4
 

0 3
 

0. 12
 

0. 2 8
 

0 .14
 

0 .0 5
 

0 .06
 

Hot spot wA>4000 ppm 0. 02 0. 0 L 0.04 see note
 

Note: WA is the average PCB concentration (ppm is rag.kg
1)
 

on sediment. Hot spot is not considered for PCB
 
emissions calculations in this phase of
 
remediation. Fractional areas are from Thibodeaux
 
et a.L:. (199 0) . A reas con ta min a ted w i th oth e r
 
Aroclors (in minor concentrations) are not shown in
 
the Table.
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the air --water interface (Brannon et ______ a,l.. , 1991). PCBs in the
 

contaminated sediment will be released to the 'water column as a
 

result of desorption of PCBs from suspended solids, and dispersal
 

and mix ing of interstitial water that contain PCBs. Desorption
 

from the bed sediment is often thermodynamically limited by the
 

inc r e a se i n inte r stiti a 1 c o nc e ntra t:ion. D e s o rpti o n f r on
 

suspended sediments widely dispersed in the water column,, however,
 

will continue to occur until essentially all of the PCBs reside in
 

the dissolved phase.. The time available for this desorption may
 

be long for fine-grained sediments (eg. clay and. silt) due to low
 

settling velocities in water. Sandy sediments may resettle faster.
 

Thibodeaux (1989) has described the process of dissolution and
 

evaporation from suspended sediment particles. Let the
 

concentration of the suspended plume of solids be p, (kg. I'1).. If
 

the rate of PCS volatilization is small in comparison to the total
 

mass of PCBs associated with the suspended solids, and we assume
 

equ i 1 i br iumri d esorp t i on o f PCBs f rom the so 1 ids, t hen a n equ i 1 i br i urn
 

model can be used to estimate PCB concentration in solution. The
 

c o n c e n t r a t i o n i. n s o 1 u t i o n, pw ( irig . 1" ' ) i s g i v e n by
 

* ("Ml

U>
 

where WA is the PCB concentration on the suspended sediment arising
 

from the original sediment bed (mg.kg'1). The solubility limit
 

applies to Equation (2) , hence it is only applicable for pw < pw".
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The most, significant assumption in the mode], was noted above,
 

je ., the so1:i ds s uspended in the aqueous phase have su I: fici en1 1 y
 

long residence times that equilibrium between the solids and water
 

is achieved.. If intraparticle diffusion of PCBs limits mass
 

transfer from solids to water, as is the case for large particle
 

sizes and compounds with large Kd values, equilibrium may not be
 

achieved (Gschwend et_al . , 1987)., In such a situation, Equation
 

(2) would overestimate the dissolved phase concentration.. We also
 

assume that the suspended sediment plume extends over the entire
 

upper estuary and, as a conservative assumption; that the rate of
 

sedimentation of the dispersed material is very slow. Significant
 

mixing and transport of suspended solids and associated
 

contaminants will occur towards the lower harbor and bay areas, but
 

only the evaporative emissions in the upper estuary are described
 

here ..
 

The emission rate of PCBs through the air-water interface is
 

again given by Equation (1). Assuming that the air concentration
 

of PCB is zero, so that pM" can be neglected and using Equation (2)
 

in ( 1) we get
 

( 3 ) 
1 

If Kdp, » i, Equation (3) reduces to
 

• (4)
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Thus in,, .is independent of the suspended so Lids concentration in the
 

li.tn.it of high suspended so.Lids concentration. En this limit, the
 

water is in equilibrium with the bed sediment. This is essentially
 

true for suspended solids concentrations greater than 200 mg I"1 Cor
 

A-1254 and Cor suspended solids concentrations greater than 600
 

mg-r' Cor A--L242 (kdp,>= 5). The USAGE pilot study (USAGE, 1989)
 

demonstrated that: resuspended sediment concentrations can be
 

maintained well, below these Levels. Resuspended sediment plumes
 

exhibiting these concentrations may be observed with certain dredge
 

types, however, such as a trailing suction hopper dredge operated
 

with overflow (Herbich and B rah me (1.9 91)), Such a dredge should
 

not be used to dredge contaminated sediments, but the PCB
 

evaporation expected under such conditions was calculated to
 

provide a basis of comparison. The expected emissions are shown in
 

Table 5, Line (a). The sediment, concentrations in Table 4 are used
 

t o d e fine a n area a v e t: a ged w a t er c o 1 um n conc e n 11:a t:i o n. The
 

suspended sediment: concentration is assumed sufficiently high to
 

not. influence the water column concentration. Since the dredged
 

sediment, is assumed suspended in the aqueous phase the value oC WA
 

on the suspended sediment was assumed to be the same as the
 

concentration from which the suspended material arose, 3n
 

calculating the evaporation rate, if WA > wAc(r WA was set equal to
 

wAc. The calculated fluxes are given in Table 5. The very high
 

em is si on ra t:es emphas i;:,e th at ce rta in type s of conven 11 ona 1
 

dr ed g i ng t e c h n i q u es a re i na pprop r i ate for dr edg i n g conta rn i na t: ed
 

sediments.
 

http:li.tn.it
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TABLE_5
 

Rates of Emission of PCBs from Upper Estuary
 

(Total area = 800,000 m2)
 

Emission (g • hr"1)
 

A--1242 A-125 4 PCB (total)
 

Base_Cas_e:
 

22 9	 31
 

(a) 2350 280 2 6 3 0 

(b) 1 1 4 32 146 

(c) 4 0 1 7 57 

(d) 215 7 5 290 

Af ter Re -cons o 1ida t. i on : 

(e) 0 . '5 2 0. 17 0. 59 

(f) 6. 6 2 ., 7 9 . 3 

NOTE: (a) Assuming that psKd»l, i.e., suspended solids
 
concentration is extremely high due to dredging.
 

(b)	 Assuming p;1 is close to the maximum level, of 2.5 x
 
10'5 kg.I'1 observed during the US ACE pilot scale
 
dredging..
 

(c)	 Assuming that the dredges resuspend 17 g-sec"1 of
 
sediment (34 g-sec'1 total) .
 

(d)	 Assuming that the dredges are operating in the
 
highest concentration areas other than the Hot:
 
Spot.,
 

(e)	 Assuming dredging efficiency of 99.34% and Hot Spot
 
remediated separately.,
 

(f)	 Assuming that the Hot Spot is not remediated.
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If p,Kd is small then the flux is a function of the suspended
 

solids concentration. Under such conditions the concentration of
 

contaminant released to the water column will be given by Equation
 

(2) and the flux by Equation (3). Note again that Equation (2) was
 

derived assuming equilibrium desorption of: PCBs to the aqueous
 

phase from the suspended solids,. If the amount of suspended solids
 

as a result of dredging is known then Equation (2) can be used to
 

estimate the amount of PC[3s released to the water column,
 

The USAGE (1989) pilot scale study contains useful information
 

on the degree of resuspension of: sediment as a result, of dredging
 

operations. For example, a single horizontal auger dredge capable
 

of an 8 feet wide cut operating at a dredge advance rate of 13
 

ft-min"1 in a water depth of 3 f:t gave rise to a resuspension rate
 

of about 20 g • sec"1 at the dredgehead. This translates to a
 

suspended sediment concentration of: approximately 1.3 x 10"4 kg • 1"'
 

near the dredgehead. The suspended solids concentration reached
 

maximum levels of only about 2.5 x Id'5 kg • 1"' at sampling locations
 

about. 300 feet from the dredge., However when several, dredges are
 

operated simultaneously over a large area for extended periods of
 

time the suspended solids concentration may vary from one location
 

to the other and settling times for re-suspended sediments may also
 

va ry „
 

If the average suspended solids concentration in the sediment
 

plume is assumed to be close to the maximum level that was observed
 

during the USAGE pilot scale study, i.e., 2.5 x: 10's kg,. 1"", then
 

Equation (3) has to be. used for estimating the flux. The (Mux from
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the upper estuary until be 114 g-hr'1 for A-124 2 and 32 g-hr1 giving
 

a tot a 1 PCB emi s s i. on o f: 1 4 6 g • h r''., These resu Lts are r epor t ed i n
 

Table ':>, line (b) .
 

Mass release rates of sediment resuspension were also
 

estimated during the pilot study conducted by the USAGE (1989).
 

The most e 11.fie lent dredge was a cutter head suction dredge that
 

released an average of about: 17 g-sec1 of resuspended sediment.
 

Although much of this sediment may quickly settle back to the
 

bottom, an upper bound estimate of the dissolved source strength is
 

to assume that all of the particles remain suspended and can
 

partition contaminants into the water column over the entire upper
 

estuary. If the sediment is contaminated above the critical
 

loading, WAC, these contaminants may also be resuspended; i.e. the
 

effective sediment concentration is not limited to the critical
 

loading. USAGE (1989) indicated that two dredges might be used
 

during actual dredging operations, so 34 g•sec ' of sediments were
 

assumed to be resuspended. The estuary has a mean depth of 91.4 era
 

(ASA, 1987) suggesting a total water volume of 731 ,,000 m3. ASA
 

(1987) determined the mean residence time of water in the estuary
 

to be 2.4 clays for an effective efflux rate of: 3,500 1 • sec"1.
 

Assuming that the resuspension rate of sediments balances with the
 

efflux froin the assumed well-mixed. estuary, 34 g-sec"' of
 

resuspended sediment: would result in approximately doubling the
 

suspended solids concentration in the upper estuary to about 20
 

rag1!"1. With 20 mg • I"11 suspended solids about 86% of the A-1,242 and
 

70% of: the A-1254 will be in dissolved form., A mass balance on the
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assumed well-mixed estuary can then be used, to determine the
 

d i s so1 ve d PCB conc e ntr a t i. o n
 

(5)
 

where::
 

rri3 = sediment re suspension rate (34 g-sec1)
 

f:ft = fraction of PCB in dissolved form with p,= 20 nig • 1"'
 

qtt = volumetric flow out of up pet: estuary (3500 1-sec')
 

T h i s e qu a t i. o n a ss u m e s t h a t the e s t u a r y i s w e 1 1 - m i x: e d w 11 h the
 

single input due to dissoived contaminant release at the
 

dredgehead, and outputs via evaporation and hydraulic flushing. The
 

e q u a1 1 o n s h o w s t h a t t h e m a s s o f: c o n t a m i. n a n t r e 1 e a s e d a t t h e
 

dredghead is proportional to the sediment concentration. The
 

average emission rate can be determined by using the a ire a averaged
 

c o n t a m i n a n t 1 e v e .1 s i n c 1 u d e d i n T ab 1 e 4 . L i n e ( c j o f T ab I e 5 s h o w s
 

t h e e va p o r a t i o n r a t e c o r r e s p o nd i n g t o t h e a r e a a v e r a g e d P C B
 

concentration. The indicated emission rate would be in addition to
 

emissions due to exposed contaminated sediment, not yet dredged.
 

Line (d) of Table 5 shows the maximum evaporation rate
 

corresponding to the dredging of the 3500 ing1 kg"1 sediment, assuming
 

that the sediment contains 70% A- 124 2 and 30% A -125 '3,, Again, the
 

indicated emissions would be in addition to the base case emissions
 

from exposed contaminated sediment.
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An examination of the results in Table 5 indicates that air
 

emissions of PCBs would increase during the dredging operation. On
 

average, using weLl-controlled dredging techniques, Line (c) of
 

Table 5 shows that the additional air emissions due to dredging can
 

be maintained within a factor of 2-3 of the base case emissions.
 

Even under these control.led conditions, however, dredging of highly
 

contaminated sediment will result in air emissions that are an
 

order of magnitude greater than the base case no-action emissions.
 

Under conditions of poorly controlled dredging or when
 

inappropriate dredging equipment is employed, even the average air
 

emission::; can be several orders of magnitude greater than the base
 

case emissions (e.g. Line (a)). It is clear that both the degree
 

o f sedi ment r esuspens ion and i t. s ar e a 1 ext e n t p 1 a y a maj or r o 1 e i n
 

determining the average evaporative emission rate resulting from
 

dredging.,
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ESTIMATION OF PCB EMISSIONS AFTER SEDIKENT RE-CONSOLIDATION
 

The post-dredging situation long after the suspended solids
 

have re-settied and the sediment re-consolidated will be similar to
 

the "base case". That: portion of the harbor in which dredging was
 

not: conducted (concentrations less than 50 mg-kg'1) will continue to
 

release PCBs at the rate estimated in the base case analysis., In
 

addition, some contaminants will be left in the sediment after-


dredging. During the USAGE pilot study (USAGE, 1989), a hydraulic
 

cutterhead dredge produced 16 cu yds-hr'1 while taking two passes
 

through the contaminated region. Assuming that the two passes
 

resulted in perfect removal of the sediment, the only loss was due
 

to re suspension at. L7 g-sec"', or 0.. 66% of the production rate.
 

This loss, combined with the 1.5% of the material contained in
 

undredged sediment (Table 4), results in an estimated average
 

sediment: concentration 1.9% of the base case. Assuming that this
 

translates directly into a corresponding reduction in water column
 

concentrations and evaporative losses, the estimated evaporative
 

losses will be 1.9% of the base case after remediation of the
 

esturay. The estimated fluxes are reported in Table 5, Line (e).
 

The above calculation assumed that the Hot Spot: in the estuary
 

was also remediated by some process,. If the Hot Spot were not
 

remediated, the source of 29% of the base case evaporation would
 

remain. This means that the total post-dredging evaporative losses
 

would be more than 30% of the base case evaporative losses. This
 

estimate is shown on Line (f) of Table 5. '..
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CONCLDSIONS
 

(a) Figure 5 represents the total PCB fJuix before dredging
 

(Base Case), the additional. PCB flux from a suspended sediment
 

cloud generated by dredging and the PCB flux a liter sediment re­

consoLidation for the proposed dredging operation. The fLuxes
 

based on the estuary area of 398 acres are given for each case,. The
 

additional flux of: PCBs (total) from a suspended sediment, pi mine
 

extending over the entire dredged area for a very high suspended
 

solids concentration was estimated as 2630 g•hr', almost 85 times
 

the base case, no-action evaporative Losses. For practical
 

purposes this gives the maximum emission rate possible (worst case
 

scenario) from a suspended plume generated by dredging. Under the
 

b e 3 t c on d i ti ons a s out 1 i n e d by the USACE ( 19 8 9) , the add i 11o n a 1
 

evaporative emissions due to dredging would be about doubLe the no-


action base? case emissions. Rapid resettling of resuspended
 

sediments or slowed desorption kinetics of the PCBs could
 

potentially reduce the impact of dredging stiLl further. The post.-­

dredging emissions, assuming separate remediation of the Hot. Spot
 

in the upper estuary would be about 2% of the base case no-action
 

emissions.
 

(b) Significant, dispersal of sediments can occur during
 

dredging and possible locales for PCB emissions during dredging
 

were identifled.
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x 

PCB flux from NBH sediment 
(dredging of Region III only) 

high suspended solids concn 

[all values are from Table 5] 

co
 
o
 
4—•
 

CD	 1000­
O
 

base case sediment plume remediated 

5.	 PCB flux from NBH Sediment: (A) Base Case, (R) From a
 
Suspended Sediment Plume and (C) After Remediation and
 
Re-consolidat ion.
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(c) The results of the calculations lead to the conclusion
 

that dredging is a feasible operation only if adequate measures are
 

instituted to minimize both the areal extent of sediment
 

resuspens ion and PCB emissions during dredging.
 

(d) There is a Lack of solid information on the adequacy of
 

the assuming equilibrium partitioning of dredging resuspended
 

sedi me n ts and a dj ace n t wate rs. Ava :i 1 ab1 e i n form a 11 on is f o r
 

sediment:-water exposure times far exceeding the few seconds or
 

minutes that might be appropriate for resettling sediments
 

generated at a dredgehead. Therefore further work should be
 

directed towards understanding the kinetics of descrption of PCBs
 

from suspended and bed sediments so that IT ore refined calculations
 

can be made of the extent of PCB emissions when a previously
 

undisturbed sediment is dredged and suspended in water.
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