SCIENTIFIC PEER REVIEW OF THE
EPA REGION 2/CENAN FRAMEWORK FOR EVALUATING
DREDGED MATERIAL
FOR PROPOSED PLACEMENT AT THE HARS

Introduction: Goals of the peer review

The August 29, 1997 Fina Rule, Simultaneous De-designation and Termination of the Mud Dump Siteand
Desgnationof the Historic Area Remediation Site, specifiesthat the historic arearemediaion ste (HARS)
will be remediated with uncontaminated dredged materia (i.e., dredged materia that meets current
Category | standards and will not cause sgnificant undesirable effects including though biocaccumulation;
hereinafter referred to as "Remediation Materid™). The rule further specifies that the HARS will be
managed so as to reduce impacts within the Priority Remediation Area (PRA) to acceptable levels in
accordance with 40 CFR 228.11. Placement of dredged material within the PRA is restricted to
Remediation Materid. This materid will not cause sgnificant undesrable effects, including through
biocaccumulation or unacceptable toxicity in accordance with 40 CFR 227.6.

Evauation of proposed dredged materia regarding unacceptable toxicity is clearly defined in the Green
Book as gatidicd criteria which require no interpretation. Evauation regarding significant undesirable
effectsincluding through bicaccumulation requires assessment of chemical analyses of tissue from 28-day
bioaccumulation tests. There are no specific regulatory criteria for this evauation; however there are
exiging regiona guideline vauesthat have been devel oped and used, by the U.S. Environmenta Protection
Agency (EPA) Region 2 and the U.S. Army Corps of Engineers New York Didtrict, to evauate the
condtituents in accordance with 227.6.

This peer review charge is to assess whether the testing evaluation process is adequate to properly
determine whether atested sediment is suitable for Remediation Material asdefined. Y our review should
focus on theframework for eva uation of bioaccumulation dataand guiddine val ues used; it should not dedl
with toxicity/mortdity testing. Please bear in mind that the testing eva uation applies to risks pertaining to
ocean placement of the sediment, and not to risks pertaining to other aternatives such as leaving the
Sediment in place.

This chargeisin theform of questions on critical aspects of the evauation framework. Genera references
are cited in each charge question to aid in finding the issuein question. Note that these are generd guiding
referrals and should not be considered the only review item for those specific issues. Please answer the
assigned questions asdirectly as possible, given the provided materids and your own expertise. If you are
uncble to answer a particular question on the basis of the provided materids, please inform us of
information needed to answer the question. Also, keep in mind that there are additiond environmental data
resources and test data pertaining to the New Y ork Bight available in EPA Region 2, if they are needed.




Michad Newman, PhD.

Question 1

Is the EPA Region2/CENAN Framework for evaluating bioaccumulation results
scientifically appropriate for determining the suitability of dredged material as Remediation
Material? If not, describe deficiencies. (Please see Region2/CENAN joint evaluation
memorandum, Figure 1)

Generd Answer

The framework (Figure 1 and associated text) seems generally acceptable and thoughtful. It is surprisng
to not see at thetop of theflow diagram adtatistical comparison of biocaccumulation in key endemic species
inhabiting sediments of the dredge materid source site versus reference Stes. This seems so much more
graightforward than using the 28 day biocaccumulation test and associated gross adjustments to estimate
"seady Sate”’ concentrations. It aso is more straightforward than comparison of the bioaccumulation test
results to bioaccumulation of biota from sites near the HARS (step ¢, see page 14, section (ii)).

Severd resolvable pointslimit the utility of the present framework. These pointswill be discussed later in

thisreview. They indude the following:

1. Step a (Chemicd "X" Gregter than Reference?): There are unanswered questions regarding sampling
techniques(gut clearance, S zefage normalization or control), specific hypothesi stestsapplied (page
8, paragraph 1), and ambiguity regarding test design and power estimation. These crucia aspects
are generdly discussed and highlighted in the Guidance Manud (Ref. 32) but specific andimportant
detalls are not mentioned in the Memo of Record (Peer Review Version). Without specific details,
it would be impossible to assess the true vaue of the information in the Memo of Record.

Also methods associated with determining average concentration if the data set contains below
detection limit observations are not specified but can greetly influence the vdidity of hypothess
tests. | assume that the methods described in reference 13 were used. The methods described
in reference 13, "New Approach to Handling "non-detects' in Elutriate and Tissue Datd' are
invaid. A generd Statement is made that the approach was "conservative' without further
explandion. The tabulated results and footnotes seem to imply that sites with al "<DL"
observations or some"<DL" observationsweretreated differently. How werethey treated? Were
they treated as suggested in Ref. 137

Thosewith dl "<DL" observationsfor the reference Site and detectable amounts for the sample of
interest could be analyzed by testing whether the mean for the Site of interest was significantly
different from the detection limit, eg., a ample z daigic would do this (bdow) or smple
resampling methods.
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If some, but not al, observations were "<DL" then other tests are gppropriate. Gilbert (1993,
1995) providesdetailson hypothesistestsfor datasetswith"<DL" observationsincluding dippage,
quantile, Wilcoxon rank sum, and Gehan tests. Regardless, it is important to understand that
performing hypothes's tests after subgtituting O, /2 DL or the DL for the "<DL" observations
produces invaid results that are not necessarily "conservative." (Reference 13 statesthat 1/2 DL
or 0 should be used depending on the Situation. Thiswill produce statistically mideading resuilts.
See Newman (1995) or references therein for correct methods.)

Would a high concentration (e.g., 5 times higher) beignored if the results of the hypothesistesting
for difference in sediment means had a p of 0.06 instead of 0.05 or less?

Hypothes's tests as described attempt to minimize type | error (eg., falsaly concluding that
bioaccumulation was different when it was not). Hypothess tests are commonly applied as
described here but such application isincongstent with what you are redly trying to accomplishin
arisk assessment. The focus should be on controlling Type I error rate and conducting testswith
high power. Thetypell error (e.g., minimizing the probability that you will accept the hypothes's
of no difference in bioaccumulaionwhen thereis adifference) and power (e.g., the ability to note
adifferencein bioaccumulation when thereis one) would seem amore gppropriatefocus. For this
reason, much more detail is needed regarding Type Il error and power. Did you consider
bioequivaencetesting (see Dixon and Garrett 1993, McDonad and Erickson 1994, Dixon 1998)
which handles Type Il errors more appropriately?

2. The means for extrapolation from 28 day bioaccumulation concentrations to [practica] steady State
concentrations are compromised.  There are too many assumptions and gross gpproximations
forced on the user.

| assume that the 28 day bioaccumulation test is required and answers in thisreview should focus
beyond the shortcomings of the test. However, | believe that any test which looks at a suite of
contaminants smultaneoudy for a predetermined time will never be fully satisfactory for dl
contaminants. Large groups of toxicants will have inferior data as a consequence of not coming
close to seady date, insufficient sample numbers, and problems of incomplete gut clearance or
ggnificant diminaion during the time dlowed for gut dlearance. The gross manipulations to the
resulting data as described here will not provide accurate information regardless of the existence
of astandard test method and a history of regulatory gpplication.

3. Means of egtimating find bioaccumulation for Cd and Hg which are assumed to "violate" seady Sate
kinetics. Inaccurate statements such as "Cadmium and mercury are not regulated in marine
organisms as are essentid metas, and, thus no adjustment for steady state is goplicable” limit the
vaidity of theconclusons. Regulation haslittleto do with coming to asteady state condition within
28 days. Thefind conclusion to use 28 day datafor Cd and Hg as aconsequence of their "non-



deady state’ behavior isnot logica. The concentrations increase through time with no apparent
leveling off a a"steady dtate" concentration. They do not Say at the 28 day concentrations as a
consequence of ther "non-steady State’ behavior.

4. Noanalysisof in situbioaccumulation datafrom the proposed dredged sediment sources and reference
sediment Sites.

5. Use of "log Koy Of approximately 4 or greater” as the only cut-off for bioaccumulation
[biomagnification?] (page6, last paragraph). Itisn't clear whenyou are discussing bioaccumulation
or biomagnification. If you are discussng bioaccumulation, the cut-off point is not appropriate.
If you are discussing potentid for biomagnification, the cut-off is reasonable. 1t is consstent with
Connally and Pederson (1988) and Thomann (1989). However there can be an upper limit too as
molecular Sze beginsto influence diffusion rates. Please see Gobas et d. (1986) for more detail.

Question 2

Which of therisk-based valuesderived constitute” true”" conservative estimates of risk levels
(i.e., exceeding the value should be interpreted as sufficient cause to conclude that significant
undesirable effects may result through bioaccumulation)? Which of the risk-based values
derived constitute conservative screening values (i.e., test tissue concentrations below the value
can confidently be interpreted to pose no risk of significant undesirable effects and exceeding
should be further evaluated before the probability of significant undesirable effects can be
assessed)? How can the ™" true” risk levelsbe calculated for those compounds which you believe
onlyto have screening values? How should test concentrations be compared to risk-based levels
to determine whether they are exceeded.

Answer (Generd answerswill be given to the subquestions within this question and then specific points
provided relaive to each option.) Specificdly, "The toxicologicd sgnificance of thisbioaccumulation was
evauated by: i) condgderation of steady-state bioaccumulation and food-chain transfer; i) comparison to
background tissue concentrations; iii) consderation of potentia ecological effects, and iv) congderation of
potentia carcinogenic and non-carcinogenic effects to human hedth” (page 12).

Generd Answer

Firg Subquestion: Which of the risk-based vaues derived congtitute "true”’ conservative estimates of risk
leves (i.e., exceeding the vaue should be interpreted as sufficient cause to conclude that significant
undesirable effects may result through bicaccumulation)? In my opinion none of these methods produces
aconservative estimate of risk levelsthat is condgstent with ether of the qudifiers, true or sufficient. Using
the 28 day bioaccumulation test as the foundation to derive these valuesis problematic. If you ingst on
the assumption thet thistest isvalid, | would suggest that iii and iv are conservetive esimates of the true
rsk levels

Second Subquestion: Which of the risk-based va ues derived congtitute conservative screening values(i.e,
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test tissue concentrations below the vaue can confidently be interpreted to pose no risk of sgnificant
undesirable effects and exceeding should be further evaluated before the probability of significant
undesirable effects can beassessed)? |nmy opinion none of these methods producesatrue’ conservative
screening value. Using the 28 day bicaccumulation test as the foundation to derive these vaues is
problematic. If you assume thet this tes is vdid, | would suggest that i to iv combined provide a
conservaive esimate of thetrue risk levels.

Third Subquestion: How can the "true” risk levels be caculated for those compounds which you believe
only to have screening vaues? In my opinion, | would use the concentrationsin representative speciesliving
at the ste from which the dredged materids are to be taken and use them in the comparisons described,
i.e., use them in approaches (i) to (iv). If there were relevant commercial/sports species or mgjor forage
gpecies for commercial/sports species relevant to the source and HARS sites, | would congder  them. |
would consider biomagnification when reasonable. For example, lobster stocks at the HARS are noted
as having high TCDD/PCB levels. Lobgtersarelong lived and could easily biomagnify contaminants such
mercury from benthic forage species and act as a vector to human exposure. After such consideration, |
would then apply (ii) to (iv) with possible modifications as described below.

Fourth Subquestion: How should test concentrations be compared to risk-based levels to determine
whether they are exceeded? Under the assumption that the 28 day bicaccumulation test is vdid, use the
method described in the answer to " Third Subquestion” including the modifications described below, eg.,
additiona congderation of a hazard index.

Specific Points

(i) Condideration of Steady-state Bioaccumulation and Food-Chain Transfer
The definition of steady-dtate as"thelack of sgnificant difference (ANOVA, apha=0.05) among
tissue residues taken a three consecutive sampling intervals' is not ided. It is particularly
problematic if not linked to a required type Il error rate, level of power or minimum significant
difference. Statistical power must be considered in order to get a meaningful decison from an
ANOVA. For example, wide variability within times could result in the acceptance of the null
hypothesis of no difference in meanswhen therewas adifference. Sampling threevery closetime
intervals could aso result in an acceptance when there was a difference.

Metds. The statement that meta's biocaccumulate faster than organic compoundsisnot valid. For
example, cadmium will dowly bioaccumulate during the life of an organism, and some organic
compounds can be taken up very rapidly.

The assumption that metals do not biomagnify is reasonable with the mgor exception of mercury
which is a classic example of a toxicant that does biomagnify. The use of a trophic transfer
coefficent of one is not appropriate for mercury. See Cabana and coworkers (Cabana and
Rasmussen 1994, Cabana et d. 1994) as an example. See also third paragraph on page 11 of
reference 57.



Pedticides and Indudtrid Chemicds and PAHs Generd extrapolations from 28 day
biocaccumulation levels to steady state does not seem appropriate.

(i) Comparison of test results to background tissue concentrations
Here concentrations in organisms taken from near (but not in) the HARS are compared to those
fromthe bioaccumulation tests. The comparison of these organismsto thosefrom a28 day test that
may not be a steady state seems dubious. Why not compare animas from near the HARS to
those endemic to the site from which the dredged materials are to be taken?

(iif) Congderation of potentia ecological effects
A literature review was done to eva uate the bioaccumulation test results relative to ecologica
effects. The CV is multiplied by an estimated BCF and compared to that concentration
"protecting” 95% of tested pecies in the database. Except for the paucity of datafrom which to
draw conclusions and the dubious extrapol ation from the bicaccumul ation test, thisisareasonable
indicator. Critical body residues were used for PAHS which aso seems plausible.

(iv) Congderation of Potentia Carcinogenic and Non-Carcinogenic Effects on Human Hedlth
Thefocushereisrisk to humansby ingestion. Asdiscussed above, the extrapolated " steady state”
concentrations are suspect and, therefore, the " human cancer protection levels' derived from them
are a so suspect.

The hazard quotient was used for non-carcinogenic effects. Would it be reasonableand informative
to aso extend this gpproach to the caculation of a hazard index (sum the hazard quotients) under
the assumption of additivity? Biomagnification to a commercid species foraging on these
representative  benthic species is inappropriately ignored in the andyss, eg., mercury
biomagnification.

Question 3

In conducting the integrated effects evaluation using the types of data provided by the
applicant, which of the eight factors for LPC compliance listed in the Green Book are
appropriateandrelevant? How can aquantitative/strategic framework beestablishedto evaluate
tissue data for those factors? Considering that comparison to regional Matrix values and
site-specific risk values represent case-specific evaluations, is it necessary to conduct the
integrated effectsevaluation of the bioaccumulation results? (Please see ReferenceNo. 61, page
6-6)

Subanswer One: In conducting the integrated effects evauation using the types of data provided by the
gpplicant, which of the eight factors for LPC compliance listed in the Green Book are appropriate and
relevant? These eight factors being:

1. Number of gpeciesin which bicaccumulation from the dredged materid is satisticdly greater



than bioaccumulation from the reference materid,

2. Number of contaminants for which bicaccumulation from the dredged materid is Satisticaly
greater than bioaccumulation from the reference materid,

3. Magnitude by which bioaccumulation from the dredged materia exceeds bioaccumulation from
the reference materid,

4. Toxicologica importance of the contaminantswhose bicaccumulation from the dredged materia
datisticaly exceeds that from the reference materid,

5. Phylogenetic diversity of the species in which bioaccumulation from the dredged materid
datisticaly exceeds bioaccumulation from the reference materid,

6. Propengty for the contaminantswith atisticaly significant bioaccumulation to biomagnify within
aguatic food chains,

7. Magnitude of toxicity and number and phylogenetic diversity of species exhibiting greater
mortdity in the dredged materid than in the reference materid,

8. Magnitude by which contaminants whose bicaccumulation from the dredged materia exceeds
that from the reference materia aso exceed the concentrations found in comparable speciesliving

in the vicinity of the proposed disposd Ste.

It is my opinion that they are al relevant in the context they are presented. Thelr relative
importance can be crudely ranked: 1=2=3=4=6>8>7>5.

Subanswer Two: How can a quantitative/strategic framework be established to evduate tissue
data for those factors? The impression given in the Green Book isthat theseitemsare to be used
in the context of expert opinion, not a structured decision flow chart. | would use review by
experts, perhaps based on the crude rankings of priority provided above, as a means of
incorporating these aspects of the assessment.

Subanswer Three: Congdering that comparison to regiond Matrix values and Ste-specific risk
vaues represent case-specific evaluations, is it necessary to conduct the integrated effects
evauation of the bioaccumulation results? Yes. | believe that the integrated effects evaluation
provides applicable information, athough it would be much more useful if it did not rely so heavily
on the 28 day biocaccumulation test and associated extragpolations. According to the information
provided (e.g., ref. 57), regiona matrix vauesexist for only asubset of contaminants. (Please note
that | did not find ref. 61 inmy review package so | could not respond specificaly using information
from page 6.6 as suggested.)

Benchmark and Risk Evaluation Values
Regional Matrix Values
Question 4
Arethe Matrix values suitable for determining the suitability for placement at the
HARS as Remediation Material ?



Answer based on Ref. 57 and the Peer Review Verson. Review of Compliance with the Testing
Requirements of .... Yes. The vaues seem gppropriate as gross estimates if used as origindly planned.
"This guidanceis considered by the Corpsto be dynamic. It isnot established asfixed and find numerical
criteria but rather as an aid to interpreting test results. As such, it is open to review and updating as
additiond pertinent data become available’ (Ref. 57, 1981).
Question 5

Regional Matrix values were developed in 1981 by compiling available field data for
mercury, cadmium, PCBs, and total DDTs. Were these values derived appropriately for their
intended use? Based on current data setsand scientificliterature, arethese 1981 valuessuitable
for predicting the significant undesirable effect dueto bioaccumulation? (Please see Reference
No. 57) If not, identify more current references, data sets, and/or actual chemical specific values
that would be more appropriate.

Answer: The information gives genera estimates as intended. As noted above, extensive review and
augmentation of thisinformation should be done. Since the evaluation was |last conducted in 1981, anew
review isdue.

Regional Dioxin Values

Question 6

Currently, the presence of 2,3,7,8-TCDD at a detectable concentration (i.e., greater
than or equal toone part per trillion (pptr)) in tissues of organisms exposed to dredged material
precludes its classification as Category | (hence Remediation Material); presence of the
remaining dioxin/furan congeners, at concentrations of TEQsequal to or greater than 4.5 pptr,
resultsin asimilar conclusion. When 28-day tissue concentrations exceed thesevalues, isthere
sufficient causeto concludethat placement of the material isnot suitableasHARS Remediation
Material? I f not, what level sindicate sufficient causefor thisconclusion? (Please see Reference
No. 89)

Answer: | would tend to agree with the present decision process.
Question 7

Are dioxin values suitable for predicting the significant undesirable effects due to
bioaccumulation? If not, should these values be based on arisk analysis paradigm in which the
size of the human population subgroup potentially exposed through intentional behavior is
comparedto the size of the general population in the EPA? Sincethe primary route of exposure
isthrough consumption of fish and shellfish, should the variability in potential exposure due
to differencesin fishing behavior (e.g., target species, seasonal preferences) be incorporated in
therisk paradigm? Howwould abenchmark protective of human health compareto benchmarks
determined using an ecological risk analysisparadigmfor resident fish and piscivorouswildlife?

Subanswer One: Are dioxin vaues suitable for predicting the ggnificant undesirable effects due to
biocaccumulation? Yes. They seem suitable.



Subanswer Two: Since the primary route of exposure is through consumption of fish and shellfish, should
the variability in potential exposure due to differences in fishing behavior (e.g., target Species, seasond
preferences) beincorporated intherisk paradigm? Yes. | think that at acertaintier intherisk assessment,
more detailed information would be useful. The present andys's seems to focus on the generd population
but, perhaps, should dso consder subpopulations of humans with higher consumption rates of fish and
shellfish. Inclusion of fishing behavior as mentioned above could then be added to the andysis.

Subanswer Three: How would a benchmark protective of human hedth compare to benchmarks
determined using an ecologicd risk andyss paradigm for resdent fish and piscivorous wildlife? The
benchmarks for humans should be focused on protecting individuas but those for fish and wildlife should
be based on maintaining viable populations. Therefore, the generd responsewould bethat the benchmarks
for humans should be lower than those for fish and wildlife assuming that one adjusts for differences in
exposure characteristics.

FDA Action Levels (Please see Reference No.61, Sec. 6.3)
Question 8
Are FDA Action Levels useful as upper limit human health benchmarks?

Answer: Yes. The FDA Action Levds are useful.

Question 9
Would the evaluation be improved by omitting comparison of tissue results to FDA
Action Levels?

Answer: No.

7. Human Health Risk, Cancer and Noncancer
Question 10

A. Aretherisk values suitable for determining the suitability for placement at the HARS
as Remediation Material? If there are better alternativesfor human risk, specifically what are

they?
Answer: The process seems reasonable.

Question 11

B. Benthic tissue levels for cancer protection were derived using assumptions focused on
attaining a cancer protection at the 10-4 risk level. Isthisrisk appropriate for a determination
of ocean placement of Remediation Material? (Please see Region2/CENAN joint evaluation
memorandum, Appendix for Table 1, Page A-4, A-5)

Answer: The obvious range of candidate risk levelsis 10 to 10°®. | would tend to agree with the 10



used here. However, | am biased towards doing these cal cul ations for subpopulations (e.g., groups prone
to consume more fig/she Ifish from the areg), not the generd population.

Question 12

C. Benthictissuelevelsfor noncancer protection were derived using Reference Dose (RfD)
of several organic and inorganic contaminants for the protection of human health. Arethese
values appropriately and consistently derived? |sthewhole body/fillet conversion factor of 1.35
an appropriatefactor for all of the contaminants considered if human exposureisassumed to be
primarily via consumption of thefillet portion of the fish? (Please see Region2/CENAN joint
evaluation memorandum, Appendix for Table 1, Attachments B and C) If not, what factors
would be appropriate? For thelead noncancer value, sincethereisno RFD for lead the value
was derived differently than the other metals. Wasthe valuederived appropriately? (Please see
Reference No. 88)

Subanswer One:Are these vaues appropriately and consstently derived? | see no generd problem.

Subanswer Two: |Is the whole body/fillet conversion factor of 1.35 an gppropriate factor for dl of the
contaminants congdered if human exposure is assumed to be primarily viaconsumption of thefillet portion
of the fish? (Please see Region2/CENAN joint evaluation memorandum, Appendix for Table 1,
Attachments B and C) If not, what factors would be appropriate? This seems appropriate.

Subanswer Three: For the lead noncancer vaue, since there is no RFD for lead the value was derived
differently than the other metals. Was the value derived appropriately? (Please see Reference No. 88).
The use of data for blood lead levels in urban children seems conservative (and therefore appropriate).
They often tend to be very close to background levels. The calculations used high drinking water (4 ppb)
and dust/soil/paint (800 ppm) lead levels, giving the entire process a conservative bias. It is unlikely that
fish will be consumed by a child as specified in ref. 88. Agan this results have an gppropriately
consarvative bias. Thefind cadculated limit of 1.3 ppm in fish tissue sounds reasonable.

Question 13

Aretherisk values suitable for predicting the significant undesirable effects due to
bioaccumulation? Since the primary route of exposure is through consumption of fish and
shellfish, shouldthevariability in potential exposure dueto differencesin fishing behavior (e.g.,
target species, seasonal preferences) be incorporated in the risk paradigm?

Answer: Thisisagood point. Assuggested € sawhere (Answersto Questions 7, 11 and 26), it would be
hdpful to examine subpopulations a higher tiers of the assessment process. Are there appropriate data
available from surveys of fishing and fish consumption practices for the area?

8. Ecological Risk
Question 14
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Ecological effects benchmarks include the Water Quality Criteria Tissue Level
(WQCTL), Critical Body Residue (CBR) associated with narcotic responses, and certain
mutagenic/teratogenic effects. Is it valid to use the CBR effect end point for evaluating
significant undesirable effect? Are there other ecological end points that should be used to
measure ecological risk that are protective of marine benthic and fish life via trophic transfer,
particularly for PAHS? If so, identify. With regard to a narcotic effect for chlorinated organic
compounds, should an additive approach be considered to include the contribution of
chlorinated hydrocarbons against this narcotic (CBR) endpoint.

Subanswer One: Isit vaid to use the CBR effect end point for evauating sgnificant undesirable effect?
Arethere other ecological end points that should be used to measure ecologica risk that are protective of
marine benthic and fish life viatrophic transfer, particularly for PAHS? If so, identify

If one assumes that the 28 day biocaccumulation test results are valid, then the use of CBR isvalid. There
are sometoxic effectsthat will not conform to the CBR concept, e.g., cumulative liver damage by cyanide.
However, the gpplication of the CBR here seemsthe best way to estimate the potentia for effect. Relative
to ecological risk, there are many other end points that could be used. One could survey the ste from
which the dredge materid will come and measure many things. One could measure community indices,
lesonincidence, demographic qudlities of key species, biochemicd qualities of individuds, or a variety
of other conventiona metrics.

Subanswer Two: With regard to a narcotic effect for chlorinated organic compounds, should an additive
approachbe cons dered toincludethe contribution of chlorinated hydrocarbonsagaingt thisnarcotic (CBR)
endpoint. Yes. An additive effect seems|logicad and consstent with this mode of action.

Question 15

Isthe EPA 2 WQCTL approach (i.e., multiplying the Water Quality Criteria Chronic
Value by the Bioconcentration factor) appropriate for determining ecological effects levels of
the contaminantsfor which they were developed? Specifically, are the appropriate BCFs used
(for fish, bivalves, etc)? (Please see Region2/CENAN joint evaluation memorandum, Appendix
for Table 1, Page A-1)

Answer: The gpplication of asingle BCF from a representative organism is an gppropriate gross metric.
But there is no single BCF for a speciesor asingle representative species. Likey what was used wasthe
closest species for which there was a published BCF. Consequently, | would apply an uncertainty factor
(UF=10?) in thiscaculation.

Question 16

BCFsreported for fish were used in the calculations of WQCTLsfor organics; isthis
derived level appropriate for setting benthic tissue ecological effects levels? If the fish tissue
levels are used, should adjustments be made to the derived levels to reflect the higher lipid
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contents of the benthic organisms used in the testing program?

Answer: No. A BCFfor fishisnot appropriate to usefor an invertebrate. Further the BCF for one group
of invertebrates may not be appropriate for another invertebrate group. Too many factors have large
effects on BCF to make such a generd use of a sngle BCF. This seems to be a Stuation in which an
uncertainty factor is appropriate.

Question 17
Arethe WQCTLSs calculated for metals using bivalve BCFs appropriate for setting
levelsfor polychaetes or vice versa?

Answer: No. Please see the answer above.

Question 18

Are the uncertainty factors applied while deriving ecological effectslevelsfor PAH
contaminants appropriate? Does this adequately address the uncertainty around the derived
values? Can uncertainty beaccounted for using these order of magnitude adjustments? Should
they be applied elsewhere to the other risk-based values?

Answer: Relative to converting effect to no effect, the associated caculations contain considerable error.
| would suggest an uncertainty factor of 10. The means of dedling with narcotic effects seems adequate.
An interspecies uncertainty factor of 10 seems adequate.

Question 19
Are therisk values suitable for predicting the significant undesirable effects due to
bioaccumulation; are there better alternatives for ecological nonspecific risk?

Answer: There are additional and more direct means of assessing ecologica risk. Conventiona metrics
of effectstoindividuas(e.g., lesons), populations(e.g., demographic assessment or abundance estimation)
and communities (e.g., speciesrichness, I1BI, and others) could be done a the sitefrom which the materia
isto be taken.

Question 20
If you believe that these values are over- or under- conservative, what do you believe
to be an appropriate way to improve them?

Answer: | would guessthat they are overly conservative. However, thereis so much uncertainty in severa
gepsthat it is difficult to be more definitive. Please see the above comments for possible improvements.
Itisunfortunate that the approaches described do not provide any direct information on population viability
or benthic community effects.
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Calculations
Question 21

Shouldtotal PCBs continue to be estimated by doubling the total of 22 congenersor should
it be quantified directly using another measure of quantification? What method is most
appropriatefor sedimentsin theNY/NJ Harbor area? (Please see ReferenceNo. 60, Table 4-4B)

Answer: | am not qudified to answer this question.

Question 22

Currently, 28-day tissue concentrations of certain organic contaminants are adjusted by
some multiplier to estimate the concentrations of those compounds had the exposure been of
sufficient duration to allow attainment of steady state levels. (Please see Reference Nos.5 and
46) Are these adjustmentsappropriate? Should steady state corrections be applied to any other
of the listed contaminants? Are there other compoundsfor which we test that are not expected
to approach steady state within the 28-day period?

Answer: Thisismy mgor concern with the process. | believethat such use of multiplierswill not provide
an accurate measure of steady state concentrations for many of the toxicants of concern. Therefore dl
decisions based on these numbers are compromised. By using one test, one will not be able to fit smple
modds for accumulation through time and use the modd parameters to estimate practica Seady Sate
concentrations of al toxicants of concern.  Optimal design for some contaminants relative to the spacing
of sampling through time and number of individuas required a each sampling would render such atest
compromised or inadequatefor other contaminants. Thisisprobably thereasonfor defaulting to multiplying
the 28 day bioaccumulation test concentration by some factor. Regardless, | believe that the multipliers
are not the solution to getting steedy state concentrations. The cited references provide conditiona
informationthat may not hold in other Stuations (e.g., ssdimentswith very different organic carbonor AVS
content, specieswith different lipid contents, specieswith different detoxifi cati on/sequestration mechanisms,
or different temperatures or feeding rates). The cited references ded with organic compounds only. Is
there sound evidence to support the universal utility of these multipliers? Is there evidence that they are
grosgy universd in thar utility? Were these vaues to be checked againgt the redized concentrations in
benthic species at the ste from which the dredge materia will be taken (as suggested in ref. 5)?

Some results from various publications are applied incorrectly, i.e,, usng 28 day bioaccumuletion for Hg
and Cd because they do not conform to the steady state context. Wouldn't it be more accurate to estimate
the concentration that would be reached during the average life span of the organism since the Cd or Hg
concentrations continue to rise with time and do not appear to come to a steady State concentration?

Question 23

I sthe calculation and use of BaP toxicity equivalence an appropriate way to estimate the
potential carcinogenicity of PAHS? (PleaseseeRegion2/CENAN joint evaluation memorandum,
Appendix for Table 1, Section C.)
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Answer: The calculations and use of toxic equivaence appear adequate.

Question 24
Similar to PCBs, only a subset of those PAHS present in New York Harbor are measured
for testing evaluation. How should the remainder be considered?

Answer: | lack sufficient background to give an informed answer.

Question 25

I sthe assumption of a trophic transfer coefficient of one appropriate for usein evaluating
the potential for human health and ecological impacts associated with metalsin Remediation
Material? Arethe trophic transfer factors calculated for organic compounds correct? (Please
see Region2/CENAN joint evaluation memorandum, Appendix for Table 1, Attachment C.)

Answer: The trophic transfer coefficient of 1 seems consarvative (i.e, it could be less than 1 for some
metas) except for mercury. Because mercury will biomagnify, the coefficient greater than thisisrequired.
Please see the references cited below for the gppropriate coefficient for mercury.

Question 26

Isthe assumption of a fish consumption rate of 6.5 g/day appropriate for usein evaluating
the potential for human health impacts associated with metals in Remediation Material?
(Please see Region2/CENAN joint evaluation memorandum, Appendix for Table1, Page A-5)
Would it be appropriate that the evaluation focus on a higher consumption population?

Answer: The consumption rate is condstent and reasonable if the focus is the general population.
However, as suggested in EPA 540/1-89/002 December 1989, "Residents near mgjor commercia or
recreationad fisheries or shdl fisheriesarelikdy to ingest larger quantities of locdly caught fish and shdlfish
than inland residents” | would suggest that consumption surveys be reviewed to identify any possible
subpopulation consuming higher amounts than 6.5 g/day.

Gener al
Question 27

Isit plausible to replace any other risk assessment assumptions with assumptions specific
to the HARS site? (Please see Region2/CENAN joint evaluation memorandum, Appendix for
Tablel, Attachment C and Reference Nos. 88) |sit appropriateto consider the HARS intended
use to be factored into an evaluation of effects at the community or population level?

Answer: | believe that effects to populations and communities are gppropriate. Please see those points
dready discussed rdative to community and population leve effects.
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Question 28

Isuse of the Squibb et al. (1991) report appropriate for identifying the contaminants of
concern? Are there contaminants which should be added to or deleted from the list of
contaminantsfor which we presently test? Please see Reference No. 51)
Answer: The report seems gppropriate. Perhaps organotins such as TBT should be added.

Question 29
Should risksfrom synergistic effects, from exposure to multiple contaminants, be evaluated
using results from tissue analyses? If so, how? If not, why not?

Answer: Thisisagood point that has no clear answer. Synergism should be considered if thereare high
concentrations of specifictoxicantsknown to have synergistic effects. However, additivity islikely thebest
option if such information islacking.

Question 30

I's test tissue concentration exceeding reference tissue concentration by less than 10X a
meaningful evaluative criterion? (Please see page 9 of the Region2/CENAN joint evaluation
memorandum)?

Answer: No. If pressed to gpply such arule, | would express exceedance in the context of standard
deviations above the mean of the reference. (Also please remember that some of the difficulties with
applying these types of comparisonsisthe invaid use of "<DL" observations.)) The more important point
is whether the tissue concentrations are close to or above some toxicologica threshold.

Question 31

Are the studies from which background tissue concentrations were calculated weighted
appropriately? If not, what method is recommended? |s the use of the mean the most
appropriate measurement of central tendency? If not, what measure should be used? (Please
see Reference No. 98) Are the assumption, presented on page 14 pertaining to comparisons of
bioaccumulation in test tissue to tissue concentrations in organisms from the vicinity of the
remediation site, valid for evaluating undesirable effects?

Answer: The weighting was adequate. Again, the treatment of "<DL" observations is invaid, i.e.
subdtitution with 1/2DL (see Newman (1995) for details). Reldive to the use of the mean, digtributions
of contaminant concentrations generdly conform to alog normd distribution more often than they conform
to a norma digribution. Therefore, the arithmetic mean is probably not the best etimate of central
tendency. | would test for differences using log transformed concentrations, not arithmetic concentrations.
Rdative to comparisons of background tissue concentrations to those estimated in the 28 day
bicaccumulation test, | fed that such a comparison has limited value. | would prefer to compare the
concentrations in biota a the material source to concentrationsin biota near the HARS.
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Question 32
Can baseline tissue concentrations, from appropriate benthic organisms resident to the
HARS, be used asstandardsto deter mine suitability for Remediation Material asdefined above?

Answer: Yes. This has been mentioned in severd of my answers above.
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