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Tt oS January 15, 1987

Honorable Lee M. Thomas : SAB-ERC-87-014
Administrator
U.S. Environmental Protection Agency
401 M St., SW ' ‘ OFFICE G+
Washington, DC 20460 THE ADMIMISTRATGR

Pear Mr. Thomas:

The Science Advisory Board's Envirormental Engineering Cammittee has recently
completed its review of a document written by the Office of Marinme and Bstuarine
Protection (OMEP) to justify the separate treatment of sewage sludges and dredged
materials under the EPA ocean dumping regulations. At the request of OMEPR, the
subject of this review was originally a draft technical support document developed

- by the U.5. Army Corps of Engingers. In response to a number of issues raised by
the Committee, however, OMEP decided to develop a justification document of its
own, which is the actual subject of this review. We are pleased to forward to you
the Comittee's report for your consideration.

_ Although the Committee agrees with -the Agency that there are significant |
differences in the preperties of most sewage sludges and dredged materials,
significant exceptions exist. It is crucial that clearly defined, consistent,
rigorous, and peer-reviewed procedures exist to identify these exceptions. OMEP
maintains that existing procedures for evaluating dredged materials (under Part
227.13) are adequate; however, based on the documents provided to the Caommittee,
a rigorous protocol for identifying exceptions does not appear to exist. The
Cammittee believes that a technical basis for identifying dredged materials that
require special handling and disposal could be developed.

The Cormittee wishes to note the cooperation it received fram the Corps of
Engineers on this review, and particularly fram the three members of the Corps'
Envirormental Advisory Board who participated in the Committee's reviews of ocean
dumping and sewage sludge issues. Such cooperative interagency review efforts
have considerable benefits.

The Camnittee appreciates the cpportunity to conduct this scientific review.
—— We request that the Agency formally respond to the attached report.

Sincerely,

Ramnond C. Loehr, Chairman
Envirormental Engineering Comittee

Science Advisory Board
. "
]

A v i
Norton Nelson, Chairman

Executive Comraittes
Science Advisory Board

Attachment
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NOTLOE

This report has heen written by the Science Advisorv Board, a
public advisorv group providing extramursl scientific information and
adviee to the Administrator and other officials of the Fovirommental
Protection Agency. The Board is struetured to provide a halanced,
expert assessment of scientific matters related to problems facing the
Agency, This report has not been reviewed for approval by the Agency,
and hence, the contents of this report do not necessarilv represent

the views and policies of the Fnvironmental Protection Agency. Nor

does mention of trade names or commercial products represent enddrsement
or recommenxation for use.
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1. EXFCUTIVE SUMMARY

: In late 1985, the Environmental Engineering Committee of the Science
Advisory Roard was asked by the 0Office of Marine and Fstuarine Protection

(OMEP) to review technical documents supporting revisions to the Agency's
ocean-dumping regulations, The two main issues were: 1) technical justificarion
for the separate regulatory treatment of the disposal of dredped materials

and 2) the congideration, in the ocean disposal of sewage sludges, of both

the need for ocean dumping and the availability and impacts of land-based
alternatives, This report deals with the first issue onlv.

The Comittee's original charge was to review a draft technical support
document for revision of the 1977 ocean-cumping regulations and criteria,
dated Februarv 15, 1986, prepared by the Waterwavs Experiment Station of the
1, 8. Army Corps of Fogineers (1) and to advise OMEP on its technical adequacv.
This document was determined by the Committee to be inadequate to support the
different treatment of dredmed materials. As a result, (MFP subsequently
prepared a technical support document of its own (2), which is the subject
of this review.

The following summary outlines the Committee's principal findings and
recommendations. Section TIT of this report presents details on each of
these areas. e ' ‘ ' '

A. Although the general conmelnsions in the OMFP document appear adequate
and aceurate, thev were not adequatelv supported by the data in the document.
Ulithat this docimentation, the Committee was not able to evaluare or agree
with all the indicated conclusions.

B. The Committea does not agree that separate testing of dredged
materials is justified in all cases. thile most dredged materials could
well he sufficiently different from sewage sludge to justify separate testing
procedures, significent exceptions exist, particnlarly when dredged materiales
have been, or are suspected to be, highly contaminated by toxic materials.
It is therefore crucial that clearly defined, consistent, rigorous, peer-reviewed
procedures be developed to identify these exceptiona, A clear, technically
sound, and unambigvous protocol should be avallable to determine, for each
dredging site, whether or not the dredeed material is sufficientlv different
from sewage sludge and should he disposed differently than sewape sludee.
This protocol should include consideration of the nature of the planned
dredging and dumping operations themselves, since they can influence the
amount of toxicants availashle for exposure to humans or marine organisms.
Rased on the documents provided to the Committee, such a pwotocol does not
appear to be available. It should be developed. :




11, INTRODICTION

In late 1985, EPA's (ffice of Marine and Fstuarine Protection (OMEP) requested
that the Science Advisorv Roard (SAB) review technical doctments supportine revisions
to the Agency's ocean-dumping regulations, which implement the Marine Protection,
Research, and Sanctuaries Act (MPREA), The documents were to he divided into
two catesories addressing, respectively, ocean disposal of sewage (POTW) sludge
and ocean disposal of dredged material,

At the same time, the Science Advisory Poard was also asked by the Dffice
of Water Repulations and Standards (OWRS) to review technical documents support-
ing the development of regulations (under Section 4n5(d) of the Clean Vater
Act) for the disposal/reuse of POTV sludges. Both of these reviews were assigned
to the Fnvironmental Engineering Committee, which decided to conduet both
reviews simultaneously, since the subject material was very gimilar and since, in
fact, the same methodology was being used in some cases Lo support hoth regula-
torv efforts. ‘

The Fnvironmental Fngineering Committee accepted the task, and augmented
its existing membership with a number of conigultants, including three members
of the Envirormental Advisorv Reard of the Ti. S. Armiv Corps of Fngineers:
three manbers of the SAR's Envirommental Fffects, Transport and Fate Committee;
one member of the SAB's Fnvironmental Health Committee; and others, The Committee
organized itself for the reviews by creating a mmber of suberoups, each
dealing with one or more options/documents. A listing of the Committee membership,
which includes the.subgroup breakdown, i provided in Appendix A. The Committee

'decided that, rather than issve one large report covering all reviews, ir

would issue separate reports on the disposal of dredged materials and on the
disposal/reuse of sewage sludges.

This report, then, is confined to a review of technical material supporting
revisions to that portion of the ocesn-dtmping regulations relating to the
disposal of dredged materiels. The specific charge to the SAB appears in
Appendix R, The Committee recognizes that there could well be heneficial uses
of dredee materials, but it has omitted anv discussion of this isswe, as it was
not within the charee of this review,

Revisions to the MPRGA relate to two separate and distinet issues. First,
the Agency must make revisions to the portion of the regulations deal ing with
the disposal of POTW sludpes. These revisions, mandated hy a lawsuit brought
by the City of New York, will require that consideration be given to the need
for ocean dumping and to the availability and impacts of land-based alterna-
rives (whereas the current resulation considers only marine impacts). This
jssue will be dealt with in conjunction with the Comittee's review of materials
supporting revisions to the 405(d) repulations, and will be the subject of a
separate SAB report, Second, the Agencv must, as a result of a second lawsuit
brought bv the National Wildlife Federation, provide adequate technical justi-
fication For current resulations permitting different regmlatorvy treatment for
the disposal of dredged materials.

Nocuments for review began to arrive in April, 1986, and on May 1-2, 198A
the Committee held its first meeting, at which it was briefed bv persornel from
OWRS, OMEP, and the Corps of Fngineers on the tecknical rationale for the
digposal of dredged materials (1), whieh was to form the technical underpinning
for proposed revisions to the ocean=dumping regulations. A second meeting of

the Committee was held on June 10-11, at which it was briefed in more detail
ahout the dredged material technical rationale.
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Subsequent meetings of the full Comittee were held on .July 23-24, August
10-20, Septamber 29-30, October 27-28, and Decemher 15-16. The purpose of
these meetings was primarilv for Committee discussions and drafting of the
Committee report. At most of these meetings, EPA and Corps of Pngineers staff

‘were present to either brief the Committee or to answer questions and clarify

points that were not clear. (The Committee notes the assistance of Mr. Navid
Mathis, Mr. Robert Fngler, Dr. Dick Peddicord, and Cpt. Glen Lozier of the
Corps of Fngineers; and of Mr. Al Wastler of EPA,)

In late .June, 1986, MMEP decided that it would, in response to a mmber
of questions raised about the adequacy of the dredged material technical rationale
drafted by the Corps of Fngineers, draft a technical support document of its
own. This document (2) was furnished to the Committee on July 31, 1986, with
an explanation that it, rather than the Corps of Fngineers document, was to
be the bagis for repulation development. This OMEP document is the subject
of the Committee's report.

This report, while largelv drafted by the subgroup chaired by Dr. Robert
Huggett, has heen contributed to, reviewed, modified as necessarv, and approved
by the full Committee,
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11T, RFPORT ON THE DREDGED MATERIAL TECHNICAL RATIONALFE

A, General Comments

The Committee aprees with the Agencv's contention that there are significant,
basic differences in the physical, chemical, and biological characteristics of
some, possibly even most, dredged materials and sewage sludges which can warrant
different toxicological, chemical, and phvsical testing. The higher water
content and lower particle density of some typical sewage sludges indicate that
the material will often remain in suspension more so than some tvpieal dredaed
materials with lower water content and higher particle densitv, Therefore, it
is logical to assume that, in general, each of the two peneral classes will
have a different potential to affect a given segment of the marine ecosystem.

The Committee does not agree that separate testing of dredged materials
is justified in all cases. TIhe Agency should distinguish hetween different
hiological impact potentials, whether thev are hetween sludpes and dredee
materials or between different sludges and different dredge materials themselves,

and the testing mandated should be based on these potentials.

It is importaut to note that dredged materials and sewage sludpes vary
considerably among themselves depending on the sources and anthropogenic Inputs
of toxic materials and pathogens, BRecause of this variability, there may be
situations in which dredgzed materials are rransported like and have a fate
gimilar to sewage sludge, Fdr example, most of the toxie orpanics,” if present,
will he preferentially partitioned to the organic fraction of the materials
heing disposed of in the ocean. The solid material in sewage sludge is (usuallv)
mostly organic, while commonly encountered dredged materials tvpicallv contain
onlv 7-8% organics. The concentrations of toxicants would be much higher in the
oreanic fraction of the dredeed materials if the bulk, drv-weight concentrations
were similar to those in sewage slixige which, in fact, sometimes occurs,

The document arsues that sewage sludge remains in suspenion. Oreanic
solids suspended in the water column should act similarly, whether from sewage
aludge or dredged materials. Since the toxicants could conceivably be an
order of magnitude (or more) concentrated in the dredged material ormanics,
the potential clearly exists for tramsport and resultant hiological impacts
outside the dump site. Tn sueh a case, not likely to be an especiallv rare
case, it ias logical that similar toxicological and chemical testing be required
for both dredged materials and sewage sludpes.

Avother situation in which similar testing may be required concerns the
actual dredging/disposal operation, The dredped material in a trangporting
harge or vessel is mot homogeneous. The upper section (the last to enter the
water) usually consists of a very fine grained, unconsolidated, low-solids
mixture. The bottom is more consolidated with a lower water content. In
harbor dredging or deepening operations, the uppermost material may be verv
highlv contaminated with metals and organics. This material would not he
expected to deposit rapidly on the ocean floor and could well he transported
bv ocean currents off the designated disposal site, Uhile a verv high percentage
of the "dumped" material mav rapidlv deposit, what remains in suspension can
contain a higher percentage of anv toxicants.



The Agency maintains that field experiments to validate model predictions
of particle transport and deposition during and after ocean disposal of dredged
materials have been performed, but we were not supplied with the documentation.
For ocean disposal of sewage sludges, however, adequate validation data do not

exist. Therefore, predictions of tramsport, persistence, dilution, and biological
impact of these sludges are mich more uncertain.

There are components of sewage sludee which mav not remain in suspension
and may thus be more appropriately dealt with using the testing procedures
which would normally be considered more appropriate for dredged materials.

This aspect should be given serious congideration in the Agency's decisiommaking
on testineg requirements for sewage sludee and dredeed materials, as well as the
Agency's research efforts.

Although the Committee aprees that most dredged materials are substantially
different from sewage sludge, it is clear that exceptions do exist. These
exceptions could result in off-gite impacts which could be significant,

Therefore, it is crucial that clearly defined, consistent, rigorous ( eer-reviewed)

It concerns the (ommittee that there is a lack of informacion in the
document on the procedures to be used to evaluate the toxicity of dredeed
materials,. 1t is important to provide-a comparision of. the dredged material
toxicity procedures with those for sewage sludge, with particular émphasis on the
relative rigor of the two methods. The Comittee questions how effective the
evaluation procedure is for identifying dredged materials which contain toxic
aubstances. A diagram of the decision trees wsed for these evaluations (that
is, identifying dredged materials not excluded from testing under Part 227.13)
should be incorporated, It should be congistent with other environmental
rick assessment evaluations in the Agency. A testing procedure is needed to
classifv macerial from any source to determine which disposal procedures are
appropriate. A simple, but adequate, set of tests may be sufficient to permit
a relatively large fraction of dredszed material to be treated separatelv from
sewage sludge, but the burden is on the Asency to make such a case conclusivelv.

Finally, the Comittee finds a lack of supporting data and primarv references
in the document., The conclusions are not adequately supported by the data
presented in the document. The Mommittee believes that a technical basis for
identifying which dredged materials require special handling and disposal may
well exist, or could be developed. The (MFP domment, however, does not present
a convincing argument to iustify separate testing in all cases.

B. Specific Comments

1., Pages 1 and 2, Fxecutive Surmarv (and Page 42) -- The technique
used to determine particle size distribution (PSD) should be clearly jdentified.
Were material samples for PAD determination dispersed or not? DNeperding on
whether dispersed or non-dispersed gamples are used, the PSD can be quite
different. Dispersed PSDs vield data on primarv particles, whereas non~digpersed
PANs indicate how the material actually hehaves in the environment. 1f the

dredged materials consist of cohesive materials, organic material, or small
and larpe aegregates, chemically oxidizing and chemieally dispersing the sample
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produces substantial changes in the sample as corpared to the actual material
as encountered in the real world enviromment. For example, if there is a high
clay content and high enough electrolvte concentrations, there may be enough
flocculation in a nondispersed sample to create zone settling, A PSD determination
based on this behavior indicates no particles smaller than, say, approximately
20 to 30 microns. If the same sample is chemically dispersed using common
engineering property soil testing procedures, results may indicate, say, 202
clav-gize (diameters less than or equal to four microns) primarvy particles,
These differences are important because thev indicate whether the fines will
remain in suspension to be transported off site in the water column or settle
to the bottom in the dump area.

2. Page 3, line 5 (and Page 43, Table VI) ~- Referemces to "silt.”
Are these primary particles in the 4-62 micron range or aperegates? Are these
data from dispersed or nondispersed PSDe?

3. Page 3, middle (and Page 49) -- Reference to dredeed material rapidlv
affecting the sea floor. The fate of material depends on how the material is
introduced. This discussion should cite options such as pumping overboard,
bottom chmping, discharge from a pipeline, and in-charmel spoiling. There are
various wavs a material can be released into the water column, and this makes
a big difference in the amount of water entrained in the pluwe, concentrations,
and sedimentation characteristics., This should be acknowledged, instead of
piving the impression that dredged material simply drops to the bottom inside
the designated disposal area just because it is "dredged material.”

4, Page 4 (and Pages 14-18) == The discussion does not acknowledge
that there are different tvpes of sewage sludges with different characteristics,
e.g. raw primarv sludge and digested sludpe,

5. Page &, bottom 2 lines -- "Sludge behaves as a liquid." If it is 953-
08% water and released so as to provide or facilitate mixing, densitv could bhe
close to that of seawater. This could also be true for many dredged materials
if a high-mixing release is used, On the other hand, if sludge is jetred dowm
or pumped down in a wav to minimize entraimment or dilution, it is not likely
that sludge would hebave like seawater -- nor would the fines in dredged material,
if similarly ijetted or pumped. Dredged material and sewage sludge do not
necessarily hehave totally differently simplv hecause one is labeled as “sewage
sludge" and one is called "dredged material.”

6. Page 7, Overview -- The discussior should explicitly state what "act”
is being referred to.

7. Pages 1l and 12 -- We recommend that detailed explanation of what is
entailed in each box be presented, with particular attention given to the
eriteria on which the decisions are made.

R, Pape 13, last part of top parasraph -- The armment concerning
procedures for a "huovant water-soluble liguid waste" and a "weighted
containerized waste" was not clear. Were the last two sentences in this top
paragraph intended to provide a comparison to illustrate sewage sludge versus
dredged material? .
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9. Page 14, reference and first paragraph —— There seem to be cons iderable
references to the NRC 1977 report. There are more recent works (such as the EPA
"40 City Study"[3]) which may be more pertinent with respect to anthropogenic
chemicals.

10. Page 14, paragraph 2, first sentence —- Some of the particulate solids
that could result from a typical wastewater treatment plant could well comsist
of grit chamber solids. These would probably contain a great deal of inorganic
material and aggregate particles-~containing organic material--which could
settle rapidly. '

1l. Page 19, paragraph 1 -- The particle size range of 5-50 microns would
likely include particles well J4p into the coarse silt range. While these in the
lower particle size range would tend to settle rather slowly, those at the upper
end could settle reasonably well. This a too large a range to make general
conclusions about settling characteristics.

12. Page 20, first sentence of first full paragraph — The statement “"The
results of these studies indicate that ..." is not compelling to the Committee.

13. Page 20, Paragraph 2 —— The bottom sediments near a sewage outfall
sometimes contain a very high organic load, presumably from sewage particulate
matter. These solids are similar, if not identical, to sewage sludge, and they
certainly have deposited. Therefore, they should deposit in the ocean disposal
environment. ‘

14. Page 24, Table III -- "Environmental Effects,” third item; This may
render them unfit for human consumption. Such an econemic impact could be far
reaching and should be considered in the reports.

15, Page 24, Table III -~ The far right column corresponding to "metals"
seems to be incomplete.

16. Pages 24 and 25, last two lines on page 24 and remainder of sentence
at top of page 25 -~ The Camnittee agrees that, where the concentrations are
quite high after dumping, coagulation can be effective and large aggregates can
form and settle. This indicates the importance of being very specific about the
schemes used to introduce materials—-whether they be dredged materials or sewage
sludges——into the ocean environment. This is pocrly treated in the document,
and therefore the Committee is unable to determine the conditions under wh ich
coagulation might or might not take place in typical real-world situations.

17. Page 25, Paragraph 2 -~ Again, for low concentration wastes and/or
conditions of high initial dilution, it is not clear that coagulation will
ocgur.

18. Page 27, Paragraph 2 —— This arqument is logical as far as it goes.
Low-level contamination over long periods of time can also have damaging
impacts.

19. Page 29, Paragraph 1 -- Bicaccumulation and/or biomagnification may
render the biota not fit for human consumption, for example contamination
of the James River with Kepone.
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20. Page 36, Paragraph 3, Line 9 -- add "turbidity maximm in estuaries."
21, Page 40, Paragraph 7, Lines 5/f -- This can he very site specific,

?7. Page 49 and Page 50, Figure IX -- The document must improve its
‘rreatment of methods used to introduce dredged materials and sewage sludges
into the marine enviromment. The statement "The discharge of materials from a
hopper or sCoW....' provides inadequate information on the type of jet created
and how much entrainment of :mmbient water will be caused. Thig makes a great
deal of difference and is inadequately treated in this report.

23. Page 52, Paragraph 2 - Manv polar organic compounds (such as Kepone)
associate with sediment. Perhaps "hydrophobic organic compounds" would
he hetter wording,

24, Papa 56, Paragraph 1, Lines R=10 =« Tt iz important to mnote that in the
cases where sediments are contaminated with mmerous toxicants, it is often not
posgible to distinguish the independent variable(s). This iz particularlyv
true when only a preselected set of substances are analyzed.

7?5, Page 57, Paragraph 1, Lines 12-15 —- The Committee agrees with
this statement.

26, Page 59, section VII -- The Committee is vervy umcomfortable with the
material that leads to conclusions mumbers 5 and 7. In number 5, it is stated
that "water colum impacts assoclated with ocean disposal of dredged material
are short-termed, and predictable.”" Item 7 deals with fine-grained sediments
containing anthropogenic contaminants, The fine-grained material can cause
problems in the water coluwm, Coneclusion 7 goes on to state that this "may have
long-rterm adverse effects on the marine environment which, at the present, are
largely unknovm." The Cormittee does not agree that the water colum impacts,
particnlarly for fine-grained materials, are "short-term”" and predictable, 1In
addition, the Committee is troubled by the existence of "long-term" effects
which are presently acknowledged as being "largely unknown.”

27. Page A0 == Various irems that deal with guidance on whatber dredgsed
material might pose an envirommental or water quality problem are somewhat trouble-
some, There is frequent reference to the composition heing "predominantlv” one
rhing or another and "substantially" one thing or another., Relatively small
concentrations and small masses of damaging or highlv toxic materials are
potentially vervy significant. The document wust explicitly define the terms
"substantially," "predominantly," and "mostly."

28, Page A0 =~ There is also a good bit of emphasis on the "historv" of
the material that is being dredged. The Committee cannot support decisionmaking
that potentially relies only on understanding the history and sources of the
material that is being dredeed and considered for ocean disposal. The Committee
recommends more rigor in evaluating the composition of a material as part of
making sound decisions on proper disposal methods.

29, Page A0 -- The (Committee suggests that more specific information be
provided ahout how the "history" of the dredeed material would be evaluated or
documented and how this leads to & defensible decision that no substantial
chemical or biological evaluation ig warranted, Potentiallv significant decisions

should not be made without clear, adequate, and scientificallv sound guidance.



30. Page 62, Paragraph 1, Line 11 - It ig very likely that if one did
a broad spectrum tissue analysis, something would always differ by 10%.

31. Page 62, Paragraph 2, Lines 1-5 =- This may be generally true,
but certainly with numerous exceptions, such as larval fish.

32, Page 63, Paragraph 1 — The Committee agrees with this sté:tenent.
33. Page 64, Conclusion 8 — Chemical analyses should be required for

fine-grained sediments from non-pristine environments, and decisions to dispose
of these materials should be based on logic similar to that in Conclusion 7.

C. Corrections

1. Page 17, Table II -- Two significant figures, at most, are all
that are warranted. :

2. Page 38, Table IV —- Provide units for chemical cxygen demand.

3. Page 43, Table VI — It appears that a radical sign has been

- omitted from the captions. )

4. Page 44, Figure 5 — Is 10™? correct?
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APPENDIX B

Environmental Engineering Committee
Science Advisory Board
U.5. Environmental Protection Agency

REVIEW OF TECHNICAL MATERTAL SUPPORTING REVISIONS TO
PORTIONS OF EPA OCEAN DUMPING REGULATIONS
RELATING TO THE OCEAN DISPOSAL OF DREDGED MATERIALS

- Charge to the Comittee

To review ard advise the Office of Marine and Estuarine Protection (OMEP) on
the owrall technical and scientific validity of the OMEP justification for
. separate treatment of sewage sludge and dredged materials under the EPA Ocean
Dumping Regulat:.on.s, with particular attention to

1. How can technically sound equal consideration and weight be giwen
throughout the permitting process to potential effects of ocean,
estuarine, amd land disposal alternatives in evaluativwe efforts?

2. Is it technically sound to use different tests to provide equally
rigorcus evaluation of the potential environmental impacts of dredged
material and other material discharged to the oceans?

3, Are there technical reasons the ocean dumping regulations should not
have a completely separate and "stand alone" requlation that treats
dredged material differently from other materials proposed for ocean
disposal?
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