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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
' WASHINGTCN, D.C. 20460
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THE ADMiNIGTRAY S

Honorable Lee M. Thomas
Administrator

U.5. Envirormental Protection Agency
401 M St., SW

Washington, DC 20460

Dear Mr. Thomas:

The Science Advisory Board's Envirommental Engineering Committee has
recently completed its review of the reports on landfilling and land
application as alternatives to ocean disposal of sewage siudges, that were
developed by the Office of Policy Planning and Evaluation for the Office
of Marine and Estuarine Protection. We are pleased to forward to you th
Committee's report for your:consideration. :

The Camittee helieves that the reports do not provide adequate
documentation to justify the choice of methodology and selection of models.
The Committee also recommends that the Agency conduct sensitivity analyses
to evaluate the importance of variables and uncertainties in the models.
In addition, the methodology should use data distributions rather than
subjectively defining "representative" conditions.

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

Sincerely,

C

Raymond €. Loehr, Chairman
Environmental Engineering Cammittee
Science Advisory Board

h Y
W vl o> (u‘k"\/%m
Norton Nelson, Chairnman
Executive Comnittee
Science Advisory Board
Attachment

c¢:  Terry Yosie, SABR
Larry Jensen, ON
Tudor Davies, OMEP
Milt Russell, OFPE



NOTICE

This report has heen written by the Science Advisorv Board, a
public advisorv group providing extramural scientific information and
advice to the Administrator and other officials of the Fnvironmental
Protection Agencv, The Poard is structured to provide a balanced,
expert assessment of scientific matters related to prchlems facing the
Agency, This report has not heen reviewed for approval by the Agency,
and hence, the contents of this report do not necessarilv represent
the views and policies of the Frvironmental Protection Agency. Nor
.does. mention of trade names or commercial products represent endorsement
or recommendation for use,
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1. FXECUTIVF SUMMARY

In late 1985, the Fuvirommental Fngineering Comnittee of the Science Advisory
Roard was asked by the Office of Marine and Fstuarine Protection ((MEP) to
review technical docaments supporting revisions to the Agency's ocean dumping
regmalations. The two main issues were: 1) technical justification for the
different regulatorv treatment of the disposal of dredged materials amd
2) the considerarion, in the ocean disposal of publiclv oumed treatment works
(POTH) slndpes, of both the need for ocean dunping and the availability and
impacts of land-based alternatives. This report deals with the second of
these issues onlv, Specifically, this report presents the Science Advisory
Board review of the methodologies developed by EPA's Office of Policy Plamming
and Fvaluation (OPPE) to analyze POTW sludee landfilling and land application
as alternatives to ocean disposal of POTW sludpes (1,2).

The Comrittee was provided with two separate documents: one dealing with
landfilling alternatives to ocean disposal of POIW sludge and the second dealing
with land application alternatives to the ocean disposal of POIW sludges,
Recause the methodologv used for these options was so similar, and bhecause the
documents are nearlv identical in their draft form, the Committee opted to
present one combined review of the documents. Furthermore the Comittee
recommends that the OPPE land applmation and landfilling reports be combined
into a single report.

In veneral, the Committee finds that the reports do not provide adequate
docimentation to justifv the choice of methodology and the selection of
similation models proposed,

The followine surmarvy ocutlines the Cormmittee's principal findings and
recommendations. DNetails on each of these will ke found in Section III of
this report.

A. The reports do not provide adequate documentation to support the use of
the models proposed. Although reassons for the selection of the Pesticide Root
7one Model (PRIM) to deseribe transport in the unsaturated zone are made clear,
the model bag been tested in the field onlv for pesticides and has not heen
tested for applications of POTW sludge to land, nor for transport of metals and
other potentially harmful chemicals of the type which occur in POIW sludre. In
addition, PRZM has not been tested for landfilling and cannot simulate nitrogen
dvnamics in the unsaturated zone. There is no discussion of anv validation or
the reasons for choosing the Analvtic Transport 1,2,3-Dimension (AT123D) Model
in the saturared zone or the Exposure Analysis Modeling System (EXAMS) Model
for transport in surface water, The Committee recommends that such information
be ireluded in the report.

R. The hydrologic and chemical transport models used in the landfilling
and the land application methodologies are of the tvpe commonlv emploved to
simulate area-averaged, long-term behavior at the field or catclment scale,
Individual events at mdi\rldual sites mav differ significantly from model
predictions, Recause of these limitations, among others, the Committee recommends
that the reports include a sensitivity analvs:.q to evalvate the precision bv
which each parameter in the model must be known to avoid an erroneous output.



C. The OPPF reports propose that the analvsis be done on a regional hasis
by defining representative conditions for coastal areas which can be considered
alternatives for ocean cdumping. The entire coastline of the nited States
cannot be represented with respect to the variation in soil, climatic, hvdrologic,
and POIW sludge disposal conditions by six coastal sites. The Committee recommends
that the Agency develop a more scientific approach using data distributions to
assess the rame of conditions which may be encountered at any candidate site
for alternative land disposal.

D. The documents do not consider the co-disposal of POTW sludges in landfills
with other mmicipal and industrial wastes., The Committee suggests that an
analvsis of co-disposal in landfills be included (see specific comment, p. 7).

E. The Universal Soil Loss Equation (UISLE) Model was developed to predict
soil movement within a field. Tts validity to predicet gsediment yield to a
stream is not demonstrated, The Comrittee recommends that the report consider
other models and adequately justify the use of UISLE for the calculation of
runoff and erosion if it remains the model of choice (see specific comment,

p. 8).



I1. INTRODUCTION

In late 1985, the Office of Marine and Estuarine Protection (OMEP)
requested that the Science Advisory Poard (SAB), review technical dociments
supporting revisions to the Agencv ocean dumping regulations, which implement
the Marine Protection, Research, and Sanctuaries Act (MPRSA). The documents were
to he divided into two categories addressing, respectively, ocean disposal of
- publicly ovmed treatment works (POTW) sewage sludges amd ocean disposal of
dredged materials, : ‘

At the same time, the Science Advisory Board was also asked by the Office
of Water Resulations and Standards ((WRS) to review technical documents support-
ing the development of regulations to he proposed (under Section 405(d) of the
Clean Vater Act) for the disposal/reuse of POTW sludeges. Both of these reviews
were assipned to the Environmental Engineering Committee, which decided to
conduct the reviews similtaneously, since the subject material was very
similar and sinece, in fact, the same methodology was being used in some cases
to support both regulatory efforts,

The Envirommental Fngineering Cowmittee accepted the task, and avsmented
its members with a number of comsultants, including three members of the Fn-
vironmental Advisorv Board of the 1, S, Army Corps of Fngineers; three members
of the SAR's Fnvirormental Effects, Transport and Fate Committee; one member
of the SAB's Health Effects Committee; and others. The Committee organized
itself for the reviews by creating a mamber of subgroups, each dealing with
one or more options/documents. A listing of the Committee membership, which
includes the subgroup breakdowm, is provided in Appendix A, The Committee
decided that, rather than issue one Earge report covering all reviews, ‘it
would issue three separate reports on the ocean disposal of dredged materials,
on the disposal/reuse of POIW sludpes, and on the landfilling and land appli-
cation alternatives to ocean disposal of P(MIW sludges]. This doctment presents
only the third topic. The specific charge for this review appears in Appendix B.

Revisions to the MPRSA relate to two separate issues, First, the Acency
wlist, @' a result of a lawsuit brought by the Natiopal Wildlife Federation,
provide adequate technical justification for current repulations permitting
different regulatorv treatment for the disposal of dredged materials. Second,
the Agency must make revisions to the portion of the regulations dealing with
the disposal of POTW sludges. These revisions, mandated by a second lawsuit
brouvght by the city of New York, will require that consideration be given to
the need for ocean dumping and to the availability amd impacts of land-based
alternatives (whereas the current regulation considers only marine impacts).
This last 1ssue is subject of this report.

The documents describing a procedure for evaluating the landfilline and
land application alternatives, respectivelv, to the ocean disposal of POTV
sludges (1,2) were provided to the Committee in Mavy, 1986. Mr. Mike Conti,
0Office of Policy, Planning and Evaluation (whose office had supervised the
preparation of the documents for (MEP), briefed the Committee on their con-
tents at the Comittee's meeting on June 10-11, 1984,

Subsequent meetings of the full Committee were held on July 23-24, Ausust
19-20, September 29-30, fOctober 27-28, and December 15-16., The purpose of these
meetings was primarily for Committee discussions and drafting of Committee
reports, At most of these meetings, Agency staff were present to either brief
the Committee or to answer questions and clarify points that were not clear,

This report, while larpely drafted by subgroups chaired by Dr. Page and
Dr. Fwing, has been contributed to, reviewed, and approved by the full Comittee.
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111, REPORT ON THE OPFE FVALIATION OF LANDFILLING AND TAND APPLICATION
ALTERNATIVES TO THE OCEAN DISPOSAL OF POTW SLUDGE

A, GCenerzl Comments

The purpose of the landfilling methodology report is to present a method
of evaluating the risk of ground water pollution resulting from a POIW sludee
trench landfill as an alternative to ocean digposal, The method is based on
determination of a wnit concentration of contaminant resulting from a umit rate
of POTW sludge disposal. The model uses the Pesticide Root Zone Model (PRZM)
to determine the rate of input of the contaminant to the ground water aquifer
resulting from leaching through the unsaturated zone and then uses the Analvtical
Transient One-, Two-, and Three-Dimensional Rimulation of Waste Transport in
the Aquifer Svatem (AT123D) for estimating the concentration of contaminant
dowmgradient in the aquifer at the point of withdrawal.

The land application methodology considers both surface water and ground
water as the enviromrental exposure media, and it couples the PRZM model to
describe the transport of chemicals from a land application site to both ground
water and surface water with the Exposure Analysis Modeling System (FXAMS)
to describe the fate and migration in surface water. Ground water transport
in the saturated zone is modeled with the AT123D model.

' Because the methodologies used for the landfilling and the land application
options are so similar, and because the two OPPE reports are so nearly identical in
their Review Draft form, the committee recommends that the OPPE Larnfilling and
land Application reports be combined. The Introduction (Section 1) and Model
Descriptions (Section 3) of each report, except for interchanging the titles
(Landfilling and Land Application), are identical, The Methodology (Section
2), Model Input (Section 4), and Referemces (Section 5) of the two draft reports
contain a substantial amount of similar or identical material. Combination of
the two reports will eliminate the confusion of having two such similar reports
in circulation, -

Part of the charge to the Committee was to evaluate the consistency of
the approach and agsumptions, including the consistency with the Office of
Vater Regmlations and Standards (MRS) methodolopies for assessing the risks
of P sludee disposal and reuse options. In this repard, the approach used
in the documents prepared hw NFPE is so much different from that used in the
OWRS work that consistency among the documents is not amenable to evaluation.
Furthermore, the OPPE documents on altermatives to ocean disposal -- landfilling
and land application -- are not nearly as complete as the (JRS methodologies
for risk assessment of POTW sludge disposal and reuse options. And as such,
evaluations of consistency are not possible, The Committee has, bowever,
noted some major problems below,

The reports do not provide adequate documentation to justify the use of
the models proposed, The PRZIM model used to describe the transport of chemicals
from the landfill or land application site to ground water was developed to
describe the fate of land-applied pesticides. The report discusses tbe previous
efforts to validate the PRZM model, which is commendahle. The reasons for
selection of the PRZM model in the unsaturated zone are made clear, However,
the PRZM moadel has heen validated in rhe field onlv for pesticides and

bas not heen tested for applications of POMI sludpe to land or disposal (of
anv suhstance) in landfills. WNor has it heen shown to be valid for metals and
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other potentially harmful chemicals of the type which ccour in POTW sludge,
Additionally, a major shortcoming of the PRZM in evaluation of lamd-based

POTW sludoe disposal/reuse options is its inability to simulate nitrogen
dynamics in the unsaturated zone. These dynamics are critical to the evaluation
of the impacts of POTW sludge disposal or application. Modifications required to
incorporate nitrogen dynamies into PRZM should not be extensiwe, amd could he
implemented.

There is no discussion of any validation or the reasons for choosing the
AT123D model in the saturated zone or the use of the EXAMS model for transport
in aquatic systems., Such information should be included in the report.

The hydrologic and chemical transport models used in the landfilling and
the land application methodologies are of the type camonly employed to simulate
area~averaged, long—term behavior at the field or catchment scale., They use
temporally amd spatially lumped processes and parameters and, as such, represent
more the combined effects of engimeering judgment and empirical evidence, rather
than either findamental, mechanistic or statistical concepts. The models for
evapotranspiration and runoff and the approach to chemical sorption are good
examples; the conceptualizations are simple and constrained by the demands of
nverical similation and the scarcity of available site data. The models
cannot describe the full temporal amd spatial variability of the transport
processes. Individual events at individual sites may differ significantly
from model predictions. It is recognized that more fundamental distributed -

- parameter models are primarily used in the research realm, and that parameter -
estimation for field sites is difficult, Thus, it is wnlikely that it will be
feagible to use more advanced models in the near future, Because of the
limitations of the lumped modeling approach, the reports should include a
broader discussion of methods for parameter estimation and a sensitivity analysis
to evaluate the precision by which each parameter in the model must be known

to awid an erronecus output.

The report proposes that the analysis be done on a regional hasis by
defining representative conditions for coastal areas which can be considered
alternatives for ocean dumping. This may well be a policy matter which is
beyorxi the purview of this Committee. There are, however, scientific aspects of
the approach which need to e congidered. The methodology described inwolves
use of similation models to evaluate the transport processes in this complex
environmental system. Some of the input parameters for these models will vary
widely within a sirgle region, and will hawe an impact on the calculated unit
contaminant concentration. The six coastal regions will not represent the
entire coastline of the United States with respect-to the variation in
soil, climate, hydrology, and POTW sludge disposal conditions, While
the application of the propoeed methodology to six sites is a pragmatic
and illustrative site-specific method of evaluating the relative risk of
alternatives to ocean sludge dispogal, it is not the scientific approach
needed to assess the range of conditions which may be encountered at any
cardidate site for alternatiwe land disposal. A formal sensitivity or
uncertainty analysis is required to accomplish this.

B. Specific Comments

(Note: Page numbers for specific comments will ke referenced to the Land
Application methodology report except where indicated otherwise. Many of
the specific comments reiatei to the Lard Application report will apply also
to the Landfilling report since they are nearly identical.}



Page 1:

Page 2:

Page 4;

Page 5:

Pape R;

Page 9:

Page 9:

o

A paragraph or two describing ocean disposal and land disposal
methods is recommended.

The cbjective of the study and the audience or intended users
should be stated more clearly.

The list of contaminants of concern in Table 1.l is incomplete,
Elements such as cadmium, molybdemumm, selenium, fluorine, and a
number of organics are missing. Contaminants of concern for
incineration should be deleted, as the document does not include

a treament of incineration as a disposal option. The table should
be accompanied by an explanation for the choice of contaminants

and the reasons for inclusion in the land disposal optioms. The
marmer in which this list was generated should be explained.

The purpose of the report should be more clearlv stated. "To
evaluate each disposal alternative" should read: "to evaluate the
land application altermarive..." or "to evaluaré che land
disposal alternatives" if the two reports are consolidated into
one as recommended above.

Figure 2,2 shows the representation of the source area, unsaturated
zone, and groundwater linkage., The discussion refers to a “standard
size source," The meaning of "standard". is not clear, Downgradient
aquifer contaminant unit concentrationg are computed for various
positions in the X-7 plane but only along the centerline of the plume
in the direction of flow (Y = 0). If the AT123D model incorporates
lateral dispersion, then the selection of the source area would have
some effect on the predicted concentrations. The "standard" area and
its relatiomship to the actual area of the landfill should be explained,

The assumption that the maximm concentration can be determined
from the concentration profiles at different distances downstream
in this X-Z plane is dependent on the assumption that this is

the plume centerline at all distances downgradient in the plane
and that the concentration is maximumm at the centerline of the
plure. BRecause the lateral dispersion pattern results in almost
uniform concentrations in a region near the centerline (i.e.,

the curve is flat in the central region), the asgumption used is
probably satisfactorv. Some discussion of this concept should
be included.

The model computes unit concentrations, which are then adjusted

by the specific POIW sludge disposal mass, chemical concentraticns,
and landfill or land application characteristics. Clearly, the
contaminhant concentrations are linear functions of the mass of
contaminant in the POTW sludge disposal site, which is the product of
the POTW sludge disposal mass and the contaminant concentration in
the gludpe, It is not clear what land disposal characteristics

are heing referred to and whether the contaminant concentration

in the ground water is a linear fumction of all these site
characteristics, For example, are rainfall and cation exchange
capacitv of the soil wxlerlying the site included in the characteristics
considered? 1Is the contaminant concentration a linear finction

of these characteristics? Information about these questions

should be in the report.



Page 10: 1t is not clear how ammual contaminant loadings to the ground
water will be distributed during the loading period to establish
the loading input to AT123D, The assumption that the entire
loading occurs in a four-month period is acknowledped to be
conservative and to yield hish results, one wonders why unrealistic
results are tolerated just for the sake of simplicitv. If the
differences are not sigmificant, whvy not use actual seasonal
loadinegs?

Paze 11: (of the Landfill report). There must he a more rational reason for
not considerine co-disposal sludee landfills in this analvsis than
simplv statinz that this issve is being addressed by the Office
of Solid Yaste. A more definitive rationale is needed.

Page 12: (of the Landfill report). WMo logic is provided to justifv that the
past~closure period provides greater opportunity for leaching to
occur. Justification should he provided since the opposite could
be argued, :

Page 13: (of the Tandfill report). The effect of total landfill area of the
trenched landfill on ground water contaminant concentrations is
discussed, The conversion of PRZM loadings to grourd water loadings
can be obtained by mltiplying bv the ratio of the actual f£ill
area to the total area only if it is assumed that the plumes from each
individual trench are laterally dispersed to merge the plumes within
‘the dowmgradient distance used in the computation. Whv is the unit
load concept (1000 kg/ha/yr) not used to take care of the total area
effect also? The report states that selected area sizes will be
used to represent a range of absolute POIW sludge disposal amoumts.
Farlier (on page 6) reference was made to a "standard" area source;
this seems inconsistent. Greater clarification is needed. The
procedure will use "predominant" slopes and soil concentrations
in each region. In view of the enormous variation in these
characteristics within anvy of the six regions on the entire
coastline of the United States, it will he difficult for the user to
determine what is "predominant” (see comment above),

Page 13: {(of Land Application report). Under the "Land Application Scenario”
heading, the document describes key characteristics of a particular
tvpe of land application system selected bv the authors for simulation
in the study. Powever, no actual simulations are presented., The
detail and specificity presented in this section is not necessarv.

Model input parameters can he presented in more general terms applicable
to all land application gvstems,

Page 16: (of Landfill report). The equation is confusing, The dimensional
units for each variable need to be clarified, The unit concen-
tration concept would be more easily convevyed if this factor were
withdravm from the middle of the equation and placed separately
ouvtside the parentheses so that all the other factors are multipliers
applied to the unit coneentration to obtain the adjusted ground
water concentration,



Page 19:

Page 21:

Page 31:

Page 32:

(of Landfill report). Seascnal distribution of annual rainfall
23 an input to the PRZM model is not explained.

(of Land Application report). Justification for the use of the
Universal Soil Loss Equation (USLE) for the calculation of runoff

and erogsion meeds to be provided. It may be a satisfactory predictor
of erceion within a field but its wlidity in predictimg transport

to the edge of a field and yield to a stream has not been demonstrated,
Use of the so0il loss information predicted by this model results in a
groes owerestimate of soil movement to the edge of a field., Since there
are several established models currently teing used to predict soil
movement to the edge of the field, EPA should use one of these more
appropriate models. The Soil Conservation Service has been using the
"Chemicals, Runcff, Erosion, and Agricultural Management Systems"
(CREAMS) moxdel (3) extensiwvely for this purpose. The Office of
Surface Mining has recommended the use of "Sedimentology by Distributed
Model Treatment" (SEDIMOT II) mxiel (4) for disturbed lands, and this
mxiel has been adopted for such use by a number of states. (Within
the past year, an improved model called SEDCAD Plus (Sediment, Ermsion,
and Discharge by Computer Aided Design) (5) has been released. It is
hased on SEDIMCT II.) Both CREAMS ard SEDIMOT II produce, as part of
their output, distribution of soil particle sizes. This is extremely
useful in evaluating the characteristics of the exported soil material
which leaves the field scale areaand enters the surface waters. |
This provides the user with important water quality insights, such as
the proportion of various particle-size classes, including small
particles on which pollutants could be adsorbed., In light of these
comments, we recommend that the Agency consider the use of CREAMS and
SEDIMOT II.

_The assumption in the EXAMS model that bacterial populations neither

grow nor decline simply due to the presence of a chemical is incorrect,

The rate of absorption and desorption is not necessarily related to
the extent or strength of adsorption.

References: The Committee recommends that citations from peer reviewed

journals be ugsed whenever possible. Use of information only from
EPA contractor reports and papers presented at meetings but not
published, should be used with caution.

C. Corrections

Page 10:

Page 31:

(of Landfillimg report). On line 9, the value of 25 kg/ha should
ke changed to 20 kg/Ma, if 80% of the 100 kg/ha applied annually
occurs in four months. '

The report should awoid use of the designation 1.E=5M (1x10~°M)
for concentration.



APPENDIX A

.S, ENVIRONMENTAL PROTECTION AGENCY
ENVIRONMENTAL ENGINEERING COMMITTEE
SCIENCF ADVISORY BOARD

COMMITTEF TO REVIEW REGULATIONS ON OCEAN DIMPING AND
RFEUSE AND DISPOSAL OF SEUAGE SLUTGE

Membership on Subsroup(s)

Dr, Ravmond C. Loehr (Chairman)
Civil Engineering Department
University of Texas

Austin, TX 7R712

Dr. larry ¥, Canter *

Professor of Civil Fngineering and
Environmental Science

miversity of Oklahoma

200 Felpar Street, Room 127

Norman, OK 73019

Mr, Richard A. Conway
Corporate DNevelopment Fellow
Imion Carbide Corporation

P, 0, Pox 8361 (770/342)
South Charleston, WV. 25303

Mr. Allen Cywin **
Consnltant }
1126 Arcturus Lane
Alexandria, VA 22308

Dr. Beniamin C, Dysart, 1II

Landfilling

(werall Risk Assessment
Tand Application

Incineration

Incineration

Overall Risk Assessment

Fnvirommental Systems Fneineering Department

Clemson Tmiversity
Clemson, SC 29634-0919

Pr. Ben R, Bwing

Professor of Fnwironmental Studies
Institute for Envirommental Studies
miversity of Illinois

LOR 8. Coodwin

Uirbana, II. A1801

Dr, Davis L. Ford

Navis L. Ford and Associates
2901 N. Interregional
Austin, TX 78722

Notes:

Landtfilling (Chair)

Ncean Nisposal

* - Member, Fnvirommental Advisory Board, Corps of Fngineers
** o (onsultant to the Fnvirommental Fngineering Committee
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Mr, George Greem Incineration
Public Service Company of Colorado

Manager Production Services

1R00 W Sheri Lane

" Littleton, CO 80120

Mr., Clair P. Guess, Jr. * Dredged Material
Congul tant

P.0O. Box 15k

Dermark, SC 29042

Dr, Rolf Hartung *** (werall Risk Assessment
School of Publie Wealth

miversity of Michigan

Ann Arbor, ML 4R109

Dr. J, William Haun Tandfilling
13911 Ridgedale Drive

Suite 343

Minnetonka, MN 55343

Dr. Georpe M, Hidv Incineration
President

Negert Regearch Ingtitute

PN, Box 60220

Reno, NV B9506

Nr. Robert Huppett **¥ Dredged Material (Chair)
College of William and Marv
Chairman, Department of
Chemical Oceanography
Virpinia Tmstitute of Marine Sciences
Cloucester Foint, VA 23062

Dr. Kemmeth N, Jenking *** Dredeed Material
Professor of Riologv Ocean Digposal
California State Vniversity at Tong Beach

Tong Reach, €A ONRAD

M, Jogeph T, Ling Landfilling
3M Company ,

3M Community Service Executive Program

Failding 521-11-01

St. Paul, MV 55144

Dr. Cecil Lue-Hing ** Land Application
NDirector for Research and Development
Metropolitan Sanitarv District of
Greater Chicago
1NN East Frie Street
Chicapo, I1 A0ARLL

Hotes:
* . Memher, Fnvironmental Advisory Roard, Corps of Fngineers
** . Congsultant to the Envirormental FTngineering Committee ‘
**% . Member, Fnvironmental Fffects, Transport and Fate Committee, SAR
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Dr. Donald J. O'Connor

Professor of Envirormmental Engineering
Environmental Engineering Science Program
Manhattan College

. Manhattan College Parlway

Bronx, NY 10471

Dr, Charles R, 0'Melia

Professor of Fnvirommental Fngineering

Department of Ceography and Fnvironmental
Fngineering

The Johns Bopkins Thiversity

Raltimore, MD 2171R

Nr, Albert Page **

Department of Soil & Fovironmental Sciences

hmiversity of California
Rivergide, CA 92521

Dr, Mitchell Small

Nepartment of Civil Fngineering
Carnegie-Mellon Thniversitv
Schenley Park

Pittsburgh, PA 15213

' Dr. Evan Viachos *
Colorado State lniversity
Department of Sociology
Fort Colling, CO AN523

Dr. Rermard Ueigg ***%

Division of Toxicology

Imiversity of Rochester School of Medicine
Rochester, NY 14642

Fxecutive Secretary

Neean Disposal (Chair)
Nredged Material

Pradged Material
Ocean Nisposal

Land Application (Chair)

Mr. Harry C. Tormo (until 9/R#)
Fxecutive Secretary, EFC

Science Advisory Board (A-1MF)

1,5, BEnvirommental Protection Agencv
Uashington, D,C, 204AR0

Notes

Landfilling
Land Application

Nverall Rigk Assegsment (Chair)

(werall Risk Assessment

Mr, Fric Malés (from 9/8R)

Fxecutive Secretary, FEC

Science Advisory Roard (A-101F)

7,5, Envirgnmental Protection Agency
Vashington, D.C. 204A0

* - Member, Environmental Advisorv Board, Corps of Engineers
*¥* . Consultant to the Environmental Fngineering Committee
**%% . Member, Fnvironmental Health Comrittee, SAR
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APPENDIY B

Environmental Engineering Committee
Science Advisory Board
J.5. Envirommental Protection Agency

REVIEW OF TECHNICAL MATERIAL SUPPORTING REVISIONS TO
PORTIONS OF EPA OCEAN DUMPING REGULATIONS
RELATING TO THE LANDFILLING AND LAND APPLICATION ALTERNATIVES
TO THE
OCEAN DISPOSAL OF POTW SLUDGES

Charge to the Comnittee

" To review and advise the Office of Marine and Estuarine Protection (OMEF) on
the owrall technical and scientific validity of the documents, prepared by
the Office of Policy Planning ard Evaluation, Integrated Environmental Man—
agement Division, providing the methodology for evaluating the landfilling
and land application altematives to the ocean disposal of POIW sludges.
Particular attention should be giwen to:

a. Their scientific wlidity.

b. Their consistency of approach and assumptions, including consistency
with OWRS methodologies for the evaluation of PUIW sludge disposal/
reuse options.

¢. Modeling and data needs,
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