
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20'60 

January 15, 1987 

Honorable Lee M. ThC!!las 
Administrator 
u.s. Environmental Protection J.gency 
401 M St., SW 
Washington, DC 20460 

Dear Mr. Thcmas: 

SAB-EEC-87-013 

.;:)1'"1'"1CE ~~ 

THf,;, A.OMi~ISl~•.:>.'z':;.<..> 

The Science Advisory Board's Environmental Engineering Committee has 
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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. 
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I. FXEctJTI~ SUMMAFY 

In late 19R5, the Envir~ental Fngineerinp, Committee of the Science Arlvisory 
Floard was asked hy the Office of 11arine and Fstuarine Protection (O'lEP) to 
review technical documents <~ttpportine revisions to the Agency's ocean dunping 
re~Jlations. The two main is~Jes were: 1) technical justification for the 
rlifferent regulatory treatment of the disposal of dredged materials and 
2) the consideration, in the ocean disposal of publiclv owned treatment worv~ 
(Pm'tl') s lndee~S, of hotll the need for ocean dunpin~ and the availability and 
imp11cts of land-basen alternatives. This report cteals with the second of 
these is~es onlv. Sper.ifically, this report presents the Science Advisory 
Boarc;l revie• of the methodologies developerl hy EPA's Office of Polic:v Planning 
and llvalua.tion (OPPE) to analyze POr\,) slurlge landfillim!; and land application 
as a) ternatives to ocean rlisposal of POI'U sludges (1 ,2). 

The r.OIII!Iittee was provirled wit:h two separate docments: one dealing with 
land:fillin11: alternatives to ocean disposal of POl'W slud~e and the second dealing 
with land application alternatives to the ocean disposal of POrW slud~es. 
1\et"..ause the methodoloev used for these options was so similar, and because the 
documents are nearlv identical in their draft form, the Gomrnittee opted to 
present one C0!11hinerl review of the docunents. FUrthermore, the r.or.mittee 
recemnenrls tha.t the OPPE land application and landfilling reports be c6mbined 
into a sinele report. ' 

In ~eneral, the r.ommittee finds that the reports do not provirle adequate 
rloct~entation to iustifv the choice of methodoloP.v and the selection of 
simulation models· proposed. 

The followi011 ~1111!llary out 1 ines the r.orT.Ji ttee' s prl ncipal findings and 
recomMendations. Details on each of these ~ill he found in ~ectio~ III of 
this report. 

A. '!he reports do not provide adequate docunentation to support the use of 
the "'odels proposer!. Although reasons for the selection of the Pesticide Root 
?.one Hodel (PRZt-1) to ciescrihe transport in the nnsaturated zone are l'l8.de clear, 
the morlel has heen tested in the field onlY for pesticides and has not heen 
tested for applications of POI'IJ sludge to land, nor for transport of Metals ;;nd 
other potentially harmful chemicals of the type which occur in POIW sludge, In 
adrlition, PRZM has not been tested for landfilling and cannot simulate nitrogen 
rlvnamics in the unsaturated zone. There is no discussion of anv validation or 
the reasons for choosing t.he Anal vtic Transport 1 , 2, 3-Di..,ension. (AT123D) ~beJel 
in the saturated zone or the Exposure Ana.l:vsis Modeling SystE!11 (EXAMS) Hodel 
for transport in surface water. The r.orrmittee recOI!Illends that wch information 
he include~ in the .report. 

~. 1he hydrologic and chemical transport models used in the lancifilliog 
and the land application methodologies are of the type CO!I1llonlv employed to 
simulate area-averaged, long-term behavior at the fieln or catchllent scale. 
Individual events at individual sites mav differ significantly from model 
prerlictions. Flecanse of these limitations, <ll!rng others, the t..onmittee recoornends 
th11t the reports i'lclude a sensitivity analvsis to evaluate the precision bY 
which each par/li'Ieter in the mc:i!el lllU."t he known to avoid an Prroneous outpnt. 
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C. The OPPF. reports propose that the analvsis be done on a regional hasis 
by defin~ rroresentative conditions f.or <'oast<ll areas whi.ch can he considered 
alternatives or ocean dunping. 'rhe entire coastline of the United States 
cannot be represented with respect to the variation in soil, climatic, hydrologic, 
and POrW sludge disposal conditions hv six coastal sites, The Committee recommends 
that the Ag,erv;zy develop a more scientific approach usin"- data distributions to 
assess the rSill!e of conditions which mav be encountered at anv candidate site 
for alternatlve land rlisposal. · 

n. 'Ule docunents do not consider the co-disposal of mn1 sludges in landfills 
with other municipal anrl industrial wastes. The C'.olll'littee S\lf'Ji!ests th.::t an 
analysis of co-disposal in landfills he included (see specific comment, p. 7), 

E. The Universal ~11 :l.css F.quation (tTSLE) Model was developed to predict 
soil movement within a field. Its validity to predict sediment yield to a 
stream is not demonstraterl. The C'~ittee recommends that the report consider 
other models and adequately _1ustify the use of liSLE for the calculation of 
runoff and erosion if it rmains the model of choice (see specific COIII!lent, 
p. R). 
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11. lNI'RODllr.I'ION 

In late 1 QRS, the Office of Ml!.rine and Estnarine Protection (OMEP) 
requested that the Science Advisory P>Oard (SAB) , review technical documents 
support in!: revisions to the Agency ocean dumpinl( regulations, which implement 
the Marine Protection, Research, and Sanctuaries Act (HPRSA). The doclU'lents were 
to he divided into two categories addressing, respectively, ocean disposal of 
publicly owned treatment works (POJ'I-1) sewage slud,ges and ocean disposal of 
dredged materials. 

At the same time, the Science Advisory Board was also asked by the Office 
of Water Regulations and Standards (~S) to review technical doct~ents support
in!: the develofX!ient of regulations to he proposed (under SP.Ction L.OS(d) of the 
Clean IJater Act) for the disposal/reuse of PO'I'\1 sludp;es. Both of these review>' 
were asRignP.d to the Environmental J::ngineering Committee, tob.ich decided to 
conduct the reviews sinrultaneouslv, since the subject material was very 
silllilar and since, in fact, the same methodology was being used in some cases 
to support both regulatory efforts. 

The Environmental Engineering Committee accepted the tas~, and augmented 
its me:nber11 with a number of consultants, including three menbers of the Rn
virornnental Advisorv Board of tbe TT. S. Arrrrv r..orps of Fngineers; three m"!Tlbers 
of the SAF' s Fnvirononental Effects, Transport and Fate C<:otmlittee; one manher 
of the SAB' s Health Effects Committee; and others. The r..omnittee orj!anized 
itself for the reviews by creating a number of su~roups, each dealing with 
one or more options/docunents. A listing of the Conrnittee l'letnbership, which 
incl).lCles the subgroup breakdown, is provirled in Appendix A. The Coornittee 
deeided that, rather than issue one large report coveriM all reviews, 'it 
w;,uld issue three separate reports on the ocean disposal of dred!1ed materials, 
on the disposal/reuse of Parw sludges, and on the landfilling and land appli
cation alternatives to ocean disposal of POrn sludges]. This document presents 
only the third topic. The specific charge for this review appears in Appendix B. 

Re"isions to the MPFSA relate to two separate iswes. First, the Agency 
.. ,u.o;L, &'a result of a lawsuit hrought by the National IJildlife Federation, 
provide adequate technical justification for current re~lations permitting 
different re211latorv treatment for the disposal of dredged materials. Second, 
the Agency must make revisions to thP. portion of the regulations dealing with 
the disposal of l>Ol'W sludges. These revisions, mandated by a second lawsuit 
brought by the city of New York, will require that consicleration be given to 
tbe need for ocean dumping and to the availability and W>pacts of land-based 
alternatives (whereas the current regulation considers only marine impacts). 
Tbis last issue is subject of this report. 

The documents describinp: a procedure for evaluating the lanclfilling and 
land application alternatives, respectivelv, to the ocean disposal of P<1Ii·' 
sludges (1 ,2) were provided to the Co1!omittee in Mav, 191'16. Mr. Mike Conti, 
Office of l>olicv, Planning and Evaluation (whose office had supervised the 
preparation of the documents for OMEP), briefed the Committee on their con
tent~ at the r~ittee's meeting on June 10-11, 1QR6. 

~ilisequent meetings of the full Committee were helcl on July 23-24, August 
19-20, September 29-30, October 27-21'1, ann December 15-16. The purpose of these 
tneetings was primarilY for Committee discussions and draftin,;>: of C0!1Illittee 
reports. At most of these meetings, Agency staff. were present to either brief 
the r~ittee or to answer ~lestions and clarify points that were not clear. 

'This report, while largely drafted hy subgroups chaired by Dr. Page and 
nr. Fwing, has been contributell to, reviewed, ami approved hv the full Committee. 
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Ill, REPOJU ON THE OPPF EVAIJJATION OF J..ANT)FIILING ANT\ LAND AP~llC',l\TlON 
ALTEIINAl'IVES 'IO TilE OCEAN DISPffiAL OF J>Ol'tJ SIJJOOE 

A. General Coolnents 

The purpose of the landfilling methodology report is to present a method 
of evaluating the risk of ground water pollution resulting fran a POI'I.J sludge 
trench landfill as an alternativf! to ocean disposal. The method is hased on 
determination of a unit concentration of contaminant resulting fran a unit rate 
of P0J'1,J sludge disposal. The mOdel uses the Pesticide Root Zone t-Ddel (?RZM) 
to determine the rate of input of the contaminant to the ground water aquifer 
resulting from leaching thr~h the IInSaturated zone and then uses the Analytical 
Transient One-, Two-, and Three-Dilllensional ~i.mulation of Waste Transport in 
the Aquifer SYstem (AT1230) for estimating the concentration of cont~inant 
dowruzradient in the aquifer at the point of withdrawal. 

The land application methodolojzy considers both surface water and ground 
water as the ernrironmental 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 F.xpc>sure Analysis tlodelin~ System (F.XAMS) 
to describe the fate and mi)l:ration in surface water. Ground water transport 
in the saturated zone is modeled with the AT123D model. 

flecause the methodolodes used for the landfilling and the lana application 
options are so similar, and because the two OPPE reports are so nearly identical in 
their Review Draft form, the C0111Tlittee rec00111ends that the OPPF. Landtillin~ and 
Land Apphcation reports he combined, The Introduction (~ection 1) and Model 
Descriptions (Section 3) of each report, except for interchanging the titles 
(Lanctfillin!1 and Land Application), are identical. The t1ethodologv (Section 
2), Mx!el Input (Sect; ion 4), and References (Section 5) of the two ilraft reports 
contain a substantial amount of similar or identical material. C'ombination of 
the two reports will elill'inate the confusion of having two such similar reports 
in circulation. 

Part of the charge to the rommittee was to evaluate the consistency of 
the approach and assumptions, including the consistency with the Office of 
tlater Regnlations and Standards (11\IRS) methodologies for assessing t.he risks 
of ~,J slud,l!.e disposal and reuse options. In this regard, the approach used 
in the docunents prepared hv nPPE is so much ctifferent from that nsed in the 
OORS 'WOrk that consistency among the docnnents is not amenable to evaluation. 
Furthermore, the OPPE docments on alternatives to ocean disposal -- lanctfilling 
and land application -- are not nearly ;:tS complete as the OlRS methodologies 
for risk assesSIIIent of l'CJI'H sludge disposal and reuse options. And as such, 
evaluations of consistency are not possible, Th.e Cb!mlittee has, however, 
noted some ma.ior problems below. 

The reports do not provide adequate cloc..ITlentation to justifv the use of 
the models proposed, The PRZM model used to describe the transport of chenicals 
from the landfill or land application site to ~round water was developed to 
describe the fate of land-applied pesticides. The report discusses the previa~~ 
efforts to validate the PRZM model, Which is commendahle. The reasons for 
selection of the PRZM model in the unsRblrated zone are made clear, H~er, 
th<i' PRZH moilel has heen "alictatect in the fielcl onlv for pe,:;ticides ;.mct 
has not heen tested for applications of Pf1T'!l sluclP.e to land or disposal (of 
anv suhstance) in landfills. Nor has it been shown to be valict for ~etals and 
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other potentially harmful chemicals of the type which occur in POlW sl!Xlge. 
l'Dditionally, a major stx>rtcCIIling of the PRZM in evaluation of land-based 
POlW slooge dispasal/reuae options is its inability to sinulate ni~n 
dynamics in the unsab.lrated zone. 'nlese dynamics are critical to the evaluation 
of the inpacta of POlW slooge disposal or application. ~ifications required to 
incorporate nitrogen dynamics into PRZM slx>uld not be extensi~, and could be 
inplenented. 

'nlere is no discussion of any validation or the reasons for choc6ing the 
AT123D model in the saturated zone or the use of the EXAMS m:ilel for transport 
in <quatic systems. Such infoz:mation should be included in the report. 

'nle hydrologic and chemical transp!)rt models used in the landfilling and 
the land application netmdologies are of the type cannonly enployed to simulate 
area-a~raged, long-tenn behavior at the field or catc:h!lent scale. 'lhey use 
temporally and spatially lumped procesSS!s am paraneters and, as such, represent 
more the COPtlined effects of engineering joognent and enpirical evidence, rather 
than either fundanental, mechanistic or statistical concepts. '!he no'lels for 
evapotranspiration and runoff and the approach to chemical sorption are good 
exanples 1 the conceptualizations are simple and constrained by the demands of 
nunerical sinulation and the scarcity of available site data. '!he models 
canmt describe the full temporal and spatial variability of the transp:~rt 
processes. Individual e~nts at individual sites may differ significantly 
frCIIl I!Ddel predictions. It is recognized that more fundamental distributed · 
paraneter models are primarily used in the research realm, .,.nd -that paraneter 
estimation for field sites is difficult. Thus, it is unlikely that it will be 
feasible to use more advanced models in the near futm:e. Because of the 
limitations of the lumped I!Ddeling approach, the reports should incl(rle a 
broader discussion of metmds for para~reter estimation and a sensitivity analysis 
to evaluate the precision by \oo'hich each paraneter in the no'lel nust be knoom 
to avuid an erroneous output. 

The report proposes that the analysis be done on a regional basis by 
oefining representati~ conditions for coastal areas which can be considered 
alternati~s for ocean dumping. This may well be a p:~licy matter which is 
beyond the purview of this camdttee. '!here are, hc:Mewr, scientific aspects of 
the approach which need to be oonsidem. 'lhe netiDdolo;Jy described invul~s 
use of sinulation models to evaluate the transport processes in this CXlltplex 
environmental system. Sane of the input paraneters for these models will vacy 
widely within a single region, and will ha~ an impact on the calculated unit 
contaminant concentration. 'lhe six coastal regions will not represent the 
entire coastline of the United States with respo; .. :t'- to the variation in 
soil, climate, hydrology, ard POlW sludge disp:sal conditions. While 
the applicatkm of the pz:opceed retiDdology to six sites is a praqmatic 
and illustrative site-specific method of evaluating the telative 'risk of 
alternati~s to ocean sludge disposal, it is not the scientific a~ch 
needed to assess the range of conditions which may be ei10C1lntenld at any 
candidate site for alternative land disposal. A foz:mal sensitivity or 
uncertainty analysis is requil:lild to acCXJ~Plish this. 

B. Specific Comments 

(Note: Page nurrbers for specific conments will be referenced to the Lard 
Application methodology report except where indicated otherwise. Many of 
the speci fie conments rd.;.b:!ci to the Lard Application report will apply also 
to the Lardfilling report since they are nearly identical. l 
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Page 1: A para~raph or two describing ocean disposal anrl land disposal 
methods is recOI!Il)ended. 

Page 2: The objective of the study and the audience or intended users 
should be stated more clearlv. 

Page 4: The list of contal'!inants of concern in Table 1.1 is incomplete. 
Elel'lents wch as cadlniun, molybdenuo, seleniun, fluorine, and a 
nunber of organics are missing. Contaminants of concern for 
incineration should be deleted, as the document does not include 
a tteat:ll\ent of incineration a.'! 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 options. The 
manner .in Which this list was generated should be explained. 

Page 'i: The purpose of the report should be more clearlv stated. ''To 
evaluate each rlisposal alternative" should read: "to evaluate the 
lan<l application alternative ••• " or "to evaluat~ the land 
disposal alternatives" if the two reports are consolidated into 
one as reconJ'lended al:>ove. 

Paee ~:t, Filzure 2.2 shows the representation of the source area, unsaturated 
zone, and groundwater linkage. The discussion refers to a "standard 
size sou tee." The 1'leanin2 of ·~standard"· is not clear. ~dient 
aquifer contaminant unit concentrations are computed for variotlB 
positions in the X-Z plane but onlv 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 =uld have 
SOI'le effect on the predicted concentrations. The "standard" area anrl 
its relationship to the actual area of the landfill should be explained. 

Page o: The assumption that the maxi.rnurn concentration can be determined 
from tbe concentration p~files 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 rnaxinnE at the centerline of the 
plume. Because the lateral dispersion pattern results in almost 
uniform concentrations in a re)!ion near the centerline (i.e., 
the curve is flat in the central re2ion), the assumption used is 
probably satisfactorv. SOllie discussion of this concept should 
be included. 

Page 9: 'lbe model computes unit concentrations, which are then ad.iusted 
hy the specific POl'W sludge disposal mass, chemical concentrations, 
and landfill or land a~lication characteristics. Clearlv, the 
contaminant concentrations are linear functions of the l'la."s of 
contaminant in the POI'tJ sludge clisposal site, which is the product of. 
the P<mJ sludge cUsposal mass and tl:oe contaminant concentration in 
the sludge. It is not clear what land disposal characteristics 
are heinp: referred to and whether the contaminant concentration 
in the ground water is a linear function of all these site 
~haracteristics. For example, are rainfall and cation exchange 
capacitv of the soil 1rnrlerlvinP the site included in the characreristics 
considered? Is the contaminant concentration a linear function 
of these characteristics? Inf'lrmation about these questions 
shoulrl be in the report. 
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Page 111: It is not clear how annual contaminant loadings to the ground 
water will he distributed during the loading period to establish 
the l0<1.d ing input to AT123n. The assll!!lption that the entire 
loading occurs in a four-month period is acknowledged to he 
conservative and to yield high results, one ~10nders why unrealistic 
results are tolerated iust for the sak.e of si:'lplicitY. If the 
differences are not significant, why not use actual sea~onal 
loadings? 

Page 11: (of tbe Landfill report). There must \-,e a more r<ltional reason for 
not considering co-disoosal sludge landF.ill.s ill t!ois analvsis tl'>an 
si:nplv statim: tbat this issue is bei:lg addressed by the Office 
of Solid H<~ste. A !l'ore definit:ivP. rationale is needed. 

Page 12: (of the Landfill report). No lof!ic is prn,.rided to iustifv that the 
post-closure period provides greater opportunity for leaching to 
occur. .Justification shoulo he provided since the opposite could 
be argued. 

Page 13: (of the landfill report). The effect of total landfill area of the 
trenched landfill on ground water contaminant concentrations is 
discussed, The conven:ion of 'PRZM loadings to ground water loadings 
can be obtained hy multiplying by the ratio of the actual fill 
area to the total area onlY if it is assumed that the plunes from each 
individual trench· are laterally dispersed to merge the plunes "within 
the downgradient distance used in the computation, T-lt>y is the unit 
load concept (10()Cl kg/ha/yr) not used to take care of the total area 
effect also? The report states that selected area sizes will be 
Med to represent a ranf!:e of absolute POl'W sludge disposal a>1ounts. 
F.adier (on p<1ee 6) reference was made to a "standard" area source; 
this seems inconsistent, Greater clarification is needed, The 
procednre will use "predominant" slopes and soil concentrations 
in each region. In view of the enormous variation in these 
characteristics within ~Y of the six regions on the entire 
coastline of the United States, it will he difficult for the user to 
<leter1'1ine mat is "predominant" (see coll1!1ent amve). 

Pa~e 13: (of Land Application report). Under the "Land Application Scenario" 
heading, the docunent describes key characteristics of a particular 
tvpe of land application system selected bv the authors for simulation 
in the study. FloweYer, no actual simnlations are presented, The 
detail and specificitY presented in this section i~ not necessarv. 
Model inpt~ parameters can he pre$ented in more general terms applicable 
to all land application svst~s. 

Paf!;e Hi: (of Landfill report). The eq~•ation is confusing, The dimensional 
units for each variable need to be clarified. The unit concen
tration concept would bfl more easily conveyed if this factor were 
withclra•.m 1:r0!'1 the middle of t'le e<r.Iation an<:! placerl !<eparately 
outside the parentheses so that all the other factors are ~ltipliers 
applierl to the 1rnit concentration to obtain the acljusted ground 
water concentration, 
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Page 19: (of Lim'lfill report). Seasonal distribution of annual rainfall 
as an irput to tiE PRZM I!l)del is not explained. 

Page 21: (of Land AA;~lication report). Justification for the use of the 
Uniwrsal Soil Loss ~tion (USLE) for the calculation of runoff 
and erosion needs to be provided. It may be a satisfactory predictor 
of erosion within a field but its validity in predicting transport 
to the edge of a field an:l yield to a st~:eam has not been de110nstrated. 
Use of the soil loss information predicted by this ncdel ~:esul ts in a 
gross O\letestirnate of soil 110\lellent to the edge of a field. Since there 
are sewral establis~ nodels cun:ently being used to predict soil 
110\lement to the edge of the field, EPA should use one of these 110re 
appropriate l!D:lels. The Soil Conservation Service has been using the 
"Chemicals, RWloff, Erosion, and Agricultural Manage~~ent Systems" 
(CRE'liMS) I!l)del (3) E!l!tensi\lely for this purpose. 'lhe Office of 
Surface Mining has recamended the use of "Sedillentology by Distributed 
M:XIel Treatllent" (SIDIMOI' II) node! (4) for disturbed la!Yls, arYl this 
mxlel has been adopted for such use by a nunt:er of states. (Within 
the past year, an inproved nodel called SmeAD Plus (Sedirrent, Erosion, 
an:l Discharge by C0'1p.lter Aided Design) (5) has been released. It is 
based on SIDIOOI' II. ) Both CRE'liMS arYl SID !MOl' II produce, as part of 
their output, distribution of soil particle sizes. 'Ibis is extremely 
useful in evaluating the characteristics of the exported soil material 
which leaves the field scale area· and enters the surface waters. 
'Ibis provides the user with important water quality insights, such as 
the proportion of various particle-size classes, including small 
particles on which J:Ollutants could be adsorbed. In light of these 
caments, we reccrmen:l that the Agency consider the use of CREAMS and 
SEDit>t:11' II. 

[>age 11: . 'Itle assumption in the EXAMS I!l)del that bacterial ):Opulations neither 
grow nor decline si!lply due to the presence of a chemical is incorrect. 

Page 32: The rate of absorption arYl desorption is not necessarily ~:elated to 
the extent or strength of adsorption. 

References: The COimli ttee recCII\I!erYls that citations frcm peer reviewed 
journals be used whenewr possible. Use of information only from 
EPA contractor reports arYl papers presented at meetings but not 
published, should be used with caution. 

c. Correctims 

Page 10: (of Lim'lfilling report). On line 9, the value of 25 kg/ha soould 
be changed to 20 kgjha, if 80% of the 100 kg/ha awlied annually 
occurs in four nonths. · 

?age 31: 'lbe report soould a1o0id use of the designation l.E-5M (lxlQ-5MJ 
for concentration. 
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ENVIRCNMENI'AL ENGINEERING CtM1I'ITEE 

S<.IENCF: ADVIS0FY B0AAD 

a:M1l'I"''EF: 'm REVIEW RFGULATIONS ON OCEAN W1PING AND 
REllSF. ANn niSPOSAL OF SEllAGE SLUT'GE 

Dr. Ravmond C. I.oehr (O'lairman) 
Civil Engineering Department 
University of 'l'exas 
Austin, TX 7R712 

Dr. l.arry tJ. r.anter * 
Professor of Civil Engineering and 
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Dr. Ren :R. li'minjt 
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Dr. navis t.. Ford 
navis L. Forn and Associates 
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Austin, TX 7R722 

Notes: 

Membership on Subgroup(s) 

Land filling 

Overall Risk Assessment 
land Applicatim 

Incineration 

Incineration 

Overall Risk AssesS!'lent 

Lanrlfilling (r.hair) 

Ocean flisposal 

* - l'"'er>1her Fnvironmental Advisory Roarci, Corps of Fm!ineers 
** - (',on:rul~ant to the Fnvirorunental Fngineering C'..oTm>ittee 



~r. C~rge Green 
~1blic Service Company of C-olorado 
~ana~er Production Services 
lROO 11 Sheri Lane 

· Littleton, CO ROl?.O 

Mr. Clair P. Guess, Jr. * 
r.onsult!lnt 
P.O. Box l'ifi 
Tlenm~~rk, SC 29042 

Dr. Rolf ~artung *** 
School of ~tblic ~ealth 
lmiversity of Michigan 
Ann Arbor, f'II aRl09 

Dr. J. IJill iam Haun 
11011 Rid~edale Drive 
Suite 343 
Minnetonka, MKl ~5343 

Dr. r.eorge ~1. Hi dv 
President 
flesert R"'search Institute 
P.n. Rox·I'>02?0 
Reno, NV fl950fi 

fir. Rohert J.luggett *** 
C'-ollege of William and Harv 
r:ha irman, Tlepartrnent of 

Chemical Oceanography 
Virginia Tnstitute of Marine SciFmces 
Gloucester Point, VA 230fi2 

Dr. Kenneth D, Jenkins *** 
Professor of Riologv 
California State University at T-ong Beach 
I.ong ~each, C'A 00R40 

Dr • .Toseph T. Ling 
3H C.ompany 
311 Q:mmuni ty Service F.xecut i ve Progrl!!!l 
Flnild ing 521-11-01 
St. Paul, MN 55144 

Dr. C:ec i1 lue-fling ** 
Director for Re!<earch and Development 
Metropolitan Sanitarv District of 

r.reatE'r rhicago 
100 F~t F.rie ~treet 
ChicaRo, II fiOfill 

Notes: 

Incineration 

Dredged Material 

Overall ~isk Assesroent 

land filling 

Incineration 

Dredged Material (r:hair) 

Dredged Material 
Ocean Disposal 

Landfilling 

Land Application 

* - ~!!l'lher, Fnvironmental Advisorv ~rrl, Corps of Fngineers 
** - Consultant to the Environmental Fn,;!ineering Co!11'1ittee 

*** - Member, FllvLronmental F:ffects, TransporT: and Fate r..omnittee, SAFl 
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nr. Albert Page** 
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Dr. Mitchell ~mall 
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Dr. Evan Vlachos * 
Coloraclo Rtate llniversitv 
Depart:l'lent of Sociology · 
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Division of Toxicology 
!~iversitv of Rochester School of Medicine 
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F.Kecutive ~ecretary 

Mr. Harry c. Torno (until Q/R~) 
Fxecutive Secretary, EEC 
Rcience Advisory floard (A-1 01 F) 
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Hashington, D.C. 2041i0 

Notes: 

ncean Disposal (f":hair) 
Dreclged Haterial 

~ed Mat:erlal 
Ocean nisposal 

Land Application (Chair) 

Land filling 
Land Application 

Overall llisk Assessment (r.hair) 

Overall Risk Assessment 

Mr. Fric Males (~rom Q/R~) 
F.xec1lt i ve Secretary, F.FC 
Science Advisory Roarcl (A-101F) 
u.s. Environmental Protection Agencv 
\lashineton, n.c. 204~0 

* - Hember, Environmental Advisory Board, r.orps of Engineers 
** - r.onst•ltant to the Environmental F.ngineering ('..omnittee 

**** - Member, F.nviron7'1ental Health r~ittee, SA~ 
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Envii'OI'll!l!ntal Engineering catJni ttee 
Scienc:e Advisocy Boan'l 

APPENDIX B 

u.s. Envii'OI'll!l!ntal Protection Agency 

REVIEW OF TECHNICAL MATERIAL SUPPORTIN:i REVISICNS '1'0 
PORTICNS OF EPA OCEAN lXlMPIN:i lWJlliATIONS 

RELATIN:i '1'0 '!HE LANDFILLIN:> AND LAND APPLICATIOO ALTERNATIVES 
'1'0 '!HE 

OCEAN DISPOOAL OF PO'lW SLIJOOES 

Olarge to the camti.ttee 

To review am 'oovise the Office of Marine am Estuarine Protection (cto!EP) on 
the owrall tedlnical and scientific validity of the docUllents, prepared by 
the Office of Policy Planning am Evaluation, Integrated Envirormental Jllan
agellEnt Division, providing the net00dol03Y for evaluating the landfilling 
am lard application alternatiws to the oc:ean disposal of PO'lW sludges. 
Particular attention soould be gi wn to: 

a. Their scientific wlidity. 

b. Their con::istency of ap{%"oach am assunptions, including oonsistency 
with OORS !IE!tOOdologies for the evaluation of PO'lW sludge disposal/ 
reuse options. 

c. l't:>deling and data needs. 
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