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The following comments address principally the extremely high uncertainties in the cancer risk
assessment for the subject proposal, and the bias in assumptions, used to overcome those uncertainties,
which hes led to probable exaggeration of the quantitative estimates of such risk. These comments aso
focus on how the draft risk assessment is deficient under the principles of objectivity,
transparency/reproducibility, and consderation of dl available scientific data required by the information
quality rulesissued recently by the Office of Management and Budget, which are binding on EPA.

The mgor conclusionswe have reached asaresult of review of theissues discussed below arethat
(1) thecancer risksareunredigticaly overstated— and are certainly in therange of the“high end of thehigh
end” asindicated in the NODA — and (2) there is insufficient objective scientific support for presenting a
quantitative estimate of risk or for supporting the proposed monitoring standards.

We bdlieve that it is indisputable that the NODA and Draft Technical Background Document
(“DTBD”) must be considered “influentid” information under the OMB information quality guidelines, and
therefore must meet higher stlandardsof information quaity, including transparency/reproducibility. Thetwo
subjects of risks from dioxin and related compounds and use of biosolids are each important and
controversa issues, and when combined, asinthis case, the combination issureto beeven moreinfluentid.

1. Major Uncertainties and Policy Biases Embedded in the Underlying Draft Risk Assessment for



Dioxin and Related Compounds.

The cancer risk estimates in the NODA depend largely on conclusions, assumptions, and
quantitative estimates contained in the latest version of the EPA draft risk assessment for dioxin and related
compounds.* (EPA 2000.) The EPA Science Advisory Board has reviewed this draft and has issued a
final report’ (SAB 2001) which finds that there are a number of key points on which the assessment’s
findings are not scientifically objective and supportable. These SAB findings must therefore be considered
in evauating thevdidity of the NODA and DTBD and the degree of conservatiam built into their cancer risk
assessments.

1. Use of TEQ and Characterization of the Dioxin-rdlated Compounds and Mixtures as
“Likdy Human Carcinogens’

The quantitative cancer risk estimatesin the NODA and DTBD are based on TEQ—i.e., thesum
of estimated exposurefrom al 29 compounds after adjusting each compound by its TEF (toxic equivadency
factor). The single compound known as “dioxin” (2,3,7,8-TCDD, or “TCDD”) accounts for only
gpproximately one-tenth of the TEQ in foodstuffs, whilethe 16 dioxin-like PCDDs and PCDFs account for
morethan half of the TEQ, and the 12 PCBs account for approximeately one-third.> However, the NODA
and DTBD do not contain information on therelative concentrations of TCDD, the other dioxinsand furans
and PCBsin Class B biosolids, or their relative contribution to concentrations in foodstuffs.

! Exposure and Human Health Reassessment of 2,3,7,8 Tetrachlorodibenzo-p-Dioxin (TCDD) and
Related Compounds. EPA/600/P-00/001Bg (Sept. 2000 “SAB Review Draft”").

2 Dioxin Reassessment —An SAB Review of the Office of Research and Devel opment’ s Reassessment of
Dioxin. EPA-SAB-EC-01-006 (May 2001).

® E.g., EPA 2000, Tables 4-8 and 5-1, pp. 119 and 121.



Not only did amgjority of the SAB find that it could not support EPA’ sclassfication of “dioxin” as
a (known) human carcinogert; it aso found it could not support EPA’s dassfication of the dioxin-like
PCDDs and PCDFs, and TEQ mixtures, as “likdy” human carcinogens.”  In addition, the International
Agency for Research on Cancer (IARC) reviewed evidence concerning the possible carcinogenicity of
TCDD and other dioxins and furans in 1997, and it concluded that the evidence was “inadequate’ for
carcinogenicity of the other dioxins and furans and placed them in its Category 3 —"not classfiable’ asto
carcinogenicity.® With regard to PCBs, both IARC and the Nationa Toxicology Program have concluded
that while there is sufficient evidence of carcinogenicity in animas, there is inadequate evidence for
carcinogenicity in humans’

These SAB, IARC, and NTP findings regarding the non- TCDD (and TCDD) component of the
TEQ introduce massve uncertainty into the Agency’s draft risk assessment for dioxin and related
compounds, sinceit is not possble to quantify objectively the cancer risk from substances which are not
even regarded aslikely to cause cancer. Moreover, Since information on the rel ative concentrations of the
TEQ compounds in biosolids and their relative contributions to foodstuffsis not provided, the uncertainty
relating to thispoint iseven greater. EPA’sproposd to treat the 28 “dioxin-like” compounds (non- TCDD
PCDDs, PCDFs, and PCBs) “asif” they had a carcinogenic potentia smilar to TCDD is based soldly on
“inference’ and “logic” and represents an intrusion of policy bias into scientific assessment® And the
uncertainty regarding the human cancer potentid of TCDD asthe reference substance further weskenssuch
“inference’ and “logic’.

2. The Cancer Slope Factor (or “potency factor”)

The attempt by the draft dioxin risk assessment to quantify acancer dopefactor (“CSF’) intheface
of such great uncertainty regarding carcinogenicity of TCDD and the rdated compounds magnifies the
above uncertainties. Not only does the CSF assume that TCDD and dl of the related compounds are
carcinogenic, it dso addsto thisuncertainty by adopting alinear extrgpolation modeling gpproach to obtain
this quantitative measure of risk. The SAB could not concur that such a dose-response assessment was
scientificaly supportable:

Some Members of the Pandl believe that the default assumption of alinear dose response
for cancer may not be the best choice because dioxinis primarily acancer promoter rather
than aninitiator. Other Members do not believe that sufficient dataare available to justify

4 SAB 2001 at 4 & n.6.
5 |Id. at 46.

® |ARC Monograph 69 (1997). Polychlorinated Dibenzo-para-dioxins and Polychlorinated
Dibenzofurans.

" 9th Report on Carcinogens (2000).

8 EPA 2000, Part 111 at 30.



an over-ride of the linear dose response default and point out that EPA’s cancer risk
assessment guidance makes it clear that linear defaults should be over-ridden only when
sufficient deta exist to overcome the defaullt.

The Panel agreed that the actual shape of thelow-doseexposureresponser elation
couldn’t be determined from the available data. For thisreason, the Agency used a
linear dose extrapolation model to derive an upper bound cancer potency factor. ... ...
[T]he Panel cannot reach consensuson a singlevaluefor a dioxin potency factor.

At 6, 37 (emphasis added).

At 55.

About haf of the Members .. . . bdieve that the estimated cancer risks at small

doses are bound to be lower with the receptor-mediated process than with the linear
modd.

Theactual shapeof thelow-dose exposur eresponser elation cannot yet be
determined from the available data. ... For example, the Kociba (1978) study
actudly showed a deficit for al tumors combined in dl dose groups in comparison to the
controls. That finding is satigticaly sgnificant for the lowest two dose groups, and deficits
in uterine, mammary, and pituitary tumorsin femae rats and pancreetic and adrend tumors
in maerats are gatidicaly sgnificant in the highest dose group. . .. Without the highest
dose, the Kociba experiment would have been judged negative. . . . EPA should
acknowledge the possibility that reducing current body burdens of TCDD might
lead to no change at all in cancer incidence, or even a net increase. Given the
uncertainty in the data, the Panel agreesthat choice of complex models cannot be
justified at thistime.

At 49-50 (emphasis added).

Itisclear that EPA’ s proposed choice of alinear low-dose extrapol ation model isbased on policy
rather than science, and thus introduces a substantial conservative bias into the risk assessment. Those

uncertainties and the conservative bias are not described and discussed in the NODA or DTBD.

3. Quantification of cancer potency is not scientifically supportable, and the potency factor

proposed in EPA's latest draft reassessment for dioxin and related compounds clearly

represents apolicy choice rather than an objective scientific assessment.

The NODA posits a choice between the old (1986) EPA cancer potency factor and its latest
potency factor. The difference between thetwo factorsisapproximately six-fold. Nether quantificationis
scientificaly supportable. The great uncertainty regarding any human carcinogenicity, particularly for the
non-TCDD PCDD/Fs, combined with the great uncertainty regarding a supportable dose-responsemode,
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make it inappropriate to attempt to quantify cancer potency. It is clear that the current cancer potency
factor isbased largely on policy inputs. The SAB hasrecommended that if the Agency isgoing to adhereto
this policy- biased gpproach, it should at least also provide aquantified estimate of uncertainty, which it has
not done, and which it most likely cannot do. The SAB concluded:

[1]n light of the considerable uncertaintiesin the cancer potency factor and of the accuracy
of individud TEFsfor many of the dioxin-like chemicds (e.g., the PCBs), the mgority of
Panel Members have concerns about Agency cancer risk estimates associated with current
population exposures and fed that it was not appropriate for the Agency to characterizethe
risk in such a quantitative manner without providing a smilar quantitative estimate of
uncertanty.

At 6.

Theuseof asingle-point cancer potency factor inthelatest draft reassessment for dioxin and related
compounds has masked huge uncertaintiesin the reassessment. Those uncertainties should not be carried
over into the Round Il risk assessment for Class B biosolids. If a point estimate of cancer risk isto be
provided and used, it should be made clear that the estimate is not based on science, but rather isapolicy
artifact designed to be inherently exaggerated in the interests of attempting to protect personswho may be
highly exposad in the face of presently insurmountable gaps in scientific knowledge.

4. Sdlection of apercentile of risk for the highly-exposed popul ation

The NODA presents arange of percentile risk from the 50" to the 99™ percentile. At 40566 and
40569. Theuncertaintiesand conservative bias described in these comments make astrong casefor using
the 50" percentile.  To use a higher percentile would be piling on clearly excessive consarvatism. Even
confining this view to the uncertainties and policy biasesin the underlying dioxin reassessment, thiswasthe
view of the SAB:

About haf of the Members .. . . bdieve that the estimated cancer risks at small
doses are bound to be lower with the receptor-mediated process than with the linear
modd.

The Pané recommends that complete reliance on the upper confidence limit
(based on EPA’ s standard model s and defaults) for quantitative risk assessment of cancer
risks needs to be tempered. . . . The summary might also point out that with areceptor
mediated cancer process, the best estimate of risk from the linear non-threshold
model isalready an “upper limit”.

At 55 (emphasisadded). Notethat thisPand recommendation was made even alowing for use of alinear

non-threshold modd, dthough the scientific evidence was viewed as probably not supportive of use of such
aconservative model. In other words, the view of the SAB wasthat, for the dioxin reassessment, the 50"
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percentile (or another form of “best estimate”’) would be equivaent to use of an upper bound andwould il
be very conservative, and that use of a higher percentile would be excessive.

5. Fallureto consder anticipated future reductionsin dioxin emissons contributing tothe TEQ
in bioxolids

EPA is anticipating that its current regulations on many combustion sources will result in further
emissonreductionsintheyearsahead. Whilethe new sewage dudge survey datautilized inthe NODA and
DTBD aerdatively up-to-date, the risk andyss and discussion do not point out that any riskswill dmost
certainly be reduced in future years even if no further regulatory effortsare put in place (and it islikely that
any such risks have dready been reduced significantly during the last two years).

. Additional Major Uncertaintiesin Deriving Food TEQs from Biosolids TEQs.

The TEF/TEQ approach was designed to be used at the point of exposure. The quantities of
TCDD and related compounds are measured in the lipid fraction of blood or tissue in beef, poultry, fish,
fruits, and vegetables, and then aTEQ isdetermined by agpplying the TEFs. Evenwith dl the uncertainties
regarding the TEQ approach described above, however, the biosolids risk assessment presentsafar more
complex problem. The overal quantities of TCDD and related compounds in various foodstuffs can be
measured with some precison, but those measurements tell us nothing about whether those foodstuff
concentrations came from combustion sources and related atmospheric deposition of particle-bound or
vapor-phase compounds, or from transport of TEQ compounds emanating from biosolids gpplied to land.

Attempting to determine whether, or the extent to which, dioxin and related compounds are
trangported from biosolids-amended soil to foodstuffsrather than from atmospheric deposition isafar more
complex and uncertain exercisethan measuring at the point of exposure. The NODA and DTBD attempt to
solve the obvious fate and transport problems by presenting and employing a series of theoretica
equilibrium equetions, with little or no discusson of theinherent uncertainties, or how the vauesusedinthe
equations were sdlected and vadidated. The DTBD isextremely opaguein thisregard, and thereis dmost
no discussion of theseissuesintheNODA. Also lacking isany discussion of empirical studiesand whether
they are consstent with the vaues used and the results of the theoretical modeling. For some aspects of
attempting to determine fate, transport, and exposure, it gppearsthat empirica studies were neglected in
favor of theoretical caculations. In any event, thereis no discussion of empirica studies, asthere wasin
ealier versons of the DTBD.

The WHO working group (van den Berg et d. 1998), whose publication isthe primary sourcefor
the current TEF/TEQ approach, warned explicitly of such problems and uncertainties:

PCDDs, PCDFs, and PCBs exigt in environmental and biological samples as
complex mixtures of various congenerswhose rel ative concentrations differ acrosstrophic
levels. These differences are caused by environmenta degradation, which refers to the
different environmenta fates of congenerswith different solubilities, volatilities, and rates of
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degradation/metabolism. As aresult, these mixtures change spatidly and tempordly into
[s¢] the environment and are very different from the technical mixtures originaly released
into the environment.

[I]Tn relation to [i.e., concerning] the use of TEFs for abiotic compartments, the

biological meaning of these [TEF] valuesisobscure. Thisis caused by the fact

that the assumed biological or toxicological effect is influenced by many

physicochemical factors before the actual uptake of the compounds by the

organism takes place?®

When biosolids are added to soil, the dioxin and related compounds are bound tightly to the
biosolidsasafunction of the high organic content of the biosolids and the natura organic content of the sail.
The biosolids are then elther mixed into the soil, or they are left on top and gradudly work their way into
thesoil. Toeventudly estimatethe cancer risk that any dioxin and related compoundsin the biosolids might
pose as a result of ending up in the edible portion of foodstuffs, their fate and transport must be
determined/estimated through a number of extremely difficult steps.

The NODA and DTBD assume that trangport can occur ether in the form of vapor-phase
compounds or compounds bound to particles. Each of these modes of transport presents distinct and
difficult problems. Inthe case of determining vapor-phase transport and fate, one must determinewhether,
or the extent to which, the compounds can be volatilized from the complex organic maiter and soil matrix.
Assuming aspecific quantity isvolatilized fromitsextremely tight bond to the organic matter, the vapor will
then be subject to some degree of photolysis. Photolysis may aso occur inthetop layer of amended soil at
the sametimethat volatilization occurs, inthe atmosphere after any voltilization occurs, or when amended
s0il particles are deposited on the surfaces of vegetation. If the compounds are not volatilized, or are
photodegraded beforethey areingested by humans or anima's (which becomefoodstuffs), the binding to the
particleswill reducether bioavailability beforethey can be measured in thelipids portion of human blood or
in foods. Findly, even once the compounds are present in the lipids of foods, they will be subject to
degradation and imination while at the sametime possibly bioaccumulating. How the NODA and DTBD
have cdculated these steps and accounted for these variables is far from transparent and appearsto lack
vaidation. With regard to some steps, it appears likely that the theoretica calculations are not consistent
with empirica studies, as discussed below, and tend to exaggerate the amount of TCDD and related
compounds which is likely to be trangported into the edible portion of foodstuffs.

The DTBD admits that the fate and trangport modeling has not been vaidated, but it does not
explain how it was decided what vaues to use for the modd inputs:

Although the source model used in this risk assessment to smulate chemical

o Env. Hith. Persp. 106(12):775-92, at 775, 776 (1998).



releases from and soil concentrations within the agricultural field receiving

biosolids has been extensvely verified, it has not been validated. Veificaion isthe
process of confirming, through testing, sengtivity analys's, or benchmarking against other
models, for example, that amode performs asit wasintended by the modders; that is, its
functiondity is verified. Validation isthemorerigorous processof confirmingthat a
mode!’ spredictionsarein fact in reasonable agreement with phenomena obser ved
in nature. Modd vaidation requires extensive, and gppropriate, data on observed

emisson rates and soil concentrations, as well as modd calibration activities, neither of
which were feasble for this modeling study primarily for the practical reason thet the Stes
modeled arein alarge sense hypothetical.

DTBD at 5-9 (emphasisadded). Thislack of vaidation introduces significant uncertainty into the estimates
of fate and transport.

1. Uncertainty, and apparent over-edimation, of volatilization and uptake of TEQ compounds
from biosolids-amended soils

The NODA dates that “voldtilization from [the top two centimeters of biosolids-amended] soil to
theleaf surfaces of crops consumed by animasand humansisthe principa mechanism by which dioxinsare
trangported from sewage sudge applied to the land.”*°

A didtinct festure of biosolidsistheir highfoc, organic carbon content. Ordinary soil may beinthe
range of 3 or 4 percent; whereas Class B biosolids are likely to have a foc of 50-70 percent.** Thisis
important becauseit isgeneraly recognized that dioxin and related compounds bond tightly to soil, and the
higher the foc, the tighter the bond. The very high organic content of biosolids raises a serious issue
regarding the extent to which TEQ compounds can vol atilize from biosolids-amended soil, and the extent to
which such compounds are bioavailable to crops or if ingested by animds or humans from the air or the
surfaces of vegetation.* The fate and transport behavior of TEQ compounds are likely to be influenced
more by the characteristics of the particle matrix to which they are bound than by their physicochemica
properties.’®

10 67 Fed. Reg. at 40567 1 col.

1 Table 4-1, p. 4-2, of the DTBD indicates that afoc value of 0.4 was used. No sourceisgivenfor this
vaue.

12O’ Connor GA. 1996. Organic compoundsin sludge-amended soils and their potential for uptake by
crop plants. <ci Total Environ 185:71-81.

13 Smith KEC, Green M, Thomas GO, and Jones KC. 2001. Behavior of sewage sludge-derived PAHs
on pasture. Environ Sci Technol 35:2141-50.



An earlier versgon of the DTBD contained a discussion of studies attempting to measure actud
volatilization and/or photodegradation from dudge- amended soils. Thediscussion concluded that such*loss
proceses’ are “minimd”. It is noteworthy that the discussion quoted below is not able to differentiate
volatilization from photodegradation, and refersto them jointly as“lossprocesses’. To theextent that oss
from biosolids-amended soil occurs through photodegradation, or compounds are photodegraded after
volatilization, they will not eventualy result in exposure. The 1999 draft of the DTBD stated:

Severad dudieshaveinvestigated | oss of dioxinsand dibenzofurans. Initid lossesto
photodegradation and/or volatilization from the soil have been shown within the firgt Six
months of application to soil (DiDomenico et d., 1982 as cited in U.S. EPA, 1994a).
However, sudiesthat specificaly measured volatilization or photodegradation in sewage-
dudge amended soil did not find any significant lossesover 30 daysor six weeks (Schwartz
and McLachlan, 1993, ascited in U.S. EPA, 1999; Cousins et a, 1996, as cited in U.S.
EPA, 1999). Photodegradation is generdly limited to the soil surface; below a few
millimeters, thisloss processisnot sgnificant. McLachlanetd. (1996) (citedin U.S. EPA,
1999) measured the presence of chlorinated dioxins and furans 18 years after biosolids
were gpplied to soil. The authors found that dioxins and furans had amilar half lives of
about 20 years each.

Other gudies indicate that most loss processes are minima. One study found
indgnificant loss of these compounds dueto vertica migration, volatilization, or degradation
over aneight year period (Hagenmaier et d., 1992 ascited in U.S. EPA, 1994a). Yanders
et d. (1989, ascited in U.S. EPA, 19943a) investigated the effect of natural conditions on
contaminated soil samples and found that no gppreciablelosses occurred during afour year
period. Although some biodegradation of dioxins and dibenzofurans in media other than
s0il has been shown to occur, an experiment most closdly related to the condition of adding
dudge to soil (i.e., organic compost added to soil) and another study in soil found only
minimal degradation(Camoni et d., 1982 and Quensen and Matsumura, 1983, ascited in
U.S. EPA, 1994a)."

The EPA draft reassessment for dioxin and related compounds d so contains discussion of theseand
other studies, and concludes that any losses due to volatilization and/or photodegradation are difficult to
predict and are likely to be inggnificant. Following are some pertinent excerpts from the dioxin
reassessment, which are not discussed (and mostly not referenced) in the DTBD:

Upon deposition of CDD/CDFsonto soil or plant surfaces, therecan beaninitia
loss due to photodegradation and/or voldilization. The extent of initid loss due to
volailization and/or photodegradation isdifficult to predict andiscontrolled by dimatic

14 Abt Associates, Dec. 14, 1999, at 11-12 (emphasis added).
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factors, soil characterigtics, and the concentration and physicad form of the deposited
CDD/CDFs(i.e., particle-bound, dissolvedin solvent, tc. . . .. Schwarz and McLachlan
(1993) observed no sgnificant changes in CDD/CDF concentrations in sewage dudge
amended soil that was exposed to naturd sunlight for Six weeksin thelate summer/early fall
in Germany. Similarly, Coudns et d. (1996) detected no volatlization from dudge
amended soils through which air was pumped for 30 days.

At 2-33to 2-34.

Hagenmaier et d. (1992) collected soil samples around two indudtrid plants in
Germany in 1981, 1987, and 1989 at the same site and from the same depth, using the
same sampling method. There was no indication . . . of appreciable loss of CDDs and
CDFs by verticd migration, volatilization, or degradation over the 8-year period.

At 2-36.

The absence of any changes [observed in the study by Schwarz and McLachlan, 1993,
supra] indicatesthat neither photodegradation nor volailization areimportant mechanismin
the fate of CDD/CDF in sewage dudge following agriculturd gpplications.

At 2-50.

Theonly such study referenced inthe current DTBD isa1996 study by McLachlanetd. At 5-11,
Table5-2. The DTBD concludesthat thisstudy and two others seem to corroborate the half-livesusedin
the DTBD fate and transport modeling, and therefore give ameasure of credibility to the modeled results.
At 5-11. However, the DTBD does not reference the other studies discussed in the dioxin reassessmernt,
and the McLachlan et a. study is the only study referenced which examined TEQ compounds other than
TCDD indudge-amended soil. TheDTBD failsto mention that the authors of that study concluded that the

observed half-lives were likely to reflect principdly physicd removd rather than volatilization and/or
degradation.™

Three other more recent studies, not referenced or discussed in the DTBD or the draft dioxin
reassessment, are worthy of note. Molinaet a. (2000)° attempted to assessthe* evolution” of PCDD/Fs
from dudge-amended soil over four years in both laboratory and field experiments. The laboratory
experiment showed no evolution in any sample. Thefidd experiment dso showed no evolution or loss of

5 However, this conclusion by the authors is noted in the 2000 dioxin reassessment at 2-35.

6 Molina L, Diaz-Ferrero J, Coll M, Marti R, Broto-Puig, Comellas L, Ridriguez-Larena MC. 2000.

Study of evolution of PCDD/F in sewage sudge-amended soils for land restoration purposes. Chemosphere
40:1173-78.
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the PCDD/Fs, but the variability in resultswas S0 high that the authorsfelt conclusions could not be drawn.
The extreme variability was attributed to lack of homogenety in thefied plots.

Sinkkonen and Paasivirta (2000)", estimated half-lives for PCDD/Fs and PCBsin air based on
amospheric chemidry. Ther esimatesillugtrate the difficulty in assuming that volatilized TEQ compounds
ared| taken up by vegetation or humans. The estimated haf-lifefor TCDD was gpproximately 8 days; for
1,2,3,7,8-PeCDD it was 15 days, and for the hex- and hepta- dioxins it was 31 days. PCBs were
edimated to have longer hdf-livesin ar —inthe range of two to four monthsfor many. Haf-livesfor TEQ
compounds adsorbed to soil wereestimated to be higher. In connection with these conclusions, it should be
noted that the portion of the DTBD which addresses air disperson modding of TEQ compounds which
might be lost from biosolids-amended soil states that the mode * does not includephotochemica reactions
or degradation of achemica in the air, which resultsin additional model uncertainty.” It should be added
that in the DTBD this uncertainty appears to have been resolved in the direction of an over-estimation of
deposition and exposure.

17 Sinkkonen S and Paasivirta J. 2000. Degradation half-life times of PCDDs, PCDFs and PCBs for
environmental fate monitoring. Chemosphere 40:943-49.
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Rappeet a. reported on astudy of uptake of TEQ compoundsinto whesat and rape at two farmsin
Sweden Sampling and anadlysis of the wheat and rape from control and biosolids-amended plots was
conducted in 1993 and 1994. It wasfound that the TEQ content of the rape from biosolids-amended soil
had increased, whilethe TEQ content of the wheat had decreased. However, it was noted that therewere
digtinct differences in the congener concentration profiles for the biosolids-amended soil inwhich thergpe
was grown and inthergpe. Thisled the authorsto conclude that “thereis no transfer from the biosolidsto
the growing plants”*®

2. Mixing height for volatilized and particulate emissons from amended soil

Although thereis mention of mixing height in the sections explaining the air digoerson modeling, we
could not find the value used. A significant portion of the human dietary exposure consdered is from
various fruits. While we could not find a complete list of the specific fruits which comprised the dietary
exposure, the DTBD gave as examples apples, peaches, pears, and berries. Except for some berries, dl of
these fruits are orchard crops, which means that any TEQ compounds volatilized or dispersed from the
amended soil would haveto reach a consderable height (much higher than for any of the vegetables) to be
taken up. The greater the height, the more likely that vapor-phase or particle-bound TEQ compounds
would be dispersed, diluted, and/or degraded partidly or completdly, beforereaching thefruits. Thisistrue
of course aso for other common fruits not mentioned, such as bananas, oranges, grapefruits, and apricots
(athough most bananas are imported).

3. The inconsstent assumption of no loss from pasture surface

The NODA and DTBD assumethat the biosolids gpplied to pasture remain permanently in thetop
two centimeters of soil and are not diluted over time. NODA at 40567 I col. The NODA then
acknowledges that this assumption isincongstent with the estimates of volatilization and transfer to plants,
which require aloss of TEQ compounds from the surface of the soil. The NODA is obvioudy correct in
commenting that “this assumption is likely to contribute to an overestimation of risk.” Voldilization will
continuoudy depletethe TEQ inthe surface layer of the amended soil, and thisdepletion will then makeless
TEQ available for volatilization — assuming, as discussed above, that any sgnificant volatilization occurs,

18 A summary of the Swedish study is contained in areport by the United States Conference of Mayors
Urban Water Council, “Biosolids Land Application—The Dioxin Situation” at pp. 33-34 (June 1999), which was
presented to EPA. The body of the report was prepared by C. Rappe, L. Oberg, C. Nilsson, and C. Hakansson.
The Swedish study summarized in the report was presented at Dioxin “ 97 and published as Rappe C, Andersson
R, Nilsson C, and Nilsson P. 1997. A field study on the use of sewage sludge as soil amendment.
Organohalogen Compd 32:45-50.
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which also gppears to contribute to an overestimation of risk. Losseswill aso occur due to amospheric
disperson of soil particles.

The assumption of acongtant TEQ at thetop of the soil isadso incongstent with the assumption, in
the model farm scenario, that biosolids erode into the buffer from the pasture and crop land. Such eroson
cannot occur without depletion of the TEQ in the upland topsoil.

4, Uncertainty of bioavailability from biosolids

Bioavallability of TEQ compounds due to inhdation or ingestion of soil particles by humans and
animals varies depending on the tightness of the bond between the compound and soil, which in turn is
affected by the organic carbon content. TEQ compounds bound to biosolids can be expected to have a
sgnificantly lower bioavailability than bicavailability from unamended soil. 1t does not appear thet thiswas
considered in the DTBD. ™

Thefate and transport portion of the DTBD provides uptake equations for beef, milk, poultry, and
eggs. Those equationsusea“Bs” factor to account for “Bioavailahility of contaminant on the soil vehicle
relative to the vegetative vehicle (unitless)”. 1t isnot clear what this means—i.e., whether the* soil vehicle’
means unamended soil or biosolids. The vaue given for this factor is 0.65. This vaue appearsdsoin
Appendix | tothe DTBD asavaue used in the food chain dgorithms. There, in Table|-2, isaparameter
B, of 0.65, described as “Bioavailability for soil (unitless)”. These gppear to be the only references to
bioavailability in the DTBD, and they do not indicate that lower biocavailability from biosolids (i.e., matter
with amuch higher organic carbon content than soil) was accounted for. 1t does not gppear that such data
exigsfor many of theindividua congeners. Without bicavailability data, it isaso not possbleto determine
biocaccumulation, and ultimate human exposure. Thus, lack of condderation of bioavailabity of TEQ
compounds from biosolids, as opposed to soil, appearsto introduce yet another sSignificant uncertainty into
the DTBD, and it appears to result again in a upward bias of risk.

[11.  Unrealistic Conservatism in the“High-end” Model Farm Exposure Scenario

EPA risk characterization policy guidance cautions that even “high-end” or “conservative’ risk
edimates must beredistic. When the current risk characterization guidance was announced in 1995, then+
Adminigtrator Browner gtated: “While | believe the American public expects us to err on the side of
protection in the face of scientific uncertainty, | do not want our assessments to be unredigticaly
consarvative.”® Several aspects of the NODA/DTBD appear contrary to thispolicy, and, asaresult, the
risk characterizationinthe NODA/DTBD ismogt certainly accurately characterized asa“high end of ahigh
end”, particularly when the following factors are added to those discussed above.

191 it was considered, it appears that the foc value used throughout was 0.4, but, as noted previously,
no source is given for this value.

20 This policy memorandum, which was issued as a cover letter to the EPA risk characterization
handbook, can be found at www.epa.gov/osp/spc/rccover.htm.
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1. Unredigtic modd farm layout

Thedraft’ sgeneric farm layout locatesthefarm family’ shouse, yard, and chicken yard in the buffer
zone downd ope of the crops and pasture, where it supposedly receivesloadings of TEQ from the upland
cropland and pasture viaerosive sheet flows. Asaresult, itisassumed that children playing intheyard next
to the house ingest a certain amount of biosolids in the soil, and that the free-range chickensdso ingest a
certain amount of biosolids TEQ in the soil.

Thisaspect of the layout/exposure scenario seems highly improbable, and is not supported by any
data. People do not locate their resdences in the path of runoff sheet flows; they try to locate them on
terrain that is higher and drier than that surrounding the resdentia area. Even if aresdentia areawere
subject to erosve sheet flows, it is unlikely that afamily would tolerate intrusion of runoff from biosolids
amended soils, and would arrange some sort of diversionary structure in the form of a ditch or berm to
protect the house, yard, and nearby structures (such as the chicken coop and yard).

2. Unredigtic combined digtary intake of home-grown meats, fruits, and vegetables

The NODA and DTBD assume that the model farm family raises, grows, and consumes dl of the
various types of meat, poultry, eggs, milk, vegetables, and fruits on its farm, where they are exposed to
biosolids. Theredism of thismode appears greatly suspect. Peer reviewer Dr. Curtis Travis pointed this
out and cited a number of agriculturd statistics to support hisview that it was extremey unlikely that any
ggnificant number of farm families, or even any sngle family, would concurrently raise and consume dl of
those digtary items on their farm. Thelimited satigtics cited by Dr. Travisindicatethat agrest many farms
do not concurrently raise or grow certain sSgnificant dietary items. In the face of such gatistics, and the
importance of the issues raised, the Agency is obligated to demondirate that these dietary assumptions are
realistic.

The modd farm scenario assumesthe farmisthe median Szefor each of the 41 dimaeregions. A
good number of those median sizesare under 100 acres, and morethan half areunder 150 acres. EPA has
not included in the NODA or DTBD any andytica datato support the notion that farms of such smdl size
could concurrently be used to raise and grow feed cattle, dairy cattle, poultry, and agreet variety of fruits
and vegetables, while maintaining a buffer zone and aresdentid areawithin the acreage.

3. Unredigic home-caught fish consumption

Whileit might not have asignificant impact on the overall assessment, the dietary intakefor the adult
recreational fisher gpopears overestimated and is another example of unredistic conservatisminthe DTBD.
It appears that year-long consumptionisestimated; but the small third-order stream used in the conceptual
farm layout would not be productive dl year-long. In roughly the upper haf of the U.S,, such a stream
would be frozen or dormant for fishing purposes for at least four to five months of the year, and at other
times, westher events such as flooding or drought would influence productivity. In addition, many such
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streams would produce unpaatable varieties of fish, such as carp and bullheads. Furthermore, fish
populations usualy do not resde and feed in one area of a stream consigtently, and if they did, consistent
fishing of such asmal stream segment by arecreationd fisher would quickly deplete the population.

V. Non-compliance with the new Data Quality legidation and OMB’s Implementing Rules

EPA must issue by October 1 Data Quality rules which are congstent with the rules issued by
OMB.# Agencies are responsible for complying with the OMB guidance as a matter of law under 44
U.S.C. 88 3506 and 3516, as well as § 515 of the FY 2001 Consolidated Appropriations Act.

The legidation and the OMB guidelines require that, under the agency-specific conforming
guidelinesdue out October 1, risk assessmentsmust be* objective’ and “unbiased”, and must so conform
to therisk assessment principlesin the 1996 amendmentsto the Safe Drinking Water Act (“SDWA”). The
SDWA principlesrequirethat risk assessmentsin support of regulationsidentify each significant uncertainty
and any studiesthat would assst in resolving the uncertainty, and identify any peer-reviewed sudiesknown
to the agency that support, aredirectly relevant to, or fail to support any risk estimate, and the methodol ogy
used to reconcile inconsgtencies in the scientific data.  These principles are relevant here because the
NODA and DTBD fail to identify and discuss many of the uncertainties described above, and fail to identify
and discuss many studies and data that bear on those uncertainties.

The OMB guiddines dso require a higher sandard of qudity for “influentid” information. The
biosolidsrisk assessment contained in the NODA and DTBD isundoubtedly influentid information. Oneof
the higher standards of quality specified by OMB isthat influential information must be so transparent asto
be* substantidly reproducible’.  Asnoted above, many key vaueinputsinto the biosolids risk assessment
(e.g., bicavailability factors for dioxin and related compounds adsorbed to biosolids particulates, mixing
height for vapor-phase and particulate emissions, agriculturd satigtics supporting the cumulative dietary
intake scenario) cannot be found and the uncertainties involved in the equations and vaues are not
discussed.

Both the underlying draft dioxin reassessment and the proposed biosolids risk assessment clearly
incorporate numerous biases based on policy. This is non-compliance with the requirement that risk
information must be objective and unbiased and presented in an objective an unbiased manner.  Scientific
informeation can be presented in an objective and unbiased manner, and policy positions can be presentedin
an objective and unbiased manner; but if the two are mixed together so that they cannot be disentangled —
as is the case here — the intermingled presentation is not objective and unbiased. The scientific gppraisa
must be presented in an objective and unbiased manmer by being completely separated from any policy
biases. Thismeans, for example, that if the objective science will not support a single quantitative “best

21 66 Fed. Reg. 49718 (Sept. 28, 2001); amended 67 Fed. Reg. 369 (Jan. 3, 2002). Technical
corrections to the Jan. 3, 2002 noticewere published at 67 Fed. Reg. 5365 (Feb. 5, 2002) and 67 Fed. Reg. 8452
(Feb. 22, 2002). Although both OMB and EPA have labeled these as“ guidance”, thelabel is not significant, since
they satisfy the definition of a“rule” (or regulation) in the Administrative Procedure Act, 5 U.S.C. § 551.
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estimate’ of risk, the presentation must say so, asrecommended by the SAB. If, asamatter of palicy, itis
then decided to use policy-driven assumptionsto quantify an upper-bound, or “ high-end” risk, it should be
clear that such anumerica estimate isbased on policy rather than science, and the e ements of policy bias
should dl be dearly identified.

One of the indicators of objectivity specified by OMB is peer review. |f information has been
peer-reviewed, itispresumptively objective. This presumptionscan be rebutted, however. Presumably, if
the peer reviewers have disagreed with portions of the information, and the agency has not complied with
the peer reviewersviews, the presumption of objectivity doesnot apply. Inthiscase, the underlying dioxin
risk assessment was peer-reviewed by the SAB, and the SAB disagreed with EPA on some of the most
sgnificant points, as described above. The dioxin reassessment therefore cannot be regarded as objective
and unbiased, and the uncertainties described by the SAB must be described in the risk assessment. The
latest verson of the biosolids DTBD has not been peer-reviewed; however, the peer-reviews of previous
versons of the DTBD raised criticismsthat have not been dedlt with in the current DTBD. An exampleis
Dr. Travis critique of the cumulative dietary intake scenario.

If the above data qudity problems with the NODA and DTBD are not corrected, it might be
necessary to file a petition for correction or ajudicia chalenge based on falure to follow the OMB and
agency rules.

V. The Proposed Limit of 300 ppt and the Proposed M onitoring Standard of 30 ppt AreNot
Supportable.

The NODA datesthat “[n]o quantifiable decreaseinrisk isca culated if sewage dudge with greater
than 300 ppt TEQ dioxins or greater than 100 ppt TEQ dioxins were restricted from being land applied.”
At 40567 3d col. The NODA does not indicate what numerica TEQ threshold would result in a
ggnificantly higher risk. Thus, the proposd for a 300 ppt limit and a 30 ppt monitoring level are both
unsupported.

VI.  Summary

The useof thelatest draft of the reassessment for dioxin and related compounds (EPA Sept. 2000)
introduces massive uncertainties and policy biases into the biosolids risk assessment. Those
uncertainties and biases include:

- assuming al of the TEQ compounds are carcinogenic (“likely human carcinogens’) when
such an assumption is not scientificaly defensble, as found by the SAB, so that TEQ
cancer risk cannot be redigtically quantified as has been done

- use of acancer dope factor that is based on the above assumption and which istherefore

not supportable, aswell asuse of adefault linear no-threshold dose-responsemoded that is
not scientificaly defensible, as concluded by the SAB
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quantification of risk based on the cancer dopefactor, when the SAB concluded that there
wasinsufficient scientific basisfor quantification, and if any quantification were presented, it
should be presented adong with a quantification of uncertainty

If risk is quantified as proposed in the 2000 draft reassessment for dioxin and related compounds,
an appropriately consarvative risk estimate would be at the 50™ percentilefor the highly-exposed
population.

The biosolids risk assessment dso contains mgor uncertainties and falls to provide sufficient
information and data to support its conclusions.  These uncertainties and gaps include:

the extent to which TEQ compounds volatilize from biosolids and biosolids-amended sail,
which have a very high organic carbon content which binds the compounds even more
tightly than to non-amended ol

the extent to which photodegradation reduces the amount of volatilized or particle-bound
TEQ compounds which can be trangported into food sources and humans

uncertainty concerning the mixing height for volatilized or dispersed TEQ compoundsand
impact on fruits

the assumption of no loss from the surface of amended pasture soil, which isinconsstent
with the caculations of vapor and particle lossto air and the buffer zone

gpparent failureto consider thelower bicavailability of TEQ compounds bound to biosolids

Themodd farmlayout and dietary consumption assumptionsare unredidicaly conservative. Thisis
aresult of the following factors, among others:

location of the resdence and chicken yard in the path of sheet runoff from biosolids-
amended cropland and pastureis highly improbable

assuming the any sgnificant number of farm families will consume cumulaivey dl of the
assumed dietary fractions of mests, dairy products, eggs, fruits, and vegetablesfrom their
own farm gppears highly improbable and is not supported by data

the assumption that thefarm Szein many of thedlimateregionsissufficient to produceal of
those dietary itemsis likewise unsupported and improbable

the assumption that edible/paatable fish can be caught consgtently from the hypothetica
gmall stream segment next to the farm appears unredistic

The proposed 300 ppt limit and 30 ppt monitoring threshold are not supported by dataindicating
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VII.

that such levels pose any significant risk.

Both the dioxin reassessment and the NODA/DTBD are not in compliance with the Data Quality
legidation and OMB rules (and therefore must be assumed to aso not be in compliance with the
forthcoming EPA rules) because —

the risk assessment is not objective and unbiased because it relies on many policy biases
which are intermingled with the scientific data, and many of these biases have been
highlighted, and not concurred with, by the Agency’ peer review body, the SAB

the risk assessment does not sufficiently describe and discuss many sgnificant uncertainties,
nor the studies or reviews that bear on those uncertainties

the risk caculaions are not trangparent enough to be reproducible, as required for
“influentid” informetion

Conclusions

1.

Both the dioxin reassessment and the biosolids risk assessment are serioudy flawed and
incorporate many unsupported and unredigtic policy biases that exaggerate the risk
estimates, contrary to the Data Quality legidation and rules.

Theregulatory proposals are not supported by therisk assessments, even asthey are now.
The Agency should issue a Federal Register notice describing the high leve of

unsupportable conservatism in the current risk assessment and concluding that there is
insufficient bagis for any regulatory action.

Thank you for consdering these comments.

Sincerdy,

JmJ Tozz
Member, CRE Advisory Board
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