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spazilic =aze 9y che expecced human lifsspan oI TO vears. Rasoymbiaing <k

aze-spazific wzzes vialis a =alsulates Lilacizme sisw Zov Liver zaness

pccurTeanzs of 151 Zsr every 120,000 in the 0:al T.3. pepulagion. Priz

!
‘

iver cancer lifazize inzidence rates 11 Alabana and Georgila, estizated in

5

the saze way, aze 100/157 and 103/10°, zespeciively (13). The razes fos

these Two states, wihizh ava the snly ones readily aveilanle Ior the scucsh-

o0
1]
.
o
(1]
b |
L

b

2257877 S5:iazas, 4Ta 3057 approoTiata ferv comparis i$hs agzizavaZ

fTom the anizal daza sizce they represeat :the regisn wizk che hizhes: zatizi-

*

patsd ermesure o aflziexias.,

Ted Tisks caloulazed from the rTat Zata in Tisle V noet enly differ
goeztly ameng themsslvag, dezonszTaziag ac {atTaspecies Zifference iLn sus-~
ceptizilicy, dut, &t the 0.3 ppd dose level, individually exceed zhe Lilzgize

risks of prizary liver zancer in the huzan pepulaticn of -"e United S:aces

Izem 2Ll causas. Possibie explanazions Ieor ihesp Zi52

erances ara: ) k2
level of huzman exsosurs 1o 21flatoxia mas Seen over-estizaced; 2D the Manzal-

3ryan evirapoletism proceiurs is cverly scasezvaiive in this case; anifer

3) zats =2y mot be an aprrTopriate model for predieiing aflatoxin-induced

-
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not availab.e,
diifazances in allazouis cetazdolisn azon
various ani=zl species, yost Talevant of whizk are the dilflervences Detween

Tacs and oumans obsersved i viere. Available in viewp Zaca indizaze thas

pilizy of an animal species o metabolize aflatoxin 31 to a mectatolits

the

called aZlazoxicol (ATL) is zTelacted to the seasiiivity of zhe specias to

acuza 2flataxicosis,-ens g TREILCILYE LG OuAzAlive agtivi-

LR )
ciss, measuras a5 the razis of ATI J 2 S aa oxiiized

=egafoliize & a3 5., L5 an incex of soecies susc

genic effacss ol 3,. Alihough Iz viiss data Ior Ausans are extirecely

l ————

the data available Zzdicace thas, +Wwith respect to these zodes of zmecabolic

2ehavier, humass ara closer oo ralativelv rasisiant specilas suck &5 mice and

Tookeys :thz= they are o the highly susceptible ras scrTains (19).

5. Ioidezialaze Dzta: Tailaczing ac:tuzl ssnsuzpzicn of aflazauwic

- ap -

over dafized seriods of i 37 % : iividudls who develoy

cancar ars =2otC availablis. The data =ost coosely TepTaseniing that

aTe those dervives STca studies iz Thailand (2C), Xamya (21), Mozambisuve (22),
=d Swaziland (23). ;0 2T =ors distwiczs iz each of zhese countrTies,

average afl2 {2 samples of zmeals actually sonsusmed weare Saier-

=i3ed. These average allatexiz thea corTelared

2ilizv > astablish

Sasec on these epidexiplozical 2ata




3315 sT tRe &ssuzriicn thaET 5aTTLe zeals aTa Tapresentaiive, TRAT suTTans

gsc axverianza (i.e., 10-2C veacs

1)
"y

gomtaoination Levals gre2 indlcaiive

")

-»

- age), #=¢ that ghera i3 no significs

)
1"

exXoosuze D ozher possitle zauses oF

Wizh respect o other pessible zauses, thers 1s evidence fhaz pyrroli-

— . 4 -
—p— - P -
- w -

———

—"’"z.b_“?" TeTE2EY consumed 41 hersal cedicines and hepa:icis-B virus zzy plav

a Tola in the srisiegy 9F sciwmawr liuyes szmpsr o gawe 2I.the--aTeds STusles

(2£,2%3). Thus, s arpropriztanass ol zzplving the humen epilemielegy Zasta
dazivas Ivoz thesge srudies io low~inclidence wesimrn couniries L3 Zuestisnm-

&ble, Savaral piher intartfazring faziors, wall-descriled By vas Rensdurg

~~

24), Zfurther zloud the espide=iolagiczal dazaz. Thz caleculatiocs zade below

‘

snowld be considered eazainst this backzTounad of unmcertaiagy.
Tne tTesults of zha wartious enidex=Iiplegy studies Rave Hesn standariized

- -

sy ven Ransburyg (L) and cthesa czia acs gresaniec I Talla TI. UL

| ]
L)
»
| B
w
™

iva ZoTTel2iLan hSeTsaen Zantar vate and estizzzad

2ighlv signilfizant »cs
—evel of allatoxin 3, izzaxe In the gecgrzpnical avess studled, and a linazy
Telaziznship Serwesx logp ailaraxis 31 lavel and czz=cer ingidence, expressad
as Izllows:

o

L5849

w

.c-’[.ﬂﬂ

°% 10

where v = gocal cancer Tate/lC /"-a' angd x = aflacsxin soncentTation

ia ag/kg/beér weigne/dey.
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Summariszed Resulzz o] s MeasuTtizg Frizaicv

Liver Cancer Zz:e &nd

Liver ' Estimacad

Cancer Raze Aflatexin

Lecaliz
(lO’/ye;:) {ng/%g =edv

weigaz/das

Swvazilans « Middlaveld
xanva = Low Alzizuzds
Thailand = Pazduzi
Swaziland = Lowrvelsd

Mozaotigue - Inmaz2=>ane
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eilztoxin Ton the pricdenmiological

che celcuiaces range in the expectead crude cznzer incidence/vear 1s 0.37 =

3.74 per 100,000, The actual cTude ra:ss/lOs/year in Ala>gma anz Gecrzila

are 097 and 1.18, 'es:ec tvely (18).

tae abeve zaleulatisns Involve a signmificzant

Thevr assu=e oH
Thar race dus o LnXnowWn Zac

Than aflazauin s ‘= the zTeis o =h siie=inlia

Jf course, thers is also the izpiizit assu=p~-

cancer iz chis csunsrr;

mat aflzzowss esacribus

is 0 avridenca Il faly theTe ame 2Cher sub-

§ITancs

nezazoroxisa &nd could : This £isease vaze,

Tesuce the 2ifszis of cthis possille erTor,
Tisk egtizzrce has Heen 2ics, : tgilwr, & linaar,

se_2zionsaiz, 3 the numan aniZe=iclozizal Zaza

eszizasicn ol the huzan canlar
c%izs (e7 to scher iareriering Zacctors,

studiss zanno: conclusively show cthzt the incTex

.

s DgzizgTound is duwa snly oo dlstaTy allazoxin)

ne nonave

s 52ms =saniny 23 zhcve ané

-
-
5

-

czacer facides e2/107 /vear wnea x = 0.
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last derived rwalazisnshi gareticzl Tisk esto=mates

-

zade 20 lavels zha fzom alzetnative

2aces. Thass are shown in Table VI and are bhzsed on the assuzmprion

the legal mauimu= level of aflacoxdins {n peanus products is direc:l

porsional ta zhe aveTrags lasvel of aflatoxics

Tor exaspls, 7! TDA aaczion Zevel 37 20 po% lszis o survey estizz

uss produccs ani L0 ppé in
o ¢21i snollsztes whi

l-a
-

as5.es

o 13 9%

foc peanucs and peanur products could

sosduce aa avartagzse lavel of 1.5 od

B
s2is e ef fo0d. Similartly, a regustisa of she IolecTazca

praduce

surpeses o :his assa2ssuenc

ns,
ac: uncas coagideracisn, ths escizziad averzgk Lavel

L R
- we R &TONLT

fo0c is helé conszan:.
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FABLE VIl:  FEatdmated LiTetime Cancer inens Based on Epldemlolopy Stwlles - fuebibenee Rales Per 100,000 ’-,
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 PEARNTS 4 _ _CORN M

r

Winhsn HReoculiing From Risks Regalting Foom Dally Inink

10T

wWWhatoxln "Risks Resuliing From Al latoxin

Cbevel 0 bally lulnkc—l!, _lLevel

___mally _'_-.-_l_{-.kv{' !

(pph) Averayre Hax | mum (pph) Average Hisx | nvun Averape Hax Lwim

6l.0
L. 4
G0

6Hh. 0

L]
Waned on Peees and Linnel)l (26).  Sce text,

Aliatoxin teveds ave those whleh mipht bhe expected In pesmuln and peanut produacia FE Lhe tolerance were sedueed

Liom the curvent 20 ppb Lo 15, 10, and 5 ppb, respectively.

Allatoxin leveln o corn pombucta agsimed to e an averape of 10 ppb.

Inecidenee aate per 100,000 populnt fon.




&5l TIT, the thgzTeiisgl csancaT Tates over B Lifasiza of
enzosure (70 vezrs) ava astizmszted o oche Scutiheast o range Srom 2002 oo
» - . ~ P - - . - - - - 5 - e
A7.0/107 &7 the current 29 pp> actisn level; L9.¥ to 88.4/107 ar & 15 o3t

galarance, 19.6 to §5.6/10° ac a 10 »pb toleraace and 19.4 oo 65.9/105 e a

Thus, based on the epidemiclogical daca (25), assesszent of the estimac.

o
n

Tisk ol tuman exposure to varvisi levels aslatoxing ir peznuts and peznut
2 E 2 ?

orofuscs shews relagivaly me signifizanz gzin i3 the procezzion ol the pusii.

L

nealsh (Z.2,, Teduesion iz livar c¢aacer) Yy ades:ting 2 tzlataznce of 5 p3d
(zuzTenzly =ha lowvass anfzrgazile soleranze) &s opposed o FTA'S proposel
talesznce of L3 ppb.  This aaalysis appliss Iz the gopuslition &t highest

Ti8%, nazaly zha:z o2 the southeastern Unized States.,

In other areis of che cocunizy, wnera &Zlazoxin cratzai=ation ol z22ma is

.

ne

1

«s Zrom aflatoxizs are due, for the

»

a0t & sigzificanms prodlez=, realr ris

"
(2]
H

=0s: past, 10 expesuTa Lo canfatisices peanuss. The estizazed lifezime Tisgk
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culaticons uses T derive Taple VI, rTangzes frox 5.2 to 2.0/105. L2 ie i3
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pesad 15 spp zolerange), Tais theoretical lilstize risk of cancer woull da
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e = s e iEaas -
mime= Iwpecczad Lifszizme Liver Cancer Ingilanzs

- .

Zazonin Ixpesuces TUniar TunTen: DA Guifelize

Total T. S. - 181 psr 120,000
Alabvaza - 100 per 100,000
Georzia - 103 per 100,0C0

. Toeal Consumpcion: 240 o 1100 per 100,200

Paanut Producss Only: 2 o0 7 per 100,00C

. . . . 2/
Combined Ani=zal Studies =

Total Consu=pcion: 17 =0 124 per 100,5CC
Peenuc Praoducts Cnly: nass thaz .l ser 100,000
e iiamint - . 3/

Tpidaminliogy Studies =

Tocal Ccasu=ccien: =0 87.0 zar 120,200

Pagzur Praduzzs dnly: 5 2.7 zer 100,000
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AN EVALUATION OF THE PROPOSED
AQUATIC LIFE CRITLRION
ON ARSENIC

Conclusion

-

It is suggested that the fish data be utilized to gencrate
the freshwater c¢riteria. There should be no criteria established
for saltwater organisms.

Prepared By

Albert C, Hendricks
Route 4, Box 1023, Christiansburg, Virginia 24073

and

John Cairns, Jr,
501 Bishop Road, Blacksburg, Virginia 24060

April 17, 1979
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Summary Sheet

ARESENIC

EPA Criteria

Freshwater - 57 ug/l as a 24 hour average and 130 ug/l as thé
maximum concentration.

Saltwater - 29 ug/l as a 24 hour average and 67 ug/l as the
maximum coacentration.

Residues -~ No Residue Limifed Toxicant Concentration could be
determined for fresh or saltwater sinc¢e no maximum permissible tissue

o

concentration for arsenic is available.
Conélusigns

It is sugzested that the fish data rather than the invertebrate
data be used for deriving a freshwater criterion for the following
reasons: 1) There is larger data base for the fish and 2) A portibn
of the invertebrate data may or may not be LC50 data. Therefore, the
following criteria is proposed to protect freshwater organism. 1331
ug/1l as a 24-hour average and the concentration should not exceced 3023
ug/l at any time.

There should be no criterion established for saltwater organisms
since the data are meager and lack credibility.

General Comments

There is a fair data base f{or freshwater fish and a meager amount
for freshwater invertebrates and saltwater organisms. The acute value
for the freshwater invertebrate are used to establish the criterion

for freshwater organisms rather than the chronic data.

CMA 049528




Specific Comments

Page A-l. 1In surface freshwater in the U.S. the mean As
concentration is 64 ug/l. 57 ug/l of As is the 24 hour average. ‘Thosu
discharges using average surface water will obviously exceed the 57
ug/l as a 24 hour average. Those discharges that utilize surface
waters with As concentrations greater than 130 ug/l would never be
able to discharge.

Page A-5. The top line of this page states that As has bueen
shown to’bioconcentrate in fresh and saltwater organisms, however, on
page B-6 the documents siates that As is not bioconcentrated. Also,

on C-4 there is a table that shows no bioconcentration. The statement

on page A-5 is incorrect and should be dcleted.

Page B-3. The report by Hughes and Davis (1967) should be
considered suspect since the As levels were not measurcd in the tests,
With the large differences between their results and others it may
be that they simply calculated incorrectly their final concentrations.

Page B-3, Line 5 from the top states that "All resulis are expresso
as arsenic.” in the original articles the toxicant were expressed
usually as arsenate organic arsenic, etc.

Page DB-4. Line 11 from the bottom begins a discussion of the
geometric mean for Table 1. The LEPA calculated a geometric mean of
17,232 ug/l for {freshwater fish. With the same adjusted values, I
arrived at a geometric mean of 11,860 ug/l. It is not clear as to
how EPA arrived at their geomeiric mean.

Page B-4. Line 4 from the bottom begins a discussion of the

data in Table 2 of the document. There are two points that need to
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be made about the table. 1) Sanders and Cope (18G6) did not generate

LC50 values for D. pulex or 8. serrulatus rather they estimated 48-

hour EC50 immobilization values for these organisms. 2) The
geometric mean for their adjusted values should read 3,166 ug/l and
not 2,784 ug/l.

Page B-5. The chronic toxicity tests gave values higher than
the adjusted acute values, therefore, the acute values werc used to
establish the criterion. This again appears to be a case of attemptin,
to place’the criterion at unnecessarily low levels.

Page B-6. The bioconcentration factors were all derived from
unpublished data, therefore, little value can be placed on them.

Page B-8. The Final Fish Acute Value should read 3025 ug/l, The
Final Invertebrate Acute Value should read 150 ug/l, The Final Acq%e
Value should read 150 ut/l and 0.44 times Final Acute Value should
read 66 ug/l.

Page B-12, The saltwater data are meager and lack credibility

(no measurements wcre made), therefore, no criterion should be formulated

Criterion Formulation

It is suggested that the fish data rather than the invertebrate
data be used for deriving a freshwater criterion for the following
reasons: 1) There is larger data base for the fish and 2) A portion
of the invertebrate data may or may not be LC50 data. Therefore, the
following criteria is proposed to protect {reshwater organism. 1331
ug/l as a 24-hour average and the concentration should not exceced
3025 ug/l1 at any time.

There should be no criterion established for saltwater organisms

since the data are meager and lack credibility.
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AN EVALUATION OF THC
-EPA AMBIENT WATER QUALITY

CRITERIA DOCUMENT ON

ARSENTC

CONCLUSION: The criteria is appropriate for inorganic arsenic

but the cate does not support such a criteria for the organic

arsenicals. The document should be revised in order to treat these .

wo classes of arsenicals separately.

Prepared by:

Or. Sorell L. Schwartz

and
Or. Joseph F. Borzelleca
Division of Toxicolagy
Department of Pharmacology
Medical College of Virginia
Richmond, Virginia 23298 .

23 April 1979

CMA 049531




GENERAL COMMENTS

The document, in the largest sense, represents a rather complete
review of the literature on arsenic. Unfortunately, there appears to be
an operating sense that everything ever written about the toxicity of
arsenic must be reviewed, This makes the document cumbersome, causing
substantial difficulties in interpretation. It is really ynnecessary to
constantly repeat acute toxic effects and subchronic effects of As by
individual refeorence to all of the studies reporting this information.

The mejor problem with the document is a reflectiun of the attempts
to be ency¢lopedic, That is, there is no clear distinction made between
inorganic ang orgunic As, Whereas evidence for carcinogenicity is alleged
for inorganic As, no such information is available on the arganic arsenicals
such as disodium methyl arsenic and monosodium meithyl arsenic, A majior
problem in this regard is the problem of speciation of ar;enica]s in soii,
water, etc. This should be addressed in the document so that the probiem
of criteria applying to inorganic As and those to organic As are dealt with
separately. [t might even be a good ideca to deal with the two general forms
in separate sections, bringing the sections togcther when establishing criteria.
This is a c¢ritical point and the clarification must be hade if the document
is to be useful.

The means of derivation of the c¢riterion per se seems to be 0.K. cun-
sidering the difficulty in dealing with an apparent human carcinogacen in the

abhsence of confirming animal data.

-1 -
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’ SPECIFIC COMNMINTS
£-13 The citation of lolland (1904) i5 a guod eample of overkill,
-7 Urcder Asscrptlion, the statement thal, pavticles spaller than 001

do not come out of suspension in tne innaled air stregun is wrong. There
is much newer date than that of Falk and Kutin which shows that smalier

particles will impact on the alveolar surface.

C-8 “The estimale by Stockinger and Woodward that E0% of ingested inorganic
arsenic 15 absorbed, vs. 207 of inhaled As, is not an estimate -- it is a

0uess. And one made with no evidence to suggest that a1t is a good one.
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AN EVALUATION OF THE
PROPQSED AQUATIC LIFE CRITERION ON

BLNZENE

The criterion for freslhwater is of dubious valuec and a criterfon should
not be set until better data are available, The criterion for saltwater should
be based on empirical data rather than on extrapolation of freshwrer data.
This draft document is not as valuable as the previous document., Major criticisms
include: 1) use of data not available for peer review; 2) high error in
estimating final criterion wvalues; 3) poor review of the pertinent literature;
4) bias in data selection, expecially for plants; and 5) mathematical errors
in calculating geometric means.

prepared by

Arthur L. Buikema, Jr,
606 Alleghany St.
Blacksburg, Va., 24060

and
John Cairns, Jr.

501 Bishop Rd.
Blacksburg, Va., 24060

May 10, 1979




Aquatic Criterion

For benzene the criterion to protect freshwater aquatic lifec as derived
using the Guidelines is 3,100 ug/f as a 24~hour average and the concentrativn
should ;otvexcced 7,000 uyg/s at any time.

The data base for saltwaiér aquatic life is insulficient to allow usc of
the Guidelines, The following recommendation is inferred from toxicity duta
for freshwater organisms,

For benzene the criterion to protect saltwater aquatic life as derived
using procedures other than the Guidelines is 920 ug/& 4as a 24-hour average

and the coucentration should not exceed 2,100 ug/i at any time.

General Comments

LPA is requested Lo read three documents previously submitted by the
American Petroleum Institute (API) in response to the Water Quality Criteria
"adjustment factors' published in the Federal Repister (43{97}:21506; 1%78).
These comments from APL are on the public record and they address the prob-
lems in trying to corruct an inadequate toxicity data base.

It 18 unfortunate that EPA has chosen not to consider fate and effects
which were {neluded in the earlier draft document., Ambient levels of benzene
that will impact on aquatic life will rarely occur because of its high vola-
tility and the rapidity of microbial dugradation {(e.g., Howard and Kurkin,
1974)., The natural degradation of benzene in water was estimated at 200 to
330 x 103 ug/t/day (Lee, 1977, Preventivn and Control of 0il Spitls 1977:
611). The half life of bengzene in a cublc meter of water was estimated to
be 37.3 minutes if mixing was complete (McKay and Wolkoff, 1973, Lnviron.
sci, Tech, 73611). To ignore these data while establishing watur quality
eriteria based on "adjustment factors" is incredulous.

Some of the toxicity data ave from EPA documents which hiave not been
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subjected to peer recview, These data elso lack credibility because they

were not collected following published EPA methodologies,

Specific Comments

Freshwdter Organisms

-

p B-1 -

In reviewing the acute fish toxleity data the following references

were ignored: Liebmann, 19060, Handbuch der Frischwasser und Abwrasser Biologle.
I1. Oldenburg, Munich.

Hubault, 1936, C. R, Seanc. Acad. d'Agric. France 22:130.
Reichenback-Klinke, 1967, Arch. Pish. Wiss. 17:122
Shelford, 1917, Bull, Ill, State Lab, Nat, Hist, 11:381.
Turnbull et al,, 1954, Indust. Engineer. Chemistry 46:324.

Even if the above data were included in the final document the gquestionable
test methods used by th. cited authors may invalidate thelr use.
Table 1

Because the 24-hr LC50 values reported by Pickering and Henderson are
not significantly different from the 96=hr LC50 values, why weren't the data
corrected accordingly? If adjustments of data are to be used, they should be

used accordingly.

p B-1 and Table 1

The geometric mean for fish acute toxicity data is wrong. It should be
22,348 ug/t. Consequently the final fish acute value should be 5,730 ug/t.
The final fish acute value calculated to be 7,000 ug/t has an approximate

error in prediction of 128%,

p_B-1

The Daphnia magna data should be available for public comment because

this EPA funded study did not follow published KIA test methodologies,
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.In our opinion this is academically untound. D. magna were not the only

invertebrate teated. The mosquito Aedes aegypti (Berry and Brammer, 1977,

Environ., Pollut, 13:229) has also been exposed to benzene,

p B-1 and Table 2 .

How do you derive a mean for one value? After adjustment the error in

prediction may be as high as 295X.

p B-2 and Table 3

Again the study is not readily available éor public comment. Presumably
the teat methodology is also questionable (e.g., benzene concentrations may
have been nominal),
What good 1is the chronie value 1if no inhibiting levels were obtailned?
The possible error in predicting a final invertebrate chroniec value is
95%.
The explanation proposed to account for a chronic value higher than an adjusted
acute toxlec value is unbelievable, One of the two studies must be in error
or this illustrates the problems in applying "adjustwment factors'.

Another geometric mean of one number,

p B-2 and Table 4

While the validity of the Chlorclla data was questioncd (Atkinson et al.,
1977, Water, Alr and Soil Pollut. B:235), because ot poor test methodoloyy it
is our opinion that nlgal tests conducted with cotton stoppercd bettles (which
allows exchange with the air) more clesely approximate what may happen 1n
nature. Lastly, the lowest level uf benzene reported to exert an cffect on

Chlorella was 500,000 and not 525,000 ug/k.
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There are three other studies on the effects ol benzone to plants which

should be examined for applicabilicy in setting water quality criteria. Thesc

include studiecs on yeast (Levan, 1947, Hereditas 33:457), Elodca and Potamo-

peton (Frank et al., 1961, Weeds 9:515; Currier and Pcoples, 1954, Hilgardia

23:135),

pB:2

Residues - The n-octanol/water partition couff{icient is 134.,9 and not
132 as reported (Chiou et al., 1977, Environ. Sci. Tech. 11:475; yrjeed, ct.al.,
1977, Environ. Health Perspect. 20:55).

Bioconcentration (BCF) data for benzene do exist for marine fishes (sce
below). To discuss BCF data for benzene may be unwarranted because benzenc
and/or its metabolites are rapidly depurated (see below).

p B-3 and Table 5

why is the datum for Salmo trutta placed under miscelluaneous when the

24«hr value could be corrected and placed in Table 17

pE

The final chronic value derived by multiplying 7,000 ug/f% by another
adjustment factor of 0,44 has an estimated error in prediction of 68Z.

The final 24=hr average concentration criterion has an accumulated
error in estimacion of up to 1752, As such the calculated value should be
raised accordingly if EPA persists in using these correction factors.

Because the maximum concentration is estimated to be 7,000 ug/f and
because the probabie error of estimating this value is up to 1287, the

final value should alse be raised accordingly.
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Saltwater Organicms

p B-10

We agree with the statement that unique effects may occur at benzene

concentrations as low as 700 ug/L; however, more research is needed. Struh-

saker (1977) did admic that adult fish were collected from San Francisco Bay

-

which 1s known to be polluted.

p B=-10 and Table 6

In reviewing the acute fish toxicity, two references were omitted:

Brockgen and Bailey, 1973, Proc. Joint Conf., Prev, Control 01l Spills: 783,
Morrow et al,, 1975, Copeia 1975:326.

There is an error in the geometric wean and it should be 8,147 wyg/f. Con-
sequently, after dividing by 3.7 the value should be 2,201 ng/¢, The approxl-

mate error in predicting the TFinal Acute Tish Value 1is up to 1757,

p B=10 and Table 7

Under invertehrate acute toxicity the frllowing references were lgnored:

Barpett aund Kontoglannis, 1975, Enviren, Pollut. 8:45.
Benville and Korn, 1977, Calif. Fish and Game 63:204.

Donohue et al,, 1977, Environ. Pollut. 13:187,

Eldridge et al,, 1977, Calif. Nevada Wildlife Trans. 1977:90.
Hubagult, 1936, C. R, Seanc. Acad, d'Agric. France 22:130.
LeGore, 1974, Diss, Abst. B 33(7):3168,.

Potera, 1975, Diss. Abst. B 36(5):2010,

Price et al., 1974, JWPCF 46:63.

Neff et al., 1976, ln Sources, Effcets and Sinks of Hydrecarbons in the
Aquatic Euvironment, p. 606-83.

Tatem ct al,, 19/8, Lst. Coast. Mar. Sci. (:365.
The estirated error in predicting the Final Tnvertebrate Acute Valuce is

up to 757%.
The datum in Tolle 7 for Tigriopus is wrong, The correct refurcnce is

Barnett and Kontogianuis (1975) and not Korn et al, (1976) who mever studied
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. this copepod. The calculated 96-hr LC50 may be in error. Given the poor
experimental design of this assay we feel that a 24-hr LC50 would be more

J— .

accurace,.

p B-11 and Tzvle 8

The rescarch reported for marine algae will not realistically apply to
the real world because this research was conducted with sesled [lasks,
Volatile compounds, especially benzene, are rapidly lost to the atmosphere, etc.
Why were tﬂe data f{or Dunaliella left out of the document? At low concén—
tr-tions benzene was stimulatory and at concentrations up to 100 wg/fL benzene
had no effect on Dunaliclla. The fact that these data were left out implies
that there was bias in the selection of data.

It 1s also possible that Amphidinium growth was inhibited at concentrations

of benzene as low as 0.001 ug/{.

The authors of the document selected the data Ly Atkinson et al, (1977)
for Skeletonema for the lowest effect on plants (20,000 ug/t). This is
interesting because the authors are the same as those¢ in the other pnbcr
referenced (Dunstan et al., 1975), Because a) the rcsearch in both studies
was conducted in the same laboratory by the same workers, and b) Atkinson
et al.'s research was conducted at the same time as Dunstan et al,'s, why do
these differences exist? This problem should be recconciled before placing

confidence in the 20,000 figure.

pB-ll

While no steady state BCF 1is available for benzene there are limited data
to suggest that the estimated LCF of 24 may be too high. For example, after
seven days marine eels concentrated benzene 15 timecs above ambient (Qgata aund

Miyake, 1975, Water Res., 9:1075)., Other data are available for benzene and/or
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its metabolites and these were included in the first draft but ignored in

this draft, Why? Lastly, depuratlon of benzene is quite rapid no the dis-
cussion of a BCF of 24 probably is not warranted (Korn et al., 1976; Roubal
et ai.5ﬂ1977, Arch, Environ, Cont. Toxlcol. 5:513; Struhsaker, 1977).

The partition cocfficients for benzene is higher than reported in this

document (see above).

p L-11 and Table S

There is a myriad of other literature on benzene which has been {gnured
by the authors of this document and they may be of value in setting water
quality criteria, Morv data could be extracted trom Struhsaker et al., (L974)
and Struhsaker (1977).

?he paper by Korn ct al, (1976) was misquoted. The councentration of
benzene was 6 uf/f2. When converted to ug/2 the value should be 5,300 and

not b,000.

p Bl2-13

We agrece that no saltwater criterion can be derived for benzene "because
no Final Chronic Value for either fish and invertebrate species or a good
substitute for either value is available.” Why then do the authors propose
to apply Daphniu data which are both questionable and unavailable for pecr
review?

To multiply the Final Invertebrate Acute Value by 0,44 is to increase
the potential error iu predicting the filaal value by up to BUAX.

The f.nal 24-hr average concentratlon criterion has an accumulated
errvor in estimation of vp to 8047%., We suggest that the final average con-
centration Le increased accordingly.

The final maximum concentraticn has an accumulated error up to 125% so
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the final maximum value should also be Increased accordingly.

Summary

In spite of earlier problems, this document is not as valuable or as

scientifically valid as was the earlier draft. The major criticisms include:

a) reliance on data foruDaEhnia which were poorly generated and not

avallable for peer review,

b) high additive errors in estimating final criterion values because
of the inadequate duata base used to generate "adjustment factors",

c¢) poor review of the pertinent literature,

Conclusion

EPA should not persist in using "adjustment factors" to correct an
inadequate data base, The errors in their calculations and data base are
scientifically inciedulous and indefensible,

Il EPA persists in using "adjustoent factors" to correct an inadequate
data base, they should increase the final criterion values by the compounded
error terms. Further, EPA should support research comparing predictions of
final ceriterion values and empirically derived data to determine if their
"adjustment factors" arc valid.

Fate and effects of benzene should be considered before setting water

quality criterion,
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~ AN EVALUATION OF THE
EPA AMBIENT WATER QUALITY

CRITERIA DOCUMENT ON

BCNZLIE

CONCLUSION: Though this is a well-written document, there

is no scientific information presently available which can

Justify setting the criteria at this proposcd level,

Prepared by:

Dr. Richard A. Carchmnan

and
Or. Joseph F. Borzelleca
Division of Toxicology
Department of Pharmacology
Medical College of Virginia
Richmond, Virginia 23298

23 April 1979
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C-7

¢-2

C-7

GENREAL COMMENTS

This report presents a comprehensive and critical evaluation of the data
on benzine. However, it. 14 inappropriate to set the criteria limit on the
basis of ambient water level alone, since oral exposure represents only a minor
route. Inhalation of benzene is a more significant problem. (ral intake may
be important to toxicologically since adverse health effects of benzene are
cumulative. Therefore ingested benzene, together with inhaled benzene, may posa
a health problem. The authors indicate it would be appropriate to set the

criteria level at zero. However, the authors suggest ¢riteria based on the data

available.

SPECIFIC COUMENTS

Tre data demonstrate that only trace levels of benzene have been found in
water, and then in only a small percentage of the sources analyzed.

The reports on dietary intake of benzene conclude that this route of
exposure is not considered to be a problem. However, fairly high levels are
found in certain foods. This suggests a potential problem.

Benzene is extensively metabolized mostly via the MFO in the liver. It
is these metabolites that are responsible for its toxicity. Since this system
is inducible by benzene itself, as well as other compounds, a potential problem
that warrants important consideration is the interaction of benzene with other
compounds.

Benzeng is metabolized to a highly reactive arene oxide intermcdiate.

Since this compound covalently binds with cellular macromolecules, there is a
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reasonably large potential for mutajencsis and carcinogenesis. This aspect needs
further elucidation.

What types and at what concentration were the effects observed on the G-I
tract?

At what exposure levels and doses were these effects observed?

-

In Aksoy's study, the workers were exposed to benzene and to other compounds.
In Lange's study on the chronic effects of benzene on the immune system,

the range of concentrations used was not presented.
The study on the effects of benzene on cell renewal rate is questionable,

without more details. Evaporation of benzene may have occurred during the

incubation thus charnging the concentration to which the cells were exposed;

Also, it is important to know whether the cells were constantly fed and new drug
added or just counted daily.

As the authors point out, most human studies on health effects involve
workers exposed to high concentrations of benzecne as well as other compounds.
The potential interaction of benzene acting either synergistically or antago-
nistically with other compounds is very important and warrants further investi-
gation. This could be a significant factor in setting the criterion level.

No indication is given in Gofmekler's study on the route of exposure.

It is not clear how subcutancous injections of benzene is relevant in
the evaluation of its health hazard. The primary route of exposure is inhdlation,
and the criterion is for ambient water levels.

The fact that benzene was not mutagenic in the Salmonella/microsome in vitro

assay is not a definitive evaluation of its mutagenic potential, since other

known carcinogens are also false negatives in this system (i.e. metals).
The relevance of subcutancous injections of benzere as a test for mutage-
nicity in Kissling and Speck's study is-unclear.

The fact that the effects of benzene and tolucne are additive is very
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¢-17
-18

C-18
-19

C-20

C-21

€-21
=22

-3

important and should be considered in setting the final criterion levels.

Ip. and subcutaneous injections do not secm relevant to benzene health
hazards, except as potential in vivo assays.

Under what conditions (i.e. dose, time, duration, etc.) were the experiments

e

on cultured human leukocytes conducted?

How are the workers—exposed to benzene and toluene separated, if they
worked in the same plant?

Lignac's study should not be included in evaluation of benzene since the
routes of administration were inappropriate for the comparison to incidence of
Teukemia in humans. The fact that no controls were run severely limits the
validity of gata. ,

The data on leukcmia induced by injection of benzene into the animals is
not appropriate for comparisen to human incidence of leukemia induced by
inhalation of benzene.

The animal studies on leukemia, induced by inhalation of benzene, have
proven negative. On the other hand, the bunan epidemiological evidence is
strongly suggestive of a causal relationship. This may be due to the fact that
most human cases involved occupational exposure to benzene mixed with a variety
of other agents. As reported earlier, the effects of benzene are additive with
toluene in toxicity stucies. It may be a combination of benzene with some as
yet unknown agent that is responsible for the induction of leukemia.

Although the authors suggest a convincing association between benzene
cxposure and leukemia, they indicate there are problems with the data. A
significant problem is the role of related compounds and/or metlabolites in the
exposed patients,

The case histories are only suggestive since thc subjects were cxposed to
benzene and other compounds.

That benzene can produce Hodgkins disease at lower concentrations

(150-210 ppm) suggests a potential synergism with other agents,
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C-26 The retrospective studies of Lirard and Revol, Tooking at history of benzene

exposure and leukewmia, may be limited.

C-28 The report by Thorpes is questionable since “potential exposure to benzeng

does not necessarily effect true exposures.

€-31 These patients might also have been exposed to other compounds that were

-

synergistic with benzene.
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AN LVALUATION OF TlL
PROPOSLD AQUATIC LIFL CRITERION ON

BERYLLIUM

The proposed criterion using logarithmic extrapolations as a
measure of relative species sensitivity with water hardness is un-
acceptable for beryllium. This recommendation was bascd upon aculc
toxicity wusing the least squares regression of the natural logurithm
for three [ish species combined with the chronic value of onec ianverte-
brate (Daphnia magna). Data used from the two Daphnian studies could
not be evaluated since both studies were not published an the open
literature or available for revicew. These assumptions or judpments
using slopes obtained from the relationship of hardness and toxielly

require more lesting before use 1n the establishment of water quality
criteria,

Preparcd by
Donald &. Cherry
204 Maywood Strect
Blacksburg, Virginia 240060
und
John Cairns, Jrv.

501 Bishop Road
Blacksburg, Virginia 24060

May 1, 1979
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GLNERAL COMMENTS

The criteria to protecet freshwater aquatic 1ife, which inelude the
e(1.24 1n {hardnGShﬂ - G,60)

2d4-hour average congentration, , and

. , 1.2 n [hardness] = 1,40
the maximum concentration al any time, ell-<l In [hardnes ) )
are unacceptable for beryllium. These datia were based upon acute

studics of three fish combined with chronic studies of onge Inverte-

brate (Daphnia magna). The experimental design and methodolopy for

the Duphnia studies are not avallable for review and have not becen

»

published in the open literature, Until such data are reviewed by

the scientific community and more organisms including fisu are tested,

the c¢riterion document as proposcd lacks ¢redibility.

criterion to protect freshwater aquatic life is bascd on only °

invertebrate or cladoceran spoecies and should be so stated,

It 15 agreced that no eriterion for Leryllium can be derived {rom

the insufficient data available for salutwater aguatic 1ivfe,

Specifi¢c Communts

p A-2, 1) The reference sutt ot al, 1950, which 1s wisstng in
all reference sections, has not been located 1n the literature,

Is the spelling and/or date of the refercence correcgt?

p B=-2. 1) The Slonim and Slonim 1973 study, as cited in the
second paragraph, 1s not listed in any reflerence scetion ol this

document,




.p B-3. 1) In paragraph 2, lines 7-D, the calculation leading

Lo the assuﬁgtlon that there is "a range of species sensitivaity

to beryllium of only two-fold when corrected for hardness effecis',
is misleading. These corrected values were based on only three
fish species. The slopes for the derived cquations cxhibit some
degree of variability and are presented in the preceding paragraph,
Therefore, when a geoumetric mean of these variable results Is cal=-

culated and then uscd to calculate the intercepts for cach species,

the variability in intercept valucs is reduced.

2) In lines 6~8 of paragraph 3, the statement that "a
similar relationship exists betlweun acute beryllium toxicity and
hardness for invertcbrate species as was demonstrated for fish”
may be true, lowever, the application of the lish acute mean
slope (1.24) to invertebrate acute and chronic data on p. B-d 15
questionable, This distinction 1% important because the final
{reshwater criterion is based on invertebrate chronic values that

are modified by fish acute toxicity data.

3) The adjusted 48-hour LCS50 value of 1,170 is 1,775

ug/% in Table 2.

4) Acute toxicity data and chronic toxicity intormation

(on p b-4) were taken from cone species (Duphania magna) in Lwo

studies (U.S. LPA 1978, and RKimball-Manuscript). Neither papcer
was a primary rcfecrence, being ecither an internal LEPA document or

one of unknown origin which was unavailable for review. LEstablish-
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.ing a standard from the response ol only one species is considered
inadequate, even if the studies in question were available for

scrutiny.

p. B-4, 1) The word "realtionship" in the second and third lines

0of the last paragraph should be "relationship'.

There are many errors in the citing of references in the text
relative Lo their omission in the reference sections. It is
assumed that for the sake of repetition, a referencce was listed
once in either reference section A, B, or C, instecad of listing
all references cach time they appeared in Lheir respective sec-
tion of the text. 1f so, references cited in the text would
supposedly be found just once in any of the three scctions of
reference. lowever, citations were referenced in more thun onc
section (e.g., Wagner ct al. 1965, Wagoner et al, 1978, Van
Ordstand et al. 1945, U.S, LPA 1973, Van Clcave and Kaylor 19355,
Gardner and Heslington 1946, Grier 1949, Berg and Burbank 1972,
Barnes 1948, Branjion et al. 1931, Loeb and Sirover 1977, Luke

et al, 1975, Tepper 1972b, Toda 19G8, Thornton 13250). These
illustrations were taken by randomly selecting the first letter,
W, oy, "Gt otpt, "LY, and "T", of authors' last names listed

in both refercence sections A and C.

Since references were listed more than once, it was assumed that

cach scetion had all references listed that were cited in that

[y -
scction, Unfortunately, reference section A failed to have
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.citations for: National Academy Science 1908, Tepper 19724, Raven
and Spronk 1953, Slonim 1973, Reeves 1963, Wagner et al. 1969,
Sutt et al. 1930, and Mullen et al, 1972, In recference scction

B, the following were not listed: Tarzwell and Henderson 1960,
Slonim and Slonim 1973, U.S. EPA 1978, Slonim and Ray 1975, Slonim

1973, and Juckim et al, 1970 (cited as Jackin).

There were also several important studies from which data wcere
used in the establishment of guidelines which were not referenced
in any section of the document. These included: Slonim 18973
(nine bioassays 1n Table 1), Slonim and Slonim 1973 ({four bio-
assays in Table 1), Slonim and Ray 1975 (eight bioassays in Table
6), all of which were discussed and cited in the text, The b351c.
premisce for protection of freshwater aguatic life was based upon
the mean slope (1,24) through the geometric mean toxicity valuce
and hardness for cach fish species. Much of this information

was based upon Slonim's studies, Other missing references included
Jackim et al. 1970 (reduced alkuline phosphatasce activity in the

mummichog) which is presumably Jackin et al. 1970,

The Kimball (Manuscript) reference in Table 2, conceraning Daphuia
magna mortality included no address of the authority in the lit-
craﬁure reference, lHowever, chronic effects of bLeryllium at 36
ug/2 and reproductive data for D, magna were utilized, adjusted,
and manipulated to obtain slopes for chronic toxicity. This
refercnce and the EPA 1978 study are unacceptable until made avail-

.. :
able for assessment of the cexperimental design. The relerence

CMA 049582




.to Sutt et al. 1950 concerning human health effcecis was missing
in all reference sections. It is assumed that Knejci and Schell
1966 (ionic behavior of beryllium to pH) is Krejci and Schell
1966, and that Nas 1958 (concerning human health) is Nash 1958,
The document is difficult to evaluate and interpret from these

discrepancies listed above.

A generul review paper by Reeves 1977 ("Beryllium in the chviron-
ment'") sleould Le included into the document. Another uncited
paper by Eisler 1974 ("Rudiocadmium exchange with scawater by

Fundulus heteroclitus [L.] [Pisces:;Cyprinodontidae)') related the

exchanpe of bLeryllium from water into whole body residues relative
to the concentration factour (0,66-~0,.85 from 5 to 30 mg/% in water)
I fish., lildebrand and Cushman 1978 ("Toxicity of gallium and

cryllium to developing carp eggs [(Cyprainus carpio] utilizing

pper as a reference') reported that hatching success of carp
‘5 was not inhibited by veryllium concentrations up to 0.08-
o ppm while no hatch wus reported at 0.20 ppw. This study

ld also bLe incorporated into the docunent,
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CRITERION FURMULATION

The guidelines used for establishing a final acute and chronic

toxicity criterion from the Daphniu magna data represent only

Ltwo values which are the minimal number which contribute to a
mean (Tables 2-5). The adjusted LC30 value of 6,691 ug/t (U.S.
LA 1978) from tihe LCSO of 7,900 ug/2 may be erroneous depending
upon how 1t was calculated. The adjusted LC30 of 1,775 uwg/t
from KimBall (Manuscript) differs from the value quoted in the

text (1,173 wg/t). It does not seem logical Lo assume that the

Final Invertebrate Chronic Value deraved from Duplinia data should

become the Finul Chronic Value since no chronie test data were
avallable for fish., It 1is possible that Daphnia represent the

most scnsitive species.

Evaluation of the pguidelines for establishing a {inal toxicity
criterion cannot be completed at Lthis time since important key
data were taken fror two imnproperly aocumented (munuscript form)
or unreferenced studies which represented approximately 50% of
the bicassays listed in Tables 1-6. Until these studies are
properly referenced and/or published in the open literature with

peer review, the criterion proposed lacks credibility.
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At EVALUATION OF THC
EPA AMBIENT WATER QUALITY

CRITERIA DOCUMINT Ok

BERYLLIUM

CONCLUSION:  The proposed Water Quality Criteria bascd on
beryllium as & carcinogen 1s indppropmate. Experimertal
evidence does not show beryllium to be carcingden when ingented.

Tha document should be thoroughly revised.

Prepared by:

Dr. Harry L. Skalsky

and
dr. Joseph F, Borzelleca
Division of Toxicoloyy
Department of Pharmacoloqy
Medical Collene of Virainia
Richmond, Virginia 23298

23 April 1979
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GLNCRAL COMIENTS

briiie
—

A clearly stated purpose‘of these criteria ducumignts 1s Lo establish
levels of "exposure from all sources, not limited to drink:ny water and
ingesting fish" (Fed. Reg., Vol. 44, p. 15975, 1979;. This has not beon
accomplished for berylliun. Estimates for the abundance of beryllium in
the earth's crust range from 2 to 10 ppa (Merck Index, 1378). The proposcd
standard is 0.037 ug/1 (risk level of 1073) which is~0.087 ppb or~ 10,000
times lowdr than the clement exists in nature. No estimate of total dictary
intarne of beryilium was made. Estimates were made for shell fish consumption,
hut no allowances were made for other dictary sources. For example, potatoes
and tomatoes contain 0.17 ing/kg and 0.24 mg/ka, respectively, of herylliun
(page C-1) and contribute to overall dictary intake. .

To estahlish a water criteria standerd tor beryiliun, o "natural ba.r-

I

ground Tevel fur canosure must be estabiished.  Tive huwan nopulation haa been
oapused to Jow Tevels of beryliium since the beginning of tuse, winen Tife
originated on ecarth. Thus, a question 1s raisecd as Lo tne bhasic validit, of
this document. LPA clearly states (Fed. Rey.. Voi. 44, p. 15977, 1879) that
risk levels are based on the extrapolation from o known effect level Lo zero
exposure level., The major point is that a zero level of boryllium has never
existed. In order to set any valid criteria, a "natural background” level of
beryllium must be uscd and not zero.

The fornulation of any legal cimiteria should be based on the best dato
available. This has not been done for the proposcd standard on bery)lium,
The calcuiation of a safe exposure level for man is based on the consumption
of two liters of water per day; thercfore, the most appropriate route of

compound udiinistration in experimental animals mast be by ingestion. [he
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. ' proposed water standard has been caizulated as if beryllium is a carcincgen.
llowaver, theore is no recorded instance of cancer being produced by the ingestion
of beryllium, Definitive feeding and drinking water studics (Schroeder and
Mitchener, 1975, and others C-19) have demonstrated that beryllium at 5 ppm.
caused no change 1n the growth rate of mice or rats, lonnevity, or incidence
of tumors. This is a no effect level at 10,000 times higher concentration
than the proposcd stundard. These negative data are extremely iuportant
hecause the oral route of exposure was used and this is the route of hutan

exposure.

o
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A2

A-3

SPECIFIC COMMENTS

Reeves (1965) not included in reference list on page A-5,
Qral L050 of 9.7 mg/kg mentioned, but no identification of test species.

In the third and fourth paragraphs, & varicty of effects of beryllium

are cited, ocut routes of exposure are not given.

The point that ingestion of beryllium hdas not been shown to cause cancer
15 impgftant an¢ is not accorded enough attention. In establishing a «tandard
for water, any information dealing with ingestion should be examined i sely.
This is thc route by which the hutan population would be cxposed. It 1s also

important tecause tne results of oral versus wnhalation tend to be very differont.

Methodciogy for dotection of beryilium hus improves aince 150/, ant Lhe
5.4 percent cited by Kopp and Kroner (page A-1) 1s prahebiv an the Toa wide,
Howover, for those weiers containing heryllium, tiue mcan concentration iy

0.19 ug/1l. To mcetl the highest proposcd ¢riteria devel (1.087 .q/1), these

average concentrations would have to be lowar by ane half,

The final chronic value for beryliium has Leen calculated using some
unusual assumptions, due to the lack of adequate data. Hardness data from acute
fish studies (no chronic fish data) was combined with chronic data from Daphnia
magna {no hardness data available) to cstablish the relationship of chromic
tonicity values and hardness. No extrapolation factor or error calculation was
made. Data derived from an invertebrate was applicd directly to a vertebrate.
ho supporting data for this type of extrapolalion was provided. Uxtrapolation

from one fish to another is acceptable, but to consider Daphnia and fish as

" equal requires substantiating evidence,
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The suidary is an overt misrepresentation of the facts. The toxicity
values and therr relationship to hardness are presented as established fact

when they are only rough estimates.
Under Residues - Table 4 should be changed to Table u.

Some Toods contain rather sigmificant amouwrts of hery Piium {potatoes,
Lowatoes. che. ). Thause values are mentigned bul are never utilized an dot amin-
ing a towal exposure level, This is not conniatant with the Clearcly statoed

purpose’pf these criteria Jocunents (Fed. Reg., woli. &80, 18375, 1370y

A magor ervur has been made in caleulation of the Lio-concentration factor,
BCE has been weasured only in bluegills,  The LPA errgnorously assumes tnal
"Based on data for lead and cadimium, bheryllium would.probanly have a lower BCF
for fish and decapod muscle tnan for fish whole body, but probabiy would Ve
3 higher OCF for mollusks." It 1s rediculous to assume tnat beryllium distri-
bution can be cerived from distribution data ot lead or cadmum, [ am not aware
of any evidence tnat supports this assumption, In fact, deta indicate that

beryllium will behave miore like magnesium or caiciva,  This is a critical ervor,

since the UIF s uscd to caltulate eaposure.

IMPORTANT POINT: No record of any evidence of cancer due to bervyllium

ingestion.

Current Tevels of berylliuw exposure are nut corrviect o due to lack ol

incorparation or data concerming dietary sources olther than seatand.

The use of a "one-hit" eatrapolation model is anappropriate on two counls:
1. A zero level of beryllium has never exristeu,
Berylliwn i not an cstablished carcinogen orally.
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The lattor point nay be related to a tuck of ubsurplion of berylhium in the

qut.
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Comments on the Aquatic Toxicity
Section of the EPA Water
Quality Criteria Document

(March 15, 1979) on

Cadmium

Sunnary

It is important that the relationship of cadmium
toxicity to water hardness has been used in
establishing the freshwater criterion. The fresh-
water criterion values are properly derived under
the proposed guidelines and appear to be approxi-
mately protective of aquatic life under laboratory
conditions.

It is possible that a relationship between cadmium
toxicity and salinity should have been derived.
Otherwise, the saltwater criterion values are prop-
erly derived under the proposed guidelines; both
the maximum concentration and the 24-hour average
concentration were established on the basis of
studies of Mysidopsis bahta, a mysid shrimp, and
should be approximately protective of all tested
specices under laboratory conditions.

Prepared by

John A. Hendrickson, Jr., Ph.D.
Associate Curator
Division of Limnology and Ecologv

and
James L. Peterson, Ph.D.

Director
Division of Limnology and Ecology

Academy of Natural Sciences
Nineteenth and the Parkway
Pniladelpnia, PA 19103

May 1979




Proposed Criteria - Aquatic Life

For cadmium the criterion to protect freshwater aquatic
life as derived using the Guidelines is ¢(0.87 In (hardness)-4.38)
as a 24-hour average (derived from the fish chronic slope and
the invertebrate chronic datrum) and should not exceed
¢(1.30 In (hardness)-3.92) (the final fish acute valuec) at any
time.

The following table illustrates the criterion for repre-
sentative hardness values.

Hardness 24-hour average Maximum
ng/l ug/l ug/l
~ 20 0.17 0.97
40 0.31 2.4
100 0.68 7.9
300 1.76 35.

For cadmium the c¢riterion to protect saltwater aquatic
life as devived using the Guidelines is 1.0 pg/1 (the final
invertebrate chronic value) as a 24-hour average and the con-
centration should not exceed 10 ug/l (the final invertebrate
acute value) at any time.

Qur Conclusions

It is important that the freshwater criterion values were
adjusted for the apparent relationship between cadmium toxicity
and water hardness.

In the freshwater criterion, the maximum concentration is
derived properly according to the proposed guidelines, but this
involves a considerable downward extrapolation of the slopec
from the range of c¢admium concentrations for which it was der-
ived. The maximum concentration appecars to be at realistic
excursions above the 24-hour average concentration in most of
the range of water hardness. The 24-hour average concentration
is set as high as the available data will permit, and appecars
to be approximately protective under laboratory conditions for
all the species tested. Although no scientific support is pro-
vided for applying the fish chronic slope to the invertcbrate
chronic datum, failure to cxtrapolate some slope would result
in a much more stringent 24-hour average value at high levels
of water hardness.
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In the saltwater criterion formulation, it is likely that
a relationship Uectween cadmium toxicity and salinity could
have becen derived using published data, not all of which was
tabled in the document, at least for fish acutc and invertebrate
acute values. The criterion formulation process was otherwise
followed properly for both the maximum and the 24-hour average
values. Both components of the saltwater criterion are based
on studies of Yysidopsis bchia, a mysid shrimp. The criteria
appears to be approximately protective of tested species under
laboratory conditions.

CMA 049564




General Comments

The literature on cadmium toxicity to aquatic life secms
to be both cxtensive and difficult to summari:zc. The authors
of this document seem to have accomplished a great dcal of
good work and deserve to be commended. There are, however, a
number of loose ends, some of which warrant comment here.

The relationship of cadmium toxicity to other water quality
parameters, such as hardness, alkalinity, pH and salinity scems
to warrant complex as a description. Specific comments will

be addressed to scveral of those points.

The separate consideration of freshwater and saltwater
studies tends to obscure an interesting relationship (backed
up by very few data) between cadmium concentrations and the -
developmental stages of striped bass, which are normally anad-
romous, although land-lockcd populations exist in the United
States. The available data suggest that somec other anadromous
fish are very sensitive to cadmium, at least in freshwater.
Thus, that topic may warrant discussion in terms of usc clas-
sifications for specific water bodies before any application
of the criteria is made in developing water quality standards.

The document authors secmed to presume that inconsistent
Telationships of cadmium toxicity with other water quality
parameters were 'contradictory." At lcast in terms of logic,
such relationships are merely subcontraries; as such, it is

conceivable that rather different physiological mechanisms

are involved in fairly distantly related taxa.
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In comparing this document with the equivalent document

for lead, it appears that there are inconsistencies in the

flexible application of the guidecline procedures for develop-
ing criteria. This perhaps warrants reconsideration of the
procedural flexibility both within and between documents.

It appears that rather rigid application of the guideline
procedure for rejecting literature may have been made. For
example, a study of the Australian subspecies of a mussel is
retained (same "species'" as in North America), but a study in
which deionized distilled water was used in diluting scawater
(rather than as the dilution medium for the toxicant) was not
included.

In summary, this is a respectablce draft of the criteria
document. Perhaps comments by us and others will aid the

authors in developing a revised document.

Specific Comments

Introduction (ppA-1 to A-4)

The seawater value from page C-7 should be incorporated
in the first paragraph.

The only values attributed to Eaton 1974 in the Aquatic
Toxicology section are for chronic toxicity; Carroll c¢t al.,
1979 does not appear in the aquatic toxicology refercnces.
Perhaps better refercnces for acute toxicity could be used

here if they are necded at all.
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Aquatic Life Toxicology (B-1 to B-60)

Freshwater Organisms (B-1 to B-27)

Introduction (B-1 to B-4). The discussion of the
aqueous chemistry of cadmium warrants the citation of references,
and perhaps some cxpansion to consider the work by McCarty,
et al., 1978. |

Acute Toxicity (B-4 to B-7)

The work by McCarty et al., 1978 and other papers warrant
corment as to the reclationship between toxicity and hardwater.
There is some basis for suspecting that alkalinity rather than
hardness is related to the mechanism of reduced hardwater
toxicity. Morcover, the data suggest that, at least 1n static
tests, the average concentration to which organisms arc exposcd:
over 906-hours is much less than the initial measured valuc in
hardwater (perhaps less than 10% of the initial mcasurcd valuc),
This is at least cnough to question the correction factor for
static tests, and perhaps also to require time averaging of
the exposure conccntrations for studies done in hardwater.

The studies by Hughes (1973) on early stages of stripced
bass do not appear to be readily accessible. It could be usc-
ful to know whether these are from an anadromous or a land-
locked population.

Studies on fish which can be either landlocked or anad-
romous could usefully be categorized by the source population,
since this also applies to steelhead. Anadromous fish may be

under greater physiological stress in freshwaters, and hengee
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more sensitive to toxic stresses. All the very low LCy, valucs
arc from species which are (at least partly) anadromous, and
these determine the final fish acute, which is also the Final
Acute Value. The fresh acute values for cadmium are much more
valuable than the guideline species scnsitivity factor provide
{for.

In the tabulated invertebrate studies, therc is no posi-
tive support relating hardness to toxicity, and the rotifer
data sltow no evidence that this relationship would hold.
Marshall (1979) reports as 48 hour ‘EC50 for DJephnta galeata-
mendotae which could be considered for inclusion here. The
invertebrate data may bé only about half as variable as the
guidelines sensitivity factor suggests. The application of
slopes derived for fish to invertebrates is unsupported by
thi1s docuiment, although requircd by the guidelines.

Chronic Toxicity (B-7 to B-9)

The chronic fish values arc very low relative to the same
species in acute tests, and the tabulated range of chronic
values is only a 56-fold differcnce, compared to scveral or-
ders of magnitude in the acutes., Hence, these data reflect a
very different portion of the cquiblibrium chemistry of cadmium
than the data for which multiple hardness values were uscd to
adjust acutc tests results. Thus, it doe¢s not scem unreason-
able (nor is it contradictory) to have only a possible (but
non-significant) hardness to toxicity rclationship for brook

trout and no apparent relationship for channel catfish. Indced
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the adjustment may not be warranted at such low cadmium con-

centrations, in which case there is a question as to whether

an '"'overall relationship'" can be established under the guide-
lines, when this is coupled with our previous concerns about

the actual exposure concentrations in hard water in the fish

acute studies,

Given the data and procedures used in Table 3, the spcc-
105 sensitivity factor of 6.7 does not appear unreasonable
for the obscrved range of variation. It is not clear, howecver,
how the application factor c¢omparison is made, since scction
X of the guidelines is bypassed if the Final valucs arc rcliated
to water quality.

The final invertebrate chronic value depends solely on a
very low valuc cbtained with Daphnia magne which may well be
even further out of the range of a cadmium to water hardness
relationship than the chronic fish valuecs. We consider it to
be unscientific to apply the fish chronic slope to the inverte-
brate chronic data, both becausc the change in concentrations
involved modifies the thermodynamic equilibrium and becausc
no relationship of water hardness to invertebratc toxicity
has been established in this document. (Separate comments ad-
dress this aspect of the guidelines.) We note that because
this was one of the sensitive species in acute studics, the
species sensitivity factor was not applied by the agency in
determining the final invertebrate chronic valuc in freshwater.

PR R, s d -
fALTa MmenNIavTaC

Marshall (1979) notes that studies on larinig ;=

give results comparable to those for Dapnaiac magne.
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Table 7. Some of the longer-than-acute values, such as
for rainbow trout, warrant comment since they are as large as
the LCsy value rcported in acute studies, sometimes by the
same authors. This is just another aspcct of the overall con-
fusing picturc of cadmium toxicity. The three spine
stickleback poses an opposite problem, perhaps suggesting that
the final chronic may not be fully protective.

Saltwater Orecanisms (B-28 to B-47)

Acute Toxicity (B-28 to B-30)

The salinity to toxicity rclationship is more cormplicated
than the document indicates, in that at salinities below 20%:
(Voyer, 1975) or 15% (Eisler, 1971), mummichogs arc also less
resistant to cadmium than at 1S5% or 20% ;morcover, Middaugh
and Dean (1977) did not regard the differcnces in cadriiunm
toxicity from 20%,to 30% salinity as meaningful for mummichoys
or Atlantic silversides. llence, it may be that high salini-
ties are protective in more nearly an asymptotic than an
exponential fashion, as would be consistent with data on
Palaemeonetes pugzio (Sunda, et al., 1978). The development of
additional data across the range of estuarine salinitics may
help to clarify whether this rclationship, which could be ex-
pected on the basis of the chemistry of cadmium, can be
established.

The range of 7.5-fold for only four specics is not in-
consistent with the sﬁccies-sensitivity factor, but the

document does point out that these specics represent only two




families of fish. Hence the evaluation of the species sensi-
tivity factor for this application should, as stated, await
more data.

In the invertebrate data, one could question the inclu-
sion of Ahsanullah's (1976) data on the Australian subspccies
of the edible mussel, even though it is the same nominal
species, but this certainly has no meaningful affect on the

final invertebrate value.

L)

Thé omission or exclusion of data on Fzlacmenescs pujisc
from Sunda, et al., 1978 is perhaps more significant in that
differences in cadmium toxicity were found at differcnt
salinities; hopefully this paper was overlooxed ratner than
excluded by a very rigid interpretation of the last sentence °
in Section II.E of the Guidelines. Their data do suggest
that cadmium is relatively more toXxic to 7. pugis at low
salinities (ca. 5%) than at salinities near that of scawater.
The Final Invertebrate Acute Value 1is based on the singlc

flow-through study by Nimmo, et al., 1977a.

Chronic Toxicity (B-30 to B-31)

The document comments on the relatively small diflference
found between the acute and chronic values for Nysicdopsic
becnia. However, similar small acute to chronic shifts are
indicated for the very sensitive freshwater fish and inverte-
brates, which can perhaps be coupled with knowledge of the
equilibirium chemistry cof low versus high concentrations of

total cadmium.




In developing the Final lInvertebrate Chronic Value in
freshwater, the species sensitivity factor was not uscd be-
cause one of the most acutely sensitive speciecs was the basis
of the chronic value. Here, in the same sctting, the species
sensitivity factor has been dpplicd. It scems rcasonable to
evaluate the invertebrate chronic without the scnsitivity
factor prior to setting criterion value potentially lower than
neccessary for the protection of saltwater life,

Biconcaentration:

It appears from GCuidecline Scction XIV.B that the oystcer
bioconcentration limit, relative to human emetic responsc, of
§ ug/l would be a candidate for setting the Final Chronic
Value if the Final Invertebratc Chronic Value were sect at 5.5
ug/l instead of at 1 ug/l.

Miscellancous:

Dawson et al., 1977 did not rcgard the dec¢reasc 1n cn:iy-
matic activity as a toxic response, but rather as an adaptive
response within the range of cadmium concentrations which
would be non-toxic to juvenile striped bass in cstuaries.
Hence, the only potential question from Tablec 13 data raised

below 5 ug/l is for larval fiddler crabs (Vernberg, ot al.,

1974); that paper suggests that most of the potential for rec-

duced survival from cxposure to 1 ug/l of cadmium would be
under suboptimal temperature and salinity conditions. Perhaps

that study is sufficient justification for lowering the Final
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Chronic Value in saltwater from 5 ug/l to 1 wg/l, as was donc
by invoking the spccies sensitivity factor in computing the

Final Invertcbrate Chronic Value.

Table 8. Eisler (1971) reports additional 96-hour LCs, valucs

for mummichog not given in this table.

Additional References

Sunda, W.G., et al. 1978. Effect of Chemical Speciation on
Toxicity of cadmium to grass shrimp, Palcemonetcs pujio:
Importance of free cadmium ion. Environmental Scicence
and Technology, 12(4):409-415.

Marshall, J.S. 1979, Cadmium toxicity to laboratory and ficld
populations of laphnia galeata-mendotae. Bulletin of

Environmental Contamination and Toxicology, 21:453-457.




AN EVALUATION OF THE
EPA AMBILNT WATER QUALITY
CRITERIA DOCUMENT ON

CADMIUM

CONCLUSION: This criteria document appears to be

scientifically sound and requires only miroy revision.

Prepared by:

Dr. Harry L. Skalsky

and
Dr. Joseph F. Borzelleca
Division of Toxicology
Department of PharmacoiogQy
Medical College of Virginia
Richmond, Virginia 23298

23 April 1979
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General Comments

This document contains a number of errors. These will be addressed
under the specific comnents section.

The subjects of mutagenesis and carcinogenesis (C-39 to C-57) were well
addressed in this criteria document. The conclusion that "the case for cadmiun
as a carcinogen is not persuasive when the existing data are critically reviewed”
(C-62) and the recommendation that cadmium not be considered a suspect human
carcinogen (C-62) appears to be scientifically sound on the basis of current
data. It is also appreciated that this document recognizes that “since cadmium
is an element, it will not be destroyed and may be expected to persist indefi-
nitely in the environment in some form" (A-2). This point is often lost in
rejulatory activities,

Although thorough in sorie areas, this document has shortcomings in others.
No mention has been made as to the effect of water treatment on levels of cadmium
in finished water. Linstedt et al (J. Water Poliut. Control Fed. 43:1507-1513,
1971), Nilsson (Water Res. 5:51-60, 1971), Furukawa (EPA 902/9-34-001, 1973) and
others have indicated that cadmium is efficiently removed (greater than 907)
under a variety of treatment conditions. Since most surface water supplies for
large populations are subjected to treatinent that includes coagulation, sedimen-
tation, filtration and disinfection, it is necessary to know what effect-these
processes would have on the concentration of cadmium in finished water.

It is surprising that there is no mention of the recent (1977) NAS Safe
Drinking Water Committee report entit]eq "Drinking Néter and Health". Cadmium
is discussed on pages 207-208, 211-213, 220-222, 236-241, 302-303, and 305-306

of this document.
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This NAS report has been used and accepted as a guideline for drinkiny
water standards. It should at least be accorded a reference in this criterion
document. Other references have also been neglected and some have not been
appropriately quoted. Examples of this are given in the special comments section
of this report. It appears that this criterion document should be revised to

insure that the data concerning cadmium is thorouthly covered.

Specific Comments

A-2 Good point. Cadmium can not be destroyed and may be expected tn persist
indefinitely.
B-1 First sentence reads as if no notural fresh waters have concentrations

higher than 0.01 ug/1. If this is true, it should be clearly docurented. In
an EPA survey of 14 ground water and 69 surface wetar supplies, the lcvels of

cadmium ranged from 0.2 to 12 .c/1.

c-7 Good point. Drinking water contributes relatively little to man's total

daily cadmium intake (3-4 .g/d).
C-8 Only 5% of ingested cadmium is absorbed.

c-7 This page contains the only mention of removal of cadmium from drinking
water in the entire document. This section clearly should be expanded. NAS'

report on Drinking Water and liealth and general comments section of this report

should be consulted.

C-20 Most of this data concerns health effects of industrial exposure to cadwium,
-24
While interesting, it should have little impact on standard fermulation because

it is an inappropriate route of exposure (inhalation vs oral).

-2 -
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Reproductive effects, [ am somewhat familiar with this area of literature
and, without effort, there were at least four pertinent articles concerning
cadmium's effect on reproduction that were not cited or discussed.

Lee and Dixon, 187:641-652, J. Pharm, & Exp. Therap. 1973

Chiquoine, 149:23-36, Anat. Rec. 1964

Chiquoine, 10:2€3-205, J. Reprod. [r-t. 1965

Allanson, 24:452-462, J. Encocrinol. 1967

A paragraph is accorded the Friedman and Staub (1976) in vivo wutagenic
assay. The results are expleined away "due to cadmium's ability to impair
testicular blood supply". However, if one reads this paper, one finds in
addition to the 10mg/kg acute exposures which are discussed in this document,
Friedmnan also treated animals at 1 mg/hg for four weeks which is not mentioned
in this document. Although I do not believe this discrepancy should have any
~ignificant inpact on the proposed standard, it does indicate that the document
should be thoroughly revised to insure that all information from a cited reference

is used and evaluated properly.

From the data presented, | feel the concluding statement of the document
is appropriate. "From this analysis it appccrs that a water criterior neceds to
be no more stringent than the existing Primary Drinking Water Standard (10 =.g/1)

to provide ample protection for human health.
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'
A review of proposed ambient water
quality criteria for carbon tetrachloride

Recommendation: A weak supporting data base leaves the exact freshwater
criterion open to debate. Data for marine life are significantly less complete
and the methods utilized in developing the criterion are neither scientifically
nor statistically defensible.

Alan W. Maki, Ph.D.
Environmental Safety Department
The Procter & Gamble Co.
Cincinnati, OH 45217
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A Review of Proposed Ambient Water
Quality Criteria for Carbon Tetrachloride

Freshwater and Marine Aquatic Life

The eriterion to protect freshwater aquatic life for carbon tetrachloride was
derived using procedures other than the recommended guidelines. The criterion
is established as 620 ug/l for a 24~hour average and the concentration should
never exceed 1400 ug/l at any time. The supporting data base leaves the exact
criterion open to debate.

Data for marinc life are significantly less complete and the methods utilized
in developing the eriterion are neither scientifically nor statistically

defensible.

Specific Comments

Freshwater specics data consist of one Daphnia and two bluegill static acute
tests, and a fathecad minnow embryo-larval assay. LC50 data for the two
bluegill tests vary from 27,300 ug/l to 125,000 ug/l for 96 hr. exposures
indicating that volatilization of the test material significantly affects
results. Although the unmcasured test concentration correction factor was used
for all test results, the extreme volatile nature of this compound
significantly detracts from the interpretation of these data. Additiorally,
employing geometric means based on one or two LC50 values in the formulation of
the criterion number can result in an error term approaching 200-300%.

A pinimum of toxicity data indicate that carbon tetrachloride is apparently not
as toxlc to marine life as freshwater life, however, the procedures outlined in
the criterion document for development of the Marine Final Acute Value are not
defensible. Averaging toxicity data for bromoform, methylene chloride and
chloroform to develop a correction factor to be applied to carbon tetrachloride
is a procedure unspecified in any of the guidelines and it can be argued that
the resultant criterion is in no way indicative of effects of carbon
tetrachloride. We caution that even structure: activity correlations have
their predictive limits.
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EVALUATION OF THE HEALTH EFFECTS SECTION
OF THE CRITERIA DOCUMENT FQR
AMBIENT WATER FOR

Carbontetrachloride

Conclusions: The methodology used for the derivation of the
health based criterion for carbontetrachloride .;ay not be
approprinte. The significant toxicological literature on
carbontetrachloride is well reviewed.

Prepared by:

Rolf Hartung, Ph.D.

Professor of Environmental Toxicology
The University of Michigan

Ann Arbor, MI 48109

May 10, 1979




General Commenté:

The criterion document is very well written and represents
an excellent review of carbontetrachloride (CClq) toxicity.
However, the criterion developed on the basis of animal models
and an extrapolation model for carcinogenic risk may not be ’

appropriate.

Specific Comments:

Page C-5, Second Paragraph. The units describing the

application rate of CCl, (80 mg/l) do not make any sense.
4

Pages C-64 to C=67. If one evaluates the proposed criteria

in light of occupational exposures at the TLV level of 10 mg/mB,
the following apparent paradox occurs.

Exposure at TLV:

10 mg/m> (TLV) x 10m° :

week) x 0.75 (assumed efficiency of absorption) = 53.6 mg/day

(inhaled air/8 hr) x 2 (work week/total

or 53,600 ug/day.
Exposure at extrapolated risk of 107°;
2-6 ug/l (21 + 69 (BCF) x 0.0187) = 8.55 ug/day
Risk/dose = 107°/8.55 = 1.77 x 107 °

Extrapolated risk at a rate of intake equivalent to the TLV
for a life time:

P=1-exp (-1.17 x 1078

x 53,600) = 0.061

Thus, about 6% of all people exposed for long periods to CCl4
at the TLV are extrapolated to develop cancer within their life
time. Such an increase might or might not be readily detected

by ordinary epidemiological methods. However, many people have
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been exposed for long periods to ccl, at concentrations even

higher than the present TLV. Also, all experimental data

indicate that CCl, produces malignant tumors almost exclusively

4
in the liver in all species and strains in which it has been
found to be carcinogenic. However, the incidence of primary
liver cancer in man is very low, even in most industrially-
exposed populations. Conseguently, one must conclude that an
anomaly exists in either the animal model or the extrapolation
model. The process selected to establish criteria for compounds

found to be carcinogenic in animal models may not be directly

applicable to CC14-
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AN EVALUATION OF THE
PROPOSED AQUATIC LIFLE CRITERION ON

CHLORDANE

The document presents criteria that arc derived from a rela-
tively large data base for aquatic organisms, A major criticism
concerns the applicability of using the YDA limit for chlordane in
animal feeda to calculate the RLTC for both fresh and saltwater life.
The final values for the 24-hour average criteria are several orders
of magnitude below the reported acute and chronic values for fisb and
invertebrates. This i1nformation, in conjunction with the cited evi-
dence that a rapid turnover of certain chlordane 1somers occurs in
aguatic organisms, suggests that the reported RLTC values may be over-
protective. Until more work is reported concerning the Lioluplical
half-life and toxicity of chlordane isomers, the tipal Z4-hour average
criteria should be listed as tentative or amended to include final
chronic values,

Prepared by

Donald S, Cherry
204 Maywood Strect
Blacksburg, Virginia 24060

and
John Cairns, Jr.

501 Bishop Road
Blacksburg, Virginia 24060

May 1, 1979
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GENERAL COMMENTS

The key data used to establish the criterion to protect freshwater
aquatic life (0.024 ug/t chlordane as a 24-hour avoerage) is esti-
mated from the calculated Hesidue Limited Toxicant Concentration
(RLTC). This RLTC value is based upon a calculation of the FDA

limit for chlordane in animal feed and the bioconcentration factor

of invertebrate data which was lower than the Final Fish and Inverte-
brate Chronic Values. The FDA limit for chlordane in animal feced
applies to substances eaten by animals that may ultimately be con-

sumed by man,

The maximum concentration (0.36 wg/t) for the protection of {resh-
water aquatic life 1s based upon a calculated final acute toxicity
value for invertebrates taken from sceveral studics since vuluces

for fish were higher.

To protect saltwater aquatic life, the 24-hour averagce concentra-
tion of 00,0091 ug/t was estimated from the calculated RLTC tiaken

from only one {ish species and no invertcbrate data and should be
S0 stated, Limitations in the data base available should also bLe

mentioned,

The maximum concentration (0.18 ug/t) for protection of saltwatcer
aquatic life is represented by the final acute toxicity value which
is taken from sin species of invertebrates reported from four rot-
erences, Although a final acute toxicity value (3.2 wg/L) was
available for fish, the invertebrate value was lower ana used

instead.
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Specific Comments

p B-1, Paragraph 2
1) Some recent work has reported bioconcentration data
of chlordane for freshwater fish (see Roberts et al. 1977, Veith

et al. 1977, Moore et al. 1977),

p B-1, Paragraph 3

1) The implication that a chemical formulated as a
pesticide will not be harmful to aquatic plants is unjustified.

Moore et al. 1877 demonstrated that some algae (Ankistrodesmus

amalloides) have a4 maximum bioconcentration value which greatly
exceeds that of freshwater fish (5,500 vs 162, respectively).
Biggs et al., 1978 showed that 10 ug/% chlordane reduced algae

14C uptake per unit of chlorophyll a, There-

growth rate and
fore it cannot be stated that the effect of chlordane on aquatic

plants is '"not important".

p B~3, Paragraph 3, Line 2
1) The sentence should read; ... "showing 2.5 times

greater toxicity in 96 hour intermittent flow-through tests."”

A pulsed injection of chlordane should not be confused with a

continuous application, for lethal responses would be different,

p B-3, Paragraph 3, Lines 5-8
1) This sentence needs slight modification, such as:
"The adjustments for static conditions, unmeasured concentrations,

[ -
and a 24-hour instead of a 96-hour test were made, which resulted
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in an LC50 equal to 3 wg/t for freshwater fish." The calculations
from Naqvi and Ferguson 1970, which standardize the reported 24-hr
LC50, varied from 7.8-436 ppb but are not presented. These values

are quite important for an adequate formulation of the criteria.

p B-2, Paragraph 2

1) A recent article by Rao et al. 1975 may contribute
to the knowledge concerning the susceptibility of common carp
to chlordane, fhe 96-hr TLm of 2.9 ug/t for carp is much lower
than that of Ludemann and Neumann 1960. Unfortunately the jour-
nal (Anz. Schadlingskunde) was not readily available, so a

comparison of methods was not possible,

p B-4, Paragraph 2, Line 15

'""are among the less

1) The Guidelines say that bluegill
sensitive of the species acutely tested" to chlordane. However,
according to Katz 1961, they are more sensitive than chinook sal-
mon, coho salmon, rainbow trout, fathcad minnow, goldfish and
guppy. For reasons unknown, LC50 of 22 ug/ft for bluegill was

omitted from Table 1 as were the last three species mentioned

above. These data should be included.

p B-19, Plant Effects

1) There is a refcrence for aquatic plants, Biggs et
al, 1978, 1In this study, 10 ug/% adversely affected plant phy-
siology. The final plant value of 1,000 ug/2 may therefore be
too high, although the final criterion of 0,009] ugll\should pro-

vide adequate protection for aquatic plants.
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p B-6, Residues

1) Roberts et al., 1977, in a study not referenced in
the document, demonstrated that the tissue retention of chlordane
in fish is directly proportional to the adiposity of the fish.
However, it was also shown that transfer of pre-exposed fish to
insecticide-free water resulted in a rapid elimination of chlor-
dane, perhaps through the gills, feces or kidneys (Moore et al.
1977). This rapid turnover raises the possibility that an RLTC
of 0.024 ug/& may be overprotective. However, a radical reap-
praisal cannot be made until the toxicity of the different iso-
mers, which vary in biological half-life (Roberts et al, 1977),

is documented,

p B-14, Table 5

1) The 24-hour average concentration 1s the Final Chronic
Value of 0,024 pug/t. This number was based on Residue Limited
Toxicant Concentrations from Cardwell et al. 1977, 1I1f one inspects
Table 24 on page 67 of that study, it is difficult to understand
how all the concentration factors (CF) were derived. For example,
the CF factors for heptachlor were derived from the heptachlor
content per measured chlordane concentration in water, However,
in using the same approach for the remaining columns (chlordenes,
cis-chlordane, trans-chlordane, cis-nonachlor, and trans-nonachlor)

different CF values are obtained from those found in Table 24,

p B=-18., 1) The statement, "The LC50 value of 0.18 ug/%, which

is about two times lower than the lowest value in Table 2",

should be corrected in that Table 2 should be Table 8 (12-13th

[}
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lines of paragraph one).

2) On lines 13-14 of the same paragraph, thc statcment,
"Since there are data for only four specices", should be corrected

to read, "Since therc are data from four studies™ ...

p B=20., 1) A new paper recently published by Zitko 1978 demon-
strates bioconcentration in saltwater orgunisms; measured levels

for chlordane (ug/g in lipid tissue) were reported for several

Organisms:
Lobster 0.075-0.1
whitce Shurk Liver 2.6
Herring 0.03v-0,.114
Redfish 0.17Y
Atlantic Salmon 0.220

Several of these residucs could exceed the accepted limit for

chlordane in animal feed. However, the data are limited in that

these pumbers represent single determinations. It is inportant

to note that lobster residues were similar to levels mcasured in

commercial fish.

p B-29. 1) The volume number of the llenderson et al. 195Y ref-

erence in the Trans. Amer. Fish, Soc. should be volume BH.

p B=-30. 1) The Mehrle et al, 1974 reference is incorrect. Volume

2 of the Bull. Env, Contam. Toxicol. doc¢s not include a page num-

bered 513.
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p B-31. 1) The Naqvi and Ferguson 1970 reference is incorrect,

Volume 4 should be changed to volume 99.
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CRITERION FORMULATION

Guidelines for establishing a 24-hour average concentration (0.024
ug/1) for protecting freshwater aquatic life were based upon the
maximum permissible tissuc concentrations established by the FDA in

animal feed divided by the geometric mecan bioconcentration factor

for two invertebrate species (Daphnia mugna and Hyallela aztoen).

These RLTC data, which represented only one study, were one to two
orders of magnitude lower than fish and invertebrate tinal chronac
values, Although no data in Table 0 c¢ontradicted the conclusion
that 0.024 yi/¢ will adeoguately protect i1nvertebrates, the final
chronic value calculated for {ish (0.24 ug/2) was also lower than
any reported effect upon aquatic biota in the studies referenced und

may also prutect aqualic life,

The maximum concentration (0,3b up/e) not to be exceeded at any Lime
for the protection of freshwater aquatic life was lower for inverte-
brates than for fish. Data for ten fish species and five invertcbrate
species were available which represented several studies. This con-

centration appears to be reasonable from the data base present.

In developing the 24-hour average concentration of 0.0091 ug/t

for the protection of saltwater aquatic life, no RLTU or final
chroniec value information was available for invertebrates. The
bioconcentration factors comprising the RLTC were taken from
juvenile and adult fish of one species reported from three studics.

It is recommended that these limitations in the data base be




. i -8-

stated,

The recommendation that the maximum concentration (0,18 ug/t)
to protect saltwater aquatic life, as estimated from the final
acute toxicity value for invertebrates, is reasonable from the

data base of fish and invertebrate studies available,
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COHMEN%S ON THE PROPOSED HUMAN HEALTH CRITERION FOR

Chlordane and Heptachlor

by

John Doull, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSIOM: The ambient water quality criterion based on the NOEL-Safety
Factor approach (30 u/l) appears to me to be more appropriate for these agents

than the risk extrapolation values based on the questionable NCI mouse hepa-~

toma study.
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GENERAL COMMENTS:

The key issue in establishing a human health criterion for both chlordane
and heptachlor is the question of whether either or both of these pesticides
are potential human carcinogens. The NCI data which is reviewed in this docu-
ment demonstrates that both agents are capable of producing hepatomas in mice,
and the NAS expert pathology group convened to re-examine the pathology siides
and conclusions of the NCI agreed with this effect in mice. The NAS committee
concluded further, however, that neither of these agents produced liver tumors
in rat studies and this, toéether with questions about the predictability of
carcinogenesis assays in mice, raises doubts about the carcinogenicity of
chlordane-heptachlor in man. If these agents are not human carcinogens, then
the proposed standard is inappropriate and the human health criterion can be
established using the conventional safety factor approach (a criterion of 30
ug/! is calculated in this report using this NOEL-safety factor approach).
Even if chlordane and heptachlor are assumed to be potential human carcinogens,
there are still questions as to how the mouse data should be extrapolated to
estimate human risk. The approach wsed in this series of criterion documents
has been discussed elsewhere and need not be repeated here.

In view of the controversy concerning the potential carcinogenicity of
chlordane and heptachlor for man, it would seem to be preferable at present
to use the criteria based on the NOEL for setting the chiordane-heptachlor

ambient water quality criterion.
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AN EVALUATION OF TUE

PROPOSED AQUATLIC LIFE CRITEKION ON

CHLORINATED NAPHTHALENIS

Document is of greater value than the previous document because the
criterion was based on l-chloronaphthalene and not on mixtures as was the
original criterion. Major criticisms include the use of data not available for
peer review and high additive errors in estimating the final criterion valucs
because of using the "adjustment and sensitivity factors™ in deriving the
final numbers.Bucause the criterion are based on single data points without
confidence limits the criterion should be listed as tontative or not li-ted at
all.

prepared by
Arthur L. Buikema, Jr.
606 Alleghany
Blackshurg, Va. 24004
and
John Cairas, Jr.

501 Bishop Rd.
Blacvksburg, Va., 24000

May 10, 1979




AQUATIC CRITERION

For l-chloronaphthane, the criterion to protect freshwater aquatic
life, as derived using procedures other than the Guidelines, is
29 pg/l1 as a 24-hour average and the concentration should never
exceed 67 ug/l at any time.

For l-chloronaphthalene, the criterion to protect saltwater
aquatic life, as derived using the Guidelines, is 2.8 ug/l as a
24-hour average and the concentration shculd never exceed 6.4 ug/l

at any time.

GENERAL COMMENTS

EPA is requested to read three documents previously submitted
by the American Petroleum Institute (API) in response to the Water
Quaiity Criteria "adjustment factors'" published in the Tederal
Register (43(97):21506; 1978). These commenis from API are on the’
public record and they address the problems in trying to corrcct
an inadequate toxicity data base.

It is unfortunate that EPA uses data collected for an EPA contract
that was not available for peer review, Further, these data lack
credibility because they were not collected following published EPA
methodologies (i.e., static tests and concentration of toxicant was
unmeasured).

EPA should be commended for setting criteria for l-chloronaphthane
instead of for chlcorinated napthalenes in grneral. They appear to

have corrected their previous lack of adequate literature coverage.

SPECIFIC COMMENTS

Freshwater Organisms

p B-1, Introduction

The available LC50 and EC50 values for the bluegill, Daphnia,
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and algac are similar only after the animal data werc "adjusted." These

animal data were bbtained from experiments not using recommended EPA
procedures. Because of the gross errors with the "adjustment factor"
concept and data base, EPA should refrain from making conclusions from
"corrected'" data.

p B-1, Acute Toxicity

Acute toxicity data which were not available for peer review and
which had to be "adjusted" should not be used to set water quality
criteria for l-chloronaphthalene. The compounded error in predicting
the bluegill value is up to 128% while for the Daphnia datum it is up
to 295%.

How can you have geometric means of single numbers?

p B-2, Plant Effects

Again, we are given data that were not availuble for pecr review,
This is scientifically unjustificd. The use of a "lowest'" plant value
even though the two numbers presented in Table 3 aren't different is
not justified. Are the differences significant? Given the problems
in counting algae we would like to see confidence intervals for the
algal data.

What happened to the datum for yeast that was presented in the
earlier version? Just because the LC1l00 was 48.8 milligrams per

liter the datum shouldn't be ignored.

p B-2, Miscellaneous

Again, the data are from an EPA document not readily available

for peer review,




p B-3, Summary of Available Data

We agree that there are no data available for establishing freshwat::
criterion. To multiply the invertebrate acute datum (with up to 295%

error) by 0.44 increases the error of prediction by up to 340%.

p B-4

It is true no adverse effects of l-chloronaphthalene have been

reported - because they haven't been studied.

p B-4, Criterion

The 24 hr average value of 29 micrograms/l has an error in
prediction of up to 340%. If EPA persists in using "adjustment
factors,'" EPA should raise the precdicted 24 hr average value by the
error terms. More importantly, EPA should use predicted concentrations
with caution because empirically obtained data are lacking.

The maximum concentration has an error of prediction of up to
295%., If EPA persists in using '"adjusted" data, then they should
raise the predicted value accordingly. Reliance on data not available

for peer review is scientifically unjustified.

Saltwater Or;gnisms

p B-9, Introduction

EPA should be commended for admitting that data for commercial
mixtures are not useful in setting criterion.

Again, the toxicity data for fish, invertebrates, and algae
are said to be comparable but only after "adjustment." Given the errors
in prediction by using the "adjustment' value it is doubtful that the

numbers are comparable,
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p B-9, Acute Toxicity

Again, there are geometric means of single values. The error in
predicting the fish value is as high as 125%, while for the invertebratcs,

it may be as high as 737%.

p B-10, Chronic Toxicity

Again this study is not available for peer review, To set a
criterion based on these data is academically unsound.

Because comparable MATC values were not available for saltwater
fishes why did EPA persist in dividing the datum by 6.7 (See
Table 5: FR 43(97):21311), which was for freshwater [i~h.

The possible error in dividing by a 6.7 "adjustment lactor”

is up to 180%.

p B-10 Plant Effects

Again the reference is not available for peer review. 1If there
are no significant differences in the EC50 values, why was the lowest

value chosen?

p B-10, Miscellaneous

The data in Table 10 indicates that EPA has reviewed the
literature but if the criterion is for l-chloronaphthulene then are

these data necessary?

p B-11 and 12, Criterion

To set a criterion from one datum that is not available for
pcer review and that has been conducted using methods other thun those

recommendced by EPA is academicully questionable. The error in proedicting

-
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the 24 hr averange value is as high as 8047 and for the maximum con-
centration it is as high as 757%. 1If EPA persists in using ''adjustment

factors', then EPA should raise the final values accordingly.

SUMMARY
This document is of greater value than the previous document
because the criterion was based on l-chleronaphthalene and not on
mixtures, etc. as was the original criterion. However, major

¢riticisms of this document are:

a) reliance on toxicity data which were not available for peer

review and were not collected using published EPA methods.

b) high compounded errors in estimating final criterion values

because of the inadequate data base used to generate "adjustmen:

factors."

CONCLUSION
EPA should not persist in using ''adjustment factors' to correct
an inadequate data base. The errors in their calculations and data
base are scientifically incredulous and indefensible.
If EPA persists in using ”adjustment.factors” to correct an

inadequate data base, they should increase the final criterion values

by the compounded error terms. Further, EPA should support research

comparing predictions of final criterion values and empirically derived

data to determine if their "adjustment factors' are vaiid,




EVALUATION OF THE HEALTH EFFECTS SECTION
OF THE CRITERIA DOCUMENT
FOR AMBIENT WATER .
FOR

Chlorinsted Naphthalcnes

Conclusions: 7The basis for the criteria is very weak. The
bioconcentration factor was not appropriately derived. There
are insufficient data to establish nwnerical criteria.

Provared by:

Rolf Hartung, Ph.D.

Professor of Environmental Toxicology
The University of Michigan

Ann Arbor, MI 48109

May 10, 1979
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General Comments:

The section.on human health and mammalian toxicology clearly
summarizes most of the known toxicology of the chlorinated
naphthalenes. The paper appropriately attempts to establish
criteria for five different chlorinated naphthalenes rather
than to establish a categorical criterion. However, the basis
for the derivation of the proposed criteria is very weak. This
is especially true for the bioconcentration factor.

Ariother deficiency of the criterion document is the lack
of an evaluation of the contribution of impurities, such as
the dibenzofurans, to the observed toxicity of the chlorinated

napnthalenes.

Detailed Comments:

Page C-7. A bioconcentration factor‘of 4,800 for Halowax
1014 is most certainly too low by more than one order of
magnitude. The study in bkrown shrimp i1s inadecuate to derive
a meaningful bioconcentration factor.

Page C=-20. There is no indication how the threshold limit

values were derived and how thev relate to levels of chronic

exposure which have produced marginal effects and to levels

which have produced no effects.

Page C=22. As a result of the uncertainties associated
with the TLV's the acceptable daily intakes, which were cal-
culated using the Stockinger-Woodward model, must be considered

very tentative,
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Recause of the known deficiencies in the data

Page C-23.

for bioconcentration coefficients, it is not possible to derive

believable criteria that include £ish consumption. The criteria

given are probably too high, but it not possible to derive

more accurate criteria at the present time.
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AN EVALUATION OF THE PROPOSED
AQUATIC LIFE CRITERION ON CHLOROFORM

Conclusion

Due to the extreme lack of data for Chloroform in regards to
aquatic toxicity testing and the fact that the meager amount of data
did come from unpublished reports make it impossible to generate
acceptable criteria for fresh and saltwater organisms.

Prepared by

Albert C. Hendricks
Route 4, Box 1023
Christiansburg, Virginia 24073

and

John Cairns, Jr.
501 Bishop Road
Blacksburg, Virginia 24060

April 12, 1979




Summary Sheet
CHLOROFORM
EPA Criteria:
Freshwater - 500 pg/l as a 24-hour average and 1,200 ug/l as the
maximum concentration.
Saltwater - 620 ug/l as a 24-hour average and 1,400 ug/l as
maximum concentration.
Residues - Shown not be an environmental hazard to aquatic

life.

Conclusions:

Due to the extreme lack of data for Chloroform in regards to
aquatic toxicity testing and the fact that the meager amount of data
did not from unpublished reports makes it impossible to generate

acceptable criteria for fresh and saltwater organisms.
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General Comments
The key data used to establish the aquatic life criteria are from
unpublished EPA contracts. Until suéh data are published in the
open literature, the criteria as proposed lack credibility.

The '"fudge factors" utilized and the concept behind these

"fudge factors" are rather maddening. The numbers were derived from

a wide variety of tests utilizing a variety of test organisms and
compounds. It is simply unscientific to apply these factors to the
data presently available for chloroform.

The EPA in applying the '"95% factor'" often use a geometric mean
derived from only one value. Not only is it silly to say a mean has
been derived from one number, but statistically it is completed
unsound to rely on one number. Fortunately, the geometric mean and
the number are identifical.

The fact that the EPA is relying on one data point to arrive
at the Final Acute Value for both fresh and saltwater and the Final
Chronic Value for freshwater renders the data quite suspicious.

It is conceivable that a rather low number was generated at the
invertebrate tests and if more tests had been performed values similar
to the unadjusted LCS50 fish values may have been generated. Also,
it appears that the large numbers used to divide the geometric mean
of the adjusted values will insure that the invertebrate data will
always generate the Final Acute Value,.
Specific Comments

p. B-1. (1) The fact that the chloroform levels in all the tests

wvere not determined reduces the credibility of the

tests a great deal,

The work by Bentley, et al. (1975) is not available

and cannot be properly evaluated. This is true, also,
for the EPA (1978) work.
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Fish Invertebrate Acute Value should read Final Invertebrate
Acute Value,

I find it ludicrous that EPA is attempting to formulate
a criterion for chloroform in saltwater from one
unpublished data point.

Criterion Formulation

Due to the extreme lack of data for chloroform in regards to

aquatlic toxicity testing and the fact that the meager amount of data

did come from unpublished reports makes it impossible to generate

acceptable criteria for fresh and saltwater organisms.
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EVALUATION OF THE HEATTH EFFECTS ENCTION OF
THE CRITERIA DOCUMENT FOR
AMBIENT WATER FOR

Chloroform

Conclusions: The metl.odology used for the derivation of the
health based criterion appears to be inappropriate for chloroform,
The sign.ificant toxicological literature on chloroform iz
adequately reviewved.

Prepared by:

Rolf Hartung, Ph.D.

Professor of Environmental Toxicoloaqy
The tniversity of Michigan

Ann Arpor, M1 48109

May 10, 1979
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General Comments:

The criteria document on chloroform constitutes an appro-
priate summary of the known toxicological information. The
methodology used for the derivation of the health based
criterion may be inappropriate for the reasons noted under

Specific Comments.

Specific Comments:

Page C=-6. The calculation of the hypothetical levels of
chloroform in beef cannot be supported because it involves too
many assumptions. The calculation violates many principles of
pharmacokinetics, especially in ignoring excretion and compost
mentalization into lipids.

Page C-23, First Complete Paragraph. This is a very signi-

ficant statement. But it is presented without data on the .
incidence of congenital abnormalities or the identity of the
anaesthetic vapors involved.

Pages C-42 to C-44. The total daily exposure for a risk

of 1072 is 2.1 ug/1(21 + 14(BCF) x 0.0187) = 4.75 ug. There-

fore, the risk/dose is 2.11 x 1076.

At the current TLV of 9.8 mg/m3, the adjusted daily exposure

is 9.8 mg/m3 x lOm3 x 0.75 x % = 52.5 mg or 52,500 ug/day.

According to the risk estimate provided based on the criteria
document, the single-hit model applied to life-time exposures
eguivalent to the TLV would result in a risk of cancer of

P=1-exp (-52,500 x 2.11 x 1078) = 0.10

or a 10% chance of cancer due to TLV level exposures. It should
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be considered that the TLV has been dropped to 9.8 mg/m3 only

recently, and that many people have had higher exposures than
this. However, there is no evidence that chloroform has resulted
in a 10% incidence of cancer in occupationally-exposed people.’
Consequently a discrepancy exists in the relationships between
the animal model, the extrapolation model, and the human
experience. The overall approach for setting criteria for
substances found to be carcinogenic in animal tests may not be
applicable to chloroform in the exact form that has been pro-

posed by the EPA.




AN EVALUATION OF THE
PROPOSED AQUATIC LIFE CRITLRIOL

2=-CHLORO PHEINOL

aquatic life the criterion shozld b2 ag:2

not taste. rrom the data pres=nied a value

is determirned to be the number that should not
in a 24 hour period. A final chronic value needs

be darived in order to finish the criteria,

Prepared by

W. B. Neely

Environmental Sciences Rssearch
The Dow Chemical Company
Midland, MI 48640
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) GENERAL COMMENTS

Tha criteria state 60 ug/L as a 24 hour average for protection

cf frashwater aguatic life. This is misleacd.ng as the number

it )

is pased on fish taste, hence, has little or no bearinc on
tomicity., If %taste is to be used as a limiting number, then

i« shkould be so stated in the criteria,.

[&])
il

3asing tha excursion number that should net =

th

excsaed2s at any

. th

]

time on invertebrate data is overprotective, Wit rapid

generation time of fresnwater invertebrates 1t Is inconcaivable
that a brief excursion from the ambient level will significantly

alter the guality of water.

4 mor= cefensible exXcursion number would be eithar: 1) th= {inal
fish acute value of 1800 wg/L, or 2) an invertebrates number
that is designed with a safety value of 10-13% of the population

rather than 95%.
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COMMENTS ON THE PROPOSED HUMAN HEALTH CRITERION FOR

2-Chlorophenol

by

John Doull, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: Organoleptic effects are not toxic effects, and thus are in-
appropriate as a basis for human health criterion setting. |If the toxicity
data for this agent is inadequate to establish an ambient water quality
criterion for 2-chlorophenol, it should be so stated. Organoleptic effects
are appropriate for establishing regulatory criteria but should not be used

to establish human health-related criteria based on presumed toxic effects,




GENERAL COMMENTS:

The human health criterion for 2-chloro phenol is stated to be based
on the organoleptic properties of this agent because of the lack of toxicity
data in animals or humans. Organoleptic effects do not constitute toxic
effects and in my opinion do not provide a sound basis for establishing human
health standards.

There is fairly complete data on the acute toxicity of 2-chloro phenol

human

and there is, in addition, information on the effects of/exposure to this
agent as the result of spills, etc. Thus, the statement on page C-20 that,
"There arg no reports of human or domestic animal toxicoses from accidental or
intentional exposure to 2-chlorophenol.'" is incorrect. The paper by Baker
et al. in the Archives of Environmental Health (March, 1978, pg. 84 to 94)

refers to human health effects of a phenol spill in which other phenol deriva-

tives were present and & similar situation has occurred in Sturgeon, Missouri, =

a few months ago (documented in the files of the Regional EPA office in Kansas

City, Mo.). The references in the Deichman papers listed in the criterion
document also contain some human exposure data. It appears that the authors

of this criterion document were focusing on papers dealing with industrial
exposure to 2-chloro phenol and thus did not look to the poison control or
accidental spill reports in the medical literature as a source of toxicity data
for 2-chloro phenol in man. Poison control reports usually are not very satis-
factory for establishing toxicity standards in the absence of supportive animal
toxicity studies, but in this case it is possible to make some fairly firm
predictions on the basis of the documented structural-activity correlations
within the phenol derivatives. Such predictions would be more meaningful than
predictions based on subjective criteria such as odor and taste which have no
clear relationship to injury, tissue damage or adverse effects onm human health.

If the animal toxicity data and the human exposure information are inadeguate,
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an appropriate recomm?ndation would be to obtain additional toxicity information
before attempting to establish such criteria.
SPECIFIC COMMENTS:

Page C-1. Reference to potential industrial exposure does not indicate
the route,.

Page C-14. Suggests that inhalation exposure is not a general population
threat, Inhalation exposure is a major factor in most spill situations since
dermal exposure is well documented and generally protected against., In the
Sturgeon, Missouri, situation, for example, only one of the workers involved
in ¢cleaning up the contaminated track area exhibited dermal effects, but all
of these workers plus the 800 people living in the town inhaled the fumes from
the spill for a period of several weeks.

The document suggests that chloracne could occur as a result of exposure
but there is no documentation for this and such an effect has not been reported,
to my knowledge. The proposed criterion for human health is over two orders
of magnitude below that proposed for aquatic life. The data referenced in this
report does not support this magnitude of sensitivity for aquatic life when
compared to mammals. There is a lack of consistency in the recommendations
for the phenol derivatives included in this series of ambient water quality
criteria documents., |t would seem to be Bore app;opriate to consider all of
these agents as a group in view of their metabolic and toxicologic similarities

and to make general recommendations for the group.
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EVALUATION OF THE
PROPOSED AQUATIC LIFE CRITERIA ON DICHLOROBLMNZIENES

Conclusion: The alternative procedures {44 FR March 13, 1979;
Appendix B-1l) used to establish water cuality
criteria for dichlorobenzenes have not been
adequately verified. Conseguently, criteria
based on these procedure are not scientiiically
defensible.

Prepared by:
Carl F. Muska

E. I. du Pont de Nemours and Company
Haskell Laboratory for Toxicology
and Industrial Medicine
Newark, Delaware 19711

May 23, 1979
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General Comments.

Due to the general lack of aquatic toxicity data for dichloro-
benzenes, EPA has relied heavily on the alternative procedures |
(44 FR Marcn 13, 1979; Appendix B-l) for estimating water guality
criteria for this group of compounds. The assumptions used to
justify these alternative procedures have not been aceguately
verified. 7The practice of extrapolating toxicity cdata for one
compound (in this case 1l,2-dichlorobenzene) to structurally
similar compounds (l,3-and l,4-dichlorobenzene) 1s a guestion-

aple validity andé should not be consicered as a

substitute for actual test data.

Soecific Ccmments

Page B-1

When generalizations are made concerning tne toxicity of
a compound, the type of toxicity should be specifiec (i.e.,
acute, chronic). For example, comparable data for the bluegill,

Daohnia macra and Selenastrum capricornuium sSuggest no

appreciable differences in the acute toxicity of 1,2-, 1,3 and
l,4-dichlorobenzene. Chreonic toxicity cdata are available Ifor
only 1l,2-dichlorobenzene. Similarly, the data in Table 1
indicate that the position of chlorine atoms on the benzeno
ring does not appreciably influence the acute toxicity of
dichlorobenzenes. The influence of chlorine atom position on

the chronic toxicity of dichlorobenzenes has not been studiec.
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Page B=-2

The document refers to the chlorinated benzene criterion
document for details concerning thé relationship bhetween degree
of chlorination and acute toxicity. This document was not
available for review.

The adjusted 48-hour EC30 (Daphnia magna) for 1,3-dichloro-

benzene (23,800 nug/l) is more than an order of magnitude
greater than the adjusted 48-hour EC50 for l,2-dichlorobenzene

(2,070 wg/l). Yet, in the Introducticn section (p. B-~1l), the

document states that the data suggest ... "no apprecoablc
differences in the toxicity of 1,2-, 1,3~ and l,4~cdichlorobenzene.”
Order of magnitude differences in acute toxlcity are generally

considered "appreciable."

Page B-6

The data used to formulate crateria are frem an unpublished
EPA source (U.S. EPA, 1978).

The Final Acute Values are based on data for only two

-

- -
sie3 13

aguatic species =~ bluegill sunfish and Daghnia maznaa,
an extremely limited data base; toxicity data on more species
are needed.

The data used to derive the sensitivity factors f{or f.sh

(3.9) and invertebrates (21) should be carefully revaluated

to determine whether the difference between these factors
actually reflects a greater range 1n sensitivities to toxic
materials for invertebrates as compared to fish or is a function
of the methods used in the Guidelines for calculating the

sensitivity factors.
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Page B-8

No Final Chronic Value for either 1,3~ or l,4-cdichlorobenzene
is derived using the Guidelines because no chronic toxicity data
are avarlable. The rationale used by EPA for estimating Final
Chronic Values for these compounds is as follows: since the
experimentally determired Final Fish Chronic Value Zfor 1,2-

dichlorobenzene (150 wg/l) is greater than .4s times the Final

Acute Value, the 24-hour average criteria can be estimated for

other .dichlorobenzenes by multiplying 0.44 times the Final Acute
vValue. This procedure (44 FR March 13, 1979; p. 13973, 2.7A.)
implicitly assumes that because l,2-dichlorobenzene is
structurally similar to 1,3-and l,4-dichlorobenzene 1t can be
expected that 0.44 times the Final Acute Value will be less tnan
a Final Chronic Value based on actual test datz. There 1s nc
basis for this assumption. Criteria should not De

formulated until appropriate chronic toxicity data are

available,.

Page B-20

No chronic toxicity data with saltwater species are
available; yet, 24-hour average criteria are estimatad vased
on alternative procedures (44 FR March 13, 1979; Apperncix 3B-1).
The assumptions used to develop these alternate procecures

have not been adequately studied.
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AN EVALUATION OF THt
EPA AMBIENT WATER QUAL.TY

CRITERIA DOCUMENT OX

DICHLORUBENZENES

COLCLUSICN: The criteria established for dichlorobenzene
is too low and is not defensible based upon the paucity of

experimental toxicity evidence cited.

Prepared by:

Dr. Richard A, Carchman

and
Dr. Joseph F. Borzelleca
Division of Toxicolugy
Nenartment of Pharmacoloyy
Medical College nf Virginia
Richmond, Virginia 5298

23 April 1079




General Comments

The present criteria document contains @ very conprehensive (i.e. in
terms of the published literature), although superficiai, review of thc specific
literaturc on dichlorobenzenes. It is difficult to evaluate the usefulness und
validity of many of the studies reported since the infurmaiion presented is
inadequate. For example, details of the experimental protocols (i.e. duse of
DCB, duration, number of animals, route of adwinistration, ctc.) are often lack-
1ng. qu data on carciﬁogenicity and mutagenicity is particularly note.crthy in
this regard. The potentiul carcinogenicity or mutagenicity of DCC is significant
since it nay he converted to reactive intermediates. However, the data are
lacking. The tests systems reported were inappropriate (compared with the
current standard testing procedures), uncontrolled, and the doses used very high

(greater than those used in the acute and chronic animal studies reporied).

The ¢riteria value presented is low, and probably not defensible due to the
paucity of experimental details on the acute toxicity of DCk, and the luck of
well-controlled chronic toxicity tests. It is important to note that the
authors of this document conclude that “there is not sufficient evidence from
human or animal tests to qualitatively suggest that OCBs are carcinogenic or

e

mutdagenic in manmals,”

A major potential health concern might be the interaction of the DODL with
other exogenous and endogenous compounds, since DCBs can induce HF0 (miod

function uxidases) in the Tiver, This could be a tactor an setting the criteria

values.
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A major concern with most of the studies reported is that very high doses
were required to produce toxic effects. Lxpected exposure levels were lower

by orders of magnitude.

Although more nighly halogenated benzenes hove heen shown Lo be persistent

in the enviromuent, the data suggesls that this s unlihely walh DCBs .
Table 2 is difficult to comprehend without sore detail,

T date included on aiv contamination 1o vanimal.  CLhor pestrorde, appeur

Lo be a much yreater probles than DCCs .,

There is @ paucily of experimental details. Lvaluations cannot be made,

The doses used in Lhese studies were very large.

N

A potential concern with DCBs is their lipid solubility and persistence in
the body (cumulative toxicity). Concern is lessened since these compounds are

metabolized extensively.

The animals were intubated with 1,2-DCB dissolved in water. 1t hes been

previously reported that these compounds are highly lipid soluble. The water

solubility data arc questionable.

As the authors indicate, no datu dre veported, just suppoesition.  Howsver,
the fact that unmetabolized UCBs may tarm active nucleophiiic arene oxide
intermediates warrants further investigation, pacticulariy sinee 1L s these

compounds that would be ynvolved in carcinogenicily and ptagenioity.

The nunber of reported cases of DCB poisoning is very small (22) and these

were mostly occupationally related. The toxicities resulted from acute and

.2 -
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£-32
-33

C-38
=61

C-39

C-42

C-45

[-h?
-58

€-5

chronic exposures to very high levels of DCBs. The intoxicated individuals

were exposed to other substances,
The details on drug metabolism presented are not relevant.

The discrepancy between Hollingsworth's and Varsharskaya's data is sigmi-

ticant. Since the route of cxposure in the latter study is not mentiurcd, an

evaiuation cannot b made.

The rclevance of u$ing subcutancous or i.m. indeciions of UCBs tu evaluate
their health hazard i not clear, since the primer, routes of C4posure to these

compounds arce innalation anc oral.

A potential toxic effect of these compounds 15 in their interaction with

other compounds. This needs more cvaluation.

The avarlable relevant data on teratology, carcinogenicity, and mutagenicity
is minimal and a formultion of a criteria value Lescd on the date presented would
be Yimited. No information is available on teratology, and no bLiochenicel
studies on mulagencsis have been conducted. Chromosorial aberratiens wore ounly
reported at very high doses of the chemicals and many of the stucies appear to

have been done quite ¢rudely without regard to established scientific protucol,

1,2-0C8 was not found to be mutagenic in the Ames assay (Salmonclle
typhimurium). This is not conclusive evidence (see recent review by F. Jdacous,
J. Environ. Path, & Tox, z:1205-1215, 1979). These compounds, in the appo-
priate congontratyon and duration of exposure way be nutagens . buribermore,
sowe false negatives have been reported in the Ames test. The tests reported
here did not include a drua metabolizing or activating system, ond since L 1y

the reactive oxide intermediates of DCBs that are suspect of curcinananic and

-3 -
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mutagenic activity, you would not Caject these wimounds to be posilive.

€-54 The tests for carcinogenicity are also lacring. The skin test i3 not an

appropriate test for either the tumor-producing or tumor-proncting activity of

potential carcinogens.

AMthough the studies suggest that there in a petential for carcinogenicity,
a nore rigorous evaluation of the activity of the DCBs using established test-
ing protocols is essential in order to evaiuate these compounds properily end

pslebldsh an appropriate criteria.
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AN EVALUATION OF THE
PROPOSED AQUATIC LIFE CRITERION ON

DICHLOROETHYLENES

Zorclusion

The only numbers that can be developed using the guidelines
2 the maxinmum concentrations. Chronic numbers need to be

evaloped using the procedure outlined by the Agency.

Prepared by

W. B. Neely
Environmental Sciences Research

The Dow Chemical Company
Midland, MI 48640

June 1, 197%




1,1 Dichloroethvlene

The final acute value based on two experiments using Daphnia

ragna must be suspect until the differences between the experi-
it
mants are resolved. As a general comment it is difficult to

accept Daphnia magna as a representative of the total inverte-

brate population and using the safety factor of 21 to account
Zor species variation. At best the final value as listzd in
+rne criteria should have a confidence interval of about 5, 1.e.,

the 1200 could just as well be 7200.

Much more confidence can be placed on the £f£inal acutz value of

16,000 ug/L.

As the guidelines indicate, no final chronic value can be
estimated until the experiment is conducted, We do not agree
that the factor 0.44 should be used until this factor is sub-

stantiated by further analysis.

In the case of the saltwater organisms the only value that has
any degree of confidence is the 37,000 vg/L for £fish. Acain,
if the invertebrate data on mysid shrimp is used then the

associated criteria should indicate the high degrse of uncertainty.




1,2 Dichloroethylene

Ls we indicated in our general comments, we do not believe

tnat the alternate guidelines as expressed in Appendix B-l

of <he March 15 Federal Register should be used. Accordingly,
the only value that can be accepted is a final fresnwater acute

value of 15,000 ug/L.

Our recommended criteria would be as follows.

1,1 pichloroethylene - The criterion to protect freshwater

aquatic life should not exceed 16,000 ug/L in any 24 hour period.
The ambient level will be established at a later date. For salt-
water species the concentration should not exceed 37,000 ug/kL

in any 24 hour period.

1,2 Dichloroethylene - The criterion to protect freshwater

species is a concentration of 19,000 wg/L in any 24 hour period.
For saltwater species a value cannot be derived at the present

time,

CMA 049627




EVALUATION OF THE HEALTH LCFFECTS SECTION
OF THE CRITERIA DOCUMENT
FOR AMBIENT WATER
FOR

DICHLOROETHYLENES

Conclusions: The evidence regarding the curcinogenicity of
1,1-dichloroethylene is overstated. The methodology uscd to
derive the health based criterion is probably inappropriate.
The significant literature on the toxicology of these compounds
is adequately reviewed.

Prepared by:
Rolf Hartung, Ph.D.
Professor of Environmental Toxicology
The University of Michigan
Ann Arbor, MI 48109

May 14, 1979
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g_weral Commentst

The criteria document on the dichlorcethylenes cites
most of the significant information on the toxicology of
these three compounds. However, the evidence regarding the
carcinogenicity data of 1,l-dichloroethylene seems to be
overstated. The evidence for the carcinogenicity of this
compound is qualitatively similar to that of selenium which
was considered to be non-carcinogenic. The methodology used
for the derivation of the health based criterion may be in-
appropriate for 1l,l-dichloroethylene for the reasons roted

under Specific Comments.

Specific Comments:

Pages C-19 to C-21: How were the p-values for Tables 13
and 14 derived? The inciuacnce rates for tumors do not demon-
strate a sizeable change from control values and their signi=-
ficance should be evaluated with the Fischer Exact Test.
Thus, the p-value for the incidence of mammary adenocarcino-
mas at a concentration of 4Omg/m3 is lirted as p=0.068, whilc
by the Fischer Exact Test this value should be p=0.32.

It is doubtful whether a substance should be called
a carcinogen for the purpose of setting water quality criteria,
1f the only positive tests can be found in inhalation studies
and the positive results are confined to mice. 1In addition,
the kidney adenocarcinomas, which form the basis of the pro-

posed criterion, are only found in male mice and not to any




significant extent in female mice. The incidence of mammary
tumors in rats does not show a convincing dose response rela-

tionship (figure 14), and hamsters failed to produce any

tumors in an inhalation studf (Maltoni, 1977). Rats did not

develop a significant incidence o tumors when 1l,l-dichloro-
ethylene was administered in the drinking water(Rampy et al.
1977). In addition ott et al.(1976) did not find any abnor-
malities associated with exposures of 9 to 280 mg/m3 in a
population of 138 workers.

1f one calculates the absorbed dose of 1,l-dichloro-
ethylene at the TLV averaged over a weex (see page C-24),
then a worker should absorb approximately 114 mg, or 114,000
ug per day. According to the proposed criterion the risk
per dosc is 107°/2.77 = 3.61 x 10"°. Therefore the estimated
risk to humans exposed to the TLV level according to the
single hit model can be calculated as

p= l-exp(-114,000 x 3.61 x 10~%) = 0.337.
Considering that some of the exposures reported by Ott even
exceeded the present TLV, it is astonishing that he did not
find any excess cancers. It appears likely that the combina-
tion of animal models used, and the single hit extrapolation

model have produced a risk estimate tlat is excessive.




AN ZVALUATION OF THD

ey

- PROPOSED AQUATIC LIFE CRITILRION QU

2,4-DICHLORQOPHENOL

Thy wvoteztion of aguatic life the criteria should Le bas=d on

“oMicrty anéd not taste,

Prepared by

W, B, Neely

Environmental Sciences Research
The Dow Chemical Company
Migland, MI 48640

June 1, 1979
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and Otnmer is not an appropriate relerenCe source Ior key
za. Whznever possible primary re=fz2rences should be used.
Tor example, using Kirk and Othmer's encyclopadia to establish
trhat 2,4-Dichlorophenol is a metabolic intermediate lacks ths

cradibrlity that citing the original reference would hava. In

h

+nis same context the reference for the octanol/wat=r partition

coefficient should be given.

The introduction admits that there is little cdata on 2,4-DCP
levels in eitrher effluents or natural waters. In addition, °
it is also aémitted that there is a paucity of information on
acuatic toxicity. 1In spite of these admissions the conclusion
is drawn (p. A=4) that 2,4-DCP represents a potential threat

+to aquatic and terrestrial life, including man. While it may

be a "potential threat" (in those cases of arn iracdvertent loss)

there certainly is not a threat under the pressant or past usa

condicions.




CRITERION FORJIULATION (p B-3)

IZ tainting is to be used for setting a 24 hour average number,
«+-2n it should be so stated in the cratericn statement. Other-
@ tha value could be misreprasented as having some basis for

toxicity which it does not have,

I- is our conclusion that a chronic velus n@zds to be =2stablished

L]

b+ the Guidelines to be used as the 24 hour , The excur-

sion as we have said before (see comments on 2-chlorophenol)

snould be based on either the final fish acute valus (700 wg/L)

ox» an invertebrata value designed to protect 10-15% of the popu-~

lation. .




EVALUATION OF TLC HEALTH EFFLECTE SECTION
OF THE CRITExIA DOCUMENT
FOR AMBIENT WATER
FOR

2,4 Dichlorophenol

Conclusions: The criterion is appropriately formulated. Thoe
document contains some misinterpretations, but otherwisce adoquately
reviews the significant toxicological literature.

Prepared by:

Rolf Hartung, Ph.D.

Professor of Fnvironmental Toxicology
The University of Michigan

Ann Arbor, MI 48109

May 10, 1979
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General Comments:

With the exception of some of the data noted below, the
criterion document for health effects of 2,4~dichlorophenol is
well-written and takes appropriate notice of the experimental
results that are currently known. It should be noted that
this criterion for human health is based on the prevention of
taste and odeor problems from 2,4-DCP and that the criterion for
the direct pr&tection of human health lies significantly above

the taste and odor threshold.

Detailed Comments:

Pages C-1 to C-3. The dilution of a 2,4-DCP effluent in

water containing 100,000 mg/liter total solids to a fresh water
total solids concentraticn of 1,000 mg/liter constitutes only

a 100«fold dilution. It is assumed that this worst case dis-

charge after only 100-fold minimal dilution will serve as a

source for drinking water and that it would be treated in a
fashion that would not permit the removal of any 2,4~DCP. These
assumptions are highly unrealistic and it is dubious that this
example can stand even as a worst case exposure level.

Page C-11. 0.51 ug per g of kidney were found in cattle
that were fed 300 ug of 2,4-D per g of feed, which corresponds
to approximately 9 mg of 2,4-D per kg of body weight. A con-
centration of 300 ug of 2,4-D per kg of feed cannot be considered

to be realistic in a field exposure.
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Page C-14. The consumpt.ion of chicken liver and cattle
kidney by man would result in aprroximately equivalent exposures
to 2,4-DCP only if those cattle had been fed relatively high
concentrations of 2,4-D and the chickens had been fed high
concentrations of Nemacide. Whether the concentrations of
these chemicals fed to chicken and cattle have any relation to
normal environmental exposures is very questionable.

Pages C-14 to C-15. The worst case estimates regarding

the intake cof 2,4-DCP from contaminated meat and water must
be quéstioned. It is unlikely that a human could consume
0.5 kg of kidney daily. The applicability of the estimate
for 2,4-DCP levels in water has been guestioned previously.
It must therefore be concluded that the worst case estimate
of consumption of 4 ug of 2,4-DCP per kg of body weight per
day represents an over-estimate, even for a worst case.
Pace C-17. The calculated bioconcentration coefficient
includes so many assumptions that it must be considered to very

tentative at best.

Pages C~16 to C-17. The available data do not permit

an estimation of the ingested 2,4-DCP. No marketbasket

surveys for 2,4-DCP are available and any estimates based on

laboratory studies involving precursors for 2,4-DCP can provide

only the most general indications of even a worst case incidence.
Table 7 should appear immediately after page C-26.

Pages C=-25 to €-28. The promoter study by Boutwell and

Bosch (1959) is clearly not designed as a carcinogenicity study.
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L

.The protocol is not remotely related to the ingestion of
2,4-DCP and the degree of emphasis given to this study is
totally inappropriate. The study is not even applicable to
the evaluation of the hazard of a dermal or respiratory
exposure to 2,4-DCP.

Page C-28. While it is appropriate to cite the studies
on taste and odor by Burtschell and by Hoak, it should also
be pointed out that the protocols for the determination of
taste}and odor thresholds are very poorly described in both
studies, even though it is well known that the determination
of the thresholds is highly dependent upon the exact protocel.
Regretably these poor descriptions of protocol are shared by
most other publications dealing with taste and odor thres-
holds. Conseguently, the certainties attached to taste and
odor thresholds are relatively poor. In.addition, it not often
clear whether a taste and odor threshold fefers to an unaccept-
able taste or odor which might affect the consumption of water.,

Pages C-30 to C-33. The criterion for 2,4~DCP is appro-

priately formulated.
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EVALUATION OF THE
PROPOSED AQUATIC LIFE CRITERIA ON 2,4-DIMETHYLPHENOL

Conclusion: Freshwater criteria for both maximum and 24-hour
average concentrations are based on one static
acute test. Basing national water guality
criteria on such a limited data base is not
scientifically defensible.

Prepared by:
Carl F. Muska

E. I. du Pont de Nemours and Company
Haskell Laboratary for Toxicology
and Industrial Medicine
Newark, Delaware 19711

May 23, 1979
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General Comments:

Proposed ambient water qualityvcriteria for 2,4-~dimethylnhenol
for the protection of aguatic life are based on data from two
unpublished studies. The data base includes only three acute and
one chronic test. Water guality criteria for 2,4-dimethylphenol
should not be derived until more data are available.

The 24-hour average criterion is calculated by multiplying
the Final Invertebrate Acute Value by a 0.44 sensitivity factor.
The Final Invertebrate Acute Value is based on only one static

acute test with Daphnia magna. The 48~hour LC30 is corrected by

an "adjustment factor" (unmeasured to measured concentrations)

and a "sensitivity factor." The end result is a proposed naticnal
water quality criterion based on one acute invertebrate toxicity.test
to which one "adjustment factor" and two "sensitivity factors"

are applied. These mathematical procedures are used in preference

to empirically derived chronic toxicity data on fish. Because of

the mathematical manipulations used to derive the criteria for

2,4~-DMP, the results must be regarded as unacceptable until additional

aguatic toxicity data are available and until the Guidelines

(44 FR March 15, 1979; Appendix B) have been thoroughly evaluated.

Specific Comments:

Page a-1
The document states that ... "its [2,4-dimethylphenol]

toxicity to aquatic life, and its carcinogenic effect in mammals

clearly indicate the potential hazard of 2,4-DMP to aguatic and




Page A-l (Continued)

terrestrial life." This statement implies that 2,4-DMP is
carcinogenic; however, on page C-35 of the document, a report

by the Carcinogen Assessment Group concludes that ... "the

data in Boutwell and Bosch regarding possible carcinogenic
effects (via initiation) of 2,4-dimethylvhenol are inconclusive."
An apparent contradiction exists in the document concerning

the carcinogenic effects of 2,4-DMP.

Page B-1
The FTinal Fish Acute Value (2,200 ug/l) is based on the

geometric mean of only two LC50 values, both of which are from
unpublisﬁed sources (Phipps, et al., manuscript:; U.S. EPa, 1978).
The manuscript by Phipps is not readily available and therefore
could no% be reviewed. The Final Invertebrate Acute Value

(86 ug/l) which becomes the Final Acute Value is based on only

one static acute test with Daphnia magna. The 48-hour EC50 .was

"adjusted" from 2120 ug/l to 1796 ug/l and then divided by the

"sensitivity factor" of 21. Basing criteria on such few data

is not scientifically defensible,.

Page B=2

The relevance of the information on the relationship
between the acute toxicity of chlorinated vhenols to bluegills
and the degree of chlorination should be explained. Unless these

data can be related to developing criteria £or 2,4-DMP, it should

be deletadé.
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Page B-2 (Continuad)

The statement that "since Daphnia magna appears to be more

acutely sensitive than the fathead minnow or bluegill, a chronic

test for this species would probably be lower than the Final

Fish Chronic Value ..." 1is total speculation and has no place

in a criterion document. The relationship between acute and
chronic toxicity data for fish is not necessarily applicable to

invertebrates such as Daphnia magna.

Page B-3

Data are presented which indicate that exposure of fathead
minnows to 2,4-DMP for 192 hours does not cause any appreciable
cumulative mortality as compared to the 96-hour LCS50. Data of
this type suggest that sensitivity or apolication factors as
derived in the EPA Guidelines (44 FR March 13, 1%79; Appendix B)
may not be applicable for 2,4-DMP. Additional information,
particular chronic toxicity data for invertebrate species, is
necessary before defensible water quality criteria for 2,4-DMP

can be established.
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COMMENTS ON THE PROPOSED HUMAN HEALTH CRITERION FOR

2,4-Dimethylphenol

by

John Doull, M.D., Ph.D.

University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: It is not clear why organoleptic criteria are used for some
phenol derivatives and not for others. Since toxicity data rather than
esthetic observations should be used to establish human health ambient water
gquality criterion, | would agree that there is insufficient toxicity data to

establish a criterion for 2,4-dimethylphencl as proposed in this document.




AN EVALUATION OF THE

PROPOSED AQUATIC LIFE CRITERION O
2,3,7,8~-TETRACHLORODIBENZO-P-DIOXIN

Conclusion
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Prepared by

W. B. Neely
Environmental Sciences Research

The Dow Chemical Company
Midland, MI 48640

1979

June 1,
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GENERAL COMMENTS:

This document concliudes that no criterion for human health effects due

to exposure to 2,4k-dimethylphenol can be established because of the lack of
mammalian toxicity data and human health effects. It should be pointed out,
however, that the document does contain organcleptic data for this agent which
is, in fact, similar to that for 2-chlorophenol, and that the human health
criterion for 2-chlorophenc! was based on the organoleptic effects of that
agent. The establishment of human health criterion for phenol and its deriva-
tives should be consistent and should reflect the state of our toxicologic
knowledge about this series of agents rather than the lack of information
about specific members of the series. The aquatic organism criterion for
2,4-dimethylphenol i{s less than that for 2-chlorophenol, which suggests that
the methyl derivative is more toxic, but comparison of the two documents does
not support this difference. This document does contain information on the
acute toxicity of phenol derivatives (page C-24) and subchronic data for such
derivatives (page 28). This kind of information, together with our rather
considerable knowledge of how these agents are metabolized, would provide a
reasonable approach to making recommendations for the entire series. It is
surprising, therefore, that this approach was not used.

SPECIFIC COMMENTS:

Methy! is misspelled on pages C~19, C-22 and (-23.
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GENERAL COMMENTS

TCDD is not a contaminant of 2,4-dichlorophenoxy acetic acid
(2,4~D) and references to 2,4-D should be ramoved from the

document.

References to the reported persistence of TCDD of 10 vears

should be included as well as the reported bicaccumulation

factor of 8000.

CRITERION DEVELOPMENT

Since no criteria are reported no commants can be mads,
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EVALUATION OF THE HEALTH EFFECTS SECTICN
OF THE CRITERIA DOCUMENT
FOR AMBIENT WATER
FOIL

2,3,7,8-Tetrachlorodibenzo-p-dioxin

Conclusions: The criterion for human health is appropriately
dorived, assuming that the single-hit extrapolatinn model is
applicable. The significant toxicological literature is adequate-
ly reviewed.

Prepared by:

Rolf !lartung, Ph.D.

Professor of Environmental Toxicology
The University of Michigan

Ann Arbor, MI 48109

May 10, 1979
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General Comments:

The document on TCDD is, in general, well written,
TCDD clearly is an extremely toxic compound. The criterion
for human health is appropriately derived, if one assumes
that a single-hit extrapolatién model for the estimation of

carcinogenic risk in man is applicable.

Detailed Comments:

Pagde C~4. The calculated dose for TCDD for man represents
an unrealistic over-estimate. The concentration of 4 lbs
2,4,5 T per 10 gal of water per acre obviously constitutes
a highly concentrated spray suitaﬁle only for aerial appli-
cation. The assumption that a person would spend 8 hours

\continually underneath the application pattern cf the sprav

vlane is highly unrealistic.

Page C-16. The statement on carcinoéenicity and feto-
toxicity on the bottom of page C-l6 is incomplete and does
not make any sense.

Pages C-20 to C-23. The sections on the inductions of

various metabolic pathways should be more appropriately incor-
porated into the section on metabolism rather than on muta-
genicity where they are at the present time.

Page C-29. At a postulated risk level of 10-5, the

concentration of TCDD in drinking water combined with consumption

of fish should be 4.55 x 10-7 ug per liter, rather than 455 x

10 ug per liter.




AN EVALUATION OF THE PROPOSED
AQUATIC LITE CRITERION ON FLUORANTHENE

Conclusion

Acceptable criteria for fresh and saltwater organisms could
not be generated duec to the extreme lack of data and the fact that
the data is in an unpublished report.

Prepared by

Albert C. Hendricks
Route 4, Box 1023
Christiansburg, Virginia 24073
and

John Cairns, Jr.
501 Bishop Road, Blacksburg, Virginia 24060

April 12, 1979



Summary Sheet
FLUORANTHENE

EPA Criteria:

Freshwater 250 ug/l as a 24-hour average and 560 ug/l) as
the maximum concentration.

Saltwater 0.30 u/llas a 24-hour average and 0.69 ug/l
as the maximum concentration.

Res}ducs No steady-state bioconcentration factor (BCF)
is available for this compound. An estimated

BCF of 3,100 was generated.,

Conclusion:

Due to the extreme lack of data (one data point per organism) for

fluoranthene in regard to aquatic toxicity testing and the fact that

the data came from one unpublished report, makes it impossible

to generate acceptable criteria for fresh and saltwater organisms. .
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General Comments
The only équntic toxicity data for fluoranthene comes from
one unpublished EPA contract. Until these data are published in
the open literature, the criteria as proposed lack credibility.
The EPA is attempting to establish criterion {rom one data point
for this compound. Statistically this approach cannot be justified

and sc¢ientifically it cannot be supported.
Specific Comments

p. B-l. .(l) The fact that the fluoranthene level in all the tests
were not measured reduced the crediability of the
test a great deal.

(2) The work of the EPA (1978) has not been publishcd
and cannot be properly evaluated.

p. B-2, The document states that the bioconcentration factor (BCF)
has not been measured but it goes on to state that an
octanol-water partition coefficient could be calculated
and indeed it does arrive at the number 79,000. However,
the document does not state how this number was derived,.
It is assumed that the calculated octanol to water partition
coefficient came from the refercnce sited in the Federal
Register, Vol. 43 #97 p. 21509 which is "Leo, A. J., 1975,
In Symposium on Structure-Activity Correlations in Studies
of Toxicity and Bioconcentration with Aquatic Organism,

G. D. Vecith and D. E. Konosewich, eds. International
Joint Commission, Windsor, Ontario, pp. 151-176. This
reference is not specifically referred to, thercfore,
one is not sure that this was the one used.

p. B-3. Line 10 up from bottom of page states that no Final Chronic
Value was obtained for f{reshwater organisms. However, three
lines above this we find a Final Chronic Value of 54,000
ug/l. This is very confusing. Also, it appears that this
54,000 ug/1 comes from plant tests, and it is not clear
whether the plant tests are acute or chronic.

p. B=-3. The EPA is attempting to estimatc a criterion for freshwater
from saltwater organism. However, they have already arrived
at a criterion from the freshwater data. T assume that
they are attempting to Jjustify the freshwater criterion
with the saltwater data rather than estimate it. The
freshwater criterion levels are so much greater than the
saltwater levels that it become very difficult to even try
to justify one with the other.
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For saltwater organisms, ie., the myrid shrimp, the Final
Invertebrate Chronic Value (also the Final Chronic Value)
was 3.1 ug/l while the Final Invertebrate Acute Value

was 0.69 ug/l. In this instance we have a final chronic
value that is higher than the Acute value (approximately
4.5 times greater). The chronic value is, also 10 times
greater than the 24-hour average value. Obviously, there
is a great deal of unnecessary overprotection by using
these "fudge factor'" derived acute values as opposed to
the chronic values.

Criterion Formulation

Due to the extreme lack of data (one data point per organism)

for fluoranthene in regards to aquatic toxicity testing and the
fact that the data came from one unpublished report, makes it
impossible to gcnerate acceptable criteria for fresh and saltwater

organisms.
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AN EVALUATION OF THE
EPA AMBIENT WATER QUALITY

CRITERIA NOCUMENT ON

FLUORALTHEN:

CONCLUSIOh: There is not sufficient data to justify the

formuiation of a water quality criteria level of flucranthene.

Prepared by:

Dr. Harry L. Skalsky

and
Dr, Joseph I'. Dorzelicca
Division of Toxicoloay
Department of Pharmacology
Medical College of Virginiu
Richmond, Virginia 23298

23 April 1979
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GUNLCRAL COMMENTS

It appears that there are not sufficient data to justify the formulation
of a water quality criteria level for fluoranthene. This lack of data is
further illustrated in the "Specific Comments” section of this report.

The formulation of a water quality criteria level for fluoranthene 1s
not justifiable on two major points. First, there are not sufficient data
available to scientifﬁcally set an exposure level. Ffor fluoranthene, there
arc no steudy state bioaccumulation data (C-16), no pharmacokinetic data (C-21),
no metabolic data (C-22), no data on excretion (C-23), and no teratogenic data
(C-27). Secondly, the data that are available do not indicate that fluoranthene
is a hazardous material. It is not particularly toxic; the LOgy in experimental
animals is 1-5 grams/kg (C-24). Fluoranthene has displayed no mutagenic -
activity in in vitro systems (C-28) and has not heen shown to he carcinogenic in

experimental animals (C-29). Why is it heing requlated?

In the criterig document, constant reference is made to fluoranthene heing

a polycyclic aromatic hydrocarbon (PAH) and it is implied that it is toxic.
There is a nced to regulate total PAH concentrations because of the presence of
known mutagens and carcincgens, such as benzo{a)pyrene. Individual PAhs should
be consi&ered separately. Fluoranthene does not appear to be a hazardous
chemical. This is not true of some other PAls. [PA should continue to regulate
known carcinogens, such as benzo(a)pyrene or benz(a)anthracene.

Another point that must be addressed is the proposed figure of 200 ug/}.
This limit has been recommended and calculated as a drinking water standard
(C-45). However, on page C-46, it is clearly stated that “Inadequacies in the

current data base prevent the formulation of a drinking water criterion .




This contradiction within the document demonstrates thot theve are insufficient

data for sctting a criteria for fluoranthene. In addition, fluoranihene is

effectively removed (87.5 to 100%) during the treatment of drinking waler (C-5).




SPECIFIC COMMENTS

Acute data in lresh water organisms were collected using static test
procedures and unmgasured concentrations. Data from static tests are question-
able. For meuningful data, these tests should he repeated in flow-through

systams with a known concentration of fluoranthene.

Theore are no data on the chronic offects of fluoranthene on fresh water

organisins.

There arc no data on the steady state bioconcentration of fluoranthene.

“No fresh water criterion can be derived for fluoranthene using the
guidelines - ESTIMATL of criterion calculated through data from salt water
organism.” The fact that thesc criterion are estimates has been overlooked .
in many sections of the document, and these numbers are erroneously presented
as being soundly established, This can be demonstrated in the abstract.

Page B-1 and b-3.

There is no measured steady state bioconcentration factor available for

fluoranthene.

Removal of fluoranthene from water by conventionel sewage treatment

91-99% effective.
Removal of fluoranthene during drinking water treatiwent 87.5-1007 ceffective.
There are no data available concerning the pharmacokinetics of fluoranthene.

There are no data on the metabolism of fluoranthene.
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The statement, "It is reasonablec to assume that fluoranthene is metabolized

in a manner which is consistent with the gencral biochemical scheme for biotrans-
formation of PAHs." This may indeed be possible, but there is no evidence to

indicate that this is so.
There are no data available concerning the cxeretion of fluoranthene,
Fluoranthene presents relatively low degree of toxicity.

There are no wata available on the potential teratogenic effects of

fluoranthene.

Fluoranthene displayed No Mutagenic Activity in the Aucs assay. Duplicated

in separatc lahoratories.

-

Fluoranthcne has been tested for carcinogenic activity in several studies

with negative results,

The data review does not indicate that fluoranthene is either an inhibitor

or tumor promoter.

SUMMARY

There are not adequate data to establish a water quality criterion for
fluoranthene, either on the basis of effects on human health or fresh water

organisms.,




* An Evaluation of the Aquatic Life
Toxicology Section of the EPA
Ambient Water Quality Criteria
Document (March 15, 1979) on

Heptachlor

Summar[

The Freshwater criterion to protect aquatic
organisms is based on dubious chronic and biocon-
centration data and should not bec considered as
completely formulated.

The Saltwatcer criterion to protect aguatic organ-

isms is correctly formulated, but the recommended

24-hour average concentration is not detectable in
saltwater with current technology.

Prepared by .

John A. Hendrickson, Jr., Ph.D.
Associate Curator
Division of Limnology and Ecology

and

James L. Pcterson, Ph.D.
Director

Division of Limnology and Ecology

Academy of Natural Scicnces
Nineteenth and the Parkway
Philadelphia, PA 19103

May 1979
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Proposed Criteria

For heptachlor, the criterion to protect freshwater aquatic
life as derived using the proposed guidelines is 0.0015 ug/1
(Residue Limited Tissue concentration derived from the FDA maxi-
mum heptachlor concentration for animal feced and the freshwater
bioconcentration factor) as a 24-hour average and the concentra-
tion should not exceed 0.45 pg/l (the final invertebrate acute
value) at any time,

The criterion to protect saltwater aquatic life as derived
using the proposed Guidelines is 0.0036 ug/l (Residue Limited
Tissue concentration derived from the FDA maximum heptachlor
concentration for animal feed and the saltwater bioconcentration
factor) as a 24-hour average and the concentration should not
exceed 0.05 ug/l (final invertebrate acute value) at any time.

Our Cenclusions

We find that the Criterion Formulation for freshwater aquat-
ic 1ife is faulted by the inclusion of dubious chronic¢c toxicity
data and an inappropriate bioconcentration factor. It appears
that no Final Chronic Value or estimated Final Chronic Value can
be derived uder the Guidelines or published alternative proce-
dures.

We find that the Criterion Formulation for saltwater aquatic
life is apparently in proper form, with a minor corrcction (0.4d
x Final Acute Value is 0.022 yg/l), but we note that the recom-
mended 24-hour average concentration is at a level below that
detectable in saltwater with current technoloyy.
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General Comments

The section on aquatic life toxicology is clearly documented
and relatively easy to review. In general the studies which
were included correspond to those which ought to have been
retained in the process of screening the data base (Guidelines,
Section III); we do find one 'significant exception, which is
discussed below. »

We find th:ot the Criterion Formulation for freshwater aquatic
life is faulted by the inclusion of dubious chronic toxicity
data and an inappropriate bioconcentration factor. It appears
that no Final Chronic Value or estimated Final Chronic Value
can be derived under the Guidelines or published alternative
procedures.

We find that the Criterion Formulation for saltwater aquatic
life is apparently in proper form, with a minor correcction
(0.44 x Final Acute Value is 0.022 ug/l), but we note that the
recommended 24-hour average concentration is at a level below
that detectablce in saltwater with current technology.

While we agree with the expressed concern that this rccommended
24-hour average concentration may not afford fully adequate -
protection to peracid shrimp, that value is less than the un-

measured concentration reported to cause only 153% mortality 1in
penacid shrimp and perhaps is sufficiently small to protect all
but 0-10% of penseid shrimp in accordance with the Guidelirnes.

We sce no immediate need to modify the Guidelines in thils casc,.

Specific Comments

Freshwater Qrganisns

Chronic Toxigity

The chronic toxicity study by Macek, et al.(19706) with
heptachlor and the fathead minnow should probably be regarded
as unavailable under the Guidelines becausec it was subject to
the same analytical difficulties in measuring heptachlor con-
centrations in water as other studies in that report which were
not regarded as available for the criteria document. Further,
the available statistical information on heptachlor concentra-
tions in Table 10 of Macek et al. (1976) shows that therec has
been some erroneous compilation of the heptachlor data in that
table; specifically, some of the standard deviations are numer-
ically impossible if the means, sample sizes and ranges are
correct. The exclusion of this study would then mean that no
valid chronic test data were available for any fish speciecs.
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Heptachlor

Residues

The doubts regarding the heptachlor concentrations in
water in the fathead minnow chronic study extend to the bio-
concentration factors computed for the fish residue levels,
which depend on accurate concentration measurements. Further,
the concentration data from day 210 to 276 are stated to be
unknown, and hence the last 28 days (the minimum period of
interest for a bioconcentration study under the guidelines)
has no available measurements of exposure concentrations in
test water. Therefore the bioconcentration factors, even if
correctly recalculated from Table 27 of Macek, et al. (1976),
are unavailable under the Guidelines. Further the Residue
Limited"Tissue Concentration (RLTC), if it were to be based on
the FDA animal feed action-level (0.03 mg/kg), would require
residue mecasurements of whole fish, not eviscerated fisnhn., Thus,
the RLTC is apparently not available.

Miscellaneous

Perhaps the 2Juphntic magnae study by Macek, et al. (1970) .
warrants mention here, and in Table 5, even though the concen-
trations can only be reported as nominal.

Criterion Formulation

Freshwatcer ~Aquatic Life

Final Fish Chronic Value should be treated as not available
Residue Limited Toxic Concentration should be treated as not
available. Final Chronic¢ Value should be treatod as not avail-
able,

It does not appear that any of the publishcd alternative
procedures can be satisfied as a means for estimating a Final
Chronic Value for freshwater. Thus, the freshwater criterion
cannot be completcd under the Guidelines or the published alter-
native procedures.

Saltwater Qraoanisms

Acute Toxicitv -~ The last paragraph discusses the frequent ap-
preciable reductions of measured heptochlor concentrations
relative to nominal concentrations. It is true that most tests




Co. Heptachlor

show markedly lower measured (than nominal) concentrations on
average, but there are counter-examples, e.g., a few tests

run by Schimmel, et al. (1976a, b), in which mean measured
concentrations exceeded nominal. Thus, it may not be warrant-
ed even to consider deriving an adjustment factor specific

to heptachlor for measured versus unmeasured concentrations.

Chronic Toxicity

Presumably the next to last sentence of page B-21 (begin-
ning "No other fish...") refers to the current absence of
alternative saltwater fish for which life cycle tests have been
developed.

Residues

Schimmel et al. (1976b,) although only a 2J-day study of
snot, achieved steady-state bioconcentration values and 1is
indeed available,

-

Miscellancous

1

Concern was expressed over the adequacy of protection otffcred
to pink shrimp at the Final Chrunic Value. his appears to be
a possible issue, but as Stephan (1977) has pointed out, a
generally differcnt level of effort in testing would be required
to obtain adequate LCi: values. This may qualify as a casce in
which the species sensitivity factors warrant rcview. With
other toxins, examples of concern in the other direction can
be found.

Criterion Formulation

0.44 x Final Acute Value = 0.022, not 0.22 ug/l.

Additional Reference

Stephan, C.E. 1977. Methods for calculating an LC«..
pp. 65-84 in Maver, F.L. and J.L. Hamelinch (edsl ).
Aquatic Toxicology and Hazard Evaluation. ASTM S5TP
6320
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EVALUATION OF THE
PROPOSED AQUATIC LIFE CRITERIA ON HEXACHLORCEBU

+3

- —
AL.!J. Zavo

Conclusion: Available data do not support the cerivation of
numerical water guality criteria.

Prepared Dy

Carl F. Muska

E. I. du Pont de Nemours and Company
Hasxell Laboratory for Toxicclogy
and Industrial Medicine
Newark, Delaware 19711

May 23, 1979
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General Comments:

v

- No criterion for the protection of either freshwater or salt-
water aguatic life was derived for hexachlorobutadiene because ...
"no Final Chronic value for either fish or invertebrate species
or a good substitute for either value is available, and there are
insufficient data to estimate a criterion using other procedures
(p. B-3; p. B-9)." Given the general lack of aquatic toxicity
data for this compound, the criterion statement is appropriate.
The criié:ion of 0.9 ug/l derived in the first draft of the EPA
water guality criteria document for hexachlorobutadiene was not
scientifically defensible. This conclusion is supported by tne
current document. Additional aguatic toxicity data are required

before a numerical criterion for hexachlorobutadiene can be -

formulated.
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EVALUATION OI' THE HEALTH EFFICTS SECTION
OF THE CRITERIA DOCUMENT FOR
MAMBIENT WATER
FOR

lHexachlorobutadiene

Conclusions: Tine health based criterion for hexachlorobuta-
dicne is defensible, assuming that a single-hit extrapolation
model is applicable. The significant toxicological litcoraturce
on hexachlorobutadiene is adequately reviewed.

Prepared Dby:

Rolf Hartung, Ph.D.

Professor of Environmental Toxicology
The University of Michigan

Ann Arbo:r, MI 48109

May 10, 1979




General Comments:

In general, this document is well written. The survey of
the available data is reasonably complete and the criterion
which has been derived for protection of human health is
appropriate, assuming that a single-hit model is applicabhle

for this extrapolation.

Specific Comments:

Page C-25. The statement on mutagenicity in §. typhimurium

is misleading. Taylor (1978) classified HCBD as not proven to
be mutagenic because of the low number of induced reversions.
The existence 0f a slight dose-response relationship in the
number of reversions, which did not reach twice the number of
background reversions at the highest dose level tested, is

insufficient to establish the mutagenic potential of HCBD.




An Evaluation of the Aquatic Life
Toxicology Section of the EPA

Ambient Water Quality Criteria
Document (March 15, 1979) on

Hexachlorocyclopentadiene

Summary

The freshwater criterion for the protection of
aquatic life is properly derived, but based on
data for only one species, Pimesrhzlzs prermslz
(fathead minnow). There are insufficient dat
for a saltwater criterion to be derived feor t
protection of aquatic life, and none was
atterpted.

(=)
-
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Prepared by

John A. Hendrickson, Jr., Ph.D.
Associate Cutator

Division of Limnology and Ecology
and

James L. Peterson, Ph.D.
Director
Division of Limnology and Ecology

Academy of Natural Sciences
Nineteenth and the Parkway
Philadelphia, PA 19103




Proposed Criteria - Aquatic Life

For hexachlorocyclopentadiene, the criterion to protect
freshwater aquatic life, as derived using the Guidelines is
0.39 pg/l (based on the final fish chronic values) as a 24-
hour average and the concentration should not exceed 7.0
ug/l (based on the final fish acute value) at any time.

For saltwater aquatic life, no criterion can be derived

using the Guidelines, and there are insufficient data to
estimate a criterion using other procedures.

Qur Conclusions

The freshwater criterion is based entirely on data for
fathead minnow. The recommended maximum concentration is
properly derived and is presumably protective of fathead min-
now under laboratory conditions. The 24-hour average
concentration has been adjusted well below the no-effect
level for fathead minnow, but we have no basis for evaluating
this as an extrapolation to other organisms or to field condi-
tions.

No suitable data are available for saltwater criterion
formulation.
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Hexachlorocyclopentadiene
General Comments

The freshwater criterion for hexachlorocyclopentadiene is based
essentially on the work of Spehar, et al. (in press), much of
which was reported by Spehar et al. (1977). The work gives evi-
dence of careful quality control, as did the earlier work by
Henderson (1936).

Specific Comments

Freshwater

Chronic Toxicity

The third sentence here should begin "The Final rish Chronic”
(not "Acute').

Admittedly there is limited evidence for hexachlorocyvclo-
pentadiene, but this seems to be a case in which the guideline
sensitivity factor is perhaps excessively stringent. This 1s
much more stringent than necessary to protect the tested organ-
isms, so we cannot evaluate the suitability of the final
chronic value for other organisms and conditions.

Additional Reforence

Spehar, D.L., et al. (1977). A rapid assessment cf
toxicity of three chlorinated cvclodiene insecti
intermediates to fathead minnows. Ecological R
Series, Report EPA-600/3-77-099. 30pp.

-
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AN EVALUATION OF THt
EPA AMBIENT JATER QUALITY

CRITERIA DOCUMENT ON

HEXACHLORGCYCLOPENTADIENE

CONCLUSION: It is evident that the information needed to

accurately estublish a criterion for HDX is lacking.

Prapared by:

Dr. John L. Egle, Jr.

and
Dr. Joseph F. Borzelleca
Division of Toxicology
Department of Pharmacology
Medical College of Virginia
Richmond, Virginia 23298

23 April 1979
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GENERAL COMMENTS

The only relevant study of ‘chronic effects was & 6-nonth study in rats
involving 3 dosage levels. MNeutropenia and a tendency toward lywphocytosis
were the only adverse effects observed and only at the highest dose.

Longer term .tudies and adequate evaluation of carcinogeric potential
are lacking.

Since tho limited toxicity observed by Laish~tein and Lysovikaya
described in the document ((-79) as being posnibly atiributabie to tne
compound, selecting the higher valuc of the propoced range does rot seor
inappropriate. Thus 4.0 pg/1 appears to be an» reasonablc a figure as

0.4 1:g/1, bearing in mind that the data for establishing a criterion is

totally inadequate at the prescnt time.
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C-1

C-2

c-3

c-4

C-5

C-3

SPECIFIC COMMENTS

"Many commercially imbortant organochlorine pesticides" - This is no
longer true. Compounds have been banned or use severely restricted.
Main use now is in manufacture of flame retardants. Thus present

exposure potential is considerably less than implied here,

It is not clear from the single reference (Bell, 1978) whether use of
HEX is declining or not. It is stated that use in pesticide manufacture
is declining, but use in manufacture of filame retardanis is increasing.
Is overall use {and hence environuental exposure potential) of HIY
increasing or decrecasing? It is assumed the latter is true, but this

should he made clear.

"Scores of workers" - Granted this section is intended to be a bricf
description of the Louisville problem, but a more quantitative term fhan
"scores” would be appropriate. "Scores” is a dramatic term "indicating
indefinitely large numbers" (Funk and Wagnall's Dictionary). This implies

a massive disaster.
Chemical properties are described on page A-1. No need to repeat here.

Were lines or words left out of last sentence? Meaning is unclear as

it now appears.

Discussion of Spehar study i~ extremely vague. First, are sentences 2-4
in the 2nd paraqrapn related to the Spehor reference? (Therve is no other
here). Sentences 2-4 rajse such questions as: What percentage of fish

contained HLX? What were the exposure levels? What were the HeX levels

found in fish?
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€-13-15

€-19-25

c-28

C-30-31

C-54

C-69

c-77

c-78

The Kommineni study is not really a pharmacokinetic investigation,
Devoting 3 pages to gross and histopathological observations under
the heading of pharimacokinetics is inappropriate, incorrect, and

contributes to the excessive length of this docuient.

These acute toxicity findings have no bearing on the criterion. They

should have been summarized briefly.

As noted, the deaths in the 1972 I?DC study were not necessarily due

to HEX.

Dermal study. It is unclear how many concentrations of HEx were used
in this study. Apparently, only two were involved which is unfortunate

since the lower level was toxic, especially to mice.

Item 47 VWhere are items 1-37

Elevations . . . in what?

8 hr. resp vol of 10M3 too high: Int., Cotm Radiol, Protect. says 7.0 Ma.

0.7857 ng/day should be termed ADI (is 0.60 if 7.6 w® is used).
Assumption of 100: resp. absorption - real valuc almost surcly less.
Criterion is calculated in very confusing and perhaps incorrect manner.
The relevant formula from the "Guidelines and Methods" is:
CR = ACI/WC + (R x F) where
CR = criterion
AD! = acceptable daily intake (0.7857 mg/day)

WC = daily water consumption (2 liters)

R = Bioconcentration factor for fish (3.2)

F

Avg. wt. of fish consumed/day (0.0187g)
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CR

1857 + 0.06
5

CR

]

0.45 mg/1

Thus the figure should be 15. higher than showun, when derived from the TLV

value.




i Comments on the Aquatic
Toxicology Section of the EPA
Ambient| Water Quality Criteria
Documept (March 15, 1979) on

Lead

Sumnmary

The modification of the proposcd guidelincs per-
mitted proper adjustment for lead toxicity as a
function of hardress in freshwater. The fresh-
water criteria are properly derived and recasonably
valued under tested conditions.

The data base is insufficient to complete saltwatler
criterion formulation.

Prepared by

John A. Hendrickson, Jr., Ph.D.

- Associate Curator
Division of Limnology and Ecology

and

James L. Petcrscn, Ph.D.
L Dircctor
Division of Limnology and Ecology

Academy of Natural Scicnees
Nineteenth and the Parkway
Philadelphia, PA 19105

Q

May 19
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Proposcd Critcria - Aq#atic Life

For lead, the criterion to protect {reshwater aquatic life
as derived using the Guidelincs is "e(1.51 In (hardness)-3.37)"as
a 24-hour average (based on the slopc for fish acute studies
and the adjusted mean intercept for fish chronic studies) and
the concentration should not exceed 'e(1.51 In(hardness)-1.39)"
(based on the slope for fish acute studies and the adjusted
mean intercept for invertebratec acute studies) at any time.

The following table illustrates the mecaning of this c¢ri-
terion,for waters at specified hardness.

Hardness 24 -hour Average Maximunm
(mg/1) (ug/1) (ug/1)
20 5.2 23
40 9.0 65
100 30. 201

89. 1370

500 1

Qur Conclusions

It is important that the proposed guidelines have been
modified to permit adjusting the criteria for hardness or re-
lated water quality parameters, The application of the [ish
acute slope to other kinds of data, although required by the
proposed guidelines, is an extrapolation without scientific
support in the document.

The 24-hour average and maximum concentrations have been
properly derived under the proposed guidelines. The 24-hour
average appears to be properly protective of aquatic life under
laboratory conditions.

There ave insufficient data to complete the saltwater
criteria formulation process.
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st Lead
General Comments

This document gencrally makes full usc of the available data
on the toxicity of leatho aquatic life. Our comments arc
generally concerned with the adequacy of the data basce for
criterion formulation, particularly since water quality stan-
dards, for particular uses and bodies of water, muy be
establishced on the basis of section 304(a) criteria.

Lead is one of the metals with highly variable toxicity in
different freshwaters; this variability has usually been assoc-
iated with the protection afforded to aquatic life by increcased
water hardness. It is at lcast plausible that alkalinity,

rather than hardness, is directly responsible for (and predic-
tive of) the reduced toxicity of lead in freshwaters of high
hardness or high alkalinity. The data summarized in the

criteria document do not provide sufficient intormation to
distinguish between these two correclated water quallty paramcters
in freshwaters.

The supposed relationship of toxicity to dissolved lcad, to

the extent that this had been or might become clearly documented,
descrves some treatment in the c¢riteria document, even though

the criteria themsclves are to be bascd on total lcecad.

Specific Comnicnts

Introduction (pp. A-1 to A-5) - The third sentence 1s not
a very useful swmnary of the solubility of ionic lead, since pH
is not the only major influecnce; also, Durum, 1973, is not in
the 1list of rcfercnces.

Perhaps the low lead concentration repovted in scawater
deserves nore comment, since the usual table (reprinted from

Sverdrup, ct al. (1942)) gives the average lead concentrution
in seawater as 4-5 pg/l.

It might be uscful to summarize the Kopp and Kroner (1907)
data, perhaps by plotting them against hardness as an indication
of how well water quality conforms to the recommended freshwater
criterion for lead for the protection of aquatic orpanisms,

Perhaps the Davies et al., (1976) paper should be referenced
on the second line of p. A-2 by way of providing a thermodyna-
mic explanation for the reduced toxicity of total Jead in hard
water.
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Lead

The acute and chronic toxicity to vertcbrates mentioned
on p.A-l are not cited in the aquatic toxicology section,

Freshwater. (B-1 to B-20)

Acute Toxicitv (B-1 to B-5)

On page 8->, line 9, the '"'test water' should be
test water,

The question can be raised, on the basis of the

chemistry of lead, as to whether alkalinity mizht

ictive than ha: dﬁess in selecting a water quality measu
orn which to form a dependent relationship for lad
This would permit a parhlal evaluation of the exponenti
relationship, since rainbow trout have becn st Ldlcd at ur
alkalinities (30, 105, 228 and 267 mg/1). (Hale, 1977; Davics,
et al., 1976), three of which have measured concentrations.
For bluegill and fathead minnow, no intermediate valucs of
hardness are available, and the criterion docurmont Jdid not
list alkalinities (since these are not necéded iy hardness is
retained).

The Davies, ct al. (1979) data for
measured total lcad co‘pared with nominal
that the guidclinc value of 0.77 may j
for converting unmeasured to measured ¢onc
in static tests.

The reported (p.B--) 1ld-fold range in species sensitavi
appears to be in general agreenent with the anproximatelw
fold range which can be crudely estimated by bazk-calcul
from the guideline value of 3.9.

‘\
..
at

The calculated log intercepts for invertechrates Anges
of which was given as a measure of relative spocics = itivity,
shows approximately a 300-{fold difference which is in neral
agreement with the species sensitivity factor of 21, [rom which
back-calculations suggest a typical 200-fold differcence fronm
most to least sensitive

Chronic Toxicitvy (B-6 to B-8).

Davies, et al. (1976) give additicnal chronic data,
tioned on p.A-1, but not reported in this section in Table




Lead

Using the guidelines sensitivity value for freshwater fish
chronic studies of 6.7 results in a much greater reduction in-
computing the Final Fish Chronic Value than would scem to be
warranted by the 2.2-fold range after adjustment for hardncess
in telative species sensitivities in Table 35, especially since
the rainbow trout value (the most sensitive species in Table 1)
Is right in the middle of the available fish chronic values. If
the application factor were invoked, the estimated final fish
chronic valuce would have been e(1.51. In (hardness)-1.40), which
is very close to the value before adjustingz by 0.7, namely
e (1.51. ln (hardness)-1.47). The above reasoning sccms to be
in line_ with the decument's rationale for not using the specics
sensitivity value for the final invertebrate chronic valuc (p.
B-7). (It is noteworthy, however, that data in Table 7,
suggest that adverse effects occur at concentrations very lit-
tle higher than those given by the final fish chronic valuc.
Those data should be discussed here or under Miscellaneous.)

Table 1.

The first entry (rainbow trout in hardwater) combines the
results of two tests at two different hardnesscs (353 mg/l is
neither the arithemetic nor the geometric mean) with the arith-
metic mean of the two LCsy valucs given;, moreover, mcasuroed
lead concentrations were published for both of thcse tests.
The tests should be shown separately a3 were the mulsiple

)
water tests on fathead minnow by Pickering and Henderson (1

0
Q
S =

)

H
66

Saltwater (pp. B-21 to 3-28)

Criterion Formulation - The RLTC and Final Chronic Value
entriles presunadly should be deleted (p.B-24). We c¢annot locate
the source of the 8.5 ug/l values.




COMMENTS ON THE PROPOSED HUMAN HEALTH CRITERION FOR

John Doull, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: The ambient water quality criterion recommended in this document
for lead (50 ug/l) appears to be appropriate on the basis of the animal and

human toxicity data.
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- AENERAL COMMENTS:

The human healtﬁ criterion recommendation in this report for lead (50 ug/!)
is based primarily on the EPA air quality c}iteria for lead document (which is
listed four times in the reference), and on the WHO document (Environmental
Health Criteria 3, lead). Other recent important documents dealing with the
setting of standards for lead have been reviewed, including the NAS Safe
Drinking water report and the NAS report on Airborne lead in perspective (whfch
is included twice in the reference list). The proposed recommendation‘is
consistent with the recommendations for lead standards proposed by other agencies
and organizations, although, the NAS Safe Drinking Water Committee suggested
that consideration be given to lowering the limit if additiomal research
demonstrates that the current levels do not provide a safe limit for fetuses
and growing children.

The toxicology of lead in man and animals has becen extensively reviewed
in a number of recent documents, criteria reviews, committee reports and books,.
and this document appears to have covered essentially the same ground and to
have reached similar conclusions about the human health hazards associated with
lead in our environment., Comparison of the ambient water quality criteria
document for lead with the air quality criteria document for lead, suggests that
the criterion formulation section of the water report could have been appended
to the air quality document or even to one of the many NAS reports on lead
without losing any of the important toxicologic studies or missing any of the
current controversies involving environmental lead. {n the case of this metal,
at least one has the impression that we are spending more time evaluating the
toxicologic data available for lead tham we are in generating new data which is
needed to resolve some of the remaining problems associated with lecad in our
food, air, and water. OQther than the fact that it generates a distinct feeling
of deja vu in this reviewer, there is nothing wrong with this document or its

conclusions regarding the human health criterion for lead in ambient water.
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Comments on the Aquatic
Toxicology Section of the EPA
Ambient Water Quality Criteria
Document (March 15, 1979) on

Nitrosamines

Summar[

. No criteria for the protection of aquatic life

" were derived for N-nitrosodiphenylamine under
the proposed guidelines since there are insuf-
ficient data in both freshwater and saltwater. |
N-nitrosodiphenylamine is an appropriate test '
compound in this class.

Prepared by

John A. Hendrickson, Jr., Ph.D.
Associate Curator
Division of Limnology and Ecology

and

James L. Peterson,. Ph.D.
Director

Division of Limnology and Ecology

Academy of Natural Sciences
Nineteenth and the Parkway
Philadelphia, PA 191053




Proposed Criteria -« Aquatic Life

N-nitrosadiphenylamine

For freshwater aquatic life, no criterion for N-nitro-
sodiphenylamine can be derived using the Guidelines, and
there are insufficient data to estimate a criterion using
other procedures.

For saltwater aquatic life, no criterion for N-nitro-
sodiphenylamine can be derived using the Guidelines, and
there are insufficient data to estimate a criterion using
other procedures.

Qur Conclusions

No criteria for the protection of freshwater aquatic
life were formulated since a final chronic value for N-nitro-
sodiphenylamine could not be derived under the guidelines.

If the final chronic value were to be established in the
vicinity suggested by available data, it would lic within the
ambient range for total nitrosemines of natural origin., The
selection of N-nitrosodiphenylamine for tests of toxicity to

aquatic organisms is reasonable in view of the statement that
this is the most prevalent anthropogenic nitrosamine.

There are inadequate data to derive a critecrion for the

protection of saltwater aquatic life under the proposed guide-
lines.
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Nitrosamines
Gencral Comments

The primary concerns with nitrosamines (and therefore available
data) scem clearly to be in terms of human health rather than
the immediatc protection of aquatic life. Moreover, the cvi-
dence presented suggests that nitrosamines of natural origin
are likely to predominate over anthropogenic nitrosamines in
ambient water.

The introduction (p.A-2) does mention very low concentrations
of nitrosamines ('less than 0.1 ug/1") in industrial pipe
sources. Hence, it would be desirable if data can be devecloped
to cstablish at least the frcshwater criterion values. The
tentative upper bound to a Final Chronic Valuce in freshwater is
based on very recent testing the report of which we have not -
scen.

The current separation of this group into individual compounds
for criteria consideration is far more desirable than lumping
them together as was previously done.

-

Introduction - The use of N-nitrosodiphenylamine for acute
tests of aquatic toxicity scems reasonable in view of the state-
ment (p.A-2) that this is the most prevalent anthropogenic
nitrosamine. '

Chronic Toxicity

Apparently the sccond clausc of the first sentence should
read, "but adversc effects were observed at every test concen-
tration, even the lowest at 4§ ug/l (Table 3)."

The suggested Final Invertebrate Chronic Valuec of "less
than 9.4 ug/1" is certainly in the range rcported for ambient
stream measurcments, '"less than 10 ug/1" (p.A-2). Tf an MATC
value is eventually established which yields a definitive Tinal
Chronic Valuc in this range, there may be some question as to
what a regulatory agency could accomplish on the basis of such
a criterion value, given that most exposurc to nitvosamines is
not anthropogeric in origin (p.A-2).

Miscellancous

Ferraro, ct al. (1977) cite histopathology work on a ncarc-
tic crayfish reported by Harschbarger et al. (1971),; perhaps
this should be considered for possible citation.

CMA 049683




Nitrosamines

Additional Reference

Harshbarger, J.C., et al. 1971. Effects of N-nitrosodi-
methylamine on the crayfish, Procambarus clarkii. :
In Proceedings of the Fourth Jnternational Colloquium
on Insect Pathology with the Society for Invertcbrate
Pathology, College Park, Maryland, August 25-I8,
1870, pp. 425-430.




COMMENTS'ON THE PROPOSED HUMAN HEALTH CRITERION FOR

Nitrosamines

by

John Doull, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: Despite some reservations on the rationale for transferring data

calculated for food intake to the ambient water quality situation, the use

of the risk extrapolation approach to setting criteria for nitrosamincs appecars

to be justified,




GENERAL COMMENTS;

The decision of the authors of this document to include both the nitro-
samides and the various nitrosamines in a single criterion document is appro-
priate in view of the present state of development of the toxicity data for
these agents. It is probable, in fact, that the final decision on the human
health criterion for this group of agents will also need to consider nitrites,
nitrates and amines in the ambient water supply in order to establish satis~
factory criteria recommendations. The data on page (-7 concerning the short
half-life'of nitrosamines is reassuring as is the intake data for food versus

water, etc. In this respect the statements on (-9 concerning perccntage intake

should be referenced, it would also be helpful if the authors would expand

the statements regarding the analytical difficulties (n detecting nitrosamines
and nitrosamides (page C-10). Most of the data in this report relate to the .
nitrosamine content of foods, and there is some question as to the transfer-
ability of such data to a water situation. The use of the risk-extrapolation
procedure to set ambient water quality criteria on this type of data needs

to be evaluated carefully since it appecars from this document that there are

important chemical and physical-chemical considerations for which definitive

data is lacking.




AN EVALUATION OF THE
PROPOSED AQUATIC LIFE CRITERION OXN

PENTACHLORQPHENOL

Conclusion

Cnronic values for freshwater species need to be developed,

At this time the only valid number is the final acute number.

Prepared by

W. B. Neely

Environmental Sciences Research
The Dow Chemical Company
Midland, MI 48640

June 1, 187¢
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CRITERION FORMULATION B-8

T~e only acceptable value for criteria formulation is the final
£ish acute value of 25 ug/L. The invertebrate value is based
on thres experiments with the Tubificid worm at three different
oZ's and for a 24 hour period. To extrapolats this to 96 hours
is unreasonable, further to assume that the three values repre-
sent three different species for purposes of the guidelines is
a_so unreasonable., Until further work has been done the only

lgu= tkat should be used is the £ish acute,

FH

e

Since chronic studies have not been performed, it is impossible
to derive a final chronic value. The value based on Chlorella

prrenoidosa must be reserved until a decision can be made on

both the importance and the sensitivity of this species to reflect

the aguatic plant world.

Saltwater

The value of 25 pg/L appears to be reasonable for a final fish
acute value. Since we do not accept the data base for tha safety
factor of 49 in'converting invertebrate acute to a value for
protacting 95% of the species, we cannot accept 8.5 pg/L as a
reasonable acute value. In this connection it is interesting

©2 note that the final fish valuve of 25 vg/L is more than adeguate

O

rapresent the acute toxicity for the invertabrats species

ot

in
0!

uciad in Table 7 (p. B=27).

“.- crizerion for pentachlorophanol to zrotsct galtwater a~ui=icz




COMMENTS ON THE PROPQSED HUMAN HEALTH CRITERION FOR

Pentach)orophenol

by

John Douli, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: The ambient water quality criterion proposed in this document
(140 ug/l) is appropriate for PCP itself but is probably too high for dioxin
containing PCP. Since a separate criterion is being proposed for dioxin, it

is probably acceptable to establish a criterion for ''pure' PCP, and the value

recommended in this document is reasonable,
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GENERAL COMMENTS:

The human health criterion for pentachlorophenol recommended in this

document is 140 ug/l, which is roughly 7 times the no-adverse-effect level

suggested by the Safe Drinking Water Committee in 13977. The difference is
primarily due to the use of a safety factor of 100 in this document in contrast
to the use of a safety factor of 1000 in the NAS document. Although it is
stated in this document that the data of Schwetz et al. and that of Innes

et al, were apparently not available or not considered by the NAS committee
(which is incorrect in both assumptions), the major reason for the use of the
large uncertainty factor by the NAS committee was the concern about the presence
of dioxin as a contaminant in commercial samples of pentachlorophenol. The

NAS committee was justifiably much more concerned about the chronic toxic
effects of dioxin as a contaminant in PCP than the possible chronic toxic
effects of PCP itself and reflected this concern in their choice of an un-
certainty factor for this agent. There is almost no data in this document

to support the argument that the human health criteria for PCP should be
established on the toxicity of the pure chemical PCP rather than on the toxicity
of PCP as it is likely to be found in the ‘'real world''. This would be appro-
priate if an ambient water quality criterion were also being established for

the various dioxins which occur as contaminants of commercial PCP samples.
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TABE@ VI-55. Summary of Chronlc

Toxicity Data for Pentachlorophcnol

Dosage Levels and Hirhest No-ndverse
Duration No. of Animalsc per effect Lewel or Lovrest  #ffect
Specles  of Study Groun Hinimal-cffret Level easured  Neference

Rat 17 wecks  0-200 ppm in dict, 2% ppn (1.25 mz/kg/day) Mo toric  Knudson et al.,
20 unimuls per effect  3Y7h
group

Hamster days 5-10 1.25-292 mg/hg/day 2.5 mg/xg/day Ho fetotoxic llinkle,
orally or ¢rhiy o=
toxic eff ctn

e
90 days 0-30 mg/¥g/day in 3 mg/ki/day lo toric Johnuon
dict® effect 1973

90 days 0-3Q, mz/kd/day in 3 me/kp/day Increascd Johnzon et al
dict orpan weig hts, 1973
SCrUm CRZyne
ehanres

days 6-15 0-50 mz/kn/day, 5 mg/}g/day Teratopenic  Schwetz
orally, 20-20 a effects 197
animals per group

8 months 0-50 ppm in diet, 100 ppm No toxice Kimbrouch and
20 aninals per (5.0 ma/xg/cay) effect Linder, 1975
group

8 months  0-500 ppm in diet® 500 ppm No toxic Goldstein et sl.,
(25 mg/kg/day) elffect 1976

Using an uncertainty factor of 1,000, surgested no-adverse-effect level in
drinking water is calculated as follows:

d

3 =~ 0,003 mg/kg/day (ADI), 0.003 x 70° x 0.1% n 0,021 mz/liter.

1,000
a
pure pcp
Prechnical pcy
€Assume average weicht of human adult »~ 70 kg.

dAssumc avernve dally intake of water for man = 2 liters, and that P05 of total intake
is from water.

eTcst study froa which to calculate suggested no-adverse-cffect level.
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Comments on the Aquatic
Toxicology Section of the EPA
Ambient Water Quality Criteria
Document (March 15, 1979) on

Selenium

Summary

The freshwater c¢riterion is derived under one of
the proposed alternative procedures, using un-
published data to permit c¢riterion formulation.
The freshwater criterion appears to be fully pro-
tective of all tested species under laboratory
conditions.

The saltwater criteria is properly derived under
the proposed guidelines, but is numerically based
on a single acute study of MNysidors<s bznic, a
mysid shrimp. The saltwater criterion is fully
protective of all tested species.

Prepared by

John A. Hendrickson, Jr., Ph.D,.
Associate Curator
Division of Limnology and Ecology

and

James L. Peterson, Ph.D.
Director
Division of Limnology and Ecology

Academy of Natural Sciences
Nineteenth and the Parkway
Philadelphia, PA 19103

May 1979
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Proposed Criteria -~ Aquatic Life

For selenium the criterion to protect freshwater aquatic
life, as derived using procedures other than the Guidelines,
is 9.7 ug/l (derived as 0.44 times final invertebratec acute
value) as a 24-hour average and the concentration should never
exceed 22 ug/l (the final invertebrate acute value) at any
time.

For selenium the criterion to protect saltwater aquatic
life as derived using the Guidelines is 4.4 ug/l (derived as
0.44 times the final invertebrate acute value) as a 24-hour
average and the concentration should not exceed 10 ug/l (the
final invertebrate acute value) at any time.

Qur Conclusions

The freshwater criterion was derived according to the
first of the published proposed alternative procedures since a
fish or invertebrate chronic value could not be derived under
the proposed guidelines. These chronic values did not direct-
ly affect the criterion valucs, but other unpublished data was
used to modify the final invertebrate value, raising this con-
centration significantly. The most important determinants of
the criterion components are the species sensitivity which
cannot be directly evaluated in this case. The freshwater
criterion appears to be fully protective of all tested species
under laboratory conditions, but does not address ambient
conditions.

The saltwater criterion is properly derived according to
the proposed guidelines, but is numerically based on a single
study of Mysidopsis behtc, a mvsid shrimp, and the species
sensitivity factor for invertebrate acute studies. The c¢ri-
terion appears to be fully protective of all tested species;
further evaluation is not currently possible.
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Selenium
General Comments

The available data indicates that selenium can be acutely toxic
to aquatic invertebrates and fish., The criterion document does
not indicate the levels of selenium concentrations encountered
in ambient waters; the discussion of health effects permits the
inference that selenium concentrations in freshwaters are high-
ly variable. An old value (which may not be reliable in view
of analytic improvements) gives the average concentration in
seawater as 0.004 mg/l, or 4 ug/l (Sverdrup, et al. (1942)).

The introduction (p.A-1) indicates that the major sources of
environmental selenium are natural rather than anthropogenic.
The health effects data suggest that dietary sclenium is essen-
tially in low concentrations for most species (p.C-46) and that
there are significant interregional differences in ambient
selenium concentrations (p.C-47); this could suggest that native
or naturalized populations of aquatic organisms could bec adapted
to different ambient concentrations of selenium. Thosec points
suggest that it might be unreasonable to establish a nation-
wide selenium criterion for the protection of aquatic life if
such criterion values were to be in the range ordinarily encoun-
tered by aquatic life in the absence of anthropogenic sources.

A similar pattern of reasoning would suggest that the proposed
24-hour average value for selenium in seawater is very possibly.
within the range ordinarily encountered by marine organisms,

and that marine organisms in somec coastal regions may be adapted
to higher concentrations of selenium than the proposed 24-hour
average concentration.

The aquatic life criteria were not devcloped using bioconcentra-
tion data, presumably because it is difficult to establish an
appropriate limit for selenium concentrations in food. (pp.C-
48, 49).

Specific Comments

Freshwater

Acute toxicity

On p.B-2, the text refers to "two test results with Darinia
magna,' but Table 2 indicates that one of thesc is with Hycllela
gzteca instead; therefore, the comments on Guideline adjustment
factors should not be inserted at this point.
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Selenium

Criterion Formulation

The first attempt failed for lack of a suitable fish or
or invertebrate chronic value; when these were supplied from
very new data, a second attempt was made. There is one
computational error in the second attempt, namely, that the
geometric mean of the two available fathead minnow (juvenile)
flow-through tests with measured concentrations should have
been used instead of the single lowest value; since this geo-
metric mean does not indicate different sensitivity for fry
and juveniles, the geometric mean for fry and juveniles should
be taken, and this yields a Final Fish acute Value of 2100 ug/l.
The correct procedure was followed for recomputing the Final
Invertebrate Acute Value, and these two Derkhnia mcgna tests do
not clearly support the Guideline adjustment factors.

Although the Final Fish Chronic Value is less than 1% of

the Final Fish Acute Value, the reduction does not scem unrea-
sonable in view of the long-term studies presented in Table 5.

Saltwater

All the available marine data arc from studies just complet-

ed for EPA. Tests have becn completed on only onc fish, one
invertebrate and one algal species,

Acute Toxicity

The Guideline sensitivity factor of 49 for saltwater
invertebrates results in a Final Invertebrate Acute Value much
lower than the equivalent calc¢ulation, with a sensitivity factor
of 5.1, for the same invertebrate, in arriving at the Final
Invertebrate Chronic Value. The saltwater criterion values are
both based on the Final Invertecbrate Acutc Value. This scnsi-
tivity factor is subject to review as more sets of data become
available.

Criterion Formulation

Page B-14 was omitted in our copy of the criterion document,
but the information should be identical to that presented in the
Federal Register (44:15962, 3rd column). The 24-hour avcrage
concentration of 4.4 ug/l is uncomfortably close to the reported
average of 4 ug/l in seawater (Sverdrup, et al., 1942). This
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Selenium

suggests that the sensitivity factor may be unnecessarily large
in this case.

Additional References

Sverdrup, H.U., et al., 194Z. he Oceans. Prentice-Hall.




EVALUATION OF THE {IEALTH EFFECTS SECTION
OF THE CRITEPIA DOCUMENT
FOR AMBIENT WATER
FOR

Selenium

Cor.clusions: The health based criterion selecte@ for sclenium
is appropriate. The significant toxicological literature on

selenium is adequately reviewed.

Prepared by:

Ro.f Hartung, Ph.D.
Professor of Environmental Toxicology

The University of Michigan
Ann Arbor, MI 48109

May 10, 1979
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General Comments:

The proposed criterion for the protection of human health
is approximately 10 ug selenium per liter, which is similar
to the recommendation made by the NAS Committee on Drinking
Water and Health and is identical with the present EPA drinking
water standard. The document is, in general, very well written
and takes account of most of the known literature on selenium.
The document discusses the role of selenium as a required
trace element, its toxicity at elevated levels, and the known
information on the possible carcinogenicity of selenium. For
selenium, the experimental data on cancer are equivocal. There
clearly are data that argue for both sides of the guestior of
carcinogenicity or non-carcinogenicity. It is interesting to
note that in this case EPA chooses the position to call
selenium non-carcinogenic and does not employ the carcino-
genicity extrapolation model for selenium, while for other
' chemicals it takes any indication for carcinogenicity as a
sufficient basis to label a chemical a carcinogen,
If such a position were chosen for selenium, then the
resulting criterion for selenium would be less than the con~

centrations required to prevent deficiencies.

Detailed Comments:

Page A-2. The statement regarding the FDA position on
selenium appears to be out of date., In fact, as indicated
on page C-42, the FDA has ruled that sodium selenite may be

used as a feed additive with certain restrictions.




Page C-1. The units utilized ﬁo express the selenium
contents in foéds differ sig¢nificantly between different food
commodities. The concentration of selenium in eggs is guoted
incorrectly from the NAS document; the concentration should be

10 ug per gram rather than 10 ug per liter.

Page C-25. The dilutions cited for the various tests done

in tissue culture are meaningless because no units are given.
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Comments on the EPA
Water Quality Criteria For Silver
For the Protection of Aquatic Life

(FR 44, pg. 15964, March 15, 1979)

Prepared by:

Haines B. Lockhart, Jr., Ph.D.
. Senior Chemist
Health, Safety and Human Factors Laboratory
Eastman Kodak Company

May 14, 1979

Conclusions

.\

On the basgis of the data and discussion givea in the Silver Criteria

Document (PB 292 441), the criteria to protect freshwater aquatic life

of 0.000009 parts per million total silver as a 24-hour average, and
0.0019 parts per million total silver as a maximum, cannot be justified.
The 24-hour number is based on one egg-fry sub-chronic fish bioassay in
which water of a hardness of only 26 mg/l, as CaCo3, was used, and the
test chemical was silver nitrate. The aquatic toxicity of this soluble
silver salt is unrepresentative of the toxicities of silver species
actually present in most silver-bearing wastes discharged to the en~
vironment, and the dilution water used is unrepresentative of most

natural waters.
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General Comments

It is disturbing to read in this criteria document the way in which the

EPA has repeatedly ignored considerations of silver toxicity as a function
of the environmental chemistry of silver. The EPA's treatment of all
silver species which could be present in the environment, as if these
species were soluble, uncomplexed (free) silver ion, disregards volumes

of published research on the inorganic chemistry of silver. The cri-
terion document avoids the important facts in the scientific literature
(Terhaar et al, 1972, 1977; Bard et al, 1976; and Cooper and Jolly,

1970) that point to the effects of silver on aquatic organisms as being

a function of the concentration oﬁ free silver ion, not a function of .

the concentration of total silver.
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The method 'used by the EPA to dovelop the silver water quality criteria
for the protection of aquatic life, described in the May 18, 1979 Federal
Register, is long on statistics, short on biology, and lacking in environ-
mental chemistry. The method used to calculate water quality criteria
concludes that the analytical éhemistry, physico-chemical properties,

and aquatic effects, as functions of biological species exposed and
chemical species of silver present, can be determined with "statistical
validity" from the results of previous studies on a random set of un-
related chemical compounds. Such conclusions by the writers of the EPA

method are incorrect.

The eriteria numbers for total silver should be subjected to a very

important test: reasonableness. One good test for reasonableness would
be: are the numbers put forth consistent with what is found in natural
unpolluted waters where the aquatic species to be protected are known té
flourish? The numbers proposed by the EPA for total silver criteria
fail this simple test of reasonableness. Significant data exist in
EPA's own STORET data base which show that concentrations of total
silver more than two orders of magnitude greater than the proposed
0.000009 parts per million criterion value are present in natural waters,
with no measurable adverse effects on aquatic life. 1In fact, many of
these same natural waters are recommended by the reSpective'local wild-
life and conservation groups as being excellent fishing areas. However,
a strict interpretation of the EPA criteria for total silver would be
that nature has erred by placing harmful concentrations of total silver

in natural waters.
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To be scieétifically valid, the criteria for silver must Se written in
terms of free silver ion, not total silver. The method for calculation
of water quality criteria, as set forth in the May 18, 1978 Federal
Register, is inappropriate to use for the establishment of criteria on

silver.

Specific Commentg (Page numbers refer to the criteria document)

A~ 1 Only those silver salts which readily dissolve to give appreciable
free, soluble silver ion concentrations, such as silver nitrate and
silver sulfate, are toxic to a large number of microorganisms.
Silver compounds of envirommental significance, such as silver
sulfide and silver thiosulfate complex, have been shown by Terhaar

t al, (1972, 1977) and Bard et al (1976) to be without significant

toxicity to agquatic life,

A~ ) Free silver ion, not "silver salts", combine with sulfhydryl groups
on biological molecules. TFree silver ion, not "maﬁy silver salts",
can be absorbed into the human circulatory system resulting in
argeria. Such effects caused by silver ions are discussed by

Cooper and Jolly (1970).

A~ 2 Effects on aquatic organisms have been demonstrated by free silver
ion at concentrations > lppm. Effects have not been shown by
silver species in which the silver ion is tightly complexed (sce

Bard, Terhaar, above).
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A- 2 The reference by the EPA to Kopp's finding that silver concentrations
- in well and'surface waters ranged from 0.] to 38 ppb, with a median
of 2.6 ppb, is interesting in light of EPA's 24-hour average criterion
value in fresh water of 0.009 ppb. A reasonableness test should be

applied here.

B- 1 The statement that ' ... there are no data available on the toxicity

of different forms of silver.' points up the inadequacy of the
literature search on silver effects on aquatic organisms. Data on
the effects of silver species are found in such journals as the

Journal of the Water Pollution Control Federation (Bard et al,

——

1976) and Water Research (Terhaar et al, 1977).

B- 1 The acute awd chronic effect data on fish, specifically raiobow
trout, are from Davies et al (1978). It should be noted that
the chloride content of the water used in the Davies studies
represents about 5% of the water in the U.S. supporting a good fish
fauna (McKee and Wolf, 1963); 95% of all such waters have > 170
mg/l of chloride ion present. Thus, the criterion value of 0.009%
ppb may be valid only to protect rainbow trout in Colorado-like

mountain streams from the adverse effects of silver nitrate.

B- 3 The use of the lowest plant toxicity value instead of a geometric
mean of all data when caleulating the final plant value seems
statistically inconsistent with the manner in which the other

values were calculated.
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B- 5-10 Tables 1-6 contain some studies performed with s{lver species
other than silver nitrate (free silver ion). All of these chemical
species should not be lumped together as "silver" when reporting

out effects.

B- 6 Table 2. Only the extremes of the data are reported here, showing
that there is little correlation of toxicity between two invertebrate

species.

B- 7 Table 3. Davies et al (1978) reported the "no-effect" limit as
0.09 pg/l based on adjusted control mortality. However, actual
control mortalities were never reported., If the control mortalities
exceeded 10X, by the EPA's own definition, this test would be

considered invalid.

B-10 Table 6. Data from this table were evidently not used for the
criterion calculation. Terhaar et al (1972) is quoted incorrectly;
the 96-hour mortality to fathead minnows using silver thiosulfate

at 250 ng/l, as Ag, is 25%, not 75%.
It should be noted in this table that Coleman and Cearley (1974)
exposed bluegills to 70 vg/l silver as AgN03 for six months with no

effects.

B-13 It is an indication of a problem with the method when the Final

Acute Valuc is less, 0.58 ug/l, (based on invertebrate data) than
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the Final'Chronic value, 3.6 pg/l (also based on invertebrate

data). A reasonableness test should be applied here
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COMMENTS ON THE PROPOSED HUMAN HEALTH CRITERION FOR

John Doull, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: The proposed ambient water quality criterion for silver appears
to be justified on the basis of the animal and human toxicity data presented

in this document. The use of a safety factor between 10 and 100 is rather unusual,

but the proposed criterion (10 ug/l) seems to be a reasonable criterion for

this metal.
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GE&ERAL COMMENTS:

This document provides a great deal more information than is needed to
establish a human health criterion for silver in ambient water supplies. The
first 20 pages of the human health section, for example, could be appropriately
summarized in a few paragraphs with short tables listing the levels of silver
in foods, human tissues, and geographical locations. Most of the rest of the
human health section of this report (160 pages) is also unnecessarily redundant,
repetitive and full of extraneous material,

The toxicity data, which is on page 68, demonstrates that both the acute
and chronic toxicity of silver has been extensively investigated in a variety
of species, including man. The synergism/antagonism section appears to be
more focused on selenium than on silver, although the silver-selenium inter-
action is well] characterized. The mutagenesis and carcinogenesis sections
provide good research reviews of the work done with silver but contribute
iittle to the criterion-setting requirements for toxicity data. In the criterion
formulation section of this report, considerable emphasis is given to the
derivation of the existing guidelines and standards for silver in drinking
water and work place air. The dependence of these criteria on argyria is
described and the problems associated with the use of a cosmetic effect rather
than a toxic effect as the basis for criterion~setting is discussed. Evaluation
of the reported toxic effects in rats chronically exposed to silver in their
drinking water leads to the conclusion that the NOEL for chronic exposure to
silver would be about 40O ug/1 and, using a safety factor of 10 to 100, the
criterion level was calculated to be 10 nug/) (1.6 to 16 ug/l). The recommen=

dation of the NAS Safe Drinking Water Committee for silver was to give consider-

ation to taking silver off of the list of substances to be included in primary

drinking water standards in view of the low natural concentrations of this

agent in public water supplies.




AN EVALUATION OF TIE
PROPOSED AQUATIC LIFZ CRITERIA OX

TETRACHLOROETHYLENE

Conclusion
il

-
[

fu

bage cn fish toxicity is more credili=s

-
=

T
San

Lh= 24ta

cn Derhnia magna, hence it should be us2d for criteria setting.

Using the guidelines, a value of 2600 ppb should not be exceeded

in & 24 hour.period. A final chronic value cannot be derived

&zt th= prasent time.

Prepared by

W, B, Nezaly

Environmental Sciences Researcﬁ
The Dow Chemical Company
Midland, MI 48640
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GENERAL COMMENWTS

L car=ition coefficient of 339 indicates that tetrachloroethvlensz
! A

12

=

that th=2 statamant

1+
fu

: a modest affinity for lipids. I be

-zt PZL has a "high affinity" should be changed (p A-1).

Ths data base for freshwater organisms p B-1l indicates that the
irvrarcanrate data on onhe spacies is unrublished and should nce
Sw w823 for criteria developmant. Th2 mors credible data is
Tn= texicity on fish. Since there is no chronic da+ta, then no
chronic criteria can be established at this time. The use of

the alternate guidelines as suggested on p B-4 is not accegptable.

The data base on saltwater organisms (B-11l) is also very weak,
To use one value for mvsid shrimp using 96 hour unmeasured,
static conditions is inconsistent with the guidelines. Since

this value was determined in 1978 under an EPA contract, the

b

xparimental procedure should have called for a flow-through

protocel where the concentration was measured.




EVALUATION Or THE HEALTH EFFECTS SECTION
OF THE CRITERIA DOCUMENT FOR
AMBIENT WATER
FOR

Tetrachloroethylene

Conclusions: The criteria document contains some misinterpreotations,
and the methodology used for the derivation of the health based
criterion is probably inappropriate for tetrachloroethylene. The
significant toxicological literature is adequately reviewed.

Prepared by:

Rolf llartung, Ph.D.

Professor of Environmental Toxicology
The University of Michigan

Ann Lrbor, MI 48109

May 10, 1979
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General Comments:

— In general; the document covers the literature on tetra-
chloroethylene (PCE) well. However, the criteria document
contains some guesticnable interpretations, and the method fof
deriving the criteria is probably inappropriate as noted under

the specific comments.

Specific Comments:

Page C-3. Some data on concentrations found in dry-cleaning
establishments and other occupational settings should be cited
here. The present TLV for PCE is 6790 mg/mz.

Pace C-11. The significance of electrical impedance
measurements on the cerebral cortex is obscure to me. Was this
information gleaned from an abstract of the Russian vaper or
from a £yll translation?

Page C-14. It is very guestionable that PCE is "closely
related to vinyl chloride"; there are significant differences
in physical, chemical and toxicological properties between
these two substances.

Page C-15. The last full sentence on this page is purely
speculative, and appears to reveal a bias on the part of the

S original author, especially when read in context with the last
paragraph on Page C-1l4.

Page C-16. Mixtures whose effects are less than additive
are defined as being antagonistic by the joint action model.

In order for potentiation to occur the ccmponents of the mixture

must cause greater than additive effects according to a joint

CMA 049714




action model. These mixtures can be called synergistic only
according to an independent action model which expects that
the damage produced by one chemical has no influence whatever
on the effects produced by the second chemical in the mixture.
Since non-specific interactions usually occur, the independent
action model scores the interactions of most chemicals as
synergistic.

Page C-22. The application of the Stockinger-Woodward model
to derive a "safe level" for ingested PCE in humans from a rat
inhalation study is probably inappropriate. This is especially

true for an effect such as "altered electrical impedance of

the cerebral cortex" whose significance is questionable.

Pages C-23 to C-24. If one calculates the amount of PCE

inhaled at the TLV, assuming the inhalation of lOm3 per 8-hour
day, a ratio of absorption bv ingestion vs ihhalat;on of 0.57,
and adjusts from a 5-day work week to a full week, *hen the
estimated daily intake per 70 kg person would be

670 mg/m> x 10m> x 0.57 x > = 2728 mg/day.

=
At an extrapolated risk of 10_5, the daily exposure according
to the criteria document would be

2.0 ug/1(21 + 110(BCF) x 0.0187) = 8.11 ug/day.
This would result in a risk/dose of 107°/8.11 = 1.23 x 10 °.
This can be applied to estimate the risk from exposure at the
TLV using the single-hit model.

P=1- exp(=2,728,000 x 1.23 x 10" %) = 0.9653

The single-hit model predicts the occurrence of cancer in.
virtually all people exposed to PCE at the eqguivalent to a

TLV exposure for a life-time.
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However, PCE has been used for a long time, and many people
have been exposed to it without any obvious exposure-related
cancers being noticed. There is an obvious discrepancy between
the animal model, the extrapolation model and the human
experience! The conclusion must be that the use of the EPA
approach to developing water guality criteria for compounds
that have been found carcinogenic in animal testing is inappro-

priate for PCE.
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AN EVALUATION OF THE

PROPOSED AQUATIC LIFE CRITLRION ON

THALLIUM

The recommendation that no criterion for thallium can be
derived for freshwaler or saltwater aquatic life is justified frum
the scarcity of data in the literature. Chronic toxicity data for
freshwater fish were presented from a U.S. EPA study that had lim-
ited pcer review and circulation and was not clearly referenced in
the text. No recommendation is justified at the present time {rom
the additional studies found and added to this document.

Prepared by

Donald §. Cherry
204 Mavwood Streect
Blacksburg, Virginia 24060

and
John Cairns, Jr.

501 Bishop Road
Blacksburg, Virginia 24060

May 1, 1979
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GENERAL COMMENTS

The recommendation that no criterion for thallium can be derived
for freshwater aquatic life is justificd. There are insufficicunt
data to estimate a criterion, and only a few general references

on thallium studies have bLeen cited in the criterion document,

Specific Comments

p A-1, 1) The 13th line, "of trivalent' shouid read "or trivnlent',

p A-3. 1) In the 2nd sentence, the authority or reference that
reported chronic toxicity to fish at thallium concentrations us low
as 20 wg/% and to bioconcentrate by a factor of up to 130 is missing.
It is assumed to Le U,S5. EPA (1978) as referenced in Table 3 (p B—?).
1f so, it is difficult to evaluate the methodology and potential mor=-
tality between controls and treated groups because of the limited
distribution of this study.,

2) Additional studies that may be incorporated into the
introduction section include Mathis and kKevern 1975 ("Distrabution
of mercury, cadmium, lead and thallium in a eutrophic lake"), Eisler
and LaRoche 1972 ("Elemental composition of the estuarinc teleost

Fundulus heteroclitus L."), Norris et al. 1976 ("Toxicity and accumu-

lation of thallium in bactcria and yeast"), and Nehring 1962 ("Experi-
ments of the toxicological cffect of thallium ions on fish and fish-

food organisms').

p A=5. 1) 1In the last reference, Zitko 1875 is cited twice on p A-1,

but not as Zitko et al., 1975, Which of these references is Zitko et

al.?
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p B-1. 1) 1In the 2nd sentence, again, what is the reference
to chronic toxicity of thallium to fish at 20 ug/L? The same

question applies in the next sentence at 100 ug/% for algae.

p B-4. 1) The summary of available data for freshwater aquatic
life is basically represented from the U.S, Environmental Protec-
tion Agency (1978) which has limited peer review and circulation,
A similar trend is observed on p B-13 for saltwater aquatic life,
Since this unpublished EPA document is not a primary reference, it
is recommended that the methodology be made available for review

before evaluation of the data is completed.
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CRITERION FORMULATION

The guidelines for establishing a final acute fish toxicity number
may have been erroneously calculated. The geometric mean of
adjusted LC50 values of 2,000 pwg/% should be readdressed to see

if 16,012 ug/2 is correct.

No formulation of criteria for freshwater or saltwater ayuatic

life should be attumpted for thallium at this time until sufficient

data are generated in the literature,
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MISSING AND ADDITIONAL RLFEKENCES

1. TCisler, R. and G. LaRoche, 1972. Elcmental composition of

the estuarine teleost Fundulus heteroclitus (L.). J. Experi-

mental Marine Biol, and Ecol. 9:29-42,

2. Mathis, B. J. and N, R. Kevern. 1975, Distribution of mer-
cury, cadmium, lead and thallium in a cutrophic lake. Hydro-

biclogia 46:207-222,

3. Nehring, D. 1962. Experiments on the toxicological effect
of thallium ions on fish and fish-~food orvanisms., Z. Fisch.

11:557-562,

4, Norris, P., n. M., Wing, M. N. Hughes ond D, Py Kelly., 1976,
Toxicity and accumulation of thallium in bacteria and yeast,

Arch, Microbiol., 110:279=280.
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COMMENTS ON THE PROPQSED HUMAN HEALTH CRITERION FOR

Thallium

by

John Doull, M.D., Ph.D.
University of Kansas Medical Center

Kansas City, Kansas 66103

CONCLUSION: Although the safety factor used to calculate the ambient water

gquality criterion for thallium seems to be higher than justifiable, | would

have no serious objection to the final criterion proposed in this document

(b ug/1).

CMA 0458722




~

GENERAL COMMENTS:
In following the arguments, assumptions and calculations used to calculate

the human health criterion for thallium in ambient water supplies, it is

evident that the recommended level Qf L ug/! provides a generous margin of

safety. The rat subchronic study (Downs et al.) is reported to demonstrate a

NOEL of less than 12 ppm in the diet (calculated to be less than 1.6 mg/kg/day).

Reducing the dose by 1/3 results in no symptoms or adverse effects, which suggests

a NOEL of about 1 mg/kg. Using the NAS Safe Drinking Water Commitiee approach

for data gf this type (no 2-year chronic, scanty subchronic, no acute human

data) with a safecity factor of 1000, the calculation would be as fo!lows:

= 1.0 ug/kg/day (AD!) X 70 X 0.1 = 7 ug liter

1000
In the case of thallium, this safety factor seems large since there is rather
good data on the acute letha! dose for thallium in children and adults, and the
toxic effects of thallium are similar following single or fractionated doscs.
The huran heaith criterion calculated in this document includes a further re-
duction {additional safety factor) to take care of the differences in intawe
required by the rat and man to attain a steady state condition, 1in the NAS SDW
approach, such additional factors sre not included since they are assumed to be
more than adcquately provided for by the use of the 3-fold safecty factor appreach.
Thus, the human health criterion calculated in this document is lower than the
NAS SDW toxicologists would have recommendcd.‘ Howcverl the diffarcnce is not
large and there are some arguments for rccommended levels in this document, which
arc not directly related to the safety factor approach. In addition, the data
in this report indicate that this level will be reasonable in terms of dotection
methodology and the '‘real world' situation.

This report demonstrates one of the current concerns of manmy toxicologists
in the use of safety factors by regulatory agencics to establish hazard

standards. When safety factors are applied sequentially or '“pyramided,” the
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net result is often a gross exaggeration of the level of protection. For
agents with a steep dose-response relationship, this approach is almost
invariably imappropriate, both from a toxicologic viewpoint and for maximizing

benefits and minimizing the risks associated with a specific chemical entity.
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N EVALUATION OF THL

PROPOSTD AQUATIC LITE CRITLRIOL OL

TRICHLOROLETHYLENE
Zcnslusicn
marvz defzmgiblas miumber f0r the maMimur Conf=nTraticrn tlies
snz2.é not be exceeded is 7900 ppb. A chronic nunber n=eds

=c z2 Zeveloped.

Preparec by

W. B, Neely

Environmental Sciences Research
The Dow Chemical Company
HMidlangé, MI 4B63C

June 1, 1979
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GENERAL COMMENTS

Thz Rey data used to establish the aguatic life criterion are

published TPA documents. Until such data is publishzd
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l“erature, the criterion as proposed lack cr=dibility.

Th2 critarion to protect freshwater acquatic life is based on

wrertebrate spacies and should be so0 statezd,

m
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p A«l, 1) Trichloroethvlene 1is not used as an inhalation aesthetic
a2t this time and the statement indicating such a use should be

czletel,

2) The paper by Pearson and McConnell is a general overview

paper and shoulé not be used as primary reference.

3) The paper by Radding et al on bioconcantration was not
available for review. Again, this is an internal EPA document andé
is not suitable as a primary reference. The statement "maw bio-

wate
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CRITERION FORMULATION B-5

Th2 guicdelines for establishing a final acute invertebrate
tonizity number suggest that the geometric mean of all acute

vzluzs b2 estimated. Since there is only one acute value, it

=, =1

is impossible to determine a mean. Hence, this method should

fu

us2

£1]

rncT b .

—ore dz2fensible number is 7900 Lg/L based on the fish acuts

g

gtudies.
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EVALUATION OF THE HEALTH EFFECTS SECTION
OF THE CRITERIA DOCUMENT
FOR AMBIENT WATER
FOR

TRICHLOROETHYLENE

Conclusions: The evaluation of the carcinogenic effects of tri- |
chloroethylene is compromised and the derived criterion is very
questionable. The significant toxicoloyical literature on tri-

chlorocthylene is adeguately reviewed.

- Prepared by: -
Rolf Hartung, Ph.D.
Professor of Environmental Toxicology
The University of Michigan
Ann Arbor, MI 48109

May 14, 1979
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General Comment s

The criterion document on trichloroethylene (TCE)
covers the available literature relative to toxicology and
health cffects well. The evaluation of the carcinogenic
effccts of TCE is compromized and the derived criterion is

very guestionable.

Gpoecific Ccomment e

Pugu C=-2 (top) What is trichloroethylene chloride?

Page C-21 (bottom) The interactions of TCE with CNS stimulants
or deproessants are speculative.

Faae C-22. Considering Lhe weakness of the mutagenicity data
the introductory statement in the teratogenicity section is
inappropriate.

Pugns C-23 to C-24. The last sentence of the mutagenicity
section should be used to introduce this section. The occur-
rence of impurities in the TCE samples tested has so compro-
m.zed many mutageniCity studies and the carcinogenicity study,
that it should be treated as a major point of discussion.

Puge C-24 (center). The reported concentration of 1M TCE in
tissue culturc is either reported in error, or the resulting
changes bear no relationship to any real world changes.

Pages -2 tg €C-2», Since the proposcd criterion is for TCE
and not for cvpichlorohydrin or epoxibutane, the.NCI carcino=-

agenicity ata cannot be used to establish a criterion for TCE
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