/ y
(P

\\\,‘l |

I S LY

WATER QUALITY CRITERIA, 1972

A Report of the
Committee on Water Quality Criteria

Bnvironmental Studies Board ' *

.National Academy of Sciences
National Academy of Engineering

Washington, ' D, 0.9\1972

At the request of
and funded by .
The Environmenta). Protection Ageney
Huhlngton, D. C.)\1972

MONS 039380

TR R Skt e e e e e 4 s e



g&C‘T‘l o M—f

MprRILE  LiFg

MONS 039381




L
N4

e — s e

-

X ‘ . -

772

organisms also apply to wildlife in order to ptwide protection in

1o:sn1 arcas, | “(‘ . “ 1)

LOLLCI!}_O!‘.INI\TED DIPIENYLS ]‘CB
Evidenco s ncéum:lhtmg that PCB does not contributé to the

sheil thinning that has been a major symptom of the reproductive

failures and population declinas of npto:inl and fith-;lting birds.

Diotlry 1CB produced no shell thinning ot ogps of Mallard Ducks ‘

"(Anas plutyrhynchos 8) (licath et al. i E“ 1972), nor did rcn have any effacts

on oggs of Ring Doves (Streptopelia risoria) (Peakall 1971). A PCB

affeot could not be associated wth the thin;\ing of Brown Pelican

Lot . $ % v
(Pesecenus occidentalis) eggshells (lumbroush:'lh g'r:‘gnl 1972). ©PCB may increasc

susceptibility tp infoctious agents such as virus diseasas (Friend and

¥y :
Trainer 1970), Like other chlorinated hydtoclrbtml/,\l’cn increases the
activity of liver enzymes that degrade steroids, including the sex
. ' (3] X
hormones (Risebrough at sl. 1968; Street et al. 1968). The ecological

.

significance of this phenomenon.ds ot clear, -

Bociuse laboratory studies havo indicated that PCB, with its de-
riv'n:t;rn or motabolitos, causcs enbrﬁonic dcath of birds (vél et al, 1970 ; 7%

.

" 02 S
Vos and Koomen 1970; Vos in press 1972° ,/ Poakal et al. in press 1972) :nd bo-

cause oxcoyt:i.om\lly high concontrations are occasionally found in fish-eating

and raptorisl specics (Riscbrough et al. 1968:, Jensen et al, 1969)%;

it 4s highly probuhlc that PCB has had ll\ ndveru effect on tho

reproductive capacity of some specics of birdn that have shown

population declines.
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Hod!.ln PCB concentrations in vhola f£ish 6f eight spacias
e ,”'Mu\- blv 5’ f r—q",
£rom Long Island Sound, obtninad in 1670, were in the order of one N
(N/kﬂ (lays and Riscbrough 1972), and comparable couccn:tationl_havc

boen reported from southern California (Riscbrough 1969). On the

- basis of tha high probability that PCB in the environment has contri-

buted to the reproductiva failures of fish-eating birds, it is

doottlblo to docroase these levels by at least a factor ?t two Ss"o. . _'/4L¢.
2y Jlg

: ncuon 'III on Freshwnter Aqu-tle'ufe and wudute ‘op. Roo).

gccomendnticn . .
It :l; recommended that PCB concentrations in any sample JJ

consisting of s huﬁogmtu of 25 or more whole £ish of any spocies

that {a consumed by fish-cating birds and mammals, within the samo

" sdze range as the fish consumed by any bird or mammal, be no greater

oS, .. <08 ppm

than 0.5 mg/kg of the wet weight, 56066, 00¢
RN 7

In tho absonce of a standardised mathodology for the deter-

" mination of PCB in environmontal ssmples, it is recommended-that

estimates of PCB concentrations be based on th;‘co'metchl Ax:oclox®
preparatioa which it most closely resembles in chlorine compositien,
If the PCB com.poution should resanble & mixture of woxa than one

Atog}o@ it should bo considered a mixtura for the basis of quanti-
tation, aﬁd the PCB conccnttqtion reported should be the sum of the

componant A:oclm.nD equivalents,

Dor_copounms . L e

PR -

DDT comy Js have b widespread and locally abundant

pollutants in coastal and marine cnvironments of North Amcrica.
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. NLTRILOTRIACETATE (NTA) B

¢ Because of its poniblo hrgc-nello uu, nitrilotriscetata

(m'A.)ml;lo.\.l;.d 'b.e”evnluntc:l ;n light of c‘htonic low-level exposure via -
Jrinking water and its potonthl for adversely affecting the health
of ;h. goneral populntion. Althou;h'nﬁrilo:rhccue lcid,‘ a ‘whtto
crylnllim powder, is lmolublc in water, the tribuic salt is quite
soluble. - e .

NTA 'hn:‘;z:zn; affinity for {ron, calcium, msnuium.'lud
sine (Bnthr 1956)., 1ts rthtive affinity for toxic metals such as
cadnium and mercury is not pruently known, nor have its chelltin;
properties in compl_ax loni_c l_olu:ionlVbcen‘chluctcriud. . ,wppcr
snd lead concentrations in biologically trut;d vaste water after
flocculation with aluminum sulfate (125 ng/l) are a function of the
NTA present (Nnuona’lsn). . No information is available on the
toxicity of such chelacu'. ANo cases of acute human poisoning by .

KIA have been reported.

.

Ili the natural &nvitomnt, mqlmﬁlodegrlded to 092‘ no&

end Hy0, with glye!.no and apmonia as intermediates (Thompson nnd
v o
tuthie 1968). This appear ,- "to oceur vithin four to five duya.

Pegradation i8 accelerated by bioclogicil waste crnmcrlt;-}

"*
Conversionof NTA to nitrate is on a 1 to 1 molar basis.

3_'¢wmnd|tion--‘-u I & .//_v,

No recommendation conerning NTA is made at this time becauss of
the lb!onm of data on affinity for toxic metals, the absence of adequate

A e/
PR

n?,ﬂv;i,ig*w;;;.;. .w
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“NITRIIOTRIACETATE (NTA) -

————
Jomonstrable effocts on mans, and because there is doubt about {t¥" -

57

. [ -
ntunthl use as & substitute for phosphates in detergents, Toxicity

233

{sformation should be developed and evaluated to establish a reasonable

tocommendation prior to a-substitution. - —/‘- -
‘ o

r “/l,//},' '
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PHTHALATE ESTERS

B R L T NI

. Large quantities of phthalate astors are used as plasticisers in

(Y
pastics. Fhthalates in water, fish, and other organisms, represent a

Raad

potential but largely unknown health problem, They have been implicated

: {a growth retardation, accumulation, and chronic toxicity, but little
waclusive dnformation is available (Phthalates are discussed fg . <o ... ew..
: uecton.llr.\‘:. l-‘resiw'aur Aquuéic_l.if. and Wildlife.) Because there is in-

: autﬂel:mt information on their specific effects .on nan, no scientifically

ya!unuble recommendation can be made at this time concerning concentrations

of phtﬁnl.ntn esters in public water supply sources.
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POLYCHL.ORINATED BIFHENYLS (PCB)
.

*  Polychlorinated dbiphenyls (PCB) consist of a mixture of
~epounds only nughcly solubh in waccr' htghly colublc in fats, olls,
ot nonpoler liquida; and highly resistant to both heat aad biological
mndltion. PCB have a wide variety of industrial uses, primarily as

asulating fluid in electrical and heat trnnsfet aquipment (Interdepart=

R . = : M/

sontal Tnk Force 1972).° Bi%
) Exposure to PCh i lmovn to cause skin lesions (Schwartz 7?
tad Peck (194§§ and to increase liver onzym‘ activity that may have s, o . M

177
: neondn'y eftec: on raproducti.va processes (Bissbrough et al, 196§, /?’”JE’

Strast ot al, 1969, Wuumnn et al, 1970). It 4s not clur at this
time wvhether the effects are due to PCB or its contaminants, the chlori- .
: ; W LY N
satod dibengofurans that are highly toxic (Bauer et al. 1961, Schul: 1968,
Y X0 : ' ]
Yerrett 1970). It is also not imown vhether the chlorinated dibenzofursns
are produced by degradation o.‘. PCB as well as during its manufacture,

The occurrence o! m {n our waters has been documentcd ra-
' a3 e 7
peatedly ‘(New Scientist 1966, Holmu et al., 1967, Risebrough et al. 1968,
Y= 12 “21}
Jngen ot al. 1969, Xooman et al..1969, Schmidt et al. 197, Veith m Les
l971$. 'rhoy havo been anochccd with sewage ofﬂumu (noldcn 1970.

815 P07 % -

Schmidt et al. 1971) and rainwater (Tarrant and Tatton 1968), as well aa

rsleases and leakage, Failures of closed systems using PCB have causcd

tome of tha more woll known releases (Kuratsune et al, 1969, Duk. et ll.
;v'
197, It has baen reported that tho defined trontment proccu does little

- -

or nothing to remove PCB (Ahling md Jensen 1970).
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contaminated with polychlorinated biphenyls in 1968 indicated that

84

An epidemiological study on severe poisoning by rice oil

sbout 0.5 grama ingested over a period of approximately one month was

suffictent to cause the Yusho diseasa. Many of thosa affected showed

7 e o 43[“’
no signs of relief after nébou: three years (Kuratsune at al. 1969).°°

price and Welch (1971) have estimated on the basis of 194 samples that
i nfa.s ”p.t cent of the general population of the U.S. may. have PC3 1¢vela
of 1.0 wg/kg or higher (wet weight) in adipose tissue. Therefore, it
sppears that PCB may accumilate in the body., On this basis it can be
. nlcrh‘tcd 't\hlc a dlily {ntake of 0.02 mg would require about 70 years
to be toxic., Applying a factor of safety of 10 would permit a daily intake
of 0,002 mg, and assuming & two 1iter per day intake, l_unoitl & permissible

concentration in water to be 0.001 mg/1.
Lo S .

- llowwar, cvnluation of the utontion nnd accumulation of PCB !ro-
vater instead of cil in humans is hlghly desirable. A ltudy on rats with a

single oral dou of 170 mslkg showed utimry excut(on (of PCB) to be limited,

' - while 70 per cent "of the dose was found in thc feces during an eight week pariod

s s
(!o!ht\mrl’.t" al, 1971). Intomticn on PCB in :ha ‘diet would cluo be halp!ul.

"t ‘Because, r.Bb_l.itth“i.s_nlm:o-an.ubou:' the levels in vaters, the re-

tention .hgl lation in h ’ c.nd the effacts of verv low vatas of

ingestion, no defonsible recommendation can be made st this time.
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