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medium with minimum requirements of water quality.
The major considerstion Is that the wates scidity be
relatively Jow to prevent corrosion of equipment.

However, many operations require use of lasge quan-
Uties of water with.quality requirements relatin
Impurity, type, and level. ‘These operations are froth
Botation, mine dump lesching, and umdcry ol re-
covery.

Water quality requirements nesded for the manufacture
of cement are minimal, the document said. The major
consideration is the alksll conteni of process water.

Woter Resouron

NAS SAYS KNOWLEDGE OF LOCALITIES
ESSENTIAL TO APPLICATION OF STANDARDS

Knowicdge of local environmental conditions is es-
sentisl prior 1o spplication of any wates quality recom-
mendations l‘ov mmne qunﬂc life and wildlife, asccording
to a Nati ! * draR of “Water
Quollly Criteria ~ 1972" (Envlvonmcm Reporter, August

10, p. $88 and August 17, p. 669).

The NAS documenl deull with maintenance of the
marine y Iture, wi idlife pro-
tection, and v-u
tions, NAS aho considered the efl’ecn “of 1 teansportation,
harbor dmloymcnl dredging, and dumplng of spolls.

NAS said ion of ions to 8 locll

i i In 1ok

situstion s \mique. b it an
of the circulation of water and the mulunl mixing and
dilution of pollutents, a knowiedge of biological species,
md determination of lhe most sensitive species, and an
[ fon of the port of ials through the food
wob.

Water Quelity Changs

The introd of & chemical pound or & change
in the physical environment can affect » natural marine
ecosystem in several ways, the nport said. These changes
include a reduction in the input of solar energy into the
ecosystem, an increase in the input of organic matter and
nutrients that might stimulate growth of undeslsable
species, and s reduction in the availability of nutrients by
increased sorption and sedimentation.

Changes also can create intolerable physical extremes
for some ormganiwns, kill or reduce the suocess of in-
dividual organisms, eliminate wedes, reduee »ociel diver

Aquacuiture
) is heavily d d
ty, uccomng to the NAS repon
Genersl recommendations for the quality of water for
use in culture include continuously adequate control of
those materils and conditions, which sre required for
;ood health md efﬁciem production of the species and
of d hemical -nd whymd conditions.
Other | al stabili-
ty and prevention of introduction of diseases. NAS said
specific requirements -for each culture cffort must be with
reference to the species involved, the densitics desired,
and the operational design of the culture system.
NAS said it is difficult to assess the potential yicld
from marine aqu.culum dependml s n isona pmmllvc
art undemol

on high water quali-

np
. introduction ol’ present uethods into new undevelom

parts of the wordd could at least double the present
harvest within the next IC years, the report said.

Marine Wildlife

NAS aid its recommendations for marine wildlife
include all criteria formulated to protect fish, inver
tebrate, and plant communities because wildlife can only
be. adequately protected, if the diversity and integrity of
food webs are maintaincd. Further, these recommenda-
tions must protect wildlife from poflutsats lhat are
relatively persi in the i
wind or wnev currents, and concentrated or ncycled in
food webs.

The wport said the recommendations 10 protect wild.
life dependent on fresh water ecosystems slso may apply
to estuaries.

NAS said it is not practical to make ucommenduhm
for the relatively p organic p based on
water concenluuom. elpechlly when pmmon coef-
ficients are unk n. Th fot the
toxic oganic pounds that u:- phically sccumuleted
by marine wildlife are based on concenteations In fsh.

NAS recommendations fur marne wildlife are s fol-
lows:

In the b of data indicating that radionuclid
released by human activities are accumulated by wildiife
specics, recommendations established for marine fish sod
invertebrates also should upply to wildlife.

In the absence of data indicating that heavy metals are
present in marine wildllfc m conunluliom sbove natural
levels, to protect other
matine oganisms should apply.

Polyd\lonmted biphenyl concentrations in any semple

sity, d bi of increate b
pMia A
; Firheries ‘
General requirements (or water quality in relatton to

successful fitherles include favoiable environmental con-
ditions at every location, which is required in the life
hislory of each species; freedom from tainting substances;
wbsence of toxic ditions or
sublethl deleterious conditions.

Further, there should be waler sufficient to maintain
Ihe health of the biological systems, which suppost useful

b s and ab of

g of & homogenate of 25 or more whole fish of
any speciei that is consumed by fish-eating birds and
mammals, within the same size range a3 the fish con-
sumed, should be no greatrr than .5 milligram pes kilo-
gram (mg/kg) of the wet weight.

T concentrations in any sample consisting of 8
homogenste of 25 or more fish of any species that is
d by fisheating birds and memmals, within the

species, and ntmna of enwmnmenul condmom. which
sre exceptionally fi to p P , and
competiton of useful species.

same size range as the fish consumed, should be no
grester than 50 micrograma/kg of the wet weight.
The wum of the concentrstions of aldrin, dleMrin,
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ondrin, md heptachior in any sample consisting of
homogenate of 25 or mots whole lsh of my species that
s consumed by Ash-cating birds and mammals, within the
size range consumed® by any dird or mamnal, should be
no grester than five micrograma/kg of the wet vulﬂn

The concentration of my chlorinsted h

marine 96-hour LCsq dats for the sppropriate mpnmm
most sensitive to antimony. € of
oqual 1o or ding .2 mg/t o hazasd. Dou
are not available for m.ommendln. 8 concentistion which
would present minkmal risk of deletesious effects.

thh| llnd.n. ddnulme, mduulﬁn, m:lhoxychlov,
mirex, toxap and h hl In any sample
oonsisting of » homo‘en-\e of 25 or more whole fish of
any specles thet is consumed by fishesting birds and
mammals, within the size range that is consumed by any
bird or mammal, should be no greater than 50 micro-
stamig of the wet weight,

To reduce the incidencs of lead pononlng fmh wmr
ond marine waterfowl, NAS

An lication factor of 01 should be applied 1o
marine 96-hour LCye data for the sppropriste organisms
most {live to anenic. C ions of arsenic equd
to or exceeding .05 mg/l constitule s hazard and concen-
trations fess than .01 mg/) present minimal riuk of deletes.
lou: cffem

&Imum factor of 08 should be appiled 1o
mnm -hour LCyq data for the spproprisie omsnisms
most sensitive to barium. Concentrations of barium cqua

shot be used or that no further lead shot be lnuoduud
into zones of shot deposition if lead shot concentrations
exceed one shot per four square feet in the top two
inches of sediment. ;

NAS sald the ch eiving body of
water must be considered when evduulng the cfl‘eeu of
"y p upon the

[Aixing Zones

The weport ssid that miving zones should be considerd
on » cae-bycase bmis, because each proposed site in-
volves a unique set of pertinent considerations. These
Include the nature, quantity, snd concentration of ef
fluent material; the physical, chemical, snd biologi

to or ding one mg/) constitute & hazard and concen-
Arations fess than .S mg/1 present minimel risk of deleter-
fous effects.

An application factor of .01 should be applied to
marine 96-hour LCyq data for the sppropriste oganiuns
most sensitive to deryllium. Concentrations of beryllium
oqual to or exceeding 1.5 mg/l comtitute a hazard and
concentrations less than .| mg/! prcsent minimal risk of
deleserious effects.

Concentrations of boron equal to o1 exceeding five
mg/l constitute a hazard and concentrations less than hive
mg/l present minimal rsk of deleterious effects. An
application factor of .1 was rcommended for boron

8!
cheracteristics of the mixing area and recelving vu(en.
and (he desited vaes of the waten.

However, the academy's general rocommendation was
thst the tolal time-toxicity exposure history should not
couse deletcrious effects in affected populations of im-
portant species, Including the post-exposure elfects.

Categoriey of Pollutants

Fot temperature, NAS said the rscommendations in-
cluded in the report on fresh water appear 10 be valid for
estusrine and marine waters a8 well. However, additional
studies are needed on the tempersture tolerances of
species directly involved.

inorgenics

TM NAS d ati; b‘ 1 1 b toal
including hesvy metals and pH arc o Hlom

‘The normal range of pii in either direction should not
be extended by more than .2 units. Within the normal
renge, the pil should not vary by morwe than .S unit.
Addition of foreign ma(eml should not drop the pH
below 6.5 or raise It sbove 8.

An spplication factor of OI dlould be applied to
manine 96-hour lethal (LCyo. median) data

ds applied o marine 96-hour LCyy data for ses
waler.

Free bromine In the marine envitonment should not
exceed .1 mg/1 and ionic bromine in the form of bromate
should not exceed 100 mg/).

An applicstion factor of 01 shoukd be applied to
mnvine 96-houv I.C“ 4¢u for nppmprme ovpnlmu most

of equal
to or 0 m;ll o hazard and concen-
tiatiohs ku lhm .2 miciogram per liter present minimal
risk of deleterious effects. In the presence of copper
andfor zinc st one mg/l, the spplication factor for
cadmium should be lower by at leasst one order of
magnitude. Cadmium ecriteria for squatic life should also
apply to wildlife.

An spplication facter of .1 should be applied to marine,
96-hout LCyq dats from sea water bioassays for the most
sensitive species to be protected from chlorine. Free
residual chlorine in sea water in excess of .01 mg/l can be
hazardous to marine life. However, in the sbsence of data,
it Is premature to advance recommendations.

An application factor of Ol should be applicd 1o
marine 96-hour LCqo dl‘l fov the sppropriate mnnmm

for the sppropriste organisms most sensitive 1o o
Concentrations of duminum exceeding 1.5 milligrams per
tiver (mg/t) constitute a hacerd end concentrations Jess
than .2 mg/l present minknal risk of delete rious effects.

An aspplicstion factor of .1 should be applied to marine
96-hour LCye date fo- the q;pmpmu organisms most
sensitive to of un-loned am-
monis squal 10 of cxuedlng 4 mg/l constitute s hazerd
and concentrations less than .01 mg/l present minimal risk
of deleterious effects.

An wpplicstion factor of 02 should be applied to

Copyright © 1973 by The Buresu of Netienal Affeirs, Ine,

most ftive 10 ch ons of ch

equal to or oA m;/l i 2 hazad and
concentrations less (Dun 08 mg/l present minimal risk of
deleterious effects. In oyster areas, concentrations should
be maintained at less than 01 mg/ft.

An spplication factur of .01 should be spplied to
marine 96-hour LCyo data for the appropriaie omganism
most sensitive to copper. Concentiations of copper equal
to or exceeding .05 mg/! constitute » hazard and concen-
t1ations lem than .01 micrograms per liter present minima
ik of deleterious effects.
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Cysniies
An aspplicstion factor of .1 should bc upplied to marine

005 mp/l present mimimal risk, if the pH is maintsined
wnhlnlm‘c of6.51085.
of the chronic effect of long-temm exposure of

96-hour LCye data for the pProp mos{
sensitive 1o cysnide, C ] of cyasnide equal to
or excecding .01 n.ll ‘comtiute s hazard and concentra-
tions less than 005 mg/) present minimal risk of deletes-
tous effects.

An application foctov of .1 should be applied to marine

fish to thallium, tests should be conducled for at lemst 20

on itive species. [ shoud
circulatory disturbances and ol'm swblethal efhctn Con-
centrations equal to or A mpht

Mazard and concentrations less than 05 mgll pmmr

inimal risk.

96-hour LCye -data for the npprop most
sensitive (0 Ruorde. Concentrations of Buoride equal to
or exceeding 1.5 mg/l constitute & hazard and concentrs-
|l'o“u ks than .5 mg/l present minimal sisk of deleterious
Mect.

Concentrations f iron equal 10 or exceeding 3 mg/l
constitule & hezard and concenuations less than 05
provant minimal risk of delsterious effects,

Concentrations of lead in sea water should not exceed
02 of the 96:-hour LCe fo~ the most sensitive species
and the 24-hour sverage concentration should not exceed
01 or the 96-hour LCyy. Concentrations of lead equal to
o ding .05 mg/l itute & hazerd and concentra-
tions less than .01 mg/l present minimal risk of deletert.
ous effects. Special offorts should be made to reduce lead
concentrations even further in oystergrowing areas.

An wpplication factor of .02 of the 96-hour LCy¢ for
the omgenisms most sensitive (0 mangsnese was recom:
mended. Concentrations of .} mg/l may constitute o
hazard and concentrstions of leas than .02 mg/l present
minimal risk.

Concentrations of mercury equal 1o or exceeding .10
micrograms per liter constituie & hazard. Recommends-
tions establithed to protect squatic life snd public water
w”lm aho should apply to wildlife.

lons of molydd in sca water should not
cm«l 08 of the %-houv LCye for the most sensitive
species and the 24-hour average should not exceed .02 of
the 96-hour LCy .

An qp!klllon foctor of 02 lhould bo applied to
96-hour LC3s dsta on the organl to

An spplication factor of .01 should be spplied to
marine 96-hour LCye dats for the sppropriste organisms
most sensitive to uranium. Concentsations equal 10 or

ding .S my/l s hazard and concentrations
less than .1 mp/) present minimal riak.

Concentrations of vinsdium in ses water should nol
exceed .05 of the 96-hour LCyy for the most sensitive
species.

An spplication facior of 01 should be spplied to
marine 96-hour LCsq data for the appropriste organismms
most sensitive to zinc. Concentrations equal 10 of exceed-
ing .1 mp/l constitute & hazard and concentrstions less
than .02 mg/! present minimal risk.

Ol In Sea Water

NAS 3aid no "oil or petroleum products that can be
detected as 8 visible film, theen, or discoloration of the
surface, that can be detected by odor, that can cowse
tainting of fish or edible lnvertebrater or dmnage the
biota, or that can form an oil deposit on the shores or
bottom of the receiving body of water shouid be dis-
charged into sstuarine o1 coastal waters.

Accidental releases of oil to the marine environment
should be reclaimed or mncd a3 expeditiously a8 possidle
using d at lem Jent to those provided in
the l910 National Conlimnr,y Plan.

To protect marine wildlife, » monitoring program
should follow long-term trends in petroleum tas accunwia-
tion in selected aress of the oceans, no ol explonation or
drilling should be permitted within existing or proposed

nickel. Concentrations of nickel In uxeou of .1 mg/l
would poss s hazard and concentrations of 002 mg/t
would pose minima risk.

An application factor of .01 thould be applied to
marine 96hout LC;sq data fo. the appropriste omganisms
most sensitive to elemental phosphorus. Concentrations
m‘w ot exceeding one microgram per Jiter constitute o

An spplication factor of 01 should be applied to
morine 96-hour LCy o datp for sppropriste organisms most
semitive 1o sclenium. Concentrations equal to or exceed.
ing 01 mg/l constitute a hazard and concentrations less
then .00S mg/l present minimal risk of deletesious effects.

Concentrations of silver in marine water should not
exceed 05 of the 96-hour LCyq for the most sensitive
species. Concentrations equal 1o or exceeding five micro-
grams per liter constitute a hazard and concentrations less
than one microgram pes liter p vsent minkmal risk.

“An application factor of .1 should be applied to marine
96-hout LCyy dats for the appropriste omganisms mont
sensitive to sullide. Concentrations equal to or exceeding
01 mg/t constitute & hazard and concentrations lems than

ries, parks, rescrves or other protecied sreas, and

oil explor-llon or drilling should not be conducted in »

manner which could dclclerlnuny m:cl species subject to
or internati

To minimize damage to ‘the marine biota, oil on the sea
surface thould be contained by booms snd recovered by
uu or surface skimmen 0! :lmilu uchmq\m and oft on

thoutd be mech d using straw, pest
moss, or other approp hniques that will prod
minimal sdvese effects on the diota. In the event of a
tanker wreck, oil remaining in the hulk should be off.
loaded.

Failing recovery of oil from the sca surface or fiom a
wrecked tanker, efforts should be made 1o bum 0 in
place. Dispersants of minimal possible toxicity should bde
used only when neccssary to avoid even greates hawand to
the environment. NAS did not ucmmmnd sinking of oil.

NAS ssid the tration of pes in sea
water should be low enough so that the concentration in
any marine species will not exceed the Federsl Radiation
Council's tadiation proteclion guides for oganisms har-
vested for use as human food. This recommendstion is

based on the ption that radiati 3
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which am acceptable s human food, will ot injure
squatic organisms, including wildlife.

Sewape snd Nutrients

NAS said untreated or treated munkipal sewage dis-
dmpu should be iecognized a8 8 major source of toxic
R datiom for these pollutants will

Umit the amount of ewge nrnucm that can be di

Water Resouron
NAS REPORT URGES STRINGENT METHODS
TO CONTROL WASTE INPUTS, LAND DRAINAGE

More sted thods (o control and/or trest waste
inputs and land dnlmp should be spplied to lmpwn
vllur qnil(y . d d for

nto estuark tion rates of hlmly [T
pered materials should be cond‘md if the effiuent

NAS said that whils undegradable lynlimlc onganic
sompounds do not csuse oxygen deplation, they cen
sdverly offbct an ecosystem. Specific qusntitative
analyses shovld be done to identify snd assers the

of these

The sddition of my organkc waste lo the marine
enviconment should be controlled to avold decomposition
which would reducs the oxygen content of the water
below Umits mcommended for oxygen. Further, neither
ogenic matter not fertilizers should be added that will
induce production of orgsnic matter by normal biots to
m entent causing m increase in the size of any naturdl
anoxic sone in the decper weters of an estuary.

NAS said the natural ratios of svaillsbls nitsogen to
total phosphorus should be evalusted under each condi-
tion and the element actually limiting plant production
should be determined.

Dw nf sludge mo w-(d weiers should bo

wuch d

can dvmcly mm aqumc ogenisms. NAS said dupad
of ogenic wastes into the deep ses is not scommended
uwntl fusther studies or their fate, on their effect on
fauns, and on the controlability of such s procedure have
besn conducted.

The study ssid that disposal of waste materials ot sea
should be con!nlhd thonl d\ould be permitted onty
when p d thet the p
sction will not seriomly dnm the marine blou. Inter.
fore with fahesies operations or other uss of the marine
c:zl'l:nmnt. or cruswe hazards to humen health and

”.

Dredging
In eonnocuon with drdging’ operstions or other
physicd modificaticn of hatbors and estusries which
would increase u-. -upmdod mllment loul NAS made
several These of
the range and types of particles to be rsuspended and

the N y of Sci * draft of “Water Qull
ty Criterls — lwz."

NAS said that another general dation, which
would apply to » wide variety of teceiving systems and
poliutent nhot ideratl mudhdvnlopku-
ing reserve gnition of the Wmi
water quality mannpmtm programs.

Further, biomssys snd other appropriate tests showld
be made to obtain scientific evidence on the effect of
waste water disch on the envi t and 8 survey
of receiving systems lhuuld be made on a regular besls to
mess the impact of discherges on the biologicsl com.
munity,

Fresh Woter Lite

NAS said thet ar. essential objective of fresh water
quality is the protection of fsh and other aquatic orgen-
lsms for sport or commercial harvesting.

Although water quality characteristics in mixing zones
can differ from those in receiving systems, to protect uses
in both regions mixing zones should be free of materials
which form objectionsble deposits; flosting debris, scum,
ol and other matter; substances producing objectionadle
color, odor, taste, ur turbidity; and conditions which
produce objectionable growth of nulsance plants and
snimals.

NAS sald mixing zone ch shouid be defined
on s caseby<case basis to svoid potentisl biological
damage or interfererce with other uses of 8 receiving
system, This action should be taken only after determins.
tion that the mlmllcllve capocny of the recelving system
can safely the d|

To protect populstions of nonmobile benthic and
seasile organiams In mixing zones, NAS recommended that
the area of their habitat exposed to water quality poorer
than recommended receiving system qualily be minimized
by discharge design. An al ive would be to define
[} ittent time exp iationships for the
organisms’ well-being.

To protect drifting and both weak and strong swim-
ming organisms In raixing zones, NAS recommended thst
scientifically walid data be developed to demonstrate thet
the 1 can survive the Imqmod time exposure

history

tranworted, where they will settle, and what sub
changes or modifications could be crested by proposed
sotivities in both the dnd;od and disposal aress.

AS

id

hhloty based on i time
NAS said nppllullon hclon lhould be lncorpomnd
i vide an

alvo ination of the biological
ativity of the water col the sed ster inter-
l‘leo, .nd the lulnlnu mmnd to depths which contain

es'imation of the p l releme
mo the w uum eolumn of uaumu and establihment of
o3 of the suy-

’-ndci fosd and the p-nnmenl resident species of the
asa md their ability to> repopulate the aree and the
trandllosy species which use the area only at certoin
wasons of the year.

Copyright © 1973 by The Bureou of Nationel Affairs, Ine.

Into to
sdequate mudn ol umy when summations of short- term
exposure are developed.

When two plumes are contiguous or overisp and syn-
tergistic effects do not occur, NAS sald aquatic hfe
should be protected if the sum of the fractions of
integrated time exposure effects for esch plume if the
total 13 equal to or lews than 5. Allernatively, protection
should be provided If the sum of the fractions for both
plumes b squal to or lews than one.
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