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medium with minimum requirements of water quality.
The msjor considerstion i that the waler acidity be
relatively low to p t of equip

Howeve:, meny rn«m require we of large quan-
tles of water wi
Impurity, type, and level. These operstions are froth
flotation, mine dump lesching, and secondary oll re-
cowry.

Water quality requirements nc=ded for the manufecture
of cement are minimal, the document said. The major
consideration i the alkali corteni of process water.

Water Resouress
——

NAS SAYS XNOWLEDGE OF LOCALITIES
EBSENTIAL TO APPLICATION OF STANDARDS

Knowledge of Jocal enviconmental conditions Is es-
sentisl plhr to application of any water quality recom-
mendations l’ov muine qumc life and wildlife, sccording
to a Nati ¢ Sci * deaft of “Water
Quality Criteria — 1972" (Ewﬂw«mem Reporter, August
10, p $88 and August 17, p. 669).

NAS document desit with meintenance of the
muine ecorystem, fisherier, .qununun. wildlife pro-
tection, and waste disposal
tions, NAS also considered lhe effects of | transportation,
harbor development, dndﬂn.. and dumm of spoils.

NAS 1aid ticatl tos Iocll
situation is unlquo b an
of the circulation of water md the resultent mixing ond
dilution of pollutants, a knowiedge of biological species,
and determination of the most sensitive species, and an

lustion of the port of risls through the food
web.

Water Quality Change

The introduction of & chemical d or a change
in the physical environment can affect a natural marine
ecotystem in several ways, the roport sald. These changes
include s reduction in the input of solar energy into the
ecosystemn, an incresse in the input of organic matter end
nutricnts that might stimulste growth of undesitable
species, # and s mducﬁon ln the availability of nutrients by

Ne mhveical

quality requirements relating to

Aqusruiture

A | is heavily d dent on high water quali-
ty, .:cmdin; to the NAS mpon

General recommendations for the quality of water for
we in culture include continuously adequate control of
those materials snd diti which are required for
good health and efficient production of the species and
b of deleteri chemical lnd phymd tondllwm

Other dations i en' i stabili-
ty and prevention of introduction of disesses, NAS sad
specific requirements for each cuiture ¢ffort must be with
reference 1o the species involved, the densities desired,
ond the operstional design of the culture system.

NAS said it is difficult to asmess the potential yield
from marine squaculture, depen(km - u ison a pmmlm'
srt undergoing rapid technot
introduction of present methods into new undevelovtd
parts of the wordd could st least double the present
harvest within the next IC years, the report said.

Marine Wildlite

NAS ssid its recommendalions for marine wildlife
include all criteris formulated to protect fish, inver
tebrste, and plant communities because wildlife can only
be sdequately protected, if the diversity and integrity of
food webs are maintained. Furthet, these recommends
tions must protect wildlife from pollutants that sre
relatively persistent in the eavironment, transported by
wind or water currents, and concentrated or recycled in
food webs.

The mport said the recommendations 10 protect wid-
life dependent on fresh water ecosystems also may spply
to estusries.

NAS said it n not practical tv make recommendatioms
for the rel y P organic poll based on
water concentratigns, especially when pastition coef.
ficients are unknown. Therefore, ncommendmum fov Ihe
toxic onganic pounds that are trophi
by marine wildlife are based on cmamulnom in fsh.

NAS recommendstions for masine wildlife sre ® foi-
lows:

In the sbsence of data g that radi lid
released by human activities are accumulated by wildlife
species, dations established for marine fish sod

Changes aso can creste i
for some organiams, kill or reduce the sucoes of in-
dividual organiems, eliminate species, reduce species diver-
sity, decrease biomass, ot increace biomass.

Fiskories

General requirements for water quality in relation to

brates also should wpply to wildlife.

In the ubm\oe of data indicsting that heavy metals are
present in marine wildiife in conunlmlom above naturad
levels, dations to protect othes
marine organisms should wpply.

dechlonnu(ed biphenyl concentrations in any ssmple

ing of a homog of 25 or more whoie fish of

wiccessful fisheries inciude favocable environmental con-
ditions st every location, which I3 required in the life
history of each species; freedom from I-Inllu mhlmm
sbrence of toxic d or sub of
sublethal deleterious conditions.

Further, there shouid be water sufficient to maintsin

the hesith of the biological n, which support useful
spacies, M lbnm of cnﬂmnnul eondmuu, which
(L] ble to p [ and

m’elﬂoll of useful species.

any species that is consumed by fish-eating birds and
manmals, within the same size range 23 the fish con-
sumed, should be no greater than .S milligram per kilo-
gram (mg/kg) of the wet weight.

DDT concentrations in any ssmple consisting of o
homogenste of 25 or mor fish of sny species that is
consumed by fsh-esting birds and mammals, within the
same size 1 as the fish consumed, should be no
grester than 30 micrograma/kg of the we! weight.

The smum of the concenimtions of udrin, dieldrin,
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endrin, and heptachior in any sample consisting of o
homogenate of 25 or mor: whole fish of mny species that
is consumed by fish-eaiing birds and mammals, within the
tize range consumed® by any bird or mammal, should be
no greater than five micrograms/kg of the wet weight.

The concentration of any chlorinsted hydrocarbons,
including lindane, chinxdane, endosuifan, methoxychlor,
mirex, toxaph: and hexachiorob in any sampie
consisting of a homogenate of 25 or more whole fish of
my species thet is consumed by fish-eating birds and
mammals, within the size range that is consumed by amy
bird or mammal, should be no greater than 50 micro-
sramaiig of the wet weight.

To reduce the incidence of lead poisoning fresh water
and marine waterfowl, NAS recommended that nontoxic
shot be used or that no further lead shot be introduced
into zones of shot deposition if lead shot concentrations
exceed one shot per four square feet in the top two
inches of sediment.

NAS said the ch istics of a i body of
water must be conside;ed when evaiuating the effects of
ay p upon the

Mixing Zones

The mport said that miring zones should be considered
on s case-bycase basis, because esch proposed site in-
volves a unique set of pertinent considerations. These
include the nature, quantity, and ion of el’-

marine 96-hour LCyy data for the appropriste orgenisme
most sensitive to anti of
equal to or exceeding .2 m‘ll constitute s hazard. Data
are not available for ‘¥ ion which
would present minimal risk of deleterious effects.

An application factor of 0! should be applied 10
marine 96-hour LCy, data for the wppropriste omganisms
most sensitive to anenic. Concentrations of amsenic equal
to or exceeding .05 mg/l constitute a hazard and concen-
trations less than .01 mg/l present minimal risk of deleter-
lous effects.

An application factor of 05 should be applied to
marine 96-hour LC, data for the appropriate omanisms
most sensitive to barium. Concentrations of barium cqual
to or exceeding one mg/l constitute a hazard and concen.
trations less than 5 mg/l present minimal nsk of delcter-
ious effects.

An application facter of 01 shouid be applied to
marine 96-hour LCso data for the appropriate organiams
most sensitive to beryllium. Concentrations of beryllium
equal to or ding 1.5 mg/l a hazad and
concentrations less than .| mg/! present minimal nsk of
deleterious effects.

Concentrations of boron equal to or exceeding five
mg/l constitute a hazard and concentrations less than five
myl present d risk of dek effects. An
factor of .1 was recommended for boron

PP

fluent material; the physical, chemical, and b
characteristics of the mixing area and receiving vaun,
md the desired uses of the waters.

. the demy's generad we
that the total time- -toxicity exposure history should not
cause deleterious effects in affected populations of im-
portant species, including the post-exposure effects.

Categories of Pollutsnta

For temperature. NAS said the recommendations in-
cluded in the report on freih water appear to be valid for
estuarine and marine waters s well. However, additional
studies are needed on the temperature tolerances of
species directly involved:

inorgenics

The NAS dati for i ic chemical
including heavy metals and pH are & follows:

The normal range of pH in either direction shouid not
be extended by mom than .2 units. Within the nomal
range. the pH should wot vary by more than .5 unit.
Addition of foreign material shouid not drop the pH
below 6.5 or raise it abcve 8.5.

An application factosr of 01 should be applied to
marine 96 how lethal concentration (LC.., medlan)duu
for the approp isms most to
Concentrations of llummum exceeding 1.5 milligrams per
liter (mg/l) constitute a hacard and concentrations less
than .2 mg/t present minknal risk of deleterious effects.

Ar application factor of .1 should be spplied to marine
96-houir LCsq data for the appropriste organisms most
mnsitive to ammonia. Concentrations of un-ioned mm-
monis equal to or exceedirg .4 mg/l constitute a hazard
and concentrations less than O1 mg/] present minimal risk
of deleterious effects.

An spplication factor of 02 should be applied to

4

P applied tc marine 96-hour LC;q data for sea
water.

Free bromine in the marine environment shouid not
exceed .1 mg/t and ionic bromine in the form of bromate
should not exceed 100 mg/ 1.

An application factor of 0! should be applied to
marine 96-hour LC,, data for wmprme mgmmm most

itive to cad C of equal
to o5 exceeding .0! mgfl constitute a hazard and concen-
trations less than .2 microgram per liter present minimal
risk of deleterious effects. in the presence of copper
and/or zinc at one mg/l, the application factor for
cadmium should be lower by at least one order of
magnitude. Cadmium criteria for squatic life shouid also
apply to wildlife.

An spplication facter of .1 should be applied to marine
96-hour LCso data from sea water bioassays for the moat
sensitive species to be protected from chiorine. Free
residual chlorine in sea water in excess of .01 mg/! can be
hazardous to marine life. However, in the sbsence of data,
it is premature to advance recommendations.

An application ractor of 0! should be appied to
marine 96-hour LCyo data for the appropriate nmmum
most sensitive to ch . C. of ch
equal to or ding .| mlll i 2 hazad and
concentrations less than .05 mg/l present minimal risk of
deleterious effects. In oyster areas, concantrations should
be maintained at less than 01 mg/l.

An spplication factor of .01 should be applied to
marine 96-hour LC,q data for the sppropriate organisms
most sensitive to copper. Concentrations of copper equal
1o or exceeding .05 mg/! constitute s hazard snd concen-
trations less than .01 micrograms per liter present minimel
tisk of deleterious effects.

Copyright @ 1973 by The Buresu of Netienel Alfairs, Inc.
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An spplication factor of .1 should be applied to marine
96-hour LC.. dm (ot the mm}o organisms r:on
ide equal to
or ucmliu 01 uﬂl constitute s hazard and concentra-
tions less than 005 mg/l present minimel risk of deleter-

ious effects.
An spptication factor cf .1 should be applied to marine
96-hour LCsq data for the i most

005 mg/l present minmal risk, if the pH is maintained
within & range of 6.5 to 8.5.

Because of the chronic effect of long-term exposure of
fish to thallium, tests should be conducted for at lesst 20
days on sensitive species. Techniques should messure
circulatory disturbances and other sublethal effects. Con-

centrations equal to or ding .1 mg/l ]
hazard and concentrations less than .05 mg/l present
imal risk.

ensitive o fuoride. Concentrations of Suoride equal to

An application factor of 01 should be applied to
marine 96-hour LCyq data for the appropriste onganisms

or 1.5 mg/l 8 hazard and concentrs-
liomh.!hn.imdlpmonl inimal risk of deleteri
effects,

Concentrations qf iron equal to or exceeding .3 mg/l
constitute a hazard and concentrations less than .05
present minimal risk of delsterious effects.

Concentrations of lesd in sea water should not exceed
02 of the 96-hour LCso fo- the most sensitive species
and the 24-hour average concentration should not exceed
.01 or the 96-hour LCyq. Concentrations of lesd equal to
or ding .05 mg/l itute 3 hazard and concentra-
tions iess than 01 mg/! present minimal risk of deleteri-
ous effects. Special efforts should be made to reduce lead
concentrations even further in oyster-growing aress.

An wllcmo- factor of 02 of the 96-hour LCyq for

most itive to was recom
mended. Concentrations of .! mg/l may constitute »
hazad and concentrations of less than .02 mg/] pressnt
minimal risk.

Concentrations of mercury cqual to or exceeding . |o

most itive to Concentrations equal to or
exceeding .5 mg/l constitute a hazard and concentrations
less than .1 mg/l preseni minimal risk.

Concentrations of vanadium in ses water showld not
exceed .05 of the 96-hour LCyy for the most sensitive
species.

An application facior of .01 should be spplied to
manne 96-hour LCyq data for the appropriate organiems
most i to zinc. C ions equal to or exceed-
ng .! mg/l constitute a hazend and concentrations les
than .02 mg/| present minimal risk.

Ot in Sea Water

NAS said no oil or petroleum products that can be
detected as a visible film, cheen, or discolorstion of the
surface, that can be detected by odor, that can cawse
tainting of fish or edible invertebrates or damage the
biota, or that can form an oil deposit on the shores or
bottom of the receiving body of water should be dis-
charged into estuarine or coastal waters.

Accidental releases of oil to the marine environment

per liter te s hazad. R

tions established to protect aquatic life snd public water
u"lm also should m to wildlife.

of in ses water should not
excnd .05 of the 96-hou1 LCyq for the most sensitive
species and the 24-hour average should not exceed .02 of
the 96-hour LC,,.

An application factor of 02 should be spplied to
96-hour LCyq data on the oganisms most sensitive to
nickel. Concentrations of nickel in excess of .1 mg/l
wouid pose a hazard and concentrations of .002 mg/l
would pose minimal risk.

An application factor of 01 should be applied to
marine 96-hour LC.. dlll b the lppmpmu organisms
most i to

should be reclaimed or treated as expeditiously as poubk
using proced ot least equivalent to those p d in
the 1970 National Contingency Plan.

To protect marine wildlife, a monitoring program
should follow long-term trends in petroleum tar accumuls
tion in selected aress of the oceans, no oil exploration or
drilling should be permitted within existing or p
sanctuanes, parks, reserves or other pm«cml areas, and
oil exploration or drilling should not be conducted in s
manner which could demenoudy affect species subject to

or inty

To minimize damage to mc marine biota, oil on the ses
surface should be contained by booms and recovered by
use of surface ski or s'lnillr ques and oil on

beaches should be hanically d using straw, pest

equal to or ding one gram per Ilm [
hazard,

An applicstion factor of 1 shouid be applied to
marine 96-hour LCy 4 data for sppropriate organisms most
sensitive 10 selenium. Concentrations equal to or exceed-
ing OF mg/l constitute a hazard and concentrations less
than .00S mg/l present minimal nsk of delete rious effects.

Concentrations of silver in marine water should not
exceed 05 of the 96-hour LCyq for the most sensitive
species. Cuncentrations equal to or exceeding five micro-
grams per liter constitute a2 hazard and concentrations less
then one microgram per liter p csent minimal risk.

An application factor of .| shuld be applied to marine
96-hour LC;o dats for the sppropriste organisms most
snuitive to sulfide. Concentrations equal to or exceeding
01 mp/l constitute a hazard and concentrations les than

moss, or other app hniq that will prod
minimal adverse effects on the biota. In the event of 2
tanker wreck, oil remaining in the hulk should be off-
loaded.

Faiing recovery of oil from the sea surface or from a
wrecked tanker, efforts should be made to bum it mn
place. Disp of minimal possible toxicity should be
used oniy when necessary to avoid even greater hazadd to
the environment. NAS did not recommend sinking of oil.

NAS said the ion of radicisotopes in ses
water should be low enough so that the concentration in
any marine species will not exceed the Federal Radistion
Council's radistion protection guides for oganisms har
vested for use s human food. This mndllon s
based on the ption that rad
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which am acospisble s human food, will not injure
squatic organiama, including wildlife.

Sewaie and Nutrients

NAS sald untrested or treated municipal sewage dis-
charges should be .ecognized s & major source of toxic
substances. Recommendations for these pollutents vlll
Limit the amount or sew age effluent that can be di

Water Resowrces
NAS REPOAT URGES STRINGENT METHODS
TO CONTROL WASTE INPUTS, LAND DRAINAGE

More stringent methods to comtrol and/or trest waste
inputs and land drainage should h applied to lmpm

into od sti rates of Minly dis-
pened risks should be comsidered if
containe refractory oganic material.

NAS 10id that whils undo.uhbl:. lyndlctkmmmh
compounds do not causs OXypeR ton, they oan
sdverssly offest an scoaystem. Sp::.lle éuumlmm
mdym should be done |o identify ond amens the

d of them

The addition of .y mpuk waste to the marine

snvironment should be d to avold d position

water quality = & d for use §
the National Academy of S " deaft of “Water Qull-
ty Criteria — 1972."

the effluent NAS said that saother genersl & which

vould apply to & wade variety of receiving systems and
poltutants, is that ideration should be given (0 provid-
ing resarve capeeity in resognition of the Hmitations of
water quality management programs.

Further, bioassays and other sppropriate tests shoud
bde made to obtain -:knulk evidence on the effect of
waste water disch end & surwey

which would reduc the oxygen content of the wates
below limits rcommended for oxygen. Fusther, neither
oganic matter nor fertilizers should be odded that will
inducs production of orgsnic mstter by normal biota to
an exient causing an increase in the size of any naturdl
anoxic zone in the deeper waters of an estwary.

NAS said the natural ratios of evalleble nitrogen to
total phosph should be evalusted under each condi-
tion snd the slement actually limiting plant production
should be determined.

Disposed of sludge into comtal waters should de
recognized as & temporacy practice, becsuse such dumping
can sdversely effect aquatic oganisme. NAS said disposal
of oganic wastes inte the deep ez is not recommended
untl further studies or thelr fate, on their effect on
fauna, and on the controilsbility of such 8 procsdure have
besn conducted.

The study said that disposal of wasie materials at sea
should be sonuolhd Disposal should be permitted only
when P d that the prog
sction will not srionusly damags the marine biots, inter-
fore with fisheries opeiations or other ums of the marine

or cruse hazaxhs to human health and

welfase.

Dredging
ln eonmcﬂon with dml'ing openllom or othev
of

would incresse the suspended udlmnl lond NAS mm
mveral  RcOmM These of
the range and types of p d

lhould bo made on a regular besls to
msess the Impact of discharges on the I com.
munity,

>

Fresh Water Life

NAS aid that ar. essentisd objective of fresh weter
quality is the protection of fish and other aquatic orgen-
fsma for sport or commercial harvesting.

Although water quality characteristics in mixing zones
can differ from those in receiving aystems, to protect uses
in both regions mhhl 1ones d\wld be {ree of materiah
which form objecti ep 3 Al bbm. s,
ol and other matter; d
colos, odor, tasie, ur turbidity; -ld cmdlllom which
produce objectionsble growth of nuissnce plants snd
animals.

NAS said mixing zone ch ristics should be defined
on a casebycase basis to avoid potentisl biological
damage or interfererce with other uses of a receiving
system. This action thould be taken only after determine-
tion that tha amimilative capscity of the receiving system
can safely dete the dinch

To protect populstions of nonmobie benthic and
sassile organisms in mixing zones, NAS recommended that
the area of their habitat exposed to water quality poorer
than recommended receiving system quaiily be minimized
by dhclmp dsiln An dtemative would be to define

p history relationships for the
organisms’ vell-bdm

To protect drifting and both weak and strong swim-
ming organisms in raixing zones, NAS recommended that
scientifically valid data be developed to demonstrate that
the

ticles to be spended and
transported, where they will settle, and what subd
changes or modificstions could be created by proposed
sotivities in both the dredpd and disposal arems.

NAS also ination of the biological
-wmy of the water column, the sediment-water inter-
'la. the substrate material o depths which contain

s of the p il selense
mio the v water eulumn of ssdiments; and establishment of
the between p of the sus
”M fosd wd the pm\n-m maldant of the
s and thelr whility t» mpopulste the smea and the
tramsitory species which use the area only at certain
seasons of the yesr.

Copyright @ 1973 by The Bureeu o! Natienal Allwirs, Ine.

> can survive the integrated time exposure
history based on § d resid time.

NAS said nppliemon fnclon should be incomorated
into b d 10 provide an
adequate nmjn of uMy vm-l summations of short-term
exposure are developed.

When two plumes are comtiguous or overlap and ayn-
tergistic effects do not occur, NAS said aqualk fife
should be protected if the sum of the frections of
Integrated Ume exposure effects for esch plume If the
total 12 equal to or less than 5. Allwmstively, protection
showld be provided if the sum of e fractiona for both
plumes is equal 10 or less than one.
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