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with of water quality. '
The major comideudon I8 that the waler acidity be
relatively low to prevent corrosion of equipment.

However, mmy rations require use of large quan-
tities of water quality requirements relating to
impurity, type, nnd level, These opetstions are froth
flotation, mine dump leaching, and secondary ol re-
covery.

Waler quality requirements needed for the manufacture
of cement are minimal, the document said. The major
considerstion is the alkali content of process water.

Water Resources
——

NAS SAYS KNOWLEDGE OF LOCALITIES
ESSENTIAL TO APPLICATION OF STANDARDS

Knowledge of local envi i conditions s es-

ntisl prior to lpplic.luon of any water quality recom-
aendstions for marine aquatic life and wildlife, according
to & Nationdd Academy of Sciences’ draft of “Water
Quality Criteria - 1972" (Environment Repotter, August
10, p. 588 and August 17, p. 669).

The NAS documcn( dull with mnlmemnce of the
marine y , wildlife pro-
tection, and wme disposal. In developing retommenda.
tions, NAS also considercd the effects of transportation,

harhor devel dredging, and dumping of spoils.
NAS said uppliwlon of recommendmom 10 local
situation is unique, b it requi unde

of the citculation of water and the resultant mixing and
dilution of pollutants, ‘a knowledge - nf_hln[wc_-!:liecics,
and defermilnalion_of_the most seasitive specie:

evnua’ion of the transport of materials through lhe ood
web.

Water Quality Change - -
The introduction of a chemical pound or a change
in the physical environment can affect a natural marine
ecosystem in scveral ways, the report said. These changes
include a reduction in the input of solar energy into the
ecosysiem, an increase in the input of organic matter and
nutients that might stimulate growth of undesitable
species, and a reduction in the availability of nuttients by
increased sorption and sedimentation.
Changes also can create intolerable physical extremes
fos some omanisms, kill or reduce the success of In-
dividual organisims, eliminate lpecru. reduce species diver-

sity, d bi , O increase b
Fisheries
General mqulrcmenl: for water quahty in re[mon to
successlul fisheries include fe bl [ con-

ditions at cvery location, which is required in the life
history of each specics; ficedom from tsinting substances;
absence of loxic conditions or substances; and sbsence of
sublcthal deicterious conditions.

Further, there should be water sufficient to maintain
the health of the biological systems, which support useful
species, and llncnce of environmental conditions, which
are G ble to parasites, predaton, and
compcmors of uscrul species.

Aquacuiture

A is heavily d d
ty, nccordm; to the NAS vcpon

General rcommendations for the quality of water for
use in culture include continvously adequate controi of
thosc materials and conditions, which are required for
good health and efficient production of the species and
absence of deleterious chemical and physlc-l condmons

Other dations included | stabifi-
ty and prevention of introduction of diseases. NAS said
specific requirements for each culture effort must be with
reference to the species involved, the densities desired,
and the operational design of the culturo systom.

NAS said it is difficult to assess the potential yield
from marine aquaculture, dependem as 1( is on a primitive
art undergoing napid However,

. introduction of present methods into new undeveloped
parts of the word could at least double the present
harvest within the next 10 years, the report said.

on high water quali-

Marine Wildtite
NAS said 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 inlegrity of
food webs are maintained. Further, these recommenda.
tions must protect wildlife from pollutants un( are
in the [
wind or wlter curtents, and concentrated or llcycled n
food: webs.
The report ssid the recommendations to protect wild-
life dependent on fresh water ecosystems also may apply
., to estuaries.

NAS said it is ractical 10 make recommendations
fot_the_relativel Lm;_md
ater _concentrations, e echll when _pattition _coef-
Tickents are unknown. ThereTore, recommendations ?or lhc

toXic organic ds that are tsop
by marine wildlfe are based on concentrations in fish.

NAS recommendations for marine wildlife are s fol-
Tows:

In the b of dats indicating that radi Tids
relessed by human activities are accumulated by wildlife
species, recommendations established for marine fish sod
invertebrates also should apply to wildlife.

In the sbsence of data indicating that heavy metals are
present in marine wildlife in concentrations above natural
levels, dations formulated to protect other
marine organisms should apply.
AMXC’MM)«I concentrations in any sample
)conmtmg of » homogenate of 25 or more wholc fish of
any species that is consumed by fish-eating birds and
mammals, within the same size range as the fish con
sumed, should be no greater than .5 milligram per kilo-
gram (mg/kg) of the wet weight.

DDT concentrstions in any sample consisting of a
homogenate of 25 or more fish of sny species that is
consumed by fish-eating birds and mammals, within the
aame size range as the fish consumed, should be no
greater than SO micrograms/kg of the wet weight.

The sum of the concentmtions of sldrin, dieldrin,
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endrin, and heptachlos in sny sample consisting of »
homogenate of 25 or more whole fish of sny species that
is consumed by fish-eating birds sand mammals, within the
size tange consumed by any bird or mammal, should be
no greater than five micrograms/kg of the wet weight.

The concentsation of sy dqloﬁnmd hydrocarbons,
including lindane, chiond ifan, methoxychlor,
mirex, loxnpﬁene. and hexachlorobenzene, in any sample
consisting of & homogenate of 25 or more whole fish of
any species that is consumed by fish-cating birds and
mammals, within the size range that is consumed by any
bird or mammal, should be no greater than 50 micro-
gramw/kg ol the wot weight,

To reduce the Incidence of lead poi:onln; fresh water
and marine waterfowl, NAS d that
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 nistics of a receiving body of
water must be considered when evaluating the effects of
any pollutant upon the environment.

Mixing Zones
The report said that mixing zones should be

e d

marine %houl LCyo data for the sppropriate mummu
most sensitive (o antimony. of
equal to or ding . (| § 2 hazesd, Dlu
are not available for ding a tation which
would prescnt minimal risk of dcktenous effects.

An application factor of .0) should be spplied to
marine 96-hout LCso data for the appropriste omganisms
most sensitive to amenic. Concentrations of anenic equal
to or exceeding .05 mg/) constitute a hazard and concen-
trations less than .01 mg/l present minimal risk of deleler-
fous effects.

An application fuctor of 08 should be applied 10
matine 96-hour LCso dats for the appropriate omganisms
most sensitive to barium. Concentrations of barium cqual
to or exceeding onc mg/l constitute s hazard and concen.
trations less than .5 mg/! present minimal risk of deleter-
fous effects.

An application factos of 01 should bde applied to
marine 96-hour LCse data for the appropriate organisms
most sensitive to beryllium. Concentrations of beryllium
¢qual to or ding 1.5 mg/l i s hazard and
concentrations less than .1} mg/l present minimal risk of
deleterious cf fects.

(o

-~ n a case-by-casc basis, because each propnsed site in-
voives a unique sct of pertinent considerations. These
=) [f include the nature, quantity, and concentration of ef-

jons of boron equal to or etxceeding five
mg/l conslitute & hazard and concentrations less than five
mg/! present minimal risk of deleterious effects. ‘An
application factor of .1 was recommended for boron

4,

fluent material; the physical, chemical
characteristics of the mixing area and receiving wmn.
and the desired uscs of the waters.

However, the academy's general recommendation wams
that the total time-toxicity exposure history should not
cause deleterious cffects in affected popuistions of tm-
portant species, including the post-exposure effects.

Categories of Pollutants

For temperature, NAS siid the recommendations in-
cluded in the report on fresh water appeat to be valid for
estuarine and marine waters a3 well. However, sdditional
studies arc needed on the temperature tolerances of
species directly involved.

Inorganics

The NAS d for ic chemicat
including heavy metals and pH are as follows:

The nonnal range of pH in either direction should not
be cxtended by more than .2 units. Within the nomal
sange, the pli should not vary by more than .S unit,
Addition of foreign material should not drop the pH
below 6.5 or raise it above 8.5.

An application factor of 01 should be spplied to
marine 96-hour lcthal concentration (LCs0, medim) dats
for the apy isms mos{ sensitive o
Concentrations of nlumlnum exceeding 1.5 milligrams per
liter (mg/l) comstitutc & hazard and concentrations less
than .2 mg/! present minimal risk of deleterious effects.

An application factor of .1 should be applied to marine
96-hous LCyo data fov the lpplopnlle or;nmmn most
sensitive to C. ioned am-
b monis equal to or cxeeedm' 4 mg/l commule » hazard

and concentrations less than .01 mg/l present minimal risk
of deleierious effects.

An application factor of 02 should be applied to

Copyright © 1973 by The Bureeu of Natlonal Affairs, Inc.

. sensitive to

P applied 10 marine 96-hour LCyo data for sca
water.

Free bromine in the marine envionment should not
exceed .1 mg/1 and ionic bromine in the form of bromate
should not exceed 100 mg/|.

An application factor of 0! should be applicd 10
marine 96-hour LC,. d-u for npprvpriue organisms most
di dmium equat
fo or exceeding .01 m;ll constitute a hlurd and cnn?:n
trations less than .2 microgram per liter present minimal
risk of deleterious effects. In the presence of copper
andfor zinc al one mg/l, the application factor for
cadmium should be fower by at least one order of

- magnitude. Cadmium criteria for aquatic life should also

apply to wildlife.
An spplication factos of .1 should be applied to marine
96-hour LCso data from sea water bioassays for the most

sem3itive species to be protected from chlorine. Frec

residual chlorine in sea water in excess of .01 mp/l can be
hazardous to marine life. However, (n the absence of data,
itisp ture to ad

An application factor of 0t should be spplied to
marine 96-hour LCyo dm l‘ov the appropriate mgmnnu
most sensitive to ch of ch
equal to os ding .t m;ll a hazsrd and
concentrations less than .0S mg/l present minimal risk of
deleterious effects. In oyster areas, concentrations should
be maintained at less than 0) mg/l.

An spplication fector of .0 should be applied to
marine 96-hour LC;o data for the appropristc omganisms
most sensitive to copper. Concentrations of copper equal
10 or exceeding .05 mg/l constitute a hazard and concen-
trations less than .01 micrograms per liter present minimal
risk of deleterious effects.
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Cyanides

An application factor of .1 shouid be applied 10 marine
96-hous LCye data for the sppropsiate organisms most
wnsitive to cymide. Concentrations of cysnide equal to
or excecding .01 mg/] constitute a hazard and concertra-
tions less than .005 mg/! present minimal risk of deletes-
ious effccts.

An application factor of .1 should be applied to marine
96-hour LCyo data for the appropriste omganisms most
sensitive 1o fluoride. Concentrations of fluoride equal (o
or exceeding 1.5 mg/l constitute a hazard and concentrs-

005 mg/t present minimal risk, If the pH is maintained
within a range of 6.5 to 8.5,

Because of the chronic effect of Jong-term exposure of
fish to thailivm, tests should be conducted fos st lesst 20
days on scnsitive species. Techniques should measure
circulatory disturbances and other lublelhnl effects. Con
centrations equal to or d B
hazard and concentrations lews than .0S mdl pm-m
minimal risk.

An spplication factor of 0] should be wpplied to
marine 96-hour LC,. dm for the appropriste onganisms

tions loss than .S mg/t present minimal risk of delateri
affects.

Concentrations qf iton equal to or exceeding .3 myl
constitute a hazard and concentrations less than 05
present minimal risk of deleterious effects.

Concentrations of lead in sea water should not exceed'

02 of the 96-hour LCsp for the most sensitive species
and the 24-hour aversge concentration should not exceed
0t or the 96-hour LCso. Concentrations of lead equal to
o1 exceeding .05 mg/l constitute a hazerd and concentrs
tions less than .01 mg/l present minimal risk of deleteri-
ous effects. Special cfforts should be made 10 reduce lead
concentrations even further in oyster-growing areas.

An application factor of .02 of the 96-hour LCyq for
the i most itive to mang, was recom-
mended. Concentrations of . mg/l may constitute a
harard and concentrations of fess than .02 mg/l present
minimal risk.

Concentrations of mercury equal (0 or exceeding . lo :

per liter a hazadd.

most It equal 10 or
exceeding .5 m;ll constitute » Iunrd and ctmumuuom
Jess than .1 mg/l present minimal risk.

Concentrations of vanadium in sea water should not
exceed .05 of the 96-hour LCyq for the most sensitive
species.

An spplication facior of .01 should be applied to
marine 96-hour LCyo data for the sppsopsisie oganisms
most tve to zinc. C ions equal to ot exceed:
ing .1 mg/l constitute a hazand and concentrations less
then .02 mp/l present minimal risk.

Oit in See Water

NAS said no oil or petroleum products that can be
detected as a visible film, sheen, or discoloration of the
surface, that can be detected by odos, that can cause
tainting of fish or edible invertebrates or danage the
biota, or that can form an oll deposit on the shores or
bottom of the receiving body of water should be dis-
dmpd into estuarine of coastal waters.

tions established to protect ‘aquatic life and public water
supplies also should apply to wildlife.

Concentrations of molybdenum in sca water should not
exceed 05 of the 96-hour LC,e for the moat sensitive
species and the 24-hour average should not exceed .02 of
the 96-hous LC;o.

An application factor of 02 should be applied to

idental releases of oil to the marine environment
should be reclaimed or treated as expeditiously as possible
using proced ot Jeast equivalent to those provided in
the 1970 National Contingency Plan.

To protect marine wildlife, » monitoring program
should follow long-term trends in petroleum lar accumuls
tion n selected areas of the oceans, no oil exploration or
drilling should be permitted within existing ot proposed

96-hour LCso data on the most itive to
nickel. Concentrations of nickel in excess of .1 mg/t
would pose a hazard and concentrstions of 002 ma/l
would pose minimal risk.

An spplicstion factor of 01 should be applied to
Marine 96hom LC., data fcr the agpropmle organisms

’ ks, reserves or other protected sreas, and

oil explonation or drilling should not be conducted in a

manner which could dektedomly sffect species subject to
or i

To minimize damage to ‘the marine biota, ofl on the sea

susrface should be contained by booms and recovered by

most wens 1o phosp use of surface ski or similas techni and oil on
equal to or ding one microgram per llm s beaches should be mechmicmy removed using straw, peat
hazerd, moss, or other spp that wilt p

An application flclor of .01 should be applied to
marine 96-hour LCy ¢ dats for appropriate omganisms most
sengitive 10 sclenium. Concentrations equal to or exceed-
ing 01 mg/l constitute a hazard and concentrations less
than .005 mg/l present minimal dsk of deleterious effects.

Concentrations of silves in marine water should not
exceed .05 of the 96-hour LCyp for the most sensitive
species. Concentrations equal to or exceeding five micro-
grams pes liter constitute » hazard and concentrations less
than one microgram pes liter present minlmal risk.

An spplication factor of .1 should be applied to marine
96-hour Wso data for the appropriste organisms most

ive to sulfide. C. lons equal to or exceeding
01 my/} constitute » hazard and concenteations Jess than

bused on the ption that radiati

minimal adverse effects on the biote. In the event of s
(mke(l’ wreck, oil remaining in the hulk should be off-
sded.

Failing recovery of oil from the sea surface or from a
wrecked tanker, efforts should be made to bum it in
place. Disp of minimal possible toxicity should be
used only when necessary to avold sven greater hazad to
the environment. NAS did not ncommend sinking of oil.

NAS sald the of pes in ses
water should be low enough so that the concentration in
any marine species will not exceed the Federal Radiation
Council's radistion protection guides for omganisns has-
vested for use m human food. This necommendnion s
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which arc accepiable as human food, will not injurs
squatic organisms, including wildlife.

Sewage and Nutrients
NAS said untreated or treated municipal sewage dis-
durgn :hould be recognized as a major source of toxic
d ati for these pollutants will
limit the amount of sewage effiuent that can be dispensed
into estusries. Reduced degiadation rates of highly dis-
pcned materials should be eomldered If the effluent

y omganic

NAS said uul wMIe undegradable synthetic organic
compounds do not cause oxygsn deplstion, they san

adversely affect an y Specific q
analyses should be done to Mentlfy and amsess the
bund of these

The sddition of any organkc waste to the marine
environment should be controlled to svoid d position

Water Resouront

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

More stiingent methods (o control and/or treat waste
inputs and land dulnue should be applied to lmplow
water quality a3 d for we |
the National Academy of Sciences’ draft of “Water Omll-
ty Criteria - 1972."

NAS said that snother general recommendation, which
\vwld apply to a wide variety of recelving systems and
P In'm sid dhdmlopmﬂ-
ing ressrve cap in pniti of
water quality mnmpmm progams.

Further, bioassays and other appropriste tests shovld
be made to obtain scientific evidence on the sffect of
waste water disch on the envi and » survey

which would reduce the oxygen content of the water
below limits recommended for oxygen. Further, neither
organic matter nor fertilizers should be sdded that will
induce production of organic matter by nomal biota to
an extent causing an increase in the size of any naturdl
anoxic zone in the deeper waters of an estuary.

NAS said the natural ratios of available nitrogen to
total phosphorus should be evaluated undes esch condi-
tion and the element actually limiting plant production
should be determined.

thonl of sludge into co-ul waten should be

Ized as 8 such d
can adversely afect q\mlc mpnhml NAS sid dhpunl
of organic wastes into the deep ses is not recommended
until fusther studies on their fate, on their effect on
fauna, and on the controllability of such a procedure have
been conducted.

The study ssid that disposal of wamste materials at sea
should be commllcd Disposal ‘IO\IM be permitted mlly
when P d that the p
action will not seriously dmge the matine biota, inter
fere with fisheries operations or other uses of the marine

of ivi should be made on s regular basis to
msess the lmp-ct of discharges on the biologicsl com.
munity.
Frash Water Life

NAS said that sn essential objectiv of {resh water
quality is the protection of fish and other aquatic organ-
sms for sport or commercial harvesting.

Although water quality characteristics in mixing zones
can differ from those in receiving systems, to protect uses
in both segions mixing zones should be free of materlals
which form objectionsble deposits; l'lnlﬁnl dsbm, scum,
ol and other matter;
color, odor, taste, oc IdeIty. ind conditions which
produce objectionsble growth of nuissnce plants and
animals,

NAS said mixing zone characteristics should be defined
on a caseby-cate baris to awoid potentisl biological
damage or interference with othes utes of » receiving
system. This sction should be taken only after determins.
tion thst the assimilative capacity of the receiving system
can safely accommodate the discharges.

To protect populatiom of nonmobie benthic and
sassile. organisms in mixing zones, NAS recommended that
the area of their habitst exposed to water quality poorer
than recommended leceMm system quality be minimized
by discharge design. An sltemative would be to define

tent time exp lationshi

history for the

environment, or cause hazards to human health and
welfare.
Dredging

n’ with or other
phyncll modificstion of harbors and eatusries which
would | the suspended sedi foad, NAS made
several ndath These Included of
the range wnd types of particles to be ded and

lsnis’ well being.
To protect drifting and both wesk and strong swim.
mln; organisms in mixing zones, NAS recommended that

transported, where they will settle, and what substratum
changes or modifications could be created by proposed
activities in both the dved;cd and disposal areas.

NAS alwo ion of the biological
sctivity of the watcr column, the sediment-water inter-
fm. nd the auhlmte mneml to depuu which contain

tion of the p fa) nhn

Ifically valid data be developed to demonstiate that
the organisms can survive the Integrated time exposure
history based on maximum expected residence time.

NAS said lppllmlon I‘Acton should be incorporated
Into bk ext d to provide an
sdequate margin of ufe!y when summations of short-term
exposure are developed.

When two plumes are contiguous or overlap and syn-

Imo the wnel eolumn of sedi ; and establish t of

between prop of the sus
pemlcd losd and the pcrnmem resident species of the
area and their sbility to repopulate the area and the
transitory species which use ths area only at certsin
natons of the year.
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tergistic eoffects do not occur, NAS said aquatic life
should be protected If the sum of the fractions of
integrated tme expowre effects for sach plume if the
total is equal to or less than .S. Altematively, protection
should be provided if the sum of the fractions for both
plumes Is equal to or less than one.
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