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medium with minimum requirements of water quality.

The major consideration is that the waler acidity be

relatively low Lo prevent corrosion of equipment.
However, many opemtions require use of large quan-

tities of water with quality requirements relating to

impurity, type, and level. These operstions are froth
flotation, mine dump leaching, and secondary ol re-
covery.

Water quality requirements ne=ded for the manufacture
of cement are minimal, the document said. The major
consideration is the alkali conteni of process water.

Water Resources

NAS SAYS KNOWLEDGE OF LOCALITIES
ESSENTIAL TO APPLICATION OF STANDARDS

Knowledge of local enviconmental conditions is es-
sential prior to application of any water quality recom-
mendations for marine aquatic life and wildlife, according
to a National Academy of Sciences’ draRt of *Water
Quality Critesia — 1972" (Environment Reporter, August
10, p. 588 and August L7, p. 669).

The NAS document dealt with maintenance of the
matine ecosystem, fisherier, squaculture, wildlife pro-
tection, and waste disposal. in developing retommends-
tions, NAS also considered the effects of transportation,
harbor development, dredging, and dumping of spoils.

NAS said application of recommendations to a local
situation is unique, because it requires an understanding
of the circulation of water and the resultant mixing and
dilution of poliutants, a knowledge of biological species,
and determination of the mos! sensitive species, and an
evaluation of the transport of materials through the food
web.

Water Quality Change

The introduction of a chemical compound or a change
in the physical environment can affect a natural marine
ccosystem in several ways, the ncpont said. These changes
include a reduction in the input of solar energy Into the
ecotystem, an increase in the input of organic matter and
nutricnts that might stimulate growth of undesirable
species, and a reduction in the availability of nutrients by
incressed sorption and sedimentation.

Changes also can create intolerable physical extremes
for some organiams, kil or reduce the success of in-
dividual organisms, eliminate species, reduce species diver.
sity, decrease biomass, ot increace biomass.

Fiskeries

General requirements for water quality in relation to
successful fisheries inciude favoiable environmental con-
ditions st every location, which is required in the life
history of each species; freedom from tainting substances;
absence of toxic conditions or substances; and sbsence of
sublethal deleterious conditions.

Further, there should be water sufficient to maintain
the health of the biological systems, which suppornt useful
species, snd absence of environmental conditions, which
sre exceptionally favorable to parasites, predators, and
competitorn of useful species.

Envirenment Reporter

Aquaculture

Aquaculture is heavily dependent on high water quali-
ty, sccording 10 the NAS repornt.

General recommendations for the quality of water for
use in culture include continuously adequate control of
those materials and conditions, which are required for
good health and efficient production of the species and
sbsence of deleterious chemical and physical conditions.

Other recommendations included environmental stabili-
ty and prevention of introduction of diseases. NAS said
specific requirements (or each culture effort must be with
reference to the species involved, the densitics desired,
and the operational design of the culture system.

NAS said it is difficult (o assess the potential yield
from marine squaculture, dependent as il is on a pnmilive
art undergoing rapid technological development. However,

. introduction of present miethods into new, undeveloped

parts of the wordd could at least double the present
hsarvest within the next 1C years, the report said.

Marine Wildlite

NAS said its recommendations for marine wildlifc
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 maintained. Further, these rmcommenda.

- tions must protect wildlife from pollutants that are

relatively persistent in the eavironment, transported by
wind or water currents, and concentrated or recycled in
food webs.

The report said the recommendations to protect wild-
life dependent on [resh water ecosysiems aiso may apply
to estuaries.

NAS said it is not practical to make recommendations
for the relatively pemistent organic pollutants based on
water concentratigns, especially when partition coel-
ficients are unknown. Therefore, recommendations for the
toxic omganic compounds that are trophically accumulated
by marine wildlife are based on concentrations in fish.

NAS recommendations fur marine wildlife are = fol-
lows:

in the absence of data indicating that radionuctides
released by human activities are accumulated by wildlife
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 wildlife in concentrations above natural
levels, recommendations fommulated 1o protect othes
marine omnganisms should upply.

Polychlorinated biphenyl concentrations in any sample
consisting of a homogenate of 25 or more whole fish of
any species that is consumed by fish-eating birds and
manmmals, 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 weighlt.

DDT concentrations in any sample consisting of »
homogenate of 25 or more fish of any species that is
consumed by fish-eating birds and mammala, within the
same size range as the fish consumed, shoudd be no
greater than 50 micrograma/kg of the wet weight.

The sum of the concentmtions of aldrin, dieldrin,
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endrin, and heptachior in any sample conmsisting of a
homogenate of 25 or mor: whole fish of any species that
s consumed by Rsh-eating birds and mammals. within the
size range consumed' by any bird or mammal, should be
no greater than five micrograms/kg of the wet weight.

The concentration of my chlorinated hydrocarbons,
including lindane, chinndane, endosulfan, methoxychlor,
mirex, toxaphene, and hexachlorobenzene, in any sample
consisting of a homogenate of 25 or more whole fith of
any species that is consumed by fish-eating birds and
mammals, within the size range that is consumed by any
bird or mammal, thould be no greater than 50 micro-
geama/kg of the wet weight,

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

NAS said the characteristics of a nceiving body of
water must be considersd when evaluating the effects of
any poliutant upon the environment.

fAixing Zones

The report zaid that miring zones should be considered
on a case-by-case bmis, because each proposed site in-
volves a unique set of pertinent considerations. These
include the nature, quantity, and concentration of ef-
fluent material; the physical, chemical, and biological
characteristics of the mixing area and receiving waten,;
and the desired uses of the waters.

However, the academy's general recommendation was
thet the total time-toxicity exposure history should not
coupe deleterious effects in affected populations of im
portant species, including the post-exposure effects.

Categories of Pollutants

For tempersture, NAS said the recommendations in-
cluded in the report on fresh water appear to be valld for
estuarine and marine waters as well. However, sdditional
studies are needed on the tempersture tolerances of
species directly involved.

Inorganics

The NAS recommendations for inosganic chemicals,
including hesvy metals and pH are a8 follows:

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

An application factor of 0 should be applied to
marine 96-hour lethal concentration (1.Cg4, median) dats
for the sppropriate organisms most sensitive to aluminum.
Concentrations of sluminum exceeding 1.5 milligrams per
liter (mg/l) constitute a hacasd and concentrations less
than .2 mg/l present minknal risk of deleterious effects.

An application factor of .1 should be spplied to marine
96-hour LCso dats for the appropriate orgsnisms most
sensitive to ammonis. Concentistions of un-ioned am-
monis equal to or exceeding .4 myg/! conatitute a hszard
mnd concentrations less than .01 mg/l present minimal risk
of deleterious effocts.

An applicetion factor of .02 should be applied to

marine 96-hour LCso data for the sppropriate organisms
most sensitive to sntimony. Concentiations of antimony
equal to or exceeding .2 mg/l constitute s harmd. Data
are not available for recommending & concentration which
would present minimal risk of deleterious effects.

An applicstion factor of O} should be applied to
marine 96-hour LCy4 data for the appropriate organisms
most sensitive to anenic. Concentrations of srenic equal
to or exceeding .05 mg/] constitute a hazard and concen-
trations less than .01 mg/l present minimal risk of deleter-
lous effects.

An spplication fector of .05 should be applied tu
marine 96-hour LCs, data for the appropriate organisms
most sensitive to barium. Concentrations of batium equal
to or exceeding one mg/l constitute a hazard and concen-
trations less than .5 mg/l present minimal risk of delcter-
jous effects.

An aspplication f{actor of .01 should be applied to
marine 96-hour LCyq dats for the appropriate omganisms
most sensitive to beryllium. Concentrations of beryllium
equal to or exceeding 1.5 mg/l constitute a hazard and
concentrations less than .1 mg/] present minimal risk of
deleterious effects.

Concentrations of boron equal to or exceeding five
mg/l constitute a hazard and concentrations less then five
mg/l present minimal risk of deletetious effects. An
spplication factor of .! ws recommended for boron
compounds applied to marine 96-hour LCyo data for sea
water.

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

An application factor of .0l should be applied to
marine 96-hour LCs4 data for appropriate organisms most
sensitive to cadmium. Concentrations of cadmium equal
to or exceeding .0! mg/l constitute a hazard and concen-
trations less than .2 microgram per liter present minimal
tisk 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 lesst one order of
magnitude. Cadmium criteria for squatic life should also
apply to wildlife.

An application facter of .1 should be applied to manine

96-hour LCsq data from sea water bioassays for the most
sensilive species to be protected from chlorine. Free
residusl chlorine in s2a water in excess of .01 mg/l can be
hazardous to marine life. Howeéver, in the absence of dats,
it is premature to sdvance recommendations.

An application isctor of 01 should be applicd to
marine 96-hour LCy, data for the appropriate omganisms
most sensitive to chromium. Concentrations of chromium
equal to or exceeding .1 mg/l constitute a hazard and
concentrations less than .05 mg/l present minimal risk of
deleterious effects. In oyster areas, concentrations should
be maintained st less than .0} mg/!.

An aspplication factor of 01 should be applied to
marine 96-hour LCso date for the appropriate vrganisms
most sensitive to copper. Concentrations of copper equa
1o or exceeding 05 mg/! constituie a harard and concen-
trations lems than .01 micrograms per liter present minimal
risk of deleterious effects.
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Cyanbies

An spplication factor ol .1 should be applied to marine
96-hour LC,, data for the appropriate organisms most
sensitive to cysnide. Concentrations of cyanide equal to
or exceeding .01 mg/l consti‘ute a hazard and concentra-
tions less than .005 mg/! present minimal risk of deleter-
jous effects.

An spplication factor of .1 should be applied to marine
96-hour LCse data for the sppropriate omganisms most
scnsitive to fuoride. Concentrations of fluosride equal to
or exceeding 1.5 mg/l constitute a harard and concentra-
tions less than .5 mg/l present minimal risk of deleterious
effects.

Concentmations gf iron equal to or exceeding 3 my/i
constitute & hazard and concentrations less than 0S5
present minimal risk of delsterious effects.

Concentrations of lead in sea water should not exceed
02 of the 96-hour LCyy fo- the most sensitive species
and the 24-hour average concentration should not exceed
.01 or the 96-hour LC; 4. Concentrations of lesd equal to
or excceding .05 mg/l constitute a hazard and concentra-
tions less than .01 mg/l present minimal risk of deleteri-
ous effects. Special efforts should be made to reduce lead
concentrations even further in oyster-growing areas.

An application factor of 02 of the 96-hour LC,, for
the owmganisms most sensitive (0 manganese was recom-
mended. Concentrations of .1 mg/l may constitute a
hazard and concentrations of less than .02 mg/l present
minimal risk.

Concentrations of mercury equal to or exceeding .10
microgiams per liter constitvte a hazard. Recommenda-
tions established to protect aquatic life and public water
supplics also should apply to wildlife.

Concentrations of molyodenum in sea water should not
exceed .05 of the 96-hour LCso for the most sensitive
species and the 24-hour aversge thould not exceed 02 of
the 96-hour LC’Q .

An aspplication factor of 02 should bo applied to
96-hour LCsp data on the o'ganisms most sensitive to
nickel. Concentrations of nickel in excess of .1 mg/l
would 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 LCy, data fo. the appropriate organisms
most sensitive to elemental phosphorus. Concentrations
equal to or exceeding one microgram per liter constitute a
hazard.

An application factor of .01 should be applied to
marine 96-hour LCs o datg for appropriste oganisms most
sensitive to selenium. Concentrations equal to or exceed-
ing .01 mg/! constitute s hazard and concentrations less
than .005 mg/l present minimal risk of deleterious effects.

Concenirations of silver in marine water should not
exceed .05 of the 96-hour LCyy for the most sensitive
species. Concentrations equal to ur exceeding five micro-
grams per liter constitute a hazard and concentrations less
than one microgram per liter present minimal risk.

An application factor of .| shnuld be applied to marine
96-hour LCyq data for the appropriate organiems most
sensitive to sulfide. Concentrations equal to or exceeding
01 mp/l constitute a hazard and concentrations less than

005 mg/! present minimal risk, if the pH is maintained
within a range of 6.5 t0 8.5.

Because of the chronic effect of long-term exposure of
fish to thallium, tests should be conducted for at least 20
days on sensitive species. Techniques should measure
circulatory disturbances and other sublethal effects. Con-
centrations equal to or exceeding .1 mg/l constitute a
hazard and concentrations less than .05 mg/l present
minimal risk.

An application factor of 0l should be spplied to
marine 96-hour LCsq data for the appropriste organisms
most sensitive to uranium. Concentrations equal to or
exceeding .5 mp/l constitute s hazerd snd concentratioms
less than .1 mg/l preseni minimal risk,

Concentrations of vanadium in sea water should not
exceed 0S5 of the 96-hour LCyp for the most tentitive
species.

An spplication facior of .01 should be applied to
marine 96-hour LC,yo data for the appropriate organisms
most sensitive to zinc. Concentrations equal to or exceed-
ing .1 mg/l constitute a hazard and concentrations less
than .02 mg/! present minima! risk.

Ol in Ses Water

NAS said no oil or petroleum products that can be
detected as a visible film, rtheen, or discoloration of the
surface, that can be detected by odor, that can cause
tainting of fish or edible Invertebrates or damage the
biota, or that can form an oll 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
should be reclaimed or treated as expeditiously as possible
using procedures at least equivalent (o those provided in
the 1970 National Contingency Plan.

To protect marine wildlife, a monitoring program
should follow long-term trends in petroleum tar accumula
tion in selected arcas of the oceans, no oil exploration or
drilling should be penmitted within existing or proposed
sanctuaries, parks, reserves or other protected areas, and
oil exploration or drilling should not be conducted in
manner which could deleteriously affect species subject to
Interstate or intemational agreements.

To minimize damage to the marine biota, oil on the sea
surface should be contained by booms and recovercd by
use of surface skimmers or similar techniques and oil on
beaches should be mechanically removed using straw, peat
moss, or other appropriate techniques that will produce
minimal adverse effects on the biots. In the event of a
tanker wreck, oil remaining in the hulk should be ofT
loaded.

Failing recovery of oil from the sea sutface or from a
wrecked tanker, efforts should be made to bum it in
place. Dispersants of minimal possible toxicity should be
used only when neccssary to avoid even greater hazard (0
the environment. NAS did not recommend sinking of oil.

NAS aid the concentration of radioisotopes in sea
water should be low enough so that the concentration in
sny marine species will not exceed the Federal Radiation
Council's radistion protection guides for omganisms har-
vested for use as human food. This recommendation is

based on the msumptlion that radiation concentrations,
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which sre acceplshle = human food, will not injure
squatic organisms, including wildlife.

Sewsie and Nutrisnts

NAS 3aid untreated or treated municipal sewage dis-
charges should be .ecognized s & major source of toxic
substances. Recommendations for these pollutants will
Umit the smount of sew age effluent that can be dispersed
into estuaries. Reduced degradation rates of highly dis-
persed materials should be considered if the effluent
contains relractory oganic material.

NAS said that while undegradable synthetic orgenic
compounds 4o not cause oxypen depletion, they can
sdverssly affect an ecosystem. Specific quantitative
analyses should be done to identify and assess the
sbundance of these compounds.

The addition of ary organic waste to the marine
environment should be controlled to avoid decomposition
which would reduc: the oxygen content of the water
below limits recommended for oxygen. Further, neither
organic matter nor fertilizers should be added that will
induce production of organic matter by nomal biota to
m extent causing sn increase in the size of any naturdl
anoxic zone in the deeper waters of an estuary.

NAS 3aid the natural ratios of available nitrogen to
total phosphomus should be evalusted under each condi-
tion and the element actually limiting plant production
should be determined.

Dhposa of sludge into coastal waters should be
recognized as 8 lemporary praclice, because such dumping
can advenely affect aquatic organisms. NAS taid disposal
of organic wastes inte the deep sez is not recommended
until forther studies or their fate, on their effect on
fsuna, and on the controtlsbility of such a procedure have
been conducted.

The study said that disposal of waste materials at sea
should be controlled. Disposal should be permitted only
when remsonable evidence is presented that the proposed
action will not serously damage the marine biota, inter-
fere with fisheries opeistions or other uses of the marine
enviconment, or cruse hazards to human health and
welfare.

. Dredging

In connection with dredging operations or other
physical modificstion of harbors and estuaries which
would increase the suspended sediment load, NAS made
several recommendations. These included evaluation of
the range and types of particles to be resuspended and
transported, where they will settle, and what substratum
changes or modifications could be created by proposed
activities in both the dredged and disposal areas.

NAS also recommended determination of the biological
activity of the water column, the sediment-water inter-
face, snd the substrate material to depths which contain
burrowing organiams; es‘imation of the potential release
into the water colunin of sediments; and establishment of
the expected relationship between properties of the sus-
pended losd and the permanent resident species of the
area nd theit sbility to repopulate the area and the
trnsitory species which use the ares only at certain
seagons of the year.

Capyright ® 1973 by The Bureev of Netiene! Alfairs, Inc. DSW

Water Resources

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

More stringent methods to control and/or treat waste
inputs and land drainage should be spplied to improve
water quality as demand for use Increases, according to
the National Academy of Sciences’ draft of *Water Quali-
ty Criteris — 1972.7 .

NAS said that another general recommendstion, which
would apply to 3 wide varety of receiving systems and
pollutants, is that considerstion should be given to provid-
ing resarve capacity in recognition of the limitations of
water quality management programs.

Further, bioassays and other appropriate tests zhould
be made to ohtain scientific evidence on the effect of
waste water discharges on the environment and a survey
of recelving systems should be made on a regular basis to
meess the impact of discharges on the biological com.
munity.

Fresh Water Life

NAS said that ar. essential objective of fresh water
quality is the protection of fish and other aquatic argan-
sma for sport or commercial harvesting.

Although water quality characteristics in mixing zoncs
can differ from those in receiving systemia, to protect uses
in both regions mixing zones should be {ree of materials
which form objectionable deposits; floating debris, scum,
ofl and other matter; substances producing objectionable
color, odor, tasie, ur turbidity, and conditions which
produce objectionable growth of nuisance plants snd
animals.

NAS said mixing zone charactenistics should be defined
on a caseby-case basis to awoid potential biological
damage or interfererce with other uses of a receiving
system. This sction should be taken only after delermina-
tion that the assimilative capacity of the receiving system
can safely accommodate the discharges.

To protect populstions of nonmobile benthic and
sessile organisms in mixing zones, NAS recommended that
the area of their habitat exposed to water quality poorer
than recommended receiving system qualify be minimized
by dischasge design. An alternative would be to define
intermittent time exposure history relationships for the
organisms’ well-being.

To protect drifting and both weak and strong swim.
ming organisms In mixing zones, NAS recommended that
scientifically valid data be developed to demonstrate that
the organisms can survive the integrated time exposure
history based on niaximum expected residence time.

NAS said application factors should be incorporated
into bioassay eatrapolstion procedures to piovide an
adequate margin of safety when summations of short-term
exposure are developed, _

When two plumes are contiguous or overiap and ayn.
tergistic effects do ot occur, NAS said aquatic life
should be protected if the sum of the fractions of
integrated time exposure effects for esch plume if the
total i3 equal to or lem than .5. Alternatively, protection
should be provided if the sum of the fractions for both
plumes s equal to or less than one.
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