
TDI7'Z!
07

HIGH TEMPERATURES AFFECT FISH GROWTH

Spring chinook and coho sal-mon were subjected to increased, naturally fluctu-
ating temperatures in a model stream channel at Oregon State University. The eggs
were incubated and the fish were reared in a heated (7°F above natural) and an un-
heated control stream from the time of egg fertilization until June of 1974, a
period of approximately 9 months. During the period of incubation, the egg mortal-
ity and alevin mortality were much greater in the heated stream than in the control
stream.

The growth and production of the fish were measured at 4 week intervals, from
the swim-up stage until the exoeriment terminated in June of 1974. The fish of
both species grew more rapidly and attained higher. production values in the control
stream than did those in the heated stream. The coho salmon grew better than the
chinook salmon in the heated stream, while the chinook salmon grew better than the
coho salmon in the control stream.

The fish were observed for 10 minutes at weekly intervals and their aggressive
activities were recorded. The ratio of intersnecific aggressive activity between
coho and chinook was 1:1 in the control stream, while in the treatment stream the
ratio was 8:3 with the coho salmon domina-
ting the chinook salmon. Once the larger
fish became territorial and formed a hier-
archy, most of the aggressive acts took -

place between the larger fish, with the
smaller fish exhibiting avoidance behavior.
The results indicated that the 7°F increase
in temperature considerably reduced the
survival and growth of juvenile chinook
and coho salmon.

The study, conducted in the Depart-
ment of Fisheries and Wildlife, also indi-
cated that the Alsea River stock of coho
are more sensitive to elevated temperature
and experience greater mortality during
the embryonic and alevin stages than do
the Santiam River spring chinook stock.

(From , thesis by Bruce G. Halstead,
enti tI ed ntThe Effece 012 Increaoe12 Tompor-
ature on tze Surviva Crozth and Behavior o Cohabiti Juvenile Chinook and Cob
Salmon inAicdel Stream Cormn tiesu, March 1975.)
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SUBSIDENCE

There is always the threat of sinking of
coastal land surfaces due to the with-
drawal of underground water. This phe-
nomenon is known as subsidence. The

cause is well known. It usually occurs
because industries, cities and indivi-
duals use too much water from the wrong
place. When water is withdrawn from the
sands, hydrostatic pressure in the sands
is reduced. The earth becomes compacted
and land subsidence results.

Other states are experiencing serious
problems in coastal areas. In Texas,
underground water pumpage in the Houston
area has now reached more than 595 mil-
lion gallons daily, half of it going for
industrial use. As the water pressure
drops, so does the land. In the past 30
years the Houston Ship Channel area has
sunk by as much as 7.5 feet. The San
Jacinto Monument is now 6.5 feet lower
than 30 years ago, a drop of 3.5 occur-
ring in the past 10 years. During that
30 year period, Texas City, Webster,
and downtown Houston have experienced
a drop of 4 feet; Pasadena, 7 feet;
Baytown, 5.5 feet; and other coastal
towns, 3 feet and up.

***********

WATER SUPPLY

Despite an increasing demand, our over-
all water supply is more than adequate
to meet foreseeable needs. The average
streamflow in the United States alone
is about 3 1/4 times the 370 billion
gallons per day withdrawn by all users.
Stored groundwater supplies are esti-
mated to be even greater than the
streamflow--but not as easy to obtain.
Therefore, there seems to be enough
fresh water available to supply our
projected needs far into the next cen-
tury. We must, however, bear the cost
of keeping it clean, storing and trans-
porting it, and recycling it much more
effectively.

***********
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OVERLAND FLOW FOR
RAW DOMESTIC WASTEWATER

A pilot-scale field study was conducted
to evaluate the capability of overland
flow to provide complete treatment of
raw comminuted wastewater on a year-
round basis in a mild climatic zone.
Raw comminuted wastewater was applied
through a specially designed distribu-
tion system which operated at low pres-
sure and orevented the formation of
aerosols. This specially designed ap-
plicator operated at a pressure of 1.0
kg/sq cm (15 psi) and was used to apply
wastewater to three experimental plots
at 7.4, 8.6, and 9.8 cm/week rates of
loading.

Wastewater and plot runoff samples were
collected periodically to compare treat-
ment efficiencies for the three loading
rates and to determine seasonal influen-
ces on treatment efficiency. Fifteen
parameters including suspended solids,
biochemical oxygen demand, nitrogen, and
phosphorus were used to evaluate treat-
ment efficiencies. The results of this
18-month field study showed overland
flow to be an effective process for
achieving advanced waste treatment of
raw comminuted wastewater via a simple
system with no sludge production.

The following recommendations resulted:
--Overland flow should be tested and
demonstrated at selected communities to
validate the results of this pilot study.
--Initially, these communities should be
located at places with climatic condi-
tions comparable to or milder than the
test site. --Capital and operating cost
data should be included in all evalua-
tion Drograms for full-scale ooerational
systems. --Pilot-scale testing should
be continued to evaluate phosphorus re-
moval by chemical precipitation.
--Pilot-scale studies should be conduc-
ted to evaluate the effect of pretreat-
ment on treatment efficiency and system
loading.

(From 'Feasihility of Overland Flow for

Treatment of Raw Domestic Wastewater".
EPA-660/2-74-087, December 1974. EPA,
Corvallis, Oregon 97330.)



ENERGY RESEARCH NEEDS

A workshop was conducted during October of 1974 by the University of Illinois
at Urbana-Champaign to discuss research needs related to water for energy. A copy
of the November 1974 publication of proceedings may be obtained by writing to the
University at Urbana, Illinois and asking for Research Report No. 93 of the Water
Resources Center. Among the research needs considered to be essential by the
assembled experts, these tasks were regarded as the most pressing:

Determining the availability and quality of water for energy conversion
plants, taking into account the legal, social, and environmental implications, and
developing methods to conserve water.

Studying the character, transport, fate, and environmental impact of coal
conversion waste products.

Evaluating and developing waste treatment methods and methods of recycling
wastewaters.

Analyzing techniques for and effects of heat dissipation from energy con-
version plants, with emphasis on water conservation, meteorological effects, and
other environmental impacts,

Studying the overall energy budget for conversion processes to ensure
optimum utilization of energy resources, and developing energy conservation tech-
niques.

Assessing the probable socio-economic impact of expanding the coal mining
and conversion industries.

****** * ******

DOUGLAS FIR STUDIED

A research project is underway at
Oregon State University which seeks to
determine the effect of air pollution
on Douglas fir trees. Warren Webb,
research associate, Forest Research
Laboratory, has a grant from EPA and
the U. S. Forest Service to evaluate
the level at which tree growth and
health are affected.

Focus of the study Will be on seed-
lings and ozone. The study of full-
grown trees will be accomplished at
a later stage. Ozone is a form of
oxygen, created usually by a silent
electrical discharge in the air.
Evidence has been accumulated that
ozone has a negative effect on eastern
pine growth.

The process of photosynthesis has been
decreased by air pollutants without
causing visible damage to the foliage
of most plants, Webb said. However,
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the pollution level degree at which
harmful effects take place in Douglas
fir trees is unknown.



SOME ECONOMIC ENTICEMENTS TO POLLUTION CONTROL

Economic "disincentives" for pollution control are the subject of a recent
study by the Environmental Law Institute. The focus is on monetary charges levied
by government on conduct which is not illegal, but which does impose social costs
for the principal purpose of discouraging the conduct (pollution). Among the con-
clusions and recommendations are:

The Congress may constitutionally enact laws providing for disincentives
by exercising either its power to regulate commerce or its power to levy taxes.
The Fifth Amendment due process guaranty and its requirement for compensation for
taking of private property for public purposes would not significantly limit the
exercise of these powers. The Fifth Amendment privilege against self-incrimination
and the Fourth Amendment requirement for a warrant as the pre-requisite for a
search may impose some limitations on how disincentives may be implemented. Con-

gress may delegate legislative power to define the details of disincentive programs
so long as it establishes standards for doing so.

States may exercise their police and taxing powers to enact laws providing
for disincentives. The constitutional law of a particular state must be consulted
for limitations on these powers in that state.

The Administrator of the Environmental Protection Agency has no authority
under the provisions of the Federal Water Pollution Control Act Amendments of 1972
to adopt disincentives but States are not pre-empted from doing so.

The Administrator of the Environmental Protection Agency has authority
under section 110 of the Clean Air Act to adopt disincentives other than parking
surcharges if he finds them necessary components of state implementation plans to
achieve ambient air quality standards. States are not pre-empted from adopting
disincentives applicable to sources of air pollution other than new motor vehicles,
aircraft or fuels.

The Administrator of the Environmental Protection Agency may have auth-
ority under section 104(a) of the Marine Protection, Research, and Sanctuaries
Act of 1972 to impose payment of disincentives as conditions of permits to dump
material into ocean waters. Section 108 would authorize him to adopt regulations
providing for disincentives applicable to ocean dumping. States are pre-empted
from adopting disincentives applicable to ocean dumping.

The City of New York ordinance levying a tax based on levels of cigarette
tar and nicotine content and requiring the tax differentials to be reflected in
retail prices is constitutional.

The City of New York tax on sales of plastic containers but not on other
containers has been declared illegal and unconstitutional by the New York State
Supreme Court.

Enforcement of federal and state pollution control laws prior to 1970 was

uneven. Economic disincentives or charge systems are seen by some as more effec-
tive and more economically efficient approaches to environmental quality management
than previous and existing federal approaches. The political dimensions and gen-
eral strengths and limitations of charge systems as alternatives or supplements to
existing regulations are explored in analyses of recent proposals for sulfur taxes,
parking surcharges, and lead additive taxes. In weighing the desirability of dis-
incentive systems, consideration must be given to the scope and level of the charge,
the nature of business response, and the administrative burden imposed on govern-

ment and on those subject to charges.
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Proposals for national sulfur emission taxes produced conflict over the
scope and level of such taxes. Concern was expressed as well over both their
industry-specific and regional impact. The administration could not find Repub-
lican sponsors for its proposals. All bills establishing sulfur emission taxes
died, without hearings being held, in the House Ways and Means Committee. The
proposed sulfur-emission taxes were designed to spur industry development of
sulfur emission control technology.

The tax on lead additives was proposed by the administration as a means
of increasing demand for lead-free fuels, thereby providing an incentive to gaso-
line manufacturers to enlarge refining capacity for production of such fuels. The

House Ways and Means Committee held hearings on the proposal and failed to report
it. Little outside support was obtained for it and industry voiced considerable
opposition on economic grounds.

At this time, it is unclear whether the existing, complex regulatory sys-
tem established by the Federal Water Pollution Control Act Amendments of 1972 is
going to succeed or whether it is going to founder under a deluge of litigation,
missed deadlines and unsatisfied unrealistic exoectations. States may question
the feasibility of adopting disincentives given the present difficulties of statu-
tory implementation and charges potential for overburdening municipalities and
industries.

12. Pollution charges might be de-
sirable as supplements to new source con-
trols under the Clean Air Act so as to
prevent significant air quality deter
ioration while encouraging considerable
industrial development in regions with
relatively clean air. On the other
hand, if the Clean Air Act permits no
significant air quality deterioration
to occur, then a ceiling or quota for
emissions would have to be imposed on
individual dischargers and there would
be no need for pollution charges.

(From "Economic Disincentines fon Dol-
lution Control: Legal, Poliica1 an
Administrative Dimensions". EPA,
Washington, DC 20460.)

ANALYZE YOUR AUTOMOBILE USE. Since
about half of America's consumtion
of oil is used to make gasoline, al-
most anything you do to cut down
your use of the automobile can help
to ease the energy problem. The use
of car pools and mass transit in
going to and from work and school is
helpful. When possible, walk -- or
ride a bike.
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PLAN YOUR WASHING. Clothes washers
and dishwashers both require hot wa-
ter, orovided by a water heater that
runs on energy. Operate these an
pliances only for full loads. Save
hot water where possible by taking
advantage of "warm" and "cool" set-
tings and cold water detergents.



COASTAL PLANNING

A report entitled "An Operational
Framework for Coastal Zone Manage-
ment Planning", dated January 1975,
has been published by Meta Systems,
Inc., Cambridge, Massachusetts.
The role of models in the manage-
ment process is discussed and pro-
vides a central motivation for the
classes of models proposed.

The study attempts to keep the for-
mal models as simple as possible.
In addition, the models have been
designed to work in a variety of
ways. The "consistency" model is
the basis for the "goal programming"
models, as well as the "multi-
level" model. In this way, the
report states, one set of data and
only one basic computer model need
be formulated to perform all of
the analyses suggested in the pub-
lication.

The major conclusion is that it is
possible to construct these sets of
models and incorporate them in a
planning framework which is easily
accessible to trained land use and
environmental planners at various
levels of government. The researchers
also feel that the models can be run
on data which are readily available
to most state planning agencies, 'and
can be performed at relatively little
cost.

AMMONIA FROM FEEDLOT WASTES

A study was undertaken at Texas Tech
University to determine the poten-
tial of a process to convert cattle
manure into anhydrous ammonia. Due

to the fact that ammonia is currently
produced on a large scale using nat-
ural gas and air, only the processing
associated with a reactor system to
convert the manure into a suitable
synthesis gas was considered in this
study. The synthesis gas can be
further processed to anhydrous am-
monia using existing technology.
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The conclusions reached are:

For a 4.1 cm in diameter fluidized-
bed reactor system similar to that used
in this study, the partial oxidation of
cattle feedlot manure, if followed by
conventional desulfurization and re-
forming steps, can result in a synthe-
sis gas suitable for the production of
anhydrous ammonia.

An upper limit for the synthesis gas
production rate was not observed over
the temperature range investigated in
this study; however, the ammonia equiv-
alent of the reactor gases was shown to
be in excess of one-half metric ton of
ammonia per metric ton of dry, ash-free
animal waste. Assuming that on an as-
is basis a manure contained 15% mois-
ture and 25% ash, this would translate
to approximately 317 kg of ammonia oer
metric ton of manure received.

Tentative energy balances indicate
that the partial oxidation step of a
synthesis gas from manure process would
require the addition of little or no
chemical and latent energy. However,
sensible energy conservation would be
required to make the step adiabiatic
unless the energy in the char were to
be recovered.

At a mean reactor temperature of
800°C, approximately 18% of the carbon
in the manure feed exited the reactor
as char. This char was 54% by weight
ash and had a heating value of 2290
cal/gr. On a dry mass basis, approxi-
mately 22% of the manure fed to the
reactor exited in the char stream. Due

to the large steam demands associated
with an ammonia plant, this material
can probably be used for boiler fuel.
However, disposal of the ash will still
be required. If no other suitable use
is developed, this material could be
used for landfill.

("Conversion of Cattle Feedlot Wastes
to Ammonia Synthesis Gas". EPA-660/2-
74-090, December 1974. NERC, EPA,
Corvallis, Oregon 97330.)



FRUIT AND VEGETABLE PROCESSING WASTEWATERS

A three-year examination of the wastewaters generated in Oregon's fruit and
vegetable processing niants has just been completed by the Department of Food
Science and Technology at Oregon State University. Comprehensive information re-
lating to several major commodities has been compiled in a report prepared by the
principal investigator, Michael R. Soderciuist.

Characteristics and voiu'es o' effluents emanatinn from olants process ng
sweet corn, red beets, snap beans, Royal Anne cherries, Lambert cherries, Bartlett
pears and evergreen blackberries were monitored. Wastewaters from the following
in-plant unit operations were isolated and monitored: 1) green bean washers,
grader, snipDers, blanchers, coolers, and clean-un operations; 2) Bartlett pear
contour peelers, Ewald peelers, brine tanks, trimming lines, rinse tanks, and
chopping operations; 3) cherry sterimers, graders and pitters; 4) sweet corn de-
silkers, blanchers, washers, coolers, flumes, and clean-un operations; and 4) ever-
green blackberry crate washers, product washers and belt washers.

The resultant data are presented on both concentration and production bases.
Data variations attributable to processing plant differences, commodity differences,
variety differences and equipment design differences are discussed. Next, the
amenability of these wastewaters to biological treatment is evaluated. Finally,
the expected influence of PL 92-500 (The 1972 Amendments to the Water Pollution
Control Act) on this industry and the relationship of the study to that impact are
presented.

The author was involved in assisting with the development of recommended ef-
fluent limitations guidelines and standards of performance for the United States
fruits and vegetables processing industry. These guidelines, as proposed, have
been designed along commodity lines; every commodity covered in the study has now
had guidelines recommended for it to EPA. Not surprisingly, these guidelines,
which according to Public Law 92-500 will take effect initially on July 1, 1977,
and with greater rigor on July 1, 1983, have been presented on a pounds per raw
product ton' basis. The interested reader then will find comparison of the data
in this report with the recommended guidelines (and those ultimately promulgated)
direct and rapid.

One of the purposes of the report was to illustrate the relative lack of cur-
rent data on the wastewater characteristics of various fruit and vegetable proces-
sing operations; and to fill those voids to the extent permitted by fiscal, tem-
poral, and geographical restraints. The emphasis necessarily was On the commodi-
ties important to the State of Oregon and to the Pacific Northwest. It is the
author's hope that the information presented will find aonlication both in the pub-
lic and private sectors, as the impact of Public Law 92-500 is strongly felt in the
food processing industry.

Given the baseline data contained fop' specific commodities, and the indica-
tions of the major sources of pollutants within the processing lines for most of
the commodities, the industries involved and regulatory agencies can concentrate
their efforts with some degree of confidence in areas most deserving of attention.
If, as a result of this work, subsenuent efforts by others lead to significant re-
ductions in the total environmental impact of the fruit and vegetable processing
industry, while at the same time increasing product yields and/or introducing new
and profi table by-products i nto the market, then true progress will have been made
and the taxpayers' money well spent, Sodernuist concludes.
('Charactejzatjon of Fru an Prooessio by Michael R.
Soderquist, WRR1-28, dated January 31 , 1975. Water Resources Research Inst., OSU.)
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POLLUTION IN COUNTRYSIDE

Most people think pollution belongs to big cities and industrial areas and

that the countryside is beautiful and unspoiled. But EPA is investing more than

$2.3 million a year in research on pollution caused by agriculture, mostly in the
wide and "unspoiled" West, according to a recent announcement.

Since July 1, the National Environmental. Research Center at Corvallis has
awarded more than $800,000 to 12 universities and two other Federal agencies to
study the water pollution effects of livestock feedlots and irrigation systems.
The feedlots concentrate thousands of animals in one place for 'finish feeding"

and fattening, and the resultant waste often matches that of a large city's sewer

system. Irrigation often involves excessive amounts of nutrients,leaching of
salt from cropland, and siltation of streams and reservoirs--all of which degrade

water quality and cause further trouble for downstream irrigators or other users

of the water.

Although industrial wastes are the prime cause of stream pollution in the
East, agricultural pollution is the major cause in all areas west of the Missis-

sippi, according to Dr. A. F. Bartsch, director of the Corvallis center. Most

areas of the West have low annual rainfalls, and streams and groundwater must be

husbanded and used over and over again.

"More than 25 million cattle are finish-fed each year on concentrated feed-

lots," said Dr. Bartsch. "Lots with a capacity of 20,000 head are common, and lots

with capacities of up to 150,000 animals are being built. Each cow or steer gen-

erates as much sewage as 10 to 16 humans."


