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PRICING IRRIGATION WATER

Irrigation districts in central and eastern Oregon are preparing to cope with
a shortaqe of water this season and many alternatives are being considered.

One method of promoting more efficient water use in critical water-short years
is by water pricing, an Oregon State University report shows.

W. Edward Schmisseur and Frank Conklin, agricultural economists, have completed
a study of factors affecting water conservation in Oregon irrigation districts.

The study depicts the effects of a 25 percent reduction in available water on
farming practices.

The researchers found the two basic methods of pricing water by irrigation dis-
tricts--fixed cost pricing and variable cost pricing--had a profound influence

on water conservation.
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"Fixed cost pricing means the farmer pays a fixed price at the beginning of

the season and then is entitled to a share of whatever amount of water is

available that year," said Schmisseur. "Variable cost pricing is like buying

gasoline by the acre-foot and you pay for only what you use."

The Agricultural Experiment Station research indicates that fixed cost pricing,

used by a majority of the irrigation districts in the state, does not promote

more water conservation.

"The key word is more," said Schmisseur. "The farmer is already conservation

oriented but fixed cost pricing essentially treats water as free once the

initial price is paid. Farmers are economically efficient users of water,

given the manner they receive it. "To make sure there is enough water for

everybody, the farmer is going to have to conserve every drop not absolutely

needed. Our study shows one wayto create more conservation on the farm is

to sell water by the unit."

Changing to variable cost pricing would increase water costs an estimated $12

to $21 per acre. Crop returns in excess of cash cost would drop 4 to 67 percent,

depending on irrigation and crop yield efficiency, according to the study.

"The smallest drop in income would be for the farmer who is producing high in-

come crops and is operating an efficient irrigation system now," said Schmisseur.

"Unfortunately, this creates another problem because typically the most effi-

cient farmer is the large operator so the water shortage will deal another

terrible blow to the small farmer who doesn't have enough capital to change to

a more efficient irrigation system.

"In general, a reduction of income will be the greatest in the areas that pro-

duce less intensive low profit crops like pasture," said Schmisseur. "If you

are making $300 an acre growing a vegetable crop and the price of water increases

- $15 an acre, it is not nearly as bad as
if you are making only $30 an acre grow-
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ing cereal."
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According to the research, a 25 percent
reduction in water this year would pro-
duce a significant reduction in agri-
cultural income, a significant switch
to less water-demanding crops (cereals

as opposed to vegetables) and a switch

to a more expensive sprinkler method

which uses water more efficiently.
Also, some previously irrigated lands
would not receive water.

"This low water year will produce some
long-term benefits because conservation
and efficiency measures will last into
normal years," said Schmissuer. "But

it also will be hard because of higher
short-term costs and lower income.



SHORTAGE OF PERSONNEL

A sufficient number of adequately
trained personnel to properly oper-
ate and maintain advanced waste
treatment facilities may not be
available once the facilities are
constructed. EPA estimates that by
1977 the development of the munici-
pal plant workforce will require re-
cruiting and training an estimated
10,000 additional new treatment
plant operators each year, in addi-
tion to increased training for an
estimated 38,000 operators annually.
As wastewater treatment facilities
become more complex and sophisticated,
an even higher level of expertise
will be needed to operate them.

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

LOW SNOWPACK REPORTED

At a recent meeting of the Columbia
River Water Management Group, it was
concluded that the outlook because
of the drought is still grim. Oregon

is still suffering its worst drought
in 104 years statewide, with only a
few bright spots, the National Weather
Service and Soil Conservation Service
agreed. Some of the 200 snow courses

measured April 1 showed increases in
snowpack of 1½ to 3½ times the normal
snowfall for March. All but one snow
course still show water content far
below normal, however. "The deficit
is just too much to make up," said
Tom George, snow survey supervisor,
"and April 1 was the peak. We are

losing snow during these hot days."

The snow pack generally ranges from
50 percent of normal in the Northern
Cascades to 35 percent in the South-
ern Cascades. Despite late-season
abnormal snowfall, 50 of the 200 snow
courses are still the lowest on rec-
ord, George said. The snowpack

ranges from a low of 23 percent of
normal in Lake County to 78 percent
of normal in one Blue Mountain snow
course south of Pendleton.
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The soil in the mountains is still ex-
tremely dry and will soak up much of
the snow melt before any runoff occurs.
The new snow, too, is very dry, he said.

Rainfall in the Willamette, Umatilla
and Hood River basins was above normal

for March, resulting in improved runoff

and soil moisture. But the southern

half of the state received only 90 per-
cent of normal and Eastern Oregon got

only 30 to 50 percent of normal precipi-

tation.
**************

COSTLY ADVANCED
WASTE TREATMENT

Controlling pollution from municipal
sources will be costly--billions of tax-

payers' dollars--and the most cost-effec-
tive use of Federal funds is essential
especially in view of the Nation's infla-
tion and economic problems, according to
the Comptroller General.

Advanced waste treatment facilities are
being constructed even though some of
them may not be the most effective or
efficient alternatives for achieving
water quality goals. Decisions were
made to build some of these expensive
treatment facilities, however, even
though comprehensive water planning had
not been done, adequate water quality
information on the causes of pollution
had not been obtained, and alternatives
to advanced waste treatment had not
been adequately considered.

The report recommends that, before approv-
ing qrants for constructing expensive ad-
vanced waste treatment facilities, the
Administrator of EPA determine that:

--All water pollution control alternatives
have been considered.
--Adeauate information has been obtained

on expected water quality improvements,
high initial capital costs and annual op-
eration and maintenance expense, and
sludge disposal problems that may result.
(From "Report to tie Congress by the
Comptroller General of the United States--
Better Data Collection and Planning Needed
to Justify Advanced Waste Treatment Con-

struction". CED-77-l2, Dec. 21, 1976.)



NO FUSS WATER CONSERVATION

With water becoming less plentiful and more expensive in many parts of the coun-
try, interest in water conservation is growing. Easy, no fuss ways to save can
be found at the neiqhborhood hardware and plumbing stores, for they probably are
selling a variety of water saving devices for use in home and industry. Some of
these ingenious and generally inexpensive gadgets are described below.

Shower flow controls resembling plastic thimbles can be easily inserted in
shower heads at a small cost. They reduce the water flow from 8 to about 3 gal-
lons a minute. The control compensates for any changes in home water pressure
and keeps the flow constant so that the shower is scarcely affected.

Flow control inserts for spigots also are available. They can cut the water
flow to 1.5 gallons a minute for lavatories and 1.5 to 4.0 gallons a minute for
sinks.

Special toilet valve assemblies are being manufactured which will detect
and prevent leaking. A relatively inexpensive replacement for the ballcock
assembly, this device is designed to quickly shut off the water closet valve

when the tank is filled or there is a leak or malfunction. Some will make a
noticeable noise when the tank ball is defective. This appliance should be in-

stalled by a registered plumber.

Several reservoir displacement inserts for water closets are out on the mar-
ket. They are a refinement of the old brick-in-the-tank method but unlike a
dropped brick, they do not damage the expensive porcelain container when installed.
These water displacement devices save about 2 gallons a flush.

The toilet flush adapter is completely different from the reservoir displace-
ment gadgets. Using a sinker weight and styrofoam float ball, this appliance
will convert most toilets to a light-full flush system. Tripping the handle in
the normal way results in a partial release of water, while holding the handle
down completely empties the reservoir.

A pressure reducing valve is useful in areas where pressures at the tap ex-
ceed 80 pounds per square inch. Placed on the house side of the property's water
line, it adjusts the incoming pressure to a constant level, generally set in the
range of 50 to 60 pounds per square inch. The valve must be installed by a reg-

istered plumber.

Those who need to replace bathroom appliances can find new models with con-
servation devices already built in.

Care can be taken -in selecting automatic washing machines and dishwashers
for they cannot be easily modified. Check on the number of gallons required by
different models during each cycle; they vary widely. Using a washing machine
with an adjustable water level control will reduce the volume of water needed
for laundering.

A shopping trip for water-saving devices or new appliances, perhaps no far-
ther away than just around the corner, can bring knowledgeable consumers substan-
tial savings in both water and money. (From "Water Spectrum", Winter, 1976-77,
Chief of EnQineers, Dept. of the Army, Wash., D. C. 20314)
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QUALITY OF LIFE

The quality of life in the U.S. con-
tinued its downward trend in 1976 for
the seventh consecutive year, the
National Wildlife Federation reports.

The conservation organizations Envir-
onmental Quality Index slipped to 347
(on a scale of 700), three points be-
low the 1975 Index and 48 points below
the first index in 1969.

Conditions improved in only two areas:
air quality (for the second consecu-
tive year) and forest resources.

Among highlights of the water quality
section of the survey are that indus-
trial discharges are being curtailed,
some rivers are not as polluted, but
municipal efforts are faltering in
some parts of the country.

While 90% of the industrial polluters
will meet the Clean Water Act goals
for 1977, only half of the minicipal-
ities will reach them. It is noted

that some 65 toxic wastes from indus-
trial plants in 1976 were brought
under Environmental Protection Agency
regulation for the first time in an
effort to further cut back direct dis-
charges into surface waters.

Seven environmental yardsticks make
up the Environmental Quality Index:
water, air, soil, forests, living
space, wildlife, and minerals. The

Index itself is a subjective analysis
by the Federation based on consulta-
tion with government experts, private
specialists, and academic researchers.

Single copies of the 16-page report,
reprinted from the Federation's bi-
monthly magazine "National Wildlife"
can be obtained without charge by
writing Education Services, National
Wildlife Federation, 1412 16th Street
N.W. , Washington, D. C. 20036.

ALGAE IN THE WILLAMETTE

A study that the U.S. Geological Survey
has conducted reveals that the summer-
time concentrations of nitrogen and
phosphorous in the Willamette River
exceed the generally accepted threshold
levels for excessive algal growth.
Nevertheless, the primary productivity
is low for a river, and the algal commu-
nity is dominated by diatoms (unicellu-

lar or colonial algae).

The key to keeping algal growth in the
Willamette River at its present balance
appears to be control of those factors

that maximize summertime flow and thus

minimize time of passage. Such control

would require maintenance of present
levels of flow augmentation and avoid-
ance of large increases in summertime di-

versions. The high observed concentra-
tions of nitrogen and phosphorus result

primarily from point-source loading but,
under the present physical conditions,
do not stimulate nuisance growths of
green and blue-green algae.

It appears that treatment to remove nitro-

gen and phosphorus from point sources is

not needed to control nuisance algal

growths provided summer low flows are
maintained in the range o 6,000 to

7,000 ft3/s (170 to 200 m /s) at Salem.
However, future decreases in summer low
flows or turbidity levels would cause an
increase in the potential for nuisance
algal growths; if such decreases are sig-
nificant, further study will be needed to
determine the possible benefits of nutrient

removal.

The results of this study indicate that
arbitrary standards for permissible nitro-

gen and phosphorus concentrations in
rivers may bear little relationship to
primary productivity and to algal-growth

dynamics. (From "Algal Conditions and
the Potential for Future Algal Problems
in the Willamette Rivers Oregon"
GS Circular 7l5-G, 1977. U.S.G.S.,

1200 South Eads St., Arlington, VA 22202)

**Use rainwater for your househod plants***Use pesticides wisely,read direcUons**
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WESTERN U.S. DROUGHT CONDITIONS
NATIONLAL WEATHER SERVICE
RIVER FORECAST CENTER

SLC. 4-2-77

DROUGHT SEVERIT"( - PALMER INDEX

43 and above - Severty to extremely wet

-2 to +3 Near Normal to moderately wet

VT1 -2 to -4 Moderate to severe drought
-4 and below Extreme drought

6

-4

This map depicts the Palmer drought index. The Palmer drought

index includes numerous parameters which measure the extent of

dryness including: (1) evaporation, (2) groundwater recharge,

(3) runoff, (4) precipitation, and (5) soil moisture losses.
These terms are used in an equation and compared with long-term

normals to provide degrees of dryness or wetness which generally

range from -6 to +6. The map illustrates the severity of the
drought west of the continental divide and in the upper and

central Midwest states.



ENERGY USE IN IRRIGATION

Energy, irrigation and economics, fed into a computer, give a good look at the
future of irrigated farming in Oregon. Oregon State University agricultural
engineers Robert Wensink, John Wolfe, Kuei-Lin Chen and Michael Kizer have
completed a computer model that can predict and evaluate the economic and ener-
gy efficiency of most forms of irrigation used in Oregon.

To complete the model, the Agricultural Experiment Station researchers assessed
all fossil fuel energy used in the irrigation process, energy used to manufac-
ture the pipes, to install the system, to operate it and to transport the system
around the field. Irrigation efficiency--how much of the water at the pump
source actually makes it to the growing plant--also was considered. Efficiency

ranged from 50 percent for surface or flood irrigation to 90 percent for drip
irrigation using pressure water emitters adjacent to the plant.

HOur model evaluated all forms of irrigation," said Wensink. "This included

hand-moved sprinklers, surface flooding, self-moving center pivot or circle irri-
gation, side roll--which is similar to circle but moves straight down the field,
drip emitters, permanent and solid set sprinkler systems."

When the energy differences between the various systems were averaged and com-
pared with the economic differences, it was found that economically designed
systems require approximately 76 kilowatt hours more electricity per acre annual-
ly than the energy-efficient design. "When the annual cost differences between
the energy efficient and a dollars-efficient system were averaged," said Wensink,
"the energy-efficient design had an annual cost of $7.24 per acre more than the
economic design, based on an electricity cost of 2 cents per kilowatt hour."

If the average cost of electricity over the life of the irrigation system reaches
15 cents per kilowatt hour, the cost-efficient and the energy-efficient irriga-
tion systems in Oregon will cost the same, Wensink said.

This average cost is for the life of the system, however, said Wensink. "You

can't wait until electrical costs reach 15 cents to choose between the energy-
efficient and the economic system because the energy cost of manufacturing the
pipe also will increase. "Conclusions drawn by our study," said Wensink, "show
that because of unpredictable escalation in energy prices in the future it would
be wise to consider energy-efficient designs and to select an irrigation system
at a slightly higher, short-term cost than to try to save money now and end up
with a system too costly to operate 10 years from now."

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

SEDIMENT REDUCTION

The Columbia Basin Counties are involved in a sediment reduction program, under
contract between DEQ and the State Soil & Water Conservation Commission (SSWCC).
Work is now underway in the wheat counties with county-wide water quality
committees being organized. Agency representatives and landowners in the area
are assisting in a study of the areas of critical concern, as well as those that
have received treatment and are now protected from erosion, and identifying
those areas that need conservation treatment.
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CONTROL OF IRRIGATION FLOW

A study recently published by EPA deals with irrigation return flows. Among
the conclusions are:

Sediment and adsorbed nutrients and biocides in surface irrigation return
flows originate primarily from furrow erosion on furrow irrigated land
Some sediment is derived from soil erosion that occurs with other irriga-
tion methods such as improperly used sprinkle systems and certain flood
irrigation practices.

The sediment and associated nutrient and biocide concentrations in surface
irrigation return flows depend primarily upon the land slope in the direc-
tion of irrigation, the furrow stream size, the run length, the condition
of the soil surface, the infiltration rate in relation to the application
rate, the duration of the irrigation, tiliage practices, the number of
irrigations per season, the crop, and tailwater management.

The sediment and associated nutrient and biocide concentrations in surface
irrigation return flows could be reduced by applying control technology
developed during the past 40 years.

An incentive program for applying erosion and sediment control practices
on irrigated land is needed.

Additional technology should be developed on multi-set irrigation systems,
trickle irrigation methods, tillage practices emphasizing minimum tillage,
design and operational criteria for sediment retention basins, within-row
irrigation, tailwater management, irrigation system design to facilitate
water delivery on farmer demand, simulation models for predicting sediment
and associated nutrient and biocide losses, use of grass buffer strips for
filtering sediments, and land forming and shaping to reduce erosion and
and sediment losses.

The dissolved nutrient concentrations in surface irrigation return flow
differ little from those in the irrigation water, except where nutrients
are added directly to the water for fertilizing the crop.

There are three ways to control sediments and associated nutrients and
biocides in surface irrigation return flows: (1) Reduce or eliminate
surface irrigation return flow; (2) reduce or eliminate soil erosion so
that there will be little sediment in surface runoff from irrigation;
and (3) implement practices that will remove sediments and associated
nutrients and biocides from irrigation return flows before these waters
enter natural streams.

(From "Control of Sediments, Nutrients, and Adsorbed Biocides in Surface
Irrigation Return Flows". EPA-600/2-76-237, October 1976)

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

* Know local agencies involved with
environmental quality control.
Report violations.
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* Make local news media aware of your
interest in adequate coverage of
environmental news.


