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Summary

With much of the former PIK acreage returned to production, farmers’ use of
energy, agricultural chemicals, seed, machinery and equipment, and other manufac-
tured inputs is up this year, compared with 1983. As of early June, field crop acreage
was estimated at 284 million acres, almost 30 million acres more than 1983 plantings.
However, a late, wet spring, continued high interest rates, and a record farm
debt/asset ratio have kept fertilizer, pesticide, and farm machinery purchases lower
than previously forecast for the 1984 crop year. Farmers now are expected to spend
just under $41 billion on manufactured inputs in 1984, compared with about $37 billion
in 1983.

Farmers face a much improved energy outlook from recent years. Fuel of all types
is plentiful, and per-galion prices are holding steady at $1.17 for regular, farm bulk-
delivered gasoline; $1.21 for retail unleaded gasoline; $1.01 for diesel fuel; and 77
cents for LP gas. Natural gas prices have leveled off, signaling more stable near-term
prices for nitrogen fertilizer. The average world price of oil may actually decline over
the next 2 to 3 years. Electricity prices, although forecast to increase, should only rise
moderateiy over the next few years.

Hostlilities between Iran and lraq presently pose no serious problem directly for
U.S. oil supplies, since the United States no longer heavily depends on oil imports
from the Persian Gulf. Further, the U.S. Strategic Petroleum Reserve is well-stocked
with 400 million barrels of oil, which would last 800 days if all Middle East oil supplies
were cut off. Indirect impacts would occur if the United States had to share this oil
under the International Energy Agreement.

The currrent farm energy situation contrasts sharply with that of the late 1970’s
and the first few years of the 1980's. Energy price increases between 1978 and 1982
were far higher than general price increases, with gasoiine and diesel fuel prices more
than doubling. Farmers' expenditures (adjusted for inflation) for energy and petroleum
increased 20 percent during that period, while spending in real terms for most other
farm production items decreased. The jump in farm energy expenditures contributed
to the trend in on-farm energy conservation that continues today.

Nominal expenditures for farm machinery purchases, leases, and rentals in 1984
are expected to rise 2.5 percent to $8.1 billion, less than forecast earlier this year.
Contributing to the lower projection are high farm machinery prices and interest rates,
and financially stressed farmers’' inability to assume new debt. Farm tractor sales in
the first 6 months of 1984 were 3.4 percent greater than during the same period in
1983. Purchases of other machinery deciined. Combines were down 25.6 percent;
mower conditioners, 13.6; forest harvesters, 24.7; and balers, {4. This occurred pri-
marily because of reductions in 1983 sales incentives, increased interest rates, and
changes in Government programs.

Fertilizer use in 1983/84 still is expected to increase substantially over 1982/83.
However, spring rains delayed planting and reduced preplant fertilizer applications.
Plant nutrient use this year will be up about 14 percent, reflecting application of about
10.5 million tons of nitrogen, and 4.7 and 5.6 million tons of phosphate and potash.
Farm prices for fertilizer are up an average of 7 percent from a year earlier. Supplies
of all fertilizer materials are adequate, with nitrogen fertilizer imports up 47 percent
from last year. ,

U.S. farmers are expected to use 506 million pounds (active ingredient) of pesti-
cides during the 1984 crop year. Projected herbicide use, at 432 million pounds, is
down 5 million pounds from the earlier forecast due to changes in planting intentions
late in the season. Insecticide and fungicide use should equal about 67 and 7 million
pounds, respectively. While herbicide prices declined an average of 6 percent from
May 1983 to May 1984, insecticide prices are up 1 percent. Pesticide supplies are suf-
ficient to meet this year's increased demand. Alachior, a major farm herbicide, is siat-
ed to be reviewed by the Environmental Protection Agency for possible regulatory
action.



ENERGY

Farmers’ use of energy and other manufactured inputs is
up this year from 1983, primarily because much of the
formerly idled PIK acreage has been returned to produc-
tion. Current field crop acreage is estimated at 284.3
million acres, almost 30 million acres more than 1983
plantings. Farm energy expenditures are expected to
increase about 10 percent over last year’s $9.9 billion.

The energy situation in the agricultural sector and in
the rest of the economy continues to be more favorable
than in recent years. Despite hostilities between Iran
and Iraq, petroleum supplies are plentiful and prices
remain firm. As we enter the third quarter, farmers face
stable gasoline and diesel prices, which are expected to
remain firm for the rest of this year. The June 1984
price of farm-delivered bulk leaded gasoline decreased
$0.01 from the May price, to $1.17 per gallon, while the
per gallon price of diesel fuel rose $0.01 to $1.01, and the
price of unleaded gasoline purchased at service stations
remained unchanged at $1.21 per gallon.

Current Energy Issues

Opinions differ regarding effects of increased hostilities
between Iran and Iraq on U.S. and world petroleum sup-
plies. For example, the Saudi Arabian Oil Minister
recently stated that the West will lose about 4 million
barrels of oil a day if exports from the Persian Gulf are
shut off completely. On the other hand, the British
Energy Minister stated that EC oil stocks are adequate
and that considerable underutilized capacity in countries
outside the Gulf can be mobilized to deal with the crisis.

Approximately 8 million barrels of oil a day flow through
the Persian Gulf. While the United States is an integral
part of the world oil market and would be affected by
any significant curtailment of supplies from the Middle
East, it does not import large quantities of oil from the
warring Persian Gulf area. The United States also has
over 400 million barrels of oil in the Strategic Petroleum
Reserve (SPR), which would diminish the effects of a
supply disruption. According to the Department of
Energy (DOE), the SPR as of May 19, 1984, would last
80 days if all oil imports to the United States were
suspended; 240 days if OPEC oil imports were cut off;
and 800 days if all Middle East oil imports were cut off.
Based on the performance of the petroleum spot market,
the events in the Gulf have not had a serious effect on
petroleum supplies. The spot market price for oil is
expected to remain close to the official price of $29 a
barrel for Arabian light crude.

Another area of uncertainty is the price impact of partial
natural gas deregulation scheduled to go into effect
January 1, 1985. Although some analysts project natu-
ral gas prices could increase 9 to 12 percent following
deregulation, this is a minority view. Most experts anti-
cipate prices competitive with fuel oil and do not antici-
pate any significant price increases as a result of decon-
trol.

The prices farmers will face for their energy inputs
depend upon events in other sectors of the domestic econ-
omy and in the world. At this time, energy specialists
agree that, in the short run, supplies will remain plenti-
ful and prices steady.
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Energy Prices

The Department of Energy in its recent Annual Ener, ‘
Outlook reported slight declines in the average world o3
price for the next 2 to 3 years and then a gradual rise in
the real price, returning to about the 1980 level by the
early 1990’s. With respect to natural gas, the report
indicates that because of market conditions in the last
few years, most of the price effects expected to result
from the deregulation of natural gas have already
occurred. Therefore, in contrast with earlier forecasts,
no significant gas price flareup is expected. This indi-
cates that farmers should not expect significant
increases in fertilizer prices as a result of natural gas
deregulation. The U.S. demand for electricity is forecast
to grow at a rate of about 4 percent more a year than
general economic growth for the next decade. Electricity
price increases, however, are expected to be moderate
into the 1990’s.

Farm Energy Expenditures

Energy is a significant portion of farm production
expense. The amounts farmers spent for energy and
petroleum products in 1982 and 1983 represented 7.5 and
7.3 percent, respectively, of total farm production
expenditures. This contrasts with the pre-1979 era when
spending for energy was well under 6 percent of total
farm production expense.

The most comprehensive data on the status of agricul-
ture are from the Census of Agriculture. A comparison of
Census data for 1982 and 1978, the two most recent
years that agricultural census data were collected, cl

ly reveals the changing status of energy as a farm pr
duction expense. Preliminary 1982 Census data show
that thére were 2.2 million farms in the United States

with an average of 439 acres per farm. The number of
farms in 1982 was 1 percent lower than in 1978.

Based on preliminary 1982 Census data, expenditures for
energy and petroleum products increased relatively more
than did expenditures for other inputs between the two
most recent census years (table 1). In 1978, farmers
spent a little over $6 billion on energy and petroleum
products, while in 1982 they spent almost $10 billion, 66
percent more. Expenditures on energy and petroleum
products for all farms averaged $2,669 a farm in 1978
and $4,450 a farm in 1982. In 1982, average expendi-
tures for gasoline and gasohol averaged $1,333 a farm,
expenditures on diesel fuel averaged $1,406 a farm, while
expenditures on electricity averaged $911 a farm. In
1978, the average farmer spent $910 on gasoline and
gasohol, $651 on diesel fuel, and $580 on electricity.
(Energy expenditures reported here may differ from
numbers reported in previous Outlock and Situation
issues because of different data sources.)

Not all energy components increased the same magni-
tude between the two census years. Diesel fuel increased
most. In 1978, farmers spent almost $1.5 billion on
diesel fuel, while by 1982 their spending increased 114
percent to almost $3.2 billion. Electricity followed diesel
fuel, with a 56-percent increase ($1.3 billion in 1978 a
$2 billion in 1982). Expenditures on gasoline and gaso
also increased substantially. In 1978, expenditures on
gasoline and gasohol were $2.1 billion, while in 1982
expenditures were almost $3 billion, a 45-percent
increase.




Table 1.-Preliminary Agricultural Census data on U.S. farm energy and

A other selected input expenditures in 1978 and 1982
I Nominal dollars Constant 1972 dollars’
Selected expenditures 19878 1982 Change 1878 1982 Change
Million dollars Percent Million dollars Percent
Livestock and poultry 16,039 17,111 7 10,663 8,271 —-22
Feed for livestock
and poultry 15,786 18,574 18 10,495 8,978 —14
Seeds, bulbs, plants,
and trees 2,607 3,174 22 1,733 1,534 ~11
Commercial fertilizer 6,331 7,690 22 4,209 3,717 —-12
Other agriculture
chemicals (primarily
pesticides) 2,890 4,283 48 1,821 2,070 8
Hired farm labor 6,814 8,434 24 4,530 4,077 -10
Contract iabor 899 1,106 23 598 535 -11
Customwork and machine
hire 1,751 2,025 16 1,164 979 -16
Energy and petroleum
products: 6,026 3,874 686 4,006 4,821 20
Gasoline and gasohol 2,055 2,987 45 1,366 1,444 6
Diesel fuel 1,469 3,150 114 977 1,523 56
Electricity 1,308 2,041 56 870 986 13
Other 1,193 1,796 50 793 868 9
Number
Machinery and equipment:
Motor trucks including pickups 3,435,298 3,357,829 2 NA NA NA
'heel tractors 4525373 4,626,228 -2 NA NA NA
Grain and bean
combines 664,276 654,694 -2 NA NA NA

TBased on GNP implicit price deflator.
NA = Not applicabte or not available.

Source: Census of Agriculture, 1982: Preliminary data (Machine-readable data file) provided by Bureau of Census--Washington: Bureau of Census

(Producer and Distributor), 1983.

The discussion so far is based on nominal dollars. In
making comparisons between years, it is helpful to
account for inflationary forces, so that examination of
changes can be in real terms. The expenditures reported
above were deflated by the GNP implicit price deflator, a
relatively broad index, which stood at 150.42 in 1978 and
at 206.88 in 1982. Real energy and petroleum expendi-
tures increased 20 percent between 1978 and 1982. Dur-
ing this period, gasoline and gaschol expenditures
increased 6 percent; electricity, 13 percent; and diesel
fuel, 56 percent. In contrast, when measured in constant
dollars, most of the other expenditures shown in table 1
actually were lower in 1982 than in 1978.

The large, nominal and real increases in expenditures for
energy and petroleum products occurred despite a signifi-
~cant drop in the farm demand for fuel between 1978 and
1982. Preliminary Census data indicate that acreage
was 3 percent lower and the number of wheel tractors
grain and bean combines on farms was 2 percent
br in 1982 compared with 1978. These factors, cou-
WPZd with the recent trend of energy conservation on
/ farms, reduced farm energy use over the two census
years. Farm use of gasoline decreased one-third from 3.4

A
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billion gallons in 1978 to 2.4 billion gallons in 1982. On-
farm diesel fuel consumption decreased proportionately
less—from 3.7 to 2.9 billion gallons over the same period.

Since energy use decreased between 1978 and 1982, the
increased contribution of energy to total production
expenditures was due to the large energy price increases
that occurred between the two census years. The average
price of unleaded gasoline sold at gas stations increased
101 percent: the average price of regular gasoline sold
bulk to farmers was 106 percent higher; and the diesel
fuel price increased 140 percent. The 1978 to 1982 price
increase for energy products was considerably higher
than the increase in the general price level within the
economy. For the same period, the gross national
product (GNP) implicit price indicator increased only 38
percent.

That energy expenditures increased while most other
expenditures decreased in real terms indicates a need to
keep improving the efficient use of energy in agriculture.
However, over the long run, a variety of factors will
affect farm energy use. For example, energy sources like
wind, solar, wood, and methane gas produced from



manure may offer viable alternatives in some situations.
Meanwhile, improved efficiency is being achieved in the
use of energy for tillage, irrigation, and other agricultur- used in agricultural production. The impacts of some
al practices. Farmers have sought to assure an adequate these trends are discussed in the special articles that
fuel supply through the activities of their farmer-owned low.

cooperatives. Environmental and energy tax legislation
also will affect the future availability and cost of enex‘

U.S. Cooperative Involvement
In The Petroleum Industry, 1982

John R. Dunn
E. Eldon Eversull

Agricultural Cooperative Service
U.S. Department of Agriculture

Abstract: Farmer-owned cooperatives are a principal source of petroleum product supply to farmers.

A 1982 Agricultural Cooperative Service (ACS) survey finds that, in recent years, cooperative
refineries have increased production efficiency, cooperative reserves of crude oil have been increased,
and dependence on uncertain sources of supply has been decreased. Although vulnerabilities in the sys-
tem remain, these trends contribute to the reliability of fuel supply to rural America.

Keywords: Cooperatives; petroleum; refining.

Figure 1

Cooperative Involvement in Various Activities in the U.S. Petroleum Industry, 1982

Local Regional International

Activity cooperatives cooperatives cooperatives

Oil exploration None Limited Limited

Crued oil None Limited Limited

production

Refining None Four regional Two interregional
owned refineries: owned refineries:
Cenex (1), National Cooperative
Farmland (2), Refinery Association,
Indiana Farm Texas City Refining
Bureau (1) Inc.

Pipelines None Own or lease Own or lease limited
limited mileage limited mileage of
of gathering and gathering and trunk
trunk lines lines

Wholesale Limited to a few Extensive network Moderate level of

distribution large locals of storage and sales or transfers
distribution to noncooperative
throughout most wholesalers
farming regions

Farm sales Extensive bulk Extensive bulk None

delivery and pump
station operations

delivery and pump
station operations

Nonfarm and
urban sales

Substantial in
some markets and
rural communities

Substantial in
some markets and
rural communities

None .)




Agricultural production on U.S. farms consumed approxi-

sately 2.4 billion gallons of gasoline, 3.6 billion gallons

middle distillate fuels (diesel and heating oil), and 1.1

Pilion gallons of LP gas in 1982. Farm use of fuel
represents about 2.4 percent of total U.S. gasoline usage,
8.8 percent of total U.S. distillate use, and 4.9 percent of
total U.S. LP gas use (2). Farmers purchase petroleum
products, primarily in bulk, from various types of sup-
pliers. A principal source of supply is the farmer-owned
cooperative.

In 1982, USDA’s Agricultural Cooperative Service (ACS)
surveyed the 20 primary regional and interregional
cooperatives whose combined volume represents approxi-
mately 95 percent of all petroleum products delivered for
retail distribution through the cooperative system. This
study is the fourth in a series on petroleum operations of
‘U.S. regional cooperatives (1).

Farmer-owned cooperatives play a major role in provid-
ing petroleum-based fuels to U.S. farms. The farmer
cooperative system is composed of over 2,800 autonomous
businesses, operating under a variety of organizational
arrangements at each level of the petroleum industry
from crude oil exploration through retail sales (figure 1).
Interregional cooperatives are owned by groups of region-
al cooperatives. Regional cooperatives, if federated, are
owned by local cooperatives, and if centralized, owned
directly by farmers. In all cases, control ultimately rests
in the hands of U.S. farmers.

Crude Oil Production by Cooperatives

peratives produced 7.9 million barrels of crude oil and
.4 billion cubic feet of natural gas in 1982 (table 2).
he crude oil production, representing only 0.25 percent
of U.S. domestic oil production in 1982, provided 9 per-
cent of the crude oil delivered to cooperative refineries.

In response to oil shortages in 1979, cooperatives moved
to increase their crude oil reserves (table 2). While
cooperative production of crude oil fell slightly between
1979 and 1982, proven reserves held by cooperatives
increased 86 percent. Meantime, cooperatives tripled
their production of natural gas.

Refining

Cooperative oil refining underwent major changes
between 1979 and 1982. Two of the eight cooperative
refineries doing business in 1979, Energy Cooperative,
Inc., (ECD in East Chicago and a small Farmland Indus-
tries plant in Scotts Bluff, Nebraska, ceased operations.
ECI, an interregional refining cooperative owned by

Table 2.—Cooperative crude oil and natural
gas production and reserves, 1979 and 1982

Item Unit 1979 1982
Cruds oil
production Barrels 8,683,715 7.926,165
Crude oil
reserves Barrels 562,025,000 96,776,571
ural gas Thousand
duction cubic feet 3,877,000 27,387,163
ural gas reserves  Thousand
cubic feet NA 322,221,550

NA = not available.

Table 3.—Cooperative refinery inputs and
products produced, 1979 and 1982

Input or
product 1979 1982

Thousand barrels

Inputs:
Crude oil, run
or processed 138,258 84,625
Natural gas liquids,
run or processed 1/ 5,082

Thousand gallons
Products produced:

Unleaded gasoline 697,760 1,009,548
Leaded gasoline 2,212,047 989,164
Kerosene 316,714 169,912
Diesel fuel and

heating oil 1,487,771 1,062,606
Residual oil 175,635 282,568
Other tiquids 58,723 94,363
Total liquids 4,948,650 3,608,161

Tincluded in crude oil total for 1979.

several regional cooperatives, was forced into bankruptcy
due to high interest rates and extremely high crude oil
costs. Because of the closures, the total daily refining
capacity of cooperatives declined 30.7 percent, from
459,700 b/cd {(barrels per calendar day) in 1979 to
318,350 b/cd in 1982. The mix of products produced in
cooperative refineries also changed.

In 1982, cooperatives refined 2.1 percent of all the crude
oil and natural gas entering U.S. refineries. Cooperative
refineries processed 84.6 million barrels of crude oil and
5.1 million barrels of natural gas liquids in 1982, down
35.1 percent from the 1979 peak (table 3). Production of
unleaded gasoline increased 44.7 percent to 1.01 billion
gallons, while production of leaded gasoline declined 55.3
percent to 989 million gallons. Diesel fuel and heating
oil production fell 28.6 percent from 1.49 billion gallons
in 1979 to 1.06 million gallons in 1982, due largely to the
loss of ECI’s large diesel volume.

Cooperative production of total petroleum liquids fell
27.1 percent from 1979 to 3.61 billion gallons in 1982,
reflecting a significant, though smaller proportional
decline, for the entire U.S. refining industry. The U.S.
refining industry, as a whole, has experienced increased
efficiency. The fact that cooperative refinery input
declined more than output illustrates improved efficiency
in the cooperative refining system. This improvement is
due to closing of less efficient plants and fine tuning of
remaining ones (table 4).

Even though cooperatives increased their crude oil
reserves after 1979, their refineries remained highly
vulnerable to disruptions in crude oil supplies (table 5).
In 1982, cooperative refineries obtained only 11.9 percent
of their total input requirement from cooperative-
controlled reserves. Spot market purchases represented
30.7 percent, while short-term contracts (less than 1
year) represented 19.3 percent, and long-term and foreign
contracts accounted for 38.1 percent of crude oil input.
Many of the contracts contained clauses allowing for
nondelivery in the event of a major disruption.

In response to supply uncertainty, cooperative refineries
expanded their crude oil storage capacity 42 percent to



Table 4.—-Productivity of U.S. and cooperative refineries by major product class, 1979 and 1982

Alt U.S. refineries’

Cooperative refineries

[ )

item 1979 1982 1979 1982
Thousand barrels per day
Refinery inputs:
Crude oil 14,648 11,774 360.0 2319
Liquified petroleum gas 236 300 189 13.9
Total 14,884 12,074 378.9 245.8
Products:
Finished gasolines 6,852 6,338 189.7 130.3
Distillate fuels 3,163 2,606 133.02 75.5
Residual fuels 1,321 1,070 2/ 184
Products as a percent of
inputs:
Finished gasolines 46.0 525 50.1 53.0
Gasoline and distillates 67.2 741 NA 88.5
Gasoline, distillates,
residual oil 76.1 829 85.2 95.7
NA = not avaiiable.
1Source: (2). 2Residual fuel oils included in distillate total in 1979.
Table 5.—Sources of crude oil received Table 7.—Quantity of petroleum products
by cooperative refineries, 1982 delivered by regional cooperatives
to cooperative and noncooperative
Source 1,000 final outlets, 1982
barrels Percent
Type of outlet
Cooperative reserves 9,994 11.9 Total
Domestic spot Product deliveries Cooperative Non
purchases 9,909 11.8 cooperativ
Domestic contracts
(short-term) 16,261 19.3 Thousand gallons Percent
Domestic contracts .
Unleaded gasoline
Fg:’;g;\“’;&’t 24,480 291 —regular 455,982 755 245
Unleaded gasoline
purchases 15,905 189 — premium 15,956 59.3 40.7
Foreign source 7562 8.0 Leaded gasoline
contracts ' ' —regular 1,421,739 82.6 17.4
Total 84,111 100.0 Ethanol blends and
leaded premium 20,602 77.7 223
Total motor
gasoline 1,914,279 80.6 194
Kerosene 63,430 86.2 13.8
Heating and
Table 6.—Refinery bulk storage capacities, diesel fuel 1,616,501 86.5 13.5
1979 and 1982’ Other distillates 200,031 76.7 233
Type of Percent Total distillates 1,779,962 85.4 146
storage 1979 1982 change LP Gas 723,799 98.3 1.7
Thousand barrels Lubricating oll 36,212 70.6 29.4
Grease (tons) 7,892 86.5 13.5
Crude oil 3,784 5,373 42.0
Motor gasoline 2/ 7,119 NA
Distillate fuel
and kerosene 2/ 4,558 NA 5.37 million barrels between 1979 and 1982 (table 6).
Residual fuel 2/ 699 NA Over the same period, storage capacity for refined liquid
oil fuels fell 21.8 percent, to 12.38 million barrels, due to
Refined liquid refinery closings.
fuels 15,822 12,376 -21.8
LP gas NA 2,678 NA Wholesale Operations
Lubricating oils,
asphalt, blending
stock, other NA 313 NA wholesale distribution of petroleum products to agricul

NA = not available.

Tcapacity at refinery sites and other Jocations. 2Combined figure only

for 1979.

The regional cooperatives surveyed play a major role in.

tural markets. The majority of wholesale deliveries by
regional cooperatives went to final retail outlets owned

and operated by cooperatives (table 7).



Table 8.—Distribution of cooperative wholesale petroleum deliveries, by region, 1982

Motor Distillate Lubricating
‘ Region gasoline fuels LP gas oils Total
Percent
Northeast 11.7 18.2 53 16.9 13.2
Lake States 171 16.3 19.2 12.4 17.1
Corn Belt 30.5 29.2 37.6 17.1 311
Northern Plains 18.7 17.5 259 17.2 18.9
Appalachian 4.9 5.0 2.8 1.2 4.6
Southeast and
Southern Plains 45 4.4 28 223 4.3
Delta States 21 1.9 1.5 57 1.9
Mountain and Pacific 9.6 7.6 49 7.0 8.0
Over 80 percent of motor gasoline deliveries and 85 per- Table 9.~Number of petroleum product final
cent of distillate deliveries by regional cooperatives went outlets delivered to by regional
to final outlets operated by local or regional cooperatives, cooperatives, 1982
with the bulk going to outlets operated by local coopera- Type of outlet
tives. Eighty-four percent of motor gasoline, 77 percent Product/outlet
of distillates, and 92.3 percent of LP gas went to local operator Bulk delivery Customer filt
cooperatives, with the remainder delivered to outlets centers stations
operated by centralized regional cooperatives.
Number
The Corn Belt, Northern Plains, and Lake States Refined liquid fuels:
received the largest shares of petroleum products Regional owned 322 236
delivered by regional cooperatives {table 8). These Local cooperative owned 3,612 2,800
regions also have the greatest agricultural demand for Noncooperative owned 327 603
petroleum products. LP gas:
Regional owned 176 13
The regional cooperatives surveyed operated 1,152 trucks Local cooperative owned 1,498 645
(2,000 + gallon capacity) in their distribution operations. Noncooperative owned 4 0

hese vehicles logged 36.2 million miles in 1982. The

gionals operated 110 liquid fuel and LP gas storage ter-

xinals, with a total capacity of 548 million gallons.
Regional cooperatives delivered petroleum products to
thousands of final outlets throughout the United States
(table 9). Petroleum bulk delivery centers represented
the most important group, both in number and volume,

though customer fill stations were also of considerable
importance.

Wholesale operations of regional cooperatives relied on
cooperative refineries for most of their petroleum product
supplies in 1982 (table 10). Most of the products were
transported to regional terminals from cooperative
refineries directly via pipeline and truck. A considerable
portion, however, was received through various product
transfer or swapping arrangements between cooperative
refineries and noncooperative refineries when geographic
or market circumstances warranted.

Implications for Farmers

While cooperatives have moved to decrease their vulnera-
bility to crude oil supply disruptions, the possibility of
such disruptions remains a grave concern to cooperatives
and their farmer-owners, as well as independent non-
cooperative refiners and wholesalers serving rural mar-
kets. The ability of the rural petroleum delivery system
to access supplies during crucial planting and harvesting
periods is vital to the security of the U.S. food system.

e continuing withdrawal of major 0il companies from
nprofitable rural petroleum markets can further weak-
*n the delivery system. Thus, the way in which coopera-
tives adapt to changing world petroleum markets is of
great importance to U.S. farmers.

Table 10.~Source of petroluem products
for regional cooperative wholesale
operations, 1982

Source
Contracts with

Product Cooperative Spot non-cooperative

refineries purchases suppliers
Percent
All motor gasoline 75.9 135 10.6
Kerosene 83.6 10.8 56
Heating and diesel fuels 70.8 16.4 12.8
LP gas 10.3 18.2 62.2
Lubricating oils 59.6 51 35.4
Grease 476 325 199
References

(1) Bailey, John M. Petroleum Operations of Farmer
Cooperatives, 1979. ACS Research Report 9.
Washington, D.C.: USDA, Agricultural Cooperative
Service, (GPO Stock number: 1981-0-340-932/ACS-
123), June 1981.

(2} U.S. Department of Energy, Energy Information
Administration. Monthly Energy Review. (DOE/EIA-
0035 [84/01]). Washington, D.C.: U.S. Government
Printing Office, January 1984.



Alcohol Fuels in the U.S.: Status and Prospects .

Mohinder Gill

Agricultural Economist
Natural Resource Economics Division
Economic Research Service

Abstract: A variety of incentives have been provided to encourage development of the domestic fuel
ethanol industry. Corn is currently the premium feedstock for ethanol production because it is rela-
tively abundant, easy to convert into ethanol, and relatively inexpensive. Ethanol production cost
depends on various factors such as cost of feedstock, costs and type of energy used, plant investment
costs, size of the plant, and production technology. The market for ethanol depends heavily upon the
prices of gasoline and corn. Unless gasoline prices rise and/or corn prices fall substantially, alcohol
blends will remain competitive with gasoline only with Federal and State subsidies. The outlook for
continued subsidies is uncertain. Reducing lead in gasoline should sustain ethanol demand because of
its octane-boosting characteristic. Ethanol fuels will continue to be produced by large-scale commercial
facilities since small-sized, on-farm alcohol production has not been profitable. A stable, domestic
capacity for alcohol fuel production would provide a hedge against unforseen disruption of the Nation's

petroleum supplies.

Keywords: Ethanol, fuel, tax exemptions, ethanol-gasoline blend, octane booster, gasoline prices.

Introduction

Producing ethanol from domestically abundant and
renewable resources is one way of reducing U.S. depen-
dence on imported oil. Even though such reliance has
decreased to 28 percent in 1983 from a peak of 46.5 per-
cent in 1977 (11), foreign dependence is still a concern.
Federal and State programs support development of
alternative fuels such as ethanol.

Interruptions in the fuel supply disrupt the whole econo-
my, but can be particularly damaging to agriculture.
The critical seasonal need for fuel during planting and
harvesting seasons make agriculture vulnerable to even
brief shortages at these times. Ethanol (ethyl alcohol)
and methanol (methyl alcohol) have been suggested as
alternative fuels because they can be produced from
biomass.

Ethanol production is discussed and the overall current
situation and near-term outlook for fuel ethanol in the
United States are assessed. Although methanol can be

made from biomass, the technology is not yet commer-

cial.

Tax Incentives and Other
Government Assistance

The Energy Tax Act of 1978, the Crude Oil Windfall
Profit Tax Act of 1980, the Energy Security Act of 1980,
and the Surface Transportation Assistance Act of 1982
promulgated a variety of Federal financial incentives to

INancy L. Smith and Gerald Grinnell of the USDA Office of Energy
supplied data, information, and review that made valuable contributions
to the preparation of this article.

10

develop a domestic ethanol fuel industry. Current incen-
tives include: (1) exemption of alcohol from part of the
Federal gasoline excise tax, (2) Federal income tax
credits, (3) Federal investment tax credits, and

(4) Federal loan guarantees for alcohol fuel production
facilities. Alcohol is also exempt from part or all of
many State gasoline excise taxes.

Federal Gasoline Excise Tax Exemptions

Blends of one part alcohol and nine parts gasoline,
known as gasohol, are exempt from 5 cents of the 9-
cent-per-gallon Federal gasoline excise tax, which contin-
ues through December 31, 1992. 2 This subsidy increases
to 6 cents a gallon under the Tax Reform Act of 1984,
PL-369. The 6-cent exemption will take effect Janu-

ary 1, 1985, and expire December 31, 1992. Fuels con-
taining at least 85 percent ethanol, methanol, or other
alcohol will be exempt from the entire 9-cent-per-galion
Federal gasoline excise tax if the alcohol is produced
from substances other than petroleum or natural gas.
This exemption also will continue through 1992.

Federal Income Tax Credits

Individuals who sell or use blended or unblended (neat)
alcohol in their trade or business may claim income tax
credits for alcohol derived from substances other than
petroleum, natural gas, or coal. Amounts claimed must
be reduced by the amount of any Federal gasoline excise
tax exemption applicable to the fuel. Total income tax
credits equal 50 cents a gallon for alcohol of 190 proof o
L0
2The Federal gasoline excise tax (from which the exemption is takei

expires at the end of 1988. The exemption would have no value if the
excise tax is not extended.




above and 37.5 cents for alcghol 89 proof.
Chese credits went into effect April 1983 and will contin-
through 1992 (6). The Tax Reform Act increases
Mese credits to 60 cents and i@cents, respectively.

Investment Tax Credits

Facilities for alcohol production may qualify for two
investment tax credits: (1) a 10-percent energy credit
for facilities completed before December 31, 1985, which
use a primary energy source other than petroleum prod-
ucts or natural gas, and (2) the permanent 10-percent
business investment tax credit (6).

Loan Guarantees

The Federal Government also guarantees loans for
alcohol facilities. The Farmers Home Administration of
USDA currently has obligations of $280 million for 21
projects, with annual capacity of 225 million gallons of
alcohol (7). The Department of Energy has an obligation
of $42.3 million for one 50-million gallon plant and is
negotiating loan guarantees with 5 applicants to produce
120 million gallons of fuel alcohol a year.

State Tax Exemptions

In addition to Federal incentives, 32 States currently
exempt fuels containing alcohol from part or all of their
gasoline excise taxes. State gasoline excise tax exemp-
tions vary, ranging from 1 cent a gallon in Connecticut
nd Nevada to 11 cents in New Mexico (table 11). The
weighted average of State exemptions is 4.5 cents per
lon of ethanol-gasoline blend for those States having
exemptions in 1984.

Ethanol Production

The feedstocks that can be used to produce ethanol, by
well-established fermentation technology, include starch
and sugar crops and their residues, and cellulosic materi-
als. Corn, wheat, grain sorghum, and potatoes are the
principal starch crops used. Fruits, sugarbeets, sugar-
cane, and sweet sorghum are the major sugar crops.
Although cellulosic feedstocks (such as wood, corn stover,
and straw) have potential, the technology to convert
them into ethanol has not reached the commercial stage.

In general, grain feedstocks are much less expensive
than sugar crops and potatoes. Corn is the primary
feedstock for ethanol production because it is abundant,
easy to convert, and relatively inexpensive. Ethanol cost
estimates vary with assumptions about feedstock and
byproduct prices, operating costs of ethanol plants, prices
of gasoline and alternative octane boosters, and the
existence and value of Federal and State subsidies and
other financial incentives. Net feedstock costs to pro-
duce a gallon of ethanol are detailed in table 12.

The effect of corn prices on the cost of ethanol produc-
tion is shown in table 13, with a gallon of ethanol cost-
ing between $1.36 and $1.88 when corn costs between $2

.d $4 a bushel.
oduction costs depend on the milling process used.

Currently, 57 percent of fuel ethanol capacity is by wet
milling, 41 percent by dry milling, and 2 percent by other

Table 11.~Market penetration rates and net
State gasoline excise tax exemptions
for ethanol/gasoline blends

State Market State exemption? Exemption
penetration as percent
in 1983' 1983 1984%  of State
excise tax,
19843
Percent Cents per gallon Percent
Alabama 1.6 3 3 27
Alaska NA 8 8 100
Arizona a4/ - - —
Arkansas 1.1 6.5 4.7 49
Calitornia 4.4 3 3 33
Colorado 3.6 5 5 42
Connecticut 0.1 1 1 7
Delaware NA - - -
Florida 7.0 4 4 41
Georgia 4/ - - —
Hawaii NA 4 4 47
Idaho NA 4 4 28
lilinois 125 S/ 5/ 18
Indiana 23.2 5/ 5/ 27
lowa 36.6 5/38 3/28 23
Kansas 5.4 2/45 5 45
Kentucky 58 3.5 35 35
Louisiana NA 8 8 100
Maine NA - - -
Maryland 4/ 0/3° 3 22
Massachusetts 4/ - - —
Michigan 15.4 5/4% 4 27
Minnesota 0.2 0/28 2 12
Mississippi NA — - —
Missouri NA - - —
Montana NA 7 7 47
Nebraska 23.6 5 5 32
Nevada 4/ 1 1 8
New Hampshire 0.8 5/0° - -
New Jersey NA - - -
New Mexico 3.6 10/118 11 100
New York NA - - -
North Carolina 01 5 5 42
North Dakota 1.1 4 5 38
Ohio 9.9 3.5 3.5 29
Oklahoma 4.0 - - -
Oregon 0.1 - - -
Pennsylvania NA - - -
Rhode Isiand NA - - -
South Carolina 4/ - - —
South Dakota 8.2 4 4 31
Tennessee 9.9 4 4 44
Texas 3.4 5/2.7% 5 100
Utah 4.0 5 5 45
Vermont NA - - -
Virginia 1.8 8 8 73
Washington, D.C. NA - - -
Washington 0.4 1.5 1.6 10
West Virginia NA - - —
Wisconsin 4/ - - —
Wyoming 4/ 4 4/08 50
U.s. 4.4

NA = not applicable
— = no State exemption

"Percent of total gasoline sales represented by alcohol/gasoline
Amount exempted from State gasoline excise tax for

blends.

glcohol/gasoline blends. “As of May 1984. 4Less than 0.1 percent.

Exemption calculated as percent of sales. SExemption changes during

year from first figure to second.
Source: (2, 13).



Table 12.—~Feedstock costs for ethanol production in the United States, 1983

Item Corn Grain Wheat Potatoes Sugarbeets  Sugarcane Sweet potato,
Sorghum i

Feedstoclf priece‘ $2.99/bu $2.74/bu $3.59/bu $5.69/cwt. $41.07/ton  $28.31/ton $12.30/cwt.
Ethanol yield 2.6 gal/bu 2.6 gal/bu 2.6 gal/bu 1.4 gal/cwt. 20.3 gal/ton 17 gai/ton  2.35 gal/cwt.
Feedstock

cost per gallon

of ethanol $1.15 $1.05 $1.38 $4.06 $2.03 $1.67 $5.23
Byproduct yield 16.8 ibs/bu 16.8 Ibs/bu 20.7 Ibs/bu 3/ 264 Ibs/ton 3/ 3/
Byproduct price $1566.56/ton $156.56/ton $156.56/ton 3/ $125/ton 3/ 3/
Byproduct credit

per gallon of ethanol -$.51 —$.51 -$.62 3/ -$.78 3/ 3/

Net feedstock
cost per gallon
of ethanol $0.64 $0.54 $0.76 $4.06 $1.25 $1.67 $5.23

TPrices received by farmers during the 1983 calendar year. 2USDA, Motor Fuels from Farm Products, misc. publication no. 327, December 1938.
Byproduct is of limited monetary value.

Table 13.~Estimated ethanol production costs per gallon for a
40-million-gailon-a-year plant for various corn prices, 1983

Price of corn
(dollars per bushel)

Cost item $2.00 $2.50 $3.00 $3.50 $4.00
Dollars per gallon
Feedstock a7 .96 1.15 1.35 1.54
Other costs:
Variable' 48 .48 .48 .48 48
Fixed' 49 A9 49 49 48
Total 1.74 1.93 212 2.32 2.5.- ‘
Less byproduct credit -.38 —.45 -.51 -.57 —.63
for distiliers dried
grain?
Total 1.36 1.48 1.61 1.75 1.88

TFrom table 1 4. 2The distillers dried grain (DDG) price of $156.56 a ton is used for byproduct credits. The DDG credits increase with corn prices; in
general, protein prices rise with corn prices. It is assumed that three-fourths of the increase in corn prices is reflected in DDG prices (4).

Assumptions:
— 2.6 galions of ethanol produced per bushel of corn.
— 16.8 pounds of (DDG) per bushel of corn.
— Federal and State tax exemption not included.

Table 14.—Cost per gallon of corn-based ethanol production, 1983

Ethanol plant size (million gallon)

Cost 10 20 40 60 80 100 120
Dollars per galion’

Energy .29 .29 .29 .29 .29 .29 .29
Other direct 16 10 .07 07 .06 .06 .06
Indirect .23 A7 12 12 10 10 10
Capital recovery .71 .58 .49 .45 42 40 .38
Feedstock' 1.15 1.15 1.16 1.15 1.15 1.15 1.156
By-product credit? —.51 —.51 —-.51 -.51 —.51 - 51 —.51
Total 2.03 1.78 1.61 1.57 1.51 1.49 1.47

TBased on corn price $2.99 a bushel. Based on distillers dried grain of $156.56 a ton.

Assumptions: Y
— Conversion ylelds of 2.6 galions of ethanol and 16.8 pounds of high-protein byproducts per bushel of corn. :

— Federal and State tax exemptions not included.
— Costs shown are for dry-milling production technology.

Source: (1). Cost estimates were updated to reflect 1983 costs and prices.
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processes (9). Most ethanol will continue to be produced

facilities with a minimum production capacity of 10

1lion gallons. The cost per gallon of ethanol declines

8 plant size increases because of the technical efficien-

cies in the use of plant and equipment. As a result of
technical efficiencies, distillation capacity can be
increased witheut proportionally increasing plant invest-
ment and operating costs. Table 14 shows that
economies of scale in ethanol production are substantial
in the range of 10 to 40 million gallons per year.
Although the scale economies continue beyond that size,
the cost reduction becomes progressively smaller as the
plant size is increased from 60 to 120 million gallons per
year.

On-Farm Production of Ethanol

Of the available alternatives, on-farm production of
ethanol initially was considered to be the most promising
near-term farm energy production option for reducing
farmers’ dependence on purchased fuels. Consequently,
ethanol production attracted the attention of farmers all
over the Nation in the late 1970’s and early 1980’s.
Despite this interest, small-scale, on-farm production of
ethanol has not made a significant contribution to the
Nation’s fuel supply.

As many as 24 on-farm ethanol production plants have
been in operation (14), but recently some have closed.
The problem is that the scale of operation of these on-
farm facilities is not efficient. For example, the typical
on-farm plant can only distill 25 gallons an hour or less,
ich means its annual output is only around 50,000 gal-
s. Plants of this size are unable to capitalize on
®Conomies of scale available to commercial operations.
Some of these plants manage to stay profitable because
they enjoy special economic advantages, such as low-cost
feedstock and fuel, on-farm consumption of stillage, and
easy access to product markets. Others, however, must
struggle and many have gone out of business. Conse-
quently, the vast majority of ethanol is and will continue
to be produced by large-scale commercial facilities.

Ethanol Demand

Total sales of ethanol-gasoline blends have more than
doubled: 2.3 billion gallons were sold during 1982 com-
pared with about 830 million during 1981. Sales rose
again in 1983 to 4.3 billion gallons, marking an 87-
percent increase over 1982 (2). Currently, most fuel
ethanol is used in gasoline blends. Blends of one part
anhydrous (water-free) ethanol and nine parts unleaded
gasoline can be used without modifying existing engines.
Ethanol improves combustion efficiency for some
engines, boosts the octane rating of gasoline, and
changes performance characteristics such as starting and
emissions. Ethanol has an octane rating of 110-112 and
can be used in place of tetraethyl lead to increase the
octane rating of unleaded gasoline. In a 10-percent blend
with gasoline, ethanol increases octane gasoline by 3 to 4
points. The precise degree of octane enhancement
epends on the base octane rating and other chemical
perties of the particular gasoline used in the blend.
octane enhancement property of ethanol has made it
otentially important substitute for lead additives,
which are being phased out by the Environmental Pro-
tection Agency (EPA).

Determining the cost to improve octane is complicated by
such variables as the volume, price, and Reid vapor pres-
sure of the finished fuel; the cost of ethanol; and the
octane of the base gasoline. Successive additions of
ethanol will not yield identical octane increases in the
fuel. Table 15 shows the costs of using various additives
to increase a barrel of base gasoline by one octane point

(5).

At the current 50-cent-a-gallon Federal subsidy, it costs
57.1 cents a barrel, or 1.4 cents a gallon, to increase
unleaded regular gasoline by one octane number, using a
10-percent blend of ethanol. This compares with a cost
of 48.6 cents a barrel, or 1.2 cents a gallon, for toluene
used in a 4-percent blend. The cost for TBA (tertiary
butyl alcohol) blended at 16 percent is 81.2 cents a bar-
rel, or 2 cents a gallon. Methanol priced at 50 cents a
gallon and blended at a 5-percent rate (although current
law prohibits blending at this high a rate) would cost
41.5 cents a barrel, or about 1 cent a gallon, to increase
unleaded regular gasoline by one octane number.

The EPA is proposing to reduce the amount of lead now
allowed in leaded gasoline. This would increase the
potential market for ethanol, but its penetration rate
will depend on supply reliability; product acceptance and
prices; gasoline prices; and above all, Federal and State
subsidies.

Table 16 presents wholesale and retail prices for unlead-
ed gasoline, wholesale prices for ethanol and computed
wholesale and retail gasoline-alcohol blend prices for
each month in 1983. Without Federal and State gasoline
excise tax exemptions, it is estimated that retail prices
for 10-percent-alcohol blend fuel would average about
$0.084 higher than unleaded gasoline. These prices
would compare with premium unleaded gasoline, which
typically is priced about $0.08 to 30.10 more than regular
unleaded. Alcohol blends frequently have a slightly
lower octane rating than premium unleaded gasoline
(10). With the 5-cent-a-gallon Federal gasoline excise
tax exemption, it is estimated that costs of producing
alcohol blends would have averaged $0.034 a gallon more
than regular unleaded gasoline at retail in 1983.
Ethanol-gasoline blends probably could compete with reg-
ular unleaded gasoline in States with subsidies greater
than this amount.

The penetration of ethanol blends into State gasoline
markets ranges from less than 0.1 percent to more than
36 percent in lowa. Penetration appears to depend on
several factors including: (1) the cost to produce ethanol
in or deliver it to the State; (2) the share of gasoline sold
by companies that blend alcohol with gasoline; (3) the
amount of the State gasoline excise tax exemption: {4)
the restrictions the State has on whether imported
ethanol qualifies for the tax exemption; (5) the volume
of ethanol produced in the State; and (6) the availability
of imported ethanol.

Ethanol has penetrated little into States where the gaso-
line excise tax exemption is less than 3 cents a gallon.
The 10 States with the highest penetration rates tend to
be near corn production and have tax exemptions rang-
ing from 3 to 5 cents a gallon (table 11). Florida
(ranked ninth) is not near corn production, but is the
recipient of low-priced ethanol imports. Some States
that have high tax exemptions do not have large ethanol
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Table 15.-0ctane improvement costs

Cents per octane number for one barrel
of gasoline (42 gallons) “
Leaded

Additive Volume Unieaded Unleaded
regular premium regular

Percent Cents
Ethanol @ $1.61/gal. 10.0 132.7 150.6 173.3
$.05/gal. subsidy 100 571 61.2 77.4'
$.10/gal. subsidy 10.0 — 184 - 28.2 - 185!
TBA @ $1.00/gal. 16.0 81.2 114.2 66.1
80 88.5 1255 720
Oxinol 50 @ $.70/gal. 96 54 0.0 97
48 31.0 306 37.3
MTBE @ $1.00/gal. 11.0 45.1 49.0 417
4.02 48.8 52.6 452
Toluene @ $1.05/gal. 402 4886 53.7 440
Methanoi® @ $.40/gal. 5.0 23.2 25.7 31.4
$.50/gal. 50 415 434 58.3
$.60/gal. 50 59.7 61.0 85.2
$.70/gal. 5.0 78.0 787 112.1

1Assuming subsidy applied to leaded gasoline. 2‘t-;;ercem Toluene or MTBE improves teaded regular by 1 octane number. 3Methano! blend costs
reflect a penalty for the low Btu content of the methanol, which increases the cost to the motorist.

Source: (5). Ethanol data revised to reflect current price.

Table 16.—Wholesale and retail prices of unieaded gasoline and alcohol fuel blends
in the United States, 1983 (cents per gallon, excluding taxes)

Jan. Feb. March Aprii May June July Aug. Sept. Oct. Nov. Dec. Average

Unieaded gasoline:

Wholesale price 89.9 86.7 844 87.9 91.8 93.0 93.7 92.7 914 89.2 87.8 848 89. ‘
Retail price 101.1 96.4 93.8 97.7 996 1006 10t.2 100.7 99 .4 97.7 96.2 94.6 98. -
Indicated price
margin (%) 125 11.2 111 11.1 8.5 82 8.0 86 88 9.5 96 116 9.9
Ethanol:
Wholesale price 1700 170.0 166.0 1650 1650 1650 1650 1650 1650 1650 1680 170.0 166.6
10 percent alcohol blends:
Indicated wholesale 979 855 926 956 991 1002 1008 999 988 968 958 933 97.2
price’
Indicated retail price
without Federal tax 1101 1056 1029 1063 1075 1084 1089 1085 1075 1060 1050 1041 106.7
exemption?
With Federal tax 105.1 100.6 979 101.3 1025 10834 1039 1035 1025 101.0 100.0 991 101.7
exemption®
With Federal and 1006 96.1 93.4 968 980 989 994 990 980 965 955 9486 97.2

State exemption*

'Computed using 0.9 (wholesaie unleaded gasoline price) + 0,1 (wholesale ethanol price). 2Computed using indicated unleaded retail margin ap-
plied to wholesale gasohol price. “$.05 per gallon of gasohol. “The unweighted average State gasoline excise tax exemption for the 33 States with
an sxemption in 1983 was $.045 per galion (table 1).

Sources: (10, 14).

sales because they limit their exemption to domestically ment credits remain in effect and if corn and gasoline
produced ethanol. For example, in New Mexico, which prices remain relatively stable.
has an 11-cent exemption, little ethanol currently is
being sold. Fuel Ethanol Imports
In 1983, imports accounted for 13 percent of the fuel
ethanol consumed in the U.S. Brazil supplied the bulk of
Fuel Ethanol Supply imported alcohol, with Argentina, Canada, West Ger-
Total anhydrous ethanol production capacity in the Unit- many, 'F'rance, Norway, Spain and the United 'Kingdom -
ed States grew rapidly from 380 million gallons in 1981 supplying lgsser amounts. Imports from Brazil were 5
to 764 million gallons in 1983 (3). Capacity is expected and 56 million gallpns in 1982'and 1983, respectively. _
to reach 1 billion gallons a year by the end of 1986 if Total fuel ethanol imports during the first 2 months of
current Federal and State incentives and energy invest- 1984 were 9 million gallons (3).
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The Federal gasoline excise tax exemptions for ethanol

els and most State subsidies do not distinguish

tween domestically produced and imported ethanol. In
$982, U.S. import tariffs were imposed to prevent ethanol
from benefitting from the Federal subsidy. The tariff
was implemented in steps. Since January 1, 1983, it has
equaled the value of the Federal gasoline excise tax
exemption. The Tax Reform Act of 1984, PL-369,
increases the tariff to 60 cents a gallon of ethanol effec-
tive January 1, 1985. This would offset the new Federal
gasoline excise tax exemption of 6 cents a gallon of
blended fuel (arising from the 60 cents a gallon exemp-
tion of ethanol used at 10 percent in blends).

Outlook

Growth in the domestic ethanol industry has significant
implications for the U.S. agricultural sector. Increased
ethanol demand increases demand for corn, which in
turn, increases the price, profitability, and production of
corn and alters the production and consumption of other
agricultural products (6).

However, increased corn prices, stimulated by increased
demand for corn as an alcohol feedstock, have an adverse
impact on the competitiveness of alcohol-gasoline blends
with gasoline. This is because higher corn prices subse-
quently increase ethanol costs. A $1-a-bushel increase in
the price of corn will increase ethanol costs approximate-
ly 20 cents a gallon.

Future prospects for the U.S. ethanol market heavily
end upon the relative prices of corn and gasoline.
rket penetration of fuel alcohol was slowed by the

op in world crude oil prices from about $35 per barrel

from 1980 to 1982 to about $29 per barrel in 1983-84.

Unless corn prices fall and/or gasoline prices rise sharp-

ly, alcohol blends will remain competitive with gasoline
only with Federal and State subsidies.

The outlook for continued subsidies is uncertain. The
10-percent Energy Investment Tax Credit (EITC) expires
in 1985. Although new ethanol facilities will continue to
qualify for the standard 10-percent business investment
tax credit, they will not have the benefit of the addition-
al 10-percent credit which the EITC provided. Losing
this credit would mean higher costs to establish new
ethanol facilities and could discourage some projects.

Future State action concerning ethanol could have a pro-
found effect on the industry. Some States have restrict-
ed the sale of imported ethanol; others have limited the
gasoline excise tax exemptions for ethanol produced
either within the State or in States with which they
have reciprocal exemption agreements. Because these
exemptions mean States lose revenue, some States are
expected to reduce or eliminate them before current
expiration dates after increases in the Federal gasoline
excise tax exemption contained in the Tax Reform Act
becomes effective.

At current and foreseeable prices, Government subsidies
ill be required for ethanol to effectively compete in the
ketplace. Proposed reductions in gasoline lead levels
1d stimulate demand for alternative octane enhanc-
rs including ethanol, but relative prices will determine
which of the available alternatives will garner the mar-
ket. An increase in ethanol demand would result in

higher farm prices, but increased ethanol imports cguld
dampen this impact. On the other hand, decreases in
subsidies or continued slippage of gasoline prices would
reduce ethanol’s competitive position thus decreasing or
eliminating any gains farmers could otherwise realize
through ethanol sales.
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Groundwater Contamination from

Underground Fuel Tanks
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Abstract: Current and proposed regulations to reduce the incidence of leakage from underground fuel
storage tanks can prevent groundwater contamination but will cause tank owners considerable expense.
Because agriculture has more underground fuel tanks than other industries, the costs of leak detection
and prevention brought about by regulation may have significant impacts on some farmers.

Keywords: Fuel storage, underground fuel tanks, tank leakage, corrosion.

The U.S. Congress, the Environmental Protection
Agency (EPA), and a number of States have examined,
or are examining, possible regulation of underground fuel
tanks. They are concerned that leaking tanks may be
contaminating groundwater. The reason for this concern
is that about half of this Nation’s drinking water comes
from underground sources. Farmers have more under-
ground fuel tanks than any other industry, including
gasoline service stations, and may be affected by the pro-
posed regulations.

The Bureau of the Census estimates that nearly 1.5 mil-
lion farms had gasoline storage tanks with a combined
capacity of about 700 million gallons in 1979, the latest
year for which data are available (16). More than 1 mil-
lion farms had total storage capacity for 800 million gal-
lons of diesel fuel, 838 thousand farms could store 560
million gallons of LP gas, and more than 500 thousand
farms could store a total of about 200 million gallons of
fuel oil for business use. Fuel storage tanks on farms are
smaller than those at service stations and industrial
sites, and there are fewer tanks per site on farms. It is
estimated that of the Nation’s 2.3 million underground
fuel tanks, 900,000 are on farms (17).

Extent of the Problem

Approximately 93 percent of all underground fuel storage
tanks are made of steel and most have no corrosion pro-
tection. The average life of a bare steel tank is 15-20
years (8). Nearly one-third of the tanks now in use are
likely to be 20 or more years old (6). Available informa-
tion suggests that fuel tank leakage may be a significant
problem. The Steel Tank Institute estimates that about
100 fuel tank leaks are reported in newspapers across the
United States each week (7). Many leaks are not report-
ed, however, and may, in fact, be undetected. New York
State has estimated that 19 percent of its underground
gasoline tanks leak. Maine estimates that 25 percent of
its retail gasoline station tanks have leaks allowing a
loss of 11 million gallons annually (10). Versar, Inc.,
estimates that up to 12 percent of retail gasoline station
tanks may leak {17), and some petroleum industry
experts estimate that 6-8 percent of all steel tanks
without corrosion protection may leak (9).
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Most tanks that leak probably cause little, if any, harm.
Others, however, can cause extensive damage. Some
aquifers that provide drinking water to thousands of peo-
ple are near the surface and can be contaminated easily.
Others may discharge into streams and lakes, and, if con-
taminated, can in turn contaminate the receiving waters.
Small amounts of gasoline and other petroleum products
alter the smell and taste of water; large concentrations
are toxic. Gasoline also contains additives that are
suspected carcinogens.

Decontamination of groundwater, especially in an
aquifer, is extremely difficult and may require centuries
for nature to restore groundwater quality (12). Once
contaminated, alternative sources of drinking water
must be located. If leaks are discovered in time, the fuel
can be removed from the soil using trenches and wells
before it seriously contaminates an aquifer (2). The
Steel Tank Institute reports that the average cost of
cleanup, excluding legal costs, is $30,000 to $50,000.
Cleanup costs were reported to be as high as $12 million
in one incident (8).

Regulation of Underground
Fuel Storage Tanks

Government regulation of underground storage tanks can
take many forms including registration of existing tanks,
tank installation permits, equipment specifications,
instailation procedures, secondary containment require-
ments, provisions for containment of fuel when tanks are
overfilled, maintenance of fuel inventory records, testing
or monitoring for leaks, periodic reporting and inspec-
tions, and tank abandonment procedures.

The Federal Government presently does not regulate
underground fuel storage tanks. State and local govern-
ments adhere to regulations promulgated by the National
Fire Protection Association, the Uniform Fire Code, or
the Building Officials and Code Administrators Interna-
tional to prevent fires and explosions. Sixteen States
have adopted, and four additional States are considerin
regulations or legislation that call for more stringent
standards than those contained in the current fire codes.
Table 17 shows the additional standards that each of
these States requires or proposes (11).




Table 17.—Key elements of State regulatory programs considered
. more stringent than the standards of NFPA or UFC'
State

Secondary inventory
Permit Equipment Installation containment Replacement control Testing
requirements  specifications  procedures requirements requirements requirements requirements
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|

Arkansas (R)
California (L)

Colorado (R)
Connecticut (D)
Delware R)
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Florida (D)
Georgia (R}
Hlinois (D)
Indiana  (R)
Kansas (R)

Maryland (R & D)
Massachusetts(R)
Michigan  (R)
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New York (L)

Chio (R)
Pennsylvania (R}
Puerto Rico (R)
Texas (R)
Wisconsin  (R)
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Table 17— (CONTINUED]}

State Monitoring System closure Recordkeeping Penalty
requirements procedures requirements structure

Arkansas (R)

California (L)

Colorado  (R)
nnecticut (D)
laware  (R)

riorida (D)
Georgia (R)
lHlinois  (R)
Indiana (R)
Kansas R)

Maryland (R & D)
Massachusetts (R)
Michigan (R}
Minnesota  (R)
New York (L)

Ohio {R)
Pennsylvania (R)
Puerto Rico (R)
Texas (R)
Wisconsin (R}
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TNFPA is the National Fire Protection Association; UFC is the Uniform Fire Code.

X = in place

P = proposed requirements

R = regulation in place

L = legislation in place

D = proposed or draft regulation

Source: (11).

More than 60 local governments have specific codes for ty precautions when tanks are lqcated near vulnerable
leaking underground fuel tanks. Local regulation has water supplies. The EPA also will consider development
been especially evident in California, which has about 20 of tank design and performance standards. and installa-

local ordinances. New York has 12: Massachusetts, 6; tion procedures (1). Major disagreements do not appear
and Illinois, 5 (4). likely regarding proper design and installation of new

tanks although there may be disagreement about the
need for observation wells, secondary containment. and
ure Regulation periodic inspection at specific sites.

Several industry standards have been developed for the However, the major unresolved issue is how to regulate
proper construction and use of fuel tanks, including safe- the many existing underground fuel tanks that do not
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meet present industry standards for corrosion control and
leak detection. Industry representatives do not offer
many recommendations here and the EPA wants more
information before recommending a particular course of
action. The EPA claims it is prepared to protect the
public from any hazards that may arise while the agency
studies the problem and possible solutions (1). The EPA
currently is preparing a Chemical Advisory and an
Advance Notice of Proposed Rulemaking (ANPR), and
will conduct a national survey of fuel tanks (13).

The Chemical Advisory, to be released this summer, will
discuss tank owners’ legal liability for a leak, availability
of insurance, leak detection methods, and options for
repairing and replacing tanks. The Advance Notice of
Public Rulemaking will announce that EPA is beginning
rulemaking and may require tank owners to maintain
records. The ANPR also will describe what EPA knows
about hazards of leaking tanks and outline EPA’s regula-
tory options.

The EPA’s national survey of fuel tanks will determine
the extent of tank leakage in each relevant industry,
identify causes of leaks, and obtain other information
that could assist in assessing regulatory options. Data
will be collected from approximately 1,000 establish-
ments with underground fuel tanks, including about 200
farms and ranches (15).

Congress is holding hearings on leaking fuel tanks and
several bills have been introduced to address the hazards
these tanks pose. Such bills would require that EPA
promulgate regulations covering tank design, construc-
tion, location, maintenance, and operation; monitoring
and testing for leaks; and tank operators financial
responsibility, recordkeeping, and reporting require-
ments. Most bills would limit the impact on farmers.
For example, some would exempt from regulation all
farm and residential tanks of 1,100 gallons or less capac-
ity used for storing motor fuel for noncommercial pur-
poses (not for resale). Other bills would only pertain to
tanks located on property used primarily for commercial
or government purposes.

Compliance with Regulations

The actions and costs required for individuals to comply
with current or potential fuel tank regulations are deter-
mined by the likelihood of leaks from their existing
tanks, and the need for leak detection and prevention, or
tank replacement.

Causes of Leaks

Fuel spills from damaged storage tanks and piping usual-
ly are discovered promptly. However, slow leaks caused
by corrosion of buried facilities can cause considerable
damage before detected. Corrosion of steel is an electro-
chemical process: dissolved salts, moisture (high water
table or precipitation), acidity, sulfides, differences in
oxygen levels, and the presence of two types of metal can
increase the capability of the soil to conduct electrical
currents and affect the rate of corrosion (3). The
Southeast has the greatest corrosion potential, while the
Great Plains and Rocky Mountain regions have the
lowest (17).
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Leak Detection and Prevention

Careful inventory control can help detect leaks in undel‘
ground storage tanks, but this is difficult, especially on

farms. The most reliable way to detect or confirm leaks
is to use one of many available testing devices or ser-
vices.

One common test is to overfill a tank into a standpipe
and observe how much the fuel level in the standpipe
changes over a period of up to 12 hours. This test costs
about $350 a tank when performed by a commercial firm
and is accurate to within 0.05 gallons per hour (17).
Another way to detect leaks is to install observation
wells at each end of a tank or at two corners of a tank
hole excavation, if more than one tank is present.

Secondary containment may be needed to hold fuels until
leaks can be detected and the fuels removed. Secondary
containment may be accomplished in two basic ways.
One is to use double-wall tanks and pipes. The space
between the walls is monitored to detect the presence of
fuels or groundwater. Double-wall tanks have the same
life expectancy as single-wall tanks since they cannot be
used if either wall leaks. The second way is to line the
inside of the tank with an impervious material such as
polyethylene.

Corrosion of steel tanks can be retarded by coating them
with coal-tar epoxy or fiberglass. However, if the coating
has pinholes or is damaged during transportation and
installation, corrosion will concentrate at these points.
Tank owners may obtain additional protection (usually

for epoxy-coated tanks) by changing the direction of
electrical currents in the ground, a process called cath

ic protection. Cathodic protection may be achieved by
connecting the tank and piping to another metal (called
a “sacrificial anode”) that has a strong negative charge
and will corrode in place of the tank and pipes, or by
introducing direct currents from an outside power source
into the ground. Fiberglass coated and cathodically pro-
tected steel tanks, if properly built, installed, and main-
tained, should last indefinitely.

Sacrificial anodes (usually magnesium or zinc) have lim-
ited capacity to alter electrical currents and, therefore,
are best suited for tanks that have a protective coating
and only need backup protection. Tanks may be pur-
chased with sacrificial anode systems already attached.
An external source of current may be needed to provide
adequate cathodic protection if uncoated steel tanks are
used, if underground electrical currents are strong, or if
a field of tanks and piping is to be protected. The
amount of current can be varied as needed to provide
sufficient corrosion protection under almost any soil
moisture conditions.

Virtually none of the 35,000 underground tanks installed
in the United States in 1962 were corrosion resistant.
However, more than one-half of the 40,000 underground
tanks installed in 1982 had corrosion protection. By
1987, more than 60 percent of new steel tanks will be so
protected (8).

Tanks made completely of fiberglass do not need prote|
tion against corrosion, but they lack the structural



strength of steel tanks and must be installed carefully.
ost existing fiberglass tanks can be damaged by alcohol
ethanol and methanol) some firms use to increase gaso-
ine octane ratings if the amount of alcohol in the blends
exceeds legal limits. Some tank manufacturers recently
offered fiberglass tanks with improved alcohol resistance,
but their effectiveness has not been verified (17).

Costs of Leaks and Compliance
with Regulations

Even if leaks do not harm the environment they result in
the loss of expensive fuel. A tank that leaks only one
cup of fuel per hour would lose more than 500 gallons in
a year. Costs of removing leaking fuel from soil and
groundwater usually would be shared with the fuel sup-
plier if the supplier owns the tank, as is often the case
with farm tanks. Insurance is available in some areas, at
a cost of approximately $50 to $250 per farm per year, to
cover cleanup costs.

Costs of complying with Government-mandated tank
regulations depend on the specific requirements and tank
site. Typical costs for different types of tanks are shown
in table 18. Shallow observation wells cost about $1.000
each (6). Deeper observation wells with continuous
vapor monitoring may cost nearly $9,000 each, and costs
of overfill protection usually exceed $1,000 (6). Trans-
portation and installation costs can add $5,000 to
$10,000 to the purchase prices of a 10,000 gallon tank
(17). Adding double-containment and leak-monitoring
installations to meet regulations was estimated to add

10,000 to $40,000 to the cost of a new 10,000 gallon

nk in Santa Clara County, California (9). No estimates

re available on the costs of complying with other regu-
latory requirements. Small tanks often are exempt from
the regulations, and requirements for existing tanks usu-
ally are limited to registration, monitoring, and leak-
detection provisions. It is not possible to make an accu-
rate overall estimate of compliance costs for agriculture
at this time.

More discussion about groundwater contamination from
leaking underground fuel tanks is likely before specific
national regulations are implemented. Future issues of
this publication will report significant developments.
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Table 18.~—Listing of tank

costs and warranties

Tank type Tank prices Warranty
1,000 10,000
gallons gallons
Dollars
1. Asphalt coated steel 500 3,000 1 iti
R ) yr. unconditionat
2. F!berglass coated steel 1,200 6,000 20-30 yr. unconditional
3. Fiberglass coated, double-walled steel 3,000 14,000 20-30 yr. unconditional
4. Epoxy coated steel, sacrificial anode 900 4,500 20 yr. limited
5. Fiberglass (regular) 1,600 4,500 30 yr. unconditional
6. Flbergla§sl (alcohol blends) 2,000 5,000 1 yr. unconditional
7. Tank relining (ali steel tanks) 1,500 4,500 10 yr. limited warranty
Notes:

1. Unconditional warranty refers to tank replacement and/or repair costs
2. Limited warranty refers to a pro-rated refund of the purchase price.
3

. Regular fiberglass Tank Warranty is based on no more than 10% ethanol

blends and no methanol blends.

4. Alcohol blend fiberglass tank refers to unlimited ethanol/methanol blends.

5. Costs and warranties shown are representative of the industry.
Sources: (5,13,14,17).
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Abstract: Land irrigated with on-farm pumped water

John Hostetler

Irrigation
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increased 7.5 million acres to 42 million acres ; )

from 1974 to 1980. Sharply higher energy prices pushed pumping costs during the same period from
$527 million to $1.9 billion. Salinity, declining water levels, and rising energy costs are persistent

problems, but the outlook for the future may not be as

bleak as some have portrayed it. Water distri-

bution facilities are being improved to reduce seepage and salinity problems, and more efficient appli-
cation techniques are being adopted to reduce water and energy use. The trend in ground-water irriga-
tion will be dictated by economic conditions needed to overcome hi/gh energy costs.

Vast amounts of energy are needed to pump water onto
irrigated U.S. cropland, and energy needs are increasing
as irrigation grows. The importance of irrigation to U.S.

« agriculture raises concerns about rising energy prices
and water quantity and quality. This paper examines
the outlook for irrigation given these concerns.

U.S. irrigated crop acres have increased from 7.5 million
in 1900 to 49 million in 1982. These acres now account
for 16 percent of our harvested cropland (table 19).
Sales from irrigated farms total nearly a third of the
value of all farm products sold (table 20). Irrigation
plays an even more significant regional role (figure 2).
Much of the cropland in the Western United States
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. Keywords: Groundwater; energy; irrigation; pumping costs; salinity.

would not be under cultivation without irrigation. In
California, which ranks first in value of farm products
sold, irrigated farms produce over 98 percent of total
crops sold.

Approximately 85 percent of U.S. irrigated acres are
located in the 17 arid and semi-arid Western States,
where irrigation has been gradually expanding. In parts
of the humid Eastern States, supplemental irrigation has
been increasing rapidly as farmers attempt to increase
returns per acre and reduce weather risks. Rainfall in

the East is usually sufficient for crop production, but

periodic shortages affect production, and infrequent

severe droughts, like the one in 1983, can be catastroph-
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LTable 19.~Use of irrigation in the United States

ar Cropland All land Percent

harvested’ irrigated irrigated

Million acres Percent
1900 4152 75 2
1930 359 19.5 5
1950 344 279 8
1978 320 50.8 16

Tincludes cropland harvested tor field crops, vegetables, fruits, nuts,
and other speciality crops. “Improved cropland—harvested cropland

(;:b_l:zd)—\lalue of U.S. agricultural
products sold

Year All lrrigated Percent irrigated
farms farms' sales
Million dollars Percent
1900 2,910 87 3
1930 8,079 900 11
1950 22,052 NA NA
1978 108,114 31,213 29

Includes production from nonirrigated acres on’\irriga(éd farms. |

not reported. Source: (6). T j
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ic. Supplemental irrigation in the East may increase
further.

The expansion of irrigated acreage in the United States
has greatly increased the use of water (table 21) and has
become a major agricultural resource issue. Among the
critical factors for the future of irrigation are the cost of
ter, the price of energy to pump it, and the quantity

d quality of water available for irrigation.

Costs of Irrigation

Irrigation water costs vary widely among locales. Many
irrigation projects developed by the Bureau of

Table 21.—Withdrawal of water for irrigation
in the United States

Year Surface water Groundwater Total
Million acre feet
1950 68 20 88
1955 90 34 124
1960 81 39 120
1965 83 486 129
1970 1 51 142
1975 94 63 157
1980 100 68 168
Source: (10).
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Reclamation (BOR) deliver water to farmers under Climate also influences the cost of irrigation water: In
long-term contracts at the subsidized rate of $3 to $4 per desert areas, water requirements can reach 6 acre feet
acre foot (1). But the cost to the pump irrigator is per acre, while Great Plains water requirements seldom
significantly greater (2). Groundwater in alluvium along exceed 2 acre feet per acre. In more humid Eastern
rivers and streams is commonly pumped from 20 to 50 areas, irrigation rates are often 1 acre foot or less (2).

feet at the relatively low cost of $8 to $20)per acre foot

(based on $.06 per kwh electric rates and gated pipe dis-
tribution systems). In much of the Great Plains, from
southwest Nebraska through the high plains of Texas,
200 to 300-foot pumping lifts are commonplace; costs run
$75 to $110 per acre foot. In some parts of Arizona, 500
to 600-foot pumping lifts are not unusual (2). Variations widely used because of its availability. It was used on
in pumping lifts result in highly variable groundwater more than 20 million irrigated acres in 1980, up from 15

costs. million acres in 1974 (table 22). The Mountain and

Energy Use in Irrigation
Five types of energy are used for pumping irrigation

water: electricity, diesel, gasoline, natural gas, and
liquified petroleum gas (LPG). Electricity is the most

Table 22.)-Acreage irrigated with on-farm pumped water using ditfferent fuels, by region, 1974 and 1980

Electricity Diesel Gasoiine Natural gas LP gas Total
Region
1974 1980 1874 1980 1974 1880 1874 1980 1974 1980 1974 1980
1,000 acres
Northeast 30 25 68 106 176 134 0 41 18 13 292 319
Lake States 296 594 81 -424 23 106 0 0 11 29 411 1,153
Corn Belt 71 286 75 ~ 429 123 61 2 6/ 99 145 370 927
Northern Plains 1,673 3,274 1,543 2,792 152 79 2,430 3,621 1,563 1,263 7,251 11,029
Appalachian 105 30 22 138 62 112 1/ 2 4 6 193 289
Southeast 585 962 1,045 1,967 188 210 1/ 2 222 336 2,041 3,477
Deita States 504 1,672 645 -1,197 580 93 205 117 744 58 2,688 3,037
Southern Plains 2,007 2,054 151 166 108 102 6,742 6,204~ 509 493 9,517 9,019
_Mountain 4,297 4,536 307 325 86 147 1,162 1,084~ 184 186 6,026 6,288
“ Pacific 6,197 6,745 4 134 0] o 85 85 o] o] 6,286 6,864
Alaska 3 2 1/ o] 1 1/ o] o] o] o] 4
__Hawali 72 85/ 0] /O 1/ 0 0 0 0 0 72
Total 15,740 20,165 3,941 7,678 1,511 1,044 10,615 1 ,1%0 3,344 2,539 35,151 42,58
TLess than 1,000 acres. )/ V/ M ‘/ L
Source: (2).

Table 23.5-Quantity of energy used per acre for on-farm pumped irrigated water, by region, 1974 and 1980

Electricity Diesel Gasoline Natural gas LP gas
Water source 195 1082
and region 1 leso 1974 1980 1974 1980 1974 1980 1974 1980
Kwh Gallons MCF Gallons
Groundwater: -
Northeast 427.7 - 389.3: 35.0 35.3 53.3 41.0 0 5.9 63.4 68.1
Lake States 436.6 534.8 42,4 50.1 529 575 0 0 70.4 770
Corn Belt 214.3 320.6 20.9 24.2 30.1 4.7 3.5 2.0 33.1 246
Northern Ptains 663.8 717.8 62.4 66.7 80.2 81.2 105 111 98.3 105.1
Appalachian 298.8 364.3 26.8 35.7 30.1 447 47 54 40.6 54.1
Southeast 358.2 708.4 34.0 67.9 45.1 90.0 3.6 0 525 88.7
Delta States 287.4 436.3 34.2 41.3 329 57.4 4.9 7.1 37.2 60.2
Southern Plains 764.7 817.6 76.9 88.1 93.3 101.5 11.3 121 116.6 120.6
Mountain 1438.1 28174 159.3 60.5 165.3 90.6 29.3 31.0 2533 163.7
“Pacific 1104.2 (1036.¢ 6 0 0 0 0 13.7 0 0 0
Alaska and Hawail 8897.3 m 12.8 0 1049.8 0 0 0 0 0
Surface water: .
Northeast 204.5 @0 20.6 247 23.9 222 0 0 348 326
Lake States 320.8 355.6 26.6 38.7 35.0 442 0 0 29.1 48.5
Corn Belt 152.9 291.2 13.7 26.6 20.6 349 0 55 20.3 42.4
Northern Plains 282.7 552.0 38.5 47.2 19.8 73.7 0 7.4 244 61.0
Appalachian 186.2 345.6 18.0 311 21.3 36.6 0 3.7 329 49.2
Southeast 109.7 3143 9.2 23.9 25.0 73.1 0 6.2 320 93.7
Delta States 102.3 158.7 9.2 15.3 12.2 20.1 1.4 2.6 16.0 21,
Southern Plains 278.2 288.2 30.3 47.4 328 478 4.1 4.2 481 6
Mountain 375.8 782.6 46.7 72.3 55.1 96.0 1.6 3.7 48.0 10
Pacific 752.0 816.3 19.2 0 0 0 0 0 0
Alaska and Hawall 740.3 388. 1 0 10.7 (o]

Source: (2). V/\/ £ W W (e-§- wau#/
o
22 WM* 2%%W~WW§'



acific regions accounted for more than half of all
reage irrigated with electricity in 1980.

ere available, natural gas also is used widely; about
11 million acres are irrigated using natural gas-powered
pumps in the petroleum-producing Plains and Mountain
regions.

The irrigated acreage using diese] fuel for pumping has
nearly doubled— from 3.9 million acres in 1974 to about
7.7 million in 1980. Use is concentrated in the Northern
Plains, Southeast, and Delta States, where diesel fuel is
used mainly for groundwater pumping and where
electricity and natural gas are unavailable or more
expensive.

Gasoline and LPG were used to pump irrigation water on
only 3.5 million acres in 1980, down from about 4.8 mil-
lion in 1974. These two energy sources are used in
regions where other, cheaper fuels are unavailable.

Energy use per acre for on-farm pumped irrigation water
(table 23) depends on three factors: (1) distance the
water must be lifted from its source to the field, (2) the
type of application system used, and (3) the quantity of
water applied.

Pumping lifts for surface water are usually shorter than

for groundwater, so energy used per acre is less. The

exception is the Pacific Northwest, where river water is

often pumped to high plateaus. Groundwater pumping

lifts vary significantly among the States and regions.
waii has very high (700 feet) lifts, as does the Moun-
n region, thus requiring large energy expenditures per
re.

Water pressure requirements for irrigation distribution
systems range from 25-30 pounds per square inch (psi) to
over 100 psi. Systems that allow water to flow by gravi-
ty have pressure requirements of 0 to 10 psi. Regions
with a high percentage of sprinkler irrigation systems—
Northeast, Lake States, Southeast, Corn Belt —use more
energy per unit of water than regions with a lower con-
centration of sprinkler systems.

The quantity of water applied also affects energy use per
acre simply because of the volume of water that must be
pumped. The desert areas of Arizona, California, and
Nevada and the dry plains of the Pacific Northwest
States require greater energy expenditures for irrigation
than does the more humid East.

Per-acre use of energy increased from 1974 to 1980, for
three reasons:

® Most of the growth in irrigation (80 percent) was in
the use of groundwater rather than surface water; 6
million of the 7.5-million-acre increase was in ground-
water irrigation which requires more energy per acre
due to higher lifts.

® Groundwater levels are declining in some areas of the
. Plains and Mountain regions, making the lift greater.

Much of the newly irrigated land (84 percent) utilizes
sprinkler-irrigation systems, which require more ener-
gy than gravity-flow systems.

Energy Prices Affect Irrigation Use

On-farm costs of pumping irrigation water have
increased from $527 million in 1974 to nearly $1.9 billion
in 1980 (the last year these data are available). The
256-percent rise was mostly due to riging energy prices
(2). The average cost of energy used in irrigation
climbed from $15 per acre in 1974 to $44 in 1980 (2).
During this period, higher commodity prices helped offset
rising energy prices. However, commodity prices have
moderated since 1980, and preliminary data from the
1982 Census of Agriculture suggest that irrigated acreage
has declined slightly since the 1978 census. —

-

National average prices for electricity, diesel, natural
gas, and LPG are shown in table 24. Diesel, natural gas,
and LPG prices do not vary much regionally, but signifi-
cant regional differences are found in the price of
electricity. The Pacific Northwest, with a large
hydroelectric capacity, supplies power at rates of 1 to 2
cents per kwh, a fraction of what irrigators in other
areas pay (2).

Natural gas currently is the cheapest fuel for internal-
combustion engines, and it is used extensively for pump-
ing irrigation water in the Great Plains and Mountain
regions. Many irrigators using natural gas in this area
enjoy a cost advantage over users of diesel, LPG, and
electricity. However, recent increases in energy prices
are changing the price relationships (table 24). Natural
gas price increases brought about by deregulation are
making electricity and diesel more competitive. —

Between 1974 and 1980, expenditures for electricity
increased 224 percent (table 25). They accounted for
nearly half of all energy costs incurred for irrigation in
1980. Diesel costs contributed 22 percent to the 1980
total and natural gas another 20 percent. Surface-water
pumping costs rose nearly 300 percent from 1974 to 1980
but, amounted to only 11 percent of total on-farm pump-
ing costs in 1980. Total energy expenditures for ground-
water pumping rose 3.5 times between 1974 and 1980—
from $475 million to nearly $1.7 billion.

Regional changes reveal that pump irrigation costs in
the Corn Belt and Lake States grew much faster than in
other regions of the country. However, the Northern
Plains contributed over half of the new pump-irrigated
land. Energy costs for pumping in the Northern Plains
and Mountain regions were the greatest of all regions.
Although more acres are irrigated with pumped water in
the Northern Plains, pumping depths and costs are
higher in the Mountain region.

Other Problems

Problems concerning the quantity and quality of irriga-
tion water are currently of high concern. The future
availability of good water sources has additional implica-
tions for future energy requirements and costs of irriga-
tion.

Quantity of Water
Surface water, the most fully developed source of irriga-

tion water, is replenished by rainfall, snow melt, and
seeping groundwater. In some areas, annual surface-
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Table 24.~Selected U.S. farm energy prices

Chang
1974-8

ltem Unit 1974 1977 1980 1983
Dollar per unit Percent
E{ectricity Kwh .027 .035 .055 .060 122
Diesel Gal .037 .045 1.000 .980 165
LPG , Gal .300 .390 620 770 157
Natural gas MCF 1.000 1.500 2.500 4.000 300
TEstimated by State Irrigation specialists.
Sources: (2, 4, 5)
Table 25,—Total cost of energy for on-farm pumped irrigation water, by region, 1974 and 1980
Electricity Diesel Gasoline Natural gas LP gas Total
Water source
and region 1874 1980 1974 1980 1974 1980 1974 1880 1974 1980 1974 1980
Mitlion dollars
Groundwater:
Northeast 0.1 0.3 0.5 23 2.1 2.4 0 0.6 0.2 01 3.0
Lake States 1.8 17.1 08 16.4 0.4 4.6 0 0 0.1 1.1 3.0
Corn Belt 0.2 4.3 0.4 8.1 1.3 1.6 0 0 0.7 1.7 27
Northern Plains 19.0 87.3 319 169.0 27 6.7 19.2 96.9 30.3 680 1030
Appalachian 1/ 0.2 1/ 0.4 0.1 05 1/ 1/ 1/ 1/ 0.2
Southeast 2.8 258 4.7 75.8 2.8 17.1 1/ 0 3.7 20.3 14.0
Delta States 2.4 30.4 5.1 335 6.7 35 05 2.1 7.1 1.6 21.8
Southern Plains 26.4 61.8 3.0 9.6 38 10.0 49.8 168.8 12.6 29.6 95.6
Mountain 84.1 2349 9.4 31.6 5.3 58 258 90.6 6.8 164 1314
Pacific 79.8 246.1 0.1 17.1 0 0 0.7 7.2 0 0 80.7
Alaska and Hawaii 19.4 543 1/ 0 0.4 o} 0 0 0 0 189
Total? 236.1 762.6 55.9 363.7 25.7 52.1 96.0 366.1 61.7 138.8 4754
Surface water: —
Northeast 0.9 0.2 0.3 1.2 1.1 2.2 0 0 0.1 0.3 1.6
Lake States 0.8 22 0.3 4.0 0.2 2.0 0 0 1/ 0.2 1.3
Corn Belt 1/ 05 1/ 2.1 0.3 1.2 0 1/ 0.2 06 0.6
Northern Plains 0.8 6.3 0.8 10.9 0.8 0.8 0 1.5 2.9 5.1 53
Appalachian 0.4 0.3 0.1 4.1 0.6 4.4 0 1/ 1/ 0.2 1.2
Southeast 0.6 4.8 2.3 23.2 0.6 3.2 0 1/ 0.2 1.5 3.7
Delta States 03 0.6 0.8 5.4 0.8 09 1/ 0.2 0.7 0.2 2.7
Southern Plains 28 4.9 0.4 28 0.2 09 2.7 6.6 18 52 8.0
Mountain 9.4 30.0 1.4 50 0.5 2.4 1/ 1/ 0.1 08 11.4
Pacific 16.1 56.7 1/ 0 0 o) 0 0 0 0 16.1
Alaska and Hawaii 1/ 0.1 0 0 1/ 0 0 0 0 0 1/
Total® 31.4 1065 6.5 58.8 5.1 18.1 28 85 6.0 14.1 519
Total? 267.5 869.0 62.4 4225 308 70.1 98.8 374.6 67.7 1630 5273

TLess than $100,000. ?Totals may not add due to rounding.
Source: (2).

water requirements exceed supplies. Groundwater also is
replenished by infiltrating rainfall and snow melt, but in
some groundwater irrigation areas, annual use exceeds
annual recharge, so groundwater levels are declining.

In most areas of the West, little additional surface water
is available for irrigation (figure 3), and what is avail-
able would be very expensive to develop (2). Surface
water is available for irrigation in the East, and its use
has increased, but at a slow rate.

The use of groundwater for irrigation increased 140 per-
cent from 1940 to 1980 (table 21) and this has lowered
groundwater levels in several areas (figure 4). Ground-
water levels declined on an estimated 15 million acres of
irrigated cropland by 1981. As groundwater levels drop,
greater energy is required to pump the same volume of
water and eventually can become costly enough to force
farmers to discontinue irrigation. The High Plains of
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western Texas is the only large area currently losing irri-
gated acreage because of declining groundwater levels
and prohibitive pumping costs. In the northern Great
Plains, Lake States, and the Southeast regions, ground-
water irrigation has been expanding. An overall decline
in groundwater irrigation in the U.S. as a result of fall-
ing water levels is not expected in this century (3).

In 1980, surface-water pumping costs were only one-
eighth as large as groundwater pumping costs, which
totaled 1.7 billion dollars (2). As the use of groundwater

for irrigation expands, energy costs for irrigation will

continue to increase.

Salinity is a major surface-water quality problem. Salt
concentrations in surface water result from streams
passing over saline formations and from return flows of

Quality of Water



Figure 3

No months in avg. yr. but
9-12 months in dry yr.

1-6 months in avg. yr.

7-12 months in avg. yr.

equirements include both offstream (withdrawal)
and instream (flow) requirements.

Source: {11)

umber of Months Surface Water Requirements Exceed Surface Water Supplies

Figure 4

Major Groundwater Decline Areas in the United
States

Source: (3)

water that have been used for irrigation. Return flows
ick up salt from the soil, so that the salt content of the
ter increases as it flows down river. For example, the
1t content of the Colorado River is 20 times higher at
the Imperial Dam in Arizona than at its headwaters
(12). Salinity problems with groundwater are mainly in

California, Texas, and Florida, where pumpage along the
sea coasts allows seawater to seep into fresh groundwater
supplies.

Water with a relatively high salt content can be used for
irrigation if a sufficient quantity is used to flush the
salts through the soil into return flows. However, high
water tables prevent flushing, and continued use of
saline water without extensive drainage networks even-
tually will do great harm to the soil and prevent crop
production. Although this problem exists in several
areas of the United States, the largest area affected is
about 400,000 acres in the San Joaquin Valley in Califor-
nia (8).

Water management measures to reduce salinity are
directed at increasing the efficiency of water use. Irriga-
tion scheduling and other techniques to reduce deep per-
colation or surface return flows are recommended. As
less water is used, the demand for energy used in irriga-
tion pumping is also reduced.

Dealing with the Problems

Many of the problems in irrigated agriculture—
overappropriated surface water, declining groundwater
levels, salinity, and increasing energy prices —could be
reduced by improving the efficiency of distributing,
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pumping, and applying irrigation water. Augmenting
water supplies by water transfer, weather modification,
desalinization of seawater, and water harvesting have
been studied, but none appears economically feasible at
the present time (1). Some improvements are being
made, though.

Irrigation organizations and farmers are improving dis-
tribution efficiency by lining canals and ditches or
installing pipelines in place of ditches. This reduces deep
percolation and evaporation and gives more precise con-
trol of water flows. The result is less water withdrawal
and, in some cases, reduced salinity. Since less total
water must be moved to bring the same effective supply
to the field, energy requirements also are proportionately
reduced.

Application efficiency appears to be the most promising
improvement. Techniques that have been widely adopted
in some areas to reduce water application rates without
affecting yields include tail-water recovery systems,
scheduling water application, improved sprinkler sys-
tems, and drip irrigation on perennial crops. Limited
application has been made of laser leveling of fields,
automated gravity-flow systems, and drip irrigation for
annual field crops. These measures to improve applica-
tion efficiency also reduce energy requirements along
with water use.

Research is also in progress to reduce plant water
requirements. If plant varieties can be developed that
maintain or improve yields while using less water, then
use efficiency can be improved and further energy sav-
ings are possible. Other attempts to reduce plant water
requirements include application of chemicals on leaves
to reduce transpiration, various row direction and spac-
ing, and soil mulching techniques.

Recent increases in energy prices have made pump irri-
gators more aware of pumping costs. It may be possible
to improve slightly the mechanical efficiency of pumping
plants through design changes. However, much more can
be accomplished by proper maintenance and service of
existing pumps.

Pump irrigators are applying energy-saving technologies
such as low-pressure center pivots, which alone saved
about $42 million in 1980. Other energy-saving technolo-
gies also are being adopted as commodity prices fail to
keep pace with rising energy prices and other production
costs.

The future for U.S. cropland irrigation will depend large-
ly on the relative levels of energy and commodity prices
and the rate with which more efficient irrigation
technologies are adopted. If commodity prices rise at
rates equal to or greater than energy prices, or gains in
irrigation efficiency continue to be made, irrigated
acreage likely will expand, opening new production
_opportunites on dry U.S. cropland.
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FARM MACHINERY

Spending for farm machinery in 1984 is currently pro-
jected to total $8.1 billion, down from the April estimate
of $8.6 billion. Total farm machinery purchases for the
first 6 months of 1984 are down compared with a year
earlier as many farmers continue to experience financial
difficulties and face high borrowing costs. While farm
wheel tractor purchases increased 3.4 percent over 1983,
purchases for other machinery categories fell between
13.6 and 25.6 percent. Prices paid for farm machinery
continue to rise faster than prices for all farm production
items. Supplies of all machinery items are large.

Demand
Financial Conditions Affecting Farmers

Aggregate U.S. farm machinery expenditures for 1984
currently are projected to rise 2.5 percent in nominal
terms from last year’s level to $8.1 billion (table 26).
Although this increase represents the first positive annu-
al change in total farm machinery expenditures since
1978-79, financial difficulties continue to plague many
farmers. A larger than normal proportion of farmers a.
unable to assume additional long-term debt, and some

have partially liquidated farm capital assets to lessen
cash-flow problems.



Table 26.—Farm machinery expenditures and factors affecting expenditures

Nominali January 1
K farm Net interest rates
machinery farm Farm . Real estate Debt/asset

Year expenditures income' debt’ assets’ ratio? Prime PCA

Billion dollars Percent
1978 10.8 18.4 81.6 368.8 18.7 9.1 87
1979 12.0 19.8 86.2 400.9 16.1 12.7 10.6
1980 109 11.9 9298 423.7 16.5 15.3 127
1981 10.6 15.9 833 4248 16.7 18.9 145
1982 8.4 108 975 395.8 18.6 14.9 14.6
1983° 7.9 7-8 100.3 356.8 207 10.8 115
1984* 8.1 13-15 94.7 337.4 20.8 12-13 12,15

TDetiated using the GNP _implicit price deflator (1972 = 100). 2’Computed based on nominal dollar balance gheet data, including farm househoids.

3F-’rellmlnary. ‘Pro]ec!ed 5Average tor first quarter 1984,

The U.S. farm debt/asset ratio (total farm liabilities
divided by total farm assets) for January 1, 1984, was
estimated to be a record 20.8, up from 20.7 on January 1,
1983. Recent debt/asset ratio estimates indicate that
many farmers cannot readily assume increased debt.
Although GNP-deflated total farm debt for January 1,
1984, was estimated to have declined 5.6 percent from a
year earlier to $94.7 billion (1972 dollars), real land and
building assets (which make up a substantial proportion
of total farm assets) are estimated to have dropped 5.4
percent to $337.4 billion. In real terms, average U.S.
farmland values have declined for the fourth consecutive
year.

s a consequence, the rural banking community has been
reasingly reluctant to loan additional funds to some
ers, particularly for long-term capital expenditures
ch as farm machinery. In addition, the Federal
Reserve reports that in a survey of banks in the Seventh
Reserve District (most of the Corn Belt and Lake States),
60 percent of the bankers reported they refused to pro-
vide 1984 operating credit to some farmers financed in
1983. ’

GNP-deflated net farm income in 1984 is projected to
increase substantially from last year to between $13 and
$15 billion. Given their debt/asset situation and recent
increases in market interest rates, however, many farm-
ers probably will decide not to purchase new capital
equipment such as farm machinery. If interest rates
increase further during the second half of the year, more
farmers probably will elect to pay off outstanding debt
with increased income, causing total machinery expendi-
tures for the year to fall below current expectations.

Tractors

Domestic purchases of farm wheel tractors increased to
65,740 units through the first 6 months of 1984, up 3.4
percent from purchases a year earlier (table 27). Two-
wheel drive tractor purchases in the under 40 horse-
power (hp) and 40-99 hp categories increased 7.5 and 4.6
percent. Meanwhile, two-wheel drive tractor purchases
in the 100 hp and over category declined 7.2 percent
below 1983, primarily because of a 21.2-percent drop in
rchases in May-June 1984 compared with May-June

3.

ncreased tractor purchases in the under 40 hp and a
portion of the 40-99 hp categories reflect an actual

upturn in demand for small horsepower tractors. Howev-
er, most of these purchases are for uses other than field
crop production. Although sales of 100 hp and over trac-
tors have declined overall, purchases of two-wheel drive
140 hp and over tractors increased 23.2 percent in 1984
over the 6-month 1983 totals. A trend towards front-
wheel drive assist accounts for much of this increase in
farm demand. Tractors equipped with front-wheel assist
drive are available that can provide as much drawbar
power as higher priced four-wheel drive units. Front-
wheel assist drives offer the convenience of two-wheel
drives plus improved fuel efficiency. Recent estimates
reported in Implement and Tractor indicate that the per-
centage of 140 hp and over tractors sold with front-wheel
assist increased from 1.1 percent in 1978 to 25.5 percent
in 1983,

Unlike other tractor categories, farm purchases of four.
wheel drive tractors were bolstered primarily by heavy
price discounting. Price reductions ranging from 20 to
35 percent were common during the first 6 months of
1984. Consequently, purchases of four-wheel drive trac-
tors rose 12.1 percent to about 2,500 units over the same
period last year.

Self-propelled Combines

Although self-propelled combine purchases for May 1984
were 21 percent higher than for May 1983, combine pur-
chases declined 25.6 percent overall during the first 6
months of 1984 compared to the same period last year.

During the first several months of 1983, combine
manufacturers offered sales incentives designed to
increase sales and reduce inventories. Their efforts were
quite successful, with purchases of self-propelled com-
bines increasing 12.6 percent for January-May 1983 from
1982. Incentive programs were scaled down in May 1983
and purchases of new combines in the second half of
1983 fell to their lowest level in several decades. With
the incentives ended, higher new combine prices resulted
as well as increased purchases of used combines, which
further dampened activity in the new combine market.

Other Machinery
Purchases of mower conditioners for January-June 1984
were down 13.6 percent, while purchases of balers (pro-

ducing under 200 pound bales) and forage harvesters
(shear bar) declined 14 and 24.7 percent, respectively,
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Table 27.—U.S. tractor and harvesting machinery

purchases, January to June, 1983 and 1984

Machine Change fr l'!
type 1983 1984 1983 to 1 '
Units Percent
Tractors:
2-wheel drive —
Under 40 hp 26,572 28,557 7.5
40-99 hp 20,580 21,518 4.6
100 hp or more o 14,160 13,144 -7.2
Total 61,312 63,219 3.1
4-wheel drive 2,248 2,521 12.1
Total 63,560 65,740 3.4
Other machinery:
Self-propelied combines 4,575 3,403 —25.6
Mower conditioners 8,032 6,936 -13.6
Balers' 4,522 3,891 -14.0
Forage harvesters? 1,428 1,075 —247

7Sroducing 200 pound or smaller bales. 2Shear bar type.

Source: Farm and industrial Equipment Institute. June 1884 FED Fiash Report.

Table 28.~Indices of U.S. prices paid
for farm machinery and other
farm production items

Tractors and Other All farm
self-propelied machinery production
Month machinery items

1983 1984 1983 1984 1983 1984

1877 = 100
January 168 177 165 174 150 156
March 172 180 168 177 152 157
June 176 182 173 182 153 157
Percent
Index increase:
June 1983
to June 1984 3.4 5.2 2.6

compared with purchases made from January to June
1983. These more specialized farm machinery items usu-
ally are purchased during the second half of the year.

Prices

Farm machinery prices continued to rise faster than
prices for all farm production items during the first 6
months of 1984. From June 1983 to June 1984, the price
index for tractors and self-propelled machinery, as well
as other machinery items, rose 3.4 and 5.2 percent,
respectively (table 28). The price index for all farm pro-
duction items, on the other hand, increased 2.6 percent.

Supplies

Large supplies of all farm machinery items currently are
available to U.S. farmers, especially tractors and self-
propelled combines. The current supply situation can be
expressed by the ratio of inventories to purchases. For a
given period, an increase in the ratio of inventories to
purchases indicates either declining purchases, increased
production, or some combination of the two.

From April 1979 to April 1983, the ratio of inventories as
a percent of purchases for all tractors increased dramati-
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cally from 120 to 317 (table 29). Likewise, the ratio for
self-propelled combines rose from 267 to 545 between
April 1980 and April 1982. These supply ratios reflect
the decline in farm machinery purchases, slow response
in production cutbacks, and increased imports that
occurred during the past several years.

To reverse these relationships, farm machinery manufac-
turers curtailed production and initiated sales incentive
programs at various times during the last 3 years.
Decreased production and changes in marketing strate
gies, which increased machinery purchases, reduced A.
1984 total tractor inventories below a year earlier. Thi
ratio of inventory to purchases for all two-wheel drive
tractors in April 1984 declined from 312 to 274 from a
year earlier, while the ratio for four-wheel drive tractors
dropped from 393 to 236. The significant drop in the
four-wheel drive tractor ratio resulted from increased
sales induced by substantial price discounts.

Sales incentive programs during 1983 caused self-
propelled combine purchases to rise dramatically, result-
ing in a large drop in the combine inventory to purchase
ratio from 545 to 381. Combine purchases, however, fell
last summer when these programs were scaled down.

The April 1984 combine ratio rose substantially over last
year to 578, reflecting the drop in sales and a resumption
in production.

The farm machinery industry currently is operating at
approximately 35 and 44 percent of capacity for tractors
and combines, respectively (reported in Stark’s
Newsletter). Most manufacturers are expected to furth-
er reduce production this summer to avoid continuing
inventory buildups. Also, machinery dealers again are
offering attractive sales incentives, such as lower prices
and interest rates, delayed financing, and cash rebates,
in an effort to boost farm machinery purchases and
reduce inventories.

Total farm machinery exports decreased 15.3 percent
from $2.38 billion in 1982 to $2 billion in 1983

(table 30). Meanwhile, imports rose 14.2 percent fro
$1.18 billion in 1982 to $1.35 billion in 1983. The net
result was a positive trade balance of $667 million, down
from $1.2 billion the previous year. Import increases in



Table 29.—~Inventories as a percent of purchases for tractors and self-propelled combines

1

,.achine type 1978 1979 1980 1981 1982 1983 1984
i
\ Percent
Tractors:
2-whee| drive-
40-99 hp 148 128 294 260 278 253 217
100 or more hp 108 94 118 174 276 391 354
Total 128 110 209 222 277 312 274
4-wheel drive 203 120 180 244 230 393 236
Total 132 120 208 245 273 317 298
Seif-propelled
combines 420 283 267 348 545 381 578

1April 30 inventories for manufacturers, wholesalers, and dealers divided by January to April purchases.

Source: Farm and Industrial Equipment Institute. Apri/ 1984 U.S. Retail Sales of Whee! Tractors and Selected Farm Machinery. FED -150-D4-P. June

14, 1884.

Figure 5
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1Aprll 30 inventories for manufacturers, wholesalers, and dealers
divided by January to April purchases.
Source: Table 29.

Table 30.-U.8. farm machinery and equipment

trade balance'
Year Exports Imports Trade
balance
Million dollars

1977 1,518 969 549
1978 1,683 1,183 400
1979 2,187 1,880 307
1980 2,631 1,773 858
1981 2,942 1,650 1,392
1982 2,378 1,180 1,198
1983 2,014 1,347 667

TIncludes finished machinery items, nonassembied machinery, and
13,

cos: U.S. Department of Commerce. Bureau of the Census. An-
1 Survey of Manufacturers. M-81.1881,

. Foreign Trade Reports. FT-246 and FT-446. 1983 and earlier
issues.

Figure 6
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parts.

Source: Table 30.

1983 over 1982 resulted almost entirely from the inflow
of 40-99 hp tractors assembled by Western European sub-
sidiaries of U.S. manufacturers.

FERTILIZER
Use

Fertilizer use in 1983/84 still is expected to increase sub-
stantially over the 1982/83 lows caused by the PIK-
diverted acreage. However, earlier projections of this
year’s fertilizer use have been modified to reflect the
impact of weather.

Spring rains delayed planting and reduced preplant fer-
tilizer applications. However, side dressing of nitrogen
fertilizer could offset a part of the preplant reductions.
Plant nutrient use appears to be up about 14 percent, to
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slightly less than 21 million tons. Nitrogen use appears
to be about 10.5 million tons, while phosphate and potash
use will be about 4.7 and 5.6 million tons, respectively.

Supplies

Except for nitrogen solutions, fertilizer supplies exceeded
use by the end of April 1984. Fertilizer production and
imports increased nitrogen supplies 14 percent from a
year earlier, while phosphate and potash supplies were
up 19 and 10 percent, respectively (table 31). Nitrogen
solutions were temporarily in tight supply as wet fields
caused some farmers to substitute nitrogen solutions for
other materials.

Nitrogen fertilizer production in the first 10 months of
1983/84 was up about 7 percent from a year earlier
(table 31). Phosphate production increased 13 percent,
while U.S. potash production was down 16 percent. How-
ever, potash imports, primarily from Canada, were up 19
percent, making adequate supplies available.

A softening in fertilizer demand because of the late
spring caused wholesale prices for nitrogen fertilizer to
decline in May and June 1984. These price declines, plus
substantial nitrogen imports, appear to have kept the
increase in nitrogen production below 10 percent.

Trade

Nitrogen fertilizer imports maintained their substantial
margin over year-earlier levels. During July-April
1983/84, nitrogen imports at 3.4 million tons were up 47
percent and exceeded the 2.8 million tons imported in the
entire 1982/83 fertilizer year (table 31). Anhydrous
ammonia imports were up about 60 percent, while urea
imports increased 20 percent. These two products contin-
ued to account for the major share of total nitrogen
imports.

Table 31.—U.S. fertilizer supplies’

Item 1982/83 1983/84 Change
Million short tons Percent

Beginning inventories:?

Nitrogen (N) 2.07 2.00 ~3

Phosphate (P,0,)* 68 67 —1

Potash (K,0) 57 46 -19
Production:

Nitrogen (N) 9.56 10.16 7

Phosphate (P,0.)° 7.82 8.83 13

Potash (K,0) 1.61 1.35 -16
imports:

Nitrogen (N} 2.32 3.42 47

Phosphate (P,0,)° A1 09 -18

Potash (K,0) 3.84 4.56 19
Exports:

Nitrogen (N) 172 1.62 -6

Phosphate (P,0.)° 3.32 3.15 -5

Potash (Kzo) .56 .39 —-30
Domestic supply:*

Nitrogen (N) 12.23 13.98 14

Phosphate (P,04)° 5.29 6.32 19

Potash (Kzo) 5.46 598 10

" TData for July through April for the fertilizer y%ar starting July 1. 2As
of July 1. 3poes not include phosphate rock. “lncludes requirements
for industrial uses.
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Canada was the major supplier of both anhydrous
ammonia and urea imports, while the Soviet Union X
ranked second. Mexico and Trinidad-Tobago also were !
important suppliers of nitrogen fertilizer imports.

Nitrogen exports, during July-April 1983/84, were 6 per-
cent below a year earlier. At the end of April, anhydrous
ammonia exports were down 13 percent, while urea
exports were down 31 percent. However, a 20-percent
increase in ammonium sulfate exports and a 10-percent
increase in diammonium phosphate exports partially
offset the loss.

Total exports of processed phosphatic materials fell 5
percent during July-April 1983/84, led by an 8-percent
drop in phosphoric acid and a 29-percent drop in triple
superphosphate. Potash imports were 19 percent ahead
of a year earlier.

Prices

Farm prices for fertilizer in 1983/84 are up an average of
7 percent from year-earlier levels. Nitrogen prices,
which advanced the most, were reported in May to be up
9 percent; phosphate, 8 percent; and potash, 3 percent.

An 18-percent increase in anhydrous ammonia prices
contributed the most to nitrogen fertilizer price increases
from May 1983 to May 1984 as prices for other nitrogen
materials increased from 1 to 8 percent (table 32). Tri-
ple superphosphate and diammonium phosphate prices
were up 8 and 9 percent, respectively. Potash prices rose
3 percent.

The major share of fertilizer price advances in 1983/8‘
occurred during December-March in response to PIK-

idled acreage returning to production. Weather-related
delays in crop plantings and fertilizer applications damp-
ened price advances after March 1984. This, in turn,
caused delays in moving fertilizer to fields, which result-
ed in a buildup of distributor inventories and filled
storage facilities to capacity in many cases. The backup
of distributors’ fertilizer supplies caused wholeaale prices
to level off or decline late in the spring.

PESTICIDES

U.S. farm demand for pesticides used in the production of
major field crops is projected at 506 million pounds
active ingredient (a.i.) for the 1984 crop year (table 33).
This is down 1 percent from the 512 million pounds pro-
jected in March 1984, with herbicides accounting for
most of the decrease. The March estimate was based on
farmers’ February planting intentions, while the current
estimate is based on planted acreage as of June 1. The
wet weather this spring delayed planting, and many
farmers in the Midwest switched from corn to soybeans
or did not have their land planted on June 1. In addi-
tion, farmers’ participation in the Agricultural Programs
Adjustment Act of 1984 reduced wheat acreage. Even
with the shift in acreages among crops, no shortages of
individual pesticide materials have been reported at this

time. .

Herbicide prices paid by U.S. field crop farmers declined
on average 6 percent from May 1983 to May 1984

Prices



Table 32,— Average, May U.S. farm prices paid for selected fertilizer material’

r Anhydrous Triple Diammonium M{xgd
ammonia superphosphate phosphate Potash tertitizer
(82%) (44-46%) (18-46-0%) (60%) (6-24-24%)
Dollar per short ton
1981 247 249 283 155 226
1982 255 228 262 155 219
1983 237 214 249 143 2086
1984 280 231 271 147 217

"Based on 2 survey of tertilizer dealers conducted by the Statistical Reporting Service, USDA.

Table 33.—Pesticide demand by U.S. field crop farmers, 1984

Planted acres

Herbi- Insecti- Fungi-
Crop 1983 1984' cides cides cides
Million Million pounds (a.i.)?
Row:
Corn 60.2 799 237.7 29.4 0.07
Cotton 7.9 11.3 17.3 16.8 0.18
Grain sorghum 1.7 16.2 155 25 0
Peanuts 1.4 1.5 57 1.2 5.63
Soybeans 63.1 68.0 120.1 105 0.07
Tobacco 0.8 0.8 1.3 31 0.40
Total 145.1 177.7 397.6 63.5 6.35
Smali grains:
Barley and oats 30.7 24.2 6.1 0.2 0
Rice 2.2 29 12.1 05 0.07
Wheat 76.4 79.5 16.6 2.2 092
Total 109.3 106.6 348 2.9 0.99
Total 2544 2843 432.4 66.4 7.34

ased on a June 1 acreage survey conducted by the Statistical Reporting Service, USDA. 2Active ingredients.

Tabie 34.-U.8. average farm retail pesticide prices
for May 1982, 1983, and 1984"

Price per pound (a.i.)?

Change from

Pesticides 1982 1983 1984 1983 to 1984
Dollars Percent
Herbicides:
Alachlor 4.81 5.00 5.25 5.0
Atrazine 2.68 2.50 2.22 -11.2
Butylate+ 343 337 3.46 2.7
Trifluralin 8.55 7.70 6.90 -104
2,4-D 280 264 2.42 -8.3
Composite® 462 458 4.31 -59
Insecticides:
Carbaryl 3585 365 3.75 2.7
Carbofuran 956 10.24 10.55 3.0
Methyi parathion 2.60 2.66 290 9.0
Synthetic pyrethroids 68.00 58.40 56.00 —41
Composite® 10.14 988 10.00 1.2

TBased on a recent survey of pesticide retailers conducted by the
Statistical Reporting Service, USDA and other sources. <“Active in-
gredients. eighted average of above compounds and other major
pesticide materials not listed.

(table 34). This compares to a projected 7-percent
decline made in March for the 1984 crop season. Prices
for reported herbicides were about the same or slightly
higher in May compared to March 1984, with a composite
e of $4.31 a pound a.i. in May and $4.21 a pound a.i.
arch.

The composite insecticide price this year is now expected
to be up 1 percent over May 1983. This compares to a

projected decline reported in March 1984 of over 5 per-
cent for this season. This change results primarily from
dynamics in the synthetic pyrethroid market. In March
1984, synthetic pyrethoid prices were projected to drop
16 percent, overshadowing small price increases for corn
soil insecticides and general foliar insecticides. The May
comparison indicates a decline of only 4 percent for syn-
thetic pyrethroids from a year earlier, while the prices of
other reported insecticides were higher than in May
1983.

The relatively new synthetic pyrethroid market is evolv-
ing rapidly. Labels of currently used pyrethroid materi-
als are continually being expanded to include more crop-
pest sites, new products are gaining a foothold in the
market, and several compounds are in the experimental
stage. These factors have increased competition in the
pyrethroid market and have led to price decreases in
recent years. Also in the past, pyrethroid prices general-
ly have declined during the growing season so the extent
and intensity of insect infestations during the remainder
of the crop year will determine pyrethroid demand and
prices.

Regulatory Actions

Ethylene dibromide—The Environmental Protection
Agency (EPA) has announced a hearing schedule for
ethylene dibromide (EDB) use on felled logs. Informa-
tion discovery is currently taking place with testimony
from witnesses scheduled to start in September 1984.
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In its March 2, 1984, Federal Register announcement, release its findings early this fall. An assessment of all

EPA deferred a decision on EDB tolerances for selected dicofol uses is being prepared by USDA and cooperating
fruits and vegetables (primarily mangoes) because of a States.
lack of residue data. Data are currently being assem-
bled. Alachlor—Indications are that EPA will soon issue a

Special Review notice for the herbicide alachlor (Lasso ®)
Strychnine—Cancellation hearings on strychnine use are because it has been shown te produce tumors in laborato-
scheduled to start October 15, 1984, in Washington, D.C,, ry test animals. After the notice is issued, a benefit-risk
with field hearings being conducted later in Rapid City, study will be conducted to evaluate the importance of
South Dakota. The pest-sites at issue are prairie dogs continued use of alachlor and to develop regulatory
and meadow mice in rangeland and pasture. These options. In terms of quantity applied, alachlor ranked
rodents destroy forage in infested areas, and prairie dog first in use among farm herbicides in 1982, accounting
burrows are a hazard to livestock. for almost 20 percent of the market. Alachlor is used

extensively in corn and soybean production either alone
Dicofol—Registrants and other interested parties had or tank-mixed with other herbicides. It also is registered
until May 7, 1984, to submit data to EPA to rebut the for use nationally on peanuts, grain sorghum, dry beans,
presumed risk of DDT-related compounds in dicofol prod- processing green peas, and potatoes, and for cotton in
ucts. EPA is currently reviewing the data and plans to Oklahoma and selected Texas counties.

LIST OF TABLES
Page

1.  Preliminary Agricultural Census estimates of total U.S. farm energy and other selected

expenditures in 1978 and 1982 ... ... 5
2. Cooperative crude oil and natural gas production and reserves, 1979 and 1982 ... ..... 7
3. Cooperative refinery inputs and products produced, 1979 and 1982 .. ................... 7
4 Productivity of U.S. and cooperative refineries by major product class, 1979 and
1O 8
5. Sources of crude oil received by cooperative refineries, 1982 ... ........ ... .. ... 8
6. Refinery bulk storage capacities, 1979 and 1982 ... ... ... ... 8
7. Quantity of petroleum products delivered by regional cooperatives to cooperative and
noncooperative final outlets, 1982 ... .. .. .. 8
8. Distribution of cooperative wholesale petroleum deliveries, by region, 1982 ....... ... .. 9
9. Number of petroleum product final outlets delivered to by regional cooperatives,
1O 9
10. Source of petroleum products for regional cooperative wholesale operations, 1982 ... .. 9
11. Market penetration rates and net State gasoline excise tax exemptions for
ethanol/gasoline blends ... ... .. .. 1
12.  Feedstock costs for ethano! production in the United States, 1983 .................... ... 12
13. Estimated ethanol production costs per gallon for a 40-million-gallon-a-year plant for
Various COMN Prices, 1983 ... .. i i 12
14. Cost per gallon of corn-based ethanol production, 1983 .................................. 12
15.  Octane improvement COSES ... ... oo it 14
16. Wholesale and retail prices of unleaded gasoline and alcohol fuel blends in the United
States, 1983 (cents per gallon, excluding taxes) ... 14
17. Key elements of State regulatory programs considered more stringent than the standards
OF NFPA OF UF G o e 17
18. Listing of tank costs and warranties ................. 20
19. Use of irrigation in the United States ... 21
20. Value of U.S. agricultural products sold ... ... 21
21. Withdrawal of water for irrigation in the United States ................................o 21
22.  Acreage irrigated with on-farm pumped water using different fuels, by region, 1974 and
TOBO o 22
23, Quantity of energy used per acre for on-farm pumped irrigated water, by region, 1974 and
O8O0 o 22
24.  Selected U.S. farm @nergy PriCeS ... ..ottt 24

32



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

OO bW~

LIST OF TABLES —continued

Page
Total cost of energy for on-farm pumped irrigation water, by region, 1974 and 1980 .. ... 24
Farm machinery expenditures and factors affecting expenditures ..................... ... 27
U.S. tractor and harvesting machinery purchases, January to June, 1983 and 1984 ... . 28
Indices of U.S. prices paid for farm machinery and other farm production items ... . ... 28
Inventories as a percent of purchases for tractors and self-propelled combines ....... .. 29
U.S. farm machinery and equipment trade balance ... ....... ... ... ... 29
U.S. fertilizer supplies ... 30
Average, May U.S. farm prices paid for selected fertilizer material ... ........ .. ... . .. .. 31
Pesticide demand by U.S. field crop farmers, 1984 ... ... ... . ... ... ... 31
U.S. average farm retaif pesticide prices for May 1982, 1983, and 1984 .. .. ... ... ... .. 31
LIST OF FIGURES
Cooperative involvement in various activities in the U.S. petroleum industry, 1882 ... ... 6
Irrigated cropland as a percent of total cropland: 1978 ... .. ... ... ... .. . . ... .. ... ... 21
Number of months surface water requirements exceed surface water supplies .......... 25
Major ground water decline areas in the United States ........... . .. ... ... ... ... ... ... 25
U.S. farm machinery trade balance, 1977 t0 1983 ... .. ... ... .. ... ... L. 29
Farm machinery inventories as a percent of total expenditures .. ... .. ... ... ... ... ... ... 29

The 1983 Handbook ==+~ ;
of Agricultural Charts |\ = - Bedeageusllirc

APriutm Nareiioch Wa §18

Economic and agricultural trends come alive in this two-
color handbook, containing 278 charts depicting all
significant aspects of agriculture. To order your copy,
send your check for $5.00 payable to Superintendent
of Documents, and mail to Superintendent of Docu-
ments, U.S. Government Printing Office, Washington,
D.C. 20402. Be sure to indicate complete title and stock
number. AH-619. Order SN: 001-000-04377-3 from
GPO. $5.00.




——— Economic Research Service ‘
== U.S. Department of Agriculture

Subscription Fee Subscription Fee
Domestic Foreign Domestic Foreign
Outlook & Situation Reports Other Publications
D Agricultural Exports {4 issues) $7.00 $8.75 D Agricultural Economics Research (4) $11.00 $13.75
(J cotton & Wool (4) 8.00 10.00
[ Dairy (4) 8.00 10.00 (3 Agricultural Outlook (11) 29.00 36.25
(] Feed (4) 8.50 10.65
Fruit (4) 8.00 10.00 D Economic Indicators of the
Inputs (4) 8.50 10.65 Farm Sector (5) 15.00 18.75
Livestock & Poultry (6) 15.00 18.75
Oil Crops (4) 8.00 10.00 J Foreign Agricultural Trade
[ Rice (2) 5.00 6.25 of the U.S. (8) 21.00 26.25
OJ Sugar & Sweetener (4) 8.00 10.00 (6 issues plus 2 supplements.)
(J Tobacco (4) 8.00 10.00
Vegetable (4) 8.00 10.00 ] National Food Review (4) 8.50 10.65
Wheat (4) 8.00 10.00
World Agriculture (4) 8.00 11.25
: Rural Development Pe t 10.00 12.50
[ world Agriculture Regionals (11) 18.00 22.50 [ Rure P rpectives (3)

North America/Oceania, Latin America, Eastern Europe, Western
Europe, USSR, Middle East and North Africa, Subsaharan Africa,
East Asia, China, South Asia, Southeast Asia For single copv prices, call (202) 783-3238

prices. To be placed on the free mailing list for Reports, and for additional details about ordering publications, please contact:

Note: Reports , issued periodicalily, provides descriptive information of current ERS research reports and other publications and their purchase,
Information Division, Room 1470-S, USDA, Washington, D.C. 20260, {202) 447-7305 and 447-8590. .

HOW TO ORDER

*Check appropriate box. *Allow 6 weeks for processing.
*Calculate the total charges for subscriptions and enter below. *For faster service or foreign air mail information, call
*1f your address is outside the United States, use “foreign’’ (202) 783-3238.

price. *Mail this entire form to: Superintendent of Documents
*Make check or money order payable to the Superintendent Government Printing Office
of Documents. Washington, D.C. 20402
Enclosed is § O check. MasterCard and Credit Card Orders Only Customar's Telephone No ‘s

D money order, of charge to My yISA accopted. oy ona s X Wome A omes
Deposit Account No. Fill in the boxes below. oree Sree

(LTI () R e (I D)

rdesr NO.____ R Charge orders may be telephoned to the GPO order
° Expnr’a‘;;on Date (111 desk at (202)783-3238 from 8:00 am. to 4:00 p.m.
Mont ear eastern time, Monday-Friday (except holidays).

For Otfice Use Only

l l l i ] Special Charges
tate ZIP Code . .
J L Ll = ﬁ

Balance Due
Discount
Refund

City
NENNNENEENNEEN
CE L L]

PLEASE PRINT OR TYPE

Company or Personal Name Quantity Charges
Lot brrere ettt Publications
Additional address/attention iine Subscriptions A
clrrrrrrrerrre e bt i Special Shipping Charges
Street address International Handling .
I O O O I llillls 1

[

|

|
| |
LI e

I1]3



‘A@RI@ULTURAL

UTLOOK

Tracking the Business of Agriculture

Agricultural Outlook pools USDA'’s latest analyses of the agricultural economy in one comprehensive
monthly package. Besides its regular outlook coverage—including commodity supply and demand, worid
agriculture and trade, food and marketing, farm inputs, agricultural policy, transportation and storage, and
related developments in the general economy—Agricuitural Outiook is USDA’s official outlet for farm
income and food price forecasts. While emphasizing short-term outlook information, the magazine also
publishes special reports containing long-term analyses of topics ranging from international trade policies to
U.S. land use and availability. Agricultural Outlook averages 48 pages and includes 6 pages of updated charts
and 20 pages of statistical tables.

Order Now!

Agricultural Outlook Subscription
Order Form

Enclosedis$ ' check, Credit Card Orders Only

Eeg;os?!excocrgﬁ;vt C;\:OChafge om Totalcharges$___ Fill in the boxes below
Credit —

LIITT T 1- Caano LL L T 1 T I T T TTTTTTT
Expiration Date

order No Cxpraton Date (T 1]

Malil to:
Superintendent of Documents Please enter my subscription to Agricultural Outiook {(ARGO) for one year at

U.S. Government Printing Office $29.00 Domestic $36.25 Foreign.
Washington, D.C. 20402 v ~
ame-—~First Last

For Office Use Only AR

Quantity Charges Company name of adomona! address iine

Erciosed IR

Street address

e LV LV Py
e — NN | L1
NN NN EER NN

Drscount PLEASE PRINT OR TYPE
Retund .
Make checks payabie to Superintendent of Documents

®




UNITED STATES DEPARTMENT OF AGRICULTURE

WASHINGTON, D.C. 20250

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE, $300

Moving? To change your address send
this sheet with label intact, showing new

USDA, Washington, D.C. 20250.

address, to EMS Information, Rm.400-GH!,

ELECTRONIC

INFORMATION

Economic Research Service Qutlook and
Situation report summaries are available
to subscribers of Agnet and Dialcom
electronic mail systems.

The summaries highlight the latest USDA
supply/demand and price forecasts for
U.S. and world crops and livestock, and
prospects for exports and the agricultural
economy.

The summaries are on line by 3:30 p.m.,
Washington, D.C. time, on the dates
listed. (Release dates are subject to
change). Full reports are on Agnet in a
few days.

For information about Agnet, call (402)
472-1892; Dialcom (301) 588-1572.

August

=

us

Postage and Fees Paid
United States
Department of Agriculture
AGR-101

FIRST CLASS

October

1

2
13
16
20
27
28

Livestock & Poultry
Agricultural Outlook
World Supply & Demand
Feed

Exports

Cotton & Wool

World Agriculture

September

Agricuitural Qutiook
Sugar & Sweeteners
World Suppiy & Demand
Fruit

Tobacco

Dairy

Rice

Inputs

Livestock & Poultry

1
12
19
24
25

Agricultural Qutlook
World Supply & Demand
Oil Crops

World Supply & Demand
Vegetables

November

6
8
13

26
30

Agricultural OQutlook
Fruit

World Supply & Demand
Feed

Cotton & Wool

World Agriculture




	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092

