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LETTERS TO THE SECRETARY

November 30, 1972

Honorable Rogers C. B. Morton
Secretary of the Interior
Washington, D.C. 20240

Dear Mr. Secretary:

This is the Bonneville Power Administration’s 35th Annual Report
on the Federal Columbia River Power System and it is also my last
report to you in my capacity as Bonneville Power Administrator.
The report covers events of fiscal year 1972 and significant
developments that have occurred since the fiscal year ended on
June 30.

The keystone of BPA activity during the year, as during the
past several years, was the Hydro-Thermal Power Program. This
cooperative venture of 108 public and private utilities and the
Bonneville Power Administration continued to apply itself to the
goal of assuring the Pacific Northwest of an adequate supply

H. R. Richmond, of electric energy in the critical years ahead.

Bonneville Administrator Since the Hydro-Thermal accord was reached in 1968, the public
October 20, 1967- and privately owned systems have made commitments for a series of
November 30, 1972 large thermal plants, which are scheduled to come into

commercial operation through fiscal year 1982. The first plant
constructed under the Hydro-Thermal Power Program is the
coal-fired facility near Centralia, Washington. Its second
700-megawatt unit came on the line in August 1972. Problems
with its pollution-abatement system have prevented this plant
from achieving full output, but these are hopefully being resolved.
The second plant under the program is the Trojan nuclear plant
near Rainier, Oregon, which is scheduled for completion in
September 1974. Coal fields in northern Wyoming will provide
fuel for a plant there which is scheduled for completion

there during the mid-1970’s. To round out the package by 1982,
utilities in the Pacific Northwest must construct three

additional large nuclear steam plants and convert the Hanford
N-Reactor to a more conventional nuclear plant.

Meeting the construction timetables for these thermal plants
is but one side of the energy coin. While these facilities should
keep pace with expanding base loads, we must still rely upon
Federal hydroelectric generation to meet growing peak demands.
This can only be done if we adhere to a tight construction
schedule for increasing Federal generation.

During the period since the program was initiated, many
Federal hydro projects have also gotten underway. Eight
additional generating units at The Dalles are being installed and
the first unit is scheduled to go on line in December 1972. On
November 4, 1971, the first power from the 16th generator at



John Day Dam was transmitted. The dam now produces 2 million
kilowatts and makes it currently the largest hydroelectric power
project in the United States. The second three generators at

Ice Harbor Dam will be available in the spring of 1975. Dworshak
Dam has been completed and its reservoir filled for full operational
use. Its powerplant, after a delay, is now scheduled for

completion in 1973. Libby Dam, also nearing completion, will have
four 105,000-kilowatt generating units with the first unit
scheduled for service by July 1975. Work on the third powerplant
at Grand Coulee Dam is about half completed and the first
600,000-kilowatt unit, the largest ever built, is scheduled to

begin commercial operation in February 1975. A total of three
such units should be available a year from that date. Several of
these projects have suffered delays which have had a detrimental
effect upon the load-resource balance in the Northwest. Their
revised schedules must be maintained if the deficit situation
between now and 1982 is not to be compounded.

Even with the scheduled addition of large amounts of peaking
capacity and energy from Federal and non-Federal plants during the
next 10 years, the area will experience peak deficits in each of
the next 6 years, ranging from a low of 54 megawatts in 1976-77
to a high of 2,112 megawatts in 1974-75. The area will also
experience energy deficits in 6 of the next 10 years, but not
in the same 6 years. Such deficits will range from 26 average-
megawatts in 1974-75 to 370 average-megawatts in 1979-80.

Gross revenues for the Federal Columbia River Power System
increased from $155.7 million in fiscal year 1971 to $176
million during fiscal year 1972, an all-time high. However, the
increase in revenues, although still leaving BPA in the black, is
more than offset by rapidly rising expenses due in large part to
the greater cost of energy from thermal plants, inflation factors,
and higher interest rates paid by the Federal Government and
the private sector. Thus, while gross revenues increased by 320
million, net revenues decreased by $10 million during the
past fiscal year.

On a happier note, the W. A. Dittmer BPA System Control Center
building is now completed. When fully operational in fiscal year
1974, it will be one of the most advanced power system control
centers in the world. Also, the extra-high-voltage d-c intertie line,
which went out of service when an earthquake caused major damage
to its California terminus in early 1971, was restored to full
commercial operation on September 5, 1972. It had been operating
partially since March of 1972, by a special hookup developed
jointly by BPA, the Los Angeles Department of Water and Power, and
ASEA engineers. During the year Bonneville continued to extend
its S00-ky grid with the addition of 233 circuit miles. A number



Assistant Secretary Smith speaks to BPA employees.

of 230-kv lines were also added, as were 12 new substations.

An interesting footnote is that in fiscal year 1972 the highest
peak flow and the largest April-through-June runoff volume of the
century would have occurred had the Corps of Engineers not been
able to retard the flow through regulation of upstream
reservoirs. In the absence of the dams and the large storage
capacity of their reservoirs, the Lower Columbia would have
experienced a more disastrous flood than that of 1948.

The Bonneville Power Administration continued its commitment
to the preservation of the environmental quality of the Pacific
Northwest. We are exploring better ways of constructing
transmission lines and substations in order to minimize their
environmental impact. Transmission line rights-of-way and access
roads are being built and maintained in a manner which least
impairs their natural surroundings. In furthering our environmental
goals, we work in close cooperation with the Forest Service, the
Bureau of Land Management, and Federal, State, and local
environmental agencies. Our environmental impact statement is not
completed until preliminary drafts have been widely circulated and
reviewed in public meetings throughout the Pacific Northwest.

I take my leave of the Bonneville Power Administration confident
that its mission will be carried out successfully by the capable
and dedicated team of public servants which has developed over
three and a half decades. This confidence is considerably
enhanced by knowing that I am turning over the reins to Don
Hodel, who, during his tenure as Deputy Administrator, has
clearly demonstrated his ability to effect a smooth transition
and to meet the challenges which lie ahead.

[ wish to express my personal thanks and gratitude to you, to
Assistant Secretary Smith, and to the members of your staff in the
Department of the Interior who have been so understanding of our
problems and so helpful in support of our program.

; Sincerely,
H. R. Richmond
Administrator



December 31, 1972

Honorable Rogers C. B. Morton
Secretary of the Interior
Washington, D.C. 20240

Dear Mr. Secretary:

Mr. Richmond’s letter to you highlights our existing program
and the salient events which occurred during fiscal year 1972.
Since becoming Administrator on December 1, I have already
encountered major power supply problems caused by severe weather
conditions. As a result, BPA curtailed service to a record
extent during nine days beginning on December 4, 1972. Our
actual deficits were nearly double the shortages predicted for
the winter of 1972-73, and underlined the seriousness of the
power deficits anticipated in upcoming years.

Recognizing that we might be unable to serve our firm load by
Thursday, December 7, I issued a public request on December 5
for voluntary curtailment on the part of the general public in
the region to augment the BPA curtailment of industrial loads.

Unfortunately, the planning, financing and construction of
additional generating facilities to alleviate these crises
require leadtimes of five to ten years. It is therefore mandatory
that we establish effective procedures for coping with the
power shortages which face us during the next few years. We must
also devise early solutions to the longer-range shortages we
will confront.

Most importantly, the cooperative regional Hydro-Thermal Power
Program must be continued. Because of the ever-lengthening
leadtime required for construction of larger hydro and thermal
powerplants, as well as for transmission increments, we must
begin to plan immediately for continuation of that program from
fiscal year 1983 through fiscal year 1993, We estimate that the
Federal investment for hydroelectric generation and transmission
facilities needed during this period will be $2.6 billion. During
this same period, the investment for thermal powerplants and
associated facilities, all of which must come from the public and
private utilities in the area, will approximate $11.7 billion.

Unfortunately, it appears that the net-billing procedure
adopted by Bonneville to help finance non-Federal thermal
powerplants will no longer be feasible after fiscal year 1982.
Acceptable alternatives for underwriting the plants and thereby
avoiding an otherwise certain regional power shortage have not
yet been identified. It is hoped that a solution will be found and
Jound soon to keep the unique Hydro-Thermal Power Program viable,
because the economic life and well-being of the entire region
are at stake.



Russ Richmond announces his retirement.

As suggested by the fiscal outlook described in Mr. Richmond’s
letter to you, it is almost certain that our fiscal year 1973
financial statement will show a deficit.

The law requires that BPA set its rates at a level sufficient
to recover the costs to the Federal Government of generating and
transmitting electric power. Power revenues must also help to
repay Federal irrigation construction costs beyond the water
users’ ability to repay. Thus the pressures upon our revenues can
only be met by substantial increases in wholesale rates. We
accordingly advised our preference customers on December 14, 1972
that our preliminary analyses indicate the need for raising
firm power rates by 20 to 30 percent. If approved, the new rate
structure will be in effect for the five-year period beginning
on December 20, 1974, which is the earliest date that new rates
can become effective. We expect that rates will be raised for
each subsequent five-year period as permitted under our power
sales contracts. ;

Energy conservation is an area that we have explored
intensively this year and will continue to explore as long as the
energy crisis is with us. Because the per capita consumption of
electric energy in the Pacific Northwest has long exceeded that
of the rest of the nation, we must take special pains to instill
in the residents of the region a positive approach to conserving
their use of this precious resource. It is the responsibility
both of BPA and of the utilities in the region to make consumers
aware of the consequences of wasting electric power. We must also
convince the public that an expanding energy base and a clean
environment can be compatible. As part of our rate structure
review, we are considering proposals for pricing policies which
Will encourage energy conservation.

I am fully aware that the Bonneville Power Administration
is charged with tremendous responsibilities. I consider myself
extremely fortunate to have served under the able leadership of
Russ Richmond. I assure you that I will devote all my
energies to meeting the high standards which he has set.

Sincerely,

tratel Fal

Donald Paul Hodel
Administrator



500-kv line near Keeler Substation, Oregon.



INTRODUCTION - THE ENERGY CRISIS

Fiscal year 1972 may go down in history as
the year in which “energy crisis” became a
household phrase.

This was impressively demonstrated by the
power emergency which later confronted the
Pacific Northwest in December 1972. During
the period December 4-13, temperatures
dropped to as much as 30 degrees below normal
for this time of the year. The effect upon the
regional load/resource balance was aggravated
by the prolonged duration of the cold spell, the
continuing inability of the Centralia coal-fired
plant to meet its anticipated output, and by the
fact that the Hanford nuclear plant was closed
down for scheduled refueling during this period.

What ensued was a scramble to bridge the
threatening load resource gap. BPA initiated
curtailments of interruptible energy on"Decem-
ber 4, and a record level of curtailment ensued
during all but one of the following nine days. In
all, the curtailments amounted to 34,000,000
kilowatt hours of interruptible energy. On
December 11 alone, there were 15 hours of
curtailment totalling 8,600,000 k w h.

During the period December 10-13, BPA also
found it necessary to purchase over 11,400,000
kilowatt hours of energy from the Pacific
Southwest at a total cost exceeding $100,000.

The prolonged series of interruptible power
curtailments had a severe impact upon the
industrial customers. Not only did they lose
substantial production, but for a time they
faced the possibility of having some of their
potlines freeze, which would have been ex-
tremely disruptive and costly. To avoid this,
they purchased some six million k w h of power
from Southern California utilities and from B.
C. Hydro at a cost of more than 12 mills per
kw h.

During the cold spell, the ponds behind the
dams declined because of the long, high peak
power demands. Lower Columbia ponds fell to
minimum levels, even interrupting some naviga-
tion. To alleviate this situation, water had to be
released from the Arrow Lakes Reservoir to
provide hydroelectric generation at Lower

Columbia projects. This excessive spillage will
have unfortunate consequences for the future,
since most of this water was being stored for
later firm power use. By the end of the cold
period, Federal reservoirs were nearly 400 mil-
lion k wh below firm operating plan levels for
this time of year. Not only will this deficit
make it necessary for BPA to purchase addition-
al energy in the future, but regular direct-service
deliveries of interruptible power to industrial
customers may be delayed nearly two months
beyond the anticipated winter curtailment
period.

During the critical cold spell, BPA took an
unprecedented step which could well be a
harbinger for the future. The BPA Adminis-
trator issued a public appeal to all consumers to
restrict voluntarily their consumption of elec-

FEDERAL COLUMBIA RIVER POWER SYSTEM
Average Energy Resources

JULY 1971 THROUGH JUNE 1972
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Powerlines cross Mt. Hood'’s slopes.

tricity. The effect of such voluntary cutbacks
cannot be ascertained, but hopefully they
helped to alleviate further curtailments.

In the Pacific Northwest, 43 percent of the
energy required for residential, commercial, and
industrial usage comes from hydroelectric
generation. This compares with a national
average of only 4 percent, nearly all of the
remainder being served by fossil fuel sources of
energy.

Ninety-four percent of our regional demand
for electricity is presently satisfied by hydro-
electric power, but this ratio is bound to shrink.
The plain fact is that we are fast approaching
the feasibility limits for increasing hydro
generation. Thermal power must fill the
widening gap between hydro capacity and the
projected 70 percent increase in regional
demand for electricity over the next ten years.

So the energy crisis is as real in the Pacific
Northwest as it is in the relatively rich fossil
resource areas of the nation. The region can
expect electric power shortages over the next
six years. BPA load and resource forecasts indi-
cate resource deficits for total peak load in each
of the next six years (through 1977-78) and a
resource deficit for firm peak load (excluding
interruptible loads) in the winter of 1974-75.
The region has only a 10-percent chance of
meeting firm peaks during that winter.

Both load and resource forecasts for this re-

gion are extremely sensitive to weather condi-
tions. Hydroelectric generation forecasts are
based upon the lowest flows we can reasonably
expect in the Columbia River system. These
occur on an average of once every 20 or more
years. Load forecasts are based upon relatively
cold wintertime temperature conditions. A one-
degree drop below this winter base level in-
creases the region’s peak power load by about
100,000 kilowatts. A five-degree drop requires
the additional output of one Bonneville Dam.

The region will avoid the predicted deficits
over the next six years only if most of the fol-
lowing things happen:

— Water and weather conditions are favorable.

— New sources of power are found outside

the region which can be imported.

— Loads do not grow as rapidly as predicted.

— Adequate generation can be quickly added

(that is, combustion turbines).

Because the region depends upon the Federal
Columbia River Power System for a substantial
portion of its total power supply, it is impera-
tive that all scheduled Federal generation and
transmission be funded and constructed in a
timely manner. But even if new generation,
both Federal hydro and non-Federal thermal, is
installed as scheduled, the region will still
experience power deficits in the next few years
unless most of the aforementioned favorable
conditions are also met.
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Assistant Secretary Smith gets briefing.

BPA has obtained some imported power for
the winter of 1973-74, but it does not appear
that additional amounts of surplus peak capac-
ity can be imported on a firm basis during the
entire six-year shortage period. BPA’s partners
in the Hydro-Thermal Power Program (which is
discussed in a later chapter) are developing new
short-leadtime sources of power. Schedules for
major thermal plants have already been ad-
vanced as far as practicable through 1977. An
additional 4,650,000 kilowatts of new thermal
generation is scheduled to become available
from 1978 through 1981. This means that BPA
will be able to meet its preference customer re-
quirements until July 1984, if current load esti-
mates prove to be accurate.

Delays in both non-Federal and Federal
generation have contributed to the deficit situa-
tion facing the region. Nearly 50 hydro-
generators have fallen behind the original instal-
lation schedules of the Hydro-Thermal Power
Program and only five have been advanced.
Continued postponements will increase resource
deficits and increase the very real possibility of
firm load curtailments. The crux of the Hydro-
Thermal Program is that 108 utilities and the
Federal Government have in essence agreed to
plan and construct the region’s power facilities
as if they were under a single ownership. The
alternative would be to return to individual

utility planning with a resultant loss of the
economy-of-size advantages inherent in the pro-
gram. This would ultimately lead to even
higher consumer power bills and less efficient
use of national resources.

A major challenge facing BPA and the re-
gion’s utilities is to implement the Hydro-
Thermal Program and at the same time protect
our natural environment. Some environmental
crusaders want to halt all economic and tech-
nological progress and to stop the building of
power facilities. Without additional energy to
meet future demand, per capita consumption
would inevitably shrink as our population
expands. We would have to give up progres-
sively more per capita industrial capability and
energy conveniences. A significant growth in
loads cannot be deterred without seriously
compromising the future well-being of con-
sumers and jobholders alike. Environmentalists
must participate responsibly in the planning
process. The National Environmental Policy Act
puts them into the game. The voice given them
by NEPA also gives them some responsibility
for dealing with future growth in the region.

The following chapters of this report detail
what has been accomplished. since July 1, 1971,
to help solve the region’s energy problems and
what must be accomplished to keep the region
both economically and environmentally livable.

S
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THE OPERATING YEAR

Streamflows throughout the Federal Colum-
bia River Power System receded rapidly in
August 1971 from the high levels experienced
during the runoff period. Thereafter, interrupti-
ble power, secondary energy, and sales of sur-
plus energy to the Southwest were periodically
curtailed to meet high load conditions and/or
low waterflows. Such curtailments were
imposed intermittently during the period mid-
August 1971 through mid-February 1972 as
follows:

Curtailment Period — Type of Curtailment

August 24 —
September 19, 1971

All Non-firm Energy

August 24, 1971 —
February 16, 1972

Surplus Energy to
the Southwest

October 18 — 31, 1971  All Non-firm Energy

November 1 — 24, 1971 All Non-firm Energy
except that to
Public Agencies

December 28, 1971 —
January 12, 1972

All Non-firm Energy
except that to
Public Agencies

The only actual cut-off of power to industrial
customers, and the only such cut-off since Janu-
ary 1969, occurred on the evening of December
28, 1971. The physical curtailment of power
deliveries was neccessary during only the eve-
ning peak-load hours. Because of the short dura-
tion of this interruption, industrial operations
were not seriously affected.

Interruptible load requirements were reduced
in September 1971 for the remainder of the
operating yecar because the aluminum industry
was operating substantially below rated capacity.

Test operation of the first 700,000-kilowatt
unit at the Centralia steamplant began August
13, 1971, with energy generated during test
periods being delivered to BPA. Commercial

SOURCE AND DISPOSITION
OF TOTAL ENERGY HANDLED BY BPA

FISCAL YEAR 1972
WHERE IT CAME FROM

WHERE IT WENT

TOTAL: 112.1 BILLION KWH

operation was scheduled to begin September 1,
1971, but difficulty with the stack emission
precipitators resulted in delays and reduced out-
put from the plant. Average generation during
the September-December period was only
155,000 kilowatts. The first unit was declared
in commercial operation for a rating of 300,000
kilowatts on January 1, 1972. Principally be-
cause of continuing difficulty with the precipi-
tators, average generation for the remainder of
the year was about 260,000 kilowatts.
Streamflows of the Columbia River rose sub-
stantially during late January 1972 as a result of
a warm Pacific storm throughout the basin.
Some streams west of the Cascades experienced
record-breaking floods. Power loads increased
rapidly on the 21st because of the cold snowy
weather that followed the wet storm, and at the
same time, the capability of the Federal system

11
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B.C. Hydro loses Peace River power.

was reduced by more than two million kilo-
watts because of the flood control operation.
Fortunately, with the Hanford thermal plant
operating at full output over the high load
period, the Federal system was able to meet all
requirements with available generation.

What was a very wet storm in the United
States proved to be a very icy storm in British
Columbia. Shortly after 4 p.m. on January 20,
the British Columbia Hydro and Power Author-
ity lost its Peace River generation. The B. C.
Hydro system immediately drew more than a
million kilowatts from the BPA system, which
caused a temporary frequency drop in the Paci-
fic Northwest. Power was actually drawn over
the interconnected systems from the Pacific
Southwest (420,000 kilowatts), from Idaho and
Montana (55,000 kilowatts), and from BPA and
other Pacific Northwest utilities (550,000 kilo-
watts). B. C. Hydro requested that another
300,000 kilowatts of cmergency power be
scheduled. This was granted, but 20 minutes
later another frequency excursion occurred and
again power was drawn from the United States.

Subsequent reports showed that both of B.
C. Hydro’s 500,000-volt lines between Van-
couver and Kelly Lake had gone down because
of heavy icing. In addition, a 360-kv linc and
two 230-kv lines between Vancouver and the
Bridge River generating plant, which has

Slide takes out B.C. Hydro line.

550,000 kilowatts of generation, went out of
service because of coincidental relay trouble. B.
C. Hydro appealed to its commercial and resi-
dential customers to curtail power uses and to
its industrial customers to shut down as much
as possible. The shortage lasted for more than a
week before lines were restored.

By mid-February, projections indicated suf-
ficient storage energy to meet all Northwest
needs for the remainder of the power year, and
so BPA declared surplus energy available for
sale to the Pacific Southwest. The Federal
Power System remained on a surplus energy
status from February 17 through August 21,
1972, and again from August 24 to 29. Because
of above-median strcamflows in August and
September, the Federal system was able to meet
all Northwest secondary cnergy demands
through September 1972.

The spring flood control operation had little
adverse effect on power operations and the re-
fill operation was successful from a power point
of view except at Hungry Horse. The delay of
the Hungry Horse refill until August 24, 1972,
caused some loss in surplus energy sales to the
Pacific Southwest. The delayed refill was caused
mainly by a volume inflow forecast that was
over 300,000 acre-feet too high. The Water
Management Group (a Federal-State inter-
agency management entity) has agreed to re-



evaluate the seasonal runoff forecasting pro-
cedure and the refill strategy for Hungry Horse
to reduce the possibility of the reservoir not
refilling.

Power System Operations

The Federal system established a new 60-
minute peak generation record of 11,513,000
kilowatts on December 13, 1972. A new 24-
hour generation record of 248,681,000
kilowatt-hours- had previously been set on
January 27, 1972.

The yecar was highlighted by the return to
service of the direct-current intertie to Califor-
nia which had been out of service since the
carthquake severely damaged the d-c terminal at
Sylmar, California, on February 9, 1971. Partial
restoration of the Sylmar terminal in March
1972 permitted transmission of up to 360,000
kilowatts. In April, a third valve group was
added, resulting in a total line carrying capabil-
ity of 680,000 kilowatts. This was particularly
timely because substantial surplus energy was
then "available in the Pacific Northwest and
there was a high demand for energy by the
Pacilic Southwest. In fact, the intertie lines to
California were loaded at 84 percent of avail-
able capacity for the fiscal year and nearly 100
percent during the last four months of the fiscal
year. The direct-current intertie was restored to
full operation on September 5, 1972.

On August 4, 1972, the interconnected
power system of the West suffered a power loss
of approximately 3.2 million kilowatts — three
times that which triggered the East Coast black-
out of November 1965 — but relatively few
consumers were affected, thanks to the reliabil-
ity of the system. This near-catastrophe oc-
curred during the process of de-energizing
approximately one mile of 230-kv transmission
line with a motor-operated disconnect switch at
the Celilo Converter Station. This switching
operation had been performed successfully
several times previously, but this time a protec-
tive rod gap flashed over at the Big Eddy Sub-
station. Clearing this fault dropped the Celilo

Converter Station, which was transmitting
1,035,000 kilowatts to Los Angeles Department
of Water and Power. Loss of the d-c delivery
initiated insertion of the series capacitors at
Bakeoven and Fort Rock on the 500-kv a-c
intertie lines to California. However, the swing
initiated by the loss of the d-c line caused an
operation of the relays at Malin Substation.
This relay action interrupted both the 500-kv
a-c Grizzly-Malin and Malin-Round Mountain
intertie lines. The actual a-c flow south of Malin

was 2,200,000 kilowatts. The loss of the a-c

lines activated generator dropping in the North-
west and brought the Four Corners “islanding
scheme” into play.

These actions separated the Western Systems
Coordinating Council region into three areas:
the Northwest — consisting of British Columbia,
Washington, Oregon, Idaho, and western Mon-
tana; the Southwest — consisting of California,
Nevada, Arizona, New Mexico, and a small por-
tion of Texas; and the Eastern Area — con-
sisting of Utah, Colorado, Wyoming, and
castern Montana.

In the Northwest Area, the frequency rose on
the initial swing; in the Southwest Area, the
frequency dropped; and in the Eastern Area,
the frequency rose. These frequency excursions
caused some loss of load throughout all of the

Western States but power was generally restored:

in about 10 minutes and no arca-wide power
blackouts occurred.

The Western Systems Coordinating Council
has made an intensive study of the above crisis.
Based upon study recommendations, proce-
dures will be strengthened and equipment will
be modified to reinforce the reliability of the
interconnected systems.

We have continued to ecxperience serious
loading and voltage difficulties in northern
Idaho because of inadequate transmission into
the area. Several improvements were made in
fiscal year 1972 to support the area and to
compensate for the delay in Libby Dam genera-
tion. Shunt capacitors were installed at Albeni

13
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Falls, and an arrangement was made to hold the
level of Pend Oreille Lake to two feet above
normal to increase the generating capacity at
Albeni Falls. Pacific Power & Light Company
has also installed a 27,000 kilowatt gas-turbine
generator at Libby to support the northern
extremity of the arca. The long-term correction
of the problem will include service from a new
substation near Newport, Washington.
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Of the three Columbia River Treaty storage
projects, only Mica Dam remains to be com-
pleted. It is on schedule and will be ready for
operation by April 1, 1973. Mica is also the
only Canadian project which will include gen-
eration. Two units of 430,000 kilowatts each
arc scheduled for installation in 1976 and two
additional units for 1977. In addition, with the
completion of the Corps’ Libby Dam, four
105,000-kilowatt generators are now scheduled
for installation during fiscal year 1976.

More significant were the flood control ben-
efits achieved during 1972 as a result of the
reservoir capacity at Arrow Lakes and Duncan
in Canada and the Libby reservoir in the United
States.

Without regulation of upstream reservoirs,
the 1972 high water season would have pro-
duced both the highest peak flow and the
largest April-through-June runoff volume of the
century as measured at The Dalles, Oregon. The
computed unregulated peak discharge at The
Dalles was 1,050,000 cubic feet per second (cfs)

on June 12. The actual observed peak discharge

was 618,000 cfs on June 20. By comparison,
during the disastrous 1948 flood in the Pacific
Northwest, observed peak discharge was 1,010,000
cfs. At Vancouver, Washington, the key gaging
station for evaluating flooding on the lower
Columbia River, the 1972 maximum stage was
21.5 feet instead of a computed unregulated
stage of 31.5 feet. Major flood stage at Van-
couver is 26 feet. Again, unregulated discharges
at Bonners Ferry, Idaho, would have caused
stages necar 38 feet, a major flood. The opera-
tion of Libby reservoir held the observed maxi-
mum to 24 feet.

It is estimated that Libby, Duncan, and
Arrow projects contributed about 31 percent of
the total effective storage for flood control
regulation of the lower Columbia River during
the peak runoff month of June 1972. Approx-
imately $213 million of potential flood damage
along the lower Columbia River was avoided,
thanks to the flood control capabilities of these
three projects.

STORAGE DAMS PROVE THEIR WORTH

\/ I
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Vanport 1948 — It might have happened again.
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The Hydro-Thermal Power Program

Since publication of the last Annual Report,
sponsors have been found for all of the large
thermal plants scheduled under the Hydro-
Thermal Power Program to come into com-
mercial operation through fiscal year 1982.

The first of these, the Centralia coal-fired
steam plant, went into test operation with one
700,000 kilowatt unit in August 1971. The
second unit came on line for testing in August
1972.

The Jim Bridger coal-fired plant located near
Rock Springs, Wyoming, will include three
500,000-kilowatt units. Construction is on
schedule. Water supply intake structural con-
struction is underway and is to be completed in
1973.

PACIFIC NORTHWEST GENERATING CAPACITY
WEST GROUP AREA
Generating Capacity (Nameplate) In Service And

Under Construction At June 30, 1968 — Immedi-
ately Prior To Initiation Of The Hydro-Thermal

Power Program: Millions
of kw
Federal Hydro 15.4
Non-Federal Hydro 94
Thermal 2.7
Total 275
Generating Capacity (Nameplate) In Service, Under
Construction And Committed For Construction
Pursuant To The Hydro-Thermal Power Program
Announced In October Of 1968 — (As Of
October, 1972):
Federal Hydro:
Placed In Service' 3.1
Under Construction 6.2
Scheduled Through F.Y. 1982 2.8
Sub-total 12.1
Non-Federal Hydro:
Placed In Service' 1.0
Under Construction 0.0
Scheduled Through F.Y. 1982 0.0
Sub-total 1.0
Thermal:
Placed In Service' 1.4
Under Construction 4.1
Scheduled Through F.Y. 1982 4.6
Sub-total 10.1
Grand Total 23.2

! Amount placed in service after June 30, 1968
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Trojan nuclear plant.

The Trojan nuclear plant, located on the
Columbia River near Rainier, Oregon, was
about 50 percent completed as of September 1,
1972. It will consist of one unit with a name-
plate rating of 1,130 megawatts.

The Washington Public Power Supply
System’s Nuclear Project No. 2, located on the
Hanford Reservation near Richland, Washing-

ton, will have a capacity of approximately-

1,100 megawatts and is scheduled for commer-
cial operation in September 1977. It was origi-
nally scheduled to come on line in March 1978,
but this schedule was advanced to close the gap
left by the loss of the proposed Eugene Water
and Electric Board nuclear plant which was
delayed four years by Eugene voters in the
spring of 1970.

Dual-purpose operation of the Hanford NPR
generator has been extended for an additional
year to July 1, 1975, because of the critical
power situation during the 1974-75 operating
year. After a five-year construction shut-down,
the converted plant — WPPSS Nuclear Project
No. 1 — is scheduled to become operative in
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INVESTMENT BY FEDERAL AND NON-FEDERAL
UTILITIES IN GENERATION AND
TRANSMISSION FACILITIES AS PART OF THE
INITIAL PHASE OF THE PACIFIC NORTHWEST
HYDRO-THERMAL POWER PROGRAM
THROUGH F.Y. 1982

Millions
of $
Investment in Service and Under Construction
As Of Initiation of Program:
Federal—As of June 30, 1968:
Hydro 1,962
Transmission 921
Total Federal 2,883
Non-Federal—As of December 31, 1968:
Hydio . 1,750
Thermal 174
Transmission 513
Distribution 1,500
Total Non-Federal 3,937
Total Federal and Non-Federal 6,820
Investment in Service, Under Construction
and Scheduled through F.Y. 1982:
Federal—As of June 30, 1972:
Hydro—In Service 1,900

—Under Construction 870

—Scheduled through F.Y. 1982 1,100

Total Federal Hydro 3,870

Transmission—In Service 1,145

—Under Construction 169

—Scheduled through F.Y. 1982 1.821

Total Federal Transmission 2,635

Total Federal 6,505
Non-Federal—As of December 31, 1971:

Hydro—In Service 1,922
—Under Construction 1
—Scheduled through F.Y. 1982 40

Total Non-Federal Hydro 1,963
Thermal—In Service 178
—Under Construction 3 808
—Scheduled through F.Y. 1982 2,913
To.tal Non-Federal Thermal 3,899
Transmission and

Distribution—Placed in Service 2,439
—Under Construction 401
—Scheduled through F.Y. 1982 2,811

Total Non-Federal Transmission and
Distribution 5,651
Total Non-Federal 11,613
Total Investment 18,018

1980. Current plans are to replace the present
reactor with a modern nuclear stcam supply
system and to add a topping turbine which will
increase the capacity of the plant from 800
megawatts to 1,200 megawatts.

Also scheduled for completion in 1980 is the
nuclear plant to be built by Portland General
Electric Company. A site near Boardman,
Oregon, and two other locations are presently
being considered for this 1,200-megawatt
facility.

Siting studies are currently underway for the
WPPSS Nuclear Project No. 3, which wrll have a
1,200-megawatt capacity when it comes on line
in 1981.

With the sponsorship of the above seven
thermal plants now resolved, the next major
challenge is to assure that they are completed
on schedule. The ever-lengthening lead time for
siting and developing new thermal plants,
particularly nuclear facilities, has already caused
severe delays throughout the nation. This makes
it doubly imperative that construction of future
thermal plants be given high priority if the
cnergy needs of the Northwest in the 1980’s are
to be met.

Table b summarizes the current status and
projected timetables — through 1982 — for the
thermal plants now under construction or in the
planning stage. They include those scheduled
under the Hydro-Thermal Power Program and
supplemental generating facilities.

Adhering to the critical timetables for those
facilities scheduled through 1982 poses grave
problems due to factors already described. The
construction of additional thermal plants to
serve public agency loads beyond that date
faces yet another major problem.

The BPA nct billing procedure cannot
continue to be used for acquiring power from
plants to be constructed after 1982 because,
from a planning viewpoint, the total annual
costs of all the plants would exceed the amount
which can be offset against BPA billings to
public agencies.

This jeopardizes the ability to finance
thermal energy nceded by BPA for blending
with Federal hydroclectric power — the very
keystone of the Hydro-Thermal Power Program.
If this program and its attendant advantages of
cooperative regional planning and construction



Dworshak Dam tops out.

of generation and transmission facilities are to
be preserved, this financing problem must be
resolved. The Northwest utilities are now ex-
ploring various solutions to this problem.

Bonneville Dam Modifications

Work is underway on several aspects of Bon-
neville Dam’s function in handling the peaking
discharges from upstream plants. This entails a
sequence of functions at Bonneville which are:

— Re-regulation of the added generating

capability at The Dalles with present Bon-
neville normal pool elevation at 74.0 feet,
with increased normal pool elevation of
76.5 feet,

— Bonneville Second Powerplant completed

and in operation.

The starting date of each function depends
upon progress in solving the problems which
have been encountered. The major controlling
factors are (1) availability of eight units now
being added at The Dalles, (2) construction for
raising the Bonneville pool, (8) provision of
right-of-way for the higher pool, and (4) devel-
opment and approval of new operating criteria.
The operating criteria will be influenced strong-
ly by the need for coordinating with non-power
river uses — sport, commercial and Indian fish-
ing, navigation, irrigation, flood control and
recreation.

The Dalles Dam Additional Units

Construction of the eight additional generat-
ing units at The Dalles has continued so that the
first went on line in December 1972. The last
one is now scheduled for August 1973, as com-
pared to the previous date of May 1974. This
provides some, relief from power peaking short-

Generators under construction at The Dalles Dam.

ages, but full use of the units is inhibited by the
operating limitations at Bonneville.

John Day Dam

Power from the 16th generator at John Day
Dam was initiated onto the BPA system lines
November 4, 1971.

John Day is one of the largest hydroelectric
power projects in the world and, until Grand
Coulee’s first 600,000-kilowatt unit comes on
line, it will be the largest such producer outside
the Soviet Union. With all 16 of the initial
turbine-generator units operating, it can pro-
duce more than two million kilowatts. There is
space in the powerhouse for four more generat-
ing units. When they are constructed, the pro-
ject will provide 3.1 million kilowatts.

Ice Harbor Dam Additional Units

The second three generators at Ice Harbor
Dam will raise the project capacity to 603,000
kilowatts. They are scheduled to be available in
early 1975.

Lower Granite Dam

The Lower Granite Project, which will com-
plete the navigation stairway from the Pacific to
Lewiston, Idaho, will have three generators with
405,000 kilowatts of capacity by 1975. This
installation will ultimately be doubled by instal-
lation of three additional units.

Dworshak Dam

Dworshak Dam was completed and the reser-
voir filled for the first time in the 1972-73
storage release year. The reservoir provides
nearly two million acre-feet of storage for flood
control and power generation.

The powerplant at Dworshak was begun in
April 1970 and is now scheduled for comple-
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tion in the spring of 1973. This is a delay {rom
the initial generation scheduled for November
1972. Because of this delay, the peak deficit in
1972-73 is increased by the capacity of the first
unit.

Libby Dam

Construction of Libby Dam is nearly com-
pleted. The reservoir filled to elevation 2,405
feet this year. It is currently being drafted to an
clevation of 2,230 feet to permit construction
of a rockfill buttress on the lelt bank upstream
from the dam. The buttress will insure against
landslides which might occur because of reser-
voir fluctuations. The buttress will be built to a
height sufficient to permit storage to full pool
clevation of 2,459 feet. Thereafter, draft to
2,287 teet will provide live storage of 4.9 mil-
lion acre-feet.

Powerhouse construction is underway to pro-
vide four 105,000-kilowatt generating units, the




Third Powerhouse at Grand Coulee Dam.

first to be in service by July 1975. Four addi-
tional units can be installed later but will neces-
sitate construction of an authorized re-
regulating reservoir.

Grand Coulee Dam Third Powerplant

Work on the Third Powerplant at Grand
Coulee Dam is about hall completed. The first
unit ol 600,000 kilowatts capacity, an unprece-
dented size, should begin commercial operation
in February 1975, Two more such units will be
on line by February 1976. These dates are a [ull
year behind those originally scheduled. The
sccond group of three units is tentatively sched-
uled to follow the first three with only a six-
month interval between the completion of the
first bank and start ol installation of the
sccond. This should shorten the total instal-
lation schedule by nearly two years [rom that
originally planned.

Completion of forebay and penstock has
been delayed to the point that removal of cof-
ferdam and bridge plus channel inlet excavation
will not be possible in 1973 as previously sched-
uled. Deep drawdown ol the Coulee reservoir
will therefore be postponed from 1973 to 1974.

The seventh and cighth irrigation pumps be-
ing constructed at Grand Coulee are of a pump-
turbine design. These units, cach with a generat-
ing capacity of 50,000 kilowatts and scheduled
by June 1973, will provide power capability
during daily pecak periods in addition to irriga-
tion pumping.

Non-Federal Hydro Projects

Four units with 119,000 kilowatts ol new
pecaking capacity from cach unit were com-
pleted at the Rocky Reach plant during the
year. The last unit came into commercial opera-
tion in Deccember 1971. This increased the
peaking capacity of that plant from 815,000
kilowatts to 1,291,000 kilowatts.

There were no non-Federal hydrocelectric pro-
jects under construction in 1972, Additional
generator installation at Rock Island project has
been under study and may soon be initiated.
Construction ol large pumped storage plants has
been under investigation at several sites. Delay
or climination ol Federal peaking units collec-
tively would improve the feasibility ol pumped
storage to an carlier date.
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Murray Substation near Arlington, V/ash.
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BUILDING THE TRANSMISSION SYSTEM

Although BPA has assumed a leadership role in
the Hydro-Thermal Program, its principal mis-
sion remains the construction and operation of
a major transmission grid for marketing power.
BPA continues to build to meet the demands of
the region.

Transmission Construction

Fiscal year 1972 saw the extension of the
500-kv grid by 233 circuit-miles. This included
33 miles of transmission line from Grand
Coulee to Chief Joseph and 122 miles from
Chief Joseph to Monroe. The latter transmission
line replaces two 230-kv circuits and carries
four times as much power on the same right-of-
way. The higher capacity lines are necessary to
carry power generated at the Grand.Coulee and
Chief Joseph Dams to the Puget Sound area in
western Washington.

Other 500-kv lines added were the 45-mile
Chief Joseph-Sickler line, the Paul-Olympia No.
1 line which runs 20 miles from the new Paul
Substation at the Centralia steam plant to
Olympia, Washington, and the 13-mile Sno-King
Tap to the Monroe-Sammamish No. 1 line.

A number of 230-kv lines were also added.
The 107-mile Olympia-Port Angeles line is the

Helicopter places concrete on Lewiston Grade.

major addition. The total system mileage on
July 1, 1972, stood at 11,766 circuit-miles, a
net increase of 284 miles over last year. By the
end of fiscal year 1973, the system will have
more than 12,000 circuit-miles of high-voltage
transmission.

Efforts to update existing lines wherever
possible is reflected in the fact that 86 circuit-
miles of lower voltage lines were retired from
service during this fiscal year. The 135-mile-
230-kv North Bonneville-Midway No. 1 line has
been deenergized to permit the right-of-way to
be used for the 500-kv Hanford-Ostrander line.

New BPA substations completed during fiscal
year 1972 were Murray, Boardman, Colville and
Mesa.

The 500-kv Dworshak-Hot Springs line, tying
the Dworshak Dam and Lower Snake genera-
tion to Montana, was completed in mid-
November 1972.

Other projects underway, but not yet com-
pleted, are the Lower Snake 500-kv lines and
terminals; the Hanford-Ostrander 500-kv line;
the Paul-Allston No. 2 line and terminals; the
Ostrander-Troutdale 500-kv line with a 500-kv
transformer bank at Troutdale; the Toledo-
Wendson 230-kv line with terminals and trans-
former banks at both ends.

Sky-crane picks up tower bridge.




W. A. Dittmer BPA System Control Center.

Special techniques were used to build 12.5
miles of the Lower Granite-Hatwai 500-kv line
across the face of the scenic Lewiston Grade in
Idaho. Tools and materials for tower footings
were hauled in by horseback and the rest of the
construction work from concrete placing to con-
ductor stringing was done with helicopters to
avoid scarring the hillside with access oads.
These techniques added about one-third to the
cost of construction for the line.

A major system addition was the laying of a
third San Juan cable. This 35,000-volt cable was
laid in two sections between Lopez and Decatur
Islands and Decatur and Fidalgo Islands in
August 1972 and energized in November. The
first San Juan cable (previously damaged and
since out-of-service) was declared surplus during
the year and salvaged by the Orcas Power and
Light Company, which was able to use sections
of it between other Islands in the system. A
second cable operating at 25,000-volts remains
in service.

Control and Dispatch

The Control and Dispatch System is nearing
completion. The W. A. Dittmer BPA System
Control Center building at Vancouver, Washing-
ton, was completed in December 1971, and a
$5 million computer system, termed a “Real
Time Operations Dispatch and Scheduling
(RODS) System,” has been installed in the
center and is undergoing acceptance tests.

Other key subsystems already installed at
Dittmer include an 800-kw Gas Turbine Emer-
gency Generator System, a solid-state Uninter-
ruptible Power Supply (UPS) System, and five
microwave system terminals relocated from

24 Portland. To date, 34 Supervisory Control and

Data Acquisition Terminals have been installed
at certain substations, and 16 other systems
presently are being installed or are scheduled
for installation.

When fully operational in fiscal year 1974,
this control center will be one of the most ad-
vanced power system control centers in the

world. o
Design work got underway in fiscal year

1972 for the Eastern Control Center at Moses
Lake, Washington. This facility, which will be
energized in early 1976, will provide control
and dispatch for the subtransmission system
east of the Cascade Mountains. It will also pro-
vide emergency backup control for the main grid
in the event that Dittmer control center is ren-
dered inoperative by natural or other disasters.

Intertie

The high-voltage direct-current Intertie was
restored to full commercial operation on Sep-
tember 5, 1972. Partial operation had been in
effect since March 1972. A special circuit ar-
rangement known as monopolar metallic return,
developed jointly by BPA, the Los Angeles De-
partment of Water and Power, and ASEA
engineers, was a major factor in this early
restoration.

Related to the BPA pioneering effort in high-
voltage direct-current transmission is a contract
with a noted consultant for earthquake studies.
This includes provision for the establishment of
criteria for corrective measures to protect BPA
facilities at susceptible locations from future
earthquake damage. Specification criteria for
the procurement of new equipment with
seismic resistance and a program for installation
of strong-motion agcelerograph stations are
included.



Realtime Operation, Dispatch and Scheduling
Computer—Dittmer.

Research for the Future

More and more emphasis has been placed on
research and development as BPA anticipates
the needs of the future.

At the HVDC Test Center at The Dalles, a
joint three-year research and development pro-
ject with the Edison Electric Institute is pro-
gressing. This project will provide operating

Console of RODS Computer—Dittmer.

information on HVDC up to * 600 kv. During
the project’s first year, the power supply has
been upgraded from 550 to 600-kv bipolar and
from 825 to 900-kv monopolar, the building
and associated equipment have had their test
capabilities increased accordingly, and a new
fog test chamber has been built. Utilizing these
revised facilities, line and fog chamber tests
began during the fall of 1972.
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New San Juan cable goes ashore.

Design of a series of double-circuit towers for
500-kv high capacity lines has recently been
completed. Three of these tower types will
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undergo full-scale loading tests this winter at
the National Tower Testing Station near Bristol,
England.

Towers being fabricated in Japan for ‘the
Hanford-Ostrander 500-kv crossing of the
Columbia River at Bradford Island, near Bonne-
ville Dam, are designed for eventual upgrading
to 765-kv.

In addition to these projects, the Boeing
Company recently completed a contract with
BPA for developing a computerized mathe-
matical technique whereby transmission line
configurations can be analyzed for potential
subconductor oscillation. This program wiil be
useful in predicting problems, establishing per-
formance specifications for spacer dampers and
minimizing the need for field testing. Some
further research and testing will be required to
validate certain of the mathematical models
developed for the program.

BPA is also working on design and construc-
tion of a braking resistor, a new concept in
power engineering. By damping power surges,
this device serves to stabilize the system, thus
making it possible to increase the load on the
transmission network without sacrificing
reliability.

Other engineering research carried out or
contracted by BPA includes projects geared to
the solution of electrical and mechanical pro-
blems on ultra-high-voltage systems. These in-
clude such items as a long-term design develop-
ment project for ultra-high-voltage systems;radio
and audible noise and interference phenomena




Laying new San Juan cable.

and their mitigation; structural analysis of bundle
conductors; and development of higher speed
fault clearing devices such as a one-cycle
breaker — in other words, one that will operate
in 1/60th of a second. Environmental data re-
lated to power system performance are being
collected. Included are studies of wind and
wind forces on high towers and measurement of
earth currents which influence d-c operations.

Research in control systems proceeds in
many directions. Two projects are devoted to
mitigating the effects of system transients.
Short circuits and other transient disturbances
can cause a power system to ‘“break up” if these
effects are not minimized.

Computer-oriented studies are underway to
anticipate system problems and to determine
what reaction will be most effective in main-
taining a stable system.

Other control projects involve collection of
hydrometeorological data from many geograph-
ical points. A new inexpensive radio system,
which uses ion trails left in the atmosphere by
meteors to bounce radio signals from point to
point, has been successfully tested and is ready
for use in the hydrometeorological network.

Use of a technique called multiplexing
(similar to stereo-FM radio) is proving success-
ful in transmitting information within a substa-
tion. By using a single cable and multiple fre-
quencies, many miles of communication cable
may be eliminated. The cable can also be
heavily protected against electromagnetic inter-
ference. A test installation at Chief Joseph has

proved successful and the multiplexing tech-
nique will be used for control of the Hatwai
Substation.

Sky-crane places tower steel on Lewiston Grade.



Blossoms at Panorama Point, Oregon.
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CONCERN FOR THE ENVIRONMENT

In the three years since passage of the
National Environmental Policy Act, the intense
public concern for the quality of the environ-
ment shows no sign of lessening.

BPA’s response to this concern and to the
Act itself has involved long-term efforts and
new technological developments. Both have
made a significant contribution to efforts to
minimize the impact on the environment that
results from building and maintaining transmis-
sion facilities to serve the people of the Pacific
Northwest.

One of the salient means of achieving BPA’s
environmental goals is the maximum use of
existing transmission corridors. This technique
has been used by BPA for many years. It
involves rebuilding existing lines to higher
capacity on the same or slightly larger right-of-
way. Where this is not possible, BPA builds new
lines parallel to existing ones, allowing some
sharing of right-of-way. Thus the new transmis-
sion lines required to meet increased demand
can be built with only slight additional right-of-
way, which substantially reduces the environ-
mental impact.

Despite this policy of building on existing
rights-of-way, the rapid growth in demand re-
quires the construction of some lines in new
areas. BPA traditionally has exercised care in
locating its new transmission facilities to mini-
mize particularly the disruption of existing land
use. The placement of lines and individual
towers is given careful study. Where a new
transmission line must cross a farm tract, for
example, locating lines and towers along fence
rows does much to reduce their impact on
farming.

Recently, BPA has become aware that new
techniques for locating corridors give promise
of significantly improving the ability to locate
new transmission corridors so to minimize the
impact on the environment. These techniques
utilize a formal inventory of regional environ-
mental resources and their evaluation as to
environmental compatibility with transmission
facilities. To refine these techniques, BPA has

entered into a study contract with a noted land
use planning firm. The first phase of this study
was completed in July 1972. Its results look
promising, and BPA expects to adapt these new
techniques to its facility location procedure.

BPA also recognizes the importance of public
participation in planning. A major requirement
of the National Environmental Policy Act of
1969 is that an environmental impact statement
be developed covering any proposed major
Federal activity, such as BPA’s annual construc-
tion and maintenance programs. In drafting its
first Environmental Statement in 1970. BPA
decided to use the statement procedure to
involve the public in its planning process. Eight
public meetings were held in cities throughout
the region to explain the FY 1972 program and
to obtain public comment. While this public

Environmentally designed towers.
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The new 500-kv (left); the old 230-kv (right).

sounding-board goes beyond the NEPA require-
ments, it has served to heighten BPA awareness
of environmental impacts.

Based upon this first year’s experience, the
second Environmental Statement prepared in
the fall of 1971 involved 18 public meetings.
This increase allowed the meetings to be held
close to the facilities proposed for FY 1973 and
to the people directly involved.

This technique proved valuable. In the meet-
ings held during fiscal year 1972, comments
from the public resulted in a number of changes
in plans for specific transmission facilities. BPA
has followed a similar procedure in preparation
of the fiscal year 1974 program Environmental
Statement. During the months of October and
November 1972, 20 public meetings on the
proposed program and the fiscal 1974 draft
statement were held.

The Environmental Statement serves other
purposes as well. In recognition of the value of
resource analysis techniques being developed by
the BPA consultant, our Environmental State-
ments now contain maps displaying the environ-
mental resources and constraints in the area of
proposed new facilities. These maps and
accompanying narrative help to define the
potential impact of BPA proposals, serve as
vehicles for more effective public and agency
comment, and provide input into the planning
process itself. The Environmental Statement on
the fiscal year 1973 proposed program, filed
with the Council on Environmental Quality on
April 6, 1972, contains more than 150 resource

3 (0 maps covering 26 facilities.

Careful attention to locating new facilities is
but one facet of environmental concern. In ad-
dition, much can and is being done in the design
and construction of the facilities to further
reduce impacts. The use of screening vegetation
where transmission lines cross roads, the use of
special improved appearance designs where
appropriate, and steps taken during construc-
tion to minimize disturbance of natural vegeta-
tion all play a part in BPA’s efforts to reduce
environmental impact.

Other considerations come into play in
minimizing the impact of proposed new facili-
ties upon the physical environment. Transmis-
sion line locations and designs consider the
potential effect of construction on wind and wa-
ter erosion. To minimize pollution from disposal
of slash created during clearing of transmission
line rights-of-way, special burning techniques are
being used in sensitive areas. High temperature,
controlled-burning techniques were employed
in constructing the Paul-Allston No. 2 line dur-
ing the past year. These techniques substantially
reduce emissions into the atmosphere and their
use on additional lines in the future can be
expected. BPA’s concern with the environment
is not limited to the location, design, and con-
struction of new transmission facilities. Low-
growing shrubs and grasses are carefully main-
tained in rights-of-way, and access roads are
seeded to improve their appearance and to mini-
mize water erosion.

A key element in all BPA environmental ef-
forts is the continuing development and adapta-
tion of new technology. For example, BPA’s



efforts to perfect and utilize higher voltages in
its transmission lines are fundamental to up-
grading existing lines and permitting maximum
use of existing rights-of-way. Special techniques
using photogrammetry minimize the amount of
timber which must be cleared for new transmis-
sion lines. These procedures also provide a more
natural “scalloped” appearance to rights-of-
way. Photogrammetric techniques have been
applied to all transmission lines designed during
fiscal year 1972. Also, multiple-bundle con-
ductors have been adopted as standard designs
for high-voltage lines to minimize audible and
radio noise.

These efforts to improve the ecological tech-
nology continue. The study contract to develop
new location techniques described above is a
key component of this regard. As new tech-
niques are developed and perfected, they are

Radio interference testing equipment trailer.

incorporated into BPA’s basic designs and
procedures.

Some of the efforts which have been made to
protect the environment cost little — that is,
they were achieved simply through an aware-
ness on the part of BPA staff, from the location
engineer to the construction inspector, of
environmental quality goals and objectives. In
many cases, however, significant gains can be
achieved only through a substantial commit-
ment of funds and manpower. Although evalua-
tion of environmental costs is difficult because
they are so closely intertwined with its basic
program, BPA estimates that it spent approxi-
mately $3.5 million in fiscal year 1972 to meet
its environmental obligations. We can expect
BPA’s annual investment in environmental pro-
tection to grow in response to the nation’s con-
cern for the quality of the environment.




Double circuit lines near Federal Way, Wash.
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POWER SALES FOR THE YEAR

During fiscal year 1972, BPA sold 63.7 bil-
lion kilowatt-hours of electric energy — an
increase of 10.6 percent over fiscal year 1971
sales.

The average revenue realized from the sale of
energy to all of its customers was 2.39 mills per
kilowatt-hour excluding sales of capacity and
revenues from other services.

There was a 39.8 percent increase in the sale
of capacity over fiscal year 1971 sales. The Cen-
tral Valley Project accounted for one-half of the
increase and the Pacific Northwest public
agency and investor-owned utilities accounted
for the remainder.

Public and Peoples Utility Districts, Coopera-
tives, and Municipal Systems purchased a total
of 23.2 billion kilowatt-hours of energy during

BPA SALES OF ELECTRIC ENERGY
FISCAL YEARS 1963 — 1972
MILLIONS OF DOLLARS

FEDERAL AGENCIES
OTHER INDUSTRIES
PRIVATE UTILITIES
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fiscal year 1972. Snohomish PUD was the
largest purchaser among the public agencies
with 3.2 billion kilowatt-hours. Public agency
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