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Con Edison has already begun construction
on the Storm King generating plant-despite the protests
of conservationists. But there is a solution to the
problem that would satisfy both groups.
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In May, 1974, Consolidated Edison broke ground for a construction
project that will cost at least $741 million and will consume great amounts of scarce
and expensive fuel oil, further increase electric rates and provide an unnecessary
boost in air pollution. The project is the two million kilowatt "pumped-storage"
generating facility at Storm King Mountain on the Hudson River near Cornwall,
forty miles upstream from New York City.
The fact that Con Edison persists in proceeding with this uneconomic
and controversial project while claiming insolvency and pleading for state aid seems
incredible. It might lead some to believe that only Storm King will suffice to expand
Con Ed's generating capacity enough to meet the city's projected needs. But there
is a readily available alternative-"combined-cycle" generators producing electricity and steam.
A combined-cycle alternative to Storm King has many economic and
environmental advantages over Storm King. It would• require roughly 168 million fewer gallons of fuel oil each year than
Storm King-a saving equal to about 6.5 percent of Con Edison's
total fuel oil use in 1972;
• require a capital investment at least $222 million less than Storm King,
significantly reducing Con Edison's capital borrowing needs;
• save Con Edison and its customers $50 million in operating expenses
and amortized capital costs each year;
• emit 43 per cent less sulphur dioxide in New York City and generally
have a less adverse impact on air quality in New York City and the
entire New York region than Storm King;
• avoid the danger to New York City's water supply associated with
Storm King;
• allow the striped bass fisheries of the Hudson River and Long Island
Sound to remain unharmed and intact;
• preserve the unique scenic grandeur and historical significance of the
Hudson Highlands region.
There are even more advantages to this proposed alternative to
Storm King. The new plan, because it is more flexible, would allow Con Ed to
adjust future generating projects should current reductions in demand for power
continue. Furthermore, not only could this alternative fulfill Con Edison's need
for expanded steam production in Manhattan, but it could also provide enough
steam for an innovative steam system in the South Bronx which would deliver in-
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expensive, reliable heat and hot water to apartment dwellers. And, last but not
least, this proposal would net the city $22 million more in property taxes each year.
This alternative has been presented to Con Edison in a staff study
by the New York City Environmental Protection Administration (EPA) in November, 1973; and a supplementary report by the authors dated June 7, 1974. The
updated report was designed to reflect the new development since the preparation
of the EPA staff report that has increased the advantages of this alternative as compared to Storm King and to respond to Con Edison's written comments to the EPA
staff report of March 26, 1974.
The Scenic Hudson Preservation Conference and the City of New
York have requested the Federal Power Commission (FPC) and the New York
State Public Service Commission ( PSC) to consider the alternative. Moreover, the
State Attorney General has instituted a court proceeding to compel the PSC to consider the alternative.
As of the end of June, neither the FPC or the PSC has considered
the alternative to Storm King although both agencies have the authority to prevent
Con Edison from proceeding with Storm King and to require Con Edison to review
the alternative. Unfortunately, Con Edison's public statements with respect to the
EPA staff report as well as Con Edison's comments demonstrate that Con Edison
will not consider the merits of the alternative unless compelled to do so by the
FPC, the PSC or the courts.

The Justification for Storm King
The Storm King pumped-storage facility, first proposed by Con
Edison in 1962, is designed to utilize electricity generated at night by other
Con Edison plants to pump water from the Hudson River uphill into a man-made
reservoir (thus the name "pumped-storage"). During the day, up to 2,000 megawatts (Mw) of electricity would be produced by releasing the water from this reservoir to flow through turbines at the base of Storm King Mountain. Thus, the
project is essentially a means of storing electricity produced at night for use during
the high-demand daytime hours. (A "base-load" facility, on the other hand, such as
a nuclear plant or a large steam-driven turbine generator, is designed to produce
electricity twenty-four hours a day). However, at least 1.35 kilowatthours of electricity generated at night will be required for Storm King to produce one kilowatthour during the day. Accordingly, pumped-storage is intrinsically inefficient in the
sense that it causes increased consumption of the fuels needed to produce electricity
for storage.
Notwithstanding the inefficiency, the FPC approved the Storm King
project first in 1965 and again in 1970 after a court challenge by conservationists
forced a modification of the initial design. They were convinced that: Storm King
was inexpensive to construct; nuclear power plants using relatively abundant and
inexpensive nuclear fuel' would provide most of the pumping energy; and, the only
possible alternatives to Storm King were as inefficient or even more inefficient than
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Storm King-and less reliable. However, developments since the 1960's have cast
doubt on these rationales.
A Close Look at the Arguments for Storm King

Storm King is no longer inexpensive to construct. Con Edison itself
has acknowledged that the estimated capital cost of the Storm King generating station has increased from an initial estimate of $165 million to $502 million. To this
must be added the cost of transmission facilities to bring the power produced by
Storm King to the "load center" in New York City. Con Edison's current estimate
of this cost is $239 million, up from an original estimate of $107 million.
Thus, the aggregate capital costs associated with Storm King as estimated by Con Edison have increased from $272 million to $741 million. The actual
costs of Storm King are likely to be significantly in excess of $741 mill~on. For
example, the construction work associated with Storm King will be performed pursuant to a cost-plus contract since Con Edison has conceded that contractors agreeing to perform this work pursuant to a fixed fee contract would require a much
greater amount than the $201 million presently estimated by Con Edison.
Nor will Con Edison have any excess nuclear generating capacity
available to provide the pumping energy for Storm King, as the FPC previously
concluded. This situation will hold true at least through the year 1992-the last
year for which the company has published long-term plans-even if all of Con
Edison's new base-load plants scheduled for the 1980's and early 1990's are nuclear and are licensed, constructed and operated in accordance with the company's
own timetable. According to this timetable, Con Edison will have a maximum of
7,831 MW (megawatts) of nuclear capacity in 1992, whereas Con Ed and the FPC
had assumed during the licensing proceeding for Storm King (completed in 1970)
that Con Ed would have 10,000 MW of nuclear capacity available no later than
1986. The power from the nuclear plants will have to be channeled to meet regular
nighttime demand for electricity-factories, street lighting, refrigeration, seasonal
space heating or air conditioning and the like. No nighttime nuclear power will be
left over to provide the pumping energy for Storm King.
Instead, the pumping requirement for Storm King will be supplied
by Con Edison's base-load, fossil-fuel generating plants, most of which are in New
York City, and which are far more expensive to operate than the nuclear plants
which had been expected to perform the pumping. Moreover, if, as is likely, the
company's timetable for construction and operation of nuclear plants proves to be
too optimistic, then some of the pumping energy may have, to be supplied by the
least efficient, oldest, fossil-fuel plants.
The projected new base-load plants, with an aggregate capacity of
5,500 megawatts (MW), as well as the 1,200-Mw facility to be built by the New
York State Power Authority (PASNY) to provide electricity for the Metropolitan
Transit Authority, will probably not be licensed, constructed and operating as envisioned in the company's timetable. Neither Con Edison nor PASNY has ·Sites for
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any of these facilities. The licensing process has caused substantial delays, while
construction problems and structural defects have produced further delays and
"outages" (plant shutdowns). These difficulties are likely to continue.
For example, Indian Point 1, Con Edison's 265 MW, first nuclear
facility, has been available to produce power 25 per cent less time during its twelveyear history than comparable fossil-fuel plants. The 873 MW Indian Point 2 nuclear
plant was scheduled to be in operation in 1970 but at the end of 1973, was shut
down for several months of repairs and, as of June 1, 1974, the plant had not
operated at capacity for one full day. Indian Point 3, the last Con Edison nuclear
plant now under construction, has also been delayed three years and will cost 50
per cent more than Indian Point 2 (both facilities have the same generating
capacity).
Finally, Con Edison cannot rely on purchasing electricity for pumping from utilities with excess nuclear capacity. Other utilities have experienced
comparable nuclear power problems. Moreover, these utilities are not planning to
construct a higher percentage of nuclear capacity than Con Edison, and, in general,
a greater proportion of their demand for electricity occurs during the nighttime
hours than Con Edison's. PASNY will not have nuclear or hydroelectric capacity
available for Con Edison since such capacity will be needed for PASNY's own
pumped-storage facilities and industrial customers.
A New Development
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The FPC and the PSC approved Storm King because there was supposedly no feasible alternative. This may have been true in the 1960's when the
major alternative to Storm King proposed by its opponents was "simple-cycle"
gas turbines. These turbines were inefficient and wasteful of fuel, requiring as much
energy to deliver a kilowatthour of electricity as Storm King. Moreover, these
simple-cycle turbines used distillate oil (the "Number 2 oil" used in home heating).
Such distillate oil was not only far more expensive than nuclear fuels but was also
significantly more expensive than residual oil, the fuel used by the base-load fossil
fuel facilities that would provide the pumping energy for Storm King if nuclear
plants were unavailable. Con Edison has installed 2,300 MW of these simple-cycle
gas turbines.
Many changes have occurred since the 1960's. Nuclear plants will not
be available to provide the pumping energy for Storm King, and the cost of residual
oil has increased more rapidly than the cost of distillate oil. Manufacturers have
developed considerably more efficient simple-cycle gas turbines. Finally, so-called
"combined-cycle" units have been developed that use distillate oil but are capable
of making steam from the large quantities of waste heat from the generation of
electricity by gas turbines. These units pass the steam through steam turbines to
make additional electricity (thus the name "combined-cycle", since electricity is
made in both a gas-turbine cycle and a steam-turbine cycle). The efficiency of a
combined-cycle facility is greater than the efficiency of a modern, fossil-fuel, base-
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load plant (so that a combined-cycle facility would use about 26 per cent less fuel
than Storm King). Moreover, the capital cost of a combined-cycle facility is substantially less than the capital cost of a base-load, fossil-fuel plant. As a result,
many utilities are now installing such units.
Con Edison has no plans to install any combined-cycle facilities.
However, Con Edison was, until recently, planning to install a small number of
so-called "truncated combined-cycle facilities". The truncated combined-cycle units
differ from conventional, or "full" combined-cycle facilities in that the steam produced by the waste-heat boilers would be used for distribution to steam customers
(in Manhattan, in Con Edison's case) rather than for production of additional
electricity, thereby obviating the need to construct steam turbines to convert the
steam into electricity.
The truncated combined-cycle facilities are an extremely efficient and
inexpensive method of expanding Con Edison's steam and electric-producing capabilities. (Con Edison already serves several thousand large buildings in Manhattan
with centrally produced steam, which is an efficient and low-polluting substitute
for space heating and air-conditioning produced by on-site boilers and electricity).
For example, a truncated combined-cycle facility would require 38 per cent less
fuel to make a given quantity of electricity and steam than a combination of Storm
King and "package boilers". However, if Storm King is constructed to provide new
electrical capacity, all of Con Edison's planned expansion of its steam-producing
facilities will be provided by "package boilers" which produce only steam.
The Alternative to Storm King

We propose an alternative to Storm King that would consist of:
(i) 1,000 megawatts of truncated combined-cycle units; (ii) 800 MW of full combined-cycle units; and (iii) 350 MW of simple-cycle gas turbines. The aggregate

capacity of 2,150 MW would provide Con Edison with the same expected available
capacity as the 2,000 MW of Storm King, taking account of plant outages.
Truncated Combined-Cycle Units-1,000 Megawatts. All of the new
steam capacity which Con Edison expects to install in the late 1970's and early
1980's (the period in which Storm King is scheduled to become operational) could
be provided by truncated combined-cycle units with an aggregate capacity of 1,000
megawatts. Two hundred MW of this capacity could be installed at Con Edison's
Hudson A venue station in Brooklyn, with another two hundred MW at the company's East River station in Manhattan. In fact, Con Edison had planned to install
two hundred MW of truncated units at each site, but it abandoned that plan in
accordance with its recent downward revision of its forecasts of future electricity
demand. Most or all of the remaining six hundred MW could be installed at the
same locations as the new package boilers which Con Edison currently plans to install during this period-the company's existing West 59th Street station and a new
site, possibly also on Manhattan's middle West Side.
Full Combined-Cycle Units at Hell Gate-800 Megawatts. Another
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800 MW of this alternative to Storm King would be provided by full combinedcycle units at Con Edison's Hell Gate site in the South Bronx, where the company
is shutting down its obsolete Hell Gate generating station. These units would consist
of gas-turbine generators and waste-heat boilers connected to low-pressure turbines
to extract additional electricity from the gas turbines. These units could also supply
the necessary steam for an innovative and exciting project to supply inexpensive
steam heat to several thousand apartment buildings in the South Bronx.
Simple-Cycle Gas Turbines-350 Megawatts. The remaining 350
MW of capacity to be installed instead of Storm King would be provided by simplecycle gas turbines, which could be mounted on barges at any of numerous locations in New York City. (Con Edison already operates a total of 1,080 MW of
such turbines on barges at two sites in the East River). These turbines do not
have waste-heat boilers. As a result, they are considerably less efficient than either
truncated or full combined-cycle units, but have lower capital costs and would be
operated only during the few hundred hours of peak power demand each year
since Con Edison could take advantage of the operation of the much more efficient
combined-cycle units.
The estimated cost of building the generating facilities for the alternative is $506 million as compared to the Storm King plant cost of $502 million.
However, since all of the facilities making up the alternative could be built in New
York City, their transmission cost would be only $14 million, far less than the
$239 million in transmission costs for Storm King. The total estimated capital cost
for the alternative is thus $519 million, a saving of $222 million over the total
capital cost for Storm King of $741 million. 1
Fuel Waste with Storm King

The combined-cycle option just described is a viable one, requmng
commercially available equipment which could be installed and operating within
two or three years of purchase-easily in time to meet Con Edison's 1979 target
I
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'The total $506 million cost for the gas turbines and combined-cycle units comprising the
alternative is based on Con Edison estimates for such facilities, if installed in New York City
in 1973, as reported to the city EPA and in testimony to the psc in 1973. We projected these
co. l to 1979 cost (Con Edison' scheduled date for first operation on Storm King) using the
annual escalation rate of 5 pet cent employed by the New York State Power Pool. (If actual
future e calation ra·tes exceed 5 per cent, then costs for Storm King will almost certainly rise
above the Con Edison estimates cited here as well).
The $502 million cost for Storm King is the sum of Con Edison's public estimate of $457
million plus an additional $45 million reported by Con Ed to the PSC in 1974 to cover contractor's profit and overhead and anticipated cost escalation between 1975 and 1979. Transmission costs for Storm King and the alternative are Con Edison estimates reported to the
city EPA in 1974.
For a complete account of the derivation of these capital costs, see the authors' "Cost and·
Fuel Attributable to the Alternative to Storm King," dated June 7, 1974, privately published.
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date for Storm King. Implementation of this plan would have many advantages
for Con Edison, its customers and the City of New York.
During the period 1980-1992, the combined-cycle alternative would
require an average of 2.6 million fewer barrels of oil each year than Storm King to
provide an equal amount of electricity (each barrel holds forty-two gallons). Moreover, Con Edison would be able to conserve additional fuel and reduce operating
costs by operating the truncated combined-cycle units for additional hours to produce electricity and steam which would otherwise be produced less efficiently by
a combination of electric base-load, fossil-fuel plants and steam package boilers.
The additional fuel-saving averages out to 1.4 million barrels of fuel oil each year,
so that the total annual fuel-saving attributable to the alternative would be 4.0
million barrels. This saving is equal to about 6.5 per cent of Con Edison's total
fuel oil use in a typical recent year. Actually, this estimate is conservative because
it is based on the assumption that relatively efficient base-load plants will provide
the pumping energy for Storm King, which in turn requires that Con Edison's
future base-load plants be constructed and put in operation according to the company's curreht timetable. Construction delays or longer-than-anticipated outages of
base-load plants could increase by as much as 40 per cent the energy required for
pumping by necessitating the use of Con Edison's simple-cycle gas turbines or
older generating units.
Moreover, this fuel-saving estimate depends upon Con Edison's
operating Storm King for about 1,450 hours each year (a year contains 8,760
hours). On the basis of past experience, however, it is likely that Con Edison would
need to operate Storm King many more hours. For example, the company has
operated its inefficient gas turbines for the equivalent of over 2,000 hours per year
at full capacity, or four times the operating rate originally planned, in order to
fill capacity deficiencies caused by an insufficiency of base-load plants. The greater
the operation of Storm King, the greater the likelihood that inefficient plants will
be needed for pumping, and thus the greater the fuel-saving by the alternative
presented here.
Finally, this fuel-saving estimate is conservative because the efficiency estimate for proposed combined-cycle units was understated. The efficiency
of many such units now being offered commercially is considerably higher. 2

'Here we have assumed a combined-cycle "heat rate" of 9,100 btu per kilowatthour, although
General Electric now offers combined-cycle units with a heat rate of 8,050. (The lower the
heat rate of a combined-cycle unit, the more efficient it is). Moreover, we have overstated
the efficiency of Storm King in our estimates. We have assumed that Storm King would require 1.35 units of pumping energy to produce one unit of electricity, as reported recently by
Con Edison, although Con Edison had previously estimated that 1.40 units would be required,
while the average for pumped-storage facilities in the Northeast is 1.44. Similarly, we have
assumed an "incremental heat rate" of 9,200 btu per kilowatthour for the base-load fossil
fuel units providing the pumping energy, as reported by Con Edison, although a figure of
10,000 is probably in closer accord with the poor efficiency of Con Edison's base-load plants.
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Of course, substitution of the plan suggested here for Storm King
would require the use of distillate oil (for the combined-cycle units) in place of
residual oil (for the base-load fossil units performing the pumping). While distillate
oil is more expensive, the anticipated price differential has decreased in the wake
of the Arab oil embargo, and is more than cancelled out by the far greater efficiency
of the combined-cycle units.
Neither residual nor distillate oil will be significantly more available
than the other in the future, since both grades of fuel are refined from the same
barrel of crude; thus, shortages of either would appear to be due primarily to an
insufficiency of crude oil or refinery capacity. Whatever logistical considerations
are involved appear to favor distillate because domestic refineries are designed to
produce four times as much distillate oil as residual and almost all the residual oil
used on the East Coast is supplied by Caribbean refineries running on foreignand therefore expensive and less dependably supplied crude-oil.
Attracting Investment with Storm King

The combined-cycle alternative would require a capital investment
of $222 million less than the capital investment required for Storm King, significantly reducing the amounts that Con Edison will be required to borrow and thereby enhancing the acceptability of Con Edison securities to investors for other,
necessary projects. This saving represents 30 per cent of the estimated capital cost
of Storm King-and 20 per cent of the entire depreciated investment of Con Edison
in its plants in service as of June 30, 1973. Such a saving in capital cost is significant in light of Con Edison's serious financial difficulties. Con Ed failed to pay
its common stock dividend for the second quarter of 197 4, leading to a precipitous
decline in the price of its stock (which in June was selling at about 25 per cent of
book value), and resulting in a further downgrading of Con Ed's bond rating.
(The bond rating was downgraded from BB to BBB by Standard & Poor's, and was
suspended by Moody's). Moreover, assertions by Con Edison and others that the
company was on the verge of bankruptcy led the state legislature to enact legislation authorizing PASNY to purchase and complete the Astoria 6 and Indian Point 3
generating plants. Both the dividend passing and the request for public takeover
of facilities, which are without precedent in the modern history of investor-owned
utilities such as Con Edison, cast substantial doubt on Con Ed's ability to raise
the money necessary for its large capital projects.
Furthermore, the combined debt amortization, interest and operating
costs of the combined-cycle alternative for a typical year during the period 1980
through 1992 would be $50 million less than those of Storm King. (This combined
saving consists of $15.6 million attributable to the lower capital cost of the alternative, $18.2 million resulting from the lower annual operating cost of the alternative, and $16.2 million in additional savings from additional operation of the
truncated combined-cycle units to replace base-load plants and package boilers).
The aggregate saving represents about 4 per cent of Con Ed's total revenue from
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the sale of electricity in 1972.
Con Edison's rates are already extremely high. The company obtained a rate increase of $164,500,000 in 1973, a temporary rate increase of
$17 4, 700,000 in February of 197 4 and has requested and is seeking a permanent
rate increase this year of more than $400,000,000 annually. These increases do
not include the automatic rate hikes resulting from higher fuel costs-the fuel costs
in the Con Edison fuel rider having quadrupled within the space of a year. The
average cost of electricity to Con Edison's customers in early 1974 was about
double the cost in early 1971. Similarly, the cost of electricity to Con Edison's customers in early 197 4 was about double the national average for the same period.
Storm King-A Threat to the Environment

Storm King, if constructed, would contribute generously to the further
deterioration of the environment. First of all, most of the pumping energy for Storm
King will be supplied by Con Edison's fossil-fuel, base-load plants which are
located in the city. Since Storm King will require more fuel, containing a higher
sulphur content than the alternative proposed here (residual and distillate oil contain 0.3 per cent and 0.2 _per cent sulphur respectively), supplying the pumping
energy for Storm King will unnecessarily degrade the air. The operation of Storm
King would cause 75 per cent greater emissions of sulphur dioxide in New York
City in a typical year than the operation of the alternative combined-cycle units.
The New York City Department of Air Resources has modeled the
impact on ambient air quality of sulphur-dioxide emissions from generating units
similar to the alternative described here. The impact is not significant. For example, the maximum predicted annual sulphur-dioxide concentration at any one
location caused by the operation o( 600 megawatts of truncated combined-cycle
units is approximately 0.5 per cent of the federal primary annual ambient airquality standard for sulphur dioxide. The maximum predicted impact from the
operation of 800 MW of full combined-cycle units at Hell Gate is even less.
Secondly, in order to build the underground power-house within
Storm King Mountain, Con Edison will have to excavate over half a million tons of
rock from within 140 feet of the fifty-year-old Catskill Aqueduct which supplies
40 per cent of New York City's daily water supply and all of the water supply of
some Westchester communities. While it is considered likely that the blasting work
could be done safely, the possibility of damage to the aqueduct is real and cannot
be ruled out. Tllis possibility and the attendant risks to health and safety have
caused the city to oppose the project, even before recent changes in economics and
other circumstances undermined the principal arguments in favor of Storm King.
Furthermore, the operation of Storm King threatens the striped bass
population of the Hudson River, Long Island Sound and possibly other adjacent
waters. Fish in their early stages, especially eggs and larvae, are particularly susceptible to injury caused by turbulence when water in large volumes is drawn into or
discharged from an industrial facility. The Storm King plant, when pumping, would
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draw up to 9 million gallons per minute from the Hudson River, and when generating, would discharge up to 12 million gallons per minute. This is several times the
flow rate of the nuclear plants being built on the Hudson, whose threat to the
river's striped bass has already led the Atomic Energy Commission Licensing
Board to recommend that Con Edison build expensive cooling towers to reduce
the plants' water use.
A recent preliminary analysis conducted by the Atomic Energy Commission's Oak Ridge National Laboratory concluded that up to 50 per cent of
the Hudson's annual striped bass hatch could be destroyed by operation of Storm
King, causing a shockwave of fish losses in other waters dependent on the river,
especially Long Island Sound. Con Edison's long-standing offer to build replacement hatcheries is dismissed as unfeasible by many conservationists and fish experts.
The Storm King project will also mar the scenic grandeur and historical value of Storm King Mountain and the Hudson Highlands. Despite some
intrusions by man, the Hudson Highlands still present a unique and dramatic
vista, with the broad, mile-wide river flanked by massive bluffs rising above itincredibly within fifty miles of New York City. While Storm King Mountain,
the most spectacular and renowned feature of the area, would not be obliterated
by the project (the powerhouse would be built within rather than on the mountain, for instance), it would be severely defaced by a concrete tailrace with
abutments thirty-two feet high and 685 feet long; the existing shore line would
be cut back as well. Moreover, the upper reservoir would drown 240 acres of high
wilderness forestland and would require five immense earthen dikes which will
further degrade the area's natural beauty.
The aesthetic argument in favor of maintaining Storm King Mountain
in its present state was advanced by Yale Professor Vincent J. Scully, Jr. before the
U.S. Court of Appeals in 1971-

rte

... it is a mountain which should be left alone. It rises like a brown
bear out of the river, a dome of living granite, swelling with animal
power. It is not picturesque in the softer sense of the word, but awesome, a primitive embodiment of the energies of the earth. It makes the
character of wild nature physically visible in monumental form.

A Changing Power Picture
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At this time, future demand for electricity is extremely uncertain. As
a consequence of the previous winter's fuel shortage and efforts to reduce energy
consumption, along with rapidly rising electricity costs, the use of electricity by
Con Edison's customers was lower during the period following November, 1973
than during the same period a year earlier. It is premature to conclude that this
pattern will continue. However, it would be unwise to commit a substantial amount
of capital funds to a project that is predicated upon a continuation of previous
growth patterns.
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Con Edison needs greater flexibility than Storm King-a large capital project--can offer. Thus, the combined-cycle alternative is preferable to Storm
King since it requires less lead time for construction tban Storm King; the timing
of the additions of capacity may be varied more easily; less capital investment
would be needed; and, its usefulness is not dep ndent, as is Storm King's, upon the
construction of additional, expensive generating facilities (i.e., nuclear plants).
Moreover, if the growth in demand for electricity is slowed to the
extent that the 2,000 megawatts of peaking capacity to be supplied by Storm King
would not be needed until after the current 1979 target date, it is likely that even
more desirable peaking facHities would then be available to provide the alternative
to Storm King. For example, postponement of the need for 300 MW of peaking
capacity until 1983, when Con Edison plans to install substantial new steam-producing capacity, would enable the steam capacity to be installed as truncated combined-cycle units (rather than package boilers), so that the alternative could include 1,300 MW of the extremely efficient truncated units rather than 1,000 MW.
Or, a postponement of the installation of part of the alternative would enable the
alternative to include more of the advanced, higher-efficiency combined-cycle units
which are now being developed. Such a postponement would not benefit Storm
King, however, since comparable improvements in efficiency or cost are not expected to materialize fo.r the base-load plants which would have to provide Storm
King's pumping energy.
Furthermore, the combined-cycle alternative, unlike Storm King,
would permit Con Edison to r pay Hydro-Quebec in kind for the substantial
electricity which Con Edison is planning to purchase from Hydro-Quebec. Con
Edison is not now committed to repay Hydro-Quebec in kind but does have the
option to do so after 19 81. This option is important since no price will be fixed
in the agreement with Hydro-Quebec for purcha es after that date.
If Con Edison constructs Storm King, however, repaym nts of electricity to Hydro-Quebec would likely be from electricity generated by inefficient
older plants or simple-cycle gas turbines since the modern, base-load plants would
be needed to provide the pumping energy for Storm King. On the other hand,
the modern base-load plants would be available to repay Hydro-Quebec if the combined-cycle units were built instead. This availability is important (even if Con
Edison does not repay Hydro-Quebec in kind) since the ability to repay economically would substantiaUy improve Con Edison's bargaining position in negotiating prices for the purchased electricity.
An added dividend of the combined-cycle plan would be increased
tax revenues of approximately $22 million pet· year from assessments on the combined-cycle generating units. Air-quality concerns have caused New York City
officials to advocate the siting of new generating facil.itie outside of the city. However, such siting combined with the retin~ment of old, in-city Con Edi on facilities
will significantly reduce New York City tax revenues. The combined-cycle alternative represents a unique circumstance in which in-city siting of a new facility
will not harm air quality.
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Steam for the South Bronx

The New York City Environmental Protection Administration and
Con Edison undertook a joint study in 1973 to investigate the feasibility of constructing a new combined-cycle generating facility and steam-distribution network
at Con Edison's Hell Gate site in the South Bronx. The combined-cycle unit was
similar in design to the one recommended here as part of the alternative to Storm
King. The steam network would provide heat and hot water to several thousand
apartment buildings in the South Bronx.
The combined-cycle units considered in the study were not treated
as part of an alternative to Storm King. Rather, they were to be alternatives to
simple-cycle gas turbines . It was further assumed that these combined-cycle units
would be attractive to Con Edison only if the capital cost allocable to the company's electric system were no greater than the cost of simple-cycle gas turbines,
and if the combined fuel and operating costs allocable to the electric system were
similarly lower.
The study concluded that, if the entire project were owned and
financed (at a 1973 capital cost of $236 million) by New York City or a public
authority and the project were leased to and operated by Con Edison for an
amount at least equal to the annual amortization of the project (roughly $17.4
million), the system would:
• give Con Edison a new source of electricity at a significantly lower
capital and operating cost than could be provided by company-financed, simple-cycle gas turbines with equivalent capacity;
• provide steam for year-round heat and hot water in place of less reliable on-site heating for 75,000 families in the South Bronx at a lower
cost than that currently sustained;
• lower sulphur dioxide concentrations in the South Bronx by as much
as 29 per cent, bringing them within the federal primary ambient airquality standard and reduce particulate concentrations by as much as
15 per cent, bringing them close to the federal standard; and
• reduce the net amount of fuel oil burned in New York City by 1.6 million barrels per year.
If the Hell Gate combined-cycle units are, as we propose, part of an
alternative to Storm King, the installation of these units becomes beneficial to
Con Edison and its customers without city financing. Accordingly, a proposal for
the construction of a steam distribution network in the South Bronx would be attractive to Con Edison if the city or a public authority financed only part of the
cost of the total system-for example, if the city financed $152 million of the total
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cost of the facility, covering the estimated current construction cost of the distribution network and the steam-producing, waste-heat boilers. In such circumstances,
the system would:
• provide more electricity, at the same cost as set forth above for combined-cycle facilities at Hell Gate as part of the alternative to Storm
King;
• provide steam for heat and hot water for 75,000 families in the South
Bronx at a cost somewhat higher than the cost of the proposal in the
joint study but still substantially less than current costs of supplying
heat and hot water in this area;
• produce the same reduction in sulphur dioxide and particulate concentrations as predicted in the joint study;
• produce an additional fuel saving (over and above that predicted for
the alternative to Storm King) of about one million barrels a year.
In such circumstances, the combined annual fuel savings for the alternative and the new South Bronx steam system would be approximately 5 million barrels per year, an amount equivalent to 8.1 per
cent of Con Edison's total fuel oil consumption for 1972.

)

The Outlook for Stonn King

The immediate goal of the opponents of the Storm King project is a
full-scale review of the economics and fuel-use impact of Storm King as compared with possible alternative . This is the purpose of New York City's application to the FPC. This was the purpo e for the New York State Attorney General's
lawsuit to compel the PSC to review Storm King. This concern was reflected in a
New York Times edjtorial in April recomme 1ding that Con Edison abandon the
project and consider alternatives such as the 1:ombined-cycle alternatives here.
Opponents of the Storm King project have won tactical victories
delaying the project. For example, the Scenic Hudson Preservation ~onference
succe sfully obtained a ruling from a federal district court judge that Con Edison
must obtain a permit from the Army Corp of Engineers to dump excavated rock
into the Hudson River. In May, Scenic Hudson and the Hudson River Fishermen's
Association obtained a federal appeals court decision ordering the FPC to reopen
hearings for the limited purpose of considering the possibility of fisheries damage
from the operation of Storm King.
However, these tactical victories may only serve to delay the project
rather than to cause a full scale review unless and until the FPC, PSC or Con Edison
recognizes that decisions and commitments must continually be reviewed and revised to reflect changed circumstances. In a society that espouses the principle of
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rational resource management, it would indeed be disturbing if a project of the
magnitude of Storm King were to be built, based on obsolete assumptions and
outdated analysis, while an alternative with the advantages described above was
denied a formal review. However, that may be the prospect at present, unless Con
Edison's aroused customers can change it.
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As this issue was going to press, Con Edison suspended work on the Storm King construction project pending resolution of new litigation. But in a statement to The New York Times,
Con Ed's chairman Charles Luce reaffirmed the utility's determination to complete Storm King.
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