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SUMMARY REPORT 
of 

HYDROPOWER WORKSHOP 

l. On Thursd&y, November 4, 1976, a Federal interagency 
v!uPksh·:Jp on l·:ydroelectric nower development was sponsored 
by the FEdecc:.l Energy Adrr,.;:1istration .. s Assistant Administrator 
fc·r Energy HesouPce Development. It was attended by represen­
t~J.lives of the eight Federal agencies with direct interests 
in l:Jydroelectric power, namely the Corps of Engineers ( COE), 
the: Department of the Interior (DOl), the Energy Research and 
Development Administration (ERDA), the Federal Energy Admin­
istPation (FEA), the Federal Power Commission (FPC), the 
nural Electrification Administration (REA), the Tennessee 
Valley Author'ity (TVA), and Water Resources Council (WRC). 
Ti·Je agenda and attendance list for the workshop are provided 
at TAB A and TAB B respectively. Summaries of the presentation 
and panels are listed below in chronological order. 

2. Introductor! Remarks 

a. fv'Jr. V/Hliam Rosenberg expressed his appreciation for 
the interest shown by the various agencies in the workshop and 
vlelcomed their participation. He pointed out that hydropower 
is often overlooked or underemphasized in today-s endeavor to 
find energy alternatives to imported oil and gas; nuclear, coal 
and. the advanced technologies receive more publicity. He stressed 
that the Federal Energy Administration is prepared to cooperate 
with all the agencies to insure that hydropower receives proper 
consideration. 

b. Mr. Robert Hanfling stated that FEA·s funding and 
resource commitment to hydropower has been limited. Reliance 

.. 

has been in the Federal agencies with hydropower operational 
responsibilities to insuPEl hydropower development is properly 
considered. He recogniz~d that this approach can result in 
piecemeal planning and development. He mentioned the New England 
Federal Regional Co~~cil•s report entitled New England Hydroelectric 
Pevelooment ~~tential as a positive effort to determine what 
potential exists for tnis energy alternative. In outlining 
the agenda of the workshop, he encouraged maximum participation 
by all attendees. 

.• 

J 
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3. National Energy Outlook 

To pr~vide an overall framework for the workshop, Mr. David 
Nissen gave a brief description of how the National Energy Outlook 
is prepared; the contents, milestones, and the parties responsible 
for the various sections; and sqme of the preliminary results of 
the 1977 modeling efforts. The preliminary NE0/77 outline is 
provided at TAB C. Highlights of his presentation were': 

Project Independence Evaluation System (PIES) 
modeling was shaped by the 1973 oil embargo. There 
was the need to assess the impacts of oil imports 
and alternatives. Also there was a need to assess 
the demand response to various market forces. 

The National Energy Outlook has been evolutionary. 
In 1974 the primary focus was on oil imports and the 
possibilities of import substitution on the domestic 
supply and demand sides. In 1975, the demand side 
was completely re-specified. This led to a major 
re-evaluation of electric utilities policy. 

A brief description of the PIES modeling segments 
including electricity generation and capacity 
formation \·ras given. 

The 1977 outl?ok for natural gas and oil is gloomier 
because of delays associated with routing Alaska 
gas to the lower 48 and delays in outer continental 
shelf development. 

In the electrical sector, the advantage of nuclear 
power over coal-fired generation is being re-examined. 

Hydropower can be expected to contribute a lesser 
segment of electric power (percentagewise) with 
passage of time. 

4. FPC Hydropower Activities 

a. Mr. Ronald Corso pointed out that FPC has statutory jurisdiction 
over all non-federal hydroelectric development projects. However, the 
courts have increasingly extended their jurisdiction in hydro projects via 
their decisions on litigation. He stated that there was intense interest 
by the utilities in pumped storage projects during the 1960-1970 time 
frame, but the environmental opposition to these projects with the 
associated delays/defeats has dampened their interests. Examples given 
were the Blue Ridge Project and the Middle Snake River decision. He 
distributed a copy of a recent presentation on Private Sector Hydroelectric 
Development in the United States. (TAB D). Today the trend appears to 
be toward smaller conventional hydroelectric installations. When 
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eon·sidering ·hydroelectric development, one must recognize that .the. 
economics used have placed hydro in an unfair position. He encouraged· 
discussion of this subject as well as the overlapping jurisdictions 
of Federal agencies (veto power) which adversely affect hydropower 
development. ' 

b. Mr. Neal Jennings outlined FPc·s efforts in providing data on 
developed and undeveloped hydro potential. He distributed a preliminary 
inventory of facilities (TAB E). He indicated that the FPC report 
covering hydroelectric power resources over 5 MW will be published 
sometime after beginning of 1977. Present figures are 57,000 tviW developed 
and 114,000 Mvl undeveloped potential for conventional hydroelectric power. 

5. Corps of Engineers Hydropower Activities (COE) 

Mr. Gene Lawhun outlined the present and future COE activities in 
hydropower. He stated that COE had been directed by the Congressional 
Appropriations Committees to prepare a report identifying additional 
hydropower generating potential at all Corps projects (existing, under 
construction, and planned). COE has completed the report which is 
undergoing Administration review. He provided statistics on COE hydro 
capacity and construction as follows: 

COE operates and maintains 65 hydro projects consisting of 
295 generating units with aggregate name-plate capacity pf almost 
16,000 MW. 

In 1975, COE facilities generated over 85 million megawatt­
hours of net energy (equivalent of roughly 145 million barrels of oil). 

In 1975, five new plants consisting of 16 units added 1,228 MW 
of capacity. 

Under construction are: 

Six multipurpose projects which contain 17 units totalling 
927 MW to be completed by 1982. 

At eight existing plants, 33 units are being added to 
increase capacity by 3,294 MW. 

Under study or.having been studied are 35 new plants which could 
add an estimated 21,706 MW, if built. 

He also pointed out that COE has moved into the slant-axis technology. 
First unit was installed at Ozark Lock and Dam on the Arkansas River in 
November 1972 followed by an additional 4 units completed in 1975. The 
project provides 100 MW (20 MW each) of capacity. Similarly 3 slant-axis 
units (20 NW each) were completed at Webbers Falls Lock and Dam in 1973. 
A six-unit plant being installed at the Harry S. Truman Dam inJ1.issouri 
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will add 160 MW in 1979. These six units are reversible blade 
units which provide 27 MW each as generators and 36,000 HP as 
motors. 

Mr. Lawhun then passed out a summary developed from a list 
of 424 potential sites where new or additional hydropower could 
be installed (TAB F). This list was prepared at congressional 
request. He briefly explained the various categories of the 
projects. Some 250,760 Mvl of capacity with an estimated average 
annual production capability of 297,814,958 megawatt-hours were 
identified. 

He then outlined COE#s study activities as follows: 

Institute of Water Resources· 1975 study entitled 
Hydroelectrical Power Potential at Corps of Engineer Projects. 
It provided a broad framework for considering hydroelectric develop­
ment. It identified a range of analytical and policy problems 
to be addressed and presented recommendations. He elaborated on 
key ones, such as (1) need for screening criteria and procedures 
to identify potential sites for more detailed examination; (2) 
changing economic value of hydropower; and (3) constraints, e.g., 
environmental. 

Feasibility studies of 24 sites possessing 20,000 MW of 
potential hydropower is in progress. This capacity includes a 
rather optimistic assessment of pumped storage potential. 

Phase I AE&D studies of 10 sites totalling 6,525 MW are in 
progress. Six of these are expansions of existing facilities. 

Studies show several existing and authorized projects 
in Southwestern Power Adminstration*s marketing area could be 
expanded for additional peaking capacity, but marketing arrange­
ments would have to be changed to make the addition attractive. 

The pumped-storage potential in Columbia and Snake River 
basins is underway. Insufficient information is available to 
provide estimates at this time. 

The recently enacted Water Resources Development Act 
of 1976 (P.L. 94-587) authorizes·coE to undertake a comprehensive 
study of hydropower resources to include pumped storage potential, 
low head potential, efficient utilization of output, and additional 
installations at existing COE projects. The Act also authorizes 
$5 million per year in 1978 and 1979 for feasibility studies of 
promising installations. 

He indicated that the most promising area for developing 
additional hydroelectric capacity by COE will be add-ons. 



· 6. Department of Interior Hydropower Activities 

Mr. William Wilson distributed a handout (TAB G) and 
elaborated on the following points. 

DOI is the largest electricity marketing agency in 
the u.s. 
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DOI markets the power generated from Corps of Engineers 
facilities. 

Marketing is governed by statutory language. Pointed 
out preference customers given priority but that surplus 
power is sold to the private utilities as well. 

Achievement of power resource goals constantly sought. 

Bureau of Reclamation is both a marketing and a 
construction agency for hydropower. 

1. Tennessee Valley Authority Hydropower Activities 

Mr. Jim Cross stated that TVA began with one hydroelectric plant 
and one steam turbine plant. Since 1950 the demand for electric power 
has increased to the point where hydropower could not support the need 
for power. Therefore fossil-fuel plants were constructed. Then 
in 1966, TVA filed an application to construct its first nuclear plant. 
Now TVA has commitments to develop 17 nuclear units. He stressed that 
he did not want to belittle hydropower because it provides by far the 
cheapest and most flexible power. Presently hydropower represents 17% 
of TVA•s capacity, and cost to produce one kilowatt hour of power for 
TVA last year from the various sources was .6 mills for hydro, 10 
mills for steam, 16 mills for purchased power, and 31 mills for gas 
turbine power. Besides cost advantages, he pointed out the advantage 
of the load following response characteristics of hydropower. He 
indicated that TVA planned to construct its first pumped storage project 
(Raccoon Mountain project) but is encountering considerable environmental 
opposition. He then stressed the following on-going activities in TVA: 

Looking at possible additions to existing projects 
to better utilize the hydropower potential. State-of-the-art 
permits this increase of capacity at about $250/KW. 

Rewinding of generators has added 129 MW of capacity 
at the low cost of $10/KW. 

Opposition from land owners in our investigations for a 
second pumped storage project. 

Possibility of plant up-rating and modification of existing 
hydroelectric units. 



Cost picture constantly changing but it appears 
that main hydro potential in TVA area has been 
developed. 

Hydro has been good to TVA. Investment made . 
at $175/KW. 

8. ERDA Hydropower Activities 

Mr. Phil McGee presented the current ERDA hydroelectric 
power program. He noted that the Agency#s authority and 
responsibilities are for development and demonstra-
tion relative to the commercial feasibility and practical 
applications for the use of energy. 
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ERDA*s hydroelectric energy program is divided into three 
basic parts--tidal energy, underground pumped storage, and the 
more conventional hydroelectric technology. 

The work in tidal energy consists of a study contract with 
the firm of Stone and Webster of Boston, Massachusetts. The 
contract runs from April 1976 through January 1977 and costs 
$169,000. The purpose of the work is to provide an analysis-­
on a worldwide basis--of the present and long range outlook 
as to the cost of electrical energy generated from tidal power. 
The objectives of the report are: to report on the status of 
the technology as it exists today; to render expert judgment as 
to its potential use; determine the opportunities that exist 
within the United States for its use; determine whether or not 
research and development opportunities exist; and determine what 
the environmental, societal and legal consequences from a tidal 
project would be in today*s environment. 

The Agency'" s program in underground pump storage is as follows: 

ERDA is sponsoring a study being done by Argonne 
National Laboratory entitled "Selecting and Evaluating 
Pumped Hydro Storage Projects." The schedule for 
the study is from December 1975 through December 
1976 and the contract cost is $210,000. 

In addition, ERVA has a contract with Charles T. 
Main of Boston, Massachusetts for "Assessment of 
Technical and Economic Feasibility of Underground 
Pumped Hydroelectric Storage" on a national basis. 
The contract period is from August 1976 through May 
1977 and the cost is $165,000 and is shared by ERDA 
and the Bureau of Reclamation. 



Currently ERDA has a request for proposals (RFP) on 
the street for a preliminary engineering design and 
site exploration effort entitled "Compressed Air 
Energy Storage/Underground Pumped Hydro •11 ·This is a 
joint effort by ERDA and the Electric Power Research 
Institute (EPRI). Plans are to make a contract 
award in February 1977. 

The Agency is currently in the process of formulating 
a program in conventional hydroelectric technology 
and has in hand several unsolicited proposals. The 
proposals request to do work in the following areas 
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of technology: study of hydroelectric potential through 
development of small hydroelectric sites; feasibility 
study using flowing streams and rivers to generate 
hydroelectric power; the potential of retrofitting 
unused low head dams; research to improve the efficiency 
of the impulse reaction turbine; and the study of the 
feasibility of preserving hydro storage head by evaporation 
reduction. 

9. Panel Discussion - Marketing of Federal Hydroelectric Power 

a. Mr. William Clagett provided a brief synoposis of Bonneville 
Power Administration (BPA) marketing. Highlights were: 

BPA provided last year some 82 billion kilowatt hours of 
electricity to 115 preference, 23 industrial, and 6 private 
utility customers. It markets the power from some 24,000 
megawatts of federal generating capacity. Because of the 
historic cheapness of hydroelectric power, 50% of the total 
energy in the area is provided by BPA. However, BPA is now 
experiencing the transition that TVA has already made, namely 
development of generation alternatives to hydro because 
of constraints on hydro development in specific areas or 
because the potential is fully developed. 

One federal facility (Libby Dam re-regulation) is 
being added. 

There is the possibility of adding units on existing 
sites. 

Sometime in the future, pumped storage may be further 
exploited. There are some 9, 000 NW of potential 
at existing sites. Also the Corps of Engineers has 
identified some 530 projects having pumped storage 
potential. 
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- BPA is planning t•o provide only 200 t<lH of additional firm 
power. All other will be for peak loads. Thermal generation 
will become the baseload.in the future. 

Some of the constraints of BPA hydroelectric·power 
generation are: 

Realization factors (Discount 5-13% to account 
for river flow fluctuation). 

Tourist accommodation {approximately 18,000,000 
kilowatt-hours per year sacrificed). 

Geese nesting (pool level controlled to insure 
nests not destroyed). 

Fish spill for salmon survival (approximately 
4-5 billion kilowatt-hours per year are 
sacrificed which is the equivalent of the 
output of a typical nuclear plant). 

Intertie with Southwestern Power Administration 
investigated but realization factors limit 
practicali ~Y. 

b. Mr. Emerson Harper briefly outlined the marketing of the Alaska Power, 
Southeastern Power, and Southwestern Power Administrations. Highlights were: 

{1) Alaska Power Administration: 

Has 77 megawatts of existing capacity. 

Has greatest potential for hydro development. 

Alaska*s electrical demand seen as 15 billion kilowatt­
hours minimum. 

Corps of Engineer*s 
megawatts capacity. 
22, 1976. DOI will 
etc. Project would 

Upper Susitna project would add 1,500 
Phase I design authorized on October 

begin marketing studies for transmission, 
serve Anchorage and Fairbanks. 



Hydropower development in Alaska is c·onstrained 
by the environmental acts such as Native Claims. 

{2) Southeastern Power Administration: 

Provides 3 % of the regional needs. 

Owns no transmission lines. 
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Cited projects ~~der construction such as Carter, 
Laurel, and Russell. 

Studying six pumped storage projects. 

(3) Southwestern Power Administration: 

Markets power generated from 1917 MW of capacity. 

Has 218 MW under construction. 

Studying the feasibility of added units using 
planning figure of 2,600 hours/KW-year as 
opposed to 1,700 hours/KW-year. 

May have about 4, 000 M\-1 of justifiable potential 
for pumped storage. 

c. Mr. Raymond Harman outlined the marketing activities of the 
Bureau of Reclamation (BOR). Highlights were: 

BOR is primarily a water resource development agency 
for DOI. Power marketing is somewhat a sideline. 

Has 10,000 megawatts of capacity which serves some 
450 customers. 

BOR has been in the power marketing business 
since 1906 (commercially since 1909). 

Owns 16,000 miles of transmission line. Inter­
connects with ey~ry major system in the western 
u.s. 

Actively participates in reliability councils, 
engages in planning with various power groups, makes 
load estimates for region. 

Currently sells firm power at about $15/kilowatt-year 
for peak demand plus 3 to 4 mills/kwh. Have tried to 
maximize firm power to its wholesale customers. 



.- Added capacity will probably be marketed as "peaking 
without energy".meaning the customer returns energy 
at off peak time. 

BOR has experienced problems marketing- po~er under 
this arrangement. 

Developing some 200 MW of pumped storage. 

Marketing in Colorado at $25-30/kilowatt-year. 
Applications doubled the deliverable capacity. 

Explained that statutes governing BOR~s marketing 
were designed to assist rural America and to provide 
power for irrigation and municipalities. The law says 
preference customers (public entities served first) 

·are sold power at cost to the government and not what 
power is worth in today~s changing energy picture. 

In response to questions, indicated that sale 
to highest bidder has been considered but would 
require changes in present laws. 
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d. Mr. William Telaar explained that Department of Agriculture 
(REA) is a lending authority. As of June 30, REA had some 8,000 MW 
of capacity with only about 60 MW being hydroelectric. The picture 
could change with more involvement in Alaska, e.g. Kodiak. REA is 
finding that purchasing power is not easy. He differentiated between 
power and energy. Power must be firm. He indicated that there is 
increased interest in small hydro units. 

e. Discussion from the floor led to the following: 

In cost/benefit analysis, DOl is prohibited from 
considering cost escalation; FPC is not nor is 
ERDA. 

Long-term firm power contracts in the Southwestern 
Power Administration have restrained hydropower 
development. There is considerable thought of 
integrating high cost capacity with low cost 
capacity. It Wqs. reiterated that each Administration 
is governed by different laws. It was also pointed 
out that capacity could be added at sites such as 
Norfolk but the added capacity would not increase 
firm energy. 

r; {i'f5)~·,., 
~ , 
"" ;'{..." 

"'t· 

,.. _ .... 



In response to the question "Should federal 
power be sold at cost or at a profit depending 
on market conditions?", there was general 
recognition that it is a political issue. _ 
Tieing preference customers closer to the private 
power rates would generate considerable 
regional opposition. There was doubt expressed 
that uniform procedures could be established 
even if judged desirable. 

Opinion was expressed that load forecasts often 
are financial estimates especially in private 
sector. Net result is that regions such as 
Northwest may face a power shortage. 

Consensus was that a more balanced consideration 
of power costs with other costs on multipurpose 
hydro projects is needed. Value of power is low 
when compared with cost of private power. 
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10. Panel Discussion - Planning/Licensing/Regulatory Aspects of 
Hydroelectric Power. 

a. t~. Frank Davenport outlined the role of the Water Resources 
Council in coordinating water resources planning to incluae states as 
well as federal agencies. He stressed the need for comprehensive 
planning for land and water resources to obtain proper balance. 

b. In response to the question "Is there a proper balance 
between energy and environmental considerations?", the following 
points were made: 

Substantial losses in time and money are incurred 
in the prolonged hearings on energy facilities. No 
real cost comparison is made of impacts of actions 
under Endangered Species, Wilderness areas, and Wild 
and Scenic Rivers Act. Examples given were loss of 
1800 MW of potential at Blue Ridge Project and 3,500 
MW between Glen Canyon and Hoover Dam. Wild and 
Scenic area considerations have constrained the 
Western Energy E~P,ansion study, e.g. Benton site 
reduced to 1/5 the capacity of previous plans. 
Also, DOl has told FPC not to license projects on 
potential Wild and Scenic Rivers. No time frame is 
stated for length of time needed to study these 
potential WS&R·s. 

.: .... l 

::J 
:·:) / ·.._ 
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Principles and St~ndards provisions of 
the Water Resources Planning Act (PL 89-80) 
offer a vehicle to achieve a proper.balance 
between energy and environmental considerations. 

Attitudes of local population impact 
heavily on development. Coordination at 
state and local level at early stages is 
essential. 

Socio-economic considerations of a project 
are highly important. Must be clearly 
highlighted. 

Influence of groups, such as Geothermal 
Institutional Panel, should be recognized. No 
such group exists for hydroelectric power. 
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c. In response to questions on planning aspects of the Water 
Resources Development Act of 1976, it was pointed out that it pertains 
only to CoPps of Engineer projects and that the Hydroelectric Power 
Development Fund. 

d. Some comments were made on Sen. Doc. 97. Opinion was expressed 
that portions of the restraints lofere self-inflicted. Point was made 
that cost-benefit analysis still does not include cost escalation of 
fuel. 

e. In response to question "Who should take the lead on public 
education on value of pumped storage?", no agency volunteered nor 
did any consensus emerge as to who should. However, the value of pumped 
storage was recognized. 

f. In response to the question "Is anything being done to to reduce 
the licensing/regulatory lag times associated with hydroelectric projects? 11 , 

the following points were made: 

FPC is presently reviewing its regulations 
on applications for projects. Process is 
about 50% completed. 

Recognition is gaven to small projects versus 
major projects. 1,500 KW is the dividing line 
now. New legislation will propose 15,000 KW 
as the dividing line between major and 
minor projects. Also a dam height and storage 
capacity criteria will be included. 

Applications are being made for as low as 
2 KW. This illustrated the need for a short 
form application. 



New regulations will include provisions for a discharge 
permit. The Corps of Engineers and FPC are closely 
coordinating. EIS requirements will be,discussed in 
the regulations. 

When draft regulation are circulated, agencies are 
encouraged to coordinate promptly and efficiently. 
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11. Panel Discussion - R & D/Studies/Advanced Technology Requirements 

a. Research and Development efforts in progress were enumerated. 

REA has no real R & D but its cooperatives are 
receptive to any energy exchange. Definite interest 
has been expressed in small units (100-200 KW in size). 

BPA "s research is predominately in transmission. Gave 
description of the 1100 KV line soon to be energized. 
BPA is examining physical problems associated with 
high voltage transmission. Has an 800 KV DC test 
system and a 500 KV underground test system. 

Corps of Engineers has no real R & D in the hydro­
electric area. Its efforts have been primarily in 
identifying the study areas. There is a need to 
scrutinize more closely the institutional constraints. 
Wnat is the value of stored water for alternative uses? 
HydropO\'ler should be analyzed from a system approach 
rather than as single unit. A methodology study which 
would assure uniforraity in national planning would be of 
value. 

DOl outlined its efforts in weather modification 
and the Western Energy Expansion Study. 

FPC pointed out the difficulties in determining 
dependable capacity. Also value of government projects 
are maintained at the same value over entire life span 
of project. Some study of this procedure is needed. 
FPC;s early efforts in wind systems were outlined • . . 

N' 
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Funds availa,ble for Hydropower research were given as: . 

EPA - approximately $300,000 
FPC - approximately $100,000 
COE approximately $150,000 . . 
ERDA - approximately $554,000 (does not include cost 

of RFP currently out which will increase this 
dollar runount somewhere between $750,000 and $1,000,000). 

REA - none 
FEA - none 

12. In s~1mary it was agreed that Federal interagency work groups should 
be formed to examine the following areas in more detail: 

* 

a. Institutional (federal and non-federal) constraints 
on hydroelectric development (consider small dam 
rehabilitation). 

b. Economic evaluation to include cost benefit formula using 
11 life cycle11 method of evaluation. 

c. Hydropower vli thin the total water use planning and management. 

d. System interconnection (large-sm&ll). 

e. Inventory of small hydroelectric generation units. 

f. Optimum plant factor over time {years) 

g. System to establish economic benefits versus environmental 
cost criteria (NEPA, W & SR, Wilderness areas, siting 
constraints). 

h. System mix for maximum operational efficiency. 

i. Legislative needs for meaningful national hydro development 
program. 

j. Coordinated list of hydro potential sites throughout 
Federal agencies. 

k. 

1. 

Note: 

Feasibility of large scale integration of solar (including vlind) 
generated elec't~icity into the Federal hydroelectric power 
systems.* 

Determination of needed research and development. 

FEA, in conjunction with other agencies, is examining the 
feasibility of the development of a large early market for 
solar ( particular:!.y wind) po~1ered generation equipment to aid in the 
acceleratea cor:Jmercial iza tion and increased use of these 
non-depletable energy resources. 
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FEA will contact the agencies to determin.e who should be the 
point of contact for these problem areas. 

. . 





AGENDA 

HYDROPOWER WORKSHOP 

NOVEMBER 4, 1976 

FEA (12th and Pennsylvania), Ro9m 1132 

TIME SUBJECT PRESENTOR- AGENCY 

9:00 - 9:15 Introductory Remarks 

9:15 - 9:20 Administrative Announcements 

9:20 - 9:40 National Energy Outlook 

9:40 - 9:55 Federal Power Commission (FPC) 
Hydropower Activities Report 

9:55 - 10:10 Corps of Engineers (COE) 
Hydropower Activities Report 

10:10 - 10:25 Department of Interior (DOI) 
Hydropower Activities Report 

10:25 - 10:40 Coffee Break 

w. Rosenberg 
R. Han fling 

c. Jones 

D. Nissen 

R. Corso 
N. Jennings 

E. Lawhun 

W. Wilson 

10:40- 10:50 Tennessee Valley Authority (TVA) J. Cross 
Hydropower Activities Report 

10:50 - 11:00 Energy Research and Development P. McGee 
Administration (ERDA) Hydropower 
Activities Report 

11:00 - 12:00 Panel Discussion - Marketing 
of Federal Hydroelectric Power 

12:00 - 1:00 Lunch 

w. 
E. 
R. 
w. 

Claggett 
Harper 
Harman 
Telaar 

FEA 
FEA 

FEA 

FEA 

FPC 
FPC 

COE 

DOI 

TVA 

ERDA 

DOI 
DOI 
DOI 
REA 

, 

1:00 - 2:30 Panel Discussion- Planning/ 
Licensing/Regulatory Aspects 
of Hydroelectric Power 

c. 01entine, FEA Moderator 
G. Fauss DOI 
s. Zanganeh COE 
R. Corso FPC 
J. Cross TVA 
F. Davenport WRC 
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HYDROPOWER WORKSHOP AGENDA (Continued) . '--· 

. . . 

2:30 2:45 Coffee Break 

2:45 - 4: 15 Panel Discu.ssion - R&D/ P. McGee, ERDA 
Studies/New Initiatives/ J. Frederick 
Advanced Technology Requirements w. Clagett 

N. Jennings 

4:15 - 4:30 Summary c. Jones 

. . 

Moderator 
COE 
DOI 
FPC 

FEA 
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LIST OF ATTENDEES 

HYDROPOWER WORKSHOP 

NOVEMBER 4, 1976 

FEA (12th and Pennsylvania), Room 7132 

CORPS OF ENGINEERS 

Frank Britnell 

Jay Frederick 

Robert Kinsel 

William Knight 

Eugene La wh un 

Helen Ramatowski 

Shapur Zanganeh 

DEPARTMENT OF INTERIOR 

William Clagett 

• 
Gerald Fauss 

Raymond Harman 

J. Emerson Harper 

Dick Porter 

William Wilson 

Construction Operations, Directorate of 
Civil Works 

Technical Director of Institute of 
Water Resources 

Engineering Division, Directorate of Civil 
Works 

Planning Division, Directorate of 
Civil Works 

Office of Policy, Directorate of Civil 
Works 

Office of Policy, Directorate of Civil 
Works 

Engineering Division, Directorate of 
Civil Works 

Assistant Administrator, Bonneville Power 
Administration 

Planning Division, Bureau of Reclamation 

Chief, Division of Power, Bureau of 
Reclamation 

Power Engineering Advisor to the Assistant 
Secretary - Energy and Minerals 

Bureau of Reclamation 

, 

Staff Assistant to the Assistant Secretary -
Land and Water Resources 



ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

·aarbara Allen 

George Chang 

Jay Holmes 

David Israel 

Phil McGee 

fEDERAL ENERGY AD~ITNISTRATION 

Robert Borlick 

Elena Dougherty . 
George Grimes 

Robert Hanfling 

Curtis Jones 

David Nissen 

Charles Olentine 
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A 76 603-1 

Private Sector Hydroelectric Deve.lo.Qment 
in the United States 

Ronald A. Corso 
Federa'l Power Commissior., Washington, D. C. 

Mr. Chairman, fellow panelist;, and • 
guests of the Joint Power Generation 
Conference, I am pleased to have this 
opportunity to present to you some views 
on the potential for hydroelectric power 
development by the non-Federal 'or pri­
vate sector of the electric power indus-

.. try. I should mention at the outset 
that in·using the term private.develop­
ment, I am speaking of all private and 
non-Federal public entities engaged in 
the development of hydroelectric projects. 

Congress has authorized the Federal 
Power Commission to license all private 
hydroelectric developments which utilize 
navigable waters, occupy United States 
lands, use water or water power from a 
government dam, or affect the interests of 
interstate commerce. By this definition 
~and the interpretation of the Commission's 
authority by the Courts, this essentially 
means that virtually all privately devel­
oped hydroelectric projects are subject 
to the Commission's jurisdiction. This 
puts the Commission in the unique position 
of being apprised of the "state of the 
art" for private hydroelectric develop­
~ent. Information on private hydroelec-

cic development is made available to 
.he Commission in several ways, i.e. 

through applications for license and 
preliminary permits or. through inquiries 
by potential applicants. I should at 
this point note, that, in addition to 
licenses, the Commission also issues, 
preliminary permits. Such permits do 
not authorize construction, but they do 
offer the advantage of maintaining 
priority for filing an application for 
license while a Permittee studies the 
feasibility of a proposed project. Under 
the Federal Pmo~er Act, a preliminary 
?ermit may be issued for up to 3 years. 
However, a permit is not a necessary pre­
requisite to an application for license. 

Based on available information, we 
belic·,e there is reason to be optomistic 
about th~ future of hydroelectric devel­
opment. As we all know, renewed interest 
in hydroelectric power has been generated 
by the present energy shortage. Hydro­
electric po·.cer offers the most r~a~ily 
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availabie enerqy·source as an alternative 
to power that uses valuable non-renewable. 
fuel resources. We hear a great clamor 
to develop new energy sources, such as 
solar power, wind power, and nuclear 
fusion, to name a few. Th~se power 
sources rna~ offer an answer to our energy 
needs in the future. Hydroelectric 
power presents an immediate solution, 
because it is a pxoven technology and the 
most efficient and reliable energy source 
available at this time. 

Public utilities, consulting firms, 
Federal and other public agencies, and 
the Congress are acutely aware of this. 
For instance, many public utilities are 
studying possible developments and 
reassessing the potential for redevelop­
ment of existing hydroelectric facilities. 
A number of consulting firms are studying 
the hydroelectric potential in many areas 
of the nation, particularly where fuel 
costs are excessive. The Federal Energy 
Administration, the Energy Research and 
Development Administration and the 
Federal Power Commission are actively 
encouraging the development of our hydro­
electric power resources. Chairman 
Dunham of the Commission, in his speech 
this past April before the Southeastern 
Electric Exchange, indicated that the 
Commission will devote more of its 
enerqies to the electric utility industry, 
giving special attention to the potential 
of hydroelectric development. State 
agencies are encouraging hydroelectric 
development, particularly in Alaska where 
the State legislature approved a bill to 
assist the financing of hydroelectric 
projects through the use of oil revenues. 
In addition, Congress has a number of bills 
before it to encourage hydroelectric 
development. As with other power devel­
opments, hydroelectric power faces cer­
tain obstacles, particularly in the 
environmental area. However, with the 
combined efforts of all concerned and a 
commitment to seek solutions to environ­
mental and other problems, a significant 
portion of the nation's hydroelectric 
potential can be realized. 

I would now like to turn to a brief 
statistical summary of the hydroelectric 
potential. Recent statistics compiled 
by the Commission's Staff indicate that 
there is a potential for ~he development 
of 113,000 MW of capacity capable of 
producing 407 billion kWH annually. The 
existing installed hydroelectric capacity 
is about 66,000 MW. This represents over 
13 percent of the nation's total installed 
generating capacity and produces 15 
percent of the total generation. Approxi­
mately 35,000 MW of hydroe: .. ~l; b apacity 
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has been licensed by FPC for.private 
development. Licensed projects now under 
construction total about 3,000 MW. It is 
~stimated that projects now under license 
1ave a potential ultimate capacity of an 

'--additional 14,000 MW. The Commission 

.; 

al·so has b·:fore it in pending applications 
.f'or license and .preliminary permits, and 
under outstanding preliminary pe~its 
proposed projects totalling approximately 
21,000 MW. 

Table l lists applications for 
license pending before the Co~ission as 
of January 1976. You will note that of 
the total 10,286 MW of proposed capacity, 
there are over 9,000 MW of pumped-storage 
projects. This is a continuation of the 
trend which began in the last decade, and 
is a result of the economic benefits that 
a pumped-storage project offers in large 
electric systems, particularly when 
operated in conjunction with nuclear plants. 

Table 1 

AJ!.2:11cations for t.tcent~~.e Ot' Amendment of License 
Pend. in& January l9 /6 

fPC 
l'roj. l't'~joet Carodry 

t!£....... ~ Applicant !.II!!. _l.!!ll_ 

120 !1& Creek Ho. 3 Southorn Calif. £diaon Co. c 35 

201 Jlltnd Slough City of Petenburg, Alaou c 2.6 

)49 MRrtln Alabau Power Co. c 60 

48S Bartl•tt' a Ferry eeorcta Powr Co. c 100 

1971 Holh Canyon I <!.tho Power Co. c 2ZS 

2016 Cowlitz !liver City of Tacom.l, Wash. c AO.S 

2245 Cannelton City of Vanceburg, Ky. c 70 

2409 North Forlt Calaveraa Co. ilater c 320 
Stanio lauo I.. Disttict, C•lif. 

2426 Ca•ta1c & Dept. of Vater R.esourcea, CAlif. C,PS 1509.1 
Calif. Aqueduct and C1 ty of tos A:nge lea 

2511 l"<lc liff Colot:ado Water Conservaticm c 11.25 
Oiatrict 

2614 Cre~nup C1ty of Vaneeburg, Ky. c 70 

2709 Oavio Kononaaheta Pown Co. PS 1000 
PotOUWle Edison Co. & 
Weat Penn Power Co~ 

2710 .:tc..tb Cou.nty Virginia Electric and PS 2100 
PowrCo. 

2715 Rocky Ht. Ceora!.• l'o""r Co. PS 675 

2729 lreakabe-en p.,.,..r Authorit7 of the PS 1000 
Stat• of New \:'Ot'k 

UlS Holu • raclfic Gao & Electric Co. PS 1050 

2740 lad Creek Duk<l ..,_r Co. " 1000 

2742 Solo:..)n Gulch Copper Vd ley El•c tr lc c 11 
AIIOC:. • Inc .. • Altak.a 

2153 Ht. Hopa Jertey Central Po\«.r & " 1000 
Uaht co. 

S\thtotal .. Conv~ttonal 126l.U 
Subtotal • Puo>p«d·Stor•&• 90H.O 
Total "lO;m':U 

C • tonven:ttonal D•vcloprr..ent 
P'S " P\Mptod .. Stt)t't\ga Dt>v•lopmant 

2 

Table 2 lists outstanding preliminary 
permits where feasibility studies are 
underway for proposed projects having the 
potential to develop 5382.5 MW of capacity. 
Table 2 reflects the trend noted in Table 1, 
i.e. most of the projects would be pumped­
storage facilities. We expect .that most 
of these projects will be before the 
Commission under applications for license 
after feasibility studies are completed. 

Table 2 

OuSttaud\.!)r. ~!!'l'.l'£'21'.!!!. , 
~lanH.at'x 197(• 

FPC 
C•poclty l't'oj, l't'ojcet 

!!J!.:...._ !lame rer.tttce ~ ~ 

2711 Ant11on L&ka 

2723 arown' • C1nyon 

2728 culyle 

2133 Village llend· 
Deeordova 

2734 Ho.di•on County 

2739 Meld.thl 

2741 King• IU. ver 

2746 loyd County 

2751 Galli polio 

27S2 Kootenai Uwe 

. Puo No. 1 of Chc lau: count1, PS 
Vuhington 

PI1D No. 1 of Dour, las County, PS 
Washington 

Ci tioa of lre•ae- and c 
Carlyle, Illlnois 

lr•zos Electric Power c,PS 
Coop~. lne., Texaa 

Carolina -r <1o Light Co. PS 

City of Vanc:ebura, l:y. c 

Kings ltiver Irrigation c 
Obtrict, Calif. 

llebr. l'l.lblic Power Oht. PS 

Ohio Power Co. c 

Jlorthern Ll&hta, Inc., c 
Montana 

8vbtot&1 - ConwnUonal 
Subtotal • l'uloped-Stor•a• 
Total 

Table 3 lists applications for pre­
liminary permit pending before the Com­
mission as of January 1976. This Table 
lists proposed projects having a total 
installed capacity of 5464.5 MW. While 

1000 

1000 

8 

730 

lOCO 

70 

394.5 

lOCO 

40 

140 

7\2.5 
4670.0 
ffi2.1' 

the greater portion of the capacity listed 
in Table 3 would be developed by pumped­
storage projects, you will note that there 
are a greater number of conventional 
projects. This reflects the recent trend 
toward the development of projects which 
were either marginal or uneconom~cal, and 
reflects the impact created by high cost 
fossil fuels. Information from the 
electric utilities indicates that we can 
expect an increased interest in conven­
tional developments. Information furnished 
by the industry also indicates that we 
can expect applications for license or 
preliminary permits for as much as 5,000 K~ 
in the forseeable future. 

To some, the prospect of additional 
developments beyond those now announced 
is not probable. They point to the long 
licensing process, economic constraints, 
and environmental opposition. This 
presents a substantial challenge. The 
Federal Power Commission has committed it­
self to decreasing the licensing process. 
We must also commit ourselves to seeking 
solutions to the economic and environ­
mental problems that have stymied many 
hydroelectric developments. 
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622tlcationJ1 for Prelim!nnr!_ Pen~it 
r,enJina JnnuAr~ 1976 

fPC 
Proj. , Pro)~et Capacity 

' !!!.:._ ~ Applicant :tm. .-U!!L 
%730 ~laek Ster Saud"'"" Calif. !!:dhon Co. I? 1235 

2743' Tu~or lAke l04lak E iee trie Aaaoc • , c 30 
Inc •• A1•aka 

2749 Randolph Southside Eleetric Coop., rs 3575 
Vir&1n1a 

2750 llock IUver Town of Springfield, vt. c 22.S. 

~754 Aohuelot lli ver City of l(eene, JI.H. c 18 

2755 Tbomao Bay Th"""'• Bay Powr Co. , c )I 
.Uaou 

2756/ Chace Hill Green M<. Power Corp. I c ' 2764 City o£ Bur11ngtol], Vt, 

2757 Jvniper..Crosa Colorado Water Con•en.tlon c 78 ' 
lit. Dhtrict 

2759 Miuiquoi Swanton Vilbgo, Vt. C,PS* eo 
2760 Power Creek C1ty of Cordova, Alaau c 10 

2761 South fork 1!!1 Dorado County \later c 300 
A-rican IU,.r A&•n•1• Calif. 

2762 ~sat Ceorgia Central VertDOnt Public c 10 
Setvice Corp. 

2763 Shaephorn City of Colden & Vidler c 62 
Tunnel Co. 1 Colorado 

Subtotal - conventionol 
Suhtotol - Pl.lloped-Storap 
totd 

654.5 
4810.0 
5464.5 

* llot included in Suhtotal-PI.IIopad·Storaso 

Present economic theory dictates that 
the lowest cost generating facility will 
be constructed next. This places marginal 
hydroelectric projects in a disadvantageous 
economic position, with the prospect that 
they may never be constructed. One is led 
to question this approach when you con­
sider that the lower cost generating 
facility is usually using a non-renewable 
resource, such as coal or oil. Perhaps 
our economic theories should be evaluated 
with a view toward giving credit to 
hydroelectric developments for preserving 
non-renewable natural resources. We 
should also consider re-defining our 
economic comparisor.s to consider more 
realistically the useful life of a hydro­
electric facility versus that of an 
alternative thermal plant. Experience 
indicates that we can expect a hydroelec­
tric facility to last as much as 100 
years with proper maintenance, whereas 
the life expectancy of a thermal plant is 
about 25 years. Proper consideration of 
this as~ecc would place a hydroelectric 
project·in a more favorable economic posi­
tion, and I believe, an appropriate 
position. · ' 

Environmental considerations have 
delayed or prevented the development of a 
number of hydroelectric projects. For 
example, after almost 20 years of considera­
tion before the Commission, possible devel­
opment of the Middle Snake River was ter­
minated b}' conservation oriented legislation 
passed by Congress and signed by the 
President this past December. The Middle 
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Snake.River Project had an ultimate 
potential of about 3.5 million kW and 
7 billion kWH. We must all agree that 
environmental considerations may dictate 
that certain projects should not be 
constructed. On the pther hand, this is 
not an insurmountable obstacle for every 
project. We should look to those projects 
where environmental problems are at a 
minimum or can be mitJgated in·some way.· 
Matters that deserve considerable attention 
are the development of the hydroelectric 
potential at existing dams and reservoirs 
and iroproved technology. 

' . . 
The Commission recently issued two 

licenses for the installation of pcwer 
· facilities at government dams on. the 
Ohio River. The minimal environmental 
consequences are evident and the potential 
is significant. These two projects, when 
operational, will save the equivalent of 
1,000,000 barrels of oil per year. 

There are three developments listed 
in Tables 1 and 2 which deserve special 
attention because they offer the prospect 
of overcoming some of the environmental 
problems we are encountering today. In 
its application for license for the 1000 MW 
Mt. Hope Pumped-Storage Project, Jersey· 
Central Power & Light Co. proposes a high 
head facility with an underground reser­
voir. The proposed project would develop 
a gross head of 2400 feet using single­
stage reversible units. This represents a 
significant step forward inasmuch as 
present installations develop up to about 
1600 feet of gross head. If the equipment 
manufacturers can meet this challenge and 
deliver reliable equipment to ooerate under 
these conditions, 'many environmental prob­
lems will be solved. A 50 percent increase 
in operating head will result in a corres­
ponding decrease in reservoir size. With 
less inundated land, there should be less 
environmental opposition. With egu1pment 
capable of operating under these conditions, 
many more potential sites are available 
from which to choose projects which are 
acceptable from both an engineering and 
environmental view point. Further, the 
prospect of developing pumped-storage 
projects with one or both reservoi~s under­
ground offers the potential of elb1inating 
most environmental problems. 

Table 2 lists the proposed 1000 MW 
Brown's Canyon Project located or Columbia 
River, Washington, now under study by 
Douglas County Public Utility District 
No. 1. This proposed project would also 
have an operating head of about 2400 feet 
and, therefore, offers some of the same 
advantages as the Mt. Hope Project. The 
Brown's Canyon Project would not be an 
underground facility. However, it wc,.lld 
use as its lower reservoir the existing 
Lake Entiat, the reservoir of the FPC 
licensed Rocky Reach Project No. 2145. 
Table 1 also lists Pacific Gas & Electric 
Company's 1050 MW Helms Pumped-Stor<~qe 
Project which will utilize two exisc.L·,g 
reservoirs for its upper and lower pools. 

f 



Underground reservoirs, use of existing 
reservoirs, and greater operating heads 
are important areas where we can minimize 
environmental problems and delays in get-

'ng plants in servica, 

________ . · I suggest to .you that with an increased 
·effort and some_ innovative thinking, the. 
·hydroelectric potential of the nation can 
"be realized at an ever faster pace. 

The statistics I have presented 
indicate that the future of hydroelectric 
development is indeed encouraging. I hope 
that my brief remarks have stimulated you 
to also be encouraged. Obviously, hydro­
electric power development is not a 
panacea to the energy shortage, nor is 

hydroelectric development without its 
problems. However, it is a viable, tangible 
energy resource which should be developed 
to its fullest practicable limit. To put 
the matter into perspective, the develop­
ment of one-half of the nation's hydro­
electric potential wo~ld save the equivalent 
of almost one million barrels of oil per 
day, the President's announced.goal for 
energy independence. Therefore, wnile · 
hydroelectric power will not become the 
major source of energy, it can make a 
very significant contribution to meeting 
the nation'~ e~ergy needs. 

I would like to thank you for the 
opportunity to speak before this con­
ference on the nation's hydroelectric. 
power potential. 

.... 
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DATA ON HYDROELECTRIC POWER SITES IN THE UNITED STATES 
DEVELOPED AND UNDEVELOPED AS OF JANUARY 1, 1976 

·rn connection with river basin investigations mad.e either in 
cooperation with various Federal agencies including the Corps of Engineers 
and the Bureau of Reclamation, or in the course of its licensing activities, 
the Federal Power Commission maintains up-to-date records on the Nation's 
hydroelectric power potential. The potential is based on a sit~-by-site 
inventory of all the river basins in the conterminous United States as 
well as in Alaska and Hawaii. Data on nearly 2,800 sites, both developed 
and undeveloped, are published every four years. The latest report, 
entitled 11 Hydroe lectri c Power Resources of the United States, Deve·l oped 
and Undeveloped,~~ was published in 1972. A 1976 edition is nearing 
completion. · 

The possibility of developing any of the conventional undeveloped 
sites depends upon engineering, economic, environmental, and other 
considerations which may vary over time. Most sites have shm'ln indications 

4 of engineering feasibility -- some have evidenced economic feasibility as 
well. Some sites are now receiving more favorable consideration due to 
recent fuel shortages and the increased costs of power from alternative 
sources. Many sites have not been analyzed sufficiently to evaluate 
their economic or environmental casts and benefits. The totals, however, 
do give an indication of the upper limit of the conventional water power 
potential of the country. 

As of January 1, 1976, the tata 1 conventi ana 1 hydroe 1 ectri c pa\'Jer 
capacity in the United States, developed and available for development, 
was about 170.7 million kilowatts. Of that total about 57.0 million 
kilowatts was developed, including 26.5 million kilowatts in plants 
licensed by the FPC and 27.1 million kilowatts in Federal plants. 
Additionally, about 9.7 million kilowatts of rev~rsible capacity were 
installed at pumped storage projects, including 8.5 million kilowatts 
under license and 0.6 million kilowatts in Federal plants. 

Figures 1 and 2 show the distribution of the developed and undeveloped 
conventional hydro potential among major drainages and geographic 
divisions. 

The fallowing Summary Table shows the status of development and 
planning of conventional and pumped storage hydroelectric developments as 
of the beginning of 1976. Capacity equivalent to that planned or projected 
could possibly be added within the next two decades. This would bring 
the total installations td about 79.3 million kilowatts in conventional 
capacity and 37.3 million kilowatts in pumped storage capacity. 

Tables I and II list the individual projects and sites included 
in the categories of Under Construction, Planned, and Other Projected 
in the Summary Table. 

Attention is called to the fact that the data presented herein 
are provisional, subject to possible revision. 
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• I. 

II. 

III. 

Summary Table 
Provisional 

HYDROELECTRIC CAPACITY IN THE UNITED STATES 

BY STATUS OF DEVELOPMENT AND PLANNING 

· (As of January 1, 1976) 
·. 

DEVELOPED 

UNDEVELOPEolJ 

Under Construction 
Planned 2/ 
Othet" Projectedl/ 

Subtotal 

Remaining Undeveloped 

TOTAL POTENT! AL 

Installed Capacity 
Millions of Kilowatts 

Pumped 
Conventional Storage Total 

57.0 9.7 66.7 

8.2 4.3 12.5 
2.0 6.4 8.4 

12.1 16.9 29.0 
rr:-3 27.6 49.9 

91.4 

170.7 

]j Includes 33.3 million ki1mvatts in Alaska and Hawaii and 
11.2 million kilowatts designated for study and under 
moratorium for hydroelectric development under the Wild 
and Scenic Rivers Act; excludes 9.2 million kilowatts 
removed from FPC inventory as a result of the Wild and 
Scenic River Act and other special acts. 

2/ Included in reports to FPC from the Regional Electric 
Reliability Councils, estimated to be installed by 1985. 

3/ Undeveloped capaci'ty not under construction or in reports 
- of the Regional Electric Reliability Councils, but which 

have FPC license or permit status, are Federally authorized 
or recommended, or have structural provisions for plant 
additions. 
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Provisional 

TABLE I -·CONVENTIONAL HYDROELECfRIC PLANTS OR ADD~TIONS 
UNDER 'CONSTRUCTION, PLANNED, OR PROJECfED- JANUARY 1, l<r162/ 

. 
UNDER CpNSTRUCTtON PU.kN£0 ';¥ OtHER PRQJEcfED ~ .. FPC 

OWNEII STAT! 
STAT\1$ PROJECT INSTALLED AVE .RAGS 

tNSTAL.L£0 
AVERAGE 

.!~STALLED AVERAGE ~ "-""T AlVEI! ?! ANNUAL G£~~'_!~~0. 
ANNUAL MO CAPACITY CAPACITY CAPACITY GENERATIONj 

KW GENERAT10N KW KW 1.000 KWH t.ootl KWH 1.000KWH 

COIU!ELL HORlllElUI STA!ES !".'li! Cl!IPPE'WA ilts to 2639 25,600. 120,000 
Cl.AR.EliC! F CANNON CORPS Of ENGINEERS SALT MO FA . 21,000 , 42.100 
FONTANA TE~"NtsS££ '/ALLEY AL7H L I :'TI.£ I'ENM YC rt. . 13 ;sooc 0 
llALLACE DAM GEORGIA PC\Jt:R 00 cco.n GA LO 2411 108,000 128,000 
1.AUli.El. CORPS CE ~CINEEltS LAUR.liL KT FA . 61,000 67,000 

CIIICKAHAIIGA TI:~m£SS£E VALL!:r Alll'l! !'EmitS SEE Tt>l!l FA . l,OOOG 0 3,000C 0 
llO!ICI.AS TE,,;ESSEE 'JAtL£Y A4'!1! FRE~Cl! 3ROAD l'ENN FA . 2,8000 0 
Clll:ROX£!i T£'!';-NESSEE VALI..ZY At.r'TH }<!0L$1'CN !tNN FA . 4,650Cj 0 
lLHARliS ALAilA!1A POliti CO TAtlA!'OOSA ALA LO 2628 135,000 169,000 
JIOJ!ON IW'IDS I<AS!IING!UN loiTll P\ll CO CLARKF!t MONT LO 2075 114,000.\ 107,000 

Ll8aY CORPS OF ENGINli:El!S KOOTE~AI !iOliT FA . %10,000.\ 428,000 4211,0004 859,000 
CRYSTAL f.!VittAU (S RtCU."iA!l ON GUliNISON COLO FA . 28,000 120,000 
llAVIS(LAKE HO!tAYE. BUF£AU OF lU:Cl.AMAT!ON COLCI'AllO ARIZ FA - l,OOOC 0 l,OOOC 0 
l!ONNIVUL!i li'D PH CORPS CF ~GINEERS CO!..'-'MBtA IJASR FA . 540,800A 1,160,000 
ICE HARBOR COR!'S OF £11GINEERS SNAKE WASH FA . 111 OOOA 174,000 

I.OIII'.R MONUKE!ITAL CORPS OF £11Gll'EER$ SNAKE II ASH 1A . 405,0004 5!7,000 
LITTLE GOOSE CCi!PS OF ENGINEERS S:-iA.i(! "AS11 FA . 405,0004 288,000 
t.OW'ER GRANI!t CORPS OF &.~ClNEERS Sr\Ai<l: WASH FA . 405.000A 1,424,000 
ROCK tsl.Al!D Cli£LAN C!TY Pllll NO t COL!."'MBIA II ASH LO 943 4l0,<.00A 1,296,000 
CliiU JOSEPH CORPS OF ENGINEEaS cou;M.au liASK FA . 1,045,000.\ 1,761,000 

CRJ.NI) COU'l..&E SUREAU OF R.&CLAI1A'I!O!I al\.L'Mli!A II ASK FA - J,JOO,OOOA 6,025,000 17,000G 110,000 
LOST CREU CORPS OF ENOINili:RS ROCUE ORE FA - 49,000 303,000 
AU8URII 5L1lEAU OF RECI.AMATION N F~ AMERICAII .::.\LIF fA - 300,000 560,000 
tmt MEtom:S CORPS OF ENCINEZRS STA..'iiSL.A.US CAl. IF FA - 300,000 385 ,coo 
l'n.U!ID CALIF 0£1'! liTit RES II BR AQU!.PUCT CALLF u 2426 l57 ,QOO 852,000 

COTTOIIWOOD CALIF Oll'T I<TR RES > eR AQUJ!DL'Cl' CALIF LA %426 \4,100 114,000 
llEV!t CANYON CALlY tiEP"r t.."TR RES E BR AQlJEOO~"l' CALIF LA 2426 59,aOOA 390,000 
SILVIS LAKE XE~CH!KAM CITY OF S lLV!S LAKE ALASKA LO 1922 2,100 6,300 
BRUIIS'WICX-tOPSHAK CE~'TI'AL MAim l"w'R 6o LT ANOROSCOGCIII !'.E LO 2284 9,700.\ 69,700 
RACim OHIO POw'ER CO OHIO OHIO LO 2570 40,000 220.000 

liCIWD 8 tuSSELL CORPS OF £liGtN'£ER$ SAV Ali!!AI! GA FA - 300,000 467,000 
GOAT lOCK GEORGIA 1'0\o'ER CO CliA T'l' JJ!OOCIIEE GA SP 2177 ~7.0001. i6:88g 8.\RT\.El'TS fERlY GEORGIA POIIER CO Cl!AT'l'AIIOOQIEE CA u 485 SO,OOOA 35,000 50,00()', 
I!AlTIN DAII A!.AaAMA PQ\1£ R CO TAt.l..APOOSA ALA LA 349 60.000A 42,000 
MITCIIEl.L ALABAMA POW'I:R CO COOSI> ALA to e2 80,1001> ll9,000 

A!IISTAD IBW'C/ SO T!'JC !o MEDINA RIO GllAI<t>'li n:x FA - 32,000 66,000 48,000/, 90,000 
LIBBY RElU:CU!.ATOil COlli'S Of i'..~OINEERS l<CCTSNAI >ICNT ra . 50,400 180,000 
BROWUE IOAIIO POW'E.R CO SNAKE IDAHO LA 1971 125,0001. 123,000 
AM!RICAII FALLS IDAJ!O POIIER CO SNo\KE IDAHO w 2736 92,400 400,000 
Slil!lNO! BL'P.EAU OF RECLAMATION NORTH PLATTE \NO FA . l2,600A 3,300 

MO!!iow POTNT . BllREAU OF R,l;Cl.A!IA.t!OM GlJN'NISOII COLO FA . 9,0000 0 
l>YN£ BUREAU OF REC'.JJ'.AT:ON DlAilOND !'1( PIPE i.'TAH FA . 33,000 13%,400 
SUTll WATER BCR£.\U CF RECLAJo!ATlON SI."("i!{ '.;.;.tt:a CR UTA!! FA . 90,000 134,000 
SYAll BUREAU OF RECI.AI1AT!GN STIU.'.t"BEI.I'Y OFF IJ'l'AR FA . 10.500 S3 ,100 
!tOSS SEAITL£ PE!'T LT SKAGIT liAS a LO SSJ 300,0004 368,000 

MAYFlEtJ) CITY OP TAKOMA CC'o1.l:'l! IIASR SP 2016 40,500A 96,000 
SAN tuts OBISPO CALIF DEl"!' I<TR l<ES COASTAL AQUEDUCt CALLF LA 2426 5,900 42,000 
X£RCKIIOF1 PACIFIC GAS & EUC SAN JOAQUIN CALIF w 96 100,000A 600,000 
BIG CREEK NO 3 SO CALIF EDlSON RS:.O!:SC£R LIJ(I CALIF LA 120 lS,OOOA 0 
PICI<EY•LINCOUI SCI! CO!U'SOF !:NGl~£I.RS ST JOM.~S !lAINE FA . 830,000 1,154,000 

TOCKS IS'I.AHD CORPS CF !NGIH££RS DELA~A.RI: liJ FA 70,000 281,000 
ST PETERSBURG CORPS vF £NGI!f5£i\S C'..ARION PA FR - 1%0,000 244,000 
MELilAI!L VA."'CZSURG CI!Y Of GHIO OHIO PO 2139 70,000 350,000 
CRttm.'l' VA.~CESURG CITY OF OI!IO OHIO LA 2614 70,560 JOO,COO 
GALLIPOLIS L lo D OHIO ?01/Ell CO ~HIO OHIO PO 2751 40,000 120,000 

GARRISON CORPS CF EliC:liEERS !'!lSSOL'RI NOAK SP . Zt2,000A 0 
FORT RANDALL CORPS OF ENO'!NtEl<S 1-tlSSCl."RI s !lAlt SP . 176,000A 0 
BIG BEND CORPS OF IJIO'!N££RS MI.SSCt:Rl S DAK SP - 3JQ,000A 0 
OAME CORPS OF E!IClNEERS ~!SSOL'RI S PA~ SP . 144,000/o 0 
CAVI!IS POTNT CORPS OF ENO!!I££RS ~ISSOUllt NEBR Sl' . 33,300.\ 0 

SALEM CHlll<ll CORPS OF ENGINEERS lW'PAIIANNOC VA FA . 89,000 161,000 
GATHRIGHT C}i\l"S OF ESG!N!:E'RS :ACKSON VA FA . 49,000 54, ?00 
I.O<Il:R SLUE UDGE APPAt.AClf!.AN PO'WER N£'~ YA LO 2317 200,000 a 
bWESTOflE CORPS CF ENCIN££RS t;£'..1 II VA FA . 160,000 447,000 
ST ST!iPl!!ll CORPS OF !liCINEERS SANTE!: 61, COOPt!. sc FA - 84.000 416.000 

IWI'l'IIELL CURPS OF !liOINEERS SAVANNAH GA FA . 66,0004 100,000 
\lEST POINT CORPS Of Ci'Cl~'1:ERS CNAITAHOOCHEE GA FA . 35,000A 68,COO 
l,.aiER VADA cott.rs or t:Nctmns nurr 1M\ tR . 28,000 167,000 
LOW!:R A!!CHUlii'KE£ CORPS CF r::NCt!'IE£25 FL!!IT GA FA . 77,000 122,000 
U.ZEll CREEl< CORPS OF ENGIIIURS FLINT Co\ FA . 83,000 121,000 

SP!:IiRELL BUJl'F CORPS OF £NGlNE£RS ntNT GA FA . 100,000 160,000 
ALLATOOHA CO:itPS Cf ENG!SF.E:RS ETIY.IAH Co\ ~" . 36,0001. 26,0CO 
CELINA CORPS Of E.~G!:lE!RS C'c>:HRI.AND KY FA . 108,000 280,000 
CA.'t"NELtOH VANCEBURG CIT\' ~ C~iiO K'l LA Z245 70.560 340,000 
D£GRAY CORP<; CF ENCIMEDtS CADDO 'An FA . t.O ,OOOA 86.600 

HE fOOTNOTES AT £NO Of TABLE 

i,; "" 
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Provisional 
TABLE I <Contd.) ·CONVENTIONAL HYDROELECTRIC PLANTS OR ADDITIONS 

UNDER CONSTRUCTION, PLANNED. OR PROJECTED- JANUARY 1. 1976.JJ 

\JNOEA CONSTAUCTIOH l'I.ANHED ¥ 
FPC 

,I.AHT OWNER RIVER STATe $TAW.! PROJECT A\/Efll~i A,\rE~AGf. 
tNSTAU.eO ANNUAl 

IN$TALLEO ANNUAl J! NO CA.*ACITV GlNEAATION C!U"ACITY 0£N£RAT!ON 

- KW 1 I,)()OKWH KW 1.000KWH 

IIOIIFOilK 
.. CCRPS <:I DtGISEERS ~ FOllX A.RK FA -

ltAW CCRPS OF ENGiNEERS ~l<A.~SA.S OKLA f~ -
DE CORDoVA BEI<O J BRAZOS tU.C ?\JR CO SRA20S TU !'0 2733. 
!l!!ltSON COlli'S <:F ENC:~EERS k!l) !"..X , .. . 
ALWSPV1 !UREAU or RECl..A."'ATIO!I YELLWSTONE ~ Fll . 
FORt PECX COR.PS CF !:IIC!?IE!JlS ~ISSOURI >lONT SP . .. 
XOOTEHAI SOR:HLR._,. l.I::H!S KOOTINAl ""':IT PO 2752 . 
:::i~ 

COIU'S Of ENCI~£ERS. N ~K CU.UW !D-AHO FA -
Bl.*R.EAU OF RICl.AMA!~ON SNAI(E l~N!O FR -

!~ISS IIWIO PO!o'ER SNAl<E tDAIIO SP 1971 

L'lllll ClWiOALL BUREAU <:F REC!.Al'A1!0N SNAKE !DAI!O FR . 
PALISADES !UR.EAU OF ~ECl . .A~.Af!ON SNAKE IDAHO SP . 
SHERIDAN B~R.EAJJ OF !U:C' ... A!',j.ATIC:i :'CNct.JE ~-yo n . 
nm:F CREEK B~R.!:AU or i'J:CL\.'<AITON Cl..\'K FK '.t'YO Fa -
J!JIHP!Jl COLO ~ WTk <:ONS OIS Yn<PA <:OW PA 2757 

CROSS !!OUNTAIN C.OW R 'o/Tll OlNS DIS Y.AH.PA COLO PA 2157 
MCCOY C!TY OF OOLDE!I COLOIW)() COLO PA 2763 
MIDDLE SULTAN S~OROMlSM ctllJNTY t!Jt) SCLTA.~ WASR 1.0 2151 
UPP£ll SUU,o..• SNOHDMrSH a>CN'I'l' PUO Sr.i!.TAN WASH LO 2157 
Nih'£ FOOT CREEK KliCKITAT OOUNTY PUD ~"'d.I~ SJ.l,MON ;i'ASil LA 2241 

IIOSSYP.OCII: CIT'I OF TACOHA COII'I.ll'Z liAS!! SP 2016 
MERWIN PACIFIC ?lOR & LT U.WIS \lASH SP 9)5 

YALE PAClriC l'W1I 0. LT !.til IS II ASK SP 2011 
JOIUI DAY CORPS C'F ENCINEtRS CCLI..'M!lA 1/ASM FA -
Pll!ESt RAP!llS GlWIT COli!IT't PUll l COLUM.IIU WASH SP 2U4 

liA!IAI'Il!t CVJIT COli!IT't PUD I COLL'l'IBIA WASH Sp 2114 
BOUNDARY SEAITU OtP'l' OF LT PENO OREllL '-lASH SP Z\44 
IICIIARY 2110 PK CCRPS Of ENCINEI!l\S COU.''H.&l'A OREC FR -
HELLS CANYON IDA!iO PO<IER SNAl<E OREG SP 1971 
OX BOll Ill.\l!O l'WER SNAKE OREC SP 1971 

ltE!IO PACIFIC i'lo11 & LT Kl.AMAIII OREC 1.0 208Z 
PINE nAT KL~GS R CONSV D!ST KINGS CALlY PO 2741 
SA~ FALLS EL OOilAJXI CCIJ!flY S FK .. ...:EatCAM CALlY PA 2161 
COI.C!!A IMM <L OORAOO CCU!m' S FK Al!l:RICAN CAUF PA 2761 
aOGERS ClOSS It.\> K!NCS R CONS\' DIST KI~GS CALlf PO 2741 

EL DORAOO EL DOR.AOO O::ll.:Nl"Y S !K A.t..t!:ltlCAN CALIF PA 21&t 
PLUM CREE~ tL DO!U..OO CO!,!'NT'! S FK AM£1\lc.ul CALIF ?~ 2761 
!IAJ!YSVULE CO.it?S JF E:!iC!.N:U::RS !tf!A CALIF FA . 
TA8LE MCUliTAIN CORPS OF ENC!~EERS SACRA."\ENTO CALIF FA . 
COLLIERVILLE PH CALAVERAS COUNTY \o"'l'l< STANISLAUS CALIF LA 2409 

IIC'ARDll I'll CAI.AV'ERAS COUN'l'Y \ITll N FK STA.~!SLAUS CAt.!F LA 2409 
CAII!IS I'll CALAVERAS COt'NTY \,TJ< ~ FK STANISLAUS CALIF LA 2409 
JUJ!C'l'!Oif KINCS R CONVS DIST 1Y!NKEY CREEK CAL:F PO 2741 
PEARt KL~CS l CONVS OIST DINl<l:Y CREEK CALIF ?0 2741 
TERROR LAI(ll KODIAK El.!C ASSN INC C..'fYON ALASKA PA 2743 

DEVIl. CANYON COIU'S OF ~ctNE!l\S sus:':'NA ALASI(J. FR -
WATAHA CORPS OF E.NG:'SE!RS St;S!~A ALASKA FR . 
BRADLtl lAKE CcRPS OF !:f/CWE!l\S BRA.OUY CREEK ALASKA FA -
SNEl'TISlWI ALASJ(A Po.ltR A;ll! SPEEL ALASKA FA . 
TIIOIIAS BAY 1'liOiiAS !lAY I'Wll. COHM THO>'.AS BAY ALASKA ?A 2755 

38 SITU SMJ.LUR nw; Z5,000 lGI 

rot~ ~ 16,7)6,400 2 ,01)~400 4,lU,lOO 

t/ CAPACITY AND Ct::'l'ERATIOM A! ~r;-itEVE:CP!:D SITtS~ tXCEn' "A" ~ENOTE$ A.DtUnON TO EXISTING PL#.N't A."rD "a" 
- DENOTES A.P~ITlON ::0 A PL.Ui! FOR Oill!Cll THE l!ll!!AL INSTALLArtOH IS ?RESE.~ny L'llllER WAY. "C." ;,et<otES REII!ND APDUIOII. 

2/ LO-Fl'C LICE~St OUTSTA.'Il>!SG 
- LA-FPC UCE~SE •)R Al'.!':NtW::<T APPLIED FOR 

p() .. fPC PRttt.Hl~lARY ?ER!il'l' CUTSV.NDINC 
PA•FPC PRELIMINARY PERMIT APPLIED FOR 

FA-FED!JlALLY AUT!iORIZl:D 
FR-HnERALLY RECOMHEiiD£0 
SP-S7RUCT\JRAL PROV!SlOHS FOR ADDITIONAL UNITS !Nct.UDtD AT O:tSTING PLANT 

BUT LiCENSE ,>J!£!1-!11' OR FtD£RAL Al.'THORIZAITON ltEQUtRED PRIOR 1'0 
IliSTllLAriON 

3f li£VtWI'l'Jl<TS l.NCl.UllED :N ~tFORTS OF APRIL l•, 1976, TO l1IE FPC 11Y TliE lll:GlONAL EU:crlllC RELI.A8ILITY OOUNCIU 
- fOR COIIPLET!ON BY t985; Pl.A.~T DATA FROM FPC 1.~\'E!<TORY, 

4/ POttii'T!AL DE'I~.CPMENTS 25 HI/ OR C!U'.ATER NOT \.'liD!lt IXliiSTlUJcr!ON OR tliCLLllED IN ilEPCll.TS OF Tl!l: REG!ONA~ EU:CT!UC 
- RELI.A8IL!!l (I)UNCI!.S 6L'T 1/l!IC!! !-IA'n: FPC LICENSE OR PEi<MIT STAT1JS, ARE Atll'HOUZED Oil RECOMH!:NOED rOR FEDE.L\t. 

OONST'RUCTIONt Ol H.Avt STRUCTURAL !"kOVISlONS ro~ PUNT AOOITlONS. 

OTHER PROJECTEO ~ 

AveRAGE 

1 
INSTAttiO ol\f'fNUAL 
CAPACiTV (iENERA T1CN I 

KW Ubll(,..._. 

. 85 ,000~ • 22~0~~ 
25,000 ~9.C<JO I 
60,COO 42 .~oo I 

105 ,COOA iO.CCO 
250,000 679,000 

185,000A 0 
140,000 500,000 
660,000A 20,')()0 

85 .coo 525.6~0 
25 ,OOOA ?,COO 

240,000 82!,000 
135,000 267,COO 

25,000 92,000 
125,200 5\0,00<.J 
45,000 !50,000 

33,000 lOO,O<.JQ 
50,000 250,000 
32,000 129.000 
84,000 122.000 
40,000 87.COO 

150,000A 300,000 
60,000A 60. ~00 

108,000A 200,000 
540,000 1,970,COOi 
473,100A 730,000 

498,750A 1,540.000 
775 ,lOOA 425,000 

l.OSO,OOCIA 300,00,0 
1J0,500A 4<l.:oo 
47,500A 47,500 

100.000 22$,000 
!65,000 300,000 
95,000 190,000 
45,000 130,000 

100,500 180,000 

80,000 328,000 
ea,ooo 24<l.CCC 
50,000 2so.::oo 
54,000 287,000 
75,000 25~ ,coo 

97,500 487,000 
50,000 205,000 
39,000 238,000 
50,000 241,000 
30,000 184,000 

738,000 4.l90.COO 
478,000 2~ 720,000 

63,900 335.600 
27,000A 105,000 
30,000 130,000 

385,135 1,245,000 

l2,108,G05 !" ,714,500 



Provisional 
TABLE II - PUMPED STORAGE HYDROELECfRIC PLANTS OR ADDITIONS DEVELOPED, 

UNDER CO~STRUCTION. OR PROJECfED- JANUARY l. 1976 
. 

FPC 
I"'.NNT 0WN£R RIVER STAT£ 

STATIJS PROJECT 
'!! NO DEVELOPED 

BUR SWAMP •· SEI.I tS·~U.!>'ll POIIER "co DEF$.FiELD ~ss LO :o69 600,000 
NORTHFIELD !{!" CC~'ll LIGHT & ?•11 CO CO~"NEC'l'Ict.'T MASS to 2as 1,000,000 
ROCKY Rt\1!-R CONN LIC?it & ?li.i\ CO RCCl<Y com< l.A :632 7,000 
BU~11Z-!M--CIL3CA ?O~"ER AL''!'H STA"t£: OF ~"Y SCHOHil! t Cit NY LO 2685 1,000,000 
UII!STCN-NIAGA.U POI.'E:R Atlnl STArt OF !I'! Y!ACARA NY LO 22l6 l40,000 

YIJ\DS CR£0: JERSEY C!<T'. Plllt o LT DELAWARE NJ 1.0 2309 38~. 961 
111JD~Y Rt:N ?HILA !LtC ?',."'!{ 'ET At StSQt EHA.~'NA PENN LO 2)55 800,000 
k!liZUA PD.~ Et!:C & ..:t!V £!.EC ALL.ECH!:~"Y PElo'll LO :z:~o 396,000 
LtiDISGTO~ CO~St"X!:StS ?GWt::R CO t.A.K! XI C1l KICH to Z680 11!118,800 
TAIJM SAL')( UNION ELEC:RIC CO E: ft BLACK llll LO 1211 408,000 

UPP!:R SMITH >!'\' APPAl.ACll!Al< POII£R CO •oA.~OU VA to 2210 132,050 
HIWASSEE ':'E:\~tSS£.€ VALlt'f' AL7!t H!WASSE! NC FA - 59,500 
JOCASSE£ Ot"'Kt. Po-;.; ER CO KEO~'EE sc to 2503 612,000 
Ol!GAAY CORPS OF tNCIN'EERS CADDO AJ<K F/1 - 28,000 
SALINA CRA.~O RIVER OA.~ AUTH G!l.l..'m OK!.A LO :1524 260,000 

BUCliANA.~ !.O;..n CO fUV ACTH COLOIWlO TE.V.S - - 11,250 
l'l.A'l' IRON 3 !URUC OF ~EC;..;...'iA,!!ON CO BIG :'HOM O!V COLO FA - 8,500 
O'SEILL !C?.~U OF RECL.A.XA!IO!i !H:.:L':"A !1Z~"DVI'A COLO !A - 25,200 
C<\li!S Cl\££11 E'UBt.!C SC:RVICE CO SO CLEAR CR COLO LO ZlSl )00,000 
HORIIO!I FU T SALt R PROJ PIIR D!ST sALr Mtz - - 48.645 

HORS! l!ESA SALT R PROJ ?IIR DIS! SALT-GILA Ali.IZ - - 99,878 
GlWII> CO!iLEE BU!:AO Of RECI.A.'IA!tON COLL'l>ll!U IIASH fA - 100,000 
THER.'V.LI'!O CAlli' tlE.PT or 'WTR. R!.S FE..\TILER. OtV CALIF to 2100 82,500 
£DWAR!> C HYATT ~r::F i:EPT 0? vtR RES FEATHER ntV cALif LO 2100 293,250 
C<\IITAIC LA CITY & ST OF CALIF CASTAIC CR CALif LA 2126 425,000 

SoUr LUIS SURUt: OF l!et.,..\.."!AT!ON SM LCtS CR CALIF FA - 424,000 
SENATOR IIASH !UlEAIJ QF RECt..\.'-'_'. !ION SE~iATOR HASH CALIF FA - 1,200 
!WLRY S TRtiMA!I CORPS OF ;:;c:NEERS OSAGE !!0 FA -
Cl.AR.EliCE CA!iNON CORPS OF ENGINEERS SAL'!' MQ FA -
FAIRFIELD SO CAROLINA ELEC & CAS FREES CR BD sc LO 1894 

IIAU.AC! DAII GEO!!.GU ?OWER CO OCON!! GA LO 2413 
CAlt!!RS CORPS OF E~CINE:ERS COOSAIIATI'E! CA FA -
AACCOO!I >!'\' !E~'l<ESSEE VALLEY AL'TH !Th"NESSEE TEllS FA -
II'!' ELBI:RT 8CUAU OF RECI.A.'!AriOll ARJC CA.'AL COLO fA -
IIQ!IT!ZUMio A.RlZOSA POW!R. AUTH CII.A OFFS71\11 AAIZ LO 2573 

BRLAII:A!t£11 POI/l:R. AVTII STATE OF SY SCliCHARit Cit !.''( LA l129 
!OYD COClfl"Y ~Bl\ASK.A Pt'SLIC P''R MISSOURI SEBR PO 27'-6 
BATH COU!o'TY Vt RG INIA ElEC ~ ?W"R BACK CR£!X. VA LA 2716 
DAVIS MONONGAHE:I.A P11R CO BLACK'<Ar£R W VA l.A 2709 

I liAll CREEl DUKt POIJER CO SAD CREEK sc LA 2740 

ROCKY l!OIDITA!ll GEORGIA pzy;;u CO HEATH CRE£11 GA LA 2125 
liE!. 'IS PACIFIC GAS & !:LEC KI~GS CALIF LA ZB5 
ll'l'SSISQOOI SilAli1'0S VII.:..AGE OF M!SSISQUOI VT PA 2759 
COR.'i»ALL CONSOLIDATE!> EDISON Hl:OSON RIVER NY LO 2338 
MOUNT HOP£ JERSEY CNIL Pwa & LI WHITE: MEADOW li.J l.A 275l 

ST PETERSBL"RG CO!U'S OF ENGINEERS CLARION ?n."'N I'll -
PRAIRIE CREEK BT.."'RE..\0 OF RECLA.M.A':':::ON PLATIE OFFSTltM NEBR !'A -
're!t.'<IP-FALLISG SOt:THSIO£ ZtZC COOt' ttRNIP Cit VA PA 2149 
JV..'IDOLPH-HL'l'TI~G SOtrrnS40E EtEC COOP ROA..OKE VA PA 2749 
R()AI;OK£-IIALLACE SOUTHSIDE EL!C COOP ROANOKE VA PA 2749 

CUB CREEl<. SCL"THSIDE ELEC COOP CUB CRUK VA PA 2149 
!«!LLTS·SE~£Co\ Cit SOl'TSSI:'}t Et.EC CCCP SENECA CRE'EK VA PA 2H~ 
t'l'Ptlt 3LUE RIOG!: AP?AU.C'HIAN POW'ER CO 1!1£\1 a!VER VA LO 2317 
RO'Wl.ESBURG CORPS OF t:NG~~EERS CHtAT II VA FA -
GREEN RIVER PROJ EPIC INC IG!ll:EN NC ?A 2100 

l!l.!liSON COL'liTY CAROLINA PW'R & L1' SUGAAC.W 311 !IC ?0 2734 
SPEI/RELL SLLTI CORPS OF £NG'!:!o'tERS FLINT GA FA -
VItl.AGE 8Eml SR.AZOS £tEe ?'../'R COOP BRAZOS TEXAS PO 2133 
!ROIINS CA.'<Y~ PUD ~0 l OCUCUS CO COt.I...'l-'-B!A II ASH l.A 2753 
8l.ACJI: STAR SO CALIF EDISO~ SA.,TIAOO Clt CALIF PA 2730 

TOTALS 9, 735,734 

}j LO.fPC LICESS! OCTSTANO!SG 
LA--FPC LICttS£ 0~ A.\(.ESI:MF.:ST AP'PL!ED fOlt 
Po-tPC PRELI!iiXAi.f PE~~I! Ot:'l'STAS'DtNG 

PA·FPC PltEL!MI!iARY PERMIT APPLiED FOR 
FA-fEDER..UL\" At.TrlORlZED: 
FF-FEDE!W.l.Y RECOXHENDED 

ftEV£RSI8~£ C»ACITY · KW 

OiHER 
UNDER P-LANNED!: P'A:OJECTEO 

ON.>TAUCTION 
~ 

" 

104,000 

260,000 

200,00( 

850,000 

160,000 
u,ooo· 

$18,400 

216,000 
250,000 

1,53(),000 
100,000 lOO,OOC 
505,400 

l,OOO,OOC 
l,OOO,OOC 
2.100,000 
1,000,00C 

1,000,000 

675,000 
1,050,000 

80,000 
2,000,000 
1,000,000 

Joo,ooo 
16,800 

830,000 
1,260,000 

730,000 

800,000 
420,000 

1,600,000 
350,000 
500,000 

2,000,000 
50,000 

730,000 
1,000,000 
1,235,000 ---- ----

4,264,800 6,450,000 l6,BB6,BOC 

%1 PtVELOP!!!!<TS !~C'L~N:!l !N RY.PCR!S OF APRIL l, l 976, TO THE FPC !Y REGIONAL tl.ECTiliC 1l£L!ABILITY COU!ICILE; P!.ANT 
- DATA noM FPC I:NE.'f!ORY. 

31 POT!lfTIAL DEV£LOP'!ESTS NO! c>"llER CC~S~UCTION OR I~C'LUDED I~ RI!POR!S OF Tl!E !\!ClONAL !Ltc::nc a£LIA!li.ITY COL'l<Cll.S 
- II!JT •'HICH HAVE fl'C l.ICENSE CR PERMIT STA:rt!S, OR ARE AUTIIORIZ£D OR RECCH!<Th"D!D FOR FEI>EltAL CCNSTIIUCTION, 

~/ UV!RSIBU CAPACITY SHOIIN COL"Ul !! US!D FOil coNVEST!ONAL CENEIATION. 

TOTAl. 
PO'TENTIAL 

pmvENTtON .. L 

TOTAL CAPACtTV 

"'" 
600,00( . -

l,OOO,OQC -
7 .ooc 24,00(} 

1,000,000 -
240,00( 1,953,900 

338,961 -aoo,ooo -
396~00C 26,100 

1,978,800 -408,000 -
236 ,osc )00,200 

6ii:~~ 57,600 
4/ 

28,000 so,oiio 
520,000 -
11,25 22,500 

8,500 -
25,200 -

300,000 -48,645 9,200 

99,878 l4,U5 
300,000 -
82,500 65,200 

293,250 702·,000 
1,275,000 H,ooo 

424,000 -
7,200 -

160,000 4/ 
31,000 27,000 

SlS,:.OO -
ll6,000 108 ,ooo 
250,000 uo,ooo 

1,530,000 -
200,000 -
505,400 -

ltooo.coo -
1,000,000 -
2,100,000 -
1,000,000 -
1,000,000 -

675,000 -
1,oso.ooo •I 

~o.ooo F.! 
2,000,000 -
1,000,000 -

Joo,oool 120,000 
l6,SOO -

s3o, ace -
l ,260.000 !./ 

780,000 -
300,000 -
4ZO~ 000 -1.ooo.ooo 4/ 
350,000 !/ 
500,000 -

2,000,000 -
50,000 !00,000 

730,000 • l 

1,000,000 -
l,:.DS,OOC . ----

)7. )37 ,J34 

~r 
' 
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POTENTIAL HYDROPOWER DEVELOPMENT 

TABLE I 

Potential Hyd£opower Development Categories 

Category 

Operational project 
with authorized 
hydropower additions 

Projects under con­
struction with 
authorized hydro­
power additions 

Projects under con­
struction or 
operational which 
require hydropower 
authorization 

Projects authorized 
with power but not 
yet under construction 
or operational 

Projects requiring 
reauthorization 
because of a change 
in capacity 

Potential projects not 
yet authorized but 
having hydropower 
capability 

Detached pumped­
storage projects 

TOTALS 

. 
Capacity 

(MW) 

2,036 

74 

8,841 

2,997 . 

546 

106,021 

130,245 

250,760 

* Average Annual 
Epergy (NWh). 

597,074 

141,000 

12,692,770 

5,249,800 

795,000 

266,632,992 

11,706,392 

297,814,958 

* Total energy potential understated. 
Energy data not available for all projects. 

September 1976 

, .. 





DEPARIMENI' OF 'IHE IN.I'ERIOR . . . 

Ra.ynond Peck - Deputy Assistant Secretary - Energy arrl Miner~s 

William R. Wilson - Office of the SE!Cret.arY - !and and Water ResourceS 

Enerson Harper - Off ice of the SE!Creta:ry - Energy and Minerals 

William Clagett - Bonneville Power Administration 

Gerald Faust - Bureau of Reclarration 

Raynond. Hannan - Bureau of Reclamation 

Interior Power Ma.rketing Agencies 

Bonneville Power Administration 

Bureau of Reclama.tion 

Southwestern Paver Administration 

Southeastern Power Administration 

Alaska Paver Administration 
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GENERAL POWE~ RESOURCE GOALS 

Generate and market power at Federal 

multipurpose projects to assist in 

recovering Federal investment and to 

optimize resource use • 

Stimulate planning, construction and 

operation of electric power facilities 

to provide an adequate and reliable 

supply of electric energy. 

Coordinate integration of Federal 

with non-Federal projects. 

3 . ~' 
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INTERIOR'S POWER CUSTOMERS 
(approximately) 

Preference (public power) 756 

Utilities (private) 56 

Federal Facilities 48 

Industries served 23 

4 •, .'1 
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INTERIOR'S ELECTRIC POWER PROGRAMS 

SUPPORT POWER FACILITIES WHEN EC6NOMICALLY FEASIBLE . . 
IN MULTIPURPOSE HYDRO PROJECTS 

MARKET ELECTRIC POWER GENERATED AT CORPS OF 

ENGINEERS AND BUREAU OF RECLAMATION DAMS 

ENCOURAGE NECESSARY RESEARCH - EHV TRANSMISSION (1,100 KV) & 
EFFICIENCY AND RELIABILITY STUDIES 

CONSTRUCT, OPERATE AND MAINTAIN FACILITIES NECESSARY 

TO MARKET POWER 

COORDINATION OF POWER PLANNING, DESIGN AND POOLING 

• '<. 

'·"' ', ' .·. : 
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·POWER MAR.T<ETING OPERATIONS 
FY 1976 

Marketed Miles Energy Percent of 
Gross capacity trans. Marketed gene:ration 

Agency revenues ~MW) lines ~Billions of KW-HRS2 in the area 
(in millions) (in thousands) 

Southeastern $ 48 2,401 8.1 3' 

Alaska 2.1 71 .09 .2 10 & 50 

Southwester.n 51 1,917 2 3.9 5 

Reclamation 27ol1. 7,70912 16 38.0 3-35 
(in.5 areas) 

Bonneville 302 13,618 13 83.6 50 

Total .$ 673.1 25,722 31 133.8 

1! Excludes sales to BPA of $8.4 million 

L2 Reclamation generation capacity of 9,659 MW less marketed to BPA of 4,030 MW plus Corps of Engineers 
generation of 2,048 MW and IBWC of 31.5 MW. Includes Navajo generation. 




