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PROBLEMS OF ELECTRICAL POWER PRODUCTION
IN THE SOUTHWEST

WEDNESDAY, NOVEMBER 10, 1971

U.S. SENATE,
COMMITTEE ON INTERIOR AND INSULAR 

AFFAIRS,Washington,D.C.

The committee met at 10 a.m., pursuant to notice, in room 3110, New
Senate Office Building, Senator Frank E. Moss, presiding.
Present: Senators Moss, Anderson, Bible, Stevens, Jordan, Hansen.

Allott, Montoya, Fannin and Hatfield.
Also present: Jerry Verkler, staff director; Daniel Dreyfus, pro-

fessional staff member; and Charles Cook, minority counsel.
Senator Moss. The committee will come to order.
The purpose of this hearing before the Senate Committee on In-

terior and Insular Affairs is to take testimony on the impact of
thermal-electric powerplant development on the desert region of the
Southwest. The hearing will be a continuation of the committee's
investigation which has included 5 days of field hearings in the South-

western States last May, and it will be for the purpose of hearing wit-

nesses representing the Federal agencies which have responsibilities

regarding the development.
This region includes parts of Colorado, New Mexico, Arizona, Utah,

and Nevada. In recent years, large-scale coal-fired powerplants have
been planned and are being constructed which will ultimately result

in an enormous energy complex.
The major plants which are usually associated with this develop-

ment are:
The Four Corners and San Juan plants in New Mexico;
The Navajo plant in Arizona;
The Kaiparowits and Huntington Canyon plants in Utah; and

The Mohave plant in Nevada.
The printed transcript of the field hearings, which is nearly 2,000

pages in length, presents a graphic description of the national interest

in the Four Corners development. Aside from the immediate consid-

eration of air pollution control, in which Federal regulation is rapidly

evolving, there are unique areas of Federal involvement with these

plants which might not exist if they were located elsewhere.
The desert regions of the Southwest include extensive Indian

reservations, elements of the national park system, and other lands

in Federal ownership. Most of the coal mining and a number of plant-

sites involve leases with Indian tribes or with the Secretary of the

Interior concerning public lands. The roads, railroads, pipelines, and

transmission lines involve similar leases and permits.

(1937)
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As a result of the extensive Federal water resource developmentof the Colorado River and the unique body of law governing the al-location of the river's water, most of the water used by the plantswill involve water supply contracts with the Secretary of the Interior.Furthermore, the Secretary is a direct financial participant in theNavajo plant under the provisions of the Colorado River Basin Proj-ect Act of 1968. One-fourth of that plant's capacity will be used aspumping power for the central Arizona project. In view of all ofthese Federal involvements, many of which come directly under theoversight jurisdiction of the Senate Interior Committee, this com-mittee wishes to compile as complete a record as possible on the devel-opment which is taking place.
The Interior Committee has important oversight responsibilitiesconcerning many of these matters. In addition, this hearing will beintegrated into the study of national fuels and energy policy whichthe committee presently has underway pursuant to Senate Resolu-tion 45.
The committee wishes to compile a complete record, therefore, as abasis for evaluating the Federal responsibility concerning the steam-plants as they affect the Indian people, the public lands, and othernational concerns. The record also will become a case history whichcan provide valuable insights into many current issues of fuels andenergy policy.
We expect the agency witnesses who are here today to assist us indefining the Federal responsibilities in the Four Corners powerplantdevelopment so that together we can insure that means are availableto carry out those responsibilities effectively.
We are pleased today to have as our first witness Under Secretaryof the Department of the Interior, Hon. W. T. Pecora, who, as muchas any man alive, I guess, knows about the problems here from thebasis of the fuels and energy problems. He has had long experience inthe Department, as head of the Geological Survey, prior to his ap-pointment as Under Secretary. So, we are pleased to have you, Secre-tary Pecora.
Before I call on you I will see if any of my colleagues have anyopening comments they would like to make.
Sentor STEVENS. I have none.
Senator JORDAN. I have none.
Senator ANDERSON. I have none.
Senator Moss. Dr. Pecora, I see you are accompanied by your staff.I would like you to have them identified at the table. We welcome

and are glad to have them. This indicates that you came with a fullteam on the field to pick up any loose balls that might roll out.

1
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STATEMENT OF W. T. PECORA, UNDER SECRETARY, DEPARTMENT
OF THE INTERIOR, ACCOMPANIED BY JACK 0. HORTON, DEPUTY
UNDER SECRETARY; FRANK E. CLARKE, DEPUTY UNDER SECRE-
TARY; JOHN W. NEUBERGER, DEPUTY ASSISTANT SECRETARY
FOR WATER AND POWER RESOURCES; LANE NORTHLAND, ASSO-
CIATE SOLICITOR AND SECRETARY'S LEGAL COUNSEL; JOHN 0.
CROW, DEPUTY COMMISSIONER, BUREAU OF INDIAN AFFAIRS;
GLEN KENDALL, WHITE HOUSE FELLOW; MAURICE N. LANGLEY,
BUREAU OF RECLAMATION

Mr. PECORA. Thank you, Mr. Chairman and gentlemen of the coni-
c mittee. You have been very kind in your statement, sir. I would be

pleased to present to the committee the battery of specialists.
Seated to my left is Deputy Frank E. Clarke, my deputy in charge

of Environmental Sciences, Research, and Engineering Department.
On my right, John Neuberger, Deputy Assistant Secretary m Water
and Power. Mr. Neuberger is the study manager for the Southwest
energy study. Mr. Clarke is head or chairman of the technical ad-
visory board to the task force which I chair. Mr. John Crow is
Deputy Commissioner of the Bureau of Indian Affairs, and on his
left Mr. Glen Kendall, who is the White House Fellow working on
this project. Mr. Lane Morthland is Associate Solicitor in this area
and legal counsel to the task force, and Mr. Maurice Langley, of the
Bureau of Reclamation. I would be remiss if I did not present to the
committee my other deputy, Mr. Jack Horton, who may participate
and he is the honcho on my task force in trying to get some coordina-
tion in the Federal area.
Mr. Chairman and mmbers of the committee, we appreciate the

opportunity to participate in this hearing to discuss this Department's
continuing responsibilities with respect to the coal-fired steam-electric
generating plants in the Southwest "Four Corners" region of the
United States. We also welcome the opportunity to respond to the
issues which you have recently addressed to the Department.
On May 7, Secretary Morton launched a comprehensive examina-

tion of the possible environmental effects of existing and proposed
electric generating plants in the Southwest region together with a
study of the full range of alternatives available to meet necessary
power requirements with minimal environmental impact.
A Federal interagency task force, under my chairmanship, was

promptly established together with a study organization capable of
producing an in-depth product within less than 1 year. This South-
west energy study is divided into 12 work groups, each of which will
investigate specific economic, social, cultural, and environmental as-
pects of power production in the Southwest. The environmental im-
pact of the powerplants and related facilities is a primary concern
of the study. The Southwest energy study will examine the environ-
mental interactions of existing and future projects. A copy of the
program and plan of study for the Southwest energy study is ap-
pended to this statement as attachment A, and I request that it be
included for the record.
Senator Moss. Without objection, all of those attachments will go

into the record at the end of your statement.
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Mr. PECORA. Thank you, sir.
It is now estimated that more than 200 professional peonle from

21 Federal agencies and seven State governments are participating
in the study. The Federal' participation includes personnel from eight
Interior Bureaus, the Environmental Protection Agency, the National
Oceanic and Atmospheric Administration, the Atomic Energy Com-
mission, the Soil Conservation Service, the Federal Power Commis-
sion, U.S. Forest Service, Rural Electrification Administration,
Economic Research Service, Agricultural Extension Service, the Na-
tional Science Foundation, Department of Transportation, Depart-
ment of Commerce, and the Office of Science and Technology, and, in
addition, we have observers from other Federal agencies. The State
governments represented are Arizona, California, Colorado, Nevada,
New Mexico, Utah, and Wyoming. In addition, the work groups are
utilizing inputs from industries, universities, and private citizens'
groups. We have had several meetings with special interest groups to
apprise them of the work and of our progress.
In your October 14 letter to the Secretary, Mr. Chairman, you

asked for our participation in today's hearing, and requested that
Interior address its testimony to questions on several major issues.
I have with me today several associates who will assist me in respond-
ing to the committee's questions.
In the administration of its responsibilities relating to the natural

resources and Indian people of the Southwest, this Department ap-
proves or executes many Federal actions. Among these principal ac-
tions are eight contracts for water service from Federal water
development projects; five mineral leases on public and Indian lands;
seven right-of-way easement permits for transmission lines, pipelines,
railroads, or highways; two plantsite leases i and 11 power intercon-
nection agreements. These do not include the several amendments to
such actions, which have been agreed to since approval.
Some of the above actions are executed directly by this Department;

others may be executed by Indian tribes when Indian lands are in-
volved, but these must also be approved by the Secretary or his desig-
nated representative. I submit for the record attachment B which
includes a chronological listing of Federal actions related to the de-
velopment of the six major Southwest powerplants and a more detailed
response to this issue.
It is our policy to include environmental protection provisions in

all our contracts. For example, specific provisions to regulate air and
water quality were inserted in several right-of-way easements and
lease documents negotiated between the Navajo tribe and owners of
units 4 and 5 at the Four Corners plant in 1966. These agreements
also were made to apply retroactively to units 1, 2, and 3. This was
3 years prior to enactment of the National Environmental Policy
Act of 1969.
The Navajo, Mohave, and San Juan powerplants and the proposed

Kaiparowits development have contracted for water from Bureau of
Reclamation facilities. These water contracts have air and water
pollution control provisions. Examples of these provisions are set out
in attachment D. Approval of a contract for water from a Bureau
of Reclamation facility to supply a portion of the water for the Hunt-
ington Canyon Powerplant is now pending in the Department. This
contract would also include air and water pollution control provisions.
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Draft environmental impact statements on the Navajo project and
the Huntington Canyon project have been prepared and submitted
to the Council on Environmental Quality. Those statements are com-
prehensive and include all aspects of each generating plant. The en-
vironmental statement for the San Juan project, which will examine
its interaction with the Four Corners project, is now being prepared.
These and other projects are included in a list of environmental im-
pact statements in attachment C, which I submit for the record.
A copy of the Department's manual (516 DM 1-3) which contains

our policy and guidelines for implementing the National Environ-
mental Policy Act of 1969, is also included in attachment C.
With regard to air and water quality regulations, the departmental

policy is to require compliance with all local, State, and Federal regu-
lations. This is reflected in the standards for public land management
which require that all land-use and program decisions must be con-
sistent with local, State, and Federal air and water quality standards.
Moreover, our field personnel are instructed to work appropriate
local, State, and Federal agencies to insure that our programs comply
with air and water standards, and that existing unacceptable situa-
tions be corrected as soon as possible. I submit for the record examples
of the Department's policy on the matter as shown in attachment D
to this statement.
Concerning the Department's policies on economic development, I

can recall for you that the Four Corners region has been designated
by Congress as a denressed area under the provisions of the Public
Works and Economic Development Act of 1965. The Four Corners
Regional Commission was established in 1969 to meet the following
goals:
"Secure early employment in the most seriously affected areas of

the region, lay the basis for more stable and higher paying industries,
raise the per capita in the lowest income groups, and raise the indus-
trial activity to utilize the wealth of regional resources."
We concur in those goals, especially since many of the residents of

that area are Indian people whose welfare is of primary concern in
this Department.
Our endorsement of economic development in this area, however,

is qualified. That qualification relates to the Denartment's full inten-
tion to preserve the quality of the environment in the area.
Regarding economic benefits to the Indians, we estimate that the

current operations of the Four Corners Plant, the Navajo Mine, the
Black Mesa Mine, the Black Mesa Pipeline, and the Mohave Plant,g plus the construction activities at the Navajo Plant and attendant
facilities, are providing about 500 jobs to Indians with an estimated
payroll of $5.3 million annually. Royalty and lease payments to In-
dians amount to approximately $1.1 million in 1970 and are projected
to be $4.5 million by 1976. These benefits, plus construction activities
at the Navajo project are estimated as providing $10 million annual
benefits to the Indians in the near future. I submit for the record
attachment E, which is a more detailed treatment of the economic
development issue.
A principal concern of this Department is the impact of electrical

power development in the Southwest on the National Park System,
tourism, and recreational values. The National Park Service facili-
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ties in the States of Utah, Colorado, Arizona, New Mexico, central
Wyoming, southern Nevada, southern California consist of 66 admin-
strative units. No major coal-fired powerplants, their attendant mines,
or transmission facilities now exist within national parks and monu-
ments of the region. I submit for the record attachment F, which in-
cludes a listing of the 20 Park Service units that lie within a radius
of 100 miles of the major coal-fired powerplants, and a more detailed
response to this issue.
The development of electric generating plants and the attendant

facilities near national parks and other recreational lands will have
certain impacts. For this reason, we are paying particular attention
to this aspect of the development of coal-fired electric generating
plants in the Southwest. Whether existing Federal, State, and local
air and water quality standards can adequately protect recreational
and aesthetic values at projected development levels is not yet known.
One of the 12 work groups of the Southwest Energy Study is devoting
itself solely to the question of present and potential impacts of coal-
fired powerplants on recreational and aesthetic values. Other work
groups are studying impacts on water, air, land, flora and fauna.
Another work group is analyzing the cultural, economic, and social

impact of electrical power development on the Indians. As you know,
the Secretary of the Interior cannot lease Indian lands held in trust
or restricted status. Indians cannot lease Indian lands without the
approval of the Secretary. The Secretary's approval authority has
been delegated to the Commissioner of Indian Affairs and redelegated
to field personnel, depending on the type of approval required. Min-
ing and surface leases may be approved only by the Commissioner
himself or by his designee, usually an area director.
The council of each tribe consists of representatives ele ''ed or ap-

pointed from the several constituencies, generally on a proportional
or district basis. The council officers are elected by the tribal member-
ship by plurality vote, serving from 1 to 4 years. Decisions of the
council and information made available to it from outside sources is
available to constituents through their representatives on the council.
I submit for the record as attachment G a more detailed response to
this issue.
With regard to the long-term effects of electrical power develop-

ment on the southwest, the Secretary recognizes the necessity to moni-
tor the activities for which he has a responsibility and which have
environmental impacts on public and Indian lands. To adequately,
minimize adverse impact, he has insisted on contract provisions re-
quiring that up-to-date technology and operating techniques be util-
ized in powerplant developments on Indian and Federal lands. This
is followed by requirements for adequate and comprehensive moni-
toring to determine the changes which occur and to have the inter-
pretive data available to intelligently meet problems having adverse
impact. In the Southwest, for example, we are continuing to collect
baseline data on prepowerplant conditions for comparison with con-
ditions occurring after operation begins. This includes both air and
water monitoring data. We recognize that more detailed monitoring
is required and we have set in motion the machinery to establish these
monitoring systems. Specifically, study groups working on the
Southwest Energy Study are proposing climate and weather moni-
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toring systems, air transport and diffusion monitoring systems, and
water monitoring systems for both surface and ground water.
To make sure all future actions related to Southwest powerplants

are coordinated and environmentally sound, I have reserved for my
approval final action on permits, rights-of-way, grants, leases, con-
tracts or memorandums of understanding under the jurisdiction of
the Department of the Interior.
Thank you very much, Mr. Chairman, for permitting me to make

this statement.
Senator Moss. Thank you, Secretary Pecora, for that statement. The

attachments have more complete information on the main facets you
have referred to in your overall statement.
(Attachments A—H referred to follow:)
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ATTACHMENT A

Hearings

before the

Committee on Interior and Insular Affairs

United States Senate

Ninety-Second Congress

November 10, 1971

PROGRAM AND PLAN OF STUDY

FOR THE

SOUTHWEST ENERGY STUDY
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PROGRAM AND PLAN FOR THE SOUTHWEST ENERGY STUDY

I. Purpose of the Study

To examine alternatives for developing resources and supplying

energy needs of the Southwest and adjacent areas within the

constraint of pertinent economic, cultural, and environmental

considerations.

IL Objectives of the Study

A. To assess electrical energy needs in the Southwest and adjoining

areas east of the Colorado Basin for the next twenty years.

B. To determine -

1) the practicability of fulfilling the energy needs of the Southwest

and adjoining areas using the Colorado River Basin coal deposits;

2) the economic needs and prospects of the Colorado Basin as

affected by the development of the coal deposits;

3) the impact on cultural, social, and esthetic factors resulting

from development of Colorado River Basin coal;

4) the overall environmental impacts of development of coal

resources.

C. To analyze alternatives for providing power to the Southwest

and adjoining areas.

0

on
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D. To study the environmental impact of long term coal and power

development within the Colorado Basin and adjoining areas.

E. To determine the environmental tolerances of the Colorado River

Basin for the impacts involved in large-scale, long term generation

of power.

Study Organization

Attachment (A) presents a schematic diagram and a description of

the organization structure of the Southwest Energy Study.

W. Time Frame of Study and Alternative Levels of Development

The time frame considered will begin with present conditions and

extend to future power projections through 1990. The study will

indicate levels of coal resources development needed to sustain

incremental power production at 6, 12, 20 and 30 thousand megawatts.

The six thousand megawatt level represents the approximate capacity

of five major plants which are either in operation or under con-

struction at the present time. The 12 thousand level represents the

approximate capacity of these five plants plus the proposed Kaiparowits

plant. The twenty thousand and thirty thousand levels are aimed

at studying locations and assessing the impacts of future power

requirements which may develop.
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V. Definition of Areas for Which Effects Will be Determined

The map (Figure A) shows the major load centers and the general

service area for the electric energy produced from the coal

resources of the Colorado Basin.

The study of effects of coal-production will be confined to the

Upper Colorado River Basin and the Black Mesa areas. Environ-

mental significance of power production will cover the entire area

shown on the map.

The study will also make a preliminary assessment of environmental

and economic aspects of the production of coal burning electrical energy

from adjacert western areas such as the Powder River Basin.

VL The Work Groups, the Lead Agencies, and Work Assignments*

A. Power Development and Economic Effects - Bureau of Reclamation

1. The work group will:

a. Estimate power needs in the designated power service area

through 1990.

b. Study the practicability of utilizing Colorado Basin coal

and water resources on or near site to produce this energy

in increments of 6, 12, 20 and 30 thousand megawatt levels

over the indicated time span. This will include:

*As a part of each work assignment each group will identify and examine all

legal problems inherit in or which may arise from the study.
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(1) Evaluation of economic effects on the power

use area for each level of production.

(2) Evaluation of economic effects on the coal-producing

area for each level of production.

c. Analyze the practicality of exporting coal from the Colorado

River Basin to major power load centers to sustain the 6, 
12,

20 and 30 thousand megawatt incremental growth patterns.

This will include:

(1) Evaluation of economic effects on the power use area
s

for each level of production.

d. Analyze alternative means of providing power to the load

centers without the use of the Colorado Basin coal resourc
es.

Alternatives to be considered include:

(1) Area hydro and nuclear development.

(2) Importation of electric energy from outside the po
wer

use area.

(3) Others.

The analyses will include in addition to applicable co
nsideration

and possible combinations of (a), (b), and (c) above,
 an evaluation

• of economic effects of reduced coal development.

63-876 0 - 72 - pt. 6 -- 2
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e. Evaluation of power transmission systems for each level

of development and each alternative plan.

B. Water Supply - Bureau of Reclamation

I. The work group will:

a. Determine water (surface and ground) available for mining

and thermal power development to meet power production

levels covered by the study.

b. Propose a water plan for each projected power production level.

c. Explore and analyze the opportunities for increasing the

efficiency of water use at each incremental level of power

development.

C. Water and Air Pollution - Environmental Protection Agency

1. The work group will:

a. Evaluate disposal methods of waste water resulting from

power production.

b. Evaluate water pollution problems related to coal mining.

c. Identify and evaluate the nature and significance of stack

gas components of emissions likely to result from projected

power production and determine their local and regional

impacts.

d. Identify and evaluate trace minerals and radioactive wastes

in stack gases.

e. Recommend emission control limits that should be

instituted with each level of development.
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D. Water Resources Monitoring - U. S. Geological Survey

I. The work group will:

a. Collect necessary data on the Colorado River, its

tributaries, and ephemeral washes in the area to

provide basic information to evaluate water quality for

each level of power projection.

b. Develop basic data to establish the effects on groundwater

quality of each level of projected power generation.

c. Recommend appropriate water quality monitoring system

for surface and groundwater.

E. Atmospheric Studies - National Oceanic and Atmospheric Administration

1. The work group will:

a. Provide estimates of atmospheric transport and dilution

to permit determination of effluent concentrations in the

study area.

b. Estimate the effects of the projected power level on the

weather and climate of the region.

c. Design an adequate monitoring program which can relate

the effects of the power complex on weather and climate.
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F. Land Use - Bureau of Land Management

1. The work group will:

a. Evaluate the impact on land resources with the projected

power development levels at 6, 12, 20, and 30 thousand

megawatts.

1-). Evaluate effects of mining and power production on other

resource development and local use possibilities.

c. Recommend reclamation techniques to minimize adverse

impacts of power development.

d. Examine opportunities for redeveloping land affected by

coal removal.

G. Cultural, Economic and Social Factors - Bureau of Indian Affairs

1. The work group will:

a. Study the historical significance of the cultural and

religious mores of the indigenous population and assess

effects of coal and power production upon them.

b. Identify and quantify the economic gains or losses to the

Indian people which may result from the projected power

development including the impacts on employment, health,

education and social customs.

H. Biota - Bureau of Sports Fish and Wildlife

1. The work group will:

a. Evaluate the effect on populations of resident and migratory

fish and wildlife of construction and operation of all power

generating facilities in the study area.

sot

•
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I. Recreation and Aesthetics - National Park Service

1. The work group for each level of projected power

development will:

a. Evaluate the effects on national parks and monuments of

coal and power production and transmission systems.

b. Evaluate the effects on historical and archaeological sites

and artifacts. .

c. Evaluate the effects on recreational use of land and water.

d. Examine the aesthetic implications of power systems and

related construction on and restoration of the areas involved.

J. Coal Resources - Geological Survey

1. The work group will:

a. Establish the location and estimate the quantity and quality

of coal resources in the Colorado Basin.

b. Evaluate the long term effects on coal resources with

projected development of 6, 12, 20 and 30 thousand

megawatt levels of power production.

K. Coal Resources (Production Methods and Techniques) - Bureau of Mines

1. The work group will:

a. Evaluate relative merits of alternative mining methods.

b. Study alternative methods for reclaiming, recycling, and

disposing of mine and powerplant wastes.
4r
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d. Consider alternative methods of coal transportation e. g.,

--railroads

--slurry pipelines

--conveyor systems

e. Delineate mine health and safety factors.

L. Alternative Use of Colorado Basin Coal Supply-- Office of Coal Research

1. The work group will:

a. Evaluate alternatives to direct combustion for utilizing

coal resources of technology for time frame 1980 and 1990.

b. Discuss the potential alternative uses of the coal for the

Nation's future needs (beyond 1990) with technology

presently being perfected.

VIL Southwest Energy Study Schedule

I. The Study Management Team will prepare a "Study Management

Team Action Plan" -- July 16.

2. The Study Manager will send a letter to each lead agency

coordinator requesting recommendation of work group leader,

participants, and outline of a proposed plan of action for the

work group and an outline of the work group's proposed

report -- July 23.



3. Each agency coordinator will present a proposed outline of its

assignment -- August 8.

4. The Study Management Team will complete review of proposed

outlines -- August 19.

5. The Study Management Team will prepare a preliminary draft

outline of the Southwest Energy Study Report based on proposals

of study groups -- September 10.

6. All work group reports (preliminary drafts) will be completed

and submitted to the Study Manager -- November 8.

7. The Study Management Team will complete review and comments

on work group reports (preliminary drafts) -- November 22.

8. All work group reports will be completed and submitted to the

Study Manager -- December 8.

9. The Southwest Energy Study Report (preliminary draft) will be

completed by the Study Management Team and submitted to the

participating agencies for review -- January 1.

10. Review of the Southwest Energy Study Report (preliminary draft)

by participating agencies completed and comment furnished to

the Study Manager -- February 1.

11. Southwest Energy Study Report submitted to Task Force -- March 1.

12. Southwest Energy Study Report submitted to Secretary as

supporting information for Task Force position paper and

recommendations.
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4

SOUTHWEST ENERGY STUDY 

ORGANIZATIONAL STRUCTURE DESCRIPTION 

I Study Organization 

Attached is a chart showing the organizational structure of

the Southwest Energy Study. The study group is composed of a

Study Manager, a study management team, agency coordinators, and

twelve work groups. . Each of the twelve work groups will be the

responsibility of a lead agency as shown on the attached chart.

The duties and responsibilities of each part of the study group

are as follows:

A. Study Manager 

Directs the study and prepares the final report of the

Southwest Energy Study.

B. Study Management Team 

1. Assists the Study Manager in the direction and coor-

dination of the study and assists in disseminating

information.

2. Prepares the program and plan for the study.

3. Assigns tasks to work groups.

4. Maintains liaison with the agency coordinators and

work groups.

5. Prepares periodic status reports to the task force.

6. Reviews the work group preliminary reports.

7. Prepares the report on the Southwest Energy Study.

o

(
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C. Agency Coordinators*

1. Serves as a first-level command to insure that work

groups are on schedule and are meeting program objec-

tives.

2. Recommends agency participants on work groups.

3. Maintains liaison between agency work group partici-

pants and study management team.

4. Coordinates work of agency and insures that no input

of any agency is overlooked.

D. Work Groups 

1. Develops a study plan to meet the objectives of the

study.

2. Implements and executes the technical study and pre-

pares a final report on its particular work assignment.

II Study Organization Concept 

This concept of organization vests in the Study Manager the

responsibility for the total effort, including the preparation of a

final report. It brings into play twelve professional work groups,

each of which is given the responsibility of preparing a thorough

professional product as its effort in the Southwest Energy Study.

Assurance that the efforts of all agencies are adequately coordin-

ated and that no input of any particular agency is overlooked is

vested with the agency study coordinators, who will be responsible

to the Study Manager for the thoroughness of the participation of

their respective agencies.

* The Study Manager will hold each lead agency responsible for pro-
gramming, intra-work group coordination, professional adequacy of
the work, and completion of the work on schedule.
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The Study Manager's five management assistants, in their over-

view, coordination, and information roles, will act as special

agents of the Team Manager. They will direct their efforts to

facilitating and assisting all study efforts at all levels, with

responsibility to the Study Manager for positive progress and effi-

cient and harmonious study operations.
'ft
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•
LIAISON WITH

ORGANIZATIONAL STRUCTURE

SOUTHWEST ENERGY STUDY

— CONGRESS

— OTHER FEDERAL AGENCIES

— STATES

—INDIAN TRIBES
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Dr. W. T. Pecora
Under Secretary

EXECUTIVE SECRETARY
Jack 0. Horton
Deputy Under Secretary

TECH. ADVISORY BOARD
Chm. Frank E. Clarke

Deputy Under Secretary

STUDY MANAGER
John W. Neuberger
Deputy Ass:stant Secretary
Water and Power Resources

STUDY MANAGEMENT TEAM

AGENCY COORDINATORS

WORK GROUPS

FEDERAL MEMBERSHIP

— DO! -- USDA

— CE0 — DOC

— EPA -- NSF

— FPC — OST

— DOT -- AEC

•

•

A

1 1

POWER
WATER

SUPPLY

WATER

AR

POLL

WATER

QUAL
MONIT

ATM

STUDY

LAND

USE
INDIANS BIOTA

RECR
ESTH

COAL

RES
MINING

ALTR
COAL

USE

1

BR BR EPA GS NOAA BLM BIA

I I
BSFW NP

1
GS BM OCR

10/19/71 DO ,

LEAD AGENCIES



1960

ATTACHMENT B

Issue 1

Hearings

before the

Committee on Interior and Insular Affairs

United States Senate

Ninety-Second Congress

November 10, 19 71

DEPARTMENTAL POLICY ON CONTRACTS

CHRONOLOGICAL LISTING OF EXISTING OR PENDING

FEDERAL CONTRACTS ON INDIAN AND PUBLIC LANDS

lk

ir
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ISSUE 1: Existing or pending Federal contracts relating to water supplies,
_power ourchases, mineral resources, or rights -of,wa_ywhether_
on Indian or public lands.

RESPONSE: This Department, in the administration of its responsibilities relat-

ing to the natural resources and Indian people of the Southwest,

approves or executes many Federal actions. Among these actions are

such things as:

1. Contracts for water service from Federal water development

projects.

2. Mineral leases

3. Transmission line, pipeline, railroad or highway right-of-

way or easements.

4. Plantsite or ash disposal area leases.

5. Power coordination or interconnection agreements.

6. Other miscellaneous licenses or permits.

Some of the above actions are executed directly by this Department,

others may be executed by Indian tribes when Indian lands are

involved but these must be approved by the Secretary or his

designated representative. Attached is a chronological

listing of the many Federal actions related to the development of the

six major Southwest powerplants.

Our forms of leases or easements in the past have always included

general provisions related to the housekeeping details of mineral

extractions or land restoration. Specific provisions to regulate

air and water quality were first inserted in several right-of-way

easements and lease documents negotiated between the Navajo Tribe
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and the owners of Units 4 and 5 at the Four Corners Powerplant in 1966.

These agreements also were made to apply retroactively to Units 1, 2

and 3. Since 1966, we have been increasingly concerned with pollution

control and environmental protection tor powerplants.

It is our policy to include environmental protection provisions in all our

contracts. This policy has been followed in all the contracts executed

since that time. The Navajo, Mohave, and San Juan Powerplants and the

proposed Kaiparowits development have contracted for water from Bureau

of Reclamation facilities. These water contracts have air and water

pollution control provisions. Approval of a contract for water from a

Bureau of Reclamation facility to supply a portion of the water for the

Huntington Canyon Powerplant is now pending in this Department. This

contract also includes air and water pollution control provisions.

All provisions in the water service contracts include specific air and

water pollution control provisions. We now rely primarily on the State,

Federal or county emission standards governing air and water pollution

for contract standards of performance.

The following types of provisions are included in our contracts for

environmental protection:

1. The Secretary reserves the right either to approve or to

review and comment on plans and designs for air and water

1$0
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•

pollution control facilities prior to their construction.

This approval is not a waiver of performance requirements

of other applicable authorities.

Z. The Secretary will periodically meet with powerplant owners

to discuss new technological developments and decide upon

the desirability of installing additional equipment or modifying

existing equipment for air pollution control.

3. A requirement for annual reports to the Secretary on

performance and efficiency of air pollution control equipment.

4. That the contract provisions are not be construed as waiving

the requirements of State, Federal, or local laws related to

the control of air and water quality.

The water service contracts, in general, provide a firm water supply in

specified annual amounts at a rate per unit of water for about 40 years.

The contracts usually provide a limited project development period after

which the full amount of water must be taken or paid for. A nominal

option charge is assessed during the development period. A permanent

right to the water does not accrue to the contracting party. Revenues

are received by the United States and credited to the water project from

which supply is obtained.
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 f
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p
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c
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p
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c
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p
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p
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p
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p
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p
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c
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p
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c
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 c
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 f
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p
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p
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 f
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p
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.
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n
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t
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.
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p
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p
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i
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c
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 D
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c
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 c
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p
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 D
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p
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p
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c
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c
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p
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d
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c
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c
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r
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c
e
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o
n
t
r
a
c
t
 f
o
r
 
c
o
n
s
t
r
u
c
t
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n
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f
 
c
o
a
l
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a
u
l
 r
a
i
l
r
o
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d
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i
t
h
 
M
o
r
r
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n
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d
s
e
n
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o
.
,
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o
.
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.
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 b
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b
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p
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c
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 C
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.
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e
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 b
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p
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e
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l
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p
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c
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 f
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a
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n
d
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o
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c
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n
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t
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c
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d
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t
e
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r
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n
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y
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n
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c
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t
 d
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t
 8
-
1
0
-
7
1

W
e
s
t
e
r
n
 
T
r
a
n
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c
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r
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n
t
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t
e
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d
r
a
f
t
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-
7
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0

N
a
v
a
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o
 
G
e
n
e
r
a
t
i
n
g
 
S
t
a
t
i
o
n
 
C
o
n
s
t
r
u
c
t
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n
 
A
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r
e
e
m
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t
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 l
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t
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t
 d
r
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f
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N
a
v
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r
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n
l,
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A
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d
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t
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2
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N
a
v
a
j
o
 
G
e
n
e
r
a
t
i
n
g
 
S
t
a
t
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O
p
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r
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t
i
n
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t
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2
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7
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t
 d
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I
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e
r
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o
n
n
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t
i
o
n
 
A
g
r
e
e
m
e
n
t
,
 F
o
u
r
 
C
o
r
n
e
r
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N
a
v
a
j
o
-
M
o
h
a
v
e
,
 l
a
t
e
s
t
 
d
r
a
f
t
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7
1
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p
p
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o
v
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l
 
o
f
 
K
O
W
 
a
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d
 
E
a
s
e
m
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r
 
N
a
v
a
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M
c
C
u
l
l
o
u
g
h
 
a
n
d
 
N
a
v
a
j
o-
P
h
o
e
n
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T
r
a
n
s
m
i
s
s
i
o
n
 
L
i
n
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s
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u
n
t
i
n
g
t
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n
 
C
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y
o
n
 
P
o
w
e
r
n
j
a
n
t
 

E
m
e
r
y 
C
o
u
n
t
y
,
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t
a
h
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n
t
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r
i
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-
w
a
y
 
f
o
r
 
C
a
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l
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r
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 b
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c
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c
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 D
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 b
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t
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S
t
a
t
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h
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 D
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s
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i
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t
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p
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R
O
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a
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e
s
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r
v
o
i
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S
i
t
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H
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E
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C
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r
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a
i
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o
w
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P
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o
j
e
c
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n
e
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P
a
g
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r
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z
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n
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n
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c
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6
-
4
0
0
-
5
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9
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i
t
h
 
R
e
s
o
u
r
c
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s
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o
m
p
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y
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s
s
o
c
i
a
t
e
d
 
S
o
u
t
h
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r
n
 
I
n
v
e
s
t
m
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n
t
 
C
o
m
p
a
n
y
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e
w
 
A
l
b
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o
n

R
e
s
o
u
r
c
e
s
 
C
o
m
p
a
n
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r
 
1
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0
0
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c
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f
e
e
t
 
o
f
 
w
a
t
e
r
 
a
n
n
u
a
l
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r
o
m
 
L
a
k
e
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o
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e
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-
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w
i
t
h
 
S
a
n
 
D
i
e
g
o
 
G
a
s
 
a
n
d
 
E
l
e
c
t
r
i
c

C
o
.
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d
 
S
o
u
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h
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r
n
 
C
a
l
i
f
o
r
n
i
a
 
E
d
i
s
o
n
 
C
o
m
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a
n
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6
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0
-
5
1
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,
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i
t
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r
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n
a
 
P
u
b
l
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c
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r
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i
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ATTACHMENT C

Issue 2

Hearings

before the

Committee on Interior and Insular Affairs

United States Senate

Ninety-Second Congress

November 10, 1971

LISTING OF ENVIRONMENTAL IMPACT STATEMENTS

DEPARTMENTAL GUIDELINES FOR IMPLEMENTING
THE NATIONAL ENVIRONMENTAL POLICY ACT

OF 19 69 (516 DM 1-3)
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ISSUE 2: Existing or Pending Environmental Impact Statements
of Federal Decisions Regarding the Power Developments

RESPONSE: The following is a comprehensive list of environmental impact
statements relating to coal-fired, steam generating plants and
related facilities in the Southwest:

Project
Lead
Agency

1. Navajo Project (Consolidated) Dept. of Interior
Page, Arizona

(includes 2-6 below)

2. Navajo Generating Station
Page, Arizona

3. Black Mesa Coal Mine
Arizona

4. Black Mesa and Lake Powell
Railroad, Page, Arizona

5. Navajo-Phoenix Transmission
System

6. Navajo-McCullough
Transmission System

7. San Juan Power Plant
(Consolidated statement)

Fruitland, New Mexico

Dept. of Interior

Dept. of Interior

Dept. of Interior

Dept. of Interior
Dept. of Agriculture
(for U. S. Forest
Service lands)

Dept. of Interior

Dept. of Interior
Dept. of Agriculture
(for San Juan-Tucson
transmission line)

8. Huntington Canyon Power Plant Dept. of Interior
Huntington, Utah

9. Jim Bridger Power Plant 1/
(Consolidated Statement)
Rock Springs, Wyoming

Dept. of Interior

Status 

Draft to CEQ
10/5/71

Draft to CEQ
2/12/71

Draft to CEQ
7/22/71

Draft to CEQ
4/20/71

Draft to CEQ
4/9/71

Draft to CEQ
6/22/71

Dr aft in Preparation

Draft to CEQ
9/30/71

Draft to CEQ
10/15/71

- -'Jim Bridger Power Plant is not considered a part of the Southwest Four Corners
area.
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Project

Lead

Agency Status

10. Hayden Generating Station - Dept. of Agriculture Draft to CEQ

Unit 2 7/3/71

Hayden, Colorado

44 11. Hayden- Wolcott -Vail Dept: of Agriculture Draft to CEQ

Transmission Lines 7/28/71

Color ado

0 The Departmental Manual (516 DM1-3) to fulfill the policy and directives
of the National Environmental Policy Act of 1969 are appended as
Attachment C.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

DEPARTMENTAL MANUAL

TRANSMITTAL SHEET

Release
Number: 1222

Date: September 17, 1970

Part: 516 DM 1-3

Subject:
ENVIRONMENTAL QUALITY

National Environmental Policy Act
of 1969

EXPLANATION OF MATERIAL TRANSMITTED: 

This release, 516 DM 1-3, is the first in a new Environmental Quality

subseries of the Departmental Manual. It assigns responsibilities

and establishes procedures for complying with the National Environmental

Policy Act of 1969 (P.L. 91-190), and provides the guidelines noted

in the Secretary's memorandum of August 31 to the Assistant Secretaries.

Departmental contact with the Council on Environmental Quality will

be through the Office of Policy Planning and Research.

Environmental statements will be prepared by bureaus and offices,

approved by Assistant Secretaries, and transmitted to the Council

on Environmental Quality by the Office of Policy Planning and

Research. The review of environmental statements prepared by other

Federal agencies will be directed by the Office of Policy Planning

and Research.

)
Assistant Secretary for Administration

FILING INSTRUCTIONS:

Remove: Insert:

None (New Part) 516 DM 1
(3 Sheets)

516 DM 2
(6 Sheets)

516 DM 3
(2 Sheets)
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Department of the Interior
DEPARTMENTAL MANUAL

Part 516 National Environmental
Environmental Quality Policy Act of 1969
Chapter 1 Preservation and Enhancement

of Environmental Quality 516. 1. 1

.1 Purpose. These instructions are to fulfill the policy and directives

of the National Environmental Policy Act of 1969 (P. L. 91-190, 83

Stat. 852, January 1, 1970), noted in the following text as the Act; and
of Executive Order No. 11514, Protection and Enhancement of Envi-

ronmental Quality (March 5, 1970).

.2 Policy. The Department shall provide leadership in protecting

and enhancing the quality of the Nation's environment and shall

initiate measures needed to direct its policies, plans and programs

so as to meet national environmental goals.

.3 Responsibilities.

A. The Assistant to the Secretary for Policy Planning and
Research:

(1) Shall maintain an overview of the Department's compliance

with the Act, E. O. 11514, and this Chapter.

(2) Shall be the Department's contact point with the Council

on Environmental Quality.

B. The Solicitor:

(1) Shall review the Department's various statutory authorities,

administrative regulations, policies and procedures, including those

relating to loans, grants, contracts, leases, licenses, or permits,

in order to identify any deficiencies or inconsistencies therein which

prohibit or limit full compliance with the purposes and provisions of

the Act. A report on this review and the corrective actions taken or

planned, including such measures to be proposed to the President as

•may be necessary to bring these authorities and policies into confor-

mance with the intent, purposes and procedures of the Act shall be

provided, after review by appropriate Assistant Secretaries and the

Assistant to the Secretary for Policy Planning and Research, to the

Secretary for transmittal to the Council on Environmental Quality by

September 1, 1970:
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Department of the Interior
DEPARTMENTAL MANUAL

Part 516 National Environmental
Environmental Quality Policy Act of 1969 
Chapter 1 Preservation and Enhancement

of Environmental Quality .516.1.3C

C. Assistant Secretaries:

(1) Shall maintain direct and continuing supervision of the
bureaus and offices under their jurisdiction in meeting the require-
ments of the Act, E. O. 11514, and this Chapter.

(2) Shall insure that, to the fullest extent possible, the policies,
regulations, and public laws of the United States administered under
their jurisdiction shall be interpreted and administered in accordance
with the policies set forth in the Act.

D. Heads of bureaus and offices:

(1) Shall monitor, evaluate, and control on a continuing basis
their bureaus' or offices' activities so as to protect and enhance the
quality of the environment. Such activities shall include those directed
to controlling pollution and enhancing the environment and those
designed to accomplish other program objectives which may affect the
quality of the environment. They shall develop programs and measures
to protect and enhance environmental quality and shall assess progress
in meeting the specific objectives of such activities. They shall
consult with appropriate Federal, State and local agencies in carrying
out their activities as they affect the quality of the environment.

(2) Shall utilize a systematic, interdisciplinary approach
which will insure the integrated use of the natural and social sciences
and the environmental design arts in planning and in decisionmaking
which may have an impact on man's environment.

(3) Shall initiate and utilize ecological information in the
planning and development of resource-oriented projects.

(4) Shall study, develop, and describe appropriate alternatives
to recommended courses of action in any proposal which involves
unresolved conflicts concerning alternative uses of available resources.

(5) Shall identify and develop methods and procedures, in
consultation with the Water Resources Council and the Council on
Environmental Quality, which will insure that presently unquantified
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Department of the Interior
DEPARTMENTAL MANUAL

Part 516 National Environmental
Environmental Quality Policy Act of 1969 
Chapter 1 Preservation and Enhancement 516.1.3D(5)

of Environmental Quality (Cont.)

environmental amenities and.values may be given appropriate
consideration in decisionrnaking along with economic and technical
considerations.

(6) Shall develop procedures to insure the fullest practicable
provision of timely public information and understanding of their
plans and programs with environmental impact in order to obtain the
views of interested parties. These procedures shall include, when-
ever appropriate, provision for public hearings, and shall provide
the public with relevant information, including information on alter-
native courses of action. Bureaus and offices shall also encourage
State and local agencies to adopt similar procedures for informing
the public concerning their activities affecting the quality of the
environment.

(7) Shall make available to other Federal agencies, States,
counties, municipalities, institutions and individuals, advice, data
and information useful in restoring, maintaining, and enhancing the
quality of the environment.

(8) Shall insure that information regarding existing or
potential environmental problems and control methods developed as
part of research, development, demonstration, test, or evaluation
activities is made available to other Federal agencies, States,
counties, municipalities, institutions, and other entities, as
appropriate.

(9) Shall recognize the worldwide and long-range character
of environmental problems and, where consistent with the foreign
policy of the United States, lend appropriate support to initiatives,
resolutions, and programs designed to maximize international
cooperation in anticipating and preventing a decline in the quality
of mankind's world environment.

(10) Shall proceed, in accordance with Chapters 2 and 3,
with actions required by Section 102(2)(C) of the Act and Section
2(f) of E. O. 11514.

(11) Shall cooperate with the Solicitor in carrying out his
responsibilities under Section 103 of the Act and Section 2(d) of
E. O. 11514.
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Department of the Interior
DEPARTMENTAL MANUAL

Part 516 National Environmental
Environmental Quality Policy Act of 1969 
chapter 3 Review of Environmental Statements

Prepared by Other Federal Agencies 516.3.1

.1 Purpose. This chapter prescribes procedures for reviewing draft
environmental statements prepared by or for other agencies of the
Federal Government under the provisions of Section 102(2)(C) of the
National Environmental Policy Act of 1969.

.2 Responsibilities. 

A. The Assistant. to the Secretary for Policy Planning and Research:

(1) Shall be the Department's contact point with other Federal
agencies for the receipt and transmittal of environmental statements;

(2) Shall designate the Assistant Secretary, bureau, office, or
task force responsible for preparing Departmental comments on environ-
mental statements prepared by other Federal agencies; and

(3) Shall make assignments and set schedules and suspense dates
for responding to other Federal agency requests for reviewing environ-
mental statements.

B. •The Legislative Counsel:

(To be prepared when OMB Circular A-19 is revised).

C. Assistant Secretaries and Heads of Bureaus and Offices:

(1) Shall prepare Departmental comments for environmental
statements assigned to them by the Assistant to the Secretary for Policy
Planning and Research; and

(2) Shall provide review comments based upon their areas of
• jurisdiction or special expertise to other offices assigned responsibili-
ties for preparing Departmental comments for environmental statements.

•

iø
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•

Department of the Interior
DEPARTMENTAL MANUAL

• • Part 516 National Environmental
Environmental Quality Policy Act of 1969 

Chapter 3 Review of Environmental Statements

Prepared by Other Federal Agencies 516.3.3

.3 Content of Department and Bureau Comments.

A. Departmental and Bureau review comments will be based

upon the commenting office's jurisdiction or special expertise in

regard to the environmental impact of the requesting agency's pro-

posed action.

B. Reviews should, not provide a synopsis or description of the

environmental statement, but should provide concise comments on the

stated or unstated environmental impacts of the proposed action or

program and, if appropriate, on alternatives to the action.

C. Except in cases of specific jurisdiction, reviews of environ-

mental statements shall not approve, disapprove, or object to non-

Interior projects or programs, but shall critically comment on the

project's or program's environmental impact and on the adequacy or

inadequacy of the environmental statement.

.4 Procedures for Legislation.

(To be prepared when OMB Circular A-19 is revised).

.5 Procedures for Other Major Federal Actions.

A. Thirty calendar days are normally available for responding to

other Federal agency requests for review. This represents about

twenty working days. Accordingly, environmental statements and re-

view comments will be hand-carried.

B. Offices responsible for preparing Departmental comments

shall be responsible for resolving intra-Departmental differences in

these comments; in cases where agreement cannot be reached the

matter will be resolved by the Office of the Secretary.

C. Existing mechanisms for review will be used wherever

possible.
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Department of the Interior
DEPARTMENTAL MANUAL

Part 516 National Environmental
Environmental Quality Policy Act of 1969 
Chapter 3 Review of Environmental Statements

prepared by Other Federal Agencies 516.3.5D

D. Review comments on environmental statements provided
by bureaus and offices directly to other Federal agencies are con-
sidered informal and are only for the purpose of providing technical
assistance to the requesting agency. Official agency comments from
the Department of the Interior as called for in Section 8 of Interim
Guidelines of the Council on Environmental Quality will be transmitted
by the Office of Policy Planning and Research.

•

9
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or'

UNITED STATES
DEPARTMENT OF THE INTERIOR

DEPARTMENTAL MANUAL

TRANSMITTAL SHEET

Release
Number: s i41

Date:. September 27, 1971

Part:
516 DM 2

Subject: ENVIRONMENTAL QUALITY

National Environmental Policy
Act of 1969

EXPLANATION OF MATERIAL TRANSMITTED:

This release revises 516 DM 2 to reflect the revised Guidelines
of the Council on Environmental Quality (April 23, 1971), the
revised procedures of the Office of Management and Budget
(Circular 72-6, September 14, 1971) in the preparation of
statements of environmental impact provided for in Section 102(2)(C)
of the National Environmental Policy Act of 1969 (P.L. 91-190).

Environmental statements will be prepared by bureaus and offices;
approved by Assistant Secretaries; and reviewed, endorsed, and
transmitted to the Council on Environmental Quality by the
Assistant Secretary - Program Policy. The release clarifies the
responsibilities of Departmental officials; the content of environ-
mental statements; the coordination, public participation, and
availability of such statements; and the procedures for preparing
and processing statements.

Assistant Secretary of the Interior

FILING INSTRUCTIONS:

Remove: Insert:

516 DM 2
(6 sheets)

516 DM 2
(10 sheets)

Appendices A (4 sheets)
B (3 sheets)
C (1 sheet)
D (1 sheet)

Replaces 9/17/70 (part of Release No. 1222) E (2 sheets)

63-876 0 -72 - pt. 6 -- 4
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Department of the Interior
DEPARTMENTAL MANUAL

Part 516 National Environmental
Environmental Quality Policy Act of 1969

Chapter 2 Statement of Environmental Impact 516.2.1

.1 Purpose. These procedures are to implement the policy and
directives of Section 102(2)(C) of the National Environmental
Policy Act of 1969 (P.L. 91-190, 83 Stat. 852, January 1, 1970),
hereafter referred to as the Act; Section 2(f) of Executive
Order No. 11514 (March 5, 1970); the Guidelines issued by the
Council on Environmental Quality (36 F.R. 7724, April 23, 1971),
[Appendix A]; Bulletin No. 72-6 of the Office of Management and
Budget (September 14, 1971), [Appendix B]; and to provide
guidance to bureaus and offices of the Department in the prepara-
tion of environmental statements for major Federal actions
significantly affecting the quality of the human environment.

.2 Policy. All activities and proposed or recommended actions
of the Department will be assessed for their environmental
impact. Environmental statements shall be submitted to the
Council on Environmental Quality on all legislation or other
major actions proposed by the Department, and favorable reports
on bills principally concerning the Department, which will have
significant impacts on the quality of the environment. All
draft and final statements shall be available to the public as
provided by the Freedom of Information Act (5 U.S.C. Section 552).

.3 Scope.

.A Actions initiated after January 1, 1970 All activities
of the Department initiated after the effective date of the Act
(January 1, 1970) which significantly affect the environment
are subject to the provisions of this chapter.

.B Actions initiated before January 1, 1970. The
provisions of this chapter apply to continuing major Federal
actions having a significant effect on the environment even
though they arise from projects or programs initiated prior
to the effective date of the Act. Where it is not practicable
to reassess the basic course of action, continuing major
actions should be shaped to minimize adverse environmental
consequences. It is also important in continuing actions that
account be taken of environmental consequences not fully
evaluated at the outset of the project or program. Ongoing or
uncompleted programs and projects which were authorized prior
to January 1, 1970, shall be reconsidered to determine whether
they constitute major Federal actions significantly affecting
the quality of the human environment. If the program or
project has significant impact, alternatives should be considered
and an environmental statement must be prepared. The program

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)

v.

4
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Department of the Interior

DEPARTMENTAL MANUAL
Part 516 National Environmental

Environmental Quality Policy Act of 1969 
516.2.3B

Chapter 2 Statement' of Environmental Impact (Cont.)

or project need not be stopped or delayed pending preparation
of the statement; except that, if such an ongoing program or
project entails individual actions which have significant
environmental impact and which are not yet authorized or not
yet funded, an environmental statement must be provided
before those actions may be carried out.

.4 Responsibilities.

.A The Assistant Secretary - Program Policy:

(1) As he may deem appropriate, shall establish or
approve task forces, composed of representatives of other
Federal, State, and local agencies; Secretarial offices;
and/or appropriate bureaus and offices to prepare environ-
mental statements in special cases;

(2) Shall designate lead bureaus within the
Department and shall consult with CEQ and other Federal
agencies in the designation of lead agencies, where
appropriate;

(3) Shall review and endorse, prior to transmitting
to CEQ, all draft and final environmental statements as to
their form and content, and conformity with this chapter, in
order to determine whether they are formulated in accordance
with and represent the full and balanced interests of the
Department;

(4) Shall review and approve all bureau and office
procedures for the preparation and utilization of environ-
mental statements.

.B The Assistant Secretaries:

(1) Shall maintain general supervision of the
ft bureaus and offices under their jurisdiction in their

compliance with this chapter and Section 102(2)(C) of the
Act;

(2) Shall review and approve all environmental
statements prepared by bureaus and offices under their
jurisdictions before they are forwarded to the Assistant
Secretary - Program Policy.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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Part 516 National Environmental
Environmental Quality Policy Act of 1969 

Chapter 2 Statement of Environmental Impact 516.2.4C

.0 The Solicitor:

(1) Shall consult with all bureaus and offices in
identifying those actions requiring environmental statements;

(2) Shall assist bureau's and offices with legalquestions which arise in the preparation of environmentalstatements.

.D The Legislative Counsel:

(1) Shall ensure that bureaus and offices prepareenvironmental statements for legislative proposals of theDepartment which have significant impact upon the environment;

(2) Shall coordinate or delegate the preparation ofenvironmental statements for favorable reports on billsprincipally concerning the Department which have significantimpact upon the environment.

.E The Director of Communications:

(1) Shall maintain a public file or index of draftand final environmental statements which have been transmittedto CEQ and shall arrange for making such statements availablefor inspection in accordance with the provisions of the
Freedom of Information Act (5 U.S.C. Section 552).

.F Heads of Bureaus and Offices:

(1) Shall identify those actions requiring environ-mental statements and shall consult with the AssistantSecretary - Program Policy for guidance and direction;

(2) Shall designate those officials responsible forpreparing such statements;

(3) Shall transmit the proposed draft and finalenvironmental statements through their Assistant Secretary tothe Assistant Secretary - Program Policy;

(4) Shall prepare formal procedures implementing thischapter and identifying the role of the environmental statementin the review and decision-making process in the bureau oroffice.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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Part 516 National Environmental
Environmental Quality Policy Act of 1969 

Chapter 2 Statement of Environmental Impact 516.2.4G

.G Officials Responsible for Preparing Environmental 
Statements 

(1) Shall obtain the information needed for the
preparation of environmental statements;

(2) Shall consult with appropriate bureaus and offices;
other Federal agencies; and other appropriate sources of
special environmental expertise not available within the
responsible official's bureau or office;

(3) Shall prepare proposed draft environmental state-
ments and ensure that they fully consider and reflect the
information obtained;

(4) Shall transmit copies of draft environmental
statements, as cleared by the Assistant Secretary - Program
Policy, to Federal agencies with jurisdiction by law or special
environmental expertise, to State and local agencies authorized
to develop or enforce environmental standards, and to private
organizations with an expressed or known interest in the
proposal;

(5) Shall give public notice in the manner herein
provided of the availability of draft environmental statements
and invite comments;

(6) Shall consult with all bureaus and offices and
other Federal agencies submitting comments, where appropriate;

(7) Shall prepare proposed final environmental state-
ments and ensure that all relevant comments are considered
therein;

(8) Shall transmit copies of final environmental
statements, as cleared by the Assistant Secretary - Program
Policy, to all bureaus and offices; other Federal, State, and
local agencies; and private organizations from whom comments
were solicited and received.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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Part 516 National Environmental
Environmental Quality Policy Act of 1969 

Chapter 2 Statement of Environmental Impact 516.2.5

.5 Determination of Major Federal Actions Requiring Environ-
mental Statements. The following criteria are to be used

in deciding whether a proposed action requires the preparation
of an environmental statement:

.A Types of Federal Actions to be considered include, but
are not limited to:

(1) Recommendations or favorable reports to the
Congress relating to legislation, including appropriations.

(2) Projects, programs. and continuing activities,
including research:

(a) Directly undertaken by Federal agencies;

(b) Supported in whole or in part through Federal
contracts, grants, subsidies, loans, or other forms of financial
assistance; or

(c) Involving a Federal lease, permit, license,
certificate, or other entitlement for use.

(3) Recommendation or adoption of policies, principles,
standards, procedures, regulations, and plans which affect the
environment.

(4) Actions relating to natural or cultural resources:

(a) Acquisition or disposal;

(b) Regulation, permission, prohibition, or other
institutional control of their use;

(c) Their operational or physical management;

(d) Construction or operation of various structures
to manage them; and

(e) Recommendations of comprehensive, program,
or project plans for their management.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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Environmental Quality Policy Act of 1969 

Chapter 2 Statement of Environmental Impact 516.2.5B

.B The statutory clause "major Federal actions significantly
affecting the quality of the human environment" is to be con-
strued with a view to the overall, cumulative impact of the
action proposed, and of further actions contemplated. Such
actions may be localized in their impact, but if the environ-
ment or its uniqueness may be significantly affected, the state-
ment is to be prepared. Any proposed action that has an
environmental impact likely to be highly controversial should be
considered to require an environmental statement.

(1) In considering what constitutes a major Federal
action, bureaus and offices should bear in mind that the effect
of many decisions about a project or complex of projects can be
individually limited but cumulatively considerable. This can
occur when one or more government entities over a period of
years put into a project individually minor but collectively
major resources, when one decision involving a limitrd amount
of money is a precedent for action in much larger cases or
represents a decision in principle about a future major course
of action, or when several government entities individually
make decisions about partial aspects of a major action. The
lead organization (agency with primary authority for committing
the Federal Government to a course of action, or bureau or
office with primary authority for committing the Department to
a course of action) should be designated to prepare an environ-
mental statement if it is reasonable to anticipate a cumulatively
significant impact on the environment from such Federal actions.

(2) In considering what constitutes significant effects
on the quality of the human environment, bureaus and offices
should refer to the principles set forth in Section 101(b) of
the Act. Significant effects include those that significantly
degrade or enhance the quality of the environment, curtail or
extend the range of beneficial uses of the environment, or
serve short-term, to the disadvantage of long-term, environ-
mental goals. Significant effects can also include actions

ft which may have both beneficial and detrimental effects even if
on balance the bureau or office believes that the effect will
be beneficial. Significant effects on the quality of the human
environment include both those that directly and indirectly
affect human beings.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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:6 Content of Environmental Statements.

.A Cover Sheet 

•Every environmental statement shall have a cover sheet
indicating the type of statement, a brief but descriptive
title, the responsible organization, the date, and the signa-
ture of the responsible official (draft) or head of the bureau
or office (final). 

•

.B Summary Sheet 

Each environmental statement shall have a one-page
summary sheet prepared in accordance with Section 6(e) and
Appendix I of the CEQ Guidelines [Appendix A]. Formats are
provided in Appendix D.

.0 Body of Statement 

The body of the statement shall contain the following
eight sections:

(1) Description of the proposal 

This section shall describe the proposed or
recommended action, its purpose, where it is to be located,
when it is proposed to take place, and its interrelationship
with other projects or proposals, and shall contain inf 'mo-
tion and technical data sufficient to permit assessment of
environmental impact by commenting agencies. Supporting
project or program documents shall be referenced and one-page
maps included as necessary.

(2) Description of the environment 

This section shall include a comprehensive
description of the existing environment without the proposal
and the probable future environment without the proposal.
The description shall focus both on the environmental details
most likely to be affected by the proposal and on the broader
regional aspects of the environment, including ecological
interrelationships. This section shall also include a
description of the present and projected level of economic
development, land use, and related cultural factors, where
appropriate.

9/27/71 (Release No. 1341)
tleplaces 9/17/70 (Release No. 1222)
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(3) The environmental impact of the proposed action 

This section shall describe the environmental
impacts of the proposed action. These impacts are defined as
direct or indirect changes in the existing environment,
whether beneficial or adverse. Wherever possible these
impacts shall be quantified. This discussion will include the
impact not only upon the natural environment but upon land
use and social well-being as well. Separate discussion shall
be provided for such potential impacts as man-caused accidents
and natural catastrophes and their probabilities and risks.
Specific mention should also be made of unknown or partially
understood impacts.

(4) Mitigating measures included in the proposed action 

A section on mitigating factors may be prepared,
where appropriate, and shall include a discussion of measures
which are proposed to be taken or which are required to be
taken to enhance, protect, or mitigate impacts upon the environ-
ment, including any associated research or monitoring.

(a) With respect to water quality aspects of
proposed actions which have been previously certified by the
appropriate State or interstate organization as being in sub-
stantial compliance with applicable water quality standards
under the provisions of the Federal Water Pollution Control
Act, as amended, discussion shall include reference to that
certification and the comments of the Environmental Protection
Agency.

(b) With respect to water and air quality aspects
of proposed actions which have been found by the Environmental
Protection Agency to meet the requirements of Section 4(a)(1)
of Executive Order 11507, Prevention, Control, and Abatement
of Air and Water Pollution at Federal Facilities, discussion
shall include reference to this finding.

(5) Any adverse effects which cannot be avoided should 
the proposal be implemented 

This section shall describe those adverse effects
which cannot be eliminated. This section shall include a dis-
cussion of the unavoidable adverse impacts described in (3) and
(4) above, the relative values placed upon those impacts, and
an analysis of who or what is affected and to what degree
affected.

9/27/71 (Release No. 1341)
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(6) The relationship between local short-term uses of
man's environment and the maintenance and enhance-
ment of long-term productivity.

This section shall discuss the local short-term
use of the environment involved in the proposed action in
relation to its cumulative and long-term impacts and give
special attention to its relationship to trends of similar
actions which would significantly affect ecological inter-
relationships or pose long-term risks to health or safety.
Short-term and long-term do not refer to any fixed time periods,
but should be viewed in terms of the various significant
ecological and geophysical consequences of the proposed action.

(7) Any irreversible and irretrievable commitments of 
resources which would be involved in the proposed 
action should it be implemented 

This section shall discuss, and quantify where
possible, any irrevocable uses of resources, including such
things as resource extraction, erosion, destruction of archaeo-
logical or historical sites, elimination of endangered species'
habitat, and significant changes in land use.

(8) Alternatives to the proposed action 

This section shall describe the environmental
impacts, both beneficial and adverse, of the various alterna-
tives considered by and available to the Department, specifically
taking into account the alternative of no action. In addition
and where appropriate there will be a brief discussion of
possible alternatives which are beyond the authority of the
Department.

.D Consultation and Coordination with Others

This part will have two sections as follows: *

(1) Consultation and coordination in the development 
of the proposal and in the preparation of the 
draft environmental statement 

This section shall describe the public participa-
tion efforts of the bureau or office concerned and the consulta-
tions with Federal, State, local, and individual interests in
the development of the proposal and the preparation of the draft
environmental statement.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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(2) Coordination in the review of the draft environ-
mental statement

This section shall indicate the procedures used in
disseminating the draft environmental statement and will list
those organizations and experts fr.= whom comments have been
requested. Upon preparation of the final environmental statement
this section shall be expanded to indicate those organizations
and experts from whom comments were received, their disposition,
and any unresolved conflicts; and to summarize any public
response.

.E Attachments

(1) Draft statements

Normally draft environmental statements shall not
have attachments; however, in some cases it shall be appropri-
ate to attach environmental assessments, evaluations, or
reports prepared by applicants or solicited from consultants
or other Federal agencies.

(2) Final statements

In addition to appropriate environmental assess-
ments, evaluations, or reports prepared by applicants or
consultants, attachments to final environmental statements
shall include all written responses from:

(a) Bureaus and offices with delegated juris-
diction or special environmental expertise;

(b) Other Federal agencies with jurisdiction by
law or special environmental expertise;

(c) State and local agencies which are authorized
to develop and enforce environmental standards;

(d) Responsible private organizations and
associations which represent the opinions of wider groups
concerning the proposed action or its environmental impact;

(e) Recognized experts.

9/27/71 (Release No. 1341)
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.7 Coordination.

In conjunction to the procedures set forth herein, existing
mechanisms for obtaining the views of Departmental bureaus and
offices and of other Federal, State, and local agencies will be
utilized to the maximum extent practicable in the preparation
and subsequent review of draft environmental statements.

.A Departmental Bureaus and Offices

(1) Because of the Department's extensive environmental
expertise many of the Department's bureaus and offices may have
inputs to the preparation of environmental statements. Accord-
ingly working-level consultations should be initiated early in
the development of the proposal and in the preparation of draft
environmental statements.

(2) Draft statements shall be circulated to all of the
Department's bureaus and offices which have delegated jurisdic-
tion or special environmental expertise. Comments received
from these bureaus and offices shall be attached to the final
environmental statement.

.B Other Federal and Federal-State Agencies

(1) Other Federal and Federal-State agencies shall be
consulted in connection with preparation of environmental
statements where those agencies have jurisdiction by law or
special environmental expertise with respect to any-environ-
mental impact involved, and comments shall be obtained from
those Federal and Federal-State agencies which are authorized
to develop and enforce environmental standards. Section 7 and
Appendix II to the CEQ Guidelines [Appendix A] shall be used
to determine those agencies from which consultations and
comments should be solicited. Draft statements shall be sent
to the appropriate offices indicated in Appendix III of the
CEQ Guidelines [Appendix A] for official agency review and
comment.

(2) The Environmental Protection Agency shall be
consulted and comments requested on matters related to air or
water quality standards, noise control, solid waste disposal,
pesticide regulation, radiation criteria and standards, or
other provisions of the authority of EPA.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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(3) A period of not less than forty-five (45) days
should be established for reply, after which it may be presumed,
unless the agency requests a specific extension of time, that
the agency consulted has no comment to make. Where time is a
critical factor, time limits of thirty (30) days may be
established. A period of forty-fiVe (45) days will always be
allowed for EPA review.

.0 State and Local Agencies 

(1) Where no public hearing has been held on the
proposed action at which the appropriate State and local
review has been invited, and where review of the proposed
action by State and local agencies authorized to develop and
enforce environmental standards is relevant, such State and
local review shall be provided for as follows:

(a) For Federal water and related land resources
plans, projects, and programs, review by State and local govern-
ments shall be through procedures set forth by the Water
Resources Council (Section IIIE of Policies, Standards, and
Procedures in the Formulation, Evaluation, and Review of Plans
for Use and Development of Water and Related Land Resources,
approved by the President on May 15, 1962, and printed as
Senate Document 97, 87th Congress; Handbook for Coordination
of Planning Studies and Reports, June 1969).

(b) For direct Federal development projects, and
for projects assisted under programs listed in Attachment D of
the Office of Management and Budget Circular No. A-95, review
by State and local governments shall be through the State and
Regional or Metropolitan Clearinghouses in accordance with the
procedures set forth under Part 1 of OMB Circular No. A-95 and
511 DM 5, Intergovernmental Relations.

(c) For actions affecting the cultural or

* historic environment, review by State and local agencies shall
be through procedures set forth by the Advisory Council on
Historic Preservation (36 F.R. 3310), and draft environmental
statements shall reflect consultations with the State Liaison
Officer for Historic Preservation and with the State
Archaeologist.

(d) For actions having an impact on Indian lands
or communities, review by State and local agencies shall also
include review by any Indian tribal governing bodies.

9/27/71 (Release No. 1341)
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(2) Where the procedures in (1) above are not
appropriate, review and comment by State and local agencies
authorized to develop and enforce environmental standards
may be obtained by distributing the draft environmental
statement to the appropriate State and Regional or Metropolitan
Clearinghouses, unless the Governor of the State involved has
designated some other point for obtaining this review.

(3) Clearinghouse procedures allow State and local
agencies thirty (30) days for initial comment with an
extension of thirty (30) days upon request.

.8 Public Participation and Availability of Statements.

.A The public will be provided timely information and
material sufficient for an understanding of plans and programs
with environmental impact in order to obtain the views of
interested parties. The public will also be provided informa-
tion on alternative courses of action.

.B Public hearings may be held to solicit the views of
interested parties. Notice of such hearings shall include
publication in the Federal Register no less than thirty (30)
days before the hearing date, and such other notice as the
bureau or office deems appropriate. If it is decided to
prepare a draft environmental statement prior to a relevant
hearing, the statement shall be made available to the public
at least fifteen (15) days, and preferably thirty (30) days,
prior to the hearing date. Procedures for discretionary
public hearings are provided in 455 DM 1.

.0 Draft and final environmental statements, including
required attachments, shall be made available for public
inspection at the following locations:

(1) The Office of Communications (for statements
considered especially newsworthy by the Director of
Communications; otherwise this office will assist the public
in locating and inspecting such statements).

(2) The Bureau or Office headquarters.

(3) Any involved Bureau regional offices.

(4) Bureau field offices, where appropriate.

(5) State and Regional or Metropolitan Clearinghouses,
where appropriate.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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(6) A local public meeting place, such as a County
courthouse or public library, in the immediate vicinity of the

• proposed action, where appropriate.

.D A complete record of any hearings, draft and final
environmental statements, and all comments received related
thereto shall be made availabl-J—Tor public inspection at the

• following locations:

(1) The Bureau or Office headquarters.

(2) The Bureau regional and/or field office with
primary involvement.

.E Whenever possible copies of draft and final environ-
mental statements, including required attachments, shall be
made available to the public at no cost. In those cases
where the cost of reproduction of such statements is sub-
stantial, the public may be charged a fee no greater than
the incremental costs of reproduction (43 CFR 2.3).

.F Notices of availability of draft and final environ-
mental statements will be made in the Federal Register at the
time of transmittal of the statement to CEQ. Formats are
provided in Appendix E.

.9 Procedures for Preparing and Processing Environmental 
Statements.

.A General Procedures

(1) Program and project recommendations and decisions
are based on various technical, economic, social and environ-
mental factors. These factors are generally incorporated
into a program justification or plan formulation document.
Environmental statements are separate documents which analyze
the salient environmental information in order to provide
decision makers with comprehensive and concise, factual
information concerning the environmental impacts of the proposed
action and related alternatives. Accordingly, environmental
statements shall not be used to recommend or justify proposed
actions.

9/27/71 (Release No. 1341)
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(2) Bureaus and offices shall identify at what stage
or stages of a series of actions the environmental statement
procedures of this directive will be applied. It may be
necessary to use these procedures both in the development of
a national program and in the review of proposed projects with-
in the national program. Care should be exercised so as not
to duplicate the review process, but when actions being con-
sidered differ significantly from those that have already been
reviewed pursuant to this chapter, an environmental statement
should be provided.

(3) When a proposed grant, leasing, or similar program
does not entail approval by other agencies of numerous, but
relatively minor, projects within the program, the views of
Federal, State, and local agencies in the legislative, and
possibly appropriation, process may have to suffice. The
principle to be applied is to obtain views of other agencies
at the earliest feasible time in the development of program
and project proposals.

(4) Statements shall normally be prepared at the
organizational level responsible for initiating or implementing
the proposed action. A bureau or office may seek information
helpful to the preparation of an environmental statement from
any appropriate source, but shall itself prepare the statement.

.B Types of Environmental Statements 

(1) Draft statement 

This document is as complete as possible and is
formally circulated to Federal, State, and local agencies and
to other interested parties for their review and comment. It
may be circulated concurrently with the bureau's or office's
review of the proposed action as long as final decisions or
recommendations are not made prior to consideration of comments
received.

(2) Final statement 

This is the completed document which incorporates
review comments and discusses unresolved issues. It is the
document which must accompany the proposed action through the
Department's final decision-making process.

9/27/71 (Release No. 1341)
Replaces 9/17/70 (Release No. 1222)
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.0 Administrative Actions

• (1) Administrative actions are defined as any proposed
action subject to Section 102(2)(C) of the Act other than
proposals for legislation to the Congress or reports on
legislation.

• (2) To the maximum extent practicable, no administra-
tive action is to be taken sooner than ninety (90) days after
a draft environmental statement has been furnished to CEQ,
circulated for comment, and publicly announced in the Federal 
Register, whichever is later.

(3) To the maximum extent practicable, no administra-
tive action is to be taken sooner than thirty (30) days after
a final environmental statement has been made available to CEQ
and the public. If the final statement is filed within the
ninety (90) day period in (2) above, the two periods may run
concurrently to the extent that they overlap.

(4) Where, in the opinion of the responsible bureau
or office, emergency circumstances, overriding considerations
of expense to the Government, or impaired program effective-
ness make it necessary to take an action with significant
environmental impact without observing the time limitations
in (2) and (3) above, the bureau or office concerned shall con-
sult with the Assistant Secretary - Program Policy, who shall
in turn consult with CEQ, about alternative arrangements.

.D Legislative Proposals and Favorable Reports on 
Legislation

(1) Environmental statements for legislative proposals
and reports shall be handled in accordance with Section 3a of
OMB Bulletin 72-6 [Appendix 13], Section 10(c) of the CEQ
Guidelines [Appendix A], and, except as modified herein,
Section .9.F of this chapter.

(2) Bureaus and offices shall be responsible for the
preparation of environmental statements for their legislative
proposals which have significant impact upon the environment,

O and shall be responsible for any necessary consultations with
appropriate Federal, State, and local agencies in the course
of preparing and reviewing such statements. State and local
agency consultations are not required unless there is a specific
impact in the jurisdiction of a State or local agency.

9/27/71 (Release No. 1341)
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(a) Information copies of approved draft or final
environmental statements shall accompany all such legislative
proposals at the time they are submitted by bureaus and offices
to the Legislative Counsel for .circulation within the Depart-
ment, and shall be circulated with such proposals.

(b) Information copies of approved draft or final
environmental statements shall accompany the Legislative
Counsel's submittals of such legislative proposals to OMB for
clearance.

(3) In referring introduced legislation to bureaus
and offices for comment, the Legislative Counsel, in consulta-
tion with the Assistant Secretary - Program Policy, shall
indicate whether an environmental statement will be required
in the event of a proposed favorable report; and, if such
statement will be required, designate the bureau or office
responsible for its preparation.

(a) The designated bureau or office shall submit
the proposed draft statement to the Legislative Counsel at the
same time that they submit comments on the introduced legisla-
tion. This proposed draft statement shall accompany the
proposed favorable report on its "two-day wait" period within
the Department.

(b) The approved draft environmental statement
shall be circulated by the designated bureau or office for
official review and comment at the same time that the
Legislative Counsel submits the Department's proposed favorable
report, accompanied by information copies of the statement,
to OMB for clearance.

(4) Final environmental statements for legislative
proposals and for favorable reports on legislation, and draft
statements where appropriate under Section 10(c) of the CEQ
Guidelines [Appendix A], shall be sent to the Congress by the
Legislative Counsel.

(5) The Legislative Counsel may permit deviation
from the procedures set forth herein when undue delay would
occur in the presentation of Departmental views to the Congress.

9/27/71 (Release No. 1341)
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.E Annual Budget Estimates 

'4111 (1) Environmental statements and summary lists for
annual budget estimates shall be handled in accordance with
Section 3b of OMB Bulletin 72-6 [Appendix B], and, except as
modified herein, Section .9.F of this chapter.

516.2.9E

(2) Draft environmental statements for projects and
programs included in annual budget estimates shall be prepared
and circulated by September 1 of the fiscal year preceding the
fiscal year under consideration.

(3) Final environmental statements for projects and
programs included in the budget shall be transmitted to the
Congress by the Assistant Secretary - Management and Budget
and to CEQ by the Assistant Secretary - Program Policy
following the President's budget transmittal to the Congress
and prior to any Congressional hearings.

.F Processing of Environmental Statements 

(1) Bureaus and offices should consult with and
solicit inputs and informal comments from appropriate bureaus
and offices; other Federal agencies; and other specific
individuals, organizations, and governmental entities with
special expertise regarding the environmental impact of the
proposed action. The bureau or office may circulate a
description of the proposed action at this stage in order
to solicit such inputs. These inputs and comments received
and sent are intended to provide technical assistance in the
preparation of a draft environmental statement and shall be
considered informal.

(2) Where appropriate, environmental information
may be required of applicants for grants, contracts, loans,
leases, licenses, or permits. This material may be circulated
for comment pursuant to (1) above as long as it is properly
identified. It shall not be circulated as a draft statement;
however, it may be circulated as an attachment to a draft
statement.

(3) Draft statements may be circulated at any level
subject to the following:

9/27/71 (Release No. 1341)
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(a) Fifteen (15) copies shall be transmitted
through the appropriate Assistant Secretary to the Assistant
Secretary - Program Policy.

(b) The Assistant Secretary - Program Policy
shall clear the statement, assign it a control number, stamp
the date on it, and transmit ten (10) copies to CEQ.

(c) A notice of availability shall accompany
the statement to the Assistant Secretary - Program Policy,
who in turn will send it to the Federal Register at the same
time that he transmits the statement to CEQ, except for
statements on legislation and budget estimates.

(d) Upon notification of the actions in (b)
and (c) above, the bureau or office shall make formal distri-
bution to reviewing entities. The circulation to other
Federal agencies will be through the offices designated in
Appendix III of the CEQ Guidelines [Appendix A].

(e) The Assistant Secretary - Program Policy
shall immediately provide one (1) copy to the Director of
Communications at the same time of the transmittal to CEQ,
except for statements on legislation and budget estimates.
The Director of Communications shall make any necessary
arrangements for additional copies with the appropriate
bureau or office.

(4) A complete and accurate log shall be kept of
all comments received on draft environmental statements and
all review comments on draft environmental statements shall
be available to the public upon request.

(5) Final environmental statements may be distributed
at any level subject to the following:

(a) Fifteen (15) copies shall be transmitted
through the appropriate Assistant Secretary to the Assistant
Secretary - Program Policy.

(b) The Assistant Secretary - Program Policy
shall endorse the statement, assign it a control number,
stamp the date on it, and transmit ten (10) copies to CEQ.

9/27/71 (Release No. 1341)
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(c) A notice of availability shall accompany the

statement to the Assistant Secretary - Program Policy, who in

turn will send it to the Federal Register at the same time

that he transmits the statement to CEQ.

(d) Upon notification of the actions in (b) and

(c) above, the bureau or office shall distribute the statement

to all bureaus, offices, agdncies, and organizations from whom

comments were received.

(e) The Assistant Secretary - Program Policy

shall immediately provide one Cl) copy to the Director of

Communications at the same time of the transmittal to CEQ.

The Director of Communications shall make any necessary
arrangements for additional copies with the appropriate

bureau or office.

.10 Implementing Instructions. This chapter is effective upon

release with the following exceptions:

.A Bureau and Office Procedures. The procedures provided

for in Section 2.4.F(4) shall be submitted no later than

thirty (30) days following the release of this chapter to

the Assistant Secretary - Program Policy for approval in

accordance with Section 2.4.A(5).

.B Content of Environmental Statements. The body of

environmental statements provided for in Section 2.6.0 shall

contain the prescribed material; however, the body of state-

ments under preparation on the date of this release will not

have to conform to the prescribed format if the draft or

final statements are forwarded by the head of the appropriate

bureau or office to the Assistant Secretary - Program Policy

within (60) days or ninety (90) days respectively, of the

date of the release of this chapter.

9/27/71 (Release No. 1341)
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ATTACHMENT D

Issue 3

Hearings

before the

Committee on Interior and Insular Affairs

United States Senate

Ninety-Second Congress

November 10, 1971

THE RELATIONSHIP OF DEPARTMENTAL POLICIES TO
THE GENERAL STATE AND FEDERAL REGULATIONS ON

AIR AND WATER QUALITY

1/ BLM Manual 1602

2/ 43 CFR 2850

3/ 43 CFR 2800 - 2810

4/ 43 CFR 2259

5/ Excerpts from Proposed Water
Service Contract, Huntington
Canyon Project

6/ Policy letter requiring inclusion
of environmental quality provi-
sions in contracts and other
agreements relating to utilization
of resources under the jurisdic-
tion of the Department of the
Interior
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.34 Environment Protection and Enhancement.

A. Description of Tasks Involved. All Bureau activities are

involved in and concerned with environment protection and enhancement,

in its largest sense. This includes:

1. The preservation and enhancement of:

a. open space

b. natural beauty

c. rare and endangered ecosystems

d. ecological harmony

2. Prevention of:

a. air pollution

b. water pollution

c. pollution by noise

d. land pollution by solid wastes

e. destruction and damage by wildfire

Open space is a quality or characteristic of our natural environment.

It allows us to see, move and appreciate the environment without un
due

distraction and limitation--either physical, visual or audible.

Natural beauty is the existing and essentially undisturbed beauty 
of our

natural environment.

Rare and endangered ecosystem remnants are those combination
s of plant

and animal life which are disappearing and which should be prese
rved

for historical and research purposes.

Ecological harmony is the balance of nature, which if observed in t
he

utilization of resources, minimizes unnecessary losses of related resou
rces.

B. Standards Prescribed.

1. All land use and program decisions must be consistent with

Federal or State air and water quality standards and pub
lic health and

safety standards affecting solid waste dis
posal and noise abatement.

BLM MANUAL Rel. 1-548
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2. Open space, natural beauty, clean air, clean water,
ecological, and ecosystem values and potentials are fully considered
in all land use and program decisions.

a. When these values can be preserved or enhanced, at no
cost, simply through careful design and execution of Bureau programs,
they are preserved or enhanced.

b. When the preservation or enhancement of these values
will result in loss of other resource values or increase in program
costs, the long range cost is compared to the long range results.Consideration is given to social as well as economic values. Great
weight is given to preservation of a wholesome environment for future
generations.

C. Application to Program Activities. Each activity
the standards set forth above. In addition, each activity
encourages:

applies

1. public awareness of environmental values,

2. litter abatement,

3. rehabilitation of impaired environments,

4. enhancement of environments by improved technology, and

5. use of adequate stipulations in all licenses, permits
and grants to prevent deterioration that may be caused by improper
use of land resources.

BLM MANUAL

Supersedes Rel.
Rel. 1-548

6/18/69
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PART 2 050-1'0'.'1,732 TRANS:I.ISSlON
1.11411:5

• Environmental Considerations -

On page 18309 of the Froznat ItronsgEr.
of December 3, 1070, there was published
a notice and text of a proposed amend-
ment to Subpart 2830 of Title 43, Code of
Federal Regulations. The putooae of the
amendment Is to require applicants for
power transmicsion line rights-or-way
across public lands to submit. an environ-
mental impact statement of the project
with the application. It also reciun es that
the authori2ted ofReer consider the en-
vironmentel impact in connection tith
such applications.
Lai:Anted persens were given 80 days

within which to submit comments, sure-
gestions, or objections to the proPosod
amendment. rour cc meow were re-
ceived. Ono comment endorsed the regu-
lations and sugeosted that the impact of

transmissioa Hoes on airspace. ten-
laity in the vicinity or eirport, be coo-
sidered. Two eonenents 01)1? :-.ad the reg-
ulations. One other comment sizzecated

. that the rceule t ions be amended Sc allow
for modificotion of the project wh.-3re
beneOcial purpo.o3s and etreets of the
Project are outweighed by an adversa
envivonmental impact.
The comments and sugeestions re-

ceived were reit en due consideration, and
the changes have been made to peovide
that: (1) Required information about
the project incltides the elf tott on air-
space. (2) "Envieenmentel Ceiteria for
Electric Tralismiesion Lines." a joint
publication of the DePartments or Agri-
culture and the Inteeior shall-be used by
the ill)gilicant in the deeiern end conAruc-
tion of the project. (3) Whenever the ap-
plication cannot be approved as pro-
poeed, the authorized officer will_ when-
ever possible, sttegest alternatives or
mcdhications which if adopted by the
applicant; would make the application
acceptable.

Tho proposed amendment. Ls hereby
adopted as set forth below. This amend-
merit shall become efiSeetive on pabiica-
tion in the F1:01.,AL RscisTroi
Section 2851.2-1(c) Is emended by add-

ing a subparagraph (G) to read as
follows:

2251.2-1
• • • •

(c) • • •
(Cl (I) A dete cteece:ol ion or tile

enviroranental impaeL o ci project
shall be included with the a; oilica non.
It shad 'provide, ants OP ot.:1, )inos, 
formation shoot abota, the finoeet cf ',11.a iicyj-
ect on Rimpace. e.r no,; a tar 00:01;
seeoie and esthetic hietorao.1
and archeological features, and wildlife,
fish, and marine lire.

(ii) The proposal tote, rlesign, and
construction of the projoot ccei-
sistent, with the "Envirot ',tee ut •tl Ceitiela
for liliectric Tre as:cos:eon
scribed jointly by lite Seen:Loy of. tee
Interior and the Seeretery of Agrieel-
ture, as well as see:: ooze; e,o,onmeeI:d
critera and guinclioe, asillDeoarimeot
shall from time to t.eie pte-erioe.
vironmentel Cut aria. ler „ieieetrite Trens-
mission Systems" is ale-To:lee from t:,e
Superintendent of -0.3tenne.;..e U.S. Gov-
ernment Pointine Oolee, Viaehinoton,
D.C. 20420.
GM If all Oilie:recodrements are met,

the application may be are'teoved if it is
determined that the beneficed pUrpo
and effects of the project bi)
weighed by an adveree ceivironmental
Impact. If the authocieed e.,̂CT deter-
mines that the application cannot be ap-
proved us proposed, he will, whenever
possible; sugercet alternative ooutes or
methods of construction, or c,Ilice mooi-
fications which if adopted by the appli-
cant would. matte the application
acceptable.'

Rosees C. B. MootroN,
Secretary of the Interior.

APRIL 5, 1971.
IT.R DOC:11-4955 Filed 4-8-75;6:46 amj
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iU r,l!'; ria 1::

PAM' 1310-7A ............. AND
LOGG:NG 1:0ADS

Miscellaneous Amendments

The purpose of this amendment is to
provide for: (I) Protection of the en-
vironment; (2) preservation of other re-
source values in a multiple-use manage-
ment program; (3) public safety; and
(4) equal employment opportunity on
rights-of-way across public lands ad-
ministered by the Bureau of Land
Management.
This amendment complies with Execu-

tive Order 11314 which direces agency
heads to identify any deficiencies or in-
consistencies in their agencies' adminis-
trative regulations which prohibit or
limit full compliance with the purposes
and provisions of the National..Environ-
mental Policy Act of 1069.
In accordance with the Department's

policy on public participation in rule
making (36 F.Re 8336) interested parties
may submit written comments, sugges-
tions, or objections with respect to the
proposed rules to the Director (210), Bu-
reau of Land Management, Washington,

2020 until October 26, 1371.
Subpart 2600 of Chapter II of Title 43

. of the Code of Federal Regulations is
amended as follows:

1. Section 2301.1-5 is revised to read
as follows:

§ =1.1-5 Terms luta conditions.

An applicant, by accepting a right-of-
way, agrees anti consents to comply with
and be bound by the following terms and
conditions:
(a) State and Federal laws. To comply

with State and Federal laws and regula-
tions applicable to the project for which
the right-of-way is approved and to the
lands which are included in the right-of-
way.
(b) Easel employment opportunity.

To comply with Executive Order 11246,
SS amended, 30 P.R. 12310 (1063), and

18953

regulations issued pursuant thereto, 41
• CI,It Ch. GO and ?art 17 ,of this _title.
Ett6h right-of-way permit issued shall
contain the equal employment opf:or-

• tunity language set forth in section 202
of E.0.11246.
(e) Public access. (1) To permit free

and unrestricted public access to arid
upor the right-of-way for ail lawful and
proper purposes except areas designated
as restricted by applicant with the con-
sent of the authorized officer in order
to protect the public safety or facilities
constructod on the right-of-way.
(2) During construction, to regulate

public access and vehicular trafile as re-
quired to facilitate operations and to
protect the public, wildlife, and liveetoek
from hazards associated with the 'mil- •
ect. For this purpose, applicant shall pro-
vido warnings, flagmen, barricades, and
other safety measures.Chapter li-5urecu o: Land ,,,anooe-, (3) To build and repair such roads,

meet, Deportment c ile Interior fences, and trails as may be destroyed
PAN 2C,C0--;:iGHTS-CF-WAY, or injured by construction work mad to

build and maintain necessary and suit-P:ZiNCIP LCS AND Pr..00EDL;:: able crossings for all roads and trails that
intersect the works constructed, inain-
tained, or operated under the right-of-
way.
(d) Pollution abatement—(1) Pesti-

cides. To comply with all rules pertain-
ing to the use of pesticide:3 on public
lands.
(2) Water 7.)o/lution. To conduct con-

struction work, operation and mainte-
nance in a manner to prevent pollution
of, or degradation of the quality of
water. Toxic material shall not be
released in any lake or water drainage.
All construction work and subsequent
use of the right-of-way mitst be con-
sistent with Federal c.nd State water
quality standards and public health rind
safety standards. 'Unless waived by the
authorized of;iccr, dikes or coilerdam,
shall be installed to separate conerC...
work areas from lakes or streams during
construction. Mobile ground equipment
shall be kept within the rilit-of-way
and out of the waters of lakes, streams
or rivers except as permitted by the
authorized officer.
(3) Air pollution. To control emissions

from equipment and installations in
accordance. with Federal and State air
quality standard.s.
(e) Erosion control. To conduct. all

conetruction, operation, and mainte-
nance activities in a manner to minimize
disturbance to vegetation, drainege
,channels, and streambanks. Construction
methods shall be designed to prevent
degradation of delicate soil conditions
in areas where such degradation would
result in detrimental erosion or subsid-
ence. The applicant shall take any other
such soil and resource conservation and
protection ineasures on the ;and covered
by the right-of-way as the authorized
officer determines ate necessary.
(f) Fire prevention. To do everything

reasonably within his power, both inde-
pendently and on request of any duly
authorized representatives of the United
States, to prevent and suppress fli•es on

FEDERAL REGISTER, VOL. 36, NO. 186—FRIDAY, SEPTEMBER 24, 1971
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the -lands to be occupied under

• ,Latizi!gtion and waste disposal. To
or dispose of all waste generated

eisastruction and operation in a
.ner ecceptable to the authorized

Ine term "waste" as used means
eard matter, including, but not
to, human waste, trash, garbage,
oil drums, petroleum products,

e and equipment.
• ,:slhelics. To provide for mainte-
e end enhancement of esthetic

in planning, construction, and
r•-mti. All permanent structures

• *;:. petaled a color or colors that
a re, with their natural setting or

appropriate. Tile authorized
mey require any reasonable

• _et: he deems necessary to protect
;ii values.

r:etiner. To enter into a contract
ei United States for the purehase

. naval of merchantable timber
:re boundaries of the rirht-of-

srior to cuttiTe operations. Such
'•ei e ruth relitOt-al will he limited to

ectually required to facilitate
.Haa ellation of the facilities. The
;tar must utilize and dispose of
eeIntive and other material cut,

ee otherwise accumulated dur-
: ; • e en..t ruc ti on and ma i n t en anee

in such manner es to mini-
' I; ei fire bastard end eine sa accord-

gut-it inseructitaia as the au-
el,leer may spe,ify.
nitilife. To tithe such measures

a-.eft to assure unrestricted passage
: ievement of wildlife including fish,

ar; eitall be peranittea within
• (A) mile of streams or

• Dia 1B•lor written authorize-
-a the State fish and game au-

saritten notice from the so-
il key wildlife areas may

-sal to construction activities during
'e cf wildfowl nesting, migration

wning.
I•alievitics and historical sites.

Leen:net, construction activities across
a 1 or suspected archaeological, pale-

. eierical, or historical sites in accord-
, wiin instructions incited by the

•lia-lzed officer; to notify the author-
: o; icier inuncOiately of any archaeo-

- paniontelorical, or historical
during ceintruction operations
sespond operations on the site

erre investigation and instruction by
tnorized oificer.
ife3terofion. To restore the land
manner approved by the authorized

To indemnify and save
•• lid harmless the United States

• L liability for injury or damage to
lauds or property arising from
sancy or use of the lands widths
-of-ivay. Where a right-of-way
ed to a government el agency

a lies nu legal power to assume a
,y with respect to property dans-
r-ai ed by it, such agency in licit
ai must agree to repair all such

..'al:f.catio, of Vi.e,C,J. TO krt.')
reoeized iiszetr,.11.2,1

auus AND REGULATIONS
address, and, in case of a corporation, of
theaddress of. its principal place of busi-
ness and of the names and addresses of
its principal officers at all times.
(0) Management reservations. That

the allowance of the right-of-way :shall
be subject to the enpress condition that
die exercise thereof will no; unduly in-
terfere with the management., adminis-
tration or dispoeal by the United States
Of the lands affected thereby, and that
he agates and consent!: to tile occupaney
and uee tie United Slates, it-. grin:Get.,
pe.nattere, or 1, of any part of the
redit-ot-wey ,,;;CLIIMA 4,1*

or the fell anti
safe utili,Ition the,cof, for
opt-Talton, incident to such management,
adententea don, or dieposal.
(p) Staesequent riutilariTai works. The

rieht-of-way herein granted shaft he
subject .to the express covenant that it
will be modified, adopted, or discontinued
if found by the Secretary to be neces-
sary, without liability or expense to tile
United States, 51) as 1101: to conflict with
the use and occupancy of the land for
any authormed wori:s which may be nere-
after constructed thereon under the au-
thority of the United States.
(q) Other terms and conditions. To

comply with any additional terms and
conditions the authorized officer deems
are in the public interest for protecting
the environment and natural resources
within the scope of the applicabie stat-
ute and regulations.

2. Section 2802.1-5 is amended by the
addition of paragraph (c) to read as
follows: ;

§2:102.1-5 Documents which 10051 ttc-
comp;my appl ication.

• •
(c) Plan. Each application must be

accompanied by a plan of development
and operation winch sets forth the
means by which In-& applicant will com-
ply with the terms and conditions re-
quired under § 2301.1-5(e) (2) and (3),
(d), (e), (g), (h), (j), (k) and W.

3. Its § 2301.1-7(a) the citation of the
Act of March 3, 1921, is corrected to
read (16 U.S.C. 737a).

4. A new § 2632.1-8 is added to read
as follows:

§ 2802.1-3 Performance Loud.

(a) (1) Prior to initiation of construc-
tion activities, die applicant for the
right-ofway may be required to file a
performance bond with the oftlee issuing
the permit. If it bond is required it shall
be conditioned upon the faithful com-
pliance by the applicant with applicable
regulations and the terms and conditions
ef the approved right-of-way. The
amount of the bond shall be based on
the estimated costs of amelioration of
damages and restoration of the lands as
determined by the authorized ofneee,
ha tile event that tile grantee violates the
terms end conditions of the grant.
(2) Where a bond is required any ap-

plicant may elect to post a surety bond,
poettil inaney order, certined cheeic,

z.'apcsit, cash or ne-

gotiable bonds of the 'U.S. Government.
The crieh deposit or the market value of
such securities shall be maintained in an
amount at least equal to the amount of a
bond as determined by the authorized
officer under paragraph (a) (I) of this
section.

-(b) The authorized officer shall lot-
just the required amount of a bond or
securitiee when t:uch action would be
consiinent with the regulations di this
section and :Ilan Pelf:anti gicis bond or ee-
ciiiittee termination of hauility.
(c) Performance bends will not be re-

quired of Federal, Stint, or other eel:-
errant, agencies. Wileee die coostruc-
don is eedially performed for such leen-
eral. State. or governmental agctIcics by
a cur v.ollo would have to post a
bond imier the terms of reragrapti (as
of this eection if he were tile aptilicant,
such aeencies shall rereire such con-
tractoe ta furnish i a bond. payable to tlie.
United States, which meet, the require-
ments of paragraph (a) of dill section.

5. A new section 2002.1-9 is added to
eeaci ea :oilows:

§ 2802.1-9 1..,1,:ic heztriog,
The authorized off,c,-,r will, wh,a he

del Cr; it to be in the pul..lie ititeecta,
hold pubiie hearings 1 ::ter appropriate
notice to consioer protection of tile en-
vironment, other uses and public values,
and public safety before acting on [lie
right-of-way application.

G. In paragraph (n) and (e) of
§ 2802.2-1 and in § 2302.2-2, the word
"inane ger", wherever . it aPPearS, is
chant;eti to read "authorieecl ofilcer".

7. Sebpart 2811 is amended by revis-
ing § 2812.9 to read as follows:

§21112.9 Almeals.

An appeal may be taken from any final
decision of the authorieed officer to the
Board of Land Appeals. Off.ce of Hear-
ings and Appeals in accordance with the
procedures contained ia Subpart E of
Part 4, Subtitle A of this title.

W. PECORA,
Under Secretary of the Interior.

SEPTEMBER 20, 1971.
IFS Doe.71-14031 Filed 1-23-71;8:47 amj
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Title 43—PURLIC LANDS:
INTERIOR

Subtitle A—Office of the Secretary
of the Interior

Circular No 22591

_PART 23-SURFACE EXPLORATION,
MINING AND RECLAMATION OF
LANDS

A new Part 23 is hereby added to Title
43 Code of Federal Regulations, to be-
come effective upon publication in the
FEDERAL REGISTER.
Sec.
23.1 Purpose.
23.2 Scope.
23.3 Definitions.
23.4 Applicatlo- for permission to conduct

exploration operations.
23.5 Technical examination of prospective

surface exploration and mining
operations.

23.6 Basis for denial of a permit, lease, or
contract.

23.7 Approval of exploration plan.
23.8 Aproval of nUning plan,
23.9 Performance bond.
23.10 Reports: Inspection.
23.11 Notice of noncompliance: Revocation.
23.12 Appeals.
23.13 Consultation.

§ 23.1 Purpose.

It is the policy of this Department to
encourage the development of the min-
eral resources under its jurisdiction
where mining is authorized. However,
the public interest requires that, with
respect to the exploration for, and the
surface mining of, such minerals. ade-
quate measures be taken to avoid. min-
imize, or correct damne to the environ-
ment—land, water, and air--and to
avoid, minimize, or correct hazards to
the public health and safety. The regu-
lations in this part prescribe procedures
to that end.

§ 23.2 Scope.

(a) Except as provided in paragraphs
(b) and (c) of this section, the regula-
tions Ill this part provide for the pro-
tection and conservation of nomnineral
resources during operations for the dis-
covery, clevelopinent, surface
and onsite processing of minerals under
permits, leases, or contracts issued pur-
suant to: The Mineral Leasing Act of
February 25, 1920, as amended (30 U.S.C.
181-2871; the Mineral Leasing Act for
Acquired Lands (30 U.S.C. 351-359) ; the
Materials Act of July 31, 1947, as
amended (30 U.S.C. 601-604/ ; and title
23, United States Code, section 317, re-
lating to appropriation for highway
purposes of lands owned by the United
States.

(b) The regulations in this part do not
cover the exploration for oil and gas or
the issuance of leases, or operations
thereunder, for oil and gas under the
mineral leasing acts, which are covered
by regulations in Subpart 3107 and Part
3120 of this title and 30 CFR Part 221;
neither do they cover minerals underly-
ing Indian tribal or allotted lands, which
are subject to regulations in Title 25
CITt, nor minerals subject to the gen-
eral mining laws (30 U.S.C. 21-54>; nor
minerals under the Materials Act which
are under the jurisdiction of the Secre-
tary of Agriculture (74 Stat. 205) ; nor
minerals underlying lands, the surface of
which is not owned by the U.S. Govern-
ment.
(c) When more than one permit or

contract is expected to be issued to dis-
pose of materials in a particular deposit
or tract of land, such as community pits
or common u.se areas, no requirement
for reclamation Ns ill be made in such per-
mits or contracts and the burden of rec-
lamation will he assumes) by the Gov-
ermnent. Where reclamation is not re-
quired because more than one permit
or contract is expected to be issued. there
shall be added o the sales price under
each permit or contract a rea.sonable
charge to defer the cost of reclamation.
In cmnputing such added charge. the au-
thorized officer shall establish the esti-
mated cost of reclamation upon com-
pletion of extractiva operations for the
deposit and the e,timated total volume
of material to be extracted. The added
charge shall be a proportionate share of
the estimated cost of reclamation in the
same ratio as the material sold tinder the
permit or contract bears to the total
estimated volume of the deposit which is
expected to be extracted.
(d) The regulations in this part shall

apply only to permits, leases, or con-
tracts issued subsequent to the date on
which the regulations become effective.
§ 23.3 Definitions.

As used in the regulations in this part:
(a) "Mineral leasing acts" means the

Mineral Leasing Act of February 25, 1920,
as amended and suPPlemented (30 U.S.E.
181-287) and the Mineral Lensing Act
for Acquired Lands (30 U.S.C. 351-359):

Publis7led in 34 F.R. 852, January 18, 1969 - Effective upon publication.

Circular Distribution List
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(b) "Materials Act" means the Act of
July 31, 191'1, as amended (30 17.8.C.
601-604);
(e) "Alining supervisor" means the

Regional Mining Supervisor, or his au-
thorized representative, of the Geological
Survey authorized as provided in 30
CFR 211.3 and 231.2 to sup,rvise opera-
tions on the land covered by a permit or
lease;
(d) 'District manager" means the

manager of the district office or other
authorized officer of the Bureau of Land
Management having administrative ju-
risdiction of and responsibility for the
land covered by a permit, lease, contract,
application, or offer;
(e) "Overburden" means all the earth

and other matenais whin lie above a
natural deposit of minerals and such
earth and other materials after removal
from their natural state in the process of
mining;
(f) "Area of land to be affected" or

"area of land affected" means the area
of land from which overburden is to be or
has been removed and upon which the
overburden or waste is to be or has been
deposited, and includes all lands affected
by the construction of new roads or the
improvement or use of existing roads to
gain access to an operation and for
haulage:
(g) "Operation" means an of the

premises, facilities, roads, and equipment
used in the proceas of determining the
location, composition or (Italiii y of a tnin-
eral deposit, or in developing, extract-
ing,- or °nate processing of a mineral
deposit inn designated area;
(h) "Method of operation" means the

method or manner by vanish a cut or
open pit is made, the overburden la
placed or handled, water is controlled or
affected and other acts Parformeu the
operator in the process of exploring or
uncovering and remcgring or onalte proc-
essing of it mineral depoaii;

(i) "Holder" or "operator" means the
permittee, lemee, or contractor desig-
nated in a permit, lease, or contract;
(j) "Reclamation" means measures

undertaken to bring about the neces-
sary reconditioning or restoration of
land or water that has been affected by
exploration or mineral developmant,
mining or onsite processing operations,
and waste disposal, in ways which will
prevent or control onsite and calsite
damage to the environment.

§ 23.4 Application for permission to
conduct £5 ploration operations.

No person shall, in any manner or by
ally means which will cause the stulace
of lands to be disturbed, explore, test, or
prospect for minerals (other than oil and
gas) subject to disposition under tile
mineral leasing acts or the 1.1aterials Act
without first filing an application for,
and obtaining., a permit, lease or con-
tract which authorizes such exploring,
testing, or prospecting.

§ 23.5 Technical examination of pro
spell ive stirface exploration and 
ing operati tttt s.

(a) (1) In connection with an applica-
tion for a pet mit. or lease mid, tile min-
eral leasing acts or en application for a
permit or an offer to make a contract

under the Materials Act, the district
manager shall make, or cause to be made,
a technical examination of the prospec-
tive effects of the proposed exploration
or surface mining operations upon the
environment. The technical examina-
tion shall take into consideration the
need for the preservation and protection
of other resources, including recreation-
al, scenic, historic, and ecological values;
the control of erosion, flooding, and pol-
lution of water; the isolation of toxic
materials; the prevention of air pollu-
tion; the reclamation by revegetation,
replacement of soil, or by other means,
of lands affected by the exploration or
mining operations; the prevention of
slides; the protect-ion of fish and wild-
life and their habitat; and the preven-
tion of hazards to public health and
safety.
(2) A technical examination of an

area should be made with the recognition
that actual potential mining sites and
mining operations vary widely with re-
spect to topography, climate. surround-
ing land uses, proximity to densely used
areas, and other environmental in-
fluences and that mining and reclama-
tion requirements should provide suffi-
cient flexibility to permit adjustment to
local conditions.
(b) Based upon the technical exami-

nation, the district manager shall for-
mulate the general requirements which
the applicant must meet for the protec-
tion of nomnineral resources during the
conduct of exploration or mining opera-
tions and for the reclamation of-lands or
waters affected by exploration or mining
operations. The general requirements
shall be made known in writing to the
applicant before the issuance of a per-
mit or lease or the making of a contract,
and upon acceptance thereof by the ap-
plictutt, shall be Incorporated in the per-
mit, lease, or contract. If an application
or offer Is made under the Mineral Leas-
ing Act for Acquired Lands and if the
lands are tinder the jurisdiction of an
agency other than trio. Department of the
Interior, the requirements must incor-
porate provisions prescribed by that
agency. If the application or offer is made
under the Mineral Leasing Act of Febru-
ary 25, Me, or the "-terials Act, and if
the ;ands are realer the jurisdiction of
an aiiiency other than the Department of
the Interior. the di,trict manager shall
consult representatives of the agency ad-
ministering the :and and obtain their
recommendat ions for provisions to be in-
corporated in Lac general requirements.
If the district manager does not concur
in the recommenciations, the issues shall
be referred for resolution to the Under
Secretary of the Department of the In-
terior and the comparable officer of the
agency submitta.o; tile recommendations.
In the case of disagreement on the is-
sues which are so referred, the Secretary
of the Interior shall make 11 determina-
tion on the recommendations which shall
be final and bir.clinc.r.
(c) In eaeli ccr.mcccc in which an ap-

plication or offer is made under the mM-
eral leasing acts, the mining supervisor
shall participate in tile technical exami-
nation and in lac formulation of the gen-
eral requirements. If the lands covered
by an application or offer are under the
jurisdiction of a bureau of the Depart-
ment of the Interior other than the I3u-
reau of Land Management, the district
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manager shall consult representatives of
the bureau administering the land. If the
lands covered by the application or offer
are under the jurisdiction of an agency
other than the Department of the In-
terior and that agency makes a technical
examination of the type provided for in
paragraph (a) of this section, district
managers and mining supervisors are
authorized to participate in that
examination.
(d) Whenever it Is determined that

any Part of the area described in an ap-
plication or offer for a permit, lease, or
contract is such that previous experience
under similar conditions has shown that
operations cannot feasibly be conducted
by any known methods or measures to
avoid—
(1) Rock or landslides which would be

a hazard to human lives or endanger or
destroy private or public property; or
(2) Substantial deposition of sedi-

ment and silt into streams, lakes, reser-
voirs; or

1
(3) A lowering of water quality below

standards established by the apProPriate
State water pollution control agency, or
by the Secretary of the listener; or
(4) A lowering of the quality of waters

whose quality exceeds that required by
the established standards—unless and
until it has been aifirmatively demon-
strated to the State water pollution con-
trol agency and to the Department of the
Interior that such lowering of quality is
necessary to economic and social devel-
opment and will not preclude any as-
signed uses made of such waters; or
(5) The destruction of key wildlife

habitat or important scenic, historical,
or other natural or cultural features;
the district manager may prohibit or
otherwise restrict operations on such
part of an area.
(e) If, on the basis of a technical

I examination, the district manager de-
termines that there is a likelihood that
there will be a lowering of water quality

, as described in paragraphs (d) (3) and
. i (4) of this section caused by the opera-

tion, no lease or permit shall be issued
or contract made until after consultation
with the Federal Water Pollution Con-
trol Administration and a finding by the
Administration that the proposed op-
eration would not be in violation of the
Federal Water Pollution Control Act, as
amended (33 U.S.C. see. 466 et seq.) or
of Executive Order No. 11238 (31 F.R.
9261). Where a permit or lease is in-
volved the district manager's determina-
tion shall be made in consultation with
the mining supervisor.
(f) Each notice of a proposed appro-

priation of a materials site filed by the
Department of Transpmtation under 23
U.S.C. 317 shall be transmitted to the
proper district inanager. The district
manager shall cause a technical exam-
ination to be made as provided In para-
graph (a) of this section and shall for-
mulate the requirements which the State
highway department or its nominee must
meet. If the land covered by the pro-
posed appropriation is under the juris-
diction of a bureau of the Department
other than the Bureau of Land 'Manage-
ment, the district manager shall consult
representatives of the bureau adminis-
tering the land. If the district manager
determines, or, in an instance in which

the land is administered by another bu-
reau, a representative of that bureau
determines that the proposed appropria-
tion Is contrary to the public interest oi-
ls inconsistent with the purposes for
which such land or materials are re-
served, the district manager shall
promptly submit the matter to the
Secretary of the Interior for his decision.
In other instances, the district manager
shall notify the Department of Trans-
portation of .the requirements and con-
ditions which the State highway depart-
ment or its nominee must meet.

§ 23.6 Basis for denial of a permit, lease,
or contract.

An application or offer for a permit.
'lease, or contract to conduct exploratory
or extractive operations may be denied
any applicant or offeror who has for-
feited a required bond because of failure
to comply with an exploration or mining
plan. However, a perniit, lease, or con-
tract may not be denied an applicant or
offeror because of the forfeiture of a
bond if the lands disturbed under his
previous permit, lease, or contract have
subsequently been reclaimed without
cost to the Federal Government.

§ 23.7 Approval of exploration 01111.

(a) Before commencing any surface
disturbing operations to explore, test, or
prospect for minerals covered by the
mineral leasing acts the operator shall
file with the 121111ing supervisor a plan
for the proposed exploration operations.
The mining supervisor shall consult
with tho district manager with respect
to the surface protection and reclama-
tion aspects before approving said plan.
(b) Lefore commencing any surface

disturbing operations to explore, test, or
prospect for materials covered by the
MaterMls Act the operator shall file with
the district manager a plan for the pro-
posed exploration operations.
(c) Depending upon the SIM and na-

ture of the operation and the require-
ments established pursuant to § 23.5 the
mining supervisor or the district man-
ager may require that the exploration
plan submitted by the operator include
any or all of the following:
(1) A description of the area within

which exploration is to be conducted;
(2) Two copies of a suitable map or

aerial photograph showing topographic,
cultural and drainage features:
(3) A statement of proposed explo-

ration methods, i.e. drilling, trenching,
etc., and the location of primary sup-
port roads and facilities:
(4) A description of measures to be

taken to prevent or control fire, soil
erosion, pollution of surface and ground
water, damage to fish and wildlife or
other natural resources, and hazards to
public health and safety both during
and upon abandonment of exploration
activities.
(d) The mining supervisor or the dis-

trict manager shall promptly review the
exploration plan submitted to him by
the operator and shall indicate to the
operator any changes, additions, or
amendments necessary to meet the re-
quirements formulated pursuant to

.#



2011

fib

floo

I 23.5, the provisions of the regulations
in this part, and the terms of the permit.

(e) The operator shall comply with
the provisions of an approved explora-
tion plan. The mining supervisor and the
district manager may, with respect to
such a plan, exercise the authority pro-
vided by paragraphs (f) and (g) of
23.8 respecting a mining plan.

§ 23.8 Approval of mining plan.

(a) (1) Before surface mining opera-
tions may commence under any permit
or lease issued under the mineral leas-
ing acts the operator must file a mining
plan with the mining supervisor and ob-
tain his approval of the plan. Para-
graphs (b) through (g) of this section
confer authority upon mining supervi-
sors with respect to mining plans per-
taining to permits or leases issued un-
der the mineral leasing acts. The raining
supervisor shall consult with the district
manager with respect to the surface pro-
tection and reclamation aspects before
approving said plan.
(2) Before surface mining operations

may commence under any permit issued
or contract made under the Materials
Act, the operator must file a ruining plan
with the district manager and obtain
his approval of the plan. Paragraphs (b)
through (g) of this section confer au-
thority upon district managers with re-

spect to mining plans pertaining to

permits issued or contracts made under
the Materials Act.
(b) Depending on the size and nature

of the operation and the requirements
established pursuant to § 23.5, the min-
ing supervisor or the district manager
may require that the mining plan sub-
mitted by the operator include any or
all of the following:
(1) A description of the location and

area to be affected by the operations;
(2) Two copies of a suitable map, or

aerial photograph showing the topog-
raphy, the area covered by the permit,
lease, or contract, the name and location
of major topographic and cultural fea-
tures, and the drainage plan away from
the area to be affected;
(3) A statement of proposed methods

of operating, including a description a
proposed roads or vehicular trails; the
size and location of structures and fa-
cilities to be built;
(4) An estimate of the quantity of

water to be used and pollutants that are
expected to enter any receiving waters;
(5) A design for the necessary im-

poundment, treatment or control of all
runoff water and drainage from work-
ings so as to reduce soil erosion and
sedimentation and to prevent the pollu-
tion of receiving waters;
(6) A description of measures to be

taken to prevent or control fire, soil ero-
sion, pollution of surface and ground
water, damage to fish and wildlife, and
hazards to public health and safety: and
(7) A statement of the proposed man-

ner and time of performance of work to
reclaim areas disturbed by the holder's
operation.

(c) In those instances in which the
permit, lease, or contract requires the
revegetation of an area of land to be
affected the mining plan shall show:
(1) Proposed methods of preparation

and fertilizing Use soil prior to
replanting;
(2) Types and mixtures of shrubs,

trees, or tree seedlings, grasses or legumes
to be planted; and
(3) Types and methods of planting,

including the amount of grasses or
legumes per acre, or the number and
spacing of trees, or tree seedlings, or
combinations of grasses and trees.
(d) In those instances in which the

permit, lease, or contract requires re-
grading and backfilling, the mining plan
shall show the proposed methods and
the timing of grading and backfilling of
areas to be affected by the operation.
(e) The mining supervisor or the dis-

trict manager shall review the mining
plan submitted to 11:m by the operator
and shall promptly indicate to the opera-
tor any changes, additions, or amend-
ments necessary to meet the require-
ments formulated pursuant to § 23.5, the
provisions of the regulations in this part
and the terms of the permit, lease, or
contract. The operator shall comply with
the provisions of an approved mining
plan.
(f) A mining plan may be changed by

mutual consent of the mining supervisor
or the district manager and the operator
at any time to adjust to changed condi-
tions or to correct any oversight. To
obtain approval of a change or supple-
mental plan the operator shall submit a
written statement of the proposed
changes or supplement and the justifica-
tion for the changes proposed. The
mining supervisor or the district massager
shall promptly notify the operator that
he consents to the proposed changes or
supplement or, in the event he does not
consent, he shall specify the modifica-
tions thereto under which the proposed
changes or supplement would be accept-
able. After mutual acceptance of a
change of a plan the operator shall not
depart therefrom without further
approval.
(g) If circumstances warrant, or if

development of a mining plan for the
entire operation is dependent upon un-
known factors which cannot or will not
be determined except during the progress
of the operations, a partial plan may be
approved and supplemented from time
to tune. The operator shall not, how-
ever, perform any operation except
under ass approved Plan.

§ 23.9 Performance bond.

(a) (1) Upon approval of an explora-
tion plan or mining plan, the operator
shall be required to file a suitable per-
formance bond of not less than $2,000
with satisfactory surety, payable to the
Secretary of the Interior, and the bond
shall be conditioned upon the faithful
compliance with applicable regulations,
the terms and conditions of the permit,
lease, or contract, and the exploration
or mining plan as approved, amended
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or supplemented. The bond shall be in
an amotmt sufficient to satisfy the recta-
motion requirements of an approved ex-
ploration or mining plan, or an r.pproved
partial or supplemental plan. In deter-
mining the amount of the bond consid-
eration shall be given to the character
and nature of the reclamation require-
ments and the estimated costs of
reclamation in the event that the opera-
ter forfeits his performance bond.
(2) In lieu of a performance bond an

operator may elect to deposit Cash or
negotiable bonds of the U.S, Govern-
ment. The cash deposit or the roaritet
vahre of such securities shall be equal at
least to the required sum of die bond.

(b). A bond may be a nationwide or
statewide bond which the operator has
filed with the Department trifler the
provisions of the applicable leasing regu-
lations in Subchapter C of Chapter II of
this title, if the terms and conditions
thereof are suflicient to comply with the
regulations in this part.
(c) The district manager shall set the

amount of a bond and take the neces-
sary action for an increase or ror corn-
Plete or partial release of A bond. Re
shall take action with respect to bonds
for leased or permits only after consul-
tation with the mining supervisor.

0 23.10 Reports: Inspection.

(a) (1) The holder of a permit or
lease under the mineral lea sing acts shall
file the reports required by this section
with the mining supervisor. The holder
of a permit or a party to a contract
wider the tfatertals Act shall file such
reports with tol- district manager.

(2) The pr visions of this section con-
fer author)) and impose duties upon
mining sup visors with respect to per-
mits or lea, icsaed under the mineral
leasing acts and upon district managers
with respect to permits issued or con-
tracts made under the Materials Act.
(b) Operation:: report: v-ithin 30

days after the ens.. el rad-. ,alr ndar year,
or if operations cease before the end of a
calendar year, within 3i; days after the
cessation of operations, the operator shia.1
submit an operations report containing
the following information:
(1) An identification of the permit,

lease, or contract. and the location of ths
operation;
(2) A description of the operations

performed storing the period of time for
which the report is filed;
(3) An identification of the area of

land affected by the operations and a
description of the manner In which the
land has been affected;
(4) A statement as to the number of

acres disturbed by the operations and
the number of acres which were re-
claimed during the period of time;
(5) A description of the method

utilieed for reekunation and the results
thereof;
(6) A statement and description of

reclamation work remaining to be done:
(c) Grading and beet:filling report:

Upon completion of such grading and
backfliling as may be required by an ap-
proved exploration or ntining plan, the
operator shall make a report thereon and
request inspection for approval. When-
ever it is determined by such inspection

that backfilling and grading has been
carried out in accordance with the estab-
lished requirements and approved ex-
ploration or mining plan, the district
manager shall issue a release of an ap-
propriate amount of the performance
bond for the area graded and backtilled.
Appropriate amounts of the bond shall be
retained to assure that satisfactory
Planting, if required, is carried out.
(d) Planting report: (1) Whenever

planting is required by an approved ex-
ploration or mining plan, the operator
shall file a report with the mining super-
visor or district manager whenever such
planting is completed. The report shall—
(i) Identify the permit, lease, or

contract;
(ii) Show the type of planting or seed-

ing, including mixtures and amounts:
(ill) Show the date of planting or

seeding:
(iv) Identify or describe the areas of

the lands which have been planted;
(v) Contain such other information as

may be relevant.
(2) The mining supervisor or district

manager. as soon as posaible after the
completion of the first full growing sea-
son, shall matte an inspectIon and evalu-
ation of the vegetative cover and planting
to determine if a satisfactory growth has
been established.
(3) If It is determined that a satis-

factory vegetative cover has been estab-
lished and is likely to continue to grow,
any remaining portion of the perform-
ance bond may be released if all require-
ments have been met by the operator.

le) Report of cessation or abandon-
ment of operations: (1) Not less than
30 days prior to cessation or abandon-
ment of operations, the operator shall
report his intention to cease or abandon
operations, together with a statement of
the exact number of acres of land af-
fected by his operations, the extent of
reclamation acarimplistied and other rel-
evant Information.
(2) (i) Cr17,11 receipt of such report the

mining supervisor or the district mana-
ger st all imike an inspection to deter-
mine whethsr operations have been car-
ried out and eimiplcted in accordance
with the approved exploration or mining
plan.

(ii) Whenever the lands in a permit,
tense or contract. Imes: under the min-
eral le:salmi acts or the Materials Act
are ender the jmisdiction of a bureau
of the Department ef the Interior other
than the Bureau of Land Management
the mining stifles-visor or the district
manacer, as a)lpropriate, shall obtain
the coneurrence of thy authorised officer
of such bureau that the operation has
been corned out and completed in ac-
cordance with the approved exploration
or mining plan wit!, respect to the sur-
face protection and reelemation aspects
of such plan. 'oefors releasing the per-
formance bond.

(iii) Whenever the lands in a permit,
lease or contract issued under the Min-
eral Leasing Act of 1920 or the Materials
Act are under the jurisdiction of an
agency other than the.Department of the
Interior, the mining supervisor or the
district manager, as appropriate, shall
consult representatives of the agency ad-
ministering the lands and obtain their
recommendations en to whether the op-
eration has been carried out and com-
pleted in accordance with the approved
exploration or mining plan,with respect

dot
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to the surface protection and reclama-
tion aspects of such plan, before releas-
ing the performance bond. If the mining
supervisor or district manager, as appro-
priate, do not doneur in the recommen-
dations of the agency regarding compli-
ance with the surface protection and
rechunation aspects of the approved
exploration or mining plan, the issues
shall be referred for resolution to the
Under Secretary of the Department of
the Interior and the comparable °Meer
of the agency submitting the recom-
mendatiovs. In the case of disagreement
on issues which are so referred, the Sec-
retary of the Interior shall make a de-
termination which shall be final and
binding. In cases in which the recom-
mendations arc not concurred in by the
mining supervisor or district manager,
the performance bond shall not be re-
leased until resolution of the issues or
until a final determination by the Sec-
ret aey of the Interior.

fiv) Whenever he hinds in a permit
or lease issued ender the Mineral Leasing
Act for Acquired Lands are under the
jurisdiction of an agency other than the
Department of the Interior, the mining
supervisor or the district manager, as
appropriate, shall obtain the concur-
rence of the authorized officer of such
agency that the operation has been car-
ried out and completed in accordance
with the approved exploration or mining
plan with respect to the surface protec-
tion and reclamation aspects of such
plan before releasing the performance
bond.

§ 23.11 Notice of noncompliance: Rev-
ocation.

(a) The provisions of this seetion con-
fer authority and impose duties upon
mining supervisors with respect to per-
mits or leases issued under the mineral
'leasing acts and upon distziet managers
with respect to permits issued or con-
tracts made under the Materials Act.
The mining supervisor shall consult with
the district manager before taking any
action tinder this section.
(b) The mining supervisor or district

manager shall have the right to enter
upon the lands under a permit, lease.
or contract, at any reasonable time, for
the purpose of inspection or investiga-
tion to deterinine whether the terms and
conditions of the permit. lease, or con-
tract. and the requirements of the ex-
ploration or mining plan have been com-
plied with.
(e) if the mining supervisor or the

district manager determines that an
operator has failed to comply with the
terms and conditions of a permit, lease,
or contract, or v.ith the requirements of
an exploration or mining plan, or with
the provisions of applicable regulations
under this part the supervisor or man-
ager • shall serve a notice of noncompli-
ance upon the operator by delivery in
person to him or his agent or by certified
or 'registered mall addressed to the op-
erator at his last known address.

td) A notice of noncompliance shall
specify in what respects the operator has
failed to comply with the terms and con-
ditions of it permit, lease, or contract,
or the requirements of an exploration or
mining plan, or the provisions of appli-
cable regulations, and shall specify the
action which must be taken to correct
the noncompliance and the time limits
within which such action must be taken.
(e) Failure of the operator to Lake

action in accordance with the notice of
noncompliance shall be grounds for sus-
pension by the mining supervisor or the
district manager of operations or for the
initiation of action for the cancellation
of the permit lease, or contract and for
forfeiture of the performance bonci re-
quired under § 23.9.

§ 23.12 Appeals.

(a) A person adversely affected by a
decision or order of a district manager
or of a mining supervisor made pursuant
to the provisions of this part shall have
a right of appeal to the Director of the
Bureau of Land Management whenever
the decision appealed from was rendered
by a district manager, or to the Director
of the Geological Survey if the decision
or order appealed front was rendered by
a mining supervisor, and the further
tight to appeal to the Secretary of the
Interior from an adverse decision of
either Director unless such decison was
approved by the Secretary prior to

promulgation.

kb) Appeals to Director, Bureau of
Land Management, or to Director, Geo-
logical Survey, and appeals to the Sec-
retary shall be made pursuant to proced-
ures and requirements of Parts 1840 and
1850 of this title, except that for the
purposes of an appeal taken from a deci-
sion or order of a mining supervisor made
pursuant to this part:
(1) The term "Director" wherever it

occurs in Part 1850 or 1850 of this title
shall mean the Director of the Geologi-
cal Survey.
(2) The term "Field Commissioner"

shall Include a person designated by the
Director of the Geological Survey to hold
a hearing.
(3) Whenever the provisions of Parts

1840 and 1850 of this title require that a
document be filed in the Office of the
Director, such documents shall be filed
in the Office of the Director, Geological
Survey (Address: Director, Geological
Survey, Washington, D.C. 202401.

63-876 0 - 72 - p1.6 -- 6
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(6 In any case involving a permit,
lease or contract for lands under the
Jurisdiction of an agency other than the
Department of the Interior, or a bureau
of the Department of the Interior other
than the Bureau of Land Management,
the officer rendering a decision or order
shall, in the event of an appeal from
such decision or, , order, designate the
authorized officer of such agency as an
adverse party oil whom a copy of a no-
tice of appeal and any statement of rea-
sons, written arguments or briefs must
be served.
(d) Hearings to present evidence on

an issue of fact before a Field Commis-
sioner designated by the appropriate
Director shall be conducted pursuant to
the requirements and proceduies set
forth in Part 1850 of this title.

§ 23.13 Consultation. •

Whenever the lands included in a per-
mit, lease, or contract are under the
Jurisdiction of an agency other than the
Department of the Interior or under the
Jurisdiction of a bureau of the Depart-
ment of the Interior other than the Bu-
reau of Land Management, the mining
supervisor or the district manager, as
appropriate, shall consult the authorized
officer of such agency before taking any
final action under §§ 23.7, 23.8, 23.10 (c)
and (d) (2) and (3), and 23.11(c).

DAVID S. BLACK,
Under Secretary of the Interior.

JANUARY 15, 1969.

Wit.. Doe. 69-747; Filed, Jan. 17, 1969;
8:51 a.m.)

er
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Excerpts from proposed water service contract related to water

pollution and air pollution control setting forth Departmental

policy are as follows:

(COPY)

PROPOSED CONTRACT AMONG THE EMERY WATER CONSERVANCY DISTRICT,

THE UNITED STATES OF AMERICA,

AND THE UTAH POWER & LIGHT COMPANY

FOR THE SALE OF THE USE OF WATER

EMERY COUNTY PROJECT

THIS CONTRACT, made this day of ,l9

among the EMERY WATER CONSERVANCY DISTRICT, organized under the laws

of the State of Utah, with its principal place of business at Castle

Dale, Utah, herein styled the District, THE UNITED STATES OF AMERICA,

acting pursuant to the Act of June 17, 1902 (32 Stat. 388) and acts

amendatory thereof and supplementary thereto, herein styled the United

States, and the UTAH POWER & LIGHT COMPANY, a corporation authorized

to do business in the State of Utah, with its principal office in

Salt Lake City, Utah, herein styled the Company:

•

.84
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WATER POLLUTION CONTROL

18. (a) In the operation of the Huntington Canyon thermal-

electric generation plant the Company shall comply fully with all

applicable Federal, State, and local laws, orders and regulations,

all as administered by appropriate authorities, concerning the

pollution of streams, reservoirs, ground water, or water courses with

respect to thermal pollution or the discharge of refuse, garbage,

sewage effluent, industrial waste, oil, mine tailings, mineral salts,

or other pollutants.

(b) The Company shall install and diligently operate as

part of the plant facilities, such waste water, waste material, and

sewage control and disposal facilities as are necessary to comply with

subarticle (a) hereof.

(c) Designs and plans for the water pollution control

equipment, and other plant features that may be reached to the control

of water pollution, and facilities for the disposal of waste water,

waste materials, sewage control and disposal and other plant features

installed to control water pollution under subarticles (a) and (13)

hereof, shall be submitted to the Secretary of the Interior, hereafter

referred to as Secretary, in advance of construction, installation,

removal, or major modification thereof. The Secretary shall review

and comment in writing on the aforesaid designs, plans, equipment or

features, or a major modification or supplementation thereof, within

sixty (60) days after

Or
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such submissions. Notwithstanding such review by the Secretary, it

is the Company's responsibility to install such facilities and to

operate them in such a manner as to comply with the standards in

subarticle (a) hereof.

(d) During normal working hours, official and regularly

employed representatives or professionally employed consultants of the

Secretary and other Federal agencies having jurisdiction shall have

access to, the right to inspect, and to copy, all records relating to

water pollution from plant facilities and such representatives shall

have the right to enter upon and inspect any plant facilities affecting

water pollution control.

AIR POLLUTION CONTROL 

19. To minimize smoke, flyash, and dust in stack emissions

from the Huntington Canyon thermal-electric generating plant, the Company

shall install as part of the plant's facilities, equipment designed to

remove substantially all particulate material in the stack emission and

such equipment shall be consistently operated so that the amounts emitted

shall not exceed 0.05 pounds per million B.t.u. input. The procedures for

testing to insure compliance under this article will be as specified

by the American Society of Mechanical Engineers (ASME) Test Procedures

for Determining Dust Concentration in a Gas Stream unless some other

procedure for making such tests and measurements is mutually agreed upon.

Designs and plans for the air pollution control equipment,

stack and other plant features that may be related to the control of

air pollution, and facilities for the disposal of waste or residue from

burned fuel including waste materials collected by air pollution
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control equipment installed or which may be installed to control

particulate emission or other noxious emissions shall be submitted to

the Secretary in advance of construction, installation, removal, or

major modification thereof. The Secretary shall review and comment in

writing, on the aforesaid designs, plans, equipment or features, or the

major modification or supplementation thereof, within sixty (60) days

after such submissions. Notwithstanding such review by the Secretary,

it is the Company's responsibility to install such facilities and to

operate them in such a manner as to comply with all requirements of

this Article 19.

From time to time, but not less often than once in every ten (10)

years, the designated representatives of the Secretary and the Company

shall, at the request of either, meet to review such technological

advances in air pollution control equipment as have taken place and

determine the feasibility of installing new or additional equipment

or modifying existing equipment in the plant facilities for the purpose

of improving performance, taking into account costs and economic

feasibility as well as benefits of improved air pollution control. In

the event that the Secretary and the Company cannot resolve any disagree-

ment as to whether or when the Company should install new or additional

air pollution control equipment or facilities or modify existing

equipment or facilities, either party may submit the issue to

arbitration in accordance with provision of Article 21 hereof by first

giving in writing thirty (30) days' notice of its intention to do so.

In the operation of the plant facilities utilizing the contracted water,

the Company will make or cause to made such tests

4
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and measurements, and Company will keep or cause to be kept such records

as will enable the Company to make accurate and complete reports to the

Secretary relating to the operation and efficiency of the air pollution

control equipment. Said reports shall be furnished to the Secretary not

less often than once in each calendar year. Tests will be conducted at

least two times each year in conformance with the American Society of

Mechanical Engineers (ASME) Test Procedures for Determining Dust

Concentration in a Gas Stream, unless some other procedure for making

such tests and measurements is mutually agreed upon. Any continuous

recording equipment will be calibrated against these tests. If requested

by the Secretary, the Company shall also furnish monthly reports showing

the average monthly assay of the ash and sulfur content of the coal used.

During normal working hours, official and regularly

employed representatives or professionally employed consultants of the

Secretary and other Federal agencies having jurisdiction shall have

access to, the right to inspect, and to copy, all records relating to

air pollution from plant facilities and such representatives shall have

the right to enter upon and inspect any plant facilities affecting air

pollution control.

The Company will furnish quantitative and qualitative

data on the content of coal as a part of its designs and plans referred

to in subarticle (b) hereof. It is understood and agreed that natural

gas and oil, gasoline, diesel fuel, kerosene, or any other fossil-fuel

as a source of energy may be used in starting up or in operating the

thermal-electric generating plant utilizing water furnished under this

contract: Provided, That use of such other sources of energy shall be

subject to the requirements of this Article 19.
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(h) The Company shall install and operate facilities

or equipment to comply with applicable Federal, State, or local laws,

regulations or standards for the control of oxides of sulphur and

nitrogen and the design of the Huntington Canyon plant, will, to the

extent practicable, provide for the future installation of any

equipment or facilities required to comply with said Federal, State,

or local laws, regulations, or standards.

(i) Nothing herein shall be construed to relieve the

Company from complying with all valid applicable air pollution control

laws, standards, and regulations under Federal, State, or local juris-

diction now or hereafter in force.

(j) Such air pollution control equipment shall be

operated in conformance with provisions of this Article 19 unless

uncontrollable forces as hereafter defined in Article 26 hereof pre-

vent or limit such operation.

ENVIRONMENTAL CONSIDERATIONS 

20. The Company will take appropriate measures to blend the

plant into the environment and give due recognition to the ecology of

the area. The Company shall submit plans to the Secretary for his review

0
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and comment in writing regarding noise abatement, dust abatement, and

disposal of ash. The Company's plans and programs for implementing this

action shall be subject to review at least once every five (5) years by

the Secretary to assure that its efforts take advantage of up-to-date

techniques and new developments available to minimize the adverse effects

of these things. In developing plans for the plant, appurtenant buildings,

substations, coal and water handling facilities and transmission facilities,

due consideration will be given to minimizing adverse effects on the

terrain they cross. Plans for these features will also be submitted

to the Secretary for his review and comment in writing prior to construction.
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(COPY)

United States Department of the Interior

Memorandum

To:

OEHCE or THE SECRETARY
\VAST TINGTON, D.C. 20240

June 17, 1971

The Under Secretary
Assistant Secretary for Administration
Assistant Secretary--Programs
Assistant Secretary for Fish and Wildlife and Parks
Assistant Secretary--Mineral Resources
Assistant Secretary--Public Land Management
Assistant Secretary--Water and Power Resources
The Solicitor

From: The Secretary

Subject: Inclusion of Environmental Quality Provisions in
Contracts and Other Agreements Relating to Utilization

of Resources Under the Jurisdiction of the Department
of the Interior

Enclosed is a copy of the letter from the Assistant Secretary,
Water and Power Resources, regarding the use of environmental
quality provisions in all water service contracts, electric
energy contracts, rights-of-way, easements, leases, permits,
licenses, and other agreements involving directly or indirectly

the utilization of lands, minerals, water, and other resources
under the jurisdiction of bureaus and offices in this Department.

I approve this suggestion and direct its immediate implementa-
tion. Environmental quality control requirements should be
incorporated in all agreements permitting the use of resources
for residential, industrial, commercial, or agricultural
activities which may yield adverse environmental effects.

I am also asking the Assistant Secretary for Administration in
cooperation with the other Assistant Secretaries and the
Solicitor to prepare and issue manualized instructions regarding

this environmental policy as part of the Departmental Manual
516 DM 1-3 issued September 17, 1970.

/S/

Rogers C. B. Morton

Enclosure

IP
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ATTACHMENT E

Issue 4

Hearings

before the

Committee on Interior and Insular Affairs

United States Senate

Ninety-Second Congress

November 10, 1971

DEPARTMENTAL POLICY ON ECONOMIC DEVELOPMENT

IN THE SOUTHWEST

EXCERPTS FROM MINING LEASE BETWEEN NAVAJO

TRIBES AND UTAH CONSTRUCTION CO.
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ISSUE 4: The Relationship of Department Policies to Economic
Development of the Four Corners Region

RESPONSE: The Four Corners area has been designated as a depressed

area under the provisions of the Public Works and Economic

Development Act of 1965. Congress established the Four

Corners Regional Commission to meet the following goals:

Secure early employment in the most seriously

affected areas of the region; lay the basis for

more stable and higher paying industries; raise

the per capita in the lowest (income) groups; and

raise the industrial activity to utilize the wealth

of regional resources.

We concur in those goals, especially since many of the

residents of that area are Indian people whose welfare

are of primary concern to this Department. Our

endorsement of economic development in this area is,

however, qualified. That qualification relates to the

Department's full intention to preserve the quality of the

environment in the area.

Water resources of the Four Corners Region are fully

committed by compact and international treaty for

at
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beneficial uses. The Department supports programs

geared to provide more efficient use of available

supplies coupled with augmentation of the flows of the

Colorado River, such as water conservation, waste

water reclamation, precipitation management,

geothermal development, and desalting. These programs

are projected to supply future water needs to complement

continued economic growth of the Four Corners Region.

We have a continuing program for monitoring water

quality and quantity of the region. Our grants and

technical assistance to State and local government for

development of public recreation facilities provides a

growth stimulus to this sector of the economy. This is

supplemented by the selection and management of the

many Federally-operated recreation sites and wilderness

areas in the region.

The States of the Four Corners Region (Colorado, Utah,

New Mexico, and Arizona) contain vast coal fields and

enormous reserves of oil shale. The Department's

programs support conservation and efficient development

of these fossil fuel reserves of the Four Corners Region
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to help meet the Nation's need for energy. Our research

programs are seeking new techniques such as coal

gasification and oil shale development for improved

utilization of these resources.

Department programs for exploration and development of

water and mineral resources support the establishment of

transportation and industrial investment, which over time

contributes to greater employment and tax contributions to

the area's economy. This is of special importance to the

Indian people of the area who can and are being trained on

the job in skills that will allow them to be gainfully employed.

The development activities also provide the Indian people with

royalty, lease and easement payments for the use of their

lands and resources.

As an example, the total cost of the Four Corners Plant

located near Farmington, New Mexico, is about $265,000, 000

exclusive of the transmission facilities. Through its

participation in contracts with the owners of the Four Corners

Plant, the Department has been instrumental in reducing the

pollution from the Plant (see Attachment B). Royalty and

lease payments and other payments to the Tribe approximates

$1,300,000 annually. State and local government taxes paid

for the plant and transmission lines amount to

•
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$1,063, 000 per year. Presently, there are 275 people

employed at the powerplant of whom 87 are Indians.

The monthly plant operating payroll is $306, 000 of

which 29 percent is paid to Indian employees. Another

194 Indians out of a total employment of 332 people are

presently employed at the coal mine. The annual

payroll of the mine is $3,100,000 of which $1,700,000 is

paid to Indians. Preference is given to the employment

of Indian people at Navajo Mine in positions for which

they are qualified (Navajo-Utah Mining lease - attached).

Taxes paid by the Navajo mine to State and local

governments amounts to $617, 500 per year. Although

this is a significant contribution to the economy of the

area and the Indian people, there are large economic

needs remaining. Greater efforts and economic

development must take place before the per capita income

of all of the Indian people in the area can be increased.

•



(Excerpts from Mining Lease Between Navajo Tribes
and Utah Construction Company)

UNITED STATES

DEPARTMENT OF THE INTERIOR

BUREAU OF INDIAN AFFAIRS

MINING LEASE - TRIBAL INDIAN LANDS

(For Minerals Other .Than Oil and Gas)

Navajo Tribe, State of New Mexico

THIS INDENTURE OF LEASE, made and entered into in

sextuplicate this Z6th day of July, 1957, by and between the NAVAJO

TRIBE OF INDIANS, acting through the Navajo Tribal Council and

its Chairman, Paul Jones, of Window Rock, State of Arizona, for

and on behalf of the NAVAJO TRIBE OF INDIANS, designated herein

as lessor, and UTAH CONSTRUCTION COMPANY, a Delaware

corporation having an office at 100 Bush Street, San Francisco, State

of California, herein designated as lessee:

GOVERNMENT EMPLOYEES CANNOT ACQUIRE LEASE. No

lease, assignment thereof, or interest therein will be approved to any

employee or employees of the United States Government whether

connected with the Indian Service or otherwise, and no employee of the

Interior Department shall be permitted to acquire any interest in such

leases by ownership of stock in corporations having leases or in any

other manner.
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The Navajo Tribe and Lessee herein recognize the

desirability of utilizing the coal produced under this lease in generating

electrical power for the development of the area within and adjacent to

said Reservation, and agree to cooperate with each other to the fullest

extent for the purpose of erecting a powerplant on or adjacent to said

Reservation, in which event it is mutually understood, subject to

applicable laws and regulations, that electrical power shall be made

available by lessee at wholesale bus bar rates to the Tribe or its wholly

owned instrumentalities or corporations for use and distribution by the

Tribe within the confines of the lands owned by the Navajo Tribe.

Lessee agrees to employ Navajo Indians when available in

all positions for which they are qualified in the judgment of the lessee,

and to pay prevailing wages to such Navajo employees, and to utilize

services of Navajo contractors whenever feasible in the judgment of

the lessee. Lessee agrees to make special efforts to work Indians,

giving priority to qualified members of the Navajo Tribe, into skilled,

technical and other higher jobs in connection with lessee's operations

under this lease.

(a) This lease shall be subordinate only to valid rights

during their term now existing on the leased premises by virtue of

the documents listed in Exhibit "B" attached hereto.

8* (b) The lessee will hold the Navajo Tribe and the United

States harmless from any suit or claim for personal injuries or

63-876 0 - 72 - pt. 6 -- 7
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property damage arising out of acts or omissions of the lessee or

its agents under this lease.

(c) The Navajo Tribe may hereafter grant to other

persons, firms, or corporations any oil and gas lease, license, or

permit upon land covered by this lease subject to the following

limitations, and the provisions of this subsection shall be included in

any oil and gas lease, license, or permit granted by the lessor on the

leased land:

(i) There is hereby reserved for use of the

lessee a corridor 3300 feet in width, running

northerly and southerly the full length of the

leased premises and the corridor shall be

designated and permanently marked by lessee;

and there is hereby expressly granted to the

lessee the exclusive use of the corridor for

mining purposes, provided that the lessee may

from time to time for oil and gas lease purposes

release from said corridor its rights in such

parts or tracts thereof as are in the lessee's

judgment no longer suitable for coal mining and

related operations ....
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Impact of existing or potential powerplants and transmission
lines on the National Park System in the Southwest and on the
recreational values of the public lands

RESPONSE: The National Park System in the States of Utah, Colorado,

Arizona, New Mexico, -central Wyoming, southern Nevada,

and southern California consists of 66 administrative units.

No major coal-fired powerplants, their attendant mines or

transmission facilities now exist within national parks and

monuments of the region. The development of electric

generating plants and attendant facilities near National Park

Service lands could have an adverse impact. Smoke from

the plants may reduce visibility of vistas and landscapes.

Particulates and gaseous emissions may threaten natural

ecosystems. Attached is a list of the Park System units

that lie within a radius of 100 miles of the major coal-fired

powerplants in the Colorado River Basin. For this reason,

we are paying particular attention to this aspect of the

development of coal-fired electric generating plants in the

Southwest. One of the twelve work groups of the Southwest

Energy Study is devoting itself solely to the question of

present and potential impacts of coal-fired powerplants on

recreational and aesthetic values. Other work groups are

studying impacts on the land, flora and fauna.



Project

1/
Four Corners-San Juan—

Navajo-Kaiparowits

Mohave

Huntington Canyon

2033

In 1-50
Mile Radius

2/
Mesa Verde N.P.-
Yucca House N.

/

Aztec Ruins N.M.

/Lake Powell N. R. A.-
4

Rainbow Bridge N.M.
Navajo N.M.

Lake Mead N. R. A.

3/

4/

Common focus for two projects

N. P. - National Park

N.M. - National Monument

N. R. A. - National Recreation Area

In 50-100
Mile Radius

Hovenweek N. M.
Chaco Canyon N. M.
Canyon de Chelly N.M.

Grand Canyon N. P.
Bryce Canyon N. P.
Zion N. P.
Capitol Reef N.M.
Cedar Breaks N.M.
Natural Bridge N.M.
Pipe Spring, N.M.
Wupatki N. M.

Timpanogos N.M.
Capitol Reef N. M.
Arches N.M.
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ISSUE 6: Procedures for Informing Members of Indian Tribes

on Proposed Agreements Involving Indian La nds and

Provisions for Representation of Tribal Members

in Decisions

RESPONSE: The Secretary of the Interior cannot lease Indian lands

held in trust or restricted status without Indian approval,

nor can the Indians lease Indian lands on reservations

without the approval of the Secretary. The Secretary's

approval authority is delegated to the Commissioner of

Indian Affairs and redelegated to field personnel, depending

on the type of approval required. Mining and surface

leases may be approved only by the Commissioner himself

or by his designee, usually an Area Director. Indian

approval is manifested through the Tribal Council.

A proposal involving tribal lands may originate in the

Tribal Council or may be referred to the Tribal Council by

the Bureau of Indian Affairs. On referrals, the Bureau

notifies the tribe and either transmits the proposal or

directs the outside principal to present the proposal

directly to the Council. The Council acts as the official

communication channel between BIA and tribal members

on such matters. Decisions agreed to by the tribal council

and outside principals are reviewed and acted upon by the

Bureau.
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The council of each tribe consist of representatives elected

or appointed from the several constituencies, generally on

a proportional or district basis. The council officers are

elected by the tribal membership by plurality vote, serving

from one to four years. Decisions of the council and infor-

mation made available to it from outside sources is available

to constituents through their representatives on the council.

Actions on proposals involving lands alloted to individual Indians

do not require council review and are handled directly with

the affected Indians.

•
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ISSUE 7: Provisions for Monitoring Activities Which Have Environ-
mental Impacts on Public or Indian Lands to Insure
Compliance with Contract Provisions, General Laws, and
Regulations

RESPONSE: The Secretary has recognized the necessity to monitor the

activities for which he has a responsibility and which have

environmental impacts on Public and Indian lands. To

adequately minimize adverse impact, he has insisted on

approving the measures taken at the time of facility-

construction to insure that up-to-date technology and

operating techniques are used. This is followed by

requirement for adequate and comprehensive monitoring

to determine the changes which occur and to have the

interpretative data available to intelligently meet problems

having adverse impact. In the Southwest, for example, we

are continuing to collect baseline data on pre-powerplant

conditions for comparison with conditions occurring after

operation begins. This includes both air and water

monitoring data. The Department is also periodically

maintaining photographic surveillance on the operating

plant and on the several plants now being constructed, as

a means of monitoring the construction effort and revealing

construction practices which would cause unreasonable or

unwarranted adverse effects upon the environment.
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for

We recognize that more detailed monitoring is

required and we have set in motion the machinery to

establish these monitoring systems. Specifically,

study groups working On the Southwest Energy Study

are proposing climate and weather monitoring systems,

air transport and diffusion monitoring systems, and

water monitoring systems for both surface and ground

water.
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Senator Moss. Basically, you are telling us that the studies are
going on and that you are trying to find answers to the various en-
vironmental problems before any further permits are granted. But
isn't it a fact that one Plant is constructed and others are under con-
struction, some partially finished? We have a whole spectrum, don't
we, all the way from a completed plant to one that hasn't even begun
yet? What is the status on those that are functioning now?
Mr. PECORA. For those that are functioning at the present time,

such as Four Corners Units 1 to 5 near Farmington, N. Mex., where,
I might add, some of the apprehension has arisen because of the
fully evident particulate matter which is being sent into the atmos-
phere, it is our understanding that within a few months new tech-
nology will have been installed on units 1, 2, and 3 which is in the
form of wet scrubbers, known as Venturi Wet Scrubber, which will
substantially reduce the amount of effluent into the atmosphere. This
is part of an action that has been taken since the generating plant has
been constructed and operating. It is part of our general game plan
that if for any reason the plants are not performing up to their
maximum efficiency, or for any reason we can determine that the en-
vironmental impact is unacceptable, then there must be changes put
into the system, even though they are operating, in order to have
these plants meet the quality standards set by each State under the
overview of the Environmental Protection Agency. So I would re-
port that within a few months we will see a substantial change in the
environmental impact of that one generating plant as opposed to the
last 2 years.

Senator Moss. If I recall correctly, when we held our hearings out
there in May, we were told that the scrubbers would be in place and
functioning by the end of the year. Now, can you tell me whether
that is on schedule or not?
Mr. PECORA. It is our understanding from our contract with the

company and from our own people in the field that by the end of the
year they will be installed and functioning. But we must follow up,
Mr. Chairman, to determine whether these scrubbers are operating
at full efficiency. Now, as you know, on the drawing board and in the
general projection and predictions, one can calculate the effect of
certain activity in operations. But one has to watch and monitor to
see that in effect the engineering capacity is fully met. So that al-
though the scrubbers will have been installed, according to our most
recent information, by the end of the year, we will still monitor to
determine whether maximum efficiency is being achieved.
Senator Moss. New Mexico has an air quality law. Do you know

what the standards of the New Mexico law requires as far as re-
moval of gases and particulates?
Mr. PECORA. We have information, and it is 0.14—it is on a basis

of reference of pounds of particulate removed per million of heat
input, B.t.u.'s that is about 0.14 pounds of particulate per million
B.t.u.'s, which is being upgraded to another factor; it could be stated
as percent of recovery in the stack. And this translation we are trying
to make in terms that will be understandable to the general public.
But whatever it is, I understand the State of New Mexico will be
upgrading its standard to a higher level.
Senator Moss. We are concerned, of course, on the progress being

made on those scrubbers and we would like to be advised by the end
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of the year, in writing, as to whether they have been fully installed
and whether they may be monitored for effectiveness.
Mr. PECORA. We shall do so, Mr. Chairman. As a matter of fact,

the Secretary has directed us to take some comparison photographs
in the present period and following period and we will also send you
photographs if the committee desires a permanent record and we can
actually see the change of the before and after scrubbers.
(The information requested follows:)
NOTE.—A fire at the Four Corners powerplant delayed operation of the pre-

*, cipitators as described in the following Department of Interior statement:

FIRE DAMAGE REPORT AT FOUR CORNERS POWERPLANT

On Friday, November 19, 1971, nine days after the hearing, a welding fire
occurred in one section of the mist eliminator of the wet scrubber system for
Unit 3.
The mist eliminator is a honeycombed section consisting of plastic (poly-

propylene) and fiberglass material which filters the gas before the stack and
emission to the atmosphere. The material is designed to withstand gas tem-
peratures of 140° F. in a gas stream saturated with water and consisting of
noncombustibles, such as CO2 and compounds of nitrogen. The section resembles
a series of venetian blind slats canted slightly to let the gas stream move
through the chamber. A reheat system is situated above this chamber to heat
the effluent and increase its buoyancy.

Molten metal from the welding torch presumably fell into the plastic material
and ignited it. One of the two filter sections was destroyed. Also, the fan motor
and blades of the scrubber and mist eliminator appear to me damaged and
may need to be replaced. The reheating device also may have been warped by the
fire. It is likely that some of these components would have to be specially
ordered and fabricated. It is tentatively estimated that repairing the fire dam-
age may require two to three months.
The Company plans to bypass the damaged scrubber system and return Unit

3 to operation with the mechanical dust collector. If Unit 3 is to run in this
manner beyond the December 31, 1971, compliance schedule established by the
State of New Mexico, a new agreement must be made between the State officials
and Arizona Public Service Company.
An accelerated schedule has been developed for the wet scrubber hookup on

Units 1 and 2. Unit 1 is to be in operation on or before December 10 and Unit 2
as soon as possible thereafter. It is estimated that 10 days to two weeks will be
required to complete the assembly of this equipment. Unit 1 and 2, respectively,

would not be on line during hookup of the scrubbers. Unit 3 will be operated

during this interval.

Senator Moss. The water which is used to convey the coal slurry
from Black Mesa in the Mohave plant was orginally intended to be
used at the plant. The testimony in our earlier hearing indicated the
separation of the water from the coal was not effective enough to per-
mit its use. How is the water from the slurry presently being disposed?
Mr. PECORA. At the Mohave site the water separated from the coal

is used in part in the cooling tower to cool the plant system, then
placed in a large receiving pond and then reused on a cooling basis.
This water, the chairman may recall, is derived from the ground
water system on the Black Mesa and the slurry is a select transporta-
tation medium for the coal to the plant. There is not a complete sep-
aration, I should add, of the coal particles from the water. There is
some moisture that goes into the system which emits as steam. But
essentially the water is being recycled for continual use so that this
makes for conservation of the water resources involved in this unit.
Senator Moss. Is there any overflow from the water that goes in

to the holding pond and is reused? Does it go back to the river or
anything of that sort?
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Mr. PECORA. At this stage, the water is being held in the holding
pond. There is no reentry into the Colorado River.
Senator Moss. Between the evaporation in the furnace and solar

evaporation, the water really hasn't accumulated beyond those two
exits, is that right?
Mr. PECORA. Yes; there is an evaporation loss of the water in the

system.
Senator Moss. In the Albuquerque hearings a slide was shown in-

dicating the possibility that the ash disposal pits of the Mohave
powerplant might eventually overflow into the Colorado River. Can
you comment on that situation?
Mr. PECORA. Mr. Langley has some more recent information on

this.
Senator Moss. All right. Would you have Mr. Langley comment

on that, please?
Mr. LANGLEY. Mr. Chairman, when the plans for those pits were

reviewed, there did appear to be that potential. As a result there is
a requirement for redesign which has been accomplished and ap-
proved, which assures that overflow will not be returned to the river.
In fact, the basic water contract for the Mohave plant provides there
shall be no pollution of any kind from the plant returned to the river
or to the ground water that would include any water mixed with the
ash disposal.
Senator Moss. This would include, you say, water mixed with the

ash. What about this overflow of the ash disposal from the pit?
Mr. LANGLEY. The redesign assures that that will not take place.
Senator Moss. That will not take place?
Mr. LANGLEY. That is correct.
Senator Moss. Is this something that is monitored more or less

continously so you can be assured of this?
Mr. LANGLEY. That is correct, sir. You know this plant is not too

far from our regional office in Boulder City, Nev., and like the other
plants, there is periodic monitoring with aerial photographs of this
plant as well as on-the-ground inspection.
Senator Moss. Again, in Albuquerque, N. Mex., officials testified

that water from the ash clisnosal area of the Four Corners Power-
plant was discharging into the San Juan River. Does the Secretary's
contract for water supplied to the Four Corners Plant include water
quality provisions?
Mr. PECORA. The revised plantsite lease does include water quality

provisions, but, more than that, the water monitoring teams take
samples, as the chairman may know, of the water that is in contact
with the fly ash in the holding ponds or storage areas. The com-
position of that water is continually monitored. For example, I saw
some analyses of the water resources people in the Geological Survey
down in that area, which showed the composition of these waters that
had been in contact with fly ash in the ponds. The leaching analysis
shows the parts per million of solid content. They are in the range of
1,000 to 2,000 parts per million, and they are on the alkaline side with
a pH of 7 or higher. Our intent is to keep the continual monitoring
of the chemical analysis of such waters so that we might be prepared
to predict if such water should ever get into the ground water system
or ever leach out, what might the effect be. So far, we have a lot of
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quantitative information on this kind of water. It would not appear
at this stage to be a disastrous or even a hazardous situation. But the
water is being contained, as I understand it from my conversations
with the technical people.
Senator Moss. Contracts for mining on Indian lands provide for a

number of environmental controls on construction procedures and on
reclamation of those mined lands. Does the Department have a system
for inspecting the mining operations to insure compliance with this
agreement?
Mr. PECORA. Yes. The committee, of course, knows that the Min-

ing Branch of the Conservation Division is utilized by the Bureau of
Indian Affairs as a technical specialist in this area. So there is joint
monitoring and inspection by the Area Director of Indian Affairs and
the regional supervisor of the Mining Branch of the Geological Sur-
vey, because these are on Indian lands.
On State land or private lands, utilization of the Bureau of Mines'

specialty would be brought in to bear with the State authorities. But
on Indian and public lands, it is entirely within the Interior Depart-
ment's purview.
The inspections are made on a periodic basis the reclamation plan

or the restoration of land has a full-scale cycle as part of the plan. It
is my understanding in one area this is a 5-year cycle. That is the
movement of overburden into waste piles, the extraction of the coal
in a given bed for maximum conservation, movement of more waste
beds above the next underlying coal seam so that the entire section is
then removed for coal or for waste and then followed up with the
restoration and reclamation procedures with bulldozers and draglines
to smooth out the surface, burying the fly ash and bottom ash collected
at the plant.
Here is a very important point, if I may take a moment to present

a principle to the committee of the catchment basin. Originally these
formations were typical sedimentary layers of sandstone ana shale
and coal. The water falling upon the land for the most part would
run off or evaporate in this highly arid region, or the snowfall in
seeping would just go into the soil zone and very little of it seep into
the bedrock itself. But the disturbance of the bedrock formation for
tens of feet to extract the coal and the restoration of the rubble has
now presented a concept of a catchment basin filled with rubble, which
will collect that water and hold it so that it will provide greater
moisture to the subsurface in this rubble catchment basin in each
case. This, we predict, will have a beneficial effect on the long-term
restoration of the surface and vegetative recovery.
We are making a special study of this, Mr. chairman, and I think

it is a new aspect that had not been looked into thoroughly before.
But part of our technical review of the strip mining and the reclama-
tion-restoration principle carries with it some kind of prediction of
what will the vegetation look like where vegetation existed before
and what vegetation might occur where vegetation did not exist
before, which is the common case. It would be interesting over the next
10 to 20 years to see what effect this moisture catchment basin concept
or a perched water table above bedrock might have on the develop-
ment of these particularly mined areas. It is a very interesting techni-
cal point, and I am very interested in this concept.
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Senator Moss. I am interested in it, too. What sort of soil goes
back on the top when the filling is made?
Mr. PECORA. At the present time, the cycle calls for a simple grad-

ing of the surface in uniform contours where possible. Unfortunately,
where you break un a rock formation, you end up with greater volume
than you started. There has to be some contour grading and intelli-
gent engineering planning for this. It is part of the plan to add some
fertilizer of one form or another as well as snecial plantings in order
to get it started. In some places we suspect that the natural arid na-
ture of the region will not permit any luxuriant growth. But if in
certain areas the assistance given in the restoration plan, added in
fact by what I am speaking of as the moisture relationship in the
catchment basin, I suspect in some places there will be a better growth
of vegetation than before and some vegetation where none existed
before.
Senator Moss. In the desert area where I observed it, if you get

any growth at all it is going to be more than is there now. I am quite
interested because if indeed the catchment there really works and
water is held and percolates and, therefore, retains in some degree,
there is a possibility of the growth that just about is nonexistent now.
I wonder if you have received the reports of the Geology Depart-

ment of Prescott College? Samples of coal have been found in Moen
Koni Wash, an important farmland area for the Hopis, due to care-
less qlurry practice at Black Mesa.
Mr. PECORA. I am not aware of that report. I would be hapny to

look into it. In many of the washes in the Southwest, these coalbeds
that crop out at the surface have always provided fine disseminated
particles into the the natural drainage system. This is not to find a
natural distribution system because coal is a rock and will be pul-
verized and carried in any direction. I have seen this myself in many
areas and have used it as a prospecting principle in finding out where
the coalbeds might crop out even though they are covered by talus that
comes down from upper slopes. But there are occasions where in the
shakedown of the slurry pipe I suppose there may have been some
overflow or some dissemination. I shall check into this, Mr. Chair-
man, and find out whether it was a continual occurrence or whether
it was some special event that can be explained away.

Senator Moss. I would appreciate this, and if you can advise us in
writing, it will be inserted in the record. Since the question was asked
on the record.
(The document to be furnished follows:)

U.S. DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,

-Washington, D.C., December 10, 1971.
Hon. FRANK E. Moss,
U.S. Senate.
Washington, D.C.
DEAR SENATOR MOSS: At the hearing on November 10, 1971, concerning South-

west power development, a statement was made that the Geology Departmentof Prescott College had written a report stating that slurry coal had beendiscovered in Moencopi Wash as a result of the negligent operation of theslurry pipeline from Black Mesa on the Navajo Reservation to Bullhead City.We have learned that no report was written. Dr. Vernon Taylor, a GeologyProfessor at Prescott College, made a statement at a geological symposium atFlagstaff, Arizona, on September 3, 1971, that he had discovered some coal in

go.
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Moencopi Wash that had apparently washed from the slurry operation at Black
Mesa. The coal company informed him that during a torrential rainstorm over
the Labor Day weekend, 1970, one of the pits at the slurry operation did break
and some of the pulverized coal did go down Moencopi Wash. Dr. Taylor
stated on the phone that he did not attach any particular significance to the
incident but merely gave it as a statement of fact. Dr. Taylor stated that inso-
far as he knows only a small amount has been found and there is no damage
to cropland. There is some evidence that a small amount of pulverized coal
on the farmland in Moencopi Wash would perhaps be beneficial.
The coal company is aware of this situation and at the present time there

does not appear to be any real danger to the irrigated lands along Moencopi
AIP Wash.

Sincerely,
MITCHELL MELICH,

Acting Secretary of the Interior.

Senator Moss. You were describing earlier the air monitoring going
on. Do you have a full-scale monitoring system that is going to be
permanent or at least lengthy?
Mr. PECORA. Mr. Chairman, this is related to this interagency task

force I mentioned earlier, and it is an excellent example of the fine
coordination that existed among Federal agencies with different capa-
bilities and specialties. We are relying on two other agencies pri-
marily for this Part of the study, the air analysis group of the National
Oceanic and Atmospheric Administration and the Environmental
Protection Agency.
We look to them to monitor the air fluid dynamics and the methods

of sampling that can take place. As a matter of fact, they are leaders
of that part of the study group, calling upon specialties for other
Federal agencies as they need it.
This part of the program will be covered in great detail by special-

ists from other agencies and will be contributed to the major study
report.
Senator Moss. Of course, the Department of Interior has the re-

sponsibility on the Indian reservations and also the National Parks
and Monuments, though it has a special involvement. I was wondering
if, for that reason, you assumed any direct responsibility? You are
saying you depend on the specialists from the other Federal
denartments.
Mr. PECORA. Rather than build up our own staff of specialists in an

area in which we have not had any specialization before, we would
prefer to call upon other Federal specialists. It is my understanding,
and I assume Dr. Greenfield of EPA will speak about this during his
testimony, that there is in fact a contractual understanding between
the States and EPA in the monitoring system that will be set up. But
we will, of course, be involved in reviewing what is being done and
have representatives on that study so that Interior will be relying, as
I said, on the specialists and information that comes out of that part
of the program.
Senator Moss. One of the problems that has arisen, is that in the

deep wells owned by Peabody Coal on the Black Mesa, they are
taking the water from the lower area there for the slurry and this is
having an effect on the shallower wells that are used by the Indians on
that reservation.
Has the Department made an independent study of this situation?
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Mr. PECORA. Yes, indeed, Mr. Chairman, we have had a lot of old
information and as a result of the issue having been raised, have had a
special study team monitoring this in particular.
The water being used for the slurry process is coming from about

3,500 feet in depth. This is the lower reservoir. During the process
of withdrawal, our analyses show there will be a cone of influence
spreading out from this point. We do not project any significant in-
fluence on the shallow springs or wells.
It is our intent to monitor for two purposes. One, what is happen-

ing to the water, and secondly what is happening to the cone of
influence. Peabody Co. itself is involved in the study along with the
Bureau of Indian Affairs, and the Navajo Tribe, all of which are
looking to us to monitor this in detail.
The first is to determine the geometric progression outward of

this cone of influence of water withdrawal, and secondly, to also
determine through special studies what might be the recharge mech-
anism and rate. When the water withdrawal procedure ceases, one
will be able to predict the rate of time that the water will recharge.
At the present time we have no handle on the second problem but

we recognize that it is worth looking into. However, we at this stage
do not predict any changes of the withdrawal area on the surface
springs or the upper area, aquifers of the region.

Senator Moss. Who would have the responsibility of protecting the
Indians so they would not be deprived of water?
Mr. PECORA. The Bureau of Indian Affairs calls upon the Water

Resources Division of the U.S. Geological Survey for the technical
monitoring, predictions and analyses of the data. This is reported,
of course, so that if any unauthorized effects are being observed,
they will be known early enough so that corrections can be made, or
some other solutions can be reached.
There is, of course, as you know, a royalty paid on the water used

by the company, but I agree with the implications of the chairman's
remarks, that if this is going to destroy water supply, it isn't worth
selling. Let's keep the water intact for the future use of the Indians.
Our studies to date indicate that water can be withdrawn from

the lowest aquifers without the significant effect in years on the
upper aquifers.
Senator Moss. During our field hearings, we had a number of wit-

nesses who came in contending that the tribal council, the Hopi
Tribal Council, does not accurately reflect the views of the effect on.
the Indians of strip mining and other activities there. Are you satis-
fied with the procedures that you now have for negotiating these
agreements with the Indians?
Of course, the relationship of the Secretary as trustee for the In-

dians puts him under a considerable obligation to protect any of
those contracts.
Mr. PECORA. Mr. Chairman, every administration would face the

same problem; one of looking to the benefits of the Indians, and
secondly, permitting the Indians to somehow develop their own future.
This will inevitably develop conflicts among Indians themselves, one
tribe or another, or even within the same tribe.
We must work on the concept that the elected leaders of the Indian

group, represented by their council, should speak for the tribe.
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In the 1950's when the first discussions took place on these coal leas-
ing contracts, the interest was very great on the part of the Indian
groups to enter into such contracts because it brought income to the
tribe at the same time it provided employment opportunities to their
people. As a matter of fact, I looked into this one aspect myself in a
recent trip trying to evaluate the coal resources of the future for this
region, and I had found several Indians had been through a training
period with one company or another, and some of them had acquired
the high technical skill of dragline operator, pit foreman, and things
of this kind, which place them in the upper income bracket.
I have found on the part of the Indians, frankly, an enthusiasm

for this kind of development which is giving them an opportunity
to get a toehold on their economic future.
Now, in dealing with the Indian group, I think the Secretary can

only look at the representatives of those people and superimpose the
legal restrictions that we may have or other information.
I would like to ask, if I may, Mr. Chairman, John Crow, who is

Deputy Commissioner of the Bureau of Indian Affairs, who is an old
administrative hand in that agency, and in the Bureau of Land
Management, if he would speak, because I think his words are prob-
ably a lot more effective than mine on this issue.
Senator Moss. We would be glad to hear from Mr. Crow, respond-

ing to that general question.
Mr. CROW. Yes, Mr. Chairman. I think the Secretary has put the

thing into very good words. The tribal councils are elected by the
people for various terms. For the Hopi, for example, the council is
elected every 2 years. Their principal officers are elected for 4-year
terms.
Now, they have the same problems I suppose that you have in repre-

senting your constituents, or that a Congressman might have. Not
always do all of his people agree with what he does, but he has to find
some way of finding the consensus that he uses. I can just best
describe it as being quite comparable to the Congress in a small way.
With the Navajo, a much larger tribe, the council of 74 members

is elected there for a 4-year term, likewise their principal officers,
their chairman and vice chairman.
I think these people, by and large, take a real responsive interest

in what is best for their people. I have known many of them per-
sonally and I have a high regard for their integrity and the way in
which they attempt always to represent their people.
Senator Moss. Are you satisfied that the tribal council is elected

with at least, the opportunity of participation for all the members
of the tribe, and therefore has to function much as any other repre-
sentative body would in government, as we know it in the United
States?
Mr. CROW. That is correct, sir, and it would be impossible for us

to directly confer with 120,000 people. But a 74-member council
living in his district and holding the meetings in his district has the
means at his disposal to keep abreast of the thinking on the part of
the people he represents.
Senator Moss. Well, we like to feel Conff.ress always exercises ulti-

mate wisdom in deciding things for the Federal Government, so I
think your answer is responsive to the question. A number of people
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coming in simply say, well, the tribal council doesn't represent the
viewpoint of all of the members of the tribe. It seems to me that
is automatic. It will never represent the viewpoint of all the mem-
bers of the tribe, but it must accept the responsibility for protecting
the welfare of the vast majority that it represents.
Mr. PECORA. I would say, Mr. Chairman, that is a fairly repre-

sentative expression of the situation as we see it. I personally sat
with the council of several Indian groups and questioned them on
this very point. I remember at the meetings with the Oklahoma
group consisting of several Pueblo groups, how we questioned them
as to how they arrived at decisions, how the council was elected and
formed, and how they operated. I came away with a good feeling
that we are doing it in the right way, and a better feeling on one
point.
I find among white people, frankly, a strong feeling and desire

for affluence, development of an estate and almost greed related to
it as a consequence. I found in the Indian groups I talked with no
relationship of that whatsoever. I found no sense of envy if another
Indian group was fortunate enough to have uranium on their reser-
vation, or a different group to have coal, and they were making
economic progress.
I think it is characteristic of the culture of those people that they

are decent, good people who are looking to the future and are not
running down other people who are successful. They are so different
from the people that I associate with, it was a shock to me.

Senator Moss. Well, that is a good testimony for our Indian
brothers.
I have one or two more questions and I know my colleagues have

some.
There was a story presented that the employees at Mesa Verde

were restricted from commenting on the Black Mesa strip mining
powerplant development. Are you aware of that? Is there any such
restriction placed generally on National Park personnel?
Mr. PECORA. I am not aware of the incident to which you refer,

and I am sure the Secretary isn't aware of it. Certainly I have not
issued any instructions for muzzling people or keeping their mouths
shut.
I would say, however, in good management practice and this is an

add-on to the statement I already made, if a man is employed in the
Federal Government he should shape the nature of his comportment
to the institution he is serving, which is the Federal Government.
Now, if he has, on his own time, made comments, that is his affair,

but if he is criticizing an administrative action publicly without know-
ing what the action is, I think he should be called on the carpet and
be permitted to make his comments directly to his superior.
I don't know what the incident to which the chairman refers is,

but I know of no restrictions put on anybody except to use good
commonsense.
Senator Moss. Well, this, as I recall it, was a press story saying

that some employee of the Park Service made some comment about
the air pollution around Mesa Verde, he couldn't see very well around
there now, and on being revisited at a later time he said, I have to
keep my mouth shut now, I am not permitted to say such a thing.
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This, you know, is a little irritating incident, but the sort of thing
that goes on in the comment around there, and I just wanted to have
your comment on the record.
Mr. PECORA. I would like very much to look into this matter. I

assure you there has never been such a restriction issued. As a matter
of fact, it would be very foolish for someone looking at a lot of smog
to say the smog isn't there.
(Subsequent to the hearing, the Department of the Interior sub-

mitted the following:)
Examination of the record in light of this inquiry revealed that 25 seasonal

employees of the National Park Service who identified themselves as members
of the Interpretive Ranger Division at Mesa Verde signed a letter protesting
"the disastrous Navajo power project and the Black Mesa stripmining oper-
ations * * *" The letter appeared in the Durango, Colorado, Herald on August 4.
The Department of the Interior considers it appropriate for private citizens to
express their personal views in this manner.
At the time of the publication, the National Park Service received numerous

complaints that members of the Interpretive Ranger Division at Mesa Verde
were using their time with captive audiences to attack the Four Corners program.
When reminded that this did not comply with their job requirements, nor ade-
quately serve •the public need, five of the seasonal employees resigned.

Senator Moss. In this study that you are now making with these
various task forces on this whole Four Corners power generation
problem, are there any opportunities for the local people to be called
in to make further comment?
Mr. PECORA. Mr. Neuberger can give you more detail on that. He

is the chairman of the study group on whom I place this responsibility
for participation of everyone in the study affair.
Mr. NEUBERGER. Mr. Chairman, that specific decision is being con-

sidered by our management team in the study effort, and we will make
a recommendation to the task force on how it disseminates the South-
west Energy Study Report, its contents to the public, and other news
media.
I am sure it will be considered and that the public will be kept fully

informed. Secretary Morton has directed that and the decision of how
it will be done will be with the task force and the recommendation will
be made to them.
Senator Moss. In the cotirse of making your study report, though,

are you not having any open public forums or hearings of any sort?
Mr. NEU-BERGER. We have held briefings to keep the people informed

of the study. We have held briefings for conservation and public
interest groups, and for the Senate and House committee's staff here
on the Hill. We held a briefing on the study and discussed with people
in Salt Lake City, inviting local groups from the whole region to be
present, and at that time we had an interchange with them on the
concerns they have, their comments on the study. In preparing our
report we are going to consider the comments and the information
that they provided in these briefings.
Mr. PECORA. If I may extend Mr. Neuberger's remarks, we have had

several meetings with university and conservation groups and in-
dustry groups as indicated by Mr. Neuberger, and we will continue to
have these briefings. In July, when the Secretary was in Denver, he
had such a meeting with a broad group of conservation representa-
tives. On August 13, here in Washington, I held such a meeting with a
number of universities and representatives of other organizations.
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Mr. Neuberger referred to the meeting held at Salt Lake City. As a
result of these meetings, we have received already a great number of
comments and substantive suggestions for consideration by the study
group. These materials have been reviewed and are being worked into
the study plan by the study team, working through Mr. Neuberger's
direction.
Senator Moss. I am glad to have you reply to that. I think that not

only might some valuable suggestions and good in-formation come in
that way, but it also tends to keep the matter more in perspective. This
is a very emotional thing, I guess, all over the country, particularly
the area that many on this committee come from, and to keep it in the
open with opportunities periodically for people to go and say their
piece, or hear others say their piece, is certainly a desirable way to
proceed in this matter.
Well, I have taken a long time asking questions. I will give my col-

leagues a chance.
Senator Anderson?
Senator ANDERSON. No questions.
Senator Moss. Senator Allott ?
Senator ALLOTT. I prefer to yield to my other colleagues, since I

arrived late.
Senator Moss. Senator Jordan?
Senator JORDAN. Thank you.
Mr. Secretary, in your statement you said whether existing State,

Federal, and local air and water quality standards can protect the
values at protective levels is not yet known. When do you suspect it
will be known
Mr. PECORA. This is the primary purpose of the study, Mr. Senator.

We had hoped by next March or April to have a full study report
covering the entire spectrum of the study plan which is in one of the
appendices presented to the committe.A.
We will, of course, in certain aspects know well before then, because

in many areas of the study group there is a great volume of informa-
tion and data already existing, and the work plan of the study group
is to accumulate, synthesize, and evaluate and assess that data.
So, I would suggest that certainly by next spring we will have the

first handle on the interreaction of plants close together and a general
analysis of the overall reaction of the entire region before any new
plants will be considered.
Senator JORDAN. Do you have any idea of whether additional Fed-

eral legislation might be required in this area?
Mr. PECORA. It may very well be, and the Secretary would like to

study this report and its implications in great detail. I would presume
that the general concept of the National Environmental Policy Act
would be enough for any Federal agency to work with a sense of con-
science of what the act intended to imply, that one must not go full
scale, pell-mell into these projects but one must consider the side
effects and if they are too severe, then modifications must be made in
the project.
If they, for example, are acceptable, this does not mean the project

must cease or be deferred interminably. I think just good sense must
apply here, but we must take into account all of the aspects of the en-
vironmental and social implications.
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Senator JORDAN. It is my understanding that under the Depart-
ment contract, you do include in the contract certain environmental
protection provisions. Will you enumerate some of those for us?
Mr. PECORA. Yes, indeed.
Some of these are summarized in one of the appendices, and in the

contracts in particular dealing with water. There are a number of
examples and I will call on my colleagues to give you some specifics.
For example, Senator Moss mentioned the possible effect of the
ground water to the slurry line. If it shall be found that there are
permanent damaging effects to this procedure, that water supply will
cease and Peabody will have to find water from some other source.
That is a contract requirement.
There are other examples, and Mr. Morthland will give you some

specific examples.
Mr. MORTHLAND. Mr. Chairman, Senator Jordan, the contracts

which we have executed to date all contain water pollution control
provisions and air pollution control provisions. In general substance,
the control provisions require that the plant operators or owners
prior to installation of pollution control equipment must furnish
their plans and technical design data to the Department of Interior
technicians or resnonsible officials for review, and they may not use
those devices or that equipment without the written consent of the
Secretary.
Now, certain standards of control are set forth in the contracts.

Roughly, the air pollution control requirements in most of our con-
tracts require design efficiency and air pollution control equipment
to remove 991/2 percent of particulate matter; the actual operational
requirements are to remove 97 percent particulate matter over a
month's period, and not less than 96 percent over a given 24-hour
period.
The water pollution control standards have to do with the con-

tamination effects of any effluent discharge, and they must be held
within limits that are spelled out in the contract.
Now, the contracts further provide that not less often than every

10 years the plant owners and operators and the Department must
review the technological advances that have been made in pol'ution

• control equipment with a view toward upgrading or installing any
new equipment which affords better promise for both water and air
pollution enhancement and control.
We have some monitoring provisions in the contract. The pollu-

tion control provisions place a requirement upon the contractors to
install and conduct—install equipment for the purpose of, and to
conduct measurement tests periodically to make reports to the Depart-
ment. They also give us the opportunity of free access to the plants
for the purpose of making a check on the operation of their pollution
control equipment.
In the event we find, I presume, that the equipment is not operating,

to the standards required by the contract, we then have the obliga-
tion—the right and the obligation to take such actions as may be
necessary to correct that under our contractural requirements.

SPnator JORDAN. All right.
These provisions in the contracts are intended to comply with all

Federal, State, and local laws. Who is the enforcer? Who becomes the
enforcer of the provisions of the contract?
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Mr. MORTHLAND. The enforcer, I believe, so far as compliance with
the Federal air pollution control standards, is the Environmental
Protection Agency.
Now, the primary enforcer for compliance with the State or any

local governmental regulations or requirements, I presume, would be
the local agency involved. We can see, however, that we have an obli-
gation to see that enforcement measures are taken if we detect some
violation or some deficiency in the design or operation of this equip-
ment. I would say that under the contract, under the proper inter-
pretation, we would have this obligation to call attention to it and
bring this enforcement provision into play.
Senator JORDAN. Is there any conflict of jurisdiction between the

Department of Interior and EPA with respect to the enforcement of
the contract provisions?
Mr. MORTHLAND. I don't feel there is; no, sir.
Mr. PECORA. I don't see any conflict here, 'Senator. I do think we must

rely .on the State or local agency whose standards must be upheld for
continued observation, which may 'be done independently of our own
observations and measurements.
Senator JORDAN. Who is the monitor of the operations to know

whether the provisions are being complied with?
Mr. PECORA. The State and, on the Federal side, the Environmental

Protection Agency are those who enforce the standards. We make the
contracts and we describe in the contracts that the standards will be
adhered. But the enforcement must be the State and the regulatory
agency on the Federal side, which is the Environmental Protection
Agency.
Senator Moss. Aren't you really saying that the polii.e 'power is

used to enforce it and that would be the local agencies? fhey would
apply the police power to say that you are now violating the law that
we have here, but if you depend on the contract, then the parties to the
contract, that is the other parties to the contract, would have to en-
force that as a contract right, and say this is a breach of the contract
because now you have not observed the terms of the contract isn't that
right?
Mr. PECORA. That is stating it very succinctly. We could, of course, in

the Department of Interior, in observing the operation of the con-
tract, whether it is coal mining with restoration deficiencies or whether
it is the air or water, we could call this to the attention not only of the
enforcing agency, but also to the contractor. If he doesn't get up and
fix this up we have to do something under the obligations of the
contract.
I would say, without any question of a doubt, that the Interior

Department does have clout in this issue, but we must rely on the
standards analysis and regulations by the State entity and the Federal
entity responsible for the regulations and that is the Environmental
Protection Agency.
Senator JORDAN. In one of your attachments you indicated that

draft environmental impact statements have been submitted to CEQ
in all but one case. This would indicate they are being circulated to
appropriate Federal and State and local agencies and to interested
parties for review and comment. The usual review and comment
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period is 90 days. However, some of the draft statements have been
pending for substantially longer periods. Some statements associated
with the Navajo project have been pending for 9 months and the
Hayden Unit No. 2 has been pending for over 4 months. What is the
significance of this?
Mr. PECORA. First, let me refer to the appendix to which the Senator

has brought my attention, which is appendix C, a list of the environ-
mental statements and their status is given on that page. Number
one, the Navaho project has the word "consolidated." What we have
done, Senator, is to take all of the individual drafts which follow it,
and to consolidate several of them into a master statement. Hence
that is one explanation for the apparent delay.
The draft to the Council on Environmental Quality, which was

made on October 5, 1971, was that consolidated statement, and that
is why we brought it into focus in one statement.
Does that answer the question?
Senator JORDAN. Yes, that answers it.
I will yield.
Senator Moss. We have invited the Public Works Committee to

sit with us. They have jurisdiction over a good bit of what we are
talking about, and we are pleased that Senator Montoya, who is a
member of the Public Works Committee, is joining in this hearing,
and I will ask him if he has any questions?
Senator MONTOYA. Thank you, and the other members of the com-

mittee, for extending me the privilege of attending this very impor-
tant session. This allows me the privilege of asking a few questions
which I deem very essential in view of the fact that my State is suf-
fering from the environmental consequences of one of the plants
about which you have been speaking today.
I would like to ask this question of Mr. Pecora.
Do you understand, Mr. Pecora, that the discharge from the Four

Corners Plant, on a per day basis, is 350 tons of particulate matter or
fly 'ash?
Mr. PECORA. It is my reading of the facts and figures available to

me that that calculation at the present time with full operation of the
plant is a fairly acceptable figure. That is as correct as we can make it.
Senator MONTOYA. And that the additional discharge by this plant

in sulfur oxides is 320 tons per day?
Mr. PECORA. I don't have the same confidence in that figure, Senator,

because we have yet to determine how much sulfur is being retained
in the fly ash within the stack. On chemical analysis, one series of
chemical analyses indicated, for example that the coal going into the
system averages about 0.7-percent sulfur. There is a recent report
that you may know about, just issued about a month ago, by the State
Office of Alines in New Mexico which gave that very complete analysis
of the nature of the coal itself, and its distribution.

Senator MONTOYA. This testimony was adduced at the Albuquerque
hearing and has never been contradicted up to now.
Mr. PECORA. We will be able to give better facts on this. From the

analysis I have seen made since the hearings, at least 25 percent of the
sulfur is being grabbed in the heavy ash and fly dust that stays within
the smokestack and is then transported physically out, at least 25
percent.
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Senator MONTOYA. Let me follow up with this question now. It is
also known that the city of Los Angeles, which has a high degree of
pollution in its air, emits 110 tons per day in comparison with 350 from
the Four Corners Plant alone. That was of particulate matter, fly ash,
and 225 tons per day in the city of Los Angeles compared to 320 tons
of sulfur oxides. The city of New York is less than this, and the city of
New York is an industrial city. That is why we are very concerned.
We, in New Mexico, pride ourselves in having very pure air and we

don't want to become an economic colony for any of the other States.
Let us go now into the state of the technology and what are we doing

with respect to the enforcement provisions or the requirements which
would force these companies to update the technology to contain the
ash and the oxides.
Now, I understand that these plants are not doing anything about

containment of sulfur oxide. There is no technology being installed
to take care of this containment. Is that true?
Mr. PECORA. I don't have the detailed information on what is

planned, but I can speak of what is being done at the present time and
what is being proposed. For example, units 1, 2, and 3, which I made
reference to earlier, Senator, that the design is for installation of the
venturi scrubbers at units 1, 2, and 3, and this design is intended to
grab, by plan, 99.2 percent or more of the particulate matter which is
probably a factor of 10 to 20 times better than the present situation.
As I mentioned to Senator Moss, we are going to monitor this care-

fully. This is just the particulate matter.
Senator MONTOYA. 99.2 percent, all right. Let's go into the time ele-

ment. When is this expected to be done?
Mr. PECORA. It should be operating, according to the plans made

available to us, by the beginning of next year. In other words, through
December is the time required for installation and operation.
Senator MONTOYA. Is 99.2 percent satisfactory and is it in line with

what is average for containment in those plants which have updated
their technology?
Mr. PECORA. I would say that the present upgrading as projected,

with installation of these wet scrubbers to these three units, that some
figure over 99 percent is a dramatic improvement over the present,
which is in the order of 75 percent fly ash particulate matter control.
Yes, I would say the design of the venturi scrubbers is certainly well
above the State standards.
Senator MONTOYA. It is my understanding that in most instances

where this technology has been applied that the containment is 99.4
percent and that the capability under the new technology is 99.8 per-
cent. Now, why aren't we insisting on the utmost?
Mr. PECORA. This depends, of course, on the nature of the coal

being used. Western coals have a relatively high ash content-
Senator MONTOYA. And lower sulfur content?
Mr. PECORA. Yes, by far. So that we have an advantage in one case

and a disadvantage in another case in dealing with our western coals.
But for the most part, the coals of the western region are low-sulfur
coals. You are correct, Senator.
The ash content, therefore, is a function of the coals going into the

furnace which will be a function of the amount of ash being produced
and the percentage control or the grabbing or catching of this is a
matter that has to be studied in each individual case.
Now, the figure that I gave you as to the presently contemplated

results, after introduction of the venturi scrubbers on units 1, 2, and
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3, would reduce that fly ash emanating into the atmosphere down to
about 26 tons per day, when it is fully operated. It is a very low
number when all of the other elements are put into it. But for units
4 and 5, according to plans I have seen, there are some bag house
filters being considered for installation that have not yet been in-
stalled, and I think this is an exercise that would cost several millions
of dollars—the number escapes me, but I think it is more than $20
million. It is about $25 million.
Normally, because it represents an improvement in the operation,

we in the Department would not hesitate to grant such a request for
an installation of this kind.
However, in view of the National Environmental Policy Act, I have

just recently sent a letter to the Council on Environmental Quality
and to Mr. Ruckleshaus of the Environmental Protection Agency
asking concurrence to put aside a necessity of a 102 statement, because
this is a good thing. This would enhance the environment, so let's
not waste time going through the procedure of recording and com-
menting and so forth.
I hope the Senator would agree with me, when you see something

that would maximize the good for a change, let's get with it. This
would help the units that are to be put on here in the areas of collec-
tion of the particulate matter plus the sulfur.
So, I would say in summary, very briefly, that a plant which is

designed and constructed some years ago is now under review so that
accommodations can be made to increase the collection procedures of
the problem.
Senator MONTOYA. Another point I want to make is that I fully

appreciate the plants were constructed some years ago before the
technology was devised, but are we going to give them grandfather
status and sacrifice our environment in the process?
Mr. PECORA. Absolutely not.
Senator MONTOYA. Are we going to insist that they comply with

the new requirements for new installations?
Mr. PECORA. We are insisting on that and are presently having no

difficulty with the companies to their response.
Senator MONTOYA. Somebody has to move these companies into a

timetable and I think it is up to the Department of Interior, which
controls some of their leases, and also the Environmental Protection
Agency. The two in tandem should oversee that they have a reasonable
timetable, but not unreasonable enough to impair the environment.
Now, I want to ask one more question. In view of the fact that your

goal now seems to be 99.2 percent containment, if these plants were
located in California, would this 99.2 percent satisfy the regulations
in the State of California?
Mr. PECORA. I don't know what the air standards are of the State of

California.
Senator MONTOYA. I understand they would not, and that a plant

with this kind of control could not satisfy those requirements in the
State of California. So, why should we in New Mexico be relegated to
such a deficiency when the benefiting State is not doing anything about
it?
Mr. PECORA. You are quite right in raising the question in the form

that you have. The State of New Mexico must have its own standards
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to which all industry must comply and in any contracts we issue we
wi I be certain that that compliance does exist.
Now, the figure of 99.2 collection of particulate matter is, of course,

the next stage that we have based on our present technology, and it is
the intent of the Department and industry to elevate this to 99.5 and
99.8 as soon as technology permits. So that in our case 
Senator MONTOYA. I understand the technology does permit it now.
Mr. PECORA. Well, the installations are being made at the present

time on new plants too. And our contracts are retroactive so that if
new standards are developed they must comply. I am in sympathy with
the point of view the Senator expresses, and I can assure you that we
are likewise sensitive to this issue, that we are not permitting any
of the industries or companies that come within our purview in any
way to defer or delay because we think it is necessary and I must
report, quite frankly, that the companies which whom I have spoken on
this issue have indicated a readiness and willingness to do as much as
they can, as they possibly can.
Senator MONTOYA. I want you to know that I fully appreciate the

vast expenditure these companies must undergo, but they also can ask
the beneficiaries of these benefits that they should pay additional rates
to take care of the new technology.
Now, another phase which concerns me is the containment of the

sulfur oxide. There has been no mention here this morning as to what
efforts are being made to contain the sulfur oxide emissions.
There are serious emissions from these plants, from the Four Corners

plant, for instance, of 320 tons daily, sulfur oxide. There is a new tech-
nology that has evolved and there is no indication of any requirements
of these powernlants to install this new techno'ogv.
Now, what is being done about that, and what do the contracts

provide to create an obligation on the part of these companies to
install such technology in the near future?
Mr. PECORA. I will make some comments and ask my technical

colleagues to expand.
Further, I think the Senator has categorized particulate matter

separate from sulfur oxide and nitrous oxide. This is an appropriate
approach. Let me make some comments that recent chemical analyses
have revealed.
The chemical analyses of the fly ash emitted from the furnace action

have been collected and analyzed. I have seen the analyses as reported
in the usual inorganic chemical formula tables, silicon dioxide, SO2,
A1203, down to calcium oxide. As a geologist, I saw this immediately,
the chemical analysis of the fly ash is almost identical to the average
analysis of the rocks of the earth's crust.
In other words, a windstorm produces a great deal more particu-

late matter, but of the same composition. So, in the matter of the
particulate matter that is being emitted, here is a question of trying
to reduce it for the esthetics more than any other reason, frankly,
because there is no need to have a lot of black smoke if you can stop
it. Wind is bad enough on a windy day. As a matter of fact, when
I was visiting the Southwest and saw the Fruitland generating plant
one day, the next day there was a terrific windstorm and I calculated
the amount of dust being moved around and there was a shocking
relationship.
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Nature is doing a far greater job in moving the material, but that
is no reason why we should permit excess particulate matter to move
from these stacks and I agree with the Senator on that.
The other area, which is the oxidized sulfur and the nitrous oxide,

I should say I don't accept the figure which has been used in the past
because we have evidence now that some of the sulfur is being with-
held and grabbed in the chemical reaction within the fly dust particles
themselves during the process of combustion.
As a matter of fact, even a partic e that goes out through the stack

has its sulfur in the form of a sulfite or some other form. But our
chemical work will reveal this.

Nevertheless, whatever sulfur is going out as will be revealed as a
result of these chemica' studies now underway, we should reduce
that because sulfur itself is not a desirable element in the effluent.
Senator MONTOYA. Don't you have a pilot plant in St. Louis which

indicates that it is able to contain 80 percent of sulfur dioxides?
Mr. PECORA. I don't know about this one. We have research pilot

plants going on at the Mohave plant and four or five different methods
are being utilized.
Because this committee deals with resources as one of its purviews,

let me give you some of the inquiries that are now going on in the
research pilot stage. For example, it has been found that some of the
coproducts of the oil shale in the three Western States are sodium
carbonates, hydrated sodium carbonates, and in their raw state one of
these is called nahcolite for identification, and is a very good grabber
of sulfur and nitrous oxides if used in the raw states.
Experiments are being done by a great number of individual com-

panies in this and other products which can be possibly an effective
grabber of sulfur and nitrogen in smokestacks themselves if used in
the system.
So, work is going on here. It is very interesting.
Senator MONTOYA. What specific contractual arrangement or re-

vision is in sight to require these companies to contain this sulfur
dioxide?
Mr. PECORA. The first requirement is that they meet the State stand-

ards. That is the first requirement.
Senator MONTOYA. What is your agency doing and what is the task

force directed to do in this respect, and what authority do you have
under mineral leases to exact some kind of performance from these
companies?
Mr. PECORA. Insofar as the standards are concerned, if the operating

plant meets the State standards, then I think all we can do beyond
that is to observe and to make suggestions and get data and use in-
fluence, if possible, in order to improve a situation. But if the stand-
ards are being met, Senator, I would submit that it is the intent of the
entire institutional arrangement.
Senator MONTOYA. Let me express some concern now. My concern

is this: In trying to exact 99.2 percent performance, I feel that we are
doing less than the maximum, which I believe to be 99.8 percent. By
exacting performance with respect to fly ash, we are ignoring per-
formance with respect to emissions of sulfur dioxide and we are not
trying to require new technology to be installed for the containment
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of sulfur dioxide. I think this is becoming an orphan, this aspect of
the question.
I would like to find out from you gentlemen whether there is any

plan, any definitive plan to try to take care of the escape of sulfur
dioxide?
Mr. PECORA. First, I should make reference again to the fact that

our contracts are retroactive in review. That the best technical pro-
cedures must be applied. Mr. Clarke, my deputy.
Mr. CLARKE. I think the element of retroactivity is a very important

one, and it embodies the concept that the best available technology will
be used in every instance for emission control, sulfur dioxide, par-
ticulate matter, or whatever.
I think it is a fact that pilot plants of small size, essentially labora-

tory type equipment, have achieved reasonably good sulfur dioxide
removal. I think the thing that has not yet been demonstrated is that
large-scale operations can be done on an engineering plane of prac-
ticality and on an economic level of practicality, and this is what is
being sought now.
Our provision is that once this has been established all over the

industry, it must be included within the plants within our control. Of
course, as the Under Secretary has said, we must conform to the stand-
ards if the standards can be conformed to, there is a cooperating
Federal agency that will insist this be done. So, there is no escape
from this.
I think there is a positive guarantee that whatever technology is

available will have to be incorporated in these plants by two authori-
ties our own contract responsibility and the regulatory control of
EPA and their State cooperators.

Senator MONTOYA. Thank you very much, Mr. Chairman, for allow-
ing me this opportunity.

Senator Moss. Thank you.
Senator Anderson?
Senator ANDERSON. I am putting in the Congressional Record a let-

ter from a Pueblo Indian who is not happy with the question of water.
I don't expect you to comment on that now, but I would like you to
look at it.
Mr. PECORA. I would be happy to read the letter. I am not aware of

such an expression of discontent. I have talked with several of the
Pueblo groups myself, and this did not come to my attention, Senator,
and I will be happy to look into it.
Senator Moss. Would you not only supply the Senator an answer in

writing, but we will also put it in the record.
Mr. PECORA. Yes; I would be happy to do it.
Senator ANDERSON. I just want to make sure there is an answer of

some kind for it.
Thank you.
(The material referred to follows:)

[From the Congressional Record, Oct. 15, 1971]

DELIVERY OF WATER FROM RIO GRANDE TO PUEBLOS

Mr. ANDERSON. Mr. President, I have just received a letter from Mr. Diego
Abeita, chairman of the Irrigation Committee of the Middle Rio Grande Pueblos.
Mr. Abeita has attached a copy of a letter he wrote on September 30 to the
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governors of the six Middle Rio Grande Pueblos and to the members of the
Middle Rio Grande Pueblos Irrigation Committee concerning delivery of water
to the pueblos from the Rio Grande.
There has been a great deal of talk about mistreatment of the pueblos in the

Middle Rio Grande and statements have been made that they are being short-
changed on water and have not been receiving what they need for their oper-
ations. I believe the attached report to the governors and committeemen is a
very fine and concise report and very plainly points out that the Middle Rio
Grande Pueblos have been receiving their share of the water from the Rio
Grande.
Mr. President, I ask unanimous consent that the letter from Mr. Abeita and

the above-mentioned letter to the Governors and committeemen be printed in
the RECORD.
There being no objection, the letters were ordered to be printed in the RECORD,

as follows:
"ALBUQUERQUE, N. MEX.,

"October 5, 1971.
"Hon. CLINTON P. ANDERSON,
"Senate Office Building,
"Washington, D.C.
"DEAR SENATOR ANDERSON: I am enclosing herewith a review of our water

situation for the season 1971 pertaining to the Six Middle Rio Grande Pueblos,
consisting of Cochiti, Santo Domingo, San Felipe, Santa Ana, Sandia, and Isleta.
"We thought you would be interested in the factual review of our water year.

We know that you are well informed on the subject of Indian water rights,
and have always been interested in Pueblo Indian affairs.
"We are rather disturbed by the distorted press releases which have confused

a lot of people on the subject, and have been accelerated a move to create an
independent Bureau called the Indian Legal Trust Council which we think is
a very dangerous threat in our relations with the United States Government
and particularly, the Department of Justice.
"We ask your constant observance on this move.
"Thank you for your attention.

"Yours sincerely,
"DIEGO ABEITA."

"ALBUQUERQUE, N. MEX.,
"September 30, 1971.

"Governors and Committeemen, Six Middle Rio Grande Pueblos, Members, Middle
Rio Grande Pueblos, Irrigation Committee.

"GENTLEMEN: At this time we think it well to review our experiences in the
irrigation year of 1971 which will be over in October.
"First, you will remember that the Committee was authorized to ask the

Secretary of the Interior to make the demand for storage of water for the irriga-
tion season of 1971, in the El Vado Reservoir. This request was made the latter
part of 1970, and you were furnished a copy of the letter to the Secretary.
"Upon our request to the Secretary, Assistant Secretary Loesch immediately

conveyed our mess.age to the Conservancy District to store a sufficient supply
of water for the six Pueblos to meet their needs. The Conservancy District then
instructed the Reclamation Bureau to store water for the Pueblos.
"The Reclamation Bureau then stored 23,500 acre feet in El Vado for the

exclusive use of the six Pueblos. However, we had an adequate supply from the
natural flow of the Rio Grande until June 14, when the stream became low rang-
ing about 250 s.f. at Otowi.
"On June 15, we then made a request through the Superintendent for the re-

lease of a supply of water from El Vado to meet our needs; however, the Con-
servancy District released 5,000 acre feet from Heron Lake said water coming
from the San Juan-Charaa diversion. This was the first release that was ever
made of this San Juan-Chama water, and it was delivered to the Pueblo lands
on a priority basis. It lasted until about July 1, when Reclamation started to
divert another 5,000 acre feet from Heron Lake and 5,000 acre feet from El Vado.
About one-half of that release was delivered to the lands within the Conservancy
District including Indian lands; of course, when the rains in the North supple-
mented enough to the natural flow, our needs were adequately met. This situation



prevailed until September 14 when the East side of the Isleta lands were in
short supply.
"Therefore, on September 14, we requested another supply of water be made

available from storage whereupon a flow of 250 s.f. in volume was started from
Heron Reservoir, and this supply was intended to continue until there was an
adequate amount for lands and to supplement this amount of our water from
El Vado if it were needed for the rest of the season.
"The flow continued through the Indian laterals, when on or about September

23, the rains added enough to the stream flow, and as of now, it still continues
to suffice to mature our crops.
"Some Observations and Conclusions are:
"Comparatively, we think the six Pueblos have fared very well this season.

Thanks for the cooperation we have had from the Office of the Secretary of the
Interior—particularly from Assistant Secretary Loesch, the Middle Rio Grande
Conservancy District, the Reclamation Bureau, and the Irrigation Department
of the Bureau of Indian Affairs.
"The Pueblo of Isleta ds the Southernmost of the Rio Grande Pueblos and

therefore is more sensitive to the proper administration of the Rio Grande's
supply from storage and flow. They are now farming and irrigating approxi-
mately 4200 to 4500 acres, and it seems they have been adequately served this
season as in other seasons.
"Also, because of this situation, they are at a vantage point to reckon for

adequate service. It seems that it has been a good year and a good yield from
our river, our land, and our efforts. There is yet to be harvested some corn,
partial cutting of alfalfa, chili, and some garden crops. The prospects look
favorable.
"We are astounded there has been so much squabble that we are stealing water

from Indian Tribes upstream when we are the last on the lower end and we get
only what they have left. This turmoil, we believe, is being generated by non-
Indians who have no interest in our welfare nor any vested interest of the water
of the Rio Grande.
"We note in the papers that these persons are posing as 'experts in water

rights', 'Indian experts', etc., and telling the general public what an 'awful shape'
we are in. After all, our well being depends upon us, ourselves, how expert we
apply the vital substance our Mother, the river, gives us, feeds us, and raises us
with, as we have done for a thousand years. We would be pretentious, indeed,
if we went about and abroad assuming that we are experts on other people's
affairs—yet, there are those who are doing so with us and our destiny—giving
out distorted news releases; trying to make the public believe they are the
saviours of the downtrodden, abused, and ignorant Indians in order to build
their own fortunes and their own bureaucratic empire and to puff up their own
egos.
"We make our remark from long and hard observations that: Never has the

horizon with the Indian people been brighter nor opportunities between greater
and more abundant in all fields and the Government more generous in every
area of our lives. Now, let's start our thinking from there, continue this progress
that we have thus far made and worked so hard for.
"I take this occasion to wish a big harvest and good health for you and all our

people. I am glad to have been of service to you this season as in the past seasons
and thank you for your confidence and cooperation.

"Sincerely yours,
"MEG() ABEITA,

"Chairman, Irrigation Committee, Middle Rio Grande Pueblos."

U.S. DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,

Washington, D.C., December 10, 1971.
Hon. CLINTON P. ANDERSON,
U.S. Senate,
Washington, D.C.
DEAR SENATOR ANDERSON: At the Interior and Insular Affairs Committee hear-

ings on Wednesday, November 10, 1971 concerning the Southwest Powerplant
Development you requested that we comment on a letter you had received from a
member of the Isleta Pueblo Tribe concerning water rights and the use of water
by the Isleta Pueblo people. The particular matter complained about by the
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member of the tribe is the creation of an Indian Trust Counsel to represent

Indians in water right matters.
The proposal to create an independent Indian Trust Counsel Authority is part

of the legislative package that came from President Nixon's message on Indians

delivered to the Congress on July 8, 1970. The sole responsibility and duty of the

proposed Trust Counsel will be the advocacy of the trust resource rights and

interests of the Indian people, untrammeled by other considerations or public

policy. It is true that the Department of Justice would no longer be responsible

for the legal defense of Indian trust resource rights and interests, but neither

would the Trust Counsel be hampered by the conflicts that now weigh in the

balance when the Department of Justice must decide what action to take on cases

involving Indian trust resource rights and interests. We believe that the strong

pro-Indian advocacy that will be exercised by the Trust Counsel Authority will

more than compensate for the loss of legal support from the Department of

Justice.
At the request of Senator Moss, a copy of this letter is being submitted for the

record of the hearings mentioned above.
Sincerely yours,

W. T. PECORA,

Acting Secretary of the Interior.

Senator Moss. Senator Allott ?
Senator ALLOW. No questions.
Senator Moss. Senator Fannin?
Senator FANNIN. Thank you, Mr. Chairman.
I have 24 questions, 23 of them have been capably answered.
Senator Moss. Give him the tough one, then.
Senator FANNIN. I am very pleased with the responses you have

made, Mr. Secretary. You have covered very ably the benefits that will
accrue to our Indian citizens on the reservations that adjoin the plants.
I would like to have your thoughts on the benefits that will accrue to
other reservations, particularly some that are isolated from that area,
the Papago Tribe specifically. I don't know if you are familiar with the
developments they are planning now and the need they have for
electricity.
Mr. PECORA. No, I haven't been following that.
Senator FANNIN. The chairman of the Papago Tribe was in my office

yesterday discussing what can be done in relationship to having ade-
quate power on their reservation. At the present time they have a lim-
ited amount of power, very few homes that do have electrical service.
The problem they have now is that they have an opportunity to

develop a new powerline which will be quite extensive, but they do not
have the power available at the present time. If these projects do not
continue to go forward they will not be able to get that power.
So, I do think this should be a part of the consideration in determin-

ing what should be done as far as timing is involved. We realize the
serious shortage that can come about and I know you are aware of
that. I did want to bring this to your attention because I think it is
important.
Mr. PECORA. Thank you, Senator.
Is this related to the Navajo plant?
Senator FANNIN. It would be related to the Navajo plant; yes. The

Navajo plant would be the one furnishing additional power. They just
naturally have a lack of power there many times in that area where
some of the water districts are cut short, and they have been back sev-
eral times to check with the Department about what should be done so

63-876 0-72—pt. 6-9
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that they have assured power supplies. This is a very important part
of the potential for developing the resources.
We do feel this is absolutely essential. Now, when we are talking

about the technology for removal of particulates and sulfur, naturally
we are vitally concerned with New Mexico and we have the same prob-
lem in our State.

I, of course, realize we cannot have a plant like that in a populated
area, but there is a great difference in having a plant in an isolated area
than in a populated area. I realize technology is going forward, but
haven't we made tremendous advancements just in the past 5 years?
Mr. PECORA. No question about it. I think the R. & D. that has

been going on is really substantial and there are so many avenues
that appear to open up to follow into a pilot plant that we are at a,
loss, you see, to select any one at this time for a given problem. There-
fore, what we must do is to get several R. & D. avenues opened up
at the same time so that we can pick the best course to follow for
the future.
I would say that in the past, over several decades, without ques-

tion of a doubt, I think industry in general had not been thinking
too much of the side effects or else the people themselves have
accepted it because of the benefits that accrued to them. But over the
past 10 years, certainly culminating in the passage of the National
Environmental Policy Act, the consciousness of the American people
now has risen to a point where we must do something.
Industry is doing it, government is doing it, and consumers are

doing it. I think what I see with any form of development over the
next 5 years that we will resolve many of these problems.
As the Senator from Utah said earlier, there must be some reason-

able period of time in which to have these people toe up. The fact is
they are not dragging their feet, and we are confronted with a tech-
nological breakthrough in many areas. We don't find a dearth of funds
to make these changes in some of these companies even though there
is a reluctance to nut a high capital cost in some of these areas, never-
theless it is being done.
Senator FANNIN. I know the rate structures will have to be adjusted

to take care of this. As I understand, the additional cost for the Navajo
plant for the equipment they are installing is about $90 million is
that correct?
Mr. PECORA. That is the general area I have seen, plus or minus,

but even the plus or minus gives you a substantial figure.
Senator FANNIN. It is almost 20 percent of the total cost of the

plant. So, this will be a factor and I certainly agree that this should
be done, but I think peo-nle must realize that it is going to be neces-
sary for them to pay additional charges because those charges can't
be passed on to anybody else.
I think there is quite a misunderstanding, too, we hear people talk

about they should cut out the lights at Las Vegas along the strip.
We had some figures on that and it was something like less than one
percent of the total that is involved and it doesn't amount to anything
at all. So, it isn't a major factor.
I think the refrigeration which is very necessary in the South-

western States is many, many times over that factor, but I realize
that we must take everything into consideration.

•
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Mr. PECORA. You made comment earlier about the one group, the
Papago group, that will receive benefits from this whole project.
We made the analysis that some 20 million people are involved with
the output of energy and that is no small part of the population of
the United States. Therefore, it is a major program and cannot be
taken too lightly and put aside too easily.
Senator FANNIN. I realize that. If we do put it aside and have a

crisis program with brownouts and blackouts, it is going to be even
more costly. I just wanted to bring it to the attention of many people
who don't realize we are not talking about bright lights, we are talking
about lights for Indian people on these reservations. We have a great
number of Indians in our State and they are destitute, they are cer-
tainly the most underprivileged people in our country.
We are gradually getting the services to make available to them,

and I certainly would not like to see projects delayed. That would
mean that they would not have these services.
Of course, as I brought out here, we have the possibility of involve-

ment that at the present time the people on the Papago Reservation
have less than a $700 per capita income. So, they now have a chance
of getting into some industries, but to do so they must have electricity.
I would hate to see them denied that opportunity.
Well, thank you, Mr. Chairman.
Senator Moss. The Senator from Nevada?
Senator BIBLE. I don't know about those lights.
Thank you, Mr. Chairman.
I only have a couple of questions directed toward the Mohave plant

before us. I am sure you, or part of your battery here, has the answers
to it. Have you monitored the discharge from the Fort Mohave plant,
both before and after the plant started operations?
Mr. PECORA. Let me ask one of my technical specialists, Mr. Langley.
Mr. LANGLEY. Senator, I can't tell you specifically who did the

monitoring, but there has been monitoring done. However, in testing
the equipment and we have had people there while the monitoring was
being done, but I can't tell you specifically-
Senator BIBLE. I don't care about the person, but it has been moni-

tored before and after the operation?
Mr. LANGLEY. That is correct.
Senator BIBLE. Unit No. 1 is on the line today; is that correct?
Mr. LANGLEY. That is correct.
Senator BIBLE. Can you tell me the results of that monitoring and

whether they meet the Federal quality standards?
Mr. LANGLEY. There have been a number of those tests and as I

understand, they will meet the contractual requirements, and that is
what upgrading is all about.
Senator BIBLE. My understanding is that they do meet, and I want

you to correct the record if I am in error, they do meet the Federal
standards but they do not meet the higher Clark County standards;
is that your understanding?
Mr. LANGLEY. That is my understanding, and that is the reason some

modifications were being made.
Senator BIBLE. Has the modification been made insofar as Unit

No. 1 is concerned?
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Mr. LANGLEY. I am not sure whether all modifications are complete.
They ran a series of tests and the last I heard those were still going on.
Senator BIBLE. That is a troublesome problem, Dr. Pecora. It is

inherent in this overall environmental problem. There is an invest-
ment in Fort Mohave, if I am correctly advised, of something in
the range of $2,50 million plus, and there have been modifications made
and additional criteria imposed that must be met. I am just wonder-
ing how far that goal is and what the goal is. I am not clear on that.
Can you just clarify for me what goal they must meet? Is it 98.2,
99.2, 99.8?
Mr. LANGLEY. Clark County standards are expressed in pounds of

particulate matter per million B.t.u., and that expression is 0.06
pound of particulate matter per million B.t.u., which is an extremely
high standard.
Senator BIBLE. Does that relate to the percentages previously being

requested by the Senator from New Mexico, 98.2, 99.8?
Mr. LANGLEY. Keep in mind this is a different coal source and a

different ash source. With the particular source involved, I believe
the figure is about 99.9 in this case.

Senator BIBLE. 99.9?
Mr. LANGLEY. Yes.
Senator BIBLE. How far away are they from meeting that standard?

Is that the county standard or Federal standard?
Mr. LANGLEY. That is the county. The contract here was one of

those early contracts that had the 97 percent performance require-
ment in it, and the electrostatic precipitator system they put in there
was designed for 98.6, and that was placed on order, as I recall, before
the Clark County standards were set, so they are having to do some-
thing to supplement that.

Senator BIBLE. May I summarize—you correct me if I am in error.
If they met the Federal standard of 98.6, is that what you said?
Mr. LANGLEY. That is the design standard of the equipment they

installed. The contract requirement was a 97-percent requirement.
Senator BIBLE. Then they were well over it if they met the design

criteria.; correct?
Mr. LANGLEY. That is correct, sir. Keep in mind these standards

were discussed and arrived at back some 5, 61/2, 7 years ago.
Senator BIBLE. I am aware of that and they have been upgraded

since then. Are you telling me over and above the Federal standard
there has been a Clark County standard requiring them to get to
99.6 percent; do I understand that right?
Mr. LANGLEY. That is approximately correct. It would compute

out about that.
Senator BIBLE. Can they in the present technology, the state of the

art in this area, can they meet that standard? Is it possible tech-
nically to meet that standard, 99.6?
Mr. LANGLEY. Obviously, if they add enough equipment in series,

such as wet scrubbers in series or air bags in series with the electro-
static, without limitation to costs, it could be met. But I cannot tell
you what the economic effects might be.
Senator BIBLE. This is one of the problems that bothers me a great

deal, Mr. Chairman. They do have a tremendous investment here
and I am wondering how much of this can be graded up to which they
can economically comply?
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Mr. PECORA. It is a basic issue and I think you put your finger on
one aspect of this entire compliance relationship which bothers us.
Standards should be set by reasonable, rational, technical analyses.
Then if a plant is designed to meet those standards and does, in fact,
meet them, any change in the standards puts a terrible burden on
the whole system of trying to reach a balance as to what should be
done and what should not be done. In this case, as I understand it,
the standard that had been set was somewhat in the order of 98 point
something. The new add-on's to the equipment would bring this up,
I thought, over 99.5, in that area. But if Clark County has, then,
imposed a very high standard, one would either have to shut the
plant down, period, or go through, if possible to achieve, an expen-
sive series and time-consuming operations to attempt to meet those
standards or the standards ought to be reviewed as to whether or
not in fact they are reasonable or unreasonable. It is one of three
propositions.
(Subsequent to the hearing the Interior Department submitted the

following:)
The particulate removal efficiency required to achieve a particular stack

emission standard depends upon both the quality of the coal and the operating
load of the steam generator, as shown in the following tables.

Average grade
of black

mesa coal

Lowest grade
of black

mesa coal

Heat content (B.t.u./pound) 9, 250 8, 363
Ash content (percent) 6.6 10. 9
Fly ash (percent of total) 80.0 80. 0

Steam generator loan (Millions of B.t.u.'s per hour)

Particulate removal required
by Clark County standard

Average grade Lowest grade
coal coal

(percent) (percent)

100 93.87 96.64
1,000 96. 50 98. 08
1,000 97.55 98.66
40,000 98.60 99.20

* 14,282 (full load at Mohave) 98. 90  

Subsequent to this hearing the particulate removal efficiency required to meet
the Air Pollution Control Regulations of the Clark County District Board of

41(% Health with present generating equipment was calculated. Based upon average
quality coal from Black Messa, an efficiency of 98.9 percent would be required
with both units operating at full load. This percentage is slightly greater than
the 98.6 percent predicted efficiency of the particulate removal equipment, but
the difference probably is within the accuracy of calculations, measuring devices,
plant load factors, and other variables.

Senator BIBLE. If I might interrupt there, where does that burden
lie? Is that your burden? Who has that responsibility?
Mr. PECORA. That would not be the responsibility of the Department

of Interior.
Senator BIBLE. Whose would it be?
Mr. PECORA. I would imagine the State in conjunction with the En-

vironmental Protection Agency.
Senator BIBLE. EPA or the State of Nevada, or Clark County?
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Mr. PECORA. Including Clark County. It would seem to me the regu-
latory entities ought to get together.

Senator BIBLE. I see.
No further questions. Thank you.
Senator FANNIN. Mr. Chairman, just to clarify, I am not sure this

is correct, but Senator Bible had a dialog with the representative
from the Edison Co. concerning the Mohave plant. He said he was
confident that the plant would be ultimately able to meet the require-
ments for Clark County, Nev., for 99.6 removal of particulates.
Senator BIBLE. I am aware of that dialog. I have it in front of me,

Mr. Allen's testimony. But I think I am given to understand that since
that time that has been graded even higher. Is that a correct statement?
Mr. PECORA. That is my recollection, Senator Bible.
Senator BIBLE. I think they have been raised above the 98.9-percent

removal.
Thank you, Dr. Pe,cora.
Thank you, Mr. Chairman.
Senator Moss. The Senator from Co'orado ?
Senator ALLOTT. Thank you, Mr. Chairman.
Many of the questions that I would ordinarily have asked have al-

ready been answered. We in Colorado, of course, are in a particularly
peculiar position inasmuch as the plants that are affecting us do not lie
within the State of Colorado, and none of the electricity which they
produce goes to the State of Colorado

' 
either, but we get all of the

disadvantages of the Four Corners plants.
It is this, basically, to which I want to address myself here. I have

known the southwest corner of Colorado well through several visits a
year for in excess of 30 or 35 years. I note that the junior Senator from
New Mexico was quite disturbed about the particulates emitted from
the stacks. The times I have been over there I was sure all of the
wind was blowing from the south and not from the north. He is ap-
parently concerned about the northern and west winds and I am con-
cerned about the south and west winds. This is a matter of very, very
grave concern.

Strangely enough, although these plants have been in operation for
some time, the public was not aroused there until comparatively re-
cently, I mean in the last 2 years.
My concern is not only with the present situation, but also with the

continuing degradation of the climate, of the landscape, perhaps of
the soil, plant life, and eventually the animal life, perhaps, in western
Colorado, southwestern Colorado, which surely must be one of the
most beautiful places on earth, by reason of these plants.
Now, having said that, I am interested in two or three facets of this

thing. No. 1, the junior Senator from New Mexico questioned you
two or three times relative to your 99.2 figure and your 99.8 and that
has been expanded upon. But I want to get the record very clear here
that the possibilities under our present technology between these two
figures, 99.2 and 99.8 is going to depend upon the kind, the character,
the quality of the coal which is used in the plant; is that correct?
Mr. PECORA. Yes, sir; it has a direct relationship.
Senator ALLorr. Which is the reason for the Senator from Nevada—

the Mohave plant has a higher performance than you could expect
under the present technology out of the Four Corners plants; is that
correct?
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Mr. PECORA. That appears to be so, because the coal is coming from
a different place in the Black Mesa Basin, whereas the Four Corners
plant is coal from the San Juan Basin which extends into Colorado
and will be a source of coal for the future.
Senator ALLorr. I am in receipt of a letter, which I shall ask, Mr.

Chairman, be placed in the record.
Senator Moss. Without objection, it will be placed in the record.
(The document referred to follows:)

COLORADO DEPARTMENT OF HEALTH,
Denver, Colo., October 20, 1971.

Hon. GORDON ALLOTT,
U.S. Senator, Senate Office Building,
Washington, D.C.
DEAR SENATOR ALLOTT : Thank you for your courteous letter of October 4,

1971. I read it with interest, and I am in concurrence with your plan of a fur-
ther field trip to investigate the Four Corners Region power plants in operation
with the Venturi scrubbers.
My technical staff assures me that extremely high collection efficiencies are

possible with this type of collection, if the "throat energy" (which is normally
described in inches water column, at around 90 to 60 inches) is adequate. The
staff expressed some reservations as to the water usage rates from a 4,000
megawatt unit, but they believe that this solution is within the bounds of
modern technology. However, I agree that it remains to be seen.
I would be glad to furnish you with any useful information we may have at

any time and we will look forward to your visit in due course.
Sincerely,

ROY L. CLEERE, M.D., M.P.H.,
Executive Director.

Senator ALLorr. It is from Dr. Roy Cleere and he says in this
letter dated October 20 of this year:
My technical staff assures me that extremely high collection efficiencies are

possible with this type of collection, referring to the Venturi Scrubbers, if the
"throat energy," which is normally described in inches water column, at around
40 to 60 inches, is adequate.
The staff expressed some reservations as to the water usage rates from a

4,000 megawatt unit, but they believe that this solution is within the bounds
of modern technology. However, I agree that it remains to be seen.

Now, will you try to tell me in the language that we can understand,
what throat energy is?
Mr. CLARKE. A Venturi scrubber depends largely on contact effi-

ciency and the size of the throat and the amount of water injection
controls the contact time between the gas passing through and the
water being injected to scrub out the particulate matter.
Now, there is an optimum point, depending on what it is you are

trying to do. For example, if you are trying to get maximum removal
of particulates, the contact efficiency is at one point in a long range
of possible points, whereas if you are trying to get the maximum gas
pushed throuRth, it is at another point on the scale. If you are trying
to achieve sulfur dioxide removal and particulate removal simultane-
ously, you have some compromise between these two points.
I think it is a fact if you increase the contact efficiency to the maxi-

mum you could remove more particulate matter, but the efficiency of
plant operation would go down accordingly. So, what is sought where
Venturi scrubbers are used is to get that point which achieves the
particulate removal hoped for and still maintains plant efficiency at
a level economically viable. That is what the letter is about, I think.



You could achieve much greater particulate removal if throat energies
were controlled at some particular point.
Whether that is the best way, or whether a combination of electro-

statics, wet scrubbers, bag catchment is a better way to achieve plant
operation remains to be seen.
Senator ALLorr. When you speak of Venturi scrubbers in this re-

spect, are you speaking of the same principle involved in the old
Venturi scrubbers on airplanes?
Mr. CLARKE. Yes it is the same sort of thing.
Senator ALLorr. Is it the acceleration of the air going through?
Mr. CLARKE. Right it is the same sort of thing.
Senator ALLoyr. Now, I think, Dr. Pecora, you referred—in refer-

ring to sulfur dioxide, and nitrous oxide, you referred briefly at one
point to nahoolite. Of course, there are extremely large deposits of
nahcolite in the oil shale in the Green River formation in Colorado.
Now, nahcolite being a sodium, is it possible that the production

of sodium as an extra product from the oil shale areas could actually
then in turn enhance the environmental aspects of these huge plants
being constructed and already constructed in the Southwest?
Mr. PECORA. Senator, this was the very point I was introducing

into the record.
Senator ALLarr. I know, but it was gone over awfully fast and I

think it is very important.
Mr. PECORA. I think it is important and I am happy you reintro-

duced the point, because it is an exciting relationship that may bear
fruit.
The work I referred to is laboratory work where a great number

of compounds natural and chemical, synthetic, were used in tests
in part supported through research by the old air analysis laboratory
now in EPA, and in part by companies themselves to see whether
or not there are some compounds that have a selective and more
successful grabbing mechanism with respect to sulfur oxides and
nahcolite in the initial tests proved to be successful.
Now, if this be the case that in a powerplant operation where it

is tested, then on a larger scale, if this be the case the large reserve of
nahcolite that is known to exist in the Piceance Basin of northwest
Colorado has a significance in our opinion far greater than the oil
in the shale because of the application in this effort of ours through-
out the Nation and throughout the world to control not only the par-
ticulate matter but also the gaseous emanation.
In addition, Senator, you may be aware that sodium aluminate chem-

ical compound has been very useful in cleaning up municipal water
systems. This is created by chemical companies, while the Dawsonite
which occurs in the very same oil shale beds and which is sodium alumi-
nate carbonate hydrated can, through a process of heating at high
temperatures which is necessary in the production of oil from the
shale, yield a product which can be useful in municipal water supply
cleanup.
So, we are getting into an area that is exciting in its application but

we need a lot more work and time is too short, as you know.
I mentioned it in the earlier questioning from Senator Moss because

I think this is an area of research and development which is around the
corner and which can play a very important role throughout the world
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in making our energy cleaner than it is now. But we don't have enough
answers at this time.
I am confident that the work that is going on will give us some

answers in the very near future, and if the answers are 
favorable, 

then
I think your State will be in the enviable position in having such large
reserves of this particular kind of carbonate. Utah and Wyoming have
yet to find this carbonate in their deposits of oil shale.
Senator ALLOTT. I don't know what research you are referring to. I

have heard of research being conducted by one company in which they
discussed, I believe, the efficiency of close to 100 percent with the use of
nahcolite. Maybe this is optimistic. I am not giving my warranty to
this by any means.
The research you are discussing was with the raw nahcolite and not

with refined sodium compound?
Mr. PECORA. That is correct. That is the point I meant to emphasize.

The raw nahcolite is better than the chemically produced compound
according to the tests I have seen so far.
Senator ALLorr. One final thing. After the hearings which the chair-

man here and many of us attended in late May, I wrote to the chairman
of the committee and suggested that this committee should have a hear-
ing, at least a field trip, out to the Four Corners area after the scrub-
bers have been installed, perhaps have a field hearing there also to
determine what the effect of this and the efficiency of it was going to be.
He has set these hearings for the sake of bringing out the government
witnesses and, as far as I know, it is still contemplated that those hear-
ings would be held sometime after the scrubbers actually were
operational.
I mean, if they are put into operation today, it is obvious that a trip

tomorrow doesn't serve any useful purpose. Everything has to have a
shakedown. But I would hope that this committee would be able to do
that and to observe and obtain testimony on the efficiency of these be-
cause it does create a situation for my State, which receives no benefits,
that is unacceptable environmentally, as you know.
Now, in that respect we have been talking about who has to take

the responsibility for enforcement here. We don't have control of
these plants in Colorado and, therefore—we don't have control of
the wind yet, and therefore it comes down basically that we have to
look to the Department of Interior and to EPA for the enforcement
of standards on these stacks which will raise it to the highest possible
technological level at the present time and still be consistent with the
standards of the State of Colorado. Is that correct?
Mr. PECORA. That is my understanding; yes.
Senator ALLorr. So that we not only have to depend upon you—

reverse that—we not only have to depend upon EPA, we will also
have to depend upon the Department of Interior with respect to the
contractual controls written into its various contracts on these plants.
Mr. PECORA. Exactly.
Senator Amor= I think that is all I have, Mr. Chairman. Thank

you.
Senator Moss. Thank you.
The Senator from Wyoming?
Senator HANSEN. Thank you very much, Mr. Chairman.
Senator ALLurr. Would the Senator yield?
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I have asked the Senator to yield because there is one matter, I
have it riotht in my hand, too. I have received several inquiries from
my own State, among them the College of Forestry and Natural
Resources of Colorado State University, which is entitled a base-
line analysis of the air quality in the Four Corners electric power
generation area.
Have you seen this, Dr. Pecora ?
Mr. PECORA. I have not myself seen it.
Senator ALL0'17. Well, I would like to have it gotten to you. In it

they propose a 2-year study of this area which I would hope the
Department of Interior would consider favorably.
In addition to this, I have had inquiries from private sources in

Colorado and from the Denver research institute, I recall, and others
who are interested really in trying to solve this most difficult problem
which is presented to us, and I would hope that we could get a qual-
ified source such as this on a contractual basis to monitor this area
so that we have an impartial, as distinguished from a governmental
organization.
If anybody is involved in it themselves, they are always suspect.

I don't suspect you, but other people will, whether you want them
to or not. But I would hope an independent source of this might be
used for this monitoring and measuring so that at the end of a period
of a year or two we would have some completely independent analysis
of data upon which to make judgments.
Mr. PECORA. Thank you, sir. You know there is a program in the

National Science Foundation referred to as RANN, research aid for
national needs, and we have at the Department of Interior had dis-
cussions with our colleagues at NSF with the purpose that research
funds be granted to universities and institutional areas with the
kind of work that could be coordinated with the work going on
within our Federal agency on this program.
I would be very happy to review this for its relationship for that

general purpose.
Senator ALLorr. I would be very happy if you would. I would like,

Mr. Chairman, not to include this report in the record.
Senator Moss. It will be included by reference.
Senator ALLorr. Yes, included by reference and made a part of the

files for this hearing.
Senator Moss. That will be done.
Senator Hansen?
Senator HANSEN. Thank you, Mr. Chairman.
Dr. Pecora, at the present time is coal the best energy source for

additional power development that you know of?
Dr. PECORA. That is a tough one to answer because all of the energy

sources are substituting one for the other. Let me answer it, if I may, in
this fashion: Coal is what we have got the most of in this country for
the long term, and we have a great variety of coals in different parts of
the country. But without question, the total B.t.u. analysis of our
variable resources, if they were ranked up, coal far exceeds other
sources of energy in the natural state that we have.
Senator HANSEN. We are all aware of the fact that different parts of

this country at different times of the year, summer when all of the air
conditioners are on and winter when the demands of industry are added
to the increased demands for heat, combine together to create power
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shortages. I recognize that this may not be specifically in your field of
interest, but how near are we to an effected nationwide power grid?
Mr. PECORA. I would imagine that Mr. Nassikas could speak to this

much more intelligently than I.
Senator HANSEN. Would you want to venture any opinion on it?
Mr. PECORA. I have no opinion on it.
Senator HANSEN. In your opinion are we keeping up with demand in

the supply of electrical energy t
Mr. PECORA. Since electrical energy is the fastest growing source of

energy on an annual basis, I believe the figure as reported out is that
this is a doubling ratio every 10 years, a 71/2-percent increase every
year for electrical energy.
I must say that the reports and analyses I have seen indicate to me as

a professional that we are in trouble down the pike unless we do some-
thing for electrical energy.
Senator HANSEN. Do you know of any plans that the Government

might have that would contemplate taking steps to reduce the con-
sumption of electricity?
Mr. PECORA. I know of no plans in particular, although the President

in his energy message last June to the Congress urged the consumer
group to pay more attention to the better use of energy so that the
demand could be reduced on the Government side. I am familiar, of
course, as members of the committee are, that the formation of the
Department of Natural Resources would assist greatly in zeroing in on
energy needs and resources and plans for the future toward the forma-
tion of a national energy policy. It would be much easier to achieve
through a coordinated group of people now separated in different
institutions and placed within a single Department of Natural
Resources.
I would urge consideration of this avenue on the other side, con-

sumers on one side and the planning for the future on the other side.
Senator HANSEN. As familiar as I am sure you are with the long-

range plans to clean up the environment to abate pollution, to clean
the air and the water, will a considerable additional amount of energy
be required to get this job done, in your judgment?
Mr. PECORA. Yes; this is one of the inevitable requirements of the

• effort to improve or enhance the quality of the environment. Part of the
very energy that we are producing will be in that direction. I spoke
about this last year in considering that energy resources must come
from the earth itself in order to tidy up and do housekeeping with the• earth. Part of the energy we are developing will be related to the house-
keeping effect. What proportion of the new energy will go in this
direction is hard to say, but I could answer in the terms of personal
attention.
You may have heard the Secretary of Interior say as a result of the

National Environmental Policy Act about 1,000 man-years in the De-
partment of Interior are now being expended in reviewing and evaluat-
ing and assessing environmental impact for the projects over which
we have jurisdiction, and that this is projected to be 2,000 man-years
in the very near future if we continue along the path we are now pro-
ceeding. I am sure this is going on in every other Federal agency.
So, the real impact of the act is not only in requiring, as I say,

attention to enhance and preserve and protect the environment per se,
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but it is getting an awfully lot of people thinking on it within the
Government service and working at it and coming up with the data
for synthesis, analyses and recommendations.
There is no question about it, it is a major event in the history of this

country.
Senator HANSEN. I think all of us agree that one of the steps that

can be taken and which, in fact, has already been taken by a number of
forward-looking companies, and one which we must employ addi-
tionally is the recycling of scarce materials or materials that constitute
an unwarranted drain on our renewable natural resources.
I refer to paper when I use that term. But metal as well.
Will the recycling efforts that you know about require a substantial

additional consumption of energy?
Mr. PECORA. Without question of doubt, if the refuse piles of our

major cities are, in fact, used as a source of material from which can
be gathered scrap metal, copper, metals in general, organic material
for use of other sources, energy will be needed for this purpose alone.
In the past practice of merely mounting big piles of refuse outside

of the city called the "city dump" has merely used the truck transpor-
tation energy to get it out there. But if we do recycle in full force, and
this is called for in our civilization, we will have to assign part of
our energy picture to this avenue.
In connection with the earlier statement that you made Senator, you

know several people have been calculating what the costs are, social-
economic costs, in moving in the direction that we are certainly moving,
and one estimate that I read was that it would cost 2 percent of the
gross national product, or $20 billion, in this country to keep in this
direction.
Another estimate I read is that it would cost $5 billion to catch up in

the environmental costs to industry of things that we have let slide
over the last century. These are tremendous costs for a nation to con-
sider. It is the kind of cost that will be borne more than just by indus-
try. It has to be borne by the people of this country. But this is the
conscience we have reached in our review of this problem, and it is a
question of bearing down and chewing up the costs.
Senator HANSEN. I think we are agreed that we just don't have

enough land around to continue sanitary landfill programs that have
characterized one of the means by which metropolitan areas have dis-
posed of tremendous amounts of waste.
Mr. PECORA. Some regions of the country don't have these places for

deposition, other regions are apparently rich in such irregularities.
Even at that, you know, once these are filled up, then where do we go?
Senator HANSEN. In this morning's paper one of the local power

companies, I think, related to the people that it would no longer be able
to supply unlimited amounts of natural gas, that it would be restricted,
as I read the story, to individual dwellings.
What about our coal gasification research program? Do you think it

is adequately funded to assure adequate amounts of this substitute for
natural gas to meet our needs?
Mr. PECORA. I am very happy to speak about this procedure of coal

gasification research and development because this was, in the eyes of
some people in Interior a few decades ago, a possibility as they viewed
the use of coal in the future. Not only in its potential production of gas,

okb
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its potential transformation to liquid products, gasoline, but also its
potential in production of chemical products. The big competition for
use of coal today is really to burn it to release the energy to produce a
source of B.t.u.'s.
Now, one of the major values of coal, particularly the western coals,

which are low in sulfur relative to the Appalachian coals is that they
are near the surface for the most part, minable in large tonnages and
quite amenable to the coal gasification stream system.
We do have in Germany today, as the committee knows, a process by

which gas is produced from coal, but it has a low B.t.u. rating, some-
where in the order of 400 or 500 B.t.u.'s per cubic foot.
Our process has been to increase the methanization of this low B.t.u.

coal so it becomes equivalent to pipeline gas. I would say there is great
potential in resources, reserves, location and what lies before us in
R. & D. to see this in the very near future. The work that was done
through appropriations of the Congress by elements in Government,
essentially the Bureau of Mines, now being carried on jointly with the
gas industry, is rewarding because many companies have announced
plans under their announcement for looking into this procedure. I have
read a number of them in recent months and one of them relates to a
big coal reserve in San Juan Basin, N. Mex.
A group of companies are thinking of part of their lease as being

dedicated to the development of a coal gasification process. I would
say gas without question would be a cleaner source for energy than
coal or oil. If other products can be made with the residue after gas is
extracted, this is a good thing, too.
I look forward in the next decade for seeing some real progress of

natural gas equivalent coming from coal.
Senator HANSEN. Dr. Pecora, calling upon your long experience as

head of the U.S. Geological Survey, if we are concerned with minimiz-
ing the chances of serious pollution from the development of oil and
gas, in your judgement are the chances of minimizing an accident
greater or less on land or in the sea?
Mr. PECORA. I would have to say, Senator, the hazards are greater

at sea, because of accessibility, the ready state for reaction to an emer-
gency. Just the ability of people to move around better on land by
truck, jeep or on foot will minimize accidents.
Without question of doubt, the oil industry, the extraction industry

itself is a hazardous occupation, hazardous to people and hazardous
to the environment. There is a greater hazard offshore than on land.
For this reason, the safety regulations or requirements are constantly
upgraded because we get more and more experience as technology
proceeds.
In our 20 years experience in this country offshore, I believe Ameri-

can industry has made tremendous progress, not only in marching
out of the marshlands of Louisiana and Florida and into the depths of
water, but also in the handling of its equipment and the response to an
accident that does happen. We have had really relatively few major
accidents in the entire petroleum history offshore. Each one has been,
of course, visible in the media and headlines.
A good fire on a platform makes a wonderful picture on a color

TV screen, as you know, and we are unfortunately subject to accidents
no matter what the industry may be. But I insist there are certain
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accidents that are apt to occur in any major industry. The record
shows there have been fewer fatalities, for example, in this hazardous
industry in drilling for oil and gas offshore than any other major
industry. But nevertheless, the environmental effects are still there.
If oil does leak upon the water or make a major event of a spill,

it is visible because it is black and it floats and it may come upon the
shore. It can be cleaned up. It is undesirable, without question of a
doubt. The unfortunate characteristic of the entire procedure is this:
This country needs petroleum and natural gas. Natural gas immedi-
ately. If I were given a choice, gas is a greater value to the people
on shore than the oil. You can bring oil by tanker from the greater
reserves that exist in other parts of the world, but natural gas can be
pipelined to shore from its existing reservoir in nature's geologic
structure.

Therefore, 
any hesitation, deferral, or hindrance in search and

discovery of petroleum likewise creates a hesitation and deferral of
discovery of natural gas. It seems to me the two go hand in hand,
and must go hand in hand. The directives this department has re-
ceived from the President is that we must provide for increases in
clean energy for the future.
One place we must look is not on known and potential provinces

for coal and oil and gas, but also on the new provinces yet to be
discovered.
So, I have extended my response to your question, Senator, because

it is a subject that I am very deeply involved in, as you know. I feel
that the task of the Department of the Interior is to study all of the
information that we have, assess it and identify targets of opportunity
which may be drilled at some future time in order to increase the rate
of discovery.
With a great number of discoveries, we have a great number of

options as a people. It is the increase in options which makes our
economy a viable economy. With very few options, I think we are
then facing the kind of problem in our economic future that every-
one is talking about.
Senator HANSEN. I am very grateful to you for expanding the

response, Dr. Pecora.
Just one final question. As you made your initial response to my

query, would you say the same relative assessment of the incidents
of an accident would apply in Alaska on land as contrasted with
offshore, too?
Mr. PECORA. Senator, in all frankness we have a difficult ballgame

in northern Alaska. Are you referring to on land?
Senator HANSEN. Yes.
Mr. PECORA. There we have another element in our equation, which

is the permafrost. The knowledge of construction and drilling in the
permafrost is a relatively recent acquisition of information in the
history of our country.
Now, insofar as construction is concerned, there is no question of

doubt that we have learned an awful lot as a result of our observa-
tions and studies and experience during and since World War II.
So, I think that for normal construction the accident rate will be
less than it had been before. In the sense of drilling through perma-
frost and continuing operations, we have had no experience.

ak#
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We did do a little work, you remember, as the Federal Govern-
ment in Naval Petroleum Reserve No. 4 during and following World
War II in an attempt north of the Brooks Range to determine what
reserves might be there and available in the event of a World War
II shortage. We got some experience in drilling at that time which
is now being factored in, of course, at a very important time in the
Prudhoe Bay exploration development history.
Without that experience, I think they would have been in trouble

drilling into the permafrost for the first time. It would seem to me
one experience adds technology to the next experience, and I feel,
frankly, that we now understand the conditions of the environment
in the north, that we in the Federal side have been inserting the
requirements of greater safety and it is the first time it has ever been
done in the history of any major project.
I can assure you, Senator, in response to your questions, there have

been other kinds of hazards in the north country that we have not
faced before in the lower 48, but I think we are up to facing them
and providing for them.
Senator HANSEN. Thank you very much, Dr. Pecora. I hope there

may be some relevance to my questions despite the fact that they
don't always pertain to the significance of the southwest powerplant.
Senator Moss. Thank you, Senator, and thank you, Dr. Pecora.

You have provided us with very stimulating and informative infor-
mation here in this inquiry of ours. We appreciate it. We have kept
you a long time but we all had a great interest and many questions
we wanted to ask.
Mr. PECORA. If I may close with a few remarks of appreciation on

my own, it is great to come back to this committee. As you know, it
has been my first appearance since my confirmation, and you haven't
changed in the least in your hospitality and graciousness.

Senator Moss. Thank you very much.
We will stand in recess until 2 o'clock.
(Whereupon, at 12:35 p.m., the hearing was recessed, to reconvene

at 2 p.m., this same day.)

A t IERNOON SESSION

Senator Moss. The hearing will come to order.
We will continue with our hearing on the impact of thermal power-

plants in the area of pollution in the Southwest.
Our first witness this afternoon is the chairman of the Federal

Power Commission, Mr. John N. Nassikas, and you have a battery
of helpers with you. Will you introduce them for us and then proceed,
if you will, Mr. Chairman?
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STATEMENT OF JOHN N. NASSIKAS, CHAIRMAN, FEDERAL POWER
COMMISSION; ACCOMPANIED BY DREXEL D. JOURNEY, DEPUTY
GENERAL COUNSEL; GEORGE E. TOMLINSON, CHIEF ENGINEER;
THOMAS J. JOYCE, CHIEF, BUREAU OF NATURAL GAS; FRED-
ERICK H. WARREN, ADVISER ON ENVIRONMENTAL QUALITY;
DANIEL GOLDSTEIN, ASSISTANT GENERAL COUNSEL; STEWART P.
CRUM, DEPUTY CHIEF, BUREAU OF POWER; ROBERT B. BOYD,
CHIEF, DIVISION OF ELECTRIC RESOURCES AND REQUIRE-
MENTS; CHARLES W. LINES, HEAD, SECTION OF POWER FAILURE
ANALYSIS, DIVISION OF COORDINATION AND RELIABILITY;
FRANKLIN P. GOULD, ATTORNEY; SUSAN A. MARSHALL, AT-
TORNEY; AND EMMETT J. GAVIN, ASSISTANT TO THE CHAIRMAN

Mr. NASSIKAS. I will be very happy to introduce the staff, Chairman
Moss. Starting to my left, this is Thomas Joyce, Chief of the Bureau
of Natural Gas; next to him is George Tomlinson, Chief Engineer of
the Commission; next is Mr. Frederick H. Warren, Adviser on En-
vironmental Quality; to my immediate right, Mr. Robert B. Boyd,
•Chief, of the Division of Electric Resources and Requirements; to his
right, Mr. Drexel D. Journey, Deputy General Counsel in Charge
of Power Matters; and to my extreme right, Mr. Stewart P. Crum,
Deputy Chief, Bureau of Power. Also, in the next row, Mr. Charles W.
Lines, head of the section of power analysis, Division of Electric
Resources and Requirements; Susan A. Marshall, attorney; and
Danield Goldstein, who is the assistant general counsel in charge of
legislative matters for the Commission.
Senator Moss. Thank you very much. I am 'delighted to have all of

you people here, and you will be valuable, I am sure, if questions arise.
Mr. NASSIKAS. Because my statement is somewhat lengthy, I would

like to summarize it and request that the complete statement and all
appendixes be made a part of the record.
Senator Moss. Without objection, the statement in full and ap-

pendixes will be included in the record.
(The document referred to follows:)
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STATEMENT OF JOHN N. NASSIKAS

CHAIRMAN, FEDERAL POWER COMMISSION

MR. CHAIRMAN:

I appreciate this opportunity to respond to your letter

of October 14, 1971. My remarks are directed to "* * *

forecasted demand for electric power generation in the

Southwest and the alternatives which might exist to coal-fired

plants at the sites presently proposed."

On July 19, 1971, the Secretary of the Interior estab-

lished a Federal Task Force for the Southwest Energy Study.

The announced purpose of this study is to examine alternatives

for developing resources and to supply energy needs of the

Four Corners area and adjacent areas with due regard to

economic, cultural and environmental factors. The Federal

Power Commission staff is participating in this overall

Federal analysis of power development and economic effects.

The Task Force is scheduled to make its recommendations

to the Secretary of the Interior by April, 1972.

63-876 0 -72 - pt. 6 -- 10
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Helpful underlying technical data have been assembled

by the Commission's staff. They appear in the accompanying

staff studies marked "Preliminary Report On Electric Power

in the Pacific Southwest", prepared by the Bureau of Power

(Appendix A), and "Preliminary Report on Natural Gas Avail-

ability for Power Generation in the Southwestern Region",

prepared by the Bureau of Natural Gas (Appendix B). I ask

that both reports be made part of the hearing record which

contains my statement, since I shall refer to conclusionary

portions of the studies without reference to the detailed

factual support. I have with me today key members of the

Commission's staff who have devoted substantial amounts of

their professional time, as have Commission members, in the

discharge of Commission responsibilities relative to the

adequacy and reliability of power supply in the Southwest

and other portions of the Nation.

Focusing upon the Federal responsibility in the Four

Corners area, I think it well to note, at the outset, what

jurisdiction and responsibilities the Commission is charged

with by the Congress and the area where it has no jurisdic-

tion. We do not license or certificate thermal electric

generating stations. Under Part I of the Federal Power Act,
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16 U.S.C. 792-823, we are charged with the responsibility

for licensing non-federal hydroelectric developments upon

public lands and reservations of the United States, along

streams over which the Congress has jurisdiction and at

Government dams, 16 U.S.C. 797(e) 1/. In an order issued

November 4, 1971 2/, dismissing a complaint by a number of

entities seeking to invoke asserted licensing jurisdiction

by the Commission, the Commission found that it was without

jurisdiction to grant the substantive licensing relief requested

by the complainants.

Although the Commission does not certificate steam

plants, it does consider them in its Nation-wide adminis-

tratively established program of adequacy and reliability

of bulk power supply. On April 10, 1970, the Commission

issued its basic Policy Statement on Adequacy and Reliability

1/ Under Part II of the Federal Power Act, 16 U.S.C.
824-824h, the Commission regulates the interstate
aspects of the investor owned segment of the utility
industry, particularly wholesale for resale sales,
transmissions, services and interconnection arrange-
ments, but not plant certification. This jurisdiction
does not extend to publicly owned electric systems or
cooperatively owned systems which are borrowers under
the Rural Electrification Act of 1936, 7 U.S.C. 901
et seq. Under Part III, 16 U.S.C. 825-825r, the Com-
mission exercises accounting and reporting regulatory
jurisdiction over the entities which it regulates under
Part I (licensees) and under Part II (public utilities)
and factual or data type public reporting jurisdiction
over non-jurisdictional systems.

2/ The Chemehuevi Tribe of Indians, et al. v. Arizona Public 
Service Company, et al., Docket No. E-7664.
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of Electric Power Supply, Order No. 383-2, 43 FPC 515. That

order establishes, upon a cooperative procedure basis

covering all affected utilities -- investor owned, publicly

owned and cooperatively owned -- a long-range (10-year)

advance planning program for the construction and operation

of generation and transmission facilities, public reporting

of plans and the correlation of such planning with environ-

mental requirements and regulatory commission procedures.

A number of state regulatory agencies do have plant certifi-

cation authority over steam plants and interconnecting trans-

mission facilities. The Congress is now considering a number

of legislative proposals covering plant certification for

this type of facility 3/.

The statutory authority for the Commission's Order 383-2

procedure is set forth in Part II of the Federal Power Act,

16 U.S.C. 824a(a). Section 202(a) makes it the duty and

responsibility of the Commission to encourage the planning,

coordination and operation of electric facilities throughout

the United States "For the purpose of assuring an abundant

supply of electric energy throughout the United States with

3/ See S. 294, S. 1684, S. 1915, S. 2324; and H.R. 605,
H.R. 1079, H.R. 1486, H.R. 3838, H.R. 5277, H.R. 5389,
H.R. 5941, H.R. 6526, H.R. 6970, H.R. 6971, H.R. 6972,
H.R. 7045, H.R. 9970, and H.R. 11066.
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the greatest possible economy and with regard to the proper

utilization and conservation of natural resources * * *".

In studying the Southwest region -- and the Four Corners

area I reference my thoughts in the framework of national

policies. Among these, as I see them, are the goals for

sustained economic growth, a rising standard of living (particu-

larly for the underprivileged), full employment, maintenance

of a quality environment and providing for the common

defense, health and safety of the Nation's inhabitants.

The National Environmental Policy Act of 1969, 42 U.S.C.

4321, et seq., requires observance of environmental goals

in our efforts to achieve all other national goals.

The accomplishment of these objectives requires a con-

tinuing use of energy. The Nation must have a systematic

expansion of energy in various forms, including electricity.

This is where the Commission's Order 383-2 has its basic impact.

The Commission's program includes a full commitment to

achieving balanced resource and environmental goals. We

recognize that to manage the environment and establish

environmental policies, it is essential to anticipate conse-

quences in sound analytical terms and to factor these into

the determination of suitable environmental control measures

and alternatives consistent with an adequate regional and

national power supply.
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In summary, the Federal responsibility for bulk power

supply in the Southwest is now being discharged, administratively,

through the Commission's adequacy and reliability program.

Environmental requirements are being applied under applicable

laws, including the Federal Water Pollution Control Act, 33 U.S.C.

1151 et seq., the Clean Air Act, 42 U.S.C. 1857 et seq., and

the National Environmental Policy Act, 42 U.S.C. 4321 et seq. 4/.

Certification of fossil-steam plants is currently under state

jurisdiction 5/.

Alternatives and options now available -- The Bureau of

Power's Preliminary Report (Appendix A), underscores the urgent

need for electric power being produced by the Mohave

and Four Corners plants and that to be produced by the Hunt-

ington, Navajo, San Juan and Kaiparowits coal-fired

steam-electric generating plants in the Four Corners area

of Arizona, Colorado, Nevada, New Mexico and Utah. Whatever

the basis for past decisions, it is a fact that, as of today,

Li/ Since the enactment of the Environmental Policy Act,
the Commission, in accordance with requests of the
Departments of Agriculture, Interior and the Atomic
Energy Commission, has commented upon eight applications
by utilities in the Four Corners area to use or cross
Government lands in connection with the fossil-fuel
stations and related transmission lines. Our comments
have been framed in light of the guidelines of the
Council on Environmental Quality, electric power needs,
environmental factors and regional development.

5/ As I reported to the Subcommittee on Communications and
Power, Committee on Interstate and Foreign Commerce,
House of Representatives on May 6, 1971, Hearings,
H.R. 5277 et al., Appendix E, p. 36 thereto, the states
of California, Colorado, Nevada, New Mexico, Utah and
Wyoming report plant certification laws. Arizona does
not regulate plant certification and Texas has no state
regulatory agency for electric utilities.
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the options for meeting the Southwest power needs are rela-

tively limited.

The development of fossil-fueled generation in the

Four Corners area was accelerated by the decision against

development of the Colorado kiver hydroelectric potential

as a result of environmental, recreational and other land

or water use problems. See Public Law 88-491, 78 Stat. 607 6/

and Public Law 90-537, Colorado River Basin Project Act,

82 Stat. 885, 901 7/. Moreover, the area hydro potential is

not adequate for total long-range demands. The use of thermal

generation to meet base-load needs in the Southwest is a

necessity if the electric power demands of consumers are to be

met.

Plans for use of the Colorado River Basin coal resources

as the energy source for major blocks of generation in the

6/ Provides in part "* * * no licenses or permits shall be

issued under the Federal Power Act * * * for the reach

of the Colorado River between Glen Canyon Dam and Lake

Mead during the period ending December 31, 1966 * * *".

7/ Provides in part "Part I of the Federal Power Act * * *

shall not be applicable to the reaches of the mainstream

of the Colorado River between Hoover Dam and Glen Canyon

Dam until and unless otherwise provided by Congress."



2084

southwest stemmed from the five major considerations: (1)

environmental problems associated with construction of large

thermal electric generating plants in or adjacent to highly

developed metropolitan area load centers; (2) physical con-

straints associated with the location of adequate cooling

water supplies, chiefly those outside coastal areas; (3)

economies of using coal as a fuel source with site utili-

zation as opposed to transporting fuel supplies to other

areas; (4) uncertainties as to continuous long-range avail-

ability of oil or gas as a fuel source, irrespective of

cost; and (5) lead times for nuclear developments reflecting

manufacturing overloads, construction and installation prob-

lems and long break-in periods for unit maturation, all of

which operated to preclude extensive reliance on nuclear

plants for meeting pre-1980 loads.

Nuclear -- At this point in time in reassessing alter-

natives, we find the following facts. Substitution of

nuclear power plants for proposed new fossil-fired

facilities scheduled for service before 1980 is not a

viable option. Both scheduled fossil-fuel and nuclear

capacity are required to meet forecasted demands. Lead

times for planning, designing, licensing, manufacturing,

constructing and installing nuclear facilities precludes
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reliance upon additional nuclear plants as an alternate to

fossil-fueled plants for service within the 1971-1980 time-frame.

The timely availability of the nuclear option must be evaluated

in the light of the recent decision of the United States

Court of Appeals for the District of Columbia Circuit,

Calvert Cliffs' Coordinating Committee, Inc. v.  United States 

Atomic Energy Commission, Nos. 24839, 24871, Opinion dated

July 23, 1971. On November 1, 1971, I transmitted to the

Committee our Commission staff assessment of the electrical

consequences of delays in the construction and operation of

planned nuclear units. The electrical load periods covered

in that assessment are near-term, the winter of 1971-72,

the summer of 1972 and the winter of 1972-73. Our assess-

ments are continuing. We are working coordinately with all

affected departments and agencies of Government.

Long-range, looking to future periods, nuclear plants

may be a most promising option in the Southwest and elsewhere.

In the data forming a part of the Commission's forthcoming

National Power Survey, we are projecting substantial amounts

of nuclear capacity installations by 1990, 475,000 megawatts

(37.7 percent) out of a total projected capacity requirement

of 1,260,000 megawatts. But, here, much depends upon the
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successful development of the fast breeder reactor. On

September 26, 1971, the President announced his intention

to authorize a second liquid metal fast breeder reactor.

The President, referring to his special Energy Message to

the Congress on June 4, 1971, stated 8/:

At that time I called on the private
sector to join government in financing
one demonstration liquid metal fast
breeder reactor, to begin to move this
Nation into an era of plentiful, clean,
and safe atomic power.

Today I am happy to be able to say
that private industry has, according to
our latest information, subscribed over
$200 million for this important project.
This assures that our first reactor can
go into construction. Further, I have
decided to order the authorization of a
second liquid metal fast breeder reactor
in order that we can move forward as
rapidly as possible toward the achieve-
ment of our energy goals.

Natural gas -- Due to constrictions in gas supply, we

can not, realistically, expect conversion of proposed

coal-fired to gas-fired plants. Over the course of the next

10 years, limitations on gas supply will constrain construc-

tion of gas-fired base-load electric generating facilities

in the area.

8/ Weekly Compilation of Presidential Documents, October 4,
1971.
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On November 13, 1969, I presented a comprehensive evalua-

tion of our natural gas deliverable reserves to meet demand,

in hearings before the Subcommittee on Minerals, Metals, and

Fuels of the Committee on Interior and Insular Affairs, United

States Senate, 91st Cong., 1st Sess., pp. 115-183. During

the past two years, I have also testified before several other

committees of the Congress concerning the natural gas

supply-demand gap that developed during the 1960's 9/.

9/ Hearings Before the Subcommittee on Energy, Natural
Resources, and the Environment of the Committee on
Commerce, United States Senate, 91st Cong., 2nd Sess.,
January 30, 1970, pp. 11, 44-48, 68-73; Hearings Before
the Subcommittee on Communications and Power of the Com-

mittee on Interstate and Foreign Commerce, House of

Representatives, H.R. 7186 et al., 91st Cong., 2nd Sess.,
May 7, 1970, pp. 590, 628; Hearings Before the Subcommittee

on Special Small Business Problems of the Select Committee

on Small Business, House of Representatives, H Res. 66,

91st Cong., 2nd Sess., October 7, 1970, pp. 99, 101-102,

108-110, 113-115, 137; Hearings Before the Subcommittee

on Communications and Power of the Committee on Interstate

and Foreign Commerce, House of Representatives, H.R. 5277,
92nd Cong., 1st Sess., May 6, 1971, pp. 406, 456-468, 500;
Hearings Before the Subcommittee on Special Small Business

Problems Select Committee on Small Business, House of

Representatives, 92nd Cong., 1st Sess., July 22, 1971,
Hearings not yet printed; Hearings Before the Subcommittee
on Communications and Power of the Committee on Inter-
state and Foreign Commerce, House of Representatives,
92nd Cong., 1st Sess., September 21, 1971, Hearings not
yet printed; and Hearings Before the Joint Committee on
Defense Production, Congress of the United States,

• 92nd Cong., 1st Sess., September 23, 1971, Hearings not
yet printed.
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Recently, I testified on the current gas imbalance between

supply and demand on a Nation-wide basis in testimony presented

in hearings before the Joint Committee on Defense Production,

Congress of the United States, September 23, 1971 10/. Par-

ticular facts associated with the Southwest region are set

forth in a latter portion of this testimony.

10/ Summarizing, I there stated in part (mimeo ed., pp. 13-15):

Our continuous observation and analysis of the
oil and gas industry's efforts to discover and
produce gas indicates that the adverse trends in
the Nation's natural gas supply/demand balance
have not yet been reversed. The gas energy gap
between demand and supply continues to widen.
The annual Form 15 reports, submitted by inter-
state pipeline companies regarding natural gas
reserves and deliverability, indicate that the
declining trend of owned or controlled reserves
which began in 1968 has worsened.

* * *

In the United States, natural gas comprises
approximately one-third of the total energy
consumed. More than 50 percent of the 1969 gas
consumption went to industrial use, residential
usage required 21 percent, 8 percent went to
commercial enterprises and 19 percent was con-
sumed in the field and in other uses.10/

10/ Market division estimated by the Future Re-
quirements Committee. The Future Requirements
Committee is sponsored by the Future Require-
ments Agency, Denver Research Institute, Uni-
versity of Denver and is composed of members
from the gas producing, pipeline, and distri-
bution industry, observers from State and Federal
regulatory bodies, American Gas Association,
American Petroleum Institute, Independent Natural
Gas Association of America and the National
Association of Regulatory Utility Commissioners.

Footnote continued on next page
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10/ Footnote continued from preceding page

Based on the most recent estimate of the
Future Requirements Committee, the total
regional demand for natural gas in the
lower 48 states, excluding field use, will
grow from approximately 21.4 trillion cubic
feet in 1970 to 54.9 trillion cubic feet in
1995. The projected average annual com-
pounded growth rate during the 1970-1995
period is about 3.8 percent. The historical
growth rate for the period 1950-1970 was
about 6.7 percent.

On September 3, 1971, the Future Require-
ments Committee announced its latest projec-
tion of anticipated natural gas requirements
for the United States. In addition to its
usual forecast of future gas requirements
under conditions of an adequacy of supply,
the Committee estimated the requirements
that can be met between now and 1975 from
presently contracted or assured supplies.
These data indicate that by 1975 only 86
percent of the total regional requirements
for 28.5 trillion cubic feet of gas, or
24.6 trillion cubic feet, can be met with
contracted or assured supplies. * * *

Looking to the time period beyond 1975,
with the probable rate of development of
natural gas reserves, coupled with reason-
able expectations of supplemental supplies,
it appears that the problem of balancing
supply and demand will be with us for many
years.
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Synthetic gas (from coal gasification) may be available

within the 10-year period, but the gasification of coal at

mine-mouth plants requires consideration and balancing of

environmental and economic factors. Liquefied natural gas

may become an important supplemental source, but its present

best projected uses appear to be for peak shaving use by

gas distributors, satellite facilities and remote and emer-

gency use points.

Oil -- Most of the oil currently used at power plants in

the Pacific Southwest comes from foreign sources. Intensive study

is going forward with respect to oil-fired electric generating

stations, particularly along the Pacific Coast. However,

it must be noted that any long-term use of oil is subject to

many variables. Among other factors, I would cite the timing

when Alaskan oil reserves may become available in the lower

48 states area and the delivery means by which that will be

accomplished, environmental standards governing the use of

oil burning stations, and the quantities of oil which may be

available to meet those requirements.

Other -- Geothermal energy, solar energy, fuel cells,

magnetohydrodynamics and fusion energy have varying degrees

of long-range potential. Currently, only geothermal is a

potential source that can reasonably be expected to be

tr,

'Mk
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available in limited quantities for commercial use within

this decade 11/. However, the magnitude of this resource

is yet to be determined.

Realistically, therefore, there are no alternatives to

coal-fired plants for meeting a major portion of the 1971-1980

base-load needs of the Southwest.

Balancing standards -- The critics of the Four Corners

area plants have emphasized their environmental impacts at site

and the fact that some of the power to be generated will be con-

sumed in other areas of the western United States 12/. Obviously,

both facts are true. One can not build any thermal generating

11/ Testimony of Chairman John N. Nassikas, Hearings Before
the Subcommittee on Minerals, Materials and Fuels of the
Committee on Interior and Insular Affairs, United States
Senate, S. 368, 91st Cong., 2nd Sess., pp. 103-104 (July 28,
1970).

12/ I have received approximately 24,000 communications, some
letters, but largely coupons or copies clipped from the
solicitation advertisement which appeared in the NEW YORK 
TIMES, SAN FRANCISCO CHRONICLE, LOS ANGELES TIMES and
DENVER POST on May 20, 1971. That full-page advertise-
ment urged the chairmen of the Interior committees of
both houses of Congress, the Secretary of the Interior
and the Federal Power Commission to stop all construction
of fossil-fired plants in the Four Corners area. On
June 7, 1971, I forwarded to this Committee a staff report
dated May 24, 1971, prepared by Commission's Bureau of
Power, "Electric Power and Related Developments in the
Black Mesa and Four Corners Areas". My letter and the
Report are not included within the Committee's five-volume
print of field hearings. I request that the letter and
report be included within the Committee Print of today's
hearing.



without some impact upon the surrounding environment. The

task is one of comprehensive balancing of various uses of

air, fuel, land and water for all beneficial purposes, public

and private; and of minimizing adverse effects of electric

power production upon tne environment whether at the produc-

tion site or points of ultimate consumption.

Clearly, the Four Corners area plants are regionally

sized. They are being designed to be operated regionally

through the high-voltage interconnected transmission network

that rings the Rocky Mountain area, the so-called dough-nut.

The western side of this network includes the North-South

Interties between the Pacific Northwest and the Pacific South-

west. The eastern side includes lines connecting the Four

Corners area through Utah, Idaho, Montana and back to the

coastal areas of Washington and Oregon. Factual details are

set forth in the attached Preliminary Report of the Bureau

of Power. The consumers served from these particular plants

will be located in several states, principally Arizona,

Colorado, California, Nevada, New Mexico, Utah, Wyoming and

Texas. The location and size of these units were developed

in the light of regional power needs of the western area of

the United States.
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As I noted, the Commission is charged with the duty,

under the Federal Power Act, of promoting and encouraging

regional planning of electric facilities. Section 202(a)

of that Act 13/ is unequivocal in this respect, as well as

in respect to the conservation orientation which the Congress

there gave as a guide for Commission actions. The Commis-

sion's Order 383-2 adequacy and reliability program

is in direct response to both Congressional directives.

There, and elsewhere, we respect the fact that the Power Act

is properly interpreted and applied in pan i materia with

13/ States in part as follows:

For the purpose of assuring an abundant

supply of electric energy throughout the

United States with-the greatest possible

economy and with regard to the proper utili-

zation and conservation of natural resources,

the Commission is empowered and directed to

divide the country into regional districts

for the voluntary interconnection and coor-

dination of facilities for the generation,
transmission, and sale of electric energy,

and it may at any time thereafter, upon its

own motion or upon application, make such
modifications thereof as in its judgment will
promote the public interest. Each such

• district shall embrace an area which, in
the judgment of the Commission, can eco-
nomically be served by such interconnected
and coordinated electric facilities. It

* shall be the duty of the Commission to
promote and encourage such interconnection
and coordination within each such district
and between such districts.

63-876 0-72 - pt. 6 -- 11
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other environmental and resource development measures, inter 

alia, NEPA, the Water Pollution Control Act and the Clean

Air Act.

Need for national energy policy -- Recognizing that

this hearing is being held under Senate Resolution 45, I am

sure the Committee agrees that a foremost obligation of

Government, in relation to the Nation's energy resources as

recognized and endorsed by the President in his

Energy Message, is the formulation and implementation of a

National Energy Policy. Programs and goals were set forth

by the President. This Committee's energy study, under

Senate Resolution 45 with ex-officio participation by members

from the Commerce, Public Works and Joint Atomic Energy

Committees, will contribute materially to the further delinea-

tion of a comprehensive national energy policy. As you know,

I have designated members of the Commission staff to work,

on a continuing basis, assisting the members and staff of

this Committee in this important undertaking. I have stated

on numerous occasions, over the last two years, the necessity

of formulating national energy planning objectives and of

establishing a clearly defined National Energy Policy. I

believe such a policy is Atlitial to the growth and preser-

vation of ourfree enterprise system. Government and industry
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have an obligation to protect that system if we are to achieve

the realization of our social and economic goals.

The southwest study area power requirements -- The

specific projected power development of the Southwest area

is discussed in detail in the accompanying Preliminary Report

of the Bureau of Power. The staff's analysis shows that

power growth trends in the southwestern portion of the United

States parallel the national demand for increased power

supplies. The need for additional electric generation in

this region will double by about 1980 and should represent
•

about four times the current demand by 1990. This projected

growth reflects, for the most part, essential power expansion

of that region to meet the electric consumer needs of its

increasing population, growing envi±onmental improvement

programs which require electric power supply as well as

industrial and commercial power demands.

Power systems in the Southwest are interconnected

both within the region and with systems adjacent to the

region. They function as a part of one of the nine electric

reliability councils under the Commission's Order 383-2

adequacy and reliability program, the Western Systems Coor-

dinating Council 14/. The power supply areas most directly

14/ Appendix C hereto sets forth a map showing the location
of all councils and members of each.
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related to the Four Corners area plants are shown within the

bordered area on the following map. They comprise the geo-

graphic areas and states which are being studied by the

Southwest Energy Study Group. FPC power supply areas are

shown by arabic numeral designations, e.g., 41, 31, 32, 47,

48 and 39. The larger land area and additional states shown

on the map generally comprise the West Region, one of six

regions, which the Federal Power Commission has studied in

developing its National Power Survey. The boundaries of this

region relate closely to the areas of the Western Systems

Coordinating Council, as shown by the map legend.

9
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Anticipated peak demands in the Southwest Study Group

Area (i.e., FPC power supply areas 31, 32, 39, 41, 47 and

48), for each year of the 1970-1980 period are set forth in

the following tabulation prepared by the Commission's staff.

Southwest Energy Study Area

Estimated Seasonal Peak Demands 1/

(Megawatts)

August 2/ December 3/

1970 4/ 22,521 20,978

1971 24,259 22,694

1972 26,195 24,550

1973 28,251 26,559

1974 30,469 28,732

1975 32,861 31,082

1976 35,440 33,625

1977 38,222 36,376

1978 41,222 39,352

1979 44,458 42,571

1980 47,950 46,072

1/ From information developed by the Western Systems
Coordinating Council and the Federal Power Commission
staff - September, 1971.

2/ Uniform annual growth of 7.857 used

3/ Uniform annual growth of 8.187

4/ Actual
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Viewing these FPC power supply areas (31, 32, 39, 41,

47 and 48) within the total power supply areas constituting

the West Region, we find the following growth projections in

terms of demand and energy requirements.

West Region by Power Supply Area

Electric Utility Power Requirements

PSA

30

31

1970 1980
Energy Peak Energy

(billion)
( KWH )

15.7

9.4

Peak
(million)
( KW )

2.6

1.6

(billion)
( KWH )

9.7

4.0

(million)
( KW )

1.4

0.6

32 12.1 2.1 23.4 4.2

36 8.6 1.6 18.2 3.5

39 5.5 1.0 11.5 2.2

41 15.7 2.9 31.4 5.7

42 13.2 2.2 18.1 3.0

43 33.8 5.9 61.9 11.8

& 45 45.0 7.6 96.8 17.4

46 58.6 10.5 136.0 24.1

47 75.5 13.4 151.0 27.7

48 22.1 4.6 50.3 9.6

Total 303.8 49.6 1/ 623.7 109.4 1/

1/ Coincident peak for the region not the sum of PSA
totals for the West Region.
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Generation -- Meeting the demands reflected in the

tables as shown above, plus providing necessary reserve capa-

city and providing for replacements, will require the con-

struction of about 31,000 megawatts of new capacity in the

Southwest Energy Study Area by 1980. Estimated required

capacity by years and by types is shown in the following

staff tabulation. It does not include the existing capacity

in the Four Corners Plant, 2,162 me6awatts.

Southwe-A Energy Study Area

1970-80 Additions to Generating Capacity
(From WSCC April 1, 1971 response to FPC Order 383-2)

Year Total Fossil Hydro

% of
Total

Nuclear

MW % of
Total

MW MW % of
Total

1971 3,199 3,041 191 95.1 158 4.9
1972 1,694 1,086 64.1 278 16.4 330 19.5
1973 2,958 2,500 /1 84.5 458 15.5
1974 2,681 2,481 /2 92.5 200 7.5
1975 2,954 2,542 /3 86.1 412 13.9
1976 3,112 1,712 IA 55.0 260 8.4 1,140 36.6
1977 3,893 1,953 LI 50.2 800 20.5 1,140 29.3
1978 3,493 1,595 /6 45.7 758 21.7 1,140 32.6
1979 4,093 2,230 /7 54.5 523 12.8 1,340 32.7
1980 2,860 1,720 Li 60.1 1,140 39.9

30,937 20,860 67.5 3,847 12.4 6,230 20.1

0/ Includes Mohave - 1,580 MW.
1/ Includes San Juan #2 - 345 MW.
2/ Includes Huntington Canyon #2 - 430 MW, and Navajo #1 770 MW.
3/ Includes Navajo #2 - 770 MW.
4/ Includes Navajo #2 - 770 MW; Cholla #2 - 250 MW; N.W. Colorado -

250 MW.
5/ Includes Cholla #2 - 250 MW; Huntington Canyon #1 - 430 MW;

Southern Nevada - 400 MW.
6/ Includes Kaiparowits Plateau 150 MW; N.W. Colorado 275 MW;

and Southern Nevada - 400 MW.
7/ Includes Kaiparowits Plateau - 1,050 MW; San Juan area - 500 MW;

N.W. Colorado - 375 MW; and Southern Nevada - 400 MW,
8/ Includes Kaiparowits Plateau - 1,050 MW; Southern Nevada

400 mw.
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Coal-fired -- The six major base-load coal-fired

generating stations in the Four Corners area, which are

principal objects of the current hearings, are projected for

operation at high plant factors. They are identifiable as

follows: Four Corners, Fruitland, New Mexico; San Juan,

San Juan, New Mexico; Navajo, Page, Arizona; Mohave, Clark

County, Nevada; Huntington, Price, Utah; and Kaiparowits,

southern Utah. Collectively, these plants are expected to

comprise approximately 10,352 megawatts of installed capa-

bility, 22 percent of the total projected load of the South-

west Study Area in 1980, 47,950 megawatts. They will produce

over 40 percent of the energy requirements of the area at

that time. In addition to these plants, approximately 3,000

megawatts of additional base-load capacity will be needed.

Currently, planning studies are underway involving generating

sites identifiable as the Cholla site, northwestern Colorado

and southern Nevada. Generalized data for existing and pro-

jected additional fossil units currently under consideration

are shown in the following tabulation, which is a staff com-

posite of coal-fired stations for the Southwest Study Area.
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In the aggregate, these tabulated coal burning plants

will supply 31 percent of the 1980 load (14,750 megawatts to

meet a load of 47,950 megawatts), and almost half of the 1980

energy requirements of the entire Southwest Study Area,

according to staff projections. 7,172 megawatts of coal

burning capacity is listed as being now in service or

scheduled for initial operation before 1977 15/. The

plants making up this capacity are base-load facilities

for which definite commitments have been made, and for which

15/ About 87 percent of the new capacity scheduled for
service by 1975 will be fossil-fueled. The Four
Corners Plant, which is already in service, consists
of five generating units having a total capacity of
2,162 megawatts. The first of these was installed
in 1963 and the last in 1970. Additional air pollution
control devices are being installed on the existing
units. The ultimate capacity (sometime after 1980)
might include as many as three additional units to
compose a total plant capacity of about 5,000 megawatts.
The 1,580 megawatt Mohave Plant in Clark County, Nevada,
was completed recently. The remaining four power
plants involved in the current protests are to be
located in New Mexico, Arizona and Utah, and individual
generating units are scheduled for service periodically
from 1973 through 1977. Tentative schedules have been
announced for the Kaiparowits Plant to be located in
southern Utah cover 1978-80 period.
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there are no planned alternatives. If these plants are not

built or permitted to operate, or if installation dates are

materially delayed, it would seem inevitable that electrical

demands in the area will exceed the available capacity.

Gas turbine alternates -- Considering the limited time

available before the output of new plants is vitally needed

to carry loads, and considering the lead times required for

installation of various types of generating capacity 16/, it

presently appears that there are no practical, realistic

alternatives to the proposed coal-fired plants in the Four

Corners area. Gas turbines have been effectively utilized

for peaking and supplementary sources to base-load generation.

Currently available types of gas turbines are not capable

of sustained base-load operation without incurring the penalty

of increased maintenance and probable shortened service life.

Because of lower thermal efficiencies, they are less economic

than base-load steam-electric capacity (fossil or nuclear)

and consume relatively more fuel.

16/ Four to six years for any type of base-load fossil-fired
equipment and eight years or more for nuclear plants.

4
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Natural gas alternates -- Viewing the matter in terms

of gas-fired units potentially replacing coal-fired, the

Commission's Bureau of Natural Gas has reviewed current

and projected gas supply conditions through the Southwest

Study Area as set forth in Appendix B. That Preliminary

Report indicates that the role of natural gas as a power

plant fuel will decline over the next 10-year period and sup-

plemental sources of gas, e.g., coal gasification, LNG and

nuclear stimulation of tight reservoirs, while they may

supplement gas supplies for residential, commercial and

industrial consumers, they will not, in all likelihood,

increase the supplies of natural gas available for power plants.

With the extension of long-distance natural gas pipe-

lines from the gas producing fields in Texas and New Mexico

to the southern California market areas, natural gas became

a significant source of energy for fossil fueled steam plants.

However, because of limitations on available gas supplies

and increasing demands for gas as a residential and

industrial fuel, it appears unlikely that natural gas
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will continue to meet its historic relative share of

fossil-fuels used for electric power generation. The Future

Requirements Committee, in its recent report on natural gas

demand 17/, indicated that the demand for natural gas for

power generation in the Southwest area would reach a peak

in 1973 and decline in actual volume, as well as percentage

of total fuel consumed.

Other alternates -- The staff analysis set forth in

the Bureau of Power Preliminary Report reviews a number of

other possible sources, including oil, oil shale, coal gasi-

fication, incinerable material, nuclear, geothermal, hydro-

electric, new technologies and importations of power. As

will be noted, these are not acceptable for the various

reasons given until beyond 1980.

Non-fossil fuel capacity -- It is anticipated, based

upon the Commission's staff studies, that some 3,800 mega-

watts of hydro power, constituting about eight percent of

17/ Future Gas Requirements of the United States, Vol. 4,
1971.

•
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the total load of the Southwest Study Area in 1980, will be

put into service during the current decade.

The following staff tabulation reflects the expectation

• that nuclear plants will become a more significant portion

of the annual capacity additions in the Southwest Area, with

over 6,200 megawatts of nuclear capacity scheduled for

service by 1980. The units, about 11 percent of the 1980

load, are as follows.

Southwest Energy Study Area
Proposed Nuclear Capacity

Scheduled Date
Unit State Capacity Mw of Operation

Ft. St. Vrain Colorado 330 March, 1972

San Onofre No. 2 California 1,140 June, 1976

San Onofre No. 3 California 1,140 June, 1977

San Onofre No. 4 California 1,140 June, 1978

San Onofre No. 5 California 1,140 June, 1979

Salt River Project
(Unnamed) Arizona 200 June, 1979

Nuclear A California 1,140 June, 1980

S.
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Between now and the end of 1973, only one nuclear unit,

the 330 megawatt Ft. St. Vrain unit, is scheduled for service.

Construction of the San Onofre nuclear units, scheduled for

service in 1976 and 1977, is presently suspended pending

resolution of questions pertaining to radiation and environ-

mental design criteria. Consequently, these units will not

come on the line as scheduled. It is not known when work on

the units will resume or when they will be placed in operation.

Additionally, we believe that the San Onofre units scheduled

for service in 1978 and 1979 may also fail to meet the sche-

duled in-service dates.

Any substantial delay of the installation of nuclear

capacity in this region, coupled with any significant slippage

in the construction of fossil units, would critically erode

power reserves in the study area. At best, if the scheduled

capacity additions for both nuclear and fossil plants are

placed in service as planned, the power supply for this area

would do no more than keep pace with anticipated demands.

Conclusion -- Power supply conditions in the Four Corners

study region provide a dramatic example as to why regional

and long-range open planning have become essential conditions

•

•
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precedent to adequacy and reliabilit) of electric bulk

power supply in this nation. In the 1960's, electric utility

resource planning underestimated in the forecasts of

• scheduled installation of facilities in relation to in-

creased power demand. Environmental considerations and

full compliance with the mandate of the Environmental Policy

Act of 1969 must be recognized as part of the organic law

of the land. These environmental considerations are part of

system planning, engineering and cost-benefit appraisals

which are fundamental to the future course of the electric

utility industry. In determining national power policy,

we must recognize all Congressional mandates and adopt

practicable methods of resolving sometimes Conflicting

objectives.

In my judgment, there must be a resolution of these

conflicting considerations through an articulation of what

shall be our national energy policies and a provision for a

governmental framework within which plant siting and utility

operating questions can be solved fairly, timely and upon a

rational basis. I have recommended to the Congress the

legislative steps which I favor to achieve these goals.

63-876 0 -72 - pt. 6 -- 12
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They are set forth in the principles of the Administration's

power plant siting bill which I supported in my testimony

of May 6, 1971, before the Subcommittee on Communications

and Power.

THANK YOU.

4

•

/
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APPENDIX A

FEDERAL POWER COMMISSION
Bureau of Power

Preliminary Report On
ELECTRIC POWER IN THE PACIFIC SOUTHWEST

The National Picture 

Gross National Product -- the value of all the goods and services pro-

duced in the United States -- is a general indicator of growth of national

energy requirements, including electric power demands. Since 1950, GNP ex-

pressed in constant-value dollars, has increased at a rate of slightly over

3.5 percent per year. It is anticipated that this or a slightly higher growth

rate will continue for the next decade.

Electric power demands have consistently grown at a faster rate than

GNP, as electric power has become an increasing portion of the national energy

picture. Currently, electric power production accounts for about 26 percent

of all energy-production in the United States, and this proportion is expected

to increase to about 32 percent by 1980. In terms of electrical energy,

this growth means an increase in consumption from about 1.5 trillion kilowatt

hours in 1970 to over 3.0 trillion in 1980, continuing the historical trend

of a doubling of demand every decade.

Recognizing that available energy resources are finite and that ultimate

per capita use of electric energy has an upper limit, it is inevitable that

the rate of growth in electric energy consumption eventually will decrease.

There are no assurances, however, that there will be any slow-down in the

rate of demand increases prior to 1980. To the Nation's goals for sustained

economic growth, a rising standard of living, and reasonably full employment,

has been added a new urgency for maintenance of the quality of the

environment. Achievement of these goals, including those for the environment,
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will entail continuing and systematic expansion of energy use in its

various forms, including power. In fact, indications are that the

increased use of electrical energy for environmental controls at power

plants and at other installations will more than off-set reductions in

growth rate stemming from conservation measures, cost increases, and

possible curtailments as a result of potential generation shortages. The

environmental bill being presented to this generation and perhaps even to

the next, includes the cost of remedying past damage to the environment and

the ecology, as well as the cost of future environmental maintenance.

This cannot be achieved through any reduced consumption of energy, but

only by increased energy outputs that meet more rigorous standards

of environmental quality. We must be prepared to pay the high social and

economic costs entailed in the remedial process.

Energy conservation takes various forms. On the consumption side, it

involves curtailment of wasteful uses of energy and introduction of more

efficient forms of production and utilization. On the supply side, con-

servation seeks to improve the management and technologies of finite

resource development, especially those for which proven reserves of natural

resources such as fossil fuels are declining. In this respect, conservation

of energy is also linked with preservation and maintenance of environmental

quality. As a matter of policy, development of wiser and more efficient

uses of energy resources through conservation is certainly a desirable

national objective.

The mandate of the National Environmental Policy Act of 1969 to meet

environmental goals must however, be observed and implemented compatibly

with the mandate of § 202 (a)' of the Federal Power Act-1/to expand our

1/ 16 USC 824a (A)

11=1"
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energy resources base in order to meet the Congressionally expressed in-

tent of "assurin.g an abundant supply of electric energy throughout the

United States with the greatest possible economy and with regard to the

proper utilization and conservation of natural resources."

In the above context, conservation is not synonymous with a reduction

of energy or power use. The notion that the Nation's environmental problems

can be met by physical curtailmelit of power or other energy forms fails to

recognize the intimate relationship of energy to all human endeavor, and to

the quality of life itself. Energy plays a decisive role in the Nation's

productive processes. It is a key consuner product. It is essential to all

economic growth and inextricably linked to progress. A national energy

policy which has as its precept the reduction of overall energy use would be

counterproductive. Thus, in attempting to forecast power and energy demands

to 1980 and beyond, the staff is continually confronted with the realities

that point to a consistent rapid growth in the consumption of electrical

power in the Nation as a whole, in the western portion of the country in

general, and in the areas directly served by the Four Corners area plants

in particular.

•
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The West Region

Load Forecasts 

Figure 1 shows the power supply areas and regions used in tabulating

historical data and making projections of energy consumption and peak

demands in the United States. It also shows the general locations of

the major fossil-fueled power plants in the Southwest that are the subject

of controversy, and identifies these plants as falling within the West

Region of the Commission's National Power Survey.

Studies made in comlection with the National Power Survey indicate

that the actual 1970 and estimated 1980 electrical energy requirements and

peak demands for the West Region are as shown in Table 1.
Table 1

West Region by Power Supply Area

Electric Utility Power Requirements

Power
Supply
Area

1970 1980

5.12SLEY Peak Energy
(billion)
( KWH )

Peak
(million)
( KW )

(billion)
( KWH )

(million)
( KW )

30 9.7 1.4 15.7 2.6

31 4.0 0.6 9.4 1.6

32 12.1 2.1 23.4 4.2

36 8.6 1.6 18.2 3.5

39 5.5 1.0 11.5 2.2

41 15.7 2.9 31.4 5.7

42 13.2 2.2 18.1 3.0

43 33.8 5.9 61.9 11.8

42 & 45 45.0 7.6 96.8 17.4

46 58.6 10.5 136.0 24.1

47 75.5 13.4 151.0 27.7

48 22.1 4.6 50.3 9.6

Total 303.8 49.6 1/ 623.7 109.4 1/

1/ Coincident peak, not the sum of PSA totals.
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Fully one third of the contiguous United States lies within the power

supply areas constituting theW est Region listed in Table 1. Because this

region covers such a large geographical area, power systems within it have

developed to reflect the heterogeneous character of the region. Figure 2

shows the major load centers in the region as they existed in 1970. This

general pattern of demand is expected to continue to 1980 and beyond. Figure

3 shows symbolically the natural resources available for use in electric

power generation. Since the loads and resources do not coincide geograph-

ically, the utilities in the West have developed and are rapidly expanding

an interconnected system for power generation and transmission to serve

the entire western portion of the country, and to interconnect with similarly

coordinated systems to the east.

Transmission 

Transmission of electric power in the W estR egion is characterized by

the relatively long distance between remotely located hydro and thermal

power sources and load centers. Figure 4 shows what is often referred to as

the "western loop" transmission system that encircles the State of Nevada

and interconnects the entire West Region. This loop system, particularly

the 750 kV DC Northwest-Southwest Intertie, permits peak power and energy

transfers, with resulting benefits to all areas of the region. The existing

system is not, however, adequate to meet the transfer capabilities needed

for the future, and additions are already under construction. One possible

pattern for future transmission developments, as envisioned by the West

Regional Advisory Committee, is shown in Figure 5.



Figure 2
Load Centers of the West Region

•
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A major portion of the early additions will integrate the remotely

located hydro and fossil generation sources with major load centers. With

time, as nuclear facilities located nearer load centers are developed,

some of these lines originally built for bulk power transmission will be

utilized for reserve capacity, economy exchange, and peaking service.

Much of the new transmission capacity will be provided by up-grading the

capability of existing lines to permit more intensive use of existing rights-

of-way.

The proposed transmission is not, however, a substitute for intra-area

generation, primarily because the economics of power system design do

not warrant such substitutions. Even if major intra-area bulk power

transfers were practical, there are, at least within the 1970-1980 period,

no known sources of generation that will not be needed to meet the burgeoning

loads in each of the regional or sub-regional areas where major genera-

tion plants are being developed. The existing and proposed transmission's

basic function will be to provide intra-area source-to-load capacity;

permit inter-area improvements in reliability, diversity and economy inter-

changes; and maximize emergency protection.

Generation 

In the past, the West Region, more than any other region of the

United States, relied heavily on hydro capacity for its bulk power supply.

In 1970, over 45 percent of the area's generating capacity was in conventional

hydroelectric installations. The other source of base-load power has been

fossil-fueled plants, which provided about 48 percent of the total capacity

in 1970. In the future, however, the region will shift rapidly toward

nuclear plants as a major source of generation, with nuclear capacity in-

creasing from about two percent of the total in 1970 to about 20 percent

in 1980. Most of the new nuclear plants in the region are

scheduled for service in 1973 or later, so the immediate effects of the
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Calvert Cliffs decision on nuclear plants in the region may not be too

severe. If delays in nuclear plant clearances and construction are en-

countered, however, severe imbalances between loads and supply would

probably result. The following table shows present and projected generating

capacity in the area represented by the Western System Coordinating Council

by types in the years 1970 and 1980.

Table 2

Present and Projected Generating Capacity by Fuel Types
Western Systems Coordinating Council I/

Existing on
12/31/70

Generating Capacity in Megawatts

Total
Dec. 1980

Projected Additions Projected
1971 - 80

Fossil 30,244 27,957 2/ 58,201

Nuclear 1,293 17,043 18,336

Hydro 34,217 13,715 47 • 932

Total 65,754 58,715 124,469

1/ Excludes Canadian member.

2/ Includes 900 MW of unspecified fuel type.
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The Pacific Southwest Study Area

The Bureau of Power staff has been participating in the Power Work

Group of the Department of the Interior's Southwest Energy Study. The

following material is a combination of data prepared by the Work Group and

information reported to the Federal Power Commission in periodic reports

by electric utilities, Regional Reliability Councils, or others.

Analyses of the Pacific Southwest Study Area show that the national

demand for increased power supplies is clearly reflected in the power growth

trends in the southwestern portion of the United States. The need for addit-

ional electric generation in that region will double by about 1980 and should

represent about four times the current demand by 1990. This growth rate re-

flects, for the most part, essential power expansion of that region to meet

the needs of its increasing population and growing environmental and

industrial demands.

Power systems in the Southwest are interconnected both within the region

and with systems adjacent to the region. The area most directly related to

the Four Corners area plants, however, is that shown within the bordered area

in Figure 6. The material that follows is related to the designated area,

which is also the area currently being studied by Interior's Southwest Energy

Task Group as mentioned above.

Anticipated peak demands in the study area, for each year to 1980, are

shown in Table3 .

a.
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Table 3

Southwest Energy Study Area

Estimated Seasonal Peak Demands 11
(Megawatts)

August 2/ December 3/

1970 4/ 22,521 20,978

1971 24,259 22,694

1972 26,195 24,550

1973 28,251 26,559

1974 30,469 28,732

1975 32,861 31,082

1976 35,440 33,625

1977 38,222 36,376

1978 41,222 39,352

1979 44,458 42,571

1980 47,950 46,072

1/ From information developed by the Western Systems

Coordinating Council and the Federal Power Commission

staff - September, 1971.

2/ Assumed uniform annual growth of 7.857

3/ Assumed uniform annual growth of 8.187

4/ Actual Peak

a
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The distribution of the 1970 and 1980 electric power loads by

states is shown in Table 4.

Table 4

Southwest Energy Study Area

Estimated August and December Peak Demands, Annual Energy, & Load Factors 

State 1970 1980

a AUGUST PEAK -MW

Arizona 3,499 7,383
Colorado 2,108 4,544
New Mexico 977 2,163
Southern California 13,343 28,403
Southern Nevada 666 1,420
Utah 1,204 2,319
Wyoming 724 1,718

Totals 22,521 47,950

DECEMBER PEAK-MW

Arizona 2,360 5,215
Colorado 2,046 4,685
New Mexico 938 1,932
Southern California 13,251 29,158
Southern Nevada 544 1,260
Utah 1,152 2,083
Wyoming 687 1,739

Totals 20,978 46,072

ANNUAL ENERGY -GWH

Arizona 16,839 36,664
Colorado 11,893 26,222
New Mexico 5,576 11,384
Southern California 77,978 167,874

a Southern Nevada 3,285 7,499
Utah 7,166 13,683
Wyoming 4,398 10,522

Totals 127,135 273,848
• k

Total Area

ANNUAL LOAD FACTOR-

64.4 65.2

63-876 0-72 - pt. -- 13
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Generation

Meeting the demands shown in Tables 3 and 4, plus providing

necessary reserve capacity and providing for replacements, will

require the construction of about 31,000 megawatts of new capacity

in the area by 1980. The estimated distributions of the required

capacity by years and by types is shown in Table 5.

Table 5

Southwest Energy Study Area

1971-80 Additions to Generating Capacity
(From WSCC April 1, 1971 response to FPC Order 383-2)

Year Total Fossil Hydro Nuclear

MW MW % of MW % of MW % of
Total Total Total

1971 3,199 3,041 0/ 95.1 158 4.9
1972 1,694 1,086 64.1 278 16.4 330 19.5
1973 2,958 2,500 Ll 84.5 458 15.5
1974 2,681 2,481 L2 92.5 200 7.5
1975 2,954 2,542 L3._ 86.1 412 13.9
1976 3,112 1,712 L11 55.0 260 8.4 1,140 36.6
1977 3,893 1,953 1.2 50.2 800 20.5 1,140 29.3
1978 3,493 1,595 L.§. 45.7 758 21.7 1,140 32.6
1979 4,093 2,230 Li 54.5 523 12.8 1,340 32.7
1980 2,860 1,720 /8 60.1 1,140 39.9

30,937 20,860 67.5 3,847 12.4 6,230 20.1

0/ Includes Mohave 11 & 2 - 1,580 MW.
1/ Includes San Juan #2 - 345 MW.
2/ Includes Huntington Canyon #2 - 430 MW, and Navajo #1 770 MW.
3/ Includes Navajo #2 - 770 MW.
4/ Includes Navajo #2 - 770 MW; Cholla #2 - 250 MW; N.W. Colorado

250 MW.
5/ Includes Cholla #2 - 250 MW; Huntington Canyon #1 - 430 MW;

Southern Nevada - 400 MW.
6/ Includes Kaiparowits Plateau - 150 MW; N.W. Colorado - 275 MW;

and Southern Nevada - 400 MW.
7/ Includes Kaiparowits Plateau - 1,050 MW; San Juan area - 500 MW;

N.W. Colorado - 375 MW; and Southern Nevada - 400 MW.
8/ Includes Kaiparowits Plateau - 1,050 MW; Southern Nevada

400 MW.

9
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All of the coal-fired plants identified in the footnotes to table 5

lie within the Colorado River Basin, where most of the mineable coal in .

the study area is located. While there are coal deposits in Wyoming, they

are outside of the Colorado Basin. In the future they will be used pri-

marily to serve loads outside of the Southwest study area. For these

reasons, the only coal-fired plants considered here are those that ate

projected to serve study area loads within the Colorado River Basin.

To point out the impact of delays in additions of planned generating

capacity, Table 6 compares the proposed facilities in the study area with

the total generating capacity of the area covered by the Western Systems

Coordinating Council.

Table 6

Southwest Energy Study Area

Existing Capacity Projected Additions Projected Capacity

12-31-70
MW As % of

MCC total

1971-1980
MW As % of

WSCC total

12-31-80
MW As % of

WSCC total

Fossil 22,292 73.7 20,860 74.6 43,152 74.1

Nuclear 430 33.3 6,230 36.6 6,660 36.6

Hydroelectric 5,131 15.0 3,847 28.0 8,978 18.7

Total 27,853 42.4 30,937 52.7 58,790 47.2
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Hydroelectric Capacity

Original plans for serving the electric power needs of the Southwest

involved comprehensive development of the water resources of the Colorado

River for hydroelectric power production and other purposes. These plans

were abandoned, however, because of environmental and land use problems

associated with the reservoirs, and thermal plants were adopted as the

alternative for meeting electric power demands. There are some hydro

potentials in the study area other than those on the Colorado River. It is

anticipated that about 3,847 megawatts of hydro power, constituting

about 12.4 percent of the total need, will be put into service during the

current decade.

Nuclear Capacity

Table 5 reflects the expectation that nuclear plants will became an

increasingly significant portion of the annual capacity additions in the

Southwest, with over 6,200 megawatts of nuclear capacity scheduled for service

by 1980. The units involved in these additions are shown in Table 7 .
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at,

Table 7

AreaSouthwest Energy Study

Proposed Nuclear Capacity Scheduled
Date of

Unit State Capacity Operation
MW

Ft. St. Vrain Colorado 330 March, 1972

San Onofre No. 2 California 1,140 June, 1976

San Onofre No. 3 1,140 June, 1977

San Onofre No. 4 1,140 June, 1978

San Onofre No. 5 1,140 June, 1979

Salt River Project Arizona 200 June, 1979
(Unnamed)

Nuclear A California 1,140 June, 1980

In addition to the 6,230 megawatts of nuclear capacity scheduled for

the study area, there are 8,250 megawatts of such capacity planned for the

1971-80 period in other areas of theS outhwest. Thus, both the study area

and the whole Southwest are expected to become increasingly dependent upon

nuclear units as the decade of the 1970's progresses.

The Commission staff has recently analyzed the possible impact of the

Calvert Cliffs decision on the electric generating capacity situation

through the winter of 1972-73. In this analysis, it was recognized that

nuclear plants must receive full environmental appraisals consistent with the

National Environmental Policy Act and the Calvert Cliffs decision. The

results of the analysis show that if nuclear units now nearing completion

are delayed, critical power supply situations will prevail in some areas of

the country. In the Southwest study area, however, only one nuclear unit,

the 330-megawatt Ft. St. Vrain unit, is scheduled for service in the time



period considered. This unit, scheduled for service in March 1972, is

small enough that a delay of a year or so in its operation should not of

itself be of critical importance in the ability of the electric utility

systems in the region to meet their load requirements.

Construction of the San Onofre nuclear units scheduled for service

in 1976 and 1977 is presently suspended pending resolution of certain

questions pertaining to radiation and environmental design criteria.

Consequently, these units cannot be constructed as scheduled, and it is

not known when work on the units will resume or when they will be placed

in operation. Undoubtedly, the San Onofre units scheduled for service

in 1978 and 1979 will also fail to meet the scheduled in-service dates.

Delay of the installation of nuclear capacity in this region coupled

with the possible slippage in the construction of fossil units could cause

a critical power supply situation in the region. At best, the scheduled

capacity additions for both nuclear and fossil plants will no more than

keep pace with anticipated demands. To the extent that nuclear units are

delayed because of licensing or other problems, the urgency of completing

the fossil units discussed below becomes more pronounced.

Fossil-fueled Capacity 

The difficulties, delays, and long lead times associated with hydro

and nuclear facilities in the Northwest have led to a heavy reliance an

fossil-fueled generation for the 1970's. The significance of fossil-fueled

capacity is apparent from Table 5 which shows that about 86 percent of the

new capacity scheduled for service by 1975 will be fossil-fueled. Thus,

the potential delays in the major plants in the Four Corners area portends

extremely serious consequences in terms of the adequacy and reliability for

in Pacific Southwest area in particular, and for the entire western portion

of the United States in general.
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Some of the current publicity about the construction of new

fossil-steam power plants in the Black Mesa and Four Corners areas

describes the effort as one being undertaken by a consortium of 23 power

companies and the Bureau of Reclamation. The 23 power company group is

the "Western Energy and Supply Transmission Associates" (WEST) formed in

1964 to cooperate in planning for future power supply in the areas re-

presented by their service territories. The extensive coal reserves in

the Black Mesa and Four Corners areas offer an attractive potential for

meeting some of the electrical energy requirements of the Pacific South-

west in the years ahead, and the plants which would generate the power from

the coal supplies in these areas provide the potential for coordinated

operation with the Bureau of Reclamation's hydroelectric generating plants

in the same general region.

The Four Corners Plant, which is already in service, consists of

five generating units having a total capacity of 2,162 megawatts. The

first of these was installed in 1963 and the last in 1970. Additional air

pollution control devices are being installed on the existing units. The

ultimate capacity (sometime after 1980) might include as many as three

additional units to compose a total plant capacity of about 5,000 megawatts..

The 790 megawatt Unit No. 1 at the Mohave Plant in Clark County,

Nevada was completed recently, and a second unit of the same size is expected

to be ready for initial service later this year.

Four remaining power plants involved in the current protests are

to be located in New Mexico, Arizona, and Utah, and individual generating

units are scheduled for service periodically from 1973 through 1977. No

firm schedules have been announced for the Kaiparowits Plant to be located

in southern Utah.
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Table 8 lists the six plants and presents a number of details for

each with respect to individual plant characteristics, ownership, fuel

and other related matters.

The six major plants covered by Table 8 are planned to have, by 1977,

a total installed capacity of 6,230 megawatts, representing about 16 percent

of the anticipated peak demand for that year, and 13 percent of the 1980 peak.

They are base-load generating stations designed to operate at high plant

factors, and are expected to produce over 40 percent of the energy require-

ments. Some additional base-load plants will be needed to serve base-

loads to 1980. General locations for the additional fossil units currently

under consideration are shown in Table 9, which is a composite tabulation

of existing and potential coal-fired stations for the Colorado River Basin

portion of the area. These coal-burning plants, in the aggregate,

would supply 27 percent of the 1980 capacity and almost half of the 1980

energy requirements of the entire study area. If these plants, or

acceptable alternatives, are not built, or if they are seriously delayed,

it would seem inevitable that electrical demands in the area will exceed

the available capacity.

Alternative Sources of Generation

Tablet; presents a total of 10,352 megawatts of coal-burning capacity

as being now in service or projected for initial operation by 1980. Of this

total, 7,602 megawatts represent base-load facilities for which definite

commitments have been made for operation by 1977, and for which

there are no planned alternatives. Considering the limited time available

before the output of these new plants will be seriously needed, and con-

sidering the lead times required for various types of generating capacity,

it appears that gas turbines installed at load centers would be the only
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practical alternative to the proposed coal-fired plants. However, currently

available types of gas turbines are not capable of sustained base-load

operation without incurring the penalty of increased maintenance and

probable shortened service life; and are less economic than base-load steam-

electric capacity (fossil, or nuclear) because of lower thermal efficiencies.

Considering the base-load needs, therefore, it appears that there is no

practical substitute for the generating plants in this group within the

time available to meet projected load requirements.

For service in the years 1976-80, an additional 5,750 megawatts of

capacity involving both some of the above locations and others proposing to

use the Colorado River Basin coal resources is in various stages of

planning by the utilities. These additions would also be base-load plants.

Other base-load generation not utilizing the Colorado River Basin coal will

be needed to meet the total needs of the area. For planning purposes, the

general locations of this additional coal-fired capacity are noted below:

General Location Capacity-MW

Kaiparowits Plateau 2,250

San Juan 500

Cholla 500

N. W. Colorado 900

Southern Nevada 1 600

5,750
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Time might be available to provide alternatives to some units in this

latter group of plants, or to consider alternate fuels. In the consideration

of alternate fossil fuels, i.e., natural gas and oil, it has been considered

that the chosen fuel must be reasonably guaranteed for a plant life of 35

years at 75 percent plant factor in order to economically justify the

plant.

Natural Gas as an Alternate Fuel 

The use of natural gas as a fuel for the capacity

to be put in service after 1976 could provide some flexibility as to

location since the coal burning plants are 
essentially mine-mouth

installations. However, the location of the mine-mouth generating stations

necessarily has been coordinated with cooling water supplies which

would also govern the location of gas burning plants. More importantly,

in the face of rising prices, increasing scarcity, and more beneficial uses

for natural gas, it is extremely unlikely that it could be committed to

long-term use as a fuel for these base-load plants.1/ Problems are

currently encountered in the commitment of natural gas for use in gas

turbines for peaking application, a higher-worth use than for base-load

generation. From both the economic and availability standpoint, natural

gas cannot at present compete with Colorado River Basin coal.

Oil as an Alternate Fuel

Proven oil reserves in the Urv...ted States are not adequate to supply

all power plant needs and it appears that dependence upon foreign • supply

for a major portion of oil used for future generation of electricity will

be necessary.

1/ See attached report by the Commission's Bureau of Natural Gas
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It is estimated that about two-thirds of oil burned in thermal-

electric power plants in 1970 in California came from foreign sources.

Air quality control measures favor low sulfur oil which, when coupled

with economics, makes such oil from Indonesia, South America, and Africa

attractive at the present time but price increases to an assumed value of

about $.70 per million Btu in late 1971, plus transportation to inland

locations, places oil in a poor competitive position when compared with

mine-mouth prices of $.20 per million Btu, or lass, for Colorado River

Basin coal. These factors, coupled with the fact that oil is increasingly

more beneficial for other uses, makes it an unattractive substitute at

present for coal especially in areas where mine-mouth plants are possible.

Shale Oil as an Alternate Fuel

While the shale oil reserves in the Western United States represent

a major fraction of the fuel reserves in the area, the development of this

resource has been very slaw because other fuel sources were less expensive.

Other factors, including governmental policies and environmental con-

siderations, will also have to be faced and problems resolved before full

exploitation of this resource can be accomplished. Even though this

source of energy could supply an appreciable portion of total requirements,

it is not seen as a substitute for the coal resource until after 1980,

possibly later than 1990.

Gasification of Coal

At the present time, the gasification of the Colorado River Basin coal

for burning in boilers presents only added costs and no substantial

environmental gain over the direct burning of the coal in the proposed

mine-mouth plants.
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Incinerable Material as a Fuel 

The use of refuse as a boiler fuel presents the attractive

possibility of helping to solve waste disposal problems in urban areas.

It is estimated, however, that in the urbanized portions of the study

area, refuse available for fuel would provide only 680 megawatts of high-

load factor generation now, and about 1,120 megawatts in 1980. Besides, much

yet remains to be done in solving the technical and economic problems in

the exploitation of this resource. Rather than a substitute for a portion

of the capacity proposed for 1977-1980, this resource remains a

viable possibility for load center located base-load generation which will

be needed in addition.

Nuclear Energy as a Substitute for Coal 

Nuclear power plants of the pressurized and boiling water reactor

types are commercially available, and present certain advantages as to

possible location since fuel transportation costs are not a factor.

However, the present plants have greater cooling water requirements than

equal output coal-fired plants, hence are also subject to cooling water

availability restrictions as to location. The nuclear plant, when

coupled with a desalting process to obtain fresh water, becomes particularly

attractive for coastal areas. However, nuclear plants planned for the area

represent about the maximum amount of this type of capacity that can

possibly be built by 1980, considering the lead time required for

planning, licensing, and construction. Within the time span to 1980,

therefore, the nuclear plant is not seen as an alternate for the proposed

coal plants.

6
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Geothermal Energy as a Substitute for Coal 

The successful development of the Geysers Steam Field in California

and the passage of the Geothermal Steam Act on December 24, 1970 have

increased the interest and activity in developing this resource. The power

plant generating capacity of the Geysers Field is estimated to be 1,300 mega-

watts. It is difficult to evaluate the geothermal resources of the area as

a substitute for the coal because (1) the magnitude of the resource is not

well known at this time, (2) the economic factors relative to development

are unknown and (3) the environmental considerations of a producing hot

water field will have to be thoroughly evaluated. It is felt that the

escalation of interest and funds expended will lead to answers to these

unknowns in a few years, but the commercial operation of facilities

sufficiently large to supplant coal burning plants is not anticipated

until after 1980.

Hydroelectric Generation 

Potential conventional hydro-electric projects in the area could pro-

vide about 4,000 megawatts of capacity if designed for less than base-load

operation. At 85 percent plant factor, this capacity would be reduced to

about 2,000 megawatts. In considering the total area energy requirements,

it has been and probably will continue to be, a better economic practice to

utilize this resource as peaking capacity. Because of this, and the log-

istics involved in constructing such facilities, this resource is not con-

sidered to be a substitute for the coal-fired plants in the 1970-80 time

frame.

Pumped storage hydro-electric plants are a net consumer of energy and

currently justified only as peaking capacity facilities. Hence, they are

63-876 0 - 72 - pt. 6 -- 14
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not a reasonable substitute for base-load facilities.

While no known investigations have been made for potential tidal power

plants in the study area, the coastal configurations and tide heights of

from six to eight feet are probably not adequate for the development of this

concept.

Other Forms of Generation

Magnetohydrodynamic (MBD) pOwer plants, when used in "topping unit"

applications, present the possibility of improving thermal efficiencies

appreciably, possibly to 60%. This represents a 507 increase in thermal

efficiency over the best coal burning plants which have efficiencies of

approximately 407. This factor alone is spurring continued research

toward solving the still major problems remaining. Because of these

technical problems, commercial applications of the MHD principle in

significant quantities will probably not obtain until well into the 1980's.

Small fuel cells are being demonstrated, and a modular concept for

a type of central station service has been proposed. The use of fuel

cells as a substitute for the coal burning plants, aside from the develop-

ment still necessary for large scale application to electric systems, would

require the gasification of coal to fuel the cell. As previously noted,

much remains to be accomplished before present pilot stage gasification

plants reach optimum development, and the advantages of the double con-

version are yet to be demonstrated. For these reasons, fuel cells are

not considered as an alternate for the base-load coal burning plants in

this period.

Thermionic conversion devices, thermoelectric conversion devices,

solar energy devices, and electrogasdynamic (EGD) generators continue to be

explored. President Nixon recently emphasized the need to accelerate

'4
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interest in solar energy research particularly. At the present stage of

research and development in those fields, however, the problems yet to

be overcome, including efficiencies, economics, and material, do not

promise their application in the electric utility field in the considered

time span.

Importation of Energy into the Area 

The importation of electric energy into the southwest area from hydro-

electric resources in Canada, Alaska, or from the Pacific

Northwest area of the United States to supply firm power requirements appears

to be only a remote possibility. The considerations of load growth in the

generating area, environmental problems, transmission distance, and

policy matters lead to this conclusion. It may be desirable to continue

to exploit the seasonal and diversity interchange operations now practiced

with these areas, but this is not a substitute for base-load needs. The

importation of electric energy generated by fossil-fuel burning plants into

the area is not a rational proposition under the existing circumstances.

Conclusions 

If the forecasted power needs of the study area are to be met on a

timely schedule and provide the desired level of reliability and adequac
y,

it appears that the aggregate of 13,352 megawatts of base-load capacity

utilizing Colorado River Basin coal through 1980 must become a reality.

Beyond that date, nuclear generation could supply a significant part, if

not all, of the area's base-load requirements. The Staff is continuing

to work with the Department of the Interior Group in an effort to identify

any viable alternatives to the earlier proposed facilities.
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APPENDIX B

Preliminary Report on
Natural Gas Availability for Power Generation

in the Southwestern Region
By the Bureau of Natural Gas

Gas Supply 

Over the past 3 years natural gas production exceeded additions
to the reserve inventory. The declining reserve base and rapidly
growing need for natural gas as a clean-burning fuel has led to a
nation-wide imbalance between domestic natural gas supplies and the
demands placed on them. Inadequate additions to proven reserves by
pipelines have limited the availability of additional supply to
distributors, so some distributors have been limiting new customers.
Form 15 reports, submitted annually by interstate pipeline companies to
the FPC,report on natural gas reserves and deliverability. These
reports show a continuation of the downward trend of reserves owned
or controlled by interstate pipelines which began in 1968.
Additional reserve data published by the American Gas Association
each year includes information on both interstate and intrastate
companies and on a nation-wide basis parallels the trends indicated
by Form 15 data as shown on the following table.

TABLE 1
NATURAL GAS RESERVES AND RESERVES

TO PRODUCTION RATIO I/
(Volumes in Trillions of Cubic Feet)

End of Year Reserves Reserve to Production Ratio
AGA 2/ Form 15 3/ AGA Form 15

1963 274.5 188.5 18.9 20.2
1964 279.4 189.2 18.3 18.9
1965 284.5 192.1 17.5 18.5
1966 286.4 195.1 16.4 17.5
1967 289.3 198.1 15.7 16.8
1968 282.1 195.0 14.6 15.5
1969 269.9 187.6 13.1 14.0
1970 259.6 173.7 11.9 12.3

1/ Excludes Alaska.
2/ Reserves of Crude Oil, Natural Gas Liquids, and Natural Gas

in the United States and Canada and United States Produc-
tive Capacity as of December 31, 1970, Volume 25, May 1971.

3/ Federal Power Commission Report; "The Gas Supplies of Inter-
state Natural Gas Pipeline Companies - 1969." Preliminary
figures for 1970.
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Several oil and gas discoveries resulting from the development
of leases acquired in the offshore Louisiana lease sale of
December, 1970 have been announced.1/ The magnitude of the gas
reserves included in these discoveries has not been reported and
the total impact of this new gas on the supplies of the interstate
pipelines companies will probably not be known for several years.
The decline in interstate reserves, if not reversed by the discovery
and addition of new supplies, will obviously affect the ability of
the interstate companies in meeting their requirements.

The gas supply and requirements in the Southwest through
1980 for boiler fuel, based on the reported proved and potential natura
gas supplies of the Four Corners Area states of Arizona, Colorado,
Northwest New Mexico, and Utah plus California and the region's
future requirements are estimated as follows:

PROVED AND POTENTIAL NATURAL GAS RESERVES AND ELECTRIC
GENERATION GAS REQUIREMENTS
(Trillions of Cubic Feet)

1970-1980
States of Arizona, Colorado,

Northwest New Mexico, Utah, and California

Actual Projected 
1970 1971 1975 1980

1. Requirements Electric Generation 2/ .842 .970 1.169 1.007

2. Reserves-Proved and Potential 3/ 124.6

1/ Operators Scoring On New Gulf Leases, Oil and Gas Journal,

May 3, 1971, page 58.
2/ Future Gas Requirements of the United States, Vol. 4, 1971,

for Arizona, California, Colorado, New Mexico and Utah.

3/ Reserves of Crude Oil, Natural Gas Liquids, and Natural Gas

in the United States and Canada and United States Productive

Capacity as of December 31, 1970, American Gas Association,

Volume 25, May 1971, and Potential Supply of Natural Gas in

the United States as of December 31, 1971, dated October, 1971.
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Gas Requirements in the Southwest 

As reported by the Future Requirements Committee, 1/ gas
requirements for all uses in the Southwest states of Arizona,
California, Colorado, New Mexico and Utah grew from 2.57
trillion cubic feet in 1966 to 2.94 trillion cubic feet in
1970, and are estimated to increase to 3.76 trillion cubic
feet in 1975 and 5.29 trillion cubic feet in 1990 (Table 2).
Electric utility gas requirements increased more slowly than
total requirements in 1966 to 1970 and are expected to decrease in
the late 1970s. Electric utility requirements for interruptible
gas are expected to fall after 1973, whereas firm electric
utility requirements will increase during most of the forecast
period.

The foregoing estimates were based on the assumption
that adequate supplies would be available. However the Future
Requirements Committee also prepared another estimate for the
5 year period to 1975 showing the requirements that can be
met from presently contracted or reasonably assured supplies.
On this basis gas supplies are forecast to meet 85.1 percent
of total requirements in 1975. However, only 58.8 percent of
1975 gas requirements for electric generation are expected
to be satisfied. Thus,gas utilities expect to sell available
gas to Firm Residential, Commercial, and Industrial customers
in preference to electric utilities, which are largely
interruptible customers with the capability of burning
alternative fuels. Gas sales to electric utilities are expected
to decline in 1971 and by 1975 such sales are expected to be
827, of the 1970 level.

1/ The Future Requirements Committee is sponsored by the
Future Requirements Agency, Denver Research Insitute,
University of Denver and is composed of members from the
gas producing, pipeline, and distribution industry, observers
from State and Federal regulatory bodies, American Gas
Association, American Petroleum Institute, Independent
Natural Gas Association of America and the National
Association of Railroad and Utility Commissioners.

0.4
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Table 2
GAS REQUIREMENTS IN THE SOUTHWEST 1/

(All volumes in billions of cubic feet 14.73 Psia and 600 F.)

For Electric Utility Uses  For
All

Year Firm Interruptible Total Uses 2/
Actual

1966 38.0 742.7 780.7 2,567.5
1967 42.0 645.7 687.7 2,634.0
1968 45.0 839.7 884.7 2,838.8
1969 44.7 753.5 798.2 2,875.0
1970 50.4 791.6 842.0 2,937.7

Forecast Based on Unlimited Supply
1971 78.2 89111 969.9 3,213.7
1972 78.2 982.9 1,061.1 3,398.4
1973 89.1 1,092.5 1,181.6 3,608.9
1974 86.3 1,074.8 1,161.1 3,668.6
1975 88.0 1,080.8 1,168.7 3,759.6
1980 84.9 921.9 1,006.8 3,961.4

Forecast Based on Limited Supply
1971 78.2 722.1 800.3 3,020.0
1972 78.2 729.0 807.2 3,106.0
1973 82.6 677.1 759.6 3,118.9
1974 69.6 579.3 648.8 3,070.5
1975 45.6 641.2 686.9 3,197.9

Limited Supply Forecast as a Percent of Unlimited Supply Forecast
1971 100.0 81.0 82.5 94.0
1972 100.0 74.2 76.1 91.4
1973 92.7 62.0 64.3 86.4
1974 80.7 53.9 55.9 83.7
1975 51.9 59.3 58.8 85.1

1/ Future Requirements Committee, Future Gas Requirements of

the United States, Vol. 4, 1971.
States: Arizona, California, Colorado, New Mexico, Utah.

2/ Excludes field use.

sk.
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The California Public Utilities Commission in a Summary
Report, Ten Year Forecast on Electric Utilities Loads and
Resources issued June 2, 1971 reported that natural gas will
supply about 62 percent of the fuel requirements of electric
utilities in Southern California in 1971, but only 33 percent
in 1975.

The Role of Supplemental Sources of Natural Gas 

Although the Southwest United States has a variety of prime
energy resources e.g., coal, which could supplement conventional
gas supply, all of them have limited applicability when compared
to prime energy demands for both power generation and other gas
users. The new technologies for providing liquefied natural gas
(LNG), gas from coal, and nuclear stimulation of the tight gas
sands in the southwest are either of limited magnitude or
they are not as yet sufficiently technologically advanced to be
acceptable means of securing additional needed natural gas supplies.

LNG undoubtedly will find some role as a supplement to the
national gas supply base and west coast seaboard imports of LNG
could result in increased gas deliveries to other, land-locked,
load centers by displacement rather than by direct movement.

To the present time no applications have been made to the FPC
for the importation of LNG to the west coast. However, Pacific
Lighting Corporation, parent company of Southern California Gas
Co. which serves the Los Angeles market, has indicated in the trade
press that LNG imports are being considered. While no prices
were given by Pacific Lighting, estimated price of imported base-
load LNG, delivered as liquid dockside, to East Coast ports
pursuant to a project currently pending before the FPC is 63.9Q/
MMBtu at Cove Point, Maryland and 68.17Q/MMBtu at Savannah, Georgia.
The estimated price regasified and delivered to buyer's pipeline
is 79.75Q/MMBtu for the Cove Point deliveries and 78.2Q/MMBtu for
the Savannah deliveries. Other current estimates, either published
in the trade press or submitted as testimony before the FPC, of the
price of future imported LNG delivered and regasified on the East
and West Coasts range from 60Q to $1.10/Mcf.

4
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Gasification of coal, although producing a relatively pollution-
free gas, incorporates the same general mining and transportation
systems as used for coal fired boilers. The principal advantage to
coal gasification in the Southwest area is to transport, via
pipelines already in service, gas produced from coal to existing
market areas where it could make significant contributions to
pollution abatement.

The Department of the Interior and the American Gas Association
have announced a joint program for expanded research and accelerated
development work in coal gasification technology. This program
would culminate in the construction of a full scale coal gasification
demonstration plant. During the first four years of the program
total expenditures would be $30 million dollars per year for
development of sufficient information to permit the design of a
demonstration plant. Costs for the second four year (demonstration
plant) phase are expected to total approximately $176 million. The
purpose of this joint government-industry program is to develop,
to commercial status, one or more of the coal gasification processes
currently in various phases of pilot plant development. Assuming
favorable resolution of anticipated technical problems, work under
this joint research and development program can be completed by
1978-1979. Current estimates are that the cost (1971 dollars) of
synthetic pipeline gas produced by this programs' technology will lie
in the range of 50-85ç per Mcf at the tailgate of a mine month
plant.

Two recent announcements indicate major efforts to develop coal
gasification facilities in northwestern New Mexico which could
begin operation in 1975-1976. The first of these projects was
announced on August 19, 1971 by El Paso Natural Gas Company and
will involve capital expenditures of approximately $250 million
dollars to build a plant capable of producing 250 million cubic
feet of gas per day. El Paso has acquired recoverable coal
reserves of about 900 million tons in the area and estimates first
deliveries of synthetic gas using the Lurgi gasification process
could begin by 1976. The company has not as yet filed an
application with the Federal Power Commission relative to this
proposal, but it is anticipated that the cost of gas produced
in this fashion will be in the 85-$1.00 per Met range.
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The second proposed northwestern New Mexico coal gasification
project was announced on October 27, 1971 by a consortium composed
of Pacific Lighting Service Company, Texas Eastern Transmission
Corporation and Utah International Inc., a San Francisco based coal
producer. These companies have agreed to undertake feasibility
studies of a Lurgi coal gasification process project which could
produce 250 million cubic feet of gas per day from a plant to be
located near 800 million tons of coal reserves. If feasible, the
project could be expanded to a total of four gasification plants
capable of producing, in total, about one billion cubic feet of
gas per day. Synthetic gas production from the first 250 million
cubic foot per day plant could begin in 1975.

The Lurgi coal gasification process which both proposals con-
template using is the only fully commercialized coal gasification
process currently available. The process produces a 400 to 450 Btu
per cubic foot gas which must be subsequently catalytically
methanated (hydrogen added) to achieve pipeline quality. No
application relative to the Pacific Lighting, Texas Eastern, Utah
International proposal has been filed with the Federal Power
Commission.

Nuclear stimulation of tight gas-bearing sand formations
in the Rocky Mountain Area may eventually add greatly to our
domestic gas supplies. 1/ To date, the Atomic Energy Commission
through its Plowshare Program has conducted two tests, Project
Gasbuggy in New Mexico and Project Rulison in Colorado. While
these two projects have demonstrated the ability of this technique
to increase gas production from low permeability reservoirs, several
problems remain to be solved. Two of the most important of these
problems are: (1) commercial feasibility is yet to be established
and (2) reluctance to accept this technique because of the
radioactivity produced by nuclear stimulation and other potential
environmental and ecological hazards that may be associated with this
method. These problems must be overcome before this technique of
bringing forth additional gas is likely to have any appreciable
effect on the future domestic gas supply-demand situation. It
does not appear that nuclear stimulation, if proven feasible, will
find broad application before the late 1970's.

1/ The United States Bureau of Mines has estimated that 317 trillion
cubic feet of gas are contained in low-permeability reservoirs
located in the Rocky Mountain Area.

Po
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Substitute Natural Gas is produced from a group of processes
similar to the Catalytic Rich Gas process developed by the British
Gas Council. In this process high heating value gas is produced
by the high-pressure, low-temperature reaction of petroleum
naphtha or natural gas liquids over a nickel catalyst. The
result is a gas completely interchangable with natural gas. The
lead time required for plant construction is usually two years or
less.

Several applications for plants of this type have been filed
with the FPC and are currently pending. None, however, are located
in the Southwestern United States. In general, this source of
supplemental gas is not expected to be an important contributor
to the gas supply of the southwest area during the next 10 years
because of the unavailability of significant feedstock supplies
under long-term contracts in the area. This outlook could change,
however, particularly in the latter half of this decade if
importation of naphtha, for conversion to a substitute gas is
exempted from present petroleum import restrictions.

Conclusion

*Large reserves of coal suitable for gasification are
available in the southwestern region of the United States.

*Estimates by the Future Requirements Committee forecast
that by 1975 only 58.8 percent of gas requirements for electric
generation are expected to be satisfied.

*Supplies of natural gas in the Four Corners area-from
imports such as liquefied natural gas (LNG), coal gasification
or nuclear stimulation-will have limited application for the
remainder of this decade. Beyond that period, gas from coal
could play an increasingly important role in this area.
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Part 1

Individual Members of 
Regional Reliability Councils a/

Northeast Power Coordinating Council (NPCC)

Boston Edison Co.
Burlington Electric Light Dept.
Central Hudson Gas & Electric Corp.
Central Maine Power Co.
Central Vermont Public Service Corp.
Consolidated Edison Co. of N.Y., Inc.
Eastern Utilities Associates
Green Mountain Power Corp.
Hydro-Electric Power Comm. of Ontario
Long Island Lighting Co.

Mid-Continent Area

New England Electric System
New England Gas & Electric Assoc.
New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northeast Utilities
Orange and Rockland Utilities, Inc.
Power Authority of the State of New York
Public Service Company of New Hampshire
Rochester Gas and Electric Corp.
The United Illuminating Company

Reliability Coordination Agreement (MARLA)

Black Hills Power and Light Co.
Central Iowa Power Coop.
Cooperative Power Assoc.
Corn Belt Power Coop.
Dairyland Power Coop.
Eastern Iowa Light and Power Coop.
Interstate Power Co.
Iowa Electric Light & Power Co.
Iowa-Illinois Gas & Electric Co.
Iowa Power and Light Co.
Iowa Public Service Co.
Iowa Southern Utilities Co.
Basin Electric Power Cooperative

Associates: Union Electric Co.
Manitoba Hydro-Electric Board

Lake Superior District Power Co.
Minnesota Power & Light Co.
Minnkota Power Coop., Inc.
Montana-Dakota Utilities Co.
Nebraska Public Power District
Northern Minnesota Power Association
Northern States Power Co.
Northwestern Public Service Co.
Omaha Public Power District
Otter Tail Power Co.
Rural Coop. Power Association
U. S. Bureau of Reclamation

of Chnada

a/ Membership reported by all electric reliability councils as
of April 1, 1971, updated to September 1971.
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Southwest Power Pool Agreement (SPP)

Arkansas-Electric Coop. Corp.
Arkansas-Missouri Power Co.
Arkansas Power & Light Co.
Associated Electric Coop., Inc.
Board of Public Utilities, Kansas City, Kan.
Central Louisiana Electric Co., Inc. (The)
City Power & Light Dept., Independence, Mo.
City Utilities of Springfield, Missouri
Coffeyville Municipal Water & Light Dept.
Empire District Elec Co. (The)
Grand River Dam Authority
Gulf States Utilities Company
Kansas City Power & Light Co.
Kansas Gas and Electric Co.
Kansas Power & Light Co. (The)
Central Kansas Power Company, Inc.

Mid-Atlantic

Louisiana Power & Lt. Co.
Mississippi Power & Light Co.
Missouri Edison Co. b/
Missouri Power & Light Co. b/
Missouri Public Service Co.
Missouri Utilities Company
New Orleans Public Service, Inc.
Oklahoma Gas & Electric Co.
Public Service Co. of Oklahoma
St. Joseph Light & Power Co.
Southwestern Electric Power Co.
Southwestern Power Administration
Western Farmers Electric Coop.
Western Power Division - CT & U
City of Chanute, Kansas

Area Coordination Agreement (MAAC)

Atlantic City Electric Co.
Baltimore Gas and Electric Co.
Delmarva Power & Light Co.
Jersey Central Power & Light Co.
Metropolitan Edison Co.
New Jersey Power & Light Co.

Southeastern

Pennsylvania Electric Co.
Pennsylvania Power & Light Co.
Philadelphia Electric Co.
Potomac Electric Power Co.
Public Service Electric and Gas Co.
UGI Corp.

Electric Reliability Council (SERC)

Alabama Electric Cooperative
Alabama Power Company
Big Rivers Rural Electric Coop.
Carolina Power & Light Co.
City of Tallahassee
Crisp County Power Commission
Duke Power Company
Florida Power Corporation
Florida Power & Light Co.
Georgia Power Co.
Gulf Power Co.
Henderson Municipal Power & Lt. Dept.
Jacksonville Electric Authority
Lakeland Dept. of Elec. & Water

Mississippi Power Co.
Nantahala Power & Light Co.
Orlando Utilities Commission
Savannah Electric & Power Co.
South Carolina Electric & Gas Co.
South Carolina Public Service Authority
South Mississippi Electric Pwr. Assoc.
Southeastern Power Administration
Tampa Electric Co.
Tampoco, Inc.
Tennessee Valley Authority
Virginia Electric & Power Co.
Yadkin, Inc.

b/ Also members of MAIN through their parent company, Union Electric Company.

41.
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East Central Area Reliability Coordination Agreement (ECAR) 

Appalachian Power Co.
Cincinnati Gas & Electric Co.
Cleveland Electric Illuminating Co.
Columbus & Southern Ohio Electric Co.
Consumers Power Co.
Dayton Power & Light Company
Detroit Edison Company
Duquesne Light Company
East Kentucky Rural Electric Coop.
Indiana-Kentucky Electric Corp.
Indiana & Michigan Elect. Co.
Indianapolis Power & Light Co.
Kentucky Power Company

Kentucky Utilities Company
Louisville Gas & Electric Company
Monongahela Power Company
Northern Indiana Public Service Co.
Ohio Edison Company
Ohio Power Company
Ohio Valley Electric Corp.
Pennsylvania Power Company
Potomac Edison Company
Public Service Co. of Indiana
Southern Indiana Gas & Electric Co.
Toledo Edison Co.
West Penn Power Company

Mid-America Interconnected Network (MAIN) 

Associated Electric Coop., Inc. c/
Central Illinois Light Company
Central Illinois Public Service Co.
City Water Light & Power, Springfield, Ill.
Commonwealth Edison
Illinois Power Company
Iowa Electric Light & Power Company d/
Iowa-Illinois Gas & Electric Co. d/
Iowa Power & Light Company d/

Electric Reliability

Iowa Southern Utilities Co. d/
Madison Gas and Electric Co.
Northern States Power Co. d/
Union Electric Company
Upper Peninsula Power Co.
Wisconsin Electric Power Company
Wisconsin-Michigan Power Company
Wisconsin Power and Light Company
Wisconsin Public Service Corp.

Council of Texas (ERCOT)

B-K ElPctric Coop., Inc.
Baird, City of
Bartlett Electric Coop., Inc.
Bluebonnett Elec. Coop., Inc.
Boerne Utilities
Bowie, City of
Brady Water & Light Works
Brazos Elec. Power Coop., Inc.
Brenham Municipal Utilities
Brownsville, City of
Bryan, City of
Cap Rock Elec. Coop., Inc.
Central Power & Light Company
City of Austin
City Public Service Board (San Antonio)
Coleman, City of

c/ Also member of SPP.
Cl/ Also member of MARCA.

Jackson Electric Coop., Inc.
Jasper-Newton Electric Coop., Inc.
Johnson County Electric Coop. Assn.
Kaufman County Electric Coop., Inc.
Kimble Electric Coop., Inc.
Lamar County Electric Coop. Assn.
Limestone County Elec. Coop., Inc.
Livingston, City of
Lockhart Utilities
Lower Colorado River Authority
Luling Utilities
Magic Valley Electric Coop., Inc.
McCulloch Electric Coop., Inc.
McLennan County Electric Coop., Inc.
Medina Electric Coop., Inc.
Mid-South Electric Coop. Assn.
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ERCOT cont.

Comanche County Elec. Coop. Assoc.
Community Public Service Company
Crosbyton, City of
Cuero Electric Dept.
Dallas Power & Light Company
Deep East Texas Elec. Coop., Inc.
Denton Municipal Utilities
Denton County Elec. Coop., Inc.
DeWitt County Elec. Coop., Inc.
Fannin County Elec. Coop., Inc.
Farmers Electric Coop., Inc.
Fayette Electric Coop., Inc.
Garland, City of
Giddings, City of
Goldthwaite, City of
Gonzales Electric District System
Grayson-Collin Elec. Coop., Inc.
Greenville Municipal Utilities
Guadalupe Valley Elec. Coop., Inc.
Hamilton County Elec. Coop. Association
Hearne Municipal Plant
Hemphill Electric Department

Hill County Electric Coop., Inc.
Houston Lighting & Power Company
Hunt-Collin Elec. Coop., Inc.

Midwest Electric Coop., Inc.
Navarro County Electric Coop., Inc.
New Braunfels Utilities
New Era Electric Coop., Inc.
Nueces Electric Coop., Inc.
Robertson Electric Coop., Inc.
Robstown, City of
Sam Houston Electric Coop., Inc.
San Bernard Electric Coop., Inc.
San Patricio Electric Coop., Inc.
Schulenburg, City of
Seguin, City of
Shiner Light & Water Department
Southwestern Electric Service Co.
South Texas Elec. Coop., Inc.
Southwest Texas Elec. Coop., Inc.
Stamford Electric Coop., Inc.
Teague, City of
Texas Electric Service Co.
Texas Power & Light Co.
Tr -County Electric Coop., Inc.
Tulia Light & Power Plant
Weimar, City of
West Texas Utilities
Wise Electric Cooperative, Inc.

Westerns Systems Coordinating Council (WSCC) 

Arizona Power Authority
Arizona Public Service Co.
Bonneville Power Administration
British Columbia Hydro & Power Authority

California Dept. of Water Resources
Central Telephone & Utilities

(South Colorado Power Division)
Chelan County P.U.D. No. 1

City of Glendale, Public Service Dept.
City of Tacoma, Dept. Public Utilities
City of Seattle Dept. of Lighting
Cowlitz County P.U.D. No. 1
Colorado-Ute Electric Ass-ociation, Inc.
Douglas County P.U.D. No. 1
El Paso Electric Company
Eugene Water & Electric Board
Grant County P.U.D. No. 2
Idaho Power Company

e/ Also member of MARCA.

Nebraska Public Power District e/
Nevada Power Company
Pacific Gas & Electric Co.
Pacific Power & Light Co.
Portland General Electric Co.
Public Service Company of Colorado
Public Service Company of New Mexico

Puget Sound Power & Light Co.
Sacramento Municipal Utility District
Salt River Project
San Diego Gas & Electric Co.
Sierra Pacific Power Company
Southern Calif. Edison Company
Tri-State G&T Association
Tucson Gas & Electric Company

U. S. Bureau of Reclamation

(Salt Lake City, Utah)

U. S. Corps of Engineers
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WSCC con't.

Los Angeles Department of Water & Power
Metropolitan Water Dist. of South Calif.
Montana Power Company

Affiliate Member Szstems 

City of Anaheim
Bountiful City Light and Power
Electrical District No.2, Coolidge, Arizona
Garkane Power Association, Inc.
Lamar Utilities Board
City of Lodi
City of Palo Alto

Utah Power & Light Company
Washington Water Power Company
West Kootenay Power & Light Company

Plumas-Sierra Rural Electric
Cooperative, Inc.
City of Redding
City of Riverside
City of Roseville
City of Santa Clara
City of St. George

63-876 P -72 - pt. 6 -- 15
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Mr. NASSIKAS. Mr. Chairman, I appreciate this opportunity to be
here. My remarks are directed to "* * * forecasted demand for electric
power generation in the Southwest and the alternatives which might
exist to coal-fired plants at the sites presently proposed."
Under Secretary Pecora stated this morning that the Federal Task

Force for the Southwest Energy Study was organized on May 7. I
would like to correct my statement to that extent. My July 19 reference
on the first page of my statement relates to the commencement of FPC
staff participation in the task force.
The Federal Power Commission staff is participating in the task

force's overall analysis of power development and economic effects.
The purpose of the study, as was stated by Under Secretary Pecora
this morning, is to examine alternatives for developing resources and
supplying energy needs to the Four Corners area and adjacent areas.
Appendix A is a report prepared by the Bureau of Power, and appen-
dix B is a report by the Bureau of Natural Gas, dealing respectively
with power supply in the Pacific Southwest and the availability of gas
for power generation in that area.
Appendix A relates to a detailed analysis and demand situation,

scheduled capacity additions to generation over the course of the next
decade through 1980. Appendix B concentrates on the availability of
gas for power generation because that is basic to the Four Corners
problem. Appendix B very briefly summarizes as well, the overall gas
supply situation. The power report, I would like to point out, relates
not only to power generation in the Southwest area that is to be served
directly by the proposed Four Corners and subsequent additional
plants in that region, but also relates to the Western Systems Coordi-
nating Council which embraces the broad band of western States,
starting roughly with 'Colorado, Montana, and going west to the Pacific
Ocean.
Focusing upon the Federal responsibility in the Four Corners area,

I would like to note, at the outset, what jurisdiction and responsibilities
the Commission is charged with by the Congress and the area where it
has no jurisdiction. We do not license or certificate thermal electric
generating stations. In other words, we do not have any jurisdiction to
license the kind of plant that is proposed or is in operation in the Four
Corners area. Under part I of the Federal Power Act, we are charged
with responsibility for licensing non-Federal hydroelectric develop-
ments upon public lands and reservations of the United States, along
streams over which the Congress has jurisdiction, and at Government
dams.
On November 4, the Commission dismissed a complaint which

sought to invoke the licensing jurisdiction of the Commission over
the projected coal-burning plants in the Four Corners region. The
Commission found that we did not have jurisdiction to grant the sub-
stantive licensing relief requested by the complaints. My complete
statement contains the 'relevant citations and additional information.
Although the Commission does not certificate steamplants, it does

consider them in its nationwide administratively established program
of adequacy and reliability of bulk power supply. On April 10, 1970,
the Commission issued its basic policy statement on adequacy and
reliability of electric power supply, order No. 383-2, 43 FPC 515.
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Basically, that order establishes, upon a cooperative basis, a program
for reporting to the Commission by all electric utility systems in the
United States, publicly owned, cooperatively owned, and investor
owned, their long-range (10-year) system plans, including power gen-
eration, primary transmission, public reporting of plans, and the
correlation of such planning, with environmental requirements and
regulatory commission procedures.
Our staff then analyzes the information reported, evaluates it, and

submits our summaries to appropriate committees of Congress and
State commissions, as well as to such individuals as may request it.
The statutory authority for the Commission's order 383-2 procedure

is set forth in part II of the Federal Power Act, 16 U.S.C. 824a (a).
Section 202(a) makes it the duty and responsibility of the Commis-
sion to encourage the planning, coordination, and operation of electric
facilities throughout the United States.
For the purpose of assuring an abundant supply of electric energy throughout

the United States with the greatest possible economy and with regard to the
proper utilization and conservation of natural resources * * P.

In studying the Southwest region—and the Four Corners area—I
reference my thoughts in the framework of national policies. Among
these, as I see them, are the goals for sustained economic growth, a
rising standard of living, particularly for the underprivileged, full
employment, maintenance of a quality environment and providing
for the common defense, health, and safety of the Nation's inhabitants.
The National Environmental Policy Act of 1969, 42 U.S.C. 4321,
et seq., requires observance of environmental goals in our efforts to
achieve all other national goals.
The accomplishment of these objectives requires a continuing use

of energy. The Nation must have a systematic expansion of energy
in various forms, including electricity. This is where the Commis-
sion's Order 383-2 has its basic impact.
The Commission's program includes a full commitment to achiev-

ing balanced resources and environmental goals. We recognize that
to manage the environment and establish environmental policies, it
is essential to anticipate consequences in sound analytical terms and
to factor these into the determination of suitable environmental con-
trol measures and alternatives consistent with an adequate regional
and national power supply.
In summary, the Federal responsibility for bulk power supply in

the Southwest is now being discharged, administratively, through
the Commission's adequacy and reliability program, as assigned to
us by Congress.
Environmental requirements are being applied under applicable

laws, including the Federal Water Pollution Control Act, 33 U.S.C.
1151 et seq., the Clean Air Act, 42 U.S.C. 1857 et seq., and the National
Environmental Policy Act, 42 U.S.C. 4321 et seq. Certification of
fossil-steam plants is currently under State jurisdiction. In footnote 5
I have indicated the States in the Southwest that have some kind of
powerplant licensing and certification laws. Arizona does not regu-
late plant siting and Texas has no State regulatory agency for electric
utilities.
Now, what are the alternatives and options available in the South-

west with reference to power supply and consistent with meeting the
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environmental needs of the area ? The Bureau of Power's preliminary
report—appendix A—underscores the urgent need for the electric
power being produced by the Mohave and Four Corners plants and
that to be produced by the Huntington, Navajo, San Juan, and
Kaiparowits coal-fired steam-electric generating plants in the Four
Corners area of Arizona, Colorado, Nevada, New Mexico, and Utah.
Whatever the basis for past decisions, it is a fact that, as of today,
the options through 1980 for meeting the Southwest power needs are
relatively limited.
The development of fossil-fueled generation in the Four Corners

area was accelerated by the decision against development of the
Colorado River hydroelectric potential as a result of environmental,
recreational, and other land or water use problems. See Public Law
88-491, 78 Stat. 607 and Public Law 90-537, Colorado River Basin
Project Act, 82 Stat. 885, 901. Moreover, the area hydro potential
is not 'adequate for total long-range demands. The use of thermal
generation to meet base-load needs in the Southwest is a necessity if
the electric power demands of consumers are to be met.
Plans for use of the Colorado River Basin coal resources as the

energy source for major blocks of generation in the Southwest
stemmed from five major considerations:

First, environmental problems associated with construction of large
thermal electric generating plants in or adjacent to highly developed
metropolitan area load centers;
Second, physical constraints associated with the location of ade-

quate cooling water supplies, chiefly those outside coastal areas;
Third, economies of using coal as a fuel source with site utilization

as opposed to transporting fuel supplies to other areas;
Fourth, uncertainties as to continuous long-range availability of

oil or gas as a fuel source, irrespective of cost; and
Fifth, leadtimes for nuclear developments reflecting manufactur-

ing overloads, construction and installation problems and long break-
in periods for unit maturation, all of which operate to preclude
extensive reliance on nuclear plants for meeting pre-1980 loads.
I have devotecra section of my statement to nuclear power because

it is one of our chief reliances in the decade beyond 1980 and is an
important source of power right now. At this point in time in reas-
sessing alternatives, we find the following facts. Substitution of nu-
clear powerplants for proposed new fossil-fired facilities scheduled
for service before 1980 is not a viable option. Both scheduled fossil-
fuel and nuclear capacity are required to meet forecasted demands.
In other words, I don't believe under present system planning and
availability of generating capability, that we can substitute one for
the other. We need both; if we don't have both, I think we are headed
for some power shortages.
Leadtimes for planning, designing, licensing, manufacturing, con-

structing and installing nuclear facilities precludes reliance upon
additional nuclear plants as an alternate to fossil-fueled plants for
service within the 1971-80 time-frame. The timely availability of the
nuclear option must be evaluated in the light of the recent decision
of the U.S. Court of Appeals for the District of Columbia Circuit,
Calvert Cliffs Coordinating Committee, Inc. v. United States Atomic
Energy Commission, Nos. 24839, 24871, opinion dated July 23, 1971.

sie
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On November 1, 1971, I transmitted to this committee our Commis-
sion staff assessment of the electrical consequences of delays in the
construction and operation of planned nuclear units. The electrical
load periods covered in that assessment are near-term, the winter of
1971-72, the summer of 1972 and the winter of 1972-73. Our assess-
ments are continuing. We are working coordinately with all affected
departments and agencies of Government.
Long range, looking to future periods, nuclear plants may be a

most promising option in the Southwest and elsewhere. In the data
forming a part of the Commission's forthcoming National Power
Survey, we are projecting substantial amounts of nuclear capacity
installations by 1990, 475,000 megawatts (37.7 percent) out of a total
projected capacity requirement of 1,260,000 megawatts.
Currently we are at about 350,000 megawatts nationally so you

can see we forecast a quadrupling of generating capacity to meet
demands in 1990. But, here, much depends upon the successful devel-
opment of the fast breeder reactor. On September 26, 1971, the Pres-
ident announced his intention to authorize a second liquid metal fast
breeder reactor. The President, referring to his special energy mes-
sage to the Congress on June 4, 1971, stated:
At the time I called on the private sector to join government in financing one

demonstration liquid metal fast breeder reactor, to begin to move this nation
into an era of plentiful, clean, and safe atomic power.
Today I am happy to be able to say that private industry has, according to our

latest information, subscribed over $200 million for this important project. This
assures that our first reactor can go into construction. Further, I have decided
to order the authorization of a second liquid metal fast breeder reactor in order
that we can move forward as rapidly as possible toward the achievement of our
energy goals.

I will summarize the natural gas data in my statement. You may
recall, Mr. Chairman, Senator Jordan, Senator Hansen, that almost
2 years ago to the day I testified before the Senate Interior Committee
regarding my assessment and evaluation of natural gas supply along
with my colleagues on the Commission. I stated at that time a pre-
diction that I did not wish to make, namely that we would be getting
into a very grave situation in gas supply that would deteriorate before
it improved. Unfortunately, this prediction has come true and among
the top priorities of my Chairmanship of the Federal Power Commis-
sion 'since August 1, 1969, has been to direct our efforts to improving
the natural gas supply situation and fill the imbalance or the void
between gas supply and demand. The trend for the last 3 years has
indicated that we have produced more gas than we have added to
reserves, that there are chronic shortages which have developed
throughout the United States, particularly with reference to incre-
mental demands.
We have evaluated in the last 2 years all gas producing areas in the

lower 48 States, and issued area rate decisions for the first time in all
areas, considering the price levels, quality levels and other considera-
tions in gas supply. Remember that the only decision which was
finalized as of August 1, 1969, was the Permian Basin case which
covered only a portion of our total gas supply. By summarizing as
supply data I do not wish to underemphasize in any way the gravity
of our gas supply situation and the necessity of taking bold action to
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reverse the trends, to assist the environmental quality objectives and
to meet some of our national objectives.
I have included in my analysis of gas supply, as has the staff appen-

dix B, some of the detailed gas supply figures. I will not repeat these
at this time. I should also point out that the future requirements com-
mittee has made certain analyses of gas supply and forecasts, as has the
potential gas committee which works with the Colorado School of
Mines. We have observers on both of these committees and their con-
clusions bear out what I am saying to you today.
In my formal statement I also briefly discuss oil as a fuel for power

generation. Oil, of course, may be a realistic option for generating units
located along the Pacific coast. In this regard, however

' 
it has been

extremely difficult for industry to plan fossil-fired generating facilities
within the metropolitan limits of Los Angeles County because of prop-
erly restrictive air quality standards. This raises the question of the
quality of the oil and whether or not it can be obtained in the right
sulfur qualities so that it will not add to pollution problems in Los
Angeles. Nevertheless, oil is an important source that could supple-
ment the capacity of the coal-fired plants that are planned in the Four
Corners area, although not replace them in my opinion.
I also summarize in my formal statement other potential energy

alternatives such as geothermal energy, solar energy, fuel cells, mag-
netohydrodynamics and fusion energy. Perhaps 20,30 or 40 years from
now, closer to 40 than 20, some of these exotic sources will to some de-
gree replace existing energy sources and the problems we are con-
fronted with today will no longer loom as formidable as they may
seem at this particular juncture.
The critics of the Four Corners area plants have emphasized their

environmental impacts at site and the fact that some of the power to be
generated will be consumed in other areas of the Western United
States.
At this point, I think it would be of interest to the committee to note

that in response to advertisements concerning Four Corners in the New
York Times, Los Angeles Times, San Francisco Chronicle, and Denver
Post, I have received about 24,000 communications mostly clipped from
these newspapers, requesting me as well as the Secretary of the In-
terior Senator Jackson as chairman of this committee, and also Chair-
man Aspinall of the House Interior Committee, to halt power develop-
ment at Four Corners.
The request made of me, as I read it, was to try to arrest the growth

of electric power, and to favor the conservation of power by way of
rate regulation.
In response, I sent a letter to this committee, including a report of

the Bureau of Power as well as a copy of the advertisement requesting
that they be included as part of the record of these hearings. I request,
Mr. Chairman, if I may, that that letter and enclosures now be marked
as part of the hearing record. They were not marked as part of the five-
volume field hearings in the Southwest and I would certainly appre-
ciate that they be included in the record at this time.
Senator Moss. It may be included in the record here.
(The document referred to follows:)
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FEDERAL POWER COMMISSION

WASHINGTON

20428

OFFICE OF THE CHAIRMAN

June 7, 1971

Honorable Henry M. Jackson
Chairman
Committee on Interior and Insular Affairs
United States Senate
Washington, D. C. 20510

Dear Mr. Chairman:

The controversy surrounding the development of elec-
tric power generating, transmission and associated mining
facilities in the Four Corners and Black Mesa area of the
Southwest was, as you know, the subject of a full page
advertisement in the New York Times, Los Angeles Times,
San Francisco Chronicle, Denver Post and other newspapers
a few weeks ago. I have personally received thousands of
coupons clipped from those advertisements protesting the
construction of these facilities and urging me, among
other things, "to work towards less use of power not
more. . . ." (Emphasis in the original.) I share the
interest and concern of those involved in this contro-
versy both with respect to the need for essential bulk
power supply facilities and the proper preservation and
protection of environmental and cultural values. The
hearings you have been holding on these important issues
are a valuable contribution to their resolution. I re-
quest that this statement of my views and the accompanying
materials be included in the record of the hearings.

At the outset, I would like to clarify the jurisdic-
tional status of the Federal Power Commission in this
controversy. The Federal Power Commission does not have
jurisdiction over the construction or operation of the
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power or mining facilities involved in the Four Corners
dispute. However, at my request, the Division of Electric.
Resources and Requirements of the Bureau of Power has
analyzed the power aspects of the controversy in conjunc-
tion with the Commission's responsibilities and concerns
in the areas of adequacy and reliability of bulk power
supply. The Division's findings, which include power
supply data essential for a proper resolution of the Four
Corners dispute, are attached for the use of the Committee.

In addition to my desire to be responsive to all public
inquiries directed to me as Chairman of the Federal Power
Commission, I am anxious to respond to the portion of the
recent advertisement specifically directed to me (and attached
for your information) because I believe it reflects a serious
misconception of the Congressionally delegated mandate of this
Commission under the Federal Power Act.

As the language quoted above from the advertisement in-
dicates, some of the proponents of prohibiting power develop-
ment in the Four Corners area are urging my support and efforts
to curtail the use of electric power. In §202(a) of the Fed-
eral Power Act (16 U.S.C. 824a(a)), however, the Congress has
charged the Commission with the duty to "promote and encourage"
the voluntary interconnection of facilities and systems for the
transmission and generation of power for the stated purpose"of
assuring an abundant supply of electric energy throughout the
United States with the greatest possible economy and with re-
gard to the proper utilization and conservation of natural re-
sources. . . ." The thrust of Congressional intent as ex-
pressed in 6202(a) does not seem to be compatible with the
advertisement's call for less use of power. Moreover, while
I join in the view that power should be ,conserved and appro-
priate conservation practices should be observed by consumers,
I do not believe that a generalized effort to curtail power de-
velopment and use is necessary to meet our environmental goals.

The mandate of the National Environmental Policy Act oE
1969 to meet environmental goals must be observed and imple-
mented compatibly with the mandate of §202(a) to expand our
energy resource base. I do not believe our national commitment
to environmental preservation requires curtailment of power clt2-
velopment since I am confident that our technological society,
together with the establishment of the necessary Congressionally
directed institutional framework,will resolve this great

of our time in the public interest.
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Energy conservation takes various forms. On the coL-
sumption side, it involves curtailment of wasteful uses of
energy and introduction of more efficient forms and uses.
On the supply side, conservation seeks to improve the
management and technologies of finite resource development,
especially those for which proven reserves are declining.
In this respect, conservation of energy is also linked with
preservation and maintenance of environmental quality. As
a matter of policy, development of wiser and more efficient
uses of energy resources through conservation is certainly
a desirable national objective.

But in the above context, conservation is not synony-
mous with a reduction of energy or power use. This is an
entirely different concept. The notion that the Nation's
environmental problems can be met by physical curtailment
of power or other energy forms fails to recognize the inti-
mate relationship of energy to all human endeavor, and to
the quality of life itself. Energy plays a decisive role
in the Nation's productive processes. It is a key consumer
product. It is essential to all economic growth and in-
extricably linked to progress. A national energy policy
which had as its precept the reduction of overall energy
use would be counterproductive.

Forecasts for the performance of the national economy
during the balance of the century predict an average growth
rate for the Gross National Product in real terms of about
4 percent yearly. Based on the past relationship of energy
to economic growth, energy growth requirements can be ex-
pected at rates of 3 to 31/2 percent yearly. Among the various
forms of energy consumption, the most significant area of
expansion will continue to be in electricity. By 1990,
power is expected to represent over 40 percent of our total
energy consumption, with the proportion possibly rising to
almost half of total energy use by the end of the century.
More specifically, the Nation will require under these as-
sumptions, 5,900 billion kilowatt hours of electricity
yearly by 1990, about four times the present level. For
the year 2000, some 9,000 billion kilowatt hours of demand
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are projected, a sixfold increase over present use. To
meet these levels of demand over the next 30 years, the
Nation's power production will have to grow at annual rates
of 6 to 7 percent.

To the Nation's goals for sustained economic growth,
a rising standard of living, and reasonably full employment,
has been added maintenance of the quality of the environ-
ment. Achievement of these goals, including those for the
environment, will entail continuing and systematic expan-
sion of energy use in its various forms, including power.
We must bear in mind that the environmental bill being
presented to this generation and perhaps even to the next,
includes the cost of remedying past damage to the environ-
ment and the ecology, as well as the cost of future mainte-
nance. This cannot be achieved through any reduced con-
sumption of energy, but only by increased energy outputs
that meet imposed environmental standards. We must be pre-
pared to pay the high social and economic costs entailed
in the remedial process.

The specific projected power development of the Pacific
Southwest of which the Four Corners area is an integral
part, is discussed in some detail in the attached analysis
by the Division of Electric Resources and Requirements. I
will not attempt to summarize the report here except to
point out that it concludes that the national demand for
increased power supplies is clearly reflected in the power
growth trends in the western portion of the United States.
The need for additional electric generation in that region
will double by about 1980 and should represent about four
times the current demand by 1990. This growth rate reflects,
for the most part, essential power expansion of that region
to meet the needs of its increasing population and growing
environmental as well as industrial demands.

This necessary new capacity is in turn translated into
a need for a number of new power plant sites. It is esti-
mated that the West Region in the period 1970 to 1980 will
require about 25 more power plant sites with perhaps an
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additional 25 sites in the succeeding decade ending 1990.
Furthermore, until reasonable alternative sources of power
can be developed, particularly nuclear facilities, it is
essential to construct and operate fossil fuel plants using
coal, oil, and limited quantities of natural gas so that
we can maintain the dynamic growth necessary to our high
standard of living.

The problem of locating and developing suitable power
plant sites with proper concern for environmental considera-
tions is one of our most compelling and challenging national
priorities. The answers to power plant siting are complex
and controversial. No sweeping immediate solutions are
available. However, in my opinion, a solution which will
balance all necessary considerations that must be brought
to bear in the selection and construction of power facili-
ties is available.

On May 5, 1971, I testified in favor of the Administra-
tion's Power Plant Siting Act of 1971 (H.R. 5277) with
suggested revisions which I felt would improve the effec-
tiveness of the proposal. Without going into the varied
and extensive details of this legislation, I would like to
indicate various key provisions that I believe represent
the needed solution to our current power plant siting prob-
lems and associated environmental concerns. The primary and
essential aspect of this legislative proposal, with the re-
visions I have suggested, is the provision for so-called
"one stop" certification of bulk power supply facilities.
One stop certification, in conjunction with the bill's pro-
vision for the annual disclosure of long-range construction
plans by all electric and Federal electric entities, would
assure that all power and environmental issues are resolved
in a timely fashion in one forum well in advance of the time
additional power capacity is needed. I believe that the
principles of this legislation should be adopted in order
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to establish an institutional framework for a long-term solu-
tion to plant siting problems, to assist in minimizing delays
in the construction of plants necessary to meet immediate,
short-term power needs, and to provide an adequate and reliable
power supply over the long term in harmony with essential en-
vironmental values.

In addition to advocating less use of power, the recent
advertisement in opposition to Four Corners urged me to "work
towards . . . lower rates for users who conserve power."
(Emphasis in the original.) A close examination of this
proposal reveals serious problems with its underlying
assumptions.

In the first place, it is difficult to see how a
determination could be made of the extent to which indi-
vidual consumers in fact "conserve power" if by that is
meant the extent to which such consumers reduce or eliminate
wastage of power. However, various spokesmen have suggested
that modification of the present type of rate structure that
is prevalent in the electric industry would have the effect
of reducing such wastage and thereby would reduce the over-
all demand for electricity. The type of rate structure that
is most common at the present time is "promotional" in the
sense that the average rate paid per kilowatt hour decreases
as the number of kilowatt hours used increases. The sug-
gested modification is to increase the rates charged in the
higher usage blocks while either reducing or leaving un-
changed the rates charged in lower usage blocks. If carried
far enough, this would so tilt the rate structure as to
result in higher average rates per kilowatt hour as the
number of kilowatt hours used increases.

One difficulty with this suggestion is that while it
would result in lower rates for low users and higher rates
for consumers using larger amounts of power, it would not
necessarily result in a materially lower demand for elec-
tricity. The extent to which it would result in a lower
overall demand for electricity depends on the extent of
the rate changes in the various blocks and the demand
elasticities at the various usage levels.
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A second difficulty relates to the possibility that
material departures from current rate structures may not
be sanctioned on the basis of cost differentials. If in
fact the rate structures are closely related to real cost
differentials, then significant changes in rate structures
may result in discrimination among customer groups as well
as misallocation of resources.

Thirdly, it has been argued that "promotional" type
rate structures have been designed to improve annual load

• factors. At high load factors, utilities are able to pro-
duce more kilowatt hours with less generation and transmis-
sion facilities than at lower load factors. Therefore,
other things being equal a higher load factor will enable
a utility to supply its customers with their kilowatt hour
requirements at lower costs and with bulk power supply
facilities having a lesser impact upon the environment
than if its load factor were lower.

Finally, a high use of electricity does not necessarily
imply waste on the part of the user. Rather, it may simply
reflect a greater need for energy. Therefore, rate in-
creases to volume users of electricity may result in their
switching to other energy forms resulting in lower load
factors and higher costs to other electric consumers.
More important, the substituted energy forms may be worse
pollutants than the facilities and fuels for the supply
of electricity.

I have gone into some detail in commenting on the
Four Corners dispute and the issues raised in the portion
of the recent advertisement directed to me in opposition
to the project because of the importance of the power and

environmental aspects of the problem. Because of the
importance of these problems I was encouraged by Secretary

Morton's announcement on May 27, 1971, that the Department
of the Interior has established a task force to review all

factors involved in meeting the power needs of the SouthwelA,

including, of course, environmental and cultural considera-
tions. The Federal Power Commission will provide whatever
assistance we may be called upon to contribute to this

review.
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In order to effectively reach the thousands of peoplu
who contacted me directly on the Four Corners problem, I
am transmitting copies of this letter and its attachments
to the editors of the newspapers in which the recent ad-
vertisement appeared. In addition, I have prepared a news
release summarizing the contents of this letter which will
be made available to the public and press.

I hope the information I have supplied is useful to
you and the Committee. If additional data would be of
assistance, please contact me.

Sincerely,

John N. Nassikas
Chairman

Enclosures
1. Staff Report dtd 5/24/71
2. Newspaper Advertisement
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UNITED STATES GOVERNMENT

Memorandum
CHAIRMAN NASSIKAS

STEWART P. CRUM

Staff Report on Black Mesa and Four Corners Areas

DATE: June 3, 1971

In response to your request, the staff of the Division of

Electric Resources and Requirements has studied the developing

situation with respect to existing thermal electric power plants

and proposed new projects in parts of the Pacific Southwest area.

Attached is a staff report entitled "Electric Power and

Related Developments in the Black Mesa and Four Corners Areas."

The report summarizes the projected power requirements in the

Pacific Southwest and presents information on present and proposed

thermal electric plants which would utilize coal produced in the

general areas of their locations.

o;77)

Stewart P. Crum
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STAFF REPORT

ON

ELECTRIC POWER AND RELATED DEVELOPMENTS

IN THE

BLACK MESA AND FOUR CORNERS AREAS

Division of Electric Resources and Requirements

Federal Power Commission

May 24, 1971

qv
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INTRODUCTION

Demands for more and more electricity to meet industrial needs

for production of goods and services, society's desires for greater

comforts and conveniences, and commercial uses associated with the

high standard of living in the United States have resulted in an

approximate doubling of electric loads in each decade for a number of

years. Forecasts indicate that this trend is likely to continue

throughout the remainder of the century.

The Federal Power Commission's West Regional Advisory Committee

for the National Power Survey has confirmed that the western portion

of the United States will likely follow the national trend and that

electric generation in that Region will in 1980 be about twice and in

1990 about four times that in 1970. In the past, much of the elec-

tricity requirement of the western states has been met by hydro-

electric facilities but fewer economically justifiable hydroelectric

developments remain for the future, and a greater share of electricity

production must come from thermal power plants. The Regional Advisory

Committee has projected that electricity production from such sources

will increase by a factor of about seven during the next 20 years.

Coal and nuclear fueled plants are expected to satisfy most of the

increased requirement. Most of the nuclear generation will be installed

in California and the Pacific Northwest. Coal burning plants are

expected to be built outside the California Subregion and about half

of the future increase in coal fired generation in the Rocky Mountain

area is planned to serve loads in California.

63-876 0 - 72 - pt. 6 -- 16
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ELECTRIC LOAD AND GENERATING CAPACITY CONSIDERATIONS
IN THE PACIFIC SOUTHWEST

Electric load growth in the Pacific Southwest is expected to
occur at an average rate of about seven percent per year. This rate
produces a doubling in use in each ten years.

Because it has felt there are needs for longer range planning
and more public collaboration in connection with utility-advance
planning activities, the Federal Power Commission issued a Statement
of Policy on Reliability and Adequacy of Electric Service on April 10,
1970. This Statement, identified as Commission Order 383-2, calls
for submission of utility expansion plans for periods up to ten years
in the future.

The following table shows the anticipated generating capacity
additions in the Pacific Southwest by years and types of plants
from 1972 through 1980. The information is based on the April 1,
1971 report to the Federal Power Commission by the Western Systems
Coordinating Council in compliance with Order 383-2.

Year

PACIFIC SOUTHWEST ADDITIONS TO GENERATION
CAPACITY EXPRESSED AS PERCENT OF
TOTAL ADDITIONS - 1972 to 1980

Total
Capacity
to be Fossil Hydro Nuclear
Added 
MW

1972 1,740 80.9 19.1 0
1973 4,880 52.3 8.7 39.0
1974 3,282 61.6 6.1 32.3
1975 2,598 92.3 7.7 0
1976 2,576 45.7 10.0 44.3
1977 4,869 35.5 18.5 46.0
1978 4,341 29.5 17.3 53.2
1979 6,176 35.4 6.5 58.1
1980 4,035 44.3 0.2 55.5
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The Four Corners and Black Mesa areas are part of the Federal

Power Commission's West Region and also the Western Systems Coordin-

ating Council. In reference to the discussion which follows, Figure

I (a map of the United States) shows the FPC National Power Survey

Regions and Power Supply Areas. The analyses of loads and generating

capacity additions, as discussed below and presented in the

accompanying tables, are based on information from both the report

of the West Regional Advisory Committee "The Future of Power in the

West Region", prepared as part of the 1970 National Power Survey

and the April 1, 1971 report to the Commission by the Western

Systems Coordinating Council.

Table I presents a summary of the energy requirements and the

peak loads as they are expected to develop during the next decade.

These data are presented for the West Region as a whole, for the

northern and southern parts of the total Region, and for Power

Supply Area (PSA)-39 (western New Mexico), PSA-48 (mostly Arizona),

and PSA-47 (mostly southern California). For purposes of this

analysis, the West Region was arbitrarily divided into northern

and southern sections as shown on the map (Figure 1).

With reference to Table I, it will be noted that the peak

demand for electric energy in the southern part of the Region is

expected to increase from 35,000 megawatts in 1970 to 73,000 megawatts

in 1980, an increase of 38,000 megawatts. The corresponding increases

in PSA-39, PSA-49 and PSA-47 are expected to be 1,000, 6,000, and

15,000 megawatts respectively. Thus, these three power supply areas

are expected during the next decade to produce an increase in total

demand for electricity of about 22,000 megawatts or about 58 percent

of the total increase projected for the Southern part of the Region.

During the same period, the peak demand in the remaining portion of

the southern part of the Region is expected to increase by 16,000

megawatts.

The above percentages are significant with respect to the

siting of electric generating plants to meet anticipated loads.

Table II lists the generating capacity additions for the southern

part of the Region which have been announced in the Western Systems

Coordinating Council reports to the Commission through April 1, 1971.

The data arrangement is by years and distinction is made between the

plants designed to use the Arizona and New Mexico coal deposits

and those using other fuels.

By referring to Table II, it will be noted that during the period

through 1980, the Council reports the addition of a total of 34,497

megawatts of new capacity. Of this amount, 3,800 megawatts or 11 per-

cent are accounted for by plants which are to use the coal deposits
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Table I - Electric Energy Requirements and Peak Demands 1970-1980

Estimated by the West Region Advisory Committee for

1970 National Power Survey

Service
Areas

FPC West Region
(Principally area west

1970

Energy
Requirements
(Million
Megawatt-hours)

Peak
Demand
(Thousand
Megawatts)

1980

Energy
Requirements
(Million
Megawatt-hours)

Peak
Demand
(Thousand
Megawatts)

of Continental Divide)

West Region-North 
1 
—/

2/
West Region-South-

276

103

173

54

21

35

559

196

363

109

41

73

PSA-39
(Western New Mexico) 5 11 2

PSA-48
(Mostly Arizona) 21 4 45 10

PSA-47
(Mostly Southern
California) 65 13 136 28

1/ Composed of PSA 42, 43, 44, 45, 31, 30, and one-half of PSA-41.

21 Composed of PSA 46, 47, 48, 39, 36, 32, and one-half of PSA-41.
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in Arizona and New Mexico. The remainder of the additions totalling
30,697 megawatts will use other sources of fuel or primary energy in
the following proportions; fossil, 37 percent; nuclear, 42 percent;
and hydro, 10 percent.

Although they are discussed in connection with some other parts
of this report, the generation additions mentioned above do not include
the five units of the Four Corners Plant which are already installed
or the two units of the Mohave Plant which are to be in service before
the end of this year. The Huntington Canyon Plant is not shown because
its fuel supply comes from other coal deposits and because its capacity
will be used principally in PSA-41. Also, the Kaiparowitz plant, whose
ultimate capacity may reach 5,000 megawatts, is not included because
construction of the plant is not scheduled until sometime after 1980.
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PERTINENT INFORMATION CONCERNING INDIVIDUAL
POWER PLANTS SCHEDULED THROUGH 1980

Some of the current publicity about the construction of new
steam power plants in the Black Mesa and Four Corners areas describes
the effort as one being undertaken by a consortium of 23 power
companies and the Bureau of Reclamation. The 23 power company group
is the "Western Energy and Supply Transmission Associates" (WEST)
formed in 1964 to cooperate in planning for future power supply in
the areas represented by their service territories. The extensive
coal reserves in the Black Mesa and Four Corners areas offer an
attractive potential for meeting some of the electrical energy re-
quirements of the Pacific Southwest in the years ahead, and the
plants which would generate the power from the coal supplies in
these areas provide the potential for coordinated operation with the
Bureau of Reclamation's hydroelectric generating plants in the same
general area. The only primary alternatives to the coal-fired
plants scheduled for this area would appear to be nuclear plants,
and scheduling of these within the time available would probably
constitute major problems of providing new capacity by the time it
will be needed to meet new loads.

The Four Corners Plant, which is already in service, consists
of five generating units having a total capacity of 2,085 megawatts.
The first of these was installed in 1963 and the last in 1970.
Additional air pollution control devices are being installed on the
existing units. The ultimate capacity (sometime after 1980) might
include as many as three additional units to compose a total plant
capacity of about 5,000 megawatts.

Unit No. 1 at the Mohave Plant in Clark County, Nevada was
completed recently and a second unit is expected to be ready for
initial service later this year.

The remaining four power plants involved in the current pro-
tests are to be located in New Mexico, Arizona, and Utah, and
individual generating units are scheduled for service periodically
from 1973 through 1977. No firm schedules have been announced for
the Kaiparowits Plant to be located in southern Utah.

Table III lists the six plants and presents a number of details
for each with respect to not only individual plant characteristics
but ownership and fuel information and other related data which may
be of interest to the reader.



•

T
A
B
L
E
 
I
I
I
 
-
 
C
O
A
L
 
B
U
R
N
I
N
G
 
S
T
E
A
M
 
E
L
E
C
T
R
I
C
 
G
E
N
E
R
A
T
I
N
G
 
P
L
A
N
T
S
 
I
N
 
P
A
C
I
F
I
C
 
S
O
U
T
H
W
E
S
T

N
a
m
e
 
o
f
 
P
l
a
n
t

L
o
c
a
t
i
o
n

E
x
i
s
t
i
n
g

C
a
p
a
c
i
t
y
,
 
A
p
r
i
l

1
9
7
1

P
l
a
n
n
e
d
 
C
a
p
a
c
i
t
y

A
d
d
i
t
i
o
n
s

O
w
n
e
r
s
h
i
p
 
o
f

P
l
a
n
t
s

S
o
u
r
c
e
 
o
f
 
F
u
e
l

F
o
u
r
 
C
o
r
n
e
r
s

F
r
u
i
t
l
a
n
d
,
 
N
.
M
.
 

5
7
5
 (
1
9
6
3
 &
 
1
9
6
4
)

7
5
0
 (
1
9
6
9
)

7
5
0
 (
1
9
7
0
)

N
o
n
e

S
o
u
t
h
e
r
n
 
C
a
l
i
f
.

E
d
i
s
o
n
 
4
8
%

A
r
i
z
o
n
a
 
P
u
b
l
i
c

S
e
r
v
i
c
e
 
15
7.

S
a
l
t
 
R
i
v
e
r
 
P
r
o
j
e
c
t

1
0
%

T
u
s
c
o
n
 
G
a
s
 
&
 E
l
e
c
.

C
o
.
 
7
%

P
u
b
l
i
c
 
S
e
r
v
i
c
e
 
o
f

N
.
M
.
 

1
3
%

E
l
 
P
a
s
o
 
E
l
e
c
t
r
i
c

C
o
.
 
7
%

L
o
c
a
l
 
S
t
r
i
p
 
M
i
n
e
s

S
a
n
 
J
u
a
n

S
a
n
 
J
u
a
n
,
 N
.
M
.
 

N
a
v
a
j
o

P
a
g
e
,
 
A
r
i
z
o
n
a

M
o
h
a
v
e

C
l
a
r
k
 
C
o
u
n
t
y
,

N
e
v
.

N
o
n
e
 

N
o
n
e
 

N
o
n
e
!
"

#
1
 
u
n
i
t
 
3
3
0
 
M
W
 

#
1
 
u
n
i
t
 
7
7
0
 M
W
 

#
1
 
7
9
0
 
M
W

1
9
7
3
 

1
9
7
4
 

A
p
r
i
l
 
1
9
7
1

#
2
 
u
n
i
t
 
3
3
0
 M
W
 

#
2
 
u
n
i
t
 
7
7
0
 M
W
 

#
2
 
7
9
0
 M
W

1
9
7
7
 

1
9
7
5
 

O
c
t
.
 
1
9
7
1

#
3
 u
n
i
t
 
7
7
0
 M
W

1
9
7
6

P
.
 
S
.
 
o
f
 
N
e
w

M
e
x
i
c
o
 
5
0
%

T
u
s
c
o
n
 
G
a
s
 
&

E
l
e
c
t
r
i
c
 
C
o
.

5
0
%

L
o
c
a
l
 
S
t
r
i
p

M
i
n
e
s

L
o
s
 
A
n
g
e
l
e
s
 
D
 
o
f

W
 &
 P
 
2
1
.
1
7
.

S
a
l
t
 
R
i
v
e
r
 
P
r
o
j
e
c
t

2
1
.
7
%

U
.
S
.
B
.
R
.
 
2
4
.
3
7
.

A
r
i
z
o
n
a
 
P
.
 
S
.

1
4
.
0
%

N
e
v
a
d
a
 
P
o
w
e
r

1
1
.
3
%

T
u
s
c
o
n
 
G
 
&
 E

7
.
5
%

B
l
a
c
k
 
M
e
s
a
 
S
t
r
i
p

M
i
n
e
 
v
i
a
 
8
0
-

m
i
l
e
 
r
a
i
l
r
o
a
d

1
/
 
1
s
t
 
u
n
i
t
 
i
s
 
u
n
d
e
r
 
t
e
s
t
 
b
u
t
 
n
o
t
 
y
e
t
 
i
n
 
c
o
m
m
e
r
c
i
a
l
 
o
p
e
r
a
t
i
o
n
.

N
O
T
E
:
 

N
.
A
.
 
-
-
 
N
o
t
 
A
v
a
i
l
a
b
l
e

N
e
v
a
d
a
 P
o
w
e
r

C
o
.
 
1
4
%

S
a
l
t
 
R
i
v
e
r

P
r
o
j
e
c
t

1
0
%

L
o
s
 
A
n
g
e
l
e
s

D
e
p
t
.
 
o
f

W
 
&
 P
 
2
0
%

S
o
u
t
h
e
r
n
 
C
a
l
i
f
.

E
d
i
s
o
n
 
C
o
.

5
6
%

H
u
n
t
i
n
g
t
o
n

N
e
a
r
 
P
r
i
c
e
,

U
t
a
h N
o
n
e

#
1
 
u
n
i
t
 4
3
0

M
W
 
1
9
7
4

U
t
a
h
 
P
o
w
e
r
 &

L
i
g
h
t
 
C
o
.

1
0
0
%

B
l
a
c
k
 
M
e
s
a
 
M
i
n
e
s
 
L
o
c
a
l
 
M
i
n
e

v
i
a
 
2
7
5
-
m
i
l
e
 

v
i
a
 
2
-
m
i
l
e

s
l
u
r
r
y
 
p
i
p
e
-
 

c
o
n
v
e
y
o
r

l
i
n
e
 

b
e
l
t

K
a
i
p
a
r
o
w
i
t
z

S
o
u
t
h
e
r
n
 
U
t
a
h
 

N
o
n
e

3
 u
n
i
t
s

2
4
0
0
 
M
W

I
n
d
e
f
i
n
i
t
e

R
e
s
o
u
r
c
e
s
 
C
o
r
p
.

A
r
i
z
o
n
a
 
P
.
 
S
.

C
o
.

S
a
n
 
D
i
e
g
o

G
 
&
 E
 
C
o
.

S
o
u
t
h
e
r
n
 
C
a
l
i
f
.

E
d
i
s
o
n
 
C
o
.

(
O
w
n
e
r
s
h
i
p

D
i
v
i
s
i
o
n

N
.
A
.
)

U
n
d
e
r
g
r
o
u
n
d

m
i
n
e
 
1
0
-
1
5

m
i
l
e
s
 
f
r
o
m

p
l
a
n
t



M
o
h
a
v
e

H
u
n
t
i
n
g
t
o
n

N
a
m
e
 
o
f
 
P
l
a
n
t

F
o
u
r
 
C
o
r
n
e
r
s

S
a
n
 
J
u
a
n

N
a
v
a
j
o

C
l
a
r
k
 
C
o
u
n
t
y
,

N
e
a
r
 
P
r
i
c
e
,

K
a
p
a
r
o
w
i
t
z

L
o
c
a
t
i
o
n

F
r
u
i
t
l
a
n
d
,
 N
.
M
.

S
a
n
 
J
u
a
n
,
 
N
.
M
.

P
a
g
e
,
 A
r
i
z
o
n
a

N
e
v
.

U
t
a
h

S
o
u
t
h
e
r
n
 
U
t
a
h

O
w
n
e
r
s
h
i
p
 
o
f

N
a
v
a
j
o
 
T
r
i
b
a
l

U
S
A
 
B
u
r
e
a
u
 
o
f

N
a
v
a
j
o
 
&
 H
o
p
i

N
a
v
a
j
o
 &
 H
o
p
i

N
.
A
.

N
.
A
.

F
u
e
l

C
o
u
n
c
i
l

L
a
n
d
 
M
a
n
a
g
e
-

m
e
n
t

T
r
i
b
a
l
 
C
o
u
n
c
i
l
s

T
r
i
b
a
l
 
C
o
u
n
c
i
l
s

A
r
e
a
 
o
f
 
S
e
r
v
i
c
e

S
e
r
v
i
c
e
 
A
r
e
a
s
 
o
f

C
e
n
t
r
a
l
 
N
e
w

P
a
c
i
f
i
c
 
S
.
W
.

P
a
c
i
f
i
c
 
S
.
W
.

S
t
a
t
e
 
o
f
 
U
t
a
h

P
a
c
i
f
i
c
 
S
.
W
.

O
w
n
e
r
s

M
e
x
i
c
o
 
&

P
a
c
i
f
i
c
 
S
.
W
.

T
u
s
c
o
n
,
 
A
r
i
z
.

A
r
e
a

C
o
n
s
u
m
p
t
i
o
n
 
o
f
 

2
8
.
1
 C
,
 F
e
e
t
/

W
a
t
e
r
 

S
e
c
.-

1

S
o
u
r
c
e
 
o
f

W
a
t
e
r

S
a
n
 
J
u
a
n
 
R
i
v
e
r

N
.
A
.

S
a
n
 
J
u
a
n
 
R
i
v
e
r

N
.
A
.

L
a
k
e
 
P
o
w
e
l
l

N
.
A
.

N
.
A
.

N
.
A
.

C
o
l
o
r
a
d
o
 
R
i
v
e
r
 

H
u
n
t
i
n
g
t
o
n
 

L
a
k
e
 P
o
w
e
l
l

&
 w
a
t
e
r
 
r
e
-
 

C
r
e
e
k

c
o
v
e
r
e
d
 
f
r
o
m

s
l
u
r
r
y
 
c
o
a
l

p
i
p
e
l
i
n
e

C
o
o
l
i
n
g
 
T
o
w
e
r
s
 

N
o

Y
e
s

Y
e
s

Y
e
s

Y
e
s

Y
e
s

D
i
s
p
o
s
a
l
 
o
f
 H
e
a
t
e
d
 
T
o
 
c
o
o
l
i
n
g
 
p
o
n
d

N
o
n
e

L
a
k
e
 P
o
w
e
l
l

N
o
n
e

N
.
A
.

N
.
A
.

W
a
t
e
r

D
i
s
p
o
s
a
l
 
o
f
 
A
s
h
e
s
 

L
a
n
d
 
f
i
l
l

I
n
 
m
i
n
e
 
p
i
t
s

c
o
v
e
r
 
w
i
t
h

s
p
o
i
l

N
.
A
.

W
e
t
 P
o
n
d

N
.
A
.

N
.
A
.

2
/
 
F
P
C
 
F
o
r
m
 
6
7
 
-
-
 
1
9
6
9

0



THE NEW YORK TIMES, THURSDAY, MAY 20, 1971 31

RIPPING APART
ST PETER'S, IN ORDER TO

SELL THE MARBLE."
CO that the world can have .still more of

Los Angeles, Las Vegas, and Phoenix,
six gigantic coal-burning power plants and
three huge strip-nzines are underway at and
around Black Mesa, Arizona. Wizen opera-
tive, the complex will spread more deadly
smog and soot than currently put out in New
York and Los Angeles combined across
what is now. 100,000 square miles of open
country; the last pure air in America.

Affected by the smog will be six national
parks, 28 national monuments, the Lake
Mead anti Lake Powell recreation areas, and
Grand Canyon; the places people escape to
are being sacrificed to make more of what
they escape from. Also being sacrificed on
behalf of urban growth: The sacred religious
shrines of the Hopi and
NavajoInclians,whohad
thought that it couldn't
happen again.
You can stop it, but

you must act now. Here are the details:
1) The clearest air in the United States is to be found
in the Four Corners region of the Southwest, an
enormous area including parts of Utah, Colorado,
Arizona, New Mexico and Nevada. It contains the
Grand Canyon National Park, Petrified Forest Na-
tional Park, Zion National Park, Bryce Canyon,
Rainbow Bridge, Monument Valley (see photo
above) as well as 39 Indian Reservations and the
biggest open sky in the world.
The air here is legendary. It is where your doctor

sends you when the city air gets you, or you have
asthma. But he won't send you here much longer.
2) Not to be outdone by the East, where natural
beauty is in the realm of nostalgia, real estate spec-
ulators are planning expansion: tract houses across
California's open spaces; industrial development of
the der 7t; more slurbs around Phoenix; and also
in Las Vegas, where they say there is a "need" for
more neon.
3) All of this takes electricity, a lot of it, and so a
consortium of 23 power companies together with
the U.S. Bureau of Reclamation is building six coal-
burning plants to service the urban sprawl. Growth
in those already choking cities will do them nothing
but harm, of course, but that's not the point of this
ad. What those cities wish to do to themselves is one
thing; we are speaking about what they are doing to
an area that belongs to you and to us, and to 250,000
Indians.
4) The power plants, you see, are not being put
in the cities they service. They produce so much
smoke, soot and poison that they are illegal there.
The solution: put them elsewhere, where no one will
complain. Where there are only parklands and open
spaces; where only animals, trees, and farm produce
grow; where the population is only hikers, campers,
swimmers, climbers, fishermen, boatsmen [tourists]
and oh yes, some Indi ans. No "important" opposition.
5) So here is what's planned: at.least six power
plants and three strip mines, an 80 mile coal-hauling
railroad (across Navajo land), a 273 mile slurry
pipeline (across Hopi and Navajo lands), hundreds
of miles of work roads and thousands of miles of
transmission lines crisscrossing the country's last pris-
tine open space, to carry the power to "civilization."
6) Two of the plants are already built. They went up
so fast and so quietly no one knew it was happening
until it was too late. No pre-construction announce-
scents, no public hearings, no impartial studies on
resources, or alternatives, no reports to the Federal
Power Commission, no statements under the
National Environmental Policy Act.

Only when it was too late, and people began per-
ceiving what was going on out there, were there
some pitiful attempts by the companies to cover their
public bases, but a lot of the damage is done.
'7) 'To give you an idea of the effect, one of the
plants, The Four Corners Plant at Farmington, New
Mexico, puts out more fly ash and soot-350 tons per
day—than is produced by all sources in Los Angeles
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This is Monument Valley, one of the primordial vistas of the Southweit, witil now safe frost, the intrusions of commerce. Soon,
however, when six giant new coal-burning power plants are complete in this region,smog will float through this valley and others
like it. Eves Grand Canyon will not be spared. The legendary crystal-clear air of the Southwest—"the clearest air in the country"
—may soon smell more like the cities.— (Photo: Phil Hyde)

and New York combined. And the stuff gets carried
hundreds of miles downwind.
Smoke from this plant was photographed by a

Gemini satellite not long ago—the only man-made
phenomenon on Earth to be visible out there.
The State of New Mexico has finally ordered some

emission controls on that plant, which will improve
matters a bit, but this is only one plant in six now
planned. If the power companies have their way,
one of the new plants, Kapairowitz, will be nearly
three times the size of Four Corners; the biggest in.
the country. And then the total pollution output in.
this "clearest-air" region will look this way:

Sulphur Nitrogen Ash, Soot,
Oxides Oxides &other

(Per day) (Per day) particulates
(Per day)

Six plants (after 2,166 845-1,297 240controls on
Four Corners) • TONS TONS TONS

Los Angeles }
Co. (total all
sources incl. cars)

275 950 110
TONS TONS TONS

Source: John Muir Institute for Enthonmental Studies

Even New York City puts out less pollution
140 tons of ash, and only 1,077 tons of sulphur
oxides. And while it is true that this region is larger
than New York and Los Angeles together, and con-
centrations may not be as great all the time, remem-
ber, this is the last clean air in the country, and the
largest recreational region. Even a little pollution
here would be an outrage. But this is not a little.

Three of the ways in which power companies are "improv-
ing" the once clear vistas and timeless beauty of the South-
west. These power lines will stretch thousands of miles
hack .d forth across Indian lands and pristine country-
side. The power plant (shown on art otherwise clear day)
is the now-functioning Four Corners Plant; which puts out
more soot and ash than all of N.Y. and L.A. combined.
(Note the sailboat on the lake to the right of the plant;
one wonders who found that a good place for sailing. Sail-
ing at Lake Mead and Lake Powell will soott be like sailing
in this place.) Attire bottom is the coal strip:mining oper-
ation at the Four Corners Plant, about which snore in the
body of the ad.—(Photos Terry Moore)

8) To make matters worse, Kapairowitz will be the
second of two plants to be built on the shores of Lake
Powell, hailed as one of the great recreational lakes
of the country—used by swimmers, water-skiers, sail-

begun Navajo Plant, is built, the smog will pour into
the sky and the soot will blacken the sails. Tall ugly
smokestacks will be visible from almost everywhere
on the lake, and it will take on some of the charm
of the Hoboken River.
9) To run the power plants, coal is needed and the
solution to that need may be still more tragic and
brutal: strip mining.
The coal for two of the plants is being provided

by Peabody Coal Company, which has already begun
its digging at Black Mesa, in. the heart of the Hopi

• and Navajo Nations.
10) Black Mesa is not just another piece of soil with
coal in it. It is where the Hopi have lived for a thou-
sand years; the oldest stationary culture in North
America.
The religion of both the Navajo and Hopi peoples

are intertwined with the soil of Black Mesa.
The Hopi believe that they grew directly up from

that soil. It is their Garden of Eden, so to speak,
except in their view the soil itself is alive—as alive
as they are, and the trees and plants and sheep they
herd. They believe the soil itself is sacred, much as
you might feel about the Hdly Grail, or the Wailing
Wall. To the traditional Hopi, ripping apart the soil
and removing things from it, as Peatody is doing, is,
in the words of one young Hopi, "like ripping apart
St. Peter's, in order to sell the marble."
11) Peabody is also removing water from Black
Mesa for a coal slurry pipeline, at 3,168,000 gallons
per day. No one can be certain. what that-will do to
the farming and grazing in this arid region, but the
Hopi fear (and remember, they have lived here, in
harmony with the difficult land, for one thousand
Tears) that the water will give out or become poison as
it did in Appalachia; that it will destroy their farms
and therefore their culture. The-Hopi say that if the
mining continues, the Hopi Nation will not. All for
Las Vegas neon.
12) Peabody counters that it has a "legal" lease,
signed by the Hopi Tribal Council and-yes, it has a
signed piece of paper. "Legal" is another matter.

Last week, all the traditional Hopi leaders filed
the first of a series of lawsuits. The suits say, in effect,
that the Tribal Council was pushed onto the Hopi
by the Bureau of Indian Affairs, and was not legally
appointed. They say the Hopi ignore the council
almost to a man in favor of their own system of gov-
erning, and that it violates 'the Hopi Constitution,
the Hopi religion, and Department of Interior rules.
They say the Tribal Council was created by BIA just
so such deals could be made. They say that not more
than a handful of Hopi ever heard of the strip mining
plans until Peabody moved in and started digging
things up.

in the country, then more plants will follow those.

In the East, the problem-is similar; power plants
on mountainsides, in woodlands, on beaches. And
now there's a plan to start "using" the oceans; to put
enormous plants out at sea. When the parks smell
of industry and even the sea offers no escape, then
finally, once and for all, we will have become pris-
oners in a giant world-wide jail.

It is clear that such growth is madness; a cancer
feeding on its own living system. And since eventu-
ally we will run out of space, hadn't we best plan for
that now, rather than later when all is gone?
The conclusions are very clear. Wd should not be

accommodating growth anymore unless, and until we
can do so without doing-in the world. Instead of
promoting more use of power, companies should
be promoting less use, and offering special rates to
those able to ration. Most important, the United
States must arrive at a national energy policy which
reflects the facts of life—there is only so much land.
A lutist on power is needed.
The end of the mass-consumption waste-oriented

society is in sight. We may all have to make do with
less. But this is not necessarily bad. Fewer lights on.

John Lansa. a Hopi elder, speaking about the strip-mining
of Black Mesa: ',Nature is everything important to the
Hopi. It is the land, all living things, the water, the trees,
the rocks—it is everything. It is the force or the power that
comes from these things that keeps the world together
...This is the spiritual center of this land. This is the most
sacred place. Right here in this mesa ... Before the white
men came, all the Hopi were happy and sang all the time.
The Hopi didn't have any class structure at all—no bosses,
no policemen, no judges—everyone was equal. There
weren't any polities then ...In those days the air was clear
and everyone could see far. We always look to the Earth
Mother for food and nourishment. We never take more,
than we need. Our lives were very rich and humble. We
live close to the Earth as laid 'out by the Great Spirit.
When the white men came, everything started to get out
of balance. The white brother has no spiritual knowledge,
only technical. ...Now there is a big strip mine where
coal comes out of the Earth to send electricity to the big
cities. They cut across our sacred shrines and destroy our
prayers to the six directions ...Peabody is tearing up the
land and destroying the sacred mountain . It is very bad
that Peabody takes away the water because it upsets the
balance of things. You can't do things like that and have
Nature in balance."

at once may return us the dusk, and stars. Without
electric toothbrushes, we may still brush our teeth.
Not all new buildings need be artificially heated and
cooled, and those that are could be built with win-
dows that open, so some days fresh air could come
in. Las Vegas does not need more neon, going 24
hours per day. We cad all get along with less. The
Hopi have done it till now. Until strip-mining started
at Black Mesa, pollution was impossible there.

If you would like to help stop the outrage we have
described above, and work toward some sensible
country-wide energy policy, please join us in sending
the coupons below. But do it today. Senator Jackson
begins hearings in Albuquerque this Monday, the
24th, continuing elsewhere through the 28th, and his
office should hear from you before then. There is also
a coupon to us. It asks for money to continue this
struggle, and offers far more details than we had
room for today.
Thank you.
BLACK MESA DEFENSE FUND. Jack Loef-

fler, Terry Moore, Jim Hopper. 107 Cienega Street,
Santa Fe, New Mexico 87501.
CENTRAL CLEARING HOUSE. Harvey

Mudd. 338 East de Vargas, Santa Fe, New Mexico
87501.
FRIENDS OF THE' EARTH. Mike Williams

(Southwest Representative). 8016-G Zuni, Albu-
querque, New Mexico 87108.
SIERRA CLUB. Brant Calkin (Chairman, Rio

Grande Chapter). 338 East de Vargas, Santa Fe,
New Mexico 87501.
ZERO POPULATION GROWTH. Mrs. John

Rodgers (New Mexico Chapter). Route 3, Box 131,
boats, and so on. If Kapairowitz, or the already with plants at Four Corners, defiling the last pure air Santa Fe, New Mexico 87501.

At some point, we are all going to have to come
to grips with one irrefutable fact: There is only so
much of this country. Only so much land, water, and
air to put to the uses of commerce. We cannot behave
as though there is always room for expansion. There
is not.

There was a time when helping urban growth
seemed a good idea, when the country was young
and needed to build its base. But now cities are too
big and they are turning greyer before our eyes. Yet
the dogma remains: More, more, more, more, more.

California begins to look like one gigantic Levit-
town; one huge trailer camp. Phoenix and Las
Vegas likewise. Still there is the notion at large that
we must "use" all of the landscape. If they get away
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Mr. NASSIKAS. Thank you.
Let me say that there will undoubtedly be an environmental impact

at the Four Corners site. Second, some of the power to be generated
at the Four Corners complex will be consumed largely in other areas
of the Western United States. Both facts are true.
One cannot build any thermal generating plant without some im-

pact on the surrounding environment and certainly not with plants
of this size. The task, nevertheless, is one of comprehensive balancing
of various uses of air, fuel, land, and water for all beneficial purposes,
public and private; and of minimizing adverse effects of electric power
production upon the environment, whether at the production site or
points of ultimate consumption.
Now, clearly, the Four Corners plants are regionally sized. They are

designed to serve the power system needs of the Southwest region. They
will deliver power regionally through high voltage interconnected
transmission networks that ring the Rocky Mountain-Pacific Coast
area, the so-called doughnut. The western side of this network includes
the North-South interties between the Pacific Northwest and the
Pacific Southwest. The eastern side of the doughnut includes lines
connecting the Four Corners area through Utah, Idaho, Montana and
back again to the coastal areas of Washington and Oregon. The Bureau
of Power has set forth the details in appendix A. The consumers
served from these plants will be located in the States they mention
there and of course various cities in each of those States.
As I noted earlier, the Commission is charged by the Congress, under

the Federal Power Act, with promoting and encouraging regional
planning of electric facilities—section 202 (a ) . We are also charged by
Congress to recognize conservation standards as a guide for our action.
In our order 383-2 we attempt to meet both power planning and con-
servation objectives.
In my formal statement I again assert my belief that there is a need

for a coordinated national energy policy. I will not repeat that ma-
terial here. Nor, will I repeat the information in my formal statement
that compares the growth of power in the Southwest area with national
trends and shows parallel growth projections.
The needs for this region will double by 1980, about four times by

1990, and this projected growth reflects, for the most part, essential
power expansion of that region to meet the electric consumer needs of
increasing population, growing environmental improvement programs,
which require electric power supply, as well as industrial and com-
mercial power demands.
Power systems in the Southwest are interconnected both within the

region and with systems adjacent to the region. They function as a part
of one of the nine electric reliability councils under the Commission's
Order 383-2 adequacy and reliability program, the Western Systems
Coordinating Council.
The power supply areas most directly related to the Four Corners

area plants are shown within the bordered area on the map entitled
"Southwest Energy Study Loads and Resources Areas" which is part
of my formal statement. Immediately following this map I have pro-
vided tables in which I have pinpointed the Southwest study area with
respect to estimated seasonal peak demands from 1970 to 1980, which,
in round figures, will approach 50,000 megawatts in 1980 from 22,000
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to 23,000 at the present time. A second table covers the whole Western
region, of which the Southwest region is a part, and projects power
requirements for the entire Western region by power supply areas in
terms of millions of kilowatts in 1980.
In 1970, you will note that the West region had a peak demand of

about 50,000 megawatts, whereas the Southwest region in the preced-
ing table shows between 22,000 and 23,000 megawatts. Then, in 1980
the West region peak demand becomes 109.4 megawatts as compared
with our projection for the Southwest study area of 46,072 megawatts•
as shown in the figure in the preceding table.
I have also outlined in my formal statement proposed generation

additions by types of plants in the Southwest energy study area
• through 1980. Meeting power demands, plus providing necessary re-

serve capacity and providing for replacements, will require the con-
struction of about 31,000 megawatts of new capacity in the Southwest
energy study area by 1980.

Just to see where we are and where we are going, take the year 1971.
We find that fossil fuel plants constituted about 95 percent of the total
generating capacity additions in the Southwest study area, hydro rep-
resented about 4.9 percent of the total, with no nuclear additions. Then
you proceed along and find that by 1980 we would project that about 20
percent of total capacity additions during the preceding decade would
have been nuclear. Hydro additions would be expected to represent
about 12 percent at that stage and fossile about 67.5 percent. The per-
centage of fossil fueled capacity will have diminished, even though
much more fossil fuel will be required to meet the 1980 load, than is
used to meet the present load.
Senator Moss Why does your table show some nuclear generation

in 1972 and it is blank in 1973, and 1974, and 1975 before it picks
up 'again?
Mr. NASSIKAS. The 1972 figure is the additional capacity scheduled

for that year. No additional nuclear capacity is scheduled until 1976.
Senator Moss. I see. Well, really that would continue to represent,

though, generation in those subsequent years, wouldn't it?
Mr. NASSIKAS. Yes; it would. It would continue to represent that.

In the year 1976, if you take the 3,112 megawatts as the total, do you see
that?
Senator Moss. Yes.
Mr. NASSIKAS. 1,712 megawatts is fossil. That is 55 percent of the

3,112 megawatts. Hydro is 260 megawatts scheduled additional ca-
pacity; that is 8.4 percent. Nuclear is scheduled at 1,140 megawatts or
36.6 percent of the 3,112 megawatts. Going across horizontally equals
100 percent.

Senator Moss. The other question I had is, I wonder where you got
the proposed addition of hydro that would total 3,800 megawatts addi-
tion from 1971 through 1979?
Mr. NASSIKAS. I can furnish you further detail on that. Perhaps a

member of my staff could see if they could supply it.
Senator Moss. I would appreciate that. I am not aware there was

any potential like that for hydro.
Mr. NASSIKAS. All right.
The six major base-load coal-fired generating stations in the Four

Corners area, which are principal objects of the current hearings, are
projected for operation at high plant factors. They are identifiable
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as follows: Four Corners, Fruitland, San Juan, New Mexico; Navajo,
Page, Arizona; Mohave, Clark County, Nevada; Huntington, Price,
Utah, and Kaiparowits, southern Utah.
Collectively, these plants are expected to comprise approximately

10,352 megawatts of installed capability, 22 percent of the total pro-
jected load of the Southwest Study Area in 1980, 47,950 megawatts.
They will produce over 40 percent of the energy requirements of the
area at that time, all of this on the assumption that these plants go
ahead. If they don't go ahead, of course, obviously they are not going
to supply this power.
In addition to these plants, approximately 3,000 megawatts of addi-

tional base-load capacity will be needed. Currently, planning studies
are underway involving generating sites identifiable as the Cholla
site, northwestern Colorado and southern Nevada. Generalized data
for existing and projected additional fossil units currently under con-
sideration are shown in a tabulation in my formal statement, which is
a staff composite of coal-fired stations for the Southwest Study Area.
That table shows that a total of 2,162 megawatts are now in operation
at Four Corners. It also shows in each year the scheduled additions
that our staff has analyzed by the various plants in that region through
1980 for a total of 14,750 megawatts through 1980.
In the aggregate, these tabulated coal burning plants will supply

31 percent of the 1980 load-14.750 megawatts to meet a load of 47,950
megawatts—and almost half of the 1980 energy requirements of the
entire Southwest Study Area, according to staff projection; 7,172
megawatts of coal burning capacity is listed as being now in service
or scheduled for initial operation before 1977. The plants making up
this capacity are base-load facilities for which definite commitments
have been made, and for which there are no planned alternatives. If
these plants are not built or permitted to operate, or if installation
dates are materially delayed, it would seem inevitable that electrical
demands in the area will exceed the available capacity, and the corol-
lary to that proposition is that electric demand may have to be
curtailed.

Considering the limited time available before the output of new
plants is vitally needed to carry loads, and considering the leadtimes
required for installation of various types of generating capacity, it
presently appears that there are no practical, realistic alternatives to
the proposed coal-fired plants in the Four Corners area. Gas turbines
have been effectively utilized for peaking and supplementary sources
to base-load generation.

Currently, available types of gas turbines are not capable of sus-
tained base-load operation without incurring the penalty of increased
maintenance and probable shortened service life. Because of lower
thermal efficiencies, they are less economic than base-load steam-electric
capacity—fossil or nuclear—and consume relatively more fuel.. .
Gas turbines are a good alternate for peaking capacity. Some utilities

in the East, because they are pressed for base-load generating capacity,
have extended the utilization of gas turbines beyond the originally
planned peaking service. Such operation is not a desirable alternative
either from a standpoint of continued use, useful service lives, or abil-
ity to produce power in the required amounts. They are. not useful
alternatives, as I say, to base-load generation by other fossil fuel fired
alternatives, as well as nuclear, of course.
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Nevertheless, we have considered the gas turbine alternate here as
we try to review all alternatives. They are less economic although
today we sometimes tend to discount the economics in supplying power
to the consumers and I would not wish myself to discount that factor,
because to the extent that we build in required environmental stand-
ards, to the extent that we go to more expensive alternatives than
might be necessary as a matter of technology, to that extent there will
be added cost of power to the consumer, to the extent that economies of
scale will not be able to offset increased costs. I can confidently predict
that economies of scale will not offset the increased cost according to
our present knowledge.
If we had the gas, it would be a viable option to using coal for

generation. We don't. In fact, the Commission stated some time ago
in order 431, a national proceeding which was designed to have all
major pipeline companies present for Commission review their plans
for curtailment of deliveries to their customers, what the priorities
were with reference to service. We are continuing our evaluation of
the various curtailment plans that have been filed with the Commis-
sion. Some of these have been accepted and have become a part of
pipeline company tariffs, others are now in hearing while some are yet
to be heard.

There is some hope, as we get into the latter half of this decade,
1975 to 1980, that we will improve our natural gas supply through
additional exploration and development in the lower 48 States and the
Outer Continental Shelf, which sources are necessary to meet the needs
of the lower 48 States. There is also some hope for the development
of our Alaskan and Arctic gas resources which are largely, almost
totally, contingent upon whether or not TAPS will become a reality
because most of the gas is in solution and can only be produced in con-
junction with the oil.
There is also promise for supplementary gas in greater quantities

from Canada. The annual rate of delivery of Canadian gas as of 2
years ago, when I testified before this committee, was somewhere in
the range of 500 to 6.500 billion cubic feet annually. Last year it was
778 billion cubic feet annually. We are currently at an annual rate of
about 900 billion cubic feet annually from Canada.
Another supplementary source in the 1975 to 1980 period that could

be a reality is the possibility of baseload gas in liquefied form from
foreign countries such as Algeria, Venezuela, Nigeria and others, such
as Libya. Proposals for such importation from some of these countries
are pending before the Commission. Apart from what action the Com-
mission may take, the pending applications are in the order of magni-
tude of about 1 billion cubic feet daily, or pretty close to 400 billion
cubic feet annually. If authorized, plans are now being formulated
for the importation of about 20 billion cubic feet annually by 1980.
Then, of course, as the members of this committee so well know,

perhaps a little bit beyond this time frame there is the possibility. of
extensive oil shale development in the lower 48 States, coal gasification
toward 1980, closer to 1980 than 1975, and nuclear stimulation of tight
reservoirs of natural gas. There are estimates that have been made by
the Bureau of Mines of about 317 trillion cubic feet of gas that could
be stimulated in tight formations by the use of nuclear stimulation.
Yet we have the same extremely important problem to resolve before
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we can rely on this source, and that is what are the environmental
hazards to ourselves and to the ecology in comparison to the reward or
benefit that might be obtained by additional gas.
I detail near the end of my formal statement the nuclear capacity in

the Southwest energy study area. That capacity is indicated on
another chart that I showed you earlier. Nuclear capacity does start
becoming important here by 1976, although I don't discount the 330
megawatts scheduled for March of 1972.
In conclusion, I would like to state that power supply conditions in

the Four Corners study region provide a dramatic example as to why
regional and long range open planning have become essential condi-
tions precedent to adequacy and reliability of electric bulk power sup-
ply in this Nation.
In the 1960's, electric utility resource planning underestimated in

the forecasts of scheduled installation of facilities in relation to in-
creased power demand. Environmental considerations and full com-
pliance with the mandate of the Environmental Policy Act of 1969
must be recognized as part of the organic law of the land. These envi-
ronmental considerations are part of system planning, engineering, and
cost-benefit appraisals which are fundamental to the future course of
the electric utility industry. In determining national power policy, we
must recognize all congressional mandates and adopt practicable meth-
ods of resolving sometimes conflicting objectives, and I would like to
add to that, yet meet the law.
In my judgment, there must be a resolution of these conflicting con-

siderations through an articulation of what shall be our national en-
ergy policies and a provision for a governmental framework within
which plant siting and utility operating questions can be solved fairly,
timely, and upon a rational basis. I have recommended to the Congress
the legislative steps which I favor to achieve these goals. They are set
forth in the principles of the administration's powerplant siting bill
which I supported in my testimony on May 6, 1971, before the House
Subcommittee on Communications and Power.
Thank you.
I will welcome your questions, Mr. Chairman and members of the

committee.
Senator Moss. Thank you very much, Mr. Chairman, for that fine

statement that very extensively covered the area that we wanted to
hear from you about on sources of power and demands for power.
How are the projections on which your statement is based com-

piled by the Power Commission? What is the source of your basic
data?
Mr. NASSIKAS. Our basic data is submitted by various regional and

technical advisory committees, screened by our regional offices that
we have in various parts of the United States, referred to our staff
in Washington for evaluation for checking as to accuracy. Of course,
we also have our own reporting mechanisms and devices through
various reporting forms filed with our Commission. Form 1 is the
basic electric utility financial reporting form. It provides us with
financial and other accounting data. We also receive form 12 engi-
neering reports. In addition, information is submitted in compliance
with order 383-2 where we get our 10-year advanced forecast.
In addition to that, we also receive supplementary data on other

reporting forms like form 67, in which electric utilities report to us
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the types of fuels that are used in various plants in the United States,
what their environmental quality is and what their probable impact,
is. We share this information on a coordinate basis with the Environ-
mental Protection Agency, and we analyze and computerize this data
on a joint basis.
Senator Moss. Does your staff make a critical review of the assump-

tions made by other reporting agencies?
Mr. NASSIKAS. I would hope so. I think we do. I think it is a crit-

ical and constructive review.
Senator Moss. In your appendix on page 2, you say:
In fact, indications are that the increased use of electrical energy for environ-

mental control with powerplants and other installations will more than offset
reductions in growth rate extending from conservation measures, cost increases
and possible curtailments as a result of potential generation shortages.

Can you provide the underlying conditions for the record?
Mr. NASSIKAS. I would like to give you three or four examples

which I believe form the basis of that staff evaluation in appendix A,
and then see if we can supplement this by the staff.
It was mentioned earlier this morning when Mr. Pecora was testi-

fying—I believe Senator Hansen asked the question—that you will
need additional power for recycling of waste. Also, electric urban
transit, which is perhaps more important currently on the east coast
and the Midwestern part of the United States, is another area which
requires a great deal of power. I don't know whether in Los Angeles
they are going to reach the stage someday where there will have to
be some type of electric transit for that area instead of the millions
of automobiles which go in and out of that particular region.
There are, of course, sewage treatment and water purification pro-

grams and similar processes which require significant quantities of
power. These are basically the three or four areas that I would men-
tion that I think underlie the staff's observation here.
Now, Mr. Warren, who is the head of our Office of Environmental

Quality, perhaps could supplement my comments with your indul-
gence, Mr. Chairman.
Senator Moss. Yes, I would like to hear from him.
Mr. WARREN. Mr. Chairman, as Chairman Nassikas indicated, there

are a host of different kinds of activities all related to environmental
requirements and controls which themselves involve the need for addi-
tional electrical energy. Sewage treatment plants are just one example
which relates to improving water quality. These kinds of facilities of
necessity have to be calculated as increasing electrical demand for
the future.
The air quality and water quality related to powerplant generation

itself is a consumer of electricity for which fuel supply and even
plant capacity must be provided along with that needed for the net
supply of electricity for outside customers.
The same is true of industrial plants installing air and water quality

control and air pollution equipment. There are numerous industrial
process conversions going from pollution type processes to those of
less pollution which will be consumers of additional electric capacity.
Then, mass transportation in metropolitan areas is another thing.

One could enumerate a number of other examples. It is rather dif-
ficult to postulate the total quantities of these. We endeavored to see

0-876 0-72—pt. 6-17
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what it amounts to in terms of future demands. It is certainly in the
realm of several percentages of additional electrical capacity that
may be added in the coming decade.
Mr. NASSIKAS. I might add to Mr. Warren's comments that the

Atomic Energy Commission in its gaseous diffusion plants to develop
the uranium 235 requires as much power, I believe, as is required for
a city of several million people.
Now, in that context we might suggest that nuclear power may be

a better long-range environmental option than fossil fuels. Conven-
tional nuclear capacity is needed for power supply as well as environ-
mental improvement at least until the breeder reactors are perfected
and operable.
Senator Moss. On pages 22 and 23 of your statement you indicate

the power demand for the Four Corners area will be more than double
in the next decade. I wonder if, for the record, you will provide a
showing of the demand of energy growth in the area during the 1960
to 1970 decade?
Mr. NASSIKAS. Yes, we certainly will supply that.
Senator Moss. You mention in your statement that the Four Corners

power complex is widely interconnected to other systems as far away
as the Pacific Northwest.
Have you performed analyses of the total power needs of the inter-

connected system? In other words, is any consideration being given to
managing the power needs of the West on a broader regional basis?
Mr. NASSIKAS. Yes, sir. The Federal Power Commission, as well as

the reliability councils and the industry which has the primary respon-
sibility for meeting those needs, is attempting to plan all power needs
on a regional basis, interconnected basis, so that you do not have ad
hoc building of generating facilities which are not consistent with
long range utilization of either our water resources or our land or air
or any of these precious resources which are all we have on this planet.
There have been some gains that have been made over the course of

the past 2 or 3 years by the Western systems in the interchange of
power. In fact, there are interchanges which reach out to British
Columbia on a very modest basis, to be sure, but there are significant
amounts of power from time to time that can be dispatched from Brit-
ish 'Columbia due to differences in diversity of load 'demands in that
region.
I think that more and more of this, Senator Moss, should be done.

I am not at all satisfied and I don't think that any student of this,
including the utility industry, is satisfied with the progress that has
been made in effecting essential long range interties between systems
as well as an improved distribution network for the dispatch of power.
'Senator Moss. Well, the Bureau of Reclamation in 1969 discontinued

construction of its proposed transmission line between the Pacific
Northwest and the Lake Meade area because there was no willing
participants. How does this fact relate to the regional needs for power
in the Southwest?
Mr. NASSIKAS. Ostensibly, when you 'have a discontinuance of .an

intertie, it would seem as though you may be weakening the integrity
of the interconnected system. I would like to have my staff evaluate
the reasons as to why that was discontinued. I don't know at this time
why it was discontinued and whether or not there is an adequate sub-
stitute for it but I will be happy to supply a supplement for the record.
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Senator Moss. I would appreciate that. I would like to have that in
the record.
Mr. NASSIKAS. Yes, sir.
Senator Moss. In your conclusions you paint a rather grim picture

in the event that coal-fired plants in the Southwest are delayed. If the
plants are delayed because of public opposition and economics of en-
vironmental controls or inability to conform with State or local Fed-
eral law, what will be the result?
Mr. NASSIKAS. It depends on the extent of the delay, of course, and

I know that is implicit in your question. Any delay which might be
caused by the task force's overall review of the proposed projects
in that region, in my opinion, are not going to cause a serious impact
upon future power problems.
In other words, I think by completing that study as scheduled that

this is not going to cause any serious problem in meeting the power
needs of the West. We hope that reserves overall will be sufficient to
meet the problem of the West in the course of the next 2 to 3 years.
The Pacific Northwest is something else again. We are almost in a

marginal reserve situation there. I think the study that has been under-
taken that considers all aspects on a comprehensive basis is absolutely
essential. Our staff is participating in the study. Mr. Tomlinson, our
chief engineer, and two other members of the staff are working on it.
We endorse it and feel it is absolutely essential.
If, on the other hand, let's assume at the end of that study for some

reason, whatever the reason may be, it is decided that none of these
facilities should go forward. Let's assume the worst! They shouldn't
go forward because it is not in the national interest for them to go
forward. At that stage I cannot now suggest to your committee any
viable option to meet the power needs as a substitute for those plants
if they do not proceed.
I am hopeful and believe the plants can go forward, that the en-

vironmental safeguards, with added cost, will be adequate to meet the
long-range plans to preserve the environmental integrity of the States
involved as well as to supply the needed power. But I am not going to
prejudge the results of that study. I am going to look at it objectively.
Senator Moss. But there is no alternative or contingency plan exist-

ing now in the event this is held up for a long period of time?
Mr. NASSIKAS. No, because the alternatives, which are not practical,

were examined before the undertaking went forward. This is why I
advocate long-range advance power system planning. To plan a power
system requires 10 or more years of long-range planning in advance
of need.
As an example, take a nuclear facility today, let's say 1,000 mega-

watts. From the time you plan it until you get that on the line with
all tests, assuming you get over the hump of Calvert Cliffs, would, I
think, take 8 years and it might be closer to a decade.
Senator Moss. Well, I appreciate it.
There is a vote in the Senate and I do know Senator Hansen at least

had a question or two.
We will be in recess until 20 minutes after 3.
( Recess.)
Senator Moss. We will resume our hearing.
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I appreciate it very much, gentlemen, and we are faced with a very
serious problem, as the chairman has pointed out. Unless we can find
a way to control the environmental factors here and get on with the
additional generation of power, we are going to have a very serious 

ideficiency n the Southwest region and this is widespread on to the
coast and elsewhere.
Is that a pretty good summary?
Mr. NASSIKAS. Yes, sir; Mr. Chairman. May I say on behalf of my

staff and my colleagues at the Commission that I appreciate the op-
portunity to testify before this committee and that we will be happy
to respond to any questions by members of the committee.

Also, I would like to say in closing that I endorse Senate Resolution
45. I believe this searching inquiry into our energy utilization and
allocation of resources should establish a more definitive basis for
formulating a more comprehensive national energy policy and goals.
I certainly stand willing and ready to assist the committee in any
respect. Our staff has been participating and will continue to do so.

Senator Moss. Thank you very much, gentlemen.
(The following letter, received subsequent to the hearing, responds

to a number of questions addressed to Mr. Nassikas.)

•
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OFFICE OF THE CHAIRMAN

FEDERALPOWERCOMMHSSION
WASHINGTON

20426

. 2 '8:1'

Honorable Henry M. Jackson
Chairman
Committee on Interior and Insular
Affairs

United States Senate
Washington, D. C. 20510

Dear Mr. Chairman:

December 10, 1971

The accompanying supplemental materials are submitted
in response to questions posed by Senator Frank E. Moss at
the hearings of the Committee on Interior and Insular
Affairs, November 10, 1971. I request their inclusion
within the hearing record transcript by the inclusion of
this letter. The various topics covered by these materials
are identified in subsequent portions of this letter, in
each case with an appropriate transcript reference to the
hearing record page where the inquiry was posed. These
materials, prepared or assembled by the Commission's staff,
also include a minor correction to the data set forth in
Appendix A to my prepared statement on November 10, 1971.
That Appendix is entitled, "Federal Power Commission,
Bureau of Power, Preliminary Report on Electric Power in
the Pacific Southwest".

Supplemental materials transmitted by this letter
are as follows. Transcript pp. 114-115 is a request for
data covering projected hydroelectric capacity additions
of 3,847 megawatts in the Southwest Energy Study Area
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1971-1980. This total amount appears in the tabular
presentation at p. 24 of my prepared statement.

The following table (No. 1) lists this projected
hydroelectric capacity by unit addition, by state, size
of plant, by year of installation, plant name, water
sources and geographic location. These data are reported
in the report of the Western Systems Coordinating Council
to the Commission as a part of the Commission's nationwide
program for adequacy and reliability of bulk power supply,
Order No. 383-2, issued April 10, 1970, 43 FPC 515.

Also, in respect to p. 24 of my prepared statement,
I would note that the reference in footnote 4 to "Cholla #2"
should be corrected to read "Cholla #1".

Transcript p. 123 is a reference and inquiry to in-
creased use of electric energy for environmental control
and the relationship to rate of growth, cost factors and
energy supplies. The inquiry was directed to Appendix A
to my prepared statement, p. 2.

It should be observed that the generation, transmission
and distribution of electric power supply not only has an
impact on the environment, but, in many instances, power is
an essential part of programs to preserve,protect and en-
hance the environment. It not only provides comforts and
conveniences in the home, but it is at the heart of number-
less techniques for environmental control. Electricity is
required to operate the add-on equipment necessary to
remove pollutants from the utility and industrial efflu-
ents. Additional quantities are usually required where
industrial processes are changed to eliminate or reduce
undesirable pollution. Electric power is required for
processes which are designed to clean fuels prior to com-
bustion. It is also essential in the handling of liquid

FO
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Table 1

Southwest Energy Study Area

State

1971-1980 Hydroelectric Additions to Generating Capacity
(From WSCC April 1, 1971 response to FPC Order No. 383-2)

MW Year Plant Water Source Plant Location

Utah 8 1978 Syar Diamond Fork 20 miles SE of
Provo, Utah

33 1979 Dyne Diamond Fork 20 miles SE of
Provo, Utah

90 1979 Sixth Sixth Water 20 miles SE of
Water Creek Provo, Utah
Creek

Colorado 32 1975 Crystal Gunnison River 14 miles east of
Montrose, Colorado

69 1975 Morrow Gunnison River 20 miles east of
Point Montrose, Colorado

100 1975 Mount Twin Lake 12 miles south of
Elbert Leadville, Colorado

11 1975 Otero Clear Creek 18 miles south of
Leadville, Colorado

Arizona 97 1971 Mormon Salt River 40 miles east of
Flat Phoenix, Arizona

206 1972 Horse Mesa Salt River 45 miles east of
Phoenix, Arizona

36 1973 Horse Mesa Salt River 45 miles east of
Phoenix, Arizona

22 1973 Roosevelt Salt River 30 miles NW of
Globe Arizona

California 11 1971 Foothill 2nd Los Angeles
Aqueduct

Near San Fernando,
California

50 1971 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

12 1971 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

400 1972 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

200 1973 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

200 1975 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

200 1976 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

200 1977 Castaic California 40 miles NW of
Aqueduct Los Angeles, California

60 1972 Devil California 10 miles SW of Lake
Canyon Aqueduct Arrowhead, California

60 1976 Devil California 10 miles SW of Lake
Canyon Aqueduct Arrowhead, California
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State MW Year Plant Water Source

California 50 1977 Terminal West Branch of
California
Aqueduct

550 1977 Black Star Santiago Creek

550 1978 Black Star Santiago Creek

200 1978 Piru Creek Piru Creek/
California
Aqueduct

400 1979 Piru Creek Piru Creek/
California
Aqueduct

Plant Location

Near German,
California

10 miles NE of
Santa Ana, California
10 miles NE of
Santa Ana, California
50 miles NW of
Los Angeles, California

50 miles NW of
Los Angeles, California

4
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wastes. The thousands of municipal and industrial sewage
treatment plants which will be required by law cannot
function without considerable supplies of electric power.
Electric power is essential to the existing and proposed
processes for handling solid wastes.

The Commission staff estimates that the demand for
electricity to power environmental control equipment to
protect all sectors of the environment to handle major
industrial process conversions, hastened by environmental
pressures, is expected to reach a capacity of over 40,000
megawatts by 1990. An appropriate distribution of this
projected required capacity can be seen in the following
table (No. 2). Nationwide, the staff estimates that
electrical capacity for environmental protection will
be about five percent of the generating capacity to be
added in the next two decades.

Transcript p. 125 is an inquiry relative to increased
growth for electric power in the Southwest Energy Study
Area in the decade of the 1960's. Page 22 of my prepared
statement covers the projected growth 1970-1980.

The following tables (Nos. 3 and 4) cover the 20-year
period 1960-1980. The first table (No. 3) shows yearly
seasonal peaks (summer and winter), on an aggregate basis
by year. The second table (No. 4) shows, for three years
(1960, 1970 and 1980), and by states, summer and winter
peaks and annual energy growth. Annual load factors are
shown for each of these three years.
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Table 3

Southwest Energy Study Area

Estimated ily_gust and December Peak Demands, Annual Energy & Load Factors

State 1960 1970 1980

AUGUST PEAK-MW

Arizona 1,674 3,499 7,383
Colorado 1,010 2,108 4,544
New Mexico 467 977 2,163
Southern California 5;467 13,343 28,403
Southern Nevada 179 666 1,420
Utah 607 1,204 2,319
Wyoming 275 724 1,718

Totals 9,679 22,521 47,950

DECEMBER 1E AK-NW

Arizona 1,258 2,360 5,215
Colorado 1,086 2,046 4,685
New Mexico 459 938 - 1,932
Southern California 5,925 13,251 29,158
Southern Ncvada 223 544 1,260
Utah 621 1,152 2,083
Wyoming 296 587 1 739

Totals 9,868 20,978 46,072

ANNUAL ENERGY-Chill 1/

Arizona 8,417 16,839 36,664
Colorado 5,453 11,893 26,222
New Mexico 2,596 5,576 11,384
Southern California 33,547 77,978 167,874
Southern Nevada 969 3,285 7,499
Utah 3,808 7,166 13,683
Wyoming 1,884 10.2111._

Totals 56,674

...±.2.22P._

127,135 273,848

ANNUAL LOAD FACTOR-7

Total Area 65.8 64.4 65.2

1/ A WTI (gigawatt-hour) equals one billion kilowatt hours.
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Table 4

Southwest Energy Study Area
1/

Seasonal Peak Demands
(megawatts)

Year
2/

August -
3/

December

1960 9,679 9,868

1961 10,534 10,616

1962 11,464 11,450

1963 12,476 12,350

1964 13,578 13,320

1965 14,777 14,367
1966 16,082 15,496
1967 17,502 16,714
1968 19,047 18,027
1969 20,730 19,444

1970 22,521 20,978
1971 24,259 22,694
1972 26,195 24,550

1973 28,251 26,559
1974 30,469 28,732
1975 32,861 31,082
1976 35,440 33,625
1977 38,222 36,376
1978 41,222 39,352
1979 44,458 42,571
1980 47,950 46,072

1/ From information developed by the Western Systems Coordinating
Council and the Federal Power Commission staff.

2/ 1960 and 1970 peaks are actual. 196.,-69 are shown at the average

annual growth rate of 8.83% which obtained. 1971-80 are shown at

an assumed uniform annual growth rate of 7.85%.
3/ 1960 and 1970 peaks are actual. 1961-69 are shown at the average

annual growth rate of 7.86% which obtained. 1971-80 are shown at

at an assumed uniform annual growth rate of 8.18%.
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Transcript p. 127 is an inquiry directed to the im-
pact upon Southwest area power supply of the failure of
the Bureau of Reclamation to complete a direct current
extra-high-voltage intertie from the Pacific Northwest
to the area of Hoover Dam, the Celilo-Mead 750 kv d.c. line.

It is my understanding, based upon information which
our staff recently received from personnel of the Bureau
of Reclamation, that the Bureau and the Bonneville Power
Administration will undertake a cooperative re-study of
this line. This study, scheduled to be completed by
March 1, 1972, will consider a number of factors, in-
cluding costs, availability of resources and load re-
quirements.

The subject high voltage d.c. line from Oregon to
Hoover Dam appears as a transmission system addition on
the projected transmission facilities map in the Federal
Power Commission West Regional Advisory Committee report
for the Commission's National Power Survey. The line
also is shown with a proposed 1978 construction data on
the transmission system map filed April 1, 1971, with
the Federal Power Commission by the Western Systems
Coordinating Council under the Commission's Order No. 383-2.

In 1969, the initial high voltage direct current line
from the Celilo Station in Oregon to the Sylmar Station
near Los Angeles had not been completed. This was the
first such facility to be installed in the United States
and went in service in the spring of 1970; there were many
questions surrounding its design and operation; and there
was no experience to indicate the degree of success which
might be attained in comparison to equivalent alternating
current facilities. Furthermore, high voltage d.c. circuits
presently are suitable only for point-to-point power trans-
fer, and methods for tap operation to supply wayside loads
have not yet been devised.
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At that time, alternating current circuit facilities
were viewed by the utility engineers as the best means of
meeting interconnection needs for at least several years
after 1969. This reflects several factors: the then out-
look for future power supply requirements, the accompanying
need for additional generating capacity in the Southwest,
the limitations in d.c. applications, and the lack of actual
experience with d.c. operation both alone and in parallel
with alternating current circuits.

Currently, projected loads and generating capabilities
for the immediate future indicate that little surplus power
will be available for export from the Northwest. In fact,
the Northwest area may face significant problems in pro-
viding adequate capability to meet its own load requirements.
Accordingly, our Bureau of Power staff does not believe it
practicable to expect that construction of further Northwest
to Southwest transmission facilities will be used to transmit
excess power south in the near term. As additional generating
resources are developed, the feasibility of the Celilo-Mead
d.c. line may become more apparent.

The following table entitled, "Table 5 - Coal Burning
Steam-Electric Generating Plants in Pacific Southwest" is
the revised form of table which appears as Table 8 in
Appendix A (pp. 23-25) to my prepared statement. The
revisions reflect updated information. Since the earlier
staff table was prepared, certain minor corrections have
been indicated. Page 1 of the table corrects the unit
capacity of the Four Corners plant from 785 to 795 megawatts.
Page 2 supplies the ash disposal method of the Navajo plant,
a canyon depository. Page 3 corrects the precipitator
description data at the Four Corners plant and supplies
the data for the Mohave plant.

•
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If additional questions arise in connection with
my prepared statement or oral testimony before the
Committee, I shall be happy to answer them.

Sincerely,

/V./Z.0,4_
John N. Nassikas
Chairman
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Senator Moss. We will now hear from Dr. Stanley M. Greenfield,
Assistant Administrator for Research and Monitoring of the En-
vironment Protection Agency.
The question of environment is the most important factor we are

dealing with here, so we are very glad to hear from Dr. Greenfield
at this time.

STATEMENT OF DR. STANLEY M. GREENFIELD, ASSISTANT AD-
MINISTRATOR FOR RESEARCH AND MONITORING, ENVIRON-
MENTAL PROTECTION AGENCY; ACCOMPANIED BY: DONALD F.
WALTERS, DIRECTOR, SPECIAL PROJECTS STAFF, OFFICE OF AIR
PROGRAMS; S. D. SHEARER, DIRECTOR, DIVISION OF ATMOS-
PHERIC SURVEILLANCE, NATIONAL ENVIRONMENTAL RE-
SEARCH CENTER; GORDON EVERETT, DIRECTOR, OFFICE OF
TECHNICAL ANALYSIS, OFFICE OF ASSISTANT ADMINISTRATOR
FOR ENFORCEMENT AND GENERAL COUNSEL; AND GEORGE
ALLEN, DEPUTY ASSISTANT ADMINISTRATOR OF GENERAL
ENFORCEMENT

Dr. GREENFIELD. Thank you, Mr. Chairman.
Senator Moss. If you would identify your associates and then pro-

ceed, please.
Dr. GREENFIELD. I will, indeed.
Starting on my left, I have Mr. Donald Walters, Director of the

Special Projects Staff, Stationary Source Pollution Control program
in the agency. Next to him is Dr. Shearer, Director of the Division of
Atmospheric Surveillance at our National Environmental Research
Center. On my right is Mr. George Allen, Deputy Assistant Admin-
istrator for General Enforcement, and next to him, Dr. Gordon
Everett.
Senator Moss. Thank you very much. We welcome all of you here to

the committee.
Dr. GREENFIELD. Mr. Chairman, I am pleased to have the oppor-

tunity to appear before you today to discuss the air pollution problems
in the Southwest associated with the operation of fossil-fuel-fired gen-
erating stations. The committee's letter of invitation requested that
our testimony deal with EPA's authorities to regulate emissions of
air pollutants from such facilities and the adequacy of monitoring to
determine the impact of power development on air quality in the Four
Corners region. We will concentrate on these subjects, but we also
feel the committee will be interested in the other steps we are taking
to protect possibly the greatest scenic and most important recreational
area of the Nation.
The Four Corners Interstate Air Quality Control Region which was

designated last year includes parts of Arizona, Colorado, New Mexico,
and Utah. Located in this 22-county area are six of the Nation's 35
national parks and slightly less than a fourth of our national monu-
ments. Also now operating within its borders are seven fossil-fuel-fired
generating plants. Public concern is directed not only toward today's
air pollution problem from these facilities, but also toward the prob-
lems associated with projected power complex development.
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The Air Quality Act of 1967 did not authorize the Federal Govern-
ment to establish or enforce emission standards for stationary sources
of air pollution. The States were charged with this responsibility.
Prior to this year, the efforts of our predecessor agencies to achieve
emission reduction from existing or planned powerplants were con-
fined to encouraging the Department of the Interior to require the best
commercially available control technology for plants built on Federal
lands or using water resources under their control, and to encouraging
State and local air pollution control agencies throughout support
grants and technical assistance programs to adopt and enforce emission
regulations.
With enactment of the 1970 amendments to the Clean Air Act, two

new ways to deal with emissions from fossil-fuel-fired powerplants
become available to us: national ambient air quality standards, in-
cluding provision for implementation plans to achieve them, and
standards of performance for new stationary sources.
Primary and secondary national ambient air quality standards have

been promulgated for sulfur oxides, particulate matters, and nitrogen
oxides—the three major pollutants from the coal- and oil-fired generat-
ing plants.
The States are now in the process of preparing implementation plans

designed to achieve these standards. An essential ingredient of any
implementation plan is emission control regulations for specific sources,
coupled with adequate enforcement procedures. The States are re-
quired to submit these implementation plans to EPA for review by the
end of January. In the event the States do not submit these plans,
EPA is directed to prepare them. We are optimistic, however, that the
four States sharing the Four Corners region will submit their plans
on or before the deadline.
Because many States lacked the resources to prepare implementa-

tion plans in the 9-month period mandated by the act, we have pro-
vided them with manpower, and made available on a noncost basis
a number of technical services, such as computer time and the gather-
ing of emmis,sion inventory data. All four States have received such
assistance.
Once the plans have been submitted, we will be in a position to make

a judgment on the adequacy of the control strategy adopted to achieve
the national primary and secondary standards.

National performance standards, which new fossil-fueled generat-
ing plants planned for construction in the Four Corners region will be
required to meet, were proposed on August 17. They would apply to
emissions of sulfur oxides, particulate matter, and nitrogen oxides
for all new plants, and modifications made to existing facilities after
the date on which the standards become effective.
With respect to control technology, more operating experience exists

with the control of particulates than with sulfur and nitrogen oxides.
Particulates are susceptible to control with conventional high efficiency
dust collectors, such as electrostatic precipitators, baghouses, and
scrubbers. Precipitators have been used almost exclusively to date at
large installations. Baghouses offer the promise of more consistent par-
ticulate control; however, their application has been limited to a few
pilot plant installations. The first baghouses for coal-fired boilers are
to be installed on units 4 and 5 in 1972 at the Four Corners, N. Mex.,
power complex.
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Several high efficiency scrubbers are scheduled for installation at
coal-fired power stations. Manufacturers of this equipment are guar-
anteeing 99 percent or greater particulate removal, but none has yet
been put into operation and tested. However, they are scheduled for
installation on units 1,2, and 3 at the Four complex.
In addition to the application of baghouses and scrubbers, electro-

static precipitators are being upgraded and refined to provide higher
efficiency and more consistent control. Several units with rated col-
lection efficiency greater than 99 percent have been installed in recent6 years. Our new source performance standards for large steam gen-
erators are based on demonstrated collection with electrostatic pre-
cipitators.
Stack gas desulfurization schemes and the use of low sulfur fuels

are two means of controlling sulfur oxides. To date, the limestone
scrubbing process has been demonstrated at various levels of relia-
bility and efficiency in several large scale units with a demonstrated
removal of 75 percent. Other sulfur oxides stack gas removal systems
are being put into operation which may have advantages over the
limestone system in that they produce a smaller quantity of solid and
liquid waste and usable sulfur byproducts. These processes include
magnesium oxide scrubbing, sodium sulphite scrubbing, and the cata-
lytic oxidation process.

Reductions in emissions of oxides of nitrogen can be accomplished
through modifications in combustion techniques. This is accomplished
by various schemes which limit oxygen concentrations and reduce
maximum temperatures in the fire box.
Neither the ambient air quality standards nor the performance

standards can be enforced without adequate provision for monitoring.
Our guidelines to the States on attainment of national ambient air
quality standards require the establishment of monitoring networks.
Each State in an interstate region would share in the cost and operation
of the network in proportion to its population in the region. One of the
requirements of the new source standards is the installation of con-
tinuous in-stack monitors. Information derived from these monitors
would be made available to Federal and State officials.
The State of New Mexico currently operates several air monitoring

stations in the area of the Four Corners complex. At the present time,
EPA does not have any air monitoring network stations located in
this general vicinity. The closest National Air Sampling Network
Station is located in Rio Arriba County near Dulce, N. Mex.
Such a system must also be integrated with and complementary to

the networks established as part of the implementation plans de-
veloped by each of the four States.
EPA will be investigating the nature and means of establishment

of the most practical air monitoring network to yield continuing air
quality data as one of its tasks in the Southwest Energy Study.
The objective of the study, announced by Secretary Morton on

May 27, is to determine the economic, social, and environmental effects
and the costs of developing the Colorado River Basin coal resources
to meet a part of the energy needs of the Western States. The study is
being conducted by an interagency task force headed by the Depart-
ment of Interior. The time period covered will be from the present
to 1990, when the maximum generating capacity now proposed would
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be operational. The total projected capacity of these plants would be
in approximately 7,000, 12,000, 20,000, and 30,000 megawatt stages.
The report of the task force, scheduled for distribution on or

around April 1, 1972, will represent the findings of the Interior study
team based on inputs from 12 work groups. EPA is responsible for
the work groups investigating the current and future air and water
pollution problems associated with energy production in the area.
The air pollution work group is investigating such topics as char-
acteristics of emissions, control alternatives, dispersion, and public
health and welfare effects.
A detailed statement of the activities of both the air and water

work group is contained in our outline which I would like to submit
for the record.
(The document referred to follows:)

PRELIMINARY OUTLINE—SOUTHWEST ENERGY STUDY—WATER AND AIR POLLUTION
WORK GROUP

STUDY PLAN

I. Objectives

A. Identification of present and potential air and water pollution problems, by
geographic area, resulting from southwestern power development.
B. Examination of control strategies to evaluate the effectiveness of abatement

alternatives.
C. Evaluation of the adequacy of present air and water quality standards for

preserving the environment of the impact area.

II. Air quality study plan

A. Identify existing Federal, State, and local control regulations.
1. Status of New Mexico emission regulations
2. Status of Arizona emission regulations
3. Status of California emission regulations
4. Status of Utah emission regulations
5. Status of Colorado emission regulations
6. Status of Nevada emission regulations

B. Describe current physical conditions of the impact area.
1. Determine existing air quality. Data input from EPA, NOAA, and the

States will be analyzed.
2. Determine meteorological conditions. Meteorological data collection and

analysis, and diffusion modeling, will be undertaken by NOAA. This will pro-
vide the base for determination of pollution concentrations in the impact
area.

C. Describe alternative scenarios from the Interior input: 6,000, 12,000, 20,000
and 30,000 megawatt production level

1. Determine expected emissions (particulates, SO2, NO2) (Four Corners—
present and future quantity of pollutants—all others projected.)
2. Determine trace metals and radioactive wastes. Evaluate. EPA will

undertake limited sampling, and support from the USGS solid waste labora-
tories will be required.

3. Predict ambient air quality for scenarios. NOAA's input is prerequisite
(diffusion modeling).

D. Assess local and regional impact for each production level.
1. On human health—Coordination with U.S. Public Health Service indi-

cated. Part C above is a necessary input.
2. On animal life—wildlife and domestic—BSF&W input necessary.
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3. On soil and vegetation—Coordination with Department of Agriculture.
4. On precipitation quality—NOAA input prerequisite.
5. Other.

E. Synergistic effects.
F. Identify and test alternative control strategies.

1. Describe alternative control strategies for each level of production.
2. Test control strategies via diffusion modeling. This testing is necessary

for assessment of control strategies. Within the given time and resources
parameters, however, EPA will not be able to undertake more than minimal
testing.

3. Evaluate probable results of alternative control strategies.
a. Assuming existing technology
b. Projecting future technology

4. Determine emission limits and compare with existing air quality
standards.

III. Water quality study plan

A. Evaluation of present and planned disposal methods of waste water result-
ing from power production.

1. Identification and definition of waste water problems associated with
each level of power production.

a. Processes and/or sources which generate waste water
b. Composition of waste water
c. Assessment of present or planned technology for waste water

disposal
(1) Summary of disposal methods planned for each plant site

with adequacy evaluated for optimal need.
(a) Description
(b) Efficiency

(2) Environmental problems associated with cooling towers.
(a) Wet towers
(b) Dry towers

(3) Environmental problems associated with other types of
cooling.
(a) Ponds or private lakes
(b) Canals

d. Potential impact waste water return on surface groundwater.
(1) Impact on quantity of water for other uses.
(2) Analysis of return flows and precipitation quality.

e. Existing water quality standards
(1) Status of Federal-State standards
(2) State standards for intrastate waters that may be affected
(3) Adequacy of standards vis-a-vis biota and other uses
(4) Alternative waste disposal methods necessary to achieve wa-

ter quality objectives
B. Evaluate water pollution problems related to coal mining

1. Description of mining plan for each level of power production
a. Amount and use of water
b. Source of water

2. Impact of water removal on sources
a. Present quality and use of water sources
b. Projected changes in water quantity related to optimal mining

needs
(1) Short-term
(2) Long-term

c. Projected changes in water quality related to optimal

Mr. GREENFIELD. Specific tasks derived from the preliminary outline
are divided into phase I and II. Phase I consists of those elements of
the outlined material which can be completed on the basis of available
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information as of December 20. Phase II, which we expect to com-
plete about March 1, 1972, consists of the remaining elements and
interpretations of material not now on hand and requiring field and
laboratory work or modeling and analysis.
In keeping with your request, I have limited my presentation today

to the air pollution aspects of current and future fossil fueled elec-
trical power generation in the Southwest. If you wish we would be
pleased to outline the water quality aspects of this problem at some
future date.
I would be happy to answer any questions that you may have.
Senator Moss. Well, thank you very much. We may indeed wish to

have you direct your attention to the water quality problem as well as
the air standards.
We were having a discussion earlier about standards that have been

issued for sulfur oxides and nitrogen oxides in addition to particulate
matter. Are there Federal standards on all three of those now?
Dr. GREENFIELD. There are Federal standards concerning ambient

air quality for all three now. The new source standards were proposed
and published on August 17, and they are awaiting final promulgation.
Senator Moss. I see. That is, the new source performance standard

have not been finally promulgated by EPA yet?
Dr. GREENFIELD. That is correct.
Senator Moss. I see. Now, you pointed out that the scrubbers and

the baghouses were to be added to the Four Corners plant. What is
the time of installation? What deadline do we have for the scrubbers
and the baghouses?
Dr. GREENFIELD. The baghouses on units 4 and 5 are to be installed

in 1973. I made a mistake in saying 1972. It is 1973. The schedule for
units 1, 2, and 3 calls for December 10 for the first scrubber, December
28 for the second, and January 1 for the third.

Senator Moss. And that is January 1 of 1972?
Dr. GREENFIELD. Yes.
Senator Moss. So by the first of the year those scrubbers should

be in?
Dr. GREENFIELD. That is correct.
Senator Moss. I see. The testimony at our field hearings seemed to

imply that the rapid evolution of air quality standards introduced
unacceptable uncertainties in the planning of powerplants considering
the lead times involved. What is your reaction to that general point
of view?
Dr. GREENFIELD. The air quality standards which EPA has pro-

mulgated place the onus on the States to come up with implementa-
tion plans. They are the ones that have to decide what the emission
standards should be to meet the air quality standards. The stationary
source standards, on the other hand, when they are promulgated will
apply primarily to new plants or major modifications in old plants.
From the standpoint of emission standards for new stationary

sources, there should be no difficulty, as devices to meet them are
folded into the design of the plant. Plants currently in existence may
be affected by ambient air quality standards, because in order to meet
them, a State implementation plan may have to require modifications
in a facility or in its operation.
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Now, you are asking whether or not the standards that we promul-
gate are "final" or "ultimate" standards. As you know, the Clean Air
Act of 1970, requires EPA to set primary ambient standards based on
health effect, protecting the public health. The standards that we
promulgated were based on the information we had at the time they
were promulgated.
We essentially set standards based on what we could stand behind

in terms of effects on public health. This does not mean that our
research on the effects of air pollutants for public health have
stopped. We are, indeed, accelerating this work. If we find that the
protecting of the public health requires more stringent standards,
we are charged by the law to promulgate those in the future.
Senator Moss. Well, we cannot necessarily expect to get to stability

then, or there might be still revisions down the road on standards as
your research is completed. Is that correct?
Dr. GREENFIELD. There certainly might.
Senator Moss. There was also some discussion about the standards

of Clark County, Nev., being more stringent than the national stand-
ards. By the way, do you know what the standards are that are re-
quired in Clark County?
Dr. GREENFIELD. Yes, I do. The Clark County standards on par-

ticulate emissions requires 0.075 pounds per million B.t.u. for large
units such as the Mohave plant and the standards for sulfur emissions
require 85-percent control for large units. In addition, 0.5-percent
sulfur content for fuel is called for.
If you look at the sulfur regulation, they are calling for 0.5-percent

sulfur content in the fuel. This would meet our new source standard
regulation. Our new source standard regulations, if they hold up
through the proposal, are 0.8 pounds of sulfur for 10 6 B.t.u.
The Clark County regulations are calling for 0.5 percent sulfur

and 10,000 B.t.u. per pound of coal. The Federal regulations more
than adequately meet that standard.
As far as the particulates are concerned, our proposed regulations

call for a tenth of a pound per million B.t.u. on particulates, which is
somewhat greater than the 0.075 pound per million B.t.u. that Clark
County, Nev., calls for.
Senator Moss. You say it is greater. You mean more stringent?
Dr. GREENFIELD. It is less stringent.
Senator Moss. How does this convert into removal of particulates?

We were using this measure earlier.
Dr. GREENFIELD. All right. To convert this you have to know, for

example, the percentage of fly ash, and the B.t.u. content per pound
of coal. The numbers we have for the coal used at the Mohave are
9 percent ash and about 10,000 B.t.u.'s per pound. Converting this into
percentage removal, it calls for at least 99.2 percent removal.
Senator Moss. About 99.2 percent on the coal being used at

Mohave?
Dr. GREENFIELD. Yes.
Senator Moss. Now, in this situation where both Clark County and

the State of Nevada are involved, which jurisdiction has the ultimate
responsibility to enforce the standards?
Dr. GREENFIELD. I think I prefer to call on Mr. Allen, who is inti-

mately involved in that subject.
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Mr. ALLEN. Yes, sir. The implementation planning process is a
joint responsibility of the Federal Government and the States. The
Federal Government has the obligation, legally, to approve or dis-
approve the State's implementation plan from the point of view
primarily of whether it realistically and acceptably provides for the
attainment of national ambient air quality standards within the time
frame specified by the statute.
If the basic plan is disapproved, or if portions are disapproved, the

Federal Government is required to promulgate in lieu of the dis-
approved provisions.
Once that is done, the States are required to be the primary

enforcers of the plan as approved. The Federal Government has a
continuing responsibility under the law to enforce a plan if a State
fails to enforce it.
This will be a continuing process of State and Federal joint

responsibility, the State responsibility being the primary responsi-
bility, the Federal responsibility being a secondary responsibility.
The Federal Government is directly responsible for enforcing the

new source performance standards that we also talked about. The
law specifically provides for a delegation of the enforcement responsi-
bility to a State which meets guidelines that the Federal Government
may establish to provide at least broad configurations for the enforce-
ment scheme that the State proposes to use. We have announced that
we will favor delegation where States indicate that they want to
enforce the new source standards.
So, again, in the area of the new source standards, States will prob-

ably in most instances end up as the primary enforcement jurisdiction.
Senator Moss. Then if the State did not enforce, the Federal Govern-

ment would go into Federal court to enforce the standards?
Mr. ALLEN. The procedure laid down, Mr. Chairman, is that the

Federal Government gives the State a 30-day notice that an emitter is
not complying with emission standards. If the State doesn't enforce it
within that period the Administrator of the Environmental Protection
Agency issues an order requiring the emitter to bring his facility into
compliance. That order the law provides shall give reasonable consid-
eration to the emitters good faith and other factors that should be con-
sidered in deciding how quickly it should be brought into compliance.
Now, if the administrative order is disobeyed, then there is provision

for injunctive relief and for a civil penalty against the violator.
Senator Moss. And that would be carried by the Federal Govern-

ment, if necessary?
Mr. ALLEN. It would be the Federal Government if necessary, and in

all events exclusively if a State did not wish to receive a delegation of
enforcement of authority under the new source performance stand-
ards.

Senator Moss. Thank you.
In the outline in your appendix, Mr. Greenfield, you indicate the

plan to determine prospective air pollutant emissions at various levels
of production, up to 30,000 megawatts.
Will the southwest energy study also report on predicted ambient

levels of air pollutants at production levels up to 30,000 megawatts?
Dr. SHEARER. Mr. Chairman, in the context of that question, as one

of the tasks in the air pollution study group of the Southwest energy
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study, EPA in connection with NOAA is looking into the meteorologi-
cal dispersion and diffusion aspect of emissions from the powerplants
at the various levels of production. Calculations and estimations will
be made of maximum source receptor concentrations which may likely
result from the emissions under various meteorological conditions.
Senator Moss. Well, would your study of ambient air pollutant con-

centrations take into account the combined and cumulative effects of
the operation of all 'five or six plans?
Dr. SHEARER. Yes, a part of the task will be to estimate the corn-

• bined interaction of the emissions from the various plants.
Senator Moss. Will you be in a position by April, when the report

is to be made, to state with certainty whether or not under production
A levels predicted in 1985 that the Federal ambient air quality standards

will be met?
Dr. GREEFIELD. It will be very difficult for me to do that, Mr. Chair-

man, for the simple reason that the models that are available today
are not the best, and we do not have the time between now and
March 1st to create and construct a new model. At best, these models
give an answer within a factor of two, but even that must be qualified.
So, in answer to your question, I will say we will have some answers

but they will be filled with a degree of uncertainty. We are not going
to be able to state definitely what the ambient air qualities will be in a
particular form.
Senator Moss. We heard in the Albuquerque hearings that 700,000

tons of lead in the fly ash will be buried when the fly ash is buried.
Have you evaluated the danger of lead poisoning from the leaching of
this material into the waters of the Colorado?
Dr. GREENFIELD. No, we have not.
Senator Moss. Will that be part of the study?
Dr. GREENFIELD. The answer is "No," Mr. Chairman, not as cur-

rently planned.
Senator Moss. It is not scheduled to be part of the study?
Dr. GREENFIELD. That is right.
Senator Moss. Are the stated efficiencies of particulate removal de-

vices applicable to particles of all sizes or are certain sized particles
not amenable to collection by current devices?
Dr. GREENFIELD. Certain sized particles are not amenable to col-

lection by most of the devices now available. They are the particles
below two microns.
Senator Moss. But they make a notable flume, is that correct?
Dr. GREENFIELD. Yes. You can see them in smoke.
Senator Moss. What is the state of research and technology of re-

ducing them and being able to get down to the smaller particles?
Dr. GREENFIELD. There are, in laboratories, very fine filter tech-

niques for removing very small particles. There have not been demon-
strated, to my knowledge—I ask my staff to correct me if I am
wrong—they have not been demonstrated as efficient ways of remov-
ing particles at the plant sizes we are talking about.

Senator Moss. Are these particles more dangerous to human health
than larger ones?
Dr. GREENFIELD. They are from the standpoint that the nostril keeps

particles above 1 micron from getting down into the lungs. Particles
between 1 micron and .01 micron are retained by the lung.
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Senator Moss. Is there any technology of combustion that would
tend to reduce the number of smaller particles that come into the
stack?
Dr. GREENFIELD. Unfortunately, once again, to my knowledge, and

I may be wrong, in most of the combustion areas we are talking
about, the particles that finally are emitted are the ones that are very
small. So, if you are talking about condensation products as opposed
to larger particles, you are going to wind up with a greater number
of smaller particles.
Now, let me check to make sure I stated this correctly. Does any-

one else have any information on this?
Mr. WALTERS. I might make the point that the collection devices do

pick up some of the smaller particles but their efficiency falls off rather
rapidly as you get to 2 microns.
Senator Moss. It is not totally effective, and the efficiency declines

very rapidly, is that correct?
Dr. GREENFIELD. That is correct.
Senator Moss. The point was raised in some of our field hearings

that the industry was not expending the amount of money for air
pollution control research that could be expected. What is your evalu-
ation of the efforts being made by industry in research?
Dr. GREENFIELD. I can talk primarily to the effort we have in EPA

in conjunction with industry. We have a program in air pollution
control technology which is approximately $21 million plus addi-
tional money that is carried over from last year. Industry contributes
about an additional $10 million, so, the total program is on the order
of $35 million, with industry contributing about one-third of it. There
are joint projects and jointly funded grants to get at, for example,
SO2 technology.

Senator Moss. Well, do you consider that sufficient for industry or
should industry be contributing a larger amount?
Dr. GREENFIELD. We would love to see industry contribute a larger

amount. I might add here that most of the technology, most of the
capability to contribute, probably is contained within the very indus-
tries that are the greater polluters. So, the need is to provide some
sort of incentive, either through regulatory methods or joint grants
and demonstration contracts to enhance their contribution.

Senator Moss. What are the primary areas that need strengthening
in this research on the whole question of air pollution?
Dr. GREENFIELD. I think the NOX area is certainly one that needs

additional research. The ability to find a more adequate means of
removing all sulfur, the ability to get at the small particles of matter,
the ability to get mercury out of the vapor coming out of the stack,
the ability to get at essentially a lot of the trace elements we see coming
out of the stack.
Senator Moss. Are you doing research on coal in that area for these

trace elements—mercury, uranium, and others?
Dr. GREENFIELD. Not at the present time. We are doing research in

areas such as low-B.t.u. fluidized coal gasification in conjunction with
the Department of the Interior, where our interest is particularly in
how you clean up the gas during the gasification process.
One of the things that is interesting us now is getting at the

higher temperature cleanup as you go toward a more efficient use of
the coal gasification technique.
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Senator Moss. There were several witnesses who expressed their
concern about the emissions of the powerplants in this region on
vegetation in the Four Corners region. Does EPA have data on the
actual impact of existing powerplants on plants in the region?
Dr. GREENFIELD. Not at this time.
Gordon, would you like to answer that?
Dr. EVERETT'. We are working with the biota work group on the

Interior study in an analysis of the available data. Working group
reports from the initial parts of the Interior study, what we have
called phase I, are due in December. They will be largely an analysis
of data on hand. In our phase II work, as Dr. Greenfield described,
we do have additional laboratory and field studies to supplement the
things we do not have in the file at the present time.
In addition, the Interior Department, with the various collaborat-

ing agencies, has developed deficiencies in research, basic data that we
do not have, which must be made up in a thorough environmental
analysis of the problem. As a consequence, through its contact with the
National Science Foundation, the RANN program, there is a plan to
develop fairly extensive studies over a period of time to further sup-
plement the data that we will not have by the end of our phase II
study, and the end of the whole Interior study.
Senator Moss. Is there an overall Federal responsibility to monitor

the air in all of this region, the Four Corners region, and to monitor
emissions?
Dr. GREENFIELD. As part of the Southwest energy study, we are

trying to come up with plans providing this type of monitoring
capability in conjunction with the States. We have a limited number
of stations in that area. We feel they should be supplemented.
The general rule of thumb that EPA has followed in the whole

monitoring area is to work in close conjunction with the States in
helping them produce statewide monitoring networks. We are pro-
viding funds, personnel, and some analytical capabilities, and we want
to continue this and enhance this even more in the Four Corners area.
Senator Moss. Do I understand, then, that in the overall plan that

the State might have certain areas of monitoring and others might
be filled in directly by EPA?
Dr. GREENFIELD. Possibly some stations would be run directly by

EPA, but in addition we will be working with the State in the various
plants and the monitoring stations we have also. Particularly in the
analytical capability and considering a certain standard.
Senator Moss. You would pool your data, in any event, to get a

picture of air and water quality in the overall region, is that correct?
Dr. GREENFIELD. Yes.
Senator Moss. Is the time factor between your beginning of this

monitoring and the time when the report must be completed, or is
expected to be completed, adequate to get the data you need?
Dr. GREENFIELD. Well, among people who collect data, Mr. Chair-

man, no time is ever adequate to get all the data that you need. We felt,
however, that it was necessary to extend field study beyond the
December 20 date to acquire some measure of information on what
was happening in the field, over that which we had in the file. We felt
that in a lot of the areas concerning air and water pollution, it was
not adequate just to go to the files. We had to get additional informa-



2218

tion through sampling of what was going on, particularly in the
meteorology area as well as the baseline data. This does not give us
full baseline data by any measure, and we visualize long-term moni-
toring in that area as being absolutely essential to understand what is
going on.
Senator Moss. In addition to air and water pollution problems, do

you concern yourself with the landscape such as the strip mining that
is done to get the coal?
Dr. GREENFIELD. Currently the land reclamation is not part of our

responsibility. I might add for the record, Mr. Chairman, that Dr.
Everett just pointed out to me that the trace element problems you in-
quired about before are part of the work being done by the USGS.
Senator Moss. The Senator from Arizona, do you have any

questions?
Senator FANNIN. Thank you, Mr. Chairman. Dr. Greenfield, I am

sorry I wasn't here to hear your full testimony, but I have been going
through your statement. I understand through the association of NSF
with your agency that you furnish the guidelines and then expect the
States to carry through the programs. Isn't that your goal, to have
the States go ahead and adopt standards and work toward the end you
have set down for them?
Dr. GREENFIELD. On the ambient air quality standard, which I as-

sume you are referring to-
Senator FANNIN. Yes.
Dr. GREENFIELD. We have the responsibility of promulgating am-

bient air quality standards. The States then have the responsibility of
coming up with an implementation plan.
Senator FANNIN. In other words, the ambient air quality standards

must meet your standards, but they can go beyond it?
Mr. ALLEN. The answer is emphatically yes. The law specifically

states the State is not preempted in any sense by the Clean Air Act
from enforcing a more stringent standard.
Senator FANNIN. You feel if they meet your standards, we will be

well on our way toward solving the serious problems we have in that
particular area, is that right?
Dr. GREENFIELD. The data we have presently pertaining primarily

to the health of human beings lead us to believe that the standard we
have promulgated will protect public health. By no means, however,
are we saying that, that is the final word on protecting people's health.
The research data that were available to us at the time provided the
foundation for the current ambient air quality standards.
Senator FANNIN. If technology were perfected whereby you could

do more, and if standards are met, it is the best that could be done with
present technology, is that right? From a practical standpoint, taking
into consideration both economics and environmental considerations,
these standards have been reached, is that right?
Dr. GREENFIELD. From the standpoint of ambient air quality, that

is correct. If you talk about a new source, the standard is based on
proven technology and takes into account economic considerations as
well.
Senator FANNIN. You take the consideration that we have a dual

obligation; that is, to meet the needs in the power field as well as to
do everything that you feel is practical from the standpoint of the
environment.
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Now we have a particular problem with the shortage of natural gas.
That has been brought up several times today. So, as we look forward,
this is going to be even a more serious problem, as I watch in my own
State the curtailment of use of natural gas—for instance, on water
pumping and many other areas of industrial activity—and conversion
back to electricity.
Not too many years ago we converted just the other way, going from

electricity to natural gas because it was lower cost. Now with the
shortage of natural gas, we have the serious problem of converting
back to electricity. Looking into the problem that we have in my par-
ticular State, I see a very serious problem as they convert back to
electricity.
I imagine this is something that you will be concerned with because

this certainly aggravates the problem of getting these plants on the
line and into productive power.
On page 3, you say with respect to technology, more technology

exists. I commend you for going forward as rapidly as you have, but
I think you do have the goal of reaching this balance. I think from
your testimony that it just can't be done overnight. We must be patient,
isn't that true?
Dr. GREENFIELD. We certainly don't expect this to happen overnight.

For that reason, there is always a timetable that you hope to develop
with the States, with the various industries, so that they go forward
toward this at a reasonable pace.
Senator FANNIN. I noticed several times today when we talked

about the problems reaching a certain level, it has been mentioned
that it goes beyond the 99 percent. I noticed you said the power stations
that manufacture this equipment are guaranteeing 99 percent or
greater particulate removal, but none have been in operation or tested.
I noticed in some of the plants they are talking about, such as the

Navajo plant they are talking about, reaching 991/2 percent. But, then
if they go beyond that, sometimes it is almost impossible from the
standpoint of cost.
Now, this is fly ash removal. You reach that 991/2 percent, and if

you try to go beyond that, isn't it almost impractical with present
technology?
Dr. GREENFIELD. The new source standards that we hope to have

out shortly take into account proven technology. In other words, in
terms of new source emission standards, the only standards that we
point to are ones that can be reached by proven technology. As the
technology advances, then the standards will be changed.
Senator FANNIN. I understand that. But with the present tech-

nology, and I know naturally it depends upon the fuel and the coal
that is available in the Four Corners area, ash content of about less
than 8 percent and a sulfur content of about fifty-one one-hundredths,
about a half percent, that they will expect with the fly ash to be able
to remove about 991/2 percent. Do you feel that is adequate?
Dr. GREENFIELD. That meets our standards; that is correct. I have

to hasten to add that we are talking just about emission standards,
not ambient air quality standards. The actual emission standards that
a State might promulgate based on our ambient air quality standards,
are part of their implementation plan.
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Senator FANNIN. I can see why you would require monitoring net-
works, and this would be not only throughout the State, but I imagine
be regional monitoring too. The air certainly isn't belonging to any
one State; the particulates do travel to other States.
How do you liandle the situation such as we have where we are

bordering on Mexico, for instance? How do we handle a problem of
that nature? Are we working with the Mexican Government or with
Canada? I am talking really about the State of Arizona; across the
line we have operations in Mexico. Are we working with the Mex-
ican Government in that regard?
Dr. GREENFIELD. The consensus at the table, Mr. Fannin, is that we

have had some discussions but certainly no agreements.
Senator FANNIN. You are just not that far along?
Dr. GREENFIELD. That is correct.
Senator FANNIN. Well, thank you very much.
Senator Moss. Well, thank you very much, Dr. Greenfield and gen-

tlemen. You have helped us greatly, and we appreciate your testi-
mony; and as I indicated earlier, if we have further questions, we will
send them down.
We now stand adjourned, subject to the call of the Chair.
(Whereupon, at 4:15 p.m., the hearing was adjourned, subject to the

call of the Chair.)
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