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CUIDELINES TO THE PREPARATION OF ENVIRONMENTAL 
REPORTS FOR GEOTHERMAL DEVELOPMENT PROJECTS 

, ,  
' 1 1  

PART A .  INTRODUCTION 

1. PURPOSE OF THE 'GUIDFLINES 

The National Envi 
Stat. 852), imple y Executive Order 11514: ,and the Council on Environ- 
mental Quality Gu of August 1, 1973, (38 FR 20550), quires that all 
agencies of the Federal Government prepare detailed environmental statements 

a1,Policy Act (NEPA) of 1969 (Public Law 91-190, 83 

1s for legislati 
the *quality o f  t uman environment. The principal objective of 

the National Enviro icy Act is to build into the agency decision- 
making process an a 
aspects of proposed 

The U. S .  Energy Research and Development Admin tration (ERDA) through its 
Division of Geothermal Energy (DGE) 
tain actions that pertain to the d pment of geothermal resources. Such 
resources include (1) all products processes, embracing indige- 
nous steam, geopressured fluids, h brines; (2) steam and other 
gases, hot water and hot brines resulting from water, and natural gas or other 
fluids introduced into geothermal formations; (3 )  any by-products derived from 
geothermal resources, such as minerals or gases By-products must either have 
a value less than- 75% of the value 02 'the geoth a1 resources from which they 
are derived or must not be of suffi nt value alone to warrant extraction and 
production. In ord to encourage the *development" of ge ermal resources, 
ERDA conducts a pro 
nical, economic, an 

nd other major federal actions significantly 

sideration of environmental 

the federal agency responsible for cer- 

tablish the tech- 

As a means of obtai 
of NEPA and its own regulations (10 CFR 
participants in the agency's programmati 
report. The report describes the propos 
siders the potential impacts of those ac 
environment. 
to participants in the preparatiod of env 

This guidelines document' has 3een developed to provide assistance 
nmental r'eports about geothermal 

, The recommended or ntent of the environmental report are, 
prescribed in this guide. 
spectrum of geothermal activities is covered. Consequently, there aye some 
activities for which parts of the guide are not applicable or for 
information than what is specified may be given. 

The guide is intended t o  be comprehensive; a broad 

This guide instr 
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user on how to scope the environmental report according to the scale of the 
proposed activity. 
judgment about what constitutes an adequate level of reporting detail. 

When uncertainty exists the user should exercise prudent 

2. DEFINITIONS 

As an aid to applying the guidelines set forth in this document, the defini- 
tions of some important terms are provided. 
solely in the context of this guide. 

These definitions are applicable 

A geothermal "Environmental Impact Assessment" (EIA) is a written report pre- 
pared by the Division of Geothermal Energy. 
tal impacts of proposed geothermal activities to assure that environmental 
values are considered at the earliest possible time in the agency's decision- 
making process. 
not an environmental impact statement should be prepared. 

A geothermal "Environmental Impact Statement" (EIS) is a written statement 
prepared by ERDA. The EIS analyzes the anticipated environmental impacts of 
proposed geothermal activities and reasonable alternatives to those activities. 
The draft statement is written to satisfy NEPA requirements and, as such, is 
issued at the earliest possible time in the agency's decision-making process. 
The final statement reflects responsible public views and concerns regarding 
the proposed geothermal activities. 

The EIA evaluates the environmen- 

The EIA is also used as a basis for determining whether or 

The "environmental report" is a written report submitted to the Division of 
Geothermal Energy by certain participants in ERDA's geothermal energy program. 
At a minimum the report contains the essential background material to assist 
ERDA in preparing an EIA or an EIS. 
content for that background material. 

This guide gives the specifications of 

The "user" of this guide is any participant in ERDA's geothermal energy pro- 
gram who has intentions of undertaking geothermal and related activities that 
could affect the environment. Those participants expected to use this guide 
include (1) major ERDA contractors on geothermal energy research, development, 
and demonstration projects, (2) recipients of ERDA funds in partial support of 
geothermal energy projects, and (3) applicants for federal loan guarantees to 
conduct geothermal energy research, development, demonstration, or production 
on private or state-owned land (10 CFR Part 790). 
leaseholders, landowners, developers, utilities, industrial and commercial 
firms, research and development firms, and academic institutions. 

Some examples of users are: 

A "proposed geothermal activity" is any project related to the production of 
geothermal energy for which funding or other support is sought from the Divi- 
sion of Geothermal Energy. 
the potential for directly impacting the environment, they will require at 
least the preparation of an EIA. 
program which does not directly impact the environment generally will not 
require preparation of an EIA. 

The "site" of a proposed geothermal activity is a parcel of land including 
surface water on which all or a major portion of the activity will be conducted. 
The site should have defined boundaries, and the user should have the right of 

If by their nature and locale such activities have 

Any other activity of the geothermal energy 
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access. Right of access is obtained through ownership of the site, by lease- 
holding, or with the written permission of the owner or lawful manager of the 
site. 
geothermal-related activities. 

The site or some portion thereof may have previously been used for 

3 .  GENERAL INSTRUCTIONS 

3.1 SCOPE , 
Geothermal activities or projects can be classified into three major cate- 
gories: (1) Systems Development, (2) Resource Development, and (3) Resource 
Utilization. Activities concerned with Systems Development include projects 
to design, build, test, and operate new equipment or equipment systems that 
apply to some aspect of geothermal energy production. 
temperature logging tool would be an example of this category. 
Development category covers those activities normally associated with the 
extraction of geothermal energy from the ground. 
are examples of this category. 
geothermal energy belong in the Resource Utilization category. 
of electric power from geothermal energy is an obvious example of an activity 
in this category. 

Not all geothermal activities will necessitate the preparation of an environ- 
mental report. 
which ERDA normally would request an environmental report. 
Resource Development category consists of three subcategories: 
Production Testing, and Reservoir Development and Operation. 
these subcategories is evident from the activities listed. 

The user should consult the table to verify that.the proposed geothermal 
activity or any subactivity thereof is one of those covered by a report. 
task to drill heat flow holes as part of an overall exploration project would 
be an example of a subactivity. If a project includes several subactivities 
for which environmental reports are requested, a single environmental report 
that covers those subactivities may be prepared. If there is,some question 
about the applicability of a particular activity or subactivity to the table, 
the user should consult with the Division of Geothermal Energy. 

Upon determining under which category, if any, the proposed geothermal acti- 
vity belongs, the user should determine which parts of this guide apply to 
that activity. Part B, Standard  Format and Content, consists of specific 
instructions for preparing the ten chapters that may comprise an environmental 
report. These ten chapters are: 

Development of a high- 
The Resource 

Well drilling and testing 
Projects dealing with the ultimate uses of 

The production 

Table 1 lists those activities under each major category for 

Exploration, 
Note that the 

The nature of 

A 

1. Introduction. A general summary description of t proposed , 

activity and its relationship to the overall geothermal 
program. 

2. Description of the Proposed Activity. A detailed presenta- 
tion of those aspects of the activity that could aEfect the 
environment. 
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Table 1. Geothermal Activities for which Environmental Reports Are Normally Prepared 

Systems Development Resource Development Resource Utilization 
, 

Fabrication of equipment at Exploration Construction of permanent 
a test site 

Installation and testing of 
geothermal equipment at a 

Geophysical surveys 

Shallow hole drilling 

Production Testing test site 

facilities 
Electric power generation 

Space heating 

Agricultural applications 
Well drilling for 

Well flow testing 

reservoir assessment 

Reservoir Development and Operation 

Industrial applications 

Construction and operation 
of special purpose test 
facilities 

Production well drilling for 
geothermal energy extraction 

Injection well drilling 

Construction of collection and 
disposal lines (piping) for 
geothermal fluids 

facilities 
Construction of temporary 

Supplying geothermal fluid for 
resource utilization 



3. 

4 .  

5.  

6 .  

7. 

8. 

9. 

10. 

Description of the Existing Environment. An account- 
ing of the physical, biological, and socioeconomic character- 
istics of the environment that could be affected by the 
proposed activity. 

Environmental Effects of the Proposed Activity. A discus- 
sion of the effects on the environment that could result 
from conducting the proposed activity. 

Effluent and Environmental Measurement and Monitoring Pro- 
grams. 
grams done both prior to the proposed activity and planned 
during the activity. 

A description of environmental data collection pro- 

Reclamation and Restoration. A description of planned 
efforts to reclaim and restore the site of the proposed 
activity . 
Alternatives to the Proposed Action. A summary analysis of 
feasible alternatives to the proposed activity and their 
potential environmental effects. 

Irreversible and Irretrievable Commitments of Resources. An 
identification of resources that are lost due to perfor- 
mance of the proposed activity. 

Trade-off Analysis. An analysis which weighs the benefits 
of the proposed activity against the environmental costs 
(i.e., environmental impact) resulting from that activity. 

Compliance with Regulations. 
regulatory requirements that must be met to conduct the proposed 
activity. 

A review of all environmental 

The user should determine which chapters of the environmental report should be 
completed for the proposed geothermal activity. Table 2 is provided as an aid 
in this determination. The table is a matrix of the major activity categories 
versus the ten report chapters. 
table which best fits the proposed geothermal activity. 
specifies which chapters should be provided in the environmental report. 

Some chapters of the report are optional; they may be included at the user's 
discretion. 
report; the user can elect to provide information beyond the minimum shown in 
the table. 

The user should find the one column of the 
That column then 

The table suggests .only the minimum scope of the environmental 

If a proposed activity includes subactivities from several categories (i.e., 
if more than one column of Table 2 can apply), the environmental report should 
contain every recommended chapter. As an example, an environmental report for 
a project that includes both exploration and production testing tasks should 
contain the chapters recommended for production testing. However, this does 
not preclude full and complete reporting of both tasks. 
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Table 2. Recommended Contents of Environmental Reports 
on Proposed Geothermal Activites 

Resource Development Systems Resource 
Chapter Development Exploration Production Testing Reservoir D&O Utilization 

- -  

1 
2 

3 

4 
5 

6 

7 
8 

9 

10 

Yes 
Yes 

Yes 

Yes 
No 

No 
Yes 

No 

No 
Yes a 

Yes 
Yes 

Yes 

Yes 
No 

Yesa 

Yes 

No 
No 

Yes a 

Yes 
Yes 

Yes 

Yes 
Yesa 

Yes 

Yes 
Yesa 

No 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 

Yesa 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
Yesa 

Yes 

a Optional . 



The types and amounts of information to be reported under Chapters 2,  3, and 5 
depend upon the scale of the proposed activity. Additional instructions for 
scoping the information contents of Chapters 2, 3,  and 5 are given in Part B 
of this guide. 

3 . 2  ORGANIZATION 

Part B identifies the specific information needed by ERDA for its analysis of 
the potential environmental effects of a proposed geothermal activity; this 
part gives an acceptable format for presenting that information and will aid 
in minimizing the time needed for the development of an EIA or EIS. The user 
is advised that this format is the one ERDA intends to use in preparing its 
own impact assessments and statements. 

. ,  

Conformance with the format is not required. 
different format may be submitted if it provides an adequate basis from which 
ERDA can make an independent impact analysis. 
stand that the review time for such a report may be longer and the likelihood 
that the report will be incomplete may be greater. 

An environmental report with a 

However, the user should under- 

3 . 3  CONTENT 

The suggested contents of environmental reports are summarized in Table 2, and 
detailed specifications for those contents are given in Part B. As a rule the 
user should address the following considerations in developing an environ- 
mental report on any proposed geothermal activity: 

(a) nature of the proposed action and the site of that action, 

(b) the environmental impact of the proposed action, . 

(c) any adverse environmental effects which cannot be avoided 
should the proposal be implemented, and 

) alternatives to the proposed action. 

The environmental report should also include a 
the proposed activi 

sion of the compliance of 
any environmental standards and requirements that 

apply 

The user shoul trivecfor a clear, concise presentation of information. 
Tables and charts, maps, line drawings, and photographs should be used wher- 
ever they contribute to the clarity and brevity of the report. 
significant f 
that data. 

Statements of fact should be supported by documentation. 
presentation of data as part of the report, documentation may include: 
(1) references to published information, (2) citations from the user's experi- 
ence, and (3)  references to unpublished information known to the user or 

The number of 
1 data should reflect the accuracy of 

Besides the actual 
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developed by the user. 
referenced documentation not offered in the report. 

Statements not supported by documentation are acceptable provided the user 
identifies them either as information for which documentation is unavailable 
or as expressions of belief or judgment. 

The user should be prepared to provide ERDA with any 

Published information essential to evaluate specific environmental effects 
should be included in the environmental report. In particular, any previous 
environmental impact report, assessment, or statement covering the proposed 
activity or its site should be referenced and may be appended to the report. 
Information contained in such documents can be incorporated directly into the 
environmental report. However, that information must be current and useful 
to evaluate the effects of the proposed activity. 

If the user considers any information requested by this guide to be a trade 
secret or confidential, that information should be clearly marked proprietary. 
The user should also submit a written request that ERDA withhold the informa- 
tion from public disclosure on the grounds that it is proprietary. 

4 .  ERDA ACTION ON ENVIRONMENTAL REPORTS 

The environmental report is the primary source of information ERDA will use in 
making an environmental impact analysis. Since ERDA is responsible for 
ensuring that its analysis is factual and comprehensive, the agency expects 
the environmental report and other data submitted by the user to be accurate 
and complete. If certain sections of the report need clarification, ERDA may 
request the user to submit additional information necessary to make an ade- 
quate assessment of the impacts under consideration. 

In general, the impact analysis will be published in the form of either an EIA 
or EIS. 
specified in the ERDA regulation, "Guidelines for  Environmental Review" 
(10 CFR Part 711). 

The procedures for preparing and handling both an EIA and EIS are 

This regulation is reproduced in Appendix 1. 

The environmental impact analysis should be completed at the earliest possible 
time in ERDA's decision-making process. Therefore, the environmental report 
should be submitted no later than the time of the formal proposal to conduct 
the geothermal activity. 
ERDA will require from three months to one year to perform its impact analysis. 
The user should make appropriate allowance for the impact analysis in sched- 
uling the proposed activity's tasks. No task for which a potential environ- 
mental impact exists should begin before the analysis is completed. 

Depending on the scope of the proposed activity, 

5 .  FEDERAL LEGISLATION APPLICABLE TO GEOTHERMAL ACTIVITIES 

In addition to the requirements of NEPA, there are a number of other environ- 
mental requirements that stem from federal legislation. 
ble for complying with those laws that apply to geothermal.activities. As a 
convenience, a number of typically applicable federal laws are summarized in 
Appendix 2. 

The user is responsi- 
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6 .  STATE AND LOCAL ENVIRONMENTAL PROTECTION REQUIREMENTS 

Though many states have enacted air and water quality control legislation, not 
all have enacted legislation specifically applying to the development and 
utilization of geothermal resources. A wide variation exists in the degree of 
complexity of state legislation and regulations pertaining both to environ- 
mental and geothermal activities. While some states have a formalized re- 
quirement for environmental impact reporting, other states have only a general 
reporting requirement. Local governments, like state governments, also show 
wide variation in their regulations pertaining to environmental effects and 
geothermal activities. 

In addition to complying with federal environmental protection legislation, a 
geothermal participant must comply with state or local environmental pro- 
tection laws or requirements. This is true even when the project is located 
on federally owned land. Federal regulations will prevail only in the event 
of a conflict between state and federal requirements. 

r 

A listing of typical laws and regulations applicable to geothermal development 
that have been promulgated by various states is presented in Appendix 3. This 
listing should not necessarily be regarded as complete; the user must deter- 
mine which regulations apply in the state or states where the proposed ac- 
tivity will take place, 
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PART B: STANDARD FORMAT AND CONTENTS 

1. INTRODUCTION 

The nature of the proposed a c t i v i t y  and i t s  r e l a t i o n s h i p  t o  
the n a t i o n a l  geothermal  deve lopment  program should be b r i e f l y  
d e s c r i b e d  i n  this  c h a p t e r  of the env i ronmen ta l  report. The 
l o c a t i o n ,  objectives, a c t i v i t y  s c h e d u l e ,  and costs of the 
p r o j e c t  s h o u l d  be p r e s e n t e d .  

1.1 SITE LOCATION 

The location of the proposed activity s,,ould be given to the nearest second of 
latitude and longitude and to the nearest 100 meters in Universal Transverse 
Mercator coordinates. The state, county, and other political subdivisions 
(e.g., town, township, city) in which the site is located should be identified. 
A small-scale map locating the site within the state should be included. 

1.2 ACTIVITY OBJECTIVES 

A description of the overall project, including the various implementation 
stages, should be given, and the objectives of the activity should be clearly 
stated. Intended uses of the site and geothermal reservoir should be described; 
consideration should not be limited only to those activities funded or sponsored 
by ERDA. 

1.3 PARTICIPANTS AND RELATIONSHIP TO USER 

All participants in the proposed activity should be identified and their rela- 
tionship to ERDA, as well as to the user, should be clearly stated. When 
appropriate, distinction should be made among the owner of the geothermal 
field, the operator of the field, and the buyer or consumer of the recovered 
geothermal resource. 

The user's experience in developing geothermal resources should be described. 
A general statement of the financing plan, including federal financing assis- 
tance (e.g., direct loans, grants, contracts) available or expected to be 
available in connection with the project, should also be included. 

1.4 RELATIONSHIP TO THE NATIONAL GEOTHERMAL DEVELOPMENT PROGRAM 

The ERDA program for geothermal energy research and development is focused both 
on the stimulation of industrial effort in providing the nation with electric 

10 
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power and non-electric energy (e.g., space heating and cooling, agriculture, 
food processing) and the development of technology for cost-effective and 
environmentally acceptable use of geothermal resources. 
ERDA to achieve these goals--the National Geothermal Development Program--is 
described in the publication, "Geothermal Energy Research, Development and 
Demonstration Program" (ERDA-86). In this section of the environmental report 
the user should describe how the proposed project will help implement the goals 
and objectives of the ERDA program. 

A program developed by 

1.5 ACTIVITY SCHEDULE 

A schedule shou be provided which includes the starting date and expected 
duration of each phase or task of the proposed project. 
completion dates for construction and operation of any geothermal wells and 
other facilities associated with the project should also be included. 

The planned start and 

1.6 COSTS 

The primary internal costs of the propose 
this section. 
cable: 

ctivity should be summarized in 
Consideration should be given to the following costs as appli- 

(1) Capital costs of land acquisition and improvement; 

(2) Capital costs of construction, such as 

- Production and injection wells 

- Powerhouse tY 
em I 

(3)  Operating and maintenance costs, including license fees, taxes, 
labor, and supervision; 

( 4 )  Faci 

(5) opment costs; 

(6) Exploration costs; 
j .  

nvironmental measurement and monito 
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2. DESCRIPTION OF THE PROPOSED ACTIVITY 

A l l  p h a s e s  of the geothermal  a c t i v i t y  proposed b y  the u s e r  
shou ld  be described. I n c l u d e d  should  be phases  r e l a t e d  to  
s y s t e m s  deve lopmen t ,  r e s o u r c e  deve lopment ,  and r e s o u r c e  u t i l i -  
z a t i o n .  T h e  d i s c u s s i o n  shou ld  i n c l u d e  both c o n s t r u c t i o n  and 
o p e r a t i o n  p o r t i o n s  of the proposed a c t i v i t y .  Since environ- 
menta l  e f fec t s  a r e  of pr imary  concern, the l a n d  r e q u i r e m e n t s  
and e f f l u e n t s  o f  the a c t i v i t y  should  be d e s c r i b e d  i n  p a r t i c u l a r  
d e t a i l .  
p o r a t e d  a s  p a r t  of the proposed a c t i v i t y  shou ld  a l s o  be d e s c r i b e d .  

Any p o l l u t i o n  abatement  s y s t e m s  and procedures  incor- 

Only portions of this chapter will apply to any one proposed activity. 
user can determine which sections should be completed by consulting Table 3 .  
T h i s  table gives the applicable sections for the major categories of proposed 
activities. If necessary, Table 1 in Part A can be used to decide the cate- 
gory in which the proposed activity belongs. 

The 

2.1 SYSTEMS DEVELOPMENT 

The proposed systems development activities should be discussed. Some examples 
of geothermal systems or components to which this section could apply are down- 
hole pumps, heat exchangers, steam scrubbers, silencers, steam lines, and well 
casing. Only systems that are new, previously untested in the field, and not 
part of an overall resource production or utilization facility for the site 
qualify to be reported. 

The description of the system should include (1) purpose, (2) concept design, 
(3) fabrication (e.g., resources consumed, facilities used), and ( 4 )  field 
testing (e.g., resources consumed, facilities used, effluents released, waste 
disposed of). Engineering drawings and flow diagrams should be employed, but 
only to the extent that they will clarify the system's operation and its 
potential for creating environmental impacts. 

The user should note that only fabrication and field testing at the site 
require preparation of an environmental report; other systems development 
activities are exempt (see Table 1, Part A ) .  

2.2 RESOURCE DEVELOPMENT 

All proposed geothermal resource development activities should be described. 
Resource development activities have been divided into three phases: 
ploration, (b) production testing, and (c) reservoir development and operation. 
The descriptive requirements for each are detailed below. 

(a) ex- 
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2.2.1 Exploration 

The user should describe the proposed geothermal exploration program, the 
program strategy, schedule, and exploration tools and techniques to be em- 
ployed. The activities to be covered include: (a) field surveys (e.g., 
active seismic); (b) shallow wells (e.g., heat flow and thermal gradient test 
holes). 

The following information should be provided if it applies to the proposed 
activity : 

(1) Locations of traverses, sampling points, existing and planned wells, 
access roads, and sources of water and road-building material. 

(2) 
(3 )  Planned off-road vehicle movements. 

( 4 )  Waste disposal methods. (Waste can include cuttings, drilling 

(5) Estimated land, water, utilities, fuel, manpower, and equipment 

( 6 )  Drilling, casing, cementation, and blowout prevention procedures. 
(7) Sampling and analysis techniques (e.g., coring, logging) to be used 

(8) Well abandonment procedures. 

(9) Surface restoration procedures. 

Drill pad preparation and layout. 

fluids, sewage, and trash.) 

requirements. 

in determining the properties of encountered geothermal resources. 

2.2.2 Production Testing 

The user should present a discussion of the proposed geothermal production 
testing and related activities. Attention should be directed to the construc- 
tion of roads, preparation of drill sites, drilling of test wells, testing of 
wells, disposal of solid and liquid wastes, and action to be taken regarding 
well abandonment and site restoration. 

Descriptions should include: 
Locations of any existing wells and planned production well test 

sites, access roads, water supply and construction fill borrow areas. 

Drill pad preparation and layout. 

(1) 

(2) 
(3 )  Planned off-road vehicle movements. 

(4) Drilling, casing, cementation, and blowout prevention procedures. 
(5) Estimated land, water, utilities, fuel, manpower, and equipment 

requirements. 

( 6 )  
(7) Sampling and analysis techniques (e.g., coring, logging) to be used 

Flow testing equipment and procedures. 

in determining the properties of encountered geothermal resources. 
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(8) 

(9) Waste disposal methods. (Waste can include cuttings, drilling 

Identification of each gaseous and liquid effluent release source 
and the expected composition and quantity of effluents. 

fluids, sewage, and trash.) 

(10) Noise control methods. 
(11) Well abandonment procedures. 

(12) Surface restoration procedures. 

2.2.3 

The proposed plan for developing the geothermal field should be addressed. 
This should include a description of the well field and a discussion of the 
composition and heat content of the available resource and the nature and 
extent of the reservoir and producing system as determined from the exploration 
and production testing programs. 

Some typical information related to reservoir development includes : (1) loca- 
tions of production wells, roads, pipelines, injection wells, additional areas 
to be explored and/or tested, water supply, and support facilities; (2) pro- 
duction zones and rates, including well spacing, well stimulation methods, and 
rock fracturing techniques to increase permeability and maintain production 
rates; (3) road construction (both temporary and permanent); ( 
preparation and layout; (5) production well drilling, casing, 
blowout prevention, and testing procedures; ( 6 )  ' estimated land, water, utili- 
ties, fuel, manpower, and equipment requirements; (7) composition and quantity 
of effluents; (8) noise control methods; (9) waste disposal methods; (10) sur- 
face restoration procedures. 

Information describing the 
provided if it differs from that supplied for reservoir development activities. 
Topics covered should include: (1) production well r,eplacement scheduling; 
(2) wellhead components steam-liquid separation equipment; (3) location and 
capacity of injection wells; ( 4 )  pipeline systems; (5 composition, quantity, 
and source locations of effluent releases (venting an ell purging); ( 6 )  well 
and pipeline maintenance; (7) well plugging and abandonment; (8) estimated 
land, water, utilities, fuel, manpower, and equipment requireme 

eration of the producing geothermal field should be 

! 
2.3 .RESOURCE UTILIZATION 

The user should describe 
the planned constructio 
be described in this section are'those assocfated only with the ueilization 
system and related subsystems identified in this section. 

process, especiaily 
uction activities to 

2.3.1 Construction 

The user's environmental report should cover the expected construction activi- 
ties and required equipment, manpower, and resources, both onsite and offsite. 
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Environmental effects are the primary concern of the report, hence all con- 
struction activity associated with the proposed facilities and related systems 
(e.g., access roads, transmission lines, distributive pipelines) that will 
inevitably affect the environment should be addressed. 

The discussion of site preparation work and facilities construction should be 
organized in terms of land use and water use. The discussion of land use 
should describe construction activities and identify specific land areas to be 
involved. The use of 
land in connection with such tasks as creating material supply areas, building 
temporary or permanent roads, bridges, and service lines, disposing of trash 
and chemical wastes (including oil), excavating, clearing vegetation, and land 
filling should be described. Information bearing on such issues as extent and 
duration of land disturbance, atmospheric emissions, and use of explosives 
should be provided to the extent necessary to serve as a basis for discussion 
of impacts in later chapters. Sources of noise and expected movements of men 
and material should be identified. An annual schedule of the estimated work 
force to be involved in site preparation and facilities construction should be 
presented. 

The expected use of water for various construction activities should be identi- 
fied and quantified, and the sources of water supply and methods of withdrawal 
should be specified. Activities that have the potential for impacting water 
(groundwater or surface water) should be identified and described. 
plan for protection of water bodies from the effects of construction should be 
discussed. 
reservoirs, cofferdams, and waste retention ponds; dredging operations; place- 
ment of fill material in the water; diking; drainage diversion; erecting 
shoreside facilities such as piers and jetties; building intake and discharge 
structures; straightening or deepening of water channels; any other operations 
affecting water levels (either surface or groundwater). 

A large-scale map would probably aid the discussion. 

The overall 

Actions that might affect water use include: the construction of 

If the proposed activity is generation of electric power, plans,for clearing 
of rights-of-way and construction of transmission facilities also should be 
discussed. The following items should serve as guidelines for the discussion, 
but the user may include any additional relevant material: 

maps and/or aerial photographs; also show substation locations and other 
points at which the proposed transmission system will connect with the existing 
high-voltage system. Specify the lengths, widths, and total area covered by 
proposed rights-of-way. 

cially any plans for use of growth retardants, chemicals, biocides, etc., 
during construction and installation of the lines. 

structures and stringing conductors. 

required. 

(1) Identify proposed transmission line routes through use of contour 

(2) State the proposed techniques for clearing the rights-of-way, espe- 

(3)  

( 4 )  

(5) 

(6)  
underground. 

Indicate the methods to be used in erecting the transmission line 

Indicate the number and length of new access and service roads 

Indicate any plans for removal of man-made structures. 
Identify any areas where the transmission lines will be placed 
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(7) Indicate where highways, railways, water bodies, and areas of arche- 

(8) Indicate where transmission lines offer potential hazard to aerial 

ological, historical, and recreational interest will be crossed. 

navigation, and reference appropriate FAA standards. 

2.3.2 Operation 

The operation of the proposed resource utilization project, as well as related 
or support systems, should be addressed in this section. Various types of uti- 
lization projects are identified below, each accompanied by a list of specific 
items that should be considered. 
the user should provide a discussion of items common to any utilization project: 

perimeter should be illustrated and shown on a site map. 
profile relative to its surroundings should be shown in perspective by color 
drawings or other illustrative techniques; a graphic representation of the 
facility should be included. 

Water Use--A schematic water-use diagram showing values of maximum 
and average water flows to and from the various facility systems (e.g., heat 
dissipation system, chemical waste system, process water system, support sys- 
tems) should be presented; geothermal fluids should be excluded. The sources 
of the water for each system should be described, and values of maximum and 
average annual consumptive use from each should be given. 
used under various operational conditions should be tabulated. Such conditions 
can include expected and design rates of operation, temporary shutdown, and 
operation without various support systems. If onsite reservoirs are to be 
created as needed components of the project, their design capacities and 
expected fluctuations o 

stack, exhaust, vent) should be identified, and the location and elevation of 
each should be clearly shown on appropriate diagrams. 
ents should be identified. 
source is geothermal fluid from;effluents derived from other sources, such as 
diesel exhaust. 
and operation of any control systems should be described. The user should 
provide estimates of release rates and the total amounts released annually for 
the various gaseous effluents from each release point. In particular, esti- 
mates of the amounts of CO2, H2S, NH3, CHI,, SO2, NO,, boron, mercury, radon, 
and particulates released annually from various sources should be presented. 
The pathways of release from source t o  release point should be indicated. 
Airborne concentrations of gaseous effluents and areal deposition rates for 
chemicals and solids entrained in spray fallout should be estimated. The 
methods and bases for any estimates should be explained. 

Liquid and Solid Waste Disposal--The liquid and solid waste disposal 
systems (e.g., process, chemical, sanitary) should be described. The adequacy 
of the systems to process wastes generated during normal operation and abnormal 
occurrences should be considered. Quantities of wastes from all identified 
sources should be estimated. Provisions for storage, transfer, and final 
disposition of wastes, including geothermal waters, should be described, and 
locations of all release points should be indicated on the facility layout. 

) 

In addition to these specific requirements, 

External Appearance--The layout of buildings and the facility's (1) 
The facility's 

(2) 

The amount of water 

ater level should be given. 

(3) Gaseous Effluents--Probable gaseous effluent release points (e.g., 

All sources of efflu- 
Care should be taken to distinguish effluents whose 

The nature and composition of the effluents and the.design 

(4) 
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Normal and expected maximum discharges of chemical additives (e.g., corrosion 
inhibitors, chemical and biological antifouling agents, cleaning compounds), 
corrosion products, waste streams or discharges from drains, and other released 
liquids that may enter the local environment as a result of the facility's 
operation should be listed. 
and solids in any brines or cooling system effluents should be given. The 
user should be careful to distinguish the geothermal fluid disposal system 
from other waste disposal systems. 

Support Systems--The user should identify other facility-related 
systems not previously covered. Their function and operation, particularly 
any effluents produced, should be described. 

Personnel Requirements--A schedule of normal and maximum personnel 
requirements during expected operating conditions should' be provided. 

Maintenance and Outages--The provisions for operational maintenance 
of all primary and support systems, whether on or off the site, should be sum- 
marized. The frequency and duration of outages should be estimated, and pro- 
cedures to be followed during planned outages and during emergency or unplanned 
outages should be outlined. 

operation of the utilization project should be described. 

Maximum and average concentrations of chemicals 

(5) 

(6) 

(7) 

(8) Noise Control--The means of handling noise resulting from normal 

The following sections provide requirements for specific information in regard 
to particular utilization projects. 
provided in addition to, but not distinct from, the general information called 
for above. 

These items of information are to be 

Electric Power Generation. The type of turbine generator, manufacturer, and 
number of units should be stated. Rated and design input and output levels of 
the turbine generators, as well as inplant power consumption, should be given. 
The use of secondary or binary heat exchanger systems should be described if 
applicable. 

The waste heat dissipation system should be discussed in detail. 
diagrams and scale drawings of intake and outfall structures (if required) 
should be presented. 
water supply limitations, should be noted. The source of the cooling water 
should be identified. Topics to be covered include: 
pated; design, size, and location of cooling towers, cooling lakes, or spray 
ponds; air and water flow rates; estimates of drift from cooling towers; 
blowdown volume, rate of discharge, and physical and chemical characteristics 
of towers and ponds; temperature changes, rate of changes, and holdup times in 
cooling ponds or artificial lakes; cooling range; intake and outfall design, 
including discharge velocity and the depth of the discharge structure in the 
receiving water. 
be noted. 

Transmission lines and related facilities (e.g., substations) that are to be 
constructed between the proposed plant and interconnecting points on the 
existing high-voltage transmission system should be described. 
of the proposed transmission system should include such basic design factors 
as voltage, capacity under normal and emergency load conditions, conductor 
type and configuration, tower heights and spans, and minimum height of the 

Process flow 

The reasons for providing the particular system, such as 

quantity of heat dissi- 

Any seasonal variations in operating characteristics should 

Description 
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conductor above the  ground. 
and s t r u c t u r e s  should be provided. The dimensions, materials, co lor ,  and 
f i n i s h  of t he  towers should be spec i f ied .  The user  should estimate levels of 
r ad ia t ed  e l e c t r i c a l  and acous t i c  noise ,  ground l e v e l  p o t e n t i a l  g rad ien ts ,  
induced o r  conducted ground cu r ren t s ,  and ozone production r e s u l t i n g  from 
opera t ion  of t he  proposed transmission system. 

I l l u s t r a t i o n s  o r  p r o f i l e  drawings of conductors 

Space Heating. 
(a)  t h e  o v e r a l l  u t i l i z a t i o n  system, (b) the  d i s t r i b u t i o n  network (and r e t u r n  
network, i f  app l i cab le ) ,  (c) pumping s t a t i o n s  ( including pumpg and t h e i r  rat- 
ings ) ,  and (d) hea t  exchange system a t  u t i l i z a t i o n  points .  Diagrams and maps 
showing loca t ions  of f a c i l i t i e s ,  'along with l i n e  drawings and spec i f i ca t ions  
of components and equipment, should be provided. 

Agr i cu l tu ra l  Applications.  
should be descr ibed and i l l u s t r a t e d  with s u i t a b l e  diagrams. 
network, pumping s t a t i o n s ,  and hea t  exchangers a l s o  sho e described. 

Spec ia l  Purpose Testing. 
a labora tory  f o r  t h e  t e s t i n g  of geothermal r e se rvo i r s  o r  equipment systems 
q u a l i f i e s  as a s p e c i a l  purpose test  f a c i l i t y .  
f a c i l i t y  could apply t o  a wide range of equipment, from indiv idua l  components 
to.whole,  i n t eg ra t ed  systems. I n  f a c t ,  t h e  ent i re  f a c i l i t y  could be  t h e  sub- 
ject  of t h e  t e s t i n g .  The user  should note  t h e  d i s t i n c t i o n  between a proposed 
a c t i v i t y  t o  bu i ld  and operate  a s p e c i a l  purpose test  f a c i l i t y  and one t o  test 
equipment a t  such a f a c i l i t y .  
former a c t i v i t y ,  whereas S ion  2 . 1  app l i e s  t o  the  la t ter .  

The user  should descr ibe  t h e  opera t iona l  aspec ts  of the  f a c i l i t y ,  t h e  range of 
t e s t i n g  app l i ca t ions ,  t he  hea t  d i s s i p a t i o n  system, and the  e f f luen t  con t ro l  
sys  terns. 

Multipurpose Applications.  
t i o n  schemes w i l l  be  employed, desc r ip t ions  of a l l  schemes should be provided 
t o  t h e  l e v e l  of d e t a i l  spec i f i ed  f o r  each by t h i s  guide. 

I f  t h e  proposed u t i l i z a t i o n  a c t  
l i s t e d ,  t he  user  should take  the  above as examples of pe r t inen t  information 
t o  descr ibe  t h e  activity. 

Summary desc r ip t ions  should be provided f o r  the  following: 

The general  u t i l i z a t i o n  scheme and system opera t ion  
The d i s t r i b u t i o n  

Any f a c i l  t y  whose intended funct ion is t o  Serve as 

The t e s t i n g  program of such a 

This sec t ion  of t he  guide app l i e s  t o  the  

I n  those cases where two o r  more types of u t i l i z a -  

t ies  are not  covered by t h  
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3.  DESCRIPTION OF THE EXISTING SITE ENVIRONMENT 

T h i s  c h a p t e r  o f  the env i ronmen ta l  report shou ld  p r e s e n t  b a s i c  
information r e l e v a n t  t o  those p h y s i c a l ,  b i o l o g i c a l ,  demographic,  
and socioeconomic c h a r a c t e r i s t i c s  o f  the environment t h a t  m igh t  
r e a s o n a b l y  be e x p e c t e d  t o  be a f f e c t e d  b y  the proposed  a c t i v i t y .  
T o  the extent p o s s i b l e ,  the i n f o r m a t i o n  p r e s e n t e d  shou ld  reflect 
o b s e r v a t i o n s  and measurements made over a p e r i o d  o f  y e a r s .  

This chapter of the guide contains a comprehensive summary of information 
needed to fully characterize the site environment. However, the detail to 
which the environment is reported should match the degree of environmental 
impact that could result from the proposed activity. 
also be governed by the site location, the size, and the type of activity. 
The user should decide what constitutes an adequate description of the site 
environment for analyzing potential environmental impacts. 

The level of detail can 

Portions of this chapter do not apply to certain categories of proposed activi- 
ties. 
Table 4 .  
posed activity. 

The user can determine which sections should be completed by consulting 
If necessary, Table 1 of Part A can be used to categorize the pro- 

3.1 GEOGRAPHY AND DEMOGRAPHY 

3.1.1 Site Plan 

A topographic map of the site area of suitable scale (with explanatory text as 
necessary) should be included and should clearly show the following: 

1. The site boundary and the area of the site in acres or square meters; 

2. Nature and orientation of existing and planned geothermal structures 
Geothermal structures can include steam within or adjacent to the site area. 

lines, turbine building, cooling towers, switchyard, and geothermal wells; 

* 3 .  Any other industrial, recreational, or residential structures within 
or adjacent to the site; 

4 .  A scale which will permit accurate measurement of distances; 

5. True north; 

6 .  Highways, railways, and waterways that traverse or are adjacent to 
the site; 

20 



Table 4. Applicable Sections of Chapter 3 for Major Activity Categories 

Resource 
Section Exploration Production Testing Reservoir D&0 Utilization 

3.1 

3.2 

3 . 3  

3.4 

3.5 

3.6 

3.7 

3.8  ~ 

Yesa Yesa Yes Yes 

No yesa Yes Yes 

Yesa Yes Yes Yes 

Yes No Yesa Yes 

No Yesa Yesa Yes 

Yesa Yes Yes Yes 

No yesa Yesa Yes Yes 

a 

a *  

Yesa Yes Yes Yes 

a Not all information specified in the section should be provided. 
extent that it contributes to the understanding of an environmental impact reported in Chapter 4. 

Information is required only to the 



7. Principal man-made and natural features such as rivers and lakes 
within or adjacent to the site boundary. 

3.1.2 Regional Demography 

A large-scale map showing inhabited areas and population centers within a ten- 
mile radius of the site should be provided. A table keyed to the map should 
list the most recent census data on residential population. Any other popula- 
tion centers likely to be affected by the proposed activity should be similarly 
described. Permanent and transient populations should be distinguished by 
describing seasonal and daily variations in population size and distribution- 
resulting from the use of recreational and industrial facilities. 

3.2 LAND USE 

The characteristics of the surrounding terrain and the general use of land in 
the area should be summarized. Dedicated land use types, such as agricultural 
areas, residences, settlements, commercial areas, industrial plants, parks, 
wildlife refuges, public forests, recreational lands, and transportation 
systems should be shown on a topographic map. That part of the site to be 
occupied or modified by the proposed activity should be indicated. Any other 
existing or proposed land uses in the site area should be identified. The 
user should specify any zoning restrictions on or near the site. A zoning map 
may be useful for this purpose. 

The information should be organized so as to demonstrate coordination of the 
proposed activity with various uses of land outside the site. 
the discussion should include offsite access corridors, such as the rights-of- 
way for cooling water conveyance, new roadways, and other features that 
relate to the principal purpose of the activity. 

A s  required, 

3.3 GEOLOGY 

The user should present a geologic map of the region. The discussion accom- 
panying the map should cover stratigraphy, structure, faulting, and tectonic 
history. The regional continuity, faulting, and strike and dip of water- 
bearing formations that may be affected by the proposed activity should be 
briefly noted. 
nomic importance should be identified. 
areas in the region should be listed. 

Known mineral and energy resources that are of regional eco- 
Any other known geothermal resource 

The user should discuss the seismic history of te region, and when possible, 
associate seismic events with tectonic features. 
center and tectonic map that includes the site should be provided. 

A regional earthquake epi- 

The geology of the site should be addressed; the age, type, and structure of 
strata at the site should be reported. 
include the suspected origin and nature of the geothermal resource. 
cal cross section may be used to illustrate the geology. 

The discussion of site geology should 
A verti- 
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The user should pay particular attention to hazardous geologic phenomena that 
have affected the site. Such phenomena may include flooding, landslides, 
mudslides, faulting, earthquakes, and volcanism. The amounts and rates of 
contemporary uplift and/or subsidence should,be estimated. 

The natural radioactivity at the site should be reported in this section. 
Radium and radon are the two elements of special interest. 
level differs from,that expected for the region, the probable cause of the 
difference should be identified. 

If the background 

3.4 HYDROLOGY 

The effects of the proposed activity on adjacent surface and groundwaters are 
of prime importance. The user should describe, in quantitative terms if 
possible, the physical, chemical, and hydrological characteristics of the 
waters, their typical seasonal ranges and averages, and their historical lows 
and highs. 

3.4.1 Surface Water 

The features of local and regional surface waters should be described. 
hy.drologic properties (e.g., temperature, flow rate, stage or water level, 
currents), basin morphology (e.g., drainage areas, tributaries, channel or 
shoreline character), chemical characteristics, and water quality should be 
provided. If possible, the user should give the source, concentration range, 
and chemical species of any pollutants now present in nearby surface waters, 
and discuss any time variations in their release. Data on hydrologic prop- 
erties should include measurements made on or proximate to the site. Water 
lost by evaporation, drawdown, percolation, or evapotranspiration should be 
estimated. The user should give the served or estimated 7-day, 10-year low 
flow for the site's major source of face water. Additionally, information 
should be given on the period- 
the site. 

The 

-record drought flow sequence, transposed to 

Groundwater aquifers, formati rge areas in the vicinity of the 
site should be identified. 

Any ,association of groundwater aquifers with the geothermal reservoir should 
be discussed in detail. 

The location of freshwater aquifers (i.e., less -t 
be indicated with respect to any proposed waste ponds and other impoundments, 
sanitary landfills, and sewage disposal facilities . 
the vicinity of the site should be identified. 
concerning the hydraulic properties (e.g., permeability and porosity) of 
materials between these sources of waste and the freshwater aquifers. 

Included should be summaries of groundwater table 
. elevation (including seasonal variations and gradients) and water quality. 

10,000 mg/l TDS) should 

Waste disposal wells in 
Information should be given 

23 



3 . 4 . 3  Water Use 

The proposed geothermal activity can affect the water use patterns in the 
region of the project site, and conversely, water availability can impose 
limitations on the activity. 
user to provide a comprehensive picture of regional water use. 

The environmental report should identify the location, nature, and amounts of 
present and projected surface and groundwater use in the region, including use 
for agriculture, domestic water supplies, recreation, industrial consumption, 
and transportation. The location of major water users should be shown on maps 
that identify separate intake and discharge points. 

The user should review the prevailing constraints on water availability imposed 
by treaty, compact, court decree, state law, and water rights granted pursuant 
to state or federal laws. 

The following topics should be addressed by the 

3 . 5  METEOROLOGY 

The user should provide site-specific meteorological data or data applicable 
to the general site area as reported by the National Weather Service or other 
authoritative sources. In general, the meteorological information must be 
appropriate to be used as the basis for estimating the impact of atmospheric 
emissions. In particular, the atmospheric dispersion properties of the proj- 
ect site should be characterized. 

The following data on site meteorology should be provided: 
and monthly averages and extremes of temperature, dewpoint, and humidity; 
(b) monthly wind characteristics (i.e., speeds, directions, and joint frequen- 
cies of wind speed, stability category, and wind direction), and those heights 
at which winds have been measured; (c) monthly and annual average precipita- 
tion; (d) frequency of occurrence and effects of storms accompanied by high 
velocity winds. Under item (b), the joint wind speed-stability-direction 
frequencies should be given as fractions when using five-year National Weather 
Service summaries or as the number of occurrences when using only one or two 
years of onsite data. The data should be tabulated for each of the 16 cardi- 
nal compass directions, and the stability categories should be established to 
conform as closely as possible to those of Pasquill. 

(a) diurnal 

The environmental report should also include a discussion of local and regional 
climatology, existing levels of air pollution from geothermal and non-geothermal 
sources, the relationships of the meteorological data gathered onsite to that 
gathered on a regional basis, and the impact of the local terrain and large 
lakes and other bodies of water on meteorological conditions in the area. 

If the use of a wet, dry, or wet-dry cooling tower is proposed, the user 
should furnish appropriate summaries of joint humidity data, along with the 
joint wind speed, stability category, and wind direction frequencies for 
heights related to the cooling tower dispersion regime. These summaries 
should be based on data collected over a period of at least six months in 
order to provide the basis for estimating the impact of tower operation on the 
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environment. If the user does not have the detailed site-specific meteoro- 
logical data described above, information from the general area gathered by 
the National Weather Service or other authoritative sources may be substituted. 

3.6 ECOLOGY 

3.6.1 Terrestrial 

This section should include discus ion of the soils, flora, and fauna th t 
characterize the terrestrial environment of the site, any access and trans- 
mission corridors, and adjacent areas. The consideration of peripheral areas 
should be limited to that necessary to establish the general nature of the 
local ecology. In addition, ecological relationships within and among the 
various components of the terrestrial systems should be identified. 

Information on soils should include the identification, distribution, and 
characteristics of major soil groupings (i.e., soil associations) occurring at 
the site. 
production potential of soils should also be indicated by U. S. Department of 
Agriculture soil capability classes or equivalent indices. Field reconnais- 
sance may be necessary, but published literature and information from the 
U. S. Soil Conservation Service will usually be adequate. 

Plant communities should be identified and described in terms of structure, 
composition and successional status; a map of their distribution should be 
prepared. 
tory of floral and faunal species characteristic of the communities in the 
project area. 
such species should also be reported. Field surveys, published literature, 
and interviews with knowledgeable specialists should provide an adequate basis 
for identifying important species. A plant or animal species is classed as 
"important" if a potentially adverse relationship between the species and the 
proposed geothermal activity can be identified, and if one or more of the 
following criteria are applicable: 

More detailed information may be needed in some instances. The 

The discussion should be supported by a reasonably complete inven- 

Information concerning relative abundance and distribution of 

1. 

2.  

3 .  

The species is endangered or threatened with endangerment. 

The species is commercially or recreationally valuable. 

The species critically affects the welfare of species identified by 
criteria 1 or 2 above. 

4. 
system. 

5. 
environment. 

In the case of important species, information concerning abundance, distribu- 
tion, life histories, and habitat requirements should be provided. 

The species is critical to the structure or function of the ecological 

The species is a biological indicator of toxic conditions in the 

Inventoried plant species should be catalogued as trees, shrubs and herba- 
ceous or ground flora. Normally, the lower plants--mosses and terrestrial 
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algae--would not be inventoried. However, if any such species is considered 
important and may be adversely affected by project activities, the appropriate 
information should be provided. 

The inventory of fauna should include the principal domestic species, as well 
as wildlife. The inventoried species should be catalogued as mammals, birds, 
reptiles, amphibians, and invertebrates. Normally, only the more abundant and 

Field surveys 
should be of sufficient duration to detect the onsite presence of migratory or 
other species which are observable only during certain seasons. 

Characterization of communities should include discussions of relationships 
between major components of terrestrial ecosystems (e.g., soil-plant and 
plant-animal interactions). 
should include, but not be limited to, food chains, predator-prey relation- 
ships, disease vectors, and prevailing environmental stresses, including 
human activities. Special consideration should be given to determining the 
concentrations of potentially toxic substances in soils and biota of areas 
which may be influenced by the proposed activity. 

important" invertebrates should be included in the inventory. 11 

Additional considerations of ecological phenomena 

3.6.2 Aquatic 

This section should include discussions of aquatic habitats, and of the charac- 
teristic plant and animal groups of each habitat. 
associated with the site should be included in the discussion. Interrelation- 
ships of the aquatic environments should also be identified. 

Offsite aquatic systems 

The description of the aquatic environment requires additional information on 
abiotic parameters beyond that presented in Section 3.6.1. 
des'cription of the physical limnology and a physical and chemical characteri- 
zation of the sediments for all aquatic systems on the site. Aquatic habitats, 
such as lakes, rivers, springs, and wetlands, should be identified, described, 
and mapped. 

Communities of aquatic flora and fauna (e.g., benthos, plankton, fish, and 
macrophytes) should be described. General information concerning the relative 
abundance and distribution of species should be reported. 
should be identified in accordance with procedures and criteria outlined in 
Section 3.6.1. Detailed information concerning abundance, life histories, and 
habitat requirements of important species should be reported. This discussion 
should include a reasonably complete inventory of the aquatic organisms of the 
communities described. 

This includes a 

Important species 

A discussion of community relationships should be presented which parallels 
that outlined in Section 3.6.1. In addition, seasonal changes in the major 
biotic and abiotic components of each community should be discussed. 
and scientifically valuable thermal ecosystems are frequently associated with 
geothermal areas; the user should locate and describe any such ecosystems. 

Unique 
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3.6.3 Endangered Species and Habitats 

The report should include a summary of the status of plant and animal species 
determined to be endangered or threatened with respect to the site. Critical 
habitats of such species, as well as;the manner in which such habitats are 
utilized (e.g., nesting, breeding, feeding) by the species, should be identi- 
fied. Federal (Public Law 93-205,87, Stat. 884 and regulations and amend- 
ments thereto), state, and other official listings of environmentally stressed 
species should also be consulted. 

3.7 REGIONAL LANDMARKS 

The proposed activity may affect regional landmarks valued for their his- 
toric, scenic, archeological,~ architectural, or natural features. The envi- 
ronmental report should discuss the value or significance of any features on 
or near the site as regional landmarks. Specific attention should be given 
to the sites and areas listed in the "National Register of Historic Places" 
and the "National Registry of Natural Landmarks." Both lists appear in the 
Federal Register. Further guidance can be obtained from the National Park 
Service publication, "Preparation of Environmental Statements: Guidelines 
for Discussion of Cultural (Historic, Archeological, Architectural) Resources," 
August 1973." . 

Also, the user should consult with the appropriate state liaison officer for 
historic preservation about properties under consideration for nomination to 
the "National Register of Historic Places" and summarize such consultations 
in the environmental report. 
evidence of contact with the Historic Preservation Officer or equivalent 
authority for the state involved. 
Officer's written comments concerning the effect of the undertaking on his- 
toric, archeological, and cultural resources. Procedures for the protection 
of historic and cultural properties were published in the Federal Register 
(39 FR 3366) on January 25, 1974. 

The user should indicate whether the site has any archeological significance, 
and how this conclusion was reached. 
are present, the user should describe any preservational plans filed with a 
public agency. 

The environmental report also should contain 

The report should include a copy of the 

If features of significance or value 

3 .8  SOCIAL PROFILE 

This section should address those community characteristics and esthetic, 
recreational, and cultural values that can be affected by the proposed acti- 
vity. The community is the population of both permanent and temporary resi- 
dents likely to be affected. In the absence of a well-defined community, the 
total population within a ten-mile radius of the site may be substituted. 

*Copies may be obtained from Chief Historian, Room 1226, National Park 
Service, 18th and C Streets, N.W., Washington, D. C. 20240. 
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3 . 8 . 1  Community Characteristics 

The user should characterize the social structure of the community in terms 
of (1) age and sex distribution of residents; (2)  urban, suburban and rural 
areas, (3)  local governments and institutions; ( 4 )  the economic structure in 
terms of total income and output, income groups and income distribution, tax 
revenues and base; (5) employment trends; and ( 6 )  community services such as 
health care, education, police and fire protection, water treatment, sewage 
disposal, garbage collection, public transit, and welfare. 

3 .8 .2  Esthetic, Recreational and Cultural Values 

Community facilities such as parks, artificial lakes, and marinas having 
regional esthetic, recreational, or cultural value should be identified and 
described. 
discussed. 

The scenic quality of the site and its surroundings should be 

3 .8 .3  Ambient Noise 

Any measurements of ambient noise levels within and adjacent to the site 
should be reported. 
areas that could be affected by noise caused by the proposed activity. 
on noise levels should be representative of existing conditions throughout 
the area. 

Particular attention should be paid nearby populated 
Data 
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4. ENVIRONMENTAL EFFECTS OF T H ~  PROPOSED ACTIVITY 

In  th i s  c h a p t e r  o f  the env i ronmen ta l  r e p o r t  the u s e r  should  d i s c u s s  
the e f fec t s  t h a t  c o u l d  r e s u l t  i f  the a c t i v i t i e s  described i n  Chap- 
ter 2 a r e  under taken .  T h e  e f fec t s  should be d i s c u s s e d  i n  terms o f  
their p h y s i c a l  i m p a c t s  on the r e s o u r c e s  and p o p u l a t i o n s  described 
i n  Chapter  3. The  d i s c u s s i o n  shou ld  be confined to  those r e s i d u a l  
e f fec t s  t h a t  remain  a f t e r  m i t i g a t i v e  measures  have  been employed 
a s  p a r t  o f  the proposed a c t i v i t y .  Environmental  e f fec t s  t h a t  a r e  
c o n s i d e r e d  unavo idab le  b u t  either inherently temporary or amenable 
t o  rel ie f  shou ld  be c l e a r l y  d i s t i n g u i s h e d  f r o m  those regarded a s  
unavo idab le  and irreversible. 

The impacts of instituting the proposed activity should be quantified to the 
extent practicable and should be systematically presented. In discussing each 
impact, the user should make clear whether the supporting evidence is based on 
theoretical, laboratory, onsite, or field studies, and whether these studies 
were conducted specifically for the activity or for some other reason. 
source of each impact and the population or resource affected should be made 
clear in each case. 

Impacts should be distinguished in terms of their effects on individual com- 
ponents of the .environment. 
for which no impact is expected. 

The 

he repbrt should also identify those components 

Finally, the user should discuss the relationship between local short-term uses 
of the environment and the maintenance and enhancement of long-term productivity. 
As used in this guide, "short term" may be taken to refer to the life of the 
proposed activity and "long term" to time periods extending beyond this life. 

effects from the point of view that each generation is trustee of the environ- 
ment for each succeeding generation. This means considering, for example, the 
commitment of a water source as a cooling medium in terms of impairment of 
other actual or potential uses. 

'The user should assess the activity for cumulative an 

4.1 PHYSICAL ENVIRONMENT 

Any effects, beneficial or adve 
environment resulting from implementation of the proposed activity should be 
presented in this section. 

, on the various components of the physical 

4.1.1 Land Use 

Expected impacts on the terrain and on existin 
be described. Estimates of the amount of land to be affected and the nature 

nd projected land use should 
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and duration of the impact should be included. The discussion should address 
not only such topics as the effects of construction and operation of major 
facilities on land use, but also surface subsidence resulting from the with- 
drawal of geothermal fluids, disposal of trash and wastes generated by drilling 
operations, and any other project-related a.ctions resulting in impacts on land 
use, either on or off the site. 

4 . 1 . 2  Water Use 

The effects of water consumption on competing demands (e.g., irrigation, 
municipal water supplies) for local and regional'water resources should be 
described. The user should submit evidence--in the form of official documents 
from the appropriate agency or copies of contracts with owners of existing 
water rights--of his possession of water rights to support his plans to withdraw 
and use water from public water supplies. The user should demonstrate that the 
project will be in conformance with 'existing restrictions on water use. 

4 . 1 . 3  Water Quality 

Impacts on surface or underground water quality resulting frbm the release of 
wastes should be estimated and compared both to ambient conditions and to any 
applicable local, state, or federal regulations or guidelines. The conse- 
quences of such water quality impacts should also be addressed. 

4 . 1 . 4  Natural Resources 

A discussion of any effects on exploration or productiofi of mineral or energy 
resources as a result of implementation of the proposed activity should be 
included. 

4 . 1 . 5  'Air Quality 

The user should discuss the effects of the proposed activity on the atmosphere. 
Particular attention should be given to noncondensfble gaseous effluents. 
However, the effects of heat, water vapor, and particulate matter should alsh' 
be considered. 1 

4 . 2  ECOLOGICAL ENVIRONMENT 

This section should include discussion of the areal extent, manner, and inten- 
sity to which terrestrial and aquatic environments will be affected by the 
proposed activity. 

4 . 2 . 1  Terrestrial 

The acreages and kinds of soils destroyed or altered during construction work 
should be quantified; the effects on productivity and erosion potential should 
be discussed. The kinds and areal extent unities destroyed or 
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d by mechanical, chemical,,  o r  o the  
chemicals are used f o r  c l e a r i n g  v e g e t a t i  
c ides  should b e  spec i f i ed  and the  dosage rates, method of appl ica t ion ,  and 
number. of  app l i ca t ions  noted. 

Consideration of  w i l d l i f e  should include spec ies  a f f ec t ed  and l o s s e s .  oP food 
resources ,  p ro t ec t ive  cover,  den sites, and breeding, nes t ing ,  and nursery  
areas. 
should b e  pred ic ted ,  and t h e  impact ,of  displaced animals on adjacent  b i o t i c  
communities discussed.  
spec ie s  should be  considered, i f  appropriate .  Expected and p o t e n t i a l  e f f e c t s  
on endangered o r  otherwise important spec ies  should b 

Any environmental impacts 
product ion,  and rou t ine  o r  acc iden ta l  in t roduct ion  of p o t e n t i a l l y  tox ic  mate- 
r ia l s  i n t o  t h e  l o c a l  environment should be discussed. 

The user  should d iscuss  t h e  impacts of p o l l u t a n t s  
b io t a .  This  wind and water t r anspor t  of b r i n e  evapo- 
r i t e  t o  ad jac  en t ion  should be  given t o  substances 
with t h e  p o t e n t i a l  o log ica l  harm. Ef fec t s  on p a r t i c u l  
s e n s i t i v e  spec ie s  s Consideration a l s o  should be give 
bioaccumulation (i. 

The user  shou impacts caused 
s to rage  of geothermal f l u i d s ,  i f  appl icable .  The use 
eco log ica l  consequences of any subsidence r e s u l t i n g  f 
geothermal f l u i d s .  

tho& should be tabula ted ;  if 
t h e  kinds of herb ic ides  O r  s i lvi-  

SI 

The kinds and numbers of animals destroyed o r  displaced by cons t ruc t ion  

In t e r f e rence  with t h e  d a i l y  o r  seasonal  movements of 

u l t i n g  from d i s  s a l  of cons t ruc t ion  wastes, dus t  

adjacent  terrestrial '  

oncentrat ion i n  f o  cha ins) ,  i f  appropriate .  " .  

' 8  

a t i o n  of i ce  and changes i n  
a1 f a c i l i t i e s  may a f f e c t  t h  

f e c t s  of t hese  phenomena should be.  
p o t e n t i a l  e x i s t s .  

por emit ted by 
e and the  e f -  
es a reasonable 

' 1. 

~. 

d i r e c t  and i n d i r e c t  
aquat ic  organisms and ha 
include t h e  e f f e c t s  of s 

s s ion  should 

- i d e n t i f i e d .  T 
t i o n  ac t iv i t i e s  may i n t e r f e r e  wi th  d a i l y  o r  seasonal  movements of aquat ic '  
organisms should be  discussed,  i f  appropriate .  I f  t he  cons t ruc t ion  a c t i v i t i e s  
r e s u l t  i n  a n e t  increase  i n  t h e  temperature of su r face  
b i o t a ,  e s p e c i a l l y  cold-water spec ies ,  should b e  eva lua te  

o minimize impingement . described. 

Liquid e f f l u e n t  rece iv ing  w a t e r  bod d be discussed i n  
terms of volumes, thermal p rope r t i e s ,  and chemical concentrat ions;  t hese  
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parameters should be related to the optimum and tolerance limits of important 
species and food base organisms. Scouring and sediment production at the 
outfall should also be considered. 
biota should not be limited to the mixing zone, because the entire receiving 
water body (and interconnected aquatic systems) may be affected. The discus- 
sion should include such factors as changes in the natural circulation patterns, 
water quality, and alterations in nutrient budgets of the receiving water. 

Deposition of airborne pollutants may also contribute to the impacts on aquatic 
systems. The potential for ingestion and bioaccumulation of toxic materials in 
food chains should be reported. 

Exploitation of geothermal resources may result in a disturbance of natural 
thermal features such as hot springs. The user should indicate the potential 
effects on the unique ecosystems associated with such features. 

The consideration of effects on aquatic 

4 . 3  SOCIOECONOMIC ENVIRONMENT 

The user should address both favorable and adverse effects on the socioeconomic 
environment. Modifications of community characteristics should be described in 
terms of changes in life styles, social structures, and population. 

Impacts on economic structure should be discussed. 
impacts should be considered are: (1) changes in total community income and 
outputt (2) income distribution; (3) the emergence of income groups; ( 4 )  incre- 
mental’increase in regional products; (5) changes in local and state tax 
revenues and structures. 

Some factors for which 

Impacts on employment through the creation of new and temporary jobs and 
resulting increases in demands for community facilities and services should be 
addressed. Probable changes in regional esthetic, recreational, and cultural 
values should be reported. 
levels, traffic congestion, and pollution should be identified and quantified. 
The user should provide an assessment of the visual impacts of the proposed 
activity on cultural, scenic, historic, and recreational areas. The assessment 
should include drawings or modified photographs showing any facilities asso- 
ciated with the proposed activity and their surroundings as visible from these 
nearby vantage points. 
visual intrusions should be estimated. 

Inconveniences in the form of increased noise 

The number of people that would be affected by such 

The user should state whether any offsite right-of-way will pass through or 
near an area’of known historic, scenic, cultural, natural, or archeological 
significance. 

4.4 POTENTIAL ACCIDENTS 

Accidents are short-term phenomena that present a danger to human health and 
safety and environmental well being; they are usually caused by human error or 
the failure of a vital piece of equipment. Some types of accidents that might 
occur as a result of geothermal activities include well blowout, explosion, 
fire, spillage of pollutants or hazardous material, and leakage of wells, 
holding ponds, or sumps. 
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The user should discuss the full range of credible potential accidents that 
could occur during the implementation of the proposed activity. The discus- 
sions should include the expected cause(s) and consequence of each potential 
accident. Preventive and remedial measures for accidents should also be 
presented. 

- I .  

, .. 
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5. EFFLUENT AND ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS 

In th i s  c h a p t e r  the u s e r  shou ld  describe the procedures  for collec- 
t ion  of the b a s e l i n e  d a t a  p r e s e n t e d  i n  other c h a p t e r s  and d i s c u s s  
any  p l a n s  or p r o g r a m  for env i ronmen ta l  m o n i t o r i n g  t o  d e t e c t  i m p a c t s  
of the proposed a c t i v i t y .  

This chapter is not required for those activities that belong to the Systems 
Development or Exploration categories; it is optional for activities classified 
as Production Testing (see Table 2 in Part A). However, if there are measure- 
ment or monitoring programs for a proposed activity from one of these categories, 
the user is encouraged to report them. Environmental reports for all other 
activities should contain a description of relevant measurement and monitoring 
programs. In each case the user should supply information only to the extent 
that it is pertinent to environmental characterization and environmental effects 
described in Chapters 3 and 4 .  

5.1 PROGRAM UNDERTAKEN PRIOR TO THE START OF THE PROPOSED ACTIVITY 

This section should describe the program for characterizing the site and the 
surrounding region (including any rights-of-way related to the project) prior 
to the start of the proposed activity. The guide indicates general environ- 
mental factors to be evaluated and the parameters to be measured; the user 
should add any other factors necessary to provide reasonably complete baseline 
data against which to measure future impacts. Excellent guidance for develop- 
ing an environmental measurements program is given in "Guidelines for Acquiring 
Environmental Baseline Data on Federal Geothermal Leases" (The Geothermal 
Environmental Advisory Panel, January 1977).* 

The program for collection of initial or baseline environmental data prior to 
initiating the proposed activity should be described in sufficient detail to 
demonstrate that the user has established a thorough and comprehensive approach 
to data collection. The description of the program should be confined prin- 
cipally to technical descriptions of instrumentation, scheduling, technique and 
procedures. 

Particular attention should be paid to the description of sampling design, 
sampling frequency, statistical methodology and validity (including calibration 
checks and standards) in order to justify the scope of the program and the 
timing and scheduling of data collection. 
instrument accuracy, sensitivity and reliability. When standard analytical or 
sampling techniques are to be utilized, they need only be identified and 
referenced . 

Information should be provided on 

*Copies may be obtained from the Chairman, Geothermal Environmental Advisory 
Panel, 345 Middlefield Road, Menlo Park, CA 94025. 
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When information from the literature has been used, it should be concisely 
summarized and documented by reference to original data sources. When the 
availability of original sources that support important conclusions is limited, 
either extensive quotations or references to secondary sources should be pro- 
vided. 
clearly distinguished from information derived from the user's field measurements. 

In all cases, information derived from published results should be 

5.1.1 Surface Waters 

When a body of surface water may be affected by the proposed activity, the 
report should describe the means by which the baseline conditions of the water 
and the related ecology were determined. 
permit verification of any predictive computations or models used in the 
evaluation of environmental effects. 

The methods for,measuring physical and chemical parameters of surface waters 
should be described. The user's sampling program should be outlined in suffi- 
cient detail to demonstrate its adequacy with respect to both spatial coverage 
(i.e., surface area and depth) and temporal coverage (i.e., duration and 
sampling frequency), giving due consideration to seasonal effects. The tech- 
niques used to investigate any condition that might lead to interactions with 
effluents (such as how the presence of impurities in a water body may react 
synergistically with heated effluent or how the heated effluent may restrict 
mixing and dispersion of pollutants) should be described. 

Table 5 lists the important chemical species occasionally found in spent 
geothermal fluids. 
any geothermal effluent discharges are also listed. 
need not include all of these parameters but should cover those that'are 
expected to significantly impair the quality of surface wateys,. Other impor- 
tant parameters not listed should be reported if unusual ambient conditions 
warrant their inclusion. 

The report should describe any computational dels used in pred 
and temporal changes in surface water quality and the dispersion 
tics of surface waters. The discussion should include the bases for these 
models, the means for their verification, and their validity-and accuracy. 

The user should describe the baseline program used to characterize aquatic 
systems in the project area. 
equipment used for ecological assessments should be included. 
programs should be discussed in terms of the pattern and frequency of sampling 
and duration of observations, with emphasis on those procedures used to estab- 
lish the presence and abundanceef important species. 

The methods of analysis and interpretations of field and laboratory data should 
be discussed. This discussion should include degrees of precision and accuracy 
of reported estimates when appropriate. Procedures for verification of taxo- 
nomic determinations should be discussed, either by reference to a collection 
of voucher specimens or other means whereby consistent identification of spe- 
cies is assured. 

Sufficient data should be gathered to 

The physical properties of water likely to be affected by 
The monitoring program 

Details concerning the rationale, techniques, and 
All sampling 
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Table 5. Water Quality Parameters Associated 
With Geothermal Effluents 

Chemical Parameters 

Ag 
As 

B as H3BO3 

Ba 

Br 

Ca 

CH4 

co2 

c1 

cs 
cu 

F 

Fe 

HCO 3 

Hg 

H2S 

- 

I 
K 
Li 

Mg 
Mn 
Na 

NH~+ 
Pb 

Rb 
Si as Si02 

- - 
so4 
Zn 

Alkalinity, acidity and pH 
Total dissolved solids 

Dissolved oxygen 

BOD and COD 
Radioactivity 

Physical Parameters 

Color 

Suspended solids 
Taste and odor 

Temperature 

Turbidity 
Atmospheric reaeration rate 

Evaporation rate 

Velocity (average) 
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Rationale for predictions of any nonlethal physiological or behavioral re- 
sponses of important species due to project-related impacts should be discussed. 
Parameters of stress for important species of the aquatic systemspshould be 
identified, including potential synergistic effects. 

5.1.2 Groundwater 

The monitoring program for detection of impacts on local groundwater should be 
described. 

Required information concerning the properties and configuration of the local 
aquifers, spatial and temporal variations in groundwater levels and groundwater 
quality data should have been presented in sufficient detail in Chapter 3 to 
permit a reasonable projection of the effects of the proposed activity on 
groundwater. Methods (including instrumentation) used to obtain and reduce the 
data presented should be described. The monitoring program should include 
those chemical species and characteristics listed in Table 5 that are expected 
to significantly impair the quality of groundwater. 

Models may be used to predict such effects as changes in groundwater levels, 
dispersion of contaminants, and eventual transport through aquifers to surface 
water bodies or wells. The models should be described and supporting evidence 
for their reliability and validity presented. 

5.1.3 Air - 
The user should describe the programs for obtaining information on local air 
quality, if relevant, and local meteorology. The report should address particu- 
larly those materials that are known to be present in the geothermal fluid or 
steam, especially as non-condensable gases, Air pollutants of possible geo- 
thermal origin are listed in Table 6 ;  the air monitoring program should include 
those that can significantly impair the local air quality. 
location, instrumentation, frequency, and duration of measurement should be 
specified. 

The sampling, 

Table 6 .  Potential Air Pollutants 
Associated with Geothermal Steam 

CH4 H 2 S  

C2H6 Hg 
co2 N 2  

H2 NH3 

H2BO 3 
HF Aerosols 

H 2 0  Particulates 

Rn and daughter products 

H3P04 
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The user should identify sources of meteorological data used in atmospheric 
traqsport models. Locations and elevations of observation stations and fre- 
quency and duration of measurements should,be specified both for the user's 
measuring activities and for activities of governmental agencies or other 
organizations on whose information the user has relied. The report should 
include descriptions of instruments, performance specifications, calibration 
and maintenance procedures, data output and recording systems and locations, 
and data analysis procedures. 

Any models used to estimate basic meteorological information or to estimate the 
effects of effluent systems should be described in detail and their validity 
and accuracy discussed. 

5.1.4 Land 

The collection and evaluation of data regarding the terrestrial environment 
should be presented. 

Those geological studies designed to determine the environmental impact of the 
proposed activity should be described, including the sampling pattern, the 
sampling methods, pre-analysis treatment, and analytic techniques. In particu- 
lar, any vertical leveling surveys or other land deformation studies associated 
with monitoring subsidence should be reported. 
activity in the vicinity of the site should also be reported. 

Any efforts to monitor seismic 

The report should state the methods used for identifying the actual land use in 
the site environs and for acquiring demographic data for the region. 
of information should be listed, and methods used to forecast probable changes 
in land use and demographic trends should be described. 

Sources 

Studies designed to determine the physical and chemical properties of soils 
should also be described. Descriptions should include: (1) soil parameters 
assessed; (2) the t'ationale for, and identification of, the sampling pattern; 
(3) the sampling methods; (4) pre-analysis treatment of samples; and (5) ana- 
lytical techniques utilized. Statistical treatments of soil properties should 
include estimates of standard error, if appropriate. Methods used for deter- 
mining natural variations of soil parameters should be reported. 
for utilizing available data for predicting impacts should be described. 

The rationale 

Methods and techniques implemented to inventory the biota and assess ecological 
relationships should be discussed, especially with reference to important 
terrestrial biota. The general considerations for sampling and analysis 
should be similar to those suggested for aquatic systems (Sec. 5.1.1). How- 
ever, the design and timing of surveys would necessarily vary to accommodate 
differences in (1) physical habitat, (2 )  character and habits of terrestrial 
biota, and (3)  interrelationships of terrestrial systems. The user should 
present, as in Section 5.1.1, the details of the program used for taxonomic 
validation, as well as the rationale and details of methodologies used for 
predictive assessments. . 
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5.2 PROGRAM UNDERTAKEN DURING THE PROPOSED ACTIVITY 

This section of the environmental report should cover the scope and objectives 
of the monitoring program to be undertaken during the proposed activity. The 
treatment should be similar to that outlined in Section 5.1. Details on 
differences between the programs prior to and during the proposed activity in 
terms of technique, instrumentation, scheduling, and procedures, as well as 
reasons for such differences, should be provided. 
parameters to be monitored for detailed evaluation should be provided. Ex- 
cerpts from applicable water and air quality standards should be included, and 
these standards should serve as limits for normal operating conditions. 

A tentative listing of 

In addition to monitoring surface water, groundwater, air, land, and ecology, 
the proposed program for monitoring gaseous and liquid effluents both from 
geothermal and non-geothermal sources should be explained in terms of: 
(1) methods, locations, and frequencies of sampling; (2) analytical techniques; 
(3)  instrumentation sensitivity and reliability. Monitoring procedures pre- 
scribed by local, state, or federal agencies as conditions placed upon opera- 
tion should be identified. 

The criteria for setting threshold levels for corrective action should be 
presented. 
the applicable regulation should be cited. For quantitative limits set by the 
user to conform to qualitative standards or restrictions, the user's rationale 
should be presented. In either case, the user should specify the action to be 
taken if measurements exceed thresholds. 

In the case of prescribed quantitative standards set by agencies, 

In principle, the baseline measurement program (Section 5.1) established by the 
user should be appropriate for monitoring effects on aquatic ecological systems 
during the proposed activity. 
overall monitoring effort. Certain monitoring may serve no further purpose 
with respect to the project. In other instances, the program may be made more 
effective by changing frequency of sampling, locations of sampling stations, 
and so forth. Any changes should be described and justified. If possible, the 
user should indicate how changes in the physiological and behavioral charac- 
teristics of aquatic biota may be attributed to specific effects of plant 
operation, to natural variation, or to other causes. 

However, the user may choose to modify the 

The previous guidance with respect to monitoring of aquatic systems is gener- 
ally applicable to terrestrial systems. 

5.3 

Other environmental measurement and monitoring programs in the vicinity of the 
site may be conducted by organizations not directly supported by the user. If 
these programs are.relevant to characterize the site environment or monitor the 
proposed activity, they may be substituted for portions of the user's measure- 
ment and monitoring programs. 

OTHER ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS 

The report should identify those organizations responsible for other environ- 
mental measurement and monitoring programs. 
conduct these other programs should be summarized. 

The procedures and methods used to 
The user should defend the 
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relevance and adequacy of any programs that are offered as substitutes for 
elements of the user's programs. The user's plan to acquire and integrate 
information from other environmental programs should be presented. 
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6 .  RECLAMATION AND RESTORATION 

In this  c h a p t e r  the u s e r  shou ld  d e s c r i b e  p l a n s  and p o l i c i e s  
r e g a r d i n g  r e c l a m a t i o n  and r e s t o r a t i o n  of the s i te  a t  the end 
o f  the proposed a c t i v i t y ' s  u s e f u l  l i f e .  

Topics that should be addressed include well field abandonment; amount of land 
irretrievably committed; amount of equipment and buildings to be removed; 
specific actions to be initiated for reclamation or restoration of disturbed 
areas; environmental consequences of reclamation and restoration activities; 
state and local requirements, such as bonding to ensure adequate restoration; 
and estimated c o s t s  of abandonment and of restoration. 
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7.  ALTERNATIVES TO THE PROPOSED ACTIVITY 

T h i s  c h a p t e r  o f  the env i ronmen ta l  r e p o r t  shou ld  p r e s e n t  a 
d e s c r i p t i v e  a n a l y s i s  of the a l t e r n a t i v e s  a v a i l a b l e  w i t h i n  the 
scope of the a c t i v i t y .  I t  should i n c l u d e  i n f o r m a t i o n  r e l e v a n t  
both to  the a v a i l a b i l i t y  of a l t e r n a t i v e s  and t o  their r e l a t i v e  
m e r i t s .  
selection o f  the proposed a c t i v i t y  f r o m  a m n g  the a v a i l a b l e  
o p t i o n s .  

The  c h a p t e r  shou ld  a l s o  p r e s e n t  the b a s i s  for the u s e r ' s  

The discussion of alternatives should be confined to options such as siting 
within a lease area, use of the geothermal resource, and facility and equipment 
designs. The 
report should demonstrate that the proposed site-activity combination is clearly 
preferable over the other alternatives both from engineering and environmental 
impact standpoints. 

Alternatives should be of a site- and resource-specific nature. 

The discussion should include consideration of alternatives for support facili- 
ties as well. For example, alternative transmission line routes and terminal 
locations should be considered. 
posed routes should be discussed. Sufficient information (including selection 
criteria) for assessment of the alternative routes should be provided. 

The rationale for the selection of the pro- 

Throughout this chapter the user should emphasize those alternatives that 
appear promising in terms of environmental protection. Different designs for 
processes and facilities that are essentially identical with respect to envi- 
ronmental effects should be considered only if their costs are appreciably 
different. Alternatives should be included if (1) they provide improved 
levels of environmental protection, and (2) although not necessarily economi- 
cally attractive, they are based on feasible technology available to the user. 

Discussions of potential environmental effects of alternatives should be 
documented and supported by available information. To the extent practicable, 
the magnitude of each effect should be estimated. Where quantification is not 
possible, qualitative evaluations should be expressed in terms of comparison to 
the effects of the proposed activity. 
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8. REVERSIBLE AND IRRETRIEVABLE COMMITMENTS F R E  3URCES 

Any irreversible and i r r e t r i e v a b l e  commitments o f  resources e x p e c t e d  
t o  r e s u l t  f r o m  a n y  phase  o f  the geothermal  a c t i v i t y  shou ld  be d i s -  
c u s s e d .  This d i s c u s s i o n  should  i n c l u d e  both direct commitments, 
s u c h  a s  d e p l e t i o n  of t hermal  e n e r g y  and wa ter  from a geothermal  
reservoir, and irreversible env i ronmen ta l  losses, s u c h  a s  l a n d  
subsidence and d e p o s i t i o n  of heavy  m e t a l s  i n to  surround ing  soils. 
A l l  r e s o u r c e s ,  i n c l u d i n g  w a t e r ,  l a n d ,  m i n e r a l ,  b iot ic ,  e n e r g y ,  and 
s o c i e t a l ,  shou ld  be c o n s i d e r e d .  

In  t h i s  d i scuss ion ,  resource l o s s e s  (e.g., land, water, f u e l ,  nonrecyclable 
bui ld ing  ma te r i a l s )  should be considered i n  terms o f  r e l a t i v e ,  long-term n e t ,  
and absolu te  e f f e c t s .  
a few ind iv idua l s  of a given animal o r  p l a n t  spec ies  could represent  d i f f e r e n t  
degrees of s ign i f i cance ,  depending on the  t o t a l  population i n  the  immediate 
region.  I n  t h e  case of a s m a l l  l o c a l  populatkon, such a l o s s  could be less 
se r ious  i f  th'e s a m e  spec ies  w e r e  abundant i n  neighboring regions.  
t h e  l o s s  of  a given'amount of h ighly  des i r ab le  land should be evaluated i n  
terms of the  t o t a l  amount of such l a n d d n  the  environs.  These relative assess- 
ments should show the 
e x i s t i n g  i n  surroundi  regions.  The same approach, o r  o the r  appl icable  methods, 
should be appl ied  i n  assess ing  i r r e v e r s i b l e  and i r r e t r i e v a b l e  commitments of ' 

o the r  resources  impacted by o r  u t i l i z e d  i n  conjunction with t h e  proposed ac t iv -  
i t y .  
of geothermal resources ,  i r r e v e r s i b l e  environmental l o s ses ,  sdch as con- 
sumptive use  of water. 

As an example of r e l a t i v e  impact assessment, t he  l o s s  of 

S imi la r ly ,  

rcentage of expected resource loss i n  r e l a t i o n  t o  t h a t  

The d iscuss ion  should include both d i r e c t  commftments, such as deple t ion  
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9. TRADE-OFF ANALYSIS 

T h i s  c h a p t e r  o f  the env i ronmen ta l  r e p o r t  should  d e m o n s t r a t e ,  t h rough  
a t r a d e - o f f . a n a l y s i s  o f  the i m p a c t s  of the proposed a c t i v i t y ,  why 
i n  the u s e r ' s  judgment  the aggrega te  benefits ou twe igh  the aggrega te  
costs. 

Although t h e  trade-off a n a l y s i s  approach is  conceptual ly  s i m i l a r  t o  t he  benef i t -  
cos t  approach c l a s s i c a l l y  employed i n  a purely economic context ,  t h e  methods 
d i f f e r  procedurally.  This i s  because the  impacts t o  be  eva lua ted  w i l l  no t  a l l  
be monetized by t h e  user .  The incommensurable na tu re  of some impacts makes i t  
v i r t u a l l y  impossible t o  provide a concise  assessment of b e n e f i t s  vs. c o s t s  i n  
q u a n t i t a t i v e  terms. 
aga ins t  c o s t s  i s  c l e a r l y  no t  f e a s i b l e  here ,  t h e  user  can eva lua te  t h e  impacts 
on a judgmental b a s i s  t h a t  i s  cons i s t en t  wi th  t h e  underlying concept of bene f i t -  
cos t  ana lys i s .  

Even though a simple numerical weighing of b e n e f i t s  

A s  ind ica ted  above, i t  i s  incumbent on t h e  user  t o  demonstrate t h a t  t h e  bene- 
f i t s  of t h e  proposed a c t i v i t y  are considered t o  outweigh t h e  aggregate  cos t s .  
I n  present ing  t h e  trade-off ana lys i s ,  t h e  user  should f i r s t  consider  t h e  bene- 
f i t s  from t h e  proposed a c t i v i t y .  Second, p ro jec t  expendi tures  and environ- 
mental impacts should be  considered; t hese  d e b i t s  should be  summarized i n  
t abu la r  form. 

Act ivi t ies  of a "research and development" na tu re  t y p i c a l l y  have c o s t s  t h a t  f a r  
exceed t h e i r  immediate bene f i t s .  However, t h e  use r  should be  a b l e  t o  show t h a t  
t he  eventual  b e n e f i t s  from such ac t iv i t i e s  w i l l  compensate f o r  any immediate 
cos ts .  
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10. COMPLIANCE WITH REGULATIONS AND OTHER CONTROLS 

In this c h a p t e r  the user shou ld  l i s t  a l l  f e d e r a l ,  s t a t e ,  and 
r e g i o n a l  licenses, p e r m i t s ,  and approva l s ;  env i ronmen ta l  q u a l i t y  
r e q u i r e m e n t s ,  l a w s ,  and ord inances ;  l and  u s e  p l a n s ,  p o l i c i e s ,  
and controls a p p l i c a b l e  t o  the proposed a c t i v i t y .  

A list and description of all relevant land use plans (or zoning restrictions), 
policies, rules, and regulations of all federal, state, and local regulatory 
agencies as they affect the site of the proposed activity should be provided. 
The user should also discuss fully how his proposed activity may conform or 
conflict with the objectives and specific terms of these approved or proposed 
land use plans, policies, and controls. In the event full reconciliation 
cannot be achieved, the user should state the extent to which the proposed 
activity has been reconciled with the plan, policy, or control. 

The user should list and give the status of all licenses, permits, and other 
approvals of construction and operations required by federal, state, local, and 
regional authorities for the protection of the environment. The relevant 
statutory or other authority requiring approvals with respect to construction 
and/or operation should be cited. 
environmental component to which the approval is addressed; categories could 
include, for example, air, land, and water use and planning. The listing 
should contain any environmental quality requirements, laws, and ordinances 
applicable to the proposed activity. A comparison of legal limits or standards 
with conditions expected to result from implementation of the proposed activity 
should be made. 

The list should be categorized by the 

If applicable, the status of efforts to obtain a water quality certification 
under Section 401 and discharge permits under Section 402 of the Federal Water 
Pollution Control Act (FWPCA), as amended, should be summarized. Any other 
actions, such as a pending request based on Section 316(a) of FWPCA for alter- 
native effluent limitations, should be explained. 

If a discharge could alter the quality of the water or air of another state, 
the user should indicate the state or states that may be affected and their 
applicable limitations, standards, or regulations. 

Where consumptive water uses involve permits, the user should show evidence of 
such with respect to state, federal, or other authorities having purview over 
the proposed diversion. 

The user should also report all contacts and consultations made with state, 
local, and regional regulatory authorities. Any meeting held with environ- 
mental and other citizen groups should be cited. 
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APPENDIX 1. 

ERDA REGULATION - GUIDELINES 
FOR ENVIRONMENTAL REVIEW 
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CtUPTER 1ll-U.8. ENEMY RESEARCH 
AND MVEWPMEM ADMINISTRATION 

PART IIl--CUIDEUNES FOR 
ENVIRONMENTAL REVIEW 
Mircellrneous Amendments 

promulgated Md publlahed tn the P%D- 

policies and procedws for me discham? 
of the responsibilities of the Atomic En- 
ergy Commi.%iion (AEC)--.operations 
with respect to the National Environ- 
mental Policy Act d 1969 (N'EF'A) and 
other related authorities. The E n e m  Re- 
search and Development Administration 
(ERDA). the statutOrg successor to the 
operational functions of the AEC as a 
result of the Energy Reorganization Act 
of 1974. adopted those guidelines on 
March 3,1975 (40 FR 8794). Thepurpose 
of those regulations was explained in the 
preamble to the AEC operations guide- 

Chi E k b w  14, 1974. gulaeunes were 

ERAL RECXSTSR (39 FR stno) #tsblfshing 

711.43 

111.45 

711.47 

71 1 .IO 
711.51 
71&53 

711.15 
71 1.67 

71 1.85 
711.87 

lines. 
Experience with these guidelines has 

indicated that certain changes fbre need- 
ed for the sake of clarity, particularly in 
amending the guidelines to conform to 
ERDA's organizational StNCtUre. AC- 
cordingly. Part 711 of n t l e  10. Code Of 
Federal Regulations is amended as set subp.rt -era1 Ouidance for eontent of (a) wth ststutors 

responsibilities and other essential con- forth below. 
siderations d naMonal policy. 
shall conduct its activities in tl. man- units of ERDA. They will apply to all re- 

views Of proposed not yet 
menced and wfll also apply to the maxi- u s.c 5815): 8ec. 102,03 stat.  os3 (u V.S.C. welime, to encourage productive and 

joyable harmony between man and his mum extent practicable to reviews cur- 4332). 

environment, to midmlze damage to the rently in process. These amendments are Subpart A-General 
environment, to enhance environmental promulgated as final amendments to the 

guidelines since they are matters relating * 71'J 
to agency procedures and the agency de- (8) The National Environmental Pol- QucLutyv restore qualitv 
sires that these procedures be' available ICY Act of 19Bg (NEPA), implemented by lost previousl~* and to preserve 
immediately for application to the large Executive Order 11514 (E .0 .  11514) systems and to the meatest 
number of environmental reviews cur- dated March 5. 1970 185 FR 42473, and ~ ~ ~ o e ~ ~ ; d ,  ERDA will incorporate 
rently in process. For these reasons, the the Guidelines of the Council on En- into Its and deckionmaking agency has detennined that it is not nec- vimnmental Quality (CEQ) of AuWt 1 
essary to provide notice of propcrsed rule- 1973 (40 CFR Part 1500, 38 FR 20550): pmcesses* consideration Of the 
making, opportunity for public participa- rewire that d agencies of the Federal comequences u-'"~ may 
tion or delay of effective date. However, Government Prepare detailed environ- be caused its by: 
in order to provide the public with an mental Statements on proposals for 
opportunity to comment on these guMe- legislation and other major Federal ac- and short-range @' Bc- 
lines, interested persons mag submit. on tlons SIgniflCantly affecting the quality t'ons to man, inclUding hi8 and 
or before March 14, 1977, written com- of the human environment. The oblec- sy\y " E " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a l s z -  
ments to the Director. Once of NEPA tive of to build into the Federal ing alternative actions that ma>, a,,oid, 
Coordination. Mail Station E-201. U.S. agency decisionmaking Process. begin- 
Energy Research and Wve]opment Ad- ning at the eWIie3t po~sible point, an adverse impacts; 
ministration, Washington, D.C. 20545, aPPrOPrhk and Careful consideration of '3) Providing for disclosure Of the 
These comments be considered with environmental s~pects of proposed ac- potential environmental e'ect~ 0' "eh 
respect to the desirability of further ~ ; ~ t f ; ~ b e t h ; ~ ; ~ ~  ~;h.rO~;~~ ~ ~ ~ ~ ~ ~ ~ ~ , o ~ l ~ ~ ~ n ~ ~ ~ ~ ~ ~  2; 
amendment of this Part. 

These amendments are prom?gated addition, section 309 of the Clean Air 
under authority provided in Section 105, Act ( C M ) ,  as amended, provides that 5 711.5 Applirsbility. 
88 Stat. 1238 (42 usc 5815). and section the Administrator of the Environmental to all ERDA 
102, 83 Stat. 853 (42 USC 4332) and are Protection Agency (EPA) shall review 
effective January 26, 1977. Part 711 is and comment on any matter relating to (b) part ERDA Rdminis- 
hereby revised to read as follows. authority In such pro- trative actions and legislative proposals, Dated at Oemantown, this posed legislation or such other major Federal action. Ofece of Management those actions and propoaak 

For the Energy Research and Develop- September 14. 1971, and OMB Circular ~ ~ ~ ~ ~ ~ t ~ & f & ~ ~ ~ n ~  
JAMES L. LIVERMAN. provide guidance in connection with the valved shall determine early as 

Assistant Administrator. ~ ~ ~ ~ r i ~ o , ~ n ~ ~ ~ ~ ~ ~ ~ n a t i o n  Of possible their respective wspomibil- 
lor Environment and Safety. ities the preparation and processing 

5 71 1.2 Purpsc. of that documen: including desima- Subpar( A-General and tion of a single agency. to a s m e  9 e C  

procedure for discharging the berm Re- leadership responsibilities where appro- 71 1.1 Background. 
71 1 2 Purpose. 
711 3 PollCY searcn and Development Abhistra .  priate. Where a lead mency prepares the 
711 5 Appllcabilltg tion's ,ERDA, responsibilities with re- document. the other agencies involved 
71 1.7 Definltlons. spect to =A. 11514, section 309 of are expected to provide BSSlStanCe W i t h  

~ - - - .- - -..--, . 
Envlmnmental Impact Statemants 

These amendments will apply to all 71181 corm. 
711 83 Body of statement. 

AWTHOIIITY: &C. 101, 88 Btat.,1238 (42 ner c a ] c ~ t &  to prOmk the 

(') both the 

minimize Or 

Pres*dent' and to the 

,a, This pan 
organizations. 

8th day of December 1976. and Budget (OMB) Bulletin No. 72-6 of 

ment Administration. No- A-95 (Revised) Of January 2. 1976, is to be the agenc:e in- 

with Other agencies' 

, a ) ,  This part ~ b b f k h e s  
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1828 
mpect to thelr uew ob jurMMon m d  be the buic  ERDA management docu- 
exgertke. PDctOrs relevant in detennln- ment for plannine, bud8etlnr. mLOI0- 
lug an approprlrte lead srency include lnr. md reviewing the broed enOima- 
tlme requence in whlch the agencien be- lnentpl hPllcatfons d u1 ER.DA enerp3f 
come involved. the magnitude of thelr re- Iraearch, dmlwment  md dunonstra- 
rpectlve fnvolvement, and thdr reletive t i ~ n  
expertise with respect to the antlci- (c) An “enviroMlmtal -t mean- 
patedenvhnmental&ectaofthepm- ment” (EIA) ls a written document 
posed action. Whether an assessmait or which evaluates the en-tal im- 
rtatement is prepared by a lead rgencp or Peek Of Eroposed acWns to m- 
is prepared jointly by 6everal rgencies. rure that environmental values are con- 
the document should: sidered a t  the earlledt manlneful point 

(1) Evaluate the environmental con- in the decls1-W ProcssS, .nd 
requencw of the N1 range of Federal which provides the basis for a deter- 
actions Involved; mination whether an enMnmental im- 

(2) Renect the views of all participat- pact statement wlIl be prepared. 
ing agencies: (d) An ~‘envlronmental impact rtate- 

(3) Be prepated before major or h e -  ment” (EIS) I6 a written document pm- 
versible actions have been taken by w pcycd at the earUe8t m w a  point 
of the particlpatlng rgencies. in the d e c I 6 l o d i n g  proass which 

(c) part applies to proposed ac- rnslyzes the envlronmntal Impsch .d- 
tions which may have a rlpnlficant en- tmCiated with a Droposcd ERDA 
vlronmental &ect even though they and of reassonab& available alternatlveo 
arise from projech or programs hiti- and refllech nsponsible public and gov- 
ated prior to enactment of NEPA. emmenw and concern. 

(d) The following actions are not sub- (1) A “droit environmental impact 
lect to the requirements of thb part: rtatement” (DEI$), I6 a p r e m m  

( 1) Administrative p m m e n t s  (e.0.. statement which k circulated for review 
general mu~plies) : and comment outside of ERDA as a ve- 

(2) Contrscts for pen& R N ~ ;  hick for elicitlne additional pub& and 
(3)  Personnel actions: . govemmental participation in the ERDA 
(4 ) Legislative proposals o-tfne  en$^^&^;^^'^^^ i m p ~ t  

in another agency- 
(5) Legtslative ;)mposBLs not relating statement” (FEIS) b & revlsed DEIS 

which considers and eval-tes (a) the 
primary areas of responsibility; substantlve Issues and comments raised 

( 6 )  Legtslative or h in is t ra t ive  ac- and (b) new hformatbn developed dur- 
tlons in the nature of conceptual de&%. U the Public review DeaOCl. 
architectural and enginering rws ,  (e) A “negative deolarstlon” I6 a docu- 
basic research. and other -t=tive ment prepand subsequent to a decision 
matters or legb!ative propo6als having that an a‘wlronmental impact &&ement 
no foreseeable impact on the quality of will not be prepand for a Proposed ac- 
the human environment. tion where the action is one which: (1) 

Has been identifled earlier in an EDP or Q 711.7 Definitioru. EM as an action for which a statement 
(a) An “action” u6ed in this part ls would be prepared: (1) b similar to Bc- 

one which may deet the puellty of the tlons for whlch ERDA hm prepared a 
human environment. aignlllcant number of rtatements; ( 8 )  

(1) An “admlnI6tratlve action” I6 an HM previ01lQ been announced M being 
ERDA actlon, other than a legidative the rubject of a rtatement; or (4) ERDA 
action (M denned herein), which ln- has determined not to prepare ruch a 
cludes but I6 not necessarlly llmlted to: rtatemmt in r e s p o ~ e  to a muwt from 

(1) A new or contlnulng project or pro- CEQ to prepare a rWe.ment. TWn docu- 
gram. or expamion or revision to a con- ment ahall set forth the declsion and 
timing program: brie!ly rtate the ~ ~ E Y O M  therefor. 

(A)  Directly undertaken by ERDA; (I) ~8progruns” are nggregates of 
(B) Supported in whole or in part projectswhlchrhascacommonoblective 

through ERDA contracts. grant& losns. or purpose and are MI inter-related that 
guarantees, subsidies, or other forms of planning or decisionmaking with re- 
nnancial assistance: spect to any one component would be 

likely to rignlflcantly affect planning or 
decisionmaking with respect to any other 
component. 

(g) “Projects” are indlvidualized 
ERDA WtiOM including. but not llmlted 
to. proposed construction of a facility 
which may. but need not. constitute a 
part of a larger program. 

chb “Responsible Assistant Adminis- 
trator” is that Assistant Administrator 
who has been assigned overall responsi- 
bility for the conduct of a program, proj- 
ect, or other ERDA actlon which may be 
subiect to this Part. 

(1) “Appropriate ERDA omcial“ is the 
program division. fleld organization. or 
any other subunit head within ERDA 
who has been assigned direct responsi- 
bllity for the conduct of a program, proj- 

to or affecting mattera d b  

CC) Involving &.ERDA lease. permit.’ 
or license. 

(11) The establishment or modlflcation 
by ERDA of rules, regulations. or poli- 
cies. 

( 2  1 A “budgetary action” is a legisla- 
tive action (as deflned herein). involv- 
ing an ERDA request to Congress for 
authorization and appropriation of 
funds for a proposed construction llne 
item. or other proposed major activity 
or program. 

(3 )  A “legislative action” is a favor- 
able report or recommendation on a 
proposal for legislation sponsored by 
ERDA. including a budgetary action as 
deflned herein. 

fb)  An “environmental development 
plan” (EDP) is generally anticipated to 

eet, or other ERDA action abject to 
Lhls part. 

(1) “Bumman sheet” h a brLef rum- 
mary of the rionfdcant aspects of Ip 
envlronmentpl impact rtatement which 
acconwanfes the EIB. It I6 prepcued la 
accordsnce with Appendlx I of the CEQ 
Ouidellnm (40 CFR 1100). 

Subpart B-Enutmnmental Impact 
Arurunrntr 

6 71133 CriterL for determining need 
for environmental impact auar- 
menu. 

(a) An environmental impact US~B(L- 
ment b 0rdhaa-U~ not requlred for ac- 
tlons and rlknurtives with respect to 
whlch an envlronmental impact wwa- 
ment or rtatement bas been formerly 
prepared by ERDA OF another PMerPl 
agency and that in the oplnlon of the 
AE8 rW redects a cumnt  cvaluatlon 
of ruch lmpacta and Wues. In theae in- 
rtancw, the relevant rslleasment or 
rtatement rhould acwmpany the pro- 
posal for ruch action through the ERDA 
review and decislonmaking process to the 
name extent LB an rsllessment or rtak- 
ment prepared under this part. 

(b) The appropriate ERDA olliciah 
are responsible for the preparation of en- 
vironmental impact assessments for all 
prowed administrative and leglslative 
actions to which this Part is applicable 
and have not been previously Identlfled 
as repufrlng envlronmental impact state- 
ments. 

tc) The Assistant Administrator for 
Environment and Safety (AES). In 
bnsultation with the Omce of the Oen- 
eral Counsel (OOC). may request the 
responsible Assistant Administrator or 
approprLate ERDA olliclal to prepare an 
envlronmental fmpact assessment for 
any proposed ERDA oction under their 
respective jurisdiction, which, in the 
opinion of the AES, may impact the 
quality of the envlronment. 
8 711.25 Content of endronment.1 Im. 

pact ulenmentr. 
(a) Environmental impact IM~M- 

menta (EU) should be brief, factual 
documents that avaluata and analyze the 
environmental comeQwnce8 of proposed 
ERDA actions in enough detail to M- 
rure that environmental values are con- 
ridered as early a8 ponelble in the de- 
clsionmaking process and to provlde the 
factual basis for a determination of the 
need for the preparation of an environ- 
mental impact statement. Assessments 
should be structured in a manner that 
is most useful for planning and decision- 
making. EM’S should ordinarily con- 
tain the following information: 

(1) Description of the proposed QC- 
tion. The proposed action should be 
briefly ducribed and known environ- 
mental issues should be identifled. 
Drawings. maps, and charts should be 
included only if directly pertinent to the 
assessment. 

(2) Description ol the ezlstfnu en- 
uftonment. The existing environment 
affected by the proposed action should 
be described only in suiacient detall to 
permit a meaniraful evaluation of the 
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8 711.45 Timing of e n h a m e n d  lrn. 

(a) Progrunmatlc envlronmental im- 
pact statements. The planned tlming for 
preparation of a programmatic environ- 
mental impact statement shall be deter- 
mined on a case by case basla and lden- 
tified as appropriate In the envlronmen- 
tal development plan for the 8WclfiC 
program. 

(1) For research, development and 
demonstratlon program. a program- 
matic environmental impact rtatement 
should be written late enough in the 
developmen: process to contain mean- 
ingful information on the effects of aP- 
plication of the technology. However. It 
should be written early enough 60 that 
the environmental inforrnatlon con- 
tained can be factored into the deci- 
sionmalcing process before the develop- 
ment process has reached a stage Of 
investment or commitment to fnplemen- 
tation likely to determine subsequent 
development or to foreclose or restrict 
later alternatives. Therefore, the follow- 
ing factors. among others. should be 
evaluated and periodically reevaluated 
I particularly when new information be- 
comes available concerning the poten- 
tial environmental impacts of the pro- 
gram) to determine' the appropriate 
point for preparation of a program 
statement: 

(1) The magnitude of Federal invest- 
ment in the program. 

(ii) The likelihood and proximity Of 
widespread application of the technol- 
Om. 

(ill, The degree and controversial na- 
ture of the environmental effects of the 
program, individually and cumulativelY, 
which are llkely to occw in the event the 
technology were widely applied. 

~ i v )  The pace at which the Program 
is moving from basic research toward 
demonstration of a viable technology. 

i V I  The extent to which continued in- 
vestment in the new techhology is likely 
to foreclose or restrict future alterna- 
tives 

121 For commercialization or other 
programs not identlfled in paragraph f a )  
( 1 )  of thls section, a programmatic en- 
vironnirntal impact statement should be 
written late enough in the formulation 
of the proposed program to contain 
meaningful information on the likely en- 
vironmental impacts of implementation 
but early enough so that the environ- 
mental information contained therein 
can be factored into the decisionmaking 
process prior to the foreclosure or re- 
striction of reasonable alternatives. 

fbb Project environmental Impact 
statements. The environmental impact 
statement shall be prepared late enough 
in the development of the proposal to 
contain meaningful information on the 
potential lorallzed environmental im- 
pacts a t  the site of the construction and 
operation of a proposed specific research, 
development. demonstratlon. or commer- 
cial facility but early enough to provide 
meaningful environmental input into 
the decisionmaking process. In all cases, 
the statement should be prepared before 
major resources are irrevocably or irre- 

pad atemenu.  

RUtlS AND RBOUlATlONS 

veraibly committed and vrior to Wino 
m actlon wlth respect to me vropoml 
project that hlu a potentlal for rfpnm- 
cant environmental tmpact. 

(c) Legidathe r ~ t l o ~  involving en- 
vlronmental impact statements. To the 
maximum extent practicable ilnal envi- 
ronmental impact statemenb rhould be 
prepared in tlme'ror conaideration br the 
Administrator before submisalon to the 
Connress of ERDA lenislative actlom. fn 
C a s &  w h m  that Is-not DraCtiCal .and 
where the nchedullng of Congressional 

adequate tlme for the completion of a 
ilxrpl envirosunental -act statement, a 
draft environmental impact statement 
may be runrkhed to the congress with 
tranmnlttal Oi comments as received. In 
any event. the text of the ilnal environ- 
mental impact statement ahhould be made 
available (1) when completed and (2) 
prior to administrative implementation. 
8 711.47 Rcrponsibilitier for pnpara- 

tion of mvironmentnl impact state- 
mmts. 

fa)  A P P ~ ~ P ~ ~ I I ~  ERDA omclsls ahall 
undertake the preparation of environ- 
mental impact statements In accordance 
with 8 711 43 and Subpart D for pro- 
posed actions identitled as requiring the 
preparation of an E18 (1) in an appro- 
priate environmental development plan, 
(2) in accordance with E 711.20. or (3) 
by the AES. after consultatfon with O W  
and the responsible Assislant Adminis- 
trator. 

(b) Before preparation of an environ- 
mental impact statement k initiated. the 
appropriate ERDA omcial shall submit 
through the reaponsible Assistant Ad- 
ministrator the following information to 
the AES for concurrence: 

(1) A description of the proposeh ac- 
tion and scope of the document. 
(21 An outline of what is lntended to 

be discussed in the statement, including 
identification of known environmental 
issues. 

(3 )  The alternatives which wfll be 
analyzed. 

( 4 1  The anticipated dates of issuance 
for both d-raft and Anal statements. 

(51 A description of activities. if any, 
which \vi11 continue. commence or occur 
with respect to the subject of the docu- 
ment prior to 30 days after issuance of 
the Anal environmental impact state- 
ment. 

(6) Recommendations as to the need 
for, and composition of, intra-agency or 
inter-agency task forces to prepare or 
assist in the preparation of the environ- 
mental impact statement and the sug- 
gested composition. 

17) A recommendation regarding the 
desirability of a joint statement with 
the participation of other agencies in 
light of 8 711 Sib). and, if so. the con- 
ditions under which such participation 
should proceed. 

(c) If after consultation with OOC, 
the AES concurs in the approach de- 
scribed pursuant to paragraph (b)  of this 
section. he shall advise the appropriate 
ERDA official to commenee preparation 
of the environmental impact statement 
and shall publish a notice of intent pur- 

hearing8 on tuch aCUOM do nOt allow 

mant to 1111.49. If, rikr cansultutlon 
wlth OOC. the AE8 d a s  not amcur he 
ahall rdvhe the appropriate ERDA or- 
m a l  or the modificationn wNch wlll be 
npulred to obt&in AES concurrence. 
(I 711.49 Noticeof intent. 

(a) After a detvminatlon has been 
made to prepare an EIS. the mponsible 
'mistant  Administrator, at the direction 
of the AES. shall cause to be submitted 
to the AES: 

(1) A Notice or Intent to prepare an 
environmental impact statement which: 

(1) Describes the proposed action and 
proposed mope of the document in sui- 
&lent detail to promote responsive com- 
ment. 

(il) Lists the alternatives to be ana- 
Ivzed. 

(iii) Indicates the locationts) of 
known documentation to be utilized in 
the preparatlon of the statement. 

(iv) Invites comments and SUggStfOM 
for consideration in the preparation of 
the envlronmental impact statement. 

(2 )  A list of individuals or oreanlza- 
tions whom the appropriate ERDA om- 
cia1 has identified as having interest in 
the environmental implications of the 
Subject actfon. 

(b) Whenever practicable, the AES 
shall cause to be published in the FED- 
ERAL REGISTER the Notice of Intent to 
prepare the environmental impact state- 
ment and shall transmit a copy of that 
Notice of Intent to appropriate Federal. 
state, and local agencies and to persons 
or groups known to be interested in the 
environmental implications of the pro- 
posed action. 
B 711.51 Required lilt#. 

(a)  The AE8 shall be responsible for 
the preparatlon and maintenance of: 

(1) Lists of actions for which environ- 
mental impact statements are being pre- 
pared. 

f z  I Lists of actions for which negative 
declarations have been prepared. 

13) Lists of persons or groups known 
to be interested in the envlronmcntal 
implicatims of speciAc ERDA actions 
(interest lists 1 .  

fb) The AES shall revise lists (1 ) and 
12, in paragraph ( a )  of this section at  
least quarterly and shall transmit a copy 
of those unclassified lists and subsequent 
revisions to CEQ. 

fci The AES shall compile list (3)  in 
paragraph (a )  of this section from those 
individuals or groups who have either. 

I 1 I Requested that copies. or notifica- 
tlon of availability. of draft environ- 
mental impact statements be sent to 
them. 

'2) Commented on a pievious draft 
environment'al impact statement. 

13) Participated in a public hearing 
held on an entlroiiniental impact state- 
ment 

(4 ,  Been identified by the appropriate 
ERDA omcia1 as harfng an interest in 
the environmental implications of a pro- 
posed ERDA action 

cd) Liat 131 in  paragraph (a )  of th& 
section shall be maintained In accord- 
ance nith the provisions of the Privacy 
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tiofpnnb, tedlmow under oath, and 
othsr &llnnar formaltties lnom .gpropri- 

rban-thedctcriledproccduns to 
be fonaaed for meclilc hearhw. 

(e) FubUc hesrh?c.s wlll be conducted 
by 8 Presiding Board SpPObkd by the 
AES. 

(f) Mkr the close of the hearing. a 
hearing record will be prepared which 
connbta of the tran6crfpt of the hearhe 
and all documents. exhiblb and other 
papers received into the record by the 
Presiding Board. The Presiding Board 
shall render a report based upon its re- 
view of the draft environmental impact 
statement. the comments recelved there- 

8b (0 UI .dfudtcatcnJr procedltn. 

(a) Internal review and approval of fgnated comment period, it ahall be con- 
draft environmental impact rtatements. cluvely presumed that no comment Is 

(1) The appropriate ERDA oiacial tobemabe. 
shall mbmit the draft en-tal on, and the hearing record and &all for- 
impact statement (DEIS) throuph the 671*.55 M l i e h u r h ~  ward Ita rcuort. Wether with the record. 
respomlble Assistant Admlnlstratos to (8) The determines. in COnSul ta -  to the m. The repart (1) identify 
the AES for review and approval. tion with the responsible Assistant Ad- ~ ~ l v e d  issum raised at the hearing 
m e w  by 00C and an I n M p l l n a n '  h-g would be BPProPr ia te  and in t he  m-1 b futun decisiom mcerning 
RCvhW C O d t b  (W), bp public hklX%t considering Other the abject matter of the envfronmental 
the Director of the Omce of NEPA Co- thtngs: Jmpact rtutement. and (1) include rec- ordination, or hls representative, pnd (1) The mamltude Of the proposed ommendations ConwrnIng the treatment 
composed of such representatives of action In terms of G C O M ~ ~ C  costs, the of these hues the final 
W D A  Headquarters and ield organizs- PeOgraPhic u e a  Involved. a d  the Impact statement in a m a n e r  to pro- 
ttom as the m deems appropriate. unip~enes~ or 8- oi the commitment oi mote fniOrmd decbionmaklng. In diS- 

(b) External review of draft envIron- the resoucm8 Involved; charging ita functiom. however. the F're- 
mental lmpact statement Upon the com- (2) The demee of intenst in the pro- Board shall not undertake to re- 
pletion o! -A's review. the AES &all D O S ~  action, as evidenced by r W U W b  issues or-nnder judgment concern- 
make the draft envfronmental lmpact from the public and from Federal. state. ing the proposd action. 
statement and Bumman meet avafl- and local authoritlea that a hearing be (g)The hearing -& and the Board 
able to the CEQ. and solicit comments held: report shall be placed In apamprhte from appropriate Federal, state and lo- (3) The complexW oi the issues and for public i-tlon and cornid- 
c~rl sgenC1e.s and organtzattons and indl- the Ukellhood that additional inlorma- e d  fn the preparation of the final en- 
vlduals. Re &all publish a IPID~RAL Rzc- tion will be of assisstance to the agency in vironmental trnmCt ne text 

and the comment perlod for the draft and to the final statement. environmental impact statement, and (4) The extent to whlch public In- 
make copies available for comment upon volvement already has been achieved ~ ~ ~ " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ " , ~ ~ ~ 1  request. Copies of the FSDWL FUcrmm through other means, such as earlier 
notice ocrul be made wallable to those on publlc hearings, meetlngs with citken pet 'm'ementL 
the appropriate Interest list. Coples of npnsentatived and/cr written comments (a) Preparation of final environmental 
the DE18 will be placed in appropriate or suggestions on the prowed action. impact statatunents. As boon as practi- 
places for publlc iaspection. (b) If it i s  determlned as set forth cable after the expiration of the written 

(c) Commenting entities should en- the above paragraph that a publfc hear- comment period and the closing of the 
deavor to furnish comments on draft ing is to be held. the AES will issue a public hearing reoord. if ang, the appro- 
environmental statements which follow notice in the RDtn*r. R r C u r r r n  at  least priate ERDA 05chl  shall initlate the 
the format of the statement wherever 15 calendar days prior to the time of preperstion of the m a l  environmental 
practical and &odd be as apeciilc. sub- such heartng whkh a: lmpact statement and summary sheet. 
stantive and factual aa possible without (1) Identify the subject matter of the tshlng Into account all substantive writ- 
undue attention to matters of form in ha-: ten comments received, the hearing rec- 
the statement. They should place em- (2) Announce the date. time and place otd. the Bosrd report and new Informa- 
phasis on the environmental impacts of of such hearing and the procedures to be tlon developea durfng the review period. 
the pro- actlon and the acceptabll- foUOrned: The final envlranmental impact state- 
ity of those Impacts on the quality of (3) Indicate the availablllty of the ment &fall Include a meanlndul. ob- 
the environment particularly as com- draft envlronmental lmpact statement. Jective and Infonative treatment of all 
pared or contrasted with the impacts of the comments. l! my. received b date, substantive issues rpleed. including a 
reasonably available altematlves. Com- and other data, as determined appro- deSCriptlOn of known nswnsible views 
meriting entlties may recommend modi- priate. for public inspection. The hearing on such Issues. The text of all comment3 
ncations to the proposed action andlor will also be announced through local received. and the Board repart. or sum- 
new altematlves that they believe will news medla when practicable. marks thereof, shall & appended to the 
enhance environmental qualie and tc) Written notification of the sched- staternent. 
avoid or mlnimize adverse environmen- ullng of a public'hearing. provldlng the m:t&lEFac: ~ ~ t e ~ ~ ~ b f i ~  environ- 
tal impacts. information referred to In paragraph tb) 

(d) Comments on the  draft envlroo- of this section, shall be sent to all per- ( l )  *e appropriate Orncial 
mental impact statement shall be con- sons and organkations known to be In- shall submit mal enWOmen~l lmWt 
sidered in the final environmental im- terested in the action. Including those WEIS) through the rmn- 
pact statement if received by the Direc- who have commented on the draft en- Iiible Assistant Admlnlatrator to We 
tor, Oiece of NEPA Coordinatlon within vironmental impact statement. and those for review. 
the comment period announced in the who have requested copies of such state- ( z )  The &dl be assisted In 
cEQ and EFLDA Notices of Availability ment. review by OOC and an Interdbclpllnary 
of environmental statements in the FED- (d) Public hearings will be legislative ~&~~~f~~~&!!~~~~m~~ 
ERAL Rrcxsnx. A 45 calendar day com- rather than aaudicatow in nature with tion or his des@,=. 
merit period will be used unless B dlffer- no rfght to formal discovery, subpoena (3)  Upon completion of AES review 
a t  period is npefled in the ERDA's no- of witnesses, cross-examination of par- and approval of the ~ I S ,  the responsi- 

(2) the dlE8 be Mafsted fIl hLs & k h t O r  Ond m, U'htther a PUbllC which the M d l n g  Board deems to be 

ZSTXR nOwCe Of the public availabilit~ fulilllfnOitsrespOnsibflItiesUnderNEPA: of the Board shall be appended 
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ment of the alternatlve(n) may be man- 
u w h d  &mi iwnporated by reference 
provsdek! ulat a& treatment le cumnt 

the Dropased actlon.’The range of alter- 
natives should not be Wafted to measures 
which the rpurcp hrrs authority to adopt 
but should Include a meaningful dlscus- 
ston of all reBsonsble slternatives to the 
proposed action. A more detailed ~absis 
should be made of the envlronmental lm- 
pact of alternatives that can be imple- 
mented wlthin the 6ame t h e  frame 8s 
the p-oposed action than for those alter- 
nativap wlthin dtilerent time frames. 

(10) Environmental trade-od analus&. 
At the conclusion of the statement there 
uhould be a mthesls of the fniormstion 
contained in &e bm3.v of the &Went 
and analysis of the envlroplmental trade- 
offs suloclated with the promeed actlon 
and reasonably available alternatives. 
Thts onalpsis rhould be su5clenly de- 
tailed to permlt an lndependent evalua- 
tlon of the cilects .sflocbted with the 
prowxed action and each reasonably 
spoilable .Iternathre 80 that an Informed 
judgment can be made about the wMom 
of undertaking the groposeU action 
rather than one of the alternatlves (ln- 
cludlng the alternative of no action). 

[ m t ~ o c . i i - a ~ a l ~ ~ e d  i-as-m8:45 am1 

.nd ZdeY8llt b the EnCM ObjeCth’e Of 
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APPENDIX 2. FEDERAL REGULATIONS APPLICABLE TO GEOTHERMAL 
RESOURCE DEVELOPMENT PROJECTS 

1. Geothermal Steam Act of 1970 (Public Law 91-581, 84 Stat. 1566) 

The Geothermal Steam Act authorizes the Secretary of the Interior to make 
disposition of geothermal steam and associated geothermal resources: (1) in 
lands administered by the Secretary, including public, withdrawn, and acquired 
lands, (2) in any national forest or other lands administered by the Depart- 
ment of Agriculture through the Forest Service, including public, withdrawn, 
and acquired lands, and (3 )  in lands which have been conveyed by the United 
States subject to a reservation to the United States of the geothermal steam 
and associated geothermal resources therein. 

The rules and regulations implementing the Geothermal Steam Act have been 
specified (Vol. 38, No. 245, Federal Register). These regulations provide a 
framework for leasing, exploration, developmept, and utilization of geothermal 
resources on public lands, consistent with multiuse management objectives. 
Geothermal Resource Operational Orders (GROs) issued by the Department of 
Interior under the authority of the Act include the following: 

GRO Order 1. Exploratory 
GRO Order 2, 
GRO Order 3. 
GRO Order 4. General Environmental Protection Requirements 

Drilling, Completion and Spacing of Geothermal Wells 
Plugging and Abandonment of Wells 

2. Clean Air Act of 1970 (Public Law 91-604, 42 USC 1857 et seq.)  

, I Under the Clean Air Amendments of 1970, the Environmental Protection Agency 
(EPA) is required to establish national air quality standards as well as 
national standards for significant new pollution sources and for all facili- 
ties emitting hazardous substances. A hazardous substance is defined by the 
Act as one for which "no ambient air quality standard is applicable and which 
in the judgment of the EPA Administrator may cause, or contribute to, an 
increase in mortality or an increase in serious irreversible, or incapacitat- 
ing reversible illness.." 

! 

Ambient air quality standards have been established for the following six pol- 
lutants: carbon monoxide, particulates, sulfur oxides, hydrocarbons, photo- 
chemical oxidants, and nitrogen dioxide. Of the six, the one of major concern 
to geothermal development is the standard for particulates. Emissions,are not 
permitted to exceed 260 micrograms of particulates per cubic meter of air over 
24 hours. 
(e.g., H2S, C02, radon) no national standards have been set. 

For other air pollutants associated with'geothermal development 
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The Act allows the states to assume responsibility for establishing emission 
standards for existing sources, but their implementation plans are subject to 
EPA approval. This ensures that as a minimum, federal standards will be 
achieved at even the local levels. State and federal requirements are en- 
forced by EPA either by order or civil suit, including injunctive relief. 
private citizen may also bring suit to enforce the provisions of the Act. 
Prior federal or state authorization is required for the construction of 
certain facilities which constitute new sources of air pollution. 

A 

3. Federal Water Pollution Control Act Amendments of 1972 (Public Law 92-500, 
86 Stat. 816) 

The responsibilities of the ERDA under NEPA are affected by the Federal Water 
Pollution Control Act (FWPCA). The FWPCA gives the U. S. Environmental Pro- 
tection Agency (EPA) regulatory authority over the discharge of pollutants to 
waters in the United States. Section 511 of the FWPCA provides that nothing 
under NEPA shall be deemed to authorize any federal agency to review any 
effluent limitation or other requirements established pursuant to the FWPCA, 
or to impose, as a condition of any license or permit, any effluent limitation 
other than any such limitation established pursuant to the FWPCA. 

Pursuant to the authority of the FWE'CA, EPA requires applicants for discharge 
permits to submit information required by EPA in order to establish effluent 
limitations permits. Pursuant to the authority of NEPA, the ERDA may require 
applicants/contractors for geothermal resource development projects to submit 
information required by ERDA in order to evaluate and consider the environ- 
mental impacts of any actions it may take. Consequently, the informational 
needs imposed by the two agencies may be similar in the area of impacts on 
water quality and biota. In addition, the FWPCA requires that EPA comply with 
NEPA regarding the issuance of discharge permits for new sources, as defined 
in the FWPCA, but not for other point sources. 

In cases where the cooling system proposed in an application does not comply 
with the thermal effluent limitations under Sections 301 and 306 of Public Law 
92-500 (FWPCA), a request for alternative thermal effluent limitations under 
Section 316(a) may be initiated according to the provisions of 40 CFR Part 122. 

4 .  Noise Control Act of 1972 (Public Law 92-574, 86 Stat. 1234) 

The Act delegates the Environmental Protection Agency (EPA) with the responsi- 
bility to undertake a complete investigation of noise and its effects on the 
public's health and welfare. State and local governments have primary respon- 
sibility for the control of noise. 

Although geothermal activities are not considered by the Act to be a major 
source of noise, EPA may be requested to assist a concerned community in 
determining appropriate noise levels and regulatory activities for a proposed 
geothermal project. 
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5. Coastal  Zone Management Act of 1972 (Public Law 92-583) 

The Department of Commerce (National Oceanic and Atmospheric Administration) 
is  authorized t o  make grants  t o  the  c o a s t a l  states t o  assist i n  the  develop- 
ment and adminis t ra t ion  of coas t a l  zone management programs. The s ta te  pro- 
gram must def ine  the  cont ro l led  c o a s t a l  zone ( including adjacent  sho re l ines  
t h e  use of which could have a s i g n i f i c a n t  impact on c o a s t a l  waters ) ,  def ine  
permissible  uses and use p r i o r i t i e s ,  and e s t a b l i s h  a system of l e g a l  cont ro ls  
f o r  enforcement. The s ta te  program must be approved by the  Department of 
Commerce with the  concurrence of the  Department of t he  I n t e r i o r .  Once an 
approved s ta te  program is  i n  e f f e c t ,  every appl icant  f o r  a f e d e r a l  l i c e n s e  or  
permit f o r  an a c t i v i t y  i n  the  c o a s t a l  zone must furn ish  a c e r t i f i c a t i o n  from 
t h e  s ta te  t h a t  t h e  proposed a c t i v i t y  complies with the  state's approved coast-  
a l  zone management program and w i l l  be conducted i n  a manner cons i s t en t  with 
t h e  program. 

6 .  The Endangered Species Act of 1973 (Publ ic  Law 93-205, 87 S t a t .  884) 

The purposes of t h i s  Act are t o  "provide a means whereby t h e  ecosystems upon 
which endangered spec ies  and threatened spec ies  depend may be conserved, and 
t o  provide a program f o r  t he  conservation of such endangered species." 

The Act d i r e c t s  t he  Secretary of t he  I n t e r i o r  and the  Secretary of Commerce t o  
determine those spec ies  which are endangered o r  threatened. The Secretary of 
t h e  I n t e r i o r  is  then required t o  publ ish i n  the  Federal  Regis ter  a list (which 
from t i m e  t o  t i m e  he may revise or.make addi t ions  t o )  of those spec ies  de te r -  
mined by him o r  t he  Secretary of Commerce t o  be threatened o r  endangered. 

The Secre ta ry  of t h e  I n t e r i o r  i s  d i r ec t ed  t o  e n t e r  i n t o  a cooperat ive agree-. 
ment with any state which e s t a b l i s h e s  and maintains an adequate and a c t i v e  
program f o r  t he  conservation of endangered and threatened species .  To he lp  
implement a state's program, the  Secretary of the  I n t e r i o r  i s  authorized t o  
provide f i n a n c i a l  a s s i s t ance  t o  the  state. 

7. Geothermal Energy Research, Development, and Demonstration A c t  of 1974 
(Publ ic  Law 93-410, 88 S ta t .  1079) 

The purpose of t h i s  A c t  i s  t o  f u r t h e r  t he  conduct of research,  development, 
and demonstrations i n  geothermal energy technologies,  t o  e s t a b l i s h  a f e d e r a l  
Geothermal Energy Coordination and Management Pro jec t ,  t o  provide f o r  t h e  
car ry ing  out  of research and development i n  geothermal energy technology, t o  
ca r ry  out  a program of demonstrations i n  technologies f o r  t he  u t i l i z a t i o n  of 
geothermal resources ,  t o  e s t a b l i s h  a loan guaranty program f o r  the  f inancing 
of geothermal energy development, and f o r  o the r  purposes. 

The Act e s t a b l i s h e s  the  Geothermal Energy Coordination and Management Pro jec t  
comprised of s i x  members, one being appointed by the  Pres ident ,  who a l s o  
des igna tes  a member of the  P ro jec t  t o  s e rve  as Chairman of t he  Pro jec t .  It 
makes t h e  P ro jec t  responsible  f o r  t he  management and coordination of t he  
geothermal energy research,  development, and demonstration program provided 
f o r  i n  t h e  Act. 
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The Project's responsibilities under this Act are required to be carried out 
through specified federal agencies. 

The Act also establishes the Loan Guarantee Program to encourage the commer- 
cial production of energy from geothermal resources. 

For the protection of the environment, the Act requires that in the conduct of 
its activities, the Project and any participating public or private persons or 
agencies shall place particular emphasis upon the objective of assuring that 
the environment and the safety of persons or property are'effectively protected. 
Under Title I the Project shall include such special research and development 
as may be necessary for the achievement of this objective. 

8. Federal Nonnuclear Enerpy Research and Development Act of 1974 (Public 
Law 93-557, 88 Stat. 1878) 

ERDA's responsibilities for the development of geothermal resources are af- 
fected by the Federal Nonnuclear Energy Research and Development Act of 1974. 
The Act authorizes ERDA to establish and conduct a comprehensive national 
program for the research, development, and utilization of all nonnuclear 
energy sources. Section 3 of the Act directs ERDA to incorporate the Geo- 
thermal Energy Research, Development, and Demonstration Act of 1974 into the 
national nonnuclear energy resources program. 

A geothermal activity requiring significant quantities of water must be re- 
sponsive to Section 5 of the Act, which states: 
ment of a technology which may require significant consumptive use of water 
after the technology has reached the stage of commercial application shall 
include thorough consideration of the impacts of such technology and use on 
water resources pursuant to the provisions of Section 13." Section 13 dele- 
gates the Water Resources Council with the responsibility to "undertake 
assessments of water resource requirements and water supply availability for 
any nonnuclear energy technology and any probable combinations of technologies 
which are the subject of federal research and development efforts authorized 
by this Act, and the commercial development of which would have significant 
impacts on water resources." 

"Any program for the develop- 
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APPENDIX 3. STATE REGULATIONS APPLICABLE TO GEOTHERMAL 
RESOURCE DEVELOPMENT PROJECTS 

Information in this appendix has been obtained by reference to copies of 
applicable statutes and regulations of each state, as well as to a number of 
related publications, such as: 

"State Policies for Geothermal 
Development," Douglas M. Sacarto, 
National Conference of State Legislatures, 
1405 Curtis St. 23rd Fl., Denver, 
Colorado 80202, November 1976 

"Geothermal Regulations , I 1  Special 
Short Course No. 2, 23-24 May 1974, 
South San Francisco, California, 
Geothermal Resources Council, 
P. 0. Box 1033, Davis, California 95616 

Since statutes and regulations may be expected to be revised with time, the 
user of this guide should regard the information as typical and refer to the 
responsible state office or agency for current regulations. 
the responsible organization for each state is listed below: 

For this purpose, 

ALASKA 

Department of Natural Resources, Division of Oil and Gas 
3001 Porcupine Drive 
Anchorage, Alaska 99504 

ARIZONA 

Oil & Gas Conservation Commission 
4515 North Seventh Avenue 
Phoenix, Arizona 85013 

CALIFORNIA 
Division of Oil & Gas 
1416 Ninth Street 
Sacramento, California 95814 

COLORADO 
Oil & Gas Conservation Commission 
Room 237 Columbine Building 
1845 Sherman Street 
Denver, Colorado 80203 
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HAWAII 

S t a t e  Department of Land and Natural  Resources 
Box 621 
Honolulu, H a w a i i  96809 

IDAHO 

Department of Water Resources 
Statehouse,  Annex 2 
Boise, Idaho 83720 

LOUISIANA 

S t a t e  Department of Conservation 
P. 0. Box 44275 
Capi to l  S t a t i o n  
Baton Rouge, Louisiana 70804 

MONTANA 

Department of Natural  Resources and Conservation 
32 South Ewing 
Natura l  Resources Building 
Helena, Montana 59601 

NEVADA 

Divis ion of Water Resources 
201 South F a l l  S t r e e t  
Carson City,  Nevada 89701 

NEW MEXICO 

O i l  Conservation Commission 
P. 0. Box 2088 
Santa  Fe, New Mexico 87501 

OREGON 

Department of Geology and Mineral Indus t r i e s  
1069 S t a t e  Off ice  Buildlng 
Port land,  Oregon 97201 

TEXAS 

Rai l road Commission of Texas 
O i l  and Gas Divis ion 
Austin,  Texas 78700 

UTAH 

Divis ion of Water Rights 
Room 442 S t a t e  Capi to l  
S a l t  Lake Ci ty ,  Utah 84114 

j 
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WASHINGTON 

Department of Natural Resources 
Division of Geology d Earth Resources 
Olympia, Washington 98504 

WYOMING 

State Engineer's Office 
State Office Building 
Cheyenne, Wyoming 82001 
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APPENDIX 3. STATE REGULATIONS APPLICABLE TO GEOTHERMAL RESOURCE DEVELOPMENT PROJECTS 

Administrative/Regulatory 
Legislation Rules Agency and Other Environmental Protection 

State and Regulations Agencies Responsible Requirements Additional Comments 

cn 
w 

Alaska 1. Geothermal Resources Leas- 
ing Act of 1971, State Law 
38.05.181 (1971). 

2. Leasing Regulations - 1lAAC 
84.700.to 84.720 (1974). 

Arizona 1. Arizona Geothermal Resources 
Statute. Article 4 Sections 
27-651 to 27-666 (1972). 

2. Leasing Regulations - Land 
Dept. Regulations, Ch. 5, 
Art.-21 (Rl2-5-801 tb 811). 

era1 Rules and Regulations 
Governing the Conservation 
of Geothermal Resources," 
Oil 6 Gas Conservation Com- 
mission (Title 27, Ch. 4. 
Art. 211, 1972. 

California 1. California Envithmental 
Quality Act of 1970. 

2. Geothermal Resources Act of 
1967, Public Resources Code, 
Div. 6, Part 2, Ch. '3, Arti- 
cle 5-5 (6902-6925) (Stat- 
utes of 1967, Ch. 1398). 

3. Drilling Regulations - Pub- 
lication No. PRCOL of the 
California Division of Oil 
6 Gas - California Laws for 
Conservation of Geothermal 
Resources. 

1. Dept. of Natural Resources 

2. Dept. of Environmental 
Conservation (may be re- 
quested to assist DNR in 
taking those measures 
necessary to protect 
natural resources and pre- 
vent pollution of the 
\state's waters). 

1. Oil 6 Gas Conservation 
Commission 

1. Dept. of Conservation - Div. of Oil h Gas - Div. of ForeStry 
2. Geothermal Resources Board 

3. State Lands Commission 

4. Additional agencies whose 
rules and provisions the 
user must comply with: - Dept. of Fish 6 Game - Dept. of Industrial 
- Calif. Public Utilities Safety 

Commission 

The commissioner of the Dept. 
of Natural Resources has 
authority to require tests or 
work of the owner of a geother- 
mal well in order to prevent 
pollution of the state's water- 
shed and to protect the natural 
resources. 

Power Plant Transmission Line 
Siting Commission (1971), Arti- 
cle 6.2, requires "Certificate 
of Environmental Compatibility" 
as evidence of approval by state 
of sites for a plant or trans- 
mission line or both. 

For multiple and phased 
projects - where individual 
projects are, or a phased 
project is to be undertaken 
and where the total under- 
taking comprises a project 
with significant environ- 
mental effect, the Div. must 
prepare a single EIR for the 
ultimate project unless: 

a. The project's environ- 
mental effect will be better 
known at the conclusion of a 
particular phase, and 

Where an individual project 
is a necessary precedent for 
action on a larger project, or 
commits the State Lands Com- 
mission to a larger project, 
with significant environmental 
effect, an EIR must be pre- 
pared that addresses the scope 
of the larger project. Where 
one project is one of several 
similar projects of a public 
agency, but is not deemed a 
part of a larger undertaking 
or a larger project, the 
agency may prepare one EIR for 
all projects, or one for each 
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Legislation Rules 
State arid Regulations 

California 4. Leasing Regulations - Public 
(cont . ) Resources Code, Div. 6 ,  Part 

2,  Ch. 3, Art. 5.5 (Statutes 
of 1967, Ch. 1398) also Ch. 
4, Secs. 3714.5, 3723.5, and 
3728.5 (1974). 

5. Title 2 ,  California Admin- 
istrative Code, Div. 3. 
(Geothermal operations on 
state forests). 

6. Title 14, California Admin- 
istrative Code, Div. 2. 
(All regulations for Geo- 
thermal Development concern- 
ing the Division Oil & Gas). 

7. Title 14, California Admin- 
istrative Code, Div. 6. 
(Deals with environmental 
quality, the evaluation of 
projects, and the preparation 
and evaluation of environ- 
mental impact reports). 

Colorado 1. Colorado Geothermal Re- 
sources Act of 1974, Sec- 
tion 1, Ch. 100, Article 
100, Colorado Revised 
Statutes, 1963, as amended. 

2 .  Regulations under which geo- 
thermal operations must abide 
by include the following: 

3. Colorado Water Quality Con- 
trol Act of 1973, Rules for 
Subsurface Disposal Systems. 

~ ~ ~~ 

Administrative/Regulatory 
Agency and Other Environmental Protection 

Agencies Responsible Requirements Additional Comments 

- Solid Waste Management b. The Commission retains a project, but should discuss 
Board discretionary approval over impacts on a cumulative basis - State Water Resources 
Control Board 

- Calif. Energy Resources Where a project with poten- 
Development Commission 

- Air Resources Board the environment is to be - State Board of Equali- 

all phases. in either case. 

tially significant effect on 

undertaken by a local agency, 
zation but requires state approval or 

financial assistance, the 
state agency shall require the 
local agency to prepare the 
EIR or Negative Declaration. 
This must also be done where 
federal funds are involved, 
but only if a state agency 
has discretionary authority 
over the use of those funds. 

California has a state clear- 
ing house for geothermal de- 
velopment operated by the 
Governor's Office of Planning 
and Research. 

1. Oil & Gas Conservation A written statement describing 
Commission measures that will be taken to 

protect against land subsidence, 
2. State Board of Land contamination of surface and 

Commission groundwaters and the air, and 
excessive noise levels is re- 

3. Water Quality Control quired from applicant prior to 
Commission issuance of permit. 

4. Dept. of Health 

5. Air Pollution Control 
Board 
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Administrative/Regulatory 
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State and Regulations Agencies Responsible Requirements Additional Comments 

Colorado 4. 
(cont .) 

5 .  

Hawaii 

Idaho 

6. 

1. 

2. 

1. 

2. 

Kules and Regulations, Rules 
of Practice and Procedure, 
an& the Oil h Gas Conserva- 
tion Act (Publication of the 
Oil & Gas Conservation Com- 
mission). 

Water Quality Standards and 
Stream Classification (Pub- 
lication d f  the Water Quality 
Control Commission, 1974). 

Leasing Regulations - State 
Board of Land CommiSsioners 
a. "Special Rules arld Regu- 
lations Relating to Geother- 
mal Resources Leases" (Form 
R248-1) 1972. 
b. "Lease Form" (Form 
t248-2) 1972. 

State Law: Ch. 182 (Govern- 
ment Mineral Rights) as 
amended (H.B. 2197-74). 

Leasing and Drilling Regu- 
lations : "Regula tion of 
Geothermal Mining on State 
Lands and Reserved Lands 
of Hawaii" (Draft). 

Idaho Geothermal Resources 
Act of 1972, Idaho Code Sec- 
tions 42-4001 to 42-4014 
(amended 1974); Sections 47- 
1601 to 47-1611 (1972). 

Leasing Regulations - "Rules 
and Regulations Governing 
the Issuance of Geothermal 
Resources Leases," Board of 
Land Comissioners, 1974. 

1. Dept. of Land and 
Natural Resources 

1. Dept. of Water Resources The Water Resources Board has 
authority to ensure the ade- 

2. Board of Land Commission- quacy of measures proposed to 
ers . safeguard the environment of 

the area around the site of 
the proposed well from unrea- 
sonable contamination or pol- 
lution. The Board may require 
additional geologic, geochemi- 
cal, and engineering plans, 
reports, and records as neces- 
sary for the administration of 

Geothermal resources in the 
State of Idaho are considered 
sui-generis, being neither a 
mineral nor a water resource, 
but closely related to and 
possibly affecting and af- 
fected by water and mineral 
resources. 
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Administrative/Regulatory 

and Regulations Agencies Responsible Requirements 
Legislation Rules Agency and Other Environmental Protection 

Additional Comments State 

Idaho 3. Drilling Regulations - 
(cont.) "Drilling for Geothermal 

Resources: Rules and Regu- 
lations & Minimum Well Con- 
struction Standards," Dept. 
of Water Resources, 1975. 

Louisiana 1. Louisiana Geothermal and Geo- 
pressured Energy Research 
and Development Act of 1975, 
Title 30, Part VI, Ch. 7, 
Subpart A (Act 735; 1975). 

2. Louisiana Geothermal Re- 
sources Act, Title 30, 
Ch. 8 (Act 784; 1975). 

Montana 1. State Law: Sections 81-2601 
to 81-2613 (Ch. 111, Laws of 
1974); Section 60 (amended 
1975, S . B .  79); Section 70- 
820 (amended 1975; H . B .  581). 

2. Leasing Regulations: "Geo- 
thermal Rules and Regula- 
tions," Title 81, Ch. 6, 
Montana Administrative Code, 
1975. 

3. Drilling Regulations: "Geo- 
thermal Investigation Re- 
ports." 36-2.8(14), Montana 
Administrative Code. 

Nevada 1. Nevada Water Laws Amendment 
of 1975, Title 48, Sections 
2 to 5 (S.B.  158; 1975); 
Sections 322.030 to 322.060 
(S.B. 158; 1975). 

1. State Dept. of Conservation - State Mineral Board 

1. Dept. of Natural Resources 
6 Conservation 

2. Dept. of State Lands 

the Geothermal Resources Act 
of 1972. 

Permit to Construct required 
for new and modified station- 
ary sources (site information, 
plans, description, specifica- 
tions, and drawings should ac- 
company the application) - See 
Idaho Air Pollution Control Act 

An impact statement is required 
from the State Mineral Board 
before an applicant's geother- 
mal lease is processed. 

A narrative statement is re- 
quired from the lessee describ- 
ing the proposed measures to 
be taken for protection of the 
environment, including the pre- 
vention or control of (1) fires, 
(2) soil erosion, (3) pollu- 
tion of the surface and ground- 
water, (4) damage to fish and 
wildlife or other natural re- 
sources, and (5) air and noise 
pollution. 

1. State Dept. of Conservation: The Utility Environmental Pro- 
tection Act (1971) requires an Natural Resources 

a. Div. of Water Re- EIS. 

b. State Engineer 
sources 

A geothermal lease is subor- 
dinate to any oil, gas, or 
mineral lease issued prior to 
or following the issuance of a 
geothermal lease. 

Where there are conflicting 
leases, including geothermal, 
coal, mineral and oil and gas 
leases, involving the same 
land, the person who first was 
issued a lease shall b e  en- 
titled to priority of rights. 
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State and Regulations Agencies Responsible Requirements Additional Comments 

Nevada 2. Leasing Regulations: (Leas- 
(cont . ) ing moratoriurh on state 

lands since 1967). 

3. Drilling Regulations: (Geo- 
thermal regulations pending) 
State Water Law and well 

i drilling regulations. 

New Mexico 1. "Geothermal Resources Act." 
7-15-1 to 7-15-28 (Ch. 158. 
Laws of 1967). 

2. "Geothermal Resources Con- 
servation Act" (Ch. 272, 
Laws of .1975) ; 72-20-5(D) 
(Ch. 289, Laws of 1975). 

3. Energy Resources Act (Laws 
of 1975; Ch. 289) 65-12-1 
to 16, Sec. 65-13-1 to 16, 
Sec. 63-18, Laws of 1967, 
Ch. 143: 

4. Leasing Regulations: "Rules 
and Regulations Relating to 
Geothermal Resources Leases," 
State Land Office, 1971. 

5. Drilling Regulations - "Geo- 
thermal Resources: Rules 6 
'Regulations." Oil Conserva- 
tion Commission, 1974. 

Oregon 1. Geothermal Resources Control 
Act of 1975, H.B. 2040; 1975 
(amending 1971 "Geothermal 
Resources Act"); H.B. 3185, 
1975 (geothermal heating 
districts). 

c. State Land Use Planning 
Agency (1973) 

1. Oil Conservation Commission 

2. Public Lands Commission 

3. State Board of Public Health 

1. Dept. of Geology and 
Mineral Industries 

2. Div. of State Lands 

3. Dept. of Environmental 
Quality 

\. 
Environmental impact statement 
required - see Environmental 
Improvement Act of 1972. 

Environmental impact report (EIR) 
required--see Geothermal Leasing 
Regulations, Div. of'State Lands 
(75-010 to 75-605). Rules and 
guides for preparing the EIR are 
described in the Div. of State 
Lands Rules 75-625 and 75-635. 

Persons conducting geothermal 
operations on U. S. Government 
lands shall also comply with 
all applicable state rules and 
regulations which are not in 
conflict therewith. 

Geothermal operations are re- 
quired to be conducted in such 
a manner as to afford maximum 
reasonable projection to the 
environment. 
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Oregon 2 .  Administrative Order No. 4, 4 .  State Fish & Wildlife 
(cont . ) Blowout Prevention Rules - Commission 

Geothermal Prospect Wells 
(1976). 5. Land Conservation and 

Development Commission 
3 .  Leasing Regulations: "Geo- 

thermal Lease Regulations," 6. Dept. of Energy 
75-010 to 75-605. Div. of 
State Lands (revised 1975). 7. Water Resources Board 

4. Drilling Regulations: 8. State Soil & Water 
"Geothermal Regulations," Conservation 
Ch. 632. Div. 2 (20-005 

Texas 

through ~ 20-170), '=- 
istrative Rules Compilation, 
1972 (Dept. of Geology and 10. State Highway Engineer 
Mineral Industries). 

9. State Parks Superintendent 

11. Nuclear & Thermal Energy 
Counc i 1 

1. Geothermal Resources Act 
of 1975 (S.B. 685; 1975). 

2. Drilling Regulations: 

a. "Rules and Regulations 
Governing Drilling and 
Producing on Permanent Free 
School Lands," School Land 
Board, 1974. 

12. State Board of Forestry 

13. Oregon Div. of Employment 

14. Div. of Health 

15. Bureau of Labor 

16. Workmen's Compensation 
Dept . 

17. Dept. of Revenue 

18. Public Utility Commission 

1. Railroad Commission of Texas 

2 .  Texas Water Quality Board 
(involved in saltwater dis- 
posal-well applications) 

Also see Geothermal Regulations, 
Sections 20-005 through 20-170 
of Ch. 632 of the Oregon Admini- 
strative Rules Compilation for 
requirements for environmental 
protection of the Dept. of Geol- 
ogy and Mineral Industries. 

The State Dept. of Environmental 
Quality is responsible for con- 
trolling solid waste disposal 
and discharge of pollutants into 
air and public waters by the 
issuance of permits. 

Oil and Gas Docket No. 20-65, 
518 includes general statements 
specifying that the waters of 
Texas be protected during any 
oil, gas, or geothermal re- 
source development operation. 
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Texas b. Railroad Commission of 
(cont .) Texas - Rules Having State- 

wide General Application 
to Oil, Gas, and Geother- 
mal Resources Operations 
within the State of Texas 
(051.02.02.000 to 
051.02.02.080), Texas 
Railroad Commission, Oil 
& Gas Div., 1976. 

Ut ah 1. State Law: Sec. 73-1-20, 
(Ch. 189; Laws of 1973). 

2. Leasing Regulations - "Rules 
and Regulations Governing 
the Issuance of Mineral 
Leases," State Land Board, 
1973. "Geothermal Steam 
Lease and Agreement (1973) 
(the lease form contains 
the regulations). 

1. Div. of Water Rights 

2. State Land Board 

The owner of a proposed injec- 
tion well shall provide the 
Div. of Water Rights with such 
information it deems necessary 
for the evaluation of the 
impact of such injection on 
the geothermal reservoir and 
other natural resources. 

The state lessee has a prior 
right to a separate mineral 
lease for minerals of possible 
recoverable value found in 
formations Fntercepted by 
mining or tirilling operations 
in connection with geothermal 
production. 

3. Drilling Regulations - 
"Rules and Regulations of 
the Div. of Water Rights 
for Wells Used for the Dis- 
covery and Production of 
Geothermal Energy In the 
State of Utah" (Draft - 
1975). 

Washington 1. Geothermal Resources Act of 
1974 (Sub. H.B. 135; 1974). 

2 .  Leasing Regulations - "Geo- 
thermal Leasing Policy." 
Dept. of State Lands 
(Draft , 1975). 

3. Drilling Regulations - 
"Geothermal Rules and Regu- 
lations ,It Dept. of Natural 
Resources (Draft, 1975). 

1. Div. of Mines and Geol- The Dept. of Ecology is the 
ogy of the Dept. of agency with the responsibility 
Natural Resources to manage and develop air and 

water resources in an orderly, 
efficient and effective manner. 
Uses a form of EIS. 

2. Dept. of Ecology 

Dept. of Natural Resources 
has authority t o  condition 
permits to reduce negative 
environmental impacts. 
/- 

The State of Washington has 
declared geothermal resources 
to be sui-generis. (Refer to 
Additional Comments for Idaho, 
this Appendix. ) 
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Wyoming 1. State Law: Title 41, Ch. 2, 
Art. 9 - "Underground 
Water" - Sec. 41-121 amended 
in 1973 to include "hot 
water and geothermal steam" 
as underground waters. 

Leasing Regulations : "Rules 
and Regulations Governing 
the Issuance of Geothermal 
Resource Permits and Leases," 
State Board of Land Commis- 
sioners, 1975. 

Drilling Regulations: 
(pending) Oil and Gas Con- 
servation Commission. 

1. State Board of Land Comis- Permit applications must in- 
sioners clude a statement describing 

the quality and proposed use 
2. Dept. of Environmental of underlying groundwaters and 

Quality (Water Control adjacent surface waters, and a 
Board) statement of proposed liquid, 

3. Dept. of Game 6 Fish posal methods necessary for the 
solid, or gaseous waste dis- 

protection and preservation of 
existing land and water uses. 

, 
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