Geophysical
Operations

Providing Needed Information on the
Geology of the National Forest System

pOREST SERvic,

UAS

ENT OF A/

USDA

United States Department of Agriculture’ Forest Service' and International Association of Geophysical Contractors

FS-589. February 2004



Contents

Letter From the Chief of the FOreSt SEIVICE ........coiiiiieeeece e 2
INTFOAUCTION ANG PUIMPOSE ... .ttt ettt e e sttt e e s bbbt e e skt e e e e s ambb e e e e sabeeeesanbnees e neen 2
The Importance of Energy and MINeral RESOUICES ........coiuiiiiiiiiiiiiiiiiee ettt sireee e ca e 2
The Role of GeophySiCal EXPIOTAtION..........eiiiiiiiiieiiiii et e e eenenes 2
SOME AQENCY VAIUES ...ttt et bbb bbb e e bt Rt e b e e e et e e be e bt e bt e bt e b e e e enbesbeabenbens £t eene 2
Unlocking the Secrets of the Barth ...t 3
The Importance of Subsurface INfOrMALION...........coiii e e e e e erraee ceneas 3
Geophysical INAUSEIY ODJECHIVES .......ooiiiiiiie ittt et e e et e e s e e e e e aaee aeeeans 3
Looking Into the Earth Beneath the FOFeST ... 3
WRAE DO WE SEET ...ttt ettt ettt b et st e ekt e e sttt e b et e s b et e she e e s a b e e e ab b e e e beesane e e abree e £ennens 3
The stages 0f @ SEISMIC OPEIALION ........coiiiiiiiiiie e e e e e s e e e e e e s re e e e e e e e s ssatareereaeesssasraaees sennnen 6
THE TOOIS USEA ...ttt R e bRt nn et n ettt e e e 8
Protecting Proprietary Material............cccooviiieie it te e esreenree s 10
MOFe ADOUL the FOFEST SEIVICE. ....viii ettt st sa et s saesraen e neesnee e e 11
MiSSION AN POIICY STAIEMEINES ... .ottt ettt et bt ekt b ettt ab e et b e e ebe b e e e e s 11
(O] (o Ta 4= U1 o] FOO O OO TSSOSO PP TP OO PP 12
The Permitting ProCess IN ACLION ...........c.oiiiieeec ettt ettt aeaeas 12
Notice of Intent and AULNOMZAtION ............oiiii e r e e e e s eer e e e e e aan e eens 12
FOrESt SEIVICE RESPONSE. .. ...teiieeiiiiie ettt e e e e e e e oottt et et e e e e e e e s s e s e abbbbe e e e e e e aaaeeeseaaanbaeeeeaaaaeaeaanas 12
[T T Ll =T g Lo ] TP 12
F N o] o 1=] a6 [ D=L TSP PP T PP PP PRUTPTPPPPRON 16
Notice of Intent and AUthOrZation TOMM..........ooiiiii e e e e 16

Recommended ReSOUrce ProteCtioN OffSELS.......iiiiiiieeeiii et e e e e e e e e e e e e reeae aaes 18



Introduction-Unlocking the Secrets
of the Earth

The techniques described in this brochure represent
state-of-the-art technology and are used to learn many
things about the National Forest System and the world
around us. Geophysicists study earthquakes and
increase our ability to predict them. They evaluate the
ground stability of sites proposed for large power plants
and other kinds of major public projects. They study the
surface features of oceans and continents, the
configuration and movement of the tectonic plates, the
formation of mountain ranges, and changes in the
magnetic field of the earth.

Exploration geophysicists gather and analyze
seismic, gravitational, magnetic, and other data to learn
the shape and properties of subsurface rocks as well as
to decide what minerals are in the earth. One important
use for these data is to trace the sequence of rock layers
and decide on the likelihood of finding oil,
hydrocarbons, or geothermal resources in particular
locations.
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Western Atlas.

While this highly complex business, which
represents the pre-planning phase in the petroleum
exploration effort, often has very limited visibility, it is
in fact a major industry in itself. For most people who
encounter the geophysical industry, the only component

they see is the seis-

“What Do We See?

Seismic field crew conducting land survey. Photo provided by

mograph field crew working in their area.
Thousands of professionals and technicians are
employed in the United States as part of the geo-
physical exploration "team." Worldwide, about $3
billion a year is spent to acquire, process, and
interpret geophysical data as part of this process.
Seismic and other geophysical operations have
been conducted on National Forest System lands
for many years. We have an ever-growing need to
conserve the natural resources in our forest
ecosystems and use them wisely. To this end, the
Forest Service uses geophysical information for
energy and mineral resource delineation and
management, ground water management

geologic hazard identification and monitoring,
and engineering studies for roads and other struc-
tures.

At the same time, the oil and gas industry's
cost of drilling an exploratory well in its search for
domestic energy resources is rising. In this cli-
mate, geophysical exploration continues to
increase in importance because it substantially
improves the success rate of this effort. In
addition, the industry is increasing its use of
seismic surveys to help maximize production in
known petroleum reservoirs.

'Looking into the Earth Beneath the

Diagram of earth's surface/subsurface, showing reflected energy
and subsurface structure. Photo provided by Western Atlas.



A seismic "'section” before and after broad interpretation of subsurface structures. Illustration provided by Western Atla
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The average person is surprised to learn that there
is a highly sophisticated means of seeing the
range and shape of rock layers far beneath the
forest floor without drilling deep into the earth. The
process, known as exploration seismology, is
indispensable to our understanding of the geologic
processes affecting our lives and to our search for
minerals on National Forest System lands.

This remarkable method of seeing the unseen is
accomplished through the use of energy waves,
called "seismic acoustic waves," which are gener-
ated at or near the surface. They penetrate the
earth's crust, and reflect back from subsurface
rock intervals. Geophysicists record and analyze
the reflected signals to produce a seismic "sec-
tion," which shows the depth of the rock layers.
Ideally, such a cross section will reveal a signifi-
cant pattern where the rock layers are bent, fold
ed, or even fractured. While this subsurface pic-
ture won't directly show the presence of mineral
resources, it can reveal the structures most likely
to contain those resources. Some of these under-
ground areas may contain important commodities
such as oil and gas reserves.

Cray or other large computer used in geophysical data processihg.
Photo provided by Western Atlas.

The rapidly advancing world of computers
continues to increase our access to this informa-
tion. It opens a whole new world that few of us will
ever see-the secret world under the national
forests. Such a picture or map provides a way for

specialists to view structural information in the
earth's crust before a well is drilled.

Exploration seismology is part of the larger
scientific discipline known as geophysical
research. In the early days of seismology, geo-
physicists generated seismic waves almost exclu-
sively with dynamite; but today, they also use
mechanical techniques to produce these energy
pulses. Later in this brochure, we will discuss sev-
eral of the techniques most commonly used in the
national forests.

In contrast to the ruggedness of the instru-
ments used to create seismic energy, the
receivers (known as "geophones") that are used to
"hear" seismic reflections are extremely sensitive
instruments-so sensitive, in fact, that they are
capable of detecting a person's footsteps on the
forest floor many yards away. These geophones
are commonly known as "jugs" and are usually
placed directly on the ground, laid out in exact
patterns, and connected by electronic cables.

Geophones pick up the signal as it bounces
off many subterranean rock layers beneath the
forest. Each reflection produces its own seismic
record on sensitized paper and on magnetic tape.
The amount of time it takes for a seismic wave to
bounce back from the various rock layers under
the forest gives the geophysicist a clue as to the
depth of each rock layer. The geophysical indus-
try's ability to record and analyze seismic data has
vastly improved with advancements in digital
recording instruments. With the development of
new computing methods and electronic equip-
ment, seismology remains on the cutting edge of
American technology. The largest computers in

' the world are used to process this vital geological
information.

For many years, geophysicists have collected
data along linear cross sections of our national
forests and grasslands. These surveys provided
information beneath the survey line, which was
usually displayed as a two-dimensional "slice" of
the subsurface. Now, geophysicists distribute
geophones over a wider area of the forests' sur-
face, and the information is collected throughout a
volume of the subsurface-a method called "three-
dimensional” or "3-D" data acquisition. It enables
oil and gas drilling locations to be determined with
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Recent sediments

Diagram of the seismic method.

In this case, a vibrator truck (depicted at left) generates energy
waves that penetrate the earth far beneath forest vegetation. These
waves pass through the various rock layers and are eventually
reflected back to the earth's surface. At the surface, the reflected
waves are received by

greater accuracy and for many to be eliminated altogether.
The more detailed data eliminates the drilling of many non-
productive wells which help to justify the significantly
increased cost of acquiring 3-D data. Geophysicists use 3-D
information not only as a geophysical exploration tool but also
to better delineate known petroleum reservoirs. Computerized
display equipment now makes it possible to compress wide
areas of seismic exploration into 3-D pictures that can be
viewed on desk-top computers.

The latest emerging technology is four-dimensional or “4-
D" data acquisition; the fourth dimension being time. With
limited use in established oil fields, repeated 3-D surveys
have enabled the mapping of oil depletion and identification of
areas that are not being properly drained by the existing
wells.

The Stages of a Seismic Operation
Five interrelated stages of field operations are involved in a
seismic survey of National Forest System lands.

6the geophones, converted to electrical impulses and transmitted to
a second truck (depicted at right). The second truck "records" the
electrical impulses on a magnetic tape. After the crews have
completed their work, the collected geophysical data are processed
and analyzed on computers.

Each depends on the completion of previous operations
before proceeding. The stages are:

. Preplanning and permitting;
. Surveying the route;
. Laying out geophones;
. Generating energy waves and recording
data; and
5. Reclamation and cleanup of the site, if
needed.

Prior to starting a geophysical program on
National Forest System lands, an operator con-
tacts the local Forest Service office to discuss the
upcoming survey. After the operational details are
worked out and the permit is issued, field
operations may begin.

A land survey crew conducts the initial opera-
tion in the forest. As they walk through the survey
area, they mark the route that the seismic
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3-D computer generated image. Photo provided by Western
Atlas.

line will take. The land survey crew also measures
surface elevations along the line and specifies the
points where energy waves will be generated and
listening devices placed.

Following the surveyors, an instrument crew
lays the sensitive geophones along the seismic
line. These are the receiving instruments that will
pick up the weak energy waves reflected from the
underground rock layers. The geophones will
convert the signals into electric impulses, which
will be transmitted by cable to the recording truck.

Next, a seismic crew generates energy reflec-
tions from beneath the forest floor using one of the
tools described below. Methods commonly used
on forest lands include "surface shots," small
buried energy charges, and vibrators mounted on
trucks. The special equipment used and proce-
dures followed for these three methods usually
result in little, if any, impact on the surface.

Finally, seismic crews exercise care to reclaim
survey sites along the line, if needed. When they
are finished, the ecosystem is left as near to its
original condition as possible. A permit agent or
other representative of the crew coordinates the
reclamation and cleanup effort to make sure that
the survey area is restored and terms of the per

Instrument crewman laying out geophones. Photo provided by
Western Atlas.

Close-up of a geophone, ready to function in spite of recent
snowfall. Photo provided by Western Atlas.

Surface shot pattern visible in vegetation following detonation.
FS photo.



Drill cuttings being reclaimed. FS photo.

mit have been met. With little surface disturbance
of National Forest System lands, and operations
that are only present for a few days in any one
location, it is often difficult to tell where the survey
took place once a crew has finished its work.

The Tools Used (and Why They Vary)

The seismic tools that operators most commonly
choose to generate energy waves for seismic
exploration on forest lands include: surface shots,
traditional shot-hole operations, mini-hole opera-
tions, vibrating energy sources, and heliportable
operations. Other indirect methods measure
gravity, magnetic, and electrical clues to the
earth's structure underneath the forest cover. An
operator's choice of a particular method may be
influenced by prior experience, economics, and
environmental concerns. The operator must exer-
cise great care in selecting the method that will
ensure collection of the highest quality geophysi-
cal data possible.

Surface Detonations

The "Poulter method"-also known as the sur-
face shot-is frequently used in remote areas of the
forest and away from populated areas. This is
often a portable operation, with helicopters trans-
portating workers and equipment along the survey
line. Heliportable operations avoid the use of land-
based vehicles, minimize impact on the land,

8

Poulter method in progress. Photo provided by FZ Woodward.

and are usually reserved for the more rugged
areas of the National Forest System.

The Poulter method involves mounting small
charges on wooden stakes several feet above the
ground in a pattern that could include from one to
a dozen charges at each shot point. The deto-
nation of these surface charges can be heard for a
considerable distance, depending on surface
terrain, weather conditions, and other factors. In
the areas where it is used, the overall sound level
is relatively low.

Traditional Shot-Hole Operations

In this method, the operator drills a hole,
places a small explosive charge at the bottom of it,
and refills the hole. Detonation of the buried

Shot-hole drilling. FS photo.




charge creates a seismic soundwave. The typical seismic
shot hole ranges from 10 to 200 feet in depth and is about 4
inches in diameter.

Operators use larger charges in deeper holes and
smaller charges near the surface. In that way, detonations are
contained within the hole and the energy generated is forced
downward through various rock strata. Usually only a dull
thud is heard within the forest environment.

There is a difference between shot-hole operations and
the actual drilling of a well, which is subsequently required to
search for and produce oil and gas. The bore hole used for a
well is usually thousands of feet deep, requires the cementing
of steel casing, and often takes several weeks to drill. Shot
holes are much shallower, use light equipment for drilling, and
multiple holes can be drilled in 1 day.

This operation involves a drilling crew, motorized
vehicles, a shot-hole plugging crew, a detonation crew, and
reclamation and cleanup personnel. The method chosen to
plug seismic shot holes usually depends on local
requirements in the area where the operation takes place.

Mini-Hole Seismic Operations

In this type of operation, a drilling crew drills a pattern of
5to 10 shallow holes, usually 5 to 10 feet deep, instead of a
single standard hole. Multiple holes are drilled in the mini-hole
pattern to compensate for the smaller charges used closer to
the surface. Each charge is normally no heavler than 1/2
pound, and only one detonation cap per charge is usually
required.

This method lends itself to use when rock formations on
forest lands are so hard that deeper drilling would be
uneconomical or inefficient. And, because of the shallower
drill holes, fewer personnel and smaller drilling equipment are
required. It is also used in areas inaccessible to larger
equipment. Its use may be limited when subsurface geology
produces inferior data.

Vibrating Energy Source

The vibroseis (pronounced "vibro-size") method involves
surface vibration rather than detonations. A specially
designed vibrator pad, mounted below a vehicle, is pressed
against the

Vibroseis in the field. Photo provided by Western Atlas.

ground and vibrated at regular intervals to create energy
waves. Crews operate several of these vehicles together to
form the energy source. The impression left by the vibrator
pad on the ground is minimal.

The vibrator trucks themselves move on tires or tracks.
They cause little surface disturbance and are often used in
environmentally sensitive ecosystems and along highways.
Since they require a fairly flat surface site however, the terrain
limits their application.

Heliportable Operations

Helicopters are used as described above to transport
equipment into areas not accessible with surface vehicles.
Heliportable operations use smaller drilling equipment
specifically designed for easy separation into component
parts and reassembly on-site.

These operations are frequently similar to traditional
shot-hole operations but also include Poulter and mini-hole
operations. Heliportable activities are used in those national
forest areas inaccessible by vehicles and that require a heli-
copter to move supplies, equipment, and personnel. Such
operations and equipment cannot drill holes as deep as those
used in the traditional shot-hole method. Heliportable
operations are very expensive and may not produce the

quality of data needed.
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Heliportable operation. Photo provided by Western Atlas.

Gravity, Magnetic, and Electrical Methods
Several other geophysical techniques are used in

exploring for hydrocarbon and other mineral resources.

These processes are also used in environmental and
archaeological investigations. Geophysicists use
instruments to measure the earth's gravitational
magnetic, and electrical properties when rugged terrain
makes the seismic survey methods described above
infeasible. These alternate methods may also be used to
supplement the information obtained from shothole or
vibroseis seismic surveys, since the gravity, magnetic,
and electrical methods measure different natural
phenomena. They often precede a seismic survey.

A gravity meter is usually operated on the surface
of the earth, and provides on-site measurement of the
gravitational "pull" of the rocks beneath the forest.
Denser rocks have a greater gravitational "pull” than do
less dense ones. These measurements can indicate the
depth of the rocks and the presence of geological
formations that may contain economic deposits of min-
erals or hydrocarbons under National Forest System
lands.

Magnetometers, devices that measure magnetic
susceptibility of the earth, were originally operated on
the ground surface; but today, are commonly carried by
aircraft. Processing of the magnetometer's data can lead
to the identification of "basement" rocks, overlying
sediments, and in some cases the presence of
economically productive, mineral-bearing rock layers.
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Electrical methods include such techniques as
resistivity/induced polarization, electromagnetic and
magnetotelluric methods, and spontaneous potential
measurements. Electrical surveys measure subsurface
rocks' ability to conduct electricity. By processing and
interpreting these data, geophysicists try to compare
electrical measurements with characteristics of

¥ subsurface rock formations. Geophysicists are looking
& for porosity, permeability, type of fluids in the rock,

and lithology. Electrical methods usually have no more
impact on the surface of the forest than normal foot

j traffic, but may require temporary localized surface

disturbance at measurement points.
Protecting Proprietary Material

The picture of the subsurface obtained through a
seismic survey represents the fruit, or end product,
of a research company's investment. The cost of
obtaining it is very high. Once the data is
collected, the company can sell or trade it to
information users, ranging from Government
managers to energy companies. In sum, it is an
important asset whose market worth fluctuates
according to availability, political decisions, and
world energy markets.

The Forest Service acts as a trustee or fiducia-
ry agent of this privileged information when it is
supplied to the agency. Although research com-
panies are encouraged to publicly release nonpro-
prietary information when it serves the public
interest, the Forest Service takes seriously its
responsibility as the caretaker of this valuable
information while it remains confidential. An
unauthorized release of the data would not only be
a serious blow to the company that collected it, but
also damage the public's confidence in the
agency's ability to participate in the public/private
partnership. Unauthorized release of the data can
lead to substantial penalties.

For some companies, the information con-
tained on the maps accompanying the application letter,
which show the layout of the proposed survey, is
valuable proprietary information. For others, this may
not be so. It is a good idea for the applicant and local
Forest Service personnel to



know at the outset which information must be kept
confidential.

The Forest Service is occasionally contacted to
make information available under the Freedom of
Information Act. Although the act specifically exempts
the Forest Service from releasing geophysical
information, a good rule for Forest Service officials to
follow is to not request or accept proprietary
information unless such information is definitely
needed.

More about the Forest Service

The following information about the National
Forest System and its minerals and geology pro-
grams is intended to provide a context for permit-
ting and conducting geophysical activities:

The National Forest System Mission-The Forest
Service manages the ecosystems of the national forests
and grasslands, which make up the National Forest
System, to serve the needs of the American people and
to conserve them for future generations. The agency is
dedicated to multiple-use management of these lands
for sustained yields of renewable resources.

Although not renewable, minerals are also very
important resources of the national forests and vital to
the Nation's welfare. The Multiple-Use Sustained-
Yield Act states “Nothing herein shall be construed so
as to affect the use or administration of the mineral
resources of national forest lands.” By function of
geography and geology, the National Forest System
contains much of our country's remaining stores of
minerals-prime examples being the national forests in
the Rocky Mountains, the Basin and Range Province,
the Cascade-Sierra Nevada Ranges, the Alaska Coast
Range, and the States of Missouri, Minnesota, and
Wisconsin. Lesser known but good mineral potential
exists in the southern and eastern national forests.

These same lands, however, also contain valuable
non-mineral resources, including wildlife, timber,
forage, water, scenic landforms, and wilderness. Public
holdings of such non-mineral resources are currently
among the most significant in the world.

Under the multiple-use concept, National Forest
System lands are managed for many uses. This means,
in its most fundamental sense, sharing the land in ways
most beneficial in the long

term for the most people. The Forest Service gathers,
evaluates, and uses geologic and other resource
information as an integral part of multiple-use

management.

The Minerals and Geology Programs-In part, the
Forest Service administers its minerals and geology
programs to:

. Provide geologic information needed for the

preparation of land and resource management
plans, and for interpretation of geologic conditions
and processes as they relate to or affect the
capability of National Forest System lands to
produce resources and support biological diversity
of ecosystems.

. Encourage and facilitate the orderly

exploration, development, and production of
mineral and energy resources on National Forest
System lands in order to maintain viable, healthy
industries and to promote self-sufficiency in those
mineral and energy resources necessary for
economic and national security.

. Ensure that exploration, development, and

production of mineral and energy resources are
conducted in an environmentally sound manner
and that these activities are integrated with the
planning and management of other national forest
resources.

«» Ensure that lands disturbed by mineral and

energy activities are reclaimed for other productive
uses.

Geologic Information Gathering and Mineral
Exploration Policy-Forest Service policy with
respect to geologic information gathering and
mineral exploration is to:

. Process applications, operating plans, permits,

and other use authorizations in an efficient and
timely manner.

. Plan and provide for access to and occupancy of
National Forest System lands consistent with overall
management objectives and the rights granted
through statutes, leases, licenses, and permits.

. Ensure the uniform application of geologic
information gathering, mineral exploration, and
reclamation standards.



» Require a reclamation plan for all proposals that
would create environmental disturbance.

National Forest System Organization-The
National Forest System represents 191 million
acres of Federal land, an important part of our
Nation's natural resource base. These lands
include a wide diversity of geological features and
biological systems: mountains, glaciers, forests,
range and grasslands, lakes, streams, and both
tropical and temperate rain forests. They are
administered from 9 regional offices, 121 forest
supervisor offices, and 618 ranger district offices.
The authority and responsibility that permit the
collection of geologic information have been del-
egated to district rangers, who are also responsi-
ble for on-the-ground project administration.
Names and addresses of specific national forests
can be obtained by writing to the regional offices
listed on page 13, or by accessing directory
information at http://www.fs.fed.us on the world
wide web.

The Permitting Process in Action

Private Initiative — Notice of Intent/Authorization

To ensure that the application process oper-
ates as smoothly as possible, an applicant should
contact the Forest Service prior to filing. This
allows both parties to find out the latest on operat-
ing techniques and application requirements. Both
parties should review the issues discussed below
so that the application can be processed quickly.

When it is time to file a Notice of Intent and
Authorization, an operator notifies the Forest
Service several weeks before the proposed survey
is to start. The operator submits a Notice of Intent
and Authorization form, which is a joint Bureau of
Land Management and Forest Service form. The
form is designed to facilitate describing the project
in sufficient detail for the Forest Service to
evaluate the proposed survey. Maps (minimum
scale 1:100,000) showing the location of the
geophysical activity on public lands, and the
desired starting and ending dates, should be
included. The narrative description should cover
the techniques and equipment to be used, the
environmental impacts and mitigations, and the
plans for protection and rehabilitation of the area
being surveyed. (See
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appendix A for an copy of the Notice of
Intent/Authorization).

Forest Service Response

When the Forest Service receives Notice of
Intent, the first step is to initiate internal reviews,
including cultural and biological, and to determine
consistency of the proposed activity with the forest
plan. These reviews utilize existing information to
assess known resources and impacts. The Forest
Service should not use this process to gain new
resource inventories as a prerequisite to permitting
geophysical data acquisition.

The nature and location of most geophysical
surveys rarely affect resources such as cultural
sites and protected species. Consequently, the
operator is usually notified of the Forest Service's
approval within 10 to 15 working days.

In reviewing the information, the Forest
Service identifies the applicable fees which will be
collected at the end of the project, and bonds
required from the operator. Forest Service man-
agers are also interested in public notification and
any off-site impacts. The agency gives special
consideration to national forest areas that are wet-
lands, or that contain cultural resources or threat-
ened and endangered species.

The Forest Service schedules a prework con-
ference or field inspection if necessary to review
the conditions for operating in the forest. Agency
personnel work closely with the operator to identify
any additional information that may be required to
process the application letter prior to the prework
conference. The Forest Service also contacts
other affected agencies and land users upon
receipt of the Notice of Intent. In this way, it coordi-
nates the review of the proposal.

Legal Frame Work

In addition to the National Forest Management
Act, which calls for the Forest Service to review
the proposed activity for consistency with the
forest plan, the laws that normally come into play
in processing geophysical survey applications are:

. The Endangered Species Act (ESA)

The ESA requires an agency to use the "best
scientific and commercial data available" in
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Northern Region
Federal Building P.O. Box 7669
Missoula, MT 59807

Intermountain Region
324 25th Street
Ogden, UT 84401

Eastern Region
310 West Wisconsin Avenue
Milwaukee, WI 53203

Rocky Mountain Region
740 Simms Street

P.O. Box 25127
Lakewood, CO 80225

Pacific Southwest Region
1323 Club Drive
Vallejo, CA 94592

Alaska Region
Federal Office Building
P.O. Box 21628
Juneau, AK 99802-1628

Pacific Northwest Region
333 SW 1st Avenue

P.O. Box 3623

Portland, OR 97208



making its decisions under the act. The principles
of the ESA indicate that projects to gather geologic
information should proceed unless it is determined from
existing information that the proposed activities are
likely to jeopardize the continued existence of a
protected species, adversely alter its critical habitat, or
result in a "take." In carrying out its decisions, the
Forest Service does not require an applicant to conduct
new biological studies or inventories.

In using the "best information" approach, two
distinct issues are addressed:

1) Does the existing information demonstrate the
existence of a protected species or its critical habitat
along the proposed survey route?

2) Does existing information demonstrate that the
type of survey proposed may adversely impact the
protected species identified?

If the answer to either of these questions is
"no," the ESA will not be a basis for postponing the
survey. This approach eliminates unnecessary and
inappropriate delays.

. The National Historic Preservation Act

(NHPA)

The Forest Service is responsible for protect-
ing heritage resources on National Forest System
lands. Before a permit can be approved, the
agency must make a determination of the potential
adverse effects of the activity upon important
heritage properties. Where existing information is
sufficient to determine either that the activity pro-
posed will have no effect, or that there are no
important heritage properties in the area of the
proposed activity, then no further information is
required. When information on the location and
significance of heritage properties in the area of
the proposed activity is inadequate and the nature
of the activity constitutes a potential impact, then
additional heritage surveys will be needed.

When important heritage properties are known
to exist along the proposed seismic survey route,
the Forest Service will notify the applicant of the
areas to avoid, or the type of seismic exploration
to avoid. See appendix B for appro
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private offset distances from heritage properties for
certain types of seismic operations.

. The National Environmental Policy Act (NEPA)

Central to the Forest Service review is consid-
eration of the environmental implications of the activity
under NEPA, using an interdisciplinary approach. It is
the environmental analysis and the appropriate
documentation under NEPA which serves as the
coordinating tool for the ESA, N H PA, and other legal
mandates that must be considered in multiple-use
management of the national forests.

On land administered by the Forest Service, the
Forest Service has the financial responsibility to
conduct NEPA analyses where needed, including
cultural resource and protected species surveys. The
operator has the financial responsibility for protective
and/or mitigating measures specified by the Forest
Service. In cases where the Forest Service is unable to
timely conduct the NEPA analysis, including cultural
resource and protected species surveys, the operators
may, at their discretion and cost, perform such analyses
and surveys through Forest Service-approved con-
tractors or other parties. The Forest Service cannot
delegate its financial responsibility to an operator as a
condition of permit issuance, or approval of operations.

Once the necessary environmental analysis and
internal documentation are complete, the Forest Service
will notify the operator to begin. Since a geophysical
survey generally has no significant environmental
impact, the environmental analysis can usually be
completed in a few days. Special terms and conditions
may be required as a result of the environmental
analysis.

The Forest Service conducts periodic field
inspections and performs other monitoring activities
during the operation to ensure compliance with the
terms and conditions of the permit. When
noncompliance items are discovered, the agency
verbally notifies the operators and then follows up with
written notification by certified mail.



The Authorization Process

Applicant submits exploration
proposal in the form of a
Notice of Intent (NOI)

:

District Ranger reviews Ll

NOI for completeness Environmental Analysis

Decision Criteria
Historic Preservation Act

g Endangered Species Act
National Forest Management Act
District Ranger prepares NEPA Forest Plan
document (Categorical Exclusion, | Public Issues and Concerns
Environmental Assessment, or
Environmental Impact Statement)
Mitigation measures prescribed, L :
proposal modification, if District Ranger reviews
necessary. Permit conditions mltlgatlon \_Nlth applicant and the
attached to NOI/Authorization. applicant signs the NOI.
District Ranger Project monitoring, completion,
Signs NOI/Authorization and clean up

The permitting process is shown schematically above. As mentioned earlier, the process normally takes 10- 75 working days. Actual time required
will depend on such things as current workload, complexity of the proposal, number of laws refevan( to it, and level of public interest.

15



BLM Form 3150-4 UNITED STATES

e oy e DEPARTMENT OF THE INTERIOR R
BUREAU OF LAND MANAGEMENT S
DEPARTMENT OF AGRICULTURE Expires: December 31, 2005
FOREST SERVICE

NOTICE OF INTENT AND AUTHORIZATION TO CONDUCT HRR s Filk No.

OIL AND GAS GEOPHYSICAL EXPLORATION OPERATIONS

Lessee or Operator Pibjeﬁt Name

Address Do you have a bond on file with the Agency? [ Yes [ No
City [ State Which Agency?  BLM [ Forest Service

Zip Code Phone No. (Include area code) Bond No. |Bnnd Amount: §

E-Mail Address

Geophysical Co. Geophysical Co. Representative

Address Address

City [ state City | State
Zip Code Phone No. (fnclude area code) Zip Code I Phone No. (include area code)

E-Mail Address Cellular Phone No. (Include area code)

Local Rep./Party Chief
1. Legal Description: Give the legal and land description of the lands involved using Meridian, Township, Range, and Section(s), or metes and bounds as appropriate:

You must also submit a map with a minimum scale of one-half inch per mile showing the general area and project location. We recommend a 7 1/2-minute USGS
quadrangle or the scale commonly used in the area. For seismic operations, your maps should include source and receiver lines, surface ownership, and any Federal lands
under lease. When survey lines are along property boundaries between Federal and private lands, indicate which side of the line you will use.

2. Do vou hold any Federal leases within the projectarea? [ Yes [ No (If yes, indicate location and lease numbers on an attached map.) Note: There is no fee for
operations on your Federal lease.

3. If you are proposing seismic exploration, how many miles of source line (2-D), or acres (3-D) (to the nearest 10 acres) of survey are on:

a. Your Federal Lease b. Other Federal lands

4. When do you expect to start exploration? How long will the project last? days.

Describe any of your critical time frames associated with the proposed project, such as equipment or contractor availability.

Title 18 U.S.C. Section 1001 and Title 43 1.S.C. Section 1212, make it a crime for any person knowingly and willfully to make to any Department or
agency of the United States any false, fictitious or fraudulent statements or representations as to any matter within its jurisdiction.

(Continued on reverse)



Description and Type of Operations (check all that apply):
a. Survey Type: (A 2-D [ 3-D 1 Gravity/Magnetic [ Other (explain):

Deseribe the survey type:

b. Survey Method: [ Surface charge [ Shothole I Vibroseis [ Other (explain):

What type and amount of explosives per source point will you use?

‘What shotpoint pattern and spacing will you use? What will be the shothole depth?

Did you attach or display a diagram of the shotpoint pattern on the project map? [ Yes [ No
Describe the survey method:

¢. Transport Method: [ Vibrator Trucks [ Pick-up Truck [ Buggy/aTv 1 Backpack [ Helicopter
Describe your transportation plans, including types and numbers of vehicles and how you will access the project area:

d. Operating Procedures: Describe your operating procedures, including how you will minimize surface impacts. Describe support facilities you need, such as helispots,
camps, or powder magazines; construction of roads or trails; proposed plugging procedures for shotholes; and general clean-up procedures.

(Printed name of authorized company representative) (Authorized company representative signs here to indicate this application is complete) (Date)

Jontinued on next page)



Terms and Conditions

1. The Bureau of Land Management or Forest Service (Agency) must
approve any surface disturbing activities in addition to those
approved in this NOI, such as route changes, placement of
magazines, towing with a tractor, blading, dozing, snow removal, and
vegetation removal. 1 will notify the Agency in writing of any
changes in the original proposal and have Agency approval in writing
for the changes before proceeding with them. Stacking sourcepoints
to avoid sensitive resources or areas does not require prior Agency
approval.

2. This NOI expires on , unless
the Agency extends it in writing before that date.

3. T understand that this NOI does not grant any exclusive right to the
described lands for geophysical exploration, or other purposes. The
land area described above is at all times subject to any other lawful
uses by the United States, its lessees, permittees, licensees, and

assigns.
4. 1 will notify the Agency at least days, but no more
than , prior to initiating the project and entering

upon the public lands.

5. In the field each seismic crew must have with it a copy of the
approved NOI and its terms and conditions.

6. The Agency may suspend or terminate this NOI if there is a violation
of any of its conditions.

7. 1 will suspend operations when the operations may unnecessarily
damage the surface, such as when rutting would occur due to wet soil
conditions.

8. I'will indemnify the United States for any liability for damage to life
or property resulting from the occupancy or use of public lands under
the NOI.

9. I will take all reasonable precautions to prevent and suppress fires.
The Agency may specify in writing the fire prevention and
firefighting equipment I need. At my expense, I will extinguish all
fires set or caused as a result of operations under this NOI and will
report all fires to the Agency.

10. T will diligently protect from unnecessary damage United States land
and property covered by this NOL 1 will pay the United States for
any damage resulting from my or my agents” or employees’ violation
of the terms of this NOI or any law or regulation applicable to the
lands involved.

11. I will store and handle powder magazines and explosives according to
U.S. Bureau of Alcohol, Tobacco and Firearms standards (see 27
CFR Part 55). I will properly secure loaded shotholes.

12, T will complete shothole plugging under Agency guidelines and the
guidelines of any other local, Federal or State regulatory authority.

13. I will remove all materials and equipment I placed on the premises
and restore the site to the Agency’s satisfaction immediately after 1
complete the project unless the Agency approves other arrangements.

14. T will file a Notice of Completion Form within 30 days after
completing operations and reclamation, If the location of the project
is different from that in the approved NOI, I will submit a revised
map with the NOC (1:24,000 scale, where available), including

source points.
15. T will pay to the United States S
per according to the Agency’s
regulations.
16. This geophysical exploration project is subject to the attached
Conditions of Approval through
and Exhibits

WARNING: If you purposely give false or misleading information, you may be fined $10,000, sent to prison, or both (see Title 18 U.S.C.

1001 statement on page 1).

I agree that I and my agents will conduct the geophysical exploration under all Federal, State and local laws, and applicable regulations and will comply

with this NOI and any attached terms and conditions.

(Printed Name of Authorized Company Representative) (Signature of Authorized Company Representative) (Date)
(Printed Name of Agency Signing Officer) (Signature of Agency Signing Officer) (Title of Agency Signing Officer) (Date})

NOTICE AND PAPERWORK REDUCTION ACT STATEMENT

The Privacy Act of 1974 and the regulation in 43 CFR 2.48(d) provide that you be
furnished the following information in connection with information required by this
Motice of Intent and Authorization to Conduct Oil and Gas Geophysical Exploration
Operations.

AUTHORITY: 30 U.S.C. 181 et seq.

PRINCIPAL PURPOSE: We use the information to process your Notice.
ROUTINE USES: (1) The p ing of the op ‘s Notice of Intent and
Authorization to Conduct Oil and Gas Geophysical Exploration Operations. (2) To
determine that mitigating measures are made to protect the environment. (3)
Transfer to appropriate Federal agencies when concurrence is required prior to
granting a right in public lands or resources, (4) Information from the record and/or
the record will be transferred to appropriate Federal, State, local or foreign agencies

when relevant to civil, criminal or y investigations or p ions.

EFFECT OF NOT PROVIDING INFORMATION: Disclosure of the
information is voluntary. If all the information is not provided, your right to
conduct geophysical exploration activities may be revoked.

The Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.) requires us to
inform you that:

BLM will collect this information under 43 CFR 3150,

FS will collect this information under 36 CFR 251.15.

BLM/FS will use this information to process geophysical exploration notices.

No Federal agency may collect or sponsor a collection of information unless it
displays a currently valid OMB control number,

Response to this request is required to obtain a benefit,

BURDEN HOURS STATEMENT
Public reporting burden for this form is estimated to average 1 huur per response, including the time for reviewing instructions, gathering and maintaining data, and

completing and reviewing of the form. Direct e

or any other aspect of this form to the U.S. Department of the Interior, Bureau of Land

burden
Management (1004-0162), Bureau Information Collection (‘Icamnoc Officer (WO-630), Mall btop 40115, 1849 C Street, N.W., Washington, D.C. 20240,







