Frequently Asked Questions about HAARP

General Questions about HAARP

What is HAARP?

HAARP stands for The High Frequency Active AurdRalsearch Program. The goal of this program isrtidu advance our
knowledge of the physical and electrical propertiethe Earth's ionosphere which can affect ouitanit and civilian
communication and navigation systems. The HAARRy@am operates a world-class ionospheric reseadoilityfdocated in
Gakona, Alaska.

What is the name of this research facility?

The facility is called the HAARP Research StatiGiakona.

Who built the HAARP facility?

The prime conotractor for construction at the facivas BAE Systems, Advanced Technology (BAE/AWRjor
construction at the facility was completed durif@§2.

When did the HAARP program start?
The HAARP program began in 1990.
Where is the HAARP facility located?

The HAARP Research Station is located 180 miles BNEnchorage, Alaska and approximately 8 milegmof Gakona,
Alaska.

What are the geographic coordinates of the facility
The facility is located at:

62 deg 23.5 min North Latitude
145 deg 8.8 min West Longitude

Why was Alaska chosen for HAARP?

An Alaskan site was required since Alaska is thlg etate that is in the auroral region. In facg #ite chosen for HAARP is
ideal on two accounts:

1. The Alaskan ionosphere over HAARP can be chaiiaetéas mid-latitude, auroral or polar dependindiow active
the sun is at any given time and day. This givesrg wide variety of ionospheric conditions to stud

2. The HAARP research facility consists of two majabsystems: (1) the HF transmitter, and (2) therdgcientific,
observational instruments that have been designédailt and which are also being installed atdite. The two
subsystems are equal in research importance. Témtific observation instruments require a quiecélomagnetic
location. Such quiet locations are only found advayn cities and built up areas. This is one reafmmexample, that
optical telescopes are built on remote mountaintpavoid the optical "noise" associated with titges.

Does the facility operate continuously?
Many of the scientific instruments at the ionosjhebservatory operate continuously to monitorriaaural geomagnetic
environment. Data collected by these instrumergsaechived and are made available in chart formagal time on our web

site.

The HF Transmitter at the HAARP Research Statiarsé intermittently and is primarily operated tipgort research
campaigns where groups of scientists collaboratetaluct interactive ionospheric research.

Can | visit HAARP?

The HAARP Research Station does not employ sufftaa-sitestaff to allow routine tours of the facility. Eptto the facility
is normally restricted to those having a need tadcat business at the facility.

We recognize that there is great interest in thensiic work of the facility. In response to thigerest, HAARP schedules
open houses at which any and all are invited tib tVie site. Several scientists are usually preattitese open houses so that
visitors can talk directly with those who use theility for research. Open houses have been hefl ysars since 1995 and



have proven to be a popular event. The most rexqeart house was held on July 17, 2010.
How can | find out about the Open Houses?

Open Houses are generally held during the sumnasiose The dates and times are announced in adiraAtzska
newspapers and on the HAARP Home Page.

Is there a HAARP visitor's center?
There is currently no visitor's center.
Is HAARP a classified project?

HAARRP is not classified. There are no classifiedwoents pertaining to HAARP. The Environmental Iotrocess (EIP)
documents have always been, are now, and will aveaycompletely descriptive of the program in itsrety. The EIP
documents are a matter of public record.

Questions about the research

Why is ionospheric research important?

The fundamental goal of research conducted at HABRIowledge; to explore and to understand naplfahomena
occurring in the Earth's ionosphere and near-spagieonment. Information derived from this reseanith have major value
in the design of future communication and navigasgstems for both military and civilian use.

What kind of research will be conducted at the HAARP facility?
The research to be conducted at HAARP falls into imoad categories:

1. The study of basic natural processes that ooctlrel ionosphere under the natural but much stranfeence of solar
interaction. This includes studying how the natimabsphere affects radio signals with the goaefeloping
techniques that may be available for mitigatingéheffects to improve the reliability and/or thefpemance of
communication and navigation systems.

2. Development of technology to use effects produbesligh ionospheric interactions. One exampldisfis learning
how to generate new signals in the ELF range feréal application of subsurface communications.

Where can | read about the research that is conduetl at the HAARP Facility?

Research conducted at the HAARP Observatory isrgiyn@ublished in peer-reviewed scientific joumalich as the

Journal of Geophysical ResearchGeophysical Research LettersandRadio Science Since the first research campaign at
HAARP in 1999, well over 100 scholarly papers hheen published in these and other scientific jdsrihile the best
place to search for results of HAARP research & wativersity library, some of these journals pdevan on-line search
engine for their own publications. For examplesgarch for HAARP research published in one of tluerjals of the
American Geophysical Union, go to their on-linersbasite:

AGU Search
Enter the search term "HAARP" and press the sdauttbn.
Who are the people that conduct research at HAARP?

The scientists who conduct research at HAARP aieetsity physicists, their students, governmengsists and scientists
from commercial firms having an interest in comnuation and radio science theory and applications.

What Universities have participated in the HAARP program?

Several universities have played a major role inARR from its inception to the present time inclglthe University of
Alaska, The Leland Stanford University, Penn Stitésersity (ARL), Boston College, Dartmouth Univitys Cornell
University, Virginia Tech, University of Marylantliniversity of Massachusetts, MIT, Polytechnic Umsiy, UCLA,
Clemson University and the University of FloriddneTdevelopment of the program objectives and Indggign concept,
selection of the prime contractor, developmentiafidostic equipment, and the planning of reseaachpaigns have all been
heavily dependent on university involvement. Unsitgrstudents and professors make up the majofigytendees at the
annual lonospheric Interactions Workshop where q@gin ionospheric research is reported.

Does HAARP have a community outreach program?



To provide support to the local community, the Wmsity of Alaska is working with HAARP to conductaoperative
science program with the Glennallen High Schoa,Rnince William Sound Community College and ot@rools in the
Copper River Valley area.

Questions about the HF Transmitter and Antenna

How frequently is the HF transmitter used?

The HF Transmitter is used during research campaisupport interactive study of the ionosphergpical research
period may last one or two weeks and several sagtpaigns may occur in a given year.

How large is the HAARP antenna array?

The HAARP antenna array consists of 180 antennastotal land area of about 35 acres. The arrapgalith its integrated
transmitters, has a total radiated power capalufitgbout 3,600 kilowatts.

What is the current development status of the HAARPHF Transmitter?

The HAARP transmitter and antenna array is compiétte all of the originally planned 180 antennastatled.
Is there any additional transmitter development plaained beyond that described in the EIS?

No.

How does HAARP compare with other high power facities?

The HAARP HF transmitter and antenna array is simii function to several other high power transenét operating in the
High Frequency range although its power capaliiyreater.

How much power will be required to operate the trasmitter?

The HF transmitter system is able to produce apprately 3.6 million Watts of radio frequency powelowever, the
HAARP transmitters have been designed to operatelvearly (in Class AB mode) so that they willtrroduce radio
interference to other users of the radio spectiiorachieve that degree of linearity, the transmsttgperate at an efficiency
only about 45 %. For every 100 Watts of input pod&iWatts of Radio Frequency power is generatedtandest is lost in
the transmitter cabinet as heat. (As an analo@$, Watt light bulb gets quite hot while it's prothgthe light you actually
see.) In addition, the on-site diesel generatorst mprovide power for other equipment used by thegmitters including the
cooling system and low level amplifier stages. Assult, approximately 10 million Watts of primevger will be required
when the transmitter system is operating at fullgo

How much power does HAARP take from the power grid?
HAARP draws only housekeeping power, used for iightheating, and computers, from the local powét. douring

research operations, the HAARP facility is takeftlo¢ local power grid completely.

Safety and environmental questions

Was an environmental impact study conducted on HAAR?

An Environmental Impact Study was conducted dutif§2-93 in accordance with the National EnvironraeRblicy Act
(NEPA).

Why was an environmental impact study conducted?

The National Environmental Policy Act (NEPA) resrall US government agencies to conduct an envieatal impact
study prior to beginning construction of any mdgmility.

What impacts did the study find?
The study concluded, "All of the significant envirnental impacts associated with [building and otregehe HAARP

Observatory at Gakona] can be mitigated to an aab&plevel. Some insignificant potential impasisch as lost habitat,
socioeconomic, and wildlife impacts, may not beigatied."



Who has oversight over HAARP and its operations?

Numerous Federal and State agencies have oveasighbne or more aspects of the HAARP ResearcioBtat its
operations. There isdetailed pageon our web site describing this oversight.

Is HAARP capable of affecting the weather?

The HAARRP facility will not affect the weather. Tramitted energy in the frequency ranges that wilubed by HAARP is
not absorbed in either the troposphere or theostphtere - the two levels of the atmosphere thatyme the earth's weather.
Electromagnetic interactions only occur in the aggauum of the rarefied region above about 70 kiowknas the
ionosphere.

The ionosphere is created and continuously regiedisis the sun's radiation interacts with the Isiglesels of the Earth's
atmosphere. The downward coupling from the ionospttethe stratosphere/troposphere is extremelkyvaea no
association between natural ionospheric variabdlitg surface weathand climate has been found, even at the extraamitii
high levels of ionospheric turbulence that the sam produce during a geomagnetic storm. If thedgpheric storms caused
by the sun itself don't affect the surface weatth@re is no chance that HAARP can do so either.

How long do the effects of ionospheric heating la®t

Since the ionosphere is, inherently, a turbulerdiora that is being both "stirred up" and renewedHhgysun, artificially
induced effects are quickly obliterated. Dependinghe height within the ionosphere where the éffeoriginally produced,
these effects are no longer detectable after tianaging from less than a second to ten minutes.

A good analogy to this process is dropping a stoteea fast moving stream. The ripples caused bysthne are very quickly
lost in the rapidly moving water and, a little faet down the stream, are completely undetectabldnifersity of Alaska,
Geophysical Institute scientist has compared HAAREN "immersion heater in the Yukon River."

Can HAARP create a hole in the ionosphere?

No. Any effects produced by HAARP are miniscule pamned with the natural day-night variations thaturdn the
ionosphere. Several ionospheric layers completebpgpear naturally over a whole hemisphere dutiegezening hours.
HAARP can't come close to producing this effecgrein the limited region directly over the site.

Can HAARP create an artificial aurora?

The natural aurora is created when very high enpagticles emitted by the sun, reach the Eartleisity, are swept toward
the Earth's magnetic poles, and collide with gakemdes existing in the upper atmosphere. The griaxglved in this
process is enormous but is entirely natural ahdstbeen a normal event throughout Earth's history.

HAARP is so much weaker than these naturally o@ogiprocesses that it is incapable of producingybpe of optical
display observed during an aurora. However, weakrapeatable optical emissions have been obsesied HAARP (and
reported in the scientific literature) using veensitive cameras.

Are there any health hazards associated with elea@magnetic fields produced by HAARP?

The health and safety of the public (and of therdtdfic researchers who will be present at the éites been a primary focus
in the design of the HAARP HF transmitter and antearray. There are no locations on-site or off-sihere the E-M fields
exceed safety standards for RFR exposure as ddiinHeEE/ANSI C95.1-1992 and NCRP Report No 86faket, the E-M
fields measured at the closest public access tsitdare lower than those existing in many urbarirenments.

You mention in your graph and accompanying text thathe E-M radiation at the closest public point is10,000 times
below the maximum allowed by the standard. What ishe field strength on the site itself?

The only points on the site that approach the Efdtgatandard are close to or directly under therama array itself.
Numerous computer simulations, confirmed with meaments during tests show that the highest fieldseatually near the
edge of the ground screen, about 60 - 80 feet fmwaythe nearest antenna element. A fence aroundritenna gravel pad,
about 60 feet farther out than the ground screlkoutal 50 feet away from the antennas all arounjoses the limited area
under the antennas where fields might exceed #melatd.

Outside the fenced antenna pad, the fields dropesif rapidly, and are always below the standahe: dlosest public access
point to the facility at the Tok Highway is aboy030 feet from the antenna fence and the fieltiatpgoint has decreased to
10,000 times below the safety standard.
Can HAARP be used to generate ELF?

Yes. However, the HAARP facility does not diredilgnsmit signals in the ELF frequency range. Irest&dF signals are
generated in the ionosphere at an altitude of atd®® km. Frequencies ranging from below one Habimut 20 kHz can be



generated through this ionospheric interaction @sec
How strong are the ELF signals generated using HAAR?

Under optimum conditions, signals generated usingspheric interaction techniques may be measuarttitens of pT
range and tend to be strongest at frequencies @@ uhiz.

Is there any safety concern with the ELF signals gerated using HAARP?

No. These signals are more than eleven milliondimeaker (smaller) than the Eartb&ckground field and about one milli
times weaker (smaller) than the level where re$emschave reported biological effects in the liter@ Signals generated
through ionospheric interaction are so weak, i, fidiat sophisticated instruments must be usedserve them.
Nevertheless, they are still valuable for scieafifurposes and for communication applications.

What about radio frequency interference?

Analyses conducted during the environmental impaatess suggest that radio frequency interfereaak ©ccur for
receiver systems that operate in the areas sunmy@hkona. However, other facilities using trartsens and supporting
diagnostic instruments similar to HAARP, have aehdcompatibility with other users of the radiodguency environment.
The government is committed to achieve compatybilith other users of the electromagnetic spectamchan
electromagnetic compatibility program has beenbdisteed to assure this goal is achieved.

The EIS Record of Decision required HAARP to essibd Radio Frequency Advisory Committee. This catte®, with
representatives from organizations that are uddteddF spectrum has met regularly since 1994firim the groups of
progress at the facility and to receive their ingod suggestions.

Questions about facility operations

Do you publish a transmitting schedule by frequencynd time?

Research activities generally require a specifiogpheric condition to pre-exist before any givepesiment can begin. For
example, one experiment may require that the Drlageabsent. The D-layer normally disappears &ftal sunset but the
timing may vary from one day to the next dependingsolar activity.

HAARRP is required to operate on a "Not-to-Interf&asis" (NIB). This means that the operating freuuyemust be selected
carefully so as not to disrupt on-going communaagctivities. In other words, a candidate freqyenay have to be re-
chosen if the frequency is already being used byesme else.

Also, the optimum frequency for any given experiingranges as the ionosphere undergoes its naanation throughout
the day and this is continually monitored using earfithe observational instruments at the sitea Assult, it will bevirtually
impossible to know in advance the exact time aydexcy for any day's operation.

| hear a strong interfering signal in the ham bandsls this HAARP?

HAARP is not authorized to operate in the Ham baamtthe transmitter has been "locked out" of thmguencies. In
addition, because of the harmonic relationshighefamateur 40 and 80 meter bands, it is not peskibl harmonic of the
HAARP transmitter to fall in those bands.

How can | report suspected interference from the HARP HF Transmitter?

Suspected interference should be reported to tiereeCommunications Commission. HAARP maintaingnéerference
reporting "hotline" at the phone number (907) 8285 This line isalways answered during HF Transmitter operations. At
all other times, a recording indicates that thagnaitter is not in use.

Can HAARP be used for military purposes?

HAARP is not designed to be an operational systanmilitary purposes. The HAARP specifications wdexeloped by a
consortium of universities to meet the requiremémits world-class research facility and an expamgi®up of universities
are playing a major role in the design of futurgegrch efforts.

The HAARP facility will be used for basic and amgliplasma physics and Radio Science researchdétatee study of the
Earth's ionosphere. Because the DoD operates nusieconmunication and navigation systems whose Isigither depend
on reflection from the ionosphere or must passutinahe ionosphere to satellites, there is obvideB interest in
understanding the ionosphere's effect on theseragsto improve their reliability and performancee&er understanding of
the physics of the ionosphere are expected totriesuthprovements to commercial applications, saslGPS and LEO



communication satellites whose performance is ddtgnificantly affected by random ionospheric vidas.

Administratively, HAARP is restricted to operatdyon a "not-to-interfere-basis" (NIB) by the NThxd is categorized as
an experimental station (XR) in the NTIA spectruentiéication document.



