NOAA Technical Memorandum NESDI S 40

THE GEOSTATIONARY OPERATIONAL ENVIRONMENTAL
SATELLITE DATA COLLECTION SYSTEM

Michael J. Nestlebush

Washington, D.C.

M arch 1994

UNITED STATES National Oceanic and National Environmental Satellite,

DEPARTMENT OF COMMERCE Atmospheric Administration Data, and I nfor mation Service

Ronald H. Brown, Secretary D.JamesBaker, Administrator Robert H. Winokur, Assistant
Administrator



FOREWORD

Thisisarevision of the NOAA Technical Memorandum NESDIS 2, June 1983. The
data collection system has had major enhancementsimplemented and there have been
several changesin application procedures since the June 1983 document was printed. In view
of these changes, it became necessary to revise the entire document. We hopethat this
revised document will provide usersand prospective user s sufficient information to evaluate
the different modes of operation in relation to their own data collection requirements and
determineitsusefulnessfor their programs. More detailed system component descriptions
are availablein the documentsreferenced in thetext and may be obtained from the National
Environmental Satellite, Data, and Information Service.

Washington, D.C.
June 1994
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THE GEOSTATIONARY OPERATIONAL ENVIRONMENTAL SATELLITE
DATA COLLECTION SYSTEM

MICHAEL J. NESTLEBUSH

NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
WASHINGTON, D.C.

ABSTRACT

The GOES DCS has only a data collection capability and operateson aregional basis
with areal cover age extending westwar d from western Europe and Africa through the
Americasto eastern Australia. The system isentirely operated and funded by the USA,
although many non-U.S. organizations use the system. In addition, the GOES DCS supportsa
certain number of reply channelsthat are common to the other geostationary meteor ological
satellites operated by Russia, China, Japan, and the European Space Agency. Thisallows
mobile platformsthat move from one area of the world to another to use the data collection
system of other geostationary meteorological satellites. No processing of data into
engineering unitsisaccomplished in this system, although all messages are checked for parity
errorsand transmission quality.

The GOESDCSisavailablefor use by any organization collecting environmental data
and who have complied with the requirements established by the National Environmental
Satellite, Data, and Information Service, as outlined under " Agreementsfor Use."



1. INTRODUCTION
1.1 Geostationary Operational Environmental Satellite System
1.1.1. Background

The United States of America currently operates Geostationary Operational Environmental
Satellites (GOES) that are an integrated system of Earth and space environmental sensors
which provide nearly continuous obser vational infor mation to ground-based user stations.
The GOES system is operated and controlled by the National Environmental Satellite, Data,
and Information Service (NESDIS) of the National Oceanic and Atmospheric Administration
(NOAA) of the U.S. Department of Commerce. The system was developed by NESDISin
conjunction with the National Aeronautics and Space Administration (NASA) and based upon
theresultsof earlier experimentswith the NASA Advanced Technology Satellites. The
GOES system consists of several observing subsystemsincluding the data collection system
(DCYS). The DCSusesthe GOES spacecr aft for the relay of data from remotely located in-
Situ Sitesat or near the Earth's surface.

Therearetwo operational GOES located in Earth-synchor onous or bits over the Equator at
75EW and 135EW longitudes. These spacecr aft have a radio view coverage of most of the
Earth from OE westward to 165EE longitude. Poleward coverageislimited to about 77E north
or south latitudes and isfurther restricted to lower latitudesin either direction from the 75E
and 135E satellite sub-point longitudes. See Figures 1-1 and 1-2.

1.1.2 Standby Satellite

To serveasabackup in the event of afailure of either operational satellite, thereisathird
geostationary satellite, when available, in orbit at longitude 105eEW (located mid-way between
the other two operational satellites). Thissatelliteisnormally used during the eclipse periods
to prevent loss of data through either the West or East spacecr aft.

1.1.3 Operations During Solar Eclipses

The GOES spacecr aft undergo eclipse, i.e., the spacecraft isnot in view of the sun duetothe
Earth being between the sun and the spacecr aft during 45-day intervals around the vernal and
autumnal equinoxes. The spacecr aft eclipse timesvary from approximately 10 minutes at the
beginning and end of the eclipse periodsto a maximum of approximately 72 minutes at the
equinox. Theeclipsesbegin 23 daysprior to the equinox and end 23 days after the equinox;
i.e, March 1to April 15 and September 1to October 15, and are centered on spacecr aft local
midnight.

During these periods, the DCS system remains power ed allowing the continued collection of
data through these periods. Although the eclipse period does not normally impact the DCS



users, the spring and fall eclipse schedules are disseminated to all DCSusersfor
informational purposes.

1.1.4 Present Operational Modes

The present system supportsthree operational modes; interrogate, self-timed and random
reporting. Theinterrogate mode requires polling from the NESDI S Ground System through
the satellite beforethe DCP replies. The self-timed mode assigns specific time slotson a
reply channel and the DCP contains a timing device that regulatesitsreply transmissions.
Therandom reporting mode requiresthat the DCP reply when a preset threshold of a critical
measur ement parameter isreached. In order to ensure a high probability of a message being
received, the random reporting messages are short (2 to 4 seconds) and arerepeated in a
random manner one or moretimes.
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2. GOESDATA COLLECTION SYSTEM
2.1 GOESDCS

The GOES DCSisacommunicationsrelay system that usesthetransponder carried on the
GOES spacecraft to relay UHF transmissions from DCP's by S-band (1694.5 MHZz) to
properly equipped ground receive stations. Conver sely, S-band transmissions from the
NESDI S ground system can be relayed through the spacecr aft transponder in UHF to
properly equipped receiversin radio view of the spacecraft. Each spacecraft is capable of
supporting up to 233 reply channels. The 200 regional or domestic channels (401.7-402.0
MHZz) use 1.5 KHz channel separation and the 33 international channels (402.0-402.1 MHz)
use 3.0 KHz channel separation. The 33 international channels are common with both the
METEOSAT, GMS, and Russia. China'sinternational channel frequencies are not yet
established. The present ground system supportsall 200 domestic channels and the 33
international channels.

The DCS hasthe capacity for handling at least 25,320 messages from DCP sitesvia the
spacecr aft transponder in each 1 hour period. Thisfigureisbased on the present capability to
assign 30-second transmission windows for each of the 200 domestic channels available, i.e.,
120 windows per hour over 200 channels (120 x 200 = 24,000) plus 33 inter national channels
(33 x40 = 1320) 1320 + 2400 = 25320. However, with advances being madein the stability

and accur acy of timing oscillators, transmission windows of 15 seconds may become standard
in thefuture. Thedatatransmission ratefor all operational modesis currently 100 bps (bits
per second). Prototype 300/1200 baud DCP's are currently being developed and should
become operational in 1995.

2.2 TheFour Functional Subsystems of the GOES DCS (figure 2-1)

1. Deployed Data Collection Platforms

2. East and West Spacecr aft

3. Command and Data Acquisition Station (CDA)
4. DOMSAT Data Dissemination Spacecr aft

2.2.1 Typeof DCP's

All DCP'sused in the GOES DCS must betype-certified by NESDIS. Certification
specificationsfor each type of DCP listed may be obtained from NESDIS. TheDCP's
availableto the user community, at thistime, are:

1. Sef-timed
2. Random Reporting
3. Interrogate
4. Self-timed/Random



5. Sdf-timed/Interrogate
6. Random/Interrogate
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2.2.2 Sdf-timed Data Collection Platfor ms

Self-timed DCP's ar e platforms which contain only a transmitter and some form of time sour ce
which is preprogrammed to report during a specific hour, a specific time of that hour and at a
programmed rate over a 24 hour period. This preprogrammed reporting time and rate should
not be confused with the cycle of the sensors attached to the DCP. The sensor cyclerefersto
the frequency or timeinterval when the actual environmental sensors areread and these data
are placed in the memory of the DCP for transmission at a later time, i.e., a DCP may record
an environmental sensor every 15 minutes but these data would be transmitted through the
GOESDCSonly at the assigned reporting interval.

2.2.3 Random Reporting DCPs

Therandom reporting DCP transmits per a pre-defined sensor threshold which istriggered by
an environmental event. Thisfrequency of reporting changes when environmental thresholds
arereached or exceeded. Thethreshold isprogrammed into the DCP by the user aswell as
other information which will control the DCP'sreporting rate during the period that the
environmental event isabove a fixed threshold. It should be noted that only the parameter
that caused the transmission should be transmitted when in the random mode. During nor mal
periodsarandom reporting DCP is expected to report up to 3times per day at random times
within that day. Thismethod of operation allowsthe DCP toreport that it isstill functioning
and that all sensorsarenormal. The Users Guide for Random Reporting explainsin detail
the operation and application of thistype of DCP.

2.2.4 Interrogate DCP's

Thistype of DCP contains both areceiver and a transmitter. Thereceiver isset to either the
East or West spacecraft DCPI link frequency which enablesit to detect itsown addressor ID
when transmitted from the Command and Data Acquisition (CDA) station at Wallops Station,
Virginia. Upon detection of itsown ID it will transmit all data accumulated since the last
reporting sequence. Interrogated DCP's are scheduled in a manner similar to self-timed
DCP's except that the interrogation schedule for the DCP isstored in the DAPS system at the
CDA instead of in the DCP. Interrogated DCP's may beinterrogated as often asevery 5
minutesin special situations, or asinfrequently asonce per day. Interrogated DCP's may
also be commanded into different operating modes. Thiscommand function isinvoked by
NESDI S (or the users) by transmitting a second addressimmediately following the DCP's
normal address. Thissecond addressis decoded according to the DCP's own internal
programming. Up to 4096 different commands

may be sent to each DCP. The command capability isdescribed in NOAA Technical
Memorandum No. NESS 82. More detailed information on thistype of DCP and its operation
isfurnished in the User Interface Manual.

2.2.5 Sdf-timed Interrogate
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Self-timed and Interrogate type of DCPs operate in a self-timed mode under normal conditions.
When a message is not received at the DCPs normal reporting time, an interrogation addressis
sent viathe DAPSto the DCP and areply isexpected over theinterrogate reply channel.

2.2.6 Sdf-timed and Random Reporting DCP's

Thistype of DCP hasthe same self-timed char acteristics as stated above, but also it hasthe
capability of transmitting over a secondary channel when environmental conditionsrequire
mor e frequent reporting than offered under self-timed operation. Thistype of combined
operation per mits a self-timed oper ation when environmental conditions are normal and
immediate and mor e frequent reporting when abnormal environmental conditions exist.
NESDI S has special policies which govern the use of thistype DCP and are explained in
greater detail in the Users Guide for Random Reporting.

2.2.7 Random/Interrogate

The random-interrogate mode of operation isused to monitor special events (such as seismic
events). When the event condition reaches a pre-set level, a random transmission is sent
through the GOES spacecraft. Only the DCP ID (address) istransmitted. When thelD is
received by the DCS system at the CDA, an interrogate I D istransmitted through the GOES
gpacecraft. Theinterrogate I D can be used as a notification of the event, changea DCP's
mode of operation or cause certain functionsto be performed.

2.2.8 Message Formats

The DCSwill accept only those messages transmitted from DCP'swhich arereceived in one
of two message formats. These message formats are divided into three parts, preamble, data,
and post-amble. The preamble may be one of two types, long or short. The short preamble
must be used for random reporting oper ations. However, it also can be used for self-timed and
interrogate operationsif the user desires. Thelong preambleis presented in figure 2-2, and
the short preambleis presented in figure 2-3. The capability to produce at least the short
preambleisa certification requirement for all types of DCP's.

The sensor data are expected to be binary-coded ASCI I characters (conforming to the 128-
character code set shown in figure 2-4) transmitted serially (least-significant bit first), with
odd parity determining the eighth bit for each character. In lieu of pure binary datathe DCS
permits a pseudo-ASCI | process (see figure 2.5) which provides higher data precision. Binary
data are permitted with the new High Data Rate (HDR) equipment. These special
requirements are needed to ensurethat binary data are not misinter preted as contr ol
characters, affecting the communicationslink operation. The sensor data must not contain
certain ASCII charactersthat have special control functionsin the DCS dissemination

system. These prohibited charactersare. DLE, NAK, SYN, ETB, CAN, GS, RS, SOH, STX,
ET, ENQ, and ACK. End of Transmission (EOT) characters must appear only at the end of a
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transmission and will be deleted from data prior to dissemination through the NESDI S ground
system. Data characterscontaining parity errorswill bereplaced with NUL depending on the
specific dissemination link. The post-ambleisan ASCII EOT with odd parity. Thiseight bit
EOT code (bit pattern 00100000-M SB first), is sent immediately following the last data
character (no break).

NESDI S assigns each DCP at least one 31-bit addressor ID. Theaddressispart of the

required format for transmission of sensor data, and isused by the NESDIS Ground System
toroutedatato the user.

12



GOESDCSASCII CHARACTER SET

b7 ---- 0 0 0 1 1
b6 --- 0 0 1 1 0 1
b4b3b2b1 b5 -- 0 1 0 1 0 1
0000 NUL IDLE| SPACE 0 @ p
0001 |SOH]| DC1 ! 1 A q
0010 ISTX| DC2 2 B r
0011 ETX| DC3 # 3 C s
0100 EOT DC4 $ 4 D t
0101 [ENO] INAK]| % 5 E u
0110 IACK]| ISYN] & 6 F v
0111 BEL [ETB| ' 7 G w
1000 BS |CAN| ( 8 H X
1001 HT EM ) 9 | y
1010 LF SuB * : J z
1011 VT ESC + ; K {
1100 FF FS , < L |
1101 CR IGS| - = M }
1110 SO IRS| > N -
1111 S lus| / ? 0 DEL
USASCII CONTROL CHARACTERS
ACK  Acknowledge EM Endof Medium NAK Negative ACK

BEL Bell ENO=WRU Enquiry NUL Null

BS Backspace EOT Endof Transmission RS Record Separator
CAN Cance ESC Escape Sl ShiftIn

CR Carriage Return ETB End of XMIT Block SO Shift Out
DC1=X-ON Control 1 ETX End of Text SOH Start of Heading
DC2=TAPE Control 2 FF  Form Feed STX Start of Text

DC3=X-OFF Control 3 FS File Separator SUB Substitute

13




Figure2-4
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DC4=TAPE Control 4 GS Group Separator SYN Synchronousldle

*DEL=RUB OUT Delete HT Horizontal Tab VT Vertical Tab

DLE DatalLink Escape LF LineFeed US=ITB Unit Separator
Non-printable Character - non-displayable via ASCII terminal

| | Prohibited Character - not output viathe DAPS (always NUL)

*not strictly a control character
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Figure 2-4 (cont)
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Figure 2-5
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2.3 East and West Spacecr aft M essage Relay

The two oper ational spacecraft which support the GOESDCS arereferred to as GOES East
(located at 75EW longitude) and GOES West (located at 135EW longitude). Each spacecr aft
is capable of supporting the 233 (200 domestic, 33 inter national) reply channels (see Appendix
A).

To provide extra channel guard band width for the domestic frequencies GOES DCS channels
are assigned as follows, odd-numbered channelsto the east spacecr aft at 75EW and the even-
numbered channelsto the west spacecraft at 135EW. Thisresultsin a 3.0 KHz separation
between adjacent channels on the spacecraft. Transmissions from onetype of DCP
(interrogate, self-timed, etc.) will not be mixed with another type on the same channel. The
international channels are assigned to both spacecr aft at all times.

Command/Interrogate signals from the CDA station are received by the appropriate
spacecr aft at S-band then transated to UHF (east and west spacecr aft interrogation and
command frequencies are different: West = 468.825 MHz, East = 468.8375 MHZz), and
retransmitted through an Earth coverage antennato thefield of deployed DCP's. Response
signalsfrom interrogated DCP'sand transmitted signals from self-timed and random
reporting DCP's arereceived by the spacecraft at UHF, trandated to S-band, and
retransmitted to the CDA station. The spacecr aft transponder isfully redundant to prevent
DCS outages dueto premature equipment failure.

2.4 DataError Probability

Under reasonable conditions, the user can expect to obtain a bit error probability of 10° or
better, using datareceived at the CDA. Variousfactorsaffect data quality. Some of these
are determined by the GOES System design, while othersarerelated to instantaneous
gpacecr aft usage and propagation conditions.

The spacecraft DCS down-link power at S-band is shared between all of thereply channel
activity. Asthenumber of DCP'sincreases, somewhat less power isavailable to each
simultaneoudly active channel. Furthermore, ssmultaneous oper ation of the imaging
subsystem reduces the total power availableto the DCS down-link transmission by 4 to 5 dB.
Sufficient power margin isprovided in the system design to accommodate full anticipated
loading under the above wor st-case power sharing conditions when utilizing the CDA or an
equivalent performance ground readout facility.

Other factorsthat can affect data quality are the DCP's geographic location with respect to

the spacecr aft, aslosses are lightly higher at the" Earth'sedge" ; multipath propagation, in
which DCP signals are reflected from the ground, ocean, etc., and interference with direct

19



signals; and ionospheric scintillation, which may occasionally produce greater than normal
path attenuation. Maintenance of the DCP, adjustment of the DCP antenna positioning, and
provision of an unobstructed path to the GOES are essential to minimum-error performance.

2.5 NESDIS Ground System

The NESDI S ground system may be broken into two groups. the Radio Frequency front end
equipment and the DCS computer equipment or DAPS. Each of these subsystems performs
dedicated data transfer handling and processing functionsin the GOES DCS. The DAPS
system iscomprised of two identical computer systemswith identical front end message ingest
and sharing a pair of mirrored hard disks.

2.5.1 Wallops CDA

The DAPS computer system contains the Platforms Data Tables (PDT) for each DCP
authorized to operate within the DCS and all user ID'sassigned. An example of a typical
PDT isprovided in Appendix B.

Messages arereceived from either operational spacecraft via S-band receiving systems at

the CDA. Thereceived DCP messages arerouted to the Data Acquisition and Monitoring
Subsystem (DAM S) units which will demodulate the data and perform the signal quality
measurements. These signal quality measurementsincludethe signal strength (transmitted
EIRP), the frequency offset or deviation from the center frequency of the assigned channel,
the modulation index, and the data quality which isan indication of the bit error rate. These
quality measurements are appended to each received message along with the channel over
which each message was received and from which satellite (East or West) it wasrelayed. A
mor e detailed description of the DAM S units and how the quality measurements ar e obtained
isfurnished in the Users Interface Manual.

A typical DCP message with DAM S quality information which would berelayed to the user is
presented in figure 2-6. A description of the contents of a typical DCP message is outlined in
figure 2-7.

The DAPS operatesin a fully redundant mode with an automatic fail over feature. In general,
one of the two computers servesasthe PRIME or operational DAPS while the other is
configured as a stand-by or hot back-up. A more detailed description of the DAPS operation
isdiscussed in the User Interface Manual.

20



The following example shows a DCP message:

DCP Address
| FailureCode
| Channel & SC
| | MessageLength

I
| | DCP Message Data
| IFPD*

I
DAMS Data

I
I
I
I
I
YYDDHHMMSS Quality Measurements

*NOTE: The DAPSIFPD interfaceisnot operational at thistime. Therefore DCSusers
should expect an " FF" in thispart of the message header .

21



Figure 2-6

DCP MESSAGE FORMAT

FIELD SIZE (bytes) CONTENTS

ADDRESS 8 DCP address

YEAR 2 Y ear message was r eceived
DAY 3 Day of year message was r eceived
HOUR 2 Hour message wasreceived
MINUTE 2 Minute message was received
SECOND 2 Second message was r eceived
FAILURE_CODE 1 Code for message (see Notes)
SIGNAL_STRENGTH 2 DAM S quality measur ement
FREQUENCY_OFFSET 2 DAMS quality measur ement
MODULATION_INDEX 1 DAMS quality measur ement
DATA_QUALITY 1 DAMS quality measurement
CHANNEL _RECEIVED 3 Channel message received on
GOES SPACECRAFT 1 GOES spacecr aft used
UPLINK_CARRIER_STATUS 2 Uplink carrier status
MESSAGE_DATA_LENGTH 5 M essage length (bytes)
MESSAGE_DATA 15750 (max. bytes) M essage data (variable length)
e

(1) All fieldsare ASCII.
(2) When downloaded, all messagesin message file are separated by three
(3) NEW LINE <NL> characters.
(3) FAILURE_CODE will contain one of the following characters:
G - Good message
? - Message received with parity errors
W - Message received on wrong channel
D - Message received on multiple channels (duplicate)
A - Message received with address error(s) (correctable)
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T - Messagereceived late/early (timeerror)

U - Unexpected message received (over two minutes early/late
of assigned time

N - PDT incomplete (user required datais missing)

M - Scheduled message ismissing

Figure2-7
2.5.2 Data Dissemination

Therearecurrently four mediumsfor the dissemination of data received by the DCS system.
These four dissemination mediums ar e described below.

DIAL-IN

The primary method for userstoretrieve their DCP message data from the DAPSis
via the dial-in capability. The DAPS operates 10 dial-in lines connected in arotary
configuration. The data output from DAPS ranges from 300/9600 baud dependent
upon the user s equipment.

DOMSAT

Data is also disseminated via a domestic satellite (DOM SAT) which allows a user to
receivethe datain a near real-time manner. Thedatareceived at the CDA are
relayed through the DOM SAT spacecr aft in a matter of seconds. Thisform of
dissemination also relays all error messages and upcoming DAPS events (bulletins).

NATIONAL WEATHER SERVICE TELECOMMUNICATIONS GATEWAY (NWSTG)

Data relayed through this medium must carry a special header to identify the user and
the destination of the message for the Gateway system computers. Theseidentifiers
areassigned by the NWS. Only data messages arerelayed through NWS, error
messages and bulletins are not sent to NWS.

DIRECT READOUT
Thismode of dataretrieval isaccomplished by usersoperating ground systems similar
to the CDA ground system but on a smaller scale. The dataisobtained directly from
the spacecr aft.
Thismode of dataretrieval isused by userswith large numbersof DCPsor are

located in areas where other means of data retrieval arenot practical. South
American and Canadian users operatetheir own DRGS systems.
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The DAPS system stores all message data for up to 72 hoursand userswhoretrieve
their data from NESDI S should retrieve thisdata at least once every 24 hours.

3. Agreementsfor Use
3.1 Proceduresfor Applyingto Usethe GOESDCS
3.1.1 Limitationsand Eligibility

I nternational agreementslimit frequencies used by the GOESto therelay of environmental
data with a minimal amount of DCP housekeeping information. Environmental data are
defined as obser vations and measurements of physical, chemical or biological properties of
oceans, rivers, lakes, solid earth and/or atmosphere (including space). In addition, all data
acquired through the GOES DCS are considered in the public domain (i.e., availableto
anyone who needsit) with exception of certain private users who may request proprietary
treatment of collected data if special conditionsare met. Also, private userswho want to
collect environmental data that are useful or necessary for implementation of programs of the
Federal Government or State or local governments may have accessto the GOESDCS if
they meet all other prerequisitesfor use of the GOESDCS. All non-U.S. or private users
must submit with their application to use the GOES DCS a written statement from a sponsor
which indicatesthat the sponsor requiresall or a portion of data collected to support their
program. A sponsor isdefined as U.S. Federal Agency or U.S. State or local government.
See Appendix C.

3.1.2 Application Requests

An organization having a requirement for data collection, or which plansto collect data using
the GOES DCS capability, must formally request permission to participate. Requests should
be mailed to:

Chief, Data Collection and Direct
Broadcast Branch (E/SP21)
National Environmental Satellite, Data,
and Information Service
National Oceanic and Atmospheric Administration
NOAA Science Center, Room 806
Washington, D.C. 20233

The prospective user must describe the proposed use of the DCSfor examination by

NESDIS. A questionnaire (see Appendix D) isprovided to facilitate presentation of
information needed to properly consider the user'srequest. Upon approval of theuser's
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request for participation in the DCS, a Memorandum of Agreement (M OA) will be prepared.
Therearethreetypesof MOA's. an International Memorandum of Agreement (see
Appendix E), and a Domestic Memorandum of Agreement (see Appendix F), and a
Manufacturers Memorandum for Agreement (see Appendix G). (The major differencein
processing thethree MOA'sisthe number of internal NOAA offices that must coordinatethe
approval of the agreement. Theinternational MOA requiresapproval by the Deputy
Assistant Administrator for Satellites wher eas the domestic and manufacturersMOA's only
require coor dination for approval within the NESDI S Office of Satellite Data Processing and
Distribution.) Thenet result isalonger period of timerequired to process applications from
non-U.S. organizationsthan isnecessary for U.S. organizations.

Subsequent to thereceipt of the properly executed MOA, NESDISwill implement the user's
program by assigning DCP addresses, channel, reporting times, and user ID'sasrequired. It
isthe user'sresponsibility to obtain permission from the appropriate communications
authority to transmit on the assigned frequency. The user isalso responsible for completing a
PDT for each DCP assignment. An example of a completed PDF is shown in Appendix B.

3.2 Costs

Collection of environmental data from user platformsand processing these data for
dissemination using the GOES DCSfacilitiesiswithout chargeto theuser. This statement
does not preclude the possibility that at sometimein thefuturea user servicefee or some
form of service charge may berequired for usersof the DCS. At the present time, theuser is
responsible for costs of sensor platforms (such as procurement, maintenance, and installation)
and such testsarerequired to establish confor mity to the DCS perfor mance specifications.
The user will also be responsible for the costs of communication lines, modem equipment, and
data terminals necessary for the dissemination of data from the Wallops CDA facility if a dial-
inlink isused.

3.3 Direct Data Readout From the GOESDCS

Any user, with discretion, may implement a data collection direct receiving facility and

ther eby achieve direct readout of the S-band reply data from the GOES. Thedirect readout
facility must be passive, i.e., receive only and not be ableto transmit directly to the

gpacecraft. Thisdirect readout facility enables a user to be independent of the primary
NESDIS Ground System. However, the user will berequired to adhereto the channel
assignments and schedules coordinated for GOES DCS by NESDIS. Other than these
requirements, NESDI S requires no formal agreement with the operator of a direct readout
facility. In order for the operator of a direct readout facility to be notified of planned or
sudden changesin the DCS operational configuration, it is highly recommended that the direct
readout facility operator dial into the DAPS system on aregular basisto check for changesin
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spacecr aft status. The manufacturerswho provide ground receive equipment areindicated by
(*) in Appendix H.

3.4 Data Collection Platform Sour ces

DCP characteristics were described in some detail in Chapter 2. There are several sour ces of
DCP'sboth domestic and international. A list of DCP manufacturersisfurnished in Appendix
H. A word of caution isnecessary for those applicants who might consider using DCP's
manufactured by a non-U.S. firm, asthese DCP's must betype-certified by NESDIS to
operatein the GOES domestic frequency band (401.7 to 402 MHZz). However, any DCP
certified by a satellite operator who isa member of the Coordination for Geostationary

M eteor ological Satellites, will be ableto operate on theinternational channels (402.0 to 402.1
MHZz) that are common to the GOES, METEOSAT, and GMS.
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CHANNEL

FREQUENCY

401.7010
401.7025
401.7040
401.7055
401.7070
401.7085
401.7100
401.7115
401.7130
401.7145
401.7160
401.7175
401.7190
401.7205
401.7220
401.7235
401.7250
401.7265
401.7280
401.7295
401.7310
401.7325
401.7340
401.7355
401.7370
401.7385
401.7400
401.7415
401.7430
401.7445
401.7460
401.7475
401.7490
401.7505
401.7520
401.7535
401.7550
401.7565
401.7580
401.7595
401.7610
401.7625
401.7640
401.7655

APPENDIX A

CHANNEL

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

FEREQUENCY

401.7760
401.7775
401.7790
401.7805
401.7870
401.7835
401.7850
401.7865
401.7880
401.7895
401.7910
401.7925
401.7940
401.7955
401.7979
401.7985
401.8000
401.8015
401.8030
401.8045
401.8060
401.8075
401.8090
401.8105
401.8120
401.8135
401.8150
401.8165
401.8180
401.8195
401.8210
401.8225
401.8240
401.8255
401.8270
401.8285
401.8300
401.8315
401.8330
401.8345
401.8360
401.8375
401.8390
401.8405



45
46
47
48
49
50

401.7670
401.7685
401.7700
401.7715
401.7730
401.7745

95
96
97
98
99
100

401.8420
401.8435
401.8450
401.8465
401.8480
401.8495



CHANNEL

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

FREQUENCY

401.8510
401.8525
401.8540
401.8555
401.8570
401.8585
401.8600
401.8615
401.8630
401.8645
401.8660
401.8675
401.8690
401.8705
401.8720
401.8735
401.8750
401.8765
401.8780
401.8795
401.8810
401.8825
401.8840
401.8855
401.8870
401.8885
401.8900
401.8915
401.8930
401.8945
401.8960
401.8975
401.8990
401.9005
401.9020
401.9035
401.9050
401.9065
401.9080
401.9095
401.9110
401.9125
401.9140
401.9155
401.9170
401.9185
401.9200
401.9215
401.9230
401.9245

CHANNEL

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

FEREQUENCY

401.9260
401.9275
401.9290
401.9305
401.9320
401.9335
401.9350
401.9365
401.9380
401.9395
401.9410
401.9425
401.9440
401.9455
401.9470
401.9485
401.9500
401.9515
401.9530
401.9545
401.9560
401.9575
401.9590
401.9605
401.9620
401.9635
401.9650
401.9665
401.9680
401.9695
401.9710
401.9725
401.9740
401.9755
401.9770
401.9785
401.9800
401.9815
401.9830
401.9845
401.9860
401.9875
401.9890
401.9905
401.9920
401.9935
401.9950
401.9965
401.9980



INTERNATIONAL FREQUENCY BAND CHANNELIZATION

CHANNEL FREQUENCY
202 402.0025
204 402.0055
206 402.0085
208 402.0115
210 402.0145
212 402.0175
214 402.0205
216 402.0235
218 402.0265
220 402.0295
222 402.0325
224 402.0355
226 402.0385
228 402.0415
230 402.0445
232 402.0475
234 402.0505
236 402.0535
238 402.0565
240 402.0595
242 402.0625
244 402.0655
246 402.0685
248 402.0715
250 402.0745
252 402.0775
254 402.0805
256 402.0835
258 402.0865
260 402.0895
262 402.0925
264 402.0955
266 402.0985



Parameter

OWN_ID
PRIME_TYPE

PRIME_CHAN
PRIME_SCID

SECND_ADDR
SECND_TYPE

SECND_CHAN
SECND_SCID

TRIGGER_MODE

FIRST XMT
XMT_PERIOD
XMT_WINDOW
XMT_RATE
MAX_RETRIES
DATA_FORMAT
PRIME_PREAMBLE
SECND_PREAMBLE
LOC_CODE
LOC_REGION

LOC_NAME
LATITUDE
LONGITUDE
MIN_ELEVATION
CATEGORY

MANUFACTR_ID
MODEL_NO
SEASON_ID
NMC_FLAG

APPENDIX B

*** PLATFORM 474EC570 PARAMETERS*** INDEX = 12046

Description

User id of owner:

Primary type:
S: Self-timed, |: Interrogate,
R: Random, D: Dual

Primary channel (1-266)

Primary GOES spacecr aft assigned:
E: Eadt, W: West

Secondary address:

Secondary type:

R: Random, [: Interrogate, or Null

Secondary channel (1-266)
Secondary GOES spacecr aft assigned:
E: East, W: West
Trigger mode:
S: Special, T: Test or Null
First trans./interrog.
Time between trans./interrog.
Transmission window (S/D types)
Transmission rate (100/300/1200):
Max. number of interrogation retries:
Dataformat (A: ASCII, B: Binary):
Primepreamble (L: Long, S: Short):

Secondary preamble (L: Long, S: Short):

L ocation code:
L ocation category:
A: United States, B: Canada
C: South America, O: Other
L ocation:
Latitude (DDMMSS, -isSouth):
Longitude (DDDMMSS, -isWest):
Min. elevation angle of platform (DD):
Platform category:
F: Fixed-buoy, D: Drifting-buoy,
A: Aircraft, S: Ship, O: Other,
B: Balloon L: Land-based
DCPRS manufacturer name:
DCPRS model number:
Seasonal indicator:
NM C dissemination (Y/N):

B-1

Value

NESDIS
S

015

000

(HHMMSS): 002400
(HHMMSS): 010000
(MMSS): 0100

0100

00

A

L

PQ
B

ILE BICQUETTE
482500

-0685400

05

L

VALCOM, LTD.
697-07 (8W)

N

Y



NMC_DESCRIPTOR
ASSIGN_DATE
DATE_DEPLOY
DATE_REDEPLOY
PMAINT_NAME
PMAINT_PHONE
PMAINT_FTS
PMAINT_FAX
PMAINT_TELEX
ERR_FREQ

ERR _DATE

NM C data descriptor:

Date addressassigned (YYYYMMDD):

Date deployed (YYYYMMDD):
Dateredeployed (YYYYMMDD):
M aintenance official name:

M aintenance official phone:
Maintenance official FTS phone:
Maintenance official FAX phone:

M aintenance official telex:
Consecutive failuresbeforeerror:
Date of user contact (YYYYDDD):

* SHEF CODES*

SXCN42
19930622

19890101

19921002

MIKE NESTLEBUSH
(301)763-8063
(301)763-8063
(301)763-8449

003
0000000

SHEF_CODE1: PA SHEF_CODE2: TA SHEF_CODES3: XR SHEF_CODE4: UD SHEF_CODES: US

SHEF_CODEG6: UG SHEF_CODET7: PC SHEF_CODES:

SHEF_CODEQ9: SHEF_CODEI10:

SHEF_CODE11: SHEF_CODE12: SHEF_CODE13: SHEF_CODE14: SHEF_CODE15:

Status (Active/Deactive):

L ast active date/time:
Date of last update:
Updated by:

Entry complete (Y/N):

Edit number: 00004

A
94059/22:24:46
1994032
NWCAE1

Y



APPENDIX C

EXTRACTED FROM: Federal Register / Val. 46, No. 191/ Friday, October 2, 1981 / Rules and Regulations
SUMMARY

The GOES Data Coallection System (DCS) has extra capacity which can be made availableto non-NOAA
usersfor the collection from remote locations of environmental data provided that NOAA, another Federal
agency, or a State or local government also hasan interest in or arequirement for obtaining these data, and that
no alter native commercial serviceexists. Thisrevision of NOAA'sregulations establishing a policy for operatior
of the GOES DCSisnecessary for two reasons. In thefirst place, therevision clarifiesthat private userswho
want to collect environmental data that are useful or necessary for implementation of programs of the Federal
Government or State or local governments may have accessto the GOES DCSif they meet al other prerequisites
for accessto the GOES DCS. Secondly, therevision providesthat in certain exceptional circumstances NOAA
may agreeto a private user'srequest for proprietary treatment of collected data, subject to subsequent review if
challenged under the Freedom of Information Act.

DATES: Effectivedate: October 2, 1981.
SUPPLEMENTARY INFORMATION

The GOESDCSisasystem for collecting and transmitting data from remote platforms via a gover nment
owned geostationary satellite the primary purpose of which isthe collection of environmental data, in particular
meteorological, hydrological, and oceanic data.

On June 30, 1981, NOAA published in the Federal Register arevision toitsregulationson the
administration and operation of a GOES DCS. (45 FR 43701, codified at 15 CFR. Part 911.) That revision
established the NOAA policy that the GOES DCS would be made available to non-NOAA user swho owned or
operated platformsfor the collection of environmental data required by or desired for theimplementation of
Federal programsor required by State or local governments. All usershad to agreeto permit NOAA and other
Federal agencies free and open use of data collected. Theregulations also established a priority order by which
requests from non-NOAA usersfor accessto DCSwould be processed.

Theregulations of June 30, 1980, did not clearly state whether private organizations could use the GOES
DCS. NOAA hasinterpreted itsregulations so that it has per mitted private organizationsto usethe GOESDCS
provided that they had a Federal agency or State or local gover nment sponsor for the particular collection of dat
These regulations now clarify this point by naming private or ganizations as eligible user s of the GOES DCS
provided that they meet all other conditionsfor accessto the DCS.

Since the June 30, 1980, publication of the Part 911 inter pretative regulations, NOAA hasreceived
requests from non-NOAA, private userswho proposed to collect data that not only would further the
implementation of NOAA'sresponsibility for forecasting the weather and issuing sever e storm war nings but alsc
would further commer cial interests of these prospective users. These userswant to usethe GOES DCS because
no satisfactory commer cial serviceisavailablefor thereal-time transmission of environmental data from remote
locations. In addition, these userswould be investing substantial sums of money in the deployment of data
collection platforms and want some assur ance that these data would not be made routinely available to their
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competitors.

NOAA hasreviewed the basisfor the existing policy of " free and open use of data” and has concluded thi
(1) no law pursuant to which the GOES DCSis operated requiresthe dissemination to the public of all
environmental data collected from private usersand (2) the existing policy would impeded NOAA's ability to
obtain. NOAA operatesthe GOES DCS pursuant to the general authority of the Secretary of Commerce (1) to
provide war nings of and forecast weather and ocean conditions, including the collection and transmission of mai
intelligence for the benefit of commer ce and navigation; and (2) to participate in the development of an
inter national basic meteorological reporting network, including the establishment, operation and maintenance o
reporting stations on the high seas, in polar regionsand in foreign countries. (15 U.S.C. 3.3,49 U.S.C. 1483))
The Secretary of Commer ce also isauthorized to prepare studies and perform services within the authority of th
Department of Commer ce at the request of any person or organization, public or private, upon the payment of tl
actual or estimated cost of such work, and to cooper ate with business organizationsin the conduct of activities of
the Department. (7 U.S.C. 450b; 15 U.S.C. 1525.) These laws do not mandate the disclosur e of all infor mation
collected thereunder.

NOAA will continueto operatethe GOES DCS under a general policy of free and open use of all data anc
will apply this policy to the collection and dissemination of environmental data required for warnings or
forecasting. NOAA will, however, consider a request not to disseminate data collected from a private commer ci¢
user'splatform that (1) NOAA deemsto be commercial, confidential information or trade secrets. (2) and whos
collection servesa public or Federal purpose. Datarequired for the protection of life and property will not be
granted proprietary treatment. By amending itsdata policy in thislimited way, NOAA and the public will be ak
to obtain valuable meteor ological or other environmental data which would not otherwise be obtained and
companieswill be ableto increase their productivity.

The NOAA Administrator has determined that therevised Part 911 regulations do not constitutea " majc
rule” within the meaning of Executive Order 12291. Preparation of a Regulatory Impact Analysisisthereforen
required. The Revisionsimpose no major costs on the economy within the terms of the Executive Order, nor are
any major costsor priceincreases foreseen that will impact consumers, individual industries, Federal, State, or
local gover nment agenciesor geographic areas. Instead, therevisionswill enable commercial usersto operate
mor e efficiently by gaining mor e knowledge of the environment in which they work, while, at the same time,
allowing NOAA and other entitieswithin the Federal Government to receive, at no cost to the Government, data
valuableto the Public interest.

NOAA foresees no significant effects associated with therevisionsto Part 911 that would adver sely affect
competition, employment, investment, productivity, innovation or the ability of U.S.-based enter prisesto compet
with foreign based enterprisesin domestic or export markets.

Thisfinal ruleisexempt from the requirements of the Paperwork Reduction Act of 1980 because, based ¢
past experience, NOAA does not expect to receiveten or morerequests per year from userswho request
proprietary treatment of data and haveto respond to identical reporting requirements.

911.1 General Information

(@) The GOES Data Collection System (DCS) provides an effective method for obtaining environmental
data from remote location wher e conventional communications ar e either absent or inadequate. The use of the
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DCSislimited to the collection of environmental data in accordance with applicable I nternational
Telecommunication Union (I TU) regulations concer ning use of the allocated frequency bands.

(b) (1) TheDCSwasestablished in 1974 to obtain from remote locations data required for the effective
accomplishment of programs of the National Oceanic and Atmospheric Administration. The DCS capacity can
morethan providefor all of NOAA's present and near future domestic and international requirements. This
makesit possibleto offer to Federal and State agencies or local gover nments of the United States, and to those
private usersand foreign gover nment agencies whose use of the system would support a program of a United
States agency, the opportunity to make use of the DCS. Policy guidelines are set forth below.

(2) For purposesof thispart, "user” refersto aprivate or governmental organization, whether for pri
or not for profit, that owns or operates environmental data collection platformsfor the purpose of collection and
transmission of environmental data through the GOES DCS and for which a Federal agency or State or local
government hasa requirement for or interest in obtaining these data.

911.2 Useof the GOESDCS

(8) Useof the GOESDCS can be authorized only for the purpose of collecting environmental data.
Environmental data as used here means observations and measurements of the physical, chemical or biological
properties of the ocean, river, lakes, solid earth, and atmosphere (including space).

(b) The GOESDCSisnot to be used for data collection wher e adequate private common carrier
communications exist to provide the service. (Adequateisdefined in terms of capacity, speed and reliability witl
respect to the particular use envisioned.) A user must document, with arequest for use of the GOES DCS, why
private common carrier communications are not adequate.

(c) A user must identify the Federal agency or State or local gover nment which will benefit from the
proposed collection of data. NOAA will confirm with the sponsoring Federal Agency, or State or local gover nme
that these datarerequired by, in support of or in furtherance of, a program conducted by the sponsoring agency
State or local gover nment.

(d) User agencies and organizationswill be admitted to system use with priority status as follows:

(1) NOAA usersor userswhose data arerequired for implementation of NOAA programs.

(2) Userswhosedata aredesired to support NOAA programs.

(3) Userswhose data and/or use of the GOES DCSwill further a program of an agency or department
of the United States Gover nment.

(4) Userswhosedata arerequired by a State or local gover nment of the United States. No other users
will be admitted to system use.

(e) All usersof the GOES DCS must use a data collection platform radio set whose technical
characteristics conform to specifications established by NOAA. The message format must be as
specified by NOAA.



(f) All usersareresponsiblefor all costs associated with the procurement and oper ation of these platfor
any confidential treatment of data under 911.3, and for the acquisition of these data from those platfor ms either
directly from the satellite or from the NOAA GOES Data Collection Center at the Wallops CDA, at Wallops,
Virginia.

(g) Design characteristics of the environmental data collection system on the spacecr aft require that user:
conform to technical standards established by NOAA. See 911.5 below.

(h) NOAA will make every effort to maintain the GOES DCSin full operation at times subject to the
availability of appropriations. NOAA will bear no responsibility for any losses as a result of the nonavailability
the DCS.

911.3 Treatment of Data

(@) All usersof the GOESDCS must agreeto permit NOAA and other agencies of the United States
Government the free and open use of all date collected from their platforms, except as otherwise provided for in
par agraphs (b)-(f) of this section and to provide NOAA with the necessary information on data formatsto facilit
such use.

(b) NOAA will consider arequest from a user, who has otherwise met the criteria of 911.2 for proprietar
treatment by NOAA of all or a portion of these data collected from the platfor ms owned by the user. Each reque
for proprietary treatment must:

(1) Specifically identify the exact portion(s) of these data claimed to be confidential.

(2) Statewhether these data claimed to be confidential are commonly known within the user'sindustr
or activity or isreadily ascertainable by outside persons with a minimum of time and effort.

(3) State how release of these data would be likely to cause substantial harm to the user's competitive
position.

(4) ldentify the Federal agency or gover nmental program which would benefit by gaining accessto
these data to be collected.

(5) Statewhether the submitter isauthorized to make claims of confidentiality on behalf of the person
organization concer ned and;

(6) Statewhen the confidential data may be made public.
(©) (1) NOAA may treat environmental data obtained by the GOESDCSasproprietary if the Assistant
Administrator for Satellites, with the advice of the General Counsel and other interested Federal officers, finds

that:

(i) Dataaretrade secretsor commercial information obtained from a user and privileged or
confidential; and

(i1) Use of the GOES DCSfor collection and proprietary treatment of such dataisin the public
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interest. Proprietary treatment of data which arerequired to protect life or property will be deemed not to bein
the public interest.

(2) All datafor which the Assistant Administrator grantsproprietary treatment shall not be publicly
disclosed in individually identifiable form without the user's authorization, except in accor dance with the
procedures set forth in paragraph (f) of this section or pursuant to the order of a court of competent jurisdiction
Such data may be combined and publicly disclosed in such formats as general statistical studies, environmental
war nings and for ecasts, or aggregated reportsor summariesin which theidentify of the user (s) furnishing such
information or the confidential portions of these data shall not be disclosed.

(d) (1) TheAssistant Administrator for Satellites shall notify the user in writing whether all or a portion
these data will be treated as proprietary and shall state thereasonsfor the decision. The user may appeal the
initial decision of the Assistant Administrator by filing a notice of appeal, including supporting infor mation witr
Administrator of NOAA, Department of Commer ce, Washington, D.C. 20230, within 30 days (excluding
Saturdays, Sundays, and legal holidays) or receipt of notice.

(2) The Administrator may decide the appeal on the basis of the information already submitted or ma
request additional information from the user. The decision of the Administrator shall state the reasonsfor the
decision, and shall become effective upon issuance.

(e) The Assistant Administrator for Satellites, after consultation with other interested NOAA officers,
shall institute a control system to protect the confidentiality of data that have been granted proprietary treatmer
under the section and arein the possession of NOAA. The control system will provide for safeguarding these da
and ensuring that only authorized officers and employees have access to these data for official purposes.

(f) Datathat have been accorded proprietary treatment for which NOAA or another Federal agency has
present requirement may be returned to the possession of the user and kept by the user until such timeas NOAA
or another Federal agency hasa present requirement for these data at which time these data shall be made
availableto NOAA or to another Federal agency in accordance with the terms of a mutually acceptable
agreement.

(9) (1) All requestsfrom any person for data granted proprietary treatment under this section shall be
processed consistent with NOAA Freedom of Information Act (FOIA) Regulations CFR Part 903, NOAA
Directives Manual 21-25, Department of Commer ce Administrative Order 205-12 and 205-14 and 15 CFR Part ¢

(2) Theuser shall benotified within five days (excluding Saturdays, Sundays, and legal public holiday
of receipt by NOAA of an FOIA request for disclosure of data which otherwise has been granted proprietary
treatment under thissection. The user may submit written objectionsto release these data together with any
supporting information, to the Assistant Administrator for Satellites, within five days (excluding Saturdays,
Sundays, and legal holidays) of receipt of notice. Thefailureto object within prescribed time limit will be
consider ed an acknowledgement that the user does not wish to claim exempt status under the FOIA.

(h) If datawhich have been granted proprietary treatment under this section were found to be disclosabl
in wholeor apart, under the FOIA, the user submitting these data will be notified in writing and given five days
(excluding Saturday, Sundays, and legal holidays) from receipt of the noticeto seek judicial relief.

911.4 Continuation of GOESDCS



(&) NOAA expectsto continueto operate a geostationary satellite data collection system while it operates
GOES spacecr aft subject to the availability of future appropriations.

(b) Asuseof the system in support of NOAA programsincreases, it eventually may be necessary to
restrict the use by other users. If auserestriction should become necessary, or in the event that NOAA
discontinues oper ations of GOES, NOAA will provide, to the maximum extent possible, advance noticeto the
affected users.

911.5 GOESDCS Use Agreement
(&) Each user must have an agreement with NOAA to usethe GOESDCS.

(b) These agreementswill cover, but will not be limited to: (1) The period of timethe agreement isvalid
and proceduresfor cancelling it, (2) conformance with | TU agreements and regulations; (3) required equipment
standards, (4) standards of operation, (5) prioritiesfor use, (6) reporting time and frequencies, (7) data formats,
data delivery systems and schedules, (9) user-bor ne costs, and (10) proprietary treatment of data under Part
911.3.

(c) Therepresentative of NOAA for evaluating use requests and concluding use agreementswill bethe
Director of the Office of Satellite Data Processing and Distribution of the National Environmental Satellite, Date
and Information Service, except that in the case of agreementswhich involve foreign gover nment agencies or
requestsfor proprietary treatment of data, the concurrence of the NOAA Assistant Administrator for Satellites
will be obtained.



APPENDIX D

QUESTIONNAIRE

1. Describe fully your application:

Operational/Experimental
If experimental, please complete the following:

Name and address of the Administrator (Funding Agency)
Name and address of the party responsible for
implementing your Data Collection System (DCS) program,
i.e.,, theprincipal investigator.

Givethe starting and ending date of the period during
which you plan to collect data via satellites.

Purpose of Data
Final User of Data

2. Typeof System:

Interrogated (1)
Self-time (S)
Random (R)

Hybrid - Self-time and Random (S/R)
Random and Interrogate (R/1)

3. Number of Platforms:

Number of each type of Platform
Number of Platformswith Emergency Alarm/Random Capability
Time Scale for Deployment of Each Type of Platform

4, Location of Platforms by Types:

State, Ocean, Province, etc.
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Fixed Station - Latitude/L ongitude
Mobile Station Operating Area - Latitude/L ongitude of Bounding Area
5. Data:

Format of Data (ASCI1/Pseudo ASCII)
Bits per Sensor M essage

Bytes per M essage (8 bitg/byte)

6. Desired Reporting Times:
(Interval between reports: 1 hour, 3 hours, 6 hours, etc.)

7. Data Delivery:

Dedicated Circuits (GTS, AFOS)
DOMSAT

Dial-in (300, 1200, 2400, 9600 baud)
Direct Readout Ground System (DRGYS)

8. Explain why commercial services cannot meet your program
needs.

9. Agency to Install and Maintain Platform Equipment:

(If different from agency that is making application, state
name and address of principle responsible personnel.)

10. Name of individual who will sign Memorandum of Agreement.
(Includetitle, address, etc.)

11. Any other information that may be of interest or may be necessary to further explain the
application.




APPENDIX E

MEMORANDUM OF AGREEMENT

INTRODUCTION

The National Environmental Satellite, Data, and Information Service (NESDIS), of the National
Oceanic and Atmospheric Administration (NOAA), the operator of the Geostationary Oper ational

Environmental Satellite (GOES) [the operator] and [the user] who will

provide Data Collection Platforms (DCPs) and the data collected, have agreed as follows:

. Name of Program

The program to which this Memorandum of Agreement applies shall be known asthe™

Data Collection System Program” pursuant to which meteor ological data will be collected from

DCPsin Quebec. These data will

[l1. Joint Understanding

A. Toqualify for collection by the GOES Data Collection System (DCS), data from the user's DCPs
must be environmental data; i.e., observations and measur ements of physical, chemical,
or biological properties of the oceans, rivers, lakes, solid earth, and atmospher e (including space).

B. Authority for the GOESto utilizethe radio frequency band 401.7 to 402.1 MHz as an uplink and
theradio frequency band 468.750 to 468.950 MHz as a downlink is contained in Frequency
Assignment Subcommittee/l nter departmental Radio Advisory Committee, docket number s 8202442,
8149078, and 8150578. Docket number 8149078 grantsthe operator the authority to make all such
frequency channels availableto theuser. However, it is understood that the user must obtain authority
from appropriate national agenciesto transmit on frequency channels, designated
by the operator, within the uplink band. The operator will also provide address codes.

C. Theoperator normally will not assign a channel for the user's exclusive use, but may do so when
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the user establishes sufficient need as deter mined by the operator.

D. Theoperator reservestheright to terminate or suspend thisprogram in the event of spacecr aft
or ground equipment limitationsrequiring curtailment or elimination of services.

E. Other than under the circumstances cited in paragraph D, the user will be notified of major
changesin system technical characteristicsin sufficient timeto make orderly adjustmentsin its
operations. Normally thiswould be 3 yearsprior to the change.

F. Data collected by the user shall be made available from NESDISto other interested parties as
appropriate.

G. DCPswhich the user plansto employ aspart of the GOES DCS are subject to certification by
NESDI S before deployment.

H. In consultation with the user, the operator will establish the collection times and data lengths for
the user's DCPs and the schedules and methods for data dissemination.

I. All transmissions from the DCPsto the GOES spacecr aft will be coordinated with the operator
prior toinitiating such transmissions.

J. The United States Gover nment does not warrant the suitability for any purpose of data and shall
not beliablefor any damage or injury brought about by the use of the GOES DCS.

K. ThisMemorandum of Agreement issubject to the availability of appropriated funds and
personnel and to the laws and regulations of each country.

L. In case of adispute, the parties shall consult with a view to reaching an equitable solution.

[11. Specific Undertakings on the Part of the User The user shall:

A. Providetheoperator alist of theuser's DCPs showing the type, (self-timed, interrogate, or
random) location, data type emergency alarm provisions, if any, and message load planned for each

DCP.

E-2



B. Providethe operator notification prior to DCP relocation.
C. Providethe personnel, funds, and equipment necessary to support each DCP location including
establishing such platform and operating and maintaining it in confor mance with equipment performance

standar ds as specified by the operator in: National Earth Satellite Service Self-timed Data Collection

Platform Radio Set Certification Specifications, asrevised November 1981.

D. Providethe personnel, funds, and equipment necessary to oper ate and maintain facilities for
receipt of collected data. Theseresponsibilitiesinclude the meansto forward the collected data from the
NESDI Sfacility to the terminal point designated by theuser. The means of communication shall be
established periodically by telephone dial-up to the NESDI S facility. After connection has been made,

the collected data will be transferred as specified by the operator in the GOES DCS Automatic

Processing System User Interface Manual, asrevised September 1990.

E. Provide periodic reports, upon request from the operator, on the present application of theuser's
DCSdata.

V. Specific Undertakings on the Part of the Operator

The operator shall:

A. Provide and operate the GOES spacecr aft and the NESDI S ground facilitiesfor receiving data
collected from the satellite.

B. Providetelemetry reduction sufficient to monitor the user's DCPsfor meeting system
per formance standar ds.

C. Notify theuser by the most expeditious means available whenever NESDI S system monitoring
indicatesa user's DCP is perfor ming outside system specificationsor isinoperative.

D. Assign prioritiesfor participation in the GOES DCS, schedules, channel assignments, and

special DCS data requests accor ding to the following categoriesin order of priority:
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1. Disaster Warning

2. Operational

3. Experimental

E. Notify the user of modificationsto the established operational schedulesfor collecting data from

theuser'sDCPs. Notification will be prior to activation of such scheduled changes unlessthe operator
must enact schedule modificationsto provide servicesfor emergency warnings. Sudden adverse
spacecr aft conditions or ground system saturation may also preclude the operator from providing the
user notification prior to schedule changes. In any event, notification will be made as
soon as possible.
V. Termination
ThisMemorandum of Agreement shall enter into for ce upon signature by both parties. It shall remain
in forcefor 10 yearsunless extended or terminated by written agreement of the parties. Either party
may terminate by providing notification in writing not lessthan 90 daysin advance. This Memorandum
of Agreement may be extended and/or amended by the written agreement of both parties. Failure by
the user to use channel allocation for a period of 12 months, unless other arrangementsare madein
writing, will be consider ed automatically as notice of termination of the user'srequirement for use of the
allocated channel. Each party isresponsible for ensuring that the provisions of this Memorandum of

Agreement arein accord with its program requirements.

W. John Hussey Date Date
Acting Deputy Assistant Administrator
for Satellite and Infor mationServics
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APPENDIX F

MEMORANDUM OF AGREEMENT

INTRODUCTION

The National Environmental Satellite, Data, and I nformation Service (NESDIS) of the National Oceanic
and Atmospheric Administration (NOAA) [hereinafter referred to asthe operator, who operatesthe
Geostationary Operational Environmental Satellite (GOES) and the Command and Data Acquisition

(CDA) Station] and the [hereinafter referred

to asthe user, the provider of Data Collection Platforms (DCPs) and the user of the data collected]
agree on the" Joint Understanding” below and agree to fulfill the undertakings specified.

. Name of Program

The program to which this Memorandum of Agreement applies shall be known asthe™

GOES Data Collection System (DCS) Program.”

1. Purpose of Program

The purpose of thisprogram isto provide for the collection and dissemination of environmental data
from remote DCPs on Roatan Island, Honduras. This program will measur e Photovoltaic system
performance for the Department of Energy, Sandia National Laboratory.

[11. Joint Understanding

A. Toqualify for collection by the GOES, the data from the user's DCPs must fall within the
definition of environmental data. Environmental data are defined as obser vations and measur ements of
physical, chemical, or biological propertiesof the oceans, rivers, lakes, solid earth, and atmosphere
(including space), asdefined in 15 CFR 911.2(a).

B. Authority for the GOESto utilizethe radio frequency band 401.7 to 402.4 MHz as an uplink and
theradio frequency band 468.835/468.825 M Hz as a downlink isderived from the Frequency
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Assignment Subcommittee/l nterdepartmental Radio Advisory Committee. The user isresponsible for
obtaining authority from appropriate national agenciesto transmit on frequency channels, designated by
the operator, within the uplink band. The operator will provide address codesto the user.

C. Theoperator will normally not assign a channel to one user for exclusive use; however, such
assignments (also called dedicated channels) may be made when the user presents sufficient justification
as determined by the oper ator.

D. Theoperator reservestheright to terminate or suspend the user'sparticipation in this program
in the event of spacecraft or ground equipment limitations requiring curtailment or elimination of
services. In general, theoperator will use asa guide for curtailment or elimination the least priority
category as assigned in paragraph V.(D) below, and proceed in ascending order asrequired without
regard to user affiliation. Per Federal Regulation 15 CFR Part 911.2(h) Vol. 46, No. 191 published
October 1981, " NOAA will make every effort to maintain the GOES DCSin full operation at all times
subject to the availability of appropriations. NOAA will bear no responsibility for any losses as a result
of the non-availability of the DCS." The Office of the Federal Coordinator for Meteor ology will be
notified by NESDI S of any funding limitations which would reduce the services provided by NESDISto
the GOES DCS operations.

E. Unless an exception is specified elsewherein this M emorandum of Agreement, data collected for
usersshall be made available from NESDISto other interested parties asappropriate. The user
disclaimsresponsibility for the validity or availability of these data.

F. DCPswhich the user planstoimplement as part of the GOES DCS ar e subject to certification by
the operator before deployment.

G. In consultation with the user, the operator will establish the collection times and data lengths for

the user's DCPs and the schedules and methods for data dissemination from the operator'sfacilities.
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H. Theuser of GOES DCSdata assumesall risk. Neither the operator nor the user agencies shall
beliablefor any damage or injury brought about by the use of the GOES DCSor interpretation of data
provided through the DCS (thisincludesthe satellitesand NESDI S ground system at the CDA).

V. Specific Undertakingson the Part of the User

The user snall:
A. Periodically -

1. Maintain the DCS Automatic Processing System (DAPS) files of the user's DCPs showing the
type (self-timed, interrogate, random), wher e each isto belocated, which platforms are equipped with
emer gency alarm provisions, and other required information.

2. Providetheoperator notification (via DAPSfiles) prior to the DCP relocation.

3. Providethe operator with message length planned for each DCP when requesting channel
assignments.

B. Providethe personnel, funds, and equipment necessary to carry out the portion of the program at
the DCP location.

C. Operate and maintain the DCPsin confor mance with equipment perfor mance standards as

specified by the operator in: National Environmental Satellite Service Self-timed Data Collection

Platform Radio Set Certification Standards, asrevised. Operate DCPsin accordance with assigned

schedules (failureto operate DCPswithin the assigned schedules or failureto provide all information as
referred toin paragraph 1V.(A) above, may result in the " blocking" of DCP messages by the operator).
D. Providethefundsand equipment necessary to operate and maintain communications facilities for
receipt and distribution of data from the operator facilities. Thesefacilitiesinclude Domestic Satellite
(DOM SAT) broadcast and dial-in telephone circuits. Also, the user isresponsible for the operation and

maintenance and modificationsto any GOES direct readout ground stations which they use.
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E. Provide periodic reports, upon request from the operator, on the present application of theuser's
DCSdata.

F. Maintain the DAPSfilesregarding user information about DCP maintenance and program
management.

G. Provide enhancementsor funding for enhancementsto the DCSthat are mutually agreeableto
the user and operator.

H. Ensurethat DCPsreport through at least one of the GOES satellites designated " oper ational”
by the operator. Theoperator does not guar antee the availability or performance of the DCSon
"nonoperational” satellites. The assgnmentsfor DCPs not reporting through one of the operator
specified operational satelliteswill be considered as™ unused resour ces subject to reclamation by the
operator." Userschoosing to receive data directly from a nonoper ational satellite do so at their own
risk.

V. Specific Undertakings on the Part of the Operator

The operator shall:

A. Providefundsand equipment to oper ate the GOES spacecr aft and the NESDI S ground facilities
for receiving data collected through the GOES satéellite [subject to the qualifications as discussed in
paragraph I11.(D) and I1V.(G)].

B. Providetelemetry reduction sufficient to monitor the user's DCPsfor meeting system
per formance standar ds.

C. Notify theuser by the most expeditious means available whenever NESDI S system monitoring
indicatesthe user's DCP is performing outside system specifications or isinoper ative.

D. Assign prioritiesfor participation in the GOES DCSand schedule special purpose channel

assignments and special DCS data requests accor ding to the following categoriesin order of
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priority:
1. Disaster Warning
2. Operational
3. Experimental

E. Notify the user of modificationsto the DCS schedule or DCS proceduresfor collecting data from
the user's DCPs and for the designation and location of " operational” satellites. Notification will be
made in areasonable amount of time prior to activation of such changes unless the operator must enact
modificationsto provide servicesfor emergency warnings. Sudden adver se spacecr aft conditions may
also preclude the operator from providing the user notification prior to changes. In any event,
notification will be made as soon as possible.

F. Takeall available action to ensure user compliance with assigned schedules, including the
"blocking" of DCP messages at the satellitesto prevent reception of the data.

G. Provide sufficient asynchronous telephone dial-in terminals (modems) on the DCS computer to
allow user accessto the DCS computer such that the users may fulfill their requirementsfrom
paragraph 1V.(A.1), 1V.(A.2), and IV.(F) and allow for data dissemination, via these circuits. The
operator may set limitsregarding the volume of data disseminated, via these cir cuits.

H. Provide a high speed output of all DCP data received by the operator'sfacilitiesfor input to a
DOMSAT or similar broadcast system.

I. Notify the users of any changesto the format of data disseminated in VI.(G) and VI.(H) abovein
sufficient time for usersto make any modifications.

V1. Termination
ThisMemorandum of Agreement shall enter into force upon signature by both parties. 1f consistent
with applicable authorization and appropriation Acts of Congress, thisMemorandum of Agreement shall

remain in forcefor up to 2 yearsunlessterminated either at the election of the user or the operator,
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provided notification of such termination isin writing, and forwarded by one party to the other not less
than 90 daysin advance of termination. Failureto use assigned channel allocationsfor a period of 12
months, unless other arrangements are madein writing, will be automatically consider ed as notice by the
user of termination of those channel assignments. Each party isresponsible for ensuring that the
provisions of this Memorandum of Agreement arein accord with its program requirements. Either party
to the Memorandum of Agreement may request amendments by letter to signatories of this

Memor andum of Agreement and such amendmentswill take effect upon the consent of all parties.

Helen M. Wood Date Date
Director, Office of Satellite Data
Processing and Distribution
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APPENDIX G

MEMORANDUM OF AGREEMENT

INTRODUCTION

The National Environmental Satellite, Data, and Information Service (NESDIS), of the
National Oceanic and Atmospheric Administration (NOAA), the operator of the
Geostationary Operational Environmental Satellite (GOES) and the Manufacturer,

, the provider of Data

Collection Platforms (DCPs) and other passivereceive equipment, aswell asthe user of the
data collected [the user], have agreed asfollows:

|. Purposeof Program

The program to which this Memorandum of Agreement applies shall be known asthe™

GOES Data

Collection System (DCS) Equipment Testing Program.” The purpose of this program isboth
to develop new and to improve existing DCPs, passive dir ect readout equipment, and
peripheral eectronic equipment used in the GOES DCS.

[l1. Joint Understanding

A. Authority for the GOESto utilize theradio frequency band 401.7 to 402.1 MHz asan
uplink and theradio frequency band 468.750 to 468.950 KHz as a downlink is contained in the
Frequency Assignment Subcommittee/l nter department Radio Advisory Committee docket
number 8202442, 8149078, and 8150578. Docket number 8149078 grantsthe operator the
authority to make frequency channels availableto theuser. However, it is
understood that the user must obtain authority from appropriate national agenciesto transmit
on frequency channels designated by the operator, within the uplink band. The operator will
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also provide addr ess codes.

B. Unless an exception is specified elsewherein this Memorandum of Agreement, data
collected for usersshall be made available from NESDISto other interested parties as
appropriate.

C. DCPswhich theuser planstoimplement aspart of an operational program in the
GOESDCS are subject to certification by the operator before deployment. Other passive
equipment is not subject to thisrequirement.

D. NESDISshall not beliablefor any changes or injury brought about by the supplying of
data or usethereof by the user.

1. Specific Undertakingson the Part of the User

The user shall:

A. Ensurethat all transmissions from a manufacturer's DCP through the GOES
gpacecr aft on Channel 151 East be coor dinated with other manufacturers currently having
permission to use the channel prior to such transmissions.

B. Ensurethat all DCPstransmitting through the GOES spacecr aft on Channel 151 East
meet all NESDI S specifications whether the DCP is prototype, refurbished, or a production
model.

C. Useonly operator assigned addressfor unitstransmitting over Channel 151 East
whether the unit is prototype, refurbished, or a production model.

D. Operate and maintain the DCPsin conformance with equipment performance

standards as specified by the operator in the National Environmental Satellite, Data, and

| nfor mation Service Certification Standards for Data Collection Platfor ms Radio Sets,

Self-timed Standard No. S23.010, November 1981, and Interrogated Standard No. S23.010,
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November 1981, and Random Reporting Standard No. S23.012, November 1981.

E. Providethe personnel, funds, and equipment necessary to operate and maintain
facilitiesfor receipt of collected data. Theseresponsibilitiesinclude the meansto forward the
collected data from the NESDI Sfacility to the terminal point designated by the user, if
desired. The means of communication shall be established periodically by telephone dial-up
to the NESDISfacility. After connection has been made, the collected data will be

transferred as specified by the operator in the GOES DCS Automatic Processing System

User Interface Manual, asrevised September 1990.

F. Provide periodic reports, upon request from the operator, on the present application of
theuser's DCS data.

V. Specific Undertakings on the Part of the Operator

The operator shall:

A. Provide and operatethe GOES spacecraft and the NESDI S ground facilities for
receiving data collected from the satellite.

B. Providetelemetry reduction sufficient to monitor the user's DCPsfor meeting system
per formance standar ds.

C. Notify theuser by the most expeditious means available whenever NESDI S system
monitoring indicates the user's DCP is perfor ming outside system specificationsor is
inoper ative.

D. Notify the manufacturer of modificationsto the established operational schedule
changes, unlessthe operator must enact schedule modificationsto provide services for
emer gency warnings. Sudden adver se spacecr aft conditionsor ground-system saturation may

also preclude the operator from providing the manufacturer notification prior to schedule
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changes. In any event, notification will be made as soon as possible.

E. Assign Channel 151 East for the full-time use of all manufacturers of DCPs; time
periods within the Channel will not be assigned to any manufacturers.

F. Monitor use of Channel 151 East for the sole purpose of protecting the GOESDCS
integrity and operational availability for the normal user.

G. Not arrangetesting of DCPsfor one manufacturer with other manufacturers assigned
to thischannel. All testing on this channel will be coordinated within the manufacturing
community. In the event manufacturersare unableto establish priority, the operator will
mediate.

H. Not beresponsiblefor interference of one manufacturer with another during test
periods.

|. Arrangefor storage of test data under the operator assigned ID "MFGURS" for
manufacturersfor the period of 24 hours befor e de-allocation of storage space.

J. Reservetheright to terminate or suspend the manufacturer's participation in this
program in the event of spacecraft or ground-equipment limitation requiring curtailment
or elimination of the specific service.

K. Notify the user of major changesin system technical characteristicsin sufficient time
to makeorderly adjustmentsin their program, other than under circumstancescited in
paragraphsD and J.

V. Termination
ThisMemorandum of Agreement shall enter into for ce upon signature by both parties. If
consistent with applicable authorization and appropriation Acts of Congress, this Agreement

shall remain in forcefor up to 5 yearsunlessterminated either at the election of the user or
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the operator, provided notification of such termination isin writing, and forwarded by one
party to the other not lessthan 90 daysin advance of termination. Failureto use channel
allocation for a period of 12 months, unless other arrangementsare madein writing, will be

consider ed automatically as notice by the user of termination.

Helen M. Wood Date Date
Director, Office of Satellite Data
Processing and Distribution
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APPENDIX H

MANUFACTURERS
January 1994

1. HANDAR
Ms. Katie Andrews
Customer Service Dept.
1188 Boudeaux Drive
Sunnyvale, CA 94089
(408) 734-9640 fax (408) 745-7921

2. *SUTRON CORPORATION
21300 Ridgetop Circle
Sterling, VA 20166
(703) 406-2800 fax (703) 406-2801
ATTN: Mr. Dan Farrel/Glenn Conover

3. *SYNERGETICSINTERNATIONAL, INC.
1831 Lefthand Circle
L onsmont, CO 80501
(303) 678-5200 fax (303) 678-5206
ATTN: William J. Urick/P. Scott Muller

4, CEISESPACE
S.A. Capital de 3601 000 F
Z.l. Thibaud-rue Freres-Boudes-31084
Toulouse Cedex
(TEL) 61-44-3931
ATTN: Mr.J.L. Bossebouef (Technical)
Mr. Marielle Moreau (Marketing)

5. VALCOM, LTD.
P.O. Box 603
Guelph, Ontario
Canada N1H 6L 3
(519) 824-3220 fax (519) 824-3411
ATTN: Paul MacPherson

6. SIGNAL ENGINEERING
6370 Lusk Boulevard
Suite F-206
San Diego, CA 92121
(619) 552-8131 fax (619) 552-1429
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ATTN: John N. Thompson

7. *VITEL, INC.

10.

11.

14100 Park Long Ct.
Chantilly, VA 22021

ATTN: Mr. Duane Preble/Fred Bechert

(703) 968-7575 fax (703) 968-7581

DATA WARE DEVELOPMENT, INC.
4204 Sorrento Valley Boulevard

San Diego, CA 92121

(714) 453-7660

ATTN: Dr. Robert Means

QUALIMETRICSINCORPORATION
Weathertronics Division

P.O. Box 41039

Sacramento, CA 95841

(916) 481-7750

ATTN: Robert C. Schmidt

TELONICS, INC.

932 East Impala Avenue

Mesa, AZ 85204-6599

(602) 892-4444

ATTN: Stanley M. Tomkiewicz, Jr.

INTEGRAL SYSTEMS, INC. (1SI)
500 Philadelphia Way

Lanham, MD 20706-4417

(301) 731-4233 fax (301) 731-9606

| SI manufactures DOM SAT ground systems only.

*Also provide direct readout ground receiving equipment.
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