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['1. 1 DENTIFI CATI ON OF THE | NVENTI ON.

Title of the invention
Devi ce and process for autonmated outreach at environmental data
coll ection stations.

[11. PROBABLE UTI LI ZATI ON OF THE | NVENTI ON

A. G ve your opinion of the extent to which the invention may be
used by any agency of the Departnent, other Governnent agencies,
and the public.

The device and process for automated outreach at environnental
data col |l ection stations has nany potential benefits to the U S.
Geol ogi cal Survey (USGS), and to Federal, State, and Local
Agencies with responsibilities for collecting and di ssem nating
information fromrenote environmental nonitoring stations. This
i nvention could be used to a great extent by these agencies to
provide the public with pertinent and tinmely information from



nonitoring stations at |ocations where the public and(or)
station operators would benefit fromincreased public
interaction with an environnental nonitoring station. For
exampl e, the invention could be used in conjunction with a water
quality nonitoring station to indicate tinmes when fishing or
swi nm ng woul d not be advi sabl e because of measured changes in
water quality. This invention could be used in conjunction with
stream gages, water-quality nmonitoring stations, weather-
nmonitoring stations, and geophysical-nmonitoring stations to
provi de education and outreach opportunities, and other
pertinent information that would help neet the m ssion of the
operati ng agency.

The USGS consistently maintains a network of about 7000 stream
gagi ng stations nationwi de. Over the last 10 years there has
been a great demand for equi pnment upgrades at many of these
stations so that they can provide the real-tinme data needed by
deci si on makers (U.S. Geol ogical Survey, 1998). The USGS and

ot her Federal, State, and | ocal agencies also maintain nmany

ot her stations for neasuring the quality as well as the quantity
of the nation's water resources. Each of these stations
represents a potential need for the device and process for

aut omat ed outreach at environnmental data collection stations.

If used by autonmated weather nonitoring stations at recreational
areas, this device could provide on-demand health and safety
advi sori es based on nmeasurenents from weat her sensors. This
device could al so provide data and advi sories (based on
preprogramed al gorithms for data interpretation) at many sites
i ncluding small unstaffed airports, helipads, boat |aunches, and
SW nmi ng ar eas.

The device and process for automated outreach at environnental
dat a-col | ection stations could al so be used in many health and
safety applications. For exanple, this system if connected to
an automated nonitoring system designed to detect poisonous or
expl osi ve gasses in enclosed spaces could be used to |lower risks
for personnel required to enter such spaces for periodic

i nspection or maintenance. Currently, personnel nust open such
spaces and enter with gas detectors. This procedure can be
danger ous because opening the confined spaces can introduce
oxygen to a potentially explosive environnent, and can expose
personnel to poisonous Or noxi ous gasses.



B. Discuss briefly the Governments interest, if any, in further
devel opi ng the invention.

Qutreach to the public is considered to be part of the primry
m ssion of the USGS (U.S. Geol ogical Survey, 1995). The USGS
could use the invention as part of outreach prograns at

envi ronnental nonitoring stations and at sites such as nmuseuns,
nati onal - and state-park visitor centers, and other
install ati ons where renpte-nonitoring stations could be accessed
through a sinple public interface. Additionally, the U. S
Governnent has many sites where weat her, water flow, water-
quality, and other autonmated nonitoring data would be hel pful in
addressi ng environnental and health-and safety issues, if

i nformati on was avail abl e through a sinple public interface at
the site where information i s needed.

Li censing of this invention by the USGS to private industry nay
be lucrative as it nmeets an unfulfilled need, is suitable for
mass production, and can be used in the environnmental nonitoring
i ndustry, the health and safety industry, the outdoor recreation
i ndustry, and in other applications where real-tine data can be
useful when made avail able in natural |anguage at the press of a
button by an autonmated nonitoring station.

| V. DETAI LED TECHNI CAL DESCRI PTI ON OF THE | NVENTI ON
A. The principal utility and the general field of application of
the invention.

The principal utility of the invention is to provide a sinple
push-button interface for government workers and the public to
access automated nonitoring data. Quick and easy access to these
data is useful for the purposes of decision making as well as
for general outreach and educati onal purposes.

The general field of application is intended to be USGS wat er -
quality nonitoring stations. This invention, however, would
al so be useful for USGS stream gagi ng stations, and many ot her
potential applications where public access to real-tine

envi ronnental nonitoring data would be hel pful



B. Briefly, what pronpted the maki ng of the invention, or how
was the idea therefore obtained?

The Canpbell Scientific Corporation manufactures a conputer-

voi ce nmodem t hat when programred properly and | oaded with the
necessary key words will report (over the tel ephone) the station
I D and neasured environnental paraneters in English |anguage.
Both i nventors encountered a substantial positive response when
the abilities of this device were denonstrated for other
scientists, technicians, managers, custoners, and the general
public. Also, the ability to provide real-tinme data has proven
to be a useful tool in outreach activities as well as efforts to
provi de scientists, managers, and the public with tinmely

i nformati on about the hydrol ogic systens being nonitored. These
attributes sparked di scussions about possible uses for these
devi ces for outreach and information di ssem nation.

The idea for the device and process for automated outreach at
envi ronnental data collection stations was gal vani zed on July
15, 1998, the day we constructed an equi pment shelter for the
Aut omated Monitoring well at Wal den Pond (Ganato & Smth,
1998). The high level of interest anmong park visitors passing
by the nonitoring site enphasized the outreach opportunity for
an automated outreach systemthat would provide station

i nformation, and the nost current values of neasured paraneters
in an interactive manner. Therefore, we conceived of the idea
for use of the voice nodem through an on-site interface system
t hat would be used in parallel with the traditional phone-Iline
or cellular phone connecti ons.



C. Previously known or used nethods, materials, or devices
perform ng the task or function of the invention, and the

di sadvant ages of such prior art. In this connection discuss the
particul ar problens encountered with the prior art. List al
pertinent literature references and patents of which the

I nvent or has know edge.

A conprehensive search of the U S. Patent and Trademark Office's
on-1ine bibliographic database of the patent literature did not
reveal any simlar technol ogies for outreach at environnental
nonitoring stations (U. S. Patent and Trademark Office, 1999).

We do not know of any avail able systens that performthe
function described for our invention. Mnitoring stations
sonetimes feature a poster or placard, which designates the site
as an environmental nonitoring station and provi des sone basic

i nformati on about the nonitoring site.

The USGS has a successful real-time data distribution system on
the internet (U S. Geol ogical Survey, 1999), but providing an
internet interface at renote nonitoring stations would be costly
and prone to vandalism Voice nodens are in standard use for
remot e data access, and we are famliar with automated voice
menu systenms in phone systenms. Miseuns, science centers, and
aquari uns use push button displays for public outreach and
education efforts but these systens generally use prerecorded
messages, or interact with conputer progranms designed solely for
outreach. Qur system however, is designed to add outreach
capabilities to active real-tinme nonitoring systens using a
sinple interface that does not allow interference with the
primary m ssion of the sanpling system Qur system conmnuni cates
basi c i nformati on about the nonitoring station and the nost
recent nmeasurenents in natural audible | anguage through a
speaker system Also, our systemis designed to provide outreach
on-site at the nonitoring system or to provide outreach at a
nearby | ocation such as a visitor's center using the same voice
nodem i nterface. Therefore, we are not aware of any specific
previ ously known or used nethods, materials, or devices that are
avai l able to performthe task or function of this invention.



D. G ve explanation of a specific enbodi ment of the invention

1. Include therein the theory of the operation of the

i nvention

2. In a nmechanical or electrical invention give a detailed
description by reference to a sketch or drawing. All
conponent parts of the apparatus nmust be | abel ed and the
description keyed thereto.

3. In a process or chem cal conposition, include extrene and
preferred ranges of conditions (e.g., tenperature, pressure,
rati o of conponents, voltage, current, etc.) and alternate
or equivalent materials which my be enpl oyed.

4. Include any additional material such as photographs,
reports, publications, and refer to texts or other
i nformational material which may be hel pful to an
under st andi ng of the invention.

The theory of the invention for the device and process for

aut omat ed outreach at environnmental data collection stations is

t hat :

1. Upon activation, a mechanical switch, which is available to
the public, will send a signal to a control structure that
will (a) set a tinmer to prevent repeated activation until the
devi ce conmpl etes a preprogramed process, (b) activate an
el ectronic data collection platformvia a commercially
avai | abl e voi ce nodem by using an electronic |ine sinulator
and phone-line selector, and (c) deliver station informtion
and the nost current values of neasurenments fromthe data-
coll ection platform and(or) system status through (d) a
speaker interface that is activated by an anplifier assenbly
to generate a nmessage that sounds |ike a human voi ce speaking
in a suitable | anguage (such as English).

2. The control structure will also have an el ectronic
interrupter switch to prevent the public outreach system from
interfering with the primary data collection m ssion of the
nmonitori ng system

3. The control structure will also have an el ectronic data
shield consisting of an interface surge suppressor assenbly to
prevent electrical failure via a surcharge through the public
interface system



The invention consists of two nmain conponents a public
interface, and a control structure that interface with an
automat ed nonitoring station that has an electronic data

coll ection and control platform a commercially avail able voice
interface and one or nore electronic operators interface (fig.
1). Figure one is a logical schematic of the invention and the
rel evant conponents of an automated environnmental nonitoring
system Each | ogi cal conponent assenbly is designated by a
rectangl e of dashed lines, and the two assenblies within the
solid-lined enclosure are the conponents of the device and
process for autonmated outreach at environmental data collection
stations depicted in Figure One. The public interface (fig. 1)

i ncludes a nechani cal pressure switch (simlar to a doorbell)
and a speaker assenbly. The public interface would be made of

i nexpensive parts and would be arnored to withstand weat her and
a reasonable | evel of vandalism The public interface is
connected to the control structure (fig. 1) through the
automat ed nonitoring structure's shelter wall. The contro
structure includes an electronic data shield to prevent |arge
el ectrical charges, such as a lightning strike, to propagate

t hrough the control structure electronics into the nonitoring
station electronics. The control structure includes a tinmer to
cut off the public interface input button that prevents input
signals fromrepeated activation of the button while the control
structure is responding to a public activation event fromthe
button. The control structure also includes an electronic
interrupter switch (for surge suppression) to allow the

el ectronic data collection and control platformto disable the
invention while the station is maki ng a nmeasurenment or
respondi ng to commands from (or a query by) the station
operator. The control structure also incorporated a |ine

simul ator and an el ectroni c phone-line selector to interface
with a preprogramred voice nodem (fig.1l). The voice nodemis a
comrercially available voice interface that is part of the
automated nonitoring station and is interfaced directly to the
el ectronic control platform Such a voice nodemis standard for
many renote-nonitoring stations and woul d generally be supplied
separately fromthe assenbly that contained the device and
process for autonmated outreach at environmental data collection
stations. Finally, the invention includes an anplifier to
transmt the electronic voice nessage to the speaker in the
public interface with enough volune to be clearly heard and



understood at the nonitoring station (fig.1).
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E. Alternate enbodi ments of the invention including specific
examples. To the extent found to be appropriate, follow the
instructions given in regard to D above.

This invention my have several enbodinents. The public
interface and control structure would normally be | ocated at the
nonitoring site, but also could be |located at a renote site such
as a National Park Visitors Center, or a public nature-center or
sci ence nuseum It could also be coupled with a nore

sophi sticated interface, which would provide a nenu of options.
The voice feature may be coupled with a fixed visual display
such as an expl anatory poster. The device could be coupled with
a dynam c visual display such as a LED readout, a continuous
strip chart, or a video display termnal. The device may al so
be coupled with a conbination of these alternatives and(or)
designed with a Braille interface to maxim ze the utility of the
voice interface for the visually inpaired.

This device could al so be programed to activate w thout visitor
i nput. The device could use a proximty sensor, notion or |ight
sensor to detect and address a visitor. This device could be
progranmed to activate and announce system conditions based upon
the time of day, or on a preset tinme interval during hours of
operation. A conbination of automatic and manual activation can
al so be programmed. The device could also be coupled to one of
the renote web canmeras that are now available to record visitors
and to deter and record vandalism which has al ways been a
probl em at renote nonitoring stations.

F. The advantages of the invention over the prior art noted in
connection with Item C

The device and process for automated outreach at environnental
data coll ection stations provi des advantages over the prior art
which is to provide no information or to provide only a static
poster or placard because the automated outreach devi ce nakes
real -tinme data available to visitors at renmpte sites such as
USGS stream gagi ng stations, sewer entries, industrial
facilities, and beaches or other recreational sites where other
sources of information may not be avail abl e.



G. Features of the invention believed to be new.

1.

A public interface to a conplex electronic nonitoring station
that interfaces with comrercially avail able voice nodens to
provide station information and the nost current val ues of
nmeasurenents fromthe data-collection platformthat is sinple
to use, inexpensive to build or replace, and is resistant to
vandal i sm and adverse weat her conditions.

A data shield assenbly consisting of a surge suppressor
assenmbly to prevent electrical surges (such as a lightning
strike) fromthe public interface to damage the controller or
the electronic nonitoring station.

An interface with a built in tinmer to prevent repeated
activation of the system feedback | oop while the station and
the interface are communicating to the public.

An el ectronic interrupter switch to prevent the public
interface frominterfering with the primary nission of the
data coll ection station.
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