Appendix 2 (Egmont Key Tide Gage)

USF TECHNICAL REPORT

EGMONT KEY (8726347) ENVIRONMENTAL REAL TIME

MONITORING STATION

INTRODUCTION

Egmont Key was chosen as an ideal site for monitoring the environmental
parameters necessary for driving a real-time numerical model of Tampa Bay.
Although the logistics of an island site are more complex than a site tied to the

mainland by roads, these considerations were overshadowed by the availability
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FIG. 38. Egmont Key Tide Gage Location.
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Appendix 2 (Continued)

of a structure (ie. the USCG pier) and the cooperation of the resident work force on
Egmont Key, namely the Pilots and the Park Ranger. This together with the fact
that a temporary tide station existed on Egmont Key in the past, made this the
preferred site over other possible sites. The parameters measured are Water Level,

Wind (direction and magnitude), Salinity, Water Temperature, and pH.

PHYSICAL DESCRIPTION

The Egmont Key environmental monitoring station is located on the north

end of Egmont Key, at the mouth of Tampa Bay, in the county of Hillsborough,

FIG. 3 . Egmont Key Tide Gage.
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Appendix 2 (Continued)

in the state of lorida, USA, with Latitude 3 . 4 north and Longitude

4 . 4 west. The station is physically on the NE corner of the USCG dock, a
wooden structure on piles that extends out approximately = meters o the north
end of Egmont Key, into the mouth of Tampa Bay.

The station consist of a 3 ft tall 13 galvani ed rhone tower mounted on the
dock and supported by one galvani ed stando that is bolted to the hand rail. The
tower supports one rose type NE A 4 enclosure 1 inch wide by 1 inch deep by

4 inch tall, that houses the electronics. This water tight plastic enclosure is secured
with two keyed padlocks. The tower also supports, one thirty watt Solarex solar

panel that is mounted on the south side of the tower 1 feet up from the tower base,

FIG. . Egmont Key Tide Gage Ea t ie
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Appendix 2 (Continued)

on a pivot mount, that angles the panel approximately 4 degrees down from the
vertical.

Higher up on the tower (1 feet from the base) is mounted a 1. inch
diameter 1 foot long galvani ed conduit cross member that is oriented north south
that supports one Young anemometer on the southern end and a piece of conduit on
the northern end to act as a counter-balance. This cross member is fastened to the
tower with U-bolts that allows the wind bird to be serviced by loosening the U-bolts
and sliding the cross member to access the bird.

Near the top of the tower on the north side is the Yagi directional antenna,
aimed at the base station 11. nm away. The top of the tower supports a 1 inch

long 1  inch diameter copper lightning rod that is electrically and mechanically

FIG. . Egmont Key Tide Gage E ect onic .
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Appendix 2 (Continued)

hooked to an foot long 1  inch diameter ground rod driven into the sea bed
below the pier, with 3  inch braided copper cable. All the wiring on the tower
except the antenna cable and the ground wire, are enclosed in U -resistant P C
conduit. The tower has white painted 3  inch plywood panels feet long that
stretch from the enclosure level up, and are bolted to the tower. The panels act as a
climbing deterrent for the rhone tower.

The Bartex tide gage and the Hydrolab salinity water temperature sensor are
mounted on the north side of the pier. The tide gage is housed in a twenty foot

piece of sch 4 P C, with two vanstone anges that are bolted together above

FIG. . Egmont Key Tide Gage ie
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Appendix 2 (Continued)

the dock where the a uatrak transducer sits. The transducer is mounted to a 1
inch aluminum P C spacer. The protective inch P C well has two sets of three
1. inch diameter vent holes drilled in it one set 1 inches above the transducer and
one set 1 inches below the transducer. These holes are screened in with P C
screen, each held in place by two stainless steel hose clamps. The well extends to
within two feet of the sandy bottom below the pier, which places it a foot beneath
mean lower low water.

The Hydrolab is housed in a 4 inch P C pipe with anged end pieces that

are bolted together. The housing is painted with red Pettit Trinidad anti-fouling

FIG. 3. Egmont Key Tide Gage otectie e .
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Appendix 2 (Continued)

(Pettit Paint Co, 11 41 SW 141st Ave, iami, L 331 ,USA, (tel)3 3 -14 4)
and bolted to a 1. inch diameter 1 foot long stainless pipe that hooks into the
bottom support for the tide gage, and is clamped onto the side of the dock at the
top. The sensors on the (http ~www.hydrolab.com ) Hydrolab sit approximately 1
foot o the sandy bottom below the pier. The Hydrolab was replaced in 1 by a

itel provided Greenspan water temperature and conductivity sensor that utili es a
toroidal impedance loop for the conductivity measurement and is an analog device,
this unit was found to re uire less maintenance time, due to bio-fouling.

The reinforced watertight enclosure contains the electronics and
communications e uipment for the station. The a uatrak controller the itel 1 4
data logger the reeWave spread spectrum transceiver, and the voltage regulator for
the Solarex solar array are all mounted on a 1 4 inch aluminum backing plate that
is screwed into the four hard points in the back of the enclosure.

The power supply consist of two 1 Ah 1  lead acid batteries bussed
together in parallel to provide 34Ah at 1 , this gives the system approximately 4

days run time without Solarex solar input.
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Appendix 2 (Continued)

The Base Station

The base station is housed at the University of South lorida, Bayboro
campus in St. Petersburg, lorida, 14 th Ave South. The receiving Yagi antenna
sits atop a 13 inch rhone tower that is erected on the roof of the arine Science
Building and is supported by two galvani ed stand-o s attached to a chimney
located near the north end of the building. The rhone tower has an aluminum
watertight enclosure mounted near the base that houses the reeWave master unit,
a battery and a line driver. The line driver pumps the reeWave output to a
line-driver located in the Ocean odeling and Prediction Lab (rm 14 A) where it
is connected by a serial cable to a Silicon Graphics INDY workstation. The same
bundle of conductor twisted pair cables supplies 1 ~ charging to the 1 Ah battery
in the enclosure on the rhone tower. The power supply is plugged into a wall socket

in room 14 A.

THEORY O OPERATION

The Egmont Key tide met station is a Next Generation Water Level station
that utili es the Bartex Au uatrak Acoustic Water Level sensor. This sensor sends
out acoustic pings that measure the time lag between the ping and the re ected

acoustic energy from the water surface.
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Appendix 2 (Continued)

The instrument is set up to ping every second for three minutes out of every six.
The Bartex A uatrak Controller averages these time measurements and sends a
digital signal (SDI 1 ) through its RS 3 connection to the itel 1 4.

The Hydrolab measures the water salinity , temperature and pH. These
measurements are also sent to the itel 1 4 every 1 minutes (SDI1 ). The Young
anemometer is an analog device that is powered by and communicates with the

itel 1 4 through the itels wux inputs. The 1 4 takes a sample of the
anemometer output every 1 minutes and does some internal averaging before
output. The output of the itel 1 4 is throughput via serial cable to the reeWave
Transceiver at 1 baud. The reeWave acts as the wireless link to the base
station transceiver. These are low power (1 watt) spread spectrum radio modems
that operate at to H , and through put at 1 baud.

The reeWave master unit collects the data on the base side of the radio link
and feeds the data via line drivers and twisted pair cable to the serial port on a
Silicon Graphics INDY, where the data is read out of the serial bu er for

post-processing.

CONCLUSION
The Egmont Key site went online anuary 1 1 | and went operational
ebruary 1 1 . The numerical model successfully integrates the station data, and

provides now-cast of the ow eld throughout the bay based on the data from this
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Appendix 2 (Continued)

station and the Anna aria station. Data from this station are available on the web
at comps.marine.usf.edu.

Parts list for station and base

EG ONT KEY ( 34 ) EN IRON ENTAL REALTI E ONITORING

STATION PARTS

TABLE

Parts List for remote station

13 Rhone Tower Sections . ... ... ..o e
13 Rhone Tower Top Section ........... ..o i 1
13 Rhomne Tower Base ........ ..o 1
Rhone Tower Stando  Support .......... .o i 1
1 1 stainless all thread ........ ... . 4
1. StAINLESS PIPe ..o
14 14 plywood ... 3
14 1 4 Rose Enclosure ......... .. 1
PadlocKks . ... o e
1 1. P Cceonduit ... e 3
1. P Cconduit elbows . ... e 4
1 34 P Cconduit .....ooiiiiiii e 3
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Appendix 2 (Continued)

34 P Cconduit elbows ... ...

of 1 gage shielded conductor wire ........ ... .. ... i,

3 of 1 gage strand wWire ........ ... .ot

of L A4 antenna wire ............ciiiiiii e

Yagi directional antenna .............. ..

of 3 braided bare copper Wire ..............iiiiiiiii e

1 1 copper lightning rod ....... ..

bron e lightning rod ground clamps .......... ... .. i

1 lightning ground rod ........ ... .. .. e

1 1. galvani ed conduit ......... ... e
1. stainless U bolts ... e

schedule 4 P C .o

P O end-cap ..o

anstone Janges ...

1 aluminum P C transducer mount ......... ... .. ..

stainless hose clamps . ... ... e

4 3 P O SCreen ..

1. 1 stainless Pipe ...t

4 Sch 4 P O e

4 vansStOne AIZES ... ...t
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Appendix 2 (Continued)

stainless Pipe 0 SEtS ...ttt e
4 3 tubular aluminum ....... . .
1 3 stainless all thread ......... ..
1 nuts, at washers, lock washers .......... ... ... .. . ...
14 WITE 1S et e 1
114 1 1 aluminum plate ...... ..
1Y
TEEWAVE TTANSCEIVET .. ...ttt ettt et e et e et et
serial cable .. ...
Bartex A uatrak head ........ . .. .
Bartex A uatrak cal tube ... ... .l
Bartex A uatrak installation kit ......... ... .. .
Bartex A uatrak controller .......... .. .
Bartex SeNnsSOT cable ... ...
Bartex 3 data cable ....... ..
Young Wind  onitor ...
Hydrolab ...
Hydrolab 3  sensor cable .......... .. ..

Solarex 3 watt solar panel ........... ..
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Appendix 2 (Continued)

Solarex ad ustable mount ........ .. ...
1 Ah1 gelcell batteries ...... ... e
voltage regulator ... ...

1 A fuse and holder .. ...

13 Rhone Tower Sections .. ...... ..ottt
13 Rhone Tower Top Section ............cooiiiiiiiiii e
1. galvani ed conduit ....... ..o e
13 Rhone Tower Base . ... e
Rhone Tower Stand-0  Support ......... ...t
of 3 braided bare copper wire .......... ..
1 1 copper lightning rod ....... ..
bron e lightning rod ground clamps .......... ... .. i
T4 WITE B18S .« ottt
reeWave tranSCeIVET .. ... ...t e
Yagi directional antenna .......... ...
L A4 antenna cable ... ... ... .
1 1 aluminum enclosure ............. .
1 conductor  gage WITE ... ..ot e

Black box line drivers . ... ..ot e e
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1 Ah1 gel cell battery ... ..o
11 ACtol DC. ampcharger ...........ooiiiiiiiiiii i,

1 serial cable . ...

Silicon Graphics INDY ... .
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Appendix 2 (Continued)

EG ONT KEY ( 34 ) EN IRON ENTAL REAL TI E ONITORING

STATION CO  UNICATIONS

reeWave
http www.freewave.com.
Wireless Data Transceiver

The reeWave DGR-11 is a spread spectrum wireless transceiver that
operates by fre uency hopping in the - H range. It has a range of  miles
with data throughput of 1 baud to 11 . Kbaud at 1 watt of output power. The
system takes RS 3 interface, asynchronous, full duplex, with pin male to pin
female straight through cables, supplied with the transceivers. The power
re uirements are 1 . tol . DC, with 1 mA draw on average. The units have
uni ue factory preset addresses, and can be operated in point to point, or point to
multi-point modes.

To utili e the transceivers, the following setups must be initiali ed in both
the master and the slave unit or units. To get to a setup menu, connect the
transceiver to any terminal emulation program, set to 1 baud data bits no
parity and 1 stop bit, with RTS CTS ow control. Then with a small pointed
ob ect press the setup button on the front of the transceiver. A main menu should
appear and all three LEDs on the transceiver front panel should turn green. The set
operation mode allows the transceiver to act as slave or master.The set baud rate

option sets the communications baud rate between the transceiver and the
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Appendix 2 (Continued)

computer it is physically hooked to.The edit call book option determines which
transceivers the unit will communicate with. The edit radio transmission
characteristics option sets the fre key (this is the hop pattern, and must match
between slave and master), the max and min packet si e, the transmit rate (must be
1 for normal operations), the rf data rate (the rate the transceivers communicate
with each other), the transmit power ( is max), the slave security (set to to
secure), and RTS-CTS (not recommended for rs 3 speeds above 3 .4kb |
disables). The show radio statistics option allows the determination of the uality of
the master slave connection, noise levels below 3 are good. Escaping out of the
main menu automatically puts the transceiver into communications mode.

Under normal operations, the LEDs on the front panel from left to right
should be solid green, ashing red, and ashing red.
Contact reeWave Technologies, Inc.
1 South latiron Court
Boulder, CO 31
tel (3 3) 444-3

or refer to the operations manual for further information.
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EG ONT KEY ( 34 ) EN IRON ENTAL REAL TI E ONITORING

STATION DATA LOGGER

itel
http  www.vitelinc.com
The itel 1 4 data logger.
The itel 1 4 uses a straight through cable to a dumb term set at 1
n, ,1. It can be programmed through the front panel also. In this application its
rs 3 serial port output is fed directly to the reeWave transceiver at 1 , and
any sensor reading is automatically sent to the base station at US St Pete.
Hooking into the serial port and typing return or escape gives the 1 4 prompt.
Typing m return will give a menu of 1 4 functions, where timing and other
sensor parameters can be initiali ed. consult the 1 4 manual for details.
itel also supplies the Greenspan Water Temperature and Conductivity
sensor used at the Egmont Key site. It is an analog sensor with an inductive loop
for conductivity measurements.
itel, Inc.
141  Parke-Long Court

Chantilly, A 11



Appendix 2 (Continued)

EG ONT KEY ( 34 ) EN IRON ENTAL REAL TI E ONITORING

STATION WATER LE EL

A uatrak

The A uatrak and A uatrak 41 series controller. The A uatrak is the key
component in the NGWLS. The transducer is mounted to an aluminum plate in the
protective well and the transducer end (lower edge of the metal sleeve) was surveyed
in to the NOAA benchmark located at the base of the ag pole on Egmont key near
the existing light house (bench mark No. ) The end of the transducer is 1 cm
above benchmark No. . The correction for water level (ie. to the active transducer
is 1 cm and is clearly marked on the Bartex transducer.

The A utrak controller is located in the water tight enclosure and is the
interface between the transducer and the itel 1 4. The controller is set up for
SDI1 communications with pin on the 1 4. The A uatrak SDI 1 address is |,
and 4 and umpers in the controller are in the o position to facilitate SDI1
communications.

Consult the A uatrk User s Guide (41  series A uatrak) for further details
A uatrak Corporation
1 Third Street

Annapolis, D 14 3

31- 1- 4 A 41 - 3-31 e-mail a uatrak aol.com
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EG ONT KEY ( 34 ) EN IRON ENTAL REAL TI E ONITORING

STATION WINDS

Young Wind onitor
http www.traverse.com commerce rmyoung

The wind speed and direction measurements are done via a R~ Young wind
monitor that is powered by the itel 1 4 for the direction measurement and sends

pulsed dc to an event counter on the itel 1 4 for the speed measurement.

EG ONT KEY ( 34 ) EN IRON ENTAL REAL TI E ONITORING

STATION SOLAR ARRAY

Solarex
http www.solarex.com

Solarex ega odual S-3 , provides all the electrical power generation
for the station. It is rated at 3 watts ax power, 1 .1 volts and 1. amps. The
unit measures 3 , and is mounted using Solarex s tilt mount and two
stainless u-blots.

BP Solarex Head uarters Corporate Drive Linthicum, D 1
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EG ONT KEY ( 34 ) EN IRON ENTAL REAL TI E ONITORING

STATION OLTAGE CONTROL

Sun Selector
The SunSelector - was chosen for voltage regulation, it is located in the
watertight enclosure and is fused 1 A in-line fuse before the batteries. This unit
needs no limiting diode, and comes in a watertight case.
Sun Selector
P.O.Box 1 4
3 1 urdoch Ave.
Parkersburg, W 11

344 -33
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