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BACKGROUND INFORMATION

The Sutron 8200 digita acoustic water level gauge has been developed to replace the traditiond
float/stilling well ADR gauges which were used to support the water level data collection efforts for
hydro operations. Figure 1 describes the main components of the new gauge. The following ligtsthe
ggnificant attributes of the gauge:

1 Water level measurements are determined by an air-acoustic water level sensor, Aquatrak®.
This sensor provides digitaly averaged water level measurements which provide improved
accuracy over the float gauge. Each Sx minute measurement represents a three minute average
of water level samples and includes data quality information such as sandard deviation aong
with the average water level. The acoustic sensor incorporates a salf-calibrating measurement
technique which provides excdllent long term stability which iminates the need for gauge staff
comparisons. In addition, the sensor can be leveled to local benchmarks which dlows the
water level measurements to be corrected to the locdl tidal datum.

! The data collection platform (DCP) is a Sutron 8200 digital data logger which controls the
water level sensor and stores over 60 days of data. The 8200 can be setup either with the front
panel controls and display, or alaptop computer. Data can be retrieved from the 8200 by a
variety of methods including algptop computer, smal RAM pack modules, or vialine-of-sght
radio.

! Most of these 8200 DCPs have been equipped with a Geostationary Operational
Environmenta Satellite (GOES) telemetry module which transmits the collected water level data
every three hours over the GOES satdllite to a ground station a Walops, VA. Sadlite
telemetry provides near red-time gauge status and water level datawhich is readily avalableto
the hydrographic survey ship(s) and the National Ocean Service (NOS) headquarters. Data
can be retrieved from Wallops via telephone with |aptop computer or contacting
Oceanographic Products and Services Divison (OPSD) via Internet at
http://WWW.OPSD.NOS.GOV

1 Sincethe datais available over GOES, the information is automatically collected and processed
by the computers of the Oceanographic Products and Services Divison OPSD in Silver Spring,
MD, which substantialy reduces the time required to provide the processed water level
information required for hydrographic survey operations.

! The system is designed to operate in remote locations and is powered by an interna 40 AHr
battery which is recharged by asolar panel. Under most conditions, the gauge should operate
unattended up to ayear.

The development of the portable digital acoustic water level gauge is a cooperative program between
OPSD and Coast Survey (CS) with the equipment costs provided by CS. This manud provides the
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basic information needed to ingtal and operate the gauge. Asthe system design evolves, the manua
will be revised and enhanced.
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Figure 1. 8200 DCP with Acoustic Sensor

SYSTEM TRANSPORTATION

The battery is heavy and must be removed and packaged in a separate box prior to
transporting the gauge.

Secure loose components within the enclosure, tools, mounting brackets, desiccant bags, etc.
Insert foam padding or bubble pack materid if necessary to avoid damage during shipment.

Use shipping containers (cardboard boxes) and packing materia to protect the enclosure and

other systlem components from shipping damage.
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SYSTEM INSTALLATION
Gengrd

The portable digitd water level gauge is self-contained within a westherproof duminum enclosure. The
electronics enclosure contains a Sutron 8200 DCP with GOES radio, a Bartex Moddl 4100
Aquatrak® acoustic water level sensor control unit, a 40 AHr rechargeable battery and, if equipped, a
line-of-gght (LOS) radio with PacComm packet controller. The water level sensor conssts of an
Aquatrak® sensor with cable and ingtdlation kit and two temperature sensors with cable. In addition,
each gauge has a GOES antenna with cable, an 18 watt solar pandl with cable and, if equipped, aLOS
antennawith cable.

System Inddlation

The ingdlation involves three main system components: the water level sensor (Protective well and
Aquatrak sensor), the eectronics enclosure, and amast which has a solar pand and GOES antenna. It
is recommended that the e ectronics enclosure and the mast be indtaled firgt to alow the dectronicsto
be powered up as soon as possible so the system might make at least one GOES transmission prior to
completing theingdlation. Since the firg time trangmitted leveling and sensor coefficients are sored in
the OPSD’ s Data Processing and Analysis Subsystem (DPAYS), refer to section on Transmission of
leveling coefficients later under Leveling to the Aquatrak Acoustic Sensor under Appendix B.

Mounting Electronics Enclosure - The dectronics enclosure has mounting tabs which dlow the
enclosure to be mounted on awall, FOB fabricated aluminum stand, or other suitable structure. The
cables from the sensors and mast enter the enclosure through the two holes provided in the bottom right
of the enclosure. For most ingtallations the cables should run from the protective well and mast in 1 %"
conduit with the Aquatrak and its temperature sensor cables in one and the solar panel, GOES antenna,
and LOS radio, if applicable, in the second.

Antenna/Solar Pand Madt - The third dement of the ingtdlation is amast for mounting the solar pand,
GOES antenna, and aLOS antenna. This mast can be smply a1 %" gavanized pipe which istal
enough such that both the solar pand and the GOES antenna are not obstructed when pointed in the
generd direction of south. The exact pointing angles for the GOES and solar pand will be provided for
eech ingdlaion.

Water Level Sensor - The water level sensor isan air acoustic sensor which isingdled in a4 diameter
protective wdl. Thissensor issimilar to that used with the NOS Next Generation Water Level
Measurement System (NGWLMS).

Appendix B contains the information for the ingtdlation of the support components which involve the
protective well assembly, the sounding tube assembly, Aquatrak sensor and its temperature sensors,
GOES satellite tdlemetry system, and solar pandl.
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Cable Connections

The system has been designed such that each cable has a connector which, with the exception of the
GOES and LOS radio, will mate only to the appropriate panel connector in the e ectronics enclosure.
The location of the various connectors in the enclosure are shown in figure 2.

Start-Up

Once the dectronics and the mast have been ingtaled and the sensor, solar panel and antenna
connections completed, the system can be started. Virtudly al of the 8200 DCP operating parameters
such as sensor setups and measurement schedule should be stored in 8200's non-volatile memory
before shipment to the deployment site. The stepsrequired to sart the 8200 are to install and connect
the battery, power up the system, set the system date and time, and enable data recording and GOES
transmissons. The following describes each of the steps necessary to start and verify the proper
operation of the 8200. A detailed description of the 8200 and its operation is contained in the
SUTRON 8200 Data Recorder Operations Manual. Appendix A contains an excerpt from the 8200
manual diagram which describes the 8200 menu tree that is accessed by using the front panel buttons.
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The 8200 front pandl menus have been set up such that if the display isin capitd letters, then thereisan
additiond menu sdection available by pressing theright arrow.

1

Check the system power switch to assure that it isin the OFF (down) position. Connect the
red wire to the pogitive (+) termina of the battery then connect the black wire to the negative (-
) battery termind. The enclosureiselectrically connected to the negative battery lead,
therefor e, the postive battery connection should be connected first to avoid the
possibility of shorting the battery during installation. After both battery leads are
connected, turn on the system by moving the power switch located on the right Sde of the
enclosure to the up pogition. The 8200 display will be ectivated and the unit will perform a self-
test then the display will turn off.

The date and time of the 8200 must be checked and reset if necessary. Press"ON/OFF"
button to activate the display. Pressthe "DOWN" arrow twice to display the date. 1If the date
needs to be changed, pressthe "SET" button then use the "UP", "DOWN", "LEFT", "RIGHT"
arrows and the "SET" button to adjust the date. Once the date has been st, pressthe
"DOWN" to display the time and adjust if needed using the same technique as for the date.
Thetime must be referenced to UTC (Universal Coordinated Time or Greenwich Mean
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Figure 2. Externa Cable Connections
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Time). UTCtimeis5 hours ahead of Eastern Standard Time (4 hours ahead while in daylight
savings time) and 8 hours ahead of Pacific Standard Time (7 hours ahead while in daylight
savingstime). The GOES transmissions are scheduled for a one minutetime dot every
three hours, therefor e, the system clock must be set accurately, i.e. within a couple
seconds of the exact time.

3. When the system isinitialy powered up, it is necessary to reset the GOES transmitter hardware
falsafe. The bottom of the 8200 enclosure has a rubber grommet which must be removed and
using asmdl plagtic probe amilar to a pencil, reach in through the hole and press the fallsafe
resat button. Thiswill take alittle practice as the push button switch islocated on a circuit
board which is about 2" from the bottom of the enclosure.

4. Verify the 8200 has recording enabled by pressing the "DOWN" arrow once after setting the
time. Thedigplay should indicate "Recording ON& TX". If recording is off, press"SET" to
enable recording.

5. With the recording on, the system status can be verified by pressing the "DOWN" arrow to the
last menu option "INSPECT SYSTEM". Next pressthe "RIGHT" arrow and the "DOWN"
arrow twice to the "Display Status’. Now press"SET" and the system status will scroll across
the 8200 display. Verify that there are no system errors and that the GOES transmitter has
been enabled. In addition to the status to the GOES, the display will indicate the times of the
last and next GOES transmission. The status display can be activated again if you are not able
to read dl theinformation as it scrolled across the screen.
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The 8200 can dso be initidized by using alaptop computer rather than the front panel. The computer
will provide full page menus which will make it eeder and quicker than using the sngle line 8200
display. To use the laptop, connect the it as specified in the following section and use the menus to
perform the setups as specified in steps 1-4 above.

DATA RETRIEVAL

The 8200 offers a variety of methods for retrieving data from the sysem. While a the gauge Ste the
system data can be collected by connecting alaptop computer to the RS-232 front panel connector
and downloading the data to the computer or by dumping the datato a RAM pack cartridge which can
later be read with a RAM pack reader and IBM compatible computer. These units are equipped with
GOES satdllite transmitters which send the system data over the satdllite to a ground station located a
WadlopslIdand, VA, whereit can be retrieved by a computer with amodem using did-up telephone
lines. The following describes each method of data collection.

On-Site Download and System Setup with a L aptop Computer

To retrieve data from the 8200 with alaptop, connect the RS-232 serid port of the |laptop to the RS-
232 port on the 8200 front pandl. The lgptop must have a communication software program such as
PROCOMM. This procedures describe data collection usng PROCOMM.

Once the computer is connected to the 8200, gart the program PROCOMM and check the
PROCOMM setups to verify that the communications setups are correct. Pressan "Alt P' to display
the communication parameter settings. The settings should be as shown below:

Baud Rate Set to 9600, unless the system has a LOS radio in which case the baud

rate should be set to 1200.
Parity None
Bits 8
Stop Bits 1

Com Port Computer dependent

After the proper settings have been sdected, it is suggested they be saved by entering "24" from this
menu. PROCOMM should aso be set up to emulate aVT-100 termind. Pressan "Alt S' and select
the "Termind" settings to verify/set the emulation. Item "1" from this menu alows the sdlection of
emulation mode. Again it is recommended that this setup is saved as the default by selection to menu
option to smplify future data collection.

Now that the software is setup correctly, the 8200 should output its main menu which is shown below.
If the menu is not displayed, press"Enter” and if this does not display the main menu disconnect the
cable from the RS-232 port on the 8200 and then reconnect it.
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8200 DATA RECORDER SETUP

G3.8 Data Recorder Software
MAIN MENU
N - Unit Name Station & DCP#
D - Set Date 02/18/1998
T-Sa Time 16:46:24
R - Recording Status ON/TX
C-Clear Alarm NORMAL

V - View Sensor Data
S- System Setup Options
U - Upload/Download Data
E - EEROM Setup Options
P - Protocol Setup Options
G - GOES Radio Setup
| - Ingpect System
A - Application Menu
X - Exit

Choose:

Once communications is established with the 8200, select menu item "U" to Upload data. Immediately
after entering the selection the "Upload/Download Data Menu” will be displayed.

Upload/Download Data Menu
D - Start Date 09/22/1993

C - Send to Ram Cartridge

S- Send to Seria Port or Modem

R - Read Setup from Ram Cartridge

W - Write Setup to Ram Cartridge

T - Transfer Setup

B - Transfer Basic Program
Choose:

From this menu, select the date on which the data download should start by selecting the "D menu
option. Each parameter of the date is a separate entry which must be followed by an "Enter”. After the
date has been sdlected, press"S' to send the data to the serial port. At this point, PROCOMM must
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initite an Xmodem datatransfer. Thisis accomplished by pressing the "Pg Dn" key, sdecting the
Xmodem transfer protocol and then entering afile name.
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It is suggested that the data be stored on a floppy disk and that the file name be specified by the eight
digit gation and DCP number and LOG as three digit extension number so that DPAS can accept the
data. If more than onelog file exists then rename the other data files as with the same eight digit Sation
and DCP number but with different three digit extensons such aslgl, Ig2, 1g3, etc.

For example: for a station number 9414290 and DCP # 1, the file name should be saved as
94142901.10g; or for more than one datafiles, save them as 94142901.1g1, 94142901.1g2, €tc.

The data trandfer should gart immediately after entering the file name with PROCOMM displaying a
transfer status window on the computer screen. The amount of data transferred is gpproximately 2600
bytes per day. When the transfer is completed, the computer will beep and the screen will return to the
Upload/Download Data menu. Press"ESC" which will then return to the main menu.

Before leaving the station the system status and measurements should be checked to assure the system
is operating properly. First check the data being stored to verify that the water level sensor and its
temperature sensors are operating. Pressa'V" to enter the View Sensor Data menu.

View Sensor Data Menu
L - Live Data
N - Newest Data
O - Oldest Data
A - Alarm Status
Choose:

From this menu sdect "N" to digplay the most recent sensor measurements which were recorded. The
8200 will display the two Aquatrak temperature measurements, AQTEMPL and AQTEMP2. These
measurements are in volts and require an equation to convert to Degrees C, however, they should bein
the range of 1 to 3 voltswith 2.5 volts equivaent to gpproximately 25 Degrees C. The water level
measurements include the average water level in meters referenced to the sation or Site datum, the
standard deviation from the sensor measurement average, and the number of outliers - bad data points
- which were omitted from the water level average.

After the measurements have been verified, press"Esc” twice to return to the main menu then select
menu item """ to view the Ingpect System menul.
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Inspect System and Test
S- Parform Sdftest
D - Digplay Status
C - Clear Status
E - Enter SDI-12 Commands
G - GOES Radio Test
P - Production Test
Choose:

From this menu sdect "D" to display the sysem status. Thiswill display the various system satus
parameters as wdl| as the status of the GOES tranamitter. After verifying that the system is operating
properly, press"Esc" to return to the main menu. Check that the recording status is"ON& TX" which
indicates the 8200 is recording data and that the GOES transmitter is enabled. Now exit the menu by
pressing "X" and disconnect the cable from the 8200 RS-232 port. If the system hasa L OS radio,
reconnect the radio cable to the RS-232 port and close the enclosure.

On-Site Download to RAM Pack Cartridge

The data from the 8200 can be quickly retrieved usng aRAM pack to temporarily hold the data so
that it can be read later with a RAM pack reader connected to a computer. The advantage of this
method isthat it isfast, easy and does not require additiona equipment such as alaptop compuiter.

To dump to the RAM pack, turn on the 8200 by pressing the "ON/OFF" button on the front pandl.
Next pressthe "DOWN" arrow until "DUMP DATA" isdisplayed. Pressthe"RIGHT" arrow and the
display will now show the start date for the data download. This can be changed by pressing the "SET"
button and using the "UP" and "DOWN" arrows to change each parameter of the art date.

Once the start dateis correct, pressthe "DOWN" arrow to display the word "Cartridge”. Insert a
RAM pack into the dot located on the top right of the 8200 front pandl. The cartridge must be
inserted, Sutron label up. Press"SET" to start the dump to the data cartridge and when the display
returnsto "Cartridge” the download is complete. This process takes only afew seconds. Once
completed, remove the cartridge and pressthe "LEFT" arrow to return to the start up display "Sutron
8200v 3.2". (inthisexamplev 3.2 isthe verson of the 8200 software)) Pressthe"DOWN" arrow
severd timesuntil "VIEW DATA" isdisplayed. Pressthe"RIGHT" arrow once then the "DOWN"
arrow twiceto display "NEWEST DATA". By usng asmilar procedure, "RIGHT" arrow and "UP"
and DOWN" arrows you will be able to view the most recent data which was logged for each sensor.
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After verifying that the sensors are operating properly, pressthe "LEFT™ arrow a couple times then
"DOWN" to the"INSPECT SYSTEM" menu. Next pressthe "RIGHT" arrow and the "DOWN"
arrow twice to the "Display Status’. Now press"SET" and the system status will scroll across the 8200
display. Verify that there are no system errors and that the GOES transmitter has been enabled. In
addition to the tatus of the GOES, the display will indicate the times of the last and next GOES
transmisson. The status display can be activated again if you were not aole to read dl the information
asit scrolled across the screen. If al looks ok, press the "ON/OFF" to shut off the 8200 display.

Retrieva of GOES Satdlite Data

These water level gauges are equipped with GOES satdllite transmitters which transmit the weter leve
dataover the satellite every 3 hours. Thisdatais received a the NOAA National Environmenta
Satellite, Data, and Information Service (NESDIS) ground station located at Wallops, VA. NESDIS
receives and temporarily stores (3-5 days) dl data transmitted over the GOES. This data can be
retrieved from the NESDIS computer by telephone modem. A program, HDAPS123, written by Phil
Libraro (OPSD/FOB) which runs on an IBM compatible computer equipped with amodem that would
phone NESDI S and retrieve data from a specific gauge.

The program, HDAPS123.EXE, dso converts the satdllite datato a standard ASCII format which is
compatible with most spreadsheet programs such as Excel or Lotus 123. The following describes the
ingalation and operation of this program.

Thefirg gep isto inddl the software on the hard disk drive of the computer which would be used for
the dataretrieval. A separate directory should be created which would store the program and the data
files created from the dataretrieval. To create a directory type the following command sequence,

CD\ (switch to the disk root directory)

MD HDAPS123 (create adirectory HDAPS123)

CD HDAPS123 (switch to the directory HDAPS123)

COPY A:HDAPS*.* (copy the program (HDAPS123.EXE) and its two supporting files
(HDAPS123.INF & HDAPSSTA.INF) from afloppy disk to the hard
drive. Depending on the computer and type of floppy disk, you may
load the program from the B drive rather than the A drive))

The HDAPS123.INF file contains the configuration for the most recent deta retrieva and the file
HDAPSSTA.INF is atable of GOES Platform IDS and their corresponding NOS Station Id. The
8200 does not transmit an eight-digit Station and DCP number, therefore, the program requires thisfile
to assign the eight-digit Station and DCP number (e.g. 84482081 as shown in the next exmple).
Additiond gtations can be added by usng any "TEXT" editor. Once the files have been successfully
copied, the program can be executed by typing the program name, HDAPS123.EXE.
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Beow is the menu which is generated by the program HDAPS123.EXE.

DIAL NESDIS FOR HYDRO 8200 DAT

D. Did NESDIS

C. Change Configuration

Q. Quit

Enter Sdection (DCQ)

CONFIGURATION
Telephone No: 7578240105
User ID: NOSAOG
Com Port: 1
Platform ID: 3342214
OutFile (.PRN): 844382081
Baud Rate: 9600

In the above configuration, platform ID (3342f214) listed corresponds to a particular eight-digit Sation
and DCP number (84482081).

To change the configuration enter C followed by the Enter (Carriage return). The program menu
software requires that you type the entire new entry for a configuration change.

Telephone No: - NESDIS has severd telephone lines which can be used to retrieve GOES
data. Theligt of phone numbers below are all 9600 baud modems. The telephone number to
be dialed must include any access codes necessary to make along distance call.

Main Rotary ~ (757)824-0105 (MNP Level #5)

(757)824-0125 (757)824-0126
(757)824-0127 (757)824-0145
(757)824-0149 (757)824-0156

User Id - The program has been modified to use the ID of the OPSD/FOB Atlantic Regiond
Office thisfidd should not be modified.

Com Port - Thisis the communications port on the computer which has been assigned to the
modem. For HDAPS123 program the Com Port hasto be 1 or 2.

Fatform ID - The platform ID isthe ID assgned by NESDIS to a gauge which will transmits
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over the GOES satdlite,

OutFile - Thisis the file name which would be assgned to the various data files that are
generated by the program. The file name must be eight characters and the file name extenson
is assigned by the program. It is recommended that the format for the file name should be the
eight digit station and DCP number that corresponds to the platform ID. For example, adata
file from a station number 8448208 and DCP number 1 would have afile name of "84482081".
Blanks are not dlowed for the file name.

Baud Rate - The baud rate is determined by the modem of the computer which is running this
software. However, if problems are encountered while attempting to retrieve data at the higher
baud rates, retry a alower rate or try adifferent NESDIS phone line.

After dl the necessary configuration changes have been made, type D followed by Enter to initiste the
telephone call. The software would now send the necessary commands to the computer modem to
make the cdl. Once the NESDIS computer answers, the program would log into the system and
retrieve al the data available for the particular platform. NESDIS normaly stores from 3 to 5 days of
data. At the end of the dataretrieva, the program would then automatically decode the GOES data
messages and return to the menu. At this point another platform 1D can be sdlected and retrieved or
type Q to exit the program. For each data retrieva from NESDIS, for each platform 1D provided, the
following three files are created, ILENAME.MES, FILENAME.STS and FILENAME.PRN.

Thefilewith the ".MES" extenson contains the raw GOES messages which were sent over the satellite
and thefileisin abinary forma. Anexampleisshown beow.

3352A5F698091153309G44- INNO71EFF00520M 86645451AM |@@@@C] “0K gN 1M Gb@E@
CUCUGA@E@CVCUF_@E@CWCVE|@E@CX CWE\@D@CY CXD~@E@C\C[Db@D@C"
C"DH@D@C_C"Ck@D@C C_CQ@D@ChCa0K gM 10Fr@D@CM CNF[@C@CMCNEG@
J@CNCODW@F@COCPCo@F@CPCPCF@G@CRCRBU@F@CSCSAI @G@CTCT@y@F
@CTCT@Q@E@CUCTOK gL 1PLt@B@CK CLLW@D@CK CK jAn@CJICIGf @F@CI CIF|@
G@CHCIFT@F@CHCIEm@D @CICIEC@V @C| CIDJ@E@CJICK CX @E@CK CLOK gK>SB
DBBA?A{ AXAsA0ARA"ASOK g3>RCOCY D[ DVEHEQEhEPEYE} 0K gl>PC_DSEFE{ FoGdHY I11uJ
NOKgH>NB_CWDK E@E|FGIH;l d}*0K gG>L @\CX DK DpE[FM GCGxHpl dOK gF>JCmCrCuCx
CzD@DSDbDENOK gE>JCL CJCLCMCMCMCNCQChCiOK gD>IJDNDCCzCrCkCdC]CWCR
cO
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A second filewhich hasthe ".STS' extension contains a one line status for each gauge transmission.
Below isa sample of thisfile and a description of the various parameters.

3352A5F6G09115330986645451 4988 0 0 3 ]744-1INNO71E519
3352A5F6G09112330986645451 4988 0 0 3 ]1746-1NNO71E519

Where:

3352A5F6 = GOESPLATFORM ID

G = MESSAGE QUALITY

091 = JULIAN DAY

150R12 = HOUR (GMT)

33 = MINUTE

09 = SECOND

86645451 = NOS STATION ID AND DCP NUMBER

4988 = COMBINED SENSOR AND DATUM OFFSET (4.988 METERYS)

00 = SENSOR OFFSET AND STATUSBYTE (UNUSED FOR 8200)

3 = NUMBER OF RESETS

" = CHARACTER REPRESENTATION OF SYSTEM CHECKSUM. THISIS
THE SAME FOR ALL 8200'S RUNNING THE SAME REVISION OF
CODE.

The third file which has the ".PRN" extenson contains the decoded gauge data. Thisfileisina
ddimited ASCII format which can be imported into most data analys's software packages such as
Lotus 123. The following isan example of this file Structure and a description of the various data
values.

"84482081","93299"

"JULIAND"* PWLA"" PIG"" POUT"" PATI1"" PAT2'
299.4250, 0.616, 0.025, O, 9.6, 9.7

2994208, 0.611, 0.029, O, 9.6, 9.7

Top Header line - NOS Station ID and the date of the data call (year and Julian day).
Second Header - Data column labels.

JulianD - Measurement time (Julian Day).

PWLA - Six minute Aquatrak® water level measurement (Meters).

PSIG - Standard Deviation of water level average (Meters).

POUT - Outliers deleted from water level average (Number).

PAT1 - Top Aquatrak® temperature sensor (Deg C).

PAT2 - Bottom Aquatrak® temperature sensor (Deg C).

NOTE The file contains data as it was received, i.e. the most recent measurements firs.
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DATA DISPLAY

Data uploaded to a disk file can be displayed in the form of a screen plot with "LOGPLOT.EXE", dso
written by Sutron. This program reads the compressed binary detafile created by the " Xmodem" dumps
or the RAM Pack dataretrievd, alows sdection of parameters to be displayed, and alows sdection of
scding onthe vertica axis. Thefollowing steps demondrate how to generate the screen plot on the lgptop
computer.

! Sdect option "A" from the HY DRO MENU. The program will prompt for the data file to be
graphed such as "94142901" <Enter>, where "94142901" is the name of the data file to be
plotted. Itisnot necessary toincludethefileextenson (.log). Thescreenwill display the measured
parameters available to be plotted:

>AQTEMP1
AQTEMP2
AQAVG
AQSTD
AQOUT
1 Press <cursor down>to AQAVG and press<Enter>. This sdectswater leved to be plotted.
1 Press <P> toinitiate plotting.
1 The program will request ay-axis minimum vaue. Type O <Enter>.
1 The program will next request ay-axis maximum vaue. Type 50 <Enter>.
I The program will display agraph of thetide in meters, with the horizontal axisbeing dete and time.
Withthis software you can change thetime sclewhich is plotted by typing "1" for oneday, "2" for
two days, ..., "W" for aweek and "M" for amonth of data. Thetide height scde can be change

manudly or, if the plot isre-initiated, the software will automaticaly sdect a vertica scae based
on the datarange:

I Press<Esc>. Thiswill bring back the parameter selection screen.
1 Press <P>.

1 The program will request aminimum vaue (it will display the actua minimum found in the
datafile). Press<Enter>.

! The program will request amaximum vaue (it will digolay the actud maximum found inthe
datafile). Press<Enter>.
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I The program will display agraph with an expanded vertica scale, depending on the actua
minimum and maximum vaues in the datafile.

! To exit the "LOGPLOT" program, press <Esc>.
The screen plot can be printed on an Epson-compatible printer. To do this, the DOS program

"GRAPHICS.COM" mugt be run before running the "LOGPLOT" software. This program has been
included in the laptop startup program (autoexec.bat). While the plot is displayed,

! Press <print_screen>. On some computers, you must press both the <Shift> and the
<print_screer> keys smultaneoudy; on others, pressing <print_screen> doneis adequate.

Two other Sutron-authored programs which can be run from the DOS prompt that may by helpful in
examining the data are:

LOGPRN.EXE converts the compressed binary ".LOG" data files into ASCII files (".PRN"
extenson) to alow import into a Spreadsheet program. This program has been included in the
HYDRO MENU, sdection "B". When the program isrun, the file name should be followed with
" 1zl)", example ("94142901 /z/}"). These options will insert zeros for non-recorded data and
display the Julian day numbers.

LOGSTAT.EXE reads the compressed binary (".LOG") files and displays dally datistics
(maximum, minimum, mean, and number of data points) on the computer screen.
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APPENDIX A
8200 DATA RECORDER SETUP

Main Menu: Sutron 8200 G3.8 Data Recorder Software

MAIN MENU
N - Unit Name Station & DCP#
D - Set Date 02/18/1998
T-Sat Time 16:46:24
R - Recording Status ON&TX
C- Clear Alarm NORMAL

V - View Sensor Data
S - System Setup Options
U - Upload/Download Data
E - EEROM Setup Options
P - Protocol Setup Options
G - GOES Radio Setup
| - Ingpect System
A - Application Menu
X - Exit

Choose:

System Setup:

System Setup Menu
M - Measurement Schedules

E - Enable Sensors

C - Configure Sensors

A - Alarm Options

B - Basic Program

P - Change Password

S- Save Setup

R - Restore Setup

| - Init Setup

Z - Zero Counters
Choose:
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System Setup - M easurement Schedule:

Choose:

Measurement Schedules
M - Measurement Interva
| - Sampling Interva
T - Measurement Time
S- Sampling Time
P - Switched Power Time
A - Samplesto Average
L - Measurements per Log
B - Basc Run Intervd
R-Basc Run Time
O - Switched Power Options

00:06:00
00:00:01
00:04:30
00:07:40
00:07:40

00:06:00
00:00:00
OFF

System Setup - Enable Sensors:

SELECT SENSORS

Choose [U]p [D]own [L]€ft [R]ight [ENTER] [N]ame [M]ore:

*AQTEMPL Counter2 Windspeed?2 *DEVIATION Datapack
*AQTEMP2 Counter3 Windspeed3 Serid Excitation
*ANALOG1 Counter4 Windspeed4 Battery Ground
*AIRTEMP Fregquency *WINDDIR Shaft8500 Reference
*BARO *FREQ1 Winddir2 *#BUF Amplifier
Encoderl Frequency2  Winddir3 Org100 Optiond
Encoder2 Frequency3 *WATERTEMP Org700 Goesclock
Counter Frequencyd *WATERLEVEL Timerl

Counterl *WINDSPD *OUTLIERS Timer2
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System Setup - Enable Sensors (m - more):

SELECT SENSORS

Choose [U]p [D]own [L]€ft [R]ight [ENTER] [N]ame [M]ore:

>* AQAVG SDI2 1 SDi4 1 SDI6 1 SDI8 1
*AQSTD SDI2 2 SDI4 2 SDI6 2 SDI8 2
*AQOUT SDI2 3 SDi4 3 SDI6_3 SDI8 3
*AQCAL SDI2 4 SDi4 4 SDi6 4 SDI8 4
*AQSTAT SDI2 5 SDI4 5 SDI6 5 SDI8 5
SDIO_6 SDI2 6 SDI4 6 SDI6_6 SDI8 6
SDIO 7 SDI2 7 SDi4 7 SDI6 7 SDI8 7
SDIO_8 SDI2_ 8 SDi4 8 SDI6_8 SDI8 8
SDIO 9 SDI2 9 SDI4 9 SDI6 9 SDI8 9
SDI1 1 SDI3 1 SDIS 1 SDI7_ 1 SDI9 1
SDI1 2 SDI3 2 SDI5 2 SDI7_ 2 SDI9 2
SDI1 3 SDI3 3 SDI5 3 SDI7_3 SDI9 3
SDI1 4 SDI3 4 SDI5 4 SDI7 4 SDI9 4
SDI1 5 SDI3 5 SDI5 5 SDI7 5 SDI9 5
SDI1 6 SDI3 6 SDI5 6 SDI7_6 SDI9 6
SDI1 7 SDI3 7 SDIS 7 SDI7_ 7 SDI9 7
SDI1 8 SDI3 8 SDI5 8 SDI7_8 SDI9 8
SDI1 9 SDI3 9 SDI5 9 SDI7_9 SDI9 9
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System Setup - Config Sensors:

CONFIG SENSORS

Choose [U]p [D]n [M]es[L]og [A]vg [I]nt [V]d S]lo Olfs[E]lev R]d:

NOTE: For each of thesensorsmarked as“ >" below, ensurethe appropriate configuration

shown by selecting/adding choices as appropriate.

Active Sensors
>AQTEMPL
>AQTEMP2
ANALOG1
AIRTEMP
BARO
FREQ1
WINDSPD
WINDDIR
WTRTEMP
WATERLEVEL
OUTLIERS
DEVIATION
#BUF
AQAVG
AQSTD
AQOUT
AQCAL
AQSTAT
Configuration
M - Measure OFF
L - Log ON
A - Average ON
| - Interval 00:00:00
Cdlibration
V - Vdue .
S- Slope 1.0000
O - Offset 0.000
E - Elevaion 0
R - Right Digits 3
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System Setup - Config Sensors: (continued)

CONFIG SENSORS

Choose [U]p [D]n [M]es[L]og [A]vg [I]nt [V]d S]lo O]fs[E]lev R]d:

NOTE: For each of thesensorsmarked as“ >" below, ensurethe appropriate configuration

shown by selecting/adding choices as appropriate.

Active Sensors

AQTEMP1

AQTEMP2

ANALOG1

AIRTEMP

BARO

FREQ1

WINDSPD

WINDDIR

WTRTEMP

WATERLEVEL

OUTLIERS

DEVIATION

#BUF

AQAVG

>AQSTD

AQOUT

AQCAL

AQSTAT

Configuration
M - Measure
L - Log
A - Average
| - Interval
Cdibration

V - Vdue
S- Slope
O - Offst
E - Elevation
R - Right Digits

ON

ON
OFF
00:00:00

1.0000
0.000
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System Setup - Config Sensors: (continued)

CONFIG SENSORS
Choose [U]p [D]n [M]es[L]og [A]vg [I]nt [V]d Slo Olfs[E]lev R]d:

NOTE: For each of thesensorsmarked as“ >" below, ensurethe appropriate configuration

shown by selecting/adding choices as appropriate.

Active Sensors

AQTEMP1

AQTEMP2

>ANALOGL

>AIRTEMP

>BARO

>FREQ1

>WINDSPD

>WINDDIR

SWTRTEMP

>SWATERLEVEL

>OUTLIERS

>DEVIATION

>SHBUF

AQAVG

AQSTD

AQOUT

>AQCAL

>AQSTAT Configuration
M - Measure OFF
L - Log OFF
A - Average OFF
| - Interval 00:00:00

Cdibration
V - Vdue .
S- Slope 1.0000
O - Offsat 0.000
E - Elevaion 0
R - Right Digits 0
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System Setup - Config Sensors. (continued)

CONFIG SENSORS
Choose [U]p [D]n [M]es[L]og [A]vg [I]nt [V]d S]lo Olfs[E]lev R]d:

NOTE: For each of the sensorsmarked as*“ >" below, ensur e the appr opriate configur ation
shown by selecting/adding choices as appropriate.

Active Sensors
AQTEMP1
AQTEMP2
ANALOG1
AIRTEMP
BARO
FREQ1
WINDSPD
WINDDIR
WTRTEMP
WATERLEVEL
OUTLIERS
DEVIATION
#BUF
>AQAVG
AQSTD
AQOUT
AQCAL
AQSTAT

Note: The AQAVG offset vaue is determined for each station based on leveling information. (See
Appendix B.)
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Configuration
M - Measure ON
L - Log ON
A - Average OFF
| - Interval 00:00:00

Cdibraion
V - Vdue .
S- Slope -1.0000
O - Offsat 0.000
E - Elevaion 0

. R - Right Digits 3
System Setup - Config

Sensors: (continued)

CONFIG SENSORS
Choose [U]p [D]n [M]es[L]og [A]vg [I]nt [V]d S]lo Olfs[E]lev R]d:

NOTE: For each of thesensorsmarked as* >" below, ensurethe appropriate configuration

shown by selecting/adding choices as appropriate.

Active Sensors
AQTEMP1
AQTEMP2
ANALOG1
AIRTEMP
BARO
FREQ1
WINDSPD
WINDDIR
WTRTEMP
WATERLEVEL
OUTLIERS
DEVIATION
#BUF
AQAVG
AQSTD
>AQOUT
AQCAL
AQSTAT
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Configuration
M - Measure ON
L-Log ON
A - Average OFF
| - Intervd 00:00:00
Cdibration
V - Vdue .
S- Slope 1.0000
O - Offsat 0.000
E - Elevation 0
R - Right Digits 0
Alarm Options:
ALARM SENSOR OPTIONS
Choose [U]p [Dlown [E][G] [C] [1] [2] [3] [H] [L] [R] [B]:
NOTE For each of the sensorsmarked as* >" below, ensurethe appropriate configuration
shown by selecting/adding choices as appropriate.
Active Sensors
>AQTEMP1
>AQTEMP2
ANALOG1
AIRTEMP
BARO
FREQ1
WINDSPD
WINDDIR
WTRTEMP
WATERLEVEL
OUTLIERS
DEVIATION
#BUF
>AQAVG
>AQSTD
>AQOUT
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AQCAL
AQSTAT

Alarm Options:
(continued)

Alarm Options
E - Enable
G - Groups
C - Contral
1 - High Alam OFF
2 - Low Alarm OFF
3-ROC Alarm
Alarm Limits
H - High Limit 0.000
L - Low Limit
R - ROC Limit 0.000
B - Deadband

GOES
0001
OFF

OFF

0.000

0.000

ALARM SENSOR OPTIONS
Choose [U]p [Dlown [E][G] [C] [1] [2] [3] [H] [L] [R] [BI:

NOTE: For each of thesensorsmarked as“ >" below, ensurethe appropriate configuration

shown by selecting/adding choices as appropriate.

Active Sensors
AQTEMP1
AQTEMP2
>ANALOG1
>AIRTEMP
>BARO
>FREQ1
>WINDSPD
>WINDDIR
SWTRTEMP

>WATERLEVEL

>0OUTLIERS
>DEVIATION
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>HBUF

AQAVG
AQSTD
AQOUT
>AQCAL
>AQSTAT
Alarm Options
E - Enable OFF
G - Groups 0001
C - Control OFF
1 - High Alarm OFF
2 - Low Alarm OFF
3-ROC Alarm OFF
Alarm Limits
H - High Limit 0.000
L - Low Limit 0.000
R - ROC Limit 0.000
B - Deadband 0.000
GOES Radio Setup:
GOES Setup Menu
T - Transmit Mode BASIC
S- SaliteID
| - International OFF
F - Format (ST) BINARY
C - Carrier (ST) SHORT
1 - Channel (ST
2-TX Time (ST)
3-TX Rate (ST) 03:00:00
4-#DaaltemdTX (ST) 31
5-DaaTime (ST) 00:00:00
6 - DataInterva (ST) 00:06:00
R - Random Setup Menu
Choose:
NOTE:
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1. The satdllite ID, channd #, and TX (Tranamit) time information needs to be updated for each
deployment.

EEROM Setup:

EEROM Setup Menu

M - Serid Port Mode USER

U - User Baud Rate 9600

T - Transfer Baud Rate 9600

S- SDI-12 Baud Rate 1200

E - Entry Key Required OFF

D - Log Dump Mode ALL-BIN

L - User Time Limit (sec) 300
O - Power on Delay (10*ms) 1
P- Pressure Delay (10Fms) 5

A - Andog Delay (10*ms) 5

K - Auto Startup Keys

1 - Time Format 24 HOUR
2 - Date Format MDY

B - Basic Prog Sixe (KB) 6

G - Amplifier Gain

NOTE:

1. The AMP gain info will be different for each unit, see additional dope/offset sheet provided.

Sutron 8200 v3.5 Data Recorder Software

For 8200 DCPs without the GOES capability such asversgon 3.5 and earlier, the configuration should be
selected as shown on the next three pages.
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MAIN MENU

N - Unit Name Station & DCP#
D - Set Date 02/18/1998
T-Sat Time 16:46:24

R - Recording Status ON

C-Clear Alarm NORMAL

V - View Sensor Data
S- System Setup Options
U - Upload/Download Data
E - EEROM Setup Options
P - Protocol Setup Options
| - Ingpect System
A - Application Menu
X - Exit

Choose:

System Setup:

System Setup Menu
M - Measurement Schedules
E - Enable Sensors
C - Configure Sensors
A - Alarm Options
B - Basic Program
P - Change Password
S- Save Setup
R - Restore Setup
| - Init Setup
Z - Zero Counters
Choose:
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System Setup - M easurement schedule:

Measurement Schedules
M - Measurement Interva 00:06:00
| - Sampling Interval 00:00:01
T - Measurement Time 00:04:30
S- Sampling Time 00:07:40
P - Switched Power Time 00:07:40
A - Samplesto Average S
L - Measurements per Log 1
B - Basc Run Intervd 00:06:00
R-Basc Run Time 00:00:00
O - Switched Power Options OFF
Choose;

EEROM Setup:
EEROM Setup Menu
M - Seriad Port Mode USER
U - User Baud Rate 9600
T - Transfer Baud Rate 9600
S- SDI-12 Baud Rate 1200
E - Entry Key Required OFF
D - Log Dump Mode ALL-BIN
L - User Time Limit (sec) 300
O - Power on Delay (10*ms) 1
P- Pressure Delay (10Fms) 5
A - Andog Delay (10*ms) 5
K - Auto Startup Keys
1 - Time Format 24 HOUR
2 - Date Format MDY
B - Basic Prog Sixe (KB) 6
G - Amplifier Gain
NOTE:
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1. The AMP gain info will be different for each unit, see additional dope/offset sheet provided.
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Alarm Options:

ALARM SENSOR OPTIONS

Choose [U]p [Dlown [E][G] [C] [1] [2] [3] [H] [L] [R] [BI:

NOTE: For each of thesensorsmarked as“ >" below, ensurethe appropriate configuration

shown by selecting/adding choices as appropriate.

Active Sensors

>AQTEMP1

>AQTEMP2

>ANALOGL1

>AIRTEMP

>BARO

>FREQ1

>WINDSPD

>WINDDIR

SWTRTEMP

>SWATERLEVEL

>OUTLIERS

>DEVIATION

>SHBUF

>AQAVG

>AQSTD

>AQOUT

>AQCAL

>AQSTAT

Alarm Options
E - Enable OFF
G - Groups OFF
C - Control OFF
1 - High Alam OFF
2 - Low Alarm OFF
3-ROC Alarm OFF
Alam Limits

H - High Limit 0.000
L - Low Limit 0.000
R - ROC Limit 0.000
B - Deadband 0.000
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APPENDIX B

8200 ACOUSTIC GAUGE
SUPPORT COMPONENT INSTALLATION

SITE RECONNAISSANCE
Generd

The best and most thorough method of assembling al the design information required isareconna ssance.

The primary objective of the reconnaissanceisto determine the optimal location and configuration for the
8200 Data Collection Platform (DCP), antenna, sensors, and support components.  The reconnaissance
congsts of personnd visting the Site well enough in advance of the Sation ingdlation to:

L ocate an acceptable Site.

Obtain measurements and information necessary to design the station.

Arrange for any permits/license agreements required.

Prepare costs estimate and work schedule.

Allow time for procurement and fabrication of support components (if necessary).
Allowtimefor GOES Tdemetry Platform 1D and Transmit TimeAllocation (if gpplicadle).

Advanced Preparations

Property owners should be contacted well in advanceto obtain ora or written permission to use or modify
the site. An advance letter of permission, permit, security clearance, or some other documentation may
be required by the owner. A license agreement may have to be executed before any work can be done.

If GOES Satellite Tdlemetry will be used for data transmissions, anumber of additiona things need to be
considered and advance preparations are required. Specificaly, a unique platform ID, channd, and
tranamit time must be assigned for each stationingtalation where datawill betransmitted viaGOES. Refer
to Appendix E “Guiddines for Operation and Documentation of Hydro Gauges with GOES Capability”
for further details.

Accurate measurements and information can best be obtained onsite. The locdity should be investigated
to determine which particular Ste will best accommodate al Next Generation Water Level Measurement
Sysem (NGWLMS) dte requirements.
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The following equipment is recommended to effectively conduct an accurate and thorough ste
reconnai ssance.

I Sample License Agreement I Plumb bob

! Published Bench Mark Sheet ! Stedl tape

1 NGWLMS Wel/Sounding Tube Worksheet ! Weighted tape

! Chart Section ! Compass

I Engineering sketch pad I CameralVideotape Recorder
! Predicted tide tables ! Inclinometer

Specific observations and measurements that should be made during areconnaissance include, but are not
limited to, the following:

The Structure

Didinguishif the structureisapier with pilings, asolid bent or breskwater, or ashoreline bulkhead.
Try to ascertain the congtructiona eements of the site. This would include not only what the
dructure is made of, but how it is made.

Write agenerd description of the Sructure including its Sze, congtruction, condition and apparent
use eg., "The gtructureisal m x 10 m, wood foot-bridge, used as a fishing pier and appearsto
be in good condition”, or, "itisanew, solid concrete breskwater, 5 m wide, and extending 100
m from the shore'.

Assure that the structure will be able to provide the absolute stability necessary for atide station.
Note if additional bracing or support construction will be required.

Consider how the structure is used, and what impact its use may have upon atide station. For
example, if thegtructureisapier a aferry terminal, and vessa sfrequently usethe exposed wooden
pilingsto tie up dong Sde, it may not be suitable for atide gage ingtd lation.

Examine the face of the structure, especidly where you plan to ingtdl the NGWLMS Protective
Wedl. The Protective Well should be ingtalled within 15 m (49.2 ft) of the 8200 DCP and be
mounted verticdly; plumb within 1 cmym (c inch/ft). Some congderations include: Are there
solid pilings available that could be fitted with long arm piling clamps? Are there wooden beams,
bracing members, stringers, or a solid concrete face where aface clamp could be attached? Isit
ametd sheet-pile bulkhead? Arethere obstructions, either on the structure face or on the bottom,
which could interfere with the ingtalation or operation of the tide recording station?, etc.

How many damps will be required? For planning purposes, it is recommended that at least one
clamp beingaled every 1.2 m (4.0 ft) to 1.8 m (6.0 ft).
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The Surroundings

Quditatively, the site for a tide station must be one that will alow the 8200 DCP to accurately
measure, record, and relay the full range of tide including storm surge and wave action which is
representative of the generd area. Appendix C ligts the approximate wave heights for various
geographica areas. A safety factor for sorm surge is discussed in Well Assembly section of this
text.

Asaurethat the structurewill be subjected to thefull range of tide, representative of thetidal regime.
Thisincludes both extreme high and low waters. Examples of hydrographic conditionswhich may
have an effect on the locd tide phenomena include large breskwaters which could obstruct tidal
flow, subgtantia water outflows which could artificidly eevate the water leve, or strong currents
which could cause excessive drawdown in the well. Remember to consider placement of the DCP
itsdf, asit will have to be ingdled in a protective housing safdly above any extreme high weter.

Confirm that there are no structures overhead or nearby which will interfere with the operation of
a GOES satdllite antenna or solar pandl.

Condder any temperature gradients which may exist. Since the Acoustic Sensor requires a
homogenous temperature throughout the well, sructure faces which will normdly be only partly
shaded, and therefore experience a thermal gradient, should be avoided.

M easurements

Whenrecording dimens ons and measurementsfor the structure, asketchisoften helpful. Specific
measurements that should be recorded include the following:

Structure surface dimensions (width, length, shape, and directiona orientation).
Location and horizonta distance between pilings or between bulkheads.
Vertica distance between waes or stringers.

Vertica distance between the structure surface and the water surface.
Distance between the structure surface and the harbor bottom.

Record the date and time when the water leve related measurements are made. Using published
tide tables, caculate the height of tide for the time that the measurements are taken. Correlate the
height of structurd dementsto the locd datum.
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PROTECTIVE WELL ASSEMBLY

General Ty
TUR HAT

The Protective Well is the pipe that surrounds the ASSERALY

Aquatrak® Acoustic Sensor and Sounding Tube .
Assembly. Use the NGWLMS Well/Sounding Tube MCLINT IMG B |
Workslweq to design and.document the %F'S'—Eﬁm';u EF‘
well/sounding tube elevations. The NGWLMS ? T e
Wel/Sounding Tube Worksheet was designed for a T -

15 cm (6 inch) well, some interpretation is required l;

LUMCFiIOm

for 10 cm (4 inch) well adaptation. B

Quadlitativey, the Protective Well and Sounding Tube

As=mbly must be sufficiently long enough to

measure the full range of tide. Complex requirements

govern the upper and lower well devations. The

highest/lowest water level devations, coupled with

the wave dlowance, are critica determinants.

Congraints imposed by the sounding tube must dso

be consdered. Ideal top and bottom elevations are

caculated usng these determinants, and then WEi -
modified as necessary by the physical constraints of AISEMBLY

the site. — it

S0 FT

Protective Well Assembly Length Requirements

b

The largest component of the Protective Well isthe il
10 cm (4 inch) dia., white, SCH 40 PVC pipe. Its
totd length is determined from ongte reconnai ssance
measurements and local datums. To compute the
required elevation for the top of the well,
arithmeticaly add the Wave Allowance from
Appendix D to the Highest Observed Tide (HOT).
The top of the wdl must be at least 1.5 m (5.0 ft)
above the HOT pluswave dlowance. Similarly, to
find the required devation for the bottom of the well,

subtract the wave alowance from the L owest —
Observed Tide (LOT). _ ?

NEIFICE
455EMBLT

Generdly, the HOT and LOT vaues are listed on the Figure B1. Protective Well Assembly
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Published Bench Mark Sheet. Idedlly, the top flange should be 1.0 m (3.3 ft) above the deck level to
facilitate leveling and maintenance.

Protective Well Assembly Design

The Protective Well may have some vaidionsiniits
design, but is made up of four basic components; Top

Hat Assembly, Acoustic Sensor Mounting Plate /\ /EEH g9 PvL Cap
Assembly, Well Assembly, and Orifice Assembly. ; :

(seefigure BY). ; .

/— 8CH B0 L PIPE

15" DI& YEMT HOLES

(F CURD

The Top Hat isthe removable "cover" which )

permits access insde the Protective Well. ———\_ WD=HUE C3UFLER
The top of the Top Hat isadip cap fitted to a :

' . —— iCE Bb PwI FLANGE
0.3 m (1.0 ft) long section of 15 cm (6 inch) :l:‘{ :
dia., white SCH 80 PVC pipe. One set of LA

four 4 cm (1.5 inch) diameter vent holesiis L : / ik EE‘I\_:ITNTJ?“E":EQ
drilled 90° gpart horizontaly, and positioned i i =
around the midpoint of the Top Hat pipe. A = = =

modified stainless ged mesh, NOHUB "M"

vent screen coversthe vent holes. Thebase  H19Ure B2 Top Hat Assembly

of the Top Hat is connected to a 15 cm (6 inch) diameter dip flange. The base of the Top Hat
Assembly, the Acoustic Sensor Mounting Plate Assembly and the top flange on the Well
Assembly are held together with four % inch thru bolts. (See figure B2).

Top Hat Assembly

Acoustic Sensor
Mounting Plate Assembly

FIXED PLATE SECTION
DONUT SECTION

The Acoustic Sensor
Mounting Plate Assembly
conggts of aflat, split,
auminum plates with bolt

and vent holes, an TP H'BAJESB%
auminum tube stop

clamp, and associated

hardware. The larger

plateis cadled the

Removable spacer

TUBE STQF CLAMP

PLATE BOLT
HOLES (4}

Figure B3. Acoustic Sensor Mounting Plate Assembly
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Section and the smaller oneis cadled the Fixed Plate Section.
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The Acoustic Sensor Mounting Plate Assembly is designed such that the elevation of the
Aquatrak® Leveing Point will be preserved, even if the Sounding Tube is removed, aslong as
the Fixed Plate Section and Tube Stop are not moved. (see figure B3).

The duminum has an anodized protective coaing. Four ¥2inch bolts secure the Acoustic
Sensor Mounting Plate Assembly to the top of the Well Assembly.

Wdl Assembly

Near the top of the Wdl Assembly, the 10 cm (4 inch) dia. pipeis connected to a15 cm (6
inch) dia flange with 6 x 4 inch S.S. Reducer Bushing. The flange will dso require the
following modifications

1 It should be shaved or filed to aflat surface to dlow for proper dignment of the
Acoustic Sensor Mounting Plate Assembly.

I A ¥ainch to %2 inch reducer bushing insert should be ingtaled into every other bolt hole
to accommodate the %2 inch Acoustic Sensor Mounting Plate Assembly bolts.

Two sets of four, 2.5 cm (1 inch) diameter vent holes, drilled 90° apart horizontaly, are

positioned in the 10 cm (4 inch) diameter pipe. Thefirst set shadl be 0.2 m (0.5 ft) below the

top flange. The second et is generdly positioned 1.5 m (5.0 ft) below the upper vent holes,

but may be positioned at a greater separation if an exceptionaly long well isused.  Both sets of

vent holes are covered with the same modified stainless sted mesh screen asthe Top Hat to

prevent foreign materias from entering the well.

At the bottom of thewell a10 cm (4 inch)
diameter, 0.6 m (2 ft) long, copper deeveis

insarted indde and is flush with the end of the ' | -
10 cm (4 inch) diameter pipe. Also a the L_—‘ SL[A-TI-THREAD

L PYL #RITER
bottom end, the pipe is connected to a 10
cm (4 inch) femae adapter which will mate
to the Orifice Assembly.

al BRASS TILELE
. / CONE IMTAKE
Orifice Assembly o o

: ZARALLEL

The Orifice Assembly is the bottom portion ‘ > PLATES
of the Protective Well designed to dampen e=—=z 7

) . & L5
wave action and minimize current drawdown.
It hasa 10 cm (4 inch) female adapter
connected to a double cone intake which is
connected to a pair of 12 pardld plates. (Seefigure B4).

Figure B4. Orifice Assembly
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|ngdlation Recommendations

Oncethe overdl length for the Protective Well is determined, the well can be assembled. When
fabricating the Protective Well use PV C primer and cement to join the well pipe, dip cap, flange,
bushing, and/or reducer components together. The Top Hat Assembly and Orifice Assembly can be
fabricated in advance. If athorough reconnaissance is conducted, the Protective Well Assembly can
be prepared in advance by cutting the pipe to length and drilling vent holes as gppropriate. If the
elevation on the well for ajunction box or cable conduit connection is known, then it can be drilled in
advance aswdl. Frequently however, it is advisable to drill the cable conduit connection on Site.

The particulars on how the Protective Wl isinddled are Ste dependent. Utilize any available
resources. It isfrequently necessary to use avariety of clamps together. For example, on many pier
faces, grester Sability is achieved by using long arm piling clamps to atach to a piling, and using aface
clamp to secure the well to the pier above the top of the piling. Useingenuity. Quditatively, the well
needs to be secured to the structure securely, and clamped at intervals so as to ensure absolute
dability.

The Protective Well should be ingtaled within 15 m (45 ft) of the 8200 DCP and be mounted verticdly;
plumb within 1 cmym (c inch/ft). Ensure that the well is straight throughout its length, as buckling or
bending may occur, especialy with the less rigid SCH 40 pipes generdly used for the 8200 DCPs,
compared to the SCH 80 pipes used for Sutron 9000 DCPs.

It isusudly easiest to secure the Orifice Assembly to the bottom of the Well Assembly before clamping
the Wdl Assambly to the Sructure. However, long well lengths or difficult work environments may
require that the orifice be secured to the Wl Assembly by divers subsequent to its clamping. In either
case, do not ingtd| the Acoustic Sensor Mounting Plate Assembly, the Top Hat Assembly or insert the
Sounding Tube Assembly until after the Wel Assembly is secured to the structure. Details on the
Sounding Tube Assembly design and ingalation are addressed in the Sounding Tube Assembly section.

Cable Conduit

All cables exterior to the 8200 DCP protective housing, with the exception of the antenna cable(s),
shdl be protected by rigid or flexible conduit. This conduit may be made from PV C, gdvanized sted
pipe, or any other corroson resstant materid. It isoften Implest to use Liquid-Tight flexible conduit
for mating to the wdl. This diminates the need for precisely congtructing bends and curvesin arigid
conduit system. In ether case, the conduit connection to the Protective Well should junction through a
service ebow or junction box, below the upper well vent cover. The service elbow shal be bolted,
screwed, or glued to the wdl. The number and type of cablesto be used determine the minimum
conduit diameter size required. However, 8200 DCPs housed in the standard Hennessey enclosure are
typically fabricated with two 4 cm (1.5 inch) cable access holes. In this case, ingdlation of two
CANTEX™ 1%2inch t/s couplers, number 5140107 with lock washers, or smilar connection, is
recommended.
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If arigid conduit system isused, it is recommended that large
radius, sweep type, bends be used wherever possibleto
facilitete pulling cable through anglesin the conduit. All PVC
connections shall be primed and joined with PVC cement.
Junction boxes shall be used when the conduit runislong or
intricate. The conduit shdl be securely fastened to the
support structure. Galvanized omega clamps are
recommended for securing the conduit to wood and
concrete surfaces.

It is recommended that a"pull through” line be left indde the
conduit to facilitate threading the cables.

Even asmadl amount of moisture can adversdy effect the
operation of the 8200 DCP. Therefore, it is necessary to
block off the DCP end of the cable conduit to minimize the
ar moigture insde the Hennessey cabinet. Thiscan be
accomplished in avariety of ways, utilizing conduit, duct
putty or environmental connectors. Ensure that desiccant is
placed insde the cabinet.

SOUNDING TUBE ASSEMBLY

Sounding Tube Assembly Design

The (Aquatrak®) Sounding Tube Assembly is the name for
the 1 cm (%2inch) diameter pipe assembly through which the
acoustic sensor transmits a sound pulse. It is comprised of
three digtinct components; the Cal Tube, Sounding Tube
Sections, and brass Antifouling Tube. (See figure B5).

Cd Tube

The Cd Tube isthe top portion of the Sounding
Tube Assembly. Itisal.3m (4.4 ft) CPVC section
with asmal Cdlibration Hole drilled into the Sde.
Every Cd Tubeis precisdy cdlibrated for use with
one specific Acoudtic Sensor. A labd is affixed to
each Cd Tube and Sensor Head, identifying them as
amatched pair.
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Figure B5. Sounding Tube Assembly
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Sounding Tube Sections

The Sounding Tube Sections make up the longest portion of the Sounding Tube Assembly.
They are dso made of CPVC, and look similar to the Cd Tube, but are not precisaly measured
and do not have a Cdibration Hole. The Sounding Tube Sections comein 1.5 m (5 ft) lengths,
which may be joined together, or have lengths cut, to meet the total Sounding Tube Assembly
length requiremen.

Antifouling Tube

The Antifouling Tube is the bottom portion of the Sounding Tube Assembly. Itistypicdly a0.9
m (3 ft) length of brass pipe with the inner diameter Szed to the same inner diameter asthe
sounding tube, but may be shortened if required.*

Sounding Tube Assembly Length Requirements

In order for the 8200 DCP to record tide data, the water level must always be below the Cal Tube
"blanking zone" and above thetop of the brass Antifouling Tube. The Cd Tube "blanking zone"
is the area extending upward from 0.5 m (1.6 ft) below the Cdlibration Hole.

Since the Cd Tube and brass Antifouling Tube are each afixed length, overal Sounding Tube
Assembly length requirements should be met by adjusting the Sounding Tube Section lengths only.*

Computing the Sounding Tube Assembly Length

The protective well length is defined as the distance from the top surface of the top Well Assembly
flange (not the Top Hat or Acoustic Sensor Mounting Plate) to the bottom surface of the bottom Well
Assembly dip to thread adapter).

When inddled insde the Protective Wdll, the Sounding Tube Assembly must terminate 0.2 m (0.5 ft)
abovethe orifice. Sincethe orificeis recessed about 0.1 m (0.2 ft) into the adapter, the offset is0.1 m
(0.3 ft) above the well bottom. Therefore the total Sounding Tube Assembly length is 0.1 m (0.3 ft)
shorter than the Protective Well length.

Although the Ca Tubetota length is 1.3 m (4.4 ft), 0.1 m (0.4 ft) extends above the top of the well
flange. Therefore, use 1.2 m (4.0 ft) to caculate the total Sounding Tube Assembly length.

* Recdl that the Protective Well requirements include positioning the bottom of thewell at least 1.0 m
(3.3ft) below the LOT (plus wave alowance). Occasionaly, Site condraints make this requirement
impossible. If it isnot possible to postion the well as required, the Antifouling Tube may be cut to a
shorter length to assure that the water does not go below Antifouling Tube/Sounding Tube Section
joint. Inthis case, adjust the Sounding Tube length computation gppropriately.
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The CPVC sounding tube length is computed as follows:

Protective Well length +() () (flange to flange)
Orifice offset - 0.1m (0.3ft)

Sounding Tube Assembly totd length = (_._) (L)

Cd Tube - 12m (4.0ft)

Antifouling Tube - 09m (3.0ft)*

Sounding Tube Section length =) ()

Asan example, congder a6.1 m (20.0 ft) Protective Wdl with astandard length Antifouling Tube.

The Sounding Tube Section length cdculation is asfollows:

Orifice offsat - 01m (0.3ft)
Sounding Tube Assembly total length = 6.0m (19.7 ft)

Cd Tube -12m (4.0f1)
Antifouling Tube - 09m (3.0ft)
Sounding Tube Section length =(39) (Q2.71t)

Protective Well length +6.1 (20.0ft) (flangeto flange)

Therefore, use two 1.5 m (5.0 ft) sections with couplers, and cut one 1.5 m (5.0 ft) trim section (no
coupler) to 0.9 m (2.7 ft), to provide the required 3.9 m (12.7 ft) Sounding Tube section length.

Congtructing the Sounding Tube Assembly

The Aquatrak® ingtalation kit was specificaly fabricated for use with the NOSNGWLMS
Aquatrak® sensor of the 3000 serieslabeled NOSNG. Thekit is used to standardize ingtalations.
The kit contains enough CPV C tubing to congtruct a9.7 m (31.9 ft) long Sounding Tube Assembly. If

alonger assembly is required, use Sounding Tube Sectionsfrom  other kits.
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The following parts comprise a complete Aquatrak® Ingalation Kit:

Description Part No. QTY
Sound Tube, CPVC, 1.5 m (5.0 ft) NPN 5
Sound Tube, Red Brass, 0.9 m (3.0 ft) NPN 1

Center Ball, S.S,, 10 cm (4 inch) 4-18002-1 5
Tube cutting guide, Aluminum NPN 1

Seeve Coupling, CPVC NPN 1
Cable Ties Panduit, #PLT 1.51-M 12

Additiondly the following tools and materias will be required:

CPVC primer (typicdly purple)

CPVC cement (typicdly orange)

hacksaw

trimming knife or fla file

approximately 6 hose clamps (Idead ™ S.S. 300)
wide and expandable to at least 2.5 cm (1.0 inch)
| flat head screwdriver

| sand paper

Congtruct the Sounding Tube Assembly using the Aquatrek® Ingdlation Kit asfollows:

A. Inspect the lower edge of the grey, top coupler on the Ca Tube for any beads of CPVC
cement. Sand down any beads that exist as they will prevent the coupler from seating flush
againg the Acoustic Sensor Mounting Plate.

B. Using the cutting guide, cut the trim end (without the coupler) of a Sounding Tube Section as
required to meet total Sounding Tube section length requirement. Ensure that the cut is straight
and exactly perpendicular to the axis of the tube. Carefully deburr theinsgde and outsde of the
cut end.

C. Connect dl required Sounding Tubes Sections by inserting the "tube end” of one length into the
next adjoining section's coupler. Assure that the Sounding Tube Sections will seet tightly
together. Ingtdl ahose clamp over each grey CPV C coupling, but do not tighten.
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D. Examine the grey CPVC Sounding Tube Section couplings. If the couplings are split or
notched, skip to step (E).

I If the Sounding Tube Section couplings are NOT split then they will have to be glued
together. Apply a CPVC primer to the tube of each Sounding Tube Section to be
connected. DO NOT apply primer or cement to the Ca Tube, or to theinsde of the
Sounding Tube Section couplers. Apply the primer in an even band, approximately 1
cm (0.5 inch) from the end.

I After the CPVC primer has dried, sparingly apply CPV C cement over the primed area
and insert the tube end into the coupling. Go to sep (e).

E Pogtion the hose clamp over the lower end of each Sounding Tube Coupling (over the split if
present), and tighten securely.

F. Connect the Cal Tube to the uppermost Sounding Tube Section and secure with atight fitting
hose clamp as described in step (E). DO NOT use cement.

G. Apply CPVC primer to the end of the bottom Sounding Tube Section in an even band,
approximately 1 cm (0.5 inch) from the end the tube. After the primer isdry, sparingly apply
CPVC cement over the primed area. Insert the cement covered end into the (red deeved)
coupling atached to the Antifouling Tube.

H. Position a hose clamp over the (red deeved) Antifouling Tube coupler. Assure that the two
sections are tightly seated, then tighten the hose clamp securely.

l. Wait at least 30 minutes after the joint(s) is/are cemented before handling.

J. Place a hand on ether Side of each joint and give afirm twist to test the integrity of each
connection before deployment.

K. Measure and mark directly on the Sounding Tube Sections the gppropriate locations for the
temperature sensors. 0.6 m (2.0 ft) above the cdibration hole for the upper thermistor and 0.9
m (3.0 ft) below the cdlibration hole for the lower thermistor.

L. Connect the upper (shorter cable) and lower (longer cable) thermistors to their matched
connectors on the thermistor Y-split cable. When connecting the cables, apply slicon gd to the
mating surfaces. The Slicon g works as both a lubricant and provides additiona water
resistance.
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M. Attach the lower thermistor to the marked location and use cable ties to secure the cable up
aong the sounding tube to where the upper sensor isto be attached. Do not attach the cable
tie directly to the thermistor, as it may damage the sensor.

N. Attach the upper thermistor and use cable ties to secure both cables the rest of the way up to
the junction elbow.

O. Using cable ties, secure the excess cable by ether running it up and down the sounding tube
between the sensors, or by attaching it as a coiled loop.

P. Ensurethat the cables do not cover the calibration hole.

Q. Attach a centering bail so that it straddles each CPV C coupler, with each one oriented 90° in
the vertical planeto the previous/next bail. Place the lowest ball just above the brass
Antifouling Tubejoint. Do not place the last bail on the Antifouling Tube so asto avoid
problems caused by the galvanic corrosion of dissmilar metds. "Snap" the bails onto to
Sounding Tube Assembly and secure with cableties.

R. Test the Acoustic Sensor/Sounding Tube Assembly.

Testing the Acoustic Sensor/Sounding Tube Assembly

Test the Acoustic Sensor/Sounding Tube Assembly before continuing with the ingtalation. Appendix C
provides ingtruction on the Ping Test method 1 ato be used for SUTRON 8200 DCPs.  After the
ping test has been completed, do not disassemble the Sounding Tube Assembly. However, the
Aquatrak® Sensor Head may be removed.

Mounting the Assembly in the Protective Wel

The gtainless sted hardware used with the acoustic mounting plate must use nylon washers and have a
heet shrink materia gpplied to that part of the shaft that will bein contact with the plate. Thisisto
prevent gavanic corroson between dissmilar metas.

The Aquatrak® and thermistor cables must be protected by conduit when exterior to the shelter. Itis
typicaly easest to feed the cables through the conduit starting a the well end since this avoids having to
feed through both thermistor connectors. Use of a pull through line or metd fish tape may facilitate this
procedure.

S. Attach the stationary (smdler) section of the Acoustic Sensor Mounting Plate Assembly to the
top well flange using two 1.0 cm (0.5 inch) bolts.
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T. Insert the Sounding Tube Assembly into the Protective Well so that the bottom edge of the top
collar of the cal tube ends up flush with the top of the mounting plate block. Secure the block
around thetube. (Note: Push the sounding tubein alittle degper than is required and then pull
it back up to seat appropriately. This technique helpsto prevent bends or kinks in the sounding
tube.)

u. Pull the temperature sensor plugs out through the junction box, or up through the plate,
depending on the well configuration. Feed the acousdtic sensor mating cable in through the
junction box and up through the plate.

V. Attach the removable (larger) section of the Acoustic Sensor Mounting Plate Assembly using
two 1.0 cm (Y2inch) bolts and tighten.

W.  Attach the Aquatrak® Sensor Head to the top of the Sounding Tube Assembly. Connect the
Aquatrak® cable to the Aquatrak® Sensor Head. When connecting the cable, apply silicon
ge to the mating surfaces of both connectors. The slicon gel works as both alubricant and a
moisture resistant.

X. Secure Aquatrak® Sensor Head to the top of the sounding tube with the hexhead set screws.
Tighten securdly but do not over tighten as damage to the Ca Tube may resuilt.

Y. Set the top hat on the mounting plate and adjust the positioning so that dl four 1.0 cm (Y2inch)
bolt headsfit flush into the top hat's flange holes.

Z Secure the top hat in position using four 2.0 cm (¥4inch) bolts. Do not fully tighten down the
top hat until the field unit ingtalation has been completed and the leves run.

LEVELING TO THE AQUATRAK® ACOUSTIC SENSOR

The Aquatrek® Leveling Point

To access the Aquatrak® Leveling Point (ALP), remove the Top Hat Assembly to expose the
Aquatrak® Acoustic Sensor. The leveling point for the acoustic sensor is defined as the top shoulder of
the upper coupler on the Ca Tube. It isexposed by loosening the lower one or two hex screws of the
meta coupler on the acoustic sensor transducer head. The upper hex screw on the coupler is not to be
disturbed. The upper screw head has been coated with paint and covered with shrink wrap, to detect
any disturbance. Any timethe upper Allen screw isaccidentally loosened, or found loose, the
transducer head shall bereplaced and the disturbance documented.

The system is designed o that the eevation of the leveling point will be preserved aslong as the
auminum Tube Stop and Fixed Plate Section of the Acougtic Sensor Mounting Plate Assembly is not
removed. (Seefigure B3).
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Two types of leveling fixtures have been fabricated to facilitate leveling to the acoustic sensor head.
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Figure B7. Use of a Downshot Leveling Fixture

Calculating the Offset Coefficient

Standard Fixture (Also referred to as aleveding

bullet”)

Thisfixture is designed to dip snugly over the
short section of CPV C tube extending above the
mounting plate block. The fixture has a rounded
high point on which to hold the survey rod, and
has the fixture length measured and engraved on
itssde. Figure B6 illudtrates the use of the
levding fixture. Thelength of the levding fixture
shall be properly compensated for in the leveling
record.

Downshot Fixture

A second type of fixture caled a Downshot fixture
isused in cases where the leveling point is too high
for anormd rod shot. This fixture transfers the
leveling point horizontaly beyond the edge of the
Mounting Plate Assembly so that a tape may be
attached down and the level sight taken
accordingly. The Downshot fixture is comprised
of asquare duminum bar, circular level bubble,
and a precise ged tape (Metric/English unitsin
hundredths). The downshot fixture bar has three
holes, onein the middle and one & each end. The
middle hole shuggly fits on the callar of the CPVC
tube at the ALP, and the bar is clamped to the
removable portion of the mounting plate with a
3/4" threaded rod and nuts on one end, and the
hole at the other end of the bar has a carriage bolt
inserted that can be adjusted such that the bubble
can be centered in the circular level. A sted tape
isinserted at the end of the bar (beyond the
circular level bubble) and isheld in placein a
vertica plane with two bolts on the side of the bar
90 that zero on the tape is digned with the ALP
horizontaly. The levd sght is made directly on the

tape.
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The Offset is computed combining the Sensor Offset and Datum Offset for 8200 acoustic gauges. The
following terms are defined below and information about them is required to calculate the Offst.

1 ALP above PBM

The difference in devation between the ALP and the Primary Bench Mark (PBM). Thisinformation is
cdculated from thelevels. If the ALPis physicaly higher than the PBM, then add this difference to the
PBM devation; if the ALPis physicdly lower than the PBM then subtract this difference from the PBM
elevation to compute the vaue.

1 PBM above Site Datum

The difference in eevation between the PBM and the Site Datum. Thisinformation is available from
REB for higtoric stes; for new stes where site datum has not been computed or published, an arbitrary
vaue (10 to 20 m) is often selected. 1n most circumstances the PBM is physicaly higher than the Site
Datum, and therefore has a (+) vaue. If thelocality hasa PBM lower than the Site Datum use a (-)

vaue

1 Sensor Offset C1

Sensor Offset Coefficient 1 isaso designated as C1. Thisis printed on the Acoustic Sensor Head and
matched Cd Tube. This vaue represents the distance between the ALP and the actua sensor
transducer recessed insde the sensor head from where acoustic pulses are sent to measure the water
level. If thisvaueis negative then it means the senor zero is above the ALP.

I Datum Offset C2

Quditatively, the Datum Offset, also designated as C2, represents the elevation of the ALP above the
gtedatum. This Datum Offset is calculated arithmeticaly, and should be included with the leveling
record and with the NGWLMS Site Report.

For ALP above PBM :
Datum Offset = (PBM above Site Datum) + (ALP above PBM)

For ALP below PBM :
Datum Offset = (PBM above Site Datum) - (ALP below PBM)

‘%
g
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The Sensor offset and Datum Offset are combined as shown in the following relationship to derive the
Offsat. When this OFFSET is entered correctly, the water level data collected by the DCP would be
relative to the Site datum.
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Use the following equation to caculate the OFFSET:

Offset = Datum Offset - Sensor Offsat
=C2-C1

ple
To illugtrate, consgder the following example:
! From the levels, the ALP is determined to be 0.2536 m (0.832 ft) above the PBM.

! From the Published Benchmark Sheet the PBM is known to be 4.3586 m (14.30 ft)
above MLLW, which isthe Site Datum.

The vaue for the Coefficient 1 Sensor Offset printed on the Cal Tube and
Acoustic Sensor Head is-0.1035 m (-0.340 ft).

Therefore:

C2 = (0.2536 m) + (4.3586 m) = 4.6122 m
C1=-0.1035m

Offset = (4.6122 m) - (-0.1035 m)

Offset = +4.7157 m . +4.716 m

This Offset is then to be entered into the DCP asthe AQAVG OFFSET. See APPENDIX A for
details on the DCP setup and input procedures.

Note: Whenever the Offsat is changed in the DCP, carefully note the exact UTC time (Universal
Coordinated Time or Greenwich Mean Time) that the change is made, as wdl as the new vaue of the
Offsat. Thisinformation needs to be relayed promptly to Oceanographic Products and Services
Division (OPSD) (see the point of contacts information in APPENDIX E), so that the OFFSET change
can be noted in the Data Processing and Andysis Subsystem (DPAYS). Datathat is collected with an
incorrect OFFSET will be posted on the OPSD website relative to an incorrect datum until it is
corrected in the DCP and manua corrections will dso have to be madein DPAS.

Water level computation above Site Datum

The preliminary water leve with reference to the Site Datum can be computed using the following
equation.
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Water level above the Site Datum = (Offset) - (raw water level measured by the Aquatrak).
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Figure B7. Offset Computation AQLP Above PBM
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Figure B8. Offsat Computation ALP Below PBM
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Transmisson of Coefficients

At new water level gation ingalations, the coefficients transmitted initialy are stored automaticaly in
OPSD’s DPAS. If changed later in the DCP, they need to be manualy updated in DPAS. Hence, if
initid test transmissons or preliminary coefficients are transmitted over GOES and are changed later for
whatever reason, OPSD needs to be informed immediately. Refer to Appendix E for point of contacts
in OPSD. Fax thelevel abgract to OPSD for verification of coefficients before entering the coefficients
inthe DCP. Figure B8 and B9 show two forms (one for each case, as gpplicable) that can be used to
compute the offset coefficients and these forms can be faxed to OPSD for verification before entering
the coefficientsin the DCPs.

GOESSATELLITE TELEMETRY SYSTEM INSTALLATION

Not al of Portable Digitd Acoustic Water Level Gauge systems are designed to use GOES Satdllite
Telemetry. If GOES Satellite Telemetry would be used, and therefore a GOES antennaingtalled, then
the following sections address issues pertaining to the GOES satellite requirements.

Every 8200 DCP that utilizes GOES Satellite Tdemetry hasits own, unique Plaiform 1D, channe
assignment, and Transmit Time. These parameters, as well as the desired antenna azimuth and
inclination, are assigned by NESDIS. In some cases NOS has obtained preassigned blocks of platform
IDswhich are provided for specific ingdlations (See Appendix E for additiona information on GOES
Satdlite dlocation requirements)) Allow enough lead time for NESDI S to dlocate the GOES
parameters for the gation. (Note: the DCP time must be set exactly to UTC Time. Use any officid
timetick to set the DCP time. Tel 303-499-7111 isone source of atimetick. The UTC Timeis5
hours ahead of the Eagtern Standard Time (4 hours ahead of the Eastern Daylight Time), and 8 hours
ahead of the Pacific Standard Time (7 hours ahead of the Pacific Daylight Time).

There are two types of satellite antennas typically utilized for the 8200 DCPs. They are the Seavey Hat
Plate Antenna and the Vitd V2-TH Antenna. Regardless of which type of antenna used, the ingtdlation
involves the following:

! Mounting the Antenna
! Running the cable to the 8200 DCP
! Documentation

The specifics of how the antennas are mounted are site dependent. Frequently, the antennas are
mounted to amast specidly erected for the antennaand/or solar pandl. The magt istypicaly made
from a5 cm (2 inch) diameter stedl pipe, mounted to the structure deck with a flange and/or side
braces. However, the antenna may be affixed to a vertical wall, a protected piling, or any other suitable
surface. The determining factors are that the antennaisin a protected place, pointed in the correct
direction, and without obstructions. The antenna cable provides an additiona limitation. The standard
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antenna cable length is10 m (30 ft). Therefore, the antenna must be located close enough to the 8200
DCPto alow the cable to safedly reach the antenna. Ensure that the antennaiis well secured to the
antennamast or structure surface.

Mounting the Antenna

Hardware is provided with each antenna. The Seavey antenna bracket conssts of a’5.0 cm (2.0 inch)
diameter adjustable angle end cap.  The Vitd antenna conssts of two flat plate brackets and apair of
U-bolts. Documentation on the Vitel antenna bracket can be found in Appendix F.

When aiming ether antenna, remember that the angle of inclination should be measured from horizontd.
That is, an inclination of 90° would be pointed straight up into the air.

Running Cable to the 8200 DCP

Attach one end of the cable to the jack on the antenna. Be especialy careful not to cross thread the
connectors when ataching. Waterproof the connection by using coaxia cable putty or vulcanized
rubber tape layered over by eectrica tape. Run the cable over to the 8200 DCP being careful to
avoid sharp bends. (The minimum bend radius for the standard cable is 2.5 cm (1.0 inch)).

Conduit is not required unless the antenna cable is exposed to possible physicd damage. Use fasteners
at least every 0.6 m (2.0 ft) to adequately secure the cable. Use of black cable ties recommended over
white ties because they are less likely to degrade due to ultraviolet rays (sunlight). Excessive cable
length shdl be coiled together and secured in place. (Note: Too tightly coiled cable may result in line
loss within the cable)

Connect the other end of the cable to the antenna jack on the 8200 DCPto complete the ingtdlation.
Documentetion

Document the antenna modd and serid number, the cable length, antenna azimuth and inclination, €tc.,
as appropriate.

SOLAR PANEL INSTALLATION (OPTIONAL)

A solar Pand may be used in lieu of, or in addition to, AC power a gppropriate locations to recharge
the 8200 DCP Baittery. If asolar pane isused in addition to AC, adecison must be made whether or
not to leave the AC cable plugged in. In generd, it is preferred to have the AC power connected as
the congtant charge is better for the battery than the cyclica "exercisng” from the solar pand. 1t may
not be desirable to have the AC power connected in areas of high lightening risk as power surges from
nearby lightening hits can enter the 8200 DCP through the AC line and cause extensve damege.
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Some assembly or prewiring may be necessary. Refer to the manufacturer's instruction sheet enclosed
with the panel (Appendix G). Ensure that the wiring box and connections on the panel are adequately
protected againgt the environment.

A mounting bracket is provided with each solar pand. The solar panel may be mounted on the same
mast as the GOES antenna or on a separate mast or structure.

Panel orientation should be towards the equator with the back edge titled up from the horizon as
specified below.

LATITUDE (Degrees) TILT ANGLE (Dearees)
ON to 15N 15N
15N to 25N Latitude
25N to 30N Latitude + 5N
30N to 35N Latitude + 10N
35N to 40N Latitude + 15N
> 40N L atitude + 20N

Figure B7. Solar Pand Tilt Angle
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APPENDIX C

SUTRON 8200 AQUATRAK FIELD PERFORMANCE CHECK PROCEDURE

EQUATION: [A - AQAVG + C1] =Error

A= Measured Digtance between the Aquatrak® Leveing Point (ALP) and the end of the
sounding tube.

Cl= Sensor Offset Coefficient 1; Distance between ALP and the transducer face. Clis
printed on the Ca Tube. (Should be a negative number but use absolute vaue only in
this equation.)

AQAVG=  Aquatrak water level average found in the 8200 data log for the sounding tube with one
end taped.

Error = Difference (Aquatrak measurement - Tape measurement of sounding tube).

1) Place the sounding tube, with sensor head in place, flat and straight on the ground.

2) Tape or cap the end of the sounding tube. (Use of cap is preferred.)

3) Mesasure the distance between the ALP and the end of the sounding tube. The ALP isthe
top shoulder of the upper coupler on the cal tube. (A)

4) Subtract the AQAV G obtained from 8200 DCP for the taped/capped measurement of
sounding tube.

5) Add the Absolute value of C1 (without sign) to the results obtained in step four above.

6) To meet the required field check specifications the result must be within +/- 0.1 M.

Closure Requirement: The"Error” from the above equation must be within
+/-.1M.
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APPENDIX D
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APPENDIX E

GUIDELINES FOR OPERATION AND DOCUMENTATION
OF HYDRO GAGESWITH GOESCAPABILITY

The following guiddines shal be followed by hydrographic field parties regarding the operation and
documentation of portable 8200A digital and digibub gages transmitting datausing GOES. It is criticd
that these lines of communication be followed and that time alowances be consdered in the field
planning. Lack of advance natification may cause a dday in the permisson to sart transmissions, or the
possible loss of data during the first few days of data collection.

1. Assgnment of platform IDs and station numbersfor tide station ingtdlations:

In generd, unless the platform I1Ds have been preassgned to gauge units as done for the West
Coast hydro operations, request in writing by fax or viatelephone, the platform IDs for each
gauge scheduled to collect and transmit data by GOES at |least one month prior to the start of
the hydro survey. The request must include the station number, name, latitude, and longitude of
each upcoming ingdlation. If an exact gation location is unknown and no station number has
been assigned, provide the name of the genera area and an gpproximete latitude and longitude
if Ste reconnaissance has been performed. The request will be forwarded for platform ID
assgnment and Radio Frequency Authorization; aresponse is usudly made within two weeks,
a which time the ingtalation log sheets will be faxed to the appropriate fidd party.

In cases where platform 1Ds have been preassigned to data collection platforms (DCPs), such
as Sutron 8200 hydro gauges, the field party needs to provide information such as location and
the appropriate gauge number (and the corresponding platform ID). For new station
ingalations, request the assgnment of station numbers as stated above.

2. Record and documentation requirements:

Prior to the start of data transmission a a Ste, confirm the gage platform 1D, related
transmisson parameters such as channd and tranamit time, station ingtdlation date, gage and dl
sensor serid numbers, by faxing the Next Generation Water Level Measurement System
(NGWLMS) Site Report and Field Tide Note to headquarters'. Thisfadilitates the
configuration of that Sation in the Data Processing and Andysis Subsystem (DPAS) prior to
the receipt of the first data transmission before the beginning of the hydro operations.

NOTE: failureto provide advance confirmation as stated in Section 2 above may
result in the loss of transmitted data until the station is configured in DPAS.
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3. Remova of tide gations and reingtdlation of gauges:

Always contact headquarters and inform in advance the date of removal of a hydro gauge.
Generdly, the data collection efforts are monitored and if a platform transmission ceases from a
particular Ste, then it would be difficult to judge whether the loss of transmission is caused by
malfunction of a gauge or actud removal.

If an indtalled gauge at an origind Steisto be removed and reindtdled a a different Site, then
the following additiond information shal be provided at least one month prior to the
reingtdlation of that gauge a the new ste:

- Station number, name, and expected date of removal of the existing gauge.

- Station number, name, l&titude, longitude, and expected date of ingtdlation of the gauge at the
new location. If the new location is uncertain, but within a specified area, provide an estimated
latitude and longitude to the nearest minute.

If deemed necessary, anew indalation log sheet will beissued, as appropriate, with the same
GOES ID and different related parameters, such as pointing angle of the antenna. The new log
sheet will then be faxed to the field party requesting the information. Otherwise, dl other
information remains the same except for the sation number, name, Iaitude and longitude.

CAUTION: transmission of data by GOES requires advance planning and absolute certainty regarding
the documentation requirements. Please follow these guidelines and al should go well. If there are any
questions or help needed, please contact the following personnd.

ICOMMUNICATIONS CONTACTS

EAST COAST HYDRO PARTIES WEST COAST HYDRO PARTIES
Thomas F. Landon Manoj R. Samant

Tel: 301-713-2897x191 Tel: 301-713-2897x190

Fax: 301-713-4465 or 4435 Fax: 301-713-4465 or 4435

Common address:

NOAA/NOS - N/C+A1

1305 East-West Highway SSMCA4,
Sta. 6432 (Tom) or Sta. 6350 (Manoj)
Silver Spring, MD 20910-3281
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APPENDIX F

VITEL ANTENNA BRACKETSINFORMATION SHEETS
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APPENDIX G

SOLAREX SOLAR PANEL INFORMATION SHEETS
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