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4.3.2 Shore Station Installation
4.3.2.1 Data Collection Platform
See Section 2.4.1.
4.3.2.2 Power /surge protection

The 9210 and the RF radio run off of a 12V 38 AHh battery which is charged by a 30
W solar panel through a 12V, 8ah solid state PV charge controller. The Raven
CDMA runs off of a 12V 38 AHh battery which is charged by a 30 W solar panel
through a 12V, 8ah solid state PV charge controller. The radio and IP antennas are
connected to their respective devices through Polyphaser 125-1000 MHz impulse
suppressors (lightning protection system) which are connected to earth ground. These
suppressors are capable of 50,000ah IEC 61000-4-5 8/20 us waveform surges.

4.3.2.3 Communications
See Section 2.4.2 .

An estimate of the antenna height required for a specific shore station can be
determined using the equation.

r=~43.3 x \(d/(40))
Where 1 is the antenna height in feet, d is the distance between the shoreside station

and the buoy in miles, and f is the frequency in GHz. The value of f should be the
lowest frequency in the spectrum being used.

4.3.3 Nortek Settings
CO-OPS has experimented with various Nortek configurations in order to balance

data quality (requiring more pinging) and power consumption (less pinging). Table
2 contains the standard configuration currently being used.
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Table 2. Standard Nortek Configuration Settings

R R R R R R R R R R e R R R R R R AR R R R R R R R R R R R R R R R R R AR AR R R R R R R R R R AR A R R R R R R R R R R R

Configuration file buoy.prf has been created, based on this instrument:
Instrument serial no: AQD 1252

Transducer serial no: AQP 1052

Firmware version: 1.11

Frequency: 1000000 Hz

Instrument configuration:
Cell size: 1.00 m
XmitLength: 1.00 m

Number of cells: 20
Blanking: 0.41 m
Coordinate system: ENU
Measurement interval: 360 s
Averaging interval: 300 s
Pings per s: 1

Compass update rate: 1 s
AquaPro software version (that created config): 1.23

Note: this configuration file must be used only with a 1 MHz profiler.
sk sk sk s sk sk sk sk sk sk sk s sk sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoske sk sk sk ko skok skokosk

4.3.4 Verifying Data Flow

1. Connect a computer to COM1 of the 9210 and initialize XTerm.

2. Check to see that recording is ON.

3. From 12-15 minutes after initiating the recording on the 9210, transfer the
current MMDDYYY'Y.dat file and the Recent.dat file to your computer
using the File Transfer button on XTerm (Figures 78-79).

Open the Recent.dat and MMDDYYY'Y.dat files and check to see that valid
data were entered for the last reading. Table 1 provides a valid data set
retrieved from a bench test.

Allow the system to run for one hour.

Inspect the MMDDYYYY.dat files at the end of this time for zero fill entries.
Zero fill entries indicate an unstable radio link or a source of interference.

Also inspect the BadData.dat and BadTime.dat files if necessary.
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4.4 Preventative Maintenance and Repair Visits
4.4.1 Notify Local Contact

The CO-OPS PORTS" Site Representative or the PORTS" Implementation Manager
supplies the field crew with a POC list for each ATON current station and associated
shore stations. The Field Crew Chief notifies the appropriate local contact several
days in advance of the maintenance visit. If the ATON is located near a busy
navigation channel the local pilot dispatcher should be notified as a precaution.

4.42 Call CORMS

As with any PORTS" maintenance or repair visit, the CORMS watch stander must be
notified prior to starting any work on the shore station or on the ATON itself, and
again upon completion of the job. The procedure is as follows:

Call 301-713-2540

Identify yourself and the station to be worked on

Give a general description of the procedure

Provide an expected time to return the station to operational

443  Safety Precautions
See Section 4.1.1.
4.4.4 Maintenance Checklist

e Inspect the enclosure for any visible signs of damage. Inspect the weather
seal on the enclosure and any cable feed-throughs for damage.

e Visually inspect the mast for damaged or off-axis solar panels, GOES
antennas, and radio antennas. Re-adjust or replace as necessary.

e Copy the daily data files off the storage card and delete all daily files except
for the most current one.

e Check desiccant tabs and packs and replace if necessary.

e Check battery voltage levels. If below 11.5V direct current (DC), change
battery.

e Check voltage entering the voltage regulators from the solar panels and the
voltage exiting the voltage regulators. Voltage exiting the regulators should
be approximately 13.5VDC, and voltage entering the regulators should be
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approximately 18VDC on a sunny day.
4.45 Deployment and Recovery Logs

For each deployment and recovery of a current profiler, a log sheet must be filed with
the Product and Services Division’s (PSD’s) CECAT team. The log includes date,
time, crew, instrument information, location, and weather. A hard copy of the log
sheet is in a plastic sleeve inside the blue tool bag marked ATON CAL. Personnel are
encouraged to print a spare and place it somewhere else in their field gear.
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GENERAL INFORMATION

PORTS: Date & Time (UTC):
Station ID: Field Party:

Station Name: Captain:

Vessel: Crew:

AQP SETUP INFORMATION

ADP Platform: USCG ATON (Light List No):

AQP Make: AQP Probe SN: AQD SN:
Frequency: Bin length: # bins:
Blanking Dist: Averaging Interval: ~ Sampling Int.:
Start Time: Config. File: Calibration File:
Data Types: Offset to UTC: Recorder size:

LOCATION INFORMATION

Position: NOS Chart No.:
Local Magnetic Variation: Station Depth and Source:
Sensor Depth (m): Location/Bearings:

ENVIRONMENT

Water Level Station Name: Water Level Station No.:
Wave Height: Water Temp: Air temp:
Wind Speed: Wind Dir.: Weather Obs:
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ATON CURRENTS RECOVERY LOG

GENERAL INFORMATION

PORTS: Date:

Station ID: Field Party:

Station Name: Captain:

Vessel: Crew:
LOCATION INFORMATION

Position:

NOS Chart No.:

Local Magnetic Variation:

Station Depth and Source:

Sensor Depth (m):

Location/Bearings:

Water Level Station Name:

Wave Height:

ENVIRONMENT

Water Level Station No.:

Water Temp: Air temp:

Wind Speed:

Wind Dir.: Weather Obs:

Reason for visit:

RECOVERY INFORMATION

Time on Deck or Time of Download:

AQP DATA RETRIEVAL INFORMATION

ATON Description:

USCG Buoy (Light List No):

AQP Make:

Frequency:

File name:

AQD SN: AQP Probe SN:
Data Types: Time of download:
File size: FTP Location:
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4.4.6 Downloading Data from a Nortek on an ATON

The Nortek profiler can store data on an internal recorder, as well as send data out
over the serial port in real-time. This capability should always be enabled so that
small gaps in communications do not cause gaps in the current data available for
comparisons, predictions, and other historical/retrospective data products. The data
on the profiler’s memory card should always be downloaded before removing the
clamparatus during maintenance visits.

The following procedure describes how to download data from the instrument and
then resume operation. A hard copy of the following text, Downloading Data, is in a
plastic sleeve inside the blue tool bag marked ATON CAL. Personnel are encouraged
to print a spare and place it somewhere else in their field gear.
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Downloading Data ||

-

. Connect to instrument:
e Unplug sensor cable from electronics box and plug into the test cable
e Put dummy plug on bulkhead connector
e Plug other end of test cable into serial port on laptop computer and
power into battery

N

. Power up laptop computer

w

. Start Aquapro

o

. Increase baud rates to maximum: Communications > Serial Port (no hard break)

ol

. Retrieve Data:
¢ Select Recorder Data Retrieval icon - select files - save to desktop
e Repeat as necessary to get all data
e Close Data Retrieval dialog box

(2]

. Check desktop for files and file size

\‘

. Reset baud rates to 2400:
Communications > Serial Port (no hard break) - Baud Rate and
Recorder/Configuration Baud Rate

©

Start Instrument Sampling:
e Set up file on laptop to record a few samples:
e  Online > Disk Filename (name it XXX buoy_aftercalib)

9. Check clock:
e  Online > Set Clock (make sure time is GMT)

11. Check settings:
e Deployment Planning > Download From Instrument

e  Uncheck use advanced, check all standard settings:
m Moving buoy
m Profile interval 360 seconds
m Compass update one second
m 20 one-meter cells
e Click Apply

e  Then check Use Advanced, check advanced settings:
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m Average interval 300 seconds
m Compass update one second
m Turn on File Wrapping
e Click Apply
e Click OK
12. Start Recorder Data Collection
13. Start Disk Recording
14. Collect two six-minute samples
15. Quit Aquapro SAY NO to turn off recorder

18. Reattach sensor cable to box and screw tight the connector’s sleeve

Return to boat and relax!!
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4.4.7 Downloading Data from the Shore Station DCP

Data can be retrieved from the DCP in two forms, either as Recent.dat file or the daily
files.

4471 Recent.dat

The Recent.dat file is mainly used when the system is being polled. This file
provides the most recent data set. The Xpert operating system allows the user to
create a custom login, which provides the Recent.dat file when prompted with that
login.

4.4.7.2 Daily Files

The daily files are in the form MMDDYYYY.dat. These files contain all the data sets
from that day. These files can be retrieved by logging into the 9210 under a Setup
login. Open the file transfer screen by pressing the File Transfer button. Highlight
the appropriate daily files and press the “<=="button to transfer the files to the
connected computer (Figure 80).

File Transfer

P Files |E:'~.&DEF‘ DATANTest System J “Pert Files |xsmrage Card

[.] <DIR>  09/30/2004 03:43:23
! <DIR>  09/30/2004 03:43:23
09202004.dat - 5985 05/20/2004 11:05:48 A7880 091672004 15:
Recent.dat 157 05/20/2004 11:05:48 09162004145818.cfg 7a4 0941642004 10!
09162004145818. hdr 963 0941642004 10:!
0962004145818 pf 7234 0941642004 13
09162004173505.cfg  7ad 0941642004 132
0162004173905 hdr 963 0941642004 132
0962004173505, pf 4654 0941642004 1510
AguaPro.cig 9 03M16/2004 10!
buoy.cfg 512 05412/2004 113
Recent.dat 11597 09/20/2004 1120

>

Hun| Sel.-’-‘-.ll| Delete|

Figure 80. Screen shot of file transfer to connected computer
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4.4.8 Nortek Settings
See Section 4.3.3
449 Verifying Data Flow

See Section 4.3.4.
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5.0 DATA FLOW
5.1 From the ATON to Shore

The clamparatus electronics box contains a MaxStream spread-spectrum radio, which
transmits the current data to the shore station every six minutes. The Sutron DCP is
connected to the receiving MaxStream radio modem at the shore station. Once the
DCP is at full power, it performs a number of self-tests on its internal systems; any
errors are displayed on the front panel LCD and recorded in the system logs. After
the self-tests, the system reads the setup file and initiates the AquaPro.sll, the
software that performs the following:

Sets the recording options (daily, weekly recent, and/or time sync)
Checks COM ports and baud rates
Wakes up the MaxStream radio on the buoy
Establishes communications with the profiler
Stops the profiler
Sets the profiler time and date
Sets the profiler parameters (settings are taken from the buoy.cfg file on DCP)
Starts the profiler
Establishes the following files on the DCP storage card
m MMDDYYYYHHMMSS.hrd — ASCII text file based on the
Buoy.cfg file that lists the profiler’s parameters
m MMDDYYYYHHMMSS.cfg—a copy of the Buoy.cfg file
m MMDDYYYYHHMMSS.prf—raw profiler data
e Starts polling the radio serial port every three seconds

Every six minutes the profiler sends the raw data to the DCP. When the DCP
receives the data the following actions are taken:

The received message length is compared to the expected message length.

If the message is complete:
e Copies the raw message to the MMDDYYY YHHMMSS.prf file
e Converts the raw message to ASCII
e Places a copy of the raw ASCII data in the Recent.dat file
e Appends the MMDDYYYY.dat or weekly.dat file with the raw ASCII data

If the message is not complete:
e Appends the raw message to the BadData.dat file.

e Writes the time the data was received, the message length, and an error flag to
the BadTime.dat file

91



If a message is not received within a given time frame
e Takes the time and date from the DCP, writes an ASCII file with that time and
date, and copies it to the Recent.dat file.
e Sets all data fields in the file to zero.
e  Writes the file to the MMDDYYY'Y.dat

5.2 To the Data Acquisition System (DAS)

The data flow for the Nortek profiler is consistent with other types of current meters
used in CO-OPS, with one exception. With other current profilers the DAS directly
polls the instrumentation, but with the Nortek the DAS polls an Xpert DCP. The
DCP collects data from the Nortek and creates a data file for the DAS.

The DAS collects data from the DCP every six minutes. Data collection is controlled
by a LINUX “cron” process. The “cron” process starts a data collection script, which
uses kermit to retrieve the data from the DCP. The DAS acquires the data from the
DCP by using various communication methods. With a connection to the DCP, the
DAS enters a special login, which triggers the DCP to output the last data sample
collected from current profiler. The DCP outputs the data in a pre-determined format
file called recent.dat (example in Table 3):

Table 3. Example of a “recent.dat” format file

Login user: a

Password:
Recent.Dat
09 27 2004 13 54 52 00000000 00110001 11.9 1520.1 115.1 -3.5 4.3 2.701 20.58 0 15201

-0.488 -0.258 -0.116 103.0 195.0 106.0
-0.299 -0.173 -0.035 100.0 153.0 115.0
-0.181 -0.077 0.032 96.0 71.0 113.0
-0.305 -0.059 0.107 106.0 58.0 115.0
-0.394 -0.022 0.124 107.0 61.0 112.0
-0.433 -0.217 0.121 105.0 59.0 102.0
-0.530 -0.248 0.123 103.0 52.0 90.0
-0.529 -0.318 0.085 89.0 47.0 80.0
-0.428 -0.392 -0.002 69.0 42.0 70.0
-0.379 -0.306 -0.027 69.0 39.0 68.0
-0.373 -0.334 -0.034 79.0 43.0 79.0
-0.264 -0.343 -0.021 97.0 53.0 93.0
-0.087 -0.102 -0.022 136.0 88.0 131.0
-0.008 -0.047 -0.021 106.0 112.0 127.0
0.030 -0.065 -0.021 31.0 52.0 51.0
-0.187 0.007 0.064 21.0 25.0 24.0
-0.159 -0.035 0.022 20.0 22.0 21.0
-0.079 -0.080 0.127 20.0 21.0 21.0
0.102 -0.223 0.009 21.0 20.0 20.0
-0.113 0.075 0.167 20.0 20.0 20.0

End Recent.dat
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After the DAS has acquired the current data, it begins a series of steps to produce
quality control (QC) flags that indicate the quality of the data. A Criteria Table is
used to implement QC checks. The table contains a set of high and low ranges,
against which the data collected are compared. This table and the actions that result
from the flag generation are described in Section 6.0 (Quality Control).

The result of the processing and data checking is that the DAS produces a PUFFF
(PORTS" Uniform Flat File Format) file, a PORTS" standard data product, which is
used to share PORTS" data with our users. A detailed description of the PUFFF
documentation is available at http://co-ops.nos.noaa.gov/publications/pufff4.pdf. Table 4

contains an example of an ATON PUFFF.

Table 4. ATON PUFFF

FrxAAAAx**Chesapeake Bay PORTS
cb1101 LBB "92"

1142 -42 18 2056 271
2004 09 27 13 54 20 00000000000000000000000000001000 401 FCSC
1 -396 -270 -53 236 479 49 84 50
00000000000000000000000000000000
2  -311 -230 -3 233 387 45 65 49
00000000000000000000000000000000
3 -330 -118 54 250 351 44 32 48
00000000000000000000000000000000
4 -354 -111 132 253 371 46 28 49
00000001100000000000000000000000
5 -414 -111 146 255 429 46 29 48
00000000000000000000000000000000
6 -385 -231 150 239 449 43 28 43
00000000000000000000000000000000
7 -441 -320 132 234 545 41 26 37
00000000000000000000000000000000
8  -449 -371 75 230 583 36 22 33
00000000000000000000000000000000
9 -348 -307 40 229 464 31 19 32
00000000000000000000000000000000
10 -243 -316 7 218 398 29 18 30
00000000000000000000000000000000
11 -299 -323 -5 223 440 31 18 31
00000000000000000000000000000000
12 -246 -312 -7 218 397 41 22 40
00000000000000000000000000000000
13 -26 -97 -14 195 101 58 38 56
00000000000000000000000000000000
14 59 0 -24 90 59 43 49 54
00000000000000000000000000000000
15 -45 64 21 325 79 13 23 22
00000000000000000000000000000000
16 31 -38 -11 141 49 9 11 10
00000000000000000000000000000000
17 0 253 74 0 253 9 9 9
00000000000000000000000000000000
18 78 277 148 16 288 9 9 9
00000000000000000000000000000000
19 158 91 65 60 182 9 9 9
00000000000000000000000000000000
20 -122 -538 118 193 552 9 9 9
00000000000000000000000000000000
0 0 3 0 0 1
0 0 0 49 0 0 0

CORMS 01000000000000000000000000000000 01010000000000000000000000000000

0 15201

2 1
0 0
60 2709
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5.3 Data Flow to CORMS and to Products

The DAS then begins the process of sending data back to Silver Spring for CORMS
and ingestion into the CO-OPS databases. The data are transferred from the DAS to
TESTPORT, a server in Silver Spring, which adds no value to the data but acts as a

traffic cop by transferring data to the appropriate servers throughout CO-OPS.

TESTPORT distributes the current data along with all the other data types collected
as PUFFF files to a number of CO-OPS servers that are involved in the ingestion
process (Figure 81). The Data Ingestion Server (DIS) acquires, processes, generates
QC flags and loads the data into the NPDB (CO-OPS databases). The CORMS
server provides an interface for the CORMS operators to see the flags that are
generated at the DAS. It allows the operators to stop and start dissemination of

sensor data. The users then access the data using the various interfaces and products
that CO-OPS has developed.

It is important to note that ATON current profiler data follow the same path as other
CO-OPS data types.
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CO-OPS ATON Data Ingestion Diagram
‘ Legacy i’roducts I

| — 2 a2
DAS TESTPORT COIIMS / Web

.-
DIS

DMS Users

ATON [Aids-to-Navigation)
Figure 81. CO-OPS ATON Data Ingestion Process

CHESAPEAKE BAY PORTS
808 Principal Drive, Chesapeake, VA 23320

PRIMARY DAS (cbports1) INyitEs BACKUP DAS (cbports2)

FT5200) 56K
FRAME RELAY CIRCUIT

ROTER
PRIMARY
T SERIAL BOARD
HuB
I 14 8 4 B9 1001 12 13 1418 s 2
@ & & & & & 8 " 8 88 8 0 BN
. - ]
= Er= = Lz ‘
SPUTTERS | = -4 - |
1 2 9 10
TIDE GAGE DATA COLLECTION  TIDE GAGE DATA COLLECTION BACKUP TIDE GAGE BACKUP TIDE GATE
AADMINISTRATIVE DIAL-IN ADMINISTRATIVE DIAL-IN DATA COLLECTION DATA COLLECTION
TO PRIMARY DAS TO PRIMARY DAS (USR 56k MODEM) [USR 5&k MODEM)
(USR 58k MODEM) (USR 5&k MODEM)

Notes: Modem on pert 1 and 9 share the same phone line
: Medem on port 2 and 10 share same phone line

Figure 82. Diagram of the Chesapeake Bay PORTS" data collection system
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6.0 QUALITY CONTROL

Dissemination of data of a known quality in an operational real-time environment is a
priority for CO-OPS, thus QC is performed at two possible locations during the
ingestion process. QC is conducted either when data are collected at the DAS or
when the data arrive at the DIS via GOES transmission. The same QC criteria are
used at each of the ingestion sites. Data quality is evaluated by the CORMS
Operators who have plotting tools to visually inspect the data using the CORMS
Interface.

The DAS provides point-to-point QC as data are collected. The following checks are
performed on the data to generate QC flags. The types of QC checks that are flagged
are:

e Time Check

The time associated with each data sample is compared to the DAS system
clock, which is synchronized daily with the Naval Observatory clock. The
DAS uses a time range from 18 minutes into the past to two minutes into the
future. If the time of the data is outside this range, then the DAS flags these
data as bad. The data are saved to a log file on the DAS. This log provides a
troubleshooting history. The time check was implemented to handle clock
drifting issues that occur in all types of sensors and to check for setup errors
associated with time zone changes (i.e., GMT versus standard or local time).

e Absolute Range
The values for speed, pitch, roll, heading, water temperature, pressure, and
echo amplitude must fall between a pre-determined lower and upper limit (see
Table 6). If any value is greater than the upper limit or less than the lower
limit, the DAS sets a warning flag for the data. The range limits for each of
the parameters at each station may be adjusted after 30 days of good data are
acquired.

e Rate of Change
Rate of change values listed as “delta warn” in the criteria file are not
implemented at the DAS level at this time. The rate of change flags will be
implemented in the future.

e Real-Time Bin
The real time bin is the depth area in the water column chosen to be reported
in real-time for dissemination to the public. The real-time bin is defined in the
station control file (Table 6) along with a valid lower limit. If there are any
QC flag warnings or failures at the real time bin, the next lower bin is used
until the lower limit is reached. Data below the lower limit are saved to a file,
but not disseminated.
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Table 5 provides an example of a Criteria File.

Table 5. Sample Criteria File

R Rk Sample Criteria File %%k kit ok oot oo ook o

#lowest below this value is an error
#highest above this value is an error
#
#lowest highest
#error error

0.0 150.0 FSPD min/max speeds cm/s
-19.0 19.0 FXTL pitch (x axis)degrees
-19.0 19.0 FYTL roll (y axis)degrees
0.0 360.0 FHDG heading degrees
-99999 999999 FXPR pressure decibars
0 100 FEAM echo amp. db
1 10 FRT1 limits for bin to use

st sk she sfe sfe sk she she sfe st she she sfe st she she sfe st she she she st e she she st s she she s sk she she s sk she she sfe sk she she sfe st she she sfe st ke she she st e she she st e she she st s she sfe st sk ske sk st stk sk skeokeskeske sk

All Nortek AQDs are assigned as instrument (ADCP) type “5” in the DAS control file
(see Table 6). Specific parameters of the criteria file are associated with each
instrument type. The criteria parameters of the Nortek Aquadopp are speed, pitch,
roll, heading, water temperature, echo amplitude, and limits for bin to use. Criteria
ranges are site specific and based on long term data trends. Table 6 contains an
example of a control file for Buoy 2CH at Cape Henry Light Wreck of Lower

Chesapeake Bay.
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Table 6. Sample control file for Buoy 2 CH

s sfe ke sk sk ok st sk sk sk sk sk sk sk stttk skok skoskoskokok Sample Control File ## ks skoskskoshohoshsteonskodeok sk sesesoskeskoskokoskoskokokok

cb0102
Buoy 2CH
1073

/tables/critr
/ports
/archive
/tables/calib
/tables/instr
/tables/locat

36 57 33

76 00 46
71.0
71.0
(uncorrected)
soft, sand
39.00

33.
rt
05 22 2000 20.817

-10.8
adcp/devel
0

25.0

298

117

couvuulh~O

1010000000000000000000000000000

station id (Nortek s/n 0895)

station name
instrument id number
calib id number

calib id number

calib id number

calib id bumber
criteria id number
absolute unix directory
raw hex data path
calib table path
instrument table path
station table path
latitude north
longitude west
charted depth
fathometer reading

bottom type

ht. trans. above bottom
weather

divers” observations
length of deployment

operational mode (rt or sc)

start time first record
stop time last record
number of bins sampled
bin length

pulse rep. rate
transmit interval

depth cell length
blanking time

blanking distance

# pings per ensemble

% good threshold

time between pings
ensemble period

compass deviation
processed data file path

speed range (O=low,1=high)

salinity
flood direction
ebb direction

adcp orientation, see devel.f

bin to use for real-time
local standard time zone

adcp type (O=narrowband,l=broadband,2=sontek)

adcp
press
temp
cond

path

feet
feet

inches

days

m d y hh.hh gmt
m d y hh.hh gmt

meters
seconds
seconds
meters

meters

seconds
seconds
degrees

ppt
degrees True
degrees True

a-4)

hours

time used in this instrument (GMT=0)

Sensors installed

st st ot et s s s s otttk s s sk s otttk sl s ot ekl sl sttt st sk sttt st sk sl sl st otk sk s sl ol ok ok Rk sk sl R ok Rk sk ok
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Processing checks include leader checks where the following are consistent from one
time stamp to the next. If not, then data are flagged and stored in a log file.

instrument serial number
transducer serial number
frequency of the sensor
firmware version
coordinate system
number of cells

cell size

transmit length

sampling interval
averaging interval
blanking distance

pings per ensemble
compass update rate
AquaPro software version that created the configuration file

The error and status codes listed in the first line of the PUFFF file are not quality-
controlled through the criteria file; since there are no range limits, they are either
good or bad. If any of the status and error codes fail, then the data are ingested into
the database without being disseminated.

CORMS. CORMS is a quality control and decision support system that combines
use of real-time communications, data analysis, system monitoring graphical user
interface (GUI), and system “watch dog” and notification capability. The objective of
CORMS is to have the capability of 24-hour per day monitoring and quality control to
ensure the availability and accuracy of tide, meteorological and current observations
that are used for navigation and safety of life and property decisions.

CORMS functions include:
e ingest real-time and near real-time data and information
determine data completeness
measure data quality
generate statistics used to evaluate system performance
provide decision making information for possible field team response
communicate to real-time and near real-time users the identification of invalid
or suspect data

ATON current data are fed to the CORMS system just like any other sensor that
CORMS monitors (Figure 83). The CORMS Operators have Standard Operating
Procedures (SOPs) for all instrument data types (Appendix C). CORMS operators
use these SOPs when monitoring ATON current data.
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7.0 PRESENT PRODUCT SUITE

The products generated for current data derived from ATON-mounted current

profilers are identical to those from bottom-mounted systems in PORTS'

()

. There is a

composite page as shown in Figure 84, plus a three-day time-series of currents. Data
are also available in text form and on the voice system. PUFFF files are generated
and made available for all ATON current data. In addition to the web-based graphics,
harmonic constants of the buoy-mounted current data can be produced after at least
30 days of good data are acquired. The predictions from PORTS" stations may also
be published in the NOAA Tidal Current Tables if deemed necessary.

alid Time: 0754 (EDT) 08/ 04,04

Currents ot Cape Henry 2CH

Currents at Cope Henry 2CH

Figure 84. Composite page from PORTS"
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8.0 RECOMMENDATIONS AND NEXT STEPS

Successful deployment of this system represents an important step forward for the
PORTS" Program. The multi-year test and evaluation process has been challenging
at times, however CO-OPS can now release ATON current observations to the public
as part of the CO-OPS suite of real-time products. CO-OPS plans to continue to
enhance current information provided by the ATON system by investigating 1) the
use of a GPS compass during calibration to produce a refined compass correction
table, and 2) better methods for compensating for the ATON’s motion.

CO-OPS management personnel have reviewed this document and concur that the
evaluated sensor/system, when deployed and implemented as described herein, meets
the defined requirements and is suitable for operational use. While additional testing
may lead to superior performance or more economical operation, the existing
sensor/system configuration is sufficient as described for use in the PORTS" program.

105



ACKNOWLEDGMENTS

The development, testing, and implementation of ATON-mounted current
measurement systems have truly been a team effort, with many individuals and
groups playing key roles. The authors are grateful to the important contributions of:

Ron George of the Oceanscience Group, not only for his innovative mounting
design, but his continued interest and efforts to improve the system;

Dr. Lee Gordon for integrating the Nortek current profiler into the current
measurement system and for helping to refine the compass calibration
procedure;

Malcolm Williams of Nortek USA, who continues to provide superb technical
support to CO-OPS. He designed and built the power and communications
module for the clamparatus, continues to investigate radio transmission
deficiencies, and has even accompanied CO-OPS personnel on several site
Visits;

Atle Lohrmann of Nortek, who has made Nortek technical resources available

to the project;

The USCQG Fifth District ATON Team and John Walters for the foresight and
flexibility which allowed the deployment of these systems;

The Maryland Port Administration for funding the development of these systems;

Captain Joseph Smith of the Association of Maryland Pilots for championing
the ATON project and providing valuable user feedback during the
development process;

John Stepnowski, Larry Neeson, and Mark Erickson of CO-OPS Field
Operations Division for providing excellent vessel and field support for the
many evaluation deployments;

Bradford Wynn, Sarah Mrozek, John Abbitt, Chris Metzger, Dave Hatcher,
Kyle Dinberg, James Lewis, and Joe Taylor, also of CO-OPS Field Operations

Division, for stepping in to help on several ATON field cruises;

Cathryn Primrose and Jan van Smirren of Fugro GEOS for planning and
carrying out the intercomparison done in Freeport, TX;

106



Dr. Arnoldo Valle-Levinson, Jose Luis Blanco-Garcia, David Salas Monreal,
and Richard Moody of Old Dominion University, for performing a ship-based
comparison at ATON 2CH;

Captain John Gunning and the pilots of the Brazos Pilots Association;

Volker Eyermann, Vice President of Engineering, Freeport LNG LLC, for
allowing their data to be used in the comparative study;

The USCG Eighth District Aids-to-Navigation Branch in Houston, TX for
their quick approval of the Freeport comparison project;

Chris Paternostro and Mike Newton for Piney Point bottom-mounted current
profiler deployment;

Charles Payton, James Sprenke, and Ayanah George of CO-OPS
Requirements and Development Division, for performing tow tests at the
Naval Surface Warfare Command, Carderock Division, David Taylor Tow
Facility.

107



VENDOR CONTACTS

NortekUSA
Malcolm A. Williams
(410) 295-3733
222 Severn Avenue, Suite 17
Annapolis, MD 21403
mwilliams@nortekusa.com

The Oceanscience Group
Ron George
(760) 754-2400
110 Copperwood Way, Suite E
Oceanside, CA 92054
rgeorge(@oceanscience.com

MaxStream, Inc.
355 South 520 West Suite 180
Lindon, Utah 84042

Sutron
Tony Scott
(703) 406-2800
21300 Ridgetop Circle
Sterling, VA 20166

AirLink Communications
Mary Brandow
(719) 528-8778
mary(@airlink.org

108



RELATED DOCUMENTS
Gordon, L., George, R., and Portz, H., Third Generation Current Profiler

Simplifies Port Monitoring, Compact New Current Profiler Speed Buoy Retrofit for
Real-Time Data. Sea Technology, October 2000.

109



ACRONYMS

ADCP
ah

AQP
ASCII
ATON
Bps
CCPO
cm/s
CDMA
CECAT
CO-0OPS
CORMS
COTS
CSuU
DAS
DC
DCP
DIS
DLL
DMS
DSU
FOD
GMT
GPS

IP

ISD
KHz
LBB
LCD

m

mA
MPA
NCOP
NGWLMS
NIST
nm
NOAA
NOS
NPDB
NSWC
NWLON
OSTEP

Acoustic Doppler Current Profiler

Ampere-hours

Aquadopp Profiler

American Standard Code for Information Interchange
Aid to Navigation

bits per second

Center for Coastal and Physical Oceanography
Centimeters per second

Code Division Multiple Access

Coastal and Estuarine Current Analysis Team
Center for Operational Oceanographic Products and Services
Continuous Operational Real-time Monitoring System
Commercial Off The Shelf

Channel Service Unit

Data Acquisition System

Direct Current

Data Collection Platform

Data Ingestion Server

Dynamic Linked Library

Data Management System

Data Service Unit

Field Operations Division

Greenwich Mean Time

Global Positioning System

Internet Protocol

Information Systems Division

Kilohertz

Lighted Bell Buoy

Liquid Crystal Display

Meters

Milliamps

Maryland Port Administration

National Current Observation Program

Next Generation Water Level Measurement System
National Institute of Standards

Nautical Miles

National Oceanic and Atmospheric Administration
National Ocean Service

National Ports Database

Naval Surface Warfare Center

National Water Level Observation Network

Ocean Systems Test and Evaluation Program
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PCS
POC

PORTS"

PSD
PUFFF
PV

QA
QC
RDD
RDI
s.d.
SLL
TOL
USACE

Personal Communication System

Point of Contact

Physical Oceanographic Real-Time System
Products and Services Division

PORTS" Uniform Flat File Format
Photovoltaic

Quality Assurance

Quality Control

Requirements and Developments Division
RD Instruments

Standard Deviation

Sutron Dynamic Linked Library

Tides On-Line

United States Army Corps of Engineers

USACE/FRF United States Army Corps of Engineers / Field Research Facility

USCG
XRTT
WH
3D

United States Coast Guard
Radio Transmission Technology
Watt-hours

Three-Dimensional
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APPENDIX A - AQUADOPP SPECIFICATIONS

Acoustics:
* Three acoustic frequencies: 0.6 MHz, 1 MHz and 2 MHz
* Profiling range (nominal): 30—50 m (0.6 MHz), 12-25 m (1 MHz), 5-12 m (2 MHz)
* Minimum cell size: 1 m (0.6 MHz), 0.3 m (1 MHz), 0.1 m (2 MHz)
* Minimum blanking 0.5m (0.6 MHz), 0.2m (1 MHz), 0.05 m (2 MHz)

Velocity:
* Horizontal velocity range: £10 m/s (extended range available)
* Accuracy: 1% of measured value £0.5 cm/s
* Sampling rate: 1 s to several hours

Sensors:
* Compass (flux-gate, automatic up/down detection)
* Tilt (liquid level, max 30 tilt)
* Pressure (piezoresistive, resolution better than 0.005% of full scale)
* Temperature (resistive)

External Sensors:
* Two analog input channels (0-5V) can be input and integrated with the data structure

Data Communication:
*1/O: RS232 or RS422
* Baud rate: 300 to 115200
* User control: Handled via WIN32 software or ActiveX controls

Data Recording:
* Capacity: 5 MB, upgradeable with 20 MB or 76 MB extra boards
* Data record: 32 bytes + 9xNcells

Mechanical:
* Weight in air: 2.4 kg (2.6 kg for 0.6 MHz) with alkaline batteries
* Weight in water: Neutral
* Dimensions: 75 mm diameter, 550-600 mm length
* Materials: Standard model in plastic, full ocean depth models (2000 m and 6000 m)
in titanium and plastic

User Choices:
* Range for pressure range (default is 200 m)
* Recorder size (default is 5 MB, 25 and 81 MB available)
* External battery housing (5, 10, or 20 times standard battery capacity)
* Internal wiring harness (RS232+synch+analog out, RS422+synch, or RS232+analog in)
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Water Velocity Measurement
Acoustic frequency 0.6 MHz 1.0 MHZ 2.0 MHz
Maximum profiling range*)

Cell size 1-4m03-4m0.1-2m

Minimum blanking 0.50 m 0.20 m 0.05 m

Maximum # of cells 128

Velocity Range +10 m/s (call for extended
range)

Accuracy 1% of measured value = 0.5
cm/s

Max. Sampling rate 1Hz

Velocity uncertainty Consult software program
The Aquadopp profiler measures the current profile in

a user specified number of cells from the instrument out

to a maximum range that depends on the acoustic scattering
conditions. The lower range should be expected with clear
water and small cells and the higher range with large cells
and acoustically turbid water.

Echo Intensity

Sampling Same as velocity

Resolution 0.45 dB

Dynamic range 90 dB
Transducer

Frequency 0.6 MHZ 1.0 MHZ 2.0 MHZ
Number of beams 333

Beam width 3.03.41.7

Standard sensors

Temperature Type Thermistor embedded
Range £Cto30°C
Accuracy/resolution  0.1€/0.01C

Time response 15 min

Compass Type Flux gate with liquid tilt
Maximum tilt 3¢

Accuracy/resolution  2/0.1°

Tilt Type Liquid level
Accuracy/resolution  0.20.1°

Up or down Automatic detect
Pressure Type Piezoresistive

Range 0-100 m (standard)

Accuracy/resolution  0.25%/0.005% of full scale

Analog inputs

Number of channels 2

Voltage supply Battery voltage. Hardware can be
modified to provide 5 Vor 12 V.

Voltage input 0-5V

Resolution 16 bit A/D

Serial Data Communication

1/0 RS232, RS422
Baud rate 300-115,200 (user setting)

Internal Recording

Capacity 5 MB, expandable to 25MB or 81MB
Data record 32 bytes + 9*Ncells
Mode Stop when full (default) or wrap mode

30-50m12-25m5-12m

Software “AquaPro”
Operating system WIN 32 (WIN 95/98/00, NT 4.0)

Functions Deployment planning, data
retrieval, ASCII conversion,
online data collection and
graphical display

Power

DC Input 9-16 VDC

Max consumption at 1Hz 02-1.5W

Sleep consumption 0.0013 W

Transmit power 0.3-20 W, 4 adjustable levels

Internal Batteries*)

Type/capacity 18 AA Alkaline

cells/S0Wh

New battery voltage 13.5 VDC

Duration (10-minute avg.) 120 days for 2MHz, 0.5 m
cells

Duration (10-minute avg.) 90 days for IMHz, 1.0 m
cells

Exact battery consumption and velocity uncertainty are
complex functions of the deployment configuration.
Please consult the AquaPro software for more exact
predictions.

Materials

Standard Delrin and polyurethane plastics
with titanium screws
Intermediate and Titanium and Delrin plastics

Deep water models

Connectors

Bulkhead (Impulse) ~ LPMBH-8-FS (bronze)

Cable LPMIL-8-MP onl10-m
polyurethane cable

Environmental

Operating temperature - 5C to 35C

Storage temperature - 20C to 45C

Shock and vibration IEC721-3-2

Shallow water rating 300 m

Deep water rating 2000 and 6000 m

Dimensions

Weight in air 2.4 kg/2.6 kg (0.6 MHz)

with alkaline batteries

Weight in air (deep water)  6-10 kg, depending

on model
Length 550 mm
Diameter 75 mm
Options
Batteries Lithium
External batteries 200 Wh, 540 Wh or 1080 Wh
alkaline

Bulkhead connectors  Titanium instead of bronze
Transducer head Side-looking for 1 or 2 MHz.
Inquire for special

configurations

Request special harness for

RS422 communication. Inquire for
cables > 100 m

Communication:
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APPENDIX B - CORMS SOPs
OPERATION PROCEDURE 1

CORMS NOTIFICATION OF CO-OPS STAFF
FOR A
COMMUNICATIONS FAILURE BETWEEN A DAS AND CORMS

Updated: 1 April 2004

Introduction and Purpose

This procedure describes the interaction between CORMS and CO-OPS staff before,
during, and after a communications failure between the main CORMS and all sensors in a
particular PORTS" estuary system. This communications failure may take the form of
all sensors reporting black condition or red condition. The condition for all black sensor
indicators is the failure of communications between TESTPORT Computer located in
SSMC-2 and the DAS. Ordinarily, this has occurred due to Internet failure (MCI
WorldCom) or CSU/DSU Modem, or DAS or router failure. The general case for the all
red sensor indicator is a failure of any data to arrive at the DAS. This failure can occur
due to local hardware/communications problems.

ISD has developed software that detects the all-black condition and uses phone to contact
the DAS and receive data. Notification to CORMS is under development, because the
all-black is transparent, since telephone communications would mask the problem.
Currently, CORMS receives an e-mail in the morning indicating what PORTS" were
dialed and how often. Additional mail may be developed to notify operations of an
existing situation after one hour. In the meantime, should something indicate that a
blackout has occurred, for the six PORTS" on the text screen on the O2, updates will stop
taking place.

Importance of keeping people informed cannot be stressed enough. The POC list
identifies who should receive e-mail for different problems. Although most discussions
needed to resolve the issues are conducted verbally, it is important to keep a log of each
incident where e-mail is unavailable and supplement that with e-mail at a later time.
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PROCEDURE
ALL SENSORS BLACK CONDITION

If while monitoring the Main CORMS Screen, all of the sensor data quality
indicators within a particular PORTS" estuary change color to black, this indicates
a communications failure between the port DAS and the active TESTPORT
computer (the terminus for all of the Internet connections to the PORTS"). There
are now two TESTPORT computers that will automatically switch if one fails.

2. If other PORTS" are communicating normally, there is no need to verify that the
TESTPORT 1 computer is working. If all other PORTS" are experiencing the
same difficulty, then there could be a problem with TESTPORT 1 and 2 or a local
HUB has stopped.

3. This error must be handled promptly. The CORMS operator will determine the
time of the outage and make an entry into the Passdown Log.

4. The operator will then link to the Intranet page http://co-ops.nos.noaa.gov/intranet.
You may also reach this page through the link provided on the CORMSLINKS
page. Select “CORMS Troubleshooting”. Select “PORTS/CORMS Network
Troubleshooting”. From this page, you will be able to perform a “traceroute” or
“ping” from TESTPORT 1 to the primary or the backup DAS and the prescribed
routers. The traceroute should be run to see where in the communication line is
the data transmission being interrupted.

**** Anchorage/Nikiski, Soo Locks, Tacoma and LA/Long Beach represent
departures from the procedure below, they do not have MCI lines*****

When this command is successful, the IP address of the PORTS" should be the last line
before the system displays DONE indicating that the traceroute was successful. When a
traceroute fails, the command never displays the IP address of the PORTS" on the last
line.

There is a suggestion that the last IP address displayed is a good indication of where the
interruption may have occurred.

5. Should the traceroute fail, the operator will contact MCI/WorldCom, personnel
about the current outage. When placing the call, you must have the following
information available: the circuit ID and the IP address. The CORMS operator
should state “I am having trouble with one of my internet circuits. Its circuit ID
is ...”. MCI/WorldCom will check out the line and give you a case number. It is
mandatory that the operator record this number in the Passdown log and the
Morning Report, as it will be yours and MCI/WorldCom personnel’s tracking
number for the problem. An e-mail detailing facts will also be sent to the POC
list.
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6. At this point, the CORMS operator will follow instruction from the
MCI/WorldCom personnel for further action. You may be required to call local
site personnel if available for supporting the equipment to restart the CSU/DSU,
routers or hubs. It is important to note that assistance is sometimes rendered by
individuals who are not associated with the program, nor are they compensated
for this work. Be thoughtful and patient. The Intranet site contains photographs
of our instruments that could provide help; these will not be available to anyone
outside the office because of the security. These personnel may not be available
after normal business hours. Notify the PORTS" Operations Manager when this
occurs to determine what actions to take next.

7. Documentation is required of all actions and conversations during the entire
process of restoring communications. Advise MCI/WorldCom personnel that
you must provide status reports to users and you will call periodically for
updates. Make these status reports available to the POC list. Notify the
PORTS" Operations Manager if there are problems resolving the situation either
with MCI/WorldCom or site help.

8. During this time, there is no need to stop dissemination of the data. Since
communications are the apparent problem, return to normal status should
produce no sensor problems. Monitor the data when the condition changes back
to green. In the meantime, monitor the sensors if they are transmitting through
the satellite.

0. Be sure to notify any PORT that has a 24-hour monitor of the PORTS" Pages
(New York, Houston and Soo Locks) that CORMS is unable to provide
appropriate monitoring of the data and also notify them of the resolution.

ALL SENSORS RED CONDITION

1. San Francisco represents the only remaining PORTS" that could produce an all
red condition. If all of the sensors in the estuary change color to red, this is
generally an indication of no data at the DAS. The communications for San
Francisco are exclusively IP Modem and if the DAS can not get out to the
internet to poll for the data, an all red condition could occur.

2. If the condition continues for one hour, change communications for those
stations that have alternate communications. Notify the on-call ISD contact with
a page if this does not resolve the issue. Do not stop dissemination, when the
error clears, data should resume.
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OPERATION PROCEDURE 2
CORMS NOTIFICATION OF AND INTERACTION WITH CO-OPS STAFF
FOR A
“No DATA FAILURE” OF AN INDIVIDUAL PORT" SENSOR

Updated: 1 April 2004

INTRODUCTION AND PURPOSE

This Operational Procedure describes the interaction between CORMS and support staff
before, during, and after the failure to receive data from an individual sensor. The
importance of keeping people informed can not be stressed enough. Communications to
all responsible parties is important to the determination of the problem and the
subsequent solution.

In each case where an e-mail is specified one individual is to be the addressee with copy
(CC) to others, making it clear that the addressee is the sole person responsible for taking
action (review the mail POC list for each PORT). The others are being kept informed or
may provide some ancillary information or action through the individual who would be
responsible.

PROCEDURE

1. If a “Failure No Data Found” (FNOD or FNDF) QC flag has been displayed on
the Main CORMS Screen for an individual sensor for thirty minutes, the
operator should attempt to switch to the alternate form of communications if
available (see interrogation method list on the on off page of Main CORMS).
Should data recover, no further action is necessary, except to notify the POC list
of the error and the change in communications. Should the errors persist for
thirty additional minutes, then the operator should switch back to the previous
communications scenario. Dissemination (PICS, TEXT, VOICE,) must be
stopped if the error is continuous for one hour. When dissemination is stopped,
the operator will send an e-mail immediately to the site representative and the
POC list detailing the issue, a response from the appropriate site manager should
follow before close of business, provided it is not too late in the day. During off
duty hours, Monday through Friday and weekends, the operator will send an e-
mail to the site representative and the POC list which will detail the issue, but
there may be no response until the next business day. As soon as possible after
stopping dissemination, the status page must be updated.

2. Prior to sending e-mail or calling anyone, the operator should determine if any
other co-located sensors (i.e. WL, Met, CT) that use the same communications
path are experiencing the same problem. If all are sending FNOD, the error is
possibly communications. If it is just one of the sensors, WL or MET or CT,
then there could be a sensor problem. What do the previous plots show about
the data (i.e. sporadic) other problems indicating a history of problems?
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Maintenance work just completed could be a problem. Is the data available in
NPDB, TIDES On LINE (TOL) or other means? Is there a weather event
happening? Results of any evaluation should accompany the e-mail as
additional information, not a conclusion; let the field engineers determine this.

3. CORMS staft should monitor the station in the plotting tool to determine if the
station begins sending data again and whether or not the data is good. The Red
failure indicator on the main CORMS screen (indicating a sensor failure) will
return to green when data has resumed and has passed quality control checks at
the DAS. Monitor the plotting tool closely and restore the dissemination when
data resumes, after reviewing several data points (Refer to Operational Order 4
for guidance).

4. The FOD Site Representative will schedule service either by FOD personnel or
by the local O&M contractor should the error persist.

5. The individual responsible for local O&M will diagnose, resolve, or repair the
problem and document by e-mail to the FOD Site Representative with CC to
POC List. CORMS will place a brief notice of the incident and resolution in the
Morning Report and the PORTS" Instrument Status Page. The Site
Representative shall determine whether a statement needs to be generated to
appear on the PORTS" page. The PORTS" Field Operations Manager should
generate any statement and forward it through the PORTS" Program Manager
for updating the PORTS" Page.

6. Upon receipt of notification that the sensor repair was affected, depending on
the type of repair, CORMS will either review the data using the plotting tools
notify the oceanographer to begin reviewing the data as per Operational
Procedure 6. Upon appropriate review, the operator will restart data
dissemination.

OTHER ACTIONS
1. If a no data failure continues and dissemination is stopped, communications will
continue via satellite. Monitor this data to ensure the quality if the data fails to appear at

the appropriate transmit time.

2. If satellite communications fails to produce data, stop dissemination in TOL and send
e-mail to the POC list for the PORT indicating this also.
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FAILURE/MAINTENANCE COMMUNICATION PROCEDURES

1. Upon arrival at the station, the FOD or contractor field team will notify the CORMS
watch that maintenance and/or repairs are to take place. CORMS will ensure that
dissemination of the data is stopped at this time. An e-mail will be sent to the POC list
and a phone log will be made stating the time data dissemination was stopped, who is
performing maintenance, when it is complete, and reason for turning it off.

2. Once field team has finished performing the necessary repairs and/or maintenance,
they will contact CORMS. CORMS will, depending on the nature of the repair, notify
the responsible Oceanographer (see Operational Order 4) or, if it is not a major repair,
immediately begin to review data using the Plotting Tool.

3. CORMS personnel will contact the field crew within twenty minutes acknowledging
the data that has or has not been received. Begin reviewing the data and compare it with
other sensors. Dissemination will be restarted at this time if repairs were not of a nature
that an oceanographer need be involved. If data is not received or is questionable,
CORMS will inform the field crew of this within the same time frame.
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OPERATIONAL PROCEDURE 3

CORMS NOTIFICATION OF AND INTERACTION WITH CO-OPS STAFF
FOR ISSUES OF
“DATA OF SUSPECT QUALITY” FROM AN INDIVIDUAL PORTS® SENSOR

Updated: 1 April 2004

INTRODUCTION AND PURPOSE

This procedure describes the required interaction between CORMS and support staff
before, during and after an issue arises where the quality of data from an individual
sensor is questionable. The importance of keeping people informed can not be stressed
enough. Although a vast majority of the communications needed to resolve a given issue
may take place verbally, a written log should be created for each incident where mail
is not possible (i.e. CORMS “Passdown” Log or the CORMS Phone
Communications Log).

PROCEDURE

1.

If, while monitoring the PORTS" data, an issue arises as to the quality of the
data from an individual sensor, the CORMS Operator will immediately halt
dissemination of the data products (Text, PICS, Voice, TOL). It may be
difficult to determine if the quality is bad from just one sample, so it is advisable
to wait until a second sample appears to make a decision. The issue may be
manifest in a variety of ways, including significant departure from predictions,
unusual readings relative to neighboring sensors, flat readings for consecutive
samples, or other intermittent or questionable behavior. During normal business
hours, the CORMS Operator will contact the PORTS" Site Representative as
indicated in the Point of Contact List (POC) for each estuary via e-mail. The
same e-mail will inform the other members of POC list of the situation . During
off-duty hours, during the week, and on weekends, the appropriate e-mail will
be sent informing the list, but no further action should be taken without
authorization from the PORTS" Operations Manager. For data quality issues,
under no circumstances should anyone be contacted overnight unless there is a
request to do so and without first contacting the PORTS" Operations Manager.

The FOD Site Representative will initiate any and all field contact regarding the
matter and notify all necessary individuals unless there is a request that CORMS
do so. CORMS will provide any assistance to the site representative that may be
required.

The FOD Site Representative will contact the individual responsible for local
O&M who will diagnose and repair the problem. Upon notification by the
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appropriate individual, CORMS will place a brief notice of the incident and
resolution in the shift turnover log and the Morning Report.

Upon receipt of notification from the appropriate individual, that the sensor
repair was satisfactorily completed, and, depending on what that repair entailed,
CORMS may evaluate the data using the appropriate tool and restart
dissemination. Should the repair require new sensors with different offsets or
calibration, CORMS will notify the respective oceanographer (See Appendix 4)
for water levels or currents, that the data is available for review. Upon
notification from the responsible oceanographer, dissemination will be restarted
and e-mail will be sent to the POC list. During off duty hours, nights and
weekends, CORMS will not contact an oceanographer but will notify the
individual by mail with a cc to the Senior Tech who will track action.

For any outage, a notice shall appear in the PORTS" Instrumentation Status
Page. For long-term outages, a statement will be generated by PORTS" Field
Operations Manager and will be forwarded to ISD through the PORTS"
Program Manager for inclusion into the appropriate PORTS" Web Page.

PRELIMINARY STEPS FOR EVALUATING DATA

1.

2.

Review adjacent sensors to verify erroneous/questionable data.

Review local meteorological reports for anomalous weather events that would
be responsible for questionable data.

Report only what can be seen with the tools you have. Report any error flag that
the CORMS system is identifying.

*#%4*The CORMS Operation is the final Quality Control point. If the operator analysis
indicates that there is still a question regarding the data after repair, do not start
dissemination, and contact the PORTS" Operations Manager immediately sk
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Ancillary Requirements
Update the CORMS Instrument Status Page.
Long-term outages require a statement on the PORTS\@L web page to be generated
through the PORTS" Program Manager. The PORTS" Operations Manager will

be responsible for contacting the appropriate individual to generate the message.

Stop Tides On Line dissemination.
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FAILURE/MAINTENANCE COMMUNICATION PROCEDURES

L.

II.

I1I.

The FOD or contractor field team will notify the CORMS watch upon arrival at
the station that maintenance and/or repairs are to take place. CORMS will
ensure that dissemination of the data is stopped at this time. An e-mail will be
sent to the POC list and a phone log will be made stating the time data
dissemination was stopped, who is performing maintenance, and reason for
turning it off.

Once field crew has finished performing the necessary repairs and/or
maintenance, they will contact CORMS. CORMS will, depending on the nature
of the repair, notify the responsible Oceanographer (see Appendix 4) or if it is
not a major repair, immediately begin to review data using the Plotting Tool.

CORMS personnel will, if requested, contact the field crew within twenty
minutes of acknowledging that the data have or have not been received. Begin
reviewing the data and compare it with other sensors. Dissemination will be
restarted at this time if repairs were not of a nature that an oceanographer need
be involved. If data is not received or is questionable, CORMS will inform the
field crew of this as soon as it is detected.
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APPENDIX C - AQUADOPP ERROR AND STATUS WORDS

The Aquadopp Profiler outputs two multiple bit binary coded words describing the
instrument state. The following explains the meaning of each bit in the Error and Status
words. The bits within the words count from right to left starting with zero.

Error word:
The bit is set ("1") if there is an error condition and cleared (“0") if OK.

Bit7

Bit 6

Bit5

Bit4

Bit 3

Bit 2

Bit 1

Bit 0

Coordinate transformation: If the compass fails and the system is set to ENU,
the system will output XYZ and this bit will be set.

Sensor: Vector: The tilt sensor is not responding. Aquadopp: The CT sensor
(serial only - i.e. Seabird) is not responding.

Beam number: A problem has occurred with the beam order.

Flash: An error has occurred in the primary system flash memory, and the
system may not be able to reboot.

Tag bit: There has been an error in the processing, an internal buffer is
overflowing.

Sensor data: One of the sensors is not operating correctly.

Measurement data: An error has occurred with some element of the processing,
the data is probably corrupt.

Compass: The compass does not respond. If the system is in ENU mode, it
will default to XYZ, and a value of 90 degrees will be displayed.

Status word:

Bits 7 and 6 Power level: These bits reflect the power level setting, i.e. how much

Bit7

—_— O

acoustic energy the instrument transmits into the water. This is set by
the user in the deployment planning dialog when configuring the
instrument.

Bit 6 Power level

0 High
1 High -
0 Low +
1 Low
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Bits 5 and 4 Wake-up state: These bits indicate the Wake-up state of the
instrument. There are four different ways to cause a wake-up of the instrument; hence,
there are two bits in the status field that identify the wake-up source.

Bit5 Bit4 Wake-up state

0 0 Bad power

0 1 Power supplied

1 0 Break

1 1 Real Time Clock (RTC)

Bad power status is used when the input voltage to the instrument during normal
operation is so low that the instrument may no longer operate correctly. The hardware is
then held in a reset state until the voltage reaches an acceptable level. It is typically
caused by a broken cable or a faulty power supply.

Power supplied is the status code when power is applied to an instrument. To get this
status code, the power must be removed for a few seconds. Removing power for just one
second will typically be indicated as bad power.

Break status indicates an instrument reset because a break was received on the
communications port. The break is used when the software communicates with the
instrument. This will typically be status code in the first data record in an online
measurement.

Real-Time Clock (RTC) status shows that the internal clock in the instrument caused the
Wake-up. To reduce the power consumption, the instrument enters sleep mode between
measurements for most setups. The internal RTC will ensure that the instrument wakes
up at the appropriate time, and this is indicated in the status byte.

Bit3  Roll: This bit indicates if the instrument roll angle exceeds the tilt sensor
operational range limits.

Bit3 Roll
0 OK, valid data
1 Out of range, invalid data

Bit 2  Pitch: This bit indicates if the instrument pitch angle exceeds the tilt sensor
operational range limits.

Bit2  Pitch
0 OK, valid data
1 Out of range, invalid data

Bit1l  Scaling: This bit indicates the scaling of the velocity output and depends on the
velocity range setting (Vector only). If the instrument is set to use the highest
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Bit1

Bit0

Bit 0

ranges, the least significant bit is one mm/s. For the lowest range it is 0.1 mm/s.
The purpose of varying the scale factor is to make sure that we use as much as
we can of the dynamic range that is inherent in the system. This is all
transparent if you use the Vector program to convert to ASCII because the data
reported in the ASCII files is in engineering units. If you develop your own
programs to read the binary data files, the variable scaling must be taken into
account.

Scaling
Imm/s
0.1 mm/s
Orientation: This bit indicates the orientation of the instrument.
Orientation

Up
Down
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