ATTACHMENT 15

HydroLynx Systems, Inc.
Documentation/Specifications



HydroL ynx Systems, Inc.

MODEL 5073NS-5
NovaStar5 Software

General Description

NovaStar5 Software from HydroLynx is areal-time data collection,
alarm monitoring and control system. NovaStar5 runs under the
Linux operating system. The Linux operating system is stable, non-
proprietary, well known, and trusted by IT managers.

The NovaStar5 database uses Postgresgl. This is a powerful, open
source, non-proprietary, SQL database. This ODBC SQL database
allows remote access to the data from third party software. The
database tables can be viewed and modified with a graphical user
interface administrative tool.

The NovaStar5 database can be mirrored over alocal area network,
LAN, on a hot backup server. A LAN failover system maintains
redundant databases on two NovaStar5 servers and does automatic
failover if the primary system fails.

The NovaStar5 user interface usesweb pagesto simplify user access
to the database and system operations. The web page user interfaceis
client based and runs on any internet browser. Local access on the
NovaStar5 server, officeintranet access, and remoteinternet accessis
supported.

Security isessential on systemsthat must stay operational 24 hoursa
day, provide information for public protection, and hold years of
invaluable data in its database. NovaStar5 provides 3 levels of
encrypted password protected security. The lowest level alows data
viewing only; no changesto the database or system are allowed. The
middle level alows database change, setup, and maintenance. The
highest level allows database and system setup and administration.
The web page user interface only shows activities allowed for the
user’'s security level.
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NovaStar5 supports real-time data collection of self reporting data,
remote station interrogation, dataimport and export. Self reporting
data can use the ALERT1 and ALERT? protocols. Remote station
interrogation pulls data from stations over telephone lines, two-way
radio, satellite, and the internet. Station interrogations schedules can
be manual and automated. Dataimports read data values from data
logger download files and files pushed or pulled from the network.
Data exports push dataiin files over the network.

Data collected is validated by programmable data checking limits:
change between reports, change over an interval, upper and lower
limits; beforeit isstored inthe SQL database. The datavalidation flag
is stored with the data for user viewing.

Validated data can trigger dlarm actionswhen alarm trigger limitsare
met. Alarm triggersare: change over aninterval; upper, lower, and at
limit; or no datareported. Alarms actionsinclude audible and visual
alarm, telephone or email paging, voice dia-out, map display
interface, and set a hydrologic threat score.

Rating tables compute discharge or other data units from collected
data. Unlimited time based, multiple rating table assignment, and
multiple shift assignment are supported. Rating table data
computation is triggered by the real-time data collection. A user
request can also compute the rating table data over atime period.

Real-time equations create new data point values from one or more
data collection points and statistical analysis. Predefined equations
include basin rainfall average; dewpoint and wet bulb temperature;
vapor pressure; and evapotranspiration demand. Equation data
computation is triggered by the real-time data collection. A user
request can also compute the equation data over atime period.

Collected data, rating table data, and equation data can be displayed
in tables, group reports, time series plots, and overlaid on map
backgrounds. The data displayed can be the datareport or astatistical
analysis of the data over an interval.

Central Station
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scheduled for unattended printing or distribution. ortor o st
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Little Pine Island Bayou @ State Highway 787 Hydrolynx 5096 |30.34861|-04.5881

Black Creek @ State Highway 326 Hydrolynx 5096 (30.244 |-94.36

Grayburg Rd D-1100 Hydrolynx 5096 [0.0 00

D-1100 @ GRAYBURG Hydrolynx 5096 (0.0 0.0
Date and Time| | Data Report | Raw Datal| quality|| scare] @ tydroLynx

0510372007 18,4909 17,72 Cotton Creek [D-1100] @ Greyburg Rd. ( Norne ) Hydrolynx 5006 [30.04278(-04.425
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Grayburg Road Hydrolynx 5096 (0.0 0.0
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State High 326 @ Pine Island B Hydrolynx 5096 |30.0925 |-94.4028
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051032007 179842| 1756 Pine Island Bayou @ State Highway 105 ( Bevil Oaks) |Hydrolynx 5006 [30.13528|-94.2794

05/03/2007 17:27:39|17.52
05/03/2007 17:12:26|17.48
05/03/2007 17:04:16| 1744

Forest Trail @ Ditch 1202 ( Northwest Forest ) Hydrolynx 5096 |30.14028|-94.2489

Tram Rd. @ Ditch 1002 Hydrolynx 5096 |30.16917|-94.1997

Best Road. @ LN V.A Pump Station Hydrolynx 5006 [30.17889-04.1802

05/03/2007 16:50:58| 17.40

05/03/2007 16:44:34| 17.36 Model 5073NS-5 NovasStar 5 Software — Station list
05/03/2007 16:39:03(17.32
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osioa12007 0313001729 Graphical map or schematic backgrounds are imported by the user.
Sszoo ol The user can select the type of data, analysis, and display intervalsto
e e overlay on the background as datareadouts. The datareadout position
050372007 2185351709 is auto-located by station location or manually located by the user.
s Click on a data readout to display an action menu. The data readout
Model 5073NS-5 NovaStar5 Tabular data display actions include: data report display and editing, database setup and

editing, remote station polling, and control actions.

The dtatistical analyses include last report in period, maximum,
minimum, mean, variance, standard deviation, skew, coefficient of ~ Control commands are sent to remote station through the telemetry
skew, difference, sum, period rainfall, stormrainfall, rainfal intensity, ~ system. Control commands are executed by the user through the user
rate of change, runtime, volume computation, and count of reportsin  interface or automatically using the NovaStar5 expert system
period. software. The expert system is rule based decision making software
that examines data from one or more data collection points.

Custom report creation alows the user to select data collection

points, data analysis, and display intervals. Report data can be e T T
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organized with data collection points or display intervals in rows. B e s
Both even and uneven display intervals are supported. HydroLynx Systems, Inc.

Time series plots display data values over time of single or overlaid

data collection points. Plots can shows curves, filled aress,

075

histograms. Left and right scales are used to show different types of i

data. Scales are programmable and adjustable.
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]

05/01/2007 00:00:00 to 05/04/2007 00:00:00

= 3 700 Batiste Creek @ State Highway 770 ( Hull) Precipitation

Date and Time| | Data Repor]

05/01/2007 02:02:52| 18.82

05/01/2007 08:02:53| 18.82

05/01/2007 14:02:54|18.82

Name| 15 minutes|| 30 minutes|[ 1 hour]
Batiste Creek @ State Highway 770 ( Hull ) 0.04 0.04 051
Pine Island Bayou @ State Highway 105 (Batson) [0.00 0.00 067
Little Pine Island Bayou @ State Highway 787 0.00 0.00 0567
Black Creek @ State Highway 326 0.00 0.00 0.12
Cotton Crask [0-1100] @ Greyburg Rd (vome) [0 000 Jo0o Model 5073NS-5 NovaStar 5 Software - Time Series Plot
State Highway 326 @ Pine Island Bayou 0.00 0.00 0.04
Pine Island Bayou @ State Highway 105 ( Bevil Oaks) [0.00 0.00 0.00
Forest Trail @ Ditch 1202 ( Northwest Forest ) 0.00 0.00 0.00
Tram Rd. @ Ditch 1002 0.00 0.00 0.00
Best Road. @ L.N.VA Pump Station 0.00 0.00 0.00
Tram Road @ Walker Ditch 1000 0.00 0.00 0.00

05/01/2007 20:02:56|18.82

05/02/2007 02:02:57 | 18.82

05/02/2007 08:02:26| 18.82

Done

Folsom Rd. @ Hillebrandt Bayou [D-100] 0.00 0.00 0.00

Model 5073NS-5 NovaStar5 Report display
L __________________________________________________________________________ |
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Features

Linux operating system
Postgresgl ODBC SQL database
Mirrored database on hot backup server
Web page user interface
Three levels of encrypted password protected security
Manual and scheduled data collection
0 Rea-timedatacollection of ALERT1/2 sdlf reporting data
0 Remote gtation polling over telephone, radio, satellite
o Dataimportsfrom datalogger and network files
Manual and scheduled data export to network files
Automatic validation of collected data
0 Change between reports
o Change over interval
o Highandlow limits
Alarm checking of validated data
o High, low and at limit
o0 Change over interval with threshold limit
o0 Noreport
Alarm actions
Audible and visual alarm
Telephone and email paging
Voice dial-out
Map display interface
Set ahydrologic threat score
Rating tables compute discharge or other data
o Unlimited time based table and shift assignment
Real-time equations
0 Programmed statistical analysis
0 Predefined equations
§ Badinrainfal average
§ Dewpoint and wet bulb temperature
§  Vapor pressure
§  Evapotranspiration demand
Data display
0 Tabular data
§  Column select and sort
§ Datareport edit
0 Report groups
Select data collection points
Select data analysis and interval
Rows of points
Rows of display intervals
Even and uneven display intervals
Column sort
ime series plots display data values over time
Plot single or overlaid data collection points
Draw lines, filled areas, histograms
Left and right scales for different data types
Programmable and adjustable scales
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HydroLynx Systems, Inc.
950 Riverside Parkway, Suite 10 = West Sacramento, CA 95605-1501
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0 Map backgrounds with overlaid readout data
Import graphical map or schematic backgrounds
Select data collection points
Select data analysis and interval
Data readout position auto-located or user located
Data readout hyperlink displays an action menu
Data report display and editing
Station setup display and editing
Remote station polling
Control action
Datareport or statistical analysis over an interval
Highlight background for hydrologic threat score
Automatic refresh of adata display
Automated display schedule
Statistical analyses include
Last and closest report
Maximum, minimum, mean
Variance, standard deviation, skew, coefficient of skew,
Difference, sum, count
Period rainfall, storm rainfall, rainfall intensity
Rate of change, runtime, volume
Send control commands
0 Locd control
0 Remote control through the telemetry system
0 Rule based decision making expert system software
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Ordering Information

5073NS-5.....ccveee NovaStar 5 Software, with Manual
5073NS-5UP........... NovasStar 4 to NovaStar 5 Version Upgrade

NovaStar 5

HydroLynx Systems, Inc.

Alarm Group Edit  ox Apply Back Copy Delete Bottorn of page
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Copvriaht (c) 2007 Hvdrolvnx Svstems. Inc [~
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Model 5073NS-5 NovasStar 5 Software — Alarm setup screen
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MODEL 5096ES
Emergency Status Sensor

General Description

The Model 5096ES Emergency Status Sensor is designed to be used
in conjunction with the Model 5096 Transmitter status input to
transmit water level dlarms. The Model 5096 Transmitter statusinput
may be configured to transmit alarm data, once the aarm level is
reached, for intervals as short as 20 seconds for aslong as the alarm
level is maintained. The Model 5096 Transmitter status input will
accommodate up to eight emergency status sensors.

The switch is a magnetically actuated, normally closed, dry reed
switchinsideastainless steel stem. The normally closed operationis
standard for alarm applications.

The protective housing is made of perforated steel with a1 in. pipe
fitting.

Electrical connectionismadevia24in. 22 awg leads. The use of 22

awg buried cable for cable runs to the 5096 Transmitter is
recommended.

Specifications

Height: .....cooooeiiiiiie e, 6in.

Diameter: .......c.ccecviiiieiineen. 5in.

SWILCH: ..o Dry reed, magnetically actuated.
Normally closed is standard.

Float: ..o, Stainless-steel

Cable: ..o 24 in. 22 awg leads

CondUuit: .....coovvrieiiiieieie 1lin.

Ordering Information

5096ES.......c.cceveeene Emergency Status Sensor

5096ES10................ 10 Pin Cable Connector for Interface to 5096
Transmitter (Round Canister Models)

5096ES-DBC........... Direct Burial Cable (22 awg), per foot

Model 5096ES Emergency Status Sensor

HydroLynx Systems, Inc.
950 Riverside Parkway, Suite 10 « West Sacramento, CA 95605-1501

Tel:916-374-1800
Fax:916-374-1877

Sensors

www.hydr olynx.com Page 61



HydroLynx Systems, Inc. wHydroLynx—>
MODEL DCU-11
Self-Contained Ultrasonic Level Sensor

General Description

The Model DCU-11 Ultrasonic Level Sensor is a highly accurate
distance sensor used to measure water level. Units with maximum
measurement ranges of 35 ft. and 50 ft. are available. The self-
contained feature eliminates the necessity for an external controller.
The 4-20 mA and trip point outputs of the Model DCU-11 are
programmable to anywhere within the sensing range.

The unit is contained in rugged PVC housing which is
environmentally sealed and enables the sensor to provide reliable
performance in harsh environments for extended periods of time.

A keypad is mounted on the back of the sensor and is opened for
initial setup. The keypad is then sealed with an O-ring fitted cap to
preserve the NEMA-4 rating while the sensor isin operation.

Model DCU-11 Ultrasonic Level Sensor

The Model DCU-11 is microprocessor controlled to enable total
programmability and signal filtering capabilities. The AutoSense
software provides automatic filtering of unwanted echoes received

Specifications

. . . Supply voltage: ........cccceeveenen. 12 to 30 Vdc
back from the perimeters of the ultrasonic beam pattern. This  operating temperature:............ -30to 60 °C
software a so provides automatic adjustment of the sensitivity of the ~ Outputs:........c.coocviiiiiiiinnninnne. 41020
sensor. Temperature compensation is achieved by use of aninternal ;(fg"r'g :ﬁt:)(form Arelays
thermistor which preserves the sensor accuracy over awide range of Resolution: 0.1 in. (2.54 mm)
temperatures. ACCUIACY:....cocvvereeereriieierinas 0.25% of range with no temperature gradient
Total current drain: .................. 180 mA max. at 24 Vdc
Sample rate: .......ccocoeveieriennen. 1to 8 Hz
Featu res Beam pattern: ...........cccoceenene 9 degrees off axis
Diameter: .........cceveevieniieneenne 3.5in. (89 mm)
; 13 in. (330 mm)
Smpleto.use . 6 ft. (1.8 m), 10 conductor 22 AW G with
Low cost installation shield PVC jacketed with MS Connector
High accuracy WeIght: ....c.cviireiicieeeeeeeia 8 Ibs.

Microprocessor controlled Shipping weight: .................... 10 Ibs.

Setf-contained rugged housing Ordering Information

Low power

2 AdJ Uaable ml I d State rel ay OUtpUtS DCU-11 ..o, Ultrasonic Sensor

4-20 mA output Specify range: 1.5 to 35 ft. or 2 to 50 ft. range.
Seven trip point configurations plus 27 programmable modes DCU-11-C...ccevvnevs Additional Cable, per foot

1
HydroLynx Systems, Inc. Tel:916-374-1800 Sensors
950 Riverside Parkway, Suite 10 « West Sacramento, CA 95605-1501 Fax:916-374-1877 www.hydr olynx.com Page 65
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MODEL 5096
Real-Time Data Transmitter

General Description

The Model 5096 Real-Time Data Transmitter collects, processes, and
transmits anal og and digital sensor dataon eventsand timed intervals.
The collection, processing, and transmission of sensor data is
controlled by parametersthat are easily programmed using aterminal
or computer with standard communications software.
Communications with the transmitter is through an RS-232 port.

The Model 5096 Data Transmitter features on-board data logging
capabilities. Data is stored automatically in memory as backup to
radio transmission or as a stand-alone datalogger. The 24K memory
capacity can store up to 4,000 event data points or more than 12,000
datapointsat uniformtimeintervals. Data can be downloaded using a
portable computer during onsite visits.

The Model 5096 Data Transmitter isfield-programmable, including a
full set of commands for sensor setup and datalogging. Y ou can set
and read sensors, access on-line help, and perform diagnostics at the
remote site. Sensor parameters can be individually set, including
transmission intervals, sampleintervals, and starting val ues. Sensor
data can be cdlibrated to report in engineering units. For firmware
Versions 3.1 and later, no programming is required with default
program setup for standard sensors.

The Model 5096 Data Transmitter logic board has up to 4 digital
inputs, 7 analog inputs, and 8 digital statuslinesfor awide variety of
sensor configurations. The battery voltage can be set to transmit at
selected timeintervals. Each sensor’ sdefault identification number is
based on the setting of the 4 digit ID switch. Each sensor ID number
can be programmed to any other unused number between 0 and 8191.
The programmable ID feature helps avoid ID overlap when adding
additional transmittersto an existing ALERT system.

The Model 5096 Data Transmitter includes a TEST button, LED
indicators, and test points for diagnostic testing. The TEST function
checks memory, both RAM and ROM, clock functions, and sensor
values. Active sensors are read and their values are transmitted.

The Model 5096N ishoused inaNEMA-4X fiberglassenclosureand
is designed for outdoor mounting onto a panel or a mast as well as
indoor wall-mounting. The 5096N can be equipped with aradio and
used as part of atelemetry system, or it can be used as a stand alone
datalogger.

HydroLynx Systems, Inc.
950 Riverside Parkway, Suite 10 « West Sacramento, CA 95605-1501

Tel: 916-374-1800
Fax: 916-374-1877

Model 5096 Real-Time Data Transmitter

Model 5096 Firmware Upgrades

The newest 5096 Data Transmitter 9601-01 firmware release on
January 30, 2006 is Version 4.4.1. This release contains al the
featuresintroduced in previous releases.

Some added firmware features include “Plug and Play” parameter
sets for the Package Data Transmitters: 5096-54, 88, 90, 81 &
5096N. The SHOWALL command displays al active sensor
parameter sets, current raw and calibrated readings, and station setup
parameters. The rain gauge counters can be reset to zero on a
programmed day of the year. A “Listen before Talk” radio feature
waits for no radio carrier before transmitting data reports. Multiple
level tests transmit all sensor data, transmit tone or no tone. The
Enhanced IFLOWS protocol data format is supported. A did-in
modem connection allows telephone polling and data transmitter
setup.

Contact HydroL ynx to request acomplete list of enhancements.

Telemetry Equipment and Accessories
www.hydr olynx.com Page 29



HydroL ynx Systems, Inc.

Specifications

Environment

Operating temperature: ............ -40to 65 °C

Storage temperature: ............... -60to 75 °C

Operating humidity:.................. 0 to 100 %RH, non-condensing

Main Logic Board

Memory Size:.......cccoeveereeriueene. 96 Kbytes, CMOS EPROM - 64 Kb
CMOS RAM - 32 Kb, battery backed

Manual controls........................ Reset switch, Test switch, Station ID

Diagnostic LEDS: ............c....... Test error, power error, Sensor power,

TX-on, test, run

Standby current . .<300 pA (120 pA)

Supply voltage:..........ccceeeeneene 10.5to 18.5 dc (12.2 to 14.5 Vdc
battery operated with radio)

Serial port baud rate:................ 300 (default), 1200, 2400, 4600, 9600

Transmitter baud rate: .300

CPU type: ...ccovvvveene. .80C196 (5MHz)

ClOCK: ...oiieieiiiieieeee Real-time software clock

Digital iNputs: ........cccoeerverneenne. 4 digital channels, up to 100 event

triggers/second, 2 channels up/down

accumulator, 2 channels up only with pre-

divide counter.
Status INPULS:.....cccoeeveeiieeiens 1 channel with 8 digital status lines.
Analog iNPUtS: .......occeereeiienne. 8 analog ch. (10-bit resolution with

+ 0.24% non-linearity error),

7 ch. (0-5 Vvdc), 1 ch. for battery voltage.
Analog supply voltages: ........... Vbatt (12 Vdc nominal) non-switched,

+5 Vdc non-switched,

Vsw (12 Vdc nominal) switched ,

Vref (+5 Vdc) switched

Models 5096-54, 88, 90, 81

Enclosure:........cccccoovvieiinnnen. Aluminum canister
.8 in. diameter x 23 in. high
Weight: ....coooveiiiiiiiieeeeee, 19 Ibs with battery
Shipping weight: .........cccceeen. 12 Ibs (battery shipped separately)
Sensor inputs:.. .Keyed MS male connectors
5096-54 ......ooiiiiiieeeee 1 precipitation digital
5096-88 .......oeiieiieeiieeieene 1 precipitation digital, 1 water level digital
5096-90 ....cueiiiiiieeiie e 1 precipitation digital, 1 water level digital,
1 analog
5096-81 ....c.veiiiiiieiie e 1 precipitation digital, 1 water level digital,
1 wind speed digital, 1 counter digital,
7 analog
5096STATUS.......eevieienne 8 digital status

.12 Vdc, 12 Amp-hour rechargeable gel cell
External 12 VVdc connector:...... 3 pin MS male connector for solar panel or
optional AC charger

ANtENNA: ...t BNC female bulkhead

Serial console: ........ccccveueenens 9 pin D-type RS-232C female connector
mounted on circuit board

Model 5096N

Enclosure:.......cccooveieenieniieenne. NEMA-4X fiberglass

Sizei..oooiii .13.6in.x11.5in.5.3in

Mounting holes.:... .12.75in.x 8in

Weight: ............... .16 Ibs (with battery)

Shipping weight: . .12 Ibs (battery shipped separately)

Sensor inputs:.. .Enclosure with 7 cable strain reliefs
Connections:..........coceeceeneeenene. Screw terminal interconnect PCB for
4 digital, 7 analog, and 8 digital status
or MS connector package
Battery:.......coevierieeiee e 12 Vdc, 7 Amp-hour rechargeable gel cell
.N-type female lightning arrestor
External 12 VVdc connector:...... 3 pin MS male connector for 12 Vdc input
Serial console: ........ccccveueenens 9 pin D-type RS232C Female connector
mounted on circuit board

Options

RTR ..o Radio Link (Specify frequency)

5096STATUS.. .10 pin MS Female Bulkhead Connector
5096RS232...... .7 pin MS Male Bulkhead Connector
9601-XX-VYY ...oeenveenee Firmware Upgrade (Specify model and version)

HydroLynx Systems, Inc.
950 Riverside Parkway, Suite 10 « West Sacramento, CA 95605-1501

Tel: 916-374-1800
Fax: 916-374-1877

« HydroLynx>
Ordering Information

Transmitter in Round Canister, 1 Precipitation Input
..Same as 5096-54 with 2 Digital Inputs

..Same as 5096-54 with 2 Digital, 1 Analog Input
Same as 5096-54 with 7 Analog Inputs and

3 Digital Inputs

5096N.....ccceeviiriiinns Transmitter in NEMA 4X Enclosure

S086-81 TRANSMITTER

5096-90

5096-81
WITH OPTIONAL
5086-STATUS CONNECTOR

5096-90
WITH OPTIONAL

QPTION AVAILABLE ON ALL TRANSMITTERS

Model 5096N Data Transmitter in NEMA-4X Enclosure

Telemetry Equipment and Accessories
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