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History and ExperienceHistory and Experience
Design Analysis Founded in 1972
Early Project Expertise

• Video-On-Demand
• Fiber Optics Communications
• Intelligent Disk Storage Peripheral Controllers
• High Speed Communications Peripheral Controllers 
• Military Aircraft Computer Verification Equipment
• Military Aircraft Data Logging Systems
• Precision Remote Water Pressure Sensors

Formed WaterLog Division in 1988
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• Over 5000 bubbler systems in operation
• Design/Certification of GOES transmitter
• Superior Customer Service 

History and Experience History and Experience cont.cont.
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From the far reaches of Nepal to 
the Northern extremes of Norway, 
Waterlog equipment is there!

Norway – Bubbler System

Katmandu Nepal - Radar

Beijing - Encoder



Key ProjectsKey Projects
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San Diego County San Diego County -- USGSUSGS

After the San Diego fire of 2003, fire damaged hillsides posed aAfter the San Diego fire of 2003, fire damaged hillsides posed athreat from threat from 
rain and mud slides.  Equipment was deployed to provide early warain and mud slides.  Equipment was deployed to provide early warning of rning of 
flood events.  An ALERT system monitors rainfall and transmits tflood events.  An ALERT system monitors rainfall and transmits the data to a he data to a 
remote central site.  An ALERT system differs from traditional dremote central site.  An ALERT system differs from traditional d ata logging ata logging 
systems in that transmissions are initiated by changing events asystems in that transmissions are initiated by changing events at the remote t the remote 
site.  The system is designed to provide advanced warning of pensite.  The system is designed to provide advanced warning of pending flood ding flood 
conditions.conditions.

Figure 1 ALERT Rain Gauge Station
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Mississippi River: US Army Corps of Engineers, Mississippi River: US Army Corps of Engineers, 
Vicksburg DistrictVicksburg District

The river gauge system shown along the Mississippi river installThe river gauge system shown along the Mississippi river install ed by DAA shows ed by DAA shows 
the flexibility of the systems provided by DAA.  Typical river gthe flexibility of the systems provided by DAA.  Typical river gauging stations such auging stations such 
as this are normally equipped with a solar panel, data logger anas this are normally equipped with a solar panel, data logger and one or more d one or more 
sensors ranging from rain gauges, to wind speed direction sensorsensors ranging from rain gauges, to wind speed direction sensors.  This system s.  This system 
shown actually involved two means of communication GOES and RF shown actually involved two means of communication GOES and RF 
communication utilizing our Hcommunication utilizing our H--424 900MHz radio.  Redundancy is an important 424 900MHz radio.  Redundancy is an important 
part of many systems in operation around the world which DAA is part of many systems in operation around the world which DAA is fully capable of fully capable of 
implementing.implementing.

Figure 1 Mississippi River Gauge Station
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Newt Graham (Lock & Dam 18):  US Army Corps Newt Graham (Lock & Dam 18):  US Army Corps 
of Engineers, Tulsa Oklahomaof Engineers, Tulsa Oklahoma

The Lock and Dam 18 remote control system facilitates remote monThe Lock and Dam 18 remote control system facilitates remote monitor and itor and 
control of the spillway control of the spillway tainter tainter gates, hydraulic pumps, miter gates and gates, hydraulic pumps, miter gates and tainter tainter 
water valves.  An operator using the remote controls, video camewater valves.  An operator using the remote controls, video camera and radio ra and radio 
systems can remotely maintain the navigation pool levels and persystems can remotely maintain the navigation pool levels and perform a lockage. form a lockage. 

Figure 1 Newt Graham Lock & Dam

The remote controls employ a Human The remote controls employ a Human 
Machine Interface (HMI) running on Machine Interface (HMI) running on 
a computer workstation.  The Internet a computer workstation.  The Internet 
Protocol (IP) network provides Protocol (IP) network provides 
communication with the HMI communication with the HMI 
workstations. workstations. 
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Newt Graham (Lock & Dam 18):  US Army Corps Newt Graham (Lock & Dam 18):  US Army Corps 
of Engineers, Tulsa Oklahoma of Engineers, Tulsa Oklahoma –– Cont.Cont.

The system employs fiber optic communication throughout the struThe system employs fiber optic communication throughout the structure.  cture.  
The lock house has a marine radio which provides communication wThe lock house has a marine radio which provides communication with ith 
boat traffic.  The remote control system provides access to and boat traffic.  The remote control system provides access to and control control 
the radio via an Internet Protocol connection.the radio via an Internet Protocol connection.

Figure 1 Example HMI Screen & Camera Page
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Copan Dam: US Army Corps of Engineers, Copan Dam: US Army Corps of Engineers, 
Tulsa Oklahoma Tulsa Oklahoma 

The Copan Dam remote control system provide remote monitor and cThe Copan Dam remote control system provide remote monitor and control of the ontrol of the 
tainter tainter gates and lowgates and low--flow valve.  The control system includes a networked control flow valve.  The control system includes a networked control 
system comprised of intelligent actuator and sensor notes.  Distsystem comprised of intelligent actuator and sensor notes.  Distributed control ributed control 
allows computer intelligence for control and instrumentation to allows computer intelligence for control and instrumentation to be placed as be placed as 
physically close to the point of actuation or measurement as posphysically close to the point of actuation or measurement as possible.  A web server sible.  A web server 
located at the dam structure provides communication with distantlocated at the dam structure provides communication with distant remote control remote control 
workstations using Internet Protocol (IP).  The system is equippworkstations using Internet Protocol (IP).  The system is equipped with paned with pan--tile tile 
cameras and a JPEG video server.  Communication is done with Tcameras and a JPEG video server.  Communication is done with T--1 grade 1 grade 
telephone service to a nearby project office and then a wirelesstelephone service to a nearby project office and then a wirelesslink across the lake.link across the lake.
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New Brunswick: New Brunswick Power New Brunswick: New Brunswick Power --
CanadaCanada..

New Brunswick Power was looking for a solution for their remote New Brunswick Power was looking for a solution for their remote sites sites 
which needed to operate in a cold, humid environment.  DAA proviwhich needed to operate in a cold, humid environment.  DAA provi ded the ded the 
solution for the project which consisted of 8 stations throughousolution for the project which consisted of 8 stations throughout the Province t the Province 
transmitting water levels through GOES communication.  The systetransmitting water levels through GOES communication.  The system m 
proved to be extremely reliable, cost effective and provided NBPproved to be extremely reliable, cost effective and provided NBP with the with the 
low maintenance systems they required. low maintenance systems they required. 



ProductsProducts

Logger/Sensor
H-350XL

Bubbler/Logger
H-350XL/H-355

Bubbler
H-355
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Logger/Transmitter
H-522+

System 
5000



Submersible Pressure
H-310 and H-312

Absolute Shaft 
Encoder H-334

Water Level Recorder
DH-21

Radar Level
H-3611

Products ContinuedProducts Continued
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Inclinometer
H-335



XL Series XL Series DataloggersDataloggers
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• Ideal for small Hydrologic/Met Stations
• Built-in key pad with easy to read display
• External button for simplified means to view current readings
• Three RS-232 Serial Ports – local terminals, modems, Radios..
• Four analog inputs
• SDI-12 inputs
• Two programmable digital inputs/outputs
• One event counter input 
• Frequency Input
• Quadrature shaft encoder input
• Scalable and programmable 4-20mA Output
• Nonvolatile internal storage (4 Meg and up)
• Sealed, corrosion-resistant, nonconductive enclosure
•Operating temperature range –40 to 60ºC



System 5000System 5000
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• Ideal for small to complex Hydrologic/Met Stations
• Built-in touch screen display
• Ethernet connection
• USB ports
• External button for simplified means to view current readings
• Two RS-232 Serial Ports – local terminals, modems, Radios..
• SDI-12 inputs
• 32-bit,  192MHz, Arm-9 processor
• Analog, digital I/O’s, Event counters, Frequency Inputs *
• Scalable and programmable 4-20mA Output
• Nonvolatile internal storage (32 Meg and up)
• Operating temperature range –40 to 60ºC

* Slot Expansion for additional channels



Communication OptionsCommunication Options
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• GOES/INSAT/METEOSAT
• Radio – 900mHz
• Phone/Voice Modems
• GSM/GPRS Modems
• Others… 



Water Level Measurement TypesWater Level Measurement Types

• Shaft Encoders
• Submersible Pressure Sensors
• Bubbler Systems
• Radars
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Shaft EncodersShaft Encoders
HH--3301/3311 and H3301/3311 and H--33423342

• Battery powered with minimal current drain
• Built in LCD Display with “Push to Read” button 

(3311 and 3342 versions only)
• 200 counts per revolution for SDI-12 output (3301 & 

3311)
• 65,536 counts/revolution (3342 only)
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Logger/Bubbler Logger/Bubbler –– ComboCombo
HH--350XL/H350XL/H--355355

• H-350XL provides sensor, storage & communication
• Complete gas purge bubbler system replacement 
• No mercury
• No heavy, dangerous Nitrogen tank required
• Automatic and/or controlled purge
• Measures depths up to 35 Meters (50 psi)
• Dependable mass flow rate control (temperature comp.)
• Flow rates are selectable
• Low power operation
• Accuracy 0-15psi range  +0.007ft (2.1 mm)
• Accuracy 0-30psi range +0.015ft (4.3 mm)
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Submersible Pressure SensorSubmersible Pressure Sensor
HH--312/H312/H--310310

H-312 
• Accuracy at 34 foot range +0.017 ft (5.2mm)
• Accuracy at 69 foot range +0.035 ft (10.68mm)
H-310
• Accuracy at 34 foot range +0.007 ft (2.13mm)
• Accuracy at 69 foot range +0.014 ft (4.27mm)
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RadarRadar
• Non contact sensing of water level
• Typical accuracies over full range 0-115 ft (35m) +0.03ft 

(9.1mm)
• Temperature Range –40 to 60ºC
• Scales the measured distance into stage of meters or other 

units.
• Enclosed is nonconductive and corrosion proof  housing
• Sealed watertight enclosure
• Universal mounting bracket
• Probe settings user programmable
• Output options: SDI-12 
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Other ProductsOther Products
• Inclinometer
• Radio Communication Equipment
• SDI-12 Converters

• SDI-12 to RS-232
• Quad to SDI-12
• Event to SDI-12
• Analog to SDI-12
• SDI-12 to 4-20mA
• SDI-12 Remote Display
• 8 Channel Analog Input Module
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Applications/Product UsesApplications/Product Uses

• Flood Warning Systems
• Environmental Monitoring & Control
• Hydro-Meteorological Measurement
• Lake and River Monitoring  
• Dam Monitoring & Control  
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Flood Warning SystemsFlood Warning Systems

Alert Radio
H-264

Rain Gauge
H-340

Encoder
H-331/334

Design Analysis Associates Inc. – 75 West 100 South – Logan, Utah, 84321 – Ph (435) 753-2212, Fax (435 753-7669 – www.waterlog.com



Environmental Monitoring & Environmental Monitoring & 
ControlControl
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HydroHydro--Meteorological StationsMeteorological Stations

Wind Speed/Direction
Temperature/Relative Humidity
Solar Radiation
Rainfall
Barometric Pressure
Evaporation
Others

Sensors:

Communication Methods:
Satellite – GOES, INSAT, METEOSAT
Radio
Phone/Cell
Hardware
Data Card
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Lake & River MonitoringLake & River Monitoring

Bubbler Combo
H-350XL/355

Submersible Pressure
H-310
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