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The following specifications are written to describe a First Responder’s 

Weather Station used for Hazmat and Anti-Terrorist Response. 
 
 

 WEATHER STATION SPECIFICATIONS 
 

Why this feature is important 

1.0 ELECTRONICS MODULE 
1.1 Central processor shall be 32-bit microprocessor 

or greater. 
Can process the data instantaneously and 
will be able to expand to accept future 
sensors. 

1.2 Analog to Digital conversions of sensor data shall 
be resolved to 18 bits or greater. 

This will insure no accuracy of the sensor 
(current or future sensors) is lost in the 
electronic conversion of data. 

1.3 Transient protection against lightning, electric 
surges, radio noise, etc. shall be provided to every 
incoming and outgoing wire either by Gas Tubes, 
Transzorbs or both. 

These are typically used in high electronic 
noise areas – generators, engines, radios, 
etc.  This will keep the data accurate. 

1.4 Housing shall be aluminum. Aluminum is tough and NON-sparking 
(will not create a spark if coming into 
contact with other metals). 

1.5 Housing shall be 6061-T6 aluminum. This is a Mil-spec anti corrosive alloy AND 
you need aluminum so the compass will not 
be affected. 

1.6 Housing shall be Double O-ring sealed. This is the only way to seal a unit enough 
so that it can be de-contaminated with 
water, soap or chemical cleansers. 

1.7 Housing shall be protected with a baked-on 
thermoplastic resin. 

Only this type of coating will both adhere 
properly to aluminum AND repel chemicals 
and corrosion. 

1.8 Mil-spec calculated mean-time-to-failure-rate shall 
be 33 months or greater.  Manufacturer must 
supply detailed documentation and verification of 
any and all mean-time-to-failure rate claims and 
calculations.   

This is a rigorous, approved means of 
calculating a true MTBF. 

1.9 The wind data shall be vector averaged and a 
running 5 minute average with 30 second update 
shall be provided. 

You must calculate winds in this manner to 
accurately track a cloud or plume of 
chemical. 

1.10 All other measurements and calculations shall be a 
running average over 5 minutes. 

Necessary for accurate tracking of airborne 
chemicals. 

1.11 Microprocessor, housing and all system sensors 
shall weigh less than 12 pounds. 

Weight is important – but so is a solidly 
build unit.   

1.12 System must be automatically turned ON/OFF and 
boot up system when power is applied or removed. 

This is to eliminate external switches and 
prevent down time due to unsupervised 
power interruptions. 

1.13 System must contain BOTH a hardware and a 
software watchdog timer. 

These two watchdog’s combined will 
automatically re-boot the system if any 
disruption in correct operation occurs. 

1.14 System must compute and send out data via RS-
232 without any exposure of analog or digital data 
by ANY cable. 

In such high electronic noise environments 
(engines, generators, radios, etc.) this noise 
can corrupt analog and digital data through 
cables.  It CANNOT corrupt RS-232 data. 
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1.15 The offeror Shall have a proven list of customers 
that are using their system with a direct data feed 
to SAFER® software. 

This interface is complex and should be 
already proven so that no time and money 
is wasted building one that may never, in 
fact, work. 

2.0 SHIELDED AMBIENT AIR TEMPERATURE and RELATIVE HUMIDITY SENSORS 
2.1 Sensors shall be electronically and physically 

integrated with system electronics without any 
external wires or cabling. 

This guarantees that data will not be 
corrupted by outside electronic and 
mechanical noise. 

2.2 Shields to prevent solar heating shall be of the Gill 
Design. 

Professor Gill designed the shields we use 
many years ago and there are many papers 
written about the effectiveness of his shield 
design. 

2.3 AT Accuracy: +/-0.3° C; Range: -40° C to +125° 
C; RH Accuracy: +/-3% error; Range: 0-100% 
RH. 

Accuracy needed for dispersion models. 

3.0 BAROMETRIC PRESSURE SENSOR 
3.1 Sensor shall be electronically and physically 

integrated with microprocessor and housing 
assembly without external wires or cabling. 

No cables and wires assure no interference 
from electrical and mechanical “noise”. 

3.2 Sensor shall be protected within O-ring sealed 
housing, yet vented for accurate pressure 
measurement. 

This protects the sensor, eliminates cables 
and ensures accuracy.  Barometer must 
have a vent that is exposed to the air 
pressure in order to work properly. 

3.3 Sensor vent must include an in-line desiccant and 
chemical trap. 

This trap keeps out moisture and chemicals 
that could damage the sensor.  By putting it 
“in-line” it ensures that only under rare 
conditions will the trap be contaminated 
(regular maintenance will detect this). 

3.4 Accuracy:  +/- 3 mbar (.088 inches Hg); Accuracy 
Range:  -20 to +50°C (-40 to 122°F). 

Necessary accuracy over this temperature 
range for accurate dispersion model results. 

4.0 WIND SPEED AND AZIMUTH SENSORS 
4.1 Sensors shall be electronically and physically 

integrated with microprocessor and housing 
assembly without external wires or cabling. 

This guarantees that data will not be 
corrupted by outside electronic and 
mechanical noise. 

4.2 Constructed primarily with rigid UV stabilized 
thermoplastic with stainless steel and anodized 
aluminum fittings.  Wind speed sensor to be 
helicoid propeller.  Overall weight 2.2 lb. 

Allows accuracy, while maintaining 
ruggedness and ease of maintenance.  
Helicoid propeller proven more accurate 
than cup and vane and will not attract 
chemical exposure (as cups do). 

4.3 Survival: 100 m/s (220 mph), Threshold: 1.0 m/s 
(2.2 mph) 
Speed: Range 0 to 60 m/s (134 mph) 
Direction:  Range 360° mechanical, < 355° 
electrical, Distance Constant 2.7 m (8.9 ft). 

Proves ruggedness and accuracy. 

5.0 AUTOMATIC AZIMUTH ALIGNMENT TO TRUE NORTH 
5.1 Integrated with microprocessor and housing 

assembly without external wires or cabling. 
This guarantees that data will not be 
corrupted by outside electronic and 
mechanical noise. 
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5.2 Continually operating electronic flux gate 
compass, with no moving parts, and preset 
magnetic deviation integrated with wind direction 
data to produce azimuth data corrected to true 
north.  Gimbal accuracy allows up to a 30° tilt of 
the tower. The compass must be integrated with 
the control software to produce end data without 
requiring physical alignment of the sensor. 

Fluxgate compass has no moving parts so 
the readings are instantaneous (older 
compasses have needles to point north that 
take time to stabilize). 
Gimbal allows accurate direction even if 
tilted or on a hill. 
The compass must be keyed and locked into 
the wind monitor or erroneous direction 
data can occur. 

6.0 SOLAR RADIATION SENSOR 
6.1 Unit shall have an integrated solar radiation sensor 

with no exposed cables, yet clearance from 
shadows of unit and tower.  

This sensor is required by SAFER® 
dispersion model.  No cable guarantees that 
data will not be corrupted by outside 
electronic and mechanical noise.  And unit 
will not function properly in shadows. 

6.2 Sensor arm shall be welded, aluminum. Aluminum is non-sparking, corrosion 
resistant and will not affect the compass.  
Welded is for durability. 

7.0 ENVIRONMENTAL SPECIFICATIONS 
7.1 Must meet or exceed exposure to the following 

environmental tests per MIL-STD-810E  
Temperature:  Operation from -25 to +70° C (-40 
to +160° F);  
Pressure: Operation from 800 to 1100 mBar;  
Humidity:  10 day exposure with 100% relative 
humidity; Solar Radiation:  +50° C 
Rain:  10 cm/hr with 35 m/s wind speed and 
direction; Shock/Vibration:  Survival of 6-ft drop. 

Proves ruggedness of unit. 

8.0 PLUME DISPERSION MODEL INTERFACE 
8.1 System must be capable of interfacing 

automatically with SAFER® plume dispersion 
model currently in use by this department.  Data 
must be fed directly into the model, eliminating 
manual data entry or intervening software.  
Vendor shall provide proven references (more 
than 5) of where this is being done. 

Proof that this sophisticated challenge is 
already achieved. 

9.0 LIKE REFERENCES  /  PROVEN PERFORMANCE 
9.1 At a minimum, 300 (three hundred) identical 

systems must be in use for similar purposes 
especially where data is fed directly into a plume 
model used by First Responders. Manufacturer 
must supply agency with end users, points of 
contacts and documentation for verification of 
claims. 

Proof that the system is working for this 
intended purpose is given already and is 
proven in its effectiveness. 

10.0 MOUNTING APPARATUS 
10.1 Mounting bracket shall be of a single piece which 

achieves a positive lock electrical, mechanical, 
data and ground connection ALL through a single 
bayonet style mounting device. 

This ensures all connections are made in a 
single action.  Multiple actions can create 
mistakes in an emergency environment and 
cause malfunction or waste valuable time. 

10.2 Weather station must be compressed against an air 
and weather tight gasket once lever arms are 
activated. 

This ensures that the unit will stay in place 
under all vibration and consequent 
movements. 
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10.3 Mounting bracket shall be secured by pull down 
lever arms. 

This ensures the station and the bracket will 
survive responding to all emergencies in all 
weather conditions.  It also allows the unit 
to be decontaminated and if desired to be 
left in the mounted position on the vehicle 
at all times. 

10.4 Weather station shall be sealed via an O-ring over 
the electrical connection when mounted in the 
bracket. 

This prevents even vapor from access to the 
electronic and power connector. 

10.5 Mounting device will terminate in standard pipe 
threads. 

This allows the mounting bracket to be 
easily installed anywhere with either a 
simple threaded sleeve or an adaptor and 
sleeve. 

 

 
Optional Ultrasonic Wind Monitor 

(If a non-moving part wind monitor is desired – substitute this for section 4.0 above) 
 

4.0 WIND SPEED AND AZIMUTH SENSORS – Ultrasonic Wind Monitor 
4.1 Sensor shall be electronically and physically 

integrated with microprocessor and housing 
assembly without external wires or cabling. 

This guarantees that data will not be 
corrupted by outside electronic and 
mechanical noise. 

4.2 Constructed primarily with rigid UV stabilized 
thermoplastic (Luran S KR 286) with stainless 
steel and anodized aluminum fittings.  Wind speed 
sensor to be an ultra-sonic with no moving parts.  
Overall weight less than 1 lb. 

Allows accuracy, while maintaining 
ruggedness and ease of maintenance.  
Helicoid propeller proven more accurate 
than cup and vane and will not attract 
chemical exposure (as cups do). 

4.3 Survival: 100 m/s (220 mph), Threshold: 0.0 m/s 
(0.0 mph) 
Speed: Range 0 to 60 m/s (134 mph) 
Direction:  Range 360° mechanical, No “dead” 
zone 
10 Year MTBF (Mean-Time-Between-Failures). 

Proves ruggedness and accuracy. 
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HAZMAT WEATHER 
STATION SPECIFICATIONS 

 

Why this feature is important 

11.0 PORTABLE TOWER (Optional) 
11.1 A three-meter tripod tower made from 

6061-T6, non-sparking intrinsically 
safe, aluminum with baked-on 
thermoplastic resin. 

 

11.2 Climate protected battery power using 
quantity of nine (9) standard “D” cell 
type batteries must be included inside 
the tower structure to support all 
meteorological sensing, processing 
and transmitting systems.  Battery life 
as specified under section 1.0, to 
operate 72 hours continuous use. 

 

11.3 An audible low voltage warning 
beeper externally accessible without 
interfering with system operations. 

 

11.4 The meteorological systems must 
attach to the tower via a Kamlock 
torque couple, and maintain 
protection of the electrical systems 
from extreme environmental exposure 
and chemical atmospheres.    

 

11.5 The tower as a stand-alone unit to 
survive 60 mph wind gusts.  

 

11.6 The tower must have a minimum tilt 
limit of 12 degrees with all sensors 
installed.   

 

11.7 Tower sections and electronics 
module to assemble by one person 
without the use of any tools. 

 

12.0 RADIO TRANSMITTER AND INTEGRATED MODEM (Optional) 
12.1 Integrated within Item 1 

microprocessor and housing assembly 
without external wires or cabling. 

 

12.2 UHF transmitter operating at 467.8 
MHz shall have two-watt power, for a 
minimum 5-mile line-of-sight 
broadcast, allowing for radio 
interference. 

 

12.3 The transmitter shall require no 
special licenses or permits on the part 
of the operator. 

 

12.4 A 1200 baud radio modem electrically 
and physically integrated with the 
transmitter to allow serial data 
communications broadcast from Item 
2 microprocessor. 

 

12.5 Flexible antenna to be the only 
external component. 

 

13.0 RADIO RECEIVER AND INTEGRATED MODEM 



 

Coastal Environmental Systems, Inc. 
www.CoastalEnvironmental.com  6

13.1 UHF radio receiver with display for 
remote reception of data. 

 

13.2 1200 baud radio modem electrically 
and physically integrated with the 
receiver for capturing received data 
and allowing serial port connection 
and communication.   

 

13.3 Data must be accessible with digital 
readout display screen usable in a 
stand-alone fashion without needing a 
computer monitor or screen. Receiver 
and display must be capable of being 
powered from both 12v DC or 120v 
AC source.   

 

13.4 LED data reception indicator alerts 
user to incoming data and data 
frequency. 

 

13.5 LED power-on indicator.  
13.6 Data display must house internal 

emergency battery backup in the 
event of a power surge or loss.   

 

13.7 All data fields must be displayed fully 
and simultaneously on 4x20 character 
LCD with EL backlighting.   

 

13.8 Display must incorporate low voltage 
indicators for both the tower and 
receiver power supplies in the form of 
a flashing “T” (low tower battery 
power) or a flashing “R” (low receiver 
battery power).   

 

13.9 Receiver housing to be made from 
.125” aluminum with grain finish; 
8.25” L x 4.75” H X 5.125 D outside 
dimension. 

 

14.0 STORAGE AND SHIPPING CONTAINER 
14.1 ABS travel case with custom cut foam 

inserts capable of protecting the 
system instrumentation for transport, 
shipping and non-operational 
handling.  (Canvas carrying case for 
tripod). 

 

 


