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General 
1.1 Introduction 

This manual is designed to assist a contractor retained to prepare a site for an Automated 
Weather Observing System (AWOS). Site preparation includes not only the actual physical 
work, but permits, licenses, and coordination with airport authorities. This document provides 
details for concrete, towers, conduit and underground lightning protection.  

The actual installation of sensors and equipment described in the AWOS 3000 Installation and 
Checkout Manual (3000-017) will be performed by or under the direction of All Weather, Inc. 

There are several different AWOS 3000 systems that differ in the sensors that are installed. 
There is a Site Preparation Manual is specific to each AWOS 3000 system category, so you will 
need to refer to the correct Site Preparation manual for the system category you are installing. 
The different AWOS system categories are listed below. 

An AWOS A site uses only the base and the lower section of a stacked tower (Model 8509), 
shown in the 3000-A-007 drawings at the back of this manual. Each drawing sheet is labeled 
with a text caption. These captions will be used within this document to identify the relevant 
sheet(s).  

1.2 Definitions 
As used herein, the term contractor refers to the site preparation contractor who has been 
assigned responsibility for all site survey and preparation tasks.  

The term manufacturer refers to All Weather Inc., who will provide and install the AWOS 
hardware. 
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AWOS SYSTEM CATEGORIES  

AWOS A AWOS I AWOS II 
AWOS A-V 

AWOS III 
AWOS III P 

AWOS III T 
AWOS III P/T AWOS III P/T/Z PLATFORM ELEVATED 
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1.3 Steps Before Site Preparation Begins 
The proposed locations of the tower and sensors also take into account the requirements of FCM-S4, 
Federal Standard for Siting Meteorological Sensors at Airports, and ICAO Annex 14, Aero-
dromes, so that the tower and sensor locations conform to operational, regulatory, and safety 
requirements. Some guidelines for locating sensors are included in the User’s Manuals for the 
individual sensors, where appropriate, but these are only technical guidelines for the individual 
sensors and do not take into consideration the broader guidelines for a complete system. 

Send FAA Form 7460-1, Notice of Proposed Construction or Alteration, to the FAA Air Traffic 
regional office located in the area you plan to build the tower at least 

• 30 days prior to the date you propose to begin construction, or 

• 30 days before you plan to file an application for a construction permit, 

whichever is earlier. 

Site preparation activities may not commence until a Notice to Proceed is received and all 
permits and licenses required by local authorities for the work have been procured. 

1.4 Requirements 
Site preparation consists of all functional responsibilities from coordination with airport authori-
ties to the installation of the wind tower, foundations, conduits, and other physical preparations 
for the AWOS.  

NOTE: NATIONAL AND LOCAL CODES SHALL HAVE PRECEDENCE OVER ANY 
INSTRUCTION OR DETAIL IN THIS DOCUMENT. 

1.5 Coordination with Airport Authorities 
The Airport will furnish the contractor with information relative to the facility. As available, this 
information will include equipment layout drawings, aerial photographs, coverage charts, ob-
struction plots, contour maps, existing termination points for commercial power and communi-
cations systems, and plot plans delineating proposed construction. Specific manufacturer’s data 
is included in this document. 

Coordination with airport authorities will address locations of power and communication termi-
nation for the remote site as well as the central site. Coordination with airport authorities should 
also include site access procedures and site contact information for use during site preparation 
and system installation. 
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Site Preparation 
Once a Notice to Proceed is received and all permits and licenses required by local authorities 
for the work have been procured, the contractor shall perform the following site preparation 
work. 

1. Perform clearing, grading, excavation, filling and backfilling.  

2. Provide all concrete work (tower base, sensor foundation pads, etc.) 

3. Install the 10' tower with obstruction lights and lightning rod.  

4. If applicable, provide and install a data cable from the 10' tower to the central data 
processing computer. 

5. Provide and install an underground power run to the AWOS sensor site, terminating in 
(as required) junction box(es), disconnect box, transformer, duplex outlet, and a circuit 
breaker panel next to the tower. 

6. Provide and install all below grade grounding for lightning protection for the AWOS 
system. 

7. Provide and install the conduits between the 10' tower and junction boxes at the sensor 
foundations. Refer to the Site Layout, Trenching and Grounding and Electrical Conduit 
drawings. 

8. Install and energize the tower lights (see the Tower Lighting Installation drawings). 

9. Provide and install antenna masts. 

The tower, obstructions lights, lightning rod, VHF radio mast, and optional tower-mounted UHF 
radio masts are either provided by All Weather, Inc. or are procured by the airport authority. All 
other materials required to perform the site preparation instructions listed are provided by the site 
preparation contractor. The Material List in Chapter 8 describes the materials required to do the 
site preparation work. 

Chapter 
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Elevation and Wind Direction Benchmarks 
A surveyor should be retained to locate the North benchmark. 

A wind direction reference point must be established in one of the four cardinal directions to 
align the wind direction sensor. It is simplest to use True North as the reference, though at some 
installations this may not be feasible. The reference point should be established relative to the 
center of the AWOS tower. The following instructions explain how to locate a North benchmark. 
Any of the other three directions can be determined once True North has been established. 

True North uses the earth's geographic meridians, while Magnetic North is the North indicated 
by a magnetic compass. Depending on a site's location, Magnetic North is to either the East or 
West of True North (with the exception of sites along the "line of zero declination", where 
Magnetic and True North are the same). This difference, measured in degrees, between True 
North and Magnetic North is known as the magnetic declination. For sites west of the line of 
zero declination (which runs roughly from west of Hudson Bay, down along Lake Michigan to 
the Gulf Coast in western Florida), the magnetic declination is "Easterly". For sites east of the 
zero line, the declination is "Westerly". The magnetic declination for a particular site can be 
obtained from the site survey data form, airport directory, or from a U.S. Geological Survey map.  

Use a surveying compass with telescope that can provide a measurement accurate to within 1° to 
determine True North at the installation site.  

Once True North has been established, use the surveying compass to determine the location at 
which the benchmark will be installed. Install the benchmark approximately 100 feet from the 
tower, and note the location in the log book. 

The benchmark must be suitably protected from being buried, cut down, or destroyed during 
normal maintenance of the area. 

In addition to determining a wind direction benchmark, the barometric pressure sensor site ele-
vation needs to be determined so that it can be factored into the altimeter calculations. The con-
tractor doing the site preparation work does not have to do this directly since the information 
may be determined from the site survey data form, airport directory, or from a U.S. Geological 
Survey map. 

Chapter 
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Hardware Installation 

The hardware installation includes the construction of all foundations, placement of conduit, 
erection of the tower, connection of the AC power distribution system, tower lights, and 
lightning rod, and, for radio data link installations, installation of the antenna mast and antenna. 

4.1 Foundations 
Foundations described in this section apply to installations in the Continental U.S. where the 
frost depth does not exceed 36 inches. Increase foundation depth accordingly where frost depths 
may exceed 36 inches.  

An AWOS A site uses only the base and the lower section of a stacked tower (Model 8509), 
shown in the 3000-A-007 drawings at the back of this manual.  

4.1.1 Ten-Foot Tower 
Refer to the Tower Foundation drawing for tower foundation construction details. Only the 
bottom section is need for an AWOS A installation. 

Construct a 2×4 frame for the portion of the pad above ground surface. Locate foundation bolts 
in the 2×4 frame as specified in the drawings for later use to secure a mounting frame for the 
junction boxes, etc. The bottom of the hole should have a six-inch indentation that is filled with 
compacted sand and gravel for drainage of the tower legs. 

When all forms and wire mesh are installed and the tower base is in place (note: install the tower 
base with the mounting holes up), pour the concrete, making sure that the tower is vertical to ±2 
degrees. The concrete should be crowned slightly to allow water to runoff. When the concrete 
has set, remove the 2×4 forms and backfill as required. Bevel all pad edges. 

Chapter 
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4.2 Conduit, Trenching, and Lightning Protection 
All sensor locations will require signal, power, and lightning protection cables. The conduit, 
trenching, and lightning protection details are specified in the drawings. 

After the foundations are poured, excavate a trench from the incoming power source (and land 
line communications cable, if applicable) to the 10' tower and from there to each of the founda-
tion pads. Refer to the Site Layout, Trenching and Grounding drawings for trenching details. 
All conduits and lightning protection cables will be installed in this trench. Install the 3/4" x 10' 
L ground rod. To this ground rod, weld or clamp a #4/0 AWG ground wire for each foundation 
pad, and any other ground wires that may be necessary. Route a cable to each pad in the most 
direct method. Do not bend any of the ground cables in less than an 8" radius at any point in the 
cable length, and do not bend any cable to an angle sharper that 90°. Connect each cable to the 
point on the pad shown in the individual Sensor Foundation drawings using an M105656-00 
lug. The lug is attached to the tower leg on either tower according to the Tower Installation 
drawing. Before attaching the lug, remove paint by scraping or sanding to ensure a good elec-
trical connection, as the tower itself will function as a lightning down conductor. Another cable 
is attached by an M105656-00 lug to a bolt on the mast on the visibility pad. A lug is to be left 
attached to the cable that comes out of the ground at the ceilometer pad, with the cable length 
such as to reach the approximate center of the pad. The All Weather, Inc. engineer will connect 
this when installing the sensors.  

Note that all buried ground connections are to be exothermically welded to comply with 
Advisory Circular 150/5220-16C, Section 34, with respect to lightning and surge protection. 

Install the power cables and conduit that supply power to the site to the equipment mounted on 
the frame at the tower location (see Section 4.3).  The frame details are defined in the drawings. 
Place power conduits in the trench, and attach junction boxes or 90° condulets at the sensor 
foundations. The ends at the tower connect to the circuit breaker cabinet. The junction boxes or 
condulets at the sensor pads are supported by rigid conduit and straps attached to the foundation. 
Install the signal conduits in the same manner, securing the ends at the tower to a junction box on 
the frame. If applicable (land line sites), install the incoming communications conduit and cable 
from the central data processing computer to a junction box next to the tower (see Section 4.3.2). 

Place electrical wire of an appropriate size and type in the electrical conduits running from the 
circuit breaker panel to junction boxes at the sensor pads. 

Place 3/16" pull ropes in all signal conduits running between the tower and the sensor pads. 

Backfill and compact the trench. 
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4.3 Utility Services 
4.3.1 Input Power 

The contractor shall provide and install the required AC input power (see the Power Require-
ments drawing) for use by the AWOS, connecting to an existing power source as determined 
during the site survey. 

Transformers, main disconnect boxes etc., if required, shall be provided in accordance with 
ANSI-C57, 12.25-1981. 

4.3.2 Communications 
At airports designated as “land line” (as opposed to UHF/VHF radio data link), provide and 
install a communications data cable as specified in the materials list from a junction box next to 
the tower to the AWOS central data processing computer. The maximum length is 4,000 feet. 
The cable should be either in a conduit for its full length, or of a type suitable for direct burial. 

4.4 Tower Installation 
Do not install towers near power lines. All towers should be installed by experienced and trained 
personnel. All installations must be grounded per local and national codes. 

The use of a climbing belt is mandatory for any person climbing the stacked tower. 

Do not install the tower until the foundation concrete has cured adequately. See the Tower 
Installation drawings for installation details. 

4.4.1 Lightning Protection 
Remove paint from the area under the lightning rod clamps, and install the lightning rod accord-
ing to the Tower Installation drawing. 

Note that a lightning rod does not need to be installed if there are taller structures with existing 
lightning rods in the vicinity. 

4.4.2 UHF/VHF Data Link Antenna Mast (Data Link Installations Only) 
(See the Radio Data Link Antenna Mast drawing). Bend a piece of ¾" conduit (rigid or EMT) 
as shown on the drawing. Locate the antenna mast on the side of the tower nearest the Central 
Station Equipment. No obstructions may exist between the antenna on the tower and the antenna 
located near the Central Station Equipment. A clear line-of-sight path is required. Use the 
M488292-00 antenna mount to attach the antenna to the mast instead of the bracket provided 
with the antenna.  

The All Weather, Inc. engineer will install the antenna and the antenna cable.  
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4.5 Central Data Platform (CDP)  
Place the CDP at an indoor location specified by the airport authority. The indoor space must 
accommodate the 11RU equipment rack, which is 22" × 20.5" × 20", and weights about 150 
pounds, including the UPS power supply. The location should take into account the need to 
access the front and both sides of the rack. 

4.5.1 Equipment 
The CDP is mounted in an industrial-grade 11RU rack along with a UPS. The rack also houses 
the VHF ground-to-air radio and the CDP options.  

4.5.2 Temperature Requirements 
The indoor equipment must be located in a conditioned space where the temperature is main-
tained between 40°F and 105°F, with a relative humidity between 5% and 90%. 

4.5.3 Power Requirements 
The indoor equipment must be located within three feet of an outlet with 120 V AC, 60 Hz 
(± 5%). The indoor equipment requires 500 V·A and should be on a dedicated 15 A circuit. 

4.5.4 Telephone Requirements 
The indoor equipment must be located with access to a telephone line terminated with an RJ-11 
connector. The phone line is dedicated to the AWOS modem and must not be shared with other 
telephones, FAX machines, etc. 

4.5.5 VHF Voice Radio Antenna Mast 
The VHF radio antenna (supplied and installed by All Weather, Inc.) will be located outdoors and 
away from obstructions. The antenna should not be mounted within 100' of other radio transmit-
ters, such as a UNICOM transmitter. If such a location is not available for the radio mast, contact 
All Weather Inc. for further instructions. This antenna is usually mounted on the roof of a building; 
other mounting configurations are available (see the Central Station Antenna Mast Options 
drawing). The mast should be at least 5' in length. Install the desired antenna mount and mast.  

The VHF radio antenna and cable will be installed by the All Weather Inc. engineer. 
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4.5.6 UHF/VHF Data Link Radio Antenna Mast (Data Link Installations Only) 
The UHF/VHF Data Link Radio Antenna (supplied by All Weather Inc.) must be located outdoors 
and away from obstructions. This antenna is usually mounted on the roof of a building; however 
other mounting configurations are available (see the Central Station Antenna Mast Options 
drawing). The antenna mast should be at least 5' in length. This antenna should be mounted at 
least 20' away from the VHF Voice Radio Antenna. Install the desired antenna mount and mast.  

The All Weather, Inc. engineer will install the antenna and antenna cable.  

4.5.7 AWOS Net (optional) 
Some AWOS systems use the optional AWOS Net. The AWOS Net can be used as a Web server 
and/or to support a remote display. There are three types of AWOS Net, each based on the com-
munication protocol used by the AWOS Net. 

4.5.7.1 RS-232 AWOS Net 
No additional site preparation work is needed for this AWOS Net type. 

4.5.7.2 RS-485 AWOS Net 
No additional site preparation work is needed for this AWOS Net type. 

4.5.7.3 UHF Radio AWOS Net 
The UHF radio AWOS Net is used when the AWOS Net cannot be hard-wired to the CDP or is 
more than 4000 feet from the CDP. The CDP must be communicating with the DCP using a 
UHF radio for this AWOS Net option to be used. 

An antenna mount like the VHF antenna mount described in Section 4.5.5 must be installed on 
the roof of the building or some other appropriate location within the line of sight to the CDP 
UHF radio antenna. The AWOS Net device uses the same frequency as the DCP–CDP UHF 
radio link 

Install the antenna mount and mast (see the Central Station Antenna Mast Options drawing). 
The mast should be at least 5' in length. 

The UHF radio antenna and cable will be installed by the All Weather Inc. engineer. 
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Site Cleanup and Restoration 

Site cleanup and restoration shall include the following: 

1. Removal of all contractor-furnished material, tools and equipment that will not become 
airport property upon acceptance of site work. 

2. Removal of all trash, litter, packing, and excess material from the site, to be disposed of 
by the contractor. 

3. Restoration of previously existing access roads, parking areas, building exterior or other 
portions of the site inadvertently damaged by the contractor so as to be returned to the 
same condition as existed before beginning work at the site. 

4. Optionally, fill site with gravel or crushed rock for drainage and control of vegetation.  

5. Upon completion of the site cleanup and restoration, the contractor shall obtain a written 
release from the property owner attesting that the sites have been restored to a satisfac-
tory condition. 

Chapter 
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Tests and Inspections 

The contractor is responsible for securing all necessary construction and electrical permits, 
waivers, etc., before commencing work. After completion of the work, the contractor shall dem-
onstrate acceptable work to the airport owner, manager, or other authority as appropriate. It is the 
responsibility of the contractor that all aspects of this project that are under his control are in 
conformance with appropriate building and electrical codes. Nothing in this document shall 
preclude any requirement for code conformance. 

 As early as possible, the contractor shall notify All Weather Inc. of the date when the site will be 
ready for installation of the AWOS system. The contractor is required to provide digital photo-
graphs showing that all required work has been completed and that the equipment is at the site. 
All Weather, Inc. will not schedule an FSE (Field Service Engineer) for installation until these 
photographs have been submitted and reviewed to ensure the site is ready for installation. The 
contractor may also be required to provide a signed document attesting that all required work has 
been completed and that all equipment and material have been installed in accordance with the 
appropriate manuals and specifications, applicable building codes, and accepted engineering 
practices; that the tower lights are operational; that circuit breakers are available in the discon-
nect box; that pull ropes are in the signal conduits; that all towers and pads are leveled properly; 
and that the communication line to the central station is in place.  

To assure that the site is completely ready for delivery and installation of AWOS equipment, the 
airport may invite the AWOS equipment vendor to participate in the acceptance inspection. The 
contractor shall correct all deficiencies detected during the inspection prior to the airport accep-
tance of site work. Facilities that give evidence of substandard contractor performance will not 
be accepted by the airport. 

When All Weather Inc. is notified of completion as described above, if any part of the site prepa-
ration described in this document has not been accomplished and extra costs are incurred as a 
result of such deficiency, the contractor may be required to reimburse All Weather Inc. for such 
actual excess costs. 
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Coordination 

The contractor shall perform all work in a manner that does not conflict with or adversely affect 
the air traffic operational environment. In the event of any actual or potential conflict, air traffic 
activities shall have priority over all contractor activities. The contractor shall provide services in 
a manner and at such times as will not disrupt the normal flow of air traffic. 
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Materials List 
All Weather Inc. shall supply the tower and the tower light fixture. The site preparation contrac-
tor shall provide the remaining materials as listed in the Material List in drawing 3000-A-007. 
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Antenna Mounting Materials List 
The following table lists the material requirements for antennas installed as part of the Central 
Station equipment. 

All sites require one antenna at the Central Station for VHF radio voice output. Sites using UHF 
data links require two antennas at the Central Station, along with mounting hardware and masts. 
Select one mounting option from the table for each antenna. Figures showing antenna assembly 
procedures and the various mounting options are included at the back of the Drawings section of 
this manual. 

Antennas and Antenna Mounting Materials List 

Quantity Description Part No. (or equiv.) 

1* or 2** or more*** 
* (voice only)  

** (voice and data link) 
***(one more for each 

UHF Radio AWOS Net) 

Antenna mast, 1-1/4" x 5' or 1-1/4" x 10' 
Radio Shack 15-842 (5') 
Radio Shack 15-843 (10') 

GC Electronics 32-9013 (5') 
GC Electronics 32-9014 (10') 

Select 1 mounting 
option for each antenna 

Base and roof mount Radio Shack 15-889 

Vent pipe mount Radio Shack 15-893 
GC Electronics 8802 

"12"" wall mounts" Radio Shack 15-885 
GC Electronics 8312 

"4"" wall mounts" Radio Shack 15-883 
GC Electronics 8304 

Eaves mount Radio Shack 15-891 

3' tripod mount Radio Shack 15-516 
GC Electronics 9160 

Antenna and antenna cables supplied by All Weather Inc. 
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Drawings 
The following pages contain drawings detailing site preparation activities.  

3000-A-007 Site Layout, Trenching, and Grounding 
— UHF/VHF Antenna Assembly 
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