Motus Antenna Mounting and Grounding Guidelines for
the Fish and Wildlife Service Tower Locations

Overview

The following guidelines have been provided for mounting the Motus
bird tracking antennas at fish and wildlife tower sites. Here are some of
the reasons for this guideline:

e Due to the large size of the Motus antennas, and the smaller
towers that they are mounted onto.

e Incorrectly mounting antenna’s onto other FWS existing antenna’s
thereby causing irreparable damage to FWS equipment.

e Safety concerns about FWS Personnel installing antennas and
cabling without safety harnesses or being tower certified to do
this work.

e Not correctly grounding or securing cabling on towers, as per
department of the interior specifications for following Motorola
R56 standards
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1). Which Personnel are Cleared to do this work

A). If the tower needs to be climbed, then the FWS personnel must be
tower climber certified. This training covers the following standards,
OSHA, ASME, ANSI 2359, ANSI Z490, ANSI 10.48, TIA regulations-Fall
Protection. Understanding the use of Lanyards, Life Lines, Roper Grabs,
and Ladder Climbing Systems Knots & Hitches, Rigging, identify, Inspect,
and Perform safety administration.

B). If the FWS or other government personnel do not have the
necessary certification, and a fiberglass extension ladder that is in good
working order is not available, and it is not cost effective or possible to
get a boom lift, then the smartest option is to hire a Tower installation
contractor who has the personnel that are certified, and has all the
necessary insurance.

Tower Climbing
Harness



2). Using Ladders and or Boom Lifts

A). Ladders have a rating system that lists the amount of weight you
can use going up it, this includes tools, materials and your weight plus
clothing.

Here is the OSHA site link that covers ladders

https://www.osha.gov/laws-regs/standardinterpretations/1998-06-11

B). To operate a boom lift you have to have a training course to get
certified. Here is a video on operating a boom lift.

https://www.youtube.com/watch?v=0ngCj-Pbabl



https://www.osha.gov/laws-regs/standardinterpretations/1998-06-11
https://www.youtube.com/watch?v=OngCj-PbabI

3). Parts list to Build Mounting Platforms

Parts Needed to be supplied by the Contractor for the
Horizontal Motus Antenna Mount

QTyY DESCRIPTION

1 - 10ft long x 1-5/8" deep 12-gauge half slotted galvanized unistrut
channel

2 - 1" x 10ft. GRC rigid conduit

1-3/8" x 10ft. galvanized allthread rod

4 - 2" wide with 3/8" hole galvanized Fender washers

2 - 3/8" x 3" galvanized hex head bolts

12 - 3/8" galvanized lock washers

12 - 3/8" galvanized nuts

2 - 2 hole 90 degree galvanized strut bracket

4 - 1" universal strut pipe clamps, with bolt and nut

4 - U-bolt, 3/8" x 4" for 1.1/4" to 1.5" galvanized/ zinc plated

1 - Rohn AS455G Accesory Shelf
3 - Cross-pipe brackets for small pipe. U-bolts must handle
1" to 1.5" diameter pipe. 3 Star Inc. has these type

C-MT Antenna Mast Pipe Crossover Plate Kit



4). Building a Secure Mounting Platform for the Motus Antenna’s

[3/8")( 3" galvanized bolt ]

Unistrut angle bracket
2-hole 90 degree strut
bracket

1-5/8" 12-gauge half
slotted galvanized strut
channel

3/8" galvanized
allthread rod

3/8" galvanized
Fender washer with
3/8" lock washer

3/8"galvanized
Allthread rod

Secure the unistrut channel to
the tower with galvanized

U-balt clamps

5/16in.-18 x 1-3/4in. x 4-1/4in.
{1-1/4 in. Pipe) Zinc Plated Steel
Round Bend Long Tangent U-Bolts

i 1" GRC rigid conduit, 6ft long I

3/8" galvanized
allthread rod

or equivalent to handle both pipes »

F
This cross-pipe bracket comes
with the Motus Yagi antenna

3/8" Fender washer, lock washer and nuts

larger pipe crossover kits.

You can make your own pipe cross-over plates. The leg diameter
of the Rohn 45G tower is 1.1/4" inches and the outside diameter
of the 1" GRC rigid pipe is about the same.
1 found a company called 3 Star Inc. that makes a product with
small U-bolts called "C-MT Antenna Mast Pipe Crossover Plate kit.
The larger distributers like Tessco, Site Pro and Talley, only sell

1-5/8" 12-gauge half
slotted galvanized strut
channel, with two 1"
universal, galvanized
strut pipe clamps

Rohn AS455G accessory shelf. To add support to
the tower under the mount

Diagram 1




Motus Yagi Antenna
Horizontally Polarized
North

Motus Yagi Antenna
Horizontally Polarized
South

South facing antenna
indiicated by
"White Tape"

North facing sntenna
indicated with
“Red Tape"

Antenna on the East side
is Pointing South

Antenna on the West side
is Pointing North

bR
Sy

Diagram 2



5). Orientating the Motus antennas on the Mounting Platform

The building the tower is
mounted onto, if not
freestanding or guyed

Side of building the tower is mounted onto
to accommodate the antennas

Bracket rails are both 8 ft. long ’

Motus antennas pointing
East and West

S IN

Diagram 3



Bracket rails to support

the antenna are 6 ft. long

304-

Wall of the building the
tower is attached onto

Motus antenna bracket
setup for North and
South Azimuths

Diagram 4



6). Installing, Securing and Grounding Cabling on a Tower

== I=l=()

®

Secure the Low Loss{LL)- 400 coax
cable to the mast with a stainless
steel hose clamp, do not use PYVC
wire ties or tape.

®

Secure the Low Loss (LL)- 400 coax
cable to the mast with a stainless
steel hose clamp, do not use PVC

v : T
wire ties or tape. = 5
il ;
T £
Attach Attach stainless steel
Cable hutterfly cable
@ Hanger hangers to support @
cables

& AL Ed <—|
@ All cables are secured every 3 feet @

using stainless steel snap in cable
hangers. On larger towers use the
cable ladder supplied. On smaller
towers like the Rohn 256G, 45, 55 or
65 use Rohn waveguide brackets.
Part # KY2041A. Or you can use

X ~| angle adapter brackets with 3/4"
hole.

"Shield Bond"” the the LL- 400 coax cable

after the bend when it is going vertically

down the tower. Use LMR-400 grounding
kits, that will attach to Harger CPC-1/1.5

bonding elamps mounted on the vertical

tower legs.

This a ~Grip Strut Panel” that is attached
at the top of the 3" dla. suppart posts.
with “Universal Cantilever Brackots*

The grip strut pane! is "bondcd” ba the

Make sure to Cap) #reen insulated grownd cable.
@ As the cabling comes off the tower gax‘rrsuppm

they will be "shield bonded" to the @
"Tower Bussbar" mounted below Ia The “Entry Fait’ with a
where the cables angle off the z @ FUDG4E Lot ATl
tower. the shield bonding is done et :;i’:gr:::::::w:nn
18" above the bend of the cabling. f . o elnt o enty inta

Srcryport gan b s

many ports a5 you
need, shawn is a single
port entry plate.

The "Tower Busshar" is mounted helow where
the coax eables come off the tower. The
bussbar is connected down o the ground rod

or the ground field with a 42 sclid tinned cable . o n
thatis“sheathed” with a 1/2" 13 The "External Bussbar

graund rod orthe ground fleld cable. than 24 below the.
entry point where the

Cahle hanger Trapeze, The

All cables coming aff the tower Must be shiek trapeze attaches ta the grip before entering cabling enters the
hondcd to th tower busshar as shown. the strut panel, and hangs down. the buliding building,
Always seeure the

lugs are all 2 hale, with stalnless steel belts,
Tock washers and nuts.

round lugs with 2
stainless steel balts, lack

snapinko the 3/4" holes nf the
trapese, securing the cabla.

[Ahways - sheathe”

e bt washer and nute.

bridge support post. solid tinned the #2 solld tinned cable

3" dismeter, et into) around cabi it that connects Itto
Secure the 1/2" llquldtight lexlble condult ta the tower with a cement base. the /2" liquidtight around, is exathermically
anglc adapters with 3#4" holcs, and snap in hangers. @ arip strut panel et condute. ‘welded ta the bottam

above supports the it s going down il of the bussbar

cable trapeze, and 20 J]o wall, then

secure it with

protects the table

s shown.

Tinned ground cable thatIs burled
24" or 2 feet in the ground.
The graund flald surrounds the

the tower or from
antennas sbove.

The “Ground Field” is a #2 solid ( trom falling lce off condult straps, as| This 4 solid tinmed

tower, waveguide/ Ice bridge, Us= Harger CPE-1/1.5 bonding

and the shefter, or building. elamps ta attach the tower legs to

All conmections on the ground fleld the #2 solid tinned ground cable the entry port.
are exothermiclly bonded, ar down 10 the ground rods.

permanently thermie welded

P

conncetians,
Ground rods that are & or 10 ool in
Iongth arc placed cvory 6 ba 10 feot
apartin the ground field.

WMiske sure 10 measu e the pround
vesistance with a "Clamp On Earth
Resistance Tester” The reading
wmust be 25 ohms or less i better,

Place B ft. » 5/8" diametcr
- | ground rads § ftto 10 ft

U apart. i you are only using

ned ground field
<able must be buried 2 fest
in the ground

The ground ring
continues around
g e it 0 200 st v the building

attached 1o two different

68 of the tower. Make sure

ta measure the ground

resistance, it must be lower

than 25 ohms.

Diagram 5
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9,

Secure the Low Loss(LL)- 400 coax
cable to the mast with a stainless
steel hose clamp, do not use PVC
wire ties or tape.

®

Secure the Low Loss(LL)- 400 coax
cable to the mast with a stainless
steel hose clamp, do not use PVC
wire ties or tape.

Attach

Cable

@ Hanger

&

O,

Attach stainless steel

butterfly cable

hangers to support (‘D\
cables

tower legs.

"Shield Bond" the the LL- 400 coax cable
after the bend when it is going vertically
down the tower. Use LMR-400 grounding
kits, that will attach to Harger CPC-1/1.5
bonding clamps mounted on the vertical

Diagram 6

All cables are secured every 3 feet
using stainless steel snap in cable
hangers. On larger towers use the
cable ladder supplied. On smaller
towers like the Rohn 25G, 45, 55 or
65 use Rohn waveguide brackets.
Part # KY2041A. Or you can use
angle adapter brackets with 3/4"
hole.
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As the cabling comes off the tower
they will be "shield bonded" to the
"Tower Bussbar" mounted below
where the cables angle off the
tower. the shield bonding is done
18" above the bend of the cabling.

lock washers and nuts.

The "Tower Bussbar" is mounted below where
the coax cables come off the tower. The
bussbar is connected down to the ground rod
or the ground field with a #2 selid tinned cable
that is "sheathed" with a 1/2" liquidtight
flexible conduit. Both ends of the #2 solid
tinned cable are exothermically welded to the
ground rod or the ground field cable.

All cables coming off the tower Must be shield
bonded to the tower bussbar as shown. the
lugs are all 2 hole, with stainless steel bolts,

Secure the 1/.

iquidti

t flexible conduit to the tower with
angle adapters with 3/4" holes, and snap in hangers.

The "Ground Field" is a #2 solid
Tinned ground cable that is buried
24" or 2 feetin the ground.

The ground field surrounds the
tower, waveguide/ ice bridge,

and the shelter, or building.

All connections on the ground field
are exothermiclly bonded, or
Permanently thermic welded
connections.

Ground rods that are 8 or 10 foot in
length are placed every 6 to 10 feet
apartin the ground field.

Make sure to measure the ground
resistance with a "Clamp On Earth
Resistance Tester" The reading

must be 25 ohms or less is better.

Use Harger CPC-1/1.5 bonding
clamps to attach the tower legs to
the #2 solid tinned ground cable
down to the ground rods.

cable must be
in the ground.

#2 solid tinned ground field

buried 2 feet

s

Make sure to Cap

This a "Grip Strut Panel" that is attached

at the top of the 3" dia. support posts
with "Universal Cantilever brackets"

The grip strut panel is "bonded"” to the
support posts with #6 gauge stranded
green insulated ground cable.

Bonded with|
#6 Stranded

=],

Or-

Cable hanger Trapeze. The
trapeze attaches to the grip
strut panel, and hangs down.
The stainless steel hangers
snap into the 3/4" heles of the
trapeze, securing the cable.

fice
bridge support post.
3" diameter, set into|
a cement base. the
grip strut panel
abave supports the
cable trapeze, and
protects the cable
from falling ice off
the tower or from
antennas above.

AN

5

Shield bond all
cables to the
External busshar
before entering
the building

Always "sheathe”
all exposed #2
solid tinned
ground cable with)
1/2" liquidtight
flexible cond
f it is going down
awall, then
secure it with
conduit straps, as
is shown.

Exothermic
Weld

Diagram 7

Place 8 ft. x 5/8" diameter
ground rods 6 ft to 10 ft.
apart. If you are only using
ground rods make sure to
attach two grounds on
each side of the small
tower 6ft to 10ft. apart and
attached to two different
legs of the tower, Make sure
to measure the ground
resistance, it must be lower
than 25 ohms.

| The “Entry Port" with a
rubber boot and
cushions with holes.
sized for cables, is the
only point of entry into
the building.

Entry ports can be as
many ports as you
need. shown is a single
port entry plate.

The "External Bussbar"
is mounted usually 18"
below, but no lower
than 24" below the
entry point where the
cabling enters the
building.

Always secure the
ground lugs with 2
stainless steel bolts, lock
washer and nuts.

the #2 solid tinned cable
that connects it to
ground, is exothermically
welded to the bottom
middle of the bussbar

This #2 solid tinned
lead is coming from
the Master/ Primary
bussbar mounted
inside on the other
side of the wall below|
the entry port.

The ground ring
continues around
the building

For towers that are wall mounted to the building, you would not need

the Waveguide/ Ice bridge. But every other detail would apply.
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Grounding for all Cabling Entering
A Building from a Tower.

Coaxial Cabling from the outside »

Access Panel Opening

e

2 feet or less )

If the entry port is located
below the sheetrock or
dropped ceiling, then the
Polypahser surge
protector will be attached
just outside the entry port

[LVR 200 Jmp>

Use external decorative cable channel

or EMT conduit to hide cable
Polyphaser lightning
suppressor

The master/primary bussbar, mounted
below the sheetrock ceiling.

run a #2 green jacketed insulated
ground wire to the buildings main
ground system, or back out to the

ground field or ground rod.

Diagram 8

« External Bussbhar

Entry port with
rubber boot

Shield bond all cabling
coming into the
building to the
external bussbar.

boot

Make sure that the External or
Master/ Primary bussbar is no
more than 24" or 2 feet below
the entry plate and rubber

d#z Solid tinned ground wire,

dressed neatly to ground
rod, or ground field.

Use 1/2" liquidtight flexible
conduit to sheath the

#2 solid cable. Secure the
liquidtight conduit with one
hole straps.

13



Points to Remember:

1). There is an entry port plate on the inside and outside of the wall and
both have rubber boots and cushions.

2). The Polyphasers should be located just after the cable comes into
the building and is bonded to the Master / Primary bussbar.

3). There are always 3 bussbars, Tower, External and Master/ Primary
with 3/8” holes and all ground lugs are attached with stainless steel
bolts, lock washers and nuts.

4). All “exposed” #2 solid tinned ground wire must be sheathed with %5”
liquidtight flexible conduit.

5). Please follow the diagrams closely.

If you, or your contractor have any questions, please don’t hesitate to
contact me at Michael gorman@fws.gov

Thank you for your help in getting the Motus antennas installed and
grounded correctly!
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