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WE UNDERSTAND EVERY TOWER OWNER FACES UNIQUE RISKS.

Atlantic Risk Management is a large independent insurance agency and an expert in

protecting tower owners from unexpected risks. We offer complete, competitively priced Atlantic Risk

programs, endorsed by PCIA and tailored to suit your specific exposures, including:
sel-supporting, guyed, or monopole towers; support equipment; shelters and fencing; Management

plus general liability, business auto, workers’ compensation, umbrella and more. CORPORATION
Find out why we protect more tower owners than any other agency,
call 866-226-0555, visit towerinsurance.net or e-mail Zabrina Kelly at Eadorsed by:

zkelly@atlanticrisk.com or David Saul at dsavl@atlanticrisk.com M
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FORMER WACOM CUSTOMERS:

Telewave can support Wacom commercial and amateur

LOUD .

products. Many Telewave products share a common design
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contributors

Meet Julia Custer, author of AGL's new environmental affairs
column (page 18). Julia is regional office manager for Aarcher, a
private consulting firm in Annapolis, MD. She specializes in
providing technical and regulatory environmental services. Julia’s
college-educated in environmental conservation and
management, plus she has experience providing environmental
compliance and support services for more than 500 towers and
antenna installations. If you can abbreviate it, she has experience
with it: FCC NEPA regulations; USFWS bird-strike mitigation
requirements and endangered species protection, plus wetlands
and floodplains permitting; NHPA SHPO consultation; ACHP
programmatic agreements and guidelines; EPCRA reporting; and
many others. She's a web navigator: She navigates clients through
the complex web of federal and state environmental regulations,
FCC policies and local-permit requirements.

The backup power component of disaster preparedness is discussed (page 36) by Sandra
Saathoff. Sandra is director of marketing communication for Spokane, WA-based ReliOn, where
she has worked since 1999. Sandra holds a BA in Communications and English from the
University of Oregon in Communications and a master's degree from Eastern Washington
University. ReliOn provides hydrogen fuel-cell solutions to meet wireless and wireline
telecommunication, utility and government customer backup power needs in applications
between 500 W and 12 kW. Operators choose fue! cells when they don't like their current
means of backup power because of the heat generated, the fuel that needs to be stored and
the limited run time, and also environmental concerns. With a fuel cell, the run time is a matter
of more hydrogen, not more batteries.

Proper application (location, location, location) of surge-suppression technology is covered
this issue (page 40) by Dave Rowley, of Hayden, ID-based Transtector Systems. Dave holds a
degree in electrical engineering from the University of Idaho. He has been involved with the
design and application of power-treatment devices, and power-quality issues, for over 20 years.
Dave is responsible for the regulatory compliance of the products developed by Transtector.
He also conducts college-accredited courses for RO Associates, covering such topics as
grounding and power quality. So remember, we may test you on this material.

This month’s DAS forum contribution (page 24) comes from T. Scott Thompson, esq., a partner with David Wright Tremaine in the law
firm's Washington, DC, office. Scott represents cable, telecommunications and wireless operators in their dealings with local regulators,
including local franchising; access to public rights-of-way; and wireless deployment and siting issues. Scott spoke at the DAS Forum
Seminar and Case Study on Jan. 18, 2007, and the information we offer in this issue derives from that presentation. Scott's experience with
contract negotiations, litigation and regulatory rulemakings regarding access to poles, conduits and easements; and access to inside wiring
and premises makes him uniquely qualified to offer advice related to DAS. You can look for Scott at the CTIA/Tower Summit, where he often
participates as a speaker at panel sessions.

6 above ground level www.agl-mag.com
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Fascinating Feedback

We get a lot of praise and encour-
agement for our work on this maga-
zine, but feedback regarding two
articles in the February/March issue
contained mixed reviews.

Details in the ‘Diary’

Anthony Peyton’s “The View from the
Top: Diary of a Climb” was avidly read
by those whose
daily routine takes
place in cubicle
space, rather than
in vertical space—
which was our
intention. We want-
ed to give non-
climbers a little
thrill ride into the
world of climbers
involved with tower
construction, instal-
lation and maintenance so they could bet-
ter appreciate the physical risk involved.

Readers who do these activities for a
living, and are more accustomed to
straightforward, technical “how to”
articles than creative writing, found our
romanticization of their work a little jar-
ring. They seized upon many details in the
story and sort of missed the overall point
we were trying to convey to the people
they work for: It’s dangerous up there.

We are not the industry’s safety
magazine. (NATE’s Tower Times pretty
thoroughly covers that topic.) We in-
tended the article to be a “story” about
the folks who work with towers “hands-
on.” (Most AGL readers are hands-off.)
We believe the piece was appropriate.
Don Bishop’s column (page 10)
clarifies a few points within the article.

Rooftop rumble

The second controversial article was
“Queens Co-op Imbroglio Sires City
Regs, Liability Focus” by Don Bishop. We
were a little surprised by some negative

by Rich Biby, Publisher
rhiby@agl-mag.com
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comments about the article. The ques-
tion is: Did we did let some details and
assertions get a little far off base?

We chronicled the situation and story
of one person. Yes, it was a one-sided
article. I pointed that out in this column
in that same issue. You simply cannot
report some stories “objectively” if all
parties to a controversy are not forth-
coming. History—and journalism—is
shaped by those who have something to
say. We simply found it a compelling
and interesting story with implications
for our industry. (For those of you who
want to know the status of new rooftop-
siting laws in NYC, drop me an email,
and I’ll send it to you. It’s a good read.)

Notwithstanding criticisms of bias
in our article favoring the site owner,
many readers responded with their own
horror stories of working with carriers
and did a little venting. We’ll share
some of the letters we’ve received in
the May/June issue.

Onward and upward...

A proposed FCC rules change would
dramatically transform AM-detuning
requirements. 1’ve been participating
with an ad hoc group, organized through
the National Association of Broadcast-
ers, that is seeking to create a rule that
would incorporate all towers (not just
those constructed for use by cellular and
PCS folks). In short, the proposal would
increase the complexity of the analysis
applied to towers in proximity to AM
stations while greatly reducing the num-
ber of in-field measurements required.
It really looks like a win-win situation
to me. I’ll be supporting it heavily, and
we’ll run an article on it, probably in
our July issue on siting challenges.

Show time

The CTIA show (incorporating
Tower Summit) takes place at the same
time as the IWCE show this year. Nev-
ertheless, we’ll have staff at both shows.
Whether you see us there or want to get
in touch by email or telephone, please
tell us what topics would be helpful to
you if they appeared in AGL. agl
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Call 520.294.3900 and we’ll find the solution to fit

your concealment needs.
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Free Climbing

Anthony Peyton used the words “free
climbing” in the February/March issue.
He asked us to publish the following
clairifcation statement to make it posi-
tively clear what he meant when he used
those words:

“My definition of ‘free climbing,’
as | used it in my article, ‘View From
the Top,” includes
the use of an
8-foot fall-arrest
lanyard, a full
body harness and
associated tower
attachment hard-
ware. ‘Always at-
tached’ is our
practice. To this
veteran climber,
the term ‘free
climb’ is used to
refer to a tower that has no fall-arrest
climbing ladder or 3/8-inch wire to
use with a braking device in the event
of a fall,” Peyton said.

Peyton sent me a copy of his OSHA
200 for 2006 and a copy of his
HazCom (hazard communication)
manual that he developed in 1996 with
a senior OSHA contractor, Robert
Buntin. It has yearly updates that he
provides to his customers. He teaches
and practices the use of “always at-
tached” on double-signed, in-service
training records for inspection.

“There is a difference in safety when
the team leader leads by example and
is certain a man can climb and work
safely,” Peyton said.

With the diversity of installation,
maintenance and modification work
for which he has hard data, Peyton’s
insurance-related experience modifi-
cation rate (EMR) rating is 0.8. The
EMR determines the workers com-
pensation premium rate an employer
pays: an EMR below 1.00 indicates
that the employer will pay premiums
below the manual rate.

hy Don Bishop, Exec. Editor
dhishop@agl-mag.com
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Peyton’s article was freshly pub-
lished when I attended the National
Association of Tower Erectors con-
vention in Nashville, TN, during the
week of February 12. During the con-
vention, a federal official said he no-
ticed the article and suggested maybe
a disclaimer about free climbing was
called for. An insurance expert who
read the article suggested that free
climbing could have implications for
policies covering risks associated with
towers and contractors.

Meanwhile, one convention-goer
told me that, to his way of thinking,
there are too many tower-service
companies. “Too much competition
keeps prices low, constricts profits and
limits wages paid to tower hands,

WWAC

3 I e J’S.HU

leading sometimes to safety shortcuts.
The answer is more regulation that
would limit competition,” he said.
Along with NATE’s national safety
partnership with OSHA comes a parti-
tioning between companies that can cite
their participation in that partnership
and those that can’t. The partnership
doesn’t rise to the level of regulation,
but it may discourage some customers
from doing business with tower service
companies outside the partnership.
Otherwise safety-conscious tower
service companies still could compete,
and ought to be able to compete, based
on their documented practice, safety
record, EMR rating and other evidence
of care taken to ensure the safety and
health of their workers. agl

um "

A McDonald’s restaurant near the NATE convention sported a self-support-
ing rooftop tower bearing the call letters of a faux radio station, WMAC. Get
it? Big Mac hamburger? Anyway, legendary radio station WSM, home of the
Grand Ole Opry, has several studios nearby. The restaurant probably intended
to capitalize on WSM’s fame. The 50,000 W, 650 kHz WSM transmitter uses a
rare Blaw-Knox tower that one of the convention participants we interviewed,
John Hettish (more, next issue), has climbed a number of times. The 1 W, 150
MHz McDonald'’s transmitter uses a headset to talk with drive-in customers.
All this is not much justification for naming this photo the Picture of the
Month. You could do better. Send us your pictures.

www.agl-mag.com
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pcia proactivities

You Asked... We Answered

PCIA addresses new technology applications echoing its NABER roots.

hy Anne M. Perkins

A new age of technology brings a
new age of radio dealers. The land mo-
bile radio (LMR) marketplace of today
is different from that of years before.
The advent of digital technology has
encouraged the adoption of new and
improved products designed to enhance
the LMR marketplace.

Recognizing the changing market-
place, many of the radio dealers up-
graded their systems and services to
serve the customers of the future. The
problem was that there was no associa-
tion standing ready to serve the LMR
dealers of tomorrow.

At least there wasn’t until now.

Earlier this year, PCIA—The Wire-
less Infrastructure Association launched
a new membership group, the Commer-
cial Radio Alliance (CRA) to serve the
needs of these dealers of tomorrow.

The dealers asked and PCIA is an-
swering. Why is PCIA answering?
PCIA has a long history with the dealer
community. This history stems from
PC1A’s original merger with the Na-
tional Association of Business and Edu-
cational Radio (NABER) nearly 13
years ago. It continues today through
PClA’s frequency-coordination busi-
ness and advocacy on behalf of this in-
dustry in regulatory proceedings.

Although years ago there were many
organizations designed to serve the
needs of the radio-dealer community,
that is simply not the case today. No one
is currently serving their needs. To serve
this unfulfilled need, PCIA decided to
return to its roots, stepped in and cre-
ated the CRA, an organization commit-
ted to serving the needs of the dealers.
To that end, PCIA will work with CRA
to prepare educational workshops for the
members; to help formulate advocacy
positions to present to the regulatory
bodies on issues affecting the industry;

12 above ground level

and to provide an overall support mecha-
nism for this underserved industry.

The CRA was officially launched at
the 2006 IWCE show in Las Vegas. At
the show, PCIA hosted a meeting on
behalf of the CRA to address the pur-
pose and proposed course of action for
this new group. Those dealers that at-
tended the meeting asked for a neutral
forum to discuss business growth op-
portunities; to formulate an industry
best practices guide for solving prob-
lems unique to this industry; and to dis-
cuss issues that are important to the
mobile communications industry.

The initial meeting provided an op-
portunity for the various industry par-
ticipants to identify their needs and to
ascertain what a membership group,
such as CRA, cando best to serve them.
First and foremost, they identified three
significant needs moving forward:
growing their businesses, sustaining
their businesses and exploring new tech-
nologies. The world of 13 years ago no
longer exists, and there are new arenas
for the dealer to operate in, such as in-
formation technology and Wi-Fi. As
new technologies emerge, the dealer for
tomorrow must understand the technol-
ogy, be able to implement the technol-
ogy and then make it a household name.

To achieve this goal, the CRA is
working with the folks at IWCE to co-
sponsor a dealer day at IWCE 2007.
IWCE is featuring a day devoted to the
radio-dealer community with two work-
shops focused on best practices for deal-
ers and new technologies to better serve
the customers of tomorrow. The best
practices session is a roundtable discus-
sion wherein dealers can share their
ideas and suggestions with one another.
The new technologies workshop high-
lights the new technologies that will
impact your business and how you can

become better equipped to incorporate
these new technology opportunities into
your business. This workshop will be a
wonderful networking and educational
opportunity for the dealer community.

CRA, the forward-looking member-
ship group for the LMR community, has
a positive outlook for the future. Mov-
ing forward, CRA will have sessions at
the annual PCIA Wireless Infrastructure
Show and will continue to work with
the folks at IWCE to bring you the type
of program that will be critical to the
continued development and success of
your businesses.

If you are a company that is: a pro-
vider of two-way radio, paging, mes-
saging, mobile data, design, integration
and other network services; an owner
or operator of repeaters, SMRs, antenna
or tower sites, private carrier or paging
systems; a license-preparation firm; or
a related equipment manufacturer, you
are eligible to be a member of the CRA.

The CRA is dedicated to serving the
needs of the LMR community for the
future. The technologies of the future are
rapidly changing, and it is critical for the
commercial radio dealer to be at the fore-
front. CRA will make this happen. It is
an organization for and by the commu-
nity. Come be a part of it! ag

Perkins, who is also a lawyer, is manager of
Industry Affairs for PCIA.

AGL magazine is the official commercial
magazine for PCIA—the Wireless Infrastruc-
ture Association and provides a forum for
commentary, news and information for that
trade group. However, opinions, policies and
information submitted to the magazine by
PCIA do not necessarily reflect the opinions
or news judgment of Biby Publishing, the
publisher of AGL magazine. Likewise, news
items, product information, commentaries
and feature articles produced by AGL maga-
zine do not necessarily represent the
opinions, policies or endorsements of PCIA.

www.agl-mag.com
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‘Convention-ing We Will Go’

by R. Clayton Funk

In the middle of getting his senior-
credit facility lined up, the wireless
industry’s biggest event—"“The Annual
Convention”—comes up, and “Johnny
Multiple,” as he
does every year,
makes plans to at-
tend for two days.

With the con-
vention being held
in Orlando this
year, Johnny is a
little bummed out
as he finds trade
shows in Las Vegas
to always be in-
credibly entertain-
ing and distracting. But, with a cheerful
demeanor and while whistling “Zip-A-
Dee-Do-Dah,” Johnny lines up his flight
plans and accommodations, and he calls
many of his friends and colleagues in
the tower industry in hopes that they
will be able to get together while at the
convention.

Johnny approaches any convention
as the best way to do business with
multiple people in one setting. Is it
physically draining to be out past mid-
night with customers and up for break-
fast meetings with vendors? Absolutely.
Is it mentally draining to be talking busi-
ness every minute of every waking hour
with little down time?

Totally.

But is it the best use of Johnny’s time
and money to be at the one destination
where nearly everyone in wireless at-
tends to network, strike deals, gossip
and catch up?

Completely.

Day One
Johnny’s schedule is packed from the
beginning. After landing, Johnny hops
into a cab and checks into his hotel, con-
veniently located across the street from
the Duckmarsh Convention Center.
After throwing his bags in his room
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and scouring the lobby for familiar
faces, he buzzes over to the conven-
tion center to register, getting his
name badge, exhibit hall pass, confer-
ence schedule and canvas bag where
he plans to stuff all kinds of exhibit
floor trinkets and goodies. Opening
the schedule, Johnny sees a couple of
sessions he wants to attend and bolts
back to the hotel to meet his buddies,
“Steve Strobelight” and “Carl Cande-
labra,” for lunch.

During lunch, they kibbitz about
various industry gossip, and Johnny
learns that a new carrier may be launch-
ing service in the “State of No Zoning”
if they can get an affiliate to buildout
the license. Johnny, with visions of mul-
tiple tower leases dancing in his head,
heads to his meeting.

His first investors in “TCF Tower
Company,” “Peter Privatequity,” “Irene
Investor” and “Freddy Fundraiser,” have
invited Johnny to their suite at the
Duckmarsh for a meeting to catch up.
While it is great to see his original fi-
nancial partners, Johnny learns little that
will benefit his current tower company
other than the fact he wanted to main-
tain a good relationship with his previ-
ous investors.

Johnny’s next meeting isn’t until a
cocktail reception sponsored by his
original lender, “SHPO Bank & Trust,”
and so he hits the show floor for a
couple hours.

Walking from booth to booth,
Johnny is amazed at the talent on the
show floor. From the magician at one
booth to the duo singing at another
booth, every year Johnny is stunned at
the amount of money spent by various
exhibitors at the show. A fter two hours,
his canvas bag is stuffed with foam
balls, chocolates, breath mints, pens,
pads of paper and yo-yos for his kids.

Johnny retreats to his hotel, but all
of the sudden starts running into people
he knows or has met before. He gets

cornered by his former staffers “Larry
Lattice,” “Gloria Guyed,” “Sally
Selfsupport” and “Monty Monopole,”
all of whom are now working for “800-
Pound Gorilla Tower Company.” After
talking with them for several minutes,
Johnny sees one of the brokers who
tried to get his business, “Fast Talking
Freddy” from “Flat Fee Financial.”

Getting an “I’m busy” acknowledg-
ment nod from Freddy (because
Freddy’s on his Bluetooth phone),
Johnny then sees the engineers from
“Will We Be Around in One Year Wi-
Fi” and stops them for a conversation.
He learns, to his delight, that they are
likely selling to a larger carrier and will
have more money next year to deploy
more sites where Johnny owns towers.

Johnny finally gets over to the cock-
tail party, being held at the convention
center, and spends a few minutes catch-
ing up with “Debbie Debt,” the vice
president he worked with before at the
bank. She mentions that she would wel-
come the opportunity to partner with his
new tower company and investors and
that his investment bankers, “Ethical Ex-
perienced Intermediaries,” should give
her a call.

Johnny finally heads back to the ho-
tel to freshen up before dinner. As he
walks into the lobby he is stunned at
the amount of activity going on around
him. He immediately recognizes several
folks including the buyers from “Big
Boca Communications,” “Tiara Tow-
ers” and 800-Pound Gorilla Tower
Company. He sees again his previous
investors and former staff members that
he had to layoff when times got tight at
“20x TCF Tower Company.”

What an orgy of networking!

Johnny wishes he had time to say
hello to everyone but he has to get ready
to meet “Ernie Engineer,” his main con-
tact at “Perfect Coverage Wireless,” his
best customer and original anchor ten-
ant on all of his tower sites.

www.agl-mag.com




During dinner over a big slab of dead
cow and multiple glasses of red wine,
Johnny learns from Ernie that Perfect
Coverage will spend a ton of money
improving their network all over the
country this year. Johnny is beyond ex-
cited as he sees more and more dollar
signs floating in front of his eyes.

After dinner, while out at the “Crazy
Mustang Saloon,” they run into the RF
engineers from Plural Coverage Wire-
less and “Walk Push-to-Talk.” “Randy
Radiofrequency” from Plural Coverage
says that their parent company not only
plans to merge with a large partner but
that in addition to changing their mar-
keting name to “AAA Wireless™ they
will spend significant amounts of capi-
tal building out 3G. “Ricky Radcenter”
from Walk Push-to-Talk boasts the
same, despite his company’s efforts to
combine two vastly different networks.

Whether from the multiple cocktails,
entertainment at the bar or from a long
day of meetings and travel, Johnny’s vi-

sion is again filled with spinning “$$$”
as he hits the bed, well after midnight.

Day Two

Johnny’s alarm and wakeup call ac-
tually sound at the same time, and he
gets up to meet his investors, Flush With
Cash Capital, for breakfast. “lvan Irr™
and “Betty Boardmember™ are there at
8 a.m. to meet Johnny as he gets to his
investors’ suite for the meeting. Filling
lvan and Betty in on his discussions from
the previous evening, they all agree that
the conference has been a great use of
Johnny’s time and the company’s money.

Johnny leaves the meeting and
hustles over to the convention center to
make the only session he wanted to at-
tend. After getting a quick update on the
merger-and-acquisition environment,

Johnny’s head is still pounding as he
waits in the 50-person cab line in front
of the hotel to heads back to the airport.
Whether from the previous evening or
from trying to figure out how much
money he will make if he sells after
getting all the potential new revenue on
his towers, Johnny leaves The Annual
Convention knowing it was the best use
of his time.

Stay tuned as the latest developments
from the conference affect Johnny’s
business going forward as he continues
to focus on a profitable exit for himself
and his investors. ag

Funk is managing director of Media
Venture Partners, San Francisco. His
email address is:
cfunk@mediaventurepartners.com.
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Tying Drug Testing to Injury Reduction

by David Saul, ARl

From international corporations to
small local companies, those that test
for drugs appear to be successfully re-
ducing workplace injuries, according to
a new Cornell University study.

“While drug

testing is contro-
versial, the study
provides useful
data on a readily
measurable out-
come,” said its au-
thor, Jonathan
Gerber, a May
2000 graduate of
Cornell’s School
of Industrial and
Labor Relations.

The study was part of Gerber’s
three-year independent research
project. Robert S. Smith, ILR Profes-
sor of Labor Economics, served as ad-
viser to the study, which has caught
public attention and is pending publi-
cation in a national journal.

In the past 15 years, drug testing in
the U.S. workplace has gone from
ground zero to widespread employer
acceptance. In 1983, less than 1 percent
of employees were subject to drug test-
ing. Today, about 49 percent of full-time
workers are subject to some form of
workplace drug testing, according to the
Substance Abuse and Mental Health
Services Administration, a division of
the U.S. Department of Health and
Human Services.

This growth is particularly evident
within the construction industry. High
rates of drug and alcohol abuse in the
industry, coupled with the high-risk,
safety-sensitive nature of the industry
for workers and the general public, have
prompted many companies to imple-
ment a variety of safety strategies, in-
cluding drug testing.

In his study, An Evaluation of Drug
Testing in the Workplace: A Study of the
Construction Industry, Gerber proposed
to test how effective drug-testing
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programs at construction companies
were in making the workplace safer.

Gerber developed a survey that he
sent in December 1999 to a randomly
selected national sample of officials
at 405 construction companies. Offi-
cials at 71 companies responded.
Gerber examined the data on injury
incident rates and workers compen-
sation experience-rating modification
factors compiled over a five-year pe-
riod and supplied by National Coun-
cil on Compensation Insurance.

On average, those companies in the
study sample that tested workers and job
applicants for drugs experienced a 51
percent reduction in injury rates within
two years of implementing a drug-
testing program, compared with only a
14 percent decline in injury rates in the
average construction company in gen-
eral during the same two-year period.

Specifically, the injury rate at con-
struction companies that tested for drug
use dipped from 8.92 incidents per
200,000 work-hours before the drug-
testing program was put into place to
4.36 incidents afterward.

Drug testing is most effective in
reducing workers compensation
experience-rating modification factors
in the first three years following the
implementation of a program.

The vast majority of respondents,
whether or not their companies tested
for drugs, believed substance abuse was
a “moderately serious problem” in the
construction industry. However, most
believed workplace drug and alcohol
abuse dropped between 1994 and 1999.

Seventy-two percent of the respon-
dents at companies with drug-testing
programs in place said they believed
the benefits of drug testing outweighed
the costs.

Respondents generally believed
that their company’s drug-testing pro-
grams had had a positive impact in
virtually every respect. They cited
better overall safety of the work

environment, reductions in workers’
compensation costs and improved
quality of job applicants.

The No. I reason why officials at the
construction companies surveyed tested
employees and job applicants for drugs
was to promote worker and customer
safety. Respondents believed that drug
testing contributed positively to a
company’s image and was an effective
deterrent to workplace drug abuse.

The No. | reason why some
employers did not test employees and job
applicants for drugs was concern of in-
creased legal liability. Other reasons:
high cost and restrictive state legislation.

The study also revealed that larger
companies were significantly more
likely to test workers for drugs and al-
cohol. That finding suggests small firms
are particularly vulnerable to substance-
abuse problems, as drug users may in-
tentionally seek out employment at
companies where their substance abuse
is not likely to be detected.

While the study’s results are inter-
esting and suggest that further exami-
nation of the subject is warranted,
“People should bear in mind that the
data used [in Gerber’s study] were from
firms willing to participate,” said Smith,
Gerber’s adviser.

Manage your risk when hiring

As this study indicates, the positive
effects of a drug-free workplace policy
are many and it all starts with proper
screening of job applicants and periodic
random testing of employees.

Ensure that when you hire a
construction company, they have
implemented a sound drug and safety
program. agl

David Saul is vice president of Atlantic
Risk Management, Columbia, MD, and
an accredited advisor in insurance
(AAIl). His email address is:
dsaui@atlanticrisk.com.

www.agl-mag.com
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Lead-acid Batteries
Carry Reporting Onus

Use batteries all you want for backup power, but report the amount you
use to the authorities to meet public-safety regulatory requirements.

by Julia Custer

After following a lengthy process to
comply with the FCC’s NEPA (National
Environmental Protection Act) regula-
tions, telecommunications companies
may believe they are above reproach
from environmental agencies. Then the
Environmental Protection Agency
(EPA) slaps them with a multimillion
dollar fine for failure to disclose backup
batteries used at their tower sites.

This scenario was all too real for
GTE Telecommunications, which
merged with Verizon Wireless in 2000,
According to EPA, GTE was fined $3
million for misreporting battery storage
at more than 300 tower sites in 1998.

GTE is not alone. In the past 10
years, EPA reports that 17 telecommu-
nications companies have been fined
for violations related to their backup
power sources at more than 600 sites
tower sites under the Emergency Plan-
ning and Community Right-to-Know
Act (EPCRA).

The need to comply with EPCRA
can be triggered at telecommunications

fneleaderin J/] fJu:J /e
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sites by the use of lead-acid batteries as
backup power sources. EPCRA has set
a threshold planning quantity (TPQ) for
sulfuric acid of 500 pounds.

EPA estimates that a typical lead-
acid battery contains 5 pounds of sul-
furic acid. Therefore, under EPCRA,
sites with more than 100 batteries are
required to report these quantities to the
state emergency response commission
(SERC), local emergency planning
committee (LEPC), and the fire depart-
ment with jurisdiction over the facility.

Switch stations and backup power
systems often have significantly more
than 100 batteries stored onsite, espe-
cially in remote areas. In the case of
GTE, 314 of their sites had more than
500 pounds of sulfuric acid. EPA
doesn’tlevy alight fine either; the maxi-
mum civil penalty for failure to report
under EPCRA is $10,000 per violation,
per day.

About EPCRA
Congress enacted EPCRA in 1986

as a stand-alone Act within the
Superfund Amendments and Reautho-
rization Act of 1986 (SARA). The im-
petus was a December 1984 release of
a highly toxic chemical from a U.S.-
owned Union Carbide Corporation plant
in Bhopal, India, which killed thousands
of people.

That incident was followed less than
a year later by a toxic release from a
West Virginia chemical plant. EPCRA
provides for emergency planning and
notification that enables states and
communities to prepare and respond to
emergency releases of hazardous sub-
stances, imposes reporting require-
ments, and imposes civil, criminal, and
administrative penalties for reporting
violations.

EPCRA has two main parts. One
part requires businesses to report re-
leases of certain toxic chemicals for
public information, and the second
requires businesses to report the quan-
tities and types of toxic chemicals
stored onsite.




Specifically, reporting the storage of  or greater than 10,000 pounds (or 4,540  lease tower sites but do not have their
batteries (and diesel/propane/gasoline)  kg). The same must also be done for own telecommunications operations
at telecommunications sites isarespon-  Extremely Hazardous Substances are still legally responsible for report-
sibility of site owners under Hazardous (EHS) present in an amount greater ing those hazardous chemicals stored
Chemical Reporting - Community than or equal to 500 pounds (227 kg) at the site in quantities over the

Right-to-Know (40 CFR 370); also or the TPQ, whichever is lower. EPCRA limits.

known as EPCRA Section 311 and Sec- Under section 312 of EPCRA, the Batteries will remain a popular

tion 312 (or Tier I and Tier 11). owner or operator of any facility which  backup power source at telecommuni-
is required to prepare or have available cation tower sites and switch stations,

Filing details an MSDS for a hazardous chemical and EPCRA does not restrict the num-

Under section 311 of EPCRA, ifa  under the HCS must annually submit  ber of batteries you can use on site. Site
facility stores a certain threshold an inventory form to the SERC, the owners and operators must be aware
quantity or more of any “hazardous LEPC, and the local fire department, of EPCRA reporting requirements or
chemical” as specified in the ifany of the chemicals meet or exceed risk significant fines. Of course, report-

HazCom Standard, then it must sub- established threshold quantities. ing under EPCRA needs to be done
mit either the material safety data In addition, EPA has clarified that right, but does not have to be particu-
sheet (MSDS) or a list of the hazard-  for telecommunications companies larly onerous or expensive. agl
ous chemicals to the LEPC, SERC, leasing part of their site to other ten-
and the local fire department. ants, the operator of the facility must

Federal regulations require that a calculate the aggregate amounts of Custer is an environmental regulatory
facility submit an MSDS to the SERC  each hazardous chemical from all ten- specialist and telecommunications pro-
for each hazardous chemical presentat  ants to determine whether the report- gram lead with Aarcher Inc. She can be
a facility at any time during the previ- ing limit has been triggered. reached at jcuster@aarcherinc.com or
ous calendar year in amounts equal to In addition, tower owners who 410-897-9100, ext. 101.
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Mechanic’s Liens:

Use Them or Lose Them

hy Vincent k. 0'Flaherty, esq.

| routinely receive calls from tower
contractors seeking legal help in get-
ting paid for work
performed and
materials sup-
plied. 1 will ask
early in the con-
versation whether
a mechanic’s lien
has been consid-
ered. Mechanic’s
liens are often an
overlooked pay-
ment resource.

A typical fact
pattern involves a client from one state,
(say lllinois), who has done subcontract
work for a general contractor from a sec-
ond state (suppose Maryland), on a site
in a third state (i.e. Texas) owned by a
tower company in the fourth state (assume
California). The Illinois
subcontractor’s sales man-
ager has called and emailed
the Maryland general con-
tractor for three months try-
ing to get an $18,000
invoice for labor and ma-
terials paid. There have
been promises of payment
once the Maryland general
contractor gets paid by the
California tower company.
The matter has dragged on
too long, and now the llli-
nois company turns to its
lawyer for help. Everything
gets much more compli-
cated if instead of one site there are 10
sites in 10 different locations.

Enter the lawyer and the mechanic’s
lien. Mechanic’s liens provide security
and a form of payment for an otherwise
unsecured obligation to pay. Mechanic’s
liens are a charge against real estate and
improvements. In most cases, towers
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and their equipment are treated as real
property under the mechanic’s lien
laws. If payment is not made, a
mechanic’s lien can be foreclosed, like
a mortgage, for payment. Unsuspecting
tower owners do not like their towers
and real property being foreclosed. As
a result, mechanic’s liens often provide
incentive for slow paying contractors to
bring obligations current.

Mechanic’s liens require careful and
timely review of state law. Each state
has different deadlines, procedures and
requirements to understand and follow.
Failure to timely file and secure a state’s
lien rights will result in forever losing
this payment tool. While each state has
its own distinct rules, some general con-
cepts applicable to all mechanic’s liens
can be identified early to protect your
rights to payment.

You will increase your payment
prospects and avoid costly uncollectible
receivables by knowing, and protecting,
your company’s mechanic’s lien rights.
These six key questions should be asked
on every job in advance of providing
work and material:

1) In what state will our work be per-

formed and materials supplied?

2) What is the legal address, city and
county for the tower? Any mechanic’s
lien, if filed, will be filed in the local
county. 1t becomes difficult, if a filing
deadline is approaching, to protect one’s
mechanic lien rights if the purchase or-
der and invoice only describe a tower
generally by a customer’s reference. At
a minimum an address, and not a P.O.
Box or town, is necessary for the lien.

3) What pre-lien notice requirements
are there in the state where the tower will
be located? Many states require certain
notice to be given before work is per-
formed to have a valid lien.

4) s my company a general contrac-
tor or subcontractor on this project? Dif-
ferent time deadlines and requirements
apply to general contractors and sub-
contractors in most states.

5) Is the end user and
tower owner a public or
private entity? Lien rights
usually do not exist on
public projects.

6) What are the time
requirements in this state
for filing liens?

Mechanic’s lien laws
are there to protect you,
the hardworking, honor-
able contractor to get
paid. They are meant to
be used in the right cir-
cumstances. Failure to
know and use mechanic’s
liens can often leave you
holding the bag trying to chase a cus-
tomer 1,000 miles away. agl

O’Flaherty is of counsel with Spradley &
Reismeyer, P.C., Kansas City, MO. His
www.towerlitigators.com website also
addresses tower legalities. Email him at
voflaherty@spradleyriesmeyer.com.

www.agl-mag.com
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capital ideas

Case Study: Arizona Nevada Tower

Using revenue from prior transactions, a small tower company finances
additional construction and builds its business.

Synopsis: Small tower companies of-
ten find it difficult to obtain loans with
reasonable terms from a traditional
lender, and many
tower owners resort
to selling off their
existing towers to
get capital. The Ari-
zona Nevada Tower
Corporation
(ANTC), however,
did not have to go
this route.

The company
grew its portfolio
from four towers to
eight towers along an underserved
highway in Nevada with the help of
Wireless Capital. The partnership of
these two companies has brought ANTC
opportunities for long-term wealth and
reinvestment.

The Arizona Nevada Tower Corpo-
ration (ANTC) faced several challenges
in acquiring funding to build additional
towers in rural Nevada. Having person-
ally funded the construction of ANTC’s
first four towers, ANTC President
George Peel wanted to build additional
towers, but he was unable to obtain ad-
equate financing. ANTC needed a
telecom-savvy debt partner to assist in
the challenging task of furthering its
business potential.

Mr. Peel started ANTC in 2003 with
the goal of building towers in rural ar-
eas. At the start, he used his private
funds to finance his business venture,
but he did not have adequate funding to
build the number of towers that he de-
sired. ANTC faced two main chal-
lenges. First, its loan application was
rejected by the Small Business Admin-
istration (SBA) because the towers were
on federal land, owned by the Bureau
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of Land Management. These sorts of
transactions fell outside of the SBA’s
guidelines because there was no re-
corded fee interest. Second, Mr. Peel
was aware that he would have difficulty
getting a loan from the bank because
the cashflow from telecommunication
towers tenant leases are cancellable as-
sets and therefore not a risk that tradi-
tional financial institutions are
interested in undertaking.

In February 2005, Mr. Peel was re-
ferred to me by his broker. Together, we
set about the task of maximizing the
value of ANTC’s cell tower leases.

Using the ANTC’s current tenant
lease income as collateral, Wireless
Capital was able to close a Non-
Recourse Loan amount exceeding
$500K within 90 days of ANTC’s ini-
tial contact. The capital from this trans-
action made it possible for ANTC to
build four additional towers.

“We now own eight towers and cur-
rently hold the rights to build an addi-
tional five. Our business plan is to have
fifteen towers by the year 2007, said
Mr. Peel. With the debt partnership of
Wireless Capital, ANTC has a virtual
monopoly along Highway 95, provid-
ing the much-needed coverage along an
otherwise underserved highway.

The economics of the tower business
are such that, usually, two tenants on a
tower will cover the financing, mainte-
nance, utilities and taxes. The key to fi-
nancing cancellable tenant leases is to
find a debt partner willing to advance
funds, using solely the tower cash flow
as collateral.

Using one tower to finance the build-
ing of another tower allowed ANTC to
expand its portfolio while not having to
use or pledge Mr. Peel’s personal assets.
Further, ANTC did not have to give up
the upside of future co-location revenue.

These transactions can best be char-
acterized as a domino effect of profit-
able business dealings. Using the
revenue from ANTC s first transaction,
ANTC was able to finance the construc-
tion of four more towers. By leverag-
ing the newly built tower, ANTC was
able to construct four additional tow-
ers, and so on and so forth. This domino
effect virtually provides ANTC with a
limitless supply of capital for future
transactions. Each transaction ANTC
completes with Wireless Capital not
only expands its growth potential, but
also diversifies ANTC’s risk, thus cre-
ating a more securitized asset. With
three to four tenants on each tower,
ANTC will have maximized the tele-
com potential on an otherwise
underserved highway.

We work to remain available for
ANTC to advance capital when needed.
For ANTC to build additional towers,
they need only make a quick call, com-
plete a minimal amount of paperwork
and they are all set to receive funding.
ANTC has now completed three addi-
tional transactions totaling well over §1
million, and the company has turned the
funding provided into endless opportu-
nities for future long-term wealth and
reinvestment.

Wireless Capital helped ANTC
achieve their goals through creating in-
novative strategies to meet the
company’s specific needs. This partner-
ship and friendship has propelled ANTC
into a future of growth and has allowed
it to succeed in monopolizing an other-
wise untapped market. agl

Jarred Saba is vice president of the
Tower Lending Group and the Corporate
Finance Group for Wireless Capital Part-
ners, Santa Monica, CA. You can email
him at jsaba@wirelesscapital.com.

www.agl-mag.com
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Legal Issues Facing DAS Deployment

by T. Scott Thomnson, esq.

From a legal perspective, | find DAS
exciting. It introduces issues that
lawyers find interesting and operational
types find frustrating. 1 hope | can
overview the legal issues. A lot of these
are where you have rights, and know-
ing them makes it easier for you.

There are three levels of legal issues:
state, pole attachments and local issues.

State — What kind of DAS is it? Is the
DAS a “carrier’s carrier,” or a self-de-
ployment by a wireless carrier? Those
two types actually raise different legal
issues at different times. Sometimes they
involve the same answers and the same
rights, but sometimes not.

The “carrier’s carrier” raises more is-
sues. As with NextG or Crown, typically
a DAS is a telecommunications service
like a traditional wireline carrier. You’re
carrying traffic for someone else. As a
result, there are some rights and some
obligations. You’re probably regulated
by the public service commission in
each state. The state definition may re-
quire a certificate of public convenience
and necessity (CPCN).

In the wireless carrier’s view, hav-
ing to obtain a CPCN is something to
be avoided. Yet, a CPCN brings with it
some pro’s and con’s.

Among the pros is right-of-way and
pole access. A CPCN isn’t required for
right of way or pole access, but it may
help. Among the cons are some regula-
tory burdens, but generally they are mild.

After the Telecommunications Act of
1996, regulatory requirements were
streamlined, and the regulatory world
for a DAS isn’t the regulatory world that
the incumbent local exchange carrier
(ILEC) deals with.

A lot of utilities and municipalities
will ask, “Where’s your CPCN? Until
you have one, we don’t have to deal with
you.” Having a CPCN helps to establish
your place in the world. | don’t agree
with the opinion that it is required for
right-of-way or poles, but you’ll hear it.
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Pole attuchments — The next issue
is pole attachments. You’re going to be
deploying DAS on utility poles and
streetlights. You need pole attachment
agreements from the utility. The good
thing is that the FCC, pursuant to the
Federal Pole Attachment Act, regulates
rates as they apply to privately owned
utilities. State- and city-owned utilities
are exempt. Eighteen states and the
District of Columbia have certified that
they will regulate pole attachments;
thus, the public service commissions
there have jurisdiction. If not, the FCC
has jurisdiction.

In 1996, the Act was amended to
make clear that utilities have to give pole
attachment access to cable operators and
telecommunications providers. They
can’t just say “no.” The Supreme Court
clarified that this includes wireless, in
the Gulf Power case. Utilities can’t say,
“We don’t allow wireless attachments.”

There has been little action at the FCC
on wireless pole attachment issues, but
one thing they did come out with in De-
cember 1995 was a public notice remind-
ing utilities of their obligation to give
access to wireless. They cannot categori-
cally refuse pole-top attachments. No
one has taken this to the FCC yet. DAS
providers can point to this. The FCC says
you can’t just tell us “no” as a threshold
answer about pole-top attachments.

Under the Act, rates, terms and con-
ditions must be fair and reasonable.
Since 1978, there is a lot of FCC deci-
sional law about pole attachments on
terms and conditions.

Rates are regulated by FCC or state
formulas, based on the utilities’ costs.
While the per pole rates vary based on
the utility’s cost, they are certainly not
hundreds or thousands of dollars per
year. You can plug figures into the FCC
formula and get the maximum rate.

For traditional wireline, the access
space required is presumed to one lin-
ear foot. It hasn’t been litigated at the

FCC, but a wireless attachment may use
more than one foot . But even then, the
maximum lawful rate will be signifi-
cantly less than what many people are
being told. Many utilities claim that
wireless is unregulated, and they get to
charge market rates. The answer to that
is “no,” it is a regulated situation, and
they can’t charge hundreds or thousands
of dollars per year for a pole.

Local issues — When it comes to de-
ployment authority, there’s a traditional
mechanism, a franchise and/or permits to
deploy in rights of way. For example, in
1999 and 2000 when the competitive lo-
cal exchange carriers (CLECs) were roll-
ing out fiber, we would go into a city and
they would say, “You need a franchise.”

We asked, “Where does it say that
in your ordinance?”

“The cable company has one,” often
would be the reply.

The cable company has to have one
under federal law. In many jurisdictions,
the CLECs have no franchise. Their de-
ployment is conducted under a permit.

Local jurisdictions have the right to
manage the public right of way, which
can include construction and safety is-
sues—when can you work in the street;
when you open the street you have to
place safety cones; the contractor has
to be bonded, and so forth.

Ask the local authority how they treat
the electric company and the ILEC: They
need to have non-discriminatory, competi-
tively neutral policies in relation to the
right of way. 1 assure you that the electric
utility is likely not being asked to do all
the things that new DAS entrants are.

Section 253(a) of the Act prohibits
barriers to entry. Ordinances that are
overly burdensome have been held to
be barriers to entry. Courts have looked
at an ordinance and the application pro-
cess and sometimes have ruled that they
may be so burdensome as to rise to the
level of a barrier to entry.

A second factor is the amount of

www.agl-mag.com
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A utility pole may already be crowded with cross arms and wires that prob-
ably weren’t subject to zoning. The addition of an antenna should not raise
zoning issues. In this picture, the antenna is top-mounted in a radome. Photo
courtesty of ADC Telecommunications and Phazar Antenna Corporation

discretion granted to the authority. Un-
fettered discretion to choose among ap-
plicants has been held to be a barrier to
entry. More about that later, as it ap-
plies to zoning.

The restriction upon deployment au-
thority is not limited to right-of-way
regulation. Sometimes cities argue it only
applies to right of way. It does apply to
wireless as a form of telecommunica-
tions. The ordinance and application pro-
cess have to be competitively neutral.
Typically they are not.
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Another source of the right to deploy
is found in state statues that grant rights
to telecommunications providers. Some
statutes do not, but some are quite explicit.
California has a statewide franchise for
telecommunications providers to deploy.
Cities are not allowed to require a tele-
com provider to get a franchise.

The State of Florida prohibits
municipalities from requiring a fran-
chise. That doesn’t mean they can’t have
permitting, but a full-blown franchise,
such as a 30-page document with

requirements, is not something a DAS
operator should encounter in Florida.
Some states have adopted laws that
grant rights to telecommunications pro-
viders that are important for the DAS op-
erator to keep in mind. In South Carolina,
for example, the statute limits the fees
that a local jurisdiction can charge.

Zoning of DAS

The wireless industry is used to
zoning for tower and monopoles. The
question is, does zoning apply to
DAS? It depends.

Many older zoning ordinances don’t
apply to installations in the right of way.
The public right of way might be ex-
cluded. That’s something to look at in
the ordinance itself.

Is the DAS installation within the
definition of a “tower”? Is the ordi-
nance legal? They have addressed the
interplay between the Communications
Act and Section 253, and local zoning
might violate it.

Should local zoning apply to DAS?
I suggest that it should not. The deploy-
ment on existing utility poles should not
trigger zoning considerations because
the installation does not involve many
of the concerns that may make zoning
of a tower appropriate.

A crowded utility pole may already
have cross arms and a transformer. Those
probably weren’t subject to zoning. The
placement of a little antenna on the same
pole should not raise zoning issues. Look
at what is on the poles already. From vi-
sual and other standpoints, the antenna
doesn’t raise safety or aesthetic concerns.
The fact that it is wireless should not
raise other requirements.

A closing point to consider, the FCC
has just issued an order that gives the
ILECs quick entry into cable. Accord-
ing to the FCC, cable franchising is such
a barrier to video deployment that if the
city doesn’t give them a franchise in 90
days, the FCC will let them go forward.
I suggest that if the FCC is right about
that, then the same time limit should
apply for a DAS operator. agl

Attorney Thompson is a partner in the
Washington, DC-based law firm Davis
Wright Tremaine LLP.
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FUEL CROICES

NATURAL GAS

SITE RELIABILITY AND ENVIRONMENTAL
RESPONSIBILITY AFFECT BACKUP POWER
SYSTEMS CHOICES BASED ON THE FUELS
THAT KEEP THEM OPERATING.

he need for—and the viability of—alter-
nate-energy sources is a hot news topic for
many industries, including telecommuni-
cations. Roller-coaster petroleum prices,
related issues of consistent and dependable
supply, and several new types of “green”
fuels fill the headlines. What does this all
mean for a site owner looking for either
primary or backup power sources?

This new slate of energy sources may
be good news for you, as a savvy site
owner, if you want to increase reliabil-

— ity, save money or please your neighbors

at urban sites. Whether for personal con-
victions, contract opportunities or PR purposes, you
might want to become a “green” company.

Conventional users of off-the-grid or backup
power for commercial sites seem to fall into two
categories: those who use diesel gensets and those
who don’t. Although the diesel motor-generator is a
well-known and well-understood technology with a
good support base, it does pose some problems.
These include fuel storage and cleaning, problems
with odor from fuel and exhaust, worries about spills
and leaks, and noise. Another bottom-line concern
is waste-stream management. More on that later.

Reliable alternatives to diesel motor-generators
are becoming more common. You probably know
about several of the alternatives—others might sur-
prise you. First, a review of fuels, fuel storage and
government regulations, noise, odor and waste-
stream management for both urban and rural loca-
tions for these power sources. Some of these topics
might seem tangential, but they all relate to real costs.
If you have ever suffered through even a small fuel
spill, you probably understand better than most that
costs are not just monetary.

Fuel-cell technology

Commercial fuel cells are online today, power-
ing large and small facilities. In addition to electri-
cal power, they provide hydronic heating for
buildings and, in some cases, even provide the do-
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mestic hot water for the facility. They
run on gaseous hydrogen, at pressures
ranging from 10 to 250 psig. When
used with “reformers,” fuel cells can
operate on natural gas, methane or pe-
troleum. So-called “combined heat
and power” (CHP) systems are readily
available, and their use of waste heat
makes the overall efficiency impres-
sive, Waste heat, in conjunction with

absorption chillers, can provide for
your equipment-cooling needs in one
package. Relatively low maintenance
demands, negligible noise issues and
a small waste stream-——in conjunction
with compressed natural gas (CNG),
natural gas or methane—make these
devices attractive for urban sites
where natural gas is readily at hand
and CNG is a viable backup. More
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about CNG advantages later.

Thermal-electric technology

Another low-demand power source,
the thermal-electric generator (TEG), has
been around for some time. Normally
used to provide a steady direct-current
feed for your onsite battery plant, TEGs
are silent, virtually maintenance free and
run on assorted fuels. Propane and natu-
ral gas are the most popular fuels for
TEG systems. The waste heat is mini-
mal, and the designs of some TEGs al-
low them to run on waste heat from other
processes. Remote sites with access
problems may derive the most benefit
from TEG units. Once-a-year refueling
and minimal maintenance make for a
happy site operator. Nevertheless, if you
have a large or erratic power demand,
extremely cold locations or require au-
tomatic redundancy, a TEG unit might
not be your best choice.

Rankine cycle technology

Another, but not so well-known, power
source is a Rankine cycle generator. An
external-combustion system, it is efficient,
it can use multiple fuels and it is renowned
for not requiring much maintenance. Used
in the offshore and remote oil-and-gas
industry for years, a Rankine cycle gen-
erator is a preferred choice when reliabil-
ity is a criterion. Units come with outputs
of as much as 4kW, and their reliability is
legendary. Able to handle variable loads,
the systems usually provide filtered di-
rect current from internal, 3-phase alter-
nators. 1 first observed these generators
in use on the Trans-Alaska Pipeline Sys-
tem, where they have been providing
trouble-free remote power for decades.
External combustion significantly reduces
emissions as compared to conventional
engine-powered alternators. Adaptability
to multiple fuel sources allows greater
flexibility for the site operator. One draw-
back is the physical footprint of the units,
which tends to be large for the power out-
put derived.

Stirling cycle technology

Another external-combustion gen-
erator, the Stirling cycle generator, is a
“mature” technology now entering the
market in larger numbers. Based on the
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For More Information on Alternate Power, Alternate Fuels

External Combustion Units
http://www.stmpower.com/
http://www.globalte.com/introduction.html

http://www.offshore-technology.com/contractors/power/ormat/
http://www.dtetech.com/energynow/portfolio/2_1_2.asp

Alternate Fuels

http://www.eere.energy.gov/afdc/progs/ddown.cgi?afdc/FAQ/8/0/0
http://en.wikipedia.org/wiki/Compressed_natural_gas
http://lwww.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=24382

http://lwww.standby.com/propane/tanks.html

Examples of Systems

http://www.propanecouncil.org/files/10864_Alaska_Web.pdf
http:/www.northempower.com/company/newspress releases,html|?news_id=17098&year=2006&month=10&superstep=0

19th-century work of the Rev. Dr. Robert
Stirling (1790-1878), these new-age ex-
ternal-combustion engines, coupled with
modern alternators, provide an excellent
source of onsite primary or backup power
for the site owner. Able to use multiple
fuels, these gensets are quiet, low-emis-
sion power sources. External combustion
means cleaner running. The exhaust does
not foul the lubricating oil, which extends
the maintenance cycle and thereby re-
duces both labor costs and the sitc waste
stream. These units operate at low noise
levels, yet they are available with outputs
as high as 55 kW. Much smaller units are
currently in use all over Britain as home
power/heating systems.

No fuel like a new fuel

Alternatives to diescl as a fuel for
onsite primary or backup power sources
provide different storage choices, may be
more vandal resistant and can bring peace
of mind to your immediate neighborhood.
One alternative for diesel—biodiesel-
produces a distinctive odor. Storage of
biodicsel poses the same old problems and
adds new ones related to slow flow or “no
flow” at cold temperatures. Tank and
feedline heating, pump lubrication and
supply issues might rule this fuel out for
commercial, remote sites. | am unaware
of any long-term studies on how biodiesel
fares if contaminated by water, microbial
or storage-tank sources. The American
Society for Testing and Materials (ASTM)
is working on biodiesel specifications.
Therefore, how the EPA will ultimately
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deal with biodiesel storage, spills and
other topics is also an unknown factor.

Where do you keep it?

Liquid-fuel tanks placed in under-
ground vaults for protection from vandals
still require regular inspection and main-
tenance to comply with federal EPA rules
(40 CFR Parts 280 and 281). Above-
ground tanks have their own requirements
and rules. Many vendors supply well-
built, compliant tanks at a reasonable cost.
This still leaves you with concerns about
spills, odor and public perception.

What about the use of CNG, propane
or LPG for power generation? Many die-
sel engines may be modified to use these
fuels, which have advantages. Use of
underground vaults for protection against
vandalism with a CNG source makes
sense because the gas is lighter than air.
LPG and propanc are heavier than air,
so the underground option requires care.
Tanks for these fuel sources are typically
smaller or have a low profile. They may
be leased from suppliers, and they have
less-stringent inspection requirements.
For leased tanks, the gas supplier usu-
ally performs any required tank inspec-
tion, eliminating at lcast one worry for
the site operator. CNG/LPG/propane
spills pose insignificant long-term haz-
ards, and use of these fuels greatly re-
duces exhaust-odor issues.

Diverting the waste stream
Couple a CNG/LPG/propane supply
with an external combustion or TEG gen-

erator, and you quickly reduce or elimi-
nate the waste stream. Legal disposal of
used motor oil, especially from diesel
engines, is becoming more expensive, and
oil presents a site spill/contamination is-
sue. Reduced maintenance means lower
labor costs. Depending on the system you
select, backup-power reliability might in-
crease substantially. As recent disasters
have shown, your liquid-fuel supply chain
might become problematic if the catas-
trophe interrupts rail shipping or truck-
ing. On the other hand, CNG/LPG/
propane-powered systems-—especially
natural gas/LPG gensets—faired well
when deployed in the aftermath of Hurri-
cane Katrina (www.tusaconsulting.com
katrina-more.htm). Long-term supply is-
sues, whether involving diesel, LPG or
CNG, still remain.

Newer, more-reliable power-genera-
tion technology, a move away from die-
sel or liquid fuel, and reduction of your
waste steam can put your site “in the
green.” This means both green for the
environment and green for your bottom
line. Not only will you profit—so will
your customers. If you convert to a
green system, let your neighbors know,
perhaps with a newspaper article or
some TV coverage. Tower owners also
might find regulators and zoning
authorities viewing “greener” sites
with more favor. agl

Koehler is a telecommunications and
computer disaster-recovery consultant
based in Anchorage, AK.
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site reliability

Powerful Ways to Dodge
Disaster Disruptions

Use ‘green’ technologies to make the backup-power portion of your site
disaster-preparedness plan reliable and unobtrusive.

hy Sandra Saathoff

C ommunications, especially energency communications,
is about making sure the call goes through, no matter
what. Natural disasters demonstrate the need to improve re-
liability at communication sites. Additionally, telecom net-
work expansion increases backup power requirements.
Multiple methods and technologies are available to network
operators to meet backup-power nceds. These include valve-
regulated lead-acid (VRLA) and wet-cell batteries, and me-
chanical generators. Newer technologics also fit these
categories of energy storage and power generation options.

Traditionally, communications system backup power has
mecant different things to different types of network opera-
tors. Wireline carriers traditionally designed outside-plant
applications for 8 hours of off-the-grid operation. Wireless
carriers, on the other hand, have implemented solutions that
range from 2 to 8 hours or more, depending on the site and
service requirements.

Natural disasters and concerns over terrorism have in-
creased the dependence on and the need for reliable com-
munications networks. Today, carriers seek ways to
improve backup reliability to extend the capability of
backup-power solutions to support their networks. Many
operators require 48 or even 72 hours of backup-power
operation---without the need for site visits, refueling or supple-
mentary service. Traditional power solutions pose increasing

s challenges related to re-

Tl'alllllllnal nower charging, refueling, envi-

ronmental issues,
reliability and theft.

In 2005, according to
the Department of
Energy’s Energy Informa-
tion Administration, day-

challenges related to

recharging, refueling,
environmental issues,

mlianilm anﬂ men to-day disasters caused 86

" days of lost grid power in

the United States, with durations from minutes to weeks.
Causes ranged from hurricanes and tornados to thunder-
storms, winter storms, equipment failure, fuel-supply issues
and human error.

The ramping up of hurricane activity in the United States
over the past 15 ycars provides a dramatic example of rea-
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sons for increasing backup power. During the years 1991 to
2000, only five hurricanes hit the part of the United States
referred to as the “Hurricane Belt™:
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Figure 1. Major (category 3 strength or stronger) U.S.
hurricanes that made landfall during the years 1991
to 2000.

From 2001 to 20085, this number increased and focused
on a smaller section of the belt:
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Figure 2. Major (category 3 strength or stronger) U.S.
hurricanes that made landfall during the years 2001 to
2005.
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Although 2006 was a relatively light year for hurricanes,
the reality remains that powerful hurricanes will affect carri-
ers in the Hurricane Belt.

The Hurricane Belt and its inland counterpart, “Tornado
Alley,” are proximate, geographically speaking, but Tornado
Alley is significantly larger. According to the National Oce-
anic and Atmospheric Administration (NOAA), “Overall, for
the United States, most tornadoes are considered weak, and
around 98 percent of all U.S. tornadoes are below F3 inten-
sity. That leaves just 2 percent of all U.S. 1ornadoes to be
categorized as violent (F3 and above). Of these violent twist-
ers, thankfully just around 0.4 percent of them achieve F5
status, with winds over 26 Imph and nearly complete destruc-
tion. However, given that, on average, over 1,000 tornadoes
hit the United States each year, that means tkat 20 can be
expected to be violent and around four might be incredible.”

Other causes of grid-power disruption might be less dra-
matic, but the result is the same: no power means no com-
munications. The need to prevent communications loss is
great. Technologies for power backup fall into two catego-
ries: energy storage and power generation.

Energy storage
Generally defined as a device that charges initially and
repeatedly, an energy-storage unit delivers stored charge

April 2007
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Figure 3. Average number of tornadoes recorded per
1,000 square miles.

as needed. A battery is the best example of energy-stor-
age units, with ratings defined in ampere-hours. Electric-
ity charges the battery, which then can supply an output
on demand depending on the battery’s ampere-hour rat-
ing. Energy-storage technologies can be difficult to moni-
tor in terms of pewer per runtime remaining. Batteries
have been the traditional choice for short-duration backup-

31



Fuel-cell system designs are often modular to allow for
upward scalability as power needs at a site increase.

power support because their initial capital cost is compara-
tively inexpensive. Nevertheless, because ot necessary periodic
replacement, batteries have a higher /ifecvcle cost. The primary
incumbent power-storage device for telecommunications sys-
tems has been the VRLA battery.

Power generation

Power-generation equipment produces energy at the
point of use. Generally speaking, these technologies con-
vert a fuel, in the form of diesel, propane or natural gas, to
electricity. The quantity of stored fuel dictates the length
of runtime, although fuel may be replenished as needed for
additional or extended runtime. Fuel can be difficult to
obtain during or following a disaster because of increased
need and decreased availability. The primary incumbent
power-generation device is the combustion-engine genera-
tor set (gensct).

New technologies for old problems

Developers of new technologies for energy storage seek
remedies to recognized deficiencies in lead-acid batteries.
Battery manufacturers have commercialized several options,
including lithium-ion and lithium polymer batteries as well
as nickel-metal hydride types. A flow battery is another op-
tion, one that uses two electrolytes that are pumped through
a battery-like cell. In the case of tlow batteries, electrolyte-
storage reservoir capacity determines battery capacity.

Other new storage technologies include the ultra capacitor;
an electrochemical capacitor with an unusually large energy
storage capability relative to size. Another option is mechanical
storage, such as the flywheel. Essentially a mechanical battery,

38 above ground ‘evel

Fuel-cell systems require a relatively small footprint at
a tower site, and their lack of combustion noise enhances
their appeal for sites near residential or mixed-use
neighborhoods.

the flywheel stores energy mechanically as kinetic energy.

New power-generation technologies also include pro-
ton-exchange membrane (PEM) fuel cells, which gener-
ate electricity through an electrochemical reaction using
hydrogen and oxygen. The benefits of fuel cells include
environmentally friendly operation. They generate energy
without producing harmful emission byproducts; the only
byproducts are water and heat. Absent combustion, fuel
cells are a quiet alternative for backup power. The amount
of fuel-storage capacity at a site ultimately determines a
fuel cell’s runtime. Fuel cells use hydrogen, which tends
to be more readily available than other more-widely used
types of fuel. Using current equipment, fuel-cell technol-
ogy sites can be installed with as much as 96 hours of
runtime fuel, and fuel replenishment is easier compared
to other generation technologies.

Some people might still regard fuel cells as a “future tech-
nology,” but a handful of companies with products have
placed thousands of commercial urits into service for com-
munications networks in the United States and worldwide.
Reliability and successful performance of fuel-cell systems
solutions have been verified operationally during hurricanes,
ice storms, earthquakes and other weather events.

Green choices for brownouts and blackouts

As the communications industry expands its options for
backup-power solutions, new technologies such as PEM fuel-
cell systems offer advantages for increasing run-time and
reliability. Future disruption of the power grid will happen.
The question is whether network operators will choose tech-
nologies to protect the integrity of operations and the perfor-
mance of their communications networks ‘

Saathoff is director of marketing communication for ReliOn,
Spokane, WA.
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Surge Suppression:
Comparing Apples to Oranges

Technical comparisons between metal-oxide varistor (MOV) and silicon

avalanche suppressor diode (SASD) designs may be moot, depending on
the application. The physical location of a suppressor to protect a specific
point in an electrical-distribution system determines the type selection.

by Dave Rowley

he sole function of a high-quality

surge suppressor is to protect sensi-
tive electronic equipment from transient
overvoltages that are present on ac-
power circuits. [t is irrelevant whether
lightning generates these overvoltages
or whether they are induced upon the
ac-power lines by utility-grid switching,
power-factor correction actions, power
cycling of inductive loads or other
sources.

A high-quality surge suppressor must
limit transient overvoltages to values that
do not surpass the ac sine-wave peak by
more than 30 percent as it initially ab-
sorbs intense amounts of transient en-
ergy. The suppressor must immediately
respond to transients before they rcach
their uppermost voltage values. Suppres-
sor performance should not deviate or
degrade with use when called on to di-
vert extreme levels of transient current.

Transient surges are differentiated by
their duration, frequency and amplitude.
The surge suppression industry has
adopted the 1EEE Power Engineering
Society’s IEEE C62.41-2002 document,
“lEEE Recommended Practice on Surge
Voltages in Low-voltage AC Power Cir-
cuits,” as the standard for categorizing
transients and the associated waveforms
used to test suppressor efficacy. This
guide defines scveral varied voltage and
current waveforms that occur in the clec-
trical distribution environment.

The most frequently referenced IEEE
waveform is the combination wave,

40 above ground level

which is characterized by short duration,
high-frequency, short-circuit 8/20 ps and
open-circuit 1.2/50 ps current and volt-
age waveforms. It is used to simulate
lightning-induced transient activity.
Longer-duration, lower-frequency,
higher-energy 10/1000 ps voltage and
current-test impulses (also detailed
within the same IEEE documentation)
are recommended to simulate transient
activity originating from other sources.

For testing, actual voltage and cur-
rent values are selected in reference to
where the surge suppressor is intended
for use. Surge suppressors intended for
use at any location on the distribution
system will be subjected to long-dura-
tion waveforms and should be tested to
withstand these conditions, regardless
of their suppression technology. Figure
1 on page 41 illustrates the combina-
tion waveforms.

When these combination waveforms
are used to test surge suppressors, the
generator voltage is adjusted to an open-
circuit voltage (Figure /). It rises to this
value within 1.2 microseconds. The volt-
age decays to 50 percent of that value af-
ter 50 microseconds. Short-circuit,
transient-current pulses reach their maxi-
mum value in 8 microseconds and decay
to their half-point after 20 microseconds.
The combination wave provides a start-
ing point to analyze a suppressor’s per-
formance characteristics in reference to
voltage protection levels (VPL) and
power-dissipating capabilities.

power system protection

Unfortunately, short-duration test
pulses do not propagate far enough into
an ¢lectrical-distribution system to give
the suppressor user a clear idea of how
the suppressor will perform in the real
world. Transients that are generated by
grid switching, power cycling of induc-
tive and capacitive loads, and other
sources cause suppressors to activate.
This transient activity is typically char-
acterized by lower frequency (I kHz)
10/1000 ps duration waveforms. The
laboratory waveforms utilized to simu-
late this transient activity are shown in
Figure 2 on page 41.

The physical properties of the elec-
trical-distribution system limit how far
lightning-induced or other short-dura-
tion, transient surges are able to travel.
Extremely high-voltage transients are
required to drive high-voltage lightning-
surge current far into a facility. Tran-
sient voltages are limited (typically to
6000 V because of air-gap protection
or insulation breakdown) at the meter
base, preventing surge currents from
propagating far into the building. How-
ever, most transients originate from
sources other than lightning and are
more likely to travel longer distances
throughout the ac power system. These
transient surges are more threatening to
electrical loads because they are not
diminished over shorter distances, un-
like lightning-induced impulses. Lower
level surges (less than 6000 V) actually
force more current into a system be-
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cause the transients pass “under the ra-
dar” of the air gap.

Suppressors intended to protect at spe-
cific points along the electrical-distribu-
tion system must be selected in
accordance with their physical location.

Higher-energy-dissipating products must

be used at main distribution points rather

than at subpanels or electrical outlets.
Suppressors intended to protect at low-
exposure main or subpanel locations in-
side any facility rarely need to be designed

to suppress more than 3000 A of transient
current. By design, meter-base gaps al-
low for extreme voltages to dissipate be-
fore they reach the distribution panel.
Those outdoor transients might otherwise
pose a threat to the facility’s electrical-

Laboratory Test Waveforms per IEEE C62.41-2002

10/1000 ys Voltages and Current (Tabie 8)

i . Current

Laboratory Test Waveforms per IEEE C62.41-2002
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v
6000 3000
o = -
‘\ 5v = 5000
© 3000 =" g
& " o 4000
s (19 5 1500 8 «
> 2000 iy [s) ‘ 3000
12N Vbltage 1000 10 Current
' \ 1 2000
1000 | N 1
750 '.1- === 500 : ‘ 1000
2 —_— +750 RN
7 .,p-.l-- . i o i o |25 S S
] 100 200 300 400 500 4] 100 200 ¢
Time (8)

Figure 1. Because this generation has an internal imped-
ance of 20Q, the peak current value will be 3000A. The
suppressor is connected to the generator for testing.
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Figure 2. Laboratory waveforms used to simulate tran-
sient activitygenerated by grid switching, power cycling
of inductive and capacitive loads, and other sources.
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Figure 3. High-level voltages (>6000 V) are required
to drive surge currents >5000 A farther than 10 meters
into an electrical-distribution system.

Figure 4. As an MOV conducts increasing levels of tran-
sient current, it cannot limit transient overvoltages to a
value of less than 30 percent excess of the normal ac sine-
wave peak.

distribution system. Figure 3 on page 42
illustrates that high level voltages (in ex-
cess of 6000 V) are required to drive surge
currents that exceed 5000 A a distance
farther than 10 meters into an electrical-
distribution system.

It is important that a surge suppres-
sor be capable of suppressing short-du-
ration impulses, resembling and
including those generated by lightning.
It is equally, if not more, important for
a suppressor to be able to sustain sup-

pression functions and divert current
effectively when called on to suppress
longer-duration transients. Suppressors
intended to protect at branch panels or
electrical outlets will be required to sup-
press these transients more frequently
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Figure 5. Individual MOV components are frequently rated Figure 6. A comparison of the single pulse-life expect-
ancy of 20 mm to 32 mm MOVs.

with a high peak surge-current rating.

than those that are lightning induced.
Surge suppressors should be tested to
both long- and short-duration labora-
tory waveforms to confirm these sup-
pression requirements.

Manufacturers use numerous tech-
nologies for suppressor components.

These include selenium, gas tubes,
metal-oxide varistors (MOVs) and sili-
con avalanche suppressor diodes
(SASDs). Most suppressors use MOVs
or SASDs or a combination of the two.
The advantages and disadvantages of
these two most common suppression

technologies are noteworthy.

Metal-oxide varistors

MOVs are non-linear variable resis-
tors with semiconductor properties that
were originally designed to protect elec-
trical motor windings against wiring in-
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sulation breakdowns. There are two ad-
vantages associated with MOVs in re-
gard to surge suppressors. They are
inexpensive, and they divert reasonably
high values of transient current. MOVs
are typically constructed with zinc ox-
ide, which has non-linear resistive char-
acteristics. (“Non-linear” is used to
define any device with resistive charac-
teristics that change as a function of the
induced current. The equation takes the
form of R = al*, where g and b are con-
stants and R will be a curved line.) The
zinc-oxide particles are compressed un-
der high pressure to form variously sized
discs. To complete the varistor, electri-
cal leads are bonded to the discs and
covered with an insulating material.
When transient currents are intro-
duced to an electrical system, the MOV
shunts the current away from loads. As
a varistor conducts transient current, its
internal resistance increases. Unfortu-
nately, its non-linear resistive charac-
teristics prevent symmetrical resistance
shifts equal to supplied current devia-

tions. The voltage drop across the MOV
increases drastically as the varistor con-
ducts high current values.

Numerous drawbacks become ap-
parent when MOV-based suppressors
are used to protect sensitive electronic
circuitry:

1) An MOV-based suppressor de-
vice cannot maintain a stable VPL as
it conducts increasing current values.
As the device conducts increasing lev-
els of transient current, it cannot limit
transient overvoltages to a value of less
than 30 percent excess of the normal
ac sine wave peak.

Figure 4 on page 42 illustrates this
inadequacy. Note that the curve repre-
senting the MOV ’s suppression response
climbs steeply as it conducts longer-du-
ration transient current. The curve rep-
resenting the suppression response of the
SASD shows that it does not suffer from
the same drawbacks. Some MOV-based
suppressor product specifications boast
extremely high surge-current capacities
(as much as 300,000 A) without report-

ing the VPL. These large figures sound
impressive; however, this practice is mis-
leading and often meaningless. As de-
picted in Figure 5 on page 44, the
individual MOV components are fre-
quently rated with a reasonably high
peak surge-current rating,

1f a product uses multiple MOVs con-
nected in parallel, some manufacturers
will add the current ratings of the indi-
vidual MOV components together and
report the sum as an impressively high
total-value surge-current capacity. This
sum method is inaccurate because it is
impossible to coordinate simultaneous
conduction of multiple MOVs that have
varying component tolerances and deg-
radation cycles. Itis like saying that your
car will be able to travel 200,000 miles
on one set of tires because each of the
four tires is a 50,000-mile radial.

In addition, it remains difficult to de-
termine true VPL at the maximum-rated
surge-current value. A device constructed
with larger MOVs might be useless to
protect electronic equipment. Although
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the component might be capable of sup-
pressing much greater current values, it
is likely that the VPL will be too high to
protect electronic equipment.

2) MOVs degrade with use. Most
MOV manufacturers warn users that the
component is considered failed after its
initial VPL has moved =10 percent from
its original value. The MOVs conduct
current through paths of zinc-oxide par-
ticles. After they conduct surge current,
these particles change, and their resistive
characteristics are weakened. This deg-
radation cycle becomes more profound
when the MOV conducts more frequently
or conducts higher current values. Al-
though larger MOV's are more robust, they
are plagued by the same problems.

Figure 6 on page 44 compares the
single pulse-life expectancy of 20 mm
to 32 mm MOVs. Note that the 20mm
MOV can withstand a thousand 500 A,
8/20 ps current pulses and will self-sac-
rifice when it suppresses a single 6,500
A, 8/20 ps transient-current pulse. How-
ever, its surge-current capacity de-

creases significantly as it is subjected
to longer-duration 10/1000 ps transient-
current pulses. The 20mm MOV can be
expected to fail when subjected to a
thousand 40 A, 10/1000 ps current
pulses or a single 200 A, 10/1000 ps
transient-current pulse.

The 32 mm MOV is slightly more
robust. 1t can handle one 20,000 A or a
thousand 900 A 8/20 ps current pulses
but no more than one 450 A 10/1000 ps
current pulse. Its maximum surge-cur-
rent capacity drops to a mere 50 A value
if the 32mm MOV is required to sup-
press a thousand 10/1000 ps transient-
current pulses. At this level, the
zinc-oxide particles will meld together
to form pools of increasingly larger sur-
face areas. More often they will increase
in resistance. As degradation continues,
the MOV will either short the protected
power circuit or stop conducting current.

Typical MOV-degradation cycles be-
gin as the component continues conduct-
ing current past its original VPL. The level
continues to increase as the MOV de-

power system protection

grades. Eventually the voltage values re-
quired to activate the MOV will be at such
extreme levels that it will be useless. In
the event that a damaged MOV functions
as a resistor, rather than a varistor, it can
overheat and introduce a fire hazard. In
either failure event, no transient protec-
tion is provided for critical electronic
loads on the affected power circuit.

3) Varistors create thermal runaway
conditions when their initial clamp points
or VPLs are set too close to the nominal
ac-line voltage. When installed across an
ac-power source, MOVs conduct small
amounts of electrical current. They con-
duct more current if the VPL is set too
close to the peak voltage value of the ac
sine wave. Conduction continues over
time and results in an elevation of the
MOV’s internal temperature. The heat
causes it to conduct even greater current
values, and this spiral continues until the
unit shorts. This loads electrical circuits,
causes circuit breakers to clear and can
trip ground-fault interrupters. MOV-based
suppressors with thermal runaway disor-
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ders have been documented as sources of
fires. To prevent these catastrophic fail-
ures, the initial VPL of MOV-based sup-
pressor products is typically set to a higher
value. This design parameter eliminates
the device’s ability to provide adequate
transient-voltage protection.

Silicon avalanche suppressor diodes
Compared to other suppression tech-
nologies, the advantages associated with
the use of SASDs are numerous. Like
the components within the sophisticated
circuitry of modern electronic equipment
that they are intended to protect, SASDs
are true solid-state semiconductors. Un-
like MOVs, SASD-based surge-suppres-
sion components do not degrade or cause
thermal-runaway conditions.

SASDs turn on faster than MOVs and
respond rapidly to transient overvoltages.
Transient surges are characterized by
their extremely rapid rise times. A high-
quality suppressor must respond fast
enough to prevent transients from reach-

ing a potential voltage high enough to
degrade electronic components, disrupt
equipment operation or damage electri-
cal loads. A SASD-based transient sup-
pressor can be reasonably expected to
demonstrate an in-circuit response time
of five nanoseconds or less. MOV de-
vices are also relatively quick to respond
to transient overvoltages. Realistically,
their in-circuit response times fall into
the 35 to 50 nanosecond range.

high-quality SASD-based suppres-
sor products have the ready ability to
maintain a stable VPL at any location
in the ac-power system while conduct-
ing maximum current values. Unlike the
challenges associated with MOV de-
signs, the simultaneous conduction of
SASD circuits in parallel is plausible.
In addition, the non-linear behavior of
the SASD resistance is more abrupt and,
therefore, more effective.

A surge suppressor must be designed
to suppress near the peak voltage value
of the ac sine wave while dissipating

extremely high levels of transient en-
ergy. Herein lies the basis of the cost
disadvantage associated with SASD-
based suppressor products: Individu-
ally, diodes cannot divert as much
current. A properly designed SASD
suppressor must incorporate numerous
diodes to precisely perform their sup-
pression responsibilities without self-
sacrifice. As a result, the suppressor is
often more expensive and physically
larger than its MOV-based alternative.
SASD-based products do not de-
grade with use or over time. As long as
their energy-dissipating capabilities are
not exceeded, they will function per-
petually. Quality SASD suppressors
should not be designed (or expected) to
self-sacrifice during a typical transient-
surge event. It becomes apparent that a
high-quality SASD-based surge sup-
pressor must incorporate enough diodes
to handle the transient currents it will
likely be subjected to under normal as
well as extreme transient conditions.
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It is also important to point out that
non-diode-based suppressor manufactur-
ers usually test their products to short-
duration 8/20 ps current impulses
(intended to simulate those generated by
lightning activity). They often do not test
their devices with long-duration 10/1000
ps long-wave pulses that the suppressor
will more frequently be required to sup-
press. The high-energy pulses that facto-

ries use in testing can cause degradation
of non-diode-based suppressor products
before they reach the customer.

Hybrid SASD/MOV suppressors
Some suppressor manufacturers
have hybrid designs that use both
SASDs and MOVs. The hybrid designs
attempt to take advantage of the posi-
tive performance characteristics while
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overcoming the negative drawbacks as-
sociated with the two individual sup-
pression technologies. For cost savings,
these designs generally use fewer
SASDs as compared to pure SASD
products. In a hybrid, SASD circuits are
used to take advantage of superior re-
sponse times and stable VPLs while
MOV stages are introduced to handle
high-current dissipation.

Because of the vastly different op-
erational characteristics of the two tech-
nologies, these hybrid designs fall short
of their desired goals. There is even more
difficulty coordinating simultaneous
conduction between SASD and MOV
components. The MOV stages cannot be
coordinated to conduct reliably and si-
multaneously with the SASD stages.
Often, premature suppressor failure oc-
curs in the SASD stages because not
enough diodes are incorporated to dis-
sipate proper levels of transient energy.
The MOV stages continue to function,
but they are still plagued with the same
deficiencies of the pure MOV-based
product. Properly designed surge sup-
pressors using 100 percent SASDs as
their sole suppression technology are
superior to hybrid designs.

Drawbacks of filter networks

A filter’s operational characteristics,
by definition, are frequency dependent.
It cannot adequately protect critical elec-
tronic loads from lightning-induced tran-
sient surges, nor can the filter protect
against transients generated from non-
lightning sources. It is designed to attenu-
ate noise occurring within a band of
repeating frequency ranges at relatively
low voltage and current amplitudes.

Filter manufacturers may design their
products to target and to provide maxi-
mum attenuation to specified test wave-
forms to justify marketing their devices
as surge suppressors. In these cases, fil-
ter networks may be designed to provide
maximum attenuation to a 0.5 us-100
kHz ring wave, a 1.2/50 ps waveform, or
an /20 ps current pulse, all used by the
suppression industry as test parameters.

A filter cannot provide ample pro-
tection against transient activity. This
is because transients differ from noise
in that they are high-voltage, high-cur-
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rent impulses that are not frequency
dependent. Transients are defined as
random, or bursts of energy that last for
less than 1/2 cycle of ac input induced
on any portion of the ac sine wave. They
exhibit extremely rapid rise times. They
can reach their maximum voltage am-
plitude in one microsecond and typi-
cally do not display any identifiably
repeating frequency pattern.

Lightning-induced transients are
characterized by short-duration wave-
forms. However, most transients origi-
nate from other sources. Transient
surges result from utility grid-switch-
ing activities, power-factor correction
actions, and the power cycling of induc-
tive loads. Most non-lightning-induced
transient overvoltages exhibit much
longer durations that last up to a full
millisecond or longer. Therefore, tran-
sient overvoltages can exhibit both
high- and low-frequency elements.
Lightning-induced transients exhibit
higher frequency elements than those
generated by non-lightning activity.

A filter intended to protect against
long- and short-duration transients
would have to be capable of providing
maximum attenuation for all frequen-
cies falling within the kilohertz (kHz)
through megahertz (MHz) ranges.

Suppressor products must use clamp-
ing components in their designs that ad-
equately protect electronic equipment
from transient overvoltages. They must
not load the ac circuit, and they must not
distort the ac sine wave as they perform
their intended function. However, filter
elements contained within any suppres-
sor product can be counter-productive as
they can introduce some of these prob-
lems into the protected ac-power circuit.

Location determines type

The suppressor to protect a specific
point on an electrical distribution system
must be selected according to its physi-
cal location. Higher-energy-dissipating
products must be used at main distribu-
tion points as compared to subpanels or
at electrical outlets. IEEE C62.41-2002
is accepted as an industry standard per-
taining to the transient voltage and cur-
rent test waveforms to be used to test surge
suppression devices at various physical
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locations throughout an electrical-distri-
bution system. It specifies that surge-sup-
pression equipment intended to protect at
low-exposure main or subpanel locations
inside any facility rarely needs to be de-
signed to suppress more than 3,000 A of
transient current. It explains that a high-
quality suppressor will only be called
upon to suppress from 5,000 to 10,000 A
of surge current as it protects at medium-

and high-exposure locations. Therefore,
the need for surge-suppression products
capable of suppressing surge currents
beyond these ranges does not exist.

This material is excerpted from a tech-
nical white paper by the author. Rowley
is an electrical engineer overseeing
product regulatory compliance for
Transtector Systems, Hayden, ID.
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NATE Nashville convention
spotlights safety

Safety, safety, safety was NATE’s theme as it presented sessions about
riding the line, operating cranes, avoiding RF hazards and training tower

hands, among others

by Don Bishop

T he National Association of Tower
Erectors welcomed an estimated
1,200 participants and 100 exhibitors to
its convention February 1215 at the
Gaylord Opryland Resort & Convention
Center Hotel in Nashville, TN.

Front and center at the convention was
the national partnership between NATE
and the U.S. Occupational Safety and
Health Administration inked in Novem-
ber 2006 in Washington.

The assistant secretary of labor for oc-
cupational safety and health, Edwin G.

- D

Don Doty, Craig Snyder, Kevin Hayden and Patrick Howey at a ‘riding
the line’ session introduced by Jim Goldwater.

Foulke Jr., who heads OSHA, told an au-
dience at NATE, “You know it is a dan-
gerous industry. We have to do whatever
we can to develop the programs to get
people trained to ensure that they get to
go home safe and sound every day.”

90 avove ground level

The national partnership stemmed
from a previous partnership formed in
2001 between OSHA’s Region 5 office
and NATE. “There has been significant
reduction in hazards among partner
companies. They average 50 percent be-
low non-partners in insurance rates,”
Foulke said.

“I sign a lot of partnerships and alli-
ances. We do many of them. What im-
pressed me about the one with NATE in
November is the association’s commit-
ment to the partnership demonstrated by
the fact that the
entire board of
directors came
to Washington
for the signing.
That shows me
once again the
commitment of
your organiza-
tionto safety and
health,” he said.

Foulke said
OHSA wants to
help employers
first in being
safe, and sec-
ond in being
successful. He
said he recog-
nized that many
small compa-
nies are worried about making the next
payroll and sometimes are not as fo-
cused on safety as OSHA wants. He rec-
ognized that they may not have the
money to spend on safety, so OSHA
needs to let them know that all the ma-

s

terials they need are available on
OSHA’s website, www.osha.gov.

“It is the best website in the govern-
ment. There is no better. The amount of
information and resources are there to
help all employers along with best prac-
tices, model public-safety policies,
training programs and various standards
to train employees,” Foulke said.

The OSHA chief linked safety with
business success, saying a better safety
record pays off with lower workers’ com-
pensation insurance rates; increased pro-
ductivity, efficiency and quality leading
to higher profits and improvement in
U.S. job retention.

Foulke said OSHA offers consulta-
tion assistance for small- and medium-
sized employers as part of compliance
assistance, not enforcement. An OSHA
employee comes on-site to assist with
an employer’s safety-and-health pro-
gram and won’t cite the employer for
any but serious violations that are seen
while rendering assistance.

Foulke spoke at NATE via amplified
telephone because of a weather-related
air travel delay that prevented him from
leaving Washington in time to make a
connecting flight.

NATE-OSHA national partnership
Rob Medlock, area director for the
OSHA Cleveland Area Office, told a
breakout session that the NATE-OSHA
national partnership is unlike any other
the national office has. He said most
national partnerships require local
agreements with state OSHA offices
and local chapters of associations.

www.agl-mag.com



Rob Medlock, area
director for the OSHA
Cieveland Area Office,
said that although five
climbers lost their lives
in 2006 as a result of
riding the line, no fatali-
ties had been recorded
for riding the line since
1999 as long as climb-
ers rode the line prop-
erly and followed
OSHA's compliance

Don Doty, NATE’s chair-
man and president of
Stainiess, said of climb-
ers who were killed in
2006 in accidents involv-
ing riding the line: ‘if they
had followed the rules,
there wouldn’t have been
an accident last year for
riding the line. They
didn’t read it, didn’t un-
derstand it, or didn’t ap-
ply it. You can be hurt,
killed or cause damage
if you don’t follow them!

Patrick Howey, NATE's
executive director, said
that under a regional
partnership with
OSHA, hundreds of
potential hazards had
been identified and
abated while as many
as 50 NATE members
participated.

Craig Snyder, president
of Sioux Falis Tower
and Communications,
answered a question at
the session on riding
the line about how to
avoid mistakes: ‘Read
the CPL and NATE
manual and do what
they say’ He also em-
phasized pre-lift meet-
ings and documenting
the work.

directive.

|

“This is one for all. It is a cool deal. It
doesn’t matter where you’re working,”
Medlock said.

He added that OSHA still has to get
state plans on board, and the national
partnership would help.

“Anything worthwhile, you have to
earn. | remember sitting down with Don
Doty and others in 2000 and saying, ‘Let’s
get a national partnership together.” You
have to prove that a partnership is effec-
tive on a local or regional level. We don’t
do them without local buy-in. We did that,
and had success, and then last year the
national partnership had been delayed for
so long I didn’t know whether we would
get this,” Medlock said.

Doty is NATE’s chairman; he is presi-
dent of Stainless, a company that de-
signs, engineers, fabricates, constructs
and maintains tall towers; and vice presi-
dent of Doty Moore, a part of Stainless
that fields crews to work on tall towers.

“OSHA thought about forming an al-
liance with NATE. An alliance is kind
of a handshake without a commitment.
NATE decided not to do that. ‘We want
substance,” NATE told us. ‘We want a
partnership and a commitment,” Medlock
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said was NATE’s desire.

Patrick Howey, NATE’s executive di-
rector, said under the regional partner-
ship, hundreds of potential hazards had
been identified and abated while as many
as 50 NATE members participated.
Medlock said he wanted to sign up more
than that for the national partnership
during the convention.

Moreover, Medlock said the partner-
ship isn’t limited to people who erect
towers and maintain them—the ones
who climb. “This partnership has the
potential to expand that to carriers and
owners,” he said.

Howey said that current eligibility is
open to all NATE members who employ
tower climbers. Requirements include
meeting the requisite levels for train-
ing. such as 10-hour OSHA courses for
climbers and 30-hour courses for super-
visors. Partners have to implement a
safety-and-health plan that meets the
minimum NATE program. They must
have a competent person on the job site
at all times, and must conduct and sub-
mit safety audits to NATE.

He said that benefits to partners in-
clude OSHA inspections that would ad-

here to the items listed on the inspection
list; reductions in penalties; no citations
for other-than-serious violations when
violations are immediately abated; and
priority consideration for compliance as-
sistance. He said recognition for partici-
pants would include listing their names
in NATE’s publication and website.

Riding the line

Speaking to another breakout ses-
sion, Medlock said that five tower
climbers lost their lives in 2006 as a re-
sult of riding the line—yet no fatality has
been recorded since 1999 when OSHA
issued its compliance directive (CPL) for
riding the line as long as climbers rode
the line properly and followed the CPL.

At that session, Doty said some as-
pects of the fatal incidents are known,
although he said it is dangerous for one
who wasn’t there to offer an opinion.

“You’re not supposed to be riding
rope. A fatality last year involved
someone riding rope. He added equip-
ment to it. It got cut. That’s why
you’re not allowed to ride rope. It has
to be wire rope,” Doty said.

Another fatality had to do with RF
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Ed Mantiply, a physical
scientist with the FCC
Office of Engineering
andTechnology, said the
federal agency wants to
make the definition of
‘awareness’ more clear,
to define it as a written
notice and an oral notice
and that the worker be
trained. The definition
applies to those ex-
posed to ‘occupational’
levels of RF.

Simon Weisman, presi-
dent of Weisman Con-
sultants, said that a
change in guy-wire ten-
sion, ‘like a change in
blood pressure, is a
mark of something that
could be wrong.’ He de-
tailed several methods
for measuring guy-wire
tension.

arcing. “RF had damaged
the load line, and he didn’t
do the inspections. Every
aspect of the compliance
directive is important. If
they had followed the
rules, there wouldn’t have
been an accident last year
for riding the line. They
didn’t read it, didn’t under-
stand it, or didn’t apply it.
You can be hurt, killed or
cause damage if you don’t
follow them.” he said.
Doty said many people
want to understand why the
fatalities occurred, but the
principals involved may
not offer details for a con-
siderable time, and he ex-
plained why. “Litigation
and the OSHA inspection
take six months, and then
it might be months or years
before the OSHA aspect is
scttled. Then civil litigation

......
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often follows where the family of the
worker goes into litigation with the com-
pany. It can be years before aspects of
certain accidents are known,” Doty said.

Craig Snyder, president of Sioux
Falls Tower and Communications, said:
“Read the CPL and NATE manual and
do what they say.”

Snyder also stressed the importance
of documenting the work. “So many
times we do things right but we don’t
document it. If there’s an accident we
need to document it. It may not matter
which way you're doing it as long as
you document it,” he said.

FCC requirements

Ed Mantiply, a physical scientist with
the FCC’s Office of Engineering and
Technology, covered that federal
agency’s rules and licensee requirements
regarding RF safety for tower climbers.
He said the FCC’s limit on maximum
permissible exposure to RF is based on
how much power the body may absorb
measured in watts per kilogram.

www.noftltd.com

info@nottltd.com



MPE is higher for so-called occu-
pational exposure than for the general
public, the difference being that those
whose occupations call for them to be
exposed to RF are allowed a higher
exposure so long as the workers are
aware of the hazard and have control
over their exposure.

Mantiply said that “awareness” im-
plies that FCC licensees must make sure
workers exposed to the occupational
limit are trained. He said the FCC wants
to make the definition of “awareness”
more clear, to define it as a written no-
tice and an oral notice and that the worker
be trained. “All it says now is that in or-
der to expose someone to the occupa-
tional limit, they have to be fully aware
and in control,” he said.

Broadcast licensees are required to
reduce power or cease operation when
necessary to protect persons who have
access to a site, tower or antenna from
RF electromagnetic fields in excess of
FCC guidelines.

Mantiply said that power-reduction
agreements are a good idea at multiple
transmitter sites. “It takes some analysis
because if you have several transmitters
and you need to climb a certain tower,
you need to figure out what transmitters
needs to be turned off and when. You
climb past an antenna and only a small
region is a problem for exposure from
the antenna. It’s complicated, and you
don’t want to do this on the fly. Safety
consultants who work in this area should
be pushing these agreements,” he said.

Tower service companies should
give ample notification unless it is an
emergency, the FCC official said, ex-
plaining that sometimes broadcasters
come to the FCC to complain about the
protection requirement, “and we tell
them they have to work it out. You can’t
overexpose people, period.”

Mantiply said the federal agency ad-
vises tower service companies and
broadcasters to be flexible with one an-
other. “Schedule the work. Work dur-
ing the night if feasible. Work on off
peak times, maybe not morning and af-
ternoon times, maybe during the day,
the audience isn’t a large. There’s a
need for cooperation and I know itisn’t
always there. You can come to us ifit’s
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not. That’s what this is about,” he said.

Guy-wire tensioning

Simon Weisman, president of
Weisman Consultants, gave a talk about
guy-wire tensioning. He explained that
the indirect method of measuring ten-
sion is often is preferred for use during
for inspections, and the direct method
often is preferred when installing guy

wires or for projects that include mak-
ing adjustments to the tension.
Weisman said that a change in guy-
wire tension, “like a change in blood
pressure, is a mark of something that
could be wrong. You need the guy ten-
sions to generate the stiffness to keep the
tower in the proper location according
to the design. A little fluctuation won’t
make a lot of difference. But fluctuations,

World Radio Histol




if properly reviewed when the report is
read, will give you an indication of
changes. It could be due to settlement, a
landslide, or who knows? A lot of things
could be happening,” he said.

Weisman gave an example of a tower
in Canada’s Yukon Territory where ev-
ery spring, engineers would check its
guy-wire tension and have to adjust it.
After several seasons, “they realized they
were pumping the tower into the ground.

As you tension the guys, you are load-
ing the foundation. In the Yukon, they
have permafrost. When it thaws, the guy-
wire tension made the foundation sink.
They had to fix the tower base to stop it
from sliding down,” Weisman said.

Crane safety

Tony Dotto, director of technical ser-
vices for Crane Technical Training &
Inspection, told an audience at the NATE
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tower hands

convention that the number-one cause of
crane accidents is power-line contact. He
said he tracks crane accidents, and ev-
ery day, one comes across his desk—
“Many days, more than one,” he said.

“What is the best part of the working
day? He asked. “Going home. Then why
do we do things foolishly and unsafely
to jeopardize the end of the day arriv-
ing? Don’t jeopardize that,” he advised.

Additional causes of crane accidents
are structural failure due to overload;
stability fuilure due to overload, and im-
proper setup, Dotto said. He advised op-
erators to calculate the load for every
lift, and not to rely on a crane’s com-
puterized load moment indicator (LMI).
“It is prone to electronic failure. It is
prone to erroneous results,” he said.

Adding to the list of crane-accident
causes, Dotto enumerated improper
maintenance, operating unsafe equip-
ment, inappropriate inspections and
communication problems.

Dotto gave details for calculating
load limitations based on crane weight,
outrigger capacity and extension dis-
tance. He said that cranes made years
ago tended to be overbuilt, meaning
they might not have failed immediately
when their structural limits were ex-
ceeded. He said that newer cranes tend
to be made with structural limits that
track closely with their capacity limits
with little or no margin beyond their
specifications.

“If you think of taking the crane to
maximum capacity and you don’t have
ideal conditions, you need to start plan-
ning. When your lift exceeds 80 percent
of the capacity of the crane, you need a
written lift plan,” Dotto said.

Tower failures: unseen problems
When a session presenter, Matthew
Arps, asked a NATE audience for pos-
sible reasons for tower failures, the re-
sponses numbered more than 20, from
improper inspections to poor engineer-
ing and fabrication to defective instal-
lation and maintenance to overloading
to monopole flange failure and—guy
anchor corrosion. Arps, the general
manager of AnchorGuard, a company
that makes a cathodic corrosion control
system for tower anchors, naturally fo-

www.agl-mag.com



cused anchor corrosion, but the session
included other presenters and a wider-
ranging discussion.

“We want you to understand and
know what is out there so you can stay
safe and avoid encouraging certain cir-
cumstances,” Arps said.

Todd Thorin, director of safety and
training at Sioux Falls Tower & Commu-
nications, spoke about tower inspections.
He listed some of the components of a
1,984-foot tower. They included 1.7 miles
of steel in the tower legs, another 2.7 miles
in the angles and 3.7 miles in the cross
rods, together with 1,824 feet of ladder,
all galvanized and with a coating of paint
that needs to be bright and shiny.

He listed 1.36 miles of wire rope for
the elevator, 3 miles of guard rail, eight
miles’ worth of 18 guy wires composed
of 36 to 63 bits of 1/8-inch galvanized
wire attached to nine anchor points in
120 acres, with 500 cubic yards of con-
crete per guy anchor. He mentioned an
untold number of stainless-steel bolts,
and 460 springs holding the transmis-
sion line to the tower.

“My point is that in a tower inspec-
tion, look at what you’re called upon to
inspect: miles of product and thousands
of pieces that, in the end, your inspec-
tion report will say, ‘It’s all good.” How
can an inspector do that and satisfy ev-
eryone?” he asked.

Thorin said there are at least two
obstacles to overcome in successful
tower inspecting.

“One thing could be the actual in-
spector. He has to be able to see what
the problem is, realize it, and then be
competent to make a good report of it.
That either goes to the customer directly
or we're processing the field report into
a finished report,” he said.

“Second, there is no industry stan-
dard for tower inspectors and no single
standard for tower inspecting. Indi-
vidual company owners can call any-
one a tower inspector and the industry
will accept it. | don’t believe there is
any single standard for tower inspect-
ing. The ANSI TIA EIA 222G standard
has a maintenance and condition assess-
ment checklist. After that, there is a
bunch of standards we pulled together
when we do inspections. Some of it is
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the manufacturer’s standard for instal-
lation,” Thorin said.

“Sometimes our customer doesn’t ex-
pect much, and we give little, and some-
times they expect a lot, and we must
deliver. It is up to us. We are the doctor;
we know how it has to happen; and they're
depending on us to know,” he said.

Focusing on guy anchors, Craig
Snyder, owner of Sioux Falls Tower &

Communications, said, “If you see cor-
rosion at upper levels, that is not nor-
mal. It is not acceptable. It can look
pretty good even at a couple of feet. It
takes great caution when you inspect an
anchor and call it OK. You should care-
fully word your report so your customer
understands the nature of corrosion.”
Snyder added: “If you find anchor
corrosion, you need to recommend that
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Matthew Arps, general
manager of Anchor-
Guard, said that when
tower specialists are
acting as inspectors,
‘We want to be the au-
thority figure to the
tower owner. We want
to tell him what is going
on with the site’

Todd Thorin, director
of safety and training at
Sioux Falls Tower &
Communications, said,
‘There is no industry
standard for tower in-
spectors and no single
standard for tower in-
specting. Individual
company owners can
call anyone a tower

inspector.

the owner expose the entire
anchor. If they won’t do
that, we recommend you
install some kind of ca-
thodic protection.”

Arps said AnchorGuard
has developed a corrosion rat-
ing system that inspectors
could use for consistency in
reporting and details to help
an inspector know what to
look for when digging around
an anchor with a shovel that
might indicate the severity of
a hidden corrosion problem.

Rooftop installation
pitfalls

Shane Muncy, owner of
A6 Solutions, told NATE
convention participants who
make rooftop installations
that a detailed understand-
ing of existing rooftop sys-

tem technologies along with photo-
graphing and documenting the condi-
tion of specific rooftops before
beginning work would help them and
their companies to minimize liability.
“There are some nasty roofs out there,
and you need to be aware of what went
on prior to your project,” he said.

“Who can tell me at what point in
the roofing project or walling on the
roof are you supposed to have adequate
fall protection?” Muncy asked the au-
dience. Answers varied, and Muncy rec-
ommended a written guidelines.

With respect to fall protection, Muncy
said, “rooftops get overlooked sometimes.
If you can be tied off, definitely tie off.”

He said that another methods of fali
protection involves rooftops the use of
a safety net, but that his company nor-
mally doesn’t used nets. “We used fall
arrest and safety monitors. When you
use a safety monitor, that guy can do
nothing else but monitor. The last thing
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you want is for him to be looking an-
other way when a worker starts to move
too close to the edge,” he said.

So far as many building owners are
concerned, roofs are “out of sight, out
of mind,” Muncy said. “They will be
quick to repair a damaged entry door,
yet years may go by with little atten-
tion paid to the roof.”

Muncy recommended: “Take as
many pictures as you can to document
how the building owner has been ne-
glectful of the roofing system. Another
key is preventing any traffic across the
roof. There is no way you can prevent
all traffic across the roof. Yes, there are
a lot of people crossing the roof. That
roof damage is not covered by this 20-
year warranty if they have walk paths.
Use them as much as you can. If you
have 60 guys from all your subs work-
ing and walking all over the roof, you
need to provide protection for the roof.”

Muncy said that the number-one

cause of roof failure is point loading.
That should be a cause of concern to
those who make rooftop installations,
because all too often they place mate-
rial on roofs without putting enough
insulation or padding beneath them to
spread the load over a wide area. The
example he showed was a picture of a
pallet and a large roll of hardline co-
axial cable resting directly on the roof.
Putting material on roof in that way
jeopardizes crushing the insulation, he
said, and “once you crush the insula-
tion, it has no memory. It won’t grow
back. As you walk on the roof, you
crush and crush, which causes water
ponding. Where there’s ponding, the
deterioration of the membrane acceler-
ates by 60 percent. A 20-year roof be-
comes a |2-year roof,” Muncy said.
Muncy said that when a roof fails pre-
maturely, and if the roof manufacturer
excludes warranty coverage because it
claims installers damaged it, the build-

ing owner may look to every contractor
who ever set foot on the roof to partici-
pate in funding its repair or replacement.
“Be cautious when working on
rooftops. Make sure of the details.
Make sure they’re properly installed
and insulate yourself from liability ex-
posure. Protect the roof, and you will
help insulate yourself. Go to Home
Depot and buy some insulation to
place on the roof to protect it while
you’re working, and take it to each
site. You can’t make the guys use it,
but if you shove that water to them
enough they’ll drink it. Protect that
roof all you can,” Muncy said.
NATE is inviting proposals from
those who would like to give presenta-
tions at next year’s conference, and it
announced a deadline of June §, 2007
for submissions. For more information,
visit www.natehome.org or call 888-
882-5865 (605-992-5865 from outside
the United States). agl
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Bi-sector array

The new Wideband Bi-Sector Array from TenXc Wireless is designed to im-
prove site capacity and quality in high-traffic cellsite applications with as much as
double the gains compared to standard tri-sector site designs. Operating across
1,710-2,170 MHz, the BSA-W65-18F004 provides higher-order sectorization to
optimize PCS, DCS, UMTS 2100, and AWS-band network sites. The single
wideband panel supports two asymmetrical, 18 dBi sectors with optimal 65-degree
composite coverage for maximum performance and reduced antenna count. The
array features dual-slant polarization; advanced side-lobe suppression; 4-degree
electrical downtilt; and four RF ports. It measures 44"x16"x5".
www.tenxc.com

Clustered antenna system

An expanded range of antenna
system cluster configurations is
available from Radio Frequency
Systems (RFS). The low-profile
integrated cluster series supports
any member of RFS’s Optimizer
cellular antenna product line with
variable electrical tilt. The inte-
grated cluster is a complete an-
tenna system incorporating a
tri-sector arrangement of RFS
Optimizer antennas in various
lengths from 0.7 to 2.0 meters;
optional fully integrated tower-
mount amplifiers (TMA) with as-
sociated jumpers and connectors
all hidden from view; and optional
antenna-control units (ACU) for
RFS’s AISG v2.0-compliant re-
mote antenna-tilt system.
www.rfsworld.com

Lightning protection

The AirSmart series of AISG-compliant surge-pro-
tection products has been released by PolyPhaser.
AirSmart is a multi-faceted product line that not only
facilitates communication between non-AISG legacy
tower-mounted equipment and AISG-compatible base
stations, but acts as a bias-tee, lightning protector, in
addition to providing monitoring functions through
a high-speed RS485 data interface.
www.polyphaser.com

Aluminum braided cables

A new product line, LMR-lite 50 W lightweight low-loss co-
axial cables, is available from Times Microwave. The cables are
constructed with an aluminum braid shield instead of a traditional
tinned-copper shield. Attenuation is the same as standard LMR cable
because the outer conductor is the same aluminum/polyester/alu-
minum tape. The cables are designed for use in wireless applica-
tions including land mobile, cellular, PCS, paging, WISP, Wi-Fi,
WIMAX, WLL, wireless data and SCADA.
www.timesmicrowave.com
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Surge-suppression module

A transient-voltage surge-suppression (TVSS) module that
provides uninterrupted protection from surge currents of as
much as 200 kA is available from Raycap. The Strikesorb
module is designed to meet the requirements of the revised
UL-1449 (2nd ed.) standard without the use of internal fuses.
The module consists of a single, large, distribution-grade metal-
oxide varistor (MOV) disc (80 mm in diameter) in a hermetic
aluminum housing.
www.raycapinc.com/strikesorb

Passive intermodulation analyzer

www.summitekinstruments.com

The hardware design of its PIM Analyzers has been upgraded
by Summitek Instruments for broadband testing of RF com-
ponents used in the high-power paths of base stations. The new
architecture comprises: an RF module for {requency genera-
tion and signal reception; a power-amplifier module for gener-
ating high-power signals and for power detection and control;
and a front-end module for combining the two high-power sig-
nals onto a single RF path and duplexing the transmit and re-
ceive signals to achieve the required PIM-test capability. The
PIM Analyzers achieve a —168 dBc PIM noise floor at 43 dBm
carrier powers for most of the available frequency ranges.

Gas-tube lightning arrestor

Fall protection catalog

The new 2007-2008 Fall Protection &
Rescue/Recovery Systems products catalog
is available from FrenchCreek Production.
There is also a section illustrating the nec-
essary components of a fall-arrest system,
plus a section on OSHA and ANSI Stan-
dards. The catalog
can also be re-
quested by email
in PDF format.

NN
A gas-tube lightning arrestor product line is available from Al 2y m

NexTek to address installations where large, rigid or semi-rigid
coaxial cable downleads from the tower transition to the cabinet by
means of a more flexible and smaller cable. The arrestors transition
from 7-16 to N-type connectors. The PTRONFO7F is designed for
10x multiple-strike capability at 20 kA and one-time 50 kA
(8 % 20 ps) surge capability, and bi-directional protection.
www.nexteklightning.com.
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Enforcement

AGL provides this list of recent notices and fines issued by the FCC to remind our readers of operational activities and maintenance procedures
that should be regularly addressed by site owners and managers. (Note: some fines listed include additional infractions not shown here.)

Selected FCC Enforcement Bureau Orders and Field Actions for January and February 2007.

Company/Owner EB Action*  Date Section Rules Violation Fine
Pembrook Pine Elmira/WEHH-AM/WELM-AM NAL 01-12-07 17.48(a) Failure to notify FSS of lighting outage

__Elmira, NY - 17.51(a) Time when lights should be exhibited _$19,000
Morgan Co. Rural Elec. Assn; Fort Morgan, CO NOV 01-17-07  17.50  Antenna structure cleaning and painting NOV
Bruce L. Miller; Englewood, CO NOV 01-17-07  17.48  Notification of extinguished/malfunctioning lights NOV

" Verizon Wireless; Vancouver, WA NOV 01-17-07 17.57  Failure to report dismantlement of antenna structure NOV
Arnold Broadcasting; Fort Morgan, CO NOV 01-17-07  17.57  Failure to report antenna structure construction ~~ NOV_
New Jersey Turpike Authority; Wall Township, NJ NOV 01-19-07  17.50  Antenna structure cleaning and painting NOV
Cablevision of Monmouth; Wall, NJ NOV 01-19-07  17.4(g) Failure to display Antenna Structure Registration # NOV

_ Hiawatha Telephone; Eckerman, M NOV 01-22-07 17.50  Antenna structure cleaning and painting NOV
Marshall D. Martin, Nacogdoches, TX FO/MO&O 01-25-07 17.50  Antenna structure cleaning and painting $2,500
Blountstown Comm./WYBT-AM/WPHK-FM FO/MO&O 01-25-07 73.49  Failure to enclose AM tower within locked fence $5,600

_ Blountstown, FL -

Greenwood Acres Baptist Church/KASO-AM FO/MO&O 01-25-07 73.49  Failure to enclose AM tower within locked fence $7,000
Minden, LA

Steven A. Roy/Estate of Lyle Evans NAL 01-25-07 17.51(a) Time when lights should be exhibited $10,000
Stephenson, M|

Paradise Network of N.C./WHNC-AM NAL 01-25-07 17.57  Failure to report change in antenna structure ownership  $7,500
Henderson, NC

A Radio Company/WEGA-AM FO/MO&O 01-30-07 73.49  Failure to enclose AM tower within locked fence $6,000
Vega Baja, PR -

Flagship Communications/WNWF-AM FO 01-30-07 17.57  Failure to report change in antenna structure ownership ~ $3,500
Destin, FL

Long Pond Baptist Church/ WTBH-FM FO 01-31-07 17.50  Antenna structure cleaning and painting $11,200

_ Chiefland, FL -

_ Metrotech; Brooklyn, NY NOV 01-31-07 17.57  Failure to report structure ownership/dismantlement NOV
Visionary Related Entertainment/KAOI-FM FO 02-02-07 1.1310  Failure to compy with RFR MPE limits $10,000
Wailuku, HI e

_ Entravision Holdings/WVEA-LP; Tampa, FL FO 02-02-07 1.1310 Failure to compy with RFR MPE limits $25,000
Infinity Broadcasting Corp. of Fla/WQYK-FM FO 02-02-07 1.1310  Failure to compy with RFR MPE limits $10,000
Tampa, FL - -

KOB-TV; Clovis, NM NOV 02-06-07 17.4(g) Failure to display Antenna Structure Registration # NOV

" MBC Grand Broadcasting; Grand Junction, Co. NOV 02-14-07  17.57  Failure to report antenna structure construction NOV
Forever of PA NAL 02-22-07 17.47  Inspection of structure lights and control equipment
Hollidaysburg, PA 17.48  Failure to notify FSS of lighting outage

17.51(a) Time when lights should be exhibited ~ $10,000
Comcast of Washington/Oregon 17.23  Failure to compy with FAA lighting recommendations
Vancouver, WA NAL 02-23-07 17.47(a) Inspection of structure lights and control equipment
17.48  Failure to notify FSS of lighting outage $10,000

" CONSENT DECREE ORDERS: Feb. 23, 2007—United States Cellular, $14,000 voluntary contribution to the U.S. Treasury; Consent Decree terminates an
investigation into compliance with environmental regulations (Sections 1.1307, 1.1308, 1.311 and 1.1312) relating to construction of a wireless base station

and tower at Fries, VA,

*NOV (Notice of Violation); NAL (Notice of Apparent Liability for Enforcement); FO (Forfeiture Order); MO&O (Memorandum Opinion and Order)
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Hilton Head Island, SC, hosts DAS Forum
seminar and installation case study

The mayor pro tempore of Hilton
Head Island, SC, Ken Heitzke, wel-
comed participants to a function hosted
by the DAS Forum and conducted in
his town on Jan. 18, 2007. “DAS”
stands for “distributed antenna sys-
tem,” a method of connecting multiple
antennas to one base transceiver sta-
tion hub so as to minimize the foot-
print of each antenna,

Heitzke explained that the town’s
main concern is environmental control.
“We have a lot of regulations to con-
trol, maintain and foster the environ-
ment, Sally Krebs, the tree lady, watches
carefully,” he said. Krebs is the town’s
natural resources administrator.

Heitzke explained that the island
comprises 35,000 acres, with 25,000

acres, about 75 percent, in
private unit developments
often referred to as gated
communities. Of the re-
maining 10,000 acres, the
town owns 1,100.

“The town was incorpo-
rated in 1983. We’re rela-
tively young. We’re a limited
government, so we do not
have public works and facili-
ties or our own police. We
rent police services from
Beaufort County for $2.5
million a year,” Heitzke said.

As part of maintaining
the environment, the is-
land has few streetlights.
Relatively dim lights

Seminar participants were bused to Hilton Head
Plantation (HHP) to see elements of the DAS installa-
tion firsthand. Here, a group is viewing the DAS hub.
Site selection and acquisition were no problem: The HHP
board of directors told Crown Castle International where
the hub would be placed.

=" VISIT US

at CTIA
Booth 1713

at IWCE
Booth 18033
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wireless Capital's new tower lending program

Whether you own one or several hundred towers, you will

YOU WON'T FIND THIS KIND OF

FINANC tOGRAM
AT YOUR BANK

is tailored specifically to meet
the financial needs of the tower industry.

find these features and lending criteria attractive:

Call our Loan Officers today to find out how your
company can benefit from the latest
Innovation from Wireless Capital,

Toll-free 866-432-2274 (nationwide), or
310-593-2840 (Los Angeles office);

212-297-6251 (New York office)
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illuminate commercial property
at night. Signage is minimal. “In
the spring, we have a patrol about
people turning their lights off, es-
pecially when their property
faces the beach. Turtles hatch

installation in one gated community,
Hilton Head Plantation (HHP).
Representatives of Corning Cable
Systems, Crown Castle International,
Donohue and Blue, and Sprint
Nextel, the DAS Forum’s founding

Ken Heitzke Ed Donohue and Allen Dixon

and go toward the light of the
moon. If there’s no moon and
lights are on, they go inland. We
don’t have many signs. We don’t
care if you have antennas and
signs, as long as you can’t see
them,” Heitzke joked.

This was the backdrop for the
“DAS In Action Seminar and
If it were easy to see, it would defeat the purpose.  (Case Study” conducted in the
Nestled among the trees and no taller than themis  [4;|(on Head Marriott Beach &
a green-colored treated pole bearing an equipment
box near the ground and an antenna on top. The
remote access node installation is part of the DAS
in Hilton Head Plantation.

Golf Resort for more than 50
participants and speakers. The
case study involved a DAS

| The Frofessional Tool fo
ildentify and

COMSI_T_E Prevefxt RF

/\f RO Interference

e Maximize Inbound Radio Coverage

r Radio Freque

e Resolve Interference Issues Before They
Affect System Capacity

o Evaluate Non-lonizing Radiation for MPE Compliance

o Assess Rebanding Comparable Facilities
Interference Objectives

Sige up for a web seminar on

“\:_“ /Da\»‘-v.
RCC Consultants, Inc.
100 Woodbridge Center Dr. Woodbridge, NJ 07095
(‘{CC £00.247.47906 comsite@rec.com
wWww.rcc.com
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members, were among those who
spoke at the seminar.

Corning’s manager of market devel-
opment, Allen Dixon, who chairs the
Forum’s Council of Founders, said
Corning became interested in DAS in
2002. By September 2005, it ap-
proached PCIA about sponsoring a
community development that became
the DAS Forum.

“DAS is a good opportunity. It is
not the answer to every problem. If
all you have is a hammer, then every
problem looks like a nail. This is not
a hammer. We look for the right
places. And we’ll explain where DAS
is not the right thing,” Dixon said.

Crown’s director of national site de-
velopment for DAS, Bob Gundermann,
remarked that every quarter, more cus-
tomers are going wireless. “The tower
industry can’t provide all the coverage.
DAS will get you the urban environ-
ment. This Forum will allow all the
players in DAS to educate each other
and share information,” he said. Crown
is the company that HHP selected for
the DAS contract.

Ed Donohue, esq., a partner in
Donohue and Blue, said: “PCIA will
bring energy to the DAS Forum as they
do with other forums.” He said that
having so many participate in the semi-
nar, as first function sponsored by the
Forum, only added to that energy.

Sunil Prasad, director of technol-
ogy assessment for Sprint Nextel, said

www.agl-mag.com



that as chair-
man of the
Forum’s tech-
nology com-
mittee, he is
interested in
finding ways
that DAS can
standardize
and harmonize
with  other
technology.

The day-
long meeting
included a pre-
sentation about
the DAS busi-
ness model
along  with
regulation and
technology af-
fecting DAS
deployment. It included details about
the deployment of a DAS in the sensi-
tive HHP environment. The meeting
concluded after participants were taken
by bus to several locations in HHP to
view the DAS hub and two antenna in-
stallations.

Information about the DAS Forum
is available at www.thedasforum.org.

Fuel-cell-maker
ldaTech names new
company head

IdaTech names Harol Koyama
president and CEO, succeeding
Claude Duss.

Koyama joined IdaTech in 2003,
serving as senior vice president of
sales and marketing, and more re-
cently adding responsibility for prod-
uct engineering, and research and
development.

Duss had been president and CEO
since May 2001. He cited personal
and lifestyle reasons for resigning.

IdaTech develops and manufac-
tures proton exchange membrane
(PEM) fuel cells for telecommunica-
tions, commercial and industrial
backup power.

Bob Gundermann

April 2007

Jim Fryer launches Fryer Marketing

Jim Fryer, former publisher of Fryer’s TowerSource and Fryer’s Site
Guide, has launched Fryer Tower Marketing to offer strategic marketing
and promotion services to businesses serving the tower sector.

Fryer said he would help clients to define their end users, sharpen their
message and create and coordinate collateral materials and promotions.

“1 hope to serve the niche as either adding to the capabilities of an exist-
ing marketing department or allowing a company to focus their energies on
their core business and ‘farm out’ the marketing to an expert,” he said.

Fryer can be contacted at 610-931-7076.

Need Data? ...get TowerSource

o Looking for Carrier Sites?

o Justwant alist of Guyed Towers ?

o Need tolocatessites in specifica MTA/BTA market ?

o Interestedin finding only Broadcast Sites?

® Want to compare the national footprints of the top Four Tower Companies?
¢ Only need sites over 200 feet?

® Searching for sites with a specific land address?

We can put a custom data package together for you based on your criteria and email it to you
within 24 hours. Call (610-284-9289) or email (maryc@towersource.com) for more information.
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NextG Networks launches protocol-neutral, scalable DAS in Del Mar, CA

NextG Networks launched a distrib-
uted antenna system (DAS) in Del Mar,
CA, that the company said was opera-
tional in less than eight months. The net-
work was designed to enhance the
wireless performance for the ocean-side
community by filling in coverage gaps
and increasing the capacity of the ex-
isting infrastructure.

Steve Casey, Cingular’s executive

director of network operations, said that
the DAS “is a significant cooperative
project enabling us to provide coverage
and support for our new high-speed wire-
less services for the residents and visi-
tors to Del Mar.”

NextG’s DAS networks use low-
power, fiber-optic-fed antenna nodes
that blend with the surrounding land-
scape by using streetlights and utility

The 2007 Tower Market Report

Stay on top of the Tower Industry with the latest in
Market Trends and Issues as well as our Projections of
where the tower industry I1s headed.

New Authors
New Perspective
New Format
New Contents
Same Price: $475
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poles. The systems are protocol-neutral,
scaling to support multiple wireless car-
riers, services, and technologies.

“The challenge in cities such as Del
Mar is to design and deploy a mobile com-
munications system that is not noticed by
most residents, yet supports the carriers’
services for voice, instant messaging,
ringtone downloads, Internet surfing and
all the new services,” said John Georges,
CEOQ and co-founder of NextG Networks.

The California Wireless Association
(CalWA) held its inaugural meeting, on
February 8, creating the 14th state
wireless association. Jon Dohm of
Crown Castle USA, serves as the
association’s president. The meeting
drew an attendance of 325. For more
information, visit wuww.calwa.org.

Jon Dohm, president of the Califor-
nia Wireless Association.

Hutton Communications, a national
distributor of wireless products, has
opened a 55,000-square-foot ware-
house in the Los Angeles area to serve
western customers. Located near high-
ways 5, 22, 57 and 91, the warehouse
offers a location to pick up orders.

With the addition of the Garden
Grove warehouse facility, Hutton has
warehouse and logistics centers cov-
ering most of North America, includ-
ing six in the United States and two
in Canada.

www.agl-mag.com
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Higgs Law Group LLC

Full-service telecommunications law firm with an emphasis
on towers. Contact HLG for assistance with: Ground & Site
Leases, FCC Enforcement & Licensing, Evaluation &
Brokerage, Litigation & Insurance Claims, and all other
tower-related transactions.

- Counseling clients to reach their best strategic advantage
for a vibrant future

Ph. (301) 762-8992
Fax (301) 762-8993 www.higgslawgroup.com

ag\. We are looking for...

“America’s Next
Top Model”

Would your tower site make

Cover Photo for AGL?
\ Find out how your tower
can be selected.

Email sdolash@agl-mag.co

Mark the '
subject line
“Tower Photo”

Put the power of AGLSs circulation list to work for you with a professional card advertisement.
Call Mercy Contreras at 303-988-3515; email mcontreras@agl-mag.com.

66 avove ground level

www.agl-mag.com




"PCIA's Wireless Infrastructure Show delivers..."

an inside look at all current and future developments in wireless infrastructure.
This Show is the opportunity for you to catch the latest story on all aspects of
the wireless industry from:
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