Ocean Shores Proves Durability Of Vacuum

Sewer Technology

O&M Costs Are Below Initial Projections After 20 Years

Ocean Shores is known for its beautiful and natural Pacific Northwest scenery.

Changing public works infrastructure paradigms is difficult.
Long-established methods such as gravity sewer are well-known
and, therefore, less risky, which is very important consideration
when spending public dollars. In order to be comfortable with a
new infrastructure approach you need a proven track record and
trustworthy data.

Welcome to Ocean Shores, Washington.

Vacuum sewer technology has been around for several
decades. Some public works officials and civil engineers
may be knowledgeable of the technology but remain reluc-
tant to recommend it. They may see that vacuum sewers
are effective for transporting sewage efficiently and effec-
tively, and they see the benefits of sewer conveyance that is
completely contained, is relatively easy to install and is less

expensive than types of collection systems. What many fear,
however, are the long-term costs that may be associated with
vacuum technology. Will it be durable over decades? Will it
be easy and inexpensive to maintain and repair? Are there
examples of large vacuum sewer systems that have passed
the test of time?

The City of Ocean Shores is such an example. The city has
relied on vacuum sewers for more than two decades, long
enough to determine long-term maintenance costs and system
reliability. An examination of the Ocean Shores vacuum system
today is valuable for any civil engineer or public works direc-
tor who is considering the technology but concerned about
long-term costs. Ocean Shores provides a great example of
a vacuum sewer system that is durable and reliable, and their
experience demonstrates the relative ease of maintenance over
a long period of time. And, they have the data to back this up.
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INSTALLATION

In 1970, Ocean Shores, which is about 50 miles west of
Olympia, Washington, had a population of about 900. Most
residents owned vacation homes and many visitors stayed at
campsites. At the time, lot sizes averaged about 7,600 square
feet — less than one-quarter of an acre — and nearly all of them
treated wastewater with septic sewer systems.

Ocean Shores’ location on the Pacific Ocean encouraged
growth and development. As many as 8,000 people were
in Ocean Shores on summer weekends by the mid 1970s.
Predictably, the high concentration of septic tanks led to a
eutrophication problem that showed up as algae bloom in the
many canals and ponds in the area. In 1980, a consultant rec-
ommended gravity sewers be installed throughout the town,
but residents were reluctant due to the staggering cost, an
estimated $80-8$90 million.

“That’s a lot of money for a small town,” noted Miles Beach,
who recently retired as the city’s waterworks superinten-
dent. “Much of that cost was to excavate and then repave the
streets in order to install collection lines, along with the con-
struction of more than 50 lift and pump stations.”

That solution was too expensive for Ocean Shores. The
problem resurfaced in the 1990s when the State of Washington
implemented a new environmental policy stating that house
lots had to be a minimum of 15,000 square feet to accom-
modate a septic sewer system — about twice the size of the
average lot in Ocean Shores. The new policy resulted in a
construction moratorium in Ocean Shores that paralyzed new
economic development.

“The state policy led us to look at alternative sewer sys-
tems,” said Beach. “It turned out that vacuum sewers were
the lowest cost. Our public works director at that time got in
touch with Airvac, a leading provider of vacuum sewer tech-
nology. After some research, we decided to do a test project
with Airvac. We worked with their engineers and came up
with a design that was estimated to cost $4.5 million for about
2,400 connections. When we built it, it actually cost about
$3.8 million.”

That initial test project was completed in 1995 with minimal
disruption to the community. After three years of successful
operation, the city council decided to install vacuum sewers
throughout the town with the exception of three areas: down-
town, which already had a gravity sewer, and two small areas
(a school and a state park) that relied on grinder pumps. The
city imposed a tight timeline of two years to complete their new
vacuum sewer system. In fact, the project took only 18 months
with five different contractors collaborating on the effort.

OPERATION AND MAINTENANCE
Marshall Read has operated the Ocean Shore’s vacuum
sewer system for more than 20 years. He and a crew of three

Marshall Read (left) and Miles Beach have been instrumental in Ocean
Shores’ vacuum sewer operation for the past two decades.

employees inspect the system daily. They are intimately famil-
iar with every detail of the Airvac sewer and have two decades
of data to back them up.

“In flatland conditions like we have, with a high groundwa-
ter table, vacuum sewers are by far the best alternative of all
sewer systems,” he said. “Maintenance on vacuum sewers is
very easy, even after 20 years.”

The Airvac system in Ocean Shores was designed to serve
11,520 lots. Service is currently provided to more than 10,000
lots, some permanently occupied and some not. There are
approximately 4,800 active vacuum valve pits, 96 miles of
vacuum mains and seven vacuum stations. A $12 million
treatment plant built in 2000 provides sewage treatment for
the city and some of the surrounding communities in Grays
Harbor County.
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Daily sewer maintenance includes stops at the seven vac-
uum stations. The duties are divided among the three mem-
bers of Read’s team.

“We do a daily inspection at each station which takes about
30-45 minutes,” said Read. “We do a little cleaning and we
check the systems. We typically change oil in the vacuum
pumps and sewer pumps once or twice a year. The oil that
comes out of them looks new. These pumps are all 17 years
old or more, with about 9,000 hours of operation each.”

SYSTEM DURABILITY

There are about 4,800 active valves in the Ocean Shores
vacuum sewer system. It's estimated that the combined
active valves in their system cycle or “fire” approximately 4.8
million times per month. Because of the area’s high water
table and sandy soil, many of these valves and controllers are
in standing water for more than half the year. Yet, the devices
are extremely durable, according to Read.

“In the course of a year, we probably replace less than a
dozen of the 4,800 active valves,” explained Read. “Typically, it
is because an internal breather has popped out and is allowing
sewage to get around the valve. We'll replace that valve with
a working valve and take the damaged valve back to the shop
for a good cleaning and testing. We keep it and then reuse it
when another valve needs to be cleaned and tested. We keep
very few replacement parts in stock. In 20 years we've proba-
bly purchased less than $3,000 in component parts. Many of
the controllers and valves have been in daily use since 1996
and never needed repair.”

Read noted that most call-out situations involve a vacuum
valve sticking in the open position. Rarely do they have more
than “five or six” callouts in a month and in the summer, when
the groundwater is lower, that number drops to two or three
callouts per month. A stuck valve doesn’t impact the home-
owner as their service is typically unaffected. In fact, most
homeowners are unaware when valves stick open. A stuck

Marshall Read and Miles Beach conduct a daily vacuum station check in a
clean working environment.

OCEAN SHORES VACUUM SEWERS SOME KEY O&M FACTS

Age of system 20 yrs
# parcels (total) 11,520
# parcels (w/a house) 10,000
# active vacuum valves 4,800
# vacuum valve replaced/yr <12
# of valve cycles/mo (est) 4.8 million
# of callouts/mo (wet season) 5-6
# of callouts/mo (dry season) 2-3
Ave time to respond & correct problem 90 min
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valve is most often detected by an alarm at the vacuum sta-
tion. An auto-dialer system alerts Read who either handles the
problem himself or he dispatches one of his crewmembers.
The issue is usually resolved in about 90 minutes.

Read said that on very rare occasions a valve has stuck
in the closed position. This can potentially lead to a sewage
backup. However, Read notes that while there are cases of
minor, non-reportable backups, a sewage backup resulting
in a claim against the Utility has occurred only twice in two
decades.

Leaks in a vacuum main or lateral are also rare. Leaks usu-
ally occur when another utility is digging with a backhoe. Read
said his team can detect the location of small leaks by look-
ing at the diagnostic data at the vacuum station to determine
the specific area then listening for the “sucking sound” of air
rushing in.

“That's one of the things we appreciate about vacuum
sewers; if there is a leak in the line, vacuum pressure sucks
in whatever is around the hole rather than allowing sewage to
escape into the environment. That also means we don’t have
to do a line repair standing in sewage. We can usually locate a
leak in less than 30 minutes. If you can't find it in 30 minutes
it must be a very small hole.”

Vacuum sewer line repair is usually quick and easy because
collection lines are buried only 3-4 feet deep. A small backhoe

Vacuum Station Force Main

is typically all that is required to excavate a leaky pipe.

20+ YEARS OF DATA

In 1998 Ocean Shores completed an extensive installation
of their Airvac sewer system. Beach said the cost was approx-
imately $36 million, far less than the $90 million estimated for
installing a gravity system. Even though the savings were sig-
nificant, there were big questions about the long-term O&M
costs of vacuum sewers.

“When we did the pilot project study in 1993 we calculated
that the present value estimate comparison for vacuum sew-
ers and gravity sewers would intersect in 20 years. At that
point, we predicted that vacuum sewers would be more expen-
sive due to maintenance and upkeep. This was based largely
on data known at that time,” said Beach. “It has been 23 years
now since we did the pilot project and we're still not close to
seeing the O&M costs that were originally estimated. We have
not crossed the present worth value line and it will likely be
another 10 years before these lines intersect.”

Beach’s commentsraise animportant question: are the O&M
cost data published in the Water Environment Federation’s
Manual of Practice (2008), which is recognized as the indus-
try standard, representative of today’s vacuum sewers? The
0&M cost information in the WEF manual is often cited when
engineers project the long-term costs associated with vacuum
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AIRVAC vacuum stations are unobtrusive, odor free and have a relatively small footprint.

sewers. Although the information in the manual is the latest
available, it only cites data from vacuum sewers installed prior
to 2004, and that data includes some of the earliest vacuum
systems installed in the 1970s when the technology was in its
infancy. Vacuum sewer component design has improved sig-
nificantly over the past 45 years to the point where current vac-
uum sewer O&M costs are far less than the WEF data would
indicate, as evidenced by Ocean Shores’ experience.

Beach and Read are enthusiastic about the value of Ocean
Shore’s Airvac system. Both men have extensive experience
with gravity and low-pressure system, yet they think vacuum
sewers are easier and less expensive to maintain than the
other sewer systems.

“Compared to grinder pumps and STEP (septic tank efflu-
ent pumping) systems, I'd choose vacuum sewers every time.
In my mind, it's the way to go with regard to operational integ-
rity. It's the least prone to trouble and if you do have trouble
you are not wading in sewage to fix it,” said Read.

“I would invite people to look at Ocean Shores’ sewers
today after nearly 25 years and see how low the O&M costs
are,” said Beach, who spent 36 years in public works before
retiring in 2013. “I've never been more pleased with a system
in all my life.”

Many vacuum station operations can be monitored and adjusted from a
clean, comfortable control desk.
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Info.airvac@aqseptence.com
813.855.6297
4217 N Old US Highway 31, Rochester, IN 46975




