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Specifier Q&A

Luis Garza, P.E.

Engineer, Standards and Specifications, at
City of Houston Office of the City Engineer

Photos courtesy of Houston Public Works
What is your background and area of expertise?

I am a structural engineer licensed in the state of Texas. I have a varied

experience that includes work in the building, offshore oil and gas, and

transportation industries.

What types of projects do you typically oversee?

I work for the city of Houston as an engineer in the Standards and
Specifications Group located within Houston Public Works. I supervise
updates to the city’s design and construction standards and specifications.
That entails updating the city’s infrastructure design manual, general
conditions, standard construction specifications and standard details. These

documents communicate the city’s requirements to engineers and contractors

for most of the public infrastructure that is designed and constructed within

the city right-of-way.

Luis Garza
How does the city of Houston

update those documents?

The city has a review committee composed of members representing

different service lines across the city, such as the Capital Projects (CP) and the
Transportation and Drainage Operations (TDO) service lines. The committee
reviews proposed updates submitted by the public and proposes updates based

on lessons learned from past projects. Updates are vetted through internal

and external stakeholders and solidified internally before final

implementation.

How did you first become
interested in the job you now have?

I am a native Houstonian. I became interested in this

job principally to give back to the city. I saw this role
as a chance to use my engineering experience and
expertise to improve the city standards and repay the

community that has given me so much.



Photo courtesy of City of Houston
Workers install a precast box culvert section for a stormwater application in Houston. Recent projects in the city included overhauling the city’s
stormwater manhole standard details and replacing brick with precast concrete.

precast concrete manholes reduce maintenance concerns and
What are some of the unique or increase the longevity of this type of

infrastructure.

noteworthy projects on which you
worked with precast concrete?

How do you see the
The group I'm in recently partnered with the city’s Storm Water future of precast
Maintenance Branch, which is a part of the TDO service line, to concrete as a bulldlng
overhaul the city’s stormwater manhole standard details. The material?

city’s brick manhole standard details were decades old, and

those brick manholes were difficult to maintain. We worked Precast concrete elements are

together to retire those brick manholes standard details and common across Texas’ public
replace them with precast concrete manhole standard details. infrastructure. The material’s

This initiative led to updates to existing engineering design resilience, product availability
requirements and construction specifications so they could and longevity make it ideal for

work in conjunction with the new standard details. As a part public infrastructure use. If |
of the external vetting process, the National Precast Concrete the past is an indication of the ‘
Association’s (NPCA) aid in improving our standards and future, T see precast concrete
specifications was instrumental to this endeavor. Additionally, building materials continuing

the help we received from our partners at the local and the state to be a mainstay of Houston’s

level was invaluable. public infrastructure in the

future. PS

Why is the city turning to precast

concrete manholes?

The city is moving away from brick manholes and turning to
precast concrete manholes for stormwater application because
of their reliability. The city has faced challenges dealing with the
consequences of infiltration and exfiltration in brick manholes,
which compounds maintenance efforts. Quality control

requirements associated with fabrication and construction of
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merican infrastructure was built to endure.
But nothing lasts forever.

As state and federal officials consider how to administer the
most significant infrastructure investment in American history,
much of the news coverage focuses on roads, bridges and rail.
The majority of U.S. wastewater systems, however, also are
nearing a half-century of use at maximum capacity and will be a
key part of any major civil investment.

According to the American Society of Civil Engineers (ASCE)
Infrastructure Report Card, the 16,000 wastewater treatment
plants across the United States, on average, are at 81% of their
design capacities, while 15% are exceeding it.

And with expanding urban areas expected to accommodate
even larger population numbers each passing year, the stresses
on those systems only increase.

Rural areas have issues to address as well. Approximately 20%
of Americans rely on local on-site wastewater systems that include
septic tanks. While many large, urban wastewater treatment
plants were designed with a 40- to 50-year lifespan, smaller on-
site systems often are designed with an average lifespan of 15 to 40
years, though they can last longer if properly maintained.

However, a 2021 National Association of Home Builders
report estimated that median owner-occupied housing across
the United States is 39 years old, and with no concentrated
records of how often homeowners replace these systems, there is

no way to know how significant the needs are to address on-site

wastewater infrastructure.

With $55 billion of the $1.2 trillion infrastructure package
budgeted for water and wastewater projects, it is imperative
that specifiers target resilient materials such as precast
concrete. Funds will move quickly as projects are identified and
prioritized. Utilizing precast concrete within these projects will
help cities, states and municipalities maximize their dollars
not just because of its durability but also for its adaptability to
different conditions.

Precast concrete creates resilient infrastructure. It is strong.
It is durable. It has a long service life. It stands up to natural and
man-made disasters. Precast producers must meet this once-in-
a-generation funding with a concerted, industrywide effort to
demonstrate why precast concrete is the No. 1 option for projects
that must be built to last.

‘DO IT RIGHT’

Leadership sets the tone within organizations, but it is the
workforce that ensures quality and craftsmanship with every job.

At Concrete Pipe & Precast, the company has a simple slogan
for 2021 to reinforce its approach to infrastructure projects: Do
it right.

“The thing that needs to separate us from not just other
precasters but from people who work with other materials is
that we do it right the first time, and that precast lasts a long
time,” said Scott Crumpler, senior manager of QA/QC for

Concrete Pipe & Precast in Ashland, Va.




“That end quality combined with concrete’s inherent
durability is what will set our industry apart.”

Success as an industry requires diligence and trust between not
just producers and specifiers but between fellow producers as well.

Frank Bowen is the business development manager at Jarrett
Concrete Products & Supply in Ashland, Tenn. He eagerly awaits
the opportunities that are coming,.

With precast concrete’s intrinsic qualities and the attention to
detail within facilities, precast concrete is in a strong position to
take on a generational challenge.

“It’s not like, ‘Well, if we mess up, this money will come
around again in three, four, five, 10 years to fix it,” Bowen said.
“Every job that goes out has to be built to last. Those are the

benefits of concrete. That’s why someone uses it.”

AMERICA’S AGING INFRASTRUCTURE

ASCE represents 150,000 civil engineers in private practice,
government, industry and academia. Every four years, the
association assesses the state of U.S. infrastructure in 17
categories, assigning a letter grade to each area and offering
solutions to fix the issues.

The 2021 report card gives the United States a C-minus
overall. That sounds bad, but it marks the first time in 20 years
the grade is up from a D or D-plus.

Among the individual grades is a D-plus for centralized
wastewater systems.

“Our nation is at a crossroads,” the ASCE report states.

“Deteriorating U.S. infrastructure is impeding our ability to
compete in the global economy, and improvements are necessary
to ensure our country is built for the future. While we have
made some progress, reversing the trajectory after decades of
underinvestment in our infrastructure requires transformative
action from Congress, states, infrastructure owners and the

American people”

Though large-scale capital improvements have been made
to systems experiencing sanitary sewer overflows (SSO),
efforts have slowed in recent years. As many treatment plants
and collection networks approach the end of their lifespans,
operation and maintenance will become more costly.

Within its report, the ASCE calls on all parties - from
producers to engineers to politicians - to stress resilience
and innovation in all projects moving forward. That includes
building into the design the ability to withstand and adapt to the
impact of natural and man-made disasters.

With innovation, the ASCE report states, infrastructure
producers cannot be complacent to rely on what they’ve always
done, and government officials can’t simply select the least
expensive bid to invest for the future.

Sounds like a resume for precast concrete.

“Many roads and highways have been in place for 50 to 70
years, but repairs are done every couple of years,” Bowen said.
“A lot of the city wastewater facilities are pushing 50 years, so
whatever replaces that has to be built not just for today but for

future generations as well.”

WORKING TOGETHER AS ONE

Most precast facilities started as “mom-and-pop” organizations
that produced septic tanks among other products. It is there that
they worked with smaller, sometimes one-off projects.

As companies grew and expanded their service lines,
many eventually moved on to handling the needs of major
metropolitan areas.

Bowen has been part of everything from stocking manholes
to a 6,000-gallon grease interceptor, so he’s seen both ends of the
spectrum.

Jarrett will focus on securing some of the major contracts
that come to Nashville and surrounding areas once the

infrastructure bill’s funds are released. But Bowen sees plenty
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P

A septic tank is installed by Wieser Concrete Products. Precast concrete’s exceptional strength, durability, resilience and long service life make it a
top choice for both underground and above-ground infrastructure applications.

of work to go around, even for companies that aren’t primary
contract holders.

“This federal investment is going to be exciting,” Bowen said.
“And not just for us but for all of our precast competitors who
honestly at this point I am considering our ‘allies’ in precast. I
think there’s the potential for all of us to be busy because cities,
counties and municipalities are going to want to move fast once
the money is available.

“I keep my forms as busy as I can, but there are only so many
forms to go around. That’s the same everywhere. Someone with
some extra lead time may be able to pick up extra work. We
are all planning for what’s coming, but that’s difficult when we
are not 100% sure what to expect. We will need to be open to
helping each other.”

Planning will go hand-in-hand with execution, Crumpler
said. And everyone from the corner office to the front lines are in
this together.

“It is my personal philosophy that in the end, everyone is
in sales,” Crumpler said. “It doesn’t matter if you are in quality
control, production, marketing, administration, wherever, we all
have an impact on how our product sells and how our industry is

perceived.” PS

Joe Frollo is NPCA’s director of communications and public affairs and
editor of Precast Inc. magazine.
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Living on
the Edge

By Bridget McCrea

ituated about 65 miles northeast of Phoenix on the Salt
S River, Horse Mesa Dam is a 305-foot-high concrete thin-
arch structure constructed in the 1920s. The dam forms a
245,138 acre-foot (just under 80 billion gallon) reservoir and
includes an auxiliary tunnel, regulating gate, gatehouse and
operating mechanism for controlling the tunnel.

Horse Mesa Dam also includes a camp that workers live at
and operate from while working onsite. Constructed nearly a
century ago, the camp’s septic system was well past the end of its
useful life. The camp also needed greater wastewater treatment
capacity in an area where space was limited, difficult to access

with a vehicle and situated on rocky terrain.

A TEAM EFFORT

As the engineer of record, George Cairo Engineering reached
out to Jensen Precast’s Phoenix plant for help designing and
building precast evapotranspiration ponds — which use the
combined process of water surface evaporation, soil moisture
evaporation and plant transpiration - to replace the camp’s
traditional septic system.

Because the site was mostly rock with very little soil, the
team decided that an aboveground treatment system would best
handle the wastewater flow. Rob Larson and Brian Hartsfield,
both Jensen project managers, worked together with the

engineering firm to nail down the details of the project.

“They really didn’t have the luxury of doing a lot of
excavation, digging or earth work in the area where the
evapotranspiration ponds had to be installed,” Hartsfield said.
“So they had to build the ponds on top of existing ground.”

Together, the two firms developed a design for three separate
evapotranspiration ponds - one upper, one middle and one lower
- that were manufactured at Jensen’s plant and then installed on
a hillside near the camp. Hartsfield said the design team decided
on various configurations for the ponds because of the site’s
layout. A liner was put down first, and the ponds were filled with
soil and other medium to replicate a leach field.

For the installation work, George Cairo Engineering
recommended Scholz Contracting of Mesa, which ended up
winning the bid.

“We hadn’t worked in the area before, and the site was
unique,” said Jared Scholz, Scholz Contracting vice president. “I
don’t think anyone really had much experience working out in

that extremely remote area.”

WORKING OFF THE SIDE OF A CLIFF

Jensen constructed the three new evapotranspiration ponds
in three unique sizes and shapes with varying angles. The
component pieces that were used to create the ponds had to be
small enough for a contractor to get them down a hill and set in

place with very little equipment and a small vehicle. Unable to

PRECAST SOLUTIONS 13
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An evapotranspiration pond is nestled on a cliffside near the Horse Mesa Dam workers’ camp. Three such ponds now serve as

the camp’s leach field.

access the site with a standard tractor trailer, Jensen delivered
the products to a staging area for the contractor, which then
carried the pieces to the jobsite one or two at a time using a
small truck.

“This isn’t a typical jobsite,” Hartsfield said. “To get to it,
you have to take a long, winding dirt road down the side of a

mountain.”

Scholz concurred, adding: “We were basically working off the
side of a cliff”

Complicating things further, the contractor also had to
transport the ponds’ pieces and their equipment over a bridge
that has a 40-ton limit.

“We basically had to offload at the top of the mountain -
which is about five miles from the site,” Scholz said. “And then

walk the equipment down to the site.”

PRECAST SOLUTIONS 15



An evapotranspiration pond by Jensen Precast was lined and filled with soil and other filtration media to replicate a leach field.

The precast pieces built at Jensen and customized around
these constraints were the clear choice for the project. Being
precast, the pieces could be constructed in various sizes to
ensure an accurate fit within the footprint.

“There were a lot of different sections and pieces, and each

unique piece had a different SKU (stock-keeping unit),” Scholz

said. “Getting all of that organized, scheduled, produced and
out to the customer in the appropriate order was a major
undertaking.”

Knowing that product weight and size had to be factored into
the pond design, Jensen designed a solution that would work
using available forms. The precaster decided to make L-shaped
pieces using its existing box culvert forms, building bulkheads
onto those forms to create the ponds’ L-shaped panels.

“This provided the versatility that we needed along with the
structural engineering and design to support the approach that
we wanted to use,” Hartsfield said. “This strategy allowed us to
produce the ponds in small enough sections for the contractor to

haul them down to the site.”

16 PRECAST SOLUTIONS

PRECAST: THE ONLY CHOICE

Scholz said there were other reasons precast was the only
choice for this project.

“There’s no way we could have taken a concrete truck down
that hill,” he said. “These factors made precast the logical
choice”

Scholz coordinated closely with Jensen to ensure that the
contractor could transport even the project’s largest precast
pieces on trailers and handle them using smaller pieces of
equipment.

Scholz said the contractor “really had to think through” the
installation process for the ponds, each of which is situated at a
different level on the land. The lower field is about 15 feet lower
than the middle field, and the middle field is about 50 feet lower
than the upper field.

“As we set them, we basically had to work our way out; there
was no way to go back in after the fact,” Scholz said.

This required coordination of what beams the contractor

needed first, the placement of those beams and having a good




YOUR IDEAL
STRUCTURE

BOOTH
[ 2434 :

THE PRECAST SHOW

SUPERIOR INDUSTRY-LEADING WARRANTIES
BUILDING SOLUTIONS ENERGY-EFFICIENT DESIGNS ClearSpan

FOR OVER EXPERT CONSULTATION
y . o 2 = ww.clﬂﬂ.ﬁpaﬂ.‘ﬂm

F. |

a4 1 e L k< ‘“ METAL AMD FABRIC BUILDINGS 1.866.643.1010

i %

plan on which beams needed to be placed where.
“All of these considerations had to be factored into the overall

project strategy and timeline,” Scholz said.

DURABLE, STRONG, VERSATILE

With the final stages of construction still underway on the
project, both Hartsfield and Scholz say the early planning and
coordination has paid off. Once the new evapotranspiration
ponds are fully installed, they will operate as leach fields -
with liquid flowing out of the septic tank and then into each
pond for further treatment. With no soil in the area to use for a
traditional leach field, the evapotranspiration pond is designed
to capture all of the liquids from the wastewater. The liquid then
is consumed by evaporation plus the vegetation and grasses that
will be planted on top of the pond.

“Everything worked out well on the precast manufacturing
side particularly in terms of using our existing box culvert
framework to streamline the project,” Hartsfield said.

Precast provided the needed durability, strength and
versatility to contain the camp’s new wastewater treatment

system. PS

Bridget McCrea is a freelance writer who covers manufacturing,
industry and technology. She is a winner of the Florida Magazine
Association’s Gold Award for best trade-technical feature statewide.
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A Proven Solution:

B

Precast Concrete Gravity
Grease Interceptors

By Mason Nichols

here is an allure in having a meal prepared for you. When
Tsomeone else does the cooking, the most difficult decision
typically is what to pick from the menu.

Dining out remains extremely popular in the United States.
Even with the limitations owners and operators faced during
the COVID-19 pandemic, the U.S. restaurant industry still ended
2020 with more than $650 billion in sales.

Americans love to eat. And we love it even more when there
is no stress, mess or work involved.

What most do not realize is that, for any food service
operation - including restaurants, caterers and meal
subscription companies - there’s a lot going on behind the

scenes to get food from the kitchen to your plate or home.

18 PRECAST SOLUTIONS

A key step in the process is the grease interceptor, a piece
of equipment designed to remove fats, oils, greases and other
byproducts generated during food preparation before graywater
enters the wastewater treatment system. This ensures that
wastewater meets acceptable effluent standards before being
discharged into a sanitary sewer system.

Much like customers seeking dining establishments to
simplify eating a meal, business owners in the food industry seek
sanitary solutions that are up to code and make their lives easier
by offering one less thing to worry about.

Precast concrete gravity grease interceptors (GGIs) fit the
bill perfectly, providing the ideal combination of performance,

strength, resiliency and ease of installation.



PULLING THE PLUG

Meal kit delivery has become incredibly popular in the
United States. Industrywide revenue is expected to grow to $7.6
billion by 2024. While companies such as Hello Fresh and Blue
Apron dominate the market, many others compete, including
businesses with a more targeted focus.

In western New York, 95 Nutrition has developed a meal
program that seeks to help customers with their weight loss
goals by modifying their eating habits through portion control.

As part of 95 Nutrition’s expansion efforts, the company
sought to retrofit an office building in Amherst, NY., for food
service operations. To adhere to state and town of Amherst
plumbing standards, the facility had to include an exterior
gravity grease interceptor to handle all food service waste. 95
Nutrition partnered with Kistner Concrete Products, an NPCA
certified producer member in Lockport, N.Y., to manufacture and
install a 2,000-gallon precast concrete GGI at the facility.

For about a decade, Amherst pre-treatment engineers and
officials experienced severe issues with grease plugging major
sanitary sewer arteries in the town, particularly during the
holidays when large numbers of people would visit restaurants
along major thoroughfares.

Mike Kistner, vice president of Kistner Concrete, worked
with the town pretreatment engineer and helped revise the town
specification to require GGIs, resolving the longtime problem.
The change also effectively eliminated under-the-sink products,
which had shown to be inefficient as a grease mitigation
solution.

“Ambherst is very progressive and at the front of the curve for
requiring GGIs at every food service establishment,” Kistner
said. “By implementing this specification, they’ve totally

eliminated costly and untimely sewer plugs.”

ORDERS UP FOR PRECAST

Depending on applicable standards, GGIs are manufactured
using a variety of materials, including precast concrete,
fiberglass and plastic. But precast concrete tanks generally are
the preferred solution.

“None of the competitive materials possess the attributes
precast has, including strength, durability and availability,”
Kistner said. “In addition to being economical and sustainable,
precast gravity grease interceptors are locally manufactured and
have an inherent capacity for handling traffic loading.”

Such was the case for the precast GGI produced for Nutrition
95. Kistner Concrete manufactured the 2,000-gallon two-piece
tank that is 12 feet long, 6 feet wide and 5 feet tall with a 4,000-
psi concrete mix design. The structural design meets AASHTO
HS-20 specifications, allowing for the tank to withstand highway
traffic. Additionally, the Kistner Concrete GGI features a
shoebox-style bottom with monolithic walls and baffle wall and

a tank slab top that is sealed to the base using preformed flexible
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Sewage Conditions
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protection of concrete in harsh sewage conditions
with high levels of H,S. Combining potent antimicrobial
protection with Xypex Crystalline Technology, Bio-San
C500 prevents microbial induced corrosion, stops
infiltration/exfiltration of water, and provides acid
and sulphate resistance, significantly extending the
service life of concrete sewage collection systems
and waste water infrastructure,

XYRPEX'

1.800.961.4477

xypex.com
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Kistner Concrete Products manufactured and installed a 2,000-gallon precast concrete gravity grease interceptor for Nutrition 95 in Amherst, N.Y.
The entire installation took one eight-hour day.

joint sealant during on-site installation. Gasketed, resilient,
watertight inlet and outlet pipe connections also are included in
the design.

Kistner’s company has been manufacturing high-quality
precast concrete GGIs for decades. Because of the increasing
need for these products across the region, Kistner Concrete
makes sure the product is always in stock, allowing for a quick
and easy installation for both business owners and general
contractors. Product availability has been crucial for Kistner
Concrete’s tight-knit relationship with Kimil Construction, the
contractor that performed the Nutrition 95 Amherst installation,
as well as for Kistner’s entire customer base.

Tanks are manufactured and inventoried at Kistner’s
manufacturing facility. Thanks to the ability of immediate
delivery, once the order was placed, the installation process
was straightforward. A specialized loading and unloading rig on
Kistner Concrete’s delivery truck loaded the GGI at the plant,
delivered it and set the GGI into the excavation at the job site.
Then Kimil Construction made the simple pipe connections
into the watertight gaskets in the GGI, backfilled the tank and
completed the work.

According to Nick Pfender, site foreman with Kimil
Construction, the entire process took just one eight-hour day

to complete. The most difficult part of the installation was
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obtaining access to an adjacent property that the team needed to
cross to deliver the tank. The actual truck setting and installation
of the GGI took less than 45 minutes.

While some food service providers choose to select a plastic
gravity grease interceptor in these situations, Pfender noted a
few drawbacks with that approach.

“With the plastic products, you first have to pour a concrete
pad that sits overnight,” he said. “Obviously, you can’t set the
tank on wet concrete the same day. So then, you have a deep
open hole that needs to sit overnight.

“In my experience, holes that deep and that big don’t always
hold up.” It also poses a potential safety issue and extends the
project duration.

Both Kistner and Pfender also noted the rising costs of plastic
as another reason to opt for precast. By installing a precast
concrete GGI, the customer receives a cost-effective solution

that will last for decades to come.

RELIABLE, FLEXIBLE AND
COST-EFFECTIVE

Kistner was on the project site in Amherst during the
installation. On the day of the work, he and Pfender talked about

their collective effort.



“I said, ‘Hey Nick, how are we doing? and he told me, ‘You
guys are great! I call you up, you bring your truck in when you
say you will, and we install it. We’re in and out. That’s how we
make money.”

Because the installation process is streamlined, Kimil
Construction quickly completed the work and headed to its next
project.

“With precast, you know what you’re getting,” Pfender said.
“It’s not going to leak, crumble, collapse or float. The products
have been around so long that, as long as they are installed
properly, they are proven to work.”

Pfender said that, when working with plastic, in some cases
his team must make adjustments if everything doesn’t line up
perfectly according to the project plans. In those situations, they
cannot always be sure if the connections are watertight because
of the need to drill or cut a hole during installation.

But with precast concrete, even if adjustments must be made,
his team can create the necessary holes, then install resilient
connectors to ensure watertightness. In essence, in addition to
strength, resilience and cost-effectiveness, precast GGIs offer the

flexibility that alternative products simply cannot provide.

NOTHING BUT CONCRETE

To keep the food preparation industry running strong, precast
concrete GGIs are the ideal choice. With resiliency, a long
service life, strength, traffic-rated designs and a slew of other
benefits, going with a precast solution just makes sense. Much
like restaurants offer customers a chance to sit back, relax and
enjoy a meal, precast GGIs offer business owners and general
contractors alike an opportunity to focus on what they do best -
serving their clients.

Throughout the years, this choice has become obvious for
Pfender and Kimil Construction.

“If T had a choice, we would use nothing but precast
concrete,” Pfender said. “I know what I'm getting, it’s faster to

install and I know it’s going to last.”

Mason Nichols is a Grand Rapids, Mich.-based writer and editor who has
covered the precast concrete industry for nearly a decade.

Endnotes
'https://www.forbes.com/sites/aliciakelso/2021/01/26/the-us-
restaurant-industry-finished-the-year-240-billion-below-pre-
pandemic-sales-estimates/
2https://precast.org/precast-product/grease-interceptors/
Shttps://www.statista.com/topics/3336/online-meal-kit-
delivery-services-in-the-us/
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Despite many challenges, Unit Precast installs an

on-site wastewater treatment plant in the dead of

winter for a private golf course.

By Shari Held

Photos courtesy of Unit Precast

uring the summer months, celebrities flock to the
D Township of Muskoka Lakes, Ontario and scenic “Cottage
Country.” The area is known for its upscale cottages, resorts and
“Millionaire’s Row” as well as picturesque lakes, acres of lush
green forests.
And golf.

According to Golf Inc. magazine, Ontario is home to more

than a third of Canada’s golf courses, and golf is considered by

many Canada’s No. 1 recreational sport.

Located in the township’s municipal seat of Port Carling
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since August 1922, Muskoka Lakes Golf and Country Club has
been offering its members a place to play tennis and golf, enjoy
water sports and dine in a beautiful, tranquil setting. The private
club features a waterfront clubhouse and a par 70, Stanley
Thompson-designed 18-hole golf course.

In 2018, it was evident the club’s septic system was no longer
adequate for its current needs, much less its future needs.

“The existing septic tanks and beds were both undersized and
appeared to be nearing the end of their useful life, as evidenced

by the build-up of biomass in the active beds,” said Mateusz




Lewandowski, former engineer for water infrastructure for

southern Ontario-based Cole Engineering Group, now part of
IBI Group.

In addition, the club planned to expand the clubhouse and
increase its services. It was the perfect time to replace the septic

system. From the beginning, the project was on a fast track. It

was designed in 2018, approved late 2019 and completed in 2020.

“Projects don’t often happen that quickly,” said Scott
Robinson, managing director for Unit Precast, based in Breslau,
Ontario. Unit Precast fabricated the new precast concrete
wastewater treatment system and installed the technical

equipment for the project.

THE WASTEWATER SYSTEM DESIGN
When it comes to on-site or decentralized wastewater

treatment systems, several options exist, such as activated

sludge, trickling filter and moving bed biofilm reactor (MBBR)

process.
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RH20 North America, a designer and manufacturer of
decentralized wastewater treatment systems located in Breslau,
Ontario, designed an MBBR process for the Muskoka Lakes Golf
and Country Club. It is a relatively new process that originated
in Norway. At its core is a biofilm carrier media that optimizes
biofilm growth to treat the wastewater. The media is self-
cleaning, does not clog and is designed to never need replacing.

RH20 has manufactured MBBR wastewater treatment
systems for commercial on-site plants since 2006 and has
tailored the technology for optimal performance in the Canadian
climate.

The MBBR biological process combines the benefits of the
activated sludge and attached growth wastewater treatment
processes. It can remove carbon and ammonia in a small
footprint, which was important since space was tight for this
project. The Muskoka Lakes Golf and Country Club also hosts
private parties and weddings during the period between the
peak season and the offseason. A typical septic bed is not
designed to meet the demands of the club’s kitchen during those
events.

“The MBBR system would allow us to meet the Ministry of
Environment, Conservation and Parks’ effluent criteria, which is
why it was selected,” Lewandowski said.

The club’s wastewater treatment system was custom
designed for 32,000 liters of wastewater per day to serve the
clubhouse, staff quarters and pro shop. The system was designed
to treat higher-than-domestic-strength wastewater with influent
up to 500 mg/L BODS5 (biological oxygen demand), 400 mg/L
of TSS (total suspended solids), 100 mg/L TKN (total Kjeldahl
nitrogen) and 10 mg/L of TP (total phosphorus).

The system also features a dissolved oxygen (DO) sensor
to automatically adjust the aeration system and reduce energy
costs. It has a programmable logic controller (PLC) control
panel, which allows the settings on the wastewater system to be
changed remotely. The mechanicals are housed in an exposed
aggregate precast control building.

The wastewater treatment system consists of eight precast
tanks:

e 18,000 IG (imperial gallon) flow equalization tank with

duplex and vortex sewage pumps.
e 18,000 IG sludge storage tank.
e 12400 IG pretreatment or primary clarifier tank.
e 23,000 IG bioreactor tanks for the MBBR processes.

e 13,300 IG clarifier tank for intermediate clarification

process.
e 13,000 IG final clarifier tank.

e 13,000 IG final pump tank that pumps the effluent

wastewater to multiple disposal beds.

PRECAST: A GREAT FIT

With an MBBR system, the tanks can be made of precast
concrete, fiberglass or polyethylene. The existing septic tanks
were precast, and the club liked the way they had performed,
but precast was the clear choice for this project for several other
reasons, too.

“In this case, we had to fit the tanks in a very small footprint,”
Robinson said. “We could custom design the precast, whereas
with fiberglass tanks we wouldn’t necessarily have been able to
fit them in this tight area.”

Precast also proved to be a better solution because the tanks
were placed around a steep slope. They had to be structurally
sound. Precast not only is strong and durable but also more cost-
effective than other materials.

Ultimately, it was the project’s short time frame that made
precast the most viable option.

“Precast tanks were selected because the golf course operates
seasonally, and we could only complete the replacement of the
septic system in the winter months,” Lewandowski said. “The
precast tanks provided a quick installation and ensured the
quality of the buried tanks was not impacted by the weather

conditions.”

A CHALLENGE-FREE
FABRICATING PROCESS

Unit Precast manufactures CSA-B66-compliant precast
concrete septic and holding tanks. CSA B66 requires a minimum
concrete strength of 35 MPa, which is more than 5,000 psi.

“We make a self-consolidating concrete (SCC); that is
typically more than double that value,” Robinson said.

Unit Precast was able to use its standard steel molds with
custom modifications for lid placement and inlet and outlet
access openings.

The tanks ranged from 12 tons to more than 20 tons. The
two largest tanks were made in three sections, whereas the six
smaller tanks were manufactured in two sections. In all, Unit
Precast fabricated the 18 elements for the eight tanks in only
four weeks.

“Normally, with projects like this, once they’re confirmed, we

have around a six-to-10-week turnaround time,” Robinson said.

A CHALLENGING INSTALLATION

The tanks were transported 3 12 hours away with Unit
Precast’s crane delivery trucks and flatbed trailers. While the
fabrication process was a breeze, the transportation process
proved challenging. The winter weather made it difficult for the
flatbed trucks to make it up the steep hill to the golf course.

Challenges began full force during the installation process,
which started Dec. 16. One of the main challenges was the severe
weather conditions. The frigid temperatures - at times, minus

30 Celsius - were brutal. That’s minus 22 Fahrenheit!
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With the wastewater treatment system located on the fairway of the first hole, Unit Precast was
careful to leave a line of trees in place that shielded golfers’ views of the plant.

“It was not only extremely cold, but we got tons of snow while we were doing the
installation,” Robinson said.

The sub-zero temperatures also were hard on the equipment and hydraulic lines. The
butyl sealant had to be kept inside the trucks so it would stay warm enough to compress.
Workers used torches to blow precipitation off of the tongue-and-groove connections
prior to installation so the tanks would seal properly.

Almost as difficult were the space constraints. The wastewater treatment system
is located on the fairway by the first green. On one side, the fairway is bordered by
trees, and there is a steep hill to the left of the tree line. Ordinarily, the trees would be
removed, but since the project was for a golf course, the trees had to be retained for both
aesthetic and practical reasons.

“Golfers are all about picturesque scenery,” Robinson said. “If they’re teeing off on
the first green and they see a sewage treatment plant, that’s not an option. Preserving the
trees was important to keeping that view of the treatment system hidden.”

Great care was taken when accessing the job site, which also included a raised tee box.
Sensitive construction measures were required to leave the golf course as pristine as possible.

Unit Precast used its HIAB knuckle boom cranes, which are attached to the
company’s delivery trucks, for the installation. Trying to maneuver a stand-alone crane
in the tight space would have been difficult and would potentially cause more damage to
the job site.

Despite the challenges, all eight tanks were installed in only two days. During the
remaining two days, Unit Precast installed the technical equipment including pumps and
piping inside the tanks and in the mechanical building. The system was fully installed
and ready for backfill by Dec. 20.

“It was a difficult project with tight access and unfavorable weather. I was on-site and
proud of our team’s work,” Robinson said.

Once the wastewater treatment system was installed, the old disposal beds, which
also run along the fairway of the first green, could be replaced and additional beds

installed to handle the increase in wastewater flow.

A SATISFIED CUSTOMER

A year later, golfers at Muskoka Lakes Golf and Country Club cannot even tell that
in winter 2020 the first green was the site of such a major project. The new MBBR
wastewater treatment plant is working well, and the club is satisfied.

“We’ve been performing operation and maintenance on the system for over a year
or so,” Robinson said. “Everything’s been meeting the performance requirements of the

project” PS

Shari Held is an Indianapolis-based freelance writer who has covered the construction industry for
more than 10 years.
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