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A referral sent the new owner to Kilgore, who designed a Puraflo system.
The driveway from the cabin to a small parking pad was too narrow for 

the 2009 Bobcat 331 mini-excavator, so Kilgore rented a wrecker to lower 
himself and the machine over the cliff and down to the 5-foot-square area 
between the back of the house and a dirt bank.

Heath Kilgore and a laborer laid plastic on the parking pad, then disas-
sembled the two biofilter modules and hauled the peat and gravel up the hill 
in 5-gallon buckets, stockpiling it beside the house. They dragged the fiber-
glass tubs up next, set them on blocks behind the house, and reassembled 
the media.

Instead of a gravel drainfield, Kilgore installed EZflow geosynthetic 
aggregate (Infiltrator Systems), becoming the first in the state to use it. When 
the system was finished, the wrecker returned to haul the excavator and 
Kilgore back up the cliff.

 
Staying focused

Many contractors won’t work on lots steeper than 35 percent, but Grave-
lator installs drainfields on terrain with up to 60 percent grades. They use a 
RotoMatic digging tool to cut steps down the side of the hill. If soils are good, 
they bench (terrace) the trench areas with the mini-excavator, enabling the 
equipment to sit level. “We do one ditch at a time and slide the chambers 
down the hill to it,” says Kilgore. “If we can’t use the excavator, we dig by 
hand.”

On one Eljen system, the excavator dug the trench, but the slope was too 
steep for the John Deere 3005 four-wheel drive landscape tractor to transport 
the sand. “We formed a bucket brigade and passed sand down from the top 

of the hill in 5-gallon pails,” says Kilgore. “The county health official said it 
couldn’t be done, but if there is a legal way to do it, we’ll figure it out.” It took 
five days to move the sand. 

Kilgore’s father taught him to forget his girlfriends and personal prob-
lems when climbing on equipment: “You have to be in charge of the machine 
and in control of yourself. I tell whoever is working with me that we will not 
hurry. We will stay focused to avoid mistakes and prevent accidents.” No 
one has been injured on any of the company’s jobs.

 
All in the family

Home to Gravelator is a 2,100-square-foot shop with 600-square-foot 
office addition on 12 acres. The fleet includes a 2006 John Deere 120-C 
excavator, 2009 Takeuchi TL130 rubber-track loader, 2011 Bobcat E45 
excavator, 1998 Mack 600 dump truck, 2003 Chevrolet C5500 flatbed 
truck, 2011 Ford F-450 Super Duty pickup truck, 2010 Chevrolet C-150 
pickup truck, and six equipment trailers.

In 1995, Kilgore’s wife left a full-time position to become Gravelator’s 
office manager, a job she had been doing on evenings and weekends. “Sha-
ron is the most integral part of the company,” says Kilgore. “She puts the 

“As I age, I want to remain involved in the industry and 
the Georgia Onsite Wastewater Association, and to keep 
learning about new technologies.”
Harold Kilgore

Owner Sharon Kilgore keeps everything in order back at the office in 
Talmo, Ga.

With Justin Kilgore keeping electrical lines under control, Heath (left) and 
Harold Kilgore lower a Liberty Pump into a grinding station in Blue Ridge, Ga.

grease on the gears to keep us rolling. I couldn’t begin to replace her.” She 
isn’t afraid to move equipment around or jump in the trenches with a shovel 
to help.

When the Kilgore family members take some days off, they attend biker 
rallies such as Daytona Beach Bike Week and the Panama City Beach Motor-
cycle Rally. Kilgore saddles a 2006 Ultra Classic Harley-Davidson with Sha-
ron behind him. “I’m not as apt on a bike as I am on a tractor, so we go for 
the food and vendors, to watch events, and see old friends,” he says. They 
also enjoy NASCAR races. 

As Heath takes over fieldwork responsibilities, Kilgore plans to spend 
more time consulting and problem-solving. “As I age, I want to remain 
involved in the industry and the 
Georgia Onsite Wastewater Associ-
ation, and to keep learning about 
new technologies,” he says. 

Kilgore is serving his first term 
on the association’s board of direc-
tors and would like to sit on the 
Technical Review Committee. “I 
want time with my senator and 
house representatives to explain 
what changes are necessary to our 
regulations and why,” he says. “I 
know how to work with regulators 
and how to increase the associa-
tion’s ability to achieve its objec-
tives.” O 

MORE INFO:
Anua
336/547-9338
www.anua-us.com

AquaKlear, Inc.
877/936-7711
www.aquaklear.com

Eljen Corporation
800/444-1359
www.eljen.com
(See ad page 15)

Infiltrator Systems, Inc.
800/221-4436
www.infiltratorsystems.com
(See ad page 21)
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Washington
A report by the U.S. EPA and the Washington Department of Ecology 

found that nitrogen from onsite systems was insignificant in contributing to 
low-oxygen events that kill fish in Hood Canal. The findings said stricter 
pollution limits are not warranted. The agencies and outside experts also 
concluded the evidence was not strong enough to link human activity to 
oxygen problems. According to the report, the geography of the canal and 
ocean conditions were the overwhelming causes of massive fish kills.

 
Michigan

The Grand Traverse County Board of Public Works in October agreed to 
an annual levy of $25 for all properties that have septic tanks, subject to 
public hearings and further approval. The proceeds would fund the county 
septage treatment plant, which has been losing money since it opened in 
2005. 

 
Maine

The state Department of Environmental Health has made its Subsurface 
Wastewater Disposal Rules available for e-readers and tablets. Files can be 

downloaded for Kindle, Nook and other devices that can read .epub or 
Adobe PDF files. The files are available from the website of the Maine Sub-
surface Wastewater Unit.

www.maine.gov/dhhs/mecdc/environmental-health/plumb/index.htm
 

Indiana
The Indiana Onsite Wastewater Professionals Association is exploring a 

program to certify septic system inspectors and maintainers. The first step 
was to review various sources to develop a state-specific checklist of items 
to include in an adequate inspection. The reviewed material came from 
other states and the National Association of Wastewater Technicians. The 
program would be designed to match the standard ordinance developed by 
the Indiana Environmental Health Association and provided to counties as 
a guideline.

Once the program design is complete, IOWPA plans to develop training 
and testing. O

rulesandregs “Rules and Regs” is a monthly feature in 
Onsite Installer™. We welcome information 
about state or local regulations of potential 
broad interest to onsite contractors. Send 
ideas to editor@onsiteinstaller.com.By Doug Day and Scottie Dayton
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Essential Seal
Concrete tanks

The National Precast Concrete Association has developed a Septic Tank 
Manufacturing Best Practices Manual that helps precasters manufacture high-
quality watertight tanks.

According to the manual, “The growing dependence on these systems 
places a greater emphasis on system performance and component structural 
integrity. As such, protection from water infiltration and exfiltration is a 
critical element in the design of tanks used in onsite systems. Regulatory 
codes and project specifications requiring structurally sound and watertight 
tanks are becoming the rule rather than the exception, as they should be.” 

The manual goes on to explain, “With the increasing regulatory 
demands for structurally sound and watertight tanks, it is critical for pre-
cast concrete manufacturers to continually raise the bar on quality. And, 
that proper installation of the tank is absolutely critical for maintaining 
structural integrity and watertightness.”

Concrete tanks have been the standard for septic tanks and pump tank 
applications. They are now offered with top-seam joints to minimize the 
risk of leakage. Additives are necessary in the concrete mix to prevent cor-
rosion from the wastewater environment: If additives are not included, the 
oxidation of hydrogen sulfide will corrode the concrete. Concrete tanks are 
also ideal for traffic applications as they can be designed to meet the 
required loading.

 
Plastic tanks

Plastic and fiberglass are naturally inert to wastewater constituents and 
will not corrode. Tanks manufactured with plastic or fiberglass are notably 
lighter, making them ideal for difficult-access sites.

Injection molding or rotational molding allow the inclusion of corruga-
tions and ribbing to strengthen the tanks. Interior structural bulkheads can 
be included to increase strength even further. Injection molding is new to 
tanks in the 1,000-gallon capacity range, but the process has been evolving 
and offers a variety benefits. 

The walls of injection-molded tanks have a consis-
tent wall thickness, and the process enables use of 
much higher-strength plastic. This yields strong yet 
light tanks that are manufactured in halves, allowing 
the tanks to nest for increased shipping density.

In addition, injection-molded tanks are manufac-
tured with high precision, allowing an EDPM water-
tight gasket to be inserted between the halves to 
ensure watertightness. Plastic tanks that are rotation-
ally molded do not have seams.

 
New applications

In septic system applications, the need for com-
pact systems for small lots and for lots in environmen-
tally sensitive areas is serving as a catalyst for tank 
innovation, including further safeguards to ensure 
watertightness. 

Other applications coming to the forefront of tank 
design include rainwater harvesting, in which homeowners collect runoff 
from roofs and other structures to irrigate their yards or garden. It is essen-
tial for these tanks to be watertight, as well. 

Septic tanks are the heart and lungs of onsite treatment systems, which 
the U.S. EPA has identified as critical components of the nation’s wastewater 
infrastructure. Technologies are available to provide homeowners and busi-
nesses with watertight tanks that protect the environment. The future of 
tanks is sound: higher quality, higher standards and new technology. O

About the author
Dennis F. Hallahan, P.E., is technical director with Infiltrator Systems in Old 

Saybrook, Conn.

Plastic and fiberglass are naturally inert to wastewater 
constituents and will not corrode. Tanks manufactured 
with plastic or fiberglass are notably lighter, making 
them ideal for difficult-access sites.

LEFT: The inlet and outlet piping and the 
access risers should also be watertight. 
ABOVE: Injection-molded parts on plastic 
septic tanks allow precise wall thickness. 
A continuous gasket is physically locked in 
place to ensure watertight conditions.

atertightness is critical in onsite treatment system tanks, and in 
risers, lids and inlet and outlet piping. A septic tank or pump 
tank that is not watertight can cause a number of problems:

•	Groundwater or surface water leaking in will cause hydraulic over-
loading of the drainfield and may flush solids out, eventually plugging 
the field.

•	Untreated wastewater leaking out can contaminate water resources, 
causing a threat to public health – in areas with high groundwater, 
viruses and other pathogens from wastewater can travel great 
distances.

•	Cracks or open seams can allow roots to penetrate and expand the 
openings. 

Whether tanks are made of the traditional concrete or newer materials, 
watertightness is essential. Fiberglass and plastic tanks have become widely 
accepted by contractors, designers and regulators, largely because their light 
weight makes them easy to move around difficult job sites.

Each material has its place and its benefits. Advances in the structural 
integrity of plastic tanks and new approaches to ensuring watertightness 
are making them candidates on almost any job. Concrete tanks have been 
improving as well. 

There is an optimal approach and a “right” tank for each project, 
depending on location, size, budget and application. What is not negotiable 
in the world of septic tanks is the need to be watertight.

 
Materials and best practices

Codes related to septic tanks help ensure that minimum standards are 
met. Several states and provinces have adopted strict requirements on 
watertightness. Codes typically focus on the end goal of defining watertight 
test criteria and do not specify manufacturing processes or tank materials.

In most areas, codes still state only that a watertight tank must be 
provided, but that is beginning to change. Many recent code changes now 
require testing to ensure tank watertightness, and best manufacturing 
processes and technologies have been developed to meet the new 
requirements.

techtalk

W

Essential Seal
Watertightness is an essential attribute of onsite treatment 
system tanks, regardless of material and in any specific application
By Dennis F. Hallahan, P.E.

A concrete tank with a top seam and cast-in access risers is a good watertight 
tank option.

Plastic tanks are becoming more common in onsite systems based on ease of 
shipping and installation, strength, watertightness and materials inert to septic 
gases.
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f you don’t work in a warm climate where you stay on the job most of the 
year, then you’ve stored your equipment while you waited out the snow 
and cold. Anytime machines have been sidelined – whether for the win-

ter or on a used equipment lot – putting them back in service takes more 
than turning the ignition key. 

Ideally, equipment should be stored in a dry, dust-free place. But “ideal” 
is the operative word – machines often sit outdoors, exposed to the elements. 
A few simple steps can make a big difference in the way your equipment 

operates when you put it back to work, and in your cost of ownership, 
according to Gary Bryan, national warranty manager and preventive 
maintenance expert for Takeuchi U.S.

 
Startup checklist

“The first order of business is to inspect the machine for any dirt, dust 
or debris that may have been missed during the last cleanup,” says Bryan. 
“Then, remove any anti-corrosion protective coatings that may have been 
applied before going into storage.” You’ll also need to remove covers, such 
as on air intake hoses and the muffler, that should have been applied before 
storage. The rest of Bryan’s recommended startup list is probably familiar:

•	Test the battery and recharge it if necessary.
•	Check all belts, including the air conditioner belt, for proper tension 

and adjust as necessary.
•	Check the radiator and hydraulic cooler for dirt and debris, using 

compressed air to clean lines.
•	Check tire pressure or track tension.
•	 Inspect the undercarriage for damage or debris.
 

Choosing lubricants
Without question, some of the most important startup steps have to do 

with lubricants and with selecting the right ones to maximize equipment 
life and minimize downtime.

Bryan advises consulting the owner’s manual for the manufacturer’s 
guidelines when getting an engine ready to operate.

Choosing the right hydraulic fluid helps ensure smoother operation and 
protects hydraulic systems. Two components to look for when selecting 
hydraulic fluid are water emulsifiers and zinc. Emulsifiers disperse water 
that separates from the oil and help reduce the water damage in the hydrau-
lic system. Products that claim to shed, separate or reduce water will pro-
vide less protection, if they work at all. 

Zinc helps reduce component wear. Always choose a product with at 
least 300 to 500 parts per million (ppm) of zinc; premium hydraulic fluids 
contain as much as 1,200 ppm.

Before adding hydraulic fluid, experts at Midwest equipment distributor 
Miller-Bradford & Risberg advises filtering the fluid first, even if brand new, 
to avoid contamination.

 
Transmission fluid tips 

In selecting transmission oil, the most important consideration is cli-
mate. When equipment will be used in varied temperatures and weather, 
always choose a multi-season transmission fluid. It will improve operation 
at temperature extremes and help you avoid seasonal fluid changes.

As always, take every precaution to avoid contamination. This includes 
hosing off the transmission tank before removing the cap, draining the old 
fluid as quickly as possible, keeping filter packages sealed until ready for 
installation, and handling filters carefully during installation.

 
Keeping it greased

Next, make sure all the machine’s grease points are taking grease and 
are properly lubricated. Miller-Bradford & Risberg recommends using 
grease that meets or exceeds the owner’s manual requirements – that helps 
increase parts life and performance. 

It’s also important to purge the old grease when changing grease in any 

machinematters
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What’s Your Fluid 
Game Plan?
When pulling equipment back from storage, pay special 
attention to hydraulic oil, transmission fluid and grease
By Linda Edmondson

When equipment will be used in varied temperatures and weather, always choose a multi-season transmission 
fluid. It will improve operation at temperature extremes and help you avoid seasonal fluid changes.

part of the machine from one type to another – the old and new grease may 
not be compatible. Once the machine is back in service, always keep a 
grease gun handy and lubricate as often as the manufacturer recommends. 

Once you complete all startup and maintenance processes and checks, 
it’s time to turn the ignition key. Let the engine warm up for about 15 min-
utes, then slowly engage all hydraulic and drive functions to make sure they 
function properly.  

Last but not least, walk around the machine and do a visual inspection, 
checking for damaged or missing items and for leaks. Engage the drive train 
and test the brakes to make sure they work properly, too. 

Don’t sell short the value of listening to the machine as it starts up and 
runs. Experienced operators can probably detect when something just 
doesn’t sound right and needs attention before the machine heads for the 
job site to make you money.

“The bottom line is your productivity and your repair costs and how 
they impact your cost of ownership,” says Bryan. “Well-maintained equip-
ment operates more smoothly and efficiently, breaks down less often, and 
helps reduce costly repairs.” O
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