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installer. I am not a maintenance provider.” His success 
flows from business acumen, not an understanding of 
system microbiology. Of course, he can do the work, 
and explain to a homeowner how the components 
interact to produce a well-treated effluent. 

“After recovering from a car wreck, I worked for my 
brother-in-law’s installation business as a day laborer 
earning $50 per day,” Swoyer says. “For him, for two 
years, I did every task that needed to be done.” This 
gave him insight to what must be done – along with 
when, why and how – to complete a successful 
installation.

In November 2003, Swoyer set out on his own. His 
goal was to build a successful enterprise based on his 
understanding of the onsite business. He sees himself 
as a businessman rather than an onsite guru. “The suc-
cessful guy will be the one with the better network of 
industry contacts, not the guy with the nicest, newest 
or most varied equipment inventory,” Swoyer believes.

Today, 75 percent of his business comes from new 
residential systems on virgin sites and 10 percent from 
complete replacement systems. The balance comes 
from repairs, inspections for property sales, and instal-
lation of commercial systems.

Controlling costs
Part of being a businessman is watching the dollars. 

“I take every discount I can get,” he says. “It benefits 
everybody – me, the vendor and my customer.” He 
earns discounts by paying bills promptly and buying 
items in volume. That way, when a special request 
arrives or a project calls for expedited delivery, the  
vendor will step up. 

He used to buy tanks from multiple vendors, but he 
found that by consolidating all of his purchases with one, he receives better 
pricing and service. He asked all precasters to quote for his entire array of 
needs for a year. They showed their appreciation by offering lower prices.

Twice a month, on the first and 15th, he pays in full every invoice for 
materials, supplies or services. This helps him qualify for the most generous 
discounts and welds relationships. Component makers and precasters refer 
business to Swoyer because they can count on him for top-notch, next-day 
service. Swoyer patronizes those who reciprocate with loyalty and referrals 
– and loyalty matters more than price.

Where customer relationships are concerned, Swoyer is big on first 
impressions – and on billboards, literally and figuratively. In his service area 
are at least 10 billboards along major highways listing his personal cell-
phone number. “I want to be the first person to talk to a potential cus-
tomer,” says Swoyer. “I am a call screener.” He then directs calls to the 
appropriate person on his team, usually office administrator Marisa Kane.

Long before their systems are installed, customers understand what 
they will be getting and Swoyer’s operation and maintenance obligations. 

(continued)

Paul Swoyer sees employees as assets and as partners who can profit from superior 
performance and a shared respect for the more traditional list of corporate assets – 
equipment.

As with a versatile equipment fleet, Swoyer builds versatility in his team. “I train 
each person in every task,” he says. “This makes them more valuable to me, while 
making them more valuable as individuals.” 

If need be, Swoyer jumps on a piece of equipment to demonstrate exactly what he 
is talking about. “Some employees are surprised the first time they see me operate a 
machine; they do not know how I started in this business,” he says.

For training that is not available in-house, the company relies on Texas Onsite 
Wastewater Association conferences and other events. All employees take part in 
workplace safety training. “Safety training is important for the business, but it is far 
more important for each employee,” Swoyer says. All of his field workers hold, at 
minimum, a Texas Commission on Environmental Quality apprentice license.

Texas Engineering Extension Service training also helps build employees’ skills and 
knowledge. Swoyer values each employee: “We have a great team.”  

Employees Are Assets

Field worker Anselmo “Chemo” Juarez Jimenez uses a Hydra Wheel rock saw from River City Mfg. 
to break up the ground for a septic system job.

“We are the most expensive installer in this marketplace, 
yet we are the most sought-after as well. Our quoted price 
is the final price. Customers appreciate the certainty and 
peace of mind that a guaranteed price and an extra year 
of maintenance provide.”
Paul Swoyer 
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The state requires a two-year maintenance agreement, 
included in the purchase price. 

“It’s important that customers know what to expect 
and who to call if troubles arise,” says Swoyer. “Every 
one of our systems comes with a three-year mainte-
nance agreement.” The incremental cost for the extra 
year is a fraction of the value of the entire job, and it is 
an easy, customer-friendly way to add value without 
adding work.

  
Strategic choices

While many build system maintenance and man-
agement businesses as regulatory requirements spread, 
Swoyer chooses not to – he values peaceful weekends 
and holidays without emergency calls. “I’m perfectly 
happy leaving the management work to my vendors,” he 
says. “They have the skills and understanding. Not 

doing management lets me focus on installation.” 
Installations can be challenging enough. Systems in his territory are 

often installed in conditions some would consider unsuitable. “The excava-
tion for nearly every treatment tank we install must be hammered into the 
hard native limestone,” says Swoyer. “Each of our excavating machines has 

a hydraulic hammer for that purpose. Usually, the hole for the tank can be 
cut out in about five hours, but if I see that we can’t keep on schedule 
because of highly resistant rock or other issues, I’ll rent the necessary equip-
ment and operator to ensure that we stay on schedule. That frees my skilled 
employees for more critical tasks they are better suited to perform.”

For absorption areas on a leveled rock surface, Swoyer uses sandy loam, 
drip tubing, more loam and a cover layer of suitable soil. He can install a 
complete system in about three days. When advanced treatment is needed, 
his system of choice is the BioRobix B-550 aerobic treatment unit 
(Enviro-Flo).

Swoyer analyzes every detail of every job for its contribution to a suc-
cessful and cost-effective installation. Faced with the choice of sowing grass 
seed on a completed system or placing sod, Swoyer chooses sod every time. 
Grass seed, he believes, is too unpredictable. 

Different drummer
Swoyer says that his success comes in part from understanding who his 

boss is: “The customer is my boss. Our best customers and loudest advo-
cates are the customers who were the most challenging to satisfy. We are the 
most expensive installer in this marketplace, yet we are the most sought-
after as well. Our quoted price is the final price. Customers appreciate the 
certainty and peace of mind that a guaranteed price and an extra year of 
maintenance provide.”

“I want to be the first person to talk to a potential 
customer. I am a call screener.” 
Paul Swoyer

LEFT: Field supervisor Miguel Casas excavates and beds 
a hole for a septic tank. BELOW LEFT: Ryan Seidensticker 
(left), manager with Block Creek Concrete Products, and 
Miguel Casas place a BioRobix B-550 aerobic treatment 
system from Enviro-Flo.

Owners of large homes, while not frivolous spenders, are willing to pay 
for systems designed to meet their lifestyles and expectations. Even Swoy-
er’s employee pay scale is unique in an industry noted for hourly pay or a 
fixed salary. 

“We pay our employees based on the task,” he says.” Hammering a tank 
hole, installing a drip field, and sodding an otherwise complete site each have 
assigned values.” An employee who finishes a hole in three hours can go 
home – his day’s work is done; his skill and proficiency have earned a kind of 
bonus. If the hole takes longer, the worker stays until the job is done. 

The company’s equipment includes Case 580 tractors with Tramac 300 
hammers, a Case 440 skid-steer, a Bobcat T300, and an RT 560 rock saw 
(River City Mfg.). A fleet of Ford F-250 and F-350 trucks is available as 
needed. The company provides employees with all heavy equipment and 
covers all routine maintenance and operating costs. 

Damage is another matter: Employees know there is a shared responsi-
bility. “We sometimes see new, eager employees push the equipment beyond 
its limits,” Swoyer says. “When they break it, we split the repair cost 50/50.” 
He believes this arrangement builds employee-business partnerships. 

Swoyer divides employees into two groups: office/administrative and 
installation. The installation team members are fully cross-trained and can 
do all tasks that go with a project. Swoyer and three other workers sell and 
support the nine-person field crew.

Lasting impressions
Putting customers first leaves a lasting impression. Swoyer nurtures 

each first contact into a part of his growing network of friends, advocates, 
colleagues, collaborators and customers. He treats competitors as resources 
and allies rather than opponents. 

Swoyer puts others’ needs 
ahead of his own, using a business 
model he built from the ground up. 
By choosing to put himself last,  
he has put himself first in his 
chosen industry. O

The Paul Swoyer Septics team includes, from left, owner Paul Swoyer, equipment 
operator Manual Casas, field supervisor Miguel Casas, sales representative 
Steve Nelson, field worker Anselmo “Chemo” Juarez Jimenez, backhoe 
operator Clarence “DJ” Hinds Jr., and field worker Juan Gabriel Casas.

MORE INFO:
Enviro-Flo, Inc.
877/836-8476
www.enviro-flo.net
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techtalk

arious factors affect the lifespan of an onsite 
wastewater treatment system. To better under-
stand the lifespan and what causes malfunc-

tions, some states and drainfield media manufacturers 
have performed independent investigations.

These studies point to homeowner usage habits, sit-
ing, and septic tank function as the most frequent 
causes. In many instances, the factors affecting drain-
field performance are independent of the type of drain-
field media. 

Drainfield “malfunction” is often defined broadly, 
going beyond an investigator’s visual observations to 
include the homeowner’s observations and experi-
ences. To assess the root cause properly and identify a 
remedy, it is necessary to differentiate between media-
related and non-media-related malfunctions.

Manufacturers, regulators, system owners, pump-
ers, installers, scientists, and engineers, all want to 
understand why systems malfunction and define best 
practices for investigating and correcting issues. New 
technology development is based on these assessments, 
as are enhanced system designs, installation tech-
niques, and maintenance recommendations.

Roles and responsibilities
Each investigation is unique, and participants vary 

based on project specifics. Typical participants include:
Regulator. If there is a compliance issue or a notice of violation, the reg-

ulatory agency will likely be part of the investigation. The regulator may also 
need to approve the remedy and so should be present to understand the 
cause of the malfunction and the rationale for the solution. 

Owner. The property owner can provide essential information for deter-
mining the source of a malfunction, such as water use habits, number of 
occupants, and laundering patterns. They also open the home for inspec-
tion of the plumbing system and specify the problems encountered. 

Pumper. A professional pumper inspects the septic tank to measure 
scum and sludge levels, inspects the distribution box and drainfield, and 
may pump the tank and drainfield.

Installer. The installer’s role is to excavate areas suspected as sources of 
malfunction, including the distribution box and drainfield media. If the 
tank has infiltrating groundwater, the installer may need to excavate parts 
of the tank, piping connections or risers to enable repairs.

Soil scientist. A soil scientist may need to evaluate system siting and the 
drainfield location. The evaluation verifies that the soil type and limiting 
conditions found during site characterization were accurate and that the 
drainfield is sized appropriately for the soil type.

Engineer/designer. Based on information gathered about the 
malfunction, the engineer or designer frequently leads development of the 
remedy.

Gray, lumpy material had partially filled the drainfield media, restricting effluent exfiltration. The 
homeowner would not acknowledge discharging a substance that would have led to this condition.
 
SOLUTION: Adhere to septic system discharge best practices, such as avoiding the release of paints, 
chemicals, and other deleterious substances. (Photos courtesy of Jennifer Forbes)

V

System Malfunctions: 
Why, Wherefores and Fixes
There are many possible reasons for onsite system failures. 
A thorough inspection can pinpoint the root cause and help identify the best remedy.
By David Lentz, P.E.

(continued)





Investigation principles 
Diagnosing the source of malfunction is the first step 

in determining the remedy. System usage, siting, and 
maintenance are often key areas of investigation.

Owner usage habits. The malfunction may result 
from the owner’s wastewater generation patterns. For 
instance, if the home operates as a day care center and 
the drainfield is sized for three bedrooms, the 
malfunction may be caused by hydraulic overload. 
Another common source of malfunction is laundering 
one day a week: A large volume of water reduces residence 
time in the septic tank, allowing solids to pass through, 
clogging the soil pore matrix in the drainfield and 
reducing its hydraulic capacity. 

System siting. The drainfield’s position on the 
property may affect performance. If it is at a topographic 
low point where runoff collects or the water table is 
shallow, receives roof runoff, or is seasonally inundated, 
its hydraulic performance may be compromised.

House plumbing. Leaky plumbing fixtures 
continuously send water into the onsite system. In such 
instances, a malfunction can occur because the drainfield 
is undersized for the excessive flow being discharged. 
Leaks can be detected by having the homeowner turn all fixtures off and then 
checking the inlet tee on the septic tank for wastewater flow. If the inlet has 
no flow, but the outlet is flowing, groundwater infiltration is likely the issue.

Vegetation. Deep-rooted vegetation or plants with an affinity for water 
near the drainfield may indicate root intrusion into piping or the distribution 
box. Also, the presence of stressed vegetation at the ground surface may indi-
cate saturated soil or shallow groundwater encumbering drainfield function.

Tank condition. The septic tank may be the cause or a component of 

drainfield malfunction. Excessive sludge levels can significantly affect tank 
operation, reducing tank working volume and hydraulic residence time. 
Excessive sludge accumulation blocking the bottom of the inlet or outlet tee 
will affect discharge of wastewater into or out of the tank. If sludge obstructs 
the bottom of the outlet tee, the liquid level will rise to the top of the tee, 
allowing scum to discharge to the drainfield, possibly clogging the soil pore 
matrix. Excessive scum accumulation may allow scum to overtop the outlet 
tee, again discharging solids to the drainfield. 

Distribution box. The condition of the distribution box can indicate cer-
tain malfunction conditions, including impaired hydraulic capacity and 
changes in outlet pipe invert elevation.

The presence of excessive solids indicates that the septic tank is not ade-
quately separating solids and liquid and that the soil pore matrix in the drain-
field may be clogged. A distribution box that is disturbed during or after 
installation can change pipe invert elevations, leading to overloading of one or 
more trenches and impeding flow to others. 

A basement utility sink was coated with up to 1/4 inch of dried latex paint. The drainfield showed 
evidence of a sealed infiltrative surface, likely from paint discharge. The homeowner admitted operating 
a painting business and regularly washing brushes and rollers in this sink. 
 
SOLUTION: Avoid the release of paints and chemicals.

Manufacturers, regulators, system owners, pumpers, 
installers, scientists, and engineers, all want to understand 
why systems fail and define best practices for investigating 
and correcting issues.

The North Carolina Department of Health and Human Services conducted what is prob-
ably the largest field performance assessment of drainfields in the United States, evaluating 
912 total systems in 2005.* 

The study, including about 300 gravel, chamber, and EZflow (Infiltrator Systems) media 
drainfields, aimed to identify any significant differences in malfunction rates among the vari-
ous media. The systems evaluated ranged from two to 12 years old. The gravelless drainfields 
were installed at a 25 percent trench length reduction versus conventional gravel drainfields. 

All told, 303 chamber, 306 EZflow, and 303 gravel and pipe systems were randomly cho-
sen in six counties within the state’s three physiographic provinces. The study found no statisti-
cally significant difference in malfunction rates between the gravel and gravelless drainfields.

The overall rate of system malfunction of about 8 percent for all system types was higher 
than the department predicted, but “malfunction” or “failure” was defined broadly. For 

example, any reported backup of plumbing in the house was deemed a malfunction. The 
malfunction rate for all systems was highest in coastal areas (11.7 percent) and lowest in the 
mountains (3.9 percent).

The elevated malfunction rate may have been due to the state’s 12-inch minimum ver-
tical separation between the infiltrative surface and limiting condition. This is supported by 
the higher rate of malfunction in coastal areas, where groundwater is shallow, compared to 
the mountains, where the depth to groundwater is greater and the sloped land helps move 
water away from the system. Many other states require 24 to 48 inches of separation, and the 
12-inch limit may in effect reduce a safety factor during the identification of the seasonal high 
groundwater position during site characterization.

* Uebler, R.L.; Berkowitz, S; Beusher, P.; Avery, M.; Ogle, B.; Arrington, K.; and Grimes, B. Performance of Chamber 
and EZ1203H Systems Compared to Conventional Gravel Septic Tank Systems in North Carolina, 2005.

CASE IN POINT

Checking drainfield issues
The drainfield media should be exhumed for 

inspection of the media, infiltrative surface, and 
underlying soil. This may require pumping of effluent 
from the media.

Presence of detrimental materials. Solids, oil, and 
grease discharges to the drainfield media can reduce 
hydraulic capacity by clogging the soil pore matrix at 
the infiltrative surface. Effluent is then restricted from 
exfiltrating from the drainfield. The infiltrative surface 
should be inspected to identify detrimental materials, 
which may appear as a thin veneer (as from oil or latex 
paint discharge), up to a substantial layer that has accu-
mulated over time.

Infiltration through the trench bottom. The inves-
tigator should use a shovel to remove a cross-section of 
the interface between the biomat and soil and visually 
inspect the biomat/soil contact and underlying soil 
strata. Where soil under the drainfield has received 
effluent flow, it is typical to see staining and discolor-
ation, usually gray to black. If there is no discoloration, 
the soil pore matrix may be clogged.

Soil type. The soil type in the drainfield may have 
been mischaracterized. For example, if the drainfield is 
sized for loam, but the soil is silty loam, the drainfield 
is undersized for the daily design flow. The inspector 
should compare the soil type identified during soil 
characterization with the soil type observed to verify 
proper system sizing. The inspector also should check the design calcula-
tions and effluent loading rate in the local regulations to verify that a sizing 
calculation error has not resulted in an undersized drainfield.

Structural condition. If the media is susceptible to structural failure, 
the inspector must verify that the media is open along its entire axis and 
can convey and disperse effluent.

Malfunction remedies
While basic best practices will prevent many malfunction conditions, 

varied remedies exist for malfunctions that do occur. Of course, each site is 
different, and no given remedy fits all cases. Any remedy must comply with 
state and local regulations.

Improper siting. If possible, relocate the system to a higher elevation or 
raise the system far enough above the water table to allow proper function-
ing. Divert sources of water such as roof drains, basement sump pump  
discharges, sprinkler systems, and normal rainfall runoff. 

Clogged infiltrative surface. If clogging resulted from solids, grease or 
oil, the drainfield may have to be expanded or replaced. It is then critical to 
eliminate future discharge of those substances.

Incorrect soil characterization. Expanding the system to account for 
the actual site soil conditions will provide the proper capacity.

Malfunctioning septic tank. The tank can be pumped to remove accu-
mulated solids and repaired to eliminate infiltrating groundwater. The  
effluent filter should be cleaned and piping and distribution box blockages 
removed. Old tanks may require replacement.

Hydraulic overload. The homeowner should repair leaky fixtures and 
alter water use habits to spread discharges over time. Sump pump and water 
softener discharges should be eliminated from the onsite system, and the 
drainfield can be expanded if there are too many occupants in the home.

Old system/excessive biomat. Installation of an aerobic bacterial  
generator will reduce biomat accumulation and restore the system’s 
hydraulic capacity. 

Conclusion
A proper inspection can identify the root cause of a malfunction, lead-

ing to a remedy that restores the system. Issues like fixture leakage and 
homeowner water usage habits are simple to address. More challenging 
remedies involve vertical separation, siting, mischaracterized soil, excessive 
biomat accumulation, collapsed soil pore networks, and solids and other 
materials blocking the soil pore matrix. 

Many states, municipalities, and manufacturers have embarked on 
studies to learn more about system malfunctions and to improve the 
technology and application of onsite treatment. Copies of reports are 
available at www.infiltratorsystems.com/onsite/links.asp. Moving forward, 
the industry needs to continue learning how best to prevent malfunction 
and must further educate system owners and operators on proper care and 
maintenance. O
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reached at dlentz@infiltratorsystems.net.

Solids on the top of the outlet tee and effluent filter show that the liquid level in the septic tank rose 
above the top of the outlet tee. This may have resulted from a clogged effluent filter or excessive sludge 
accumulation on the bottom of the septic tank. 

SOLUTION: Maintain the septic tank through regular effluent filter cleaning and septic tank pumping.
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Investigation principles 
Diagnosing the source of malfunction is the first step 

in determining the remedy. System usage, siting, and 
maintenance are often key areas of investigation.

Owner usage habits. The malfunction may result 
from the owner’s wastewater generation patterns. For 
instance, if the home operates as a day care center and 
the drainfield is sized for three bedrooms, the 
malfunction may be caused by hydraulic overload. 
Another common source of malfunction is laundering 
one day a week: A large volume of water reduces residence 
time in the septic tank, allowing solids to pass through, 
clogging the soil pore matrix in the drainfield and 
reducing its hydraulic capacity. 

System siting. The drainfield’s position on the 
property may affect performance. If it is at a topographic 
low point where runoff collects or the water table is 
shallow, receives roof runoff, or is seasonally inundated, 
its hydraulic performance may be compromised.

House plumbing. Leaky plumbing fixtures 
continuously send water into the onsite system. In such 
instances, a malfunction can occur because the drainfield 
is undersized for the excessive flow being discharged. 
Leaks can be detected by having the homeowner turn all fixtures off and then 
checking the inlet tee on the septic tank for wastewater flow. If the inlet has 
no flow, but the outlet is flowing, groundwater infiltration is likely the issue.

Vegetation. Deep-rooted vegetation or plants with an affinity for water 
near the drainfield may indicate root intrusion into piping or the distribution 
box. Also, the presence of stressed vegetation at the ground surface may indi-
cate saturated soil or shallow groundwater encumbering drainfield function.

Tank condition. The septic tank may be the cause or a component of 

drainfield malfunction. Excessive sludge levels can significantly affect tank 
operation, reducing tank working volume and hydraulic residence time. 
Excessive sludge accumulation blocking the bottom of the inlet or outlet tee 
will affect discharge of wastewater into or out of the tank. If sludge obstructs 
the bottom of the outlet tee, the liquid level will rise to the top of the tee, 
allowing scum to discharge to the drainfield, possibly clogging the soil pore 
matrix. Excessive scum accumulation may allow scum to overtop the outlet 
tee, again discharging solids to the drainfield. 

Distribution box. The condition of the distribution box can indicate cer-
tain malfunction conditions, including impaired hydraulic capacity and 
changes in outlet pipe invert elevation.

The presence of excessive solids indicates that the septic tank is not ade-
quately separating solids and liquid and that the soil pore matrix in the drain-
field may be clogged. A distribution box that is disturbed during or after 
installation can change pipe invert elevations, leading to overloading of one or 
more trenches and impeding flow to others. 

A basement utility sink was coated with up to 1/4 inch of dried latex paint. The drainfield showed 
evidence of a sealed infiltrative surface, likely from paint discharge. The homeowner admitted operating 
a painting business and regularly washing brushes and rollers in this sink. 
 
SOLUTION: Avoid the release of paints and chemicals.

Manufacturers, regulators, system owners, pumpers, 
installers, scientists, and engineers, all want to understand 
why systems fail and define best practices for investigating 
and correcting issues.

The North Carolina Department of Health and Human Services conducted what is prob-
ably the largest field performance assessment of drainfields in the United States, evaluating 
912 total systems in 2005.* 

The study, including about 300 gravel, chamber, and EZflow (Infiltrator Systems) media 
drainfields, aimed to identify any significant differences in malfunction rates among the vari-
ous media. The systems evaluated ranged from two to 12 years old. The gravelless drainfields 
were installed at a 25 percent trench length reduction versus conventional gravel drainfields. 

All told, 303 chamber, 306 EZflow, and 303 gravel and pipe systems were randomly cho-
sen in six counties within the state’s three physiographic provinces. The study found no statisti-
cally significant difference in malfunction rates between the gravel and gravelless drainfields.

The overall rate of system malfunction of about 8 percent for all system types was higher 
than the department predicted, but “malfunction” or “failure” was defined broadly. For 

example, any reported backup of plumbing in the house was deemed a malfunction. The 
malfunction rate for all systems was highest in coastal areas (11.7 percent) and lowest in the 
mountains (3.9 percent).

The elevated malfunction rate may have been due to the state’s 12-inch minimum ver-
tical separation between the infiltrative surface and limiting condition. This is supported by 
the higher rate of malfunction in coastal areas, where groundwater is shallow, compared to 
the mountains, where the depth to groundwater is greater and the sloped land helps move 
water away from the system. Many other states require 24 to 48 inches of separation, and the 
12-inch limit may in effect reduce a safety factor during the identification of the seasonal high 
groundwater position during site characterization.

* Uebler, R.L.; Berkowitz, S; Beusher, P.; Avery, M.; Ogle, B.; Arrington, K.; and Grimes, B. Performance of Chamber 
and EZ1203H Systems Compared to Conventional Gravel Septic Tank Systems in North Carolina, 2005.

CASE IN POINT

Checking drainfield issues
The drainfield media should be exhumed for 

inspection of the media, infiltrative surface, and 
underlying soil. This may require pumping of effluent 
from the media.

Presence of detrimental materials. Solids, oil, and 
grease discharges to the drainfield media can reduce 
hydraulic capacity by clogging the soil pore matrix at 
the infiltrative surface. Effluent is then restricted from 
exfiltrating from the drainfield. The infiltrative surface 
should be inspected to identify detrimental materials, 
which may appear as a thin veneer (as from oil or latex 
paint discharge), up to a substantial layer that has accu-
mulated over time.

Infiltration through the trench bottom. The inves-
tigator should use a shovel to remove a cross-section of 
the interface between the biomat and soil and visually 
inspect the biomat/soil contact and underlying soil 
strata. Where soil under the drainfield has received 
effluent flow, it is typical to see staining and discolor-
ation, usually gray to black. If there is no discoloration, 
the soil pore matrix may be clogged.

Soil type. The soil type in the drainfield may have 
been mischaracterized. For example, if the drainfield is 
sized for loam, but the soil is silty loam, the drainfield 
is undersized for the daily design flow. The inspector 
should compare the soil type identified during soil 
characterization with the soil type observed to verify 
proper system sizing. The inspector also should check the design calcula-
tions and effluent loading rate in the local regulations to verify that a sizing 
calculation error has not resulted in an undersized drainfield.

Structural condition. If the media is susceptible to structural failure, 
the inspector must verify that the media is open along its entire axis and 
can convey and disperse effluent.

Malfunction remedies
While basic best practices will prevent many malfunction conditions, 

varied remedies exist for malfunctions that do occur. Of course, each site is 
different, and no given remedy fits all cases. Any remedy must comply with 
state and local regulations.

Improper siting. If possible, relocate the system to a higher elevation or 
raise the system far enough above the water table to allow proper function-
ing. Divert sources of water such as roof drains, basement sump pump  
discharges, sprinkler systems, and normal rainfall runoff. 

Clogged infiltrative surface. If clogging resulted from solids, grease or 
oil, the drainfield may have to be expanded or replaced. It is then critical to 
eliminate future discharge of those substances.

Incorrect soil characterization. Expanding the system to account for 
the actual site soil conditions will provide the proper capacity.

Malfunctioning septic tank. The tank can be pumped to remove accu-
mulated solids and repaired to eliminate infiltrating groundwater. The  
effluent filter should be cleaned and piping and distribution box blockages 
removed. Old tanks may require replacement.

Hydraulic overload. The homeowner should repair leaky fixtures and 
alter water use habits to spread discharges over time. Sump pump and water 
softener discharges should be eliminated from the onsite system, and the 
drainfield can be expanded if there are too many occupants in the home.

Old system/excessive biomat. Installation of an aerobic bacterial  
generator will reduce biomat accumulation and restore the system’s 
hydraulic capacity. 

Conclusion
A proper inspection can identify the root cause of a malfunction, lead-

ing to a remedy that restores the system. Issues like fixture leakage and 
homeowner water usage habits are simple to address. More challenging 
remedies involve vertical separation, siting, mischaracterized soil, excessive 
biomat accumulation, collapsed soil pore networks, and solids and other 
materials blocking the soil pore matrix. 

Many states, municipalities, and manufacturers have embarked on 
studies to learn more about system malfunctions and to improve the 
technology and application of onsite treatment. Copies of reports are 
available at www.infiltratorsystems.com/onsite/links.asp. Moving forward, 
the industry needs to continue learning how best to prevent malfunction 
and must further educate system owners and operators on proper care and 
maintenance. O
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Solids on the top of the outlet tee and effluent filter show that the liquid level in the septic tank rose 
above the top of the outlet tee. This may have resulted from a clogged effluent filter or excessive sludge 
accumulation on the bottom of the septic tank. 

SOLUTION: Maintain the septic tank through regular effluent filter cleaning and septic tank pumping.
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alking on most cellphones is being banned for drivers of all 
commercial vehicles in the United States – all 4 million of them. If 
the law doesn’t apply to you right now, it will within three years, 

according to Bob Kolvey, safety director for Motor Carrier Compliance & 
Safety Company.

Since Jan. 3., it has been illegal in most instances to use a mobile phone 
while operating a commercial vehicle involved in interstate commerce 
(across state lines). The rule will eventually apply to all commercial drivers. 
All states have three years to adopt the rule. Many states have adopted it or 
already had banned use of phones while driving. So it is important to know 
the regulations in your state and others where you operate.

Other changes have been made to regulations covering commercial 
driver’s licenses (CDLs), including changes to medical card requirements.

Supported by industry
The crackdown on distracted driving by the U.S. Department of 

Transportation is supported by the American Trucking Association. 
“Studies have shown that actions like texting and dialing a phone can 
greatly increase crash risk,” says ATA president and CEO Bill Graves in a 
news release. “Taking steps to curb these behaviors holds great promise to 
improve highway safety.”

Tim Frank, president of the National Association of Wastewater Trans-
porters and retired owner of Tim Frank Septic Cleaning Company of Hunt-
sburg, Ohio, says NAWT hasn’t taken a position on the law, but stresses 
that people need to be aware of it. The association sponsored an Education 
Day seminar about the new laws at the Pumper & Cleaner Environmental 
Expo last February.

Frank says NAWT may offer a full-day or half-day seminar at the 2013 
Expo covering the cellphone restrictions and other new rules related to 
CDLs. For instance, CDL laws don’t just deal with the weight of the vehicle 
being driven. They include the combined weight of the truck and equipment 
towed or carried. 

“We just bought a new jetter, and we have to get the pickup driver a CDL 
to pull it,” Frank says. “Many people don’t realize they may not need a 
license plate for a jetter, but when you hook it to a commercial truck, you 
may need a CDL for the driver.”

Severe penalties
The new cellphone law does not require companies running commercial 

trucks to have a written policy or training programs, but the owners are 
responsible for drivers’ conduct. Employers may not allow or require drivers 
to use handheld phones. 

The fine for violating the new cellphone regulation is $2,750 for the 
driver and $11,000 for the employer, per violation. Drivers convicted of vio-
lations twice in three years will be disqualified from operating for 60 days, 
and for 120 days for three convictions in three years. States can also sus-
pend CDL licenses for multiple violations.

The new law applies only to cellphones – not to company radios or CB 
radios. In essence, it bans the use of cellphones, including hands-free 
devices, if the driver has to push more than one button to make or answer 
a call. “If you have something like Bluetooth that answers and hangs up the 
phone with one button, then you can use it,” says Kolvey. “They want you 
keeping your eyes on the road.”

The law also bans reaching for or holding a phone while driving or dial-
ing a phone, unless it is a hands-free device with voice-activated dialing. 
Push-to-talk phones, which allow use of cellphones like walkie-talkies, are 
not allowed because they require pushing a button more than once. 

machinematters

T

Get Off the Phone
A federal cellphone ban for commercial drivers carries hefty 
fines and is likely to be adopted at the state level, as well
By Doug Day

“Studies have shown that actions like texting and dialing 
a phone can greatly increase crash risk. Taking steps to 
curb these behaviors holds great promise to 
improve highway safety.”
Bill Graves

CHECK IT OUT
CDL and commercial vehicle laws vary from state to state. Consult your state laws for 

more specific information. 
The new cellphone regulations are amendments to the Federal Motor Carrier Safety 

and Hazardous Materials regulations. They were adopted by two agencies of the U.S. 
Department of Transportation: the Federal Motor Carrier Safety Administration and the 
Pipeline and Hazardous Materials Safety Administration. 

Learn more about distracted driving at www.distraction.gov. 
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“Washing clothes produces a huge amount of lint that 
acts almost like paste,” says Boettcher.

The 5-micron filtration unit uses anthracite coal  
to trap remaining particles. Activated carbon in the 
third filter removes clothing dyes and polishes the 
water. Retention time through the array is one to  
two minutes.

Each filter has a top-mount, seven-position valve 
and pressure gauge. “When the pressure increases 10 psi or more above the 
startup level, the filter is dirty,” says Boettcher. “The backwash cycle involves 
flipping a lever on top of the unit, closing two valves, and flipping a switch 
to reverse the flow.” The water goes out the backwash drain and into the  
city sewer.

From the filters, treated water flows through the wall-mounted UV dis-
infection chamber to the anode generating copper, silver, and zinc ions. 
“The combination gives us a better kill rate to prevent bacterial, fungal, and 
algae growth while controlling odors in the charged irrigation network,” 
says Boettcher. “Without it, the water would stagnate in the pipes during 
rainy spells.”

The UV system has a lamp-life indicator that beeps when it is time to 
replace the bulb. The ionization system has an intensity level control that 
Boettcher monitored and adjusted at startup. An indicator tells when to 
replace the anode. 

After disinfection and ionization, the water flows to the storage tank. 
On demand, the delivery pump sends 30 gpm to the irrigation network. A 
bladder inside the expansion tank expands as the pressure increases. A 
pressure switch automatically shuts off the pump as the delivery lines to the 
sprinklers reach 50 psi. The expansion tank eliminates water hammering at 
the beginning and end of the irrigation cycle.

When the irrigation timer opens the zone valves, the bladder contracts 
and pushes out the water. At 40 psi, the pressure switch activates the pump 
to supply water for the 20-minute irrigation cycle. After the timer turns off, 
the pump continues running to recharge the lines.

During periods of low flows, such as when the family goes on vacation, 
a makeup valve supplies water to the irrigation network. When the level in 
the storage tank decreases to 150 gallons, a float switch opens the valve to 
the municipal waterline. If the family generates more graywater than the 
irrigation system needs and the level in the tank reaches 675 gallons, an 
overflow drain sends excess to the sewer.

State Health Department code does not allow graywater to be stored for 
more than 48 hours. “Once in the storage tank, our product is no longer 
graywater,” says Boettcher. “It’s recycled, treated water, but regulators have 
yet to recognize the difference.” 

To keep the system compliant, the recirculation pump in the tank runs 
for 90 minutes every 24 hours at 2 a.m., sending all the water back through 
the treatment train. The irrigation lines do not drain back for recycling.

Installation
Other contractors excavated tank holes and laid the underground 

plumbing. They set the storage tank where Boettcher indicated, close to the 
location for the filter array and an exterior wall. On the other side of the wall 
was a 5,000-pound generator bolted to the concrete foundation. 

An inspector told the contractor that the generator needed three feet of 
clearance around it. He would have to move the wall. “That put it right on 
top of the storage tank,” says Boettcher. “His crew demolished the wall, 
ripped out the storage tank, rebuilt the wall, and moved the tank to its pres-
ent location beside the footpath.”

Boettcher chose a central point under the home’s crawl space for the 
sump basin. “It was probably the nicest crawl space I’ve ever worked in,” he 
says. “The floor was concrete and I had four feet of headroom.” 

The contractor had poured the floor around the excavation. To reach it 
and bring in supplies, Boettcher’s team used creepers to roll under the 
house. They padded the hole with 12 inches of gravel to raise the 48-inch-
high by 36-inch-diameter basin to elevation, plumbed it, and backfilled 
with more gravel.

“Once in the storage tank, our product is no longer 
graywater. It’s recycled, treated water, but regulators 
have yet to recognize the difference.” 
Buzz Boettcher

ABOVE: Burying the 750-gallon storage tank beside the 
footpath made room for a wall to the right. On demand, 
the delivery pump sends recycled water from the tank to 
the irrigation network. RIGHT: The expansion tank with 
the disinfection systems and electrical components on a 
4-foot-square panel for easy mounting.

The skid-mounted 5- by 3-foot filter array arrived already plumbed. The 
disinfection system and electrical components came mounted on a 4-foot-
square panel that attached to the wall.

“We spent a day installing the 
plug-and-play units,” says 
Boettcher. “It would have gone 
quicker, but just before our arrival 
the landscapers planted a tree 
where we wanted to set the filters.”

The team moved the array 
beside the footpath and next to the 
storage tank. They also connected 
the irrigation lines to the delivery 
pump via a cleanout. The system fit 
in an 8- by 10-foot footprint. To pre-
vent sunlight from deteriorating the 
fiberglass filter tanks and Schedule 
40 PVC pipes, workers covered 
them with UV-protective paint that 
matched the color of the wall.

Maintenance
The system has a one-year 

maintenance agreement. Boettcher 
visited the site weekly during 
startup to gauge water flow, then 
returned every three weeks to test 
the water, check the pressure on 
the filters, and backflush them 
when necessary. O

MORE INFO:
Carefree Clearwater, Ltd.
800/364-5710
www.carefreeclearwater.com

Goulds Water Technology
866/325-4210
www.completewatersystems.
com/brands/goulds

Liberty Pumps
800/543-2550
www.libertypumps.com
(See ad page 5)

Pentair Water/STA-RITE
800/472-0884
www.pumps.com

TOPP Industries, Inc.
800/354-4534
www.toppindustries.com

VIQUA - a Trojan 
Technologies Company
800/265-7246
www.viqua.com

Clockwise from left, 1/2 hp Liberty effluent recirculation pump, 4-inch D 
Series Pentair Water/STA-RITE pump to irrigation network, and Toro make up 
water float switch inside the storage tank.




























