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Reading Precast, two local tank 
manufacturers. Christman has found 
ways to identify and deploy business-
boosting technologies first developed 
for other endeavors. 

For many years the company’s 
purpose-built database worked 
extremely well and enabled high-
level data analysis, but it had its 
limitations. The company is now 
transitioning to a cloud-based 
database application. Part of the 
transition includes introduction of 
the Intuit Field Service Management 
System.  

“This enables every employee to 
capture customers’ payments in the 
field at the time of service,” Christ-
man says. “Each employee carries a 
smartphone, the customer provides 
the credit card, and the payment is 
posted before our person leaves the 
service location.” 

Field payment processing is 
linked to the QuickBooks account-
ing package. Payments are always 
posted to the correct account. The 
system can be expanded to print 
receipts on the spot. Employees’ 
smartphones have GPS locator sig-
nals that let the office know their 
locations in real time. The system 
also plots job sites on the same display map. This is a great tool for deciding 
which asset to send to what emergency call. 

Other system capabilities include job planning, work-in-progress 
reports, and payment status. “This is a great tool that gives Dave and me sit-
uational awareness at all times,” Christman says. While he is a frequent 
Facebook and SmugMug participant, he generally reserves those portals for 
social exploration. 

Christman has built the business on employees’ strengths. “Josh Hum-
mel has a strong electrical background which makes him more valuable,” he 
says. Dave Hummel adds, “He brings diversity and depth to our capabilities, 
allowing us to go after projects we might otherwise have avoided or for 
which we may have needed to subcontract portions of the work.” 

Another advantage Josh brings to the job site is his ability to speak on 
equal terms with municipal SEOs. “An installer who is not an SEO is at a 
disadvantage in these conversations,” Christman believes.

Pre-sale inspections
Key employees have completed a training program that prepares them for 

the inspection of existing onsite systems. “Typically, we get called in to do a 

second-opinion inspection when the initial report identifies problems,” Dave 
Hummel says. Problem-identification begins with a comprehensive evalua-
tion that serves two purposes. 

The customer receives an unbiased second opinion, and the company 
gathers enough information to understand the system and propose the right 
array of solutions. In essence, the company is paid for troubleshooting. 

In many market areas, most system inspections are done by home inspec-
tors rather than by onsite system professionals. “It is common for us to read 
the initial report, compare it to ours and wonder if both reports relate to the 
same property and system,” says Josh Hummel.

The Christman’s Septic Service website displays links to several industry 
associations. “Showing potential customers the groups we are affiliated with 
builds our credibility in the industry,” Christman says. “By visiting those 
sites, customers can learn about onsite systems and see that our company is 
on top of industry trends.” 

The connections legitimize Christman and what he tells customers. The 
links also convey a subtle advertising message: We are known by the com-
pany we keep. “One link represents accolades delivered by customers and 
bestowed upon all of our employees,” says Christman. 

The Allentown Morning Call, the local newspaper, sponsors an annual 
business recognition program called the Readers’ Choice Awards. The com-
pany received that award in 2005. “This was the last year septic system main-
tenance was included in the contest, so that makes us the reigning champ,” 
Christman says. 

Maintenance side
While specializing in repairs, Christman’s does not routinely offer system 

management programs at present. “We will provide it on request, but we are 

“We are not currently offering system management 
programs. We will provide it on request, but we 
are not marketing it.”
Gary Christman

Crew member Rick Smith prepares piping for a drainfield.

not marketing it,” Christman says. He likes the idea that management  
services keep the company name in customers’ minds. 

Management goes hand in hand with pumping, and soon Christman 
expects a focused expansion in that direction. He got started in the waste 
industry driving an uncle’s trash truck during the year he took off from col-
lege to make some money. 

By 1985, he owned a vacuum truck and was successfully pumping tanks. 
It was not until he and his brother Phil created a partnership that he was 
able to take a vacation. The company today has 10 employees working in 
three counties. 

Dave Hummel, as operations manager, keeps the work flowing by deploy-
ing assets to the best advantage. Josh Hummel handles site and system evalu-
ations, system designs, and electrical specialty work. His brother Luke is the 
head service technician. 

David Makovsky, an assistant service technician, helps Travis Turney, 
operator/installer, on installation sites. Tabitha Malinowski, administrative 
assistant, ensures an orderly workflow. She sees that vacuum truck operators 
Willard Krum, Dennis Klechner and Richard Smith are on time servicing 
tanks on a schedule convenient to customers. For commercial customers, this 
may mean servicing them late in the evening or early in the morning so that 
the vacuum truck is not an obstacle to customer traffic. 

The company’s equipment is well suited to address any field condition. 
Five manufacturers are represented in excavating equipment alone: John 
Deere, Case, ASV (Terex), Terramite and Komatsu. Only the Deere Extenda-
hoe is more than four years old. 

Chevy, Ford and Peterbilt nameplates are on the eight service and  
dump trucks that can pull any of four trailers in capacities from 3,000 to 
40,000 pounds. 

Christman’s Septic Service has built a reputation that causes prospec-
tive customers to seek the company out. “We are usually not the first com-
pany to be called,” says Christman. “We are not the cheapest, but when 
others give up, they are happy to have us to call on. This is a compliment, 
and we appreciate their confidence.” O 

MORE INFO:
American Manufacturing 
Co., Inc.
800/345-3132
www.americanonsite.com

Geomatrix, LLC
860/510-0730
www.soilair.com 

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

Infiltrator Systems, Inc.
800/221-4436
www.infiltratorsystems.com
(See ad page 31)

Intuit, Inc.
866/379-6635
www.intuit.com

Liberty Pumps
800/543-2550
www.libertypumps.com

Orenco Systems, Inc.
800/348-9843
www.orenco.com
(See ad page 3)

Polylok/Zabel
877/765-9565
www.polylok.com
(See ad page 40)

Premier Tech Aqua
800/632-6356
www.premiertechaqua.com
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major kitchen addition to a traditional English pub in Carp, Ontario, 
required a review of the 1,200 gpd onsite system. Although there was 
no evidence of effluent break out, the sand mound was clogged with 

biomat and displaying signs of distress. 
Terry Davidson, director of regulations at the Ottawa and Mississippi-

Rideau Septic System office, ordered the owners to cap the system and use 
the septic tank as a temporary holding tank until the system was upgraded 
or replaced.

Eric Draper, owner of The Septic Store in Osgoode, offered a solution 
involving a submerged buoyant-media aeration system designed for high-
strength waste and pre-plumbed and wired, fully assembled treatment 
packages with textile media filters. 

The owners approved provided the pub would be allowed to remain 
open. Draper worked with Matt Rainville of Houle Chevrier Engineering in 
Ottawa to design the replacement system. “We had a space about 85 by 75 

feet behind the building that abutted busy roads to the east and south and 
a property line with trees and utilities to the west,” says Draper. “It was your 
typical shoe box situation.” The system just fit. 

Site conditions
Soils are sand to sandy silt with a loading rate of 0.5 gallons per square 

foot per day. The seasonal water table is about 5 feet below grade, and bed-
rock is 6 to 7 feet below grade.

System components
Rainville designed the system to handle 2,000 gpd at a waste strength 

of 1,300 mg/L BOD per day. The major components are:
•	2,000-gallon concrete grease interceptor. All tanks made by Armtec, 

formerly Boucher, Precast Concrete, Ottawa.
•	4,000-gallon two-compartment septic tank.

systemprofile

Perfect Union
A marriage of technologies enables a restaurant owner in 
southeast Ontario to meet provincial septic system requirements
By Scottie Dayton

A

Working beside a heavily traveled road required extra safety precautions for 
crews setting up the Nibbler SBP treatment tank. AdvanTex AX20 treatment 
pods with room for a third are shown to the right. (Photo courtesy of Orenco 
Systems)

SYSTEM PROFILE
Location: Carp, Ontario

Facility served: English pub

System designer: Matt Rainville, Houle Chevrier Engineering,  
   Ottawa

Installer:  Mike Coady, Ketch Construction, Carp

Site conditions: Sand to sandy silt with a loading rate of 0.5  
 gallons per square foot per day, seasonal water  
 table about 5 feet below grade, bedrock 6 to 7  
 feet below grade

Type of system: Nibbler SBP high-strength treatment system,  
 Aqua Test; AdvanTex treatment system package,  
 Orenco Systems

Hydraulic capacity: 2,000 gpd

(continued)
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•	4,000-gallon single-compartment concrete surge tank with duplex 
alternating 1/3 hp pumps from Goulds Water Technology.

•	4,000-gallon treatment tank with 18 Nibbler SBP (square backflush 
pods) from Aqua Test.

•	3,000-gallon clarifier-recirculation tank with 1/3 hp Goulds effluent 
sludge return pump and effluent filter from Orenco Systems in the 
first compartment, and Orenco Biotube duplex 30 gpm high-head 
pump vault in the second riser.

•	Two 20-square-foot AdvanTex AX20 Orenco secondary treatment 
fiberglass filter pods with room for a third.

•	2,000-gallon dose tank with duplex 30 gpm, 1/2 hp high-head Orenco 
pumps.

•	50- by 32-foot sand mound with 10 laterals of 3-inch PVC perforated 
pipe with 1/2-inch holes drilled at 4, 8 and 6 o’clock positions.

•	VeriComm Web-based Orenco monitoring system and control panels. 
Components supplied by The Septic Store, Osgoode.

System operation
Kitchen waste flows through the grease interceptor and into the septic 

tank. Wastewater from the restrooms has a separate lateral to the tank. Lat-
erals and plumbing are 4-inch PVC pipe. 

Liquid drains into the surge tank where pumps run 27.7 seconds every 
30 minutes, sending 23 gallons (1,200 gpd) to the Nibbler SBP treatment 
tank. “Influent analysis averaged 1,000 to 1,300 mg/L BOD5, 500 to 1,000 
mg/L CBOD, 100 to 150 mg/L TSS, and 50 to 75 mg/L FOG,” says Draper. 
“We wanted to bring the BOD down to residential strength before sending 
it on for treatment. The Nibblers have done that.”

Each 27-inch-square pod treats 0.81 pounds per day BOD5 and FOG. 
Inside the pod, microorganisms cling to 3.5-inch media spheres. The 
dynamics are such that within seconds of effluent entering the tank, it is 
thoroughly mixed with the liquor.

“This is not your typical aeration system,” says installer Mike Coady of 
Ketch Construction in Carp. “It’s much more robust. Lift the lid and the 
action resembles an old washing machine. If FOG slows down, it clings to 

something or settles, so the liquor is agitated by introducing 6.5 cfm of air 
into each Nibbler pod.”

Wastewater detention time is 36 hours. An outlet baffle extending down 
to the central clear zone of the tank allows liquid to gravity-feed to the 
clarifier-recirculation tank. Aerobic organisms die within 12 hours of 
entering the clarifier and are pumped to the inlet side of the grease 
interceptor. Liquid in the clarifier flows through the effluent filter and into 
the recirculation tank.

Run times on the pump in the recirculation tank fluctuate based on flow 
data averaged over 30 days by the control panel. When activated, the pumps 
send 18 gallons in 30 seconds to the AdvanTex filter pods, then rest for 4.5 
minutes. As liquid trickles through sheets of synthetic textile in the units, 
microorganisms digest the remaining impurities so completely that nothing 
remains to form a biomat in the drainfield.

Effluent collecting at the bottoms of the pods gravity-flows to the 
recirculation tank and keeps recirculating until the compartment is full. As 
liquid flows from the tank, a splitter valve alternately doses the dose tank, 
feeding the sand mound, and recirculation tank. “The combination of 
treatment technologies enabled us to reduce the size of the drainfield by 
almost 60 percent,” says Draper. “That’s the only way we had room for it.”

Installation
Coady’s crew spent more than a week beating out the rock with two 

excavator buckets. “It was a delicate situation because the stone building is 
a historic landmark protected by the Ontario Heritage Act,” says Coady. 
“Vibrations from our work could have damaged the foundation or cracked 
walls. It made life very stressful.”

 “The combination of treatment technologies enabled us to 
reduce the size of the drainfield by almost 60 percent. 
That’s the only way we had room for it.”
Eric Draper

ABOVE: The ball valve system inside the Nibbler SBP tank enables service providers to 
remove excess biomass without lifting out the treatment pods. Blue handles (in the open 
position) aerate the interior of the unit. Closing them and turning the red handles directs 
air to the underside of the pod, scouring the media. (Photo courtesy of Aqua Test) 
RIGHT: Each treatment pod has 3.5-inch media spheres, creating a vast surface area for 
microorganisms to attach to. (Photo courtesy of Orenco Systems)

His crew excavated the hole for the septic tank first, added 8 inches of 
screened 3/4-inch stone, then set and plumbed the septic tank to activate it. 
Its larger capacity reduced the frequency of pumpouts. 

Mark Fricke, regional sales manager from Aqua Test, and Ted Kulongoski, 
international account manager from Orenco, arrived in early December to 
supervise installation of their components. “There was snow on the ground, 
but it wasn’t bitterly cold,” says Coady. “We were lucky. The weather 
cooperated and we stayed on schedule.”

After removing the existing drainfield, workers roughed up the soil in 

the 50- by 32-foot bed, poured and leveled 30 inches of washed sand, and 
shaped the upslope and sides to a 3:1 grade. “The big challenge was limit-
ing disturbance and not compacting the mound basal area,” says Coady. 

The crew added six inches of stone, then laid 10 laterals 45 feet long in 
one zone. Workers covered the piping with two inches of gravel, rolled geo-
textile fabric over it, and cut slits to install inspection ports on either end of 
the drainfield. They topped the fabric with six inches each of silt loam and 
topsoil, also sloped to promote drainage.

“We didn’t fence the system because customers won’t see it from the 
parking lot on the other side of the building,” says Coady. The system meets 
effluent quality requirements of 15 mg/L BOD and 10 mg/L CBOD and TSS.

Maintenance
Rideau Valley Septic Services in 

Ottawa holds the service contract. 
A technician checks the system 
quarterly and draws samples twice 
a year. When the media spheres in 
the Nibbler SBP pods develop an 
excessive biomass, the maintenance 
provider closes the valve providing 
aeration to the interior of the unit 
and opens the valve directing air to 
the underside of the pod. The air 
velocity scours the media, sending 
biomass to the bottom of the tank. 
The system will be pumped as 
needed. O

MORE INFO:
Aqua Test, Inc.
800/221-3159
www.aquatestinc.com

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

Orenco Systems, Inc.
800/348-9843
www.orenco.com
(See ad page 3)

Workers clean up as system backfilling begins. (Photo courtesy of Orenco 
Systems)
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magine you’re working on one of your machines, sleuthing for a leak in 
the hydraulic system, poking around in a bundle of hoses. You suddenly 
feel a sharp pain at the base of a finger, as if something bit you, or as if 

you got poked by an exposed wire.
Now you have what looks like a fairly innocent puncture wound. It 

doesn’t hurt terribly, so you just “shake it off” and keep working. That deci-
sion may have just cost you a part of your hand.

What you have may be a hydraulic injection injury – generally regarded 
by doctors as an emergency requiring surgery. Damage to tissue may already 
be occurring. In time your hand will begin to throb and swell. If you delay 
treatment, enough damage may occur to require amputation of one or more 
fingers.

What happened?
Evidence indicates that hydraulic injection injuries are rare, but their 

severity demands that they be given attention. A Fluid Power Safety Insti-
tute (FPSI) study found that 99 percent of people who service, repair and 
troubleshoot hydraulic systems “have been subjected to the exact dynamics 
that trigger a high-pressure injection injury.” 

But apparently in most cases it happens that the stream is aimed away 
from the person or is being deflected, so that it does not harm.

People at risk of these injuries could include you and your employees, if 
you work on your own equipment. How do these injuries happen? You 
know that hydraulic systems operate under high pressure. Fluid escaping 
from a source such as a pinhole leak in a hydraulic line can act like a “liquid 
bullet,” penetrating deep into tissue.

The fluid does damage on the way in, but that is only the beginning. 
Many fluids are caustic and quickly kill more tissue. The fluid then migrates 
through the fingers, hand and wrist, doing still more damage. Infections 
from bacteria in dead tissue often occur. Further, having been injected 
under pressure, the fluid can cause pressure buildup within “compart-
ments” of the hand, damaging tendons, blood vessels, muscles and nerves.

Doctors generally consider taking these injuries straight to the operating 
room for surgery to relieve the pressure, remove the injected fluid, and trim 
away dead tissue. More surgeries may be needed a day or two later to re-
examine for foreign matter or more tissue damage.

The injury’s severity depends on what kind of material was injected, 
how much of it, where it struck, and how soon the person gets medical 
attention. One problem with treatment is that doctors in a medical office or 
emergency room may misdiagnose the injury and send the person home 
with antibiotics or painkillers, or simply with instructions to keep the 
wound clean and rest.

Hard to detect
A scary aspect of these injuries is that the fluid can strike under such 

pressure that even heavy-duty work gloves provide little or no defense. The 
best protection is to keep hands and arms completely away from possible 
sources of fluid leaks.

When working on hydraulic systems, mechanics often run their hands 
over lines suspected of leaking, unknowingly putting themselves at risk. In 
other cases, they try to open or tighten lines, not realizing that pressure is 
still stored inside the system. Opening a line can cause a high-pressure 
release of fluid. Similarly, overtightening a fitting can lead to a split or crack 
through which fluid can escape.

Even when equipment is shut down, the FPSI says, hydraulic systems 
can retain pockets of high pressure. This can happen even after the pumps 
are shut off and the control levers are cycled to dissipate residual pressure.

Taking precautions
Leaks can be so small that they are not easily visible; in some cases all 

that shows is the fluid that accumulates on the ground or on a machine 
part. In addition, the source of a leak may be hidden within a hose bundle 
or behind other machine components. A technician who moves compo-
nents while searching for a leak may actually end up aiming the high-pres-
sure fluid stream at himself.

Experts say technicians should never use their hands to look for leaks. 
If necessary, they can place an object like a piece of cardboard, wood or steel 
in the path of a suspected leak. They should also use similar objects, rather 
than their hands, to move hoses or other obstacles.

The FPSI recommends following best practices for investigating fluid 
leaks. They include wearing personal protective equipment (PPE) that 

machinematters

I

Much Worse Than it Looks
Although not common, high-pressure hydraulic injection injuries
are extremely serious and call for careful preventive measures
By Ted J. Rulseh

A scary aspect of these injuries is that the fluid can strike 
under such pressure that wearing work gloves provides
little or no defense.

Much Worse Than it Looks

includes safety glasses and a full-face shield, de-energizing all hydraulic sys-
tem zones that could store energy, and making sure everything is de-ener-
gized. Once that is done, a technician can run gloved hands over hoses 
searching for possible leaks and can safely loosen connectors.

 
Finding out more

In the event someone sustains a suspected injection injury, the person 
should be taken to a hospital emergency room or trauma center. Ideally, ice 
or a cold pack should be applied to the site to suppress swelling. It is help-
ful to show caregivers the name of the substance injected and the approxi-
mate pressure at which the injury occurred.

To advance the cause of properly treating these wounds, the FPSI offers 
a 15-minute DVD program, “The Lethal Strike: Procedures for Properly 
Managing Injection Injuries.” It covers what to do if someone suffers such 
an injury, what NOT to do, how to make sure the person gets proper medi-
cal treatment, and the responsibilities of everyone involved: the victim, the 
supervisor, the company owner or safety director, medical first responders, 
and physicians. 

Bonus features include interviews with a hand surgeon and a medical 
director. You can watch a preview at www.fluidpowersafety.com/dvdintro.
html. O

Onsite Installer subscriptions are

FREE
Go online www.onsiteinstaller.com to subscribe
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SEEwater time adjustable pump control
The SCS time adjustable pump control from SEEwater 

Inc. has a built-in, eight-position dial that enables the user to 
select the desired pumping duration in seconds or minutes. 
The SCS switch replaces conventional float switches and will 
operate any pump up to 1 hp or 16 FLA. 888/733-9283; 
www.seewaterinc.com.

Hilti POL 10 optical level
The POL 10 optical level from Hilti is designed 

for checking elevations and transferring heights. 
Applications include pouring concrete, adjusting 
framework and setting grade stakes. 800/879-8000; 
www.hilti.com/us.

SJE-Rhombus EZ Series control panel
The EZ Series In-Site CL data-logging control panel from 

SJE-Rhombus connects to a laptop computer for system 
programming, monitoring and reporting. The panel can 
control one or two 120-, 208- or 240-volt single-phase 
pumps in water and sewage installations. It has a Modbus 
port on the inside door and connects to a Windows-based 
PC to download system events, including pump run times, 
pump cycles, alarm conditions, HOA settings, power outages 
and service calls. The In-Site software automatically 
formulates system data (up to 4,000 events) and reports for 
monitoring and correcting conditions. 888/342-5753; www.
sjerhombus.com. 

Gradall highway-speed 
excavator

The 5100 IV highway-speed 
excavator from Gradall Industries 
has a six-speed AutoDrive Allison 
automatic transmission and 
transfer-case that enables the excavator to travel up to 60 mph. Weighing 
57,670 pounds, models are available with either a 6 by 4 or 6 by 6 drivetrain. 
Powered by a 6-cylinder, Detroit Diesel Mercedes OM926 Tier 4i engine 
(282 hp at 2,200 rpm), the excavator has a maximum reach of 33 feet, 9 
inches at grade, full-tilting boom, maximum dig depth of 24 feet, 5 inches 
and maximum loading height of 18 feet. The rated bucket force is 24,900 
pounds. 330/339-2211; www.gradallindustries.com.

John Deere K-Series
backhoe loader

K-Series backhoe loaders from 
John Deere are available in eight 
models (310K EP, 310K, 310SK, 
310SK TC, 315SK, 410K, 410K 
TC, 710K). Two economical 
tractor loaders (210K EP, 210K) 
round out the series. Powered by a 
certified IT4/Stage III B John Deere PowerTech engine, the K-Series features 
a 5-speed transmission for top road speeds of 25 mph. An AutoShift 
transmission is available. A single loader level with integrated electrohydraulic 
auxiliary loader control eliminates the need for a second level when using a 
multi-purpose bucket. 800/503-3373; www.johndeere.com. O
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