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“Goulds used to offer an extended warranty for 
pumps, and I consistently bought it. Well, I discovered 
that the pumps were outliving the basic and extended 
warranties, so I quit buying those warranties, since I 
never needed them.”

He also believes in precast concrete tanks. “Isolating 
effluent and groundwater is essential to a system’s suc-
cess,” he says. “Watertight tanks are critical. Drip sys-
tems can be overloaded by inwardly leaking tanks.” For 
similar reasons, he uses only concrete risers. He believes 
a secure, watertight connection between the riser and 
tank can best be achieved with an appropriately bonded 
concrete-to-concrete connection.

“My tanks are not from the closest vendor,” he says. 
“They are from the vendor with the best product and 
customer service that meets my quality expectations 
and scheduling needs.”

He also looked for watertight performance in 
junction boxes and wire-splice protection. He tried 
heat-shrink materials, found them wanting, and today  
he makes his own electrical connections in a multi- 
step process.

The connection starts with traditional wire nuts. 
Each nutted connection is encased in plumber’s putty: It 
is easy to shape and squeeze into small places, and gaps 
are easily spotted and corrected. Next, 2 1/2-inch-wide PVC tape is wrapped 
around the putty, further compressing it into a ball shape. Finally, that ball 
is enclosed using underground splice coating material (3M). “It works, and 
until I have one fail, I will continue using this method,” Damiani says.

“I am always looking for a better way to do things and, more important, 
a way to successfully prevent problems.”

Knowledge opens doors
The pursuit of better ways also leads him to new and better technologies. 

“When I first heard about drip irrigation systems, I resisted the technology,” 
Damiani says. “I didn’t want to get ‘My system is frozen’ calls in the dead of 

winter.” After their introduction in Pennsylvania, drip 
systems spread rapidly, and Damiani knew he had to 
learn to install them to stay competitive. After study-
ing the technology and recognizing that at-grade drip 
systems are fragile, he knew that during installation 
he could incorporate safeguards.

“In at-grade drip systems, the drip lines and por-
tions of the manifold (delivery lines) and return lines 

are installed above prevailing grade on a placed bed of sand and are covered 
with additional sand and topsoil,” he says. To protect the delivery and return 
lines, he began covering that area of the system with inch-thick blue-board 
insulating material before backfilling. He firmly believes this added layer of 
protection has prevented winter calls.

Damiani also embraced AdvanTex advanced treatment units (Orenco 
Systems), Eljen’s Geotextile Sand Filter (GSF), and a nonproprietary system 
design approved by state Department of Environmental Protection a few 
years ago, known locally as an A-B system. “Used on shallow, slow-piercing 
soils, the A-B system is a long, narrow system built on and parallel to con-
tour,” Damiani says. “It is in many ways a modified elevated sand mound.”

 
Exclusively onsite

Damiani believes these opportunities were brought to him based on his 
exclusive focus on onsite systems. Word has gone out in the installer and real 
estate communities and among homeowners that he is the local go-to guy 
when others cannot offer a viable solution. “I am a good craftsmen but my 
business promotion skills are terrible,” he admits. “My equipment and trucks 
are clean and dependable and not lettered.” 

Damiani posts signs on his job sites and has a modest Yellow Pages 
presence. Word-of-mouth is both steady and effective; a website is under 
development.

“The systems are becoming more complex, site conditions more stringent, 
and technology manufacturers are trying to assure the installer is 
knowledgeable on their product. Certification makes sense.”
Andrew Damiani

The Damiani family outside the company office in Telford, Pa.: From left, office manager and wife 
Gwen Damiani, husband and owner Andy, son Drew, Andy’s father Pete and son Anthony.

Pete Damiani lays and straightens tubing from American Manufacturing on a 
dosed system installation.

He strongly believes installers need state-level certification and creden-
tialing. “The systems are becoming more complex, site conditions more 
stringent, and technology manufacturers are trying to ensure that installers 
are knowledgeable on their products,” he says. “Certification makes sense.”

Certification will likely not come soon, although home improvement 
contractor registration is already in place in Pennsylvania. “I had to register, 
but being registered has no relationship to being judged or declared compe-
tent,” Damiani says. He knows some contractors represent their registration 
as a sign of qualification, and that, he feels, is not appropriate.

A requirement for inspection of existing systems before a real estate 
transaction is also needed, he 
believes. Two things keep him from 
doing these inspections: a lack of 
state-approved or other recognized 
inspection standards, and the 
potential for misrepresentation.

“I am convinced that inspecting 
a system and then selling the repair 
work is a conflict of interest, which 
I want no part of,” he says. Never-
theless, he does inspect systems for 
performance issues.

When called to solve a 
performance problem or repair a 
component, he first diagnoses the 
symptoms to identify the underlying 
cause. This, he believes, is an 
inspection process that presents no 
conflicts. Indeed, it is one he needs 
to perform to do the repair correctly.

 
Well-equipped and growing

Helping to coordinate all this 
work is Gwen, who, as office man-
ager, handles all purchasing and 

billing and some customer contact. Damiani learned 
backhoe skills as a kid from his father, Pete. “I learned 
installations and a lot more from him, and when work 
load demands, he fills in as a contract laborer,” Dami-
ani says. “I can pretty much count on his availability 
year-round – except during hunting season.”

The Damianis’ oldest son, Drew, is another con-
tract laborer: His work schedule gives him the freedom 
to help out as needed. He also grew up on a backhoe 
and is a skilled worker. Father and son would like to 
join forces: a management technician slot could help 
fulfill that goal.

The equipment inventory includes a Komatsu 
D31P dozer with swamp tracks – very wide tracks 
“that exert lower pressure on the soil than I do when I 
walk across the site,” Damiani says. Other machinery 
includes a Komatsu PC 120 excavator, a Cat 953 track 
loader, a KX057-4 Kubota tracked mini-excavator, a 
Case 580 Super L backhoe, and a Cat D3 dozer.

As new technologies become approved for use, 
Damiani will likely find himself on the installation frontier. Being on innova-
tion’s front line is a familiar, comfortable and desirable position, one that pre-
serves and sharpens his exclusive focus on onsite treatment. O

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

Eljen Corporation
800/444-1359
www.eljen.com
(See ad page 11)

Environment One 
Corporation
518/579-3068
www.eone.com

Goulds Water Technology
315/568-2811
www.completewatersystems.
com/brands/goulds

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

Andy Damiani adds concrete to balance an Environ-
ment One grinder pump.
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Stubby valves
Full port stubby valves from Banjo 

Corp. include stainless steel bolts, ball, 
handle and stem. The 2- and 3-inch valves 
have 100 psi padlock-capable handles, 
PTFE ball seats, glass-filled polypropylene 
body and end plates, and FKM (Viton type) 
body seals. 765/362-7367; www.banjocorp.com.

 

Vacuum pumps
Jurop RV series vacuum pumps and packages 

from CEI – Chandler Equipment are designed for 
applications that require the highest performance 
from tank truck equipment. The RV360 and RV50 
packages are available in multiple drive configura-
tions including gearbox, hydraulic or belt drive. 
The RV series operates at or near 73 dBA while producing 18 inches Hg.

The RV360 has a recommended input speed of 1,100 to 1,300 rpm with 
an output of 360 cfm at free air and 332 cfm at 18 inches Hg. The RV520 has 
a recommended input speed of 1,100 to 1,300 rpm with an output of 520 cfm 
at free air and 466 cfm at 18 inches Hg. Both models are designed for easy, 
low-cost self-maintenance. 800/342-0887; www.chandlerequipment.com.

 

Dump chute truck
The Mastervac 5327 DC (dump 

chute) vacuum truck from Cusco, 
Wastequip’s brand for mobile vacuum 
equipment, adds functionality with the 
ability to self-clean the cyclone/bag-
house filtration system when emptying product from the waste tank. This 
eliminates manual cleaning of the filtration system and gives users the 
option to choose which method is better suited to their operation.

The unit handles wet and dry materials. The truck is equipped with air 
cannon pulsation cleaning, pressurized air for off-loading, and vibration off-
load assistance. 800/490-3541; www.wastequip-cusco.com.

 
Vacuum head

DrumIT from Elastec/American 
Marine detours unwanted contaminants 
from the vacuum truck and eliminates 
decontamination. The stainless steel vac-
uum head mounts on a 55-gallon open-
head drum and connects to any vacuum 
truck. There are no moving parts, and it weighs 50 pounds. The unit is con-
venient for changing leaking drums, eliminating overpacks, recovering 
chemical, oil or hazardous materials, suctioning wet and dry materials, and 
cleaning oil sumps and separators.

When the drum is full, a shut-off ball lifts in the unit’s sight-glass tower 
automatically stopping suction. An adjustable bypass valve controls vacuum 
levels on the drum. The unit comes with 3- or 4-inch camlock fittings to 
clamp the vacuum head onto the drum. It is ready to use on delivery (drum 
not included). 618/382-2525; www.elastec.com/vacuums/drumit.

 

Continuous-duty pump
The Fruitland RCF500 vacuum pump from 

Fruitland Tool & Manufacturing is a commer-
cial and continuous-duty pump that offers  
efficient performance in a small package. The 
pump provides low oil consumption and 
includes an automated oiling system with all 
steel lines, pump oil level sight gauge, anti-shock 
design, three primary cooling phases, and integral air-intake filter, designed 
to work on vacuum and pressure. The unit comes in configurations for any 
vacuum truck or trailer. Hydraulic and gearbox drive adapters make vacuum 
pump hookup easy. 800/663-9003; www.fruitland-mfg.com.

 

Combo unit
The MC Series Combination 

JetVac unit from GapVax is made of 
3/16-inch ASTM A572 Grade 50 

Pumping and System Maintenance  
By Briana Jones

productfocus

Exten steel. The debris body ranges from 5 to 12 cubic yards (stainless steel 
also available). The stainless steel water tank holds up to 2,000 gallons. The 
unit has a unitized water and debris tank with a double subframe, and a 
heavy-duty, double-acting, single-lift cylinder provides a stable 50-degree 
dump angle. Vacuum pump options range from 3,000 to 5,000 cfm with up 
to 27 inches Hg.

As a wet-only vacuum truck, the unit includes an 8-foot front-mounted, 
telescopic boom with dual-lift cylinders, reaching 26 feet with a 270-degree 
rotation. The front-mounted hose reel has an 800-foot by 1-inch hose 
capacity. The standard water pump is rated at 80 gpm at 2,000 psi; other 
water pumps are available. Various options include a washdown system, 
hydroexcavation package, extra storage space, heated boxes, liquid level 
load indicators, remote pendants and wireless remotes for boom, vac break, 
water controls, additional work lights, and tube racks. 888/442-7829; www.
gapvax.com.

 

Heavy-duty hose
Tigerflex Amphibian 

AMPH series heavy-duty 
polyurethane handling 
hoses from Kuriyama of 
America are designed for wet or dry applications where severe abrasion is a 
factor. The abrasion-resistant hose provides long hose life and low operating 
costs. Its static dissipative cover is formulated to help prevent buildup of 
static electricity for added safety and to help keep material flowing smoothly. 
Cold-Flex material allows the hose to stay flexible in subzero temperatures. 
The oil-resistant liner resists most animal and petroleum-based oils. It is 
designed for industrial vacuum applications involving heavy-duty abrasive 
materials and slurries. 847/755-0360; www.kuriyama.com.

 

Industrial units 
with waterjetting

LC2000 industrial units with 
onboard waterjetting from Ledwell 
& Son deliver continuous-duty per-
formance coupled with durable com-
ponents. The units meet ASME/
DOT 412 standards and are made of carbon or stainless steel. Features 
include 3,000-gallon capacity, front three-stage hoist, aluminum storage cab-
inet, tank and door prop, roll-over protection, coated tank interiors, full-
length hose trays, auxiliary transfer capability, continuous-duty pump 
options, variable vacuum pump capability, and full-opening, hydraulically 
operated rear door. 888/533-9355; www.ledwell.com.

 

Preassembled pump units
Conde PowerPaks from Westmoor Ltd. 

are state-of-the-art preassembled gasoline- 
or diesel-powered vacuum pump units. 
They simply bolt down and attach to the 
tank. Units include diamond-plate base 
guard trim and belt guard. Rigid assembly 
allows for minimum vibration and maximum power. The units are available 
with vacuum/pressure pumps or economical vacuum-only pumps.

A wide range of cfm ratings lets users choose the right pump for the 
application. Units can be transferred with ease to another tank system 
when required. All gasoline units are powered with Honda GX commercial 
series engines. Diesel units use Yanmar electric-start engines. The 230 cfm 
Conde Ultra unit uses the Briggs & Stratton Vanguard Twin. 800/367-
0972; www.westmoorltd.com.  O

Providing access requires a riser to grade over the screen, or at least close 
enough to grade to allow access from the surface.

We always recommend using an alarm with an effluent screen. If the early 
warning system that the screen is plugged is a backup in the house, that just 
about guarantees that a homeowner will remove and discard it. In a two-
compartment tank, the screen should be installed at the outlet of the second 
compartment. At that location, it will require less cleaning.

The screen should be secured in place so that it cannot float or otherwise 
obstruct the outlet. Bypass flow in case plugging occurs should not be 
allowed. For retrofits, the installation of an effluent screen should not inter-
fere with a pumper’s ability to clean the tank.

 
Reaching the pumps

As we have mentioned several times, there should be easy access to any 
pumps in the system. The pumps should be securely elevated off the tank bot-
tom. There should be a quick disconnect in the piping to allow for removal of 
the pump. There are some very good camlock connections on the market for 
that purpose. A service person should be able to remove any pump or alarm 
float without having to remove the piping. Again, a variety of products make 
removing and setting floats a lot easier than in the past.

Access to the soil treatment unit is also important. In new installations, 
we recommend having inspection ports in the drop or distribution boxes  
of gravity distribution systems. This first of all identifies where these  
components are, making inspection, maintenance and troubleshooting 
much easier.

Access to these parts allows a service person to shut off part of the system 
or switch use to another area. It also provides a way to evaluate whether sol-
ids or other materials are entering the soil treatment unit and, along with 

inspection ports within the sewage treatment trenches or beds, it allows a 
professional to estimate how much of the system is being used.

 
Enabling inspection

Inspection pipes or ports should be installed at the media-soil interface in 
a sewage treatment trench and brought to the surface. Holes should be drilled 
in the pipe to the depth of the media to allow effluent to enter the pipe if there 
is ponding, and then solid pipe should be brought to the surface and capped.

There are several ways to secure the inspection pipes, depending on the 
type of media used. In gravelless chambers, two stainless steel screws placed 
at the top of the chamber where there is a cutout for the pipe will secure the 
pipe in place.

If rock is used, a 12- to 18-inch piece of rebar at the bottom of the pipe 
under the rock will hold the pipe in place. A variation on this approach is to 
use a smaller-diameter piece of PVC pipe, making a T. Another method is to 
use a toilet flange at the bottom of the pipe under the rock.

For aboveground and pressure distribution systems, there should also be 
inspection pipes at the bottom of the bed or trench. They should not be con-
nected to the pressure distribution system. In addition, access should be pro-
vided to the distribution laterals. This will allow for checking for equal 
distribution and for any plugging of the pipes.

Access is provided by attaching sweep 90s to the ends of the laterals. 
These are then capped and brought to the surface in a protective box – usu-
ally an irrigation valve box. This enables a service provider to brush or jet 
the lines to remove any solids buildup that is plugging the perforations in 
the laterals.

That was a quick view of what we feel are some of the important aspects 
to consider as a part of installing systems for management and longevity. O

(continued from page 15)
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nfiltration, poor soils, and a high water table over-
whelmed the chamber drainfield serving a two-bed-
room mobile home in Clayton, Ga. Knowing the 

owner could not afford to replace it, the Rabun County 
Environmental Health Department contacted Georgia 
Conservancy, an environmental organization that 
secured a $3,300 grant. 

Harold Kilgore of Gravelator Systems in Talmo won 
the design/installation bid. After accounting for set-
backs, he found that 2,500 square feet remained for a 
replacement system. “Three-quarters of the 1.5-acre lot 
was floodplain with creeks running through it,” he 
says. “Even what soil evaluators called usable was the 
best of the worst.”

County manager and onsite inspector Steve James 
of the environmental health department met with 
Kilgore to discuss treatment options. “We’ve been 
installing Eljen In-Drain geotextile sand filters for four 
years, so I recommended them to Steve,” says Kilgore. 
The low-profile, narrow-trench drainfields require min-
imal maintenance; Kilgore found that such a system 
could be installed above the site’s high water table.

When Eljen Corp. representative Jim King learned 
of the project, he donated a system. Kilgore contacted his other suppliers 
and, with their cooperation, limited the price of the replacement to the 
amount of the grant. The state Department of Public Health allowed the 
installation to qualify as a CEU course.

Site conditions
Soils are Dellwood and Dillard with percolation rates of 35 minutes per 

inch and a loading rate of 0.45 gallons per square foot per day. The water 
table is 20 to 32 inches below grade.

systemprofile

Tight Fit
A low-profile, narrow-trench system provides treatment for 
a mobile home on a small lot with creeks and a high water table
By Scottie Dayton

I

“Three-quarters of the 1.5-acre lot was 
floodplain with creeks running through 
it. Even what soil evaluators called 
‘usable’ was the best of the worst.”
Harold Kilgore

(continued)

Field technician Justin Kilgore scarifies sand with a rake to ensure that effluent will move freely into 
it. (Courtesy of Twins Productions)
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ou may need to take a deep breath before you look at the price on the 
new backhoe, loader or excavator models on the market today. There’s 
sticker shock ahead, especially for contractors who have worked to 

keep their equipment running as long as possible.
Tighter emission standards are a big contributor to higher machinery 

costs. Sooner or later, contractors will have to embrace the newest EPA-
required diesel engine emissions technology (Tier 4), and the sticker prices 
that go with it.

That may mean planning now for the higher cost of a new machine in the 
future – and revisiting your hourly machine rates.

Industry experts predict price increases ranging from 7 to 15 percent 
depending on the equipment and the Tier 4 solution. For instance, the retail 
price of a 35,000-pound excavator, a class popular with septic installers, 
would rise from about $140,000 to $160,000.

Heading toward Tier 4
If you’re in the market for a replacement machine, there’s a lot to consider 

before making a purchase, says Dan Soley, marketing and sales vice president 
for Miller-Bradford & Risberg, a multi-state Midwest parts and service pro-
vider and a distributor of new and used equipment for construction, industry 
and agriculture.  

“Until recently, the strategy for many was to trade in a Tier 2 machine for 
a 2008-2010 unit with Tier 3 technology to forestall the higher cost of a new 
machine with Tier 4 technology,” Soley says. “But the reality is that due to 
high demand, there are few Tier 3s available on the secondary market. Buyers 
will have to make the move to a Tier 4 system with either cooled exhaust gas 
recirculation (CEGR) or selective catalytic reduction (SCR).”

Until 1994, manufacturers had to meet fairly modest emission require-
ments. Then the EPA announced its first set of guidelines (Tier 1) to reduce 

off-highway nitrogen oxides (NOx) and particulate matter (PM) emissions. 
But Tier 1 applied only to engines rated at 50 hp or higher, with the goal of 
reducing emissions by 30 percent.

More stringent emission standards (Tier 2 and Tier 3) for NOx, hydrocar-
bons (HC) and PM were introduced in 1998 for off-road diesel engines below 
50 hp. Limits got even tighter from 2001 to 2006 for all engine sizes, and by 
2008, Tier 3 applied to engines from 50 to 750 hp.

By May 2004, as part of its Clean Diesel Programs, the EPA finalized Tier 
4 standards for off-road diesel engines, requiring integrated engine and fuel 
systems that would significantly reduce emissions. Equipment manufacturers 
have steadily worked on developing advanced emission controls, similar to 
those already required for on-highway trucks and buses, to meet Tier 4 Final 
requirements by 2014.

 
Significant differences 

Due to its smaller configuration, it has been easier 
for manufacturers to integrate CEGR systems to meet 
Tier 4 Final emission standards. According to Soley, 
almost all skid-steers and tractor backhoes in use 
today have the less expensive CEGR package, which 
passes fuel through a diesel particulate filter (DPF) to 
reduce emissions. 

“The DPF filter in CEGR systems is similar to a 
catalytic converter in terms of how it works, but it’s 

important to pay close attention to the manufacturer’s guidelines to avoid 
damage to the DPF filter or fuel system components,” Soley says.

With CEGR, prolonged idling increases particulate matter buildup in the 
DPF, which is cleaned during a regeneration process. Operation can continue 
during automatic regeneration, which occurs every 7 to 9 hours and takes 5 
to 20 minutes. It’s important to avoid idling and to avoid shutting off the 
engine until the cycle is complete. 

Manual regeneration is needed when high levels of particulates are 
detected. In this case, the operator initiates regeneration, and the machine 
cannot be operated or shut off until the cycle is complete, or the engine could 
derate to 50 to 67 percent of its output, and DPF life could be shortened. 
Using only ultra-low-sulfur fuel that meets SAE J313 specification, Grade 
#2D (S15)/EN 590 (EU) can help reduce DPF particulate buildup and the 
work stoppages required for manual regeneration.

machinematters

Y

Sticker Shock?
Tier 4 diesel engine emission requirements force technology changes that 
will drive equipment prices higher, and contractors need to prepare
By Linda Edmondson

“Until recently, the strategy for many was to trade in a Tier 2 machine for 
a 2008-2010 unit with Tier 3 technology to forestall the higher cost of a 
new machine with Tier 4 technology. But the reality is that due to high 
demand, there are few Tier 3s available on the secondary market.”
Dan Soley

Sticker Shock?

A tough choice
Although it’s more expensive, the future emission system for off-highway 

equipment most likely will be SCR systems, which inject diesel exhaust fluid 
(DEF) into the fuel system to neutralize emission particulates before the 
exhaust enters the SCR catalyst. Particulates are neutralized by the DEF solu-
tion – a nonhazardous and nonflammable combination of urea and water – 
and burned off before being exhausted.  

Refilling of the DEF solution tank can become part of a regular mainte-
nance or refueling routine. Machines include a gauge similar to a fuel gauge 
with a warning signal when DEF level is low. Low-ash CJ-4 engine oil can be 
used but is not required. Emissions from SCR-equipped machines are harm-
less nitrogen gas and water. “The exhaust with SCR systems will be even 
cleaner than the general air we breathe,” Soley says.

 
Issues still unsolved

Still, manufacturers haven’t solved all issues with integrating SCR into 
their machines.

An SCR system needs a 15- to 30-gallon DEF tank with heater to prevent 
freezing in winter. Adding these hasn’t been a problem in large equipment, 
but the machines used by most septic system installers are a different matter. 
Manufacturers are still working on ways to fit SCR into these machines with-
out compromising operator sight lines or ease of maintenance.

Why go with SCR when machines with these systems cost much more 
than CEGR units, and the DEF also feels pricey? “There’s a lot of engineering 
behind the newest SCR systems, which is one reasons we’re seeing higher 
costs,” Soley says. “But on the plus side, the SCR system is separate from the 
main engine function and will not affect horsepower or torque. This translates 
to greater engine efficiency and reduced fuel consumption. And, unlike 
CEGR, the DPF works most efficiently at full load, gear up and idle back.”

Where most contractors run their machines 5,000 hours before consider-
ing trade-in, SCR-equipped machines are expected to deliver longer engine 
life and run 10,000 hours or more before major service. 

Still, the rising prices of new machines will have an impact on contrac-
tors’ planning, Soley says: “Unfortunately, everyone will have to take a hard 
look at what they’re charging for jobs today in order to eventually afford the 
necessary technologies.” O
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