




















Before going to a site, they develop a profi le of the project. “Answers to a 
list of questions, such as how many livable square feet will there be, how 
much sewage will be generated, what are the characteristics of the sewage, 
and what are the owners’ hobbies and lifestyle, all create a picture of the 
demands that will be placed on the system,” says Wright. That, along with 
the site’s soils, slope, perc rate, landscape position and soil morphology, go 
into the process of matching a system to the site.

Attention to detail
Across the country, many jurisdictions have fi xed setbacks from various 

features that usually come into play whether those features are on the subject 
site or a neighboring property. Colorado has an “8-foot rule” that specifi es 
variable separation distances between certain system features on the same 
property. Under that rule, when a system’s fl ow is greater than 1,000 gpd, 

the various separation distances increase by eight feet for every additional 
100 gpd. For example, the required separation between two 1,999 gpd 
absorption areas is 520 feet.

“Keeping fl ows below 2,000 gpd is important,” says Carney. Systems 
with fl ows above 2,000 gpd are permitted by the state, rather than by the 
local jurisdiction. Legitimately avoiding that threshold and the extra cost it 
entails is part of the added value CHURCH Onsite brings to projects.

When meeting with clients, the partners explain the basic tasks, the 
overall process to permitting, and the costs involved. The work starts with 
property and site evaluations and moves on through system design, permit-
ting, bidder interaction and spot observations of the installation as it 
moves forward.

“The process can vary by county,” says Carney. “Some require a complete 
design process, some do not. Some maintain a comprehensive permit 
archive, some do not.” Wright explains that a lack of good historical permit 
records can be a major obstacle, and it can put them at a signifi cant disad-
vantage when trying to understand a malfunctioning system. “During con-
struction, we do not conduct inspections. Rather, we complete observations 
on behalf of the owner,” he says. (continued)

“The process can vary by county. Some require a 
complete design process, some do not. Some maintain 
a comprehensive permit archive, some do not.”
Kathryn Carney

For CHURCH Onsite, conventional septic systems are the exception, not the 
rule. Alternative systems with sophisticated controls are the company’s stock in 
trade. (Control panel by Orenco Systems)

Colorado’s soils and topography 
create design challenges, and Bob 
Wright has made a living by designing 
systems that fi t challenging conditions. 
(Chambers by Infi ltrator Systems)
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ach year brings new business opportunities and new challenges, but 
also some of the same decisions. For example, is it time to replace an 
aging machine? Or should you try to make do for another year?

For those tempted to invest in an additional or replacement machine, 
there’s a lot to consider. You may want to try a different approach to the 
equipment you use on job sites. Onsite contractors often use two machines 
for installations: a compact excavator or backhoe for trenching and digging, 
and a skid-steer loader for soil removal. 

An alternative is a loader backhoe: It lets you handle essentially all 
installation tasks with one machine, thus making your equipment and 
operators more productive.

Loader backhoes with a standard 14-foot digging depth have been a pop-
ular choice for years, but today it may be worthwhile also to consider larger 
models with 16-foot digging depth for the added functionality they offer.

 

More than a shovel
“The backhoe loader is without a doubt one of the most efficient and 

productive machines around,” says Katie Pullen, marketing manager for 
Case Construction Equipment. “And it really provides the most versatility 
for septic system installers.”

Whether used for excavating, trenching, backfilling or building a 
mound, modern loader backhoes are becoming more versatile every year, 
Pullen says. A variety of bucket sizes are available, along with different 
bucket configurations – narrow ones to trench alongside a house, and wider 
ones for digging the hole for the septic tank or trenches for the drainfield.

Other attachments (see below) can add even more productivity. “It has 
been common practice for many years for larger equipment – such as stan-
dard or mass excavators – to use attachments, but now loader backhoes can 

use these types of attachments on smaller projects,” Pullen says. “It’s all 
about making that one machine more and more versatile.”

 
Decision factors

A great deal goes into the selection of a machine: Pullen offers several 
key areas to consider and questions to ask.

Cost to operate. While the initial investment may be higher for the 
newer Interim Tier 4 machines, it’s important to weigh long-term operating 
costs, as well. Interim Tier 4 engines that leverage cooled exhaust gas recir-
culation (CEGR) technology and a diesel particulate filter will provide faster 
response time and at least 4 percent better fuel economy while maintaining 
the desired power and performance, Pullen says. 

Maintenance. Can you make daily maintenance checks from the ground 
level? Or do you have to climb onto the machine and remove covers to check 
fluid levels and hydraulic gauges or discover the source of an oil leak? Are 
all filters easily accessible? Are grease fittings or other lubrication points 
easily accessible?

Operator productivity. If operators are used to a certain control system, 
it’s worth considering a replacement machine with the same type of con-
trols. If new operators are coming on board, they may be more productive 
with the newer and now more universal pilot-style controls. Does the cab 
provide good visibility on all sides of the machine? Do the windows open to 
allow easy communication and provide cross-ventilation? Are the seats 
ergonomically designed and comfortable? Are there armrests and wrist 
positioners to reduce fatigue?

Attachments. Does the machine accommodate popular tools like 
hydraulic augers, hammers and tampers for the backhoe, and forks, grap-
ples, rakes, brooms, snow blades and combination buckets for the loader? 
Can you change buckets and attachments without leaving the cab? Hydrau-
lic quick couplers let operators make changes in seconds. A mechanical 
quick coupler also can help speed changes, but it does require the operator 
to leave the cab.

Climate-specific needs. Installers in northern climates usually have to 
dig deeper due to frost. In such cases, you may want to consider an extended 
arm for the extra depth it provides, says Pullen. It’s also worthwhile to 
consider whether the machine’s break-out force is sufficient for work in 
frozen soils. 

Project size. How big are the biggest systems you install? Consider the 

machinematters
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Two for One?
Loader backhoes provide great versatility and high job site productivity. 
Here is some practical advice for selecting the machine that best fits your needs.
By Linda Edmondson

“The backhoe loader is without a doubt one of the 
most efficient and productive machines around. 
And it really provides the most versatility 
for septic system installers.”
Katie Pullen

Two for One?

maximum size and weight of septic tanks, especially if you install larger two-
compartment tanks. Depending on what other machinery you have at hand, 
you may want to make sure the loader backhoe you select can lift and maneu-
ver any tank you may need. Some machines offer features that provide a 
power boost to move objects that might otherwise require an excavator, or to 
break through in tough soil conditions. “Buying a more expensive machine 
like an excavator to lift and place septic tanks definitely gives installers a lot 
of machine, but overall it may be more machine than they need and more 
than they need to pay for,” Pullen says.

 
Choose wisely 

Ultimately, the decision to buy a loader backhoe instead of an excavator 
and a loader depends on your operation – how many operators you have, 
how many jobs you work on at a time, and what performance you require 
from your machines. 

“There’s not a right or wrong answer,” Pullen says. “But loader backhoes 
live up to their name, delivering loading, excavating and fast travel in one 
machine. Septic system contractors should at least include them in their 
considerations when they’re ready to buy.” O

ONSITE INSTALLER MAGAZINE 
Promoting Wastewater Treatment Quality

and Professional Excellence

www.onsiteinstaller.com

















26   |   ONSITE INSTALLER    January 2013

•	Three elevated tanks from ChemTank holding a combined 20,000 
gallons

•	40,000 feet of Geoflow drip tubing with 10 Rain Bird 2-inch solenoid 
valves

•	Flowmeter from SeaMetrics
•	DirectLOGIC 205 PLC system from Koyo Electronics Industries Co. 

(AutomationDirect)
 

System operation
Effluent from the STEP pump tanks enters a 1.25- to 4-inch PVC Sched-

ule 40 force main discharging to the dosing tank. At 10,000 gallons, the 
alternating high-head effluent pumps send 2,000 gallons to the elevated 
tanks 70 feet higher than the treatment plant. Hydrostatic pressure then 
feeds water through disc filters in the control room to eight mister sprayers 
totaling 3 gpm in eight risers on the treatment tank.

“Running the misters continually feeds the microorganisms and pro-
duces much cleaner effluent for less energy,” says Kendall. “Digestion is so 
thorough that there is very little biomass, which sloughs off, drains to the 
dosing tank, and is pumped out eventually. Our BOD levels are less than  
2 mg/L.”

The spray system also has 16 mid-size sprayers totaling 30 gpm that 
activate as needed, and eight sprayers delivering a combined 300 gpm to 
dispense shock loads. The latter run only with the plant at capacity.

The 2- by 2- by 4-foot media blocks, stacked four deep inside the treat-
ment tank and surrounding a hollow center column, sit on adjustable bases 
with cut-to-length stanchions that make sure the blocks clear the ceiling by 
12 inches. Two 1/3 hp fans in the tank pull 30,000 cfm of air down through 
the blocks and exhaust it out the column. Intake and exhaust pipes have 
carbon scrubbers to prevent odors during power failures.

Each block has 48 square feet of surface area per cubic foot. After trick-
ling through the media, effluent drips out the bottom of the stacks to the 

floor drain and gravity flows to the dosing tank. When the system is at 
capacity, the sewage recirculating pumps will run every five minutes. An 
effluent pump sends water to the 3.5-acre drip field via a 3-inch PVC pipe 
sized to reduce friction loss.

Because the field is 100 feet of head above the plant, 
the booster pump in the control room cycles with the 
effluent pump to supply enough pressure. All the 
pumps run daily for a minute to prevent corrosion. 
Solid-state relays switch them on and off.

The drip field has 10 zones with 20 lines of tubing 
200 feet long and 2.5 feet apart. Each emitter delivers 

one gallon per hour. Solenoid valves with pressure-regulators control  
the zones. Pressures average 20 psi, but reach 180 psi going to the highest 
points.

Dose sizes vary depending on soil absorption rates. The computer reads 
the flowmeter to check for blown tubes or leaks. When they occur, the com-
puter turns off the zone, bypasses it, and sends Kendall a text message.

Two 12-volt backup batteries run the plant during power outages, ensur-
ing that the elevated tanks feed the sprayers. If the power is out for more 
than a day, Kendall brings a generator. 

 
Installation

Subcontractors installing STEP systems as homes are built follow a 
specification booklet written by Kendall. Another subcontractor installed 
the force main.

Kendall’s crew cleared trees before digging 50-foot-diameter, 11-foot-
deep holes for the 35,000-gallon circular underground tanks and control 
room. A Caterpillar excavator with rock teeth on the bucket enabled the 
operator to flake out shale, which he struck at 3 feet below the surface.

“We made the circular tank forms,” says Kendall. “They’re a little more 
difficult to pour, but the structure is much stronger than square tanks. We 
needed that strength with all the rock in the soil.” The 40-foot-diameter, 
9-foot-deep tanks have 8-inch-thick walls of 4,000 psi fiber mesh concrete 
with steel rebar.

“The elevation rose 200 feet from one end of the subdivision to the 
drip fields, and some homes were a mile away from them.”
Dart Kendall

ABOVE: Dart Kendall stacks the media blocks (Brentwood Industries) four high 
in the treatment tank, leaving 12 inches of clearance at the top. RIGHT: Cliff 
Kendall buries drip tubing 9 inches deep using a Caterpillar 226 skid-steer 
loader with Bradco trencher (Paladin Construction Group).

(continued)








































