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site evaluation, note these requirements and take them 
into account in the design process.

 
Estimating flow

Gather information on the size and type of residence 
or other establishment the system is being designed for. 
This information will help determine estimated daily 
sewage flows, which will then dictate septic tank size 
and soil treatment area requirements.

For residences, flow is often estimated based on the 
number of bedrooms – the typical volume is 150 gallons 
per day per bedroom. These estimates vary by jurisdic-
tion, and we see many places requiring a per-fixture esti-
mate, as well. This reflects changing water use habits 
that may significantly affect flow from a household.

It is also important to discuss other issues that might 
affect flow. For example, if the owner plans to run a day 
care center, photography studio or hair styling shop from 
the home, that should be factored into the flow esti-
mates. Also identify and locate on the plan any other 

planned buildings or amenities. Include decks, patios, swimming pools and 
hot tubs, as well as outbuildings like garages, workshops and gazebos. 

Identify and locate any potential surface limiting conditions. These 
include slopes, drainageways or washes. Measure all appropriate setbacks and 
remove areas within those setbacks from consideration for system location. 
Major features requiring setbacks include property lines, water supply wells, 
public water supplies, existing or planned buildings or improvements, and 
any existing drainage or utility easements.

Indicate any floodplain designations or elevations from published flood 
data or from other sources, or from estimates accepted by the permitting 
authority. In the Midwest where we are from, these conditions are well-docu-
mented. In areas of the Southwest, you’ll need to identify setbacks from the 
highest point on the banks of washes or arroyos.

It is also important to identify the location of the proposed site on the 
landscape if natural drainage will affect the system. If the system will lie 
where excess water might run onto the site, make note of it and adjust the site 
or deal with the water as part of the design. One mistake we often see is locat-
ing systems in areas that naturally collect water. Any water beyond the sewage 
to be put into the system is detrimental to proper operation.

 
Check the soils

From initial site observations and from existing soil surveys, obtain and 
record the soil characteristics at the proposed soil treatment areas. Essential 
items include the soil map, the soil mapping units, landscape position, parent 
material, and flooding or ponding potential.

Identify landscape characteristics, such as slope range and depth, to 
limiting conditions as identified in the soil survey. These include soil texture, 
periodically saturated depths, bedrock depth, soil color, depth to 
redoximorphic features, and soil structure and consistence. You’ll compare 
this information to data collected in the field portion of the site evaluation.

The system selected to serve the site needs to fit the information collected 
and some other considerations. So, water use, type of house or other estab-
lishment, area available, and depth to potential limiting conditions will affect 
the kind of system selected: conventional, pump to pressure distribution, or 
use of newer pretreatment technologies.

Now is not too early in the process to also consider the long-term mainte-
nance and management issues. Think about future access to the system 
needs. Is it possible to get to the site to maintain the system components? For 
instance, if the septic tank is located more than 100 feet horizontal and 25 
feet vertical from the point where a pump truck can park, it will be very diffi-
cult to clean the septic tank properly.

There are a whole host of other access problems to consider, such as 
whether any proposed amenities are in the way, and whether trees planted or 
other vegetation to be planted will interfere. Next month, we’ll look at other 
site evaluation procedures. O

Local and state codes ... contain specific requirements covering site evaluation practices, 
including such things as minimum setback distances and the number of potential soil 
treatment sites to be identified and evaluated on each lot.

Be sure to identify lot lines accurately and know the limits of your work area. 

Gathering preliminary site information is critical to completing a proper evaluation for a small lot.





n a competitive world, successful contractors are turning to information 
technology (IT) solutions to optimize systems and procedures, includ-
ing machine productivity and profitability.
Today, leading-edge IT tools are more than just computers and spread-

sheets. Specialized software, smartphone apps and the Internet all help in 
collecting and sharing information managers and owners can use to stay 
ahead of the pack and in the black. A surprising range of options and prac-
tical applications are available today for operations of all sizes.

In fact, given the sheer number of construction-related software prod-
ucts and services, you might need a guide to point you in the right direction 
– and there are resources for that, too. Sheldon Needle (www.ctsguides.
com) is one. An independent consultant for 25 years, Needle helps connect 
contractors with the right software vendors for their needs. (Those vendors, 
not contractors, pay his fees.) 

He recognizes that some owners simply determine success by money in 
the bank at the end of the year, while others want the benefits of applied IT 
solutions. “Some applications require an investment in installation and 
training,” Needle says. “Contractors making those purchases are willing to 
experience some of that ‘pain’ in return for greater proficiency in managing 
equipment and machinery for profitability.”

As you might expect, the investment in installation and training varies 
with the depth and sophistication of the software. However, there are many 
inexpensive and easy-to-use apps available for machinery management. 

Some even let you create your own forms and upload real-time, in-the-field 
data, so the office staff can access and apply the information on the spot.

What’s the advantage? How about getting real costs applied immediately 
to project cost accounting, like machinery cost, payroll cost, or time and 
materials? Or, how about getting rid of hand-scribbled reports that no one 
can decipher, not to mention all those lost notes with important specs from 
the job site. And what about generating an accurate invoice as the equip-
ment rolls away from a job?  

Want to optimize equipment investments? How about automated 
notices for machine maintenance – and escalating notices if a procedure is 
neglected? And wouldn’t you like to know the real cost of ownership versus 
rental so your job estimates could be more accurate and profitable? Would 
automated reports on repair time and material costs prove insightful? 

While machinery management is just one part of the business efficiency 
equation, it is integral to the whole operation. When looking at software 
and IT solutions, consider integrated options as well as vertical applica-
tions. Here are some functions to consider:

•	Automating preventive maintenance alerts and scheduling
•	Tracking maintenance: service descriptions, parts, estimated hours, 

by machine or by component (tracks, tires, hydraulics)
•	Tagging vendor information to work orders or parts to simplify parts 

ordering
•	Capturing mechanic time by equipment or by component 
•	Calculating mechanic labor on an exact basis or by percentage of labor
•	 Identifying frequently used parts and consumables (oil, filters, and 

others)
•	Automating alerts for machines or components still under warranty
•	Tracking equipment location

machinematters

I

Leading-Edge Maintenance
Software solutions and information technology can help improve machine 
maintenance and streamline related operations
By Jim Edmondson

“Three to four years ago, there was very little interest 
in cloud applications. Now it is much more prevalent 
for capturing real-time information from on-site 
issues, events or observations.”
Sheldon Needle

GETTING STARTED
To search for software or IT solutions on the Internet, try keywords such as 

“machine maintenance software” and “construction equipment maintenance software,” 
or “apps for machinery maintenance.”

You’ll likely find www.capterra.com, a site that lists lots of equipment maintenance 
software products with website links.

On the smartphone side, there’s www.gocanvas.com, a cloud-based resource that 
facilitates the use and access of forms such as work orders, inspection checklists, repair 
reports and the like, using existing or custom forms. This company will create new forms 
for $0.50 each (the first one is free) with an annual cloud service fee as little as $210. 

Great tools and resources for your company are just waiting to be discovered.

•	Tracking equipment license, registration, specifications, parts, cate-
gory and ownership information

•	Analyzing equipment life cycle costs: tune ups, repair, depreciation 
and others 

•	Detecting early signs of machine fatigue based on fuel or oil consump-
tion trends

•	Monitoring maintenance by odometer, hours, days, calendar dates, 
days of the week, tire depth, or fuel and oil consumption

•	Checking equipment in and out or assigning equipment to 
employees

•	Capturing, tracking and reporting safety incidents according to OSHA 
requirements

•	Recording employee training descriptions, dates and related 
information

Internet access is a necessity for machine management solutions driven 
by real-time data. While laptops are still a primary tool for mobile access, 
smartphones are becoming more practical as more apps become available. 
According to Needle, this is one of the big changes in machinery 
management. 

“Technicians can more easily record service time and materials whether 
they are in the shop or the field,” Needle says. “A lot of owners want real-
time data from the field to finalize job costing. In any case, there’s no wait-
ing for paper forms to be collected or data to be entered to know how today’s 
events will affect tomorrow’s work.” 

Cloud technology, Microsoft’s online computing and data sharing solu-
tion, is also becoming popular: “Three to four years ago, there was very lit-
tle interest in cloud applications. Now more contractors are open to it as a 
way of capturing real-time information from remote locations,” he says.

The more solution providers apply cloud technology, the easier it can be 
for contractors to buy into the software without having to invest in new 
servers or a network administrator. As such, some software apps are not 
installed on the contractor’s computers, but instead run over the Internet 
from any computer or smartphone. 

The tools to enhance and streamline machine management are many. 
And, the technology keeps changing. There’s no better time than now to 
explore and apply productivity solutions, so you benefit from the time and 
money you’ll inevitably save. It might not be as painful as you think. It 
could also help drive future profits. And that’s a smart decision. O
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•	3,000-gallon single-compartment concrete septic tank with SaniTEE 
wastewater screen (Bio-Microbics). All tanks from Wieser Concrete, 
Maiden Rock, Wis.

•	10,000-gallon concrete tank with MicroFAST 9.0 treatment system 
(Bio-Microbics)

•	3,000-gallon, single-compartment, concrete dose tank with five 1/2 
hp effluent pumps (Liberty Pumps)

•	Arc 24 chambers (Advanced Drainage Systems) in a 290- by 310-foot 
drainfield

•	Custom-built control panels from Ohio Electric Control, Ashland
 

System operation 
Wastewater flows through 4-inch laterals and sanitary mains, one per 

holding tank. On-demand alternating pumps in the tanks send 75 to 100 
gallons to the septic tank. An 8-inch 
SDR-35 PVC pipe in the tank outlet 
connects to the ATU. Liquid passes 
through the filter in the pipe before 
entering the treatment tank.

Submerged fixed-film technol-
ogy and passive recycle treat the 
flow and maintain microbial growth 
during low, average and peak usage. 
The combination also improves 
sludge settling and eliminates 
sludge bulking. A sequencing fixed 
reactor allows the blower to cycle at 
predefined intervals, potentially 
reducing energy costs up to 50 per-
cent and, in some instances, 
enhancing nitrogen reduction.

From the treatment unit, efflu-
ent flows to the dose tank, where 
alternating pumps send 2,000 gal-
lons to each of five zones in 
sequence. “During high flows, the 
control panel will activate a second, 
third or all the pumps as needed,” 
says Zeiter. “In the real world, five 
running at once should never hap-
pen.” The flow scours the piping, 
making backflushing unnecessary.

 
Installation

“I was very concerned with 
locating all the utilities,” says Zeiter. 
“The two men in charge of the facil-
ity knew where most of them 
crossed our path, but we still 

needed a locate – call before you dig – to help with the power lines.” Work-
ers also charged some water pipes and traced them using RD400 locators 
(Radiodetection). They hand-dug to verify utility locations, including the two 
gas lines separated by 18 inches.

While waiting for the tanks to arrive, the crew laid out the grid for the 
drainfield and shot grades with lasers (Leica Geosystems). The serial system 
dropped 3.5 feet from the beginning of the first zone to the end of the last 
zone. A Depthmaster MC200 laser alignment tool (Leica) on the Komatsu 
excavator helped keep the trenches level.

Workers installed a header manifold down the center of each zone with 
29 laterals running 100 feet on 9-foot centers on both sides. “We laid out 
four 290- by 210-foot zones before running out of room because of the sheer 
drop off and river 200 feet away,” says Zeiter. “The fifth zone was 10 feet to 
the south with 14 100-foot laterals.” (continued)

Ben Hoffman (left) and Jim Koltun-
chik convert the 3,000-gallon 
holding tank at one campsite to a 
dose tank.

Workers from subcontractor Camco 
Construction use a horizontal direc-
tional drill (Vermeer Corp.) to bore 600 
feet of 1.5-inch HDPE pipe under two 
acres of dense woods from a holding 
tank to the septic tank.

















36   |   ONSITE INSTALLER    April 2013

Advanced Treatment Units
By Craig Mandli

Treatment system needed for space-limited lakeside site
Problem

A homeowner’s existing system on Bear Lake in Michigan was showing the initial signs of failure. Due 
to the proximity of the lake and site constraints, a compact treatment system was required.

 
Solution

Erin Parker, an engineer from Parker Engineering in Lake Ann, Mich., specified the GSF system from 
Eljen Corporation. The system passively treats and disposes of effluent in the same footprint. In this case, 
a lift pump to gravity distribution was required to achieve the desired drainfield location.

 
Result

The installation on the slope was permitted by District No. 10 HD, supplied by Harbor Pipe and Supply Co., and installed by Belanger’s Excavating. 
The installation went quickly, allowing the family to get back to enjoying Bear Lake. 800/444-1359; www.eljen.com.

 
 

Steep slopes make onsite installation difficult in subdivision
Problem

A 68-lot residential subdivision in Montana with steep slopes and numerous bedrock outcroppings 
made it difficult to install conventional onsite systems with subsurface drainfields. The state’s Department 
of Environmental Quality required a minimum 60 percent influent nitrogen reduction prior to disposal.

 
Solution

Despite utilizing state-approved treatment systems, sampling from several homes showed discharge 
nitrogen limits at the central dosing tank in excess of permit limits, resulting in ongoing violations. The 
developer saw success after installing Eliminite nitrogen-removing treatment systems and now requires 
the systems for all future construction.

 
Result

The subdivision has been in compliance with nitrogen discharge limits since requiring Eliminite systems. The most recent sample data collected 
from the central dosing tank shows a total nitrogen concentration of 9.8 mg/L, approximately an 86 percent removal of nitrogen. 406/581-1613; www.
eliminite.com.

 
 

Septic adjustments needed to expand rental property
Problem

A property owner in Smith Mountain Lake, Va., wanted to expand his existing three-bedroom water-
front rental property. The county health department’s guidelines required adding a 50 percent reserve to 
the drainfield’s capacity before renovation could be approved.

 
Solution

The homeowner approached Hubert Ayers of Septic System Services, who had assisted a neighbor dur-
ing a similar expansion project. Ayers asked Ben Shrader, of Shrader Engineering & Land Surveying, Inc., 
to first conduct a Ksat soil test to determine an accurate perc rate. A wastewater system upgrade was 
designed using an Orenco AdvanTex AX-25RT treatment system. The system features a small footprint, 
large reserve capacity, and the ability to meet permit limits of BOD/TSS 10/10 mg/L.

 
Result

With the addition of the unit and correct perc rate, the 50 percent reserve capacity was no longer necessary, and the county approved the plans. The 
property now has a five-bedroom rental home, increasing revenue for the owner while meeting the stringent requirements of this environmentally sen-
sitive community. The increased capacity allows the homeowner to use half the drainfield each year, extending the life of the system. 800/348-9843; 
www.orenco.com.

casestudies
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Replacement needed for failing sand filter system
Problem

The sand filter at Hutchens Elementary in West Mobile County, Ala., served the school and an 
adjacent 160-lot residential development. It served well, but time and increased wastewater load led 
to a failure of the filter. Mobile Area Water and Sewer decided to replace it. 

 
Solution

The utility wanted to utilize the two existing 30,000-gallon Xerxes tanks that were used to dose 
the sand filter. Wastewater from the school and the subdivision is pumped to the existing recircula-
tion tanks. The pumps in the existing tank were replaced with six Quanics turbine effluent pump 
packages. Six ATS-16-AC AeroCell modules were then installed in the footprint of each of the two 
existing sand filters. After passing through the open cell foam media, 80 percent of the effluent is 
routed back to the recirculation tanks for further treatment. The remaining 20 percent is discharged 
to a subsurface chamber system.

 
Result

J. H. Wright and Associates of Daphne, Ala., coordinated the project with design engineer Harold Barker of Volkert Engineering in Mobile, Ala.  
System startup occurred in fall 2008, and the site was immediately fully operational. 502/992-8216; www.quanics.net. O
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t was a family affair two times over 
at the 2013 National Backhoe Roe-
D-Hoe sponsored by the National 
Onsite Wastewater Recycling Asso-

ciation, as two sets of fathers and sons 
took four of the five top places.

Darren Flygare of Flygare Excavat-
ing of Annandale, Minn., was crowned 
the 2013 champion after successfully 
negotiating the excavator skills compe-
tition faster than the other 14 event 
finalists. Darren, who collected a 
$1,000 cash prize, finished four spots 
ahead of his father, Dean, who ended 
up in fifth place. Earlier this year, Dean 
was the winner of the Minnesota Onsite 
Wastewater Association’s Roe-D-Hoe 
competition.

In a similar fashion, Josh Reading of 
M & J Excavating in Monee, Ill., took 
second place in the contest, while his 
father, Mike, took the fourth spot. This 
is the second time in three years that 
Josh has finished in the money at the 
national Roe-D-Hoe. 

Bryan White of C. White & Sons, Seaford, Del., the Delaware Onsite 
Wastewater Recycling Association Roe-D-Hoe champion, took third place. 

More than 150 machine operators participated in this year’s Roe-D-Hoe 
across two days of open competition at the 2013 Pumper & Cleaner Envi-
ronmental Expo International in Indianapolis. Contestants squared off to 
see who could navigate the three skills games – basketball, golf and bowling 
– to total the fastest combined time for all three events. Those with the 10 
fastest times in the open competition joined with the five state Roe-D-Hoe 
champions for the finals on the third day of the Roe-D-Hoe.

Darren Flygare took home the $1,000 cash prize, while Reading and 
White received $250 and $100, respectively. 

The rest of the top 15 finishers were:
 
Avery Zahn, Infra Track, Worthing, S.D.
Bob Tiedt, Tiedt Drainage, Inc., Waverly, Iowa
Mike Dorrell, Utilities Excavating, Inc., Paola, Kan.
Bryon Strawberry, Beckley Sanitary Board, Beckley, W.Va.
Jeremy Yates, Sure-Flow Plumbing, Lenexa, Kan.
Tim Boswell, Stewarts Septic, Inwood, W.Va.
Paul Debolt, Midstate, Champaign, Ill.
Mark Shepard, Utilities Excavating, Inc., Overland Park, Kan.
Phil Sloan, BCEO, Middletown, Ohio
Vince Sullivan, All American Wastewater, Austin, Texas O

Roe-D-Hoe

Father-son teams dominate 
the national Roe-D-Hoe competition
By Eric Casey

I

Representatives from Roe-D-Hoe sponsor companies stand with 2013 champion Darren Flygare: (left to right) Greg 
Graves of Norweco, Loretta Andersen of Bio-Microbics, Flygare, Carl Thompson of Infiltrator Systems and Chris 
Mandich of Jet Inc. 

The top five finishers in the Roe-D-Hoe at the Pumper & Cleaner Environmen-
tal Expo International were (left to right, standing) Mike Reading, Bryan White, 
Josh Reading, Dean Flygare and (kneeling) Darren Flygare.














