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wo single-pass buried sand filters with direct discharge to a protected 
trout stream failed an 80-bed rehabilitation facility for homeless men 
in upstate New York. About 100 yards from the buildings, a thick 

cake of raw sewage covered the ground, attracting swarms of insects.
The local health department cited the charity organization in charge of 

the facility. Lacking money for repairs, they faced fines or being closed 
down. Mark Noga, president of Knight Treatment Systems in Oswego, 
learned of the predicament and proposed a benefit project to the onsite 
community. 

Noga provided microbial inoculator generators. Eric Murdock, P.E., 
owner of Onsite Engineering in Syracuse, handled regulatory issues and 
acted as project engineer. HiBlow USA donated linear air pumps, and SJE-
Rhombus furnished the control panel.

“We assumed that pharmaceuticals killed some of the biology and initi-
ated the failure,” says Murdock. “Because the system was designed properly 
and had worked since 1973, remediation was the most cost-effective and 
expedient solution.” 

By not altering the design or dispersal method, Murdock also avoided 
going through another permitting process. The auxiliary components were 
installed in one day. Within 31 days, 95 percent of the ponding had dried 
up, and the area could be mowed for the first time in months.

 
Soils

Subsurface investigation was unnecessary.

System components
The original system was designed to handle 11,250 gpd. Major 

components including retrofit are:
•	Two existing concrete grease traps
•	Existing 21,500-gallon two-compartment concrete septic tank
•	Existing 5,500-gallon two-compartment concrete pretreatment tank 

SYSTEM PROFILE
Location: Upstate New York

Facility served: Rehabilitation center

Engineer of record: Eric Murdock, P.E., Onsite Engineering,  
 Syracuse, N.Y.

Installer: Mark Noga, Knight Treatment Systems,  
 Oswego, N.Y.

Site conditions: Subsurface investigation unnecessary

Type of system: White Knight Microbial Inoculator Generator  
 systems, Knight Treatment Systems

Hydraulic capacity: 11,250 gpd

systemprofile

Rehab for a Rehab Center
A microbial inoculator generator is at the heart of a remediation project 
for a large system at an upstate New York care center for homeless men
By Scottie Dayton

T

“Because the system was designed properly and had 
worked since 1973, remediation was the most 
cost-effective and expedient solution.” 
Eric Murdock

The second compartment of the wet well has four effluent filters installed in 
1986. (Photos courtesy of Knight Treatment Systems)

with Model WK-78 White Knight Microbial Inoculator Generator 
system from Knight Treatment Systems in the second compartment

•	Cast-in-place wet well with an existing Goulds recirculation pump in 
the first chamber and four existing effluent filters in the second 
compartment

•	Cast-in-place dosing station with existing Goulds pump
•	HP-80 and HP-150 linear air pumps from HiBlow USA
•	Two 93-foot-square sand filters, each with 15 4-inch PVC perforated 

laterals
•	 Installer Friendly Series programmable duplex-demand time-dosed 

control panel from SJE-Rhombus

System operation
Split flows from the grease interceptors and bathrooms drain by gravity 

through an 8-inch Schedule 40 PVC main to a wye, then to the septic tank 
and pretreatment tank. The first compartment of the pretreatment tank 
allows more solids to settle before effluent drains into the second chamber 
for treatment by the microbial inoculator generator. The unit has tubular 
media inside two 27.5-inch-high by 16-inch-diameter high-density polyeth-
ylene columns fixed above two fine-bubble membrane diffusers.

 The diffusers, with 11 feet of static liquid over them, send a stream of 
bubbles from the bottom of the tank to oxygenate the water and distribute 
the introduced aerobic and facultative bacteria. The bacterial cultures repro-
duce rapidly as they digest organic matter and nitrogen. 

“Natural bacteria found in wastewater, such as the coliform group, are 
not as aggressive at decomposition as the pure cultures,” says Noga. “They 
also tolerate a wider range of temperatures.”

Liquid flowing into the pretreatment tank displaces microorganism-
laden water out the other side and into the 72-inch-square by 72-inch-deep 

wet well. The pump in the first chamber cycles 12 times a day for 15 min-
utes, sending 600 gallons per dose back to the septic tank. For the remain-
der of the day, flows cascade over the dividing wall into the second 
compartment, then drain through the effluent filters to the dosing station. 

Every hour, the dosing pump runs for two minutes, alternately sending 
160 gallons to the distribution boxes, one per sand filter. The rejuvenating 
system is meeting discharge permit limits.

Installation
The septic tank had been pumped three months previously and was not 

an issue. 
Facility staff and residents dug the 50-foot-long, 12-inch-deep trench for 

the airlines. The maintenance worker removed the old control panel, 
installed the new one, and tapped into a breaker at the electrical service 
panel to provide power to the recirculation pump.

Noga and his technician lowered the two 40-pound columns via their 
tethers to the floor of the pretreatment tank, then inoculated each one with 
a packet of ISO-500 bacteria. They brought the flexible hoses from the units 
into the riser and connected them to the air supply manifold fed by the 
HP-150 pump delivering 5 psi/4 cfm. 

“The greater the depth, the more efficient fine-bubble diffusion becomes 
because of increased oxygen uptake,” says Noga. “A high volume of air is 
unnecessary.” It took less than 30 minutes to install both columns.

The HP-80 pump, delivering 2 psi/3 cfm, aerated the wet well and dos-
ing station via two feeder lines to auxiliary diffusers. “We added auxiliary 
diffusers because water sitting in those chambers could go semi-anaerobic 
while waiting to move somewhere else,” says Murdock. “Once we introduce 
oxygen, we want to keep the effluent aerobic through dispersal.”

ABOVE: An air hose feeds a diffuser in the dosing station to prevent the water 
from going semi-anaerobic. RIGHT: A staff member checks one of the four 
effluent filters. The electrical service panel is on the pole in the background.

“We added auxiliary diffusers because water sitting in those 
chambers could go semi-anaerobic while waiting to move 
somewhere else. Once we introduce oxygen, we want to 
keep the effluent aerobic through dispersal.”
Eric Murdock
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Carroll County commissioner says the State of Maryland is “cooking 
the books” in a study of the contribution of septic systems to pollution 
of the Chesapeake Bay. In a letter to the Baltimore Sun, Richard Roths-

child disputed a claim that septic systems release ten times more nitrogen 
than urban wastewater treatment plants. 

“To reach this number, they include estimates of lawn fertilizer per house-
hold and compare old septic technology to the most advanced treatment 
plants,” he wrote. “When adjusted for these factors, septics and sewers are 
virtually identical.”

He goes on to say the state inflated how much nitrogen going into the bay 
comes from Maryland, claiming that the report attributes to Maryland 
releases from New York, Pennsylvania, Delaware, Virginia, West Virginia and 
Washington, D.C. “Using their inflated measures, septics still only contribute 
a modest 4 percent of the total,” he said. “Yet they argue in the future, septics 
will contribute 76 percent of all new nitrogen.”

Meanwhile, a legislative task force has proposed tripling Maryland’s flush 
tax to speed upgrades of treatment plants and septic systems and control of 
stormwater. The $2.50 monthly fee is included on bills for those on sewer sys-
tems. Homes on septic tanks are charged the fee on their property tax bills. 
The proposed increase would double the fee at first, and increase it to $7.50 a 
month by 2015.

Meanwhile, an audit of septic system upgrade contracts has been sent to 
the Criminal Division of the attorney general’s office. Changes have since 
been made in the program, designed to upgrade septic systems to prevent 
problems found by the audit. 

Through November 2011, the report says, more than 3,000 systems had 
been improved. The audit revealed that a former state employee received a 
consulting contract from the program, in apparent violation of state law. 
There are also questions about a few septic system installers who charged 
much more than others. 

Florida
Florida commissioner of agriculture Adam Putnam, attorney general Pam 

Bondi, and numerous industry representatives filed opposition to U.S. EPA-
mandated water pollution standards for the state. 

Arguing that federal intervention is unnecessary, they asked the court to 
invalidate the January 2009 EPA numeric nutrient criteria standards that 
opponents state would be nearly impossible to meet and extremely costly. 

The filing argues that the agency failed to provide a record to support its 
2009 decision and exaggerated the impact and threat of nutrients generally 
and the situation in Florida specifically. The EPA will establish final standards 
by Aug. 15 unless the state Department of Environmental Protection develops 
its own rules, which the federal agency must approve.

Indiana
A petition drive by the citizens group Indiana Freedoms aims to persuade 

the state legislature to change the law requiring homeowners with onsite sys-
tems to connect to a sewer if their property is within 300 feet of the pipe. The 
group contends that forcing property owners with working septic systems to 
tie into sewers violates their rights.

State Senator Jean Leising introduced a bill that would have required sewer 
boards that are now appointed to be elected, and would have prohibited sewer 
districts from forcing property owners with functioning septic systems to con-
nect to sewers. The bill never made it out of committee. Leising said she may 
submit another bill that would require sewer boards to be elected. The state has 
some 1 million onsite systems with 25 to 30 percent estimated to be in failure.

New Hampshire
State Rep. Adam Schroadter submitted legislation that would add a tax to 

sewer bills and a separate annual tax of $25 per toilet for onsite system own-
ers. The revenue would go to a state fund for upgrading wastewater treatment 
plants to reduce nitrogen reaching Great Bay and possibly lead to expanded 
sewer service.

Washington
Clark County Commissioners, serving as the Board of Health, approved 

an ordinance that replaces a 6-cent-per-gallon sewage tipping fee with $16.50 
added to the property taxes of 34,000 onsite system owners. The fee would 
fund a county operations and maintenance program. Depending on the type 
of system, state law requires inspections every one, two, or three years, and 
tanks pumped every three to five years. 

Alaska
The U.S. Senate passed an appropriations bill that included $23 million 

for building onsite systems, piped systems, and holding tanks in rural Alaska 
native villages.

California
State officials spent months traveling the Golden State explaining new 

septic system rules that are long overdue. The reworked proposal puts more 
power in the hands of local water quality boards and depends less on state-
wide standards, required system testing, and other steps opponents said were 
not flexible enough. Public hearings are expected this spring. A California 
Water Board fact sheet states that 95 percent of septic system owners will not 
be affected by the changes – only those with failed systems or who live near a 
polluted stream, river or lake. The board is modifying the draft regulations, 
which were to be released in March. After a public comment period, final adop-
tion was expected by June 2012.

Iowa
A high school student is now responsible for solving the problem of septic 

systems that don’t meet state standards. Jeremy Minnier, 18, was elected 
mayor of Aredale in November. Along with fixing the septic tank situation, 
he’d like to get roads in better shape and improve the look of the downtown. 

Missouri
State officials say they will likely forgive fines for a bar owner who has 

failed to renew his septic system permit or file reports since as far back as 
2004 – if the owner comes into compliance with state law. If not, the bar 
owner faces fines of up to $10,000 a day for each violation. O

rulesandregs

County Commissioner Criticizes Maryland Study

“Rules and Regs” is a monthly feature in 
Onsite Installer™. We welcome information 
about state or local regulations of potential 
broad interest to onsite contractors. Send 
ideas to editor@onsiteinstaller.com.

By Scottie Dayton and Doug Day
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