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Figure 6.  Maintenance Technician at 
Control Panel 

A homeowner’s association (HOA) could be 
allowed to own, operate or manage a 
neighborhood wastewater system. However, 
these systems require expertise and continuity 
that HOA’s normally do not have. It is 
recommended that the system be owned, 
operated and managed by the same entity, 
and that that entity should be a utility or 
Responsible Management Entity (RME), that 
is established specifically for the ownership, 
operation and management of the 
neighborhood wastewater system (the RME 
could own, manage and operate other utilities 
as well).  

Any RME established should conform to all 
state and federal regulations governing the 
ownership, operation and management of a 
wastewater utility. 

Management/Administration 

The recommended ownership, operation and 
management model is a private-for profit 
organization. This model is recommended to 
provide incentive to the RME to set reasonable 

fees for service and be efficient in the operation of the management entity. The option of the 
RME being a co-op is also available, where there is professional management and operation, 
but the homeowners have a stake in the organization, and to whom dividends could be given. 

As indicated above, there are two other basic management models that can be applied to 
neighborhood systems; private not-for-profit and public       

Operation 

It is recommended that the RME be required to have an operator on staff that possesses at 
least a Class C Wastewater Operators license. 

It is assumed that the operation criteria for the system will be specified on the permit, 
however typical operations responsibilities include monitoring, maintenance and repair and 
replacement of system components. Replacement may include replacement of the drainfield, 
if failure should occur. The study team recommends that the neighborhood system model 
adopted require that sufficient property be acquired for the drainfield area to contain a 
replacement drainfield area, as required my MOA onsite regulations. 

Operation of the facility should be conducted under a renewable operating permit that 
provides for review of operation and management of the system, and sets criteria for renewal 
of the permit, tied to compliance with regulations and operation under the conditions of the 
permit. 
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Funding 

The recommended funding source for the operation and management of the neighborhood 
wastewater system is monthly service fees. The amount of the fee would have to be 
established by the RME based on the requirements of the operation and management, as 
well as how large a neighborhood wastewater system is installed. 

A number of federal and state funding sources may be available to neighborhood wastewater 
systems, such as the US EPA Nonpoint Source Section 319 Grant Program, USDA Rural 
Utilities Service, HUD Community development Block Grants as well as State revolving 
Fund Grants and other specialized grants and funds that may contribute to the 
establishment of funding for neighborhood wastewater systems. 

Enforcement 

There are two types of enforcement discussed below: regulatory enforcement and 
management enforcement. Regulatory enforcement is from the governmental regulatory 
agency to the owner of the neighborhood wastewater system. It is enforcement of regulations 
and permit conditions for the ownership, operation and management of the system. 
Management enforcement is from the management entity of the neighborhood wastewater 
system to the customers that use the system. It consists of enforcing rules and regulations 
regarding the use of the system as well as payment of fees that support the operation and 
management of the system. Typical enforcement options can include property liens, water 
shut-off or civil actions. 

With the establishment of any utility that provides a service to homeowners comes the 
unpleasant task of enforcing the payment of fees to run the operation and management of 
the service. The RME will have to have the authority to enforce the fee structure established 
for the funding of the organization. Fines, liens, small claims court, etc. are all common 
methods of enforcing the fee structure. The means that will be employed should be 
determined by the RME, complying with state law, considering the size of the neighborhood 
wastewater system and the fee structure needed to maintain it. 

It is recommended that the other responsible governmental agency develop a set of design 
guidelines specifically for neighborhood wastewater system to ensure that the quality and 
attention to detail of the system remains high. 

The EPA has published a document titled Voluntary National Guidelines for Management of 
Onsite and Clustered (Decentralized) Wastewater Treatment Systems, March 2003 that 
provides five different management models of increasing complexity. The models are 
described as follows: 

Model 1: Homeowner Awareness Model 

The simplest model, it is directed at systems that are owned and operated by individual 
property owners in areas of low environmental sensitivity. To ensure that timely 
maintenance is performed, the regulatory authority mails maintenance reminders to owners 
at appropriate intervals. 
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There are some drawbacks to allowing a Homeowner’s Association to own, manage or 
operate a neighborhood wastewater system. Some of these were evident in the evaluation of 
the failed Country Lane Estates neighborhood system. Homeowner’s Associations (HA) are 
subject to a lack of continuity in management as residents move out of and into the 
subdivision, generally lack expertise in onsite wastewater systems and can be at the mercy of 
the lowest maintenance bidder. Many times, the level of care and attention a system sees 
from an HA is dollar driven. If funding is not readily available for repairs of equipment 
replacement, the system can suffer from lack of monitoring and maintenance. The study 
team does not recommend that Homeowner’s Associations be allowed ownership, operation 
and maintenance of a neighborhood system. 

Model 2: Maintenance Contract Model 

As system designs become more complex to enhance the capacity of conventional systems, 
contracts with qualified technicians are needed to ensure proper and timely maintenance. 

Model 3: Operating Permit Model 

When sustained performance of treatment systems is critical to protect public health and 
water quality, limited-term operating permits are issued to the owners and are renewable 
only if the owners demonstrate that the system is in compliance. This level includes 
performance-based designs. 

A renewable permit system is recommended for all Hillside neighborhood wastewater 
systems to ensure the criteria for renewal, operation and maintenance remain foremost in the 
minds of the owners and service providers. 

Model 4: Responsible Management Entity (RME) Operation and Maintenance Model 

In cases where frequent and highly reliable operation and maintenance of decentralized 
systems is required to protect particularly sensitive environments, operation permits are 
issued to a responsible management entity instead of the property owner to assure that 
appropriate maintenance is performed. 

Model 5: Responsible Management Entity (RME) Ownership Model 

Providing the greatest assurance of system performance in the most sensitive of 
environments, this model specifies that the RME owns, operates and maintains the system, 
removing the property owner from responsibility for the system. 

Model 5 is the management model recommended for the Hillside District by the OWS study 
team. 

Design Considerations 

Design considerations for neighborhood wastewater systems consist, in part, of the following 
elements: 

• Site Evaluation 

 Site constraint assessment 

 Site soils/percolation rate investigation 
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 Groundwater mounding study 

 Upslope and downslope impact study 

• Design Tasks 

 Coordination with owner/developer 

 Technology review 

 Coordination with permitting agency 

 Coordination with installer 

• Construction Oversight 

• System As-builting 

• O&M Manuals (including sampling and testing) 

Subdivisions served should be evaluated for both wastewater strength (organic loading) as 
well as hydraulic load to ensure the design is adequate to handle both. Wastewater from 
commercial establishments such as restaurants can have very high organic loads that can 
require pretreatment or additional treatment in the system. The design engineer should 
address both of these considerations in the system design report. 

A thorough site evaluation of the subdivision, the treatment system parcel and the area 
around the treatment system parcel should be conducted. An assessment of impacts to the 
treatment/drainfield system by upslope elements such as drainage channels, channel overflow 
potential, seepages, snow storage areas, etc should be conducted. In addition, an assessment 
of down slope topography that can allow drainfield effluent to break out of cut-banks, 
surface in lower areas, or affect wells is recommended. The Cluster Systems Wastewater 
Planning Handbook recommends that hydrogeological assessments be conducted to 
determine the subsurface dispersal options, and also identify depth to bedrock, confining 
layers and depth to seasonally high groundwater. 

A groundwater mounding study should be conducted, and the drainfield designed to consider 
the results of the study. By expanding the drainfield and dosing sections of it, a consistent 
flow to one portion of the drainfield can be avoided, and groundwater mounding potential 
can be reduced. The Colorado School of Mines document Guidance for Evaluation of 
Potential Groundwater Mounding Associated with Cluster and High-Density Wastewater 
Soil Absorption Systems can be referenced for guidance regarding the groundwater mounding 
study policy. 

Groundwater mounding is the raising of subsurface water caused by the application of a 
greater volume of fluid to the soil than the soil is capable of infiltrating and moving away 
from the area the fluid is applied to. 

The engineer should provide an assessment of available treatment technology and justify the 
selection of any treatment elements that are incorporated into the treatment system, such as 
secondary treatment units, filters, disinfection units, pumps, controls, etc. 



ONSITE WASTEWATER SYSTEMS  Phase II Hillside District Plan Report 27  

Figure 7.  Shallow Groundwater 

The drainfield is a key element to the treatment and dispersal system. The drainfield 
provides the dispersal component to the treated effluent. The engineer must conduct careful 
analysis of the soils in the area of the drainfield, not only those under the drainfield itself, but 
also down slope of the field to determine if there are confining layers that may carry the 
effluent farther from the field than anticipated, allow it to surface or prevent it from 
infiltrating into the receiving strata. 

If the minimum radius of influence of a 
percolation test is extended to 50-feet for 
neighborhood wastewater systems, then each 
2,500 SF drainfield section would require about 
2 percolation tests. For a subdivision such as 
Audubon Hills, with 31-lots, approximately 16 
percolation tests would be required to cover the 
field area. There should be a better soils 
evaluation for a neighborhood drainfield than 
for a single family field. This would include 
discussion of the soil horizons and soil testing of 
samples taken from the soil strata the 
percolation tests are conducted in to 
verify/support percolation test results. At least 
sieve analyses (and Atterberg Limits tests for 
non-granular soils) should be conducted. 

The study team recommends that the drainfield 
be designed to be divided into zones with 
sections to allow alternation/resting. A zone is a 
portion of the drainfield, and each zone will 

have multiple sections. This will vary depending on the size of the drainfield, available 
treatment land and the engineers design. Providing sections will allow some sections to be 
shut off from effluent application to allow them to rest and revive. 

All neighborhood wastewater system drainfields should be pressure dosed. No gravity flow 
drainfields should be allowed. Pressure dosing charges all distribution laterals, and ensures 
more uniform distribution of treated effluent over the entire infiltrative surface of the 
drainfield. 

Drainfield alternation is the use of alternating valve assemblies that sequentially change the 
outlet of the valve each time the pump cycles, this doses a section of drainfield each time the 
pump runs, allowing all other drainfield sections to rest. The dose volume must be calculated 
for only a single section of the drainfield. Dose volume can be controlled by float elevations 
or by timed dosing. Drainfield  sections should be limited to not more than 100-lineal feet of 
piping in any single discharge lateral. 

Drainfield resting is accomplished by providing valves to single sections of drainfield that can 
contain multiple trenches. At any one time, about 25% of the drainfield area is valved off to 
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rest, while the remainder of the drainfield is dosed. Normally, resting a section for a year will 
revive its infiltrative capacity by allowing what biomat that has accumulated to desiccate. 

In general, drainfields have alternating valves to alternate doses around the drainfield’s 
sections, or they have valving to allow a section to be rested, but not both. 

It is recommended that the septic tanks at the individual residences be designed with outlet 
filters to reduce the volume of particulates accessing the treatment system septic tank at the 
treatment area. The filter will require annual inspection and cleaning, that should be 
conducted by the system RME and not the homeowner. In addition, the pumps discharging 
to the drainfield should also be housed in filter vaults, to reduce the transmission of 
particulates to the drainfield that can clog soil pores.  

It is strongly recommended that all neighborhood treatment and dispersal systems have 
secondary treatment and be pressure dosed with pumps to the drainfield trenches. Pressure 
dosing ensures that the effluent is distributed over the entire length of each trench, where 
gravity flow does not. The use of outlet filters, siphons and pumps will require that septic 
tanks be fitted with watertight manhole risers to the finished grade above the tank. 

Disinfection of the discharged effluent is recommended to reduce the potential for pathogens 
to enter the community environment. Ultraviolet disinfection systems are capable of treating 
the clarified effluent to a very high degree, and unlike Chlorine disinfection systems, do not 
leave residual chemicals in the effluent accessing the soil that should be removed. 

In addition, remote telemetry should be required in all neighborhood system control panels 
to decrease the potential response time of operators to any alarm condition. 

The engineer should be required to write an operations manual for the entire neighborhood 
wastewater system, from the building sewer, through the septic tank, collection piping, 
transmission piping to the treatment system tanks, secondary treatment units, disinfection 
and drainfield. All elements of the system should be clearly enough described to allow the 
monitoring and maintenance technicians to understand the purpose, function and operation 
of the element without having to contact the design engineer for clarification. 

It is recommended that whether obvious or not, that the engineer state the intent of each 
element that has been designed into the system. By doing so, many assumptions on the part 
of the monitoring and maintenance technicians can be eliminated. 

The engineer should provide a monitoring and maintenance schedule for the inspection, 
cleaning and care of each element of the system. This may have to be coordinated with 
requirements on the system operating permit. A complete description of what actions must 
be taken during the monitoring and maintenance activities should be furnished. In addition, 
the monitoring and maintenance schedule should include forms for the recording of any 
meters, data read-outs, timers, event counters, effluent level measurements, etc, that will 
assist in troubleshooting the system in the future. The schedule should include a breakdown 
of samples that must be taken, where they are to be taken and to what standards the 
sampling regime must adhere. A portion of this can be provided through the permit from the 
agency having jurisdiction over the system. 
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Monitoring wells down slope of the drainfield are recommended to allow sampling of 
groundwater. The monitoring wells should be installed to depths determined during the site 
soils and hydrogeologic investigation that will provide the best opportunity to collect 
groundwater samples to check the functionality of the system. Monitoring well design should 
conform to standards established to protect groundwater and prevent flow of effluent 
vertically down the monitoring well casing to access the groundwater directly. These wells 
should be monitored for groundwater depth and quality on a regular basis. 

Operation of the neighborhood wastewater system should be through an experienced, trained 
wastewater system operation entity. This can be in the form of a private Responsible 
Management Entity (RME), such as a person or company that already manages wastewater 
systems, or has experience in managing wastewater systems. The operating entity should be 
state or nationally certified. Operation of the system can be on site or remote through 
telemetry. The operating entity should be responsible for recording data from the system 
meters and data collectors, and keeping records of the system performance. 

The monitoring and maintenance of the system is part of the operation, however the 
maintenance could be subcontracted out to a specific maintenance entity certified by the 
equipment manufacturer. The best option is to ensure the operator for the system is the 
maintenance provider. 

Monitoring consists of checking the system tanks, filters, meters, observing the drainfield and 
data collectors, collecting samples and having samples tested at an independent testing 
company, in accordance with the discharge permit from the governing agency. 

It is essential that accurate and complete logs be kept of all activities, samples taken and 
testing results received, as well as maintenance repairs, replacements and/or upgrades to the 
system. An independent testing laboratory should be required for testing of all samples taken 
by the system maintenance technicians. 

Review of Existing Technology 
Following is a review of existing technology that has been conducted over the Phase II 
period of the study. The material presented below reflects information collected to determine 
the applicability of the equipment or methodology to Hillside OWS. 

Drainfield Dosing-The study team review of the existing Chapter 15.65, Wastewater Disposal 
of the Municipal Code recommends that drainfield dosing, either by a siphon or a pump be 
implemented. Dosing is the intermittent application of treated effluent to the drainfield. 

By dosing a drainfield, the receiving soil has an opportunity to rest between doses, can 
provide a higher level of treatment, reduce the occurrence of a biomat and extend the life of 
the drainfield. Dosing is an economical and easy method to add to any OWS design. Siphons 
are less expensive than pumps, but cannot use the small diameter pipes that a pump can. The 
siphon dose is less controllable than a pump and the siphon alarm can be expensive.  

There are a number of manufacturers of siphons and pumps designed to work in the second 
compartment of septic tanks. It is recommended that the regulatory agency, with local 
engineers and installers, meet to discuss the applicability of the equipment, and which 
equipment will be suitable for Anchorage OWS, and allowed by regulatory agency. The 
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study team recommends that dosing be adopted and required for all future OWS installations 
and tank replacements. 

Alternating Valves- It appears that the concept of an alternating valve is understood in 
Anchorage, from a search of internet literature. However, it also appears that the concept of 
utilizing an alternating distribution valve (ADV) has been somewhat limited to alternating 
between the primary and reserve drainfields when the reserve drainfield has been constructed 
after the primary field has failed. This may be attributed to the use of deep drainfield trench 
technology, and the limited number of drainfield trenches that are installed. Alternating 
valve technology for drainfield trench alternation to rest trenches during the day and extend 
the life of the trench would be better applied to systems that contain multiple, shallow 
trenches. 

Using an alternating valve to sequentially dose individual drainfield sections involves, a 
discreet pump volume which must be calculated to discharge a volume of effluent to the 
section that can be infiltrated, allowing the soil pores to reaerate before the next dose to that 
section arrives. 

For example, if we look at the shallow trench system discussed above in the Review of 
Existing Technology section, there are three trenches, each 57-feet long by three feet wide. 
The septic tank pump would discharge through a three outlet ADV to the trenches. Each 
trench contains 3-feet X 57-feet= 171 square feet of area. A dose should be on the order of 
.25-inches of effluent over the entire trench area, which equals about 26.6 gallons per dose. 
The first time the pump cycles during the day, it will dose trench one with 26.6 gallons and 
shut off. Each time the pump cycles after that, a different trench will be dosed with the same 
volume until the ADV returns to the first trench, and the cycle is repeated throughout the 
day. 

Pumps vs. Gravity- For equal distribution of effluent over the drainfield, the study team 
recommends that a pump be used over a siphon, or non-dosed flow. A system designed with a 
pump has the capability of discharging a discreet volume of effluent to the drainfield.  

In their 1987 study of gravity flow performance through 4-inch perforated pipe, Machmeier 
and Anderson concluded that most of the effluent discharged to a drainfield through the pipe 
was discharged to the soil in the first foot of the pipe. This does not take advantage of the full 
trench area, and begins the process of biomat accumulation and progressive drainfield failure. 

By pumping, effluent can be distributed evenly and the dose volume can be tailored to the 
capacity of the receiving soil. 

There are two methods of dosing a drainfield with a pump; using timers and using floats. The 
timer format is the one that ensures that a discreet volume of effluent is discharged to the 
drainfield in a preselected interval of time. The float format is a modified demand discharge 
design that allows the pump to cycle each time the effluent in the pump chamber reaches the 
activation level of the ON float. 

Timed dosing uses two time intervals that govern the pump; both can be programmed by the 
maintenance technician, and varied if the operation of the system requires it. The first time 
interval is an OFF time. When the ON float is activated, it starts an OFF time that must be 
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Figure 8.  Pump Outlet Filter 

completed before the ON time can commence. This prevents the pump from immediately 
recycling if there is a flow of effluent entering the pump chamber that keeps the ON float in 
the activated position, after the completion of the ON time, and ensures a period of rest 
between discharges to the drainfield. 

The timer method of pumped dosing is more expensive than the float method because of the 
control panel requirements. An estimated $500 of additional equipment is required. 

The float method of determining a discreet dose volume for the drainfield involves the use of 
an ON float above an OFF float. The separation of the two floats is determined by the 
desired dose volume and the gallons per inch in the dosing chamber. This method differs from 
the timer method in that if effluent is entering the dosing chamber while the pump is on, it 
will take longer for the pump to drawn the effluent down to the OFF float, and halt the 
discharge, thereby  increasing the actual dose to the drainfield. 

Outlet Filters- The study team review of the current Chapter 15.65, Wastewater Disposal of 
the Municipal Code recommends that regulations be changed to require outlet filters for all 
new systems and for septic/dosing tank replacements. The implementation of this 
recommendation will require that the design of septic tanks be modified to use manhole risers 
to the ground surface to facilitate the inspection and cleaning of the filters. 

Outlet filters are required in many 
jurisdictions throughout the United States. 
Studies have found that particulates from 
the septic tank can be discharged to the 
drainfield. Particulates can clog soil pores 
and add to the build up of the biomat at the 
drainfield-soil interface.  

A filter adds protection to both the drainfield 
and a pump. The filter can prevent much of 
the particulate matter from accessing the 
drainfield. Normal maintenance for an outlet 
filter consists of accessing the filter, 
inspecting it and hosing it off before 
replacing it in its housing. 

Secondary Treatment Units (STU)- The 
review of the 8-secondary treatment units 
that were listed in the Phase I report: 
Biocycle, Bio-Microbics FAST, Cromaglass, 
Orenco AX-20, Puraflo Peat Biofilter, 
Quanics Aero-Cell, Septi-Tech M400 and 
Zoeller Fusion indicated that there are many 

methodologies to address the secondary 
treatment of septic tank effluent, but not a 
great deal of difference in treatment level 
noted in most of the systems reviewed. 
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In addition to these eight aerobic treatment systems, the study team was asked to 
investigate membrane bioreactors (MBR’s) applicable to single family residence application. 

The Municipality of Anchorage currently approves three secondary treatment technologies 
with a fourth that has just completed the process of cold weather testing and is being 
reviewed for acceptance. The Orenco AX-20, the Biocycle and the intermittent sand filter are 
now approved for installation. The Quanics Aero-Cell system has been installed and has 
completed a second year of testing. 

An important aspect of introducing any new technology to the Alaska market is the 
requirement that the technology have a knowledgeable representative, capable of providing 
installation or installation guidance, maintenance, repair and spare parts. Any new system 
introduced to the Municipality will need a manufacturer approved entity (representative) to 
provide these services. In addition, new technology will have to pass the Municipality of 
Anchorage’s cold weather testing protocol if it is to be considered a Category III, nitrate 
reducing treatment unit. This entails testing of treated effluent through the three coldest 
months of the year, December, January and February and the unit being able to meet 
established discharge limits. 

The economics of introducing a new treatment system to Alaska can be daunting and 
expensive. Systems that perform well in mild climates may not function as designed during 
the winter in Alaska. Manufacturer’s representatives who already have systems approved in 
Alaska have an investment in that system, and unless another system fills a niche that the 
one they are representing does not, there is little economic incentive to back a new 
technology through the testing and approvals required in Anchorage. 

Not all STU’s are the same. The treatment level that most provide is dependent on the level 
of biocommunity maturity resident in the treatment media (either the septic tank effluent or 
a media surface). Most systems require that the system ’acclimate’ over a relatively short 
period of time (a few weeks at most) to build up this biocommunity to effect the treatment of 
the effluent in the tank, and that period can vary between systems. Systems that require a 
long build up phase can suffer from lack of nutrients during periods when the system users 
are not discharging to the septic tank/treatment unit, such as vacations, renovations, etc, 
and can partially or completely die off, requiring a new acclimation period when use resumes. 

Until February of 2008, the AX-20 was the only STU recognized as having nitrate reducing 
capability. The intermittent sand filter is seldom, if ever, installed now, and the Biocycle 
does not claim nitrate reduction. The Quanics Aero-Cell winter testing data appears to prove 
the system capable of reducing nitrates to meet the MOA requirements and of meeting 
Category III treatment system standards. 

Bio-Microbics has a representative in Fairbanks, Mr. Bob Tsigonis, PE of Lifewater 
Engineering who proved to be very knowledgeable and helpful in explaining the application 
of the FAST technology to the Fairbanks climate, which can be much colder than 
Anchorage. A number of FAST systems have been installed in the Fairbanks area, and are 
working well. Mr. Tsigonis indicated that he has applied arctic engineering principles to 
modifying the basic FAST system that allow it to maintain a 60°F internal temperature 
when the ambient temperature is -60°F. The study team feels confident to recommend the 
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FAST system for installation as a Category I system, at a minimum, if provided through 
Lifewater Engineering, due to their experience with arctic engineering and the FAST 
treatment system. 

The Cromaglass treatment units have been installed successfully in Alaska and other cold 
climate regions. These treatment units appear to be applied more for the commercial market 
than the single family market, but have models sized for application to single family use. The 
Cromaglass treatment units are sequencing batch reactors using suspended aerobic growth 
for treatment. They are capable of treating BOD and TSS to less than 10 mg/L, and 
providing Total Nitrogen levels of 10 mg/L or less, so appear to meet the Municipal 
requirements for Category III nitrate reduction systems. 

The Cromaglass systems are manufactured in ten different treatment volumes from 300 GPD 
through 15,000 GPD in single tank units. The treatment units are shipped in individual 
fiberglass tanks, allowing them to be installed and moved if the need arose. For application 
to commercial camps this can be a benefit, however for single family wastewater treatment is 
has little application. 

Similar to Advantex technology, the Cromaglass systems are equipped with remote sensing 
and monitoring equipment that allow a remote operator to be alerted to an alarm and call for 
maintenance. 

Cromaglass treatment units have established a history of working well in Colorado, both for 
individual OWS and neighborhood wastewater system.  A cluster system in Montrose County 
serves a 258 lot subdivision above 9,000 feet elevation. Systems have been installed in cold 
weather regions such as Wisconsin, Connecticut and northern New Jersey with success. 
Treatment results for Total Nitrogen removal in a system installed for a school in upper New 
Jersey indicate monthly effluent levels of <10 mg/L. 

While the Biocycle unit is not a nitrate reducing system, it has maintained a good record of 
operation, and appears to be providing adequate secondary treatment for homes in the 
municipality. The service interval of the manufacturer is excellent. This treatment system 
appears to have proven itself to be acceptable for the Anchorage Hillside environment and 
market. There are currently about 230 Bicycle systems installed throughout Alaska, with 
approximately 160 on the Hillside. 

The monitoring and maintenance program for the Biocycle is impressive. The manufacturer 
provides quarterly inspections of the systems to observe the function and perform cleaning 
and minor repairs if required, at about the same cost as other systems for biennial O&M. 

The Orenco AX-20 trickling filter treatment system is one that the study team is very 
familiar with, and that produces excellent effluent quality in the subarctic environment of 
Anchorage. There are approximately 155 AX-20 systems installed on the Hillside at this 
time, that are performing well and discharging highly treated effluent to the soil. The AX-20 
system uses geotextile media as the substrate for their trickling filters. This technology is 
quick to adjust to changes in use, and is capable of a very high treatment level. The 
Advantex system has proven to be very effective at treating household strength wastewater 
and discharging high quality effluent on the Anchorage Hillside. The system meets the MOA 
Category III treatment requirements and nitrate reduction standards. 
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The Orenco systems products are capable of being connected to remote telemetry units in the 
control panel that alert a technician of problems and allow immediate reaction. The remote 
technician can troubleshoot and diagnose the system from a laptop computer, and gain an 
understanding of the problem before traveling to the site. 

The study team favors the technology of the trickling filter over suspended growth/blower 
systems because they use a pump to spray the effluent over the trickling media. Suspended 
growth systems usually utilize a blower or a mixer to circulate the effluent in the tank to 
maintain higher aeration levels. Blowers can (but may not) have shorter lives and require 
more frequent attention from the maintenance entity than do pumps. While some blowers 
can be economical to repair, the general life of a blower is below that of a pump. 

Results reported for the cold weather testing of the Quanics Aero-Cell indicate that it can 
achieve a high level of treatment, and that it has met the requirements of a Category III, 
nitrate reducing treatment system. 

The Quanics treatment system is a trickling filter, similar to the AX-20 system, using foam 
cubes as the media for biocommunity growth. One advantage the Quanics system may have 
over the AX-20 is that when a home exceeds 4-bedrooms, a larger treatment unit can be 
installed rather than another standard unit. The AX-20 requires that another AX-20 
treatment unit be added with each addition of bedrooms in increments of four. The base 
Aero-Cell unit is the 650, and the larger unit is the 1050. The numbers indicate treatment 
capacity in gallons per day. Reports from the Anchorage representative, Garness Engineering 
Group, note that the results of tests indicate high treatment levels and good nitrogen 
reduction.  

The Puraflo Peat filtration unit is an interesting treatment system, using peat as the 
filtration/treatment media. These systems have been installed in cold climate areas such as 
Canada, Northern Minnesota and British Columbia, and have performed well. For cold 
climate applications, the unit is insulated with foam.  

The peat media is claimed to last about 15-years, after which it needs to be replaced. The 
basic system is not a nitrogen reducing system, but nitrogen reduction can be added with a 
carbon source and recirculation of 50% of the effluent.  

Claimed treatment levels for the Puraflo system are less than 10 mg/L for BOD and TSS and 
less than 5 mg/L for nitrates. These treatment levels may vary in the Anchorage 
environment. 

The SeptiTech M400 treatment unit is also a trickling filter treatment system for a single 
family application.  

The treatment system relies on a 1,000 gallon primary tank in front of the SeptiTech M400 
unit, that has a capacity of 440 gallons per day. Treatment reflected in EPA Environmental 
Technology Verification Program (ETV) testing indicates that the unit can provide high 
levels of treatment for BOD, TSS and other contaminants. Nitrogen reduction results were 
good, showing a Total Nitrogen (TN) reduction to 8.5 mg/L after an 8-week start up period.  

No installations were reported in cold climate areas, although the testing was conducted in 
Massachusetts, which can experience cold winters. 
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Figure 9.  AX-20 Treatment Unit 

Figure 10.  Septic Tank Manhole Risers with Pump 
Discharge  

The SeptiTech M400 is a treatment system that can be recommended for testing in Alaska. 
With modifications, such as insulation, it may prove to be able to meet Category III 

treatment levels with 
nitrogen reduction. 

Little information aside 
from manufacturer’s 
literature was uncovered for 
the Zoeller Fusion 
treatment system. This is a 
relatively recent 
introduction into the U.S. 
onsite wastewater market, 
although it has had success 
in Japan, where it 
originated. The technology 

is bases on sequencing batch 
reactor operation and a 
‘fluidized bed’ media that 
provides aerobic treatment. 

Three sizes are manufactured for 3 through 5-bedroom residential applications. The claimed 
treatment quality is very high, however the applicability to the Anchorage environment 
without modifications for cold weather is unknown. The study team cannot recommend this 
technology for the Hillside without additional information. 

During the second public 
meeting/presentation for the 
Phase I Report results, the 
team was asked to investigate 
technology that is gaining 
popularity in Europe and 
Japan. The membrane 
bioreactor (MBR) is a 
treatment system that utilizes 
micro, ultra and nano filtration 
to filter out contaminants from 
the wastewater. The process 
involves pretreating the 
wastewater in a septic tank, 
and for larger plants, an 
aerobic treatment chamber, 
before passing the clear 

effluent through proprietary 
‘screens’, that can be flat panel 
or hollow fiber cassettes. The 
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effluent is forced through the membrane either by pressure or vacuum. The screening 
capability of the microfiltration units is generally about 1 micron, where the ultrafiltration 
units are capable of filtering out material down to 0.2 microns (a micron is one millionth of a 
meter, or 0.00004 inches). Most bacteria range from about 0.2 to 2 microns, allowing the 
ultrafiltration units to filter out most bacteria. 

The treatment level of ultrafiltration units is extremely high. It is difficult to detect by 
human senses that the effluent produced by these units is not drinking water quality, 
although it does not meet drinking water standards. It is clear, and generally odorless. 
MBR’s are capable of producing effluent quality results of BOD5= <2 mg/L, TSS= <2 mg/L, 
and Total Nitrogen levels= <3 mg/L. The downside of MBR’s is their cost and general 
treatment unit size. Costs can be very high, several times what a typical aerobic secondary 
treatment system such as those described above would be, and generally, single family sized 
systems are not readily available in the U.S. Reports from representatives of the Kubota 
MBR in Japan indicate that closet sized units are available there. 

Currently there is one, readily available, single family sized MBR on the market in the U.S. 
The BioBarrier unit manufactured by BioMicrobics is small enough to fit in a standard 1,000 
gallon concrete tank, and should be able to fit in the typical 1,000 gallon steel tanks used in 
Anchorage, with some modifications. The system provides very high treatment levels within 
2-minutes of start up.  

The down side of an MBR is a higher initial cost, about 20% more than established 
secondary treatment systems in Colorado, and a higher level of required monitoring and 
maintenance that will cost more annually. 

Homeowner Education Program 

In conjunction with monitoring and maintenance training for homeowners who want to 
maintain their own systems, a general onsite wastewater system user’s education program 
should be developed and implemented to provide the public with factual information 
regarding their wastewater collection, treatment and dispersal systems. While a program 
such as this can add a burden of cost to the Municipality, it can increase the awareness of the 
public and potentially reduce the possibility for failed drainfields and discharges of untreated 
wastewater to the environment. 
Homeowner education programs can take a number of forms, depending on the level of 
funding available, and the volunteer spirit of local OWS engineers and professionals. Many 
states offer homeowner education materials that are available on-line for homeowners to 
access, obtain and read. However, this passive method of educating people using onsite 
wastewater systems does not appear to provide the interest level that face-to-face meetings 
with a source of information outside the local Onsite Wastewater office. By bringing in 
outside speakers to educate homeowners, the local agency reinforces the message that it has 
been presenting over the years. 
 
Classes can be short; 2-hours or so in length, and can cover the following topics: 
• Onsite Wastewater system mechanics 
• Onsite Wastewater system operation 
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• Onsite Wastewater system monitoring and maintenance 
• How failed systems can affect human health and the environment 
• History and evolution of OWS 
• Causes of OWS failure 
• Questions and answers 
 
Classes can be modeled after successful programs in other states, such as Minnesota, 
Washington and Arizona. The MOA Onsite Water and Wastewater Office can recruit 
volunteers from the professional community to present the homeowner education at a 
location furnished at no cost by the Municipality. Presenters can volunteer their time as a 
community service to help educate homeowners and OWS users in the area. The program can 
be a simple PowerPoint presentation created as a joint effort of the MOA Wastewater Office 
and local engineers and professionals. The program can be presented in multiple locations on 
consecutive evenings with multiple presenters to minimize cost to the Municipality. The 
system can be free in the beginning, with small fees charged attendees as the program gains 
popularity. 
 
Multiple benefits can be obtained through an Onsite Wastewater Homeowner Education 
Program. Attendees discuss what they have learned with their neighbors, and spread the 
information regarding proper system use, monitoring and maintenance. By learning about 
proper operation and maintenance of their own systems, they are better equipped to observe, 
record and care for their own systems, thus potentially reducing the possibility of failure and 
pollution. 
 
Without a well thought out Onsite Wastewater Homeowner Education Program, the 
community relies on the homeowner to find information regarding the care of the OWS on 
their own, and to understand the information they find. Some of the information available 
from written sources and neighbors is more myth than factual, helpful data that can be used 
to properly maintain a system. By creating and implementing an education program that 
brings together professionals, regulators and interested homeowners, the Municipality 
ensures that accurate, fact based information is passed on to the community’s onsite 
wastewater system owners and users. 
 
Improving Monitoring and Maintenance of Individual OWS 
All OWS require some level of monitoring and maintenance to function at acceptable levels. 
Scum and sludge accumulate in the septic tank reduce the treated effluent zone and thereby 
reduce the treatment level in the tank. 

By monitoring scum and sludge depths in the tank, the person monitoring the tank can 
determine when the tank should be pumped. This extends pumping intervals as long as 
possible while the tank is operating at an acceptable level, reducing overall pumping costs 
during the life of the system. 

Monitoring and maintenance of even conventional gravity flow tanks requires some 
education to allow the person performing the work to understand what they are seeing. Most 
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homeowners never receive any kind of formal education about the operation, monitoring and 
maintenance of their onsite wastewater systems, but are left to provide whatever service the 
system receives. Maintenance by a trained, professional monitoring and maintenance 
technician is, in most cases, better than that of the homeowner. The study team has 
recommended that annual onsite wastewater system monitoring and maintenance be 
required, and be performed only by trained personnel. 

An impediment to the monitoring and maintenance of most OWS in Alaska is the lack of 
manhole sized risers to the finished grade surface. Manhole risers can be retrofitted to 
existing tanks, but can be expensive, costing in excess of $1,500 to be retrofitted to a 
standard steel septic tank. However the ability to determine tank integrity, install and access 
outlet filters and verify that the tank has been properly pumped can be worth the cost. 

If we look at the basic design of an onsite wastewater treatment system, we essentially have 
a permitted, non-point pollution device that is allowed to discharge partially treated 
wastewater into the ground. To allow homeowners to perform monitoring and maintenance 
of their individual OWS, the study team recommends that the Municipality require that 
homeowners served by onsite wastewater treatment systems either contract for the 
monitoring and maintenance of their systems, or attend Municipality sponsored/approved 
training sessions to learn how to properly monitor and maintain the system. The training 
should at least consist of sections on the care and feeding of the septic tank, proper septic 
tank design/configuration and operation, piping, drainfield design/configuration and 
operation, troubleshooting, monitoring and maintenance observations and readings and 
proper data recording for future use. 

The interval between system monitoring events can vary, depending on the complexity of 
the system. For secondary treatment systems, a manufacturer trained maintenance 
technician is required. For systems with pumps, siphons, effluent filters or conventional 
gravity flow, either a contracted maintenance entity can perform the inspections, cleanings, 
etc, or a trained homeowner can adequately inspect and maintain their own system. 

Why should homeowners properly maintain their systems? The reasons behind these 
recommendations are that unmaintained OWS can adversely affect the community they are 
in. Leaking tanks can discharge untreated effluent to the ground, during low groundwater 
conditions, as well as discharge unconsidered volumes of effluent to the drainfield during 
periods of high groundwater, which can cause hydraulic failure. Untreated wastewater 
discharged to the ground surface can foul drainage courses, cause odor problems, create 
unsanitary conditions in yards and contaminate down gradient wells. 

A checklist of inspection tasks should be provided to each homeowner performing their own 
OWS monitoring and maintenance to allow troubleshooting and a reference for future 
maintenance events. While reporting maintenance events to the Municipality would 
probably not be a welcome recommendation, it could assist the Municipality in assessing the 
general health of systems and allow the Onsite Wastewater Office to make recommendations 
to homeowners to facilitate better maintenance and operation of their systems. 

The onsite wastewater system consultant agrees with the recommendations of the onsite 
water consultant that a groundwater protection plan, such as recommended in the 1996 
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Bristol Environmental Report should be designed and implemented. A proactive 
groundwater protection plan including community water resource assessment, well 
monitoring and groundwater stewardship can provide early warning of aquifer 
contamination and allow the community time to react. An effective OWS monitoring and 
maintenance program is one aspect of a good groundwater protection plan that can provide 
early detection of OWS contamination in the community. 

Response to the On-Site Wastewater System Technical Review Board 
During a meeting of the Anchorage On-Site Wastewater Technical Review Board (OWTRB) 
on February 13, 2008, the Board indicated interest in knowing if the group developing the 
Hillside District Plan were interested in a combined neighborhood wastewater system 
statement of interest from other agencies, such as ADEC and the Municipal Onsite Water 
and Wastewater Office, in addition to the Anchorage Water and Wastewater Utility. 

The Hillside District Plan Onsite study team believes that joint cooperation of all agencies 
having interest and/or jurisdiction over the development of a neighborhood wastewater 
system Plan is in the best interest of the people of the Municipality of Anchorage, and also 
the agencies themselves. 

A well thought out, mutually agreeable plan is always better than a set of spur-of-the-
moment responses to problems. It is strongly recommended that the Municipality of 
Anchorage (all concerned departments) meet with the state ADEC to discuss the issues of 
neighborhood wastewater system, throughout the municipality. This meeting should either 
generate an agreement of agency jurisdiction of neighborhood wastewater systems, or lead to 
further meetings having the goal of establishing a jurisdictional agreement. A neighborhood 
wastewater system Plan should be developed once jurisdiction is established. 

It is recommended that a single regulatory agency/department be made responsible for all 
OWS (single and multi-family residential, commercial and neighborhood systems) within the 
boundaries of the Municipality of Anchorage. The most likely candidate for this would be the 
Onsite Water and Wastewater Office of the Municipality of Anchorage. Adequate funding 
and staffing must supplement any addition of responsibilities to the department. 

The team also strongly recommends that the Pio Lombardo document Cluster Wastewater 
Systems Planning Handbook, written through the National Decentralized Water Resources 
Capacity Development Project be referenced as a guideline for developing policy regarding 
the engineering, installation, ownership, operation, management and funding of any 
neighborhood wastewater system Plan that is developed for the Municipality. 

The handbook provides clear guidance for the segments of a plan for neighborhood 
wastewater systems, and can both provide the interested agencies with contacts to obtain 
more information from, and to prevent the interested parties from having to reinvent the 
wheel. 

A copy of the final AWWU resolution regarding neighborhood wastewater systems has been 
included in Appendix D at the end of this report. It is important to note that the resolution 
included in this supplementary report is not the original joint resolution with the Onsite 
Wastewater Technical review Board. The Board chose not to accept the AWWU resolution 
to discourage neighborhood systems. 
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Conditions for Implementation of Neighborhood “Cluster” Wastewater Systems & 
AWWU Board Resolution No. 2008-02(S) 

Two documents have been drafted by AWWU regarding neighborhood wastewater systems 
that should be commented on in this report. The first, Conditions for Implementation of 
Neighborhood “Cluster” Wastewater Systems provides guidelines and opinions from the 
AWWU Board regarding the conditions under which neighborhood systems should be 
allowed to be permitted, designed, installed, operated, managed and maintained. The OWS 
study team agrees, to a degree, with this document and supports most of the conditions 
outlined. There are a few conditions stated in the AWWU document that should be clarified. 
The Planning portion states that ‘Any surface discharge must meet NPDES requirements’. 
No surface discharge is recommended by the OWS study team; neither to the surface of the 
ground or a water body such as a stream or pond. Is AWWU recommending surface 
discharge of wastewater effluent? Under the Design portion of the document, it is 
recommended that design criteria be ‘vetted’ through the public. The OWS study team 
recommends that this statement be clarified and that the term ‘vetted’ be clearly defined 
regarding what the scope of that ‘vetting’ should be. It is recommended that public comment 
be solicited, with the understanding that the general public does not possess the expertise to 
create design criteria for a complicated wastewater collection, treatment and dispersal 
system. The Construction section of the AWWU document recommends that installation of 
proprietary equipment be under the direct control of the vendor. The study team commented 
on this previously, indicating that the vendor is not the appropriate agent to manage a 
construction process, and provide oversight and guarantees. Any installation process should 
be under the oversight of the manufacturer or his authorized representative. 

AWWU Board resolution 2008-02(S) recommends discouraging neighborhood wastewater 
systems in Anchorage except where an ‘extreme’ need has been demonstrated and adequate 
safeguards are in place to protect public health and safety. However, no definition of what 
would constitute an extreme need has been provided. The resolution indicates that prior 
experiences with neighborhood systems have shown that systems are at risk of financial and 
operational mismanagement, poor design and premature failure. Any mechanical system 
designed for any function is subject to these same conditions. The neighborhood systems 
designed and installed in the past in Anchorage were not held to the standards recommended 
in this report, and the conditions under which past systems were regulated, designed, 
installed, operated and managed are well below those contained herein. An evaluation of the 
neighborhood wastewater system originally designed in 1985, with a drainfield replacement 
in 1987, for Country Lane Estates indicated that the system was not designed in accordance 
to current engineering understanding of neighborhood systems. The reviews of the 
installation by local Anchorage engineers indicate that the system was not installed in 
accordance with the design, and evaluations of HOA meeting minutes and engineer’s reports 
indicate that the system was not maintained properly. Citing the failure of such a system 
should not be grounds for ‘discouraging’ future neighborhood wastewater systems. Whether 
or not neighborhood wastewater systems are allowed should be based on factual data and a 
clear understanding of their pro’s and con’s related specifically to the Hillside District. 

 



ONSITE WASTEWATER SYSTEMS  Phase II Hillside District Plan Report 41  

Figure 11.  Groundwater Protection  

Groundwater Protection Program 
The two portions of the onsite report have been written separately by different authors with 
engineering knowledge specific to the two areas of study: groundwater and onsite 
wastewater. Both engineering disciplines agree that a proactive Groundwater Protection 
Program (GPP) is recommended for the Hillside District. 

A proactive GPP is one that 
incorporates monitoring, enforcement 
and contingency planning to create an 
early warning system to alert the 
community that a groundwater threat 
is mounting, has predetermined 
solutions thought through, and has the 
ability and authority to implement the 
solutions to prevent a serious 
contamination of the drinking water 
resource for those people using onsite 
wells on the Hillside. 

An early warning system for 
approaching groundwater 
contamination problems can be effected 

by establishing a comprehensive 
sampling and testing program for the 
wells on the Hillside. This program can 
include all wells on the Hillside, or it 

can target wells (both public and private) in a grid or matrix that hydrologists and 
hydrogeologists agree will furnish adequate data to provide warning of increasing 
contaminants in the groundwater. 

If a GPP is established, there must be an agency in charge of the program that has a 
mandate to investigate, collect and store data, sample, test and assess the data to understand 
any trends that may appear as a threat to the Hillside groundwater, and report their findings 
to the public. Any agency responsible for a GPP must have adequate funding for personnel, 
field work, testing, data organization and storage and statistical assessment of the data 
collected. The collection and storage of data must have a purpose, and be managed by 
personnel who understand the goal of the GPP, and who create a cohesive, complete, easy to 
use data base that can be accessed by all concerned agencies, and that provides useful 
information. 

It should be understood that just because one agency is already collecting well and 
groundwater data, does not mean that it is being properly collected, tested, managed, or 
forms a useful database to assess the Hillside groundwater status. 

It is important that the GPP is preceded by a community groundwater assessment, either 
through evaluation of existing collected data or, preferably, through a specific groundwater 
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assessment program aimed at furnishing the regulatory agency with useful information from 
a wide range of sources over the Hillside. 

Any GPP that is created must be adequately funded to be able to effectively carry out the 
tasks it is charged with. To create a GPP and not fund it is little better than not creating a 
GPP at all. How a GPP is funded is certain to be a controversial issue on the road to 
establishing the program, if that is what is decided should be done.  

One method of funding a GPP is to assess a nominal annual onsite wastewater system fee of 
between $30 and $40 that would be paid to the GPP management agency.  This fee for 
approximately 8,000 onsite wastewater systems on the Hillside would generate $240,000 to 
$320,000 annually. If it is assumed that an established agency/organization manages the 
GPP, then this level of funding could support additional field technicians plus an office 
information specialist to collect groundwater data from Hillside wells and manage a 
groundwater database. It is assumed that added field technicians, working year round could 
inspect, document and sample 500 wells on an established grid annually.  
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APPENDIX A 
NEIGHBORHOOD WASTEWATE SYSTEM VS 

CENTRALIZED PIPED WASTEWATER SYSTEM COSTS 
 

 

 

 

 

 

 

 

 



SUBDIVISION NUMBER OF LOTS DEVELOPABLE 
LOTS PIPE COST1 TREATMENT2 COST/LOT3 COST/ACRE COST/LOT PIPE COST/LF DEVELOPABLE 

LOTS
Audobon Hills 31 28 $111,840 $1,147,666 $44,982 $35,986 $415,888 $1,069 31

Birch Tree Estates 50 46 $69,499 $1,370,009 $31,294 $37,882 $152,358 $1,014 50

Denali View 21 21 $117,440 $765,568 $42,048 $31,536 $601,746 $1,078 21

Drake 45 43 $43,294 $1,630,497 $38,925 $29,889 - - 45

Elmore 69 67 $72,081 $1,715,224 $26,676 $23,517 $152,358 $1,014 69

Fronius Forest 2 - - - - - $230,991 $1,029

Grecian Hills 38 38 $26,024 $1,062,853 $28,655 $72,592 $230,991 $1,029 38

Kimberly Manor 12 9 $21,808 $648,716 $74,503 $20,319 $230,991 $1,029 12

Loma Estates 26 24 $111,132 $943,211 $43,931 $29,287 $169,724 $1,139 26

Mindyer Manors 15 15 $56,790 $459,537 $34,422 $25,816 $169,724 $1,139 15

Paradise Valley 212 195 $886,324 $5,865,953 $34,627 $43,563 $139,356 $1,144 212

Rabbit Creek Heights 262 261 $1,156,563 $6,249,064 $28,374 $35,604 $124,513 $1,033 262

Rabbit Creek View 72 71 $315,693 $2,518,358 $39,916 $26,991 $124,513 $1,033 72

Shenandoah Hills 9 9 $6,640 $293,056 $33,300 $23,054 $148,608 $1,081 9

Siefker 32 32 $119,027 $1,222,332 $41,917 $21,291 - - 32

Sky Harbor Estates 22 22 $34,307 $498,832 $24,234 $106,628 - - 22

South Hills 71 66 $363,350 $2,315,909 $40,595 $30,104 $230,991 $1,029 71

Susitna View 24 19 $106,838 $835,072 $49,574 $47,095 $169,724 $1,139 24

Talus West 102 102 $476,400 $2,671,586 $30,863 $48,431 $148,608 $1,081 102

Terrace Heights 19 19 $34,626 $532,306 $29,839 $43,610 $230,991 $1,029 19

Trails End 82 - - - - - $372,034 $999

Valhalla 36 36 $76,685 $948,430 $28,475 $56,951 $148,608 $1,081 36

Woodridge 26 26 $113,358 $743,276 $32,947 $29,539 $169,724 $1,139 26
1Pipe cost/LF includes all on-lot costs of septic tanks, pumps, controls, piping and well as transmission pipe to the off lot treatment area.
2Treatment costs include all tankage, buildings, treatment units, drainfields as well as the land cost the treatment system is on.
3Cost per lot is the total cost for the onsite and offsite components of the neighborhood system divided by the number of developable lots.

CLUSTER SYSTEM AWWU
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APPENDIX B 
CHALLENGED SUBDIVISION NEIGHBORHOOD 

WASTEWATER SYSTEM COST ESTIMATE 
 
 
 
 
 
 
 



NUMBER ON LOT TRANS PIPE TRANS6 TOTAL COST TREATMENT1 TREATMENT TOT COST TREATMENT TREATMENT
SUBDIVISION OF LOTS COST4 COST/LF PIPE LF TRANS PIPE AREA REQ. AC LAND COST/AC LAND UNITS UNIT COST EA

Audubon Hills 31 $6,000.00 $56.00 1890 $105,840.00 3.38 $110,000.00 $371,800.00 8 $55,000.00
Birch Tree Estates 50 $6,778.50 $56.00 1120 $62,720.00 2.8 $90,000.00 $252,000.00 12 $55,000.00
Denali View 21 $6,000.00 $56.00 1990 $111,440.00 2 $90,000.00 $180,000.00 6 $55,000.00
Drake 45 $6,894.00 $56.00 650 $36,400.00 4.47 $110,000.00 $491,700.00 12 $55,000.00
Elmore 69 $6,560.88 $56.00 1170 $65,520.00 3.5 $110,000.00 $385,000.00 16 $55,000.00
Grecian Hills 38 $6,423.95 $56.00 350 $19,600.00 2.1 $100,000.00 $210,000.00 9 $55,000.00
Kimberly Manor 12 $7,807.50 $56.00 250 $14,000.00 2.1 $110,000.00 $231,000.00 4 $55,000.00
Loma Estates 26 $6,411.92 $56.00 1870 $104,720.00 2.5 $110,000.00 $275,000.00 7 $55,000.00
Mindyer Manors 15 $6,390.00 $56.00 900 $50,400.00 1.3 $110,000.00 $143,000.00 3 $55,000.00
Paradise Valley 212 $6,004.25 $56.00 15720 $880,320.00 11.77 $110,000.00 $1,294,700.00 50 $55,000.00
Rabbit Creek Heights 262 $6,043.44 $56.00 20545 $1,150,520.00 11.2 $90,000.00 $1,008,000.00 60 $55,000.00
Rabbit Creek View 72 $6,012.50 $56.00 5530 $309,680.00 3.44 $90,000.00 $309,600.00 27 $55,000.00
Shenandoah Hills 9 $6,640.00 $56.00 0 $0.00 0.7 $90,000.00 $63,000.00 3 $55,000.00
Siefker 32 $7,026.56 $56.00 2000 $112,000.00 2.53 $90,000.00 $227,700.00 10 $55,000.00
Sky Harbor Estates 22 $6,306.82 $56.00 500 $28,000.00 1.96 $90,000.00 $176,400.00 3 $55,000.00
South Hills 71 $6,069.72 $56.00 6380 $357,280.00 4.5 $110,000.00 $495,000.00 20 $55,000.00
Susitna View 24 $6,037.50 $56.00 1800 $100,800.00 2.2 $110,000.00 $242,000.00 6 $55,000.00
Talus West 102 $6,000.00 $56.00 8400 $470,400.00 5.05 $90,000.00 $454,500.00 26 $55,000.00
Terrace Heights 19 $6,626.32 $56.00 500 $28,000.00 1.28 $90,000.00 $115,200.00 5 $55,000.00
Valhalla 36 $6,685.00 $56.00 1250 $70,000.00 1.7 $90,000.00 $153,000.00 9 $55,000.00
Woodridge 26 $6,138.46 $56.00 1920 $107,520.00 2 $90,000.00 $180,000.00 6 $55,000.00

NUMBER OF TREATMENT3 DESIGN, PERMIT COST/
DRAINFIELDS SYST COST & ADMIN (X 1.54) 2 TOTAL5 LOT

Audubon Hills 1 $514,700.00 $261,165.60 $1,259,505.60 $40,629.21
Birch Tree Estates 2 $944,400.00 $173,609.19 $1,439,507.69 $28,790.15
Denali View 1 $424,950.00 $160,617.60 $883,007.60 $42,047.98
Drake 2 $849,900.00 $288,896.76 $1,673,790.76 $37,195.35
Elmore 2 $1,083,400.00 $246,823.68 $1,787,304.56 $25,902.96
Grecian Hills 2 $725,400.00 $127,452.93 $1,088,876.88 $28,654.65
Kimberly Manor 1 $281,200.00 $136,516.05 $670,523.55 $55,876.96
Loma Estates 1 $459,700.00 $208,511.24 $1,054,343.16 $40,551.66
Mindyer Manors 1 $208,650.00 $107,886.60 $516,326.60 $34,421.77
Paradise Valley 5 $3,393,500.00 $1,177,753.10 $6,752,277.35 $31,850.36
Rabbit Creek Heights 5 $4,072,200.00 $1,168,864.26 $7,405,627.70 $28,265.75
Rabbit Creek View 1 $1,871,100.00 $337,657.95 $2,834,050.45 $39,361.81
Shenandoah Hills 1 $192,450.00 $37,605.60 $299,695.60 $33,299.51
Siefker 2 $807,400.00 $187,232.34 $1,341,358.90 $41,917.47
Sky Harbor Estates 1 $208,650.00 $113,781.68 $533,138.50 $24,233.57
South Hills 2 $1,357,400.00 $463,508.85 $2,679,258.57 $37,736.04 6 Transmission pipe is from lots served to offsite treatment and dispersal site
Susitna View 1 $404,700.00 $188,372.25 $941,909.75 $39,246.24
Talus West 2 $1,714,400.00 $502,686.00 $3,147,986.00 $30,862.61 5 All costs include installation
Terrace Heights 1 $336,200.00 $80,906.21 $566,932.53 $29,838.55
Valhalla 2 $671,400.00 $124,029.90 $1,025,114.90 $28,475.41 4 Includes all pipe cost within subdivision boundary

Woodridge 1 $404,700.00 $158,575.57 $856,934.03 $32,959.00
1 Acres assumed purchased 2 Includes engineering, permitting, bonding and admin 3 Includes Treatment Septic Tank, Recirculating Tank and AX-100 Treatment pods

CHALLENGED SUBDIVISION NEIGHBORHOOD ONSITE WASTEWATER SYSTEM COST ESTIMATE

COWC 2008
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APPENDIX C 
ONSITE WASTEWATER SYSTEMS  

SOLUTIONS TOOLBOX 
 

 

 

 

 

 

 

 



C
on

st
ra

in
t

Sh
al

lo
w

Sh
al

lo
w

 
St

ee
pe

r
Sl

ow
 P

er
c

Fa
st

 P
er

c 
Ef

flu
en

t
Ti

gh
t L

ot
 

Po
te

nt
ia

l S
ol

ut
io

n
B

ed
ro

ck
G

ro
un

dw
at

er
Sl

op
es

So
ils

So
ils

C
on

ta
m

in
an

ts
Sp

ac
e

M
ou

nd
ed

 D
ra

in
fie

ld
X

X
X

Sh
al

lo
w

 T
re

nc
h 

D
ra

in
fie

ld
X

X
X

X
X

X
X

Pe
rim

et
er

 T
re

nc
h 

D
ra

in
X

X
X

X
X

Sa
nd

 F
ilt

er
X

X
X

X
X

X

A
er

ob
ic

 T
re

at
m

en
t

X
X

X
X

X
X

B
ed

 D
ra

in
fie

ld
X

X
X

X
X

X

A
lte

rn
at

in
g 

D
ra

in
fie

ld
s

X
X

X
X

X
X

Pr
es

su
re

 D
os

in
g

X
X

X
X

X
X

X

N
ei

gh
bo

rh
oo

d 
Sy

st
em

s
X

X
X

X
X

X
X

H
ol

di
ng

 T
an

k
X

X
X

X
X

Th
is

 o
ns

ite
 w

as
te

w
at

er
 s

ys
te

m
 't

oo
lb

ox
' i

s 
in

te
nd

ed
 to

 p
ro

vi
de

 th
e 

M
un

ic
ip

al
ity

 w
ith

 a
 s

et
 o

f l
ot

 s
pe

ci
fic

 c
on

ce
pt

s 
to

 a
llo

w
 d

es
ig

n 
an

d 
in

st
al

la
tio

n 
of

 a
n 

O
W

S
 to

 d
ea

l w
ith

 s
ite

 c
on

st
ra

in
ts

. S
om

e 
lo

ts
 m

ay
 re

qu
ire

 o
nl

y 
a 

si
ng

le
 s

ol
ut

io
n,

 w
he

re
 o

th
er

s 
m

ay
 re

qu
ire

 a
 c

om
bi

na
tio

n 
of

 s
ol

ut
io

ns
. I

t i
s 

as
su

m
ed

 th
at

 
th

e 
de

si
gn

 e
ng

in
ee

r w
ill

 w
or

k 
w

ith
 th

e 
pr

op
er

ty
 o

w
ne

r a
nd

 th
e 

M
un

ic
ip

al
 O

ns
ite

 W
as

te
r a

nd
 W

as
te

w
at

er
 O

ffi
ce

 to
 e

ns
ur

e 
su

ita
bl

e 
so

lu
tio

ns
 a

re
 a

pp
lie

d 
to

 
th

e 
lo

t

20
07

 M
un

ic
ip

al
ity

 o
f A

nc
ho

ra
ge

 H
ill

si
de

 D
is

tri
ct

 P
la

n
Fe

b 
2,

 2
00

8

O
ns

it
e 

W
as

te
w

at
er

 S
ys

te
m

s 
S

ol
ut

io
ns

 T
oo

lb
ox



ONSITE WASTEWATER SYSTEMS  Phase II Hillside District Plan Report 47  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

APPENDIX D 
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Conditions for Implementation of   
Neighborhood “Cluster” Wastewater Systems 

 
As approved by the AWWU Authority Board in conjunction with  

AWWU Board Resolution 2008-2(S) 
 
Neighborhood “cluster” wastewater systems (neighborhood systems) include collection, and 
treatment, of wastewater from more than one dwelling unit, structure, or property, with 
subsurface disposal of the wastewater treatment effluent, distinct from municipal public 
sewerage.  The Hillside District Plan is considering the use of neighborhood system technology 
as an alternative to conventional municipal sewerage and/or individual on-site treatment and 
disposal, where conventional systems are neither technically practical nor economically feasible. 
 
Although neighborhood systems have been implemented successfully in regions of the lower 48 
States with well-drained and uniform soil conditions, their effectiveness in Anchorage is 
constrained due to complex site conditions, including uneven terrain, variable frost susceptibility, 
and areas of shallow groundwater and bedrock.  Municipal code does not clearly indentify lines 
of authority for permitting, oversight, and enforcement, nor identify responsibility for planning, 
design, construction oversight, operation and maintenance, and administration of such systems.  
 
If neighborhood systems are to be accepted as a viable technology for use within the 
Municipality of Anchorage, adequate safeguards must be established to protect public health and 
safety.  At a minimum, the following conditions are recommended for implementation by the 
Municipality and developers of neighborhood systems prior to the expansion of their use on the 
Hillside or elsewhere in Anchorage. 
 
Regulation and Oversight 
 
• A municipal entity other than AWWU is established in accordance with state statute and 

municipal code with authority, responsibility, and resources to permit and oversee 
neighborhood wastewater systems, and enforce associated regulations. 

 
Ownership / Administration 
 
• An entity for ownership of the neighborhood system shall be established in accordance with 

state statute and municipal code. 
• The ownership entity must be responsible for all facets of the system from planning through 

decommissioning, and replacement service to affected properties should it be required. 
• The ownership entity must have the power of enforcement of service agreement. 
• The ownership entity must have legal authority for billing and collection of service charges.  
• The ownership entity assumes all risks for planning, design, construction, operation & 

maintenance, and closure and decommissioning. 
• The ownership entity is responsible for compliance monitoring to ensure performance of 

system and reporting to municipal, state, and federal entities as required by law. 
• The ownership entity communicates regularly with customers, regulators, and public, on 

costs and operational milestones, including standards of service quality. 
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• The ownership entity maintains insurance for general liability, pollution liability, fire and 
casualty, earthquake, and errors and omissions. 

• If greater than 10 customer accounts, the ownership entity is recognized by RCA through a 
Certificate of Public Convenience and Necessity. 

• The ownership entity is empowered to collect fees and charges, enforce agreements and tariff 
requirements, and lien property, or discontinue service for failure to pay. 

• The ownership entity follows Generally Accepted Accounting Practices to document 
expenses. 

• Rates to participating discharges based on revenue requirements defined by standard 
accounting principles, including reserve account for emergency repairs, and ongoing system-
wide maintenance, repair, and replacement.  

• The ownership entity has authority for entry to all parts of the system through platted 
easements or rights-of-way. 

• The ownership entity promotes and practices education and training for system users, 
owners, and maintenance staff. 

• The ownership entity develops and implements program reviews to identify knowledge gaps, 
implementation shortcomings, and necessary corrective actions. 

• The ownership entity maintains a long range financial plan, identifying future operating and 
capital expenses, and revenue requirements, including costs for replacement and closure. 

• The responsibilities of the ownership entity as described herein or prescribed by law are not 
diminished by contracting for administrative or technical support.  

 
 
Planning 
 
• Criteria allowing use are well-defined and spelled out in state regulations or municipal code 

and / or RCA tariff, as appropriate. 
• Any surface discharge must meet NPDES requirements. 
• Subsurface effluent discharge limits are set to protect long term public health and protection 

of the environment.  
• Subsurface disposal is limited to land reserved through zoning and platting process for 

neighborhood wastewater discharge. 
• Local hydrogeology is adequately understood and documented – including identification, 

characterization, and evaluation of on-site and off-site aquifers. 
• Prospective subsurface and surface flow paths are identified – potential for seepage is 

understood and avoided. 
• Site selection is a public process, subject to approval of the regulation and oversight entity.  

Site selection documentation includes determination of susceptibility of water supplies to 
potential contamination from the wastewater discharge – comments from neighbors are 
welcomed, documented, and considered. 

• If subsurface disposal system is used, a ‘contingent’ disposal area is identified. 
• A plan for management of residuals is submitted and approved by the regulatory entity, 

including collection, transportation, and disposal of septage, sludge, and scum.  
• Potential for future expansion of the system is considered. 
• Compatibility with zoning and the Comprehensive Plan is considered. 
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Design 
 
• Design criteria are developed through task force of experts and vetted in a public process.  
• Design criteria are adopted by the entity deemed responsible for regulation and oversight in 

state statute and municipal code. 
• Design provides for emergency notification of collection or process failure, mechanical or 

otherwise. 
• Design provides verification of assumptions regarding groundwater recharge such that a 

confining layer or frost could not force surface seepage of effluent to occur.  
• Design provides for verification of the quality of effluent discharge and groundwater 

movement through permanent monitoring wells.  
• Design stamped by registered professional engineer. 
• Design is reviewed and approved by ownership entity.  
• Design is approved by a municipal or state entity with regulatory oversight jurisdiction.  
 
 
Construction 
 
• Construction by qualified, bonded, and insured contractor. 
• If a proprietary vendor system for collection, treatment, and/or disposal is installed the 

contractor works under the direct control of the vendor. 
• Inspection and approval of the installation by both vendor and administering entity. 
 
 
Operation & Maintenance 
 
• Professional staffing with certifiable credentials, including appropriate licenses. 
• Operations and maintenance is provided by a licensed and bonded contractor. 
• Recordkeeping is thorough and can be used to document trends or sudden changes in 

operational characteristics. 
• Trained staff and equipment available to provide for emergency service on a 24 x 7 basis. 
• An adequate performance bond is posted by the operations and maintenance contractor to 

ensure diligence in the proper operation and maintenance of the system. 
 
 
Replacement or Closure and Decommissioning 
 
• The ownership entity retains full responsibility for replacement and/or closure of 

infrastructure at the end of its useful life. 
• Capital needs for closure and decommissioning are planned for and included in revenue 

requirements for rate-making. 
• The ownership entity is responsible for providing continuous wastewater service to all 

existing customers without disruption, should closure and decommissioning of a cluster 
system occur. 



ANCHORAGE WATER AND WASTEWATER UTILITY 
BOARD RESOLUTION  

No. 2008-02(S) 
   Meeting Date: March 12, 2008 
 
Subject:  Neighborhood Cluster Wastewater Systems 1 
 2 
 WHEREAS, “Neighborhood cluster wastewater systems (Neighborhood systems)” consist of 3 
wastewater collection from multiple sources on several properties, with treatment and disposal 4 
independent from municipal sewer infrastructure; and 5 
 6 
 WHEREAS, Neighborhood systems are being considered as an alternative wastewater disposal 7 
solution for portions of the Municipality of Anchorage where on-site and conventional municipal 8 
systems are neither technically practical nor economically feasible; and 9 
 10 
 WHEREAS, The State of Alaska Department of Environmental Conservation (ADEC) 11 
authorizes construction and operation of wastewater disposal systems in accordance with the Alaska 12 
Administrative Code at Title 18 Chapter 72; and 13 
 14 
 WHEREAS, ADEC has delegated authority for review and approval of such systems to 15 
Anchorage Water and Wastewater Utility (AWWU) where additions are connected to municipal sewer 16 
infrastructure; and 17 
 18 
 WHEREAS, ADEC has delegated authority for review and approval of such systems to the 19 
Municipality of Anchorage On-Site Wastewater Services Section for single family homes not connected 20 
to municipal sewer infrastructure; and 21 
 22 
 WHEREAS, Municipal code does not clearly identify lines of authority for permitting, 23 
oversight, and enforcement, nor identify responsibility for planning, design, construction oversight, 24 
operation and maintenance, and administration of neighborhood systems; and 25 
 26 
 WHEREAS, cluster systems even when properly designed and constructed must be properly 27 
maintained and operated to prevent failures that potentially endanger public health and safety; and 28 
 29 
 WHEREAS, the Municipality's prior experiences with neighborhood systems has shown that 30 
neighborhood systems are at risk of financial and operation mismanagement, poor design, and 31 
premature failure; and  32 
 33 
 WHEREAS, Neighborhood systems have been implemented successfully in regions of the 34 
lower 48 States with well-drained and uniform soil conditions, but their effectiveness in Anchorage is 35 
constrained due to complex site conditions, including uneven terrain, variable frost susceptibility,  and 36 
areas of shallow groundwater and bedrock; and 37 
 38 
 WHEREAS, AWWU currently holds a certificate of convenience and necessity with the 39 
Regulatory Commission of Alaska (RCA) to provide public wastewater service to the entire 40 
Municipality; and 41 
 42 
 WHEREAS, Neighborhood systems serving ten (10) or more connections will be classified as a 43 
public system requiring a certificate of convenience and necessity with the RCA; and 44 
 45 
 WHEREAS, Overlapping of certificates of convenience and necessity is not in the best interests 46 
of AWWU, and may lead to diffusion of responsibilities among certificated entities;  47 
 48 
 49 



NOW, THEREFORE, THE AWWU BOARD OF DIRECTORS HEREBY RESOLVES: 1 
 2 
1. Neighborhood cluster systems within the Municipality of Anchorage should be discouraged 3 
except where an extreme need has been demonstrated and adequate safeguards are in place to 4 
protect the public health and safety.  Such safeguards must include, at a minimum: (a) 5 
establishment of a qualified regulatory and enforcement agency, other than AWWU, at either the 6 
state or municipal level, with full authority, responsibility, and resources for oversight of 7 
neighborhood cluster systems; and (b) adoption through legislation of technical and financial 8 
criteria for implementation such as those indicated in the attached “Conditions for Implementation 9 
of Neighborhood Wastewater Systems”, and  10 
 11 
2. That upon adoption of the Hillside District Plan, the AWWU staff file an action with the RCA 12 
to amend AWWU’s wastewater certificate of convenience and necessity boundaries to exclude all areas 13 
of the Hillside that are designated appropriate for neighborhood cluster wastewater systems. 14 
 15 
 16 
Passed and approved by the Anchorage Water & Wastewater Utility Board of Directors. 17 
 18 
 19 
 20 
__________________________________      ______________ 21 
Calvin E. West, P.E.     Date 22 
Chair, AWWU Board of Directors 23 
 24 
Attachment: Conditions for Implementation of Neighborhood Wastewater Systems 25 
 26 




