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A. Overview

In 2000, the Pindands Commission formed a specia committee of Commission members and
representatives of three other organizations to investigate aternative septic system technologies that
would better meet the water quality requirements of the Comprehensive Management Plan (CMP) for
single family resdences on one to three acre lots as provided in Pindands Commission approved
municipa land use ordinances. In conjunction with the CMP s land use palicies, these water quality
regulations are devised to ensure the long-term protection of the high quality water resources in the
Pindands. The on-gte wastewater disposa systemsthat are currently permitted for use on these
smaller lots have not been effective in megting CMP standards.

After conducting extensive research, including contacting on-site technology demongtration programs
nationwide, retaining a consultant to assess the technica performance of sdected technologies, meeting
with technology vendors and other state and local agencies, and coordinating with the New Jersey
Department of Environmenta Protection (DEP) on an ongoing basis, the Committee identified severd
technologies that, based on the review of technologies conducted by the Commission and its consultant,
Dr. Anish Jantrania, P.E., can be expected to meet the CMP swater quaity standards. To be certain
that these technologies perform in the unique conditions of the New Jersey Pindands aswell asthey
have in other parts of the country, the Committee recommends that periodic testing be conducted as
recommended by Dr. Jantrania. The specifics of the testing program will be adopted by the
Commission in consultation with DEP. The Committee agreed on an interim program of gpprovd,
ingalation and monitoring of these five technologies for use under certain conditions and safeguards.
Development of along-term program to address the approva and use of these and potentialy other
dternative technologies on a permanent basis would commence after the interim program is underway.
It will be necessary to have in place by the end of the interim period, ingtitutional/government
arrangements that will ensure adequate long-term maintenance and monitoring of aterndive
technologies if permitsto build on lots of lessthan 3.2 acres using these technologies are to be issued on
acontinuing basis.

This report summarizes the Committee s activities and findings, and presents its recommendations for
an interim program and next steps.

B. Background

The high qudity of the surface and ground water resourcesin the Pindandsis one of the defining
characterigtics of the region, and amagor impetus behind the creation of the Pindlands Nationa
Reserve. Both the Federa and New Jersey Pindlands statutes call for the preservation, protection and
enhancement of the sgnificant values of the land and water resources of the Pinelands and its unique
ecosystem. Water resources in the Pindlands are protected by a combination of land use and water
quality programs established by the Pind ands Comprehensive Management Plan. The land use
program discourages development in important ecological and agricultural areas while directing growth
towards more suitable areas. Some of the designated devel opment areas are served by centra sewer
systems, but others are not. 1n these unsewered areas, municipalities may zone for residentia



development on lotsas smdl as 1 acre. One acre lots are dso permitted in non-growth areas if certain
conditions are met (e.g., grandfathered lots and cultural housing).

The CMP swater qudity program isamed a controlling the amount of nitrogen that entersthe
environment both because nitrate in itsdlf is a 9gnificant pollutant, but dso because it serves asan
indicator of changesin overd| water qudity. Thisgod is accomplished by limiting the concentration of
nitrogen in wastewater to 2 mg/l at the property line. Lot Szeis caculated by use of the Pindands
Septic Dilution Modd using standard assumptions specified in the CMP (and listed in Appendix 1) and
information on the type of on-ste wastewater digposa sysem used.  The Mode caculatesthat a
standard septic system, to which no nitrogen remova is attributed, requires a least a 3.2 acrelot to
dilute the concentration of nitrogen to 2 mg/l at the property line. If the nitrogen concentration of the
wadtewater exiting the system islowered through use of a different type of on-dte wastewater trestment
gystem, asmadler, minimum 1 acre lot Sze lot Sze is permitted as shown in the table below.

Septic System Assumed Effluent Lot Area to Meet

Nitrogen Removal Nitrogen Concentration 2 mg/l Standard
Rate After Treatment (mg/l)
0% 40 mg/l 3.2 acres
20% 32 mg/l 2.5 acres
35% 26 mg/l 2.0 acres
50% 20 mg/l 1.5 acres
65% 14 mg/l 1.0 acres

Therefore, ahome with alot Sze of 1 acre requires an effluent concentration (i.e., measured after
trestment by a nitrogen-reducing technology, but before dispersd to adrainfield) from any on-ste
wastewater disposal system of 14 mg/l in order to meet 2 mg/l a the property line as cdculated by the
Pindands Septic Dilution Modd. A larger lot will dlow for higher levels of nitrogen effluent to meet the
caculated standard.

Under current CMP regulations, the Commission has gpproved municipa ordinances thet dlow lots
between 1 and 3.2 acresin Size to be developed only if one of two dternative on-ste wastewater
disposa systems are used to reduce the amount of nitrogen: pressure dosing and RUCK. Field studies
undertaken by the Pinelands Commission over the past decade, however, found that the RUCK system
was prone to indalation and operationd failures, and that even functioning systems require a minimum
lot size of roughly 1.5 acres to meet the Pindlands nitrogen standard. Another study found that
Commission-gpproved pressure dosed systems, which are now the most common dternative system
used on smdller lots, do not remove nitrogen to any greater extent than standard septic systems. The
CMP does permit other types of systems to be used on smaler lots provided they pass certain
threshold tests. To date, no other system has been authorized.

If 1 acrelots are to continue to be developed in unsewered development aress, other, more effective
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aternative technologies will need to be approved for use. Recent demonstration projects conducted
across the nation have indicated that such technologies may exist. The Ad Hoc Committee on
Alternative Septic Systems was formed by the Findlands Commission in March 2000 to study and
assess dternative technol ogies with nitrogen-reducing capabilities, and if gppropriate, to develop a
recommended regulatory framework that ensures their long-term performance. This report summarizes
the Committee s activities, findings, and recommendations. Members of the Committee and their
dfiliationsare:

S. Joseph Kowalski, Chairman Pindands Commission

Candace McKee Ashmun Findands Commisson

Sly Dudley Pindands Commission

Linda M. Eckenhoff Findands Commisson
Theodore Gordon Findands Commisson

Jay Edward Mounier Pindands Commission

Norman F. Tomasdllo Findands Commisson

Edward McGlinchey Pindlands Municipa Council
Lee Rosenson Pindands Preservation Alliance
John Sheridan New Jersey Builders Association

Representatives from the New Jersey Department of Environmental Protection’s Bureau of Nonpoint
Pollution Control aso actively participated in meetings of the Committee and provided information on
current septic system requirements and new initiatives under consderation.

All meetings of the Ad Hoc Committee were advertised in loca newspapers and open to the public.
Meseting minutes and other information pertaining to the Ad Hoc Committee have been made available
on the Commisson’ s web site a www.gtate.nj.us/pinelands.

C. Summary of Committee Activities

To brief Committee members on pertinent details, John Stokes, the Commission’s Assistant Director,
prepared amemorandum in April 2000 that highlighted: 1) the regulatory history of dternative on-ste
wadtewater disposa system usein the Pindlands, 2) types of technologiesin use dsawhere and
preliminary indications of their performance, 3) the regulatory programs of other states, and 4) potentia
operation, maintenance, and performance issues (a copy of the memo is available on the Commisson’s
web site). During the next severd months, the Committee:

C Me with state and county regulaory personnel in Maryland, Massachusetts, Rhode Idand, and



Pennsylvania to review ther regulatory provisons, what technologies are gpproved, and their
experiences with these technologies.

C  Hed avideoconference with researchers at the University of Rhode Idand on results of
technology performance testing, the University’ s Wagtewater Training Center, and locdl initiatives
to manage on-gte systems.

C  Discussed the current structure for reviewing septic system permits and issues pertaining to review
of aternative technologies with county Health Department representatives.

C  Consulted with the New Jersey Department of Environmenta Protection (DEP) on development
of new requirements for approva of aternative technologies on a satewide basis and their
relationship to issues before the Committee.

To support the Committee in its fact-finding and decison-making, Commission staff prepared or
compiled avariety of background materias throughout the course of the project. These materias were
digtributed to Committee members for review prior to each meeting.

To better focus their efforts, the Committee sdlected a few technologies for a more detailed
examination, beginning with those that had been approved for use in other states. Based on these
consderations, the Committee selected the following three technologies AWT Environmentd’s
Bioclere trickling filter, the Bio-Microbics FAST system, and the Cromaglass sequencing batch reactor.
The Committee then contracted with a consultant, Dr. Anish Jantrania, P.E., to evaluate available test
results and determine what nitrogen discharge level could be attributed to each of the systems. In
addition to the three technol ogies selected by the Committee, Dr. Jantrania expanded his review to
include the Amphidrome sequencing batch reactor and Ashco's RFS [11 system, a proprietary
recirculating sand filter design (detailed descriptions of dl five technologies examined by the Committee
are contained on pages 10-16 of Appendix 2)%. Dr. Jantrania presented his findings to the Committee
at their meeting on December 18, 2000. The Committee also met with vendors of four of the
technologies (Amphidrome, Bioclere, Cromaglass, and FAST) and obtained information on system
functioning, track records, and cost.

As acompanion piece to Dr. Jantranid s report, Commisson staff prepared a matrix of responsesto a
questionnaire completed by the vendors on technology characterigtics, including complexity, codt,
operation and maintenance requirements, and other features. Based on the difficulty in developing
reliable, comparable cost estimates, Committee members recommended seeking the services of a cost
estimating expert. A solicitation was released on February 22, 2001, and a contract was awarded to
Pio Lombardo, P.E in May 2001. When completed, the findings from this study will be shared with the
Commission asit consders next steps.

L For conveni ence, the systems examined by the Committee will be referred to as Amphidrome, Bioclere,
Cromaglass, FAST, and Ashco RFS 11 in the remainder of this report.
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D. Findings

Basad on the activities outlined above, Committee members gained a better understanding of the
regulatory and technical issues associated with use of dternative technologiesin the Pindands. Key
findings that helped shape the ddiberations and recommendations of the Committee are summarized
below.

D.1 Regulaory Findings

Committee members examined current requirements governing septic system review and gpprova in
New Jersey, plansfor a new statewide program to approve aternative technologies, and programs of
other Sates that have dready gpproved the use of dternative technologies. Severd Committee
meetings were devoted to discussions with representatives from county and state agencies concerning
their authorities and procedures, and experience and ideas on specific issues. Additiona information
was obtained from other organizations working with aternative technologies, including inter-sate
efforts, industry groups, and the United States Environmenta Protection Agency.

Municipal/County Relationships

C  Municipa Boards of Hedth typicaly contract with counties to provide centraized public hedlth
sarvices, including review and gpprovd of plans for sandard septic systems. Loca Boards of
Hedth, however, are ultimately responsible for enforcement. Some exceptions to this arrangement
exig.

C  Find approvd of dternative technologies (specificaly, non-standard components of dternative on-
Ste wastewater digposal systems) is performed by DEP, with counties responsible for review and
gpprova of standard components of septic systems.

C  Countiesdiffer in their requirements for on-site inspections and required certifications to ensure
proper ingtalation.

NJ DEP Requirements

C  Chapter 9A of NJDEP sregulations currently governs design and construction of individual septic
sysems. Chapter 9A does not, however, goply to systems that use technology not specifically
authorized in the regulations, when “trestment” of wastewater is intended, or if a system handles
more than 2,000 gdlons of effluent aday. In dl of these cases, individud Treatment Works
Approvas must be obtained directly from DEP. Systems handling more than 2000 gpd aso
require a NJPDES permit, which typically specifies requirements for monitoring.

C  DEPcurrently requires that alicensed professiona engineer design asystem and (in lieu of
certification by the adminigtrative authority) certify that itslocation, congruction, and ingalation
are in compliance with DEP requirements and the gpproved engineering design.



NJDEP isin the process of revising its regulations to alow for generic approvas of specific types
of dternative technologies on agtatewide basis. The Pindands Commission participatesin a
committee established by DEP to develop their regulations, and DEP representatives have actively
participated in meetings of the Commission’s Ad Hoc Committee. Broad areas of cooperation
and undergtanding to guide the two agenciesin their respective rulemaking processes were
outlined in aletter to NJ DEP from the Commission (see Appendix 3). Based on this
understanding, any technology that can function hydraulicaly as a sandard septic system if a
component failswill not require atrestment works gpprova from DEP, and other technologies
determined to be suitable for use in the Pindands will be permitted under generic treatment works
approvas (instead of a case-by-case review) until DEP s revised regulations are promul gated.
DEP hasindicated that the technologies examined by the Committee would likely qudify for either
of these review processes.

Certain issues can only be addressed by DEP through a change in itsregulations. For example,
DEP has given prdiminary indication that smdler drainfidlds will be permitted for usein
conjunction with certain dternative technologies, but the specific design requirements must await
DEP s new regulations. The unique soil and the nature of household water supplies may influence
dranfield Szein the Findands.

NJ DEP is a participant in a multi-sate cooperative effort to review and approve dternative
technologies that would foster reciprocity of gpprovas between states. Once functiond, this
system should facilitate any review process developed to gpprove technologies for use in the
Pineands.

NJDEP is a partner with the New Jersey Corporation for Advanced Technology (NJCAT), a
public/private venture which will likely be used to help verify the performance clams of dternative
technol ogies submitted for statewide gpprova. Similar to the interstate review effort noted above,
verification information from NJCAT will be helpful in determining whether technologies should be
approved for usein the Pindands.

Three rules currently under development could encourage the use of community systems (i.e., one
or more treatment units serving multiple homes) for resdentia development - watershed
management, sormwater planning and management, and municipa stormwater.

Regulations in Other States

Alternative technologies have been gpproved for usein other sates. Among the provisonsin the
regulaions of other states examined by the Committee are:

Florida Department of Health regulations for the Florida Keys require a specific nitrogen
discharge standard of 10 mg/l, in addition to standards for biochemica oxygen demand,
suspended solids and phosphorus. Once ingtalled, each system must be monitored at least



once ayear to ensure that the effluent meets the 10 mg/l nitrogen standard (and other
standards). Florida does not have an gpproved list of technologies, but among the systems
frequently approved isthe FAST system.

The Pennsylvania Department of Environmenta Protection’ s regulations for nitrogen sendtive
areas require that sewage effluent nitrogen concentrations must not exceed 10 mg/l.
Pennsylvania s regulations gpprove the use of FAST and Cromaglass.



Massachusett' s nitrogen sengitive areas have a5 mg/l nitrogen limit at thelot line. Thisis
ggnificantly less stringent than the CMP. The systems that the Ad Hoc Commiittee is evauating
can be used in Massachusetts on lotslessthan 1 acrein Sze. Bioclere and FAST have
provisona approva (i.e., the last step before full approval); Amphidrome and Cromaglass
have piloting gpprovd (an interim form of approva to ensure compliance).

Rhode Idand has regulations smilar to Massachusetts, and to date, has given provisona
approva to FAST.

Other Initiatives

C  Committee members were dso briefed on initiatives underway at other organizations and agencies,
induding:

The Nationd Small Flows Clearinghouse (NSFC) receives funding from the United States
Environmenta Protection Agency (EPA) to provide information on innovative wastewater
systems for smal communities. NSFC manages the Nationd On-Site Demonstration Program,
involving the evduation of dternative technologies and management systems nationwide.

The Nationa Sanitation Foundation, in partnership with EPA’s Environmental Technology
Verification Program, has developed a draft protocol for the verification of residentia
wadtewater trestment technologies for nutrient reduction. The protocal is intended to provide a
framework for independent, standardized performance evauations of dternative technologies.
The EPA recently issued Draft Guiddines for the Management of Onsite/Decentrdized
Wastewater Systems that features atiered system of model management programs designed to
address different environmenta and technologica consderations. EPA aso provides funding
and technical support to anumber of other dternative technology initiatives, including those
noted above.

D.2 Technicd Findings

Technicd information was compiled from a number of sources, beginning with the on-site
demongtration programs being conducted across the country. This preliminary information was used to
develop the background report distributed to Committee membersin April and the subsequent
selection of specific technologies for further consideration. The Committee then received more detalled
information from a consultant hired to review the selected technol ogies and technology vendors.
Commission staff dso contacted additiona sources, including the University of Wisconsin, for
information on mound systems.

Consultant’ s Report

The basis for the Committeg’ s key technica findingsis the report prepared by a consultant, Dr. Anish
Jantrania, P.E., for the Committee (see Appendix 2 for acopy of the report). Dr. Jantrania andyzed
available data for each of the technologies under consderation to determine what nitrogen discharge
level should be attributed to each type of syslem. Data were obtained by contacting the manufacturers



of each technology and various states that have compiled performance data. Dr. Jantraniaaso
reviewed the technica basis underlying each technology to ensure that the design is based on sound
scientific and engineering principles.

Following a gtatistical method detailed in his report, Dr. Jantrania compared the data for the
technologies againg the critica effluent levels of 14, 20, and 26 mg/l, which are the concentrations
needed to satisfy Pinelands' requirements for 1-acre, 1 %2 acre, and 2 acre lots, respectively. Based on
his professond judgment and the results of thisanays's, Dr. Jantrania concluded that the systems use
proven scientific and engineering principles to treast wastewater, and that the following levels can be
safely assigned to characterize operationd performance in terms of the “likely concentration of nitrogen
in the effluent”:

Technology Expected Effluent
Concentration

FAST 14 mg/l (1 acre lot)

Cromaglass 14 mg/l (1 acre lot)

Bioclere 14 mg/l (1 acre lot)

Amphidrome 14 mg/l (1 acre lot)

Ashco RFS Il 20 mg/l (1% acre lot)

Dr. Jantrania dso noted that performance depends, to some degree, on the qudity of the influent
wastewater and recommended that, initidly, three years of quarterly effluent sampling be conducted in
the Pindands to reconfirm the effluent levels ascertained by hisanadlyss. A monitoring program would
as0 address concerns over the relatively limited data used to judge effluent levels. He recommended
that the andysis be made with the same datistical methods he used in his report.

Some additional comments and observations made by Dr. Jantraniainclude:

C “Theprinciplesof biologica nitrogen reduction in wastewater are well sudied and documented in
engineering textbooks with recommended design standards for trestment systems.”

C “Anéffluent discharge leve of 10 to 15 mg/l of totd nitrogen isredidtic for these technologies’
(statement during conference call with Dr. Jantrania, 12/18/00).

C “Ovedl, the operation and maintenance requirements for al these systems are not complex and
are such that anyone with a basic understanding of wastewater trestment and adequite training can
operate the system.” However, Dr. Jantrania also noted that al these technol ogies use dectro-
magnetic devices such as pump(s), blower(s), and control systems to treat wastewater to a desired
quality, and thus require a certain degree of professona supervison on an ongoing basis.

C If shdlow depth (lessthan 18" from the ground surface) on-site effluent dispersa sysems are

9



permitted, Dr. Jantrania reported that: “ This andys's suggests thet there is a safety factor of amost
2 avallable in assgning the effluent discharge levels based on the performance data currently
available for the selected technologies.” It should be noted that this analysis assumes a high level
of vegetative uptake with shalow effluent dispersal.

Vendor Survey

The results of the technica analysis reported by Dr. Jantrania were supplemented with additiona
information on system performance and characteristics compiled by Commission staff from a survey of
technology vendors (see Appendix 4 for a summary of vendor responses). Commission saff aso
contacted the University of Wisconsan and aleading inddler of septic systemsin Wisconsin for smilar
information to characterize mounded systems. Findings of interest from the survey include:

C  All of the technologies examined have been used in residentid settings, both single family and
multiple households, athough one manufacturer (Cromaglass) indicated a preference for clustered
resdential settings. The vendors generdly acknowledged that clustered settings offer advantages
in terms of cost, maintenance, and management.

C Daaon thefrequency and cause of failures are limited, both in terms of failure to meet nitrogen
remova requirements and generd hydraulic mafunctions. Extensive incidence of hydraulic failure
seems unlikely, however, since hundreds to thousands of each type of system have been ingtdled
over aperiod extending back two decades or more (with the exception of Amphidrome and
Ashco RFS 11, which are newer technologies).

C  All vendors can provide trained personne and/or training for installation and maintenance.

C  All technologies offer aminimum 1-year warranty and recommend or reguire maintenance
contracts, which vary in terms of duration, covered activities, and codt.

C  Effluent sampling a the outlet of the dternative technologies is feasible and commonly performed
for dl technologies.

C  Automatic did-up capability can be added to each type of system to dert homeowners or others
(e.g., maintenance provider, regulatory agency) of operationd problems.

C  Noise and odor should be virtudly undetectable for dl systems when operating properly. Visible
components range from access covers to limited above-ground components and housing.

Although data on system costs were compiled as part of the survey (costs for dternative technologies
were generdly estimated to range from $1,100 less than a standard septic system to $10,000 more
than a stlandard septic system), the Committee recommended that an outside consultant be retained to
develop more accurate estimates of the cogts to ingtall, operate, and maintain these technologiesin the
Pindands. A consultant, Pio Lombardo, P.E., was retained in May 2001 to devel op these estimates
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for angle family homes and cluster resdentid settings.
E. Recommendations

Basad on its findings, the Committee concludes that alternative technologies exist that can be expected
to meet the CMP swater quality standards on 1 to 3 acre single family resdentia lots as provided in a
Pinelands Commission gpproved locd land use ordinance. To be certain that these technologies work
in the New Jersey Pindlands, the Committee recommends that periodic testing be conducted as
recommended by Dr. Jantrania. The specifics of the testing program will be developed by the
Committee in consultation with DEP. Consequently, the Committee concludes that the Pindands
Commission should no longer permit the use of the Commisson-gpproved pressure doing system for
nitrogen reduction on lots between 1 and 3.2 acresin size when permitting for the dternative
technologies commences. Pressure dosed systems or other systems using pumps could continue to be
used in the Pindands for non-nitrogen reduction purposes. The Committee recommends that the
Commission establish an interim program to authorize the use of the five dternative technologies
examined by the Committee and others that may be found to meet equadly high sandards. The interim
program (at least three years in duration) will: enable effluent data to be monitored; alow the
Commission to develop along-term program consistent with upcoming DEP rules on the use of
dterndtive technologies, and; ensure that the governmental/ingtitutiona framework isin place.

The Committee’ s specific recommendations are presented below.

RECOMMENDED STRATEGIESFOR AN INTERIM
DECENTRALIZED WASTEWATER MANAGEMENT PROGRAM
Strategy Comments
PROGRAM STRUCTURE

1. Theinterim program should be designed to Respongbilities may change between the interim and
remain in place for at least a three-year period long-term programs. The interim rule will indicate thet
while along-term gpproach that is coordinated along-term program will follow if performance

with DEP on-gite rules and watershed evaudion results for the five technologies examined

management policiesis developed. by the Committee or any other promising technologies
judtify such a program.

2. Seek funding to hire awastewater A proposa was submitted to DEP and is still under

management coordinator. review. A coordinator would alow the Commission

to assume more respongbilities and ensure that the
interim program is successtully implemented.
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Strategy

Comments

TECHNOLOGY APPROVALS

3. Authorize the five technol ogies examined by
the Ad Hoc Committee (Amphidrome, Ashco
RFS 11, Bioclere, Cromaglass, and FAST) for
use in the Findlands during the interim program,
pending submitta of find information (eg.,
detailed design and specifications). All the
systems, except Ashco RFS 1T, would be
aoproved for angle family resdentid lots
containing at leest one acre. The Ashco system
would be approved for sngle family resdentia
lots containing at least 1.5 acres. During the
interim period, any additiond technologies
submitted for approva should be reviewed and
evaluated for acceptability by usng the CMP's
current requirements. (See 7.50-6.84.) During
the interim program, the current requirements
should be reviewed for whatever modifications
might be deemed appropriate.

4. Amend the Pindlands regulations to authorize
the use of the selected systems during the interim
program for resdential and Smilar uses specified
in the technology approvd. Use of these
sysemsfor facilities Smilar to resdentia uses
(e.g., group homes, assged living facilities)
would be alowed on a case-by-case basis
provided that the use is otherwise permited by
the CMP, obtains al gpplicable DEP permits,
and that these permits require compliance with
the CMP s 2 ppm nitrogen standard.

5. Revise current CMP requirements for the use
of the originaly gpproved RUCK system to
require that newly ingtaled systems be subject to
the same operation and maintenance safeguards
that will apply to al approved dternative
technologies.

The consultant’ s report provides the technical basis
for seecting the five technologies. Review and
gpprova of additiond technologies will be
accomplished to the extent possible with assistance
from DEP and the New Jersey Corporation for
Advanced Technology. Knowledge gained from the
monitoring of the approved technologies and the
procedures DEP develops will provide guidance asto
what modifications should be made to the CMP
requirements, 7:50-6.84, for the long-term program.

Under the interim program, vendors could define
other uses amilar to residential uses where such
systems have been proven to work, subject to
Commisson review and gpprovd. Insufficient
informetion is available to justify amending the
regulations to specificdly dlow these systemsto be
used for other non-residentia (e.g., commercid,
restaurants) uses. These applications require
additiona analysis and would require DEP approval if
proposed as treatment systems.

The current rules were adopted following the
Commisson’'sRUCK system study. The origindly
approved RUCK system will continue to be
permitted; however, it will be subjected to the same
operation and maintenance safeguards as new
systems. It should be noted that no RUCK systems
have been ingaled for a considerable number of
years, and new ingtdlations of the origindly approved
RUCK system are unlikely due to subsequent design
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6. Amend the Pindands rules to diminae the
automatic use of pressure dosed septic systems
on lots lessthan 3.2 acres in Size and otherwise
permitted by the CMP.

7. The rules need to address suspension of
further gpprovds of aparticular system during
the interim program in atimey manner if
persstent operation, maintenance or
performance problems are discovered with that
system.

Comments

modifications. More recent RUCK designs (eg.,
EcoRuck) will need to be submitted to the
Commission to determine whether they differ
subgtantialy enough from the originaly gpproved
system to warrant a separate review and agpproval.
The extent to which design modifications should be
accommodated by technology gpprovas will need to
be addressed for dl dternative systems.

Pressure dosed systems or other systems using pumps
could continue to be used in the Findands for non-
nitrogen reduction purposes. Some type of
grandfathering would permit the use of the
Commission-gpproved pressure dosed systems for
goplicationsin progress. The timing of the dimination
of the Commission’s requirement for the use of
pressure dosing systems would coincide with the
authorization of the aternative technologies.

The regulations should enable the Commission to teke
formd action to suspend authorization of any system
during the interim program. Any suspenson shdl be
for cause, induding potentid effectsto the
environment and public hedth and safety. The bas's
for sugpension should ensure that sufficient data has
been collected and andyzed, in consultation with the
manufacturer, DEP, and other affected parties, to
enable a determination for cause to be made. While
action to formaly suspend authorization of asysemis
pending, the regulations should enable the Pindands
Commission to take precautionary measures,
including the temporary suspension of gpprovas for
that syssem. The Attorney Generd’ s office should be
conaulted in developing the regulatory language
relaing to suspensons. The interim program aso
should cdl for an annua report from the Executive
Director describing ingtdlation, maintenance, and
performance data for each technology.
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Strategy

8. Amend the Pindands rules to facilitate
municipdities permitting the use of community
sysems for multiple lots smdler than 3.2 acresin
Regiond Growth Areas, Towns, and Villages as
long as overdl zone dengities and the CMP's
water qudity standards are met.

9. Pursue community systems with sdected rurd
economic development program communities.

Comments

Community systems serving multiple houses will more
likely meet the 2 ppm nitrogen standard than 6
individud sysemson individud lots. Further work
with DEP and other affected entitiesis needed to
identify the measures to facilitate and promote
community systems, including the parties responsible
for operating and mantaining community sysems, and
to tailor the program accordingly.

This recommendation does not require a regulatory
change to implement.

CONDITIONS FOR THE USE OF SY STEMS DURING INTERIM PROGRAM

10. Each system shdl be equipped with
automatic diding capabiility to the manufacturer,
or its agent, in the event of mafunction. Periodic
diding or some other fail safe mechanism must
be provided to ensure against unauthorized
disconnections.

11. Each system shd| be designed and
constructed S0 that samples of effluent leaving
the dternative technology can be readily taken to
confirm the performance of the technology.

12. The manufacturer or its agent shdl be
respons ble for providing resources for the
collection and andyss of effluent samples from
each system or a representative number of
systems on aperiodic basis for athree-year
period. Procedures will be established to ensure
an objective process that will givethe
Commission confidence in its completeness and
accuracy. Theseresults will be reported to the
Finedlands Commisson.

13. In addition to DEP requirements for a
licensed professiona engineer, the manufacturer
or its agent shall certify that ingtalation has been
properly completed.

Malfunctions would aso be reported to the Pindands
Commisson.

Parameters to be sampled must be clearly established
(seeitem 12 below).

The Commisson will need to develop a sampling
protocol in consultation with DEP to specify the data
to be collected and the methods for collection. A
three-year regulatory obligation for testing will be
required. The frequency of testing will be developed
in consultation with DEP. Nothing in theinterim
program should preclude monitoring after theinitia
three-year period.

This requirement isin addition to the current
regulatory review conducted by loca boards of hedth
or the DEP.
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Strategy Comments

14. The manufacturer shdl provide to each
owner a complete operation and maintenance
manud.

15. Each system must be covered by afive- year A non-cancellable maintenance warranty/agreement

warranty and afive-year maintenance contract. ~ will berequired. Requirements for contract renewa
beyond five years will be indluded in the interim
program. The contract, aswell as the other
safeguards, would continue after the end of the
monitoring period and regardless of any change of
ownership.

OWNER OBLIGATIONS

16. The owner shdl record a property notice The requirement must be implemented o thet the
that: identifies the technology; acknowledgesthe  presence of an dternative technology would be
owner’ s respongbility to operate and maintainit  detected by atitle search. Agents could include dl
in accordance with the manud; and grants government bodies.

accessto thelocal board of hedlth, the Pindlands

Commission and its agents for ingpection or

monitoring. Through deed restrictions and/or

other controls, monitoring requirements would

continue to gpply to new ownersif thereisa

change in ownership during the monitoring

period.

17. The owner shdl not be held liable for poor System performance and the response of vendorsto
nitrogen removd peformanceif thesysemhas  performance issues will be evauated during this
been properly operated and maintained. interim program.

LOCAL GOVERNMENTS RESPONSIBILITIES

18. Systems shdl be authorized only in those The Committee may wish to require that al boards of
municipditiesin which thelocd board of hedth  hedth (municipa and county if relevant) adopt

and/or the municipdity have adopted an appropriate ordinances.

ordinance that isin conformance with CMP

requirements and reflects the owner’s

respongbilities.
19. Boards of hedth shal continue to review Standard components of septic systems will continue
septic system designs as they do now. to be reviewed by boards of hedlth in accordance

with DEP requirements.
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Strategy Comments
PINELANDS COMMISSION RESPONSIBILITIES

20. The Pindands Commisson will evduatethe  Effluent datawill be evauated under the monitoring

monitoring data, and establish a database to program. Since the assumptions used in the Pindands
track and assessingtdlation, operation, Dilution Modd are important in assessing adherence
maintenance and other important information. of al types of septic systems, including standard

septic systems, to Pinelands water quality standards,
the Commission should work with DEP, county and
municipa governments, and other knowledgeable
parties to determine how the assumptions for nitrogen
concentration and wastewater flows can be
reexamined.

21. The Findands Commisson shdl continueto A key eement of any long term programisan

work with DEP, municipdities and county hedth  indtitutiond arrangement to ensure that new

departments to develop an integrated, longterm  technologies are evaluated and that approved

program. technologies are properly ingtaled, operated and
maintained over the long term.

F. Next Steps

If the Commission agrees with the recommendations presented in this report, the CMP Policy and
Implementation Committee should be directed to proceed with rule development in accordance with
the Commission’s standard process for handling regulatory changes.

Other steps that need to be accomplished when rule development proceeds are:

1. Hirewastewater manager - DEP isreviewing a grant proposal submitted by the Commission in
December 2000 as part of the Mullica Watershed planning project. The grant would fund a staff
wastewater management position for two years to provide much needed help for rule
development, management of the resulting program, and coordination with other dternative
technology initiatives. Oncefind confirmation of funding is obtained, the Commission should
immediatdy seek to fill the podtion. The primary focus of this position will be to insure the proper
ingtallation and maintenance of the gpproved systems, including:

a. Devdoping and maintaining a database. This database would include gpplication informetion,
ingdlation information, quarterly test results of effluent leaving the dternative technology, did-
up problem cdls, and sgnificant maintenance issues.

b. Overseeing and insuring that new ingalations are inspected.

c. Overseeing and insuring that the performance of the ingtdled dternative technologiesis
monitored.

d. Overseeing and insuring that QA/QC procedures are followed for monitoring deata.
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e. Evduating the effectiveness of maintenance practices.

f. Researching and resolving remaining technica and regulatory issues that will affect the design
and implementation of the program, such asidentification and pursuit of trestment options for
selected communities that participated in the Commission’s rural economic development pilot
program, researching ingtitutiond needs and arrangements, and coordinating with DEP on the
development of thelr rules.

Working with municipdities and boards of hedth on dl aspects of the program.

Reviewing and recommending approva or disgpprova of dl aternative technology
goplications.

2 Q

2. Obtain more accurate cost estimates - As noted above, the Commission has hired a consultant to
develop more redigtic cost estimates for each of the aternative technol ogies under consideration.
Edimates are being developed for sysems in angle family and cluster resdentid settings, and will
take into account local conditions and operating costs over a 10-year period.

3. Hold public forums - Given the scope of the recommendations and the technica nature of the
subject, rule development will be most successful if adiaogue is established with key interest
groups, including municipdities, county boards of hedlth, the design community, developers, the
environmenta community, and dternative sysem manufacturers, ingtdlers, and maintenance
providers. While many interest groups have served on or interacted with the Committee, one or
more public meetings should be held to obtain feedback on the recommendations and other key
issues before rule development is substantialy underway.

Findly, during the implementation of the interim program, the Pindands Commission will begin work on
development of along-term program. Conditions of use implemented during the interim program shdl
be in effect until along-term program for the evauation, approva, ingalation, operation and
maintenance of aternative on-gte wastewater digposal systemsisin place.
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Appendix 1. Assumptions Used In Pinelands Septic Dilution Model
N.J.A.C. 7:50, Subchapter 6, Appendix A

The CMP requires a concentration of 2 mg/l total nitrogen at the lot line with aloading of:

3.5 persons/dwelling

11.2 grams of nitrogen produced by each person each day

262.5 gallons of wastewater produced per day (3.5 persons @ 75 gpd)

Tota concentration of nitrogen in wastewater prior to any trestment = 39.45 mg/l
A-type soils are on Ste with 4.5% vegeta uptake

OO O OO

18



Appendix 2. Consultant’s Report
Performance Expectations for Selected On-Site Wastewater Treatment Systems
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SPAN Management, Inc.
Offering value-added engineering & management services to achieve your goals.

ERRATA SHEET

February 26, 2001

Kim Bedler

The Pindands Commission
PO Box 7

New Lisbon, NJ 08064

Dear Kim:

Asyou had pointed out earlier, two smilar data points (10/6/97 and 10/6/98) are reported
for BioMicrobics system operating at Coonamessett Inn, MA on the - Page C2 - of the
report. | checked with the company about this and they reported to me that there was an
error in thelr report for the Coonamessett Inn Site and that the monitoring data point for
10/6/97 must be deleted. The company aso faxed me a copy of their revised table for the
Coonamesset Inn ste with the remaining data points. | used thisinformation to revise

the gatisticd anadydsfor the BioMicrobics sysem. The overdl impact of thisrevisonis
not significant and the recommendetion for the discharge leve for this system has not
changed from the origina value of 14 mg/l. However, the following correction needsto

be made in the report -

* Thetotal number of observations (Obs) considered for the statisticad analysis changed
from 71 to 70. This number isreported in the text on Page 6 and 10 aswell asin
Tables B-1 and B-2.

» The average effluent concentration (Mean) for BioMicrobics system changed from 15
mg/l to 16 mg/l. This number isreported in the text on Pageiii and in Tables B-1 and
B-2.

* TheZ vduesin Tables B-1 and B-2 has changed dightdly, however the new vaues
did not change the results of the Hypothesistesting. | have revised these tables and
attached them separately with this | etter.

Once again, this error in data reporting has not changed the final recommendation for the
discharge level for BioMicrobics system.

Please let me know if you have any questions about this correction or about any other



information presented in the report.
Thank you.

Sincerdly,

Anish R. Jantranig, Ph.D., P.E., M.B.A.
Environmental Engineering Consultant.

Attachement:Revised Table B-1 and B-2.



APPENDIX B

TableB-1

This table presents satistical information for each system and for the entire data s&t, as
well asfor therdevant dataset. A Z- test and t- test are used to determine if the relevant
data st is gatidticaly different from the entire data set. If they are, then only the
relevant data set is used for further anaysisto assgn an effluent discharge levd of

nitrogen to a system.
Dataset 1.645 0.842
Obs Mean Median Min Max StdDev | Variance VX COR@95%| COR@80%
BioMicrobics-ALL 70 16 11 3 63 13 176 0.85 0.39 0.71
BioMicrobics-1 25 22 18 5 62 16 254 0.72 0.43 0.72
BioMicrobics%Red-ALL 52 33% 95%
BioMicrobics%Red-1 21 46% 95%
Z= -1.8715|for Z of +/-1.96, No statistical difference between means; use all data
Obs Mean Median Min Max StdDev | Variance VX COR@95%| COR@80%
Cromaglass-ALL 98 8 5 1 121 14 195 1.68 0.29] 0.74
Cromaglass-1 13 9 7 3 23 7 45 0.74 0.42) 0.71
Cromaglass%Red-ALL 36 70% 98%
Cromaglass%Red-1 6 83% 95%
Z=| -0.32762|for Z of +/-1.96, No statistical difference between means; use all data
Obs Mean Median Min Max StdDev | Variance VX COR@95%| COR@80%
Bioclere-ALL 103 14 10 3 103 16 259 1.14 0.34] 0.70
Bioclere-1 32 14 12 5 45 9| 81 0.65 0.45] 0.72
Bioclere%Red-ALL 76 1% 91%
Bioclere%Red-1 23 1% 71%
Z =| 0.100299|for Z of +/-1.96, No statistical difference between means; use all data
Obs Mean Median Min Max StdDev | Variance VX COR@95%| COR@80%
Amphidrome-ALL 186 17 13 1 80 15 235 0.89 0.38] 0.70
Amphidrome-1 69 12 10 1 62 10 103 0.84 0.39 0.71
Amphidrome%Red-ALL 20 74% 99%
Amphidrome%Red-1 0 NA NA
Z =] 3.066586 [for Z of +/-1.96, Statistical difference between means; use only Single Home Dat:
Obs Mean Median Min Max StdDev_| Variance Vx COR@95%] COR@80%
Ashco-1 59 38 36 3 82 20| 398 0.53 0.50] 0.74
Ashco-1N 18 21 15 28 4 17 298 0.81 0.40 0.71
Ashco%Red-1 NA NA
Ashco%Red-N NA NA
Z =| 3.361797 [for Z of +/-1.96, Statistical difference between means; Nitrogen Reduction scheme is effective

Notethat “-ALL” meansal the data, “-1" means datafor systems used in single family
home settings, and in the case of Ashceo, “-1N” means data collected when the nitrogen
reduction scheme was turned on.




TableB-2

Summary of Relevant Statistical Information

Obs Mean Median Min Max StdDev | Variance VX % Red. Min |% Red. Max
A. BioMicrobics-ALL 70 16 11 3 63 13 176 0.85 33%, 95%
B. Cromaglass-ALL 98 8 5 1 121 14 195 1.68 700/;| 98%
C. Bioclere-ALL 103 14 10 3 103 16 259 1.14 NA 91%
D. Amphidrome-1 69 12 10 1 62 10 103 0.84 NA NA
E. Ashco-1N 18 21 15 3 54 17 298 0.81 NA NA

Hypothesis Testing:

Ho: Sample Mean Less Than or Equal to Critical Effluent Limits

Ha: Sample Mean Greater Than Critical Effluent Limits

Critical Effluent Limits = 14 or 20 or 26 mg/|

Decision Rule for alpha = 0.05, one-tailed test:

If Z > 1.65, reject Ho ; or If t >1.74, reject Ho |Note that the critical values of Z and t are obtained from the standard normal tables.

Use t-test for Ashco-1N |s_ince the sample size is less than 30; for the rest use Z t(lest I I I I

Calculated Z or t Values: Z or t = (Mean - CriticalEffluentLimit) / ((StdDev/(Obs)".5)
14 20 26 \where CriticalEffluentLimit = 14, 20, or 26

A. BioMicrobics-ALL 1.002 -2.780 -6.562

B. Cromaglass-ALL -4.046 -8.304 -12.561

C. Bioclere-ALL 0.041 -3.742 -7.525

D. Amphidrome-1 -1.586 -6.490 -11.394

E. Ashco-1N 1.795 0.320 -1.156

Likely Concentration of Total Nitrogen in Effluent

T-N.mg/l
A. BioMicrobics-ALL 14
B. Cromaglass-ALL 14
C. Bioclere-ALL 14
D. Amphidrome-1 14
E. Ashco-1N 2

Critical Effluent Limits versus % of values equal to or less than as observed

14 20 26
A. BioMicrobics-ALL 69% 79% 84%
B. Cromaglass-ALL 2% 81% 84%
C. Bioclere-ALL 80% 87% 90%
D. Amphidrome-1 67% 83% 90%
E. Ashco-1N 49% 61% 74%

Critical Removal Rates versus % of values equal to or less than as observed

65% 50% 35%
A. BioMicrobics-ALL 7% 94% 97%
B. Cromaglass-ALL 100% 100% 100%
C. Bioclere-ALL 46% 59% 70%
D. Amphidrome-1 NA NA NA
E. Ashco-1N NA NA NA

Assume 40 mg/l as influent value to determine Critical Removal Rates.

Note that the relevant data set for each technology isincluded in the following Table B-3.
For BioMicrobics, Cromaglass, and Bioclere, thisincludes dl the data, while for
Amphidrome and Ashco, only part of the data were found to be relevant based on the
datidicd andyssfor thisevduation.
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EXECUTIVE SUMMARY

The New Jersey Pinelands Commission’s Ad Hoc Committee on Alternative Septic
Systems is considering changes to the regulatory standards that govern septic system
installation in the New Jersey Pinelands. The god is to facilitate the use of aternative
on-site wastewater treatment technologies (alternative to a conventional septic system)
that reduce the levels of nitrogen in wastewater prior to discharge in an on-site non-point
source disposal system. This of course is a commendable goal given the fact that on-ste
systems are now being considered as a true option to a centralized collection and
treatment of wastewater management. However, a conventional septic tank (commonly
used on-site treatment system) does not reduce nitrogen to alevel sufficient enough to
achieve water quality standards of 2 mg/l on smaller lot sizes typically needed for new
developments. The Pinelands Comprehensive Management Plan contains details on the
water quality standards, minimum standards for non-point source discharge systems
(RUCK and pressure dosed septic systems), and the Septic Dilution Model. A number of
pre-engineered ontsite treatment technologies are now available for reducing nitrogen
levelsto alimit that will achieve the desired water quality standards when used with
appropriate management infrastructure.

The Committee is considering a two-pronged approach to achieve its goal. One approach
relies on an ongoing program to evaluate and approve onsite treatment technologies,
coupled with a comprehensive program to ensure their proper installation, operation and
maintenance over the long term. The second approach alows for the interim use of afew
recognized technologies while the particulars of the comprehensive program are being
developed. In pursuit of the second approach, the Committee has selected five onsite
trestment technologies that may be authorized for use during the interim period
depending on the results of atechnical review of their performance data and technical
design information. These five technologies are —

BioMicrobics FAST System;
Cromaglass System,

AWT Bioclere System;
Amphidrome System; and
Ashco RFS 11T System.

The selected technologies are being considered as an alternative to a conventional septic
system for single family homes and for larger scale systems in many parts of the country.
Effluent quality data collected from various projects are available on nitrogen
concentration for these technologies. The goal of the technical review isto evaluate the
test results and determine what nitrogen discharge level should be attributed to each of
the systems. The Pinelands regulations effectively permit a single family home to be
developed on aone acre lot if the discharged effluent has a nitrogen concentration less
than 14 mg/l. A discharge concentration of 20 mg/l will require 1% acre lot and 26 mg/I
will require atwo acre lot for asingle family home. Thus, based on the nitrogen
discharge level assigned to a technology, its use for a single family home system will be
limited to a certain lot size.
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The principles of biological nitrogen reduction in wastewater are well studied and
documented in engineering textbooks with recommended design standards for treatment
systems. Basicaly, nitrogen in wastewater can be reduced using an on-site treatment
system if the nitrification and denitrification can be achieved during the treatment cycle.
Aerobic conditions (a dissolved oxygen concentration of at least 2 mg/l) and adequate pH
must be maintained along with a few other requirements to achieve nitrification, while
anoxic conditions and an adequate supply of carbon must be present to achieve
denitrification. The technologies reviewed for this project use different mechanisms for
maintaining aerobic conditions in their treatment system, including use of blowers,
submersible pumps with venturi aspirators, and biological aeration. All these methods
appeared to be adequate for maintaining a dissolved oxygen concentration of at least 2
mg/| that is necessary for nitrification.

Nitrified effluent is typically recycled through the primary tank of the treatment system
where anoxic conditions and a carbon source necessary for denitrification are available.
Once again, the technologies reviewed for this project appear to have adequate
mechanisms employed in their treatment scheme to achieve denitrification. Addition of a
carbon source for denitrification and alkalinity for nitrification when/if necessary can be
incorporated with any of the five technologies. It isimportant to note that all the selected
technologies use biologica principles for nitrogen removal and thus their performance is
sensitive to the quality of incoming wastewater. Also, the electro-magnetic components
such as blower, pumps, and controls must operate adequately to achieve the necessary
reduction in nitrogen levels on an ongoing basis. Thus, appropriate operation,
maintenance, and inspection are a must to ensure the necessary performance of these
technologies. The selected technologies are not difficult to operate and maintain, and
anyone with basic understanding of wastewater systems and training by the
manufacturers can perform the necessary tasks to operate the technologies.

Available performance data, mainly the effluent nitrogen levels, for each technology
were analyzed using statistical methods and hypothesis testing, to determine the likely
concentration of total nitrogen in the effluent. The purpose of this review is not to
compare the technologies and so no such effort is made. Each system is reviewed
independent of the other. The planned use for the technologiesis for individual homes.
However, the performance data available for each technology includes data from cluster
or community systems that treat wastewater collected from a group of homes (rather than
individual homes) and from commercial systems. In order to determine which data set
should be used for a technology to determine the “likely effluent nitrogen concentration”,
the following approach was implemented:

A data set containing data from all the systems (single home, cluster/community,
commercial) is compared for each technology to a data set containing data only from
single home systems for that technology to determine if the difference between the data
setsis statigtically significant. If the data sets are statistically not different, i.e., thereis
no statistical difference between the means of the data sets, then the entire data set is used
for determining the “likely effluent nitrogen concentration” for that technology. But, if
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the data sets are statistically different, then only the data set containing data from single
family home systems is used for determining the “likely effluent nitrogen concentration”
for that technology. Statistical parameters such as number of observations, mean,
standard deviation, and variance were used to determine the appropriate data set for each
technology, and finally, to compare the observed mean concentration with the critical
effluent levels. Critical effluent levels are 14, 20, and 26 mg/l. When a null hypothesis
comparing the mean concentration for a technology with a critical value is accepted, that
critical value is assigned as the nitrogen discharge level for that technology.

Based on the above- mentioned method for data evaluation and the performance data
available for each technology, the following levels are assigned for the “likely
concentration of nitrogen in the effluent”:

BioMicrobics FAST System 14 myg/l;

Cromaglass System 14 mg/l;
AWT Bioclere System 14 myg/l;
Amphidrome System 14 mg/l;
Ashco RFS 11 system 20 mg/l.

These assigned values are developed based on the statistical analysis of the available
performance data. The values are comparable to the performance claims typically made
by the manufacturers of the technologies. The technologies are “designed” to reduce
total nitrogen by more than 70% of the influent levels or to less than 10 mg/l of nitrogen
in the effluent. The performance data for each technology do indicate the minimum
concentration for each technology to be less than 5 mg/l and removal rates of more than
90%. The average effluent concentration was 15 mg/l for the BioMicrobics FAST
System, 8 mg/l for the Cromaglass System, 14 mg/l for the AWT Bioclere System, 12
mg/l for the Amphidrome System, and 21 mg/I for the Ashco RFS |11 System. Based on
the average concentration, it appears that the effluent from a Cromaglass System would
produce the least concentration of total nitrogen, however, such a conclusion cannot be
supported statistically or technically. Thus, based on the consultant’ s professional
judgment and the technical evaluation of the technologies, the above- mentioned values
are the “likely nitrogen concentration of effluent leaving each of the systems’ when the
systems are used for individual home on-site treatment purposes.

The effluent concentration values assigned to each technology in this first step must be
reconfirmed based on the actual effluent quality data collected from the Pinelands area
and the statistical methods used for determining the initial values. The effluent nitrogen
concentration depends not only on the on-site treatment technology, but also to some
degree on the quality of influent wastewater. Also, ongoing monitoring of effluent
quality at a certain optimum frequency is the key to making sure that the desired effluent
quality is maintained from any on site treatment system on a continuous basis. Thus, it is
recommended that initial application of these on-site treatment technologies in the
Pinelands requires three years of quarterly effluent sampling to reconfirm the above-
mentioned effluent levels. After the three years of quarterly sampling, the frequency may
be reduced to annual or semi-annual sampling mainly to reduce the operating cost.
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INTRODUCTION

The Pinelands Commission’s Ad Hoc Committee on Alternative Septic Systemsis
considering changes to the regulatory standards that govern septic system installation in
the New Jersey Pinelands. The Pinelands is over one million acres of pine oak forests,
spacious farms, cross-road hamlets, and small towns stretched across southern New
Jersey. The goal of the Committee is to facilitate the use of aternative onsite
wastewater treatment technologies in the Pinelands that reduce the levels of nitrogen in
wastewater prior to disposa. The Committee is considering the following two approaches
to achieve this goal:

- Rely on an ongoing program to evaluate and approve technologies, coupled with a
comprehensive program to ensure proper installation, operation, and maintenance of
the systems on a permanent basis;

Allow for the interim use of afew recognized technologies while the particulars of
the comprehensive program are being devel oped.

In pursuit of the second god, i.e., allow the use of afew recognized technologies, the
Committee has selected five alternative on-site treatment systems that may be authorized
for use during the interim period. The selected technologies include the following:
- BioMicrobics Fixed Activated Sludge Treatment (FAST) system;

Cromaglass Sequencing Batch Reactor (SBR) system;

Bioclere Trickling Filter (TF) system;

Amphidrome Biologically Aerated Filter (BAF) system; and

Ashco Rock Filter Storage (RFS I11) system.

All of these systems (and the concepts used for operating the systems) are pre-engineered
and pre-packaged, and are proprietary technologies with registered trademarks or names.
Information used in this report for these systems was obtained from these companies with
their permission to analyze it for this project. The names used do not include references
to Trade Mark (&4 ) or Registered Trade Mark (O) or any such symbols for simplicity.

Total nitrogen concentration in the effluent prior to disposal in an on-site disposal system
isto be considered as a factor mainly in determining the lot size for single family homes.
The Pinelands Septic Dilution Model as described in the Pinelands Comprehensive
Management Plan (Reference 1) has been used to relate the effluent concentration of total
nitrogen and the required dilution area to ensure that the concentration of total nitrogen in
the recharge water remains less than 2 mg/l. This model assumes 75 gallons per day per
capitaflow rate, 3.5 capita per home, 20 inches per acre rain for dilution, and 4.5% or 9%
plant uptake of nitrogen. The model calculates that if the treated effluent has a nitrogen
concentration of less than 14 mg/l, then a single family home can be developed on a 1
acre lot; while an effluent concentration of 20 mg/l will require a 1¥2 acre lot, and 26 mg/I
will requirea 2 acre lot. This relationship between the effluent concentration and the lot
size can aso be established using a model devel oped by Hantzsche and Finnemore
(Reference 2) and the parameters listed in the Pinelands Comprehensive Management
Plan. More discussion on the nitrogen model and the relationship between the effluent
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nitrogen and groundwater nitrogen for three housing densities (1, 1%, and 2 acres per
home) isincluded in Appendix A.

Nitrogen in Wastewater

Because nitrogen can have adverse impacts on the quality of ground and/or surface water,
the discharge of nitrogen in the effluent (treated wastewater) needs to be controlled.
Nitrogen in wastewater may be present in various forms - e.g., organic, ammonia, nitrites,
or nitrates - and the proportions of these forms change with the level of treatment. In
order to account for all the nitrogen present in the effluent, the total nitrogen
concentration must be considered for conducting mass-balance analysis. Total nitrogen is
the sum of organic nitrogen, ammonium and ammonia nitrogen, and nitrite and nitrate
nitrogen. The sum of organic nitrogen and ammonium and ammonia nitrogen is known
as Total Kjeldahl Nitrogen (TKN). Thus, the total nitrogen (TN) = TKN + Nitrite-N +
Nitrate-N.

Reduction intotal nitrogen in an onsite wastewater system can occur in a treatment
system aswell asin adisposal system. Figure 1 shows the transformation of various
forms of nitrogen in an ontsite treatment and disposal system. In the on-site treatment
system, reduction in total nitrogen occurs by two principal mechanisms: by assimilation
of nitrogen into cell mass and by denitrification of nitrate nitrogen into nitrogen gas. In
the on-site disposal system, nitrogen can be removed by assimilation into plants ard by
denitrification of nitrate nitrogen into nitrogen gas. Nitrogen removal in the treatment
system can be achieved on a more predictable and reliable basis than that in the disposal
system. Thus, the emphasis is put mor