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Topics to be covered over the next 2 hours 

1. Understanding Specific I/A OWTS 
Technologies 

2. I/A OWTS Design Basics 
3. I/A OWTS Selection 
4. Overview of Pumps and Controls 
5. Alternate Leaching Options 
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Innovative 
Onsite 

Systems 

 SETTING THE STAGE FOR THE SOLUTION TO 
NITROGEN POLLUTION: 

 
 
 

CERTIFICATIONS TRAINING 

RESPONSIBLE 
MANAGEMENT 

ENTITY 

PREPARING 
THE 

INDUSTRY 

IDENTIFY 
PRIORITY AREAS 
FOR ADVANCED 

TREATMENT 

CODE  
AMENDMENTS 

Evolution to the Use of Innovative Treatment Systems 

PILOT 
PROGRAM 

LICENSING 
LAW 

REGULATE 
INSTALLATIONS 

AND MAINTENANCE 

ENACTED 
ARTICLE 19 

UPDATES OF 
OUTDATED 

REGULATIONS 

WORKING 
GROUPS 

PUTTING NEW 
TECHNOLOGIES 

IN PLACE 

FUNDING 
MECHANISM 

Presenter
Presentation Notes
Septic Systems and CesspoolsFertilizer – Non agricultural and agricultural	80% of all fertilizer purchased in Suffolk County is for non-	farm residential uses	17.5% of all fertilizer purchased statewide was in Suffolk 	County for non-farm residential uses



Septic Demonstration Program (I/A OWTS) 
 Phase 1 - Septic Demo Program 

o Manufacturer Selection 
• 4 manufacturers selected to install 6 

types of systems for a total of 19 
systems 

o Homeowner Selection 
• 19 homes selected throughout the 

County via lottery by Legislative 
District 

 Phase 2 - Septic Demo Program 
o 6 manufacturers applied to install 8 types 

of systems  
o Homeowner Selection - over 207 

Applicants 
o 23 homeowners selected on July 26, 2016 

4 



Suffolk County I/A OWTS Approval Process 
Comparison of Septic Demo vs Piloting 

Septic Demo Piloting Provisional General Use 

Suffolk County Department of Health Services - November, 2017 

1-5 Systems Required 8-12 Systems Required Minimum of 20 Systems Required Greater than 20 Systems 
Dataset of 75% of systems 

must average  
19 mg/L or less 

Dataset of 75% of systems 
must average 19 mg/L or less 

Entire dataset must average                 
19 mg/L or less 

Entire dataset must average 
19 mg/L or less 

Procedures for excluding 
outliers; Streamlined path to 

Provisional 

Procedures in place for 
excluding outliers Cannot exclude outliers Cannot exclude outliers 

NSF 245 or USEPA ETV only 
NSF 245, USEPA ETV or 

approval for N reduction in 2 
comparable jurisdictions 

NSF 245, USEPA ETV or approval for N 
reduction in 2 comparable jurisdictions 

NSF 245, USEPA ETV or 
approval for N reduction in 2 

comparable jurisdictions 

Only installed in households 
who met specific criteria & 
agreed to routine visits & 

monthly sampling by SCDHS 

Must be year round residences 
that agree to routine visits & 
monthly sampling by SCDHS 

20 year round residences sampled 
every 60 days for 2 years by 

manufacturer with SCDHS QA/QC 

All residential systems 
sampled every 3 years by 

O&M Provider with  
SCDHS QA/QC 

Proven technologies with 
>20,000 installed in similar 

jurisdictions. Great 
confidence systems will 

reduce TN by 50% as 
certified by NSF & ETV 

Proven technologies with 
>20,000 installed in similar 

jurisdictions. Great confidence 
systems will reduce TN by 50% 

as certified by NSF & ETV 

Proven technologies with >20,000 
installed in similar jurisdictions. Great 
confidence systems will reduce TN by 

50% as certified by NSF & ETV. Proven ≥ 
70% TN reduction on limited dataset in 
Suffolk County (i.e. achieved 19 mg/L) 

Great confidence systems will 
reduce TN by 70%. Large 

dataset showing reduction of 
TN to 19 mg/L in Suffolk 

County 

Note - SCDHS is the first jurisdiction to have a program designed with US EPA statistical analysis.  Approval process also allows for an 
experimental phase which requires an additional 12 months of sampling prior to a technology being accepted into the piloting phase.  

 



Residential Approval Process 
Approval Phase # of Systems Sampling Frequency Performance Requirement 

Experimental* 
3 – 5 

year-round 

Monthly Sampling 
12 months rolling average 

The total dataset of 75% of the 
systems must have a combined 
average of 19 mg/L or less TN 

Piloting* 
8 – 12 

year-round 

Monthly Sampling 
12 months rolling average 

The total dataset of 75% of the 
systems must have a combined 
average of 19 mg/L or less TN 

Septic Demo  
Piloting 

1-5 
Meeting Specific 

Criteria 

 
Monthly Sampling 

6 months rolling average 
 

The total dataset of 75% of the 
systems must have a combined 
average of 19 mg/L or less TN 

 

Provisional 1 
First 20  

year-round 

Bi-Monthly Sampling for 
24 months rolling average 

The dataset of all the 20 systems 
must have a combined average of 19 

mg/L or less TN 

Provisional 2 

All Residential Systems 
installed during 
Provisional Use 

Approval 

Every 12 Months  The annual dataset must maintain a 
combined average of 19 mg/L or less 

TN in order to remain in the 
Provisional phase 

General Use All Residential Systems 

Every 36 Months The dataset must maintain an average 
of 19 mg/L or less in order to remain 

in General Use phase  



List of Approved I/A OWTS  

• Updated periodically ( last update 1/19/18) 
• Experimental Systems: 

– Nitrex System (with Orenco, Waterloo Biofilter, or SeptiTech) 
• Nitrex w/ Orenco  installed at Scully Estates   

– Nitrogen Reducing Biofilter (lined, unlined, or Denite Tank) 
– Vegetated Gravel Recirculating Filter (AKA Constructed Wetlands) 

• Pilot Systems 
– ECOPOD-N Series 

• Provisional Systems 
– Hydro-Action AN Series 
– Norweco Singulair TNT 
– Norweco Hydro-Kinetic 
– Orenco AX-RT 
– Fuji Clean CEN Series 

• Septic Demo Pilot Systems  
– System currently installed as part of septic demo are not on the list since they 

cannot be sold until approved for Provisional Use 



PROVISIONALLY APPROVED I/A OWTS 
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Hydro-Action Norweco  
Singlair TNT 

Orenco Advantex 
AX-RT 

Norweco  Hydro-Kinetic 

Fuji Clean 
System 



Performance  Summary 
of I/A OWTS Demonstrated in Suffolk 

County and Approved for Provisional Use  
 

 *Standard is 19mg/L 

Technology AVG 
(Mg/L)* 

Provisional Approval 

Hydro-Action AN Series 11.6 mg/L Approved in September 2016 

Norweco – Singulair TNT 18.3 mg/L Approved in October 2016 

Orenco Advantex – RT 18.8 mg/L Approved in March 2017 

Norweco – Hydro-Kinetic 17.4 mg/L Approved in April 2017 

Fuji Clean System 16.6 mg/L Approved in January 2018 



Provisional Sampling Results 

 

 *Standard is 19mg/L 

Technology AVG 
(Mg/L)* 

# of 
samples 

Provisional Approval 

Hydro-Action AN Series 15.7 mg/L 27 Approved in September 2016 

Norweco – Singulair TNT 42.9 mg/L 25 Approved in October 2016 

Orenco Advantex – RT 33.1 mg/L 10 Approved in March 2017 

Norweco – Hydro-Kinetic 29. mg/L 25 Approved in April 2017 

Fuji Clean System 9.25 mg/L 4 Approved in January 2018 



I/A OWTS BEING EVALUATED  
BY SUFFOLK COUNTY 
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Waterloo 
BioFilter 

PUGO  
Systems 

BioMicrobics 
SeptiTech STAAR 

BioMicrobics 
BioBarrier MBR BUSSE MBR Orenco Advantex 

AX-20 



Suffolk County Department of Health Services 
Septic Demo Performance Data 

Technology Projected 
Approval Data 

Treatment 
Performance * 

# of 
Systems 

Being 
Sampled 

% Completed 

Orenco Advantex – AX20 Summer 2018 22.5 mg/l 3 83% 

Amphidrome Spring 2018 18.3  mg/L   2 (one system restarted) 50% 

Ecoflow with Denite Spring 2018 17.3 mg/L      2 90% 

SepticTech Summer 2018 11.5 mg/l 2 50% 

Pugo Cannot Project 35.5  mg/L   
 

4 Manufacturer to make 
adjustments in 2018 

Ecoflow  Cannot project 38.4 mg/L  2 Adjustments made in 2017 

Waterloo Cannot Project 49.4 mg/L  2 Manufacturer to make 
adjustments in 2018 

BioBarrier 
 

Cannot Project 52.9 mg/L   
 

2 Manufacturer to make 
adjustments in 2018 

BUSSE - MF Cannot Project 83.1 mg/l 2 Systems offline.  
Manufacturer to make 
adjustments in 2018 

 *Standard is 19mg/L 



I/A OWTS  
DESIGN  
BASICS 



The Wastewater Management  
Permit Process 

• Design Professional completes a permit application and 
submits to OWM including vendor cost estimate.   
Homeowner enters into contract with Vendor. The Design 
Professional will also identify any required Town, Village, or 
State permits that may be required. 

 
• SCDHS permit to construct is issued. 
 
• Vendor and Design Professional Assignment of Payment Must 

be included with Application to OWM  
 
• Town/Village/New York State Department of Environmental 

Conservation (NYSDEC) permits are secured if required. 



I/A OWTS Installation Process 
• I/A OWTS Installation Process: 

– Construction can begin.  SCDHS inspectors will visit the 
site and inspect that the installation is in accordance 
with County and Manufacturer Standards. 

• Final Approval Process: 
– System start-up witnessed by SCDHS. As-built plans 

submitted to SCDHS by the Design Professional. The 
homeowner submits I/A OWTS Registration form. 

• Issuance of Final Approval: 
– Final Approval letter will be issued by SCDHS Office of 

Wastewater Management. Design Professionals and 
Vendors must submit payment vouchers and invoices to 
SCDHS. 



I/A OWTS Basics 
 Capacity Requirements: 
 Designed Based on Bedrooms 

 110 GPD/Bedroom 

 Minimum Capacity for 4 bedrooms  -- 
440 gpd rated treatment capacity 

 
 Setbacks : 
 I/A OWTS are equivalent to Septic Tanks 

(8ft to driveway if non-concrete) 
 
 I/A Tank Materials permitted  and 

requirements: 
 Pre-cast Concrete, Fiberglass , & 

Polyethylene 
 
 General Electrical Requirements : 
 Control panels, pumps, blowers, floats, 

etc. 
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General Site Plan Requirements 
• Lot Lines w/ Metes & Bounds 
• TMP # 
• Site Address 
• Site Area 
• Indicate # of bedrooms 
• Engineering Scale 
• Label street names (provide tie 

distance to cross street) 
• Show and label existing 

locations of structures, 
driveway, drainage, water 
line/well, underground 
utilities, sanitary systems 

• Corner elevations/contours 
• Neighboring water info (w/in 

150ft) 
• Test hole/perc test info 
• Properly label existing sanitary 

system components and 
indicate which ones are to be 
abandoned 

• Leaching structure calcs/size 
• Effluent filter detail (if 

required) 
• Profile  
• Leaching structure details 
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Additional Site Plan  
Requirements for I/A OWTS 

• Basic design calcs of I/A OWTS as follows: 
– Indicate number of bedrooms 
– Indicate required I/A OWTS treatment capacity == # bedrooms x 110 gpd/bedroom 
– Indicate I/A OWTS manufacturer, I/A OWTS model, and I/A OWTS rated treatment 

capacity 

• I/A Unit Details (cross-sections & top views) 
• Control panel location/Detail 
• Vent piping location/details 
• I/A unit electric line  
• Air piping locations 
• Control Panel wiring 
• Junction box locations 
• Electric single-line diagram 
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Types of secondary treatment 
technologies Approved  

in Suffolk County 

•Aerobic treatment units 

• Media filters 

• Nitrogen Reducing Biofilters 
–These will be covered by Glynis 



  
Technology 

# of 
Septic 
Demo 

Installs 

# of 
SIP 

Install
s 

Approval 
Status 

Other 
Installation
s or Pending 
Applications 

Hydroaction AN Series 5 9 Provisional 55 
Norweco Singulair TNT 5 8 Provisional 68 
Orenco Advantex RT 2 0 Provisional 14 
Norweco Hydro-Kinetic 5 0 Provisional 1 
Fuji Clean CEN Series 4 0 Provisional 32 
Orenco AX-20 3 0 Demonstration 0 
Orenco AX-MAX 1 0 Demonstration 0 
BUSSE 2 0 Demonstration 0 
Pugo 4 0 Demonstration 0 
Ecoflo Cocofilter 2 0 Demonstration 0 
Waterloo BioFilter 2 0 Demonstration 0 
Amphidrome 2 0 Demonstration 0 
BioMicrobics BioBarrier 2 0 Demonstration 0 
BioMicrobics SepticTech 2 0 Demonstration 0 
BioMircrobics microFAST 0 0 Demonstration 2 
Nitrogen Reducing BioFilters 
(NRB’s) 

3 0 Experimental 2 

Totals 46 17   174 

  
Overview of I/A OWTS Installations and  Pending Applications  

in Suffolk County, NY 

Note: Total amount of Applications (Installed, Under Review, or Permitted) is 237 



•  One tank system: 1,500 gallon (up to 4 bedrooms) 
•  $11/month to run 

Norweco Singulair TNT 



Norweco Hydro-Kinetic FEU 

O2 
 
 



Norweco Hydro-Kinetic FEU 

 
• NSF International Standards 40 and 245 
• 600 Model  = 600 gpd 
• 1 recirc pump and 1 air pump 
  
  
  
  

Septic Anoxic 

Aeration 

Clarification  

Recirc  
pump 

Filtration 

Nitrification  Denitrification 



Hydro-Action Industries AN 500 Series 
 

Building  
sewer 

To final  
dispersal  

Recirculation 
 pump 

Clarifier 

Septic tank 

Nitrification zone 

Denitrification zone 

Aeration Mixing pump 
(Used for 5 weeks 
 at start up) 

Aerator 





Fuji Clean 



Fiji Clean system – Phase 2  



Orenco Advantex AX-20 

AX-20 



AdvanTex® Overview - AXRT 
Main Components 

1. Control panel (not shown) 
2. Primary tank 
3. Biotube effluent filter 
4. Treatment tank 

a. recirc / blend chamber 
b. recirc / filtrate chamber 

5. AdvanTex textile filter 
6. Recirc pumping system 
7. Manifold & spin nozzles 
8. Tank baffle 
9. Recirc-return valve 
10. Passive vent 
11. External splice box 
12. Primary return line (not shown) 
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3 4a 4b 

5 

6 

7 

8 
9 

10 
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Pressure and Timed-dosed media filter  



20 sq. ft. 
media 25 sq. ft. 

media 

6 
ft 

Advantex AX-20RT and AX-25RT 



Waterloo biofilter 



EcoFlo Coco Filter 

1/3 recirc 
2/3 dispersal  

inflow 

Pump in 
sump area 

Processing tank 
(septic and denite reactor)  



BioMicrobics Septitech STAAR 



   Membrane Bio Reactor    



BUSSE MBR 



Biomicrobics Biobarrier MBR 

• Aerator on during 
filtration mode 

• 30 min. ON / 90 
min. OFF cycles 
(when membrane is 
at rest) 

You may have a different tank configuration – 
perhaps a septic tank and reactor tank in series    

(membrane bioreactor ) 



I/A OWTS  
SELECTION 



Decision process 

• Watershed & resource health 

•  Treatment goals 

•  Site accessibility 

•  Existing obstacles 

•  Size of lot and usable space 

•  Soil type  

•  Receiving soil permeability 

•  Depth to limiting layer(s) 

•  Wetlands 

•  Homeowner aesthetic concerns 



















FUJI CEN SERIES 
DURING INSTALLATION 



FUJI CEN SERIES 
AFTER INSTALLATION 



52 ORENCO AX-RT 



This site has an advanced treatment system and  
pressurized drainfield – But you don’t see it  



COMMERCIAL 
SYSTEMS 



 



Meschutt County Park I/A OWTS Commercial 
Demo System 

 Upgrade an existing failing onsite 
sewage disposal system consisting 
of cesspools 

 
 Orenco AXMAX-225  I/A OWTS 

Packed Bed 
 
 Recirculating Textile Filter 
 Construction completed May 2016 
 
 System serves Concession and 

bathroom building plus a life guard 
building 

 
 Design Flow = 3,225 gpd 
 
 Summer 2016 Average TN 17.4 

mg/l 



Commercial Demonstration Projects 
Completed 

 
• Meschutt County Park 

– $ 300,000 County Funding  
– Orenco AXMAX-225 Unit (Packed Bed Textile 

Recirculating Filter) 
– Construction completed May 2016 
– Average Total Effluent Nitrogen 17.2 mg/l (7-

months composite sampling) 
 

• Sylvester Manor Educational Farm 
– $209,000 County Funding 
–  Vegetated gravel recirculating filter 
– Construction Complete Spring 2017 
– Average Total Effluent Nitrogen 14.5 mg/l (3-

months composite sampling) 
 

• Lake Ronkonkoma Park 
– $408,000 County Funding (Enhanced Water 

Quality funding) 
– Norweco Hydro-Kinetic I/A OWTS with Eljen 

geotextile gravelless sand filter leaching  
– Construction Complete (to Be Sampled 2018) 
 

• SBU CCWT NRB (County Parks) 
– Installed 3 Nitrogen Reducing Biofilters (NRB) 

at County Parks 
– Lined, Unlined, and Box 
– Systems installed in Spring 2018 
–  Sampling to begin Spring/Summer 2018 

 

Pending 

• County Parks Pending Appropriation of funding 
(Enhanced Water Quality Funding) 

– Cupsogue Beach County Park 
– West Sayville County Park 

• Vanderbilt Museum/Planetarium 
– $167,000 County Funding (Enhanced Water 

Quality funding) 
– Currently in Design/Permitting Phase 

• TNC Upland Farms 
– $220,000 County Funding (Enhanced Water 

Quality funding)  
– Constructed Wetland & NRB’s 
– Currently in Design/Permitting Phase 
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PUMPS & 
 CONTROLS 



Flow in a conventional OWTS  

•  Gravity displacement of wastewater  
•  Flow based upon social clock (socially 

dosed) 

•  Plug flow movement through the system  

•  Drainfield sized to handle peak flow 

•  No active feedback to system maintenance 
    provider 



Conventional  septic  system  
flo

w
 

time 
8:00 am 8:00 pm 

design 
flow = 
peak 
flow 



Timed-dosing  system 

•  Captures and stores peak flows in tank  
•  2 to 3 day emergency flow storage in tank  
     head space 
•  Wastewater delivery to next treatment step 
 is in uniform and controlled manner  
•  Flow through systems is based upon a       
 24-hour clock and not subject to what is 
 happening in home 
•  Programmable logic controls are very  
     proactive 
     



Timed-dosing  system 

Surge Storage  
for Timed - 
dosing 

There is no gravity outlet in tank, so liquid level 
can vary. 

A good surge storage volume is 75 gals/bedroom 

Presenter
Presentation Notes
In MA, need technology surge plus 1-day emergency storage



Timed-dosing systems  
flo

w
 

time 8:00 am 

design 
flow = 

average flow 

8:00 am 



Control panel box 



ALTERNATE LEACHING OPTIONS 



Pressurized shallow drainfield  

8” -12” 

12” 

Orifice spacing: 
18” – 24” 

Original soil 
backfill 

Used only with advanced treated wastewater  

Inspection port 

PIP Dome  

Support bar 



Why keep it shallow? 

• More oxygen present 
• More biochemical reactivity  
• More reactive coatings on 

soil surfaces 
• Plant uptake potential (roots) 
• Avoids restrictive layers 
• Enhances vertical separation 

distances 
• More treatment potential 

 



Shallow pressurized drainfield 
• Near surface placement 
•  Used only with 

 advanced treatment 
 systems 

•  No biomat development 
•  Easy, cost effective 
•  30” OC separation 

 between trenches 
•  Site friendly 
•  Aesthetically pleasing 
 



APPROVED ALTERNATIVES TO 
PIP  PIPE FOR PSD APPLICATIONS 



Infiltrator Quick 4 Equalizer 24 Low Profile 
chamber  

• 9” H x 16” W x 53’ L 
• Direct substitution for PIP half-pipe dome 



Infiltrator  
8 inch X 4’L x 3’W chamber 



Infiltrator Quick 4 Plus std low profile chamber 
8” H X 34” W X 48” L  



Mat with greater contact to soil, LPP distribution system 
that can be jetted or brushed if necessary  & provides 
gas displacement 

GeoMat Leaching System 

Patents: www.geomatrixsystems.com 



GeoMat 

Sweep elbow  



Designing & Sizing PSD’s 



Design Example  
• 4 Bedroom Home 
• Perc Rate of  2 min/in 
• Category 1 Technology = 3 g/sf/day 
 
440 gpd / 3 g/sf/day = 147 sf 
39 inch wide technology  
(147 sf / 3.25 sf/lf) = 45.2 liner feet 
(2) 22.6’ trenches with 2’ separation between 
trenches 



 



Open Bottom Gravelless Absorption 
Trenches 

• Designed based on Perc Rate 
• Designed based on 2ft wide trenches 
• Products designed based on 

following are permitted 25% 
reduction compared to standard 2ft 
wide trench 
– Bottom area of 1.6 sf/lf 
– Min. Volume of 7.5 gal/lf 
– Open sidewall 

• Placed in row w/ 4ft between rows 
• Example: Infiltrator or Cultec 

Chambers 
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Gravelless Geotextile Sand Filter 
• Designed based on Perc Rate 
• Designed based on 2ft wide 

trenches 
• Products designed based on 

following are permitted to be 
designed based on 6 sq/lf 
compared to  standard 2ft wide 
trench (See NYSDOH “Residential Onsite Wastewater Treatment System Design 

Handbook”, Appendix C List) 

 Width 3ft 
 Min. Storage of 12 gal/lf 
 Min 6sf/lf geotextile surface/lf 

• Placed in row w/ 4ft between rows 
• Example: Eljen, Geomat, Infiltrator ATL 



 

87 



Patents: www.geomatrixsystems.com 

GeoMat Leaching System 
• Products designed based on following are permitted to 

be designed based on 6 sq/lf compared to  standard 2ft 
wide trench Width 3ft 
 Min. Storage of 12 gal/lf 
 Min 6sf/lf geotextile surface/lf 

• Placed in row w/ 4ft between rows 



Geotextile Sandfilters 

 



Distribution Boxes and Levelers 

• Concrete or Non-Concrete  
    (fiberglass or HDPE) 
• All Outlets should be @ 

same level 
• Must have locking cover to 

grade  
     (cast iron or HDPE) 
• Use of leveling devices 

required 
 
 



     Any questions about 
  drainfield options? 
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