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*** Project Address - This project will demonstrate equipment that could enable better management and compliance 
of hundreds of OWTS’s contemplated by the Town’s decentralized infrastructure plans.  The specific sites will be 
selected with input from the Town CPF staff input, the CPF WQAC, and Verified Water.  The eligibility and priority 
area of those sites has already been established because there are I/A OWTS’s operating on them.  Verified Water 
will satisfy all further site location requirements and preferences of the WQIPP (such as priority areas, SCTM #’s, 
and owners’ permission for access to the site).   

 

3. PROJECT DESCRIPTION 
3a. Existing conditions of applicable groundwater/sub-watershed/waterbody and most recent and relevant data 
available (provide sources) 

The eight sights to be selected will all be previously qualified and near water bodies that have been documented and 
characterized in the Suffolk County Subwatershed Plan, by Dr Chris Gobler’s lab, and elsewhere typically including 
harmful algae blooms, anoxia, and loss of ecosystem diversity. 

 

3b. How the proposed solution addresses the issue in the context of Reduction, Remediation and/or Restoration as 
per the CPF Water Quality Project Plan. Note all remediation and restoration projects must assure that reduction 
measures are also addressed. 

The Town of Southampton (the “Town”) will be relying on new decentralized I/A OWTS technology to replace 
conventional septic systems in thousands of households over the next 20 years at a typical cost of $30,000/house.  
The Town, and many other jurisdictions in the US will invest hundreds of millions of dollars in these OWTS’s.  As 
we build thousands of mini-wastewater treatment plants, managing them as the essential infrastructure they are, 
becomes a bigger and bigger problem.  The current method for measuring their performance involves sending a 
technician out to the site, taking a grab sample, bringing it to a commercial lab for storage, analysis, and reporting.  
This project will demonstrate new and more cost-effective technology to help us manage this forthcoming 
investment in OWTS’s. 

First, this project will show how this technology will analyze the final effluent from OWTS’s, revealing their true 
performance and, in some cases revealing ways to make them more efficient and better performing.  By measuring 
ammonium, we can tell how well a system is nitrifying.  By measuring nitrate, we can tell how well it is 
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denitrifying.  If a system is nitrifying and denitrifying efficiently, it is highly likely that the system is functioning 
properly.  For example, Figure D below shows how it was used to diagnose a system that was not nitrifying 
properly. 

Second, we simply don’t have the technicians, or lab facilities, or budget to support tens of thousands of site visits 
associated with performance testing, maintenance, and compliance of thousands of mini wastewater treatment 
plants we plan to install.  Unlike conventional centralized wastewater treatment plants, that have dedicated full time 
operations staff, OWTS’s must be monitored frequently.  It may not be enough to check on them once or twice a 
year.  OWTS functionality is strongly affected by how they are loaded which for a household varies by day and 
night, by weekend and weekday water use, and by events such as vacations, parties, and guests.  Requisite monthly 
manual sampling is very expensive. It costs $3-500/sample.  A new vendor must do monthly testing for three years 
on 20 systems.  Following Article 19 requirements with the current method of monitoring an OWTS would cost 
over $10,000 per site, just in sampling and lab work to test compliance, for a system at the Provisional, Pilot, or 
Experimental stage. This discourages some of the best vendors from marketing in Suffolk County.  In short, this 
project will demonstrate new technology to characterize system performance and help manage this huge investment 
in OWTS’s. 

Third, the Sensors will also provide apples to apples independent third-party comparisons of the performance of 
several leading OWTS’s.  They are not subject to human error in sampling, scheduling, analyzing, and transporting. 

Finally, this project will show how effective or ineffective current monitoring protocols are. It will detect high 
frequency trends and events that do not show up in less frequent data.  This will show whether existing performance 
testing protocols are sufficient for managing the forthcoming huge investment in decentralized treatment. 

 

3c. Describe the proposed technology and its demonstrated efficacy in similar settings. May include published data 
 
Data on the efficacy of the Sensor is described in a Verification Statement published by VerifyGlobal for the 
USEPA. The Sensor was thoroughly tested and verified (see the ISO 14034 Environmental Test Verification 
Statement in Attachment B) and performed exceptionally well.  The Sensor was extremely reliable. It automatically 
made 449 measurements at prescribed times and dates over six months in six types of wastewater without missing a 
single sample.  124 time-stamped grab samples were taken to the Barnstable County commercial laboratory for 
independent standard method “wet lab” analyses.  Compared to the commercial lab data, the data from the sensor 
was accurate (average % Recovery was 98.79% for ammonium and 93.46% for Nitrate/Nitrite) and precise (average 
Relative Standard Deviation was 3.27% for ammonium and 2.35% for Nitrate/Nitrite).  Correlation (R2) with the lab 
data was .997 for ammonium and .986 for Nitrate/Nitrite.  This level of reliability, accuracy, precision, and 
correlation met all performance claims set by an independent technical panel of industry experts in the ISO 14034 
Environmental Test Verification and “exceeded all expectations” (quote by Maggie Theroux, USEPA). 
 
The technology is a nitrogen Sensor that is specifically designed to monitor OWTS’s.  It is fully automated and sends 
a very accurate signal using cellular telemetry to a cloud-based server from which it is accessible through a user 
interface in a standard web browser or smart phone.  It gets buried in the ground next to the OWTS, and at prescribed 
dates and times, automatically pumps sample from the final effluent of the OWTS through a series of steps that 
separate the ammonium and nitrate/nitrite from the sample and measure each of them.   
 
There are other commercial sensors that measure ammonium and nitrate but in order to measure both, one needs to 
buy two different sensors plus the control system, the telemetry systems, and the data logging systems.  It typically 
costs well over $15-$20,000 for that equipment. But that equipment is designed for municipal wastewater treatment 
plants where there are full time operators who can clean and recalibrate the sensor every few days.  That level of 
preventative maintenance is not feasible in thousands of residential OWTSs.  This new technology is self-calibrating 
and self-cleaning and has been demonstrated to run for months without human intervention.  It costs less than half of 
what commercial sensors cost.  Below are some pictures of the Sensor. 
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Figure A      
 

Figure A: The Sensor (left) showing the copper sample tubes that will be connected to a small on-board reservoir that 
holds the sample which is periodically pumped out of the final effluent basin of the OWTS.  The small white tubes will 
be attached to reservoirs of reagents that are used to separate the ammonium and nitrate.  All waste is retained and 
appropriately disposed of. 
 
Figure B: The Sensor is buried in a watertight septic system riser which maintains a constant temperature above 
freezing and keeps water from sprinklers and rain out of the system.  In the riser are the reservoirs of reagents (clear 
plastic), the telemetry subsystem (grey), and the stilling well, a small reservoir that holds the sample (white).  Although 
the copper has tarnished, you can see a ½” OD tube going into the white stilling well. That tube is connected to the 
primary sample pump which is a submersible pump that is installed in the final effluent basin of the OWTS.  
Wastewater is pumped up into the stilling well and then flows through an open channel back into the basin. The other 
two ¼” copper tubes coming out of the stilling well bring the sample into  and back out of the Sensor.  There is a 
course filter upstream of the submersible pump and finer filters upstream of the two smaller copper pipes.  This 
sampling system is automated by the control board in the sensor. After the sample is mixed with reagent, the waste is 
captured in two of the plastic reagent bags. 

 

   
 

Figure B   Figure C 
Sensor with lid removed  Sensor with lid shut 
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Figure D 

 
     

Figure D: Shows a screen shot of the user interface in a standard web browser (Chrome).  In this case, the 
ammonium (shown in red) stopped nitrifying from early February to June.  The spikes are self-calibrations by the 
Sensor which takes a sample of known concentration from a small container that is also stored in the riser.  Not 
shown in this picture is the menu of other functions in the user interface, such as the Maintenance record, the 
Status of the Sensor, User information and authorization, and Settings. 

 

3d. How the project supports Town of Southampton, Suffolk County, NYSDEC, Long Island Nitrogen Action Plan 
(LINAP) or other adopted goals/policies (provide references with pages numbers) 

The Town of Southampton intends to use its CPF resources to systematically approach the nitrogen problem and other 
pollutants of concern in high priority areas by concentrating first on Reduction tactics (upgrading of systems to require 
treatment before disposal into the ground. 
 
This proposal would demonstrate new technology for measuring the performance of OWTSs.  It measures the relevant 
species of nitrogen which together show how well a treatment system works.  With this tool, responsible management 
entities like the Town of Southampton can:  

 tell which technologies are most effective,  
 know whether individual systems are working properly, and if not, why not, 
 send alarms when a system begins to fail,  
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 help vendors design better systems,  
 reduce the number of site visits for maintenance, and 
 utilize the maintenance and performance testing resources better.    

 
Its real time data shows daily, weekly, seasonal variations in performance that are not available in monthly or semi-
annual sampling protocols.  These instruments are very precise, meaning any two Sensors will produce the same values 
when measuring the same wastewater.  They also periodically measure a standard sample and then self-calibrate for 
data quality control. This provides reliable third party, data quality controlled, information by which treatment systems 
can be compared, evaluated and managed. None of the money from this grant will be used for owners’ salaries or 
compensation, other than that of our field technician.  The money from this project will be used in engineering to 
redesign the product to be more robust, compact, and easy to install and for manufacturability for commercial release.  

 

3e. Review the following statements and indicate whether they are applicable to your project. For all “Yes” responses, 
please indicate how your project addresses the requirements indicated. 

 
 

4. WATER QUALITY BENEFIT 

4a. Identify Nitrogen, Pathogen or Pollutant of Concern Existing Condition & Target Reduction. 
This Project will verify and more fully document Nitrogen reduction by OWTSs. The systems we are 
measuring knock Nitrogen (Ammonium and Nitrate/Nitrite) down, from Total Nitrogen of 65 mg-N/L to 
a target of 10-20 mg-N/L.  Ammonium determines how well an OWTS is breaking down urine and 
nitrifying (converting ammonium to Nitrate).  Nitrate plus Nitrite determines how well an OWTS is 
denitrifying (converting the Nitrate to Nitrogen gas which gets released to the atmosphere).  Together, 
these reactions are usually the rate limiting reactions in the treatment of residential wastewater.  If the 
nitrogen is gone, chances are BOD will be broken down and TSS will be separated.  

 
4b. Describe plans for collecting and reporting water quality improvement over time. 

This project is demonstrating a new technology for automating the collecting and reporting of key water quality 
parameters and their improvement over time.  As noted above, this community is planning to install thousands of 
OWTS’s and we must find a way to automate the monitoring and reporting of water quality parameters at these 
sites.   

The Sensor will produce real time data transmitted over the cellular network to a MySQL database on a Cloud-
based server from which it can be accessed through a custom user interface from any computer or smart phone, 
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any time – 24/7.  The data can be downloaded to Excel and manipulated from there.  An example of how the user 
interface presents the data is shown in Figure D. 

 

4c. Indicate the useful life of the proposed technology (must meet or exceed 5 years as required by the law).   

The Sensor is designed to operate for approximately 20,000 cycles. We plan to sample these systems twice a day or 
about 730 cycles per year.   So, the design useful life for a Sensor is over 20 years.  In practice, Verified Water (see 
below) will refurbish Sensors, replacing parts rather and recycling as much of the sensors as possible.  

The Sensor is measuring nitrogen in wastewater from OWTS’s that have a useful life greater than 5 years, and each 
sensor would operate longer than that.  However, it is anticipated that after a year of measurements, the data will be 
redundant and the units will be removed. 

 
5. COST FACTORS 

a. Explain how you have confirmed that the proposed budget is reasonable, appropriate, and necessary. If available, 
please provide all estimates or documentation of how costs were determined. 

 
Verified Water, Inc. will provide the installation, maintenance, and data services.  As part of the project 
NYS CCWT will perform wet lab analysis using ELAP certified methods to verify the results of the 
Sensors.  Our budget includes time for a skilled technician to travel to each of the sites and grab samples 
and bring them back to the lab for standard method wet chemistry analytics four times in the first year. 

 

b. Describe any additional sources of funding available for the project. 
 

Verified Water, Inc. will provide a total of $27,200 in Match.  $20,000 of that amount is a discount on 
the price of equipment.  $7,200 of this is discounts on the services performed by Verified Water for site 
selection and maintenance. 

 

c. Explain why the project cannot proceed and intended benefits cannot be achieved without external funding. Please 
describe how the project would proceed if funds awarded are lower than requested or if there are cost overruns. 
 
Verified Water, Inc. is the only company in the world that can supply the Sensors and support services.    

 
6. MANAGEMENT, EXPERIENCE, ABILITY 
6a. Describe applicant’s experience in completing similar projects 

Verified Water recently completed a contract with The Nature Conservancy to install and monitor 10 Sensors.  An 
internal Final Report from TNC is attached in Attachment C below. The inventor of the Sensor works with Verified 
Water on a part-time basis, and we have assigned a PhD (candidate) to provide field services for projects like this.  
We have also been awarded $200,000 for a similar project with the Suffolk County DHS and $112,101 by the East 
Hampton CPF WQAC for another similar project. 

Verified Water will install the systems, monitor them, replace reagents and consumables, empty waste samples as 
needed and provide all preventative and necessary maintenance at no cost for a year’s worth of data.  There is a 
custom user interface maintained by Verified Water that includes a maintenance log for each system.  Each Sensor is 
automatically self-calibrating and to some extent self-cleaning.  
 
NYS CCWT will provide Wet Laboratory Analyses.  NYS CCWT has an ELAP certified analytical lab and has done 
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many projects like this for the WQAC and others.  It has been our experience that not all I/A systems perform as 
expected..   
 
6b. Describe community support or opposition to project. If there is opposition, explain how this is to be addressed.   
The Community is not yet aware of this technology. 
 
6c. Describe any permits needed and time frame/status of approvals. If permits are approved, indicate same 
No permits are required. 

 

7. MAINTENANCE, MONITORING, EVALUATION 
Estimate ongoing maintenance costs and explain how these will be supported. Explain stewardship and monitoring 
activities planned for ensuring sustainability of the project. 

Verified Water will provide 100% of the year one installation, maintenance, wet lab verification, data services, and 
monitoring of the Sensors.  The Town will not be required to do anything but use the data. Assuming two samples per day, 
each Sensor would run 730 samples per year.  It is designed to run for six months, or 400 cycles, without maintenance.   

If there is a preventative or unscheduled maintenance event, Verified Water will send a technician to the site to remove the 
Sensor and replace it with another Sensor.  The removed Sensor will be refurbished and put back into service.  We have 
budgeted $1,800/sensor which would cover six maintenance visits per sensor.   

Additionally, Verified Water will hire NYS Center for Clean Water Technology at standard pricing to do manual sampling 
at all eight sights twice in the first year. Those grab samples will be taken to NYS CCWT’s ELAP certified lab for 
standard method lab analysis to show that the data from the Sensor is accurate and precise.  

 
Verified Water will provide a final report at the end of 12 months of monitoring. 

 
8. DURATION OF THE PROJECT 

d. Provide a projected timeline of the project (Committee will only make recommendations for shovel-ready projects; 
must commence within 6 months of award and complete within 2 years of award.) 
Award (Sept ‘24) > Contract (Nov 24) > Site Selection (Dec 24) > Install Nitrogen Sensors at the eight  
sites (May ’25), Monitor data for 12 months, maintain systems, Final Report (May ’26) 
 

e. If this is a multi-year or phased project, please provide a breakdown of the budget and milestones for each year. 
This project will provide 12 months of data and services.  It is important to contrast how OWTS’s behave in cold 
and warm weather cycles and from one day of the week to another but after a year, the data will become 
redundant.  It is not necessary to run longer than one year.  Most of the value of this demonstration will be evident 
from a single year of data.  
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9. ATTESTATION 
Allocation of CPF funds will not be for the purpose of accommodating new growth, as this is prohibited by State 
law. Check all boxes & sign.  
 
I authorize the subject property to be inspected by Town Personnel.  
Signature:  This signature will be obtained when the Town determines which sites to test Date:  

 
We certify that funds will not be directed for projects for the purpose of accommodating new growth.  
We understand that progress reports will need to be generated as specified in our Water Quality Improvement  
Contract AND a final report showing qualitative and/or quantitative data will be generated upon project 
completion.  
 

Signature:  Robert Dunbar      Date: 3/15/24 

 

 
 

Attachments: 
 

Attachment A:  Budget Proposal and Breakout of Wet Lab Analysis costs 
 

Attachment B:  EPA Sponsored ISO 14034 Environmental Verification Test - Verification Statement 
 
Attachment C:  Final Report by Nicholas Calderon to The Nature Conservancy on Stony Brook Nitrogen Sensor 
 
Attachment D:  Drawings of a Nitrogen Sensor Installation Final Design 
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Attachment A: Budget Proposal and Breakout of Wet Lab Analysis costs 
 

 
  

PLANNING, ENGINEERING OR DESIGN  PER SITE 
 CPF 

REQUEST 
 OTHER 
FUNDS 

 TOTAL COST 

Project Coordiination  $                         971  $                     3,884  $                      3,884  $                          7,768 

 Subtotal  $                         971  $                     3,884  $                      3,884  $                          7,768 

MATERIALS/SUPPLIES  PER SITE 
 CPF 

REQUEST 
 OTHER 
FUNDS 

 TOTAL COST 

8 Nitrogen Sensors  $                      8,000  $                  56,000  $                      8,000  $                        64,000 

 Subtotal  $                      8,000  $                  56,000  $                      8,000  $                        64,000 

 

CONTRACTUAL SERVICES for Construction & 
Site Improvements

 PER SITE 
 CPF 

REQUEST 
 OTHER 
FUNDS 

 TOTAL COST 

Installation of Sensors - Residential  $                      1,000  $                     4,000  $                      4,000  $                          8,000 

12 Months Maintenance of Sensors  $                      1,800  $                  14,400  $                        14,400 

Wet Lab Verification - 2 Samples/yr/Site  $                         612  $                     4,896  $                          4,896 

12 Months Data Services, Telecom, Reports  $                         900  $                     3,600  $                      3,600  $                          7,200 

 Subtotal  $                      4,312  $                  26,896  $                      7,600  $                        34,496 

 Grand Total  $                  86,780  $                   19,484  $                     106,264 

TOTAL PROJECT COST - 8 SITES  $          106,264 

APPLICANT MATCHING FUNDS COMMITTED  $            19,484 

TOTAL CPF FUNDS REQUESTED - 8 SITES  $            86,780 

Source of matching funds  Amount 

Verified Water ,Inc.  $            19,484 

(*For municipal applications provide in-house labor calculations on separate sheet)
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The following is an estimate of the costs Wet Lab Verification shown in the Budget for Verified Water to send 
technicians out to the eight site two times over the twelve months of deployment to take samples for each of 
four analytes and then hire NYS Center for Clean Water Technology to provide independent ELAP standard 
methods data and compare that with the data from the Sensor.  We will do two analyses for each of the four 
analytes twice a year. 
 

 
  

Wet Lab Services by NYS Center for Clean Water Technology

Analytical Services: Description
cost 

/sample
samples 
/analyte

samples 
/year $ Amount

NH4+ 2 samples/analyte, 2 analyses per year $20 2 2 80$               
NO3-/NO2- 2 samples/analyte, 2 analyses per year $12 2 2 48$               
NO2- 2 samples/analyte, 2 analyses per year $12 2 2 48$               
TkN 2 samples/analyte, 2 analyses per year $28 2 2 112$             

Sampling & Analytical Services per site 288$             
Sites per project 8                   

Subtotal Analytical Lab Services/1 year 2,304$          

Sampling personnel: cost/mile
mileage 

/visit visits/year sites
Vehicle Mileage $0.69 54           2 8 864$             

wage/hr hrs/visit Site Visits/yr
Technician's time to visit sites 54$         2 16 1,728$          

Subtotal Sample Collection 2,592$          

Total Project Cost 4,896$          
Cost per site 612$             
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Attachment B: EPA Sponsored ISO 14034 Environmental Verification Test  
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Attachment C: “Letter of Support” Final Report by Nicholas Calderon to  

The Nature Conservancy on Stony Brook Nitrogen Sensor 
 

 
 
Hey team, 
 
I've got some good news about the EPA-TNC Nitrogen Sensor Challenge! Can you believe it's been almost seven years since TNC 
and the EPA joined forces for this project? Well, I'm thrilled to announce that we've made incredible progress, and I wanted to give 
you a quick update. 
 
Our goal was to create a nitrogen sensor that would revolutionize the industry by slashing costs from a whopping $20,000 per unit to 
a mere $1,500, all while eliminating the need for those pesky grab samples to test nitrogen levels in septic systems. After an intense 
competition, researchers from Stonybrook University blew everyone away with their innovative nitrogen sensor design.  
 
As an academic institution, SBU needed a lot of support transforming their benchtop prototype to a product. They joined forces with 
Bud Dunbar and started working with TNC, and together, we formed an unconventional partnership with Verified Water, a company 
that spun off from the university. 
 
Over the past year, with TNC's support, Verified Water been working on developing this an alpha prototype into a field prototype. It 
has been transformed from a clunky metal box into a sleek waterproof pelican case. Now, it wirelessly connects to a cloud server, 
boasts a user-friendly web interface for real-time data access, and even has a fancy new control that lets you adjust the sampling 
rate. We've also made several tweaks to ensure it works like a charm in any weather condition, including freezing cold. 
 
I've attached a detailed report with some photos for you to check out. But to give you a quick rundown, here are the key highlights: 

1. Project Background: We kicked off the TNC contract on 4/5/22 when SBU launched Verified Water, Inc.  
2. Product Development: Verified Water put in a ton of effort to develop the Beta version 2 of the nitrogen sensor. Making all 

sorts of cool improvements, like revamping the control board, enabling wireless data transmission, setting up an internet-
accessible SQL database, and creating user-friendly software. 

3. Cellular Service and Telemetry: At first, Verified Water ran into some hiccups with the network when we tried T-Mobile, 
but things got way better when they switched to Verizon. The sensor still had a few connection issues, mostly related to 
WiFi, so they had to redesign the control board to have a hardwired connection. 

4. Installation: Verified Water nailed down the installation process, using plastic risers and a separate sampling system to 
analyze water from different levels. Oh, and they added a nifty waterproof heating mat to keep things from freezing in 
winter. 

5. Pilot Test: Verified Water has been busy testing the sensors at five different sites with four different brands of I/A systems. 
The real-time data they've been providing is gold, giving valuable insights into how clean water septic systems perform. 

6. Assembly and Manufacturing: Verified Water manually assembled ten nitrogen sensor prototypes (Beta versions 1 and 2). 
But moving forward, they are outsourcing the assembly process and have even brought on a mechanical engineer to 
streamline everything. Now Verified water is testing a laser cutting machine to make custom parts. 
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7. Field Support:  field support was set up in Cape Cod, and the company is currently exploring options for Suffolk County. Its 
focus is on making installation and maintenance easy for plumbers, and they are working on adding remote diagnostics and 
recovery features. 

8. Web Development and Data Management: Verified Water’s website is ready to rock. However, they have been waiting for 
more manufacturing capacity and systems in the field before it is made accessible to the public. It's got a user-friendly 
interface that lets you easily download data to Excel for efficient management and analysis. 

 
I couldn't be prouder of what we've accomplished together. I want to give a huge shout-out to Dr. Zhu for his groundbreaking 
invention of the innovative sensing system and to Bud for transforming it into a remarkable product. And of course, a special 
mention to the original team members, Chris Clapp, Kevin McDonald, and Stuart Lowrie, for their invaluable partnership with the 
EPA in launching this incredible challenge.  
 
It's been a pleasure working with all of you on this project! 
 
Nico Calderon 
The Nature Conservancy 
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Attachment D: Drawing Details for a Nitrogen Sensor on a 
residential Orenco I/A OWTS Installation 

 
The following drawings were done by TF Engineering, PLLC of Sag Harbor for project to test Woodchip 
Biofilter Denitrifying Unit’s downstream from the OWTS and upstream of the leaching field.  
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