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25 participating towns
Over 3500 active I/A systems (more than 4000 total)

Collaboration with MassDEP for Pilot Use systems







Barnstable County 
Innovative/Alternative Septic System Tracking Program

https://septic.barnstablecountyhealth.org/

https://septic.barnstablecountyhealth.org/


Nitrogen
14.007
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Cape Cod Groundwater Guardians
www.capecodgroundwater.org





MassDEP limits for Total Nitrogen

Taken from a MassDEP technology approval letter for technology with 
General Use for nitrogen reduction







Phosphorus
30.9738

15











Cape Cod Groundwater Guardians
www.capecodgroundwater.org



Phosphorus “limits” for technologies currently 
holding Pilot approval for phosphorus removal 

in Massachusetts are set based on what the 
Company claims for performance.









Phosphorus, why do we 
care?

• Harmful algae blooms

• Fish kills

• Excessive plant growth

• Loss of recreational use of surface 
waters



Most diagnostic/feasibility studies of Massachusetts lakes also indicate 
phosphorus as the limiting nutrient. Even in cases where nitrogen may 
be limiting, previous experience has shown that it is easier, more cost-
effective and more ecologically sound to control phosphorus than 
nitrogen. 

Excerpt from Total Maximum Daily Loads of Phosphorus for Selected Millers Basin Lakes
Commonwealth of Massachusetts Executive Office of Environmental Affairs
https://www.mass.gov/doc/final-tmdls-of-phosphorus-for-selected-millers-river-basin-lakes/download





Too much of a good thing





Sources of impact

• Wastewater
• Stormwater
• Fertilizer

• Natural sources (leaves)



Content source: Centers for Disease Control 
and Prevention
https://www.cdc.gov/habs/materials/posters.html

http://www.cdc.gov/


Content source: Centers for Disease Control 
and Prevention
https://www.cdc.gov/habs/materials/posters.html

http://www.cdc.gov/


Kenneth J. Wagner, Dominic Meringolo, David F. Mitchell, Elizabeth Moran & Spence 
Smith (2017) Aluminum treatments to control internal phosphorus loading in lakes on Cape 
Cod, Massachusetts, Lake and Reservoir Management, 33:2, 171-
186, DOI: 10.1080/10402381.2017.1308449

Depth Hydrologic load Phosphorus load

Area Mean Maximum Detention Precipitation Groundwater Internal Surface Flow Groundwater

Lake ha m m yr Tributaries % % % % %

Hamblin 46 8.3 18.8 1 No 11 87 67 9 11

Ashumet 82 7 20 1.9 No 17 72 47 4 45

Long 296 8.8 21.2 3.5 No 51 44 64 17 9

Mystic 59 4.6 14.3 1 No 18 80 46 15 21

Lovers 15 4.6 10 1.2 No 39 55 43 27 12

Stillwater 7.5 6.8 13.9 1.2 From Lovers 13 25 55 32 5

Herring 17.7 6.2 10.9 2.8 No 42 55 40 1 46

Great 44.7 3.6 11 0.4 2 small ones 14 83 26 8 45

Lovell's 22 5.7 11.4 2.1 1 diverted 43 53 62 4 16

Cliff 83 8.6 26.7 5.3 No 71 23 67 5 6

Table 1. Features of lakes treated with aluminum between 1995 and 2015.

https://doi.org/10.1080/10402381.2017.1308449


• Nitrogen removal ends in a gas (N2)

• Phosphorus ends with a solid 
biproduct that must also be dealt 
with



Our Project

• Install at least 6 systems with 
technologies claiming to remove 
phosphorus from wastewater

• Provide $5,000 subsidy as incentive

• Provide donated equipment (when 
possible)

• Provide at least 1 year of monitoring



This project has been financed in whole or in part with funds 
(competitive grants or otherwise) from the Environmental 
Protection Agency (EPA) and/or the Massachusetts 
Department of Environmental Protection (MASSDEP). The 
contents do not necessarily reflect the views and policies of 
EPA or MASSDEP, nor does the mention of trade names or 
commercial products constitute endorsement or 
recommendation for use.

Any mention of a name, product, service, company, or 
institution does not constitute an endorsement by MASSTC or 
Barnstable County Regional Government.



Contact from interested participant

Communication with engineer and technology company

Board of Health approval

MassDEP approval



Massachusetts Department of Environmental Protection (MassDEP)
MassDEP's Technology Approval Process for I/A Systems

Content source: Massachusetts 
Department of Environmental Protection
https://www.mass.gov/guides/innovative-technology-
and-title-5-systems



Contact from interested participant

Communication with engineer and technology company

Board of Health approval

MassDEP approval



Phosphorus Removal
Onsite Septic Systems

• Electrochemical

• Polymer (binding agents)

• Soils-based systems

• Other



Soils-Based

• PercRite® by American 
Manufacturing Company, Inc.

• GeoMat™ by Geomatrix

Technologies

Reductive Iron Dissolution

• PhosRID™ by Lombardo 
Associates, Inc.

Polymer Techs

• Phos-4-Fade® by Norweco®

• Busse by BusseNY ®

Electrochemical Techs

• EC-P® by Waterloo Biofilter

• CRX II by FujiClean USA™

• DpEC by Premier Tech Aqua

• Composting Toilet



Electrochemical Technologies



EC-P® by Waterloo Biofilter
-iron electrodes are installed in the septic tank or 

chamber

-small current is applied to the electrodes

-iron is dissolved into the sewage stream where it 
reacts with phosphorus to form insoluble iron-

phosphate minerals. 

-in the leachfield, the iron-phosphate minerals 
precipitate out preventing phosphorus from 

reaching the natural environment



CRX by FujiClean USA ™

-iron electrodes are installed in a separate 
chamber

-electrodes release ferric ions that react with 
phosphate and orthophosphate in water

-insoluble biproduct settles to bottom of 
device



DpEC by Premier Tech Aqua

-low-intensity current between two 
submerged aluminum electrodes

-reaction zone and separation zone in unit

-electrocoagulation and separation



Polymer Technologies



Phos-4-Fade® by Norweco ®

-adsorptive media

-installed downstream of a 
treatment unit (Singulair or Hydro-
Kinetic)



Busse by BusseNY®

-ferris alloy medium

-phosphorus binds to medium



Other Technologies



PhosRID™ by Lombardo Associates, Inc.

RID = reductive iron dissolution 
-iron dissolving in an anaerobic 

environment and freed to combine 
or mineralize with phosphorus



PhosRID®

Used with permission from 2003 presentation by George Heufelder



Composting Toilets



Composting Toilet

-waste broken down biologically 
under specific temperature, 
moisture, and aeration conditions

-not discharged to leachfield (or 
groundwater)



Image from Compendium of Information on Alternative Onsite Septic System Technology in Massachusetts (Heufelder & Rask)
https://www.barnstablecountyhealth.org/resources/publications/compendium-of-information-on-alternative-onsite-septic-system-
technology



Soil-Based Technologies



Technologies

PercRite® by American Manufacturing Company, Inc.  
and GeoMat™ by Geomatrix

-soils adsorb phosphorus 
-installed in shallow upper horizons
-cycle phosphorus in the vegetation above the 
septic system leachfield and attenuate the amount 
that migrates downward to the water table







Technologies





The data you are about to review derive from a self-reporting system 
for alternative onsite septic systems located in the towns in 
Barnstable County Massachusetts and other participating towns 
maintained by the Barnstable County Department of Health and 
Environment. The mention of any product on this website does not 
constitute an endorsement by Barnstable County. The validity of the 
data is qualified only by the licenses and integrity of Licensed 
Wastewater Treatment Operator who collected the sample and the 
Massachusetts Certified Laboratory that performed the analyses. This 
dataset includes samples taken at seasonally-occupied as well as full-
time-occupied residences. Data during start up of the systems are also 
included. The reader/user is cautioned to understand the limits of 
these data in regard to assessing the performance of any technology 
and agrees that any re-representation or copying of these data will 
include the above qualification.
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76 data points submitted on PhosRID® systems
83% of submitted TP values were below 1.0 mg/L



0

5

10

15

20

6/9/2019 9/17/2019 12/26/2019 4/4/2020 7/13/2020 10/21/2020 1/29/2021 5/9/2021 8/17/2021

To
ta

l P
h

o
sp

h
o

ru
s 

(m
g/

L)

Sample Date

Waterloo EC-P ® Installation - Total Phosphorus and Total Dissolved Phosphorus Results 
(mg/L)

Lysimeters -TDP

Lysimeters - TP

Pump Chamber -TDP

Pump Chamber- TP

Influent-TDP

Influent- TP



0

5

10

15

20

6/9/2019 9/17/2019 12/26/2019 4/4/2020 7/13/2020 10/21/2020 1/29/2021 5/9/2021 8/17/2021

To
ta

l P
h

o
sp

h
o

ru
s 

(m
g/

L)

Sample Date

Waterloo EC-P ® - Total Phosphorus and Total Dissolved Phosphorus Results (mg/L)

Lysimeters -TDP

Lysimeters - TP

Influent-TDP

Influent- TP



0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

5/15/2019 8/23/2019 12/1/2019 3/10/2020 6/18/2020 9/26/2020 1/4/2021 4/14/2021 7/23/2021 10/31/2021

P
er

ce
n

t 
re

m
o

va
l (

In
fl

u
en

t 
TP

 v
s 

Ly
si

m
et

er
 T

P
)

Sample Date

Percent Removal of Total Phosphorus - Waterloo EC-P
Based on Lysimeter vs Influent



Sand bed



Sand bed



18 inches 
C33 sand
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Drip dispersal of nontreated primary strength effluent



Drip dispersal of nontreated primary strength effluent



Drip dispersal of nontreated primary strength effluent



Sand Loam
/Sand 
Mix

Drip dispersal of nontreated primary strength effluent
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Sources of impact

• Wastewater
• Stormwater
• Fertilizer

• Natural sources (leaves)



The Algal Bowl – Lakes and Man
John R Vallentyne

1974



“The question was not whether people could 
have clean clothes and clean lakes, but whether 
North American Society could maintain its 
standard of cleanliness and sanitation without 
any phosphate in its detergents.”

-Vallentyne, The Algal Bowl – Lakes and Man





Emily Michele Olmsted
Environmental Project Assistant

MASSTC/Barnstable County

emilymichele.olmsted@barnstablecounty.org
(508) 375-6901

mailto:emilymichele.olmsted@barnstablecounty.org

