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Solutions to Nitrogen Pollution

* Sewering

* Nitrogen reducing septic
systems

e Bio-extraction
* Fertilizer reduction

e Stormwater remediation
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West Falmouth Harbor Nitrogen
Pollution Sources
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Sources of nitrogen
include:

* Wastewater
Treatment Facility
(WWTF)

» Septic Systems
Lawn Fertilizers
Stormwater
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West Falmouth Harbor Nitrogen
Pollution Sources

Prior to 2005 WWTF Upgrade After WWTF Upgrade & Plume
Dissipation
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Conventional Septic Systems

Septic systems = ~60% of
nitrogen pollution to
West Falmouth Harbor
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Nitrogen-Reducing Septic Systems

Advanced treatment systems incorporate a treatment step between
solids separation and final dispersal of effluent. Pumps, timers, and
floats are used to control the flow of wastewater from one component
of the system to the next.

and volume control

/%‘},".,“3 : Advanced '
treatment Dispersal and
Q Solids separation technology final treatment

GROUND WATER
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West Falmouth Harbor Shoreline

Septic Remediation Project
Phase | & Il Project Partners
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CAPE COD
Southeast New England Program  commission
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WFHSSR Scope
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e Upgrade 30 existing s'eptic sysiems within 300 feet of
MHW of the harbor to nitrogen-reducing systems

. * Use best available technologies that meet 12 mg/L
i total nitrogen removal or less

* Provide $10,000 subsidies to Phase | & S7,500 for
Phase 1l homeowner volunteers

o, _Evalggte total costs & implementation logistics

45 Monltdr & report results
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Qualifying Technologies

Nitrogen-reducing technologies meeting 12 mg/L TN

AdvanTex AX20RT Layered Soil Treatment Area
Amphidrome-SBR Nitrex
Biobarrier MBR NJUN
Bioclere RUCK
Blackwater Hydro-Kinetic
BUSSE Green Tech Waterloo Biofilter
Eliminite SepticNET
GPC SeptiTech
Hoot
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Demonstration Project Process

* 30 Homeowner volunteers * Installer selection

* Homeowners sign contract with ¢ Implementation
Town of Falmouth * 510,000 or $7,500 subsidy

* Engineer selection * O & M contract

e Technology selection & system ¢ |/A system notice recorded on
design deed

* Permitting e 1+ vyear of free sampling

e Board of Health
 Conservation
* MassDEP pilot approvals
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ldentifying 30 Participants

* West Falmouth Village
Association (WFVA) connection

e Letters sent from WFVA &
Coalition to top 60 priority
homeowners

* Consulted with neighborhood
leaders

* Held vendor workshop

* Met with interested candidates
to discuss technologies &
assess feasibility
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Site Suitability Considerations

* Review of existing plans &

* Soils

 Groundwater
elevation

* Lot size

* House coverage
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Decision Support Tool

NAME:
WEST FALMOUTH PROFPERTY ADDREES:
DATE:

Please tell us how important the follow characteristics are to you based on the following scale:

Frst Cost (equip ment and instdlation) 1 =very impo rtant

20 Year Present Worth [induding O&M) 2=important

Energy Use 3 = somewhat imp ortant
Aesthetics 4=notveryimportant
[Complexty '5=notaconcem

Is there anothercniteria not listed here that isimportant to you?
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Support Tool Summary

Average

System Name Decision Estimated Annual Cost forLab o et e i Frer 20 year Present Company . . . Number of
Contact Tool Total Installed Svstem Quarterly 1st vear Use (kWh)* Worth for Warrantee on Special Considerations PUMDS
Website Score Costy Inspections ¥ O&M** System P
* hnol me, C Websi
Technology Name, Contact, Website _
NJUN Systems Duncan Corley Below ground installation/at 0 mech
104-925-1289 http://www.njunsystems.con/ . S17 $800 $44,095 2 years grade 2 air

| | * Decision Support Tool Total Score

/,(b.b)b, * Average Estimated Installed. System 'Cost """ o
g y

— .. Annual Cost for Quarterly Inspections

Corman 519-856-0757 Chris
James 519-830-1490

oot bt cor Lab.Costs.after.15t year 0 sas zvens o gmie | 3meeh

_* Monthly Energy Use (kwh)

imossrsemsamamouoossens® - 20:yeQrpresent.worth for O & M. . i e

_» Company Warranty

woymmamnrecommsecinens ® NUMber-of Pu MPS o 70 $36245  Syears ] I T
e Special Considerations

SES Environmental: Hydro-Kinetics Camel McGill

101-785-0130 or 508-406-8381

ttp://www.seswastewater.com/hydro- Below ground installation 1 mech
cinetic.html 19.0 $24,550 $1,000 $305 86 857,577 2 years Covers raised ~3" above grade 1 air
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Design & Engineering
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Permitting

R Falmouth Health Department [FFeT

Falmouth Conservation Commission

50 Town Hall Square, Falmouth, Massachusetts 02540
(508) 485-7445 FAX (508) 457-2511

Massachusetts Department of Environmental Protection Approval of Alternative
Bureau of Resource Protection - Wetlands

. o Technology for Site Specific
WPA Form 2 —Determination of Applicability o
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Piloting Use — BRPW64b
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Implementation

24 Installations completed
13 Cesspools upgraded

4 Technologies installed
* 9 Blackwater tanks

* 7/ Hoot systems

* 5 Eliminite tanks

* 1 Layer cake

* 1 Fast with Perc-Rite
Drip Dispersal

* 1 Perc-Rite
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State Approved
Dual Compartment!
Concrete Tank '

. Outlet to Drainfield
S Patented Lng
== Air Entl‘_alnn‘i',en’

Fixed Film
Media Bed

MetaRocks e

Standard
Effluent

Eliminite






Layer Cake Cross Section

Standard Sand Fill for Nitrification Shallow drainfield
18 product

18” Standard Sand Fill - Typical Title V

7'

5.6' Distance to High Groundwater
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A.Blower and Housing
B. Control Panel
C. Air Line Piping

D.Vent(s) and Observation Port

G.Tank

H. Outlet to Drain field







Perc-Rite Drip Dispersal

‘ i DWELLING b CONTROL PANEL
SEPTIC OR PUMP o~
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NitROE
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*  ANitROE™Tank is a Supplement to an Existing Title 5 Septic System
for
Significant Total Nitrogen Reduction

’—‘" /nplnl s at Surfaca, ..

itROE™ Tank
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SanTOE

Treats Flowrates Ranging from 700 to 2,000,000 Gallons per Day

Apartment Buildings,
Condominiums, Retail Facilities,
Housing Developments,
Small Communities

Qpnws«lfm

WWM
ai Access Ports
r

P r —
snde & PR T

System - 100 percent gravity flow l

SOIL

GROUNDWATER



Implementation Costs
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AVERAGE | COST

i COST RANGE
Equipment
(denitrification tanks) oz $4,146-810,625
Engineering $2,620 $606-%4,200
Installation (adding
a nitrogen-reducing
system to an existing $11,096 $10,600-$15350
Title 5 system)
Installation
(full upgrade from $20,675 $17,720-$25,600
a cesspool)
Landscaping $2,142.97 VARIABLE
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Monitoring Results

. Nltrogen.redUctllon goal of at Ieast 67%

* Phase | & Il median total nitrogen-reduction - 76%
e Blackwaters — 59%
Eliminites — 78%
Hoots — 81%
Layer Cake — 90% ,
buzzards

Fast —43% B nv
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TN kg/yr

Blackwaters —
30 59% Median TN Removal £
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Operation, Maintenance, &
Monitoring Costs

System | O&M_____|Monitoring___

Blackwater S400 S52/month
Eliminite (pilot) S1,000 S117/month
Fast S250 S52/month
Hoot S600 S52/month
NitROE (pilot) S1,000 S117/month
Per-Rite S250 S52/month
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Keys to Success

* Collaboration

* Funding

* Neighborhood Advocacy
* Results
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Lessons Learned

e West Falmouth homeowners care about water quality &
want to participate in restoration

* Neighborhood outreach is critical to success

* Cost, not technology, is the main concern for homeowners

 Upgrading on-site septic systems is not a one-size-fits-all
project

* Disruption during installation can be minimized & systems
can fit nicely into existing landscaping
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Next Steps

* Complete Phase Il in Spring 2019
 Status report on WFHSSR Project Phase |l

e Continue operating, maintaining, sampling & dialing-in
systems

* Work with Town of Falmouth to develop local nitrogen
reduction regulations

* Just the beginning
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WEST FALMOUTH NITROGEN-REDUCING SEPTIC SYSTEM DEMONSTRATIONPROJECT -

https://www.savebuzzardsbay.org/wp-content/uploads/2017/07/West-Falmouth-Nitrogen-Reducing-
Septic-System-Demonstration-Project-May-2017-status-report.pdf

Maureen Thomas
Thomas@savebuzzardsbay.org
508-999-6363, Ext. 230
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