2ND ANNUAL
CAPE COASTAL |

CONFERENCE

Linking Science with Local Solutions and Decision-Making

JUNE 5, 2014

Alternative Onsite Septic
Systems and Their Potential
Role in Wastewater
Management Strategies.

George Heufelder, M.S., R.S.
Barnstable County Department of Health and Environment
and
The Massachusetts Alternative Septic System Test Center



Alternative Onsite Septic Systems

What do we know about their performance and
how do we know it ?

Barnstable County Department of Health and Environment
has been monitoring the performance of alternative onsite
septic systems for the past ten years on behalf of 14

Barnstable County Towns. It presently tracks over 1650 I/A

systems.
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|/A Monitoring and Compliance

In 2005, BCDHE created a web-based database to
collect maintenance and sample reports for I/A
systems for 14 towns in Barnstable County.

Provide the initial level of compliance on behalf of
town Boards of Health.

Analyze incoming data and provide reports to the
public to help determine efficacy of various
technologies and I/A in general.
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Why 19mg/I for Nitrogen?

Assumptions:
 2.9kg nitrogen per person per year
* 55 gallons water use per person per day

System Influent Concentration:

~38 mg/1 Total Nitrogen

50 Percent Removal:

19 mg/1 Total Nitrogen
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What do others say ?
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Performance Stability

The key to predicting outcomes in the TDML
process
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mg/L Total Nitrogen

Single Family Total Nitrogen(in mg/)
FAST Systems in the town of Falmouth (43 systems)
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Decentralized Demonstration Projects
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Presently efforts are underway to
determine how to use existing data
to help assign appropriate credits
for the use of alternative onsite
septic systems, given the variability
of the data.




More Data Onlinel

www.barnstablecountyhealth.org/ia-systems/information-
center/data-and-statistics

Town: All Towns E
Interactive I/A Data =
Building Type: | Multi-Family [+]
Drill down by View Lar rger Version
Multi-Family Total Nitrogen(in mg/l)
® TOWI] All Technolo gies in Barnstable Count y (82 systems)
110

* Technology

 Building Type
Data is updated on a
regular basis.
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“Passive” removal of nitrogen
In the onsite setting

Non-proprietary means for removing nitrogen
with minimum power consumption




Three Strategies

Learning from three publically funded projects

1. Florida passive nitrogen removal (Fiorida DOH and
partners)

2. Horizontal reactive barrier weNeer)

3. Horizontal flow woodchip bioreactor washington state)

4. Hybrid best guess design using woodchips
(possible)




Florida Passive
Nitrogen Removal
Project

Florida Onsite Sewage Nitrogen
i E! Reduction Strategies Project

FDOH Caontract CORCL
HEALTH

Objective: Study Areas:

To develop nitrogen A Development and pllot testingof (7" Assessment of the fate and

reduction strategies for PSSV mitrogen reductan systems transporet of nitrogen from OSTDS In

onside sewage treatment (PNRS) sol and groundwator

and disposal systems Field testing of fulescale nérogen D Development of decison support

(OSTDS) in Florida recuChon Systents 1o colermre tools for OSTDS planning and
performance and cosl nirogen reduchon
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What is “Passive” ?

Passive nitrogen reduction system are systems
that reduce effluent N using reactive media for
denitrification and a single liquid pump, if
necessary.

What design is most promising
for our area?

Source: Damann L. Anderson, P.E.,
Hazen and Sawyer, P.C.
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“Florida” Design Cell
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Horizontal Reactive Barrier

Installed at a bed and breakfast in mid 90's but
never adequately validated



Septic tank effluent is distributed to leachfield

Septic tank effluent percolates through layers of sand,

nitrifying ammonium to nitrate. i

Nitrified effluent encounters saturated cellulose media
(wood chips, sawdust, etc) embedded in less-permeable
layer, slowly percolating through the saturated layer -

denitrifying the nitrate as it does.
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In the mid 1990’s the Waquoit Bay National Estuarine Reserve
installed a horizontal permeable reactive barrier. Unfortunately
its performance could not be verified because of the inability to
install and verify sampling wells.
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l/ Nitrifying Media (sand typ.)

Septic

tank Reactive Layer (cellulosic material and loamy material)
effluent "

In June 2014 MASSTC will be installing a system
like above and testing it for nitrogen treatment.
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State of Washington

I,

£ Evaluation of On-Site Sewage System
Nitrogen Removal Technologies

Recirculating Gravel Filter and
Vegetated Denitrifying Woodchip Bed

Recirculating Gravel Filterand
Denitrifying Woodchip Bed Test Site
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Nitrified
wastewater

denitrified
wastewater




Photo supplied by Rich Piluk, Anne Arundel County, Maryland
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~—Composting and Urine Diversion Toilets

The Falmouth Eco-Toilet Program

Composting Toilets Urine Diversion Toilets

* Remove solids from » Separates urine (and primary
wastewater stream. source of nitrogen) from

¢ Still need to wastewater stream.

i Potential for recovery of

safely dispose
nitrogen for re-use

of greywater.
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The Massachusetts Alternative Septic System Test Center

m The Massachusetts Alternative Septic System Test Center

Home

Studies and Research
Studies in Progress
Tests Conducted

319 Projects

Virtual Tour
Presentations

Contacts

Product Testing Invitation

Beginning in the early 1990s, Barnstable County, Massachusetts (Cape Cod)
began realizing that nitrogen from septic systems was dramatically affecting our
marine environments, causing accelerated eutrophication and nuisance algae
blooms. Searching for technologies to address the issue, the Barnstable
County Department of Health and Environment in conjunction with
Massachusetts Coastal Zone Management through the Buzzards Bay Project
] began what is now called the Massachusetts Alternative Septic System Test

Center (MASSTC). The Test Center began in 1999 testing advance onsite

! A
L - sep.tic treatment technologies in triplicate under a 'program of the U.S.
Product? L i Environmental Protection Agency (EPA) called the Envircnmental Technology
ULICILIGILI UL Initiative (ETI). Working with EPA and the National Sanitation Foundation (NSF)
There are of Ann Arbor Michigan, MASSTC conducted a refined nutrient testing protocol in
4 2002 referred to as the Environmental Technology Verification (ETV). Further
refinement of the nutrient standards was completed in 2007 by NSF and has resulted in the NSF Standard

245 MASSTC has conducted the majority of these test protocols on over 25 leading technologies. Today,
MASSTC is operated by the Barnstable County Department of Health and Envirenment and continues to |

conduct testing, and allow for the research and development of products that remove the myriad of |
m contaminants found in domestic wastewater. Its facility can accommodate over 20 concurrent tests,
allowing companies to conduct research and development cn their products or complete any number of
standardized test protocols. >
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