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PLANNING HISTORY FOR FALMOUTH

*  Woater Quality Management Committee established by Town Meeting in 2011 to focus on
wastewater planning alternatives. Working Groups consist of 3 members who focus on
different alternatives.

* April 201 | Town Meeting unanimously appropriated $2.77 million to proceed with sewer
design and alternative demonstration projects. Ballot vote passed by a 2:1 margin. This
allocation has leveraged over $500,000 in grant funding.

* January 10,2014, Certificate of Adequacy issued for Falmouth’s Final Comprehensive
Wastewater Management Plan (CWMP) that endorsed sewering the Lower Little Pond
watershed and gave the Town 5 years to evaluate alternatives. These alternatives include:

Permeable Reactive Barriers

Innovative/Alternative (I/A) Septic Systems

Shellfish Cultivation

Bournes Pond Bridge Replacement and Inlet Widening

Nitrogen Control By-Law for Fertilizer



PRB PLANNING (LEARNING) PROCESS

* Starting in 2012, Falmouth Water Quality Management
Committee worked with CDM Smith to evaluate potential PRB
locations

* Town-wide evaluation at the watershed level

* Evaluation approach driven by installation paradigm
* Trenching and wood chips

* Ringing peninsulas



SITE EVALUATIONS

* Important Siting Considerations (CDM
Smith Technical Memorandum |, March
2013)

* Most relate to characteristics of groundwater
and soils

* Evaluation approach based on information on
land use and limited field data

* High density residential areas

* Plume from Wastewater Treatment Facility

Design and Siting Considerations for Nitrate PRBs

Criteria

Hydrogeological

Significance of Criteria

Understand groundwater flow to properly intercapt
plume

Geachemical impacts

Mitrate concentration

Aceaunt for Interactions with the geachemical
composition of the aguifer

Position PRE to target highest concentrations

Competing contaminants

Important te understand if competing chemicals exist
in the aguifer

Appropriate media type

Choose media that will best reduce nitrate
concentration at the chozen location

Proximity to tidal area

Salt water Intrusion may negatively Impact system
longevity, increasing ammania/ammanium and
hydrogen sulfide production

Dimensions of plumes

Infrastructure and land use

Total depth =45 feet to baze of contamination 15
beyand practical depth of trenching or excavation
using the one-pass method. May lead to consideration
of injection methods'

Buildings or utility lines that cannot be breached may
leave gaps in the PRE. May lead to consideration of
injection methods'

Soil types in aguifer

Will affect permeability, best case is homogeneous
sails’

Stratigraphy

Best if PRE extends to confining layer of aquufer]

Hydraulic conductivity (K)

pH of aguifer

Important that PRE does not significantly affect the
hydraulic conductivity of the aquifer. Best if K of
surrounding aquifer is < 1.0 ft/day Depending on the
contaminant flux and reactivity of the media, higher
velocities may be accommaodated, Multiple sets of
PRBs spaced along the axis of the plume could be used
to provide greater net residence time.*

Best if pH Is neutral’

Dissolved owygen (DO) concentration

Ideal DO concentration is < 4.0 mg/L'

Sulfate concentration

PRB width

Lower initial concentration is desirable so that
ammonia/ammenium preduction [s minimized, also
useful life of PRE is lengthened due to less competition
for substrate

The thickness of the PRE is designed based

on the required residence time of the contaminants
and the groundwater flow velocity, Simple estimation
of thickness is (V)*(t) where V is the groundwater flow
velocity and t is the residence time.'

1

The Interstate Technology & Regulatory Council, 2011
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SITE EVALUATIONS

* Narrowing the possibilities using
CDM Smith matrix

* Accessibility

* Replicability

* Ease of monitoring

* Nitrogen-removal and expansion
*  Permitting

* Non-starters

Screening Step

Criteria

| Description |

|3a} Refined potential PRE
Locations to 3
demonstration sites

{3.1] 5ite Accessiblity

(2.2} Mom-Starmsars

(3.3a) Appéicability to Other Sites

13.4) Patential for Litility Confiicts

[3.5] Costs/PRE Installation Method

{3.6) Ease of Monitonng

(3.7} Expansion Potential

{3.E) Patential TMDL Credit

(3,8} Permitting Requirements

An evaluation of topography, roadway access, and presence of extendive
wvegetation. Sites that are relatively flat, satily accessibly, and with limited (M
need for vegetation removal will receive a higher score

identification of “non-starters” such as areas within a salt marsh, ACEC,
Zone |l areas, locations downdtream of private drinking water wekl
locations, of other senditive resources, Locationd with any of thews
restrictiond are nan-starters

P.-t-:llit-.r to .reﬁlIJ;:ai'e. FRE at other sites in Falmouth, Sites that capture
common themes in Falmouth {i.e. housing densities, depth to
groundwater, praximity to estuarias, ete) will be ranked higher, These

camman themes will emerge through the two screening steps abawve

Locations that pose potentia |-|.|=|.I:\-t'f' conflicts will iIncrease the G-IE'IEI.H-I"." of
PRE installation, especially one-gass trenching. Sites with no uttility

a higher score
_---Jil;é-s-\:c;;-;;'.s method); hlgher_:c-s;'.;| | receive a

lowear rating

Sites that allow relatively easy access for monitoring well and probe
nstallation, periodic monitoring equipment maintenance, and regular
data collection will recglve a higher score. Additionally sites with tawn
awned land 5-15" up and downgradiant and ~50' doewngradiant will recaive
a higher score

Sites with adjacent nitrogen plumes and similar site charactenstics that
aliow for ease of axpancion will recelve a higher score

tength of PRE for &YW capture, Sités located in and around smaller class C
1oning areas will recenve a higher score because of the denser housing
additionalhy sites with expansion potential will also increase the score for
this criteria due to greater GW capture

For the demoanstration projects, sites with limited permitting needs will
receive higher scores, Sites adjacent to wetlands receive a lower score




THREE SITES SELECTED

* Detailed analysis for 3 sites
* Estimated depth to groundwater and thickness of aquifer (no wells)

* Nitrogen-removal based on upstream septic load for two densely
developed residential areas

* Woastewater Treatment Facility plume was third site evaluated






INITIAL RESULTS

* Total depth of PRB over 40 feet in all cases

* Trenching impractical for required depths and density of
development

* Nitrogen removal moderate
* Cost estimates based on:
* Injection wells

* PRB installed from ground elevation to saltwater interface

* Extensive monitoring

$/kg high



PARADIGM SHIFTS

* 2012

* Trenching and wood chips
* Ringing peninsulas

* Reach saltwater interface

* 2015

* Injection wells and Emulsified Vegetable Oil (EVO)
* Areas of high nitrogen concentration and flux
* Groundwater and soil characterization

* Not capturing entire cross-section of groundwater to saltwater interface
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FROM PLANNING TO IMPLEMENTATION



