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Technologies and Approaches
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To review and develop shared understanding of the
characteristics of these watersheds, the work done to
date, existing data and information available, and
how to apply all of this to planning for water quality
improvements for these watersheds moving forward.
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To develop a shared understanding of the potential technologies
and approaches identified to date, and the benefits and
limitations of each; to explore the environmental, economic,
and community impacts of a range of categories of solutions;
and to identify priorities and considerations for applying
technologies and approaches to remediate water quality
impairments in your watershed.
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Technologies and Approaches
for Improving Water Quality



 The Fact Sheets present various information on the
technologies being considered.

1 Additional information is contained on the Technology Matrix
including the following;:

— Site Requirements

— Construction, Project and Operation and Maintenance
Costs

— Reference Information
— Regulatory Comments

A Input from the Stakeholders is requested regarding a
technology’s Public Acceptance
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0 Comprehensive analysis of nutrient control technologies and approaches.
O Not all of the technologies and approaches will be applicable to Cape Cod.

O Some technologies are so promising that we should identify them for
demonstration and pilot projects.

O Workshop 3 will embark on hands on problem solving in each watershed to
meet target load reductions.

O Certain technologies or approaches will be effective at preventing nutrients
from entering the water body. Others will be effective at reducing or
remediating nutrients that are already in the groundwater or water body.

O Regulatory programs can address nutrient controls for both existing
development and future development.
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Solutions: Site
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Toilets: Urine Diverting
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water vapor bathroom is odor-free
CO2 air is continuously drawn
ammonia N down the toilet and is
exhausted out a roof vent
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Solutions: Neighborhood
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Solutions: Watershed
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Injection Well
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Treated Groundwater
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Precedent: Pond and Estuary Dredging - Dennis, MA



Solutions: Cape-Wide

Site Scale | Neighborhood | Watershed | Cape-Wide

e e =
© o
@ (Standard Title Systems) @ %:;{,‘-;,’j,,sg;‘;'{g;s ) e (Conventional Treatmenl)
@ G/A Title 5 Systems ) 9 (STEPISTEG Collect:on) e Q\dvanced Treatment )
@ GIA Enhanced Systems ) @ C]svys?:mw: el )
@ (Toilets: Urine Diverting ) e (g‘;‘;::,';,‘?sm’ )
@ G’oilets: Composting ) @ ( Constructed Wetlands: Surface Flow )
@ Goilets: Packaging ) @ ( Constructed Wetlands: Subsurface Flow )
Q ( Stormwater: Bioretention / Soil Media Filters ) @ \%,fg:’:rg}gﬁm;n%‘ﬁtg"
@ (Stormwater: Wetlands ) Q (Phytoirrigation )
( Eco-Machines & Living Machines )
0 ( Phytobuffers ) 6 G:ertigation Wells )

) . helifish and Sait Marsh
@ ( Permeable Reactive Barrier ) ﬂ @abim Resiorafion )
Aguaculture/Shelifish )
Farming

‘ ( Inlet / Culvert Widening )
@ ( Pond and Estuary Dredging )
@ ( Surface Water Remediation Wetlands )




Scale: CAPE-WIDE
Target: REGULATORY

Compact Development e



Scale: CAPE-WIDE s
Target: REGULATORY Fertilizer Management @



S

o
| =
0
=
L
o
=
O
g
=,
@
E
@
o

=
D
£
Q.
o
3
>
o)
a

CAPE-WIDE

Target: REGULATORY

Scale



o

=
@®
=
Q.
52
@
>
@
=
~~—
()
—
2
w
| ot
L)
—
=

CAPE-WIDE

Target: REGULATORY

Scale



growth area

preservation area

Source: Massachusetts Smart Growth Toolkit
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Wellfleet-
Mashpee-
Brewster-
Orleans-
Harwich-

Falmouth-

Coastal habitat restoration & aquaculture
Aquaculture & Expanding Existing Systems
PRB & Bioswales

Fertilizer Control By-Law

Muddy Creek & Cold Brook Natural Attenuation

Aquaculture

Inlet Widening

Eco-Toilet Demonstration Project

PRBs

Stormwater Management (Little Pond Watershed)
Fertilizer Control By-Law

Subsurface Nitrogen Removal Septic Systems
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. Wastewater ' Existing Water Bodies . Regulatory

Nitrogen Targets/Goals
Present Load: Target: fa— Reduction Required:
~ Xkg/day === Ykg/day — N kg/day

Other Wastewater Management Needs
A. Title 5 Problem Areas
B. Pond Recharge Areas

Problem Solving Approach




Total Controllable Nitrogen
Percent Removal
to meet Total Maximum Daily Load

CO0%-10%
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@D 301%-40%
@ 401%-50%
@ 501%-60%
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Septic Nitrogen
Percent Removal

to meet Total Maximum Daily Load
T 0%-10%

0 101%-20%
@0 201%-30%
@D 301%-40%
@ 401 %-50%
@ 50.1%-60%
@ 601%-70%
@ 701%-80%
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@ 201 %- 100 %




Nitrogen Load

Existing
Controllable
Load

Required
>- .
Reduction

EXxisting
Controllable
Load

Required
> N
Reduction




. Wastewater ' Existing Water Bodies . Regulatory

Nitrogen Targets/Goals
Present Load: Target: fa— Reduction Required:
~ Xkg/day === Ykg/day — N kg/day

Other Wastewater Management Needs
A. Title 5 Problem Areas
B. Pond Recharge Areas

Problem Solving Approach




Impacts of Technologies and Approaches
Environmental
Economic

Social



d 100% septic removal subwatershed

O Scale: On-Site vs. Collection System vs. Natural System
d Nutrient intervention and time of travel

1 Permitting Status

d Land use and Impacts of Growth
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USGS Time of Travel
- < 10 yrs.
 10-20yrs.

@ 20-30yrs.

@) 30-40yrs.

@ - 50yrs.

- 50 - 100 yrs.
- > 100 yrs.
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(1 Review tools and alternatives
analysis approach

d Evaluating scenarios for meeting
water quality goals

Q Attend the November 13™ meeting:

6:00
Cape Cod Museum of Art
Dennis, MA




