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The General Problem

A Wastewater issues
I Impaired embayments

I Groundwater quality
concerns

I Pond water gquality concerns

I Failing/expensive septic
systems

I Economic development
reguirements

I New flood zones
I Regulatory requirements
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Title 5 systems do not effectively remove nutrients
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Healthy Levels of Nutrients

. 4

sunlight penetrates
clear water

healthy aquatic community



Excess Levels of Nutrients

algae use nutrients to grow and
reproduce rapidly

algae cloud water and block sunlight

bacteria feed on dead algae

organisms that breathe oxygen
or live in grasses are stressed
or die




Regulations

A Massachusetts Estuaries Program
(MEP)

I MA DEP & UMASS-Dartmouth
I 89 estuaries southeast MA

I Watershed/estuary model

A predicts water quality changes resulting from land
use decisions

A DEP develops TMDLS

I Total Maximum Daily Loads

A Max pollutant a water body can receive
and still meet water quality standards

A Eelgrass is the sentinel species
A Cape Divided by watersheds
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Watersheds

Hatches Harbor

What Is a Watershed?

A watershed is the area of land that drains
toa particular point along a stream
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Average Nitrogen Removal by
Watershed
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Other Issues of Concern

A Phosphorus in freshwater ponds

A Contaminants of Emerging Concern
(CECs)
I Pharmaceuticals L

YOLVE CHANGED..

I Antibiotics |
I Hormones
I Personal care products
I Chemicals

A PFOS/PFOA
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N O nvhich propertiesis a traditional (Title V)
on-site wastewatersysteman adeguatemeans
of providing for the T o w nsamstation and
environmental protection, and on which
propertiesisitn ot ? 0
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Potential Solutions
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Solutions

A Traditional
I Collection - Sewers
I Centralized Treatment and Disposal

A Nontraditional
I Dredging
I Aquaculture
I PRBs
i Fertigation
i Alternative tollets
| etc.

A Management
I Flow and Load Reduction Regulations
I Zoning
I Fertilizer Management , etc.
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Traditional Wastewater

Treatment - How Does it Work?

NitrogenSensitive
Watershed

Collection

Transport to
Treatment

pump
station

Treatment Wastewater

Treatment
Facility

pump

station
Disposal Effluent Disposal Sitg
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Traditional Wastewater

Treatment - How Does it Work?

R
Force Main Sewer

Flow has to be “forced” through the main Gravity Sewer
because gravity alone is not enough to move it. Flow uses gravity to get to pump

stations and treatment plants.

ﬁ Pressurized flow is »

wards the pump station.

pushed uphill towards pumps ; to
ulls flow
and treatment plants. « Gravity P
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Traditional Wastewater
Treatment  fi/hvaryvee-arsieqg” F

Organic Matter + @ —> CO, + H,O + NH; + New Cells + Energy + Other End Product
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Traditional Wastewater Treatment i- i

Nitrogen Transformation =

Organic Nitrogen
(proteins, urea)

Bacterial Decomposition

Ammonia
Nitrogen

Nitrification — Nitrite NOZ_

= Nitrate NOy

<——O0Organic Carbon, A

Denitrification —

Nitrogen Gas
— (N,)
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‘Sprinler Sysiem
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The Plan
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The Plan - Phasing

A Three 10-Year Phases
| Phase |1 Years 0-10
| Phase 21 Years 10-20
| Phase 31 Years 20 -30
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CWMP Phases

Table 3-1: Sewer Expansion Plan - Phasing Statistics

Phase 1 Phase 2 Phase 3 Total
{0-10 Years) | (10-20 Years) | (20-30 Years) u
WW Captured (gpd) 798.900 810,700 372,900 1,982,500
Load N Removed (kg/day) 79 51 37 197
Number of Parcels Affected 4735 3,820 2377 10,232
Approximate Road Miles 73 a0 38 173
% of N Removed by Plan 40% 41% 19%; 100%
Table 5-1: Sewer Expansion Plan - Staging Statistics
Stage 1 Stage 2 Stage 3 Total
WW Captured (gpd) 37.200 84.500 22.800 144,500
Load N Removed (kg/day) - 8 2 14
Number of Parcels Affected 253 433 155 891
Approximate Eoad Miles 5 g 3 16
Number of PS in Sewer Phase
Sewer Phase : Total
& Stage Large | Medium Small PS
Phase 1 4 5 19 28
Phase 2 1 8 27 36
Phase 3 3 14 17
Stage 1 2 2
Stage 2 1 3 4
Grand Total 5 19 63 87
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KEY TAKEAWAYS:
NL89 miles of road
N 11,823 parcels

N 87 pump stations

Does not include Non-
traditional Improvements

25



Norv traditional Focus Area i
Three Bays

& =52
164 PUBLIC WORKS By

I]EPT.M‘_“ )

Non-traditional methods.
A Cotuit Bay Inlet Dredging
A Mill Pond dredging

A Abandoned cranberry
bogs conversion

AWarrenédés Cove
aquaculture

A Alternative septic systems

A Permeable Reactive
Barriers (PRBs)

A Stormwater treatment
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