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The General Problem

ÅWastewater issues

ïImpaired embayments

ïGroundwater quality 
concerns

ïPond water quality concerns

ïFailing/expensive septic 
systems 

ïEconomic development 
requirements

ïNew flood zones

ïRegulatory requirements
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The ñ208ò Problem - Nitrogen

ÅImpacts marine 
waters
ïLimiting nutrient 

ÅOrigins
ïSeptic systems

ïFertilizer runoff

ïStormwater disposal

ïAtmospheric 
deposition

ïSediment release
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Sources of Nitrogen

Source: Cape Cod Area Wide Water Quality Management Plan Update, 208 Plan; Cape Cod Commission; June 2015

Title 5 systems do not effectively remove nutrients
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Effects of nutrients 

in coastal waters

Healthy Levels of Nutrients

algae growth is limited

sunlight penetrates

 clear water

submerged aquatic grasses use 

sunlight to make food

healthy grasses provide 

habitat for other organisms

grasses produce 

oxygen

healthy aquatic community
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algae use nutrients to grow and 

reproduce rapidly

algae cloud water and block sunlight

bacteria feed on dead algae

Effects of nutrients 

in coastal waters

Excess Levels of Nutrients

loss of grasses habitat dissolved oxygen levels are decreased

organisms that breathe oxygen 

or live in grasses are stressed 

or die
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Regulations

ÅMassachusetts Estuaries Program 
(MEP)

ïMA DEP & UMASS-Dartmouth

ï89 estuaries southeast MA

ïWatershed/estuary model
Åpredicts water quality changes resulting from land 

use decisions

ÅDEP develops TMDLs

ïTotal Maximum Daily Loads

ÅMax pollutant a water body can receive 

and still meet water quality standards

ÅEelgrass is the sentinel species

ÅCape Divided by watersheds
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Watersheds

Source: Cape Cod Area Wide Water Quality Management Plan 

Update, 208 Plan; Cape Cod Commission; June 2015
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Average Nitrogen Removal by 

Watershed



UNCLASSIFIED

Seabees We build ï We fight

FIRST Naval Construction Division

UNCLAS

UNCLAS



Town of Barnstable, Department of Public Works

Other Issues of Concern

ÅPhosphorus in freshwater ponds

ÅContaminants of Emerging Concern 

(CECs) 

ïPharmaceuticals

ïAntibiotics

ïHormones

ïPersonal care products 

ïChemicals 

ÅPFOS/PFOA
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Fundamental Question

ñOn which properties is a traditional (Title V) 

on-site wastewater system an adequate means 

of providing for the Townôs sanitation and 

environmental protection, and on which 

properties is it not?ò
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Potential Solutions
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Solutions

ÅTraditional
ïCollection - Sewers

ïCentralized Treatment and Disposal

ÅNontraditional
ïDredging

ïAquaculture

ïPRBs

ïFertigation

ïAlternative toilets 

ïetc. 

ÅManagement
ïFlow and Load Reduction Regulations

ïZoning

ïFertilizer Management , etc.
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pump 
station

Effluent Disposal Site

Nitrogen-Sensitive
Watershed

Wastewater 
Treatment 

Facility

pump 
station

Disposal

Collection

Transport to 
Treatment

Transport to Disposal

Treatment

Traditional Wastewater 

Treatment ï How Does it Work?
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Traditional Wastewater 

Treatment ï How Does it Work?
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Traditional Wastewater 

Treatment ï ñInverse Farmingò
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Organic Matter + O2              CO2 + H2O + NH3 + New Cells + Energy + Other End Products 
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Traditional Wastewater Treatment ï 

Nitrogen Transformation
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Organic Nitrogen 

(proteins, urea)

Ammonia 

Nitrogen

Bacterial Decomposition

Nitrite NO2
-

Nitrate NO3
-

O2

O2

Nitrification

Nitrogen Gas 

(N2)

Denitrification
Organic Carbon, ñanoxicò
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Non Traditional Solutions
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Management Solutions
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The Plan
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The Plan - Phasing

ÅThree 10-Year Phases

ïPhase I ï Years 0-10

ïPhase 2 ï Years 10-20

ïPhase 3 ï Years 20 -30
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CWMP Phases
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Number of PS in Sewer Phase 

Sewer Phase 
& Stage 

Large Medium Small 
Total 
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 

 

KEY TAKEAWAYS:

Ñ189 miles of road

Ñ 11,823 parcels

Ñ 87 pump stations

Does not include Non-

traditional Improvements



Town of Barnstable, Department of Public Works 26

Non-traditional Focus Area ï 

Three Bays 

Non-traditional methods. 

ÅCotuit Bay Inlet Dredging

ÅMill Pond dredging

ÅAbandoned cranberry 
bogs conversion

ÅWarrenôs Cove - 
aquaculture

ÅAlternative septic systems

ÅPermeable Reactive 
Barriers (PRBs)

ÅStormwater treatment


