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DEP/SMAST Massachusetts Estuaries Project
Natural Resource Restoration/Management

* A partnership between
—DEP/EOQOEA (regulatory, TMDL'S)
—SMAST/UMassD (science, assessment & modeling)

— with S.E. Mass. Municipalities, Barnstable County,

Cape Cod Commission, MVCommission, SRPEDD),
USGS, EPA, DMF

® Purpose:

— to develop nitrogen thresholds and target loads for
the embayments of southeastern Massachusetts

— to bring new approaches & tools to watershed
nitrogen management for estuarine restoration .




FOCUS"Major Problems Fagci
Elvayments ThroughoUt'SE Mass'

—— e

—

- TA2 2 9clullgf 531255
—~ increasael to the
SSullelyysresulting in wholesale decline in

> resulting in
shellfish bed closures.



' South Coast

. Buzzards Bay R
@® Completed A PROVINCETOWN

Outer Cape

DB LURYS

PLYMCUTH
Cape Cod Bay

J

Buzzards Bay

e

-

Vineyard Islands

Sound MNantucket
Sound

33 Nitrogen- Done ’..J
9 Bacterial- Done
Field Data >90%

43 Nitrogen - 7/09




Massachusetts Estliares: Project

GCommonifeaturés, oM ELPestlaries;:

sESmallisystems; trbutany/ tofargernighrgqualicy,
WaterRhEHIES

sEShallowstypicallys=Simetersradepth
shliderrangertypically 0 s=2 MELELS
SrEretnawaterdominatedydrelogy.

sHhghtextinction phrmaniy asseciate cWiIth
erganiciparticiesi(phytoplanktGnideryven)




il "‘._

Siilayment utrierﬁr'ReIated’ﬁEaﬁ,-
. .

Dggjral t.|@ | L0) f st-uar es andiBaysby nuthient
emnr‘mmu ISTPRMaYAHEEUG RN ITFOGEN TG
surrounle mg \Watersheds.

L/

Oy_eraﬁar Jization results in declining health:

0 ,)f’j/fg?: Blooms and. turbid waters

& oss.0f -

%e;/me in  fish & shellfish
Low Oxygen. in bay waters, fish Kills, possibly odors
Macro-algal accumulations

At highest levels = /oss of aesthetics




Linked Watershed-Embayment Management
Modeling Approach used for
Massachusetts Estuaries Project

Key Aspects:

v' Data-driven Approach with numerous
validation steps

v Not a “push button model” but an “Approach”
consisting of a series of models linked by
scientists, conducting necessary reality checks
and sub-routines;
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West Falmouth Harbor Wastewater Treatment Facility
Effluent Groundwater Discharge Plume
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Over a ~1 yr period (1993-94) the watershed
nitrogen load to the Harbor more than doubled.
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1996-97

Falmouth WWTF Nitrate
Plume reached West
Falmouth Harbor in 1993-94,
doubling the Total Input of
Watershed Nitrogen.

>50% eelgrass loss in 5 yrs
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CriticallHahbltatsS o ReEStoration:
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CompPLRERtSIGIIIESHEICARAIVSIS:

1D Histercal rendsiinrEelgrass & Macroalgae
(CIStrkUNen & anlnEance)

2)r BenthicrAnimal Communities: (hakitat quality)
3) Histercaltlrendsin\Water Quality.

4) - DIsselved Oxygen Record (SUmmer hottem waten)
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Average Average
Sub-Embayment # Species = #Individuals

Mashpee River

Mid

Lower
Shoestring Bay

Inner

Outer
Ockway Bay

Popponesset Bay - Main Basin
Upper 9
Lower 31

Historical
Eelgrass Beds

1951

Eelgrass Status:
currently no
beds in System

700 1400 Meters
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N Management Alternatives to Improve
Water Quality to Restore Eelgrass Habitat

e \Watershed N Loading Alternatives:
Approach: Reduction of N Source Loading to Estuary.
» Sewering (sewersheds, cluster, I/A systems)

» Existing Sewering with Improved N removal in Treatment
» Discharge relocation (N discharges to Ocean)

e Hydrodynamic Water Quality Alternatives:
Approach: increased tidal exchange and/or circulation
» Inlet or channel alteration (widening, dredging)
e Natural Attenuation Alternatives:
Approach: Increase N removal during transport

» Restore “damaged” aquatic systems to full N removal

» Locate N sources to allow for N removal in transport



MEP Planned Post-Nitrogen Management

e Water Quality Monitoring to track
Improvement

* Periodic Mapping of Eelgrass Distribution
(Tier 1 & 2)

® Periodic Infauna Surveys

* As Water Quality Improves, eelgrass
“test” plantings

28
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