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DEP/SMAST Massachusetts Estuaries Project
Natural Resource Restoration/Management

e A partnership between
—DEP/EOEA (regulatory, TMDL's)
—SMAST/UMassD (science, assessment & modeling)

— with S.E. Mass. Municipalities, Barnstable County,
Regional Planning Agencies (Cape Cod

Commission, MVC, SRPEDD), USGS, EPA, DMF

Purpose:

— to develop nitrogen thresholds and target loads for
the 89 coastal embayments of southeastern
Massachusetts

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




i Marsries

- N~ = = -
N'rlJ_Jr]‘,_,ﬂ ¢ Sgﬁ:‘zhaf;‘s"é;y . Outer Cape ajor PrObIe I I Fa | .g e
S GINISS) . A f{ —
bEJ\/J'J']’jJ']i:S PROVINCETOWN Mass

ALYMCUTH
Cape Cod Bay

WAREHAM

Buzzards Bay

Upper Cape

e - — = =
.; Vineyard Islands resu Itl ng In

Sound Nantacket

R;ARTII»\i h '. Sound . She"fiSh bed ClosureSI

VINEYARD

10 Miles




@‘ ~ Watershed Nitrogen Management for
Embayment P Protectmn.ﬂi‘l‘ﬁratrﬂlf"

: LOIHIAE mentNUEFeRt
Related Health

Quantitative Watershed-Embayment

Assessment & Modeling

Valldated Watershed- Embayment Model to
evaluate management alternatives,
(cost/benefit analysis)

J Phase IV: Engineering Design & Implementation of
Selected N Management Alternatives

e Phase V: Embayment Monitoring to support
Adaptive Management

Status:

A No Monitoring

Coalition Buzzards Bay

Westport RWA, 3 Bays P. @_‘ -

PondWatch, P. B. Alliance
Mashpee, Barnstable,
Harwich, Orleans, Dennis
Chatham Wellfleet,
Sandwich, Yarmouth,
SRPEDD, MVC, SMAST

A Monitoring Underway
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® Assessment
Model Construction, Calibration & Validation
N Management Alternatives Analysis

Linked Watershed-Embayment
Management Modeling Approach

Watershed delineation and transport time

Land-use inputs: natural and anthropogenic
Natural attenuation of nitrogen

Flushing characteristics

Nitrogen species, salinity
Recycled nitrogen

Benthic animals, eelgrass, macroalgae, D.O., etc.




Hydrodynamic
Modeling

IVASEStUEHES) PHOjJEct:
Linked\Vatershed-EmbaymentApproach

D.0,, Eglyrass
Infaunz Surveys

Watershed Delineation Model

Watershed N Load Model

Total Nitrogen
Modeling

Thresholds
Development
(N Target)

N Management
Scenarios

TMDL
Clean Water Act

9

Sticlulls;
Complete

Underway

23 Nitrogen-done
6 Bacterial-done
Field Data >90%

06/07: 13 Nitrogen
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Whyis the Commonwealth
Using the.EstuariesyProject™
S Approach, for Estuaries?

Uncertainty costs $$

JiGVIAES the most accurate linkage of
sWatersned N loads to estuarine health.

Determines the site-specific N Threshold level
for'sustaining a healthy estuarine system

Creates a tool for quantitative Management
Alternatives Analysis

== Sinks: denitrification within wetlands, aquifer
transport, surface water ecosystems, well
withdrawals

-- Storage: sorption, aquifer transport,
biomass accumulation, etc.




Map#  SubEmbayment Name
Snake Pond
Pimlica Pand
Peters Pond

1

2

3

5 SanwitPand

& Upper Mashges River
7 Lower Mashpee River
8 GQuaker Run

9 Sanwit River

10 Shoesting Bay

" a Cove

Popponesset Bay
System

12 Ockway Bay
13 Popponesset Crask

15 Cuaker Run Wel

Legend

[ ] MEP Watersheds

—— Major Roads

——— Numbered Routes
Cther Roads
Bodies of Water

Land Use

B e Use
Residential

Commerdial

B rdustrial
B undevelopad

Agiicultural
Golf Course |

Pubilic Service

Parcel by parcel analysis
of existing land-uses

Water-use based Septic
N Loading Analysis
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MEP Measured Natural N Attenuation

“Not all Nitrogen discharged to watershed gets to bay

Cape Cod Estuaries

Nitrogen Loads (kg N yr -1)

/4

Watershed
Loading

Discharge to
Estuary

Natural
Attenuation

% Attenuation

Falmouth Salt Ponds

Coonamesset River (Great Pond)

Backus Brook (Green Pond)
Bournes Brook (Bournes Pond)

20601
3719
3201

8260
1391
1201

12341
2328
2000

Waquoit Bay System

Quashnet River

39%

Popp t Bay System

Mashpee River
Santuit River

N
59%
51%

Phinney's Harbor System

Back River

51%

Three Bays System

Marstons Mills Pond/River
Little River




Present con"_‘it_ion Loading Scenario i : & Re;toration Goals
T s : i Popponesset Bay System




@uantitative Watershed-Embayment
- Assessment & Modeling
impleEmentation-Design, use of Validated
: WWatershed-Embayment Model to: Prioritize
== Management Options, cost/benefit
J Phase IV: Engineering Design & Implementation of
Selected N Management Alternatives

e Phase V: Embayment Monitoring to support
Adaptive Management

Nitrogen Management Options for Estuaries:

Hydrodynamic options
Tidal flushing/circulation enhancement & management
Natural attenuation options
Nitrogen source location to maximize natural attenuation
Wetland/riparian zone restoration to increase attenuation
Pond restoration to create zones of natural attenuation
Nitrogen source reductions
Fertilizer education
Wastewater options (what, where, how much)
Centralized and decentralized systems
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| MEP Restoration Apprqa_c_‘_h
iBIgBEVEIopment of Nitrogen Manageément Alternatives:

“maximize the hydrodynamics (Flushing)

ond - maximize natural nitrogen removal processes
within watershed and estuary

Third - source reduction through education

Last - targeted nitrogen removal through
wastewater treatment systems

GROUND-WATER RECHARGE AREAS
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Popponesset Bay
.Nitrogen
Management
= Alternative

Enhanced Attenuation
(26% removal or 2

91% Septic Removal
(sewers)
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Popponesset Bay: Wetland Restoration
5’ for Enhanced Nitrogen Removal

Santuit
Pond

s Restoration

’,‘ Site for

# Nitrogen Rz
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Other Examples MEP Alternatives Analysis

Tidal Inlet Management

* Bournes Pnd, Rushy M, Little Pnd, Oyster Pnd, Sesachacha Pnd
Internal Flow/Circulation Management

* Popponesset Bay, Muddy Creek, Perch Pond, Back River/Eel Pnd

Source Relocation

*  West Falmouth Harbor

Wetland Restoration — Cranberry Bogs
* Popponesset Bay, Lewis Bay

Pond Restoration

¢ 3 Bays, Centerville River

Targeted Sewering of sub-watersheds

¢ Great Pond, Bournes Pond, Green Pond, Popponesset Bay,
WWTF discharges

¢  West Falmouth Harbor




Steps to Conducting Alternative Analysis: _ - k- -

oFist . VEPNUnintended Consegliences”
— Site-specific guidance from MEP Rept & Technical Team _ —

— Town groups develop conceptual management scenarios —— . ——

e Second

— for N attenuation and N source relocation:
determine specific sites and areas involved

— for inlet alteration, indicate inlet locations (usually historic)

— for sewering, determine the % of septic systems within
each MEP sub-watershed that will be “removed” and the
site of WWTF discharge.

e Third o ower costs for watershed nitrogen
— Linked Watershed-Embayment Model runs to gauge “result” management

— of the scenarios, those which look “good”, develop rough ° Impetus for environmental restoration
cost estimate. %




Knowledge and Need .
ware.the —

echnical Contributors:

Ed Eichner Brian Howes Sara Sampieri ~ John Ramsey
Xiatong Wu Roland Samimy Jen Benson Sean Kelley
Tom Cambareri David Schlezinger ~ Mike Bartlett ~ Trey Ruthven
Maisy McDarby ~ David White  George Hampson Liz Hunt

Don Walter Dale Toner Interns TNC
Jon Masterson Betsy White 27

What is information is needed to develop
scenarios?

¢ Tidal Flushing:

— MEP conducts an analysis of inlet “restriction” as part of the
Tech Report

— Historic changes in inlet numbers & placement
» Requires: only inlet location
¢ Natural Attenuation:

— Evaluate the location of potential aquatic restoration sites
relative to ability to intercept watershed N sources

— Evaluate potential source relocation to take advantage
> (step 1) need location and area, (step 2) limited field data
* Targeted Sewering:
— Remove N load from groundwater sub-watersheds
» need %sewering/MEP watershed & effluent discharge site
28



1. Restoration
% e GoalsH

Infaunal
Habitat
Case Study:
largeted Sewering

Great, Green, Bournes Ponds - S
Town of Falmouth o s A Habitat




* Sewering|Scenarios:

% % Developed by Town
lof Falmouth

! Discharge A: Outside

Discharge A: Outside
Discharge B: 3 Golf Courses

Discharge A: Outside
Discharge B: 3 Golf Courses
Discharge C: 3 Golf Courses

nAEreasing inlet from 50’ to

=100~ improves tidal
exchange means better
water quality for the
same N load

elevation (NGVD 29)

Improvements torllidal Flushing

Exlsting Inlet Channel

— offshore - Vineyard Sound
== lower Bounres Pond 4
b >
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100 ft - wide Inlet Channel — offshore - Vineyard Scund
- - lower Bourres Pond 4
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simulation hour
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Y S lSCISHESIEIES 2 OJEsh
pUrRes.Pond, FalmeHi

+« Widening Inlet (50" to; 100°)
1 RECUCESISEWering to Meet

Threshold TN Concentrations.

B "
esent Loading
nlet

Threshold Loading

To meet thresholdi
target'set for
Bournes, Pond,
reguired load
femovals are:
100%; lower watershed
(10.08 kg/day)
55% upper watershed
(1.33 kg/day)
(Bournes Brook)

Threshold met by
Town's sewering
Scenario 2, and also
an improved inlet
(100 ft wide, similar to
Green Pond)

B3 TN=0.45mg/I



