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CAPE COD
COMMISSION

The Cape Cod
Commission

...Is the regional land use planning,
economic development, and
regulatory agency created in 1990
to serve the citizens and 15 towns
of Barnstable County,
Massachusetts



MISSION .
..To protect the unique values
and quality of life on Cape Cod by
coordinating a balanced
relationship between
environmental protection and
economic progress.



Cape Cod Ponds by
the Numbers

LAND AREA
263,985 acres

POMD AREA
10,534 acres

CAPE COD PONDS AND LAKES

890 171 395

PONDS

10+ Acre Ponds Named Ponds

LARGEST PONDS by area DEEPEST PONDS with data available

1. Long Pond 1. Cliff Pond
Brewstar and Harwich Brawster

2. Mashpee-Wakeby Pond 2. Hamblin Pond
Mashpee and Sandwich Barnstabile

3. Wequaquet Lake 3. White Pond
Barnstable Chatham

27 107 &5 9ok

Ponds that Cross

Fish Stocked Ponds Adjacent to )
Town Boundaries

Ponds Cranberry Bogs

96 © 30% T 14% [

Ponds with Protected Open Space Impervious Surfaces

Public Access* within pond 300ft buffer within pend 300ft buffer

mcludes public beaches, bodt ramps, and lawnches
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Properly Functioning Ponds and Lakes Play

an Important Role in Cape Cod’s Water Cycle Yy
Inherent ecological value
in their own right.
Ponds are credited with
reducing up to 50% of the
nitrogen that passes through g A Sy
- d ‘. .;'-" - -
them on the way to coastal i A L e
embayments. B L T oS
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Ponds at Risk

Impervious Surface
Stormwater Runoff

Septic System
Discharge

Nitrogen ‘Phosphorus

Invasive ; ! Fertilizer/Pesticide

Vegetation _ Application

W' it

L

Groundwater Inflow



Cape Cod Freshwater Initiative

A science-based, information-driven planning process that engages stakeholders
and enables action to protect and restore Cape Cod’s freshwater ponds

ESTABLISHING STRATEGY ONGOING MONITORING
THE BASELINE DEVELOPMENT AND ANALYSIS
Ponds And Lakes 000 Engagement | A2 Monitoring
ﬁ- Atlas Update | T3  and Outreach | L‘_\Q Program
a
¥ Physical == Strategies | Ongoing Data |
& Characteristics 1S Database | Management |
|| and Analysis
Data Management &l Economic
n And Analysis ] Analysis
§% Remote Sensing 5]8  Legal Analysis




CAPE COD’'S HISTORY OF POND MONITORING

£
b e
W
X

1+ data sheet 20+ years of

P per town 15 towns pond monitoring
per year

= 125,000+ sample results
i DA e B = 200+ ponds
S - =100+ spreadsheets




Lack of Consistent and Consecutive Data Collection

Limited data prevents our ability to gather a clear understanding of pond health. Consistent and consecutive data
collection, is needed to inform pond management/improvement strategies.

Ponds Monitored by PALS

200

16881 O O/ Ponds with Water Quality Data
than O e
OF CAPE COD’S PONDS AND LAKES I | | | | |

ARE MONITORED
O ':PHP':? @’L@ E§g°ﬁ§" ...bég"’ é?ma S R}"H'",L ,.p"'{ﬁ..@ B B 8
just i /O

Independent pond groups collect water quality data, but the
HAD SUFFICIENT RECENT WATER QUALITY ponds monitored changes year to year, and many are

DATA TO GRADE POND HEALTH IN 2021 sampled without a Quality Assurance Project Plan (QAPP),

complicating needed long-term and regional analysis.
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Ponds Monitored

N years f&

Last year
sampled sampled
20
2020
15
2015
19 2010
5

2005
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Regional Pond Monitoring Program

First season of monitoring - 2023

= 50 ponds monitored from April to Oct

= 346 pond visits by staff and volunteers

Monitoring efforts resumed March 2024

= Expanded in 2024 - March through
November to capture turn over events

= 118 pond visits through May 2024




Data Management and Analysis

= Developing pond data management and analysis tools, y
including: g

= Freshwater monitoring database |

= Processing scripts for trend analyses :

= Accessible user interface : e S g

1 DR



Data Management and Analysis

Surface Water Temperature

Shopa = L050E

o= [E25

Surface Taemgp
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Surface Water
Temperature




Data Management and Analysis

Cape Cod Water Identify trend analyses and Release freshwater public
Quality Database develop processing scripts data portal / user interface

ONGOING DATA MANAGEMENT AND ANALYSIS

Future Regional data and
monitoring data trend analysis



Remote Sensing

Armesbury

Using satellite-derived imagery and existing
pond water quality data to quantify changes
in pond characteristics

= Connecting satellite imagery to pond
water quality monitoring data

= Calibrating with Secchi Disk Depth (SDD)
collected during satellite overpasses

ﬂ!APCC e

Assnclaflunfa UNI‘JERS].TY
=== Preserve Cape Cod OF RHODE ISLAND

CAPE COD
COMMITI0N




Remote Sensing

= Satellite imagery well-suited to estimate

\ N water clarity at 193 Cape Cod ponds.
10
Outer Cape = . & . ‘
- = Framework defined for routine, large-scale
Il Not analyzed monitoring and change assessments.
B Field-measured SDD collected L oe
Field-measured SDD not available Q—
eCodBay A4 aik = Long-term trends generally suggest
; improving water clarity since 1984
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S 4 ¥\ M os TN | ower Cape = Methods can assist stakeholders in
& ﬂ»ﬁ*ﬁ e Y resource management and prioritization.
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REMOTE SENSING - NEXT STEPS

Legend R..°
T, ; 1
[ Ut|||zes pond/lake f|e|d data Assoc. to Preserve Cape Cod Mohitoring Sites E
from Ca pe COd, MA: Rl Rhode [sland Watershed Watch Lake Sites %
= Will generate monthly

' Cape Cod Commission WISKI database Sites

estimates of:
= Water clarity
= Chlorophyll a

| A
= Colored dissolved organic Mario B oo _ .t:.:‘--qg.
matter ! " |“}‘. ?i" Ij!-lq'.' !
-I'I. .3-!.. oo oy Mo
= Time Period: 2017-2026 f S gm0 vis
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s UNIVERSITY
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el CAPE COD === Preserve Eape Cod OF RHODE ISLAND
Southeast New England Program COMMISSION




Physical Characteristics

o Assessed pond and watershed characteristics that may impact water quality

o Used GIS to query potential drivers of water quality degradation

Potential Stressors:

= Land cover / land use = Inlets / outlets
= Septic system density = Pond depth
= Phosphorus loading = Pond volume




Cape Cod Pond Atlas

Jemima Pond

Alamative Mame

CCGIED EA.100
Town Eaztham
Willage Eastham
Acres 6.53

i

WMaxirmum D pth ik
Groat Pond =]

Watarshed

Delineated

Fonds stocked with Mo

fish

MHESP MNatural M
Percent Protoctad 14%
Open Space in

Pond's 3007t buffer

No

within 3000 Bufios

Golf Course within Mo

300f Buffer

Physical Characteristics

Eastham Fire Department
The Bastham Mill
Bastham



Physical Characteristics

Cape Cod Pond Atlas

Surrounding Landcover
vhat land cover is within 300 & of the selected
pond

: \
Surrounding Landuse
shat land wse i within 300 i of the selected pond

A




Stressors

- Location - Watershed Characteristics
o Adjacent to cranberry bog o % of Protected Open Space
o Adjacent to golf course o % of Impervious Cover

- Pond Characteristics o Septic/sewer

o Depth

- Quantity & Quality of stormwater runoff (HRU)
o Volume

o Phosphorus load
o Retention time

o Nitrogen load

. Pond Management o Total Suspended Solids (TSS)

o Stocked with fish



Physical Characteristics

Pond Stressors Rank

(28%)
(44%)
(24%)
(4%)

1-5
6-10
11-15
16-20

&




Physical Characteristics

Carlson Trophic Index:

A biomass-related trophic state index.
Indicates the degree of eutrophication
within a pond.

Useful for comparing ponds within a region and
for assessing status changes over time.

Q\(\\C \0'\(, \({\(’ Q\(\\(»
b(g\ 660& g)Q\ %\)\S ?16\ Qe(e\) QQX\
> MO MRS

B

Pond Town Stressor Score CTI
Long Pond Yarmouth 20 42.2
Wequaquet Lake Barnstable 20 42.1
Ashumet Pond Mashpee 18 46.1
Long Pond Brewster 17 41.4
Mashpee Pond Mashpee 17 50.2
Wakeby Pond Mashpee 17 45
Santuit Pond Mashpee 16 61.1
Shubael Pond Barnstable 15 36.4
Scargo Lake Dennis 14 40.4
Cliff Pond Brewster 12 40.6




Hydrologic Response Unit (HRU)

HRUs represent areas with similar physical characteristics that respond to precipitation
in a similar way

Unit - 10x10 m grid cells
~ 2 car garage

Soil - influences runoff and
infiltration

Land use - determines pollutants

Land cover - influences runoff




HRU Output

Phosphorus Load Results
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Legend

0-0.12 Ib/yr
0.23 - 0.4 Ib/yr

1.5-18 Ibfyr
1.9 - 2.4 Ib/yr

Study Area




HRU Hot
Spots

Phosphorus
Loading along
pond shores




POND STRATEGIES DATABASE

SCALE OF APPROACHES

IN POND POND SHORE WATERSHED
Sediment, nutrient, algae, Vegetated buffers, fertilizer Comprehensive watershed
and vegetation management management, septic setbacks, planning, land use regulations,

approaches I/A septic systems land protection, advanced

wastewater treatment

THREATS @ Excess 4 Pollutant ®  crosion @ Invasive/Nuisance

ADDRESSED % Nutrients " Inputs W Species




40 DRAFT STRATEGY FACT SHEETS
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MANAGEMENT
APPROACHES

= Planning & Regulations

= Nutrient Management

= Sediment Management
= Algae Management

= Vegetation Management

= Fisheries Management



STAKEHOLDER
ENGAGEMENT

Stakeholder groups

organized by groundwater

lenses

Sagamore Lens

Bourne, Falmouth,
Sandwich, Mashpee,
Barnstable, Yarmouth

SAGAMORE

PILGRIM @

T‘ PAMET
N
%CHEQUESSEW

MONOMOY

N

Monomoy Lens

Dennis, Chatham,
Harwich, Brewster,
Orleans

g

NAUSET

Outer Cape
Lenses
Eastham,

Wellfleet, Truro,
Provincetown



Thank youl!

www.capecodcommission.org/freshwater

capecodcommission.org/our-work/cape-cod-freshwater-initiative/ @

2 5 A CAPE COD
tara.lewis@capecodcommission.org COMMISSION



- Investigating the Intersection of
Trail Usage and Water Quality
Impacts within the Big River

Management Area

Prepared for: SNEP Symposium 2024

Prepared by:

" EA Engineering,
Science, and
Technology, Inc., PBC

Jessica Morrissey, GISP | 12 June 2024
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= Site Introduction
* Project Background
* Trail Analysis Methodology
+ Slope
¢ Usage
¢ Trail Density
¢ Priority for Further Investigation
= Rapid Field Assessment Application using Survey 123




Big River Management Area
(BRMA)

West Greenwich and Coventry, Rhode Island

8,400 acres

30 miles of mapped streams

130 miles of trails

36 Stream Crossings




Project Background
Feed s o EA created a method to look at potential
water quality impacts using desktop
analysis and a rapid field assessment
tool.

We tested this method in BRMA since it
Is a potential future water supply area
for the state, with significant recreational
usage. Making this an important study
area for impacts to water quality.




Trail Analysis : Slope

GIS Process:

1. Run slope percentage across
whole site

2. Clip to trails to approximate
slope along trails

What this tells us:

= Shows slope percentage
across the trails

= Highlights what areas along

Trasl Slope Penoan

a |
o
o Emo-s g
i 5-11

the trail potentially have - b
higher slope ST,
A 4 -,




GIS Process:

1. Create 100/100 yd square
grid across site

2. Intersect with trail layer to
get feet of trails per square

3. Symbolize to highlight
squares with highest density
of trails

What this tells us:

= Shows us where there is a
high concentration of trails

il 7m0

- _"-._ .'.1'.:1;,'-{ e S

Ce RN [ 2o 400

: '\;";kf*"F_th-tuu
,. . o pno
: .-._;_'-,3..-@:.:
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Trail Analysis : Trail Usage

GIS Process:

1. Using Strava as a reference,
extract out trails that are
shown to have the most use
based on heat maps

What this tells us:

= These trails are the most
trafficked trails by hikers and
mountain bikers

= Higher risk of erosion due to
frequent use




Trail Analysis : Priority Trails for Further Investigation

= T N AT T T AT, . - E it Fa P R R i ¢ S Sl T Ve W
= o AR 7 ’;*'j.'f?‘m“li'f-_:éi': S T BT ial % e [T i B

GIS Process: -9
1. Intersect all trails with higher
slope, high density and high
usage
Intersect this output with
wetlands and waterbodies

What this tells us:

= Trails that hit all three analysis
plus water resources were ranked
the highest for further
Investigation

* Trails that hit just the three
analysis were ranked high

= Trails that were high usage and
hit water resources were ranked
medium

= Remaining trails we ranked low

ey,
------




Rapid Assessment

Current Diste snd Tirme ®

v Trail Wictn *
1 Tuesday, Junc 4, 2024

-
A0 P
Irmpedng Yegetation *
Crascrotion of Location *
.
n. Tl el 2 M | endnn Tiennks Prekineg
Lotz Fathalas *
Coordinates of Lucation * e
Coseircinatug sherodd autzimt ealy Hllin mes ban qass:cm
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o wil Eros
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Latity Manrrade Fealure o Costacle *
piste nled Thuck -
e P AT Tracks aned Bk Rarpe oo Chogan, Hlau "Tepe of Shamacien” la- ok
Manz ar Megligible
AT TracksRats
AT Trail JumpsTantures
Bike FampsCose
'=7-t'| Bike lumps'Chstacles
Bridge
Srrami®iotland Crossing
Surface Slope *
O
-
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Irmpzct Rating *
B
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Mgk MAd Inclex *
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Rapid Assessment Tool

Surface Slope

21-40%
7-20%

21-40%

mpact Rating

None or Negligible
33-60in.

F-161n.

33-60in.

Exposed Roots
Mone or Negligible
=40 in.

17-32in.

17-321n.

Muck/Mud Index

None or Negligible
Mone or Negligible
Extremely Muddy

Mone or Negligible
Mone or Negligible
Mone or Megligible
Mone or Negligible
Mone or Negligible

Mene or Negligible
=

Trail Drainage
Well Drained
Well Drained
Saturated

Well Drained
Well Drained
Well Drained
Well Drained
Well Drained

Well Drained

M



Trail Impact Examples




Trail Impact Examples




Trail Impact Examples




Summary

= There are many factors to consider when
reviewing trails and their impacts to water quality.

= Slope, Trail Usage, Trail Density and their
intersection to surrounding watercourses are a
few important ones to look at.

= The use of a Rapid Field Assessment tool can aid
in assessing trail systems to identify trails in need
of maintenance and monitoring.




Thank You!

Jessica Morrissey

@eaest.com

jmorrissey

S
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Incorporatmg Cllmate Chan e mto Floo

James LeNoir | _ Hurricane Sandy flooding in Falrfleld County, CT.
Hydrologist, U.S. Geological Survey New England Water Science Center

ZUSGS

science for a changing world




Future Flood Risk Project:
Motivation

Current flood risk mapping
practices and limitations

a2 USGS ¢

science for a changing world &

Today’s Discussion

Future Flood Risk Project:
Future Streamflows

How future streamflows
are determined and results

Future Flood Risk Project:
Floodplain Mapping

Going from streamflows to
floodplains and displaying
floodplains in interactive
web application (in
development)



Current Flood Risk Mapping

100-year Floodplain Flood Zones:

Zone AE (new)

Zone AE (re-delineated)

Zone A

Based on historical streamflow data
Assumes stationarity

ZUSGS@

science for a changing world

National Flood Hazard Layer (NFHL) displaying the effective flood hazard information
in the vicinity of the Warwick Mall in Warwick, RI.
(https://msc.fema.gov/portal/search?)



Future Flood Risk Project
Project Overview

* Pilot project in Housatonic River watershed _Explanation

* Assess how streamflow might change with anticipated s USGS Streamgage
— Housatonic Watershed

changes in temperature and precipitation (RCP 8.5
emissions scenario)
e Use future flood flows to predict future floodplains
* Methods:
* Estimate streamflows using Precipitation-Runoff
Modeling System (PRMS)
e Scaled precipitation and temperature inputs
 Use model output to characterize changes in peak
flow hydrology
* Use future flood flows to generate future floodplains
 Compare baseline conditions to changes in streamflow
and floodplain extent associated with climate change

The Housatonic River watershed and 78 streamgages used in
this study span CT, MA, NY, VT.

=~USGS&

science for a changing world




Future Flood Risk Project
Project Overview

a ot the Uritad So ara's e i
a ""USGS -
SCIFNCE PROMLACTS MEWS COMMECT AROUT | ff. A

Characterizing Future Flood Flows for Flood Insurance Studies

1v Mew England Water Science Center  September 21,

Owerview

Study Area

https://www.usgs.gov/centers/new-england-water-
science-center/science/characterizing-future-flood-
flows-flood-insurance

a USGS €

science for a changing world

Contacts

Scott A Olson
Hydrologist

cience Center

Amanda Srhnen



Future Flood Risk Project

https://www.usgs.gov/publications/characterizing-changes-1-percent-
annual-exceedance-probability-streamflows-climate

https://www.sciencebase.gov/catalog/item/63dc12acd34e9fa19a98a183

ZUSGS¢

science for a changing world

Project Overview

Characterizing Changes in the 1-Percent Annual
Exceedance Probability Streamflows for Climate-Change
Scenarios in the Housatonic River Watershed of
Massachusetts, Connecticut, and New York

By Scott A, Olson

I Agency, undited),

Abstract

Data for Characterizing Changes in the 1-percent Annual Exceedance
Probability Streamflows for Climate Change Scenarios in the Housatonic River
Watershed, Massachusetts, Connecticut, and Mew York

Dates

Publicatian Dats
Srart Dans :
End Oars :



Future Flood Risk Project
Future Flows

e Characterize 1 % annual-exceedance probability

< zone

(AEP) flood flows for years 2030, 2050, and 2100 PRMS Model Structure
e Simulate streamflows using PRMS
* Inputs of temperature and precipitation are olarradiation -optional)
. ) . . + Transpiration P, B
scaled using estimates from General Circulation S N
MOdeIS Evapotranspiration _ Evapotranspiration
1 11 Raln Intercepton . Sublimation Smow Interception
e Baseline conditions compared to changes ar Evapacation I
associated with climate change to develop scalar T meenvious

for years 2030, 2050, and 2100

= Ynpersone
Olson, S.A., 2023, Characterizing changes in the 1-percent annual exceedance oy Lower zopg -
probability streamflows for climate-change scenarios in the Housatonic River -
watershed of Massachusetts, Connecticut, and New York: U.S. Geological 1
Survey Scientific Investigations Report 2023-5090, 16 p., Groundwabsr sharsge
https://doi.org/10.3133/sir20235090

Sub-surface storage

Visual representation of the process used in PRMS
(https://pubs.usgs.gov/of/2012/1274/methods.html).



https://doi.org/10.3133/sir20235090

Future Flood Risk Project
Future Flows

Table 3. Temperature and precipitation adjustments applied to Table 4. Percentage changein the 1-percent annual Table5. Percentage changes inthe 1-percent annual

the climate datasets inputto the Precipitation Runoff Modeling exceedance probability computed using the annual instantaneous exceedance probability streamflows for 2030, 2050, and 2100
System models for the Housatonic River and surrounding peak streamflows based on changes in precipitation and computed using the annual instantaneous peak streamflows in
watersheds in Massachusetts, Connecticut, and New York. temperature at streamgages with unregulated and regulated Massachusetts, Connecticut, and MNew York,

. . . " . . streamflows in Massachusetts, Cannecticut, and New York,
Lrata amc I 1. The Preciprtation BEonoft Medeling Svsiem 13 streamflows in Massachusetts, Connecticut, and New York

from Leave 1537 Scenario

2030 2050

[Mrats are rom Clson ih %a. percent: *T, degree Fahrenhe) Parameter

Adjustment applied to climate
Adjusted parameter dataset

2030 2050 2100

Temperalure inerease, m degrees 4.9 1.2
Fahrenhel

Temperature Precipitation change Unregulated sireamllow
change 0%, 5.04%, 7.74%, 12.05%, Regulated streamflow
Straamgages with unregulated streamflow
(h.(k

Precipitatiom increase, i | 7.4 1205

Streamgages with regulated streamflow
0.0 a1 13.7

Olson, S.A., 2023, Characterizing changes in the 1-percent annual exceedance probability streamflows for climate-change scenarios in the
Housatonic River watershed of Massachusetts, Connecticut, and New York: U.S. Geological Survey Scientific Investigations Report 2023-5090,
16 p., https://doi.org/10.3133/sir20235090

a USGS §

science for a changing world



https://doi.org/10.3133/sir20235090

Future Flood Risk Project
Future Flows to Generate Future Floodplains

Tahle 5. Perc 5 inthe 1-percent annual
exceedance probahility str flows for 2030, 2060, and 2100
computed using the annual instantaneous peak streamflows in
Massachusetts, Connecticut, and New York.

Scenario
2030 2080 2100

Linrerulated streamllow 7.4 11.7

Parameter

oulated streamflons 7.0 11.7

above

ZUSGS¢

science for a changing world




Future Flood Risk Project
Generate Future Floodplains

* Generate future 100-year floodplains using anticipated
future streamflows
* Method varies by model
* New Zone AE and Zone A models:
* Take advantage of existing HEC-RAS models
and API

e R e

USGS

science for a changing world "€ g



Future Flood Risk Project
Generate Future Floodplains

* Generate future 100-year floodplains using anticipated
future streamflows oeh st A oo
» Method varies by model APRONRD ouk BROOK
e Redelineated Zone AE:
 HEC-RAS model not available
* Knowns: present water-surface elevations and
flow values from Flood Insurance Study report
* Utilize relationship between streamflow and
water-surface elevation

log(500yr Q)
(log( future Q))
log(500yr Q) — log(100yr Q)

future WSE = * (500yr WSE — 100yr WSE) + 500yr WSE

where, future Q = 100yr Q * scalar + 100yr Q

ZUSGS@

science for a changing world

TABLE 1: SUMMARY OF DISCHARGES {eontined)

DRAINAGE ARLA

s MILES 10-Y EALR

2.4
Z0
nA
04

PEAH DISCHARGES (CFS)
50-¥ EAR L0-Y EAR

Han az0
a7 295
335 185
20 235

S00-Y EAK

1,675
R4
185




Future Flood Risk Project
Future Floodplains Data Viewer

Intaractivaly axalome fuguee 100-year Nocdplaing in the Housatonic River watarshacd

ﬁ US‘GS@ FEMA  Future Floodplains Data Viewer
T e ——
Proy mek Dwsrr izrtion Futurs Fiocslplsing bap Haru felag:

Filtesr Flocadpalaing
023 Floccplama

Profile Bacaline

) FEMA
science for a changing world




Future Flood Risk Project
Future Floodplalns Data Viewer

“ O p—— ; S R S s~ - RS |

EUSGS@IEM"L Eitwey oeels e Dot Ve o

aplora futuna 100-year f imthe Housatomic River warters ned (In Development)

Filter Fleodolains

T

science for a changing world " &EE>




Future Flood Risk Project

Future Products

Anticipated Spring/Summer 2025 (with preliminary flood risk mapping products)

* Online web application to communicate expected difference in floodplain extent
e USGS Report discussing how the future floodplains were generated

* Data Release to support USGS Report and web application

science for a changing world & 4
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MassBays Study Area:
large, diverse, complex

National Estuary Program since 1990
Watershed area >7,000 sq. mi
~1650 sq. mi extending to Stellwagen Bank

1100 miles of shoreline (Salisbury to
Provincetown)

50 communities, 1.7 million residents

-
(‘Hd i :: Nﬂrth MERRIMACK
© Mewbury VALLEY
~ Shore FLANNING
e - B

Fhﬂh'rr’? B CON IS0

Kiailihead Salem Sound

Metropolitan

S e oy f
N Boston Northeastern University
-, Boston .,,._, * g Mivrisne Seie

o 5 "‘_.".. S -J\-.-.if;'ﬂ B »
\Mren| ST, Comi,  South Shore

< fraintred o
Weymouh " § Morth and South Rivers
e -:“}’{,. Watershed Association
’ o | nSFWa.Org

Hmb___n Ehri‘l% """""
o r 1 i

w B, - Province iown.

S\, v
e, Lk \ Trars

- b (¥

Mongeion .. S
0 L et

Cape Cod +

Al APCC
M=




N

Ecohealth

Tracking Tool m

1. Provide a gateway for the public, scientists, and
policy makers to access data about coastal
habitats and water quality in the MassBays region.

Why am | here?

2. Establish a means for visualizing and comparing
environmental conditions to ecological
benchmarks for improvement.

i 3 L .1..-IL
g e

Lobster existential crisis




/ 65 MassBays'
assessment areas:
Ecohealth m £
Tracking Tool

* Inland boundaries
based on head of tide

« Seaward boundary
based on key habitats
(primarily eelgrass,
tidal flats)

3. National Estuary Programs are required
by the Clean Water Act to provide
regular reporting on conditions and
trends in their study areas.
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Ecohealth

Tracking Tool m

4. Increase regional use of Water Quality Exchange (WQX)

« One stop shopping for quality-assured data!

« Make data gaps apparent, to prompt expanded monitoring in
MassBays region
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Ecohealth

Tracking Tool m

5. Provide water quality / habitat data that is
available and comparable for MassBays region

« Compare apples to apples

- Focus on data with good region-wide
availability, not all possible parameters

Wd\ , WeTre \ootk ‘Fruit :
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Tracking Tool
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Keep it simple...
just because you can doesn’t mean you should




* Users often leave web pages in 10—-20 seconds

Ecohealth

. * Pages with clear value to user can hold attention
Tracking Tool

for much longer.

* To gain several minutes of user attention, you must
clearly communicate value within 10 seconds.

6. Provide data exploration format that is:
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Explore Coastal Habitats and Water Quality
in the Massachusetts Bays Region

Start Exploring

The Ecohealth Tracking Tool is a gateway for the public, scientists, and policy makers to access information about coastal habitats, the water quality conditions
that sustain healthy habitats, and the many benefits these habitats provide. You'll find data for the entire MassBays region, as well as your favorite beach, salt
marsh, or estuary.

Dive in to learn more about efforts to maintain and restore healthy coastal habitats...and how you can help!
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Welcome to the ETT

To get started, select a habitat type or water quality.

Salt Marsh Tidal Flats  Diadromous Fish

Water Quality
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Learn About...

Habitats

Eelgrass

What is an eelgrass meadow? Seagrass meadows are a
valuahle habitat made up of flowering marine plants that
ontinuo. an: 5 shallow,

are found

ish and |

ough

ing carbon, which helps drive important food webs, With their
i iment and reduce . Their leaves facilitate the

yme pollutants and

What are the threats to eelgrass? Factors s are typically caused by

y, particularly water clarity, which is
often degraded by the addition of nutrients and pollution from wastewater runoff, stormwater runoff, and
dredging.

human activity. Seagrasses are highly

Salt Marsh
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Learn About...

MassBays Habitat Goals

Summary

ncompassaed by ch B

L1 both habitat condition ("h

with a target date of 2050. We encourage resource managers at the local, state, and federal level to use

these goals for their own planning.

Background

All Mational Estuary Programs [NEPs) are required under the Federal Clean Water Act to prepare
iprehensive Conservation and Management Flans that d g-term goals for improvement of
stems, and how they will b
led the Biolagical ¢ i

s Categorize MassBays' estuaries. I/ ys region is made up of three Bays, and encompas

and towns from Salisbury to Provi . Ci we identified 68 watersheds, or

ies, with ch
Characteristics
Higher percent hardened shoreling

Graater tidal flushing
Less coastal marsh

Higher population density
Graatar high-intensity land use
Mare tidal restrictions

Less rocky shora
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Learn About...

Water Quality Parameters

sunlight
needed for grow smerged aquatic vege d reduc n for fis
other organisms as it dies and decomposes. 5
eeding 0.35 mg/L are detrimental to eelgrass health.

important nutrient determining the g
quality standards for this nutrient are ty
heaalthy habitat ditions in fras

phosphan d be below

warming trends that have resulted in incre
has etts’ bays. St icate that summer water temperatur

are detrimental

pH: pH is 2 measzure of acidity bas
neutral, while value i
5 that pH |

1 shellfish growth and health, and pH levels below 7.0 will impact salt

[in Chesap ]
marsh health. The growth and wellbeing of most fish species is affected by long-term

exposure to a pH less than 6.0 or aver 3.5.

Turbidity: Turbidity is a measure of water clarity determined by how much the material
suspended in the water column {including algae and suspended particles) decreases light
n. Stormwater runcff (contributing sediments and nutrients that fuel algal
), wastewater discharge, dredging, boating, and natural dis

STOrms, wave ac and bottom feeding animals, can increase turbic




. M Water Quality Data Analysis

® Nitrogen ® pH ® Dissolved Oxygen
ECOhquth Y ® Phosphorus ® Turbidity ® F coli
. ® Temperature ® Salinity ® Enterococcus
Tracking Tool P !

= - DATA
Many data sources = many data formats CLEANING
* Units
- Naming e et
* Reporting Limits Z= P f—%;; ~5

* Depth Zones
+ Etc.




WQ Data from Water
Quality Data Portal (WQP)

NCBNO00O] Estuarine NCBN 1INPSWR Monitoring Location CACO_Hx23_1 at CACO 41.8145 -69.3609 NCBN_SO 11INPSWR MCBM 50FOnce on s Water Bot STORET-320926419 Chlorophy Total n0.17 ug/l Final Actual
NCBMNO0O0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx1_2 at CACO 41.675 -69.9432 NCBN_SO 11INPSWR NCBN S0F Once on s Water Bot STORET-920920737 Chlorophy Total :1.3 ugfl Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_SpF_10 at CACO 41.76044 -69.9829 NCBMN_SO 11INPSWR MCEN SOFOnce on s Water Bot STORET-920937211 Chlorophy Total :12.5 ug/l Final Actual
NCBMNOO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_Hx7_1at CACO 41.73024 -69.9697 NCBN_SO 11INPSWR MCBN S50F Once on 5 Water Bot STORET-920931266 Chlorophy Total '12.3 ug/l Final Actual
NCBMNO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_LS_SP at CACO 41.83521 -69.9711 NCBN_SO 11NPSWR MCBN S50F Once on 5 Water Bot STORET-920935663 Chlorophy Total '15.26 ug/l Final Actual
NCBNO000] Estuarine NCBN IINPSWR Monitoring Location CACO_Hx19_4 at CACO 41.7978 -69.9752 NCBN_SO 11NPSWR MCEM S0F Once on s Water Bot STORET-920924449 Chlorophy Total 1347 ug/fl Final Actual
NCBNO000] Estuarine NCEN IINPSWR Monitoring Location CACO_Hx17_4 at CACO 41.78969 -69.9805 NCBN_SO I11NPSWR MCEM S0FOnce on s Water Bot STORET-920923279 Chlorophy Total hs.08 ug/l Final Actual
NCBNOO0O] Estuarine NCBEN 1INPSWR Maonitoring Location CACO_Hx11_6 at CACO 41.75815 -69.9523 NCBN_SO 11NPSWR NCBN S0F Once on s Water Bot STORET-920921970 Chlorophy Total D48 ug/fl Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_SpC_2 at CACO 41.79328 -69.9499 NCBN_SO 11NPSWR MCBN SOF Once on s Water Bot STORET-920936477 Chlorophy Total ’95.5? ug/l Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx3_1at CACO 41.70025 -69.9363 NCBN_SO 11NPSWR NCEN SOF Once on s Water Bot STORET-920929250 Chlorophy Total ’6.3}' ug/l Final Actual
NCBMNOO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_Hx18 1 at CACO 41,7995 -69.9769 NCBMN_SO 11INPSWR NMCEN S0OF Once on s Water Bot STORET-920923666 Chlorophy Total '3.?1 ug/l Final Actual
NCBMNOODO]Estuarine NCBN 1INPSWR Manitoring Location CACO_Hx3_1 at CACO 41.69936 -69.9364 NCBN_SO 11NPSWR NCBN SOF Once on s Water Bot STORET-920928892 Chlorophy Total 51 ug/l Final Actual
NCBNO000] Estuarine NCBN IINPSWR Monitoring Location CACO_SpA_2 at CACO 4183421 -69.9719 NCBN_SO 11NPSWR MCEM S0FOnce on s Water Bot STORET-920935307 Chlorophy Total 737 ug/fl Final Actual
NCBNO000] Estuarine NCEN IINPSWR Monitoring Location CACO_LS_NH at CACO 41.81919 -69.9582 NCBN_SO 11NPSWR MCEM 50FOnce on s Water Bot STORET-920932757 Chlorophy Total M0.44 ug/l Final Actual
NCBMNO0O0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx27_11 at CACO 41.83176 -69.9678 NCBN_SO 11INPSWR NCBN 50F Once on s Water Bot STORET-920927227 Chlorophy Total ’9.53 ug/fl Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_LS_NH at CACO 41,8213 -69.9591 NCBN_SO 11INPSWR MCEN SOF Once on s Water Bot STORET-920932203 Chlorophy Total ’3.95 ug/l Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx18_1 at CACO 41,7995 -69.9769 NCBN_SO 11INPSWR MCEN S0OFOnce on s Water Bot STORET-920924218 Chlorophy Total ’15.6? ug/l Final Actual
NCBMNO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_LS_PB at CACO 41.75226 -69.9578 NCBN_SO 11INPSWR MCBN S50FOnce on 5 Water Bot STORET-920934233 Chlorophy Total '3.53 ug/l Final Actual
NCBMNOODO]Estuarine NCBN 1INPSWR Manitoring Location CACO_Hx16_4 at CACO 41.78829 -69.9854 NCBMN_SO 11NPSWR MNCBN SOF Once on s Water Bot STORET-920923041 Chlorophy Total 71034 ug/l Final Actual
NCBNO000] Estuarine NCBN IINPSWR Monitoring Location CACO_Hx11_6 at CACO 41.75716 -69.9511 NCBN_SO 11NPSWR MCEM S0FOnce on s Water Bot STORET-920921902 Chlorophy Total s ug/fl Final Actual
NCBNO00O] Estuarine NCBN IINPSWR Monitoring Location CACO_Hx28_2 at CACO 41.8334 -69.3653 NCBN_SO 11INPSWR MCBMN 50FOnce on s Water Bot STORET-920927450 Chlorophy Total ".67 ug/l Final Actual
NCBMNO0O0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx3_1at CACO 41.70041 -69.9356 NCBN_SO 11INPSWR NCBN 50F Once on s Water Bot STORET-920929200 Chlorophy Total :1.2 ug/fl Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_SpG_12 at CACO 41.75539 -69.9702 NCBN_SO 11INPSWR MCBN S0F Once on s Water Bot STORET-920937498 Chlorophy Total ’6.3 ug/l Final Actual
NCBMNOO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_LS_NH at CACO 41.82133 -69.9591 NCBN_SO 11NPSWR MCBN S0F Once on 5 Water Bot STORET-920932023 Chlorophy Total '2.1? ug/l Final Actual
NCBMNO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_Hx3_1at CACO 41.70024 -69.9363 NCBN_SO 11INPSWR MCEN S50F Once on s Water Bot STORET-920929292 Chlorophy Total '2.‘38 ug/l Final Actual
NCBMNOODO]Estuarine NCBN 1INPSWR Manitoring Location CACO_LS_PB at CACO 41.75229 -69.9578 NCBN_SO 11NPSWR MNCBN SOF Once on s Water Bot STORET-920933841 Chlorophy Total 16 ug/l Final Actual
NCBNO000] Estuarine NCEN 1INPSWR Monitoring Location CACO_LS_PB at CACO 41.75235 -69.9577 NCBN_SO 11NPSWR MCEM S0FOnce on s Water Bot STORET-920934365 Chlorophy Total ha1 ug/l Final Actual
NCBNO00O] Estuarine NCBN 1INPSWR Monitoring Location CACO_Hx23_1 at CACO 41.81455 -69.3608 NCBN_SO 11NPSWR MNCBN 50FOnce on s Water Bot STORET-920925812 Chlorophy Total 133 ug/l Final Actual
NCBMNO0O0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_LS_NH at CACO 41,8213 -69.9591 NCBN_SO 11NPSWR MCEN S50F Once on s Water Bot STORET-920932975 Chlorophy Total ’?‘.‘35 ug/fl Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx10_4 at CACO 41,7522 -69.9581 NCBN_SO 11INPSWR MCEN S50F Once on s Water Bot STORET-920921064 Chlorophy Total ’16.81 ug/l Final Actual
NCBMNOO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_LS_PB at CACO 41.75228 -69.9579 NCBMN_SO 11INPSWR MCBEN S50F Once on 5 Water Bot STORET-920933232 Chlorophy Total '5.89 ug/l Final Actual
NCBMNO0O] Estuarine NCBEN 1INPSWR Monitoring Location CACO_Hx3_1at CACO 41.69987 -69.9363 NCBMN_SO 11INPSWR MCEN S5OFOnce on s Water Bot STORET-920923041 Chlorophy Total '1.11 ug/l Final Actual
NCBNO000] Estuarine NCBN IINPSWR Monitoring Location CACO_Hx17_5 at CACO 41.79084 -69.9795 NCBN_SO 11NPSWR MCEM S0FOnce on s Water Bot STORET-920923304 Chlorophy Total A3 ug/fl Final Actual
NCBNO000] Estuarine NCEN IINPSWR Monitoring Location CACO_Hx28_2 at CACO 41.83334 -69.9656 NCBN_SO 11NPSWR MCEN S0FOnce on s Water Bot STORET-920927978 Chlorophy Total G ug/l Final Actual
NCBNO00O] Estuarine NCBN IINPSWR Monitoring Location CACO_Hx2_4 at CACO 41.69289 -69.3433 NCBN_SO 11INPSWR MNCBN 50FOnce on s Water Bot STORET-920924742 Chlorophy Total ".63 ug/l Final Actual
NCBMNOO0O] Estuarine NCEN 1INPSWR Monitoring Location CACO_Hx22_5 at CACO 41.80309 -69.9734 NCBN_SO 11INPSWR MNCBN SOFOnce on s Water Bot STORET-920925448 Chlorophy Total '52 ug/l Final Actual
MCE MO0 arine MESWER Mnnitaring | aration CACO H fat CACO -A9 9507 NCBM SO TIMPSWE MCBM SOE Nnece nn s Water Bno MRFT-921921239 Chlarnnhy Tntal '11'1 nafl Einal Artnal




Parameter Units and Naming
Ecohealth

ETT Parameter = WOQP Characteristic Name = Exclude Units = Target Units = TI’OCI(I ng TOO'
Total Phosphorous Phosphorus ug/L

Total Phosphorous Total Phosphorus, mixed forms ug/L

Total Kjedldahl Nitrogen  Kjeldahl nitrogen {Organic N & NH3) mg/L

Total Kjedldahl Nitrogen  Kjeldahl nitrogen mg/L

Total Kjedldahl Nitrogen  Total Kjeldahl nitrogen mg/L

Nitrate + Nitrite Inorganic nitrogen (nitrate and nitrite) mg/L TKN and Inorganic N not shown on ETT...only used
Nitrate + Nitrite Mitrate + Nitrite mg/L to compute TN

Total Nitrogen Mitrogen mg/L

Total Nitrogen Mitrogen, mixed forms (MH3), (NH4), organic, (NO2) and (NO3) mg/L

Total Nitrogen Total Nitrogen, mixed forms mg/L

Total Nitrogen Total Nitrogen, mixed forms (NH3), (NH4), erganic, (NO2) and (NO3) mg/L

Total Nitrogen Mutrient-nitrogen mg/L

Total Nitrogen Computed: [TKN] + [Nitrate + Nitrite] mg/L

Chlorophyll a Chlorophyll a (probe] ug/L

Chlorophyll a Chlorophyll a ug/L

P EnferDeocmys s/100m.  Include MPN/100ml and cfu/100ml... these are
E. coli Escherichia coli #/100mL  interchangeable

Temperature Temperature, water deg C

pH pH std units

Dissolved Oxygen Dissolved oxygen (DO} mg/L

Salinity Salinity ppt

Turbidity Turbidity NTRU,FNU,FTUJTU NTU

Turbidity Turbidity Field NTRUFNUFTUITU  NTU

NUTRIENTS UNIT CONVERSION {molar -> ppm)

From uM to mg/L To mg/L
P (UM x 20.97)/1000
™ (uM x 14.01)/1000




Ecohealth

Sample fractions Units Tracking Tool
characteristic_name  result_sample_fraction_text n characteristic_name  result_measure_measure_unit_code n
Dissolved oxygen (DO) None 381 Dissolved oxygen (DO) % 564
Dissolved cxygen (DO) Total 91 Dissolved oxygen (DO) mgl 12450
Dissolved oxygen (DO) Unfiltered 333 pissolved oxygen {DD}@ 4
Dissolved oxygen (DO] MA 12418 Dissolved oxygen (DO) ppm 205
Mit Dissolved 227 .
Hregen 1SSOE Mitrogen mig/l 226
Mitrogen Suspended a2 )
Nitrogen umol 289
Mitrogen Total 208
Nitrogen @ 2
pH Mane 338
PH MNone 10520
pH Total 353
pH std units 268
pH Unfiltered 330
Phosphorus mayl 800
pH A 9767
. Phosphorus mg 1149
Phosphorus Dissolved 610
Phosphorus Total 1582 PROSpNoS ugfl 50
Temperature, water  Nene 407 Phosphorus umo| 180
Temperature, water  Total 91 Phosphorus 13
Temperature, water  Unfiltered 221 Temperature, water ~ deg C 17927
Temperature, water  NA 17869 Temperature, water degF 661




Total P and N vs. Dissolved Fractions

Phosphorus

organization_identifier

Nitrogen

* monitoring_location_idantifier

= activity_identifier

= activity_start_date

= activity_start_tima_time

* result_sample_fraction_text

= result_measure_value =

v/

Ecohealth

Tracking Tool

Present TP and TN
...exclude dissolved

fractions




Samples Below or Above /
Quantification Limit Ecohealth

Tracking Tool

Options
* Exclude (skews and limits data set)

Result Detection Condition Text

e 0 (skews low, optimistic)
» at detection limit (skews high, conservative)

e at ) detection limit

Other options require more complex statistical
analysis (e.qg., statistical distribution of data > limit)

4

Based on MassDEP CALM:

e Data < or > quantification limit will be shown
at the limit (e.g. < 10 ug/L shown as 10 ug/L)




v’

Sample Depth Ecohealth

Tracking Tool

* Only 3% at Surface
* Nearly 50% are unknown (“blank”)

* Nearly 50% of all samples are “Midwater” Bottom 1:

Midwater 5949

» Vast majority of “midwater” samples are from
EPA BEACH and MA DPH bacteria sampling, where

protocol is to sample at 3 ft ...keep these!

Near Bottom

Surface

<NA:;

* ActivityRelativeDepthName = blank (OR) “Surface” AND * Bottom or Near Bottom sample

Show data in ETT if... D Do not show data if...

* “ActivityDepthHeightMeasure/MeasureValue” <= 0.1 m (OR) is blank * Midwater sample depth = > 3 feet

* Midwater sample = EPA BEACH or MA DPH bacteria sample




Replicates
Ecohealth

Tracking Tool
Same station, date, no depth info, different values

e

monitoring_location_identifier * activity_start_date ¥  characteristic_.name ¥ | activity_depth_height_measure_measure_value * result_depth_height measure_measure_value = result_measure_value ¥ n

1| 11NPSWRD WQX-CACO_DYER Phosphorus 0. NA 0.2000
2| 11NPSWRD WQX-CACO DYER )7 -04- Phosphorus 1, NA 0.2700
11NPSWRD WQX-CACO_DYER )7-08-27 Phosphorus I, NA 0.4500
11NPSWRD_WQX-CACO_DYER 17 -08-27 Phosphorus 0. NA 0.3600
11NPSWRD_WQX-CACO_DYER 17 -08-27 Phosphorus 0. NA 0.2200

Histograms of # results per site/date/param

Do ENT PH SAL
150 =
150 - 80 -
o 2000 - 100 - ol
) 24/day -> continuous? 2
- 1000 - 50 - 30~
0y ; . ; i = L ; f ! - ; = 0=, . o = ot
"g' 0 10 20 a0 40 8l 5 10 15 20 10 20 30 Q 10 20 30 40 a0
8 TEMP TR
150 -
200 =
150 - ok 100 -
100- . N When no other excluding data is present
%07 (e.g., depth), ETT includes all data as points
o- - o- 0-

0 0 20 30 40 50 1.5 2.0 25 30 15 5 10 15 20 on time series (nOt line graph)

# raciilte ner eita/datalnaram




Result status

characteristic_name

result_status_identifier

Dissolved oxygen (DO) Final

Mitrogen

Mitrogen

Mitrogen

pH

pH

pH

pH

Phosphorus
Phosphorus
Phosphorus
Phosphorus
Temperature, water
Temperature, water
Temperature, water

Temperature, water

Accepted
Fina

Preliminary

Accepted
Final

Historical

(0

Accepted
Final

Historical

0

Accepted
Final

Historical

(0

n
13223
B9
405
23

97
10520
116
55
917
999
161
115
189
17476
868

55

Result value type

characteristic_name  result_value_type_name n
Dissolved oxygen (DQO) Actual 12659
Dissolved oxygen (DO) Calculated 64
Nitrogen Actual 507
Nitrogen Calculated 10
pH Actual 10788
Phosphorus Actual 2166
Phosphorus Calculated 10
Phosphorus 16
Temperature, water Actual 18587
Temperature, water Estimated 1

Ecohealth

Tracking Tool




N

Data Quality Decisions Ecohealth

Tracking Tool

* How far back in time?

 Vertical profiles/varying depths?

e Multiple values per station/date/parameter?

 Remove outliers (TP=999)?

* Exclude stations with < N samples? (median ~= 10 samples/station)
e Unit conversion necessary for TN, TP, Temperature

* Exclude “preliminary” or “estimated” results?

e Exclude any ambiguous sample fractions?




ETT Phase 2...

Why is it important to monitor nitrogen?
=>» Nitrogen is a key indicator of eel grass health

=» Eel grass supports multiple ecosystem services (e.g., recreational fishing,
erosion control, etc.).

Ecosystem Services (ES)

——i _ Diadromous i
Salt Marsh " Fish Habitat >

vy
W IRAL L A o= A >
Iy o AR Ll b " . =
‘ A 7 5 ) oo
) ' \ -l h % ® ’ "“. 2
(" )/ v - : {- . ~ »
. - - > 3 L
. P 5 /
1
!

e

Habitat Potential Indices (HPIs)

Reflect the ability to maintain or achieve target extents of healthy habitat supporting all
associated ecosystem services




Community
Prioritization of
defines Services

cunnedi\
aspays ECOhealth i
Tracking Tool

docume Ht’/

determined by
physical features
and water quality

sets
targets Biological
Condition
Gradient
(per habitat and

per ecotype)




...in progress

Explore r 0 —
Coastal Habitats and Water Quality in

Southeast New England -

The Ecohealth Tracking Tool is 2 gateway for explaring T g : -

-:- e = 5
coastal habitats and water quality for the EPA Southeast - %y ' ———r
MWew England Program (SMEP] region... or take a closer look . iy - .;

i

data for your favarte beach, salt marsh, or estuany,
¥ L - <

st *-__.-'"-__""

Ecohealth

' Tracking Tool

This took was developed based on the MassBays Ecohealth
lracking Tool which displays data for the Massachusetts

Bay region.

EPA
s . % & || Rh i s;*-.,.\t "ull
S ! f ] N il Ly \ oA h .
W IR R Y AN, AN Y2 S Ry | Start Exploring K f
§ __HE_-:-]? ' et i . ) | TR ... [ '_:___ vy A 1t . { & f\ 4N

Souiheas: Yew England Program



...in progress

b N I_:' I‘\-) Habitats ® Salt Marsh

Nat Y I . Water guality data is based on data acguired
® Tidal Flats no parameter selected P
Q@ Eelgrass

—

Ecohealth

Tracking Tool

Ij SHEP Region

Data Sources

SHEP Area Beyord Tida

Influence

Lol Eelgrass Extent
Eelarass Extent

- Most Recent Mapging All Assessment Areas

[MA: 2015-200T: Rk 2027 13
Learn About the SMEP Region

Previgus Mapping
(WA 1905 Rl 21

learn Ahout Habitats

t Water Quality
Parameters

955

Southeast New England Program

Ties & Bl — Sowces. GEECO, HOAA

CHE, 02U, UNH, GEUME, Malional Gaographic, Delloime, HAVTEQ, andl Emi



Any
questions? __

,, > MassBays
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