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EXECUTIVE SUMMARY

¢CKS al aal OKdzaSdda 5SLINIYSYyd 2F 9y @ANRYYSyGlft t NP
a studyof three watershed within the NortheastBasinGroupto report on wetlandwater qualityin

compliance withSection 305(b) of the Clean Water ACWA) The study area was selected to coincide

with the MassDEP-gear basin cycle for water quality sampling and reporting pursuant to k& &hd

includesthe Shawsheen, Ipswich, and Parker Watersheds 8 SR 2y 9t ! Qa O2y OSLJi T 21
monitoring and assessmehthe studyconsists of landscape level Giised assessment using the

Conservation Assessment and Prioritization System (CAPS) model devetdpedJmiversity of

al dal OKdzaSdda FHIYRYNMEN&G O ! a0 RIAY SNEKALI 6AGK al 3a°
Office ofCoastal Zone Management (MACZEMNd a site level assessment based on Indices of Biological

Integrity (IBI$ developed for forested atlands. This study also used the Continuous Aquatic Life Use

(CALU) assessment framework to determine whether individual sites meet, exceed, or fail to meet

expected condition as predicted by the CAPS model.

Thelandscapdevel assessmemdf the Shawsheen River, Ipswich River and Parker Ritatersheds
identified the primary causes of ecological stress of forested wetlafide CAP$nodeloutputs a score
referred to as the Index of Ecological Integrity (IEI) whacigesfrom O to 1 for each 38quare meter
point on the landscape. A zero score indicates areas of lowest ecological integrity and a score of one, a
pristine ecosystemEl isa prediction of the ecological health of the wetland and surroundargiscape
The primary causes of ecological stress of forested wetlands wilikistudy areavere identified as:
loss of connectednesuaffic, habitatloss lossof similarity,andthe presence of nomative, invasive
plant species Based on this assessmestrategies were identified to combat these stressincluding
establishingerrestrial wildlife passage structurés connect forested wetland areaprotecting buffer
zones; improvingtream crossings to meet the Massachusette&mm Crossing Standards)couaging
efforts to manageinvasive species; and preservation of important wildlife habitat

Ste level assessments were conductiedevaluate the actualvetlandfield conditiors. The process for
selecting sites consisted of first identifying the foresteetlands in the study area, calculating the IEI for
forested wetlands in eachubwatershedand then randomly selecting (40) forested wetland sample sites
from the low IEI value (stressesl)bwatershed. Ste assessmentsonsisted ofsurveyingplant

distribution and communitie at each site, calculating tlsite specifidBlvalueusing the survey data
andthendzid A y3 (G KS L . flarfeivork to/determifaddw ¢ldsdlyéach sitemet the

expectations provided by thendscape levdEl

Analysis ofhe IBI values for the field assessed sites found that 36 shatbledsites accurately reflect

the landscape level condition predicted by the CAPS model with IBI values that fell witexptwted

rangeof IEl values Of these four sitethat did not meet the predicted IEI valuénvo were found to

KIS L. L @FftdzSa 3INBFGIGSNI 6Ky (GKS LINSRAOGSR NI y3
expectations and two sitdsadlower IBI values than expectéldat | NB & FAIER SiRLISOhd G A 2 Y
two sites that failed to meet expectations were reviewed and revisited to ascertain if potential impacts
exist in the vicinity of the site that explain the lower IBI values

S
ao

In addition to forested wetland sampling, MACZM led an effort to sample 20 salt marshes in the Parker
and Ipswich watersheds. The data is included withinrég®rt; however, more research is needed to
improve assessment methods before any findings alsalitmarsh condition can be made.

! http://www.epa.goviwetlands/wetlandsmonitoring-and-assessment
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1.0 Introduction

11 WHAT ARE WETLANDS AND WHY PROTECT THEM

2SGflyRa FNB LINIG 2F 2dz2NJ / 2YY2ys6SItiKQa 61 GSNI NBa
downstreamcommunities Wetlands contribute to the protection of public and private water supply,

protection of ground water supply, flood control, storm damage preventiwatection of land

containing shellfishprevention of pollution, protection of fisherigandprotection of wildlife habitat.

Wetlands vary widely because of differences in landscape position, soils, topography, hydrologic regime,
water chemistry, vegetation and other factors, howevemadtiands resources are critical contributors

to quality of life. Wetlandsalsocontribute to astrong economy For example in 2014 the

Massachusetts Department of Fish and Gassmated that the Town Creekestoration project in the

Town of Salisbury euld result in almost $2.5 million in avoided flood losses over the B@xtears.

1.2 WHY MONITOR AND ASSESS

MassDER ilandate andjoalisto reduce wetland losand degradation Approximately5,000 wetland
permits are issuednnuallyunder the Wetlands Protection Act (M.G.L. c. 131, &P A)or projects
that propose toalter wetlandsand impact the quality of waters wur rivers and streamsThough
Massachusetts regulations require replacemenalbivetlands lostmonitoring is essentidb
understandng how effectivethe permit process is replacing wetlandsprotecting wetlandwater
quality andmaintainng ecosystenfunctions such as important wildlife habité#lonitoring also allows
us to identify land usethat result insecondary impacts taetlands that are not directly altered.

Section303 of he federal ClearWater Act (CWA) at 33 U.S.C. 1251 et. seq. requires that states adopt
water quality standards. Since the CWA defines waters as including wetlands (40 CFR 230.3), water
guality standards are also applicable to wetlanti¢ater quality standards arenarrative (descriptive) or
numeric standards used to define the range of physical,chemicd, and/or biological @nditionsin

onorml- f(¢Eleané and uncontaminated) waters within the state or tribal boundaries. Watershat have
beenpolluted or degraded have characterisicsthat fall outside of the normal cnditions defined by the
standards. Satesare obligated to provide a biennial report to BPA that definesthe extent of watersthat

fail to meet either state water quality standards, or to meet federal fishable/ swimmable goals. The
most recent biennial report is called tiassachusetts Year [2014] Integrated List of Waters.

2 Estimates of Ecosystem Service Values from Ecological Restoration Projflecssachusetts, Summary of Report Findings
January 2014ttp://www.mass.gov/eea/docs/dfg/der/pdf/eceservicessummaryma-der.pdf
% http://www.mass.gov/eea/docs/dep/water/resources/07v5/14list2.pdf
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In Massachusetts, regulations have been developed to administer Section 401 of the federal Clean

Water Act (314 MR 9.00) and to define standards Mfaters of the Commonwealth (3ICMR 4.00). In

the regulations (34/ aw pPnHO>X ¢SGflyRa INB AyOf dzZRSR Ay (GKS R
I 2YY2y St GKE OKSNBI FiSNI NBETSNNBER dirgacelwater ftalikyi SNE QU
standards to restore and maintain the chemical, physical, and biological integrity of Massachusetts

Waters have been developed primarily for water bodies and waterways (rivers, streams, lakes and

ponds). Those standards are usedlass basis for antdegradation policies and water body/waterway

monitoring and assessment programs tied to federal reporting requirements undeMhb® Although

the Massachusetts water quality standards are applicable to wetlands, wetlands are primatdgted
throughWPAand 401 Water Quality Certification requirements, which largelyimplemented through

regulatory permitting programthat addresgirect physical alterations such as dredging and filisg

well aschemical alterationgrom sourcessuch as stormwater discharges.

. | = - , ’ D g o
Thesurface water quality standardsre focused on protecting designated uses related to human health
and safety (drinking water, irrigation, recreation), and fisheries and shellfish that are strongly influenced
by water quality (dissolved oxygen, bacteria, nutrients, pH, temperature, solids, turbidity, color, oil &
grease, taste and odorRegular mixing of water in water bodies and waterways makes it possible to
sample for water quality parameters in one or a few areakiwia water body or stream reach and
make generalizations about the entire water body or reach. Our ability to generalize about wetland
water quality from a limited number of sampling points is much more problematic due to the lack of
regular mixing. In@er to report accurately about wetland condition from site level assessmarday
more wetland sites would need to be surveyed to generate a comprehensive assessmenbthidn
typically be requiredor water bodies or waterways. Thus, our strategy ieheavily on use of a
landscape level assessment tool called the Conservation Assessment Prioritization System (CAPS) that
can assess all wetlands. To develop this tdafa from hundreds of forested wetlands, salt marshes and
wadable streams was used talibrate and test the CAPS model.

¢KS RSaA3ayFrGSR dzaS NBfIFGSR (G2 aFAAKI 2GKSNJ I ljdz GA
for wetlands. Fish, other aquatiiée, and wildlife as a designated use is much more difficult to assess in

the field than water qualitybased uses. Biological integrity is affected by habitat connectivity and

continuity as well as stressors that are derived from surrounding land uses and are difficult to detect in

the field (e.g. domestic predators, edge predatarsl brood parasites, microclimatic alterations, traffic
NEflIGSR NRIFIR (1AffOod ! fiK2dAK aFAaKYE 20KSNJ Fljdzr A0
Classes of Waters, the biological condition or quality of those Waters is not currentigideation in

the designation of Class A, B and C Watdtds not clear what the relationships are between water

quality parameters and designated uses for wetlands. Howekewlifferences between wetlands and

‘1 268OSNE || SFrNASGE 2F vdd t ATASNE | N dza SR (2 TFdz2NIKSNJ NBFAYS
g iSNEZ ¢t aF$EA GRYPR GAKSEE FAAKAYIED FNB NBES@OFyd F2NJ b ljdzr 6AO f
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water bodiesor waterways makes it likg that theway in whichwater quality standards are applied for
wetlands will differ from how they are applied in water bodesvaterways.

Currently the Massachusetts Water Quality Standards include narrative criteria for fish, other aquatic
life andwildlife use. The EP& encouraging states to adopetland water quality standards order to
better determine and document whethexll Waters of the UnitecBtates araneeting standards for
aquatic life and wildlife use. EPA is also encouraging statésvielop water quality standards that are
specific for wetlands. The work described in this report will better help uetelop narrative and/or
numeric biological criteria to be used in assessing attainment goals for fish, other aquatic life and
wildlife. Further workmaybe done to assesshemicalandphysical criteria pertaining to wetlands

13 WETLANDS MONITORING AND ASSESSBTRATEGY

Monitoring and assessnent allows MassDERo bett er understand the health and candition of our
wetlands and to allocate limited resaurcesto the greatestbenefit. Understanding trends and concernsis
acritical componentof proteding wetland resourcesand allows for krowledgeable dedsionsto be made
about wetland interests identified irthe WPA(e.g. public and private water supply, flood control,
wildlife habitat)which can reault in reduced costs for taxpays.

The central feature of the Massachusetts monitoring and assessment strategy is CAPS, a ldedstape
assessment model that has beender development by UMass sin2800.CAPS is a computer software
programusedto prioritize land for conservation based on an assessment of ecological integrity for
various ecological communities (e.g. forested wetlands, marshes, streldaysgomponents of CAPS are
GIS and land cover mapping and the integratioB0ihland and coastal stressor or resiliency metrics
(See Fyure1.3-1).° The CAPS model combines this data and calculates a value between Tfand 1
every 30 M point in the Andscape. The CAPS vakieeferred to ashe index of ecological integrity (IEI)
and represents arediction about the degree of wetland stress and suitability as biological hasitat
well asthe ability of the wetland to sustain its ecological conditia the long term and to recover from
stress.Since CAPS is bagwimarilyon GIS level mapping datéte-Level AssessmenMethods (SLAMS)
have beerdeveloped toprovide consistent standard operating procedures for data collection. To date,
SLAMS have been developed fimrested wetlands and salt marshébsing these SLANdata was
collected from317forested wetlands and90salt marsheshat were randomly seleted along a

gradient of IEI values. &bedata, plusadditionaldata from 490 wadable streams collected by
alaad59t Qa 5 A @A Maha@ygmerg Watershel?|SnNiBgRr&yRm (WPH)avebeen used for
testing the CAPS predictions and modifying (as nepttel CAPS models; and for the development of

® Note that CAPS has been updated since the version that was used for this report. There are now approximately 25
stressor/resiliency metrics.

®Zero is stressed, 1 is pristine.

" A shrub swamiBLAM is under development.
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Indices of Biological Integrity (IBl) for us@sgsessing site specific wetland conditidhor more
information onCAPS development, please goamew.umasscaps.org

Figure 1.31: StatewideCAP3EI andVietrics
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2.0 Landscape Level Analysipswich, Parker, and Shawsheen Watersheds

2.1 WATERSHED SELECTION

The MassDEP WPP administiesprogramto monitor and assess the quality of surface waterthe
Commonwealthand provide periodic status reports to the U.S. Environmemniatieletion Agency (ER),
and the publias required undesections 305(b) and 303(d) of tRederal Clean Water Act (CWA)
Oneprogramgoalis to determine whethethe watersmeetthe State Water Quality Standasdlo assist
in this processur landscapeand sitelevelassessmentaere plannedo occur insome ofthe same
watershedsas thosebeing monitoredand assessebly WPPfor reporting purposes Figure 2.11 shows
the Five Year Basin Cycle used by WRE NortheasBasin Groupwasthe focusfor surfacewater

&a copy of the Federal Water Pollution control Act (Clean Water Act) can be obtaihtg:Atvww.epw.senate.gov/water.pdf
or on the EPA Web page [atps://www.epa.gov/lawsregulations/summancleanwater-act
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guality monitoring in 2015andincludes the Charles, Concord, Ipswich, Merrikn&arker, Shawsheen
and North Shore Coastal watersheds.

Figure 21-1: Major WatershedGroupsfor the FiveYear Basin Cycdler Surface Waters

N

A
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] Northenst - 2015 s s e

The Northeast Basin grotga large reporting basithat covers theareafrom the town of Franklin (at

the Rhode Island border) to Shrewsbury (adjacent to Worcester), North to the New Hampshire Border,
and Dunstable East to the coastlinBue to limited resources availableje focused on three

watersheds within tle reporting Basimo conduct wetland sampig: the Shawsheenthe Ipswichand

the Parker.The Shawsheewatershedwas selected because it has tbecondiowest average IEI for
forested wetlands in the statand the identification of stressors may aide in improving wetland
condition The Parkeand Ipswich River watersheds were chosen becausghhvesalt marshhat

allowed ugo coordinate withsamplingbeing conducted simultaneously by our partners at the
Massachusetts Office of Coastal Zone Managenient.

22 INDEX OF ECOLOGICAIEBRITY IN FORESTED WETLANDS

As a landscape level to®&APS is particularly well suited for reporting on wetlands condition. It can be
appliedstatewide acrosdoth watershedboundariesand corporate borders ané enablesa direct
comparison betweenvatersheds tddentify which wetland areaare mostimpacted by ecological
stressorsandwhat the likelysource of those stressomsight be The landscape level assessment
conducted for this study is based on the CAPS model simulation run in November g the

spatial analysis tools in a geographic information system3IS)the average IEI value for forested
wetlands within each major watershed in Massachusetts was calculated to gaimdarstanding as to
whether thewatershed in our study ar@arein overall better or worse condition than other
watershedsn the state SeeFgure 22-1. Watersheds with low averagé&l for forested wetlands are
identified as the most stressed by anthropogenic activiti€onverselyatersheds witthigheraverage

° See Section 4.0 of this report, and Appendix E.

10
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IElfor forested wetlandsare considered to béess stressetly anthropogenic activitieShe Ipswich and
Parker RiveWatershed have midrangeaverage IEls for forested wetland#h values 00.43 and 0.46
respectively while the Shawsheen Watgred has the lowest average IEI in the stat@.at.

Figure 2-1: Average IEI for Forested WetlartagMajor Watershed

wre

Legend

D;;m‘h Parker Shawshee:
A Sam

IEI Value

o o

L ow

Average IEI for Forested Wetlands P \
Within Each Major Watershed w g .s/ )

The average IEI for forested wetlasmas also calculated for eashbwatershedwithin the Shawsheen,
Ipswich, and ParkdriverWatersheddo identify which are predicted to be the most impacted by
anthropogenic stressorsrigure 22-2 illustratesthe range ofaveragelEl valuegor forested wetlands
(i.e. all CAPS stressor and resiliency metrics combinesi)bwatershedthroughout the study area
watersheds The more stressedubwatershedgshown in red) in the region are located in densely
developed areawith communities such aBillerica, Burlington, and Wilmington in the Shawsheen River
Watershed contributing to a logr overall average IEI for forested wetlandihe Parker \&tershedand
parts of the IpswicWatershed appear to be less stressed, encompassing sestgxahtershedswith
higheraverage IBlaluesfor forested wetland'shown in blugthat contribute to an overallhigher
ecological indexor the eachof the watersheds These areacontainsparsely developed land with no
major citiesandmore open spaceavhich may in part,help to sustain intact ecosystems

11
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Figure 22-2: Average |Ebr ForestedNetlandsby Subwatershed
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2.3 MAJOR CAUSES OF DEGRADATION

In addition to calculating the average forested wetlanddEkEvery major watershed in Massachusetts,
and for thesubwatersheds in our study area, we calculatatlies foreach of the 20ndividual stressos
used in theCAPS model for our study are@his allowed us to identifie stressors that are likely
havingthe most significantmpact toforested wetlandsCalculating thestressor metrics provides a
measure of thegphysical, chemical, and biological constraipiced onspecies productivity anthe

ability to sustairintact ecosystemsit allows us to identifythe human influencethat imposethe most
significant impact to forested wetlands in the watersh&temajor stressors impacting forested
wetlands and how they affect thetudywatershed are discussed in the following sectigrad
displayed irFgure 23-1. The $ressors found to have the greatesverallimpact in thelpswich, Parker,
and Shawsheen Waterstiginclude in order of magnitude of streskgss ofterrestrialconnectedness,
traffic, loss of habitatloss of ecological similaritandinvasive plants. Although the major stressors are
the same, the degree of stress in each watershed is different.

12
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Figure 23-1: Major Stressors in the Ipswich, Parker and Shawsheen Watersheds.
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Stress Metrics by Watershed
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The individual stressor metriospresent the separate componemthe composite IEI into its
individual componentdResultfrom the stressometrics are rescaled, wghted, and then
combined intahe overal index of ecological integriffgvhich is presented on a scale af 10).

24 CONNECTEDNES¥D TRAFFIC

Connectedness is an ecological integrity metric thaasureghe disruptionof habitat connectivityn a
given landscapelhe disruption can resultom all forms of developmenincludingroadways, buildings,
impervious surfacesind other anthropogeniectivities In a highly connectedcosysteman organism
canaccess large area of ecologically simifgatcheswithout crossingdisruptedterrain.

Loss of connectednessidentified as the greatest source of ecological strefsthe forested wetlands in
the Northeast Basin study aredn the landscape assessmermponnectedness is alsaesiliencymetric
whose valugepresentshe abilityof anecosystem to recover fra anthropogenic perturbations he
loss of connectedness metric incorporatesth the natural landscape context ah ecosystem (e.g.

13
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large wetlandcomplexesversus small isolated wetlands) atie anthropogenic impairmenof an

ecosystemat any givenpatchor pointin the landscape ands immediate vicinity(e.g. road intensity
surrounding an ecosystem).hevalueassigned tdhe metricis a measte of the degree to which a

point in the landscape is connected with other points in the landscape that serve as a potential source of
individual organisms or materials that contribute to the lelegm ecological integrity of the wetland.

The traffic metic assesses direct organism mortality from road traffic.

Figure 24-1. Connectedness Metric
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Roads serve as significant barriers to the movement of many species of wildlife dreldenser the
road network, the lower the connectedness metiiote that areas ranging from yellow to red,
particularly in the Ipswich and Shawsheen Watersheds, represent low connectedness, amakare
pronounced in the vicinity adense road networks around Billerica, Burlington and Wilmington.

To address the ecofjical stress caused Kiye loss of connectedness impacting forested wetlaiil the
Watershed, two main strategies are recommended

1) Restore Connections between Fragmented Forested Wetlands

Terrestrial Connections Roadway Crossings

14
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As previously noted in this section, one of the primary causes of loss of connectedness is roads.
Roads present two opportunities to restore connectednasdiscussed in this sectiors long

linear structures, roadways fragment habitat and impair thevement of wildlife. Traffic is a

direct cause of mortality to wildlife traversing the gap on their journey to more extensive
habitats. While it is impractical to suggest that roads be torn up and trafiioutd, there are
techniques that can be impleméed to ameliorate those impacts. One such approach is the
construction of terrestrial wildlife crossing structures that allow for improved wildlife passage.
Creation of wildlife corridors that link separate habitat zones would make it easier for widlife
move freely from one patch of habitat to another without injdfy.

Wildlife crossing structures are essentially tunnels under the road or dedicated, vegetated
bridges over the roadway that provide an opportunity for wildlife to travel across the road
without risk of mortality from vehicle strikes. Along with their obvious role in avoiding road kills,
such structures allow for reconnection between habitats that can increase resiliency by
providing access to additional habitat in the event of disturbaniteproved connections allow
wildlife species of all varieties and sizes such as wood frogs that breed in wetlands but migrate
to uplands beaverghat move through large expanses of wetlands systems, or larger mammals
such as deer in search of greateofbsupply to safely access a greater expanse of ecosystem
needed to carry out their life cycle.

The University of Massachuse##énherst, in partnership with The Nature Conservancy,
developed the Critical Linkages project which is a comprehensive enafly@eas in

Massachusetts where terrestrial and aquatic connections could be employed in order to support
the Commonwealth's wildlife and biodiversity. The Critical Linkages Project used the scenario
testing capabilities of CAPS to assess how the nacigin of wildlife passages and culvert
improvements at given points along major roads will improve the ecological integrity of
adjoining wetland communities. It is an approach that does not focus on any particular species
but instead considers ecologicsystems holistically, allowing for broad application and multi
species benefits.

An assessment of the connectedness metric value for ecosystems in the study area was
conducted to provide a baseline for evaluation of wildlife crossing location opfRoedways

with lower traffic rates are assumed to pose a less significant threat to wildlife from traffic, so
the CAPS analysis focused on assessing the restoration potential for wildlife crossings at
locations along roadway and highway segments statewhidé have traffic rates of 1000 cars

per day or greater.Each point in the landscape along the road where a wildlife crossing could
be established is assigned a numeric value that characterizes the improvement in ecological
connectivity that could be attaied if a wildlife crossing were established at that location. The
calculated value for change in connectedness is weighted by the IEI and known as the. IEldelta

Analysis o#ll the potential pointsalong major roadwayslentified a relatively small numér of
optimal sitesfor establishingwildlife crossingshat would result ina substantial improvemerih
connectivityif restored Figure 24-2 depicts the top 10% of all crossilogationsidentifiedin
the three Watershed by the Critical Linkages Pegj that are within500-feet of forested
wetlands. Installation or improvement of crossings at these locations would improve the

10 Douglas J. Levey et al., "Effects of Landscape Corridors on Seed Dispersal ydiirks,vol. 309, July 1, 2005, pp. X4@;
Cornelia Dean, "Home on the Range: A Corridor for WildifeW York Timeday 23, 2006, p. F1.
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biological health of forested wetlands. Individual municipal maps have been developed and are
located in Appendix D, afat onthe MassDEP websitéInformation on the Critical Linkages
project, as well as the shapefile data &l municipalitiestatewide is available for download at

the UMass CAPS webstfe

Restoe Disturbed Land to Reconnect Habitat

Where funding isvailable for wetland restoration, opportunities should be identified to
reconnect large areas of similar habitat that have bdeturbed by fill, clearing or otheron-
linearanthropogenic disturbance. Information on funding sources may be availaloeghrthe
Massachusett®epartment of Fish and Gamivision Ecological Restoration or other non
profit organizations.

Figure 24-2: Terrestrial CrossingsTop 10%wvithin 500 feet of Forested Wetlands

Ipswich, Parker, Shawsheen Watersheds:
Top 10% of Terrestrial Crossings
Within 500 feet of Forested Wetlands
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1 http://www.mass.gov/eea/agencies/massdep/water/watersheds/wetlangi®tection.html#2Note that these maps present

the top 10% of terrestrial and aquatic crossing improvement locations within the Shawsheen, Parker and Ipswich Watersheds
identified by the dtical Linkages model that are also within 500 feet of forested wetlands. Some municipalities do not have
sites within the top 10% that are also within 500 feet of forested wetlands and thus, municipal maps were not developed for
these towns.

2 hitp:/ivww.umasscaps.org/applications/criticdinkages.html
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2) Avoid New Fragmentation

The best and most effective way to avoid further loss of connectedness in forested wetlands and larger
ecosystems is fanunicipalities hon-profit organizationsthe state and otherto purchase open space

as it becomes available and protect the land bijtipg a Conservation Restriction on the propeatsi

perpetuity.€ Loss of connectedness calsobe reduced with use of innovative planning and zoning
bylaws and regulations y2 1 KSNJ O2Y LRy Syl 2F NBRdAzOAy3 afz2aa 27
ecologi@al impacts when possible; minimize impacts when they are unavoidable, and mitigate for the

impact. The Massachusetts Wetlands Protection Act regulations prohibit the destruction or impairment

of vegetatedwetlands (310 CMR 10.55(4)(a)heTregulationsallow for the loss of up to 5000 square

feet of bordering vegetated wetland (BVW) on a discretionary basis, provided thatespéntof the

wetland occurs (310 CMR 10.55(4)(b)). In approving this loss, the issuing ayiteriocal

conservation commissions or MassDER) NX lj dzA NBtRe maghitu@ebffitie alferatid and the
significance of the project site to the interests identified in MGL c. 131, 840, the extent to which adverse
impacts can be avoidefand]thS SEGSYy d (G2 6KAOK | R@Sdwik Sojektymhdy OG& | N
have a footprint of alteration below 5000 sf, but may affect a much larger ecosystem by fragmenting the
habitat (e.g. new roadway crossing$)etland fragmentation can also result fromopects that are

I dz K2 NAT SR LlzNBR dzF yi G2 GKS af A3MaCGVMRRO.BMBERHSOG ¢ &S00
regulation allowdor new roadways or driveways be constructedvhere reasonable alternative means

of access from a public way to an aptl area of the same owné unavailable.In these instances, the

issuing authority may approve greatdnan 5000 square feet if it can be justified. In considering

GKSGKSNI G2 | LIINRBZS | fAYAGSR LiePh&ysitdde Bthelatietatih y 3 | dzi
and the significance of the project site to the interests identified in MGL c. 131, 840, the availability of
NEFraz2ylroftS FfGSNYyIFrGAGSa G2 GKS LINBLRASR OGAGAGR:
Of the5220filings MassDERVviewed in calendar year 26]a total of 46 new roadway®r driveways

across wetlandsr waterswere approved® New roadways andrivewaysthat cross streams must now

be designed to meet stream crossing stand&ttsat provide for wildlife passage and serve to maintain

stream and ecosystem continuity through the crossing.

To ensure that forested wetland conditiam the Watershed does not continue to be impacted, issuing
authorities and project proponeniare advsed toseekalternative proposalthat avoid new
fragmentation of forested wetland habitadMVhere new crossings cannot be avoidigdpacts should be
minimized by: 1)designing stream crossing® aquatic orgarsm passage byeetingthe

Massachusetts Stam Crossin@tandards 2) limiting crossings under 10.53(3)(e) to one per Notice of
Intent application filegl 3) locating crossings at the narrest point; 4) use of retaining walls to minimize
impacts; and 5) collaboration with other municipal agensigsh as the Planning Board to ensure that
project impacts are minimized (e.g. roadways and driveways should be designed to the minimum legal
and practical width, parking lot sizes are minimized, etc.). Mitigation should include providing wildlife
crossingstructures that connect terrestrial habitatsThis effort will be competing with the incorporation
of bicycle lanes and sidewalks that improve cyclist and pedestrian safatyitiative known as

B\While this represents onlymall portion ofthe total number of NOfilingsin calendar yeaP016 (note one filing had six

crossings), it also means thab 4tream segments are now culverted or bridged that were not bef@@me which may restrict
stream flow. The new stream crossing standards promulgated in 2014 require that new stream crossings fully meet standards.
However,5 new crossings are limited projects where the issuing authority may waive standardél anelnot limited projects

and should meet standards.

! River and Stream Crossing Standatated March 2006, revised March 2011, and corrected March 8, 2012. thitthe

correction is depicted in the footer and not on the front page.
http://www.nae.usace.army.mil/Portals/74/docs/redatory/StreamRiverContinuity/MA RiverStreamCrossingStandards.pdf
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G/ 2 YLX S WhdieNsIeSnisare being crossed, culverts should be desmrmatding to the
al dal OKdzaSidda 2SGftlFyR NB3IdzAIIGA2yaQ aidNBlIY ONRaaAy

25 SIMILARITY

Similarity isaresiliency metrighat expresses the ability of atosystento recoverfrom anthropogenic
perturbations The loss of similaritys among the major causes of ecologicatssrto forested wetlands
in the Watershed. Similarityisa measuref how closely sumunding landscape celtesembleafocal

cell and the distance afimilar cel from the focal cellFor examplea given point within a large
wooded swamp has a great deal of similarity to other wooded swamp points that are close by,
whereas a given point in a small wooded swamp where there are few or no other wooded
swamps nearby has a low degree of similaritiye dstancebetween similar cellss, in effect, a
measure of dissimilarity between two landscap€&s.avoid confusion with the connectedness meiiic

is important to recognize that theonnectedness metrideals with terrestrial connectivity for organisms
that move overland and does natcount fororganisms that can easily traversetweenecosysters
disrupted by roadways, buildings, and other obstacles to terrestrigiation. Ecosystenaccessibility
isstes addressed by similarity primarily pertain to flying organisms: birds, bats, insects etc.

The landscape analysis predidiow values of similarity in the Shawsheen Watershed and portions of

the Ipswich WatershedAreas of high similarity tend to bedated in the less developed areas of the
Ipswich and Parker Watershed address the ecological stress caused by the loss of similarity
impacting forested wetlands, it is recommended that undeveloped buffer zones surrounding forested
wetlands be protectd wherever possible. Land use surrounding wetlands can be the source of stress on
the adjacent wetland, yet preventing and or controlling development in that buffer area can be a
challenge. TheWPARegulations establish a 100 foot buffer zone immediaa€eljacent to all bordering
vegetated wetlands. As an area subject to regulation, any activity proposed within the buffer zone is
subject to review.Undeveloped wetland buffers significantly reduce or minimize impacts to the

adjacent wetland in several way

1 Erosion and sedimentation, which can adversely impact the health of wetlands, is reduced when
soils adjacent to wetlands are stabilized by vegetation and leaf litter;

1 Vegetated buffers help improve water quality and reduce the impacts of storm flows
impervious surfaces. Vegetation acts as an obstruction to water flow, decreasing velocity and
allowing water to infiltrate into the soil where soluble nutrients and other pollutants can be
more efficiently removed or transformed by soil bacteria ahd vegetation itself;

5 hitp://ww.smartgrowthamerica.org/completestreets
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1 Groundwater that has infiltrated into the soil in the buffer zone is then slowly released into the
wetland allowing for less abrupt fluctuations in water levels within the wetland;

9 Buffers provide habitat for species that utilize thands and uplands, such as wood frogs, which
breed in wetlands but spend much of the year in uplands, certain turtles which spend most of
the year in wetlands but breed in uplands, or flying organisms requiring similar habitats.

In order to protect the buffer zones around wetlanggrmit issuing authoritieganrequest that project
proponentsconsider alternative to buffer zone developmentWhen development in the buffer zone
cannot be avoidedt should be minimize@ndefforts should be undertaken to ensutieat: 1)the

project incorporates best management practices for stormwater conf¥ahe project is set back as far
as possible from the wetland; ar8) a vegetated strip (a portion of the naturally occurring undisturbed
vegetation in the buffer zone) is left intact between the wetland and the development.

26 HABITAT LOSS

Land use change a major driver in the fragmentation (breaking apart of habitat into several smaller
pieces)®and loss of habitaas well aseductionof terrestrial biodiversity Conversiorof intact
ecosystems to anthropogenic land uses suchrban developmentagriculture highwaysanddamscan
reduce or degrade the usefulness of an ecosystem as suitable habitdafds andanimals to survive
and flourish It is one of thetop three stressors impacting the Ipswich, Parker, and Shawsheen
Watersheds (igure 26-1).

Figure 26-1. Habitat lost to development or other anthropogenic uses.

Ipswich, Parker, Shawsheen Watersheds
~ Habitat Loss Metric A
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Habitat Loss is a stressor metric that represents the degree
to which wetland habitat has been lost to development or
other anthropogenic uses
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'®Bird Jackson, H. and FahrigHabitat Loss and Fragmentatip@arleton University, Ottawa, ON, Canada 2013 Elsevier Inc.
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The habitat loss metric measures timensity of habitat loss caused by all forms of development in the
area surrounding each cell on the undeveloped landscape. The first step in developing the metric is to
characterize both the developed and undeveloped elements of the landscape. Lanith usyeloped

areas are grouped into categories such as roads and highwaysntegkity urban, lowdensity

residential, agriculture, and other elements of the hurdominated landscape. Mapping natural or
undeveloped landscape is based on an ecoldgimamunity classification such as swamp, marsh, bog,
forest, meadow, or pond. With a computer base map depicting the various land cover classes, each
point on the landscape can be assessed to determine the magnitude of halsisainl the vicinity of the
point.

One way habitat loss can be addressebyigvoiding alterations in high quality habitat areas, and
preserving these areas where possible. MassDEP, in partnership with {Aktéesst, has developed
maps for each municipality depictittpbitat of Poéntial Regional or Statewide Importan(&ee Figure
2.6-2). Each map displays polygons (in green) that depict the top 40% IEI from CAPS, and are expected to
have high ecological integrity. The polygons represent land parcels that may be good candidates for
preservation due to the expected high ecological integrity, and should be investigated where habitat
loss is a major cause of degradation. A map for each municipality is available on theW#tsita™’

The maps wereriginallyR S @St 2 LISR T 2 s¢achubetisdNbldife QabitateProtection Guidance
for Inland Wetlands, June 2006. They are used to determinddfailedwildlife habitat evaluation is
required to be completed as part of an inland wetland permit application undewtRéand should
alsobe usedo identify important wildlife habitat worthy of preservation.

"Go towww.umasscaps.or@lick on Data 8aps, then click on MassDEP Important Habitat Maps on the left hand side. Scroll
down for individual maps of each municipality.
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Figure 26-2: Habitat of PotentiaRegional and Statenportance
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