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INTRODUCTION

RiparianBuffers

TheRiparianZonerefersto the landwhichliesadjacentto a stream,pond, or other surfacewater body. The
valueof preservinga vegetatedbuffer within the riparianzoneis widely recognizecamongthe environmental
sciencecommunity. Riparianzonebuffers provide multiple benefits,includingthe protection of water quality
viabankerosionstabilizationandthe filtration of sedimentspollutants,andexcessutrients. Buffersalso
provideaquaticandwetland plant habitat, bird andwildlife habitat,and addto the aestheticbeautyof the
surroundingarea. Forestedbuffersare especiallyaluable and provide shadewhichhelpsto moderatewater
temperatures. NJDEProtectsandregulatesa minimum 50 foot wide riparianzone,adjacentto all strearns,
lakes,and pondsunderthe FloodHazardAreaRules.

RiparianZoneRestorationat Barbours Pond

TheRiparianZoneat the southeastend of Barbours Pond(GarretMountain Reservationhad sufferedmuch
damageduringthe dredgingand constructionwork whichtook placeduringthe winter of 20172018 Many
treeshadbeenremoved,andthe existingnative vegetationwaseliminatedduringthe process.Following
completionof the dredgingwork, ninetrees (7 Redbudand 2 PinOak)were plantedby the contractor. No
additionalplantingor soil stabilizationhadbeendoneby the dredgingcontractor,whichresultedin erosionand
sedimentwashingbackinto the pond. Meanwhile,the landwhichwasoncea lushforestandteemingwith bird
life, now lay barrenandsilert.

Inanattempt to restorethe areato athriving andvibrant natural habitat, the Friendsof GarretMountain
Reservatior{FoGMR}lesigneda planto restorethe site. Thisinvolvedstabilizingthe soilwith erosioncontrol
matting and native riparianseed mix; andreplantingthe areawith shrubs trees,herbaceougerennialsand
deerresistantseedmix.

Thisrestorationprojectwasa volunteerprojectanda cooperativeendeavorbetweenFoGMRandthe Passaic
CountyParksDepartment. VeralLazarpresiden of FoOGMRwasthe PrincipalDesigneiandProjectManager.
JosephLabriolaa CertifiedEcologistind ProfessionalVetlandsScientistwasthe SeniorTechnicalAdvisor.
Input regardingplant selectionwasalsoprovidedby LourdesOsorioand KathySaueborn of the Passai€County
Master Gardeners. ErnstSeedCompanyprovidedtechnicaladviceon the appropriateseedmixtures. Plants,
trees,shrubs,seed,materialsand supplieswere purchasedand providedby the Passai€ountyParksDept.
Additionalplantswere donatedby the Passai€ountyMaster Gardenersandthe BergenCountyAudubon
Society Planting(andother labor)wasdoneby FoOGMRmembervolunteers,alongwith volunteersfrom the
Passai€ountyMaster Gardeners.

Goals

1. Tostabilizethe soiland preventfurther erosioninto Barbours Pond

2. Tore-establishnativeriparianvegetation,andreturn the site backto avibrantandthriving natural habitat.
3. Torestoreimportant environmentalfunctionsincludingwildlife habitat, water quality, shorelineprotection,
andbiodiversity.

4. Toenhancethe naturalbeautyandappearancef Barbours Pondand GarretMountain Reservation.



Summaryof Project

1. SoilStabilizationg Thefirst priority wasto stabilizethe site and preventfurther soil erosion. In Fall2019,we
installederosioncontrol coir matting alongthe shoreline,and planted nativeriparianbuffer seedmix.
Revegetationt Plantingof Shrubs;TreesPerennialsand Native Grass/WildfloweiSeed- In Spring2019,we

planteda variety of nativeriparianshrubs trees, floweringperennialsandthree different native seedmixes.

Additionalplantswere plantedin May 2020.
2. Bvaluation/Assesmentt In Fall2019and Spring,Summerand Fall2020we assessethe site and evaluated
the succes®f the plantings. Resultsandrecommendationsre includedin this report.

MATERIALANDMETHODS

September2018

1. Dugtrenchesandinstalled? rolls of erosioncontrol coir matting (biodegradablelongthe southeast
shorelineof. | ND PalzdlXl) &

2. PlantedRiparianBufferMix (9/29/18 and 10/6/18) mixedwith a covercrop of GrainRye. Seedingat an
approx.rate of 24 Lbs.per acre;GrainRyeat approx.30 Lbs.per acre.

3. SwampMilkweed (24+ plants)were plantedby the Master Gardeners.

RiparianBuffer SeedMix Composition(from ErnstSeeds)
30.0%Panicunclandestinum'Tioga'(Deertongue, Tioga)

16.5%Elymusvirginicus PAEcotype(VirginiaWildrye, PAEcotype)
16.0%Sorghastrummutans PAEcotype(IndiangrassPAEcotype)
10.0%Andropogorgerardii 'Niagara'(BigBluestem, Niagara)

7.0%Panicumvirgatum, 'Carthage' NCEcotype(SwitchgrassCarthage NCEcotype)
4.0%Chamaecristdasciculata PAEcotype(PartridgePea,PAEcdype)
3.0%Rudbeckidirta, CoastaPlainNCEcotype(BlackeyedsusanCoastaPlainNCEcotype)
2.5%Asclepiasncarnata PAEcotype(SwampMilkweed, PAEcotype)

2.5%HeliopsishelianthoidesPAEcotype(OxeyeSunflower,PAEcotype)
2.0%Juncusffusus(SoftRush)

2.0%Juncugenuis PAEcotype(PathRush PAEcotype)
1.8%Asternovaeangliae(Symphyotrichunm.), PAEcotype(NewEnglandAster,PAEcotype)
1.0%Eupatoriumperfoliatum, PAEcotype(BonesetPAEcotype)
1.0%VernonianoveboracensjfAEcotype(NewYorklronweed,PAEcotype)
0.5%Eupatoriunfistulosum PAEcotype(JoePyeWeed,PAEcotype)
0.3%Asterumbellatus PAEcotype(FlatToppedwWhite Aster,PAEcotype)

Spring2019
1. LateApril2019- 7 trees, 38 shrubs and severalperennias were planted. BumperCropSoilBuilderwas

mixedin andaddedto the soil.

2. InearlyMay- 3 different seedmixeswere planted- RiparianBuffer Mix, DeerResistanMeadowMix, and
SteepSlopeMix. Seededareaswere coveredwith hay.

3. DeerSramé& GooseScram(organicnontoxicproducts)were scatteredaroundthe plantings.Protective
plasticfencingwasconstructedaroundthe RedOaktreesand1 RedMaple. A plastictemporaryfencewas
constructedsurroundingthe entire restorationsite (to protect from trampling).

4. Earlyto mid June- 19 perennialswere planted.




PlantedApril 30,2019

Trees: (from CedarHill Nursery)

RedMaple (Acerrubrum) Qty: 2
RedOak(Quercugubra) Qty:2
RiverBirch(Betulanigra) Qty:3

Shrubs: (from CedarHill Nursery)

Buttonbush (Cephalanthusccidentaliy Qty: 6
RedosierDogwood(Cornussericeg Qty: 6
SpicebusliLinderabenzoir) Qty: 6
Winterberryholly (llexverticillata) Qty: 3
Witch Hazel (Hamamelisvirginiang Qty: 3
Arrowmwood (Viburnumdentatum) Qty: 3
SweetPepperbushClethraalnifolia) Qty: 2
BlackChokeberry (Aroniamelanocarpa Qty: 2
Bayberry (MyricapensylvanicaQty: 4
Shadbusi{Amelanchiecandadensis Qty: 3

Perennials: (Donatedby BergenCountyAudubonSociety)
BlueFlaglris¢ Qty: 4
Ironweed

ObedientPlant
Goldenrod

PlantedJune2019

Perennials:(FromCedarHill Nursery)

SwampMilkweed (Asclepiasncarnatg Qty: 3
BlackeyedSusanRudbeckidirta) Qty:2

Wild Indigo(Baptisiaaustralig Qty: 2
GiantBlueHyssopAgastachdoeniculun) Qty:2
CardinaFlower(Lobeliacardinalig darkleaf Qty: 2
CardinaFlower(Lobeliacardinalig greenleaf Qty: 2
JoePyeWeed(Eutrachiumpurpureurn) Qty: 4
MaidenhairFern(Adiantum) Qty: 2



OriginalPlantingPlan - for Spring2019

2- Re: Oak }m()) ; 6 Buttonbush (B} 4 - Bayberry (BV) Note: Planting locations are tentative only. Exact locations TBD on site, at
2=Red Maple (RM 6-Silky Dogwood or Red-Osier (SD) the time of planting,
3 River Birch (Rg} 6—Spicebush (S) 2-Sweet Pepperbush (SP)

Sapnes 2 Black Chokeberry (BC)

3 —Shadbush (sH, 3—Witch Hazel (WH)

6~ Blue Flag Iris *
3 Arrowwood (A)

2—Marshmallow *
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Larbouks fowd> — Sprive Plavtine plan

Thiswasthe originalplantingplanfor Spring2019. Thedesignoffered generalguidanceon planting
locations. Somechangesvere madeat the time of planting,dueto soil and other conditions.
Marshmallow originallyto be includedfor shorelineplantings,wasunavailableat the time. It couldbe
consideredor future plantings.



Native SeedMixes- planted 5/8/19

RiparianBuffer Mix
Deertongue29.53%
VirginiaWildrye 19.56%
BigBluestem11.14%
Indiangrass8.57%
Switchgrasg.91%
PartridgePea4.0%

blue Vervain3.99%
BlackeyedSusar?.99%
SoftRush2.94%
OxeyeSunflowerl.94%
New EnglandAster1.93%
SwampMilkweed 1%
NarrowleafMountaimint 0.99%
AutumnBentgras®.60%
Wild Bergamot0.39%
GreatBlueLobelia0.37%
Boneset0.35%
JoePyeWeed0.31%
NYlronweed0.29%
CommonSneezewee®.28%
other .07%

inert 3.8%
Weedseed.05%

DeerResistantMeadowMix
VirginiaWildrye 36.19%

Little Bluestem25.37%
PartridgePea4.0%
PurpleConeflower3.8%
Lancdeaf coreopsis3.0%
BlackeyedSusar?.99%
Butterfly milkweed1.96%
Oxeyesunflower1.94%

Wild Sennal.0%

Tallwhite Beardtongue99%
Narrowleafmountainmint.99%
Earlygoldenrod.99%
Marshdenseblazingstar97%
Wild bergamot.97%
GoldenAlexanders93%
other .01%

inert 13.88%
weedseed.02%

AdditionalSwampMilkweed seedswere plantedon
5/24/19

SteepSlopeMixture
Indiangras27.4%
AnnualRyegras49.86%
VirginiaWildrye 9.78%
BigBluestem9.28%
Canadawildrye 6.8%
AutumnBentgrass3.98%
Switchgras8.93%
Deertongue?2.95%

Little Bluestem 1.34%
PartridgePeal%
Blackeyed Susarl%
LanceleafCoreopsid%
Purpletop.99%
Oxeyesunflower.97%
PurpleConeflower.95%
Smoothblue aster.4%
NewEnglandaster.39%
CommonMilkweed.39%
Marshdenseblazingstar.39%
Wild Bergamot.39%
Other.09%

inert 6.68%
Weedseed.04%




Winter / Spring2020

1. Wood Asterseedswere planted in early2020(Winter). Additionalherbaceougplantswere plantedin May
2020. CommonMilkweed, TrumpetVine,BrowneyedSusanand EveningPrimrosewere donatedby Kathy
SauerbornMasterGardeners).VirginiaMountain Mint wasdonatedby VeraLazafFoGMR). Twoplantsof
TrumpetCreepeVine, knownto attract hummingbirdsandbutterflies, wasplantedarounda deadtree trunk. A
temporaryprotectivefencewasconstructedaroundthe trunk.

2. Protectivefencingwasplacedaroundthe three RiverBirchtrees. A protectiveplasticfenceborderwasalso
put arounda sectionof shorelinewherethe Buttonbushwasplanted,to protect from tramplingandvandalism.

Plantingsc May 2020

VirginiaMountainMint ¢ Qty: 6
CommonMilkweedg Qty: 5
BrowneyedSusarg Qty: 1
EveningPrimroseg Qty: 1
TrumpetVineg Qty: 2

RESULT& DISCUSSION

TREES

Seven(7)treeswere plantedin Spring2019. A protectivefencewasplacedaroundthe 2 RedOakand1 Red
Mapleimmediatelyafter planting. Asof Summer2020,the Oakand Maple are doingverywell. ThreeRiver
Birchwere alsoplantedin Spring2019. Twowere plantednearthe shorelineon the covejust north of the main
site. Onewasplantedalongthe edgeof the forestwetland (north sideof mainsite). Dueto limited supplies,
none hadprotectivefences. The2 RiverBirchwhichwere plantedon the covedid fairly well throughout2019
(althoughlower leaveswere browsed). TheBirchtree plantedalongthe edgeof the mainsite washeavily
browsed,with no growth remaining. In Spring2020,the Birchtree closestto the water sedgehadbeenbroken
by the actionsof people fishing. Protectivefenceswere subsequentiyconstructedfor all 3 Birchtrees. Asof
Summer2020,new growth hasbeenseenon all the RiverBirch,andthey appearto be surviving.

Basedon theseobservationsijt appearghat youngtreesare ableto survivehere, howeverprotectivefencingis
essential.

SHRUBS

Thirty-eight (38) smallshrubswere plantedin April2019. Allhavebeenheavilyandrepeatedlybrowsedby deer
(andpossiblyother wildlife). Someof the plantingshavesurvived althoughall are very smallandappearunder
stress. Manyof the shrubsdisplayednew leaves(and/or buds)in Springof 2020,howevermostof the leaves
were goneby early Summer. Someof the shrubs(includingBayberryhavegrownnew leavesagainin Sept.
2020. Howeverall shrubsremainvery smallwith limited growth. Thisis probablya combinationof verypoor
andcompactedsoil,dry conditions,and herbivoryby deer (especiallyduringthe Spring).

Shrubsshowingevidenceof survival: Buttonbush,Sweet PepperbushBlackChokeberryShadbushBayberry,
Arrowwood,and (possibly)Spicebush
Shrubswith no survival: RedosieDogwood



Anumberof shrubscouldnot be located(especiallthose plantedin forestwetland areajust north of main
site). Thesenclude: SpicebushWwitch Hazel WinterberryHolly

Basedon theseobservationsijt appearghat shrubscanprobablysurviveat the site, howeverprotectivefencing
andsoilenhancementsnustbe provided.

Recommendations 1. Locateall shrubsandplaceprotective plasticfencingaroundthem.
2. Addcompostandsoil builder (suchasorganicBumperCrop)to the surroundingsoil. (Springand Fall)
3. Addmulch(Spring)to preservemoisture.

PERENNIALS

Alargenumberof herbaceougperennialswere plantedin the Springof 2019. Aswith the shrubs,mostof the
perennialshavebeenrepeatedlybrowsedby deer, and possiblyother wildlife. Asof Summer2020,there were
veryfew leavesremainingon the perennials.

SwampMilkweed¢ Many plantswere plantedby the Master Gardenershut unfortunatelyappearto have
beeneaten. Threelargeadditionalplantswere plantedin June2019andthey were browsedrepeatedly. No
growthwasleft by endof August2019. Thethree plantsreturnedwith new growth in Spring2020,but once
againwere eatenby mid-Summer. AlthoughSwampMilkweedis consideredo be deerresistant,the plants
whichgrewwere continuouslybrowsed.

CardinaFlower- Twopurpleleafvarietieswere planted nearthe stream(north of the main site) but were gone
by Summer2019. Theyhavenot returned. Twogreenleaf varietieswere plantednearthe shorelineat the north
end of the mainsite. Theyfloweredin 2019. Onesurvivedandwasobservedgrowingin Spring2020. Butno
signof it by July. Note: CardinaFloweris ashortlived perennial,andtherefore mayneedto be replanted.

MaidenhairFern¢ Twowere plantednearthe stream(north of the mainsite). Onefern, whichwasplanted
nearthe smallbridge,did not survive(probablydueto trampling). Thesecondone wasplantedonthe
streambankfurther back. It remainedsmall,but survivedthe yearandreturnedwith new growth in Spring
2020.

JoePyeWeed¢ FourJoePyeWeedplantswere plantedin Spring2019. Twoplantswere plantednearthe
shorelineat the north end of the site, andtwo were plantedin awet areanearthe southside. Although
consideredo be deerresistant,all new leaveswere eatenby summer. Stillthe plantsseemedto surviveand
they bloomedin Summer2019. All four plantsreturned with new growth in Spring2020but were heavily
browsedby Summer2020. Verylittle remainingby end of the summer. No flowershavebeenseenin 2020.

BlueGiantHyssop Twoplantswere plantedin Spring2019in the uplandcenterportion of mainrestoration
site. Bothwere verysuccessfulhroughoutthe 2019growingseasonand had manyflowers. Bothplantshave
bloomedagainin August2020. Avarietyof butterflies, skippersandbumblebeeshavebeenseenvisitingthe
flowers. Therehasbeenno signof deerbrowsingor other damage. Basedon theseobservationsBlueHyssop
is an excellentchoicefor this site. It hasprovento be deerresstantandhasgoodpollinatorvalue. More
plantingshighlyrecommended.

BlackeyedSusan Twocultivatedplantswere plantedin 2019. Theysurvivedthe yearbut were not locatedin
2020. However Blackeyed Susanfhiavegrownabundantlythroughoutthe restorationsite in Summer2020.
Thiswasalsoincludedin the seedmixes. Deerappearto avoidthe fuzzy,roughleavessothey are anexcellent
choicefor additionalplantings. TheBlackeyed Susanslsoattract butterfliesand skippersandaddmuch
aestheticbeautyto the site. More plantingsare recommended.
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Wild Indigo- Sixplants(yellowflower variety)were plantedin the uplandareaof the site. Consideredo be a
highlydeerresistantspeciesHoweverthey were heavilybrowsedsoonatfter planting. Verylittle wasleft by
Summer2019. Oneor two plantsshowednew growth in Spring2020but the leavesquicklyvanished.However
somesmallleaveshavebeenobservedagainin late summer.

BlueFlaglris¢ Fourlriswere plantedalongthe shoreline. Theywere chewedin summer2019,but appearedto
survivethe year. Twoof the Irisbloomedin July2019. Twoplantswere observedin Spring2020,but were
heavilybrowsed. No flowerswere seenin 2020. All plantswere goneby mid Summer. CanadaGeeséehave
beenobservedbrowsingthe shorelinevegetation,soit isverylikely they are browsingthe Iris plantings.

ObedientPlantandIronweed- Theywere heavilybrowsedin 2019. Statusunknownin 2020.

Goldenrodg Plantswere seengrowingin Fall2020,howeverthe top portion (with anyflowers)were eaten.

PlantingsSpring2020

VirginiaMountain Mint ¢ Sixplantswere plantedin Spring2020. (Threenearthe northern border of the site
andthree plantsin the middle). Asof late Sumner, all are survivingwith no signof wildlife browse. (Other
plantsin the mint family havealsobeengrowingat the site and doingverywell, with no signsof herbivory).
Butterfliesand skippershavebeenobservedon manyof the mint species.Highlyrecommendedor additional
plantings.

TrumpetCreepeVine- Twovineswere plantedby a deadtree trunk (abovethe mainsite). Within 2 weeks,
both vineswere climbingup the trunk. Asof late Summer2020they are doingverywell. Protectivefencingwas
placedaroundthem soonafter planting. VirginiaCreepemasalsoobservedhere, but appearsto be goneby
late Summer.

BrowneyedSusarg Oneplantwasplantedon the moundof decomposedvood chips. It was browsedquite
heavilyandthe flower budseaten. But returnedwith new growth andhadnew flowersby September. It
appeardo be survivingat the site.

EveningPrimroseg Oneplant wasplanted Spring2020,but heavilybrowsedandremainsvery small. Noflowers
havebeenseen.

CommonMilkweed- Sixplantswere plantedin uplandareaof the site. Allhavebeenbrowsedrepeatedlyand
remainedsmall. Asof Summer2020,three plantscouldnot be locatedwithin the tall grass. Twowere found
growingbut quite small. Afew other Milkweedplantswere alsoseen(possiblyfrom seedmix). Milkweedis
consideredo be highlydeer-resistant;howeverrecentlyit appearsto havebeeneaten. Thishasbeenobserved
throughoutthe mountain.

Recommendations:

1. Locatethe perennialsand placeprotectiveplasticfencearoundthem (at leastuntil they are established).

2. Addcompostandsoil builderto the surroundingsoil,andadd mulchto preservemoisture.

3. Plantadditionalperennialsthat haveshownnaturalability to survive andthrive at the site. Plantsin the Mint
family (HyssopMountain Mints, Wild Mint) andthe Rudbeckiasvith roughor fuzzyleaves(suchasBlackeyed
Susanpppearto be very successful. Otherdeer-resistantplantscanbe tried aswell.
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Before and After

July 2020
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