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Executive Summary

This Management Plan provides a set of recommended actions that will helpytbéN v

Haven and its residents create and maintain the park environment that theyndésaear Pond

Park. The natural portion of the park, which covers approximately 86 acres, is an urbad wetla

and pond system surrounded by the City of New Haven on the east, south, and west and Hamden
on the north; it receives stormwater from an urban watershed of 1200 acres, providegdrabi

a variety of wildlife species, and is becoming increasingly importantes@ational resource

for surrounding residents.

This plan has four principal sections: Background Information, Biophysical sisaly
Stakeholder Analysis, and Recommendations. The Background Information, which leeiedol
off-site, includes information on the park’s land ownership, human history, geology, Bnd soi
The Biophysical Analysis presents scientific inventory data collectedefoes shoreline
vegetation, Sherman Forest, and nine small areas with unique vegetative abaicactEne
Stakeholder Analysis presents findings from investigations conducted in theZ@0®in
neighborhoods surrounding the park and with people with specific interest in or knowledge of
the park. These three sections provide the information necessary for the Management
Recommendations that are presented in the final section.

The Recommendations are organized into six focal areas: Hydrology, Heatibystem
Functioning, Organization Structure, the Shooting Range, Trash, and InfrastrBcincgle
management options within each area are described and analyzed for ¢lotirezféss. After
this analysis, the recommendations are presented with a brief summary ehethwas selected
as most appropriate.

Our primary recommendations include: install catchment basins at stommvleterains;
consider managing the dam on Wintergreen Brook to control water levels in the gopigispr
the State of ConnecticutBhragmitesemoval program; undertake a targeted plan for the
removal of specific invasive species; advocate for the relocation ofitig rfimge; construct a
trail circumnavigating the pond/wetland area; and create a simpleuséréict the Friends of
Beaver Pond Park that divides well-defined responsibilities between sggoiiip members.

A notable element of these Management Recommendations is the detailed rivkamagetion
Plan proposed. This plan integrates the recommendations made in many arepthaiiant
in prioritizing action and integrating activities so as to achieve optimalksesThroughout our
research and design phases, we have tried to create a plan that can be fgasihlgritad.

The Performance Management team, after four months of intense work in and around Beaver
Pond Park, understands the tremendous potential that the park holds for improving the quality of
life in New Haven. The park’s central location and diverse array of hahllitatsiato serve as a

nexus for the City of New Haven — connecting the ecological, hydrologicalparad slements

of the city. We sincerely hope that this Management Plan is a significanbgtee quest to

realize that potential.
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Introduction: Beaver Pond Property Overview, Projed Goals and
Objectives

Beaver Pond Park is a crucial connective link for the City of New Havendé@®ihg page).
Ecologically, it is a diverse and dense stepping-stone between East Rock and Westrkac
Hydrologically, it is a filtration device and temporary reservoir for mudhefcity’s stormwater
runoff. Socially, it is a source of mental peace and urban renewal, for it isSreafasgnatural
system sandwiched between densely populated neighborhoods.

The entire area of Beaver Pond Park, which is owned by the City of New Haven, i @bout
acres. The Park has two basic environments: manicured athletic fielde#awdwond
systems. The area covered by athletic fields includes numerous basabalhdis, practice
fields, the well-loved Bowen Field, and other mowed areas. The wetland pornd sydteles
two distinct ponds with dense shoreline vegetation, a 3 hectare red maple sw&nedtae
Sherman Forest, and two small cattail marshes.

Currently, the majority of visitors to the park use the athletic facilitieswveder, for the past
five years the community group, the Friends of Beaver Pond Park (FOBBP), hasdnvest
significant time and energy into the park’s wetland ponds, and a growing numberlmf ne
residents are enjoying the pond area.

In the fall of 2006, the Urban Resources Initiative of New Haven (URI) contradiedhw Yale
School of Forestry and Environmental Studies to create this document, a Manageméot P
this unique park. URI acted as a liason and aided in logistics and coordination, but the direct
client of this plan is the Friends of Beaver Pond Park group. The plan was created under the
structure of a semester-long course entitled “Management Plans fectBedof\reas.” The

authors are four Master’s Degree students, Roderick Bates, MargaretltCRanhelle Gould,

and Krishna Roka. Those students combined their experience with guidance fronoPadfess
Forestry Mark Ashton, Professor of Ecology Thomas Siccama, and InstrusidrElam. The
present Plan builds upon the findings of previous reports on Beaver Ponds Park, notably a 1999
Feasibility Study commissioned by the City of New Haven (DTC 1999) and a 2005 gtudy b
Yale School of Forestry and Environmental Studies students on the social aspeetsark
(Senauer and Schloegel 2005)

The members of the Friends of Beaver Pond Park, with the support of their neighbors and the
Urban Resources Initiative (URI), have made significant progress towekiag the Park a
vibrant urban resource. This plan aims to provide these dedicated groups with guiddmee for
next phase in the management of the park they love.
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Physical Context of Beaver Pond Park
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Section 1: Background Information

Land ownership of Beaver Pond Park

The ownership of park land has been researched in the past two years by tharCity Pl
Department and by students at the Yale School of Forestry and Environmentas . Sthei two
studies and their findings are described below.

A consultant hired by the City Plan Department investigated the boundary h&@&t)

and the park, which had been a subject of contention (Hall 2006). The investigator found
that the most recent description of the boundary is in a 1957 transaction through which
the Department of Parks ceded 31 acres to the New Haven State Teaclegies @oiv
Southern Connecticut State University). The transaction verbally describes thergounda
and states that the college must get prior permission from the DepartmeanksbBfore
constructing buildings, parking areas or fences in the future.

The 2005 Yale team researched deeds for the entire property and found the property to be
composed of 11 plots. Records indicate the following owners: City of New Haven Parks
and Recreation, City of New Haven Parks, City of New Haven Schools, Bowen Field
Parks Department, Southern Connecticut State University, City of New Haliea, P

and State of Connecticut. See Appendix 2 for a table presenting their findings.

The dynamic history of the parkland has lead to a complicated mosaic of curnansbip. As

the Deeds Table in Appendix 2 indicates, during the past fifty years parcelsoobk\vsizes have
been ceded from the Department of Parks and Recreation to other City depaiPokes (
Animal Control, and notably the Department of Education). The park area has ditstease

as the need for schools, the Police Academy, and the Animal Shelter demanded th@tpprop
of land that was previously park property. With the exception of the boundary between Beav
Pond Park and SCSU, the current boundaries of the park are not contested.
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History of Beaver Pond Park

12,000 BC, ey

Large ice depasit

1550 <y
Sarsh fed by
arga runaff

Apprdxamately 15000 vears apde

a large ice deposit is left in the kecarion
current Beaver Pond. Mumerous other
Keitleholes are formed at the sames e
along what s now Cresent Street,

Friar 1o 1500:

The area is comemon land where oxen
and cattle praze. Water enters the area
bisth via suslace rusedl and vea
groundwater. Small ponds and marshs
created by glacial action and mamtained
by beavers dot the marshy landscape.

F. LR

The kamd, now one mile outsade City
of Mow Hoven boundanes, 15 deaded
HETHOME, P Prdqrerty {nwmeTs

Last half of 1300s:;

“Sonee of the ciy's mosl aslonous
imirmigrants colenize the area with
their shacks." The area devebops
reputation as place where “murder
wiis ol unpseal” and becomes
known as “Heil's Alley.”
{Girllesbeng et al 1997
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Geology

General Geology of the Region

The geologic history of the north-eastern United States began with the collisiom tefctonic
plates some 300-500 million years ago, in the Paleozoic era, to form the super-caatlednt
Pangaea. What we know as the Atlantic Ocean did not exist. Around 200 million y@atseag
tectonic plates began to separate and Pangaea broke into parts. The Atlanicépegated
what would become America and Europe (Bell 1985).

As Pangaea broke apart, the area that is now Connecticut was “stretchesttefdieng

created faults and allowed basalt flows to pour across the landscape. Durthg#msc period,
bed rock erosion and ensuing lithification (the hardening of sediment into rock) created the
arkosic sandstone that is currently found intermixed with basalt in the centsabpart
Connecticut.

Connecticut has three geologically distinct sections: the western highlaadentral valley,
and the eastern highlands (see Figure 1). New Haven and Hartford lie in tiaé\caldy.
Important large-scale components of Connecticut’s landscape include thsouattitbasalt
ridges, sedimentary rocks, and the eastern and western terrace uplands flenkergral valley
(Bell 1985).

New England’s geology was influenced by glaciation. The Ice Age in Blayland began about
2.5 million years ago, but the enormous ice sheets were dynamic, recedingnatia @ad then
advancing south several more times over thousands of years (McHone 2006).#&ctmrdi
McHone, the most recent advance was some 24,000 years ago, and the ice reachewwhat is
Long Island.

When the glaciers receded, large blocks of ice broke from the glacier arideéma the
landscape. Water, carrying sediments, flowed from the retreatingrgdacieovered the large
blocks of ice remaining on the landscape with sediment. As these buried ice blaekk thel
created depressions called “kettleholes.” The landscape of New Haven Qumiinty a
Connecticut’s central valley in general is dotted with kettleholes of vasinas, and Beaver
Pond Park occupies one of those kettlehole depressions.

Bedrock and Surficial Geology at Beaver Pond Park

The bedrock beneath Beaver Pond Park is New Haven Arkose. Arkose is commonly known as
brownstone and was frequently used as construction material due to the attealctisie brown

color of the outside of the rock. This reddish brown color occurs as the iron in the arkose is
exposed to oxygen in the air. When the iron oxidizes it turns from grey to red, coloring the
arkose. Arkose is a soft rock and easily breaks down when it comes into contact with air a
water.

The surficial geology of Beaver Pond Park consists of glacial mehaepmsits. As the glacier
moved across the landscape, it scraped the earth’s surface accumulatmensadthe ice.
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When it receded, meltwater flowing from the glacier carried the sedic@mmgisting of rocks,
gravel, sand, and fine material. Gradually the material settled to the hattbexmeltwater
streams and lakes. Depending on water flow, topography, and other factors, diifexknt s
particles were deposited at different rates. Beaver Pond Park is locategréaavhere fine
particles settled out first, followed by sand, and then sand mixed with gravetaiti@nd
gravel is less than 6 meters (20 ft) thick, “horizontally bedded and overligsrtimclined beds
of sand which in turn overlie thinly bedded fines of variable thickness” (USGS 1992).

The bedrock and surficial geology present at Beaver Pond Park are the suattuddlisupports

the soil and vegetation. The following section describes the soil charactesfdiieaver Pond
Park.

Figure 1: Geologic map of Connecticut (Source: Bell985)
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Soil Descriptiort

Three major types of soil surround the ponds at Beaver Pond Park, Catden/FreetownaiRippow
and Udorthents smoothed. The following information describes the etiffeoil types and
shows where they are located within the park. A NRCS soil mégedadntire park with legends
can be found at the end of this description (Figure 6 and Figure @ureR2 displays the soil
profiles of the Rippowam and Freetown Series. Udorthent soils coulskrascribed because
they are composed of fill and vary from site to site. Figuamd Figure 4 show photographs of
udorthent soils present at Beaver Pond Park.

Figure 2: Visual representation of the soil profie of the Rippowam and Freetown soil series and whethey are
located within the park.

! Information for this report was taken from the U.S. Department of Agricultateyr&l
Resources Conservation Service: Soil Survey of State of Connecticut, Web 8ey:Sur
http://websoilsurvey.nrcs.usda.gov.
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Catden/Freetown soils: The land on the
eastern edge of the South Pond is classifig
as either Catden or Freetown soils. Both g
those soils are organic and mucky and
considered “very deep, very poorly drained
soils.” Vegetation present at Beaver Pond
Park, such as Red maple and Buttonbush
conforms more to that of Freetown soils.
However, a professional soil scientist woul
need to do an on-site investigation in order
verify which solil is present. ltis likely that
an entirely different soil type is present in tf
forested area furthest from the pond, as the
slope in this area is steep, the soil is well
drained, and the soil supports vegetation th
grows in drier conditions. See the
description of the floating peat islands for
more detail about these soil sel

=R

ne

7

a

Rippowam fine sandy loam Most of the
land touching the western, northern, and
eastern edges of the North Pond consists of
this soil type. These soils are “very deep,
poorly drained loamy soils” with the upper
layers of the soil being strongly acidic. The
soil around the north pond is in fact vefy
moist and in some areas, even spongy. The
water table is near the surface, and durng
very wet conditions, at the surface. This type
of soil often supports red maple, willow, and
alder. At Beaver Pond Park wetland aphd
generalist species predominate: red osier
dogwood, Russian olive, willow, multiflor
rose, and Phragmites are the dominan
vegetation.

Udorthents, smoothed: Most of the land surrounding the
two ponds is made up of this soil type. Udorthents descri
soils that have been artificially filled with material from
other places. For a specific characterization of the udorthient
soils present at Beaver Pond Park, a more thorough anal
by a professional soil scientist would be required. These
pits were dug in Beaver Pond Park’s udorthent soils.

Floating Peat Islands(Siccama, Site Visit 2006)The
“floating” peat at Beaver Pond Park falls within the
Catden/Freetown series. The wetlands on the north and
south ponds are composed of a deep layer of peat that ha

De

SIS
50il

Figure 3: Photograph of a soil pit
dug in Beaver Pond Park's
[ogorment sons.

1S

formed over the millennia.

As the water level rose in
the ponds, the peat, being
less dense than water, wag
lifted up to the surface.
Because so much organic
matter has been deposited
over time, the layer of pea

is likely to be many metersgigyre 4: Photgraph of a soil pit

Figure 5: Photo of the floating peat

in the South Pond taken from the
benches

thick. These thick layers dug in Beaver Pond Park's
of peat support a diversity udorthent soils.
of wetland species like Water Willow and Buttonbush.
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Table 1 summarizes the soils present at Beaver Pond Park.

Table 1: Soil Types, Locations, and Uses for Beav@ond Park

Soil Type Map Location Vegetation Type Uses
Catden/Freetown Eastern side of | Forest, Red Maple Wetland, Wildlife habitat,
and the Floating | South Pond: Swamp, and mixed Police Academy, Animal
Peat Islands NRCS Map wetland species Shelter

Location #18.

Rippowam fine | Western, Riparian and Silver Wildlife habitat, Northern
sandy loam northern, and Maple forest edge is used by SCSU
eastern side of facilities for dumping
North Pond:
NRCS Map
Location #103
Udorthent, Found throughout Riparian, mowed, and | Wildlife habitat,
smoothed the entire park: | manicured areas Recreation, Animal

NRCS Map
Location #308

Shelter, SCSU and
Hillhouse High School
Fields
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Figure 6: Soil Map of Beaver Pond Park created fronthe Natural Resources Conservation Service's
(NRCS) Web Soil Survey

Figure 7 Legend for NRCS Soil Map (AOI=Area of Inerest or the area within the yellow box on map,
For information on soil series beyond the park’s bandaries, please see the NRCS Web Soil Survey)
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Hydrology

Hydrologic history

Please see the History Timeline for a detailed pictorial repreéagan of the historical changes in the
shape of the water in Beaver Ponds Park.

The area that is now Beaver Pond took on its current shape 15,000 years ago, at theedadtate age,
with the geologic formation of the depression in which it sits. As desdrilibd geology section, the
receding glaciers deposited a large block of ice that formed a depr&esiwn in geologic terms as a
“kettle hole” at the current site of Beaver Pond Park. The depddsidek of ice was considerable, with a
north — south length of 1.5 miles and an average width of 0.4 miles (Dana 1870, Lah@waah 1937).
At the same time a number of smaller ice deposits stretched at inteload) the area’s western
boundary. The smaller kettle holes created by the smaller ice depositre/been filled in by time
and human forces (Longwell & Dana 1937).

After its formation, the kettle hole that would become Beaver Pond befjiintcand the bedrock
exposed by the glacial movement was slowly covered with sediment. That thespybaecumulation
has been gradual is demonstrated by a 28-foot coring, taken in the early par2@fdentury, which

had pollen distributed through the entirety of its length. When the coringakexs, the depth of the
sediment (distance to bedrock) in the north pond was estimated at 32fegtvéll & Dana 1937).
Records from the early 1800’s show that significant amounts of sandy sediererfound when a canal
was built to drain the kettle hole, which was described at the timemagras's,” essentially a marsh
(Sullimein 1810). These records suggest that the depression has been aigisediment for at least
200 years—including over a hundred years when its watershed was almost dempdroiaus surfaces.

Historical maps and accounts of the depression that was to become Beags suggest that it has never
been fed by one well-established stream or river. One account dating to 168%otetitial for
constructing a grist mill at the Beaver Pond morass notes that meetfigrthequirements for the mill
would have required diverting a nearby creek (Hartley 1959, Dana 1870). As wateotvdiverted, the
inputs to the pond remained limited to contributions from groundwater annhittégt surface runoff,

and the area remained a morass. It appears that water entered iniagrsgedam channel, meandered
through a boggy/marshy meadow, and left the area primarily through what is mbergkéen Brook and
secondarily at the southern end of what is now the South Pond. The creatioBedvke Pond was thus
due not to the diversion of water to the depression but rather to the miguomulogging of the drainage
into the West River.

The presence of the bog on the far outskirts of New Haven caused fewnmainigl the city boundary
approached the park in the early 1890s. The rapid progression of the Beal/&opoan undeveloped

to a more managed state can be seen in the History Timeline. Beginningaite thed0s, drainage for the
area that was to become Beaver Pond Park was altered to fadoitateoin the marsh into the West
river; note the channelization in the 1910 city map. In ensuing years, the naarflirtiver reduced in
size through the application of fill around its edges (Everett et al. 199@)result was a concentration
of the water contained within the morass from the previous boundariesithete by the depression of
the kettle hole to an area reduced by the application of fill. The reduetioarsh area was accompanied
by greater water inflow caused by increased runoff from everantrg urban development on the land
surrounding the park.
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Thus the current shape of beaver ponds seems to be a result of ttmee deacreased marsh area due to
fill; increased storm water runoff; and the blockage of the pond outlets. Alitopgecise point in time
for this shift from small pond and morass to single large pond cannot be aet@rihiikely occurred
shortly after 1910, as the map from that time does not show a pond, but numerousihéstooients
mention the presence of a pond during the 1920s. Thus it is likely that thendejrating at the North
Pond outlet were built sometime in the 1920s.

The “floating bog” that occupies a large portion of the south pond was also pdssilndy at this time.

It is speculated that when the pond water level increased due to outletdd@nd storm water inputs, a
portion of the morass was buoyant enough to float to the surface with the risandheight rather than
be submerged. That portion likely formed the floating bog mat present today.

Since the blockage of the outlet and the application of fill, which cedyarior to the 1950s, Beaver
Pond has undergone no major transformations, retaining its approximate shepe.

An Urban Pond

Beaver Pond Park is an
urban pond. The majority
of the water entering the
pond is stormwater from the
storm-sewer drainage
systems of the surrounding
neighborhoods. The City of
New Haven storm-sewer
map () demonstrates the ten
storm sewage networks that
feed into the pond — nine
from New Haven and one
from Hamden. The flow and
duration of the water
entering Beaver Pond Park
from these inputs reflect the
imperviousness of the
neighborhood; flow levels
are those expected from
heavily developed urban Figure 8: Drain Armoring attests to high flow levek. Some of the pond’s
storm water systems (DTC inlet culverts are “armored,” or strengthened with concrete and rock, to
1999). Attesting to the protect from the erosion that the high flows levelsnight cause.

strength of flow is the

construction of channel armoring at some of the storm sewer culvert Figts¢ §. The armoring
consists of rock slabs on the sides and bottom of the drainage from the wau#rt and its purpose is to
provide erosion protection during storm events.

In 1999, the City of New Haven contracted with Diversified Technology ConsultiregFeasibility
Study of the park. The findings of this report, which focus primarily on the pbpdlogy, have been
used as baseline or background data for many elements of this Management Pla
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Fiaure 9: Diaaram demonstratina the Input and Outlet culvetts in the Beaver Pond:s
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In addition to the storm water inputs, the ponds receive input from ground Wateflows were
estimated in a 1999 DTC report as being between 18 and 25 cubic feet a sexdrdlis®). The
methods used to develop this observation were field inspections and él@suraments at the North
Pond outlet after extended periods of dry weather. Although most investigatibesRadrtds, including
early historical accounts, report groundwater contributions, the precisgesof this groundwater is not
known with certainty.

However, our investigations suggest a possible explanation of the groaridwatirce: underwater
springs may be channeled into the storm sewers and thus make their wgyaodfieDuring dry
periods, we observed clear water exiting the Hamden area box culveneassalithernmost box culvert
on Sherman Ave (Pers. Obs. October 21, 2006). According to available informationwater is the
only surface-water input to the drainage system; thus flow during digdseamust logically come from
groundwater. This assertion was supported by Hamden’s City Engineeringrbagarvhich stated that
the Hamden culvert is a storm sewer drainage and that the cleaflombeg from the culvert most
likely comes from a channelized underground spring (Cavenoff 2006).

Water in the Pond

The blockage of the North Pond outlet to Wintergreen
Brook is the primary factor determining the current water
level. This outlet is the only above-ground drainage point
for both the North and South Ponds and can be seen in
the image to the right. Although the historic water height
of Beaver Pond is not known, the current water level is
clearly higher than it has been in recent history. A
primary indication of the recently increased water levels
is the presence of vegetation along the pond edges at
water depths that far exceed those that would allow initial
colonization by the species present. A tree core taken at
the current water’s edge also exhibits slowed growth in
the past eight years (see Biophysical section for details).

Ultimately the height of the water in the pond is a direct

function of the height of the “dam” at the drainage point

in the North Pond. Drainage is regulated by a makeshift

“dam” at the entrance of the outlet culvert (a schematic

diagram is provided ifrigure 1}. The height of this

dam, as a product of its design, is not constant but

depends upon the amount of debris accumulated behind

the grating. As of November 2006, the metal grating

constituting the upper portion of the dam had created

such an effective barrier that water levels exceed the

height of the concrete culvert structure by two feet

(Figure 10. This is the result of the metal grating on the

upper portion of the dam having collected large quantities

of debiris, raising the water height along with the

accumulation of matter behind the grating. The presence

of two eyelets on the grating at the North Pond outlet  Figure 10: Weir and “dam” at North Pond.
indicate it was intended to be pulled up to allow for the

clearing of debris, but the current mass of leaf litter, wood debris, afidtbrat has collected against the
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grate suggests that little maintenance has occurred. The presencdeifrth@lam, coupled with the
shallow slope of the pond shoreline, make additional water inputs from storre paemntularly
significant in their impact on pond surface area. This has been natedhtthe fall of 2006, as there
have been marked observed fluctuations in water level following raitiseven

The Ponds serve as natural reservoirs for the mitigation of increased watduflog/extreme
storm events, and their importance as important recipients of and temporargireger storm
water is implied by a message from the DEP to adjacent property owner SCSDERhe
“strongly recommends” that a drainage master plan and storm water mitigaimnopepl
developed for the campus given its proximity to historic flood plains, i.e. the bordees\oéB
Pond.

The hydrology of Beaver Pond Park has clearly changed greatly in tidastnturies. Any

efforts to “restore” the pond should reflect the reality that the area thamld@rgone significant
change and that it is now a highly manipulated urban pond. Both action and inaction regarding
the hydrology of the ponds will have and have had a significant effect on the staueanict

and water that is currently Beaver Pond Park. See the Recommendatiansfeeetn analysis

of management options regarding the hydrology of the Park.

Figure 11: Representation of the “dam” at the NorthPond outlet.
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Section 2: Biophysical Assessment

We used a combination of sampling techniques to assess and record the heterogéeeity of
vegetation in Beaver Pond Park. We determined that an assessment of the pond’s biophysica
characteristics would be most effectively achieved through the use of thrapglraamnpling
methods:

Stratified Random Transects (for shoreline vegetation)

Systematic Plot Sampling (for Sherman Forest)

Qualitative Assessments (for unique habitats with small areas)

Given that hydrology of Beaver Pond Park is a crucial componernheofecosystem, we
measured dissolved oxygen content and depth in the North and South Rdralsoatried to
determine the effect that the water level has on the surrounding vegetation.

In our discussion of the park’s vegetation we have used common namescigatific names of
vegetation mentioned in this report, please see Appendix 4, which lsohthe invasive and
native species present in the park.

Figure 12: Photograph of a sampling plot in Shermar-orest
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Transect Analysis of Ponds

We organized our transect sampling to ensure representation of the majtréyddferent

types of shoreline vegetation found in the park. After an initial shoreline survey, eetstedy

divided the shoreline into 8 vegetation zones and designed our sampling plan to sample multiple
transects within each zone. These sections present the findings of thiegtsatifipling plan.

We have summarized our transect data by providing the following representatieash of the
8 zones:
A short verbal description of the vegetative composition for each of the zones
A visual depiction of the “average” vegetative gradient frondfiedge to pond edge.
This gradient was created using the average prevalence tetimeost common species
in each zone and the average transect length for each zone. Tpieferdeare not to
scale but rather reflect the density and gradient of species compasitiach zone.
A bar graph of the ten most prevalent plant species found within tloss and their
average abundance.
A pie chart demonstrating proportion of invasive vegetation, non-natdve@minvasive
vegetation, and native vegetation in each zone.

Verbal Description of the Eight Vegetation Zones in Beaver Pond Park:

South Pond Zones

The South Pond Flooded Forestvas notable for standing water or heavily saturated
soils for the length of the transect. The invasive species, Multiflora Rose and
Phragmites occupied a significant proportion of the understory. However, native tree
species, Red Maple and Elm, were common in the canopy.

The South Pond Mixed Native and Non-Nativeone has both invasive and native
species. Oriental bitter sweet proliferates, growing on both native andvieypdants.
There is potential for wildlife habitat in this zone based on the variety of plassr

The South Pond Water-Logged Riparianzone has a significant amount of standing
water. The standing water impacts the species present, favoring spatiemn tolerate
high levels of water. Due to the fluctuating water levels, species thisartolerant of
water logged conditions, like Cherry trees, are also present. Within this zeasye
species dominate in understory.

North Pond Zones

TheNorth Pond Mixed Native and Non-Nativezone is evenly distributed with native
and invasive species. The presencArtémesias a possible indicator for disturbed
soils of low quality. Desirable species such as Cherry are also repdes@é/de
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Artemesiaand Multiflora Rose cover much of the zone, a variety of native plants is also
found.

TheNorth Pond Mixed Native Wide zone is a wide area of vegetation. The section of
transects that were close to the pond had a significant amount of standinglw#ter.
standing water?hragmites an invasive species, dominated. The drier portions of the
transect had a variety of desirable native species in addition to Mul&lse.

TheNorth Pond Native Dominantzone consisted of a number of large Sugar Maples
with an understory of Lilies. Although the lilies are not native, they are not invasive.
Other than the Lilies and a few Norway Maple seedlings in the understoke spécies
occupy this zone.

TheNorth Pond Olive and Dogwoodzone was dominated by Autumn Olive, often
providing a trellis for the invasive vine, Oriental Bitter Sweet. Close to the pgué, t
was a significant amount of standing water with Red Osier Dogwood growing in it
Although Red Osier Dogwood can tolerate moist soil conditions, it is unlikely that thes
plants will be able to survive in the long-term under water-logged conditions.

TheNorth Pond PhragmitesRiparian zone is dominated Byhragmiteswhich thrives
in the wet soil in this area. In drier sections of the zone, other species afensis
with thePhragmites
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Figure 13: Transect location Map
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Plot Analysis of Sherman Forest

Overall Description:

The mixed hardwood forest that runs along Sherman
Avenue is secluded and difficult to access. The only
access points to the forest are through the Police
Academy or through a make-shift trail that begins at the
Hillhouse High School baseball diamond and Pop

Warner Little League Field. One long fence runs along
Sherman Avenue for the entire length of the forest, and
another fence cuts diagonally through the northern
portion of the forest. Human use of the forest is

infrequent after the eviction of a homeless encampment
in July of 2006. During the sampling period a large

amount of debris from the encampment (tents, propane
tanks, furniture, and food garbage) remained in the
forest. However, the encampment has since been
removed by the Parks Department.

We designed our sampling to describe the current forest

stand structure. We have focused on the live species

present, the amount of coarse woody debris and srfigure 14: Map of forest plot locations

and the presence of native and non-native species. Figure 14 shdasatiens of the forest
plots.

Understory: Herbaceous vegetation and
seedlings

We found 12 different species o
herbaceous vegetation and seedlin
throughout the forest plots. Honeysuckl
wild onion, and garlic mustard were mos
frequently present. A majority of the
understory vegetation (52%) i<
herbaceous, and a significant proportion
the remaining understory cover is tree at
shrub regeneration. Figure 15 shows hc
often the 12 different species were four
in our sampling plots and Figure 16 show
the proportion of vines, herbaceou

growth, and tree and shrub regeneration
occurring in the understary Figure 15: Occurrence of understory vegetation inampling
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Figure 16: Proportion of understory growth types (\ines, herbaceous growth, and tree/shrub regeneratij

Midstory: Shrubs, saplings, and large vines:

We found 11 different species of shrub and sapling vegetation in théorgids7/9% of the
identifiable vegetation was non-native. Multiflora rose was the Wanmi midstory species,
making up 40% of the vegetation. Many of the non-native vegetation wmhs$ plants
traditionally used in landscaping, like Japanese Knotweed and Qristteasweet. Although
these plants are visually attractive, they are invasive and demgt-compete native vegetation.
Figure 17 shows the distribution of the major midstory speni&herman Forest, and Figure 18
shows the proportion of native and non-native vegetation.

s #$

Figure 17: Distribution of species found in the midtory (The genus rubus includes blackberry, black
raspberry, raspberry, wineberry among others. Giva the time of year that the study took place, the
species could not be identified.)
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Figure 18: Proportion of native and non-native midsory vegetation
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Figure 19: Density of the most abundant midstory spcies

"

Figure 2C: Frequency of midstory specie

The majority of midstory vegetation
consisted of shrubs and vines. Figure 19
diplays the species density of Multiflora
Rose, Japanese Knotweed, Honeysuckle,
Rubus sp., and Oriental Bittersweet.
The genus Rubus includes species in the
blackberry family, like raspberry and
wineberry among others. We were
unable to identify the species of Rubus
in Sherman Forest because we sampled
in late fall.

Our sampling plots contained Crabapple,
Dogwood, and Cherry saplings,
indicating that these species are
establishing in a relatively small amount.
The midstory is dominated by shrub and
vine species. A majority of the shrub
and vine species are invasive, like
Multiffora Rose, Japanese Knotweed,
Honeysuckle, and Oriental Bittersweet.
These invasive species may be
outcompeting the tree seedlings and
saplings, hindering their establishment in
the forest.
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Overstory Vegetation: Trees with a
diameter at breast height (dbh) greater
than 12.7 cm (or 5 inches):

We found 9 different types of trees in our "
forest plots. The most prevalent species by far .
was Black Locust, making up 70% of trees in .
our plots (Figure 21). Black Locusts are not ,
native to Connecticut and therefore contribute

to the high percentage of non-native species

present 'n, the canopy of the forest. See F'g_'F'i"gAure 21: Distribution of most abundant tree speas
22 for a visual representation of the proportion

of native and non-native trees in the overstc =« .y ¢ »

of Sherman Forest.

Figure 23 and Figure 24 show the frequen

and density of tree species in the oversto

The graphs clearly show how Black Locust 12
the dominant tree species in the cano) s
Among the other species present in t
overstory, Black Cherry, Poplar, and Re

Maple are the most abundant.

13 2
#$

Figure 22: Proportion of native and non-native tree
species in the overstory

4

~~

Number of Stems

N

Figure 23: Frequency of the five most prevalent tre species in the overstory
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Stems per Hectare

Figure 24: Density of tree species in the overstory

Coarse Woody Debris:

Coarse Woody Debris is important for wildlife habitat.
their homes in these decaying woody bodies. We found an averageanbic meters of coarse
woody debris per plot. This translates to an average of 85.6 celbecsof coarse woody debris
per hectare. This unusually high number reflects an abnormally highitguzf course woody
Plots randomly located in other afed®e forest might have

debris in our sampling plots.

produced a smaller density of coarse woody debris.

Snags:

Snags are also important fo
wildlife habitat, especially for
birds. Based on the dat¢
from our plots, we estimate
that there are about 16 snag
per hectare equal to or large
than 20 centimeters and abot
11 snags per hectare betwee
12.7 centimeters and 2(
centimeters. Please se
Figure 25 for a graph

Stems per Hectare

Mamymals, large and small, make

/+9 9 9%:

* 4

showing stem density by sizFigure 25: Density of snags by size class (dbh)

class.
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Qualitative Assessments

We determined that 8 unique vegetative zones in the Park could beetfadtively represented
through qualitative descriptions. In these areas, randomized samplitigpdolegy was
unnecessary because the area was inaccessible or easilpatds, or because there was
already sufficient information about the area in question.

The map in Figure 26 displays the location of each of the areas described.

Brief descriptions of each area are below. At the end of thioeethe wildlife species that are
normally associated with each habitat type are presented ia 3&iobr! Reference source not

found..

Locations that were Qualitatively Assessed:

1.

7.

8.
9. Forest Oak/Maple stand: A small area in the northern section of Shermani$-arest

URI Manicured Area by access road: This area has been heavily manabed by

Friends of Beaver Pond Park, with help from URI. Information about the mostly native
planted vegetation was available from URI, and additional species preseasibre e
observable.

Crescent Street Strip: This short line of vegetation acts as a buffexdme@vescent

street and the Park.

Model Riparian Habitat: This small section of shoreline provides an example of a
Phragmitesfree border between water and land.

Phragmitesn water: Throughout the two ponds, mono-dominant clumphodgmites
dominate the water.

Meadow: On the north-western edge of the North Pond, a section of the field supports a
perennial species that are valuable for a variety of wildlife.

North Pond Cattail marsh: This small cattail marsh, probably one of the pond’s native
habitats and valuable for wildlife species, is surrourfleggmites

Silver Maple Forest: This stand is a unique vegetation combination dominated by silver
maples.

Artemesiastand: A small stand of fill soil covered predominantly with Artemesia.

notable example of a native New England forest habitat.

10. Animal Shelter land on Fournier Road: This area was heavily planted with native

species by the Yale Chapter of the Society of American Foresters Naj¢e€ on Arbor
Day in April 2006.

11.Red Maple Swamp: This area, difficult to access, is a relatively uniquarsgsid is

thus a defining feature of Beaver Pond Park.
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Figure 26: Descriptive Analysis Area Location Map
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Manicured Area

Management activity in Beaver Pond Park in recent years has concentrdtedasaa, about a
half hectare to the south-east of the intersection of Fournier and Crescetst Strea residents,
mostly through collaboration with the Friends of Beaver Pond Park, have partmgré&tRifor
the management of this area. Currently, the area has a strip of riparianioegetaposed
primarily of planted
native trees, shrubs, and
herbaceous plants; most
Phragmitesand

invasive shrubs and
vines have been
removed. Four stone
benches sit on the bank,
and a sign for the park
marks the entrance to
the area.

An asphalt access road
bisects the area; the
road is used primarily
by maintenance
vehicles and by select
individuals during
sporting events at

Bowen Field. On the
Figure 27: A migrating monarch butterfly on a recertly planted Joe Pye-Weed Crescent Street side of
in the Manicured Area. The Red Maple Swamp is visile in the background. the area, a vegetation

strip about 5 meters in width covers the embankment between the level ground andwik.side
The strip has a canopy of mostly native trees. The sub-canopy is dominatednuay Ntaple
sapling and small trees. In the northern section of the embankment, the areaenihs ckared

of all but blackberry bushes and Virginia Creeper. Native shrubs were planted & cdesas,

and the embankment now hosts a variety of small shrubs and a clump of blackberry.

URI has provided the area with a total of 27 trees, 58 shrubs, and 165 herbaceous plants in the
past four years (2003-2006). All but a few of the plants that were provided aresspative to
Connecticut (see Figure 27). A compilation list of the species and humber offplarnitied in

each year is included in Appendix 18.

Crescent Street Strip

The vegetation strip that borders Crescent Street north of Fournier is 130 loregeihe
canopy of the strip is composed of large trees, many of which are native. Thhetanyds
mostly non-native. The strip forms a fairly thick barrier, mostly hiding the pamad ¥iew.
Between the vegetation strip and the Pond’s outlet there is a 90m strip of lawn.
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The Understory is a mixture of native and non-native plants. Oriental bitteramgdlorway
Maple seedlings are principal components of the understory. Many of the Nidiapde's are ten
to fifteen years old, and are thriving with abundant light provided both by the edgestighe
They represent the future composition of this stand if no action is taken. The undassiory
contains non-native non-invasive wineberry and crabapple. Some native blackberry and
pokeweed make up the rest of the understory, and native asters line the strip on the pond
(western) side.

The main components of the canopy are native. In approximate order of abundancesthe tre
present are Black Cherry (many individuals); Oak and EIm (sparselipdistt natives);
Mulberry (a sparsely distributed non-native); and Catalpa (only one tree, nea}nati

Model Riparian Habitat

On the north-western side of the Norgh
Pond, invasive species lose
dominance for a stretch of pond edgq.
The species mixture in this area, with
the exception of a few Multiflora Ros¢
bushes, provides an example of whaf a
functioning riparian zone in Beaver
Pond Park might look like. For this
reason, we call this area the “Model
Riparian Habitat.” There are many
small pockets such as this one along
the banks of both ponds; we focus or

this area in order to provide details Orkig e 28: Course Woody Debris in shallow water;
one particular area. valuable wildlife habitat.

The outer edge of this area is dominated by native elderberry, native pokeweed, amd invasi
Multiflora Rose (a bramble of which hides/protects the habitat). The bank isi1stidwcourse
woody debris of various sizes (see Figure 28 for
an example).

The trees in the area are a mixture of native and
non-native species. The largest trees are a
hackberry and a large cottonwood, still alive but
partially felled (DBH 63 cm). The cottonwood
provides a prime example of a functioning
shoreline habitat; the bottom is dead and has
begun to decay, becoming a “nurse log” for fungi,
deadly nightshadenoss, and pokeweed (see
Figure 29). There are also a number of small
native oak trees and one non-native, non-invasive
crabapple tree. Black locust beginning to

Figure 29: Cottonwood nurse log and fungi. establish itself; many small locusts now dot the
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site. All of these trees are covered with the invasive “porcelain berrgégirze.

A number of plants were submerged when this description was prepared in October 2006. The
submerged plants, which were most likely recently at or above the water lieea serall
shrub-like willow (likely a native) and the non-native black locust and autumn olive.

Phragmitesin Water

Throughout the ponds, mono-dominant (single speciges)
assemblages é¢thragmiteshave colonized shallow
water. We recorded the general locations of these afeas
covered withPhragmitego demonstrate the
predominance of this vegetation type. We recorded
approximately 1 hectare of Phragmites in Water, but
this is likely a conservative number, as our map omifs
many small patches éthragmites

Meadow

On the north-western side of the North Pond, to the
east of the SCSU baseball diamond, a small area
(approximately 0.5-1 hectare) of unmowed grasslang
currently functions as a wildlife-supporting meadow. A
sapling over a meter tall suggests that some sectiong of
the area have apparently not been mowed for at leagt 2-
3 years. The most likely reason for the lack of mowirtg
IS not a conscious choice to support this meadow  Figure 30: Milkweed, a valuable
system, but rather the logistical fact that the area’s sdilldlife species that flourishes in the
is too water-logged to allow the heavy mower to travéfeadow.

across it.

The vegetation in theée facto

meadow, aside from the long grasses,
is largely composed of native species.
The most notable are perennials: two
species of milkweed (see Figure 30), a
native sedge, asters, and goldenrod
(see Figure 31).

The meadow currently supports a
variety of wildlife. Tunnel systems
underlying the grass suggest that small
rodents such as mice and moles
inhabit the area. An SCSU security
guard who patrols the area at all times

Figure 31: A bumble bee on a goldenrod flower; a failiar of day and night reports a fox and
sight in the meadow in summer.
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woodchucks, which cross the meadow while traveling from the forest and cattshl tna

small clump of aster, goldenrod, and pokeweed. While no birds were observed or reported
specifically in this area, the rodents provide a food source for birds of prey. troadidie
flowering perennials might provide food for a variety of insects, the most notabltesfoutnan
population being butterflies.

Cattail Marsh

Throughout their native range cattail marshes—much-loved icons of wetland vege&aton

being replaced biP?hragmitesand other aquatic invasive species. In Beaver Pond Park, much of
the shoreline vegetation is dominated by non-native species, but a few primeesxahuaittail
habitat remain. On the north-western edge of the North Pond, a cattail marsh cover
approximately a tenth of a hectare; the marsh has reportedly existed foy@aas with about

the same area. On the south end of the South Pond, a small swamp abuts the concrete of the
parking lot, occupying only about 25 square meters. This southern patch was apparestly plant
by New Haven's RiverKeeper.

The marshes are conspicuously dominated by the caiyghé spp.which grows in colonies;
most of the cattails in each stand are connected by rhizomes. The rhizomes revhikeh a
underground stems, allow the cattails to spread vegetatively, or without seeds, ictgpietbc
soil. It should be noted th&hragmitesggrows in the same way, but outcompetes the cattail and
is thus replacing native cattail vegetation throughout New England.

Four other native species of interest also commonly occur in these swamps andedgteei
- tickseed Bidens spp

- soft rush Juncus effusgs

- Woolgrass $cirpus cyperinys

- sedge

On the marsh edges grow some goldenrod (native) andAderaesianon-native).

The combination of species listed above allows the cattail marsh to support aofanédlife.
Bird species that need cattail marshes in their habitat include the Pextiikbe, Least
Bittern, Virginia Rail, and the Marsh Wren. Bird species that heavily usslagatrshes, but that
can survive without them, include the red-winged blackbird and the yellow wdrbéatdition

to birds, rodents and small mammals such as muskrats eat the cattail iafloegshe thick
brown “tail,” which is composed of hundreds of nutritious seeds.

Silver Maple Stand

This stand on the northern end of the North Pond covers approximately 1 acre. The pedt-like s
suggests that dredged sediment or other rich soil may have been dumped here inThe pas
stand is fairly young, with a cohort of maples approximately 40 years old and oeet"slver
maple with a growth form that suggests it grew in an open area (see Figure 32).

Currently, the understory is mostly non-native species and the canopy and sub-careopy ar
mixture of native and non-native species. The variety of species in this areates ¢inan that in
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much of the park, likely due to reproduction of landscape cuttings dumped at the siési¢he e
portion of the stand is used as an illegal dumping site for landscape cuttings, bQ8Wby S
(pers. obs. and Bartow, pers. interview) and likely by private individuals as well.

The herb layer is composed of non-native on#lfim sp, grasses, and some garlic mustard
(Alliaria petiolata). There is also a small patch
(approximately 6 square meters)@#lendyne sppa
non-native herb.

The understory vegetation is patchy, with Japanes
knotweed Polygonum cuspidatunas the
predominant understory species. Interspersed with
the Japanese knotweed are patches composed of:
- invasive Oriental Bittersweet
- invasiveArtemesia spp
- (fewer patchespative evening primrose or
goldenrod.
- (one patchpmall black cherry saplings
- (scattered throughout the standprway
maple seedlings

v

The stand’s canopy is largely dominated by the larg
silver maple mentioned above, which has a DBH of
about 1.5 meters (see Figure 32). The ecological
dominance of the tree is complemented by the fac

that it has become the center point of the circular p@ﬁ'jhre 32: Focal point of the Silver Maple
that dumping vehicles take through the stand; a rouighd: a towering silver maple.

road lacking vegetation forms a ring around the tree.

e

The northern edge of the stand is marked by a thick edge of Black Locust and Ntaplay
Near the northern edge is a patch of Tree of Heaven with an understory ofdviauRfise and
abundant Course Woody Debris. Oriental Bittersweet covers much of the canopgf Wiss
Tree of Heaven patch is a small patch of Black Cherry and Silver Maple.

On the western side of the stand, the soil becomes water-logged, and a number of cottonwoods
and red maples form a border of native trees between this stand and the ceghail ma

Artemesia Stand

The area north-east of the Silver Maple stand is about two hectares oluieadgssonal habitat
dominated by invasivArtemesian the northern portion arféhragmitesn the southern portion.
The site’s soil is urban fill. Interspersed with the Artemesia, whictvgito 1-2 meters in height,
are a few shrubs and trees, notably the native staghorn sumac.

The area provides habitat primarily for bird species, primarily for brgeatid cover.
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Animal Shelter Block

The site is covered with dense herbaceous vegetation (100% ground cover, often to 1.5m in
height). Artmesia is the dominant species, but also present are goldenrod, eviemiage,
blackberry Rubus alleghensis and R. canadensiskeweedFhytolacca americanasedge,

and grass.

A fence that runs from Fournier Street towards Sherman Avenue effectigatgsthis stand.
The fence is lined with large trees, most of them native (willow, black clerdypak). On the
other side of the fence, the shoreline is dominatedhrggmites creating a vegetational
assemblage that we have labeled as “phrag riparian.” About half of the batfu&owinier
street is marked by 10 black locust trees ranging from 13 to 48 cm in diameter.

In April 2006, a group of students from the Yale School of Forestry, in partnership with URI,
cleared much of the springtime vegetation and planted a total of native 52 tree se88ling
shrub seedlings, and 5 herbaceous vines. After one growing season, in fall 2006, the agea wa
described above, with 100% cover and a predominande@mesia The planted individuals

were difficult to locate in the dense vegetation, but the species plantedeténitble 2.

Table 2: Species planted on Arbor day 2006.

Number

Species Common Name Planted Year
Cornus sericea Red Osier Dogwood 10 2006
Larix laricina Eastern Larch 10 2006
Betula nigra Black Birch 10 2006
Clethra anifolia Sweet Pepperbush 5 2006
Quercus bicolor Swamp White Oak 5 2006
Sambucus candensis Elderberry 5 2006
Populus deltoides cottonwood 5 2006
Alnus incana Speckled Alder 10 2006
Nyssa sylvatica Black Gum 6 2006
Rhus typhina staghorn Sumac 6 2006
Viburnum trilobum American cranberrybush 6 2006
Viburnum cassinoides Wild Raisin 6 2006
Salix nigra Black Willow 6 2006

Forest Oak/Maple Plot

Much of the forest block, the understory is a fairly dense mass of Multiflora RasataDr
Bittersweet, or Japanese Knotweed. However, one small stand in the northern end esthe for
dominated by oak and maple trees, and the understory is relatively cleardlikeiy the dense
canopy cover. Because this stand is a notable example of a native New Enjpltatdypee, we
briefly characterize it here.
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The overstory of the plot is entirely composed df
oak and Sugar Maple. The understory is
significantly more clear than the understory in the
rest of the forest, but is still dominated by
invasive species, in this case Norway Maple and
Burning Bush. A few large snags in the stand
likely provide valuable habitat for wildlife (see
Figure 33), especially since they are close to
food-producing native trees.

There are limited seedlings in the plot, but the
seedlings observed were all native: Red maple
Black Cherry, Black Oak (see Figure 34), and
Red Oak. If these species are provided with the
nutrients, light, and physical space needed for
their growth, they might regenerate the stand into
a native habitat that is different but equally as
valuable as the current stand.

Red Maple Swamp

The red maple swamp in the South Pond, which

has an area of approximately 3 heCtar_es, ISa  Figure 33: A snag in the forest oak-maple plofThe
floating mat sphagnum bog. It is very likely the more open understory and native canopy are visible.

result of the area’s altered hydrology; when the marshland was floodedirameitof dense
organic matter was lifted to become the “floating bog” present today.

Small red maples are the most prominent of the bog’s vegetation. Due to tleetfogged
condition, few of the maples reach diameters of over 25 cm; the bog supports a stamtabta
trees growing to diameters of 15-20 cm and then dying to

become snags that house a variety of wildlife.

Winterberry holly {lex verticillata) covers much of the
bog underneath the Red Maples. Winterberry holly’s r¢
berries, the plant’'s namesake, are visible in the winter
months and provide valuable winter forage for many
wildlife species. Predominantly at the bog’s edge, watgr
willow (Decadon verticillatusgrows low over the water
Decadonis a native species with attractive flowers.
Another notable species found at the swamp’s edges [s
the buttonbush shrul€éphalanthusccidentalis)
another valuable wildlife species

a

Figure 34: Black Oak seedling in
The bog is also a likely habitat for a number of speciesSherman Forest Oak-maple plot.
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which were not observable during this study, which
missed any ephemeral spring-blooming species.
Specifically, the bog is the ideal habitat Anethusa
bulbosa,a pink-blossomed orchid specie€Swamp
pink,” as the orchid is calledk listed as “State
Endangered” by the State of Connecticut and is
“believed to be extinct in Connecticut” according to t
Connecticut Botanical Society (CBS 2005). The last
reported sighting of A. bulbosa in the Beaver Ponds

bog was in 1900 (DTC 1999 Appendix), but since fe\ll:/
t

botanical studies have been done of the bog in rece
years, it is possible that it still exists in Beaver Ponds
Park.

Figure 35:
Arethusa
bulbosaan
endangered
orchid that
could be
present in the
Red Maple
Swamp.
(Photo taken
from CBS
2005).

Figure 36: The Red Maple Swamp in autumn, an iconipicture of Beaver Ponds Park.
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Habitat Components and Wildlife Use

The table below provides a summary of the most notable potential wildlife useavarB®nd
Park. To allow managers to create an environment that invites certain spe@ewmrstrates
which habitat components support which wildlife species.

Table 3 Habitat component and Wildlife Use

Habitat Where found Uses for Species that might use

component wildlife

Cattail marsh North-western edge of| Forage* Least Bittern, Pied-billed
North Pond, Hillhouse | Breeding Grebe, Virginia Rail, Marsh
parking lot Wren, Redwinged Blackbird,

Muskrat, Song Sparrow,
Yellow Warbler

Meadow North-western edge of | Forage Butterflies, woodchuck, field
North Pond Cover mice, white-footed mouse, fo
Open water Largest expanses in | Forage Cormorant, Canadian
North Pond Goose mallard, Coot, Osprey
Red Maple Eastern side of South | Breeding Green frog, painted turtle,
Swamp Pond Red-winged Blackbird,

Bullfrog, spring peeper,
American toad, mud turtle,
musk turtle, snapping turtle,
red-backed salamander

Oak-maple Sherman Forest, Forage Eastern ribbon snake
Woodland northern end Breeding raccoon, opossum, fox
Course Woody | Sherman Forest and Cover Woodchuck, amphibians
Debris riparian zones Forage listed with Red Maple Swamp
Berry- Riparian zone Forage* Migratory birds and resident
producing (surrounding both ponds)Cover species, resident mammals
shrubs Breeding
Snags Sherman forest, Mixed| Breeding* | Downy Woodpecker,

Native and Non-Native | Forage Chickadee, grey squirrel,

chipmunk, Hairy
Woodpecker, Red-bellied
woodpecker, Red-Tailed
Hawk, Brown Creeper

* denotes a primary use for wildlife
Species irbold are those observed during the study period.
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Water Quality and Hydrology Data

Water Sampling from Fall 2006: Dissolved Oxygen and Depth

We recorded measurements for depth and dissolved oxygen in the North and South Ponds.
Dissolved oxygen (DO) is the measure of the amount of oxygen dissolved in wates 2066).

It is generally measured as millimoles of oxygen per liter (mohol in a percentage. Water

with a DO content of greater than 101% is supersaturated with oxygen, and a DO cositent les
than 60% is considered poor in terms of the oxygen required for aquatic life. Some ofdtse fa
that affect DO levels are temperature, aquatic plants, decomposing orgdtac rate of water
flow, altitude, and human activities (U.S. EPA). Please see Appendix 3 for a desafphe
sampling methods used.

Dissolved Oxygen:

The results from the sampling show that
the DO level is low in both ponds. + ")
Pollutants in the incoming stormwater,
like salt and other sediments, could be
contributing to the low level of DO as they
chemically react with oxygen in the pond. )
Another reason for the low DO level coulg
be the naturally high level of organic
material in the ponds. As vegetation inth =
pond decomposes, oxygen is consumed | ‘

the respiring microbial decomposers. & 5 15
Figure 37 shows the mean DO levels in
the North and South Ponds. The North Figure 37: Comparison of dissolved oxygen levels the
Pond has a higher DO content than the North and South Ponds

South Pond, indicating that it is a more

suitable habitat for aquatic life.

10

Depth
The ponds are relatively shallow,

reflecting the hydrologic history of the
site. As discussed in the Biophysical
Hydrology Section, the ponds were
originally a wetland ecosystem. A thick
layer of organic material lies below the
water. On average, the North Pond is
deeper than the south pond by about one
meter. However, the deepest recorded
point in the North Pond was 3.6 meters

Figure 38: Average depth measurements in the Nortand ~compared to only 1.4 meters in the South
South Ponds Pond.
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Assessment of Tree Cores

As was discussed in the Biophysical

Hydrology Section, the water level in the

ponds has been rising. In order to understand 8 years of slower
the effects of the increase in water level on the growth

park’s vegetation, we took tree cores from

trees that were submerged in shallow water.

A tree core from an Ash tree exhibited a very More uniform
clear growth pattern: growth had slowed growth for tree’s
dramatically in the past 8 years. The lifetime

beginning of the slowed growth coincides
with the rising water levels in the mid-1990s.
See Figure 39 for a photograph of the core ¢
Table 4 for the width of the tree rings.

Figure 39: Photograph of tree core with growth
rings of variable width

Table 4: Widths of yearly growth rings for an Ash tree on the current water’s edge.
C

2 2006

1.7 2005

1.6 2004 Average Width for past eig ea
1.9 2003

2 2002 1.9

1.6 2001

1.9 2000

2.3 1999

4.1 1998

4.9 1997 Average Width for previo ea
3.8 1996

3.8 1995 4.2

4.6 1994

Summary of Prior Studies

Water Quality and Hydrological Assessments from 1999 Feasibility Study

The water in Beaver Pond Park was tested in 1999 by Diversified Technology
Consultants (DTC). The data in Table 5 summarize their results. At the time of the
study, the ponds were found to have reasonable water quality given their urban
location. The Feasibility Study’s Hydrological Assessment divides thewswding

1200 acre watershed of the ponds into 12 sub-watersheds, almost all of which feed
into one of the ponds’ stormwater drains. The report provides a table of hydrological
parameters (Table 6), providing data for each of the 12 mini-watersheds.
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Table 5: Biological and Water Quality Assessment. &a summarized from DTC 1999.

Factor

North Pond

South Pond

Bacteria — total coliform (sources
plants, soils, and animals includin
humans)

Very high (6000 organisms/100
y ml)

)

Very high (6100 organisms/100 mi

Bacteria — fecal coliform (from
human intestine; good measure of
sanitary quality)

Much lower than levels expected
urban stormwater

nMuch lower than levels expected if
urban stormwater

Tropic Status (level of fertility)

Hyper-eutrophic

Hyper-eutrophic

Stormwater quality assessment

Primarily within ERdidelines;
exceptions noted below.

Primarily within EPA Guidelines;
exceptions noted below.

- Stormwater quality assessment:
Nitrate

“slightly elevated,” often attributed
to lawn fertilization within the
watershed

“slightly elevated,” often attributed
to lawn fertilization within the
watershed

- Stormwater quality assessment:
Lead

Within guidelines

Elevated level (0.13 mg/l).

Sediment Quality

“Inorganic Silt with decayed
vegetative materials”

“Silty sand with lesser
predominance of decayed
vegetation,” with “isolated areas of]
material similar to the North Pond
sediments ... particularly in the
areas of deepest water”

Sediment analysis of eight metals
PCBs, volatile organic compounds
and oil and grease

No levels found in excess of DEP
remediation standards for this

location.

No levels found in excess of DEP
remediation standards for this
location.

Table 6: Hydrologic Summary Table from DTC 1999

24-hr Storm North Pond
Frequency

2-year Inflow (CFS) 279
2-year Outflow (CFS) 94
2-year Maximum Stage (ft) 26.0
10-year Inflow (CFS) 628
10-year Outflow (CFS) 211
10-year Maximum Stage (ft) 27.2
100-year Inflow (CFS) 1073
100-year Outflow (CFS) 494
100-year Maximum Stage (ft) 30.7

South Pond

532
55
27.3
1117

71
30.0
1854
294
31.2
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Section 3: Stakeholder Analysis

Introduction to Stakeholder Analysis

The City of New Haven is praised for its diversity, and Beaver Pond ®atkéxception. The park is
influenced directly by nine distinct stakeholder groups and innumerabloadtiisers not affiliated
with institutions. Perceptions of the park vary between stakehpltetshese perceptions directly
influence how people use the park. In order to have a broad understanding of how iheyraektly
used, we tried to incorporate as many stakeholders into our analpsissiisle. However, given the
complexity of the social environment surrounding Beaver Pond Park, it wassitnipds reach everyone.
This report unintentionally highlights opinions of certain stakehsldere than others due to the
stakeholders’ varying degrees of involvement and interest in the peagbhtture use of the park.

The nine stakeholders surrounding the park are describeahile 7and demonstrated Figure 40

Table 7: Principal Stakeholders of Beaver Pond Park

Stakeholder Description Principal Uses and Concerns
. Creating  wildlife  habitat an{l
. A community-based voluntegr . )
Friends of Beaver roup originallv oraanized to cled r{oromotlng conservation ar|d
Pond Park 8 tﬁe gark yThg client for tlfecommunity involvement in parK
p the park. activities like birding, painting
creation of this management plan|. canoeing, and walking
One of New Haven's schools tha}n the past, the school has expresked
. . . : nterest in expanding their fields. The
Hill House High actively uses the fields on the so{it Jolds are used for sporting events that
School side of the property. P 9

attract large numbers of people to
park.

he

New Haven Police
Academy

Police training academy with
firing range in the park land.

Uses the east side of the property
diring range practice, training (
police officers, and collection ¢
impounded vehicles.

[for

—h

f

New Haven Animal
Shelter

It is located in the north end
south pond where it
abandoned dogs.

keeps

)fBegan a restoration effort on la
adjacent to the shelter with hope
creating a space where volunte
could walk dogs.

hd
of
brs

Jackie Robinson
Middle School

One of the New Haven Distri
Magnet Schools located on the e
side of the north pond.

t
pbtas sporadically used the pond
environmental education lessons.

or

Southern Connecticut
State University
(SCSUV)

Occupies the north end of the no
pond. A portion of park land wa
given to the institution fo
ecological.

,tHses the land for fields and sporti

Sevents and has proposed building
parking garage on undeveloped I3

g
a

nd

nd

near the pond. Has used the pq
sporadically
classwork.

for environmentT
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A middle to upper-middle clag

neighborhood located on the wést

:SFOBPP members use the park
multiple ways: walking, kayaking

in

he

ut

Beaver Hills side of the park. A majority of thebirol watching. Other residents use
Neighborhood members of the Friends of Bea\erark primari'ly for walking ang
Pond Park group reside in t”?eedin ducks
neighborhood. 9 '
A lower to lower-middle clasp
. ngighborhood located on the e.a% few residents fish in the ponds, K
Ne;whallvﬂle side of the park. Th"most residents use the park very liftle
Neighborhood

neighborhood is separated from Lhe

park by a fence that runs the len
of the eastern boundary.

tﬂr not at all.

New Haven Parks

The official managers of the cif
park. Over the years, park staff h
shrunk from 150 to 40 employed

yMaintain the park by mowing arn
garoviding loads of mulch for th
g-riends of Beaver Pond Park to U

T o

se

Department and they continue to experiengen their plantings.
budget constraints.
Fishers, exercisers, dog-walke}s,
those who hang out in the Hjl
Others House High School parking IgtVarious uses.

etc.
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Figure 40: Map of the principal stakeholder groupsthat physically surround Beaver Ponds Park.
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Methods

We conducted our research using different methods of social science researchd &/e hel
stakeholder meeting where attendees participated in different astideésigned to ascertain

their views and ideas about the park. We conducted interviews with key informants itborder
obtain more detailed information from people who have notable knowledge of the park. We
walked transects in the two neighborhoods adjoining the park to gain a sense of the opinions of
nearby residents who might not currently participate in park activities. S&eitillized past

student reports about the social environment surrounding Beaver Pond Park.

Method 1, Stakeholder MeetingThe stakeholder meeting took place at the New Haven Police
Academy, a central meeting place for all stakeholders. Invitationsseetdy mail and e-mail

to representatives from all of the stakeholder groups. In addition, 20 flyerpostesl

throughout the park; see Appendix 9 and Appendix 10 for the invitation list and the
advertisement poster. Despite the varied list of invitees, all of the attestdbesmeeting were
members of the Friends of Beaver Pond Park group. Twenty people attended, fronowhadoll
locations: 17 from the Beaver Hills Neighborhood, 1 from Newhallville, 1 birder fromdeda,

and 1 previous resident of the area.

Activity 1, Mapping exercis&lental mapping, also called resource mapping, is a tool that
researchers use to learn about how a community perceives a given resource.clive obje
mental mapping is not to create geographically accurate representatsonarefa, but to
create visual representations of how the community thinks about the area. Sicqeapést
are given the freedom to develop the map as they see fit, the maps should reflést wh
important to the community. (FAO 1999) Participants at the meeting divided into gro8ips of
or 4 and drew maps of the park.

Activity 2, Sticky-note exercisé/hen people arrived at the meeting, they were given 3
sticky-notes and asked to write down 3 thoughts about Beaver Pond Park. Precise
instructions were intentionally omitted in order for participants to feel to write down
anything. At the end of the meeting, the sticky-notes were grouped toggitetebory and
discussed.

Activity 3, Brainstorming/ranking exercisés a large group, participants were asked to
brainstorm values and uses that the park has. All thoughts were written on a diyeardse
and then the participants were asked to individually rank their top five ideas from the
brainstormed list.

Method 2, Key Informant/Stakeholder InterviewgVe conducted interviews with 8 individuals
identified as particularly knowledgeable about the park. Additional data from Giévisrwere
collected from a 2005 report written by Alicia Senauer and Catherine ScRlog@gel total
included:

representatives from various levels of the Parks Department (4 individuals)
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2 individuals experienced in urban ecology and Beaver Pond Park, David Reher of the New
Haven Land Trust and Christopher Ozyck of the Urban Resources Initiative

The experienced naturalist and former Vice-president of the Audubon Society, Roland
Clement

A long-time resident of the Beaver Ponds area.

Method 3, Transect walksWe used the transect-walk method to assess perspectives on the park
in the Newhallville community. We sampled in Newhallville on a sunny and warm)(60 F
Saturday afternoon (November 11 2006) and in Beaver Hills on a sunny and brisk (50 F)
Saturday afternoon (December 2, 2006). We stopped and talked to every person we edcountere
on our predetermined route of about 1 kilometer. See Figure 47 for a map of the routes taken.
We asked the following questions as a guide for our semi-structured interviews

How long have you lived near the park?

Do you currently use the park? How?

Do others that you know use the park? How?
Would you like to see any changes in the park?
Any other thoughts on the Park?

Method 4, Attendance at City Meeting¥e attended a New Haven Environmental Action
Committee meeting, at which Beaver Pond Park was discussed for about 1.5 hours; topics
covered were dredging and trash runoff.

Method 5, Observation in Parkor this data, we directly cite the work of our colleagues at the
Yale School of Forestry and Environmental Studies, who conducted a social analysssef B
Pond Park in 2005. We summarize data from their 10.5 hours of park observation.
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Results of Stakeholder Analysis

Categorization of concerns

In analyzing our data, we found that most stakeholder concerns fall into one of gorieate
These six categories provide the framework for our analysis and discuss@achahethod of
social inquiry.

Table lists the six categories and provides examples of concerns that wountb fedem.

Category of concern Example(s)

On-going park maintenance mowing, trash cleanup

Capital projects trails, dredging the pond

Use education, sports

Conservation Wildlife habitat, native species
Safety Police presence, lighting

People connection/conflict between users

Table 8: Categorization used to divide stakeholdectoncerns into six overarching areas.
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Method 1: Stakeholder Meeting

Analysis of Mental Mapping Exercise

We conducted a mental mapping exercise at our stakeholder meeting. The pessgestribed
below thus represent the viewpoint of the members of the Friends of Beaver Pond Park, and not
necessarily the viewpoint of all of the park’s stakeholders.

Not surprisingly, the area of the park most consistently represented on the méps was
Manicured Area at Crescent and Fournier Streets, the park area thatenasdréhe most
attention from URI and the FOBPP group. On all but one map, the Manicured Area was
represented as far larger than it actually is; it
often occupied the entire western portion of the
South Pond (see Figure 41) while in reality it
occupies only about 1/3 of the distance. Drawings

of the manicured area were more detailed and

generally more appealing than the renditions o

the rest of the park — while much of a map wou

be jumbles of disorganized lines, this area ofterT ) ) )

had nice-looking individual trees, a neat road, - yanicured Aréa. The enire South Pond i picired, and
benches (one with a fisherman), and even a tramanicured area (denoted by the access road, bercfta trash
can. One of the groups marked the park can) extends for the entire western edae of thd.
“Entrance” at the intersection of Crescent and Fournier. Thus the mapyg ctearhunicate the
community’s satisfaction with and focus on the newly landscaped area that viedye@ed to
create.

The importance of community involvement in the area was implied by written coimiswech as
“main work done here” and “cleared phrag area.” Appreciation for the legoefstertain
individuals in the area’s development was also evident: one clever team gavestiiee name
of “Bartow park,” after the Friends of Beaver Pond Park leader, and another groupesriyni
placed a “marker for Ed Grant’s tree” in the area.

The forested section of the park was
sketched on five of the seven maps, but in far
less detail than the manicured area. Most groups
represented the forest as a few trees and the rifle
range. One group filled the area with the words:
“wildlife + wild plants + trees.” One team drew
three osprey nesting stands between the forest
trees.

By far the most detailed depiction of the
forest, and one that the Management Plans team
will confirm after days of sampling in the
understory, was the depiction in Figure 42. This
Figure 42: Depiction of the forest block.The tallest brown team portrayed the forest as a few emergent
shapes seem to be overstory trees, the squigghgetmes a . .
bramble-filled understory, and the straight bromesPhragmites  SPiNdly trees and an orange squiggle that seems
on the shoreline. to depict a crazy, impenetrable understory. The
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water’s edge is marked by brown linear plants that appearRbriagmitegthe same schematic
is used to indicatBhragmiteselsewhere on the map).

The maps conveyed relatively little about the riparian vegetation bordering the poggesting
that most users spend little time in or around that vegetation. One team depictesténe we
bank of the South Pond as a green mat of scribbles. Another team wrote “invasives’gahalon
bank bordering the SCSU campus.

The maps implied that most users have a fairly general idea of the wassed park area (the
ponds), but that those who own canoes are more familiar with the ponds themselves. Only two
maps, those which depicted canoe launches, provided details on the ponds

from a vantage point of the water. One of the two maps depicted thre¢
storm drains and &Phragmitesextravaganza” in the North Pond. The
other placed three conduits on north pond and three on the south pond.

Participants did not focus on the red maple floating bog in the South
Pond. The bog, which occupies an area the majority of the South Pond
(approximately 7 acres), was depicted on only one map, a map made|by a

kayaker. The reason for this is easily guessed: the bog is really only L —
accessible from the water, so only those users familiar with the Water reoerins of the trash in

focus on the bOg the ponds.A soda can and
Goodyear tire are depicted.

The importance of the Park as an area for exposure to the natural world was avidesit of

the maps. For instance, one team labeled the outlet dam “Waterfall.” Anottkednaa'Coots”
area on the SCSU bank. As mentioned above, one team wrote “Wildlife + wild plants” in the
forest area. And in the manicured area, one team wrote “Quiet.”

Insights gained from the map analysis can be grouped into our six genegalres. The maps
conveyed many user values, but they also conveyed a variety of the participesttatibns and
related hopes. In Table 9, the categories are listed in the approximate orderapighient
importance according to the map analysis.
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Table 9: Map analysis findings by category.

Highest
apparent
importance

Medium
Apparent
Importance

Lowest
apparent
importance

Conservation

Numerous references to natural world: animals, plants
open space, quiet.

“No flooding.” This comment indicates that the
community sees the rise in water level following storm
events as negative, as a “flood” rather than a natural r
of the Ponds’ role as a place of stormwater retention.

bsult

Use

The most detail, by far, was provided in the areas that
participants commonly use (the Manicured Area for
walkers, the ponds for kayakers and canoers).

the

People

The importance of the community-building aspect of the

park was clear in references to specific people, renditi

of park users such as fishermen, and marking of certain

managed areas.
The maps did not obviously represent the connection ¢
the park to the community on the park’s eastern side.

DNS

f

Safety

The only reference to safety was the firing range, whic
one map marked with the words: “No rifle range” wher
the firing range now stands.

h

a)
-

Maintenance

The main maintenance issue addressed was trash. B

ttles

(and one artistic Goodyear tire, see Figure 43) floating|in
the water on two maps. One of these maps had a frown

next to the bottles.

Infrastructure

Effective recommendation: the desire to have the paved
road removed from the Manicured Area: “black top road

(awfull)”
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Analysis of Sticky-notes Exercise:

The sticky-note exercise, also conducted at our stakeholder meeting angbtassrrng only
the views of the FOBPP, revealed that group members have a few chief coagardsg the
park. Most notes addressed issues relating to Conservation, Capital Projects.ahdeuds
notes addressed maintenance and safety.

The specific content of the notes addressing the top three area concerns asizedipelow:

1. Conservation: notes addressed either further developing the park’s conservatiom funct
or celebrating the current status of the park as a natural setting.

2. Capital projects: park improvement capital projects mentioned by the pantisiranged
from the significant and costly, such as dredging, to the relatively sisuyah as
installing waste bins.

3. Use: Most thoughts related to use involved passive recreation such as nature viewing,
canoeing and fishing.

We assigned each note to one of our six categories subjectively. Appendix 7 ligtiscitwetent
of the sticky-notes and demonstrates which specific thoughts were assignedh@catbgories.

Thought Category Preference

Number of Times Selected
[EEY
o

0 ‘
conservation infrastructure use Maintenance Safety

General Categories

Figure 44: Number of times each category was mentied in the sticky-note exercise
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Analysis of Ranking Exercise

The ranking exercise produced a prioritization of user values at a numberlgf fenst, users
generated a list of any possible values that occurred to them. Next, usetexisahel ranked
their five top values; the raw data of this ranking, including the complete lis¢ @4 uses
brainstormed, is in Appendix 8.

To make the data more immediately informative, we grouped the useedeWet first created
ten “value” categories, and then fit those ten “values” into five genergarée corresponding
with the criteria listed at the beginning of our Stakeholder Analysis Resadtion.

Method of analysis:
To create a weighted ranking of the relative importance attributed to eaeh) wal devised the
following system:
1. We assigned each ranking position with a number value reflecting its impritemes
ranked ' were counted as 5 points, and items ranKedére counted as 1 point.
2. We summed the “points” for each group of values, thus creating a “Cumulative Point
total” for each value that reflects both the number of times each value appedrthe
position of that value in the ranking hierarchy.

Ranking of Values (of Friends of Beaver Ponds Park)
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Figure 45: Top five values ranked by meeting atteneks.See below for more detail on each group
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Cumulative
Ranking | Value Category Points
1 forming a community People 27
Use — Internally-
1 oasis from city life focused 27
contrasting wilderness/nature
1 preserve Conservation 27
4 bird watching Conservation 25
Use -- Internally-
5 being there focused 19
5 wildlife watching Conservation 19
7 hiking trails Use — Recreation 18
8 teaching to next generation Use — Education 15
9 sports-athletic Use — Recreation 10
destination or exploration for Use -- Internally-
10 children focused 9

Table 10: Breakdown of from Stickynote exerciseAll responses categorized based on values, catsgannd
cumulative points.
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Method 2: Key Informant/Stakeholder Interviews

All interviews were analyzed in terms of our six categories. Capital psojese of the park, and
conservation were the most frequently discussed categories. Figure 46 manthar frequency
with which the different categories were discussed. Key informant intes\aee valuable

because they give people who are particularly familiar with the park ahd/eurrounding area

a chance to voice their opinions, ideas, and thoughts, and potentially inform the management
plan.

We have summarized the opinions and thoughts most relevant to our Management Plan below.

Capital Projects

One issue addressed in many interviews was dredging, probably because dhedgorgls has

been a topic of discussion among FOBPP and the City. Interviewees who spoke about the option
of dredging either neutral or negative opinions about it (but we note that we did naewter

one of the main proponents of dredging). People recognized the benefits that dnemidhg

have for fishmen and boaters, but most respondents expressed that the benefits wesé not g
enough to make dredging a priority. Other capital projects suggestedavizke:trail, walking

trails, the removal of the tent city, removal of the dam, increased sigmag@stallment of

catchment basins to control the trash entering the ponds.

Use

Educational use was most commonly suggested by respondents. According to personnel at
adjacent schools, the park was formerly used by science classes, but has nadeereasnt
years. The next most common use mentioned was passive recreation: reldxiggreit

enjoying the water, bird-watching, walking dogs, riding bikes. Numerous pewpigoned

using the pond for fishing and canoeing. One respondent emphasized the use of the park by
organized sports teams associated with Hillhouse High School.

Conservation

Many respondents mentioned that they prefefilaéural” character of the park and the park’s
provision of a place to escape from the urban environment. Many respondents valilditbe

in the park and want to provide valuable wildlife habitat. Several respondents expressed a
preference for native plantings over exotics, both ornamental and invasive. Quctugldi
specifically mentioned the park’s wetlands as a valuable element of tsedgre and a notable
contrast to the urban surroundings.

Safety

Many respondents expressed that they feel that the park is unsafe. Sochéfeter own
safety, saying that they are uncomfortable when using the park; others wereommmed with
a variety of park users. Two ideas suggested to increase safety weredsdrmmkce presence
and to cut invasive vegetation to increase sight lines.
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People
The most significant people-related concern of those interviewed waskhaf kommunication

between user groups of the park, most notably residents of Newhallville and SCSU, and the
desire to increase communication between these groups. Several people ndteddbkataf
communication may be due to tension between user groups. One person has noticed that
increased clean-up work has increased involvement in and use of the park, and anottssdexpres
concern that too many people might disturb wildlife.

Maintenance

Of those who discussed maintenance issues, mowing was the most common concern. All
respondents said that they would like to see less mowing in the park and more of daotwers
natural settings like meadows or wildflower fields. A number of respondents cueurbat the
work of FOBPP in combatinghragmitesshould continue, but the Parks Department expressed
that they could not commit any additional funds to eradication efforts. One resptanott the
contributions that volunteers have made and continue to make to the Park’s maintenance.

Figure 46: Portrayal of the relative frequency of nterview responses
concerning issues in each of our six main categosie
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Method 3: Transect walks

Newhallville

The respondents for the social transects were a series of people randomly eedamoanr
transect routes (portrayed in Figure 47). Newhallville residents demiaistnaich more interest
in the park than their current involvement in park restoration activities would sugtibstigh
few residents of Newhallville attend meetings of the Friends of Beaver Rokdnany of them
seemed eager to participate in the management of the park. Adjacent to the soutiloerofpor
the park, almost all respondents cited the Sherman Avenue fence as the mairheddkeg tio
not use the park.

The most common concern of respondents was "giving the kids something to do."

Numerous respondents suggested that the main reasons for high levels of violerice in the
neighborhood was that the children have "nothing to do and nowhere to go" and that, in addition,
they hear gunshots from the shooting range multiple times per week. The indusisidaats of

W. Division Avenue have taken action to counteract the lack of activity, and have placed a
basketball hoop on their street. A common suggestion for the park was a sporyssiadilias a
basketball court

Another oft-repeated concern was the firing range. Residents feelithatriegative influence
on children, but apparently feel powerless to effect its relocation.

The overall message received from Newhallville residents was hopeful. idsidgnts heartily
supported the idea of a “natural place” for children to enjoy. In addition, mamynaesnts
expressed enthusiasm toward involvement in park activities such as volunteer work days

Notable comments from respondents

Many of our respondents made comments that represent important viewpointsiof certa
members of the community. Below, ten of those comments are included and a lys aria
each is presented. For a table of all responses receivetpseeadix 5.

“Children are our focus here; we want any change that makes park more hosible for
children.”

This man expressed a common theme in our transect interviews: the commuxtigmeeby
concerned about activities for its children.

“I'm willing to volunteer, and many people in this block would volunteer too.”

As in any community, many residents of Newhallville would probably not be itedres
volunteering with the park. However, multiple respondents expressed enthusiassimfpmai
park management.

“I haven't been [to the park]. | do what kids do: watch TV and eat junk foods. Idon't go
outside much. Sometimes | go to a park in Hamden to play track and football or basall.”
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The 10-year-old boy who said the words above seems to be typical of the children in
Newhallville. This comment demonstrates two principal points: 1) that local cormesutd not
use the park, but instead travel to more distant parks (other respondents communicated the
same), and 2) that children would benefit from additional local activities.

“I don’t use the Park; | use Lighthouse Point Park.”
This comment supports point 1) above — local communities travel to distant parks for outdoor
experience.

When asked about trails: "Yeah! Even kids like that kind of stuff; you'd be surprised.”
This middle-aged mother first expressed that she wanted more actiuvitesld@ioen in the park,
mentioning a playground specifically. When asked if trails would be desirable, pbaded
with enthusiasm (above).

“The water is polluted; | used to fish with kids but not eat the fish” And“People fish but

don’t eat them. | would never eat anything from there!”

These two comments demonstrate that while a few members of the community do know of the
park as a place to fish, they perceive that few people actually eat the fish.

Note: Team observations at the pond prove that some residents of Newhallville dp,aatfac

the fish from Beaver Pond (pers. obs. Nov 27).

“Kids hear gunshots all the time, and it's easy to get your hands on guns in this
neighborhood. That's why there's violence.”
One resident expresses his opinion on the causes of the high crime rates ifivillewha

“The neighborhood is not affluent, and you wouldn't find the firing range n an affluent
area.”

The speaker here has lived near the firing range for 30 years, and wasraefforts to move
the range in the late 1970s. His comment demonstrates his opinion on why the fgmgsran
located next to his community.

“The mayor and alderman don't listen to us. We do not have enough voices.”

This response to the question “what changes would you like to see made in the park8” implie
that residents do not (or no longer) make recommendations because they feell thatybsil
heard.
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Figure 47: Social Transect Route MapThe routes taken by the research team in the areaunding Beaver
Ponds Park. All persons encountered on the routes lriefly interviewed.

Management Plan for Beaver Pond Park
Page 73



Beaver Hills

While the residents on the western side of the park seem to use the park more than those on the
eastern side, most respondents in Beaver Hills still reported not using the paikgoit very

little. The most common reason given for not using the park was that it is not saseqUently,

the most common change suggested was that the park be made safe; specific sugfiestins
were regular police patrols and increased lighting.

For those who do use the park, the most common use reported was watching the pond’s wildlife
with children. The second most common use was walking or running, and a third use was
socializing and relaxing in the Manicured Area.

Notable comments from respondents

Many of our respondents made comments that represent important viewpointsiof certa
members of the community. Below, seven of those comments are included and a lyse$ ahal
each is presented. For a table of all responses receiveherdix 6.

“Can you assure me that there won't be muggings? The main priority is safety.”
This respondent comically expressed the main concern of those interviewedilkinet use the
park calmly and with confidence unless they feel safe.

“We go to East Rock Park to walk around and be in nature."and “Where would the ducks
and turtles go? | don't want development if it would take space away from theutks.”
These responses demonstrate that the community values interaction with tHesteahents,
and particularly the wildlife elements, of the park.

“Some people fish in there, but | wouldn't eat those fish.”
Just as was the case in Newhallville, when Beaver Hills respondentsdefefishing in the
Ponds, they expressed that they personally would not consume fish from the ponds.

“We could ride our bikes through there!” and“Right now we go up to the trail in Hamden
and ride.”

These two comments, the first by an enthusiastic young boy and the second oy efghree
boys, reflect the potential of the area as a corridor for bike-riding. This @bt@itt be greatly
increased when the Farmington Canal development is completed, allowing safe eracdess
to the established trail in Cheshire.

“I don't go over near Police Academy. The cops are shooting every day. A gunshot is a
gunshot, and | don't know if it's the Academy or someone else.”

This woman expressed that a primary reason for the lack of use in the eastemqgidhte park
was the firing range.
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Method 4: Attendance at City Meeting

The New Haven Environmental Advisory Committee that we attended, two pritmuses
relating to Beaver Pond Park were discussed. Below we present points fromceedprgs that
are relevant to the management of the park.

Topic 1: Trash and silt in the Ponds

This discussion centered around the consideration of various options for controlliragkhe tr
inflow into the ponds. Staff of the City Engineering Department presented thetayt®ns
being investigated. The two main contributors to the “trash problem” are trettstreepers lift
sweepers at drains, often leaving piles of trash on top of or adjacent to the drahet &mal t
number of trashcans provided to residents is insufficient, which leads to the usiydbredken
plastic bags.

Notably, the presenter commented that silt is “probably more of a problemabkhahitr terms
of overall effect on the Ponds. A consequent recommendations was the reduction of the use of
sand in the watershed and more stringent control on the erosion of undeveloped properties.

All options for management of the trash and silt problem are “expensive.” One priasipal
discussed was the longevity of various strategies; an important elemleatdafcision process is
the frequency of required maintenance. The two main management alterpegsasted were:
1. Traps constructed in each of the approximately 100 drains in the watershed. Each one of
these should be cleaned every year, or perhaps every other year, for optimal fusctioni
The presenter mentioned that the City has not cleaned the existing “sink holesh# dr
for six years.
2. Catchbasins constructed at the inlets into the pond from storm drains. There would be a
maximum of eleven or twelve of these basins. Frequency of cleaning is variable, but
usually not more often then every 5-10 years.

Topic 2: Dredging the Ponds

The option of dredging was briefly discussed, with certain individuals presemnigantich
stronger support for dredging than others. The City Engineering Depérras focused more
on trash and silt control than on dredging, but other city staff and attendees broughssipehe i
of dredging.

The way the community, or at least some of the community, views the need fondresdgi
expressed by the notes written on the meeting by the FOBPP: “As with all porothsandni
constructed by humans, they would need periodic cleaning in order to maintain theattras he
ponds. Otherwise the process of eutrophication would take over, turning the ponds into
unhealthy swamps which are breeding grounds for mosquitoes.” This statementtiatas the
two main opinions of the community:

1. The community understands the need for human intervention to maintain certain

landscapes, and
2. The community views a marsh or swamp as an undesirable habitat.
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Method 5: Observation in Park

Here we present a summary of findings from 10.5 hours of observation conducted in October
and November by previous researchers (Senauer and Schloegel 2005):

Ranked generally in order of frequency, the user groups observed in the park in Fall 2005 were:

Organized Sports Teams

Car Enthusiasts (Hillhouse Parking Lot)
Exercisers on Track

l Dog Walkers

Fishermen

Nature-watchers

(most frequent)

(least frequent)

In terms of number of people, organized sports teams are the park’s largest user gnayerH

when that group is omitted, the “men’s club” of car enthusiasts in the Hillhousegbokis by

far the dominant user group. The researchers observed the park on seven differemspcras
different days of the week and at different times of day. The “men’s clu’tltveaonly group

that was present on every single visit. The next most common use after the Caa€lub w

“walking on the track,” with both male and female track-users, and on one occasiall a s

group used the football field for informal play. Both “Fisherman at North Pond” and “Dog
walkers” were present during 3 of the 7 observation times, and on November 5, 2005, Fisherman
caught 2 yellow perch about 7 inches long at North Pond. “Nature viewers” weret mesaly

one occasion.
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Concluding Remarks on Stakeholder Analysis

Our varied methods of social inquiry provided us with a variety of perspectives omkrenga
its future management. A synthesis of all of the analyses detailed alogiged below.

Summary:

Just as important as—and arguably more important than—its ecological and hydialolgs is

Beaver Pond Park’s social role, its role as an urban greenspace that atiplespeonnect to

the natural world and to one another. The most commonly addressed concerns were human use,
conservation, and safety. A few specific ideas for infrastructure wereedpaad issues of
maintenance were relatively less important to most stakeholders (wilkdbption of those

who perform the maintenance). Our category of “people—connecting commuwiiesot

explicitly addressed by all stakeholders, but many of our analyses suggesitasimportance.

Details:

Human usein some form was addressed by almost every respondent. The most common human
use of concern was recreation. In the northern section of the park, the section on whieln this pl
focuses, recreation addressed was nature-oriented recreation such seswalitining, fishing,
walking, and canoeing/kayaking. In the southern portions of the park, many respondents
discussed the use of the track, and a few mentioned use of the athletic fields. ThEbgsiate

trails or routes was raised by multiple stakeholders, often with a desterfnectivity to other

cycling destinations such as the Farmington Canal.

Conservationwas also mentioned by almost every respondent. Conservation is intricately tie

with use, however, as the natural setting of the park is a key element of itfovahany

stakeholders. A common comment was the potential of the park to serve as a unique habitat, one
that is not found in many other protected areas in the vicinity. The connection between
conservation and use is evidenced by the fact that many users see the paidss gotential as

a site for environmental education, both because it is a unique water-rich environchent a

because it is surrounded by young people (in three schools and in three communities)

While safetyis a complicated issue with many contributing factors, the perceived shthty
park is a critical element of its value. If people do not feel safe, they wilie®ly use the park.
The park’s checkered past (a few crime events have occurred there iryeszehhas left many
stakeholders with the perception that the park is unsafe. When compared with the other
stakeholders interviewed, the FOBPP park group expressed relativelgditiern about safety
during our meeting. It would be interesting to investigate why this groupieptgon of safety
differs from the perception of most others; it is possible that this FOBPP meudecthe park
frequently, and that none of the group members have had negative experiences ireagsent y

Most stakeholders did not spend much timendrastructure, but almost all mentioned the need
for a specific project or two. The most common infrastructure request, made by ateggries

of stakeholders, was a system of trails allowing use and enjoyment of the palk. Of
respondents, the Newhallville community focused most on the need for infrastrubtaire. T
community commonly mentioned the desire to “something to do” in the park that would attract
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children to it; specific suggestions were a basketball court, a playground, andaldog p
Residents of Beaver Hills often agreed with the desire for a baskedb#ll ¢

The issue ofpeople’—connecting communities-was not mentioned by all respondents, but
was nonetheless a theme in many of our analyses. This issue is both moie apeécjtite a bit
more abstract than our other categories, both of which characteristics probahiy exyy the
issue was mentioned by fewer respondents. The enthusiasm of those who did mentpicthis t
suggests that many of the stakeholders would agree with the importance of tiis fahthe

park, even if their immediate priorities lie elsewhere. One of the atteadiéee stakeholder
meeting expressed the park’s potential with the hope-inspiring thought tharBead Park’s
“natural beauty emerged and at the same time community unity bloomed.”
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Section 4: Management Options Analysis

Introduction

Our recommendations highlight six management topics in the park: hydrology,

ecosystem functioning, organizational structure, issues surrounding the shaogagtrash, and
infrastructural projects. For each topic, we reviewed several recommendatrs asing
criteria charts that analyzed cost effectiveness, longevity, télabublic acceptance, and
volunteer labor. The charts help to visually display the reasons behind our reconwnendat
which are summarized below. Timelines demonstrating how these recommendatibas ca
implemented can be found at the end of this section.

1.

Hydrology

- Regardless of the decision made regarding the overall hydrology of the park, we
recommend the installment of catchment basins at inlet storm drains.
Our research indicates that the long-term sustainability of the park woutdhéeced
if the ponds were allowed to return to their pre-manipulation status of wetland.
However, we recognize that at the present time the public might not approve of the
conversion of the Ponds to marshland.
We recommend that FOBPP immediately begin Adaptive Management of the ponds’
outlet drain. In the long term, we recommend further analysis into the option of
conversion to marshland.

Ecosystem Functioning
Invasive species at the park are inhibiting ecosystem functioning by lirthitng
diversity of species. Removal efforts should be targeted in areas thay dlezad
high wildlife habitat. Removal efforts should also be targeted on speciesykat ha
not yet taken a foothold in the park.

Organizational Structure
We recommend that the Friends of Beaver Pond Park consider structuring the group
so that more people assume responsibility for tasks. We have been impressed by the
enthusiasm of the group and believe that FOBPP will be able to accomplish a great
deal and strengthen their sustainability with more group structure.

The Shooting Range
Given both the unanimous and strong stakeholder sentiment against the shooting
range and the potential negative environmental consequences of its current
placement, we recommend that FOBPP continue and expand their efforts to remove
the shooting range.
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Infrastructural Projects
We have provided a list of suggested infrastructural projects that could be undertaken
at the park. Most of the projects would involve an initial input of capital, but would
be inexpensive to maintain.

Trash

We suggest two primary actions to address the issue of trash in the park:
People-oriented solution: Work with neighboring schools to develop a simple regime
of periodic clean-up days.
Engineering solution: install catchment basins (or “forebays”) at thtsithat
presently lack them, and agree upon who holds responsibility for cleaning them every
few years.

Environmental Education
We suggest that various stakeholders implement environmental education programs
in Beaver Ponds Park.
We offer suggestions of key themes to address in these programs and ideasoof how t
address them.

Suggested Maintenance Actions

We suggest a few specific actions regarding maintenance in spedcadithe park:
Control mowing of shoreline buffer zones
Control mowing of North Pond Meadow
Enforce the ban on dumping in the Silver Maple Forest
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Managing the Water Level of the Ponds:

Recommendations for Hydrology

Water is the focal point of Beaver Pond Park. The current state of the parkestuthef
over 100 years of human manipulation of the area’s hydrology; future decisionsngdhedi
park’s water and how it moves will fundamentally affect the park environment.

Currently, Beaver Pond Park is a combination of pond and wetland habitat.
Wetlands, once seen as wastelands, are important components of natural esosysteethe
1970s, scientists have recognized the importance of wetlands in hydrologieal aydlfor
blodlverS|ty and habitat (R.P. Novitzki 1997). Wetlands play multiple roles, including:

water quality maintenance and improvement;

provision of habitat for fish and wildlife;

erosion control;

groundwater recharge and discharge; and

temporary floodwater storage. (EPA 1993, 2001)

A seldom-mentioned function of Beaver Pond Park is its service as a “naturalater
wetland.”(Doll 2000) The majority of the Park’s water input is essensailget runoff channeled
through a stormwater system. Beaver Pond Park, as the lowest point between thiel pes aif
East Rock and West Rock, is the natural recipient of surface flow for the ai@anslmg it. The
Park receives stormwater from a large portion of the City of New Haven;nschdotal area of
1,245 acres (DTC 1999). The ponds thus provide two important functions to the City of New
Haven:

“flood attenuation:” the ponds’ large surface area allows them to recejgvalumes of

stormwater and slowly release the water to Wintergreen Brook, so that flosdiegt to

a minimum, and

improvement of quality of water discharged to Wintergreen Brook: the Ponds allow

solids to settle from stormwater, and the wetlands provide a filtration funtctferréd

from residence time reported in DTC 1999).

It is important to note that the Beaver Ponds are human creations; they bgsentia as a
holding and processing pond for runoff from a largely paved 1200-acre watershed.tlbnasac
taken, the process of erosion and silt transfer will eventually fill the ponds withesgdi

Our management recommendations stem from the fact that without human interviation, t
ponds will not remain as they are. The most appropriate management course to fododsde
upon the definition of the vision and goals for the park.
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OPTIONS

Six principal options have been put forth regarding the hydrology of Beaver Pond Ravk. Be
we describe each option, outline the basic anticipated results of the option, and list some
principal concerns regarding the option.

In the following pages we systematically compare the relative nodrite various option and
then make our recommendations.

Overall option: Construct catchment basinsRegardless of the decision made regarding
overall pond hydrology, catchment basins would be a valuable addition to the park. Catchment
basins (also called “sediment basins” and “forebays”) are essebtiallg, shallow holes at inlet
culverts designed to collect sediments and floatables (trash and other debezample of
such a basin is provided in Appendix 13.
Anticipated resultsCatchment basins would serve two significant functions at Beaver Ponds
Park:
1. Collection of trash before it enters the ponds (accumulation at approximately &8 outl
would allow for relatively easy cleaning).
2. Capture sediment before it enters the ponds (sediment and other particieg émeer
ponds from street drains would settle in the basins).
Concerns
1. Both trash and sediment would need to be removed from the basins periodically, although
probably not more often than every 5-10 years according to the City of New Haven
Engineering. Trash could be removed by hand either by City personnel or by v@unteer
Sediment removal might require machinery. This concern largely stemsufroertainty
— since there are no records of past or current trash or sediment flows, icigtddf
predict the required frequency of cleaning the basins of accumulated trash arehtedim

Option 1: Dredging. Dredging appeals to those who value the pond as a place for fishing
and to those who desire a view of open water. The cost estimate put forth is $4 mitjion; C
sources say that this money could be obtained through specific grants avablailedState.
Anticipated results:
- In the short term, dredging would destroy pond vegetation in a least a swath of the

shoreline (the machine’s entry point).

In the long term, shoreline vegetation would reestablish, and the ponds would return to a

state similar to their current state: open water, relatively deep. Rotiglates predict

that the Ponds would silt in enough to require repeated dredging in 40-70 years. We

anticipate minimal long-term disturbance from dredging because:

0 Most scientific literature supports the notion that dredging is a punctuated
disturbance from which an ecosystem can rapidly recover.

o0 Atthe commencement of dredging operations there will be an increase in
suspended sediment in the pond water (LFR 2004), which can be detrimental to
pond fauna. However, studies have shown that species re-establish very quickly
following dredging disturbance (Diaz 1994, LFR 2004).
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o Studies have shown that shallow water bodies recover more quickly from
dredging-caused disturbances than do deeper-water ponds (LFR 2004).
If the ponds were stocked with fish, fishing would be possible.
Dredging would lower the water level in the ponds very temporarily, only untileke
large rain event. The water level in the ponds is determined by the height of the dam, at
least during the time of this study. If the ponds are dredged but the dam renitgins a
current height, the shoreline vegetation that is currently underwater would grobabl
drown.
Concerns:
Need for continued management: Because dredging is a fairly intensgiaéering
solution,” additional dredging would be required in the medium term to maintain open
water.
Reduction of biological diversity: a marsh system would probably support a greater
diversity of flora and fauna than would deep water ponds — a number of biological
communities thrive in a marsh’s variety of water depths, water flow spaedsubstrate
conditions. Open-water ponds provide habitat for a different community of flora and
fauna, with the most common species being cormorants and loons? Osprey have
reportedly visited the ponds once or twice, but whether or not the ponds would support a
breeding pair is uncertain, for osprey prefer a sizeable amount of open waitghifay. f
Dredging the ponds would improve osprey habitat by creating open water, buetbé siz
the ponds might still be inadequate.
Reduction of quality of “filtration” of stormwater: A more marsh-like pond laagdec
would likely serve as a more rigorous filter of stormwater input than would opemn-wa
ponds. More vegetation generally increases a water body’s capacity to cleaaselue
to both the water’s increased residence time and due to the biological processing
activities of the plants.
Sediment disposal: The difficulty of sediment disposal varies, but finding a dunijging s
for the thousands of pounds of sediment that will be removed could be difficult or costly.
Importantly, if the sediment is found to be highly saline, disposal could be even more
problematic. The New Haven Parks Department has first-hand experiehdaisvit
specific problem; the sediment from Edgewood pond had a high salt content (probably
due to the input of storm sewer runoff). As a result of the sediment’s high satinity, i
proved to be a very poor growing medium, and as a result was undesirable (R. Levine,
Pers. Comm.). It is likely that the Beaver Ponds, as the recipients of largeegabdisalt
water, would also have high-salinity sediment.

Option 2: Draining — “dam” removal and restoration of uncontrolled flow.

This option would be an effort to return the area to “natural” flow patterns, thosatdrefare

intense manipulation began. This option would make a boardwalk even more important to

facilitate human use.

Anticipated results:
After a year or two of transition, the area would become a functioning marshland.
The marsh would provide habitat for a variety of birds, animals, and flora (bke3)a
Inland wetland (also called “freshwater marsh”) habitat tends to suppoitty\arflora
and fauna species, including some that are rare and endangered. Marshes are the
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preferred breeding and feeding habitat for a large variety of birds atitkavaly habitat
for a number of rare birds. For example, the redwinged blackbird feeds in cattstilas;
a variety of reptiles and amphibians breed and feed in red maple swamps; rdany bir
feed on native shrubs that thrive in shallow water (such as button bush willow and
winterberry holly).
The area would filter the water flowing through it and would be able to natfgaiding
from extreme storm events.
The water level would decrease, and the shoreline vegetation that is currentlyatede
would probably thrive.
Concerns:
The watershed has changed
drastically in the past 100 years
(it is now almost entirely
impervious surface), and thus
the outcome of this action is
uncertain. Hydrological studies
should be conducted to predict
the impact on water patterns of
removing flow restrictions.
Removing the dam could
increase habitat for invasive
species; exposed mud might be
quickly colonized by rapidly-

colonizing invasive unless
specific anti-invasive Figure 48: Revegetation sequencémmediate effects of dam

management were implementedremoval and the rapid resurgence of vegetated hasch

. . (Source: Jim MacBroom)
Figure O provides an example of a dam
removal project in Connecticut. Appendix 14 provides an example of a likely vegetation profile
of Beaver Pond Park were it to become a functioning native wetland (ie, if the driééned and
native species establish).

Option 3: Limited Maintenance of Current dam. The principle goal of this option
would be to control the water level in the ponds, largely to keep from drowning thetiegeta
currently underwater. Important to recognize is that the water level in the igaritimately
controlled by the level of the “dam” at Wintergreen Brook, not by the depth of the ponds.
In this “Limited Maintenance” option, cntrol would be exercised through manual remival
debris from the North Pond outlet grating. This option would place responsibilityhsiitlient
and/or of the City of New Haven.
Anticipated result:
- The ponds would remain more or less as they are, with the notable differenbe that t
shoreline would probably recede a few meters, exposing the tree and shrub vegetation
that has had “wet feet” for the past eight years (allowing it a longerimgaseason and a
likely increase in vigor).
The water level would change slowly, which would probably a) greatly reduce the
erosion of sediment that might accompany the draining of the dam and b) avoid an
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unpleasant odor that might accompany immediate exposure of sediment following
draining.

Concerns:
Some stakeholders expressed concern that in their current state, “the pondsgeaedly
filling in.” There are two responses to this concern. One, we hope that this report has
demonstrated that “filling in” does not by any means cause the pond to “die.” While
certain species cannot live in shallow water (notably, fished stocked for fhespuof
fishing), a whole host of species thrives in shallow water. Two, the construction of
catchment basins would greatly slow the accumulation of sediment, which would keep
the ponds
If no action is taken to control sediment entering the ponds (ie, if catchment yasins a
not constructed), sediment will continue to enter the ponds, and at some point a half-
pond, half-marsh landscape—which might be aesthetically unpleasing--coutd resul

Option 4: Dredge one pond, allow the other to filin. This “compromise solution”

would fulfill the wishes of both those who desire a place to fish and enjoy open nétiioae

who want to allow the area to be more regulated by natural processes.

Anticipated results:
It would be more logical to dredge the North Pond, as it is already deeper anithéacks
red maple swamp that characterizes the South Pond. In the short term, gpéeashaf
the bank of the North Pond would be affected by the mechanical impact of dredging.
The continued existence of the South Pond wetland would allow for continued
environmental education on wetlands and their ecological and aesthetic value.

Concerns:
Because it involves dredging, this option would require continual management. The same
concerns described above under “Option 1, Dredging” would apply to a dredged North
Pond.

Option 5: Installation of a solid dam. This option would create a more formal dam to
replace the “dam” created by the trash grate and organic debris at thé’dond Outlet. The
constructed “dam” could be a small concrete structure or probably a larg@fimetal.
Anticipated results:
- The water level of the ponds would increase to the level of the permanent dam.
Since the water level would probably rise, the extent of the shoreline vegetati
underwater would likely increase. Since the water level would remain highauftdr of
the year, the vegetation currently underwater would have very littleyjftame to grow,
and would almost certainly slowly die.
Concerns:
The already thin vegetation buffer around the bonds would decrease in size as inundated
vegetation dies.
Capital expenditure: The need and desire for a permanent dam might change in the nex
ten to twenty years, and removal of a permanent dam would be more costly and
complicated than the removal of the current structure.
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Option 6: Do nothing. If no action is taken, silt and sand will continue to enter the ponds. In
addition, it is likely that organic debris will continue to settle behind the North Poled, out
creating an ever-thicker “dam.”
Anticipated results:
- The already thin vegetation buffer around the bonds would decrease in size as inundated
vegetation dies.
Though the time-scale of the change is unknown, the likely result of complete inaction
would be a long period (perhaps a human generation) of an area dotted with small sandy,
silty islands, with many areas too deep for vegetation but not deep enough to be
considered a “pond” (MacBroom). Eventually, enough sediment would enter the Ponds
so that they would become a marsh with varying depths of water. See for aneembmpl
the potential “patchy” appearance of such an area.
Important to note is that while the eventual result (marshland) would be the séntieewit
“do nothing” and the “drainage” options, the persistence of the dam would probably lead
to higher overall water levels — ie, more marshland and less meadow and dryland.
Concerns:
One likely result of inaction—an area dotted with small islands and patchytieget
would be aesthetically unappealing for a significant amount of time (peslsapsch as
a generation).
If the Ponds eventually fill with sediment but still serve as the recipiddéwafHaven's
stormwater, storm events will almost certainly result in water “floddiamgbeyond the
reaches of the current ponds. Thus if the Beaver Ponds area is to continues in as functi
as the recipient of and filtration system for New Haven’s stormwater,dwthing”
will simply postpone the need for management of some kind.

Figure 50: Example of a silted-in pond in the UK. ) ) _
From http://www.dewponds.com/dyke pond_brow.htm. Cited Figure 49: A section of B?aver Ponds that
February 17, 2007. demonstrates the potential “patchy” appearancheof t

Do Nothing approach.
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Recommendations:

Summary:

The action taken regarding the hydrology of the area will have signifitfantseon Beaver

Ponds Park: the type of park environment it offers, the flora and fauna it supports, and the
environmental services it provides. Our recommendations are based upon much consideration of
the three factors listed above and how they interact. Our three hydrology rendatians are:

1. Construct catchment basins at pond inlets.

2. Practice Limited Management of the Wintergreen Brook Dam.

3. Consider, at some point in the future, conducting further study to investigate timeofetur
the area to marshland.

1. Recommendation for immediate action:
Investigate options for catchment basin construction at pond inlets.

Regardless of the nature of the decision regarding pond hydrology, the sediméoaiaies
entering the area (due to its role as the recipient of stormwater) wdlltnebe dealt with in some
way. This recommendation is in line with trash recommendations.

See Appendix 13 for an example of a catchment basin structure. One specific icethpuhs$

to combine multiple storm inlets on each side of the Ponds in order to create only 3-4 pond
inlets, rather than the 10 currently operating (MacBroom, personal interview)wohld

greatly reduce the cost of catchment basin construction.

2. Recommendation for immediate action:
Begin Limited Dam Management.

The principal reason for this selection of this approach is the tremendous importtree of
“public acceptance” criterion in our analytical framework. In a site asoaed in a populated
setting as is Beaver Ponds Park, a significant negative public reaction to managenid

create enormous roadblocks to further management action. In other wordspifnimeinities
surroundings the ponds currently associate wetlands with bad odors, mosquitoes, didease, a
neglect, they may view a newly-formed marsh as a desecration of twogwetty. That view
would likely lead them to decrease or discontinue use and support of the Park, whiatlyis clea
contrary to one of the park’s principle goals (to provide urban greenspace).

We thus recommend that FOBPP begin adaptive management of the Wintergreen Brook da
The goal of the dam management is to return the water to the level thattsdwms prevailed
since the formation of the ponds in the early- to mid-1900s. Maintaining that hispmrahl

level will maintain the status quo: the ponds will remain approximately the isssize, and the
current shoreline vegetation will not be water-logged and on a path to “drowning.”

We call this adaptive management because the FOBPP will need to proceedstbwly
systematically in controlling the dam height, observing the effects of ttte@na. Debris
blocking the grating can be removed manually to lower the “dam” to the desigid. F&DBPP
should note the corresponding effects on the water level of the Ponds.



We strongly recommend that FOBPP keep simple but detailed records of tiogis;ato
systematic data on pond water levels exists, and such data might be infofordtitere study
and decision-making. We provide an example of the type of data sheet that FQBP&se to
record dam height and corresponding change in water level in Appendix 24.

3. Recommendation for the future:
Further study to consider return to marshland.

As students of ecosystem patterns and processes, we offer a third recononghdatve hope

will be appropriate in the future: further study of the hydrology of the ponds tonile¢ethe

likely effects of a return to marshland. From the information available anctafteultation with
hydrologists and an experienced river engineer, our management teemthate¢he course of
action with the greatest long-term sustainability is to allow the Beaver Roga$o become the
marsh it was before human manipulation began. We base this conclusion on a few lsegfpiece
information:

In the long-term, without human intervention, the ponds will not remain as ponds, and
they may become aesthetically unappealing if they slowly fill withnsent.

The dredging option is extremely expensive, will need repetition in the fuhdeyil
likely decrease the value of the ponds as habitat for rare species native totiConnec
The sediment is silty (with fine particles, rather than course paitiated has high
organic content (DTC 1999), which suggests that the area will rapidly re-teetjebee
mud is exposed (MacBroom). Initially, management may be required to encdwgage t
competitive ability of native species over invasive species.

Available information (DTC 1999) states that the sediment is within DEP starfdards
toxicity; it is “clean” and not significantly toxic. Thus the marshland wat be a health
hazard.

Suggestion for immediate action:

People interested in marsh restoration could visit another freshwater hreatirbhg recently been
restored due to the removal of a dam. The site is the former Zemko dam pool inGhjemd

it is owned by The Nature Conservancy. For further information about this pragect se
http://www.nature.org/wherewework/northamerica/states/connectiesépues/.

Details on further study:

When FOBPP and the City determine that the public might accept the return tcamdyrshl
FOBPP should request that an ensuing study focus on the bathymetry (underwataptopog
and the hydrology of the ponds, with the specific goal of predicting what would éccur i
uncontrolled flow were restored. Currently, the study could be conducted through thestall ¢
entitled “River Processes and Restoration.” In future years, that cégssonbe offered, and
FOBPP will need to find a group or agency to conduct the necessary studies. Options within the
Yale School of Forestry and Environmental Studies might include: a MastesRan
independent study, as, or as the semester project for a class relatexst¢-@&PP could work
though known contacts or could contact the Yale Center for Coastal and Watersesivgitindi
the desire and a proposal for the study.
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The researcher or research team will determine the exact componensanefmeshe study.
However, we offer a few suggestions here. The researcher should measure:

a. Water depth along transects (bathymetry)

b. Sediment depth

c. Visual quality of sediment (sand vs. silt)

FOBPP should request that the project team deliver a recommendation for actcbarbtse
findings of the study.

Important Considerations for the Return to DiverseMarshland

If further study and consideration determine that the Beaver Ponds area showéeé &l
revert to its previous marshland state, two important points should be actively included in
management planning for the marsh:

1. Legal assurance of park boundariesRemoving the dam may result in less water-
logged soil around the edges of the ponds. This more dry land might tempt park
neighbors to request additional land for development. The marsh edges will be gxtremel
valuable wildlife and recreation space. Boundary lines should be formally agreed upon,
and park land should be legally protected from encroachment.

2. Management to encourage native specieBraining will expose large amounts of rich
vegetation-free sediment. It is possible that some of the invasive speciesrtaatly
surround the ponds will colonize that newly exposed land. Before draining, a plan for
combating invasive species and/or encouraging native species should be in place.
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Healthy Ecosystem Functioning:

Recommendations for Invasive Species Removal

Summary

Beaver Pond Park provides several important ecosystem functions that enridly gfeNew
Haven. The forests clean the urban air by taking in carbon dioxide and releasing. oklige
ponds and wetlands filter pollutants from the city streets as water slowig tlheough the

ponds into the West River and Long Island Sound. Vegetation present throughout the park
provides valuable habitat for wildlife. The park’s ecosystem also enhdmeckeets of people
throughout the year. We applaud the tremendous efforts that the Friends of Beal/Bakfk

and others have exerted to help transform the park into a safe and beautifuigtipesple
throughout the New Haven region can enjoy.

The following recommendations build upon what the Friends group has already acketplis
and are designed to enhance the current ecosystem functioning in the park. Our
recommendations focus on the removal of invasive species. Invasive speciesfwoultures
that lower the diversity of flora and fauna within an ecosystem. Thereforecaamend that
the best way to encourage diversity within Beaver Pond Park will be to syistdipaemove
invasive species.

To increase the success of invasive species removal and promote the pride aressabpi
volunteers, four important strategies should be implemented simultaneously:

Early Removal: Some of the invasive species at Beaver Pond Park, like Privet and Burning
Bush, do not have a large presence, yet. The invasive colonizers in the park can be removed
with a relatively small amount of effort at this time. By removing the invasgeeies early,

park managers greatly reduce the chance that these plants will be able toheyaald .t

Targeting habitat areas: Since many of the invasive species are well established, we
recommend targeting areas that have recently been invaded and that alveaekistang

native plants able to regenerate. By following this strategy, habitatrsluatebe created

and maintained with more ease and with less expense and labor.

Acceptance: Another management strategy for confronting the invasive species at Beaver
Pond Park is acceptance. Because invasive species are so well estabhistiey areas of

the park it is likely that invasive species in some form or other are likelyyt@isténe

property for many years to come. While invasive species may not provide as musttydiver
they are still performing valuable ecosystem functions. For example,uawsgetation

buffers the ponds and marsh areas from roads, parking lots, and playing fields, and a number
of birds and mammals rely on Multiflora Rose and Oriental Bittersweshigter and food.
Consideration for volunteers: First-time and infrequent volunteers should be given tasks

that are accomplishable. Invasive removal projects with first-time aretjugnt volunteers

should not involve the use of herbicides and the target area should be small enough so the
volunteers can see the results of their efforts.
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Management Options

Invasive species removal can be very labor intensive, requiring large amouifibst @ver a
long time period. When tackling invasive species removal, it is important to evileaeffects
of removing invasive species and the effects of doing nothing so that energy is nessiged|
expended.

1. Do nothing: Invasive vegetation is left in place. This approach is a viable and, in some
cases, recommended option, especially when the invasive vegetation is wallestabl
and is providing important ecological functions, like wildlife habitat or erosion control

2. Remove Invasive Vegetation Removing invasive vegetation can improve ecological
functioning in an area by creating space for a wider diversity of nativeatiege
Although it is labor intensive, the resulting diversity of vegetation can be rewgardi

Table 13 and Table 14 evaluates the two general management options, doing nothing or
removing invasive vegetation. Ultimately, we recommend a combination of thes@tions in

this management plan. The following sections describe which areas of the park should be
focused on and which species should be removed in each of the areas. Appendix 4 has a list of
current invasive and native species present in the park, and Appendix 20 describes removal
strategies for specific plants, along with additional charts summarianggement criteria for
specific removal strategies.

Table 13: Analysis of Options for Invasive SpecieRemoval: Criteria Chart

Criteria Do Nothing Remove Invasive Vegetation
Cost Low-Moderate: There is no cost, but Moderate-High: Depending on removal
Effectiveness effectiveness is low. strategies used, cost is likely to be low to nore

and effectiveness is potentially high.
Longevity High: Invasive vegetation will continue | Moderate to High: With consistent removal

to proliferate without human input. and substitute plantings of native vegetation,
results could be long-term.
Reliability High Moderate-High: Removal efforts are likely td

have positive results. However, invasive
species are great competitors and are likely jo
be difficult to control completely.

Public High Low-High: Depending on removal strategy,
public acceptance will vary (see Appendix 2(

~—~

Acceptance
Volunteer Low High: Removal of invasive species requiresja
Labor significant amount of manual labor.
Table 14: Analysis of Options for Invasive SpeciegRemoval: Pro/Con Chart

Pros - No commitment or effort is - Improves diversity of vegetation and
required consequently wildlife habitat potential
Although limited, invasive - Workdays can be a positive experience
vegetation can provide important for volunteers, as the results are often
ecosystem functions. visible and rewarding.

Cons - Invasive vegetation will continue to | - Labor intensive: Removal efforts
proliferate, encouraging growth of require a strong commitment from
monocultures volunteers in order to have long-term

effect
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Recommendations for Riparian Areas

The riparian areas surrounding the ponds vary in native species diversity. Ineasovalr
strategies should be concentrated in areas where there is a higher dbferattye species.
Areas that we labeled “cut phrag,” “native dominant,” and “model riparian” on tltle pond
should be targeted, and areas “SP mixed native and non-native” and “water-logged’rgra

the south pond should be targeted. Please see Figure 13 for a map of the vegetative areas.

We chose area “cut phrag” on the north pond bedabssgmitesemoval was started in the fall

of 2005. It is important to continue controllipragmiteshere. If continued cutting is done on
this area for several years, there is a greater chance tidtrdgamiteswill not return (see

Appendix 20). Areas “native dominant” and “model riparian” on the north pond and Areas “SP
mixed native and non-native” and “water-logged riparian” on the south pond were chosen
because they have not been overtaken by invasives and there is a sufficient amative of
species present.

We patrticularly recommend starting on the south pond because it receives the imoost arsd

the Friends of Beaver Pond Park have performed a significant amount of ecolajidahance
there. In order to encourage the native species that have been planted, it would b&ewpe t

the invasives in this area at bay. Furthermore, the south pond areas are bigldymaking it
easier for current volunteers to generate interest in the park. Multiflora RosetaD

Bittersweet, andPhragmitesare the most common invasive species in these riparian areas. See
Appendix 20 for details about recommended removal strategies.

Species Spotlight: Phragmites

Phragmitesa prolific reproducer, easily ouf-
competes most shoreline vegetation and i
present throughout the park. In fact, the
north pond is dominated BBhragmites
Phragmitesemoval (see Appendix 20)
should be accompanied by native species
plantings. Suggestions for native wetland
plants are: Cattails, Button Bush, Water
Willow, Sweet Pepperbush, Winterberry
Holly, Spicebush, and Grape.

vJ

*Recommendation: We strongly IMPORTANT CONTACT
recommend that FOBPP contact Paul Paul Capotosto, CT DEP

Capotosto at the Connecticut Department ( Telephone: (860) 642-7239
Environmental Protection- Franklin Wildlife| E-mail: paul.capotosto@po.state.ct.us
Management Area Office. He directs the | Address: CT DEP, Franklin Wildlife
Phragmitesremoval and West Nile Virus | Management Area Office

programs. He has already observed Beav( 391 Route 32

Pond Park and is interested in including  |_North Franklin, CT, 062

Beaver Pond Park in their projects.
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Recommendations for Sherman Forest

Multiflora Rose and Japanese Knotweed are well established and grow in dekess thi
sections of this forest, making the control of these species difficult. There®recommend

that other species that have not taken hold in the forest be eradicated first. Buistinglso
known as Winged Euonymus, is present in smaller numbers. This would be a good target
species to eliminate before it becomes uncontrollable in the forest. An addict@ln
combating the invasive species would be to plant more native shrubs, such as Swektgteppe
Winterberry Holly, Witch Hazel, Spicebush, and Serviceberry. These nativespenild

provide two benefits: they would fill in empty spaces and compete with the invaside left
behind, and they would provide good habitat for fauna in the forest.

Species Spotlight: Burning Bush (Winged Euonymus)

Although Burning Bush is uncommon in
the forest compared to Multiflora Rose and
Oriental Bittersweet, its presence is
significant enough to warrant removal.
Burning Bush was most prevalent towards
the northern region of the forest. Labor
and effort will be minimal if this species is
removed before it proliferates.

*Recommendations: 1) REMOVAL: Burning Bush produces many seeds, and once
established is difficult to control. It is highly recommended to begin removalroirig) Bush
early, before it spreads. Please see Appendix 20 for removal methods.

2) EDUCATION: Surprisingly, despite the invasive qualities of Burning Bush still a
common plant used in landscaping because of its red foliage. Neighbors of BeaveafRond P
can contribute to the health of the ecosystem by replacing Burning Bush plduais yatds
with native species like High Bush Blueberryli@a, both shrubs with red foliage in the fall. bL
replacement is not an option, flowers on nearby Burning Bush plants should be clipped bgfore
they go to seed. This will lower the risk of invasion in the park. Signage, workshops, or
pamphlets informing people about invasive species would be a good way to educate pedple in
surrounding communities about invasive species and help them learn how they can help
diversify their ecosystem.

Management Plan for Beaver Pond Park
Page 96



Recommendations for Entire Park

Tree of Heaven and Norway Maple are invasive trees that are found throughout &w Ha
They are extremely hardy and able to tolerate many conditions. Thalgar@ble to reproduce
quickly due to their prolific seed production and ability to reproduce vegetatively.
Consequently, they easily outcompete other trees.

We observed seedlings and saplings throughout the park that could be removedentiditt!

and no need for expertise. We recommend that Tree of Heaven and Norway Maple be remove
in their young form. There were several large trees along the rigagas of the South Pond.
These trees could be felled and left as wildlife habitat. David Reher, one ofetidirof the

New Haven Land Trust, suggested anchoring a large tree in the pond to create Suotsifoy
turtles.

Species Spotlight:
Tree of Heaven

\J

The Tree of HeaverAflanthus altissimgis similar in appearance to the native Suma
It can be distinguished from Sumac by a small black gland on the underside of the
Tree of Heaven leaf (see photo below). Additionally, it differs from the ftaiyged
Staghorn Sumac (the most common Sumac at the park) because the Tree of Hea}en
has smooth twigs.

* Recommendation: Tree of Heaven should be removed from the park, as it will
continue to reproduce at a faster rate than other more beneficial treesudosd shr
REMOVAL: Tree of Heaven should be removed using a combination of cutting an
herbicide applications. See Appendix 20 for details.

-
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Recommendations for Organizational Structure:

This management plan will be easier to enagt
if the organizational structure of FOBPP
encourages communication and delegation pf
tasks. The recommendations outlined in thi
management plan will require the energy arL
devotion of a group of people. A more
organized management structure will help in
the longevity of FOBPP because no one
person would be the driver of the
organization. Furthermore, the successful
execution of the recommendations in this plan
requires simultaneous and coordinated effofts.
To determine if a modification of the group’s
existing structure would be more beneficial
than alternative, we subjected the following Figure 51: Wetland vegetation at Beaver Pond
two options to our deliberation process: Park.

O

OPTIONS:

Retain Existing Structure: The current structure of Beaver Ponds has proven remarkably
successful. The park has clearly improved by leaps and bounds in recent gsting dtt the
effectiveness of FOBPP. The structure as it now stands revolves around a srbal oiukey
participants who initiate and sustain the bulk of projects in the park.

Incorporate Committee Structure: This new structure would augment the existing structure.
Most of the members of FOBPP could still be casual volunteers. However, for thosst@ute

in taking more of a leadership role, aspects of park management would be divided among
different groups, or committees. In this way, responsibilities would not fall on one or t
people, but would be carried by a larger group. The committee structure woulel ietexigisted
individuals an opportunity to apply their unique skills to appropriate tasks. This typaabfistr
would promote the endurance of FOBPP, allowing the completion of long-term plans even if
membership shifts.

Table 15 analyzes these two options.
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Recommendations

We believe that the structure of FOBPP can be optimized to increase theneffiand longevity

of the organization. We recommend that the Friends of Beaver Pond Park incorporate the
Committee Structure into its current organizational form. We believe thatdounittees or

groups in addition to one leadership position, or president, would be sufficient to accomplish the
other recommendations in this management plan. Committees could be as sngsl as lar

FOBPP desires. We have outlined roles that different committees could ptagatelly,

should FOBPP decide to incorporate this new structure, the group might want to remer&fs

our suggestions to better match the needs and preferences of the organization.

President
0 Responsible for the overall coordination of the organization
o Ensure that all committees understand responsibilities
o Coordinate which management responsibilities will be addressed and when
o Constantly consider rotating committee chairpersons and sharing repgnsibilt

The Four Committees

o Invasive Species Removal
Communicate closely with the Planting Committee
Deciding which areas in the park should be worked in
Coordinate removal efforts with Parks Department (clean-up of removed
vegetation, woodchip requests, etc.)
Decide best removal technique for given invasive

o Planting
Communicate closely with the Invasive Species Removal Committee
Communicate with the Urban Resources Initiative’'s Greenspace Program
regarding plants
Decide which species to plant
Procuring plants

0 Volunteer Recruitment
Recruit from surrounding neighborhoods and institutions (including schools,
religious organizations, community service programs, etc.)
Hold periodic events that are advertised throughout and open to the entire
community.

o Neighbor Relations (See Appendix 21 for more detailed recommendations)
Meet with Parks Department on a regular basis
Meet with SCSU to maintain dialogue and resolve disputes
Communicate with neighboring schools to maintain positive relationship and
advocate use of park for classes and volunteer activities
Meet with police academy to foster positive relationship
Communicate with Newhallville and Beaver Hill neighborhood residents to
gather support for political action (shooting range, funding for projects)
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Recommendations for the Shooting Range

An active shooting range operates on the grounds of the Police Academy in BeaveafRond P
just east of the South Pond and north of Sherman Forest. This range is used reguarly by t
academy for pistol training and has a large earthen rampart that setivesabet barrier. The
shooting range deserves attention in this management plan because of the ovaghhelmi
negative sentiments toward the range in Newhallville and Beaver Hills. Peppbssed
concerns about noise disturbance, children becoming habituated to gun sounds, and the general
inappropriateness of a shooting range in a park located so closely to densely populated
residential areas. In addition, a body of research indicates that shooting pasge
contamination risks, particularly if they do not employ Best Managementdesets described

in the Environmental Protection Agency’s “Best Management Practicégdor at Outdoor
Shooting Ranges, which can be founthtgp://www.epa.gov/region02/waste/leadshot/

OPTIONS:

The following strategy options are considered:

Option 1: Do nothing. Issues surrounding the shooting range are not addressed.

Option 2: Modify Range (the compromise solution) The range is inspected and Best
Management Practices, according to the EPA Shooting Range Guidelinesplareented. In
addition to the Best Management Practices, noise reduction measures (ex@tiodosange)

would be taken. Environmental remediation would likely be required.

Option 3: Remove Range The shooting range is removed. The Police Academy would need to

seek out an alternative location for pistol training. Environmental remediation Vileelyy be
required.
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Figure 52: Bullet Trap (source: http://www.supertrap.com/Main.htm)

Recommendations:

The shooting range in its current state is inappropriate for the park. Both envitatyne
and socially, the shooting range hinders public enjoyment of the park. The ideal
recommendation would be to completely remove the shooting range.
If complete removal is not possible, we recommend that the shooting range be altered t
conform to the wishes of the surrounding neighborhoods.
If complete removal is not possible, we recommend EPA Best Managementd2raetic
employed at the shooting range to ensure environmental integrity. Bestévieareg
Practices include:

o Proper diversion of water runoff away from water bodies

0 Use of a bullet trap to retain bullets, which can be removed regularly.
The shooting range be redesigned to minimize noise. A fully enclosed range could be
constructed. Alternately, even minimal acoustic tiling installed in the stgpainge would
greatly reduce gun noise.

Given that the shooting range is located in a public park and that the location of the range
precludes public use of Sherman Woods, it seems appropriate for the range tofonteski ef
accommodate environmental and social considerations. Clearly many of thenewations
are beyond the scope of FOBPP. However, FOBPP can be instrumental in advaseing the
recommendations through community involvement and advocacy.
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Keeping Beaver Pond Park Clean:

Recommendations for Trash Maintenance

Keeping an urban park clean is no easy task. Itis clear from the relativallyamount of trash

that users of the park are taking good care of the manicured area near the. bdpolesr,

despite this attention, trash is a big problem at Beaver Pond Park according &potfity f
stakeholders and potential users. The trash at Beaver Pond Park comes prionashpim

drains that empty into the pond, but also from people who litter when they use the park, and from
people who dump garbage there. We observed a wide array of trash in the park including food
and beverage packaging and household and automotive products.

An important additional impetus for immediate action regarding the solid wastingrthe
ponds is the nation-wide focus on responsible management of the stormwater gemenatd i
American cities. In all of those cities, stormwater running off of d¢rgets eventually makes its
way into drinking supplies and/or fishing areas. The water entering Beaver &dnd Ro
exception; it runs into Wintergreen Brook, into the West River, and into Long Island Sound.

EPA rules state that by the end of 2008, any city with a population of greater than 10,000
“must have a plan in place to stem the flow of debris and contaminants from curbsideanto |
waterways.” (Aston 2006) The recommendations below are our team’s conclutsath@snost
effective plan to put in place to improve not only the aesthetics of the ponds, but thetbesvice
provide to water quality as well.

A. People-based Options for Trash on Land (Source: Lier, Dumping, Wind)

OPTIONS:

Since trash in urban areas is an extremely common problem, countless suggestiealsnigr
with it exist. We have selected a few options that seem particularly pngrfos Beaver Pond
Park and analyzed them using our criteria matrix.

Option 1: Stewardship Program. A formalized stewardship program is created to help monitor
and collect the trash in the park. Under this plan, the park would be divided into separate zones,
with groups of people or individuals assigned to zones. The structure could mimic the “Adopt a
Highway” program for which organizations maintain trash along sections of raadip$would

be in charge of things like collecting trash, emptying trashcans, and montteiggneral
appearance of the area. A program based on well-defined responsibilityven gark zone

was successful in Central Park in New York City (Project for Public Spaces 2006).

Option 2: School Involvement.The Friends of Beaver Pond Park could work with area schools
to organize trash cleanup days. A similar trash removal program in Baltiesoifeed in the
removal of 70 tons of trash by school students (Rosen 1997).
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Option 3: Education. Ultimately, trash is a social issue. Many people do not understand the
negative repercussions of littering and careless trash disposal. Publicedandtoutreach
programs, either city-wide or focused on the Beaver Hills and Newhabailttenunities, would
be useful in making people more aware of the harmful effects of trash in the padtfeétive
program in California does just this.

B. Engineering-based Options for Trash in Water (SourceStorm Drains)

OPTIONS:
Our stakeholder analyses revealed that the tragh
found in the ponds significantly detracts from t
experience at the park. We considered 4 options
for the control of trash in the water.

Option 1: Maintenance of existing catchments. Figure 53: Debris in water on the South Pond
Currently, three of the storm drains entering the ponds have catchments. Theybwed t
cleaned every three years.

Option 2: Catchment basin construction. Additional catchment basins could be installed in
front of the remaining storm drains. These basins may have a cost of appebxB8800 each

(DTC 1999), depending on their size and complexity. They require cleaning evelats3hut
cleaning can be done without special equipment. An example diagram of a catchsirerst ba
provided in Appendix 13.

Option 3: Street drain netting. This option was presented at the November 2006 EAC meeting.
The nearby city of Norwalk provides an example of this trash control mechanisimétiod
addresses the issue of trash control at the stormwater drains found on diy isttebects the

debris flowing into the drain and lets only the water pass through. The nets muestrizslct

least once a year. The installation cost is $750 per drain, and there are apphptid@astreet

drains in the Beaver Pond Park watershed. Therefore the capital cost would be about $75,000;
regular maintenance would add significantly to the cost of this option.

Option 4: Trash Rack at outlet. Trash racks installed at the entrances of the storm drains
would collect trash before it enters the ponds. In much the same way that catichsiesnto,
these racks would concentrate the debris and thus make trash collection easieeand mor
efficient. This approach is commonly used in urban parks (EPA 2006). Again, the need for
regular removal is a vital aspect of this option. Either the city or FOBPP wouddm&ske
responsibility for frequent cleaning of the racks.

Option 5: Storm drain stencils. A common practice in a number of cities around the U.S.,
storm drain stencils would involve painting an informative image and message on stoisn drai
throughout the Beaver Ponds Park watershed. The message stenciled would imtarndswyg
residents that the trash and pollutants they discard on the street or into thieselfaffows to
Beaver Pond. Programs such as the Chesapeake Bay Foundations “Drains yo pinegéam

and other similar projects have proven to be an effective way of raising resaisntousness of
the connection between street dumping and contamination of local waterwaysmigesicers.
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Table 19 and Table 20 analyze these options.

Table 19: Analysis of Options for Trash MaintenancePro/Con Chart

Management options

Pros

Cons

Do nothing

It's easy to maintain the
status quo.

No change in trash levels.

Stewardship
Program

Potential to be highly
effective if it is inclusive of
all user groups

Strong coordination and a high
level of commitment from the

community are needed in order for

this program to be successful.

Installation of

Low in cost and effective

Regular emptying required

Trashcans
Signboards, People understand the Punishes bad behavior rather th
prohibitions negative implications of teaches why good behavior is

littering or dumping.

important and necessary;
prohibitions unlikely to be
enforced.

Involvement of
school kids

Learning experience for the
kids, develops sense of
being close to nature; low
cost

Potential health risks to children;
coordination

Catchment Basins

Long-lasting; requires low
amount of maintenance

Relatively high installation cost

Street Drain Netting

Effective

High cost, both initial and
sustained; labor-intensive
installation process.

Trash racks

Relatively simple structure.
Medium cost.

Need for regular removal (or
storm drain will back up)

Storm Drain Stencils

Very low cost, easy to
implement .

No evaluation of efficacy in
reducing pollution from previous

programs.

Management Plan for Beaver Pond Park

Page 106



L0T abed
Yled puod laneagq o} ue|d 1uswabeuep

(syoel (suiseq
sSuea|9 oYM sueajo oym
uo Buipuadap) |uo Buipuadap)
wnipaw wnipaw loge
ybiH auou 1o auopN 10 auoN ybiH MO| 10 SUON auou ybiH auou laajunjon
(2)qreJisapun si
[nsal Ing ‘Asea
ybiy ybiy S| uonoeul) aoueldaooe
ybIH ybiH -91eJapOojN -91eJ9pPON ybiH ybiH ybiH a1eIapoN a1eI9pON allgnd
(Bulues|d
Jo Aouanbayy
ubiy uo spuadap) ubiy ubiy
-91eIapoN wnipay -91eIapoN ybiH -91eIspoN MO MO 91eISPOIN MO Aligelay
(paues|d
Ajreinbai 1ou i
(Apuanbayy | a|quIa) aq ||Im (uonnmnsur jo (srenpiniput
paueag|d JI) dnyoeq) ybiy wed J1) ybiH uo spuadap)
ybiH ybiH -9]eIapoN ybiH -91RIBPON ybiH aleIapoN MO MO Ainabuon
ybiy ybiy SSouaAoayg
ybiH MO ybiH ybiH -9]eISpPON MO -9]eISpPON ybiH wnipsin 150D
SIRIIENS BumaN suisegq JUBWAA|OAU| suoniqiyo.td uone|eisul swelbold
ureiq wiois | ureiqieans syoey ysell uswiyoled |[o0YyoS ‘spleoqubis ue)d ysel] diyspremars BuiyioN o BUBIID

ueyD euaIDadurUBIUIRI ysel] Joj suondQ Jo SISAfeuy :0g a|geL




Recommendations:

A combination of approaches, two education-based and one engineering-based, witl be mos
effective in reducing the amount of trash in the park. The three options that oursanalysi
highlights as most appropriate are:

- School Involvement: Formation of simple clean-up programs with the three surrounding
schools. This option, in addition to having the most desirable scores in the Trash
analysis, contributes significantly to the goals of environmental educaitbneaghbor
relations.

Installation of catchment basins at storm drains that do not have them and delefati
responsibility to clean all of the pond’s catchment basins. This option, most agpealin
when only trash is considered, is also a significant recommendation for theemamag
of the hydrology of the park.

Stenciling of storm drains in the Beaver Pond Park watershed to inform residents
drains lead to the ponds. This option requires little in the way of capital investsignt
can be executed with volunteer labor and minimal materials beyond a stencilrand pai
Permission from the city will have to be secured prior to the commencemert of an
stenciling program. Examples of successful stenciling programs ahdrfugsources

can be found in Appendix 23.

Thus all of our recommended solutions will address the trash problem in the park while
simultaneously addressing other management concerns.
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Creating Stewards of Beaver Pond Park:

Recommendations for Environmental Education

The importance of Beaver Pond Park as a vehicle for environmental education wds voice
consistently during the social analysis. The park is well suited for education itsielbse
proximity to a highly populated residential area. Additionally there aterdar of nearby
schools which could potentially incorporate the park in school curricula. The implememtati
environmental education will help develop a sense of stewardship among visitors oktha par
2003 study found a strong correlation between children’s exposure to environmentabaducat
and an increase in parent’s knowledge about the environment, indicating that stuaensew
Beaver Pond Park for educational purposes might influence the environmentalessaktheir
parents (Vaughan et al 2003).

Options:

Do Nothing: Continue the current level of environmental education at Beaver Pond Park.

Currently, school groups occasionally visit the park to receive tours by FOBPPeanfunt

However, the surrounding schools have not formally incorporated the park into the school
curricula. A potential explanation for the lack of use by the schools is an obsedvetheked
aversion by urban youths to outdoor environments. It has been found that urban youth are often
fearful of natural environments (Bixler and Carlisle 1994). Similarly thesHaepartment runs

a Junior Ranger program but does not use Beaver Pond Park as a venue.

Implement Environmental Education Strategy:

Although there may be a moderate cost with establishing environmental educdhe park, it
would have many benefits. Environmental Education programs will increase the numpass of
users, thereby increasing safety. Additionally, environmental educatidnasease children

and adult awareness of the park and the ecological functions it performs withsreghabitat

and storm water processing. A deeper knowledge of the park’s environment wilirikele a
sense of stewardship among users, increasing the number of users that prpte&thikeause
they are personally invested in it. This was demonstrated in a recent ievehiat science
curriculum taught in the Boston Public School District using outdoor urban environments. The
study showed that students exposed to the outdoors were more interested and curious about
school and developed a greater sense of stewardship than their classroom-bound deunterpa
(Barnett et al 2006).
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Table 21: Analysis of Options for Environmental Edwcation: Pro/Con Chart

Pros Cons
Do Nothing Requires no additional effort Lost opportunity to develop
Requires no funding stewardship sentiment in
No additional infrastructure to communities
be defaced and vandalized Loss of opportunity for unique
user group
Implement Will increase sense of Cost related to developing
Environmental stewardship among nearby programmatic and infrastructuraj
Education residents and park users components
Strategy Will improve park user behaviqr-  Infrastructural components will

such as reduced littering
Increases park utility to
previously uninvolved groups
Likely to be well used because
of nearby schools and

residential areas

require maintenance and
replacement if vandalized
Other similar opportunities in
New Haven already exist

Table 22: Analysis of Options for Environmental Edwcation: Criteria Chart

Criteria Do Nothing Implement Environmental Education
Strategy
Cost Low Moderate-High
Effectiveness
Longevity High Moderate-High
Reliability High Moderate
Public Moderate High
acceptance
Volunteer Low Moderate
Labor
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Recommendations:

There is both a need and demand for environmental education in Beaver Pond Park. We
recommend that environmental education be incorporated into any future infrasiruct
improvements and that a simple programmatic effort be developed.

Recommended educational themes:

We recommend that the following themes be addressed in the park’s environmeraabeduc
program:
- Ecological functioning of the wetlands and ponds
Ecological diversity of vegetation and wildlife
Effects of invasive species on the park’s ecosystem and the role that humany aan pla
enhancing or hindering the spread of invasive species
Effects that humans have on natural systems, including litter prevention.

Suggested ways of communicating environmental themes:

Design infrastructural improvements that maximize educational potdotiah$tance: create
paths that allow views of unusual or important habitat areas and create signagertdéhafor
users about the feature; create improvements using local or re-used|matetiaative
plants).

Discuss program ideas with neighboring schools (Neighborhood Relations Chair).
Inform all volunteers of the larger ecological function of Beaver Pond Parkiriiésr

Chair).

Implement storm drain stencil program outlined in trash recommendationgjlthissach the
larger communities surrounding the Park.

Examples of Successful Programs and Potential Resources:

Hooked on Fishing — Not Drugslhis nationally implemented program was designed to provide

youths with an alternative to drug use and crime. The program was desiggedth in grades

6-8 and was quite successful in not only keeping children out of trouble but also developing an
environmental consciousness and a stewardship mentality. A survey of partiogrehisted in

a 2001 study indicated the program was a great success, with participamnjisgmmae both

confident and both environmentally confident and capable (Siemer and Knuth, 2001). Such a
program of youth fishing is well suited to Beaver Pond Park.

Project Learning Tree (PLT)Project Learning Tree is a nationwide program that is
synonymous with environmental education. As an organization they offer a myriadwtess

to assist persons and organizations developing environmental education programs.eThe hav
pre-developed curriculum for a variety of issues, including many, suchess$ émology, that
would be suitable for Beaver Pond Park.

New Haven Park Rangers Programihe New Haven Park Ranger Program provides New
Haven residents a variety of opportunities to engage in recreational and educatidoaf
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programs at the West Rock Nature Center, East Rock Park, Lighthouse Park, and Edgewood
Park. The programs stress the “understanding of the effects that humareadtiybse on
ecological relationships while providing instruction in natural history and enventaity
responsible choices in an effort to engender a sense of stewardship.” Althoughitiesact
currently take place at Beaver Pond Park, there is potential for the raogerprto hold events

at the park.
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Recommendations for Building a Park:
A List of Suggestions on Infrastructure

The following infrastructural projects are examples of projects that ceulidibe in the park.

Most of these ideas are based on suggestions we heard from stakeholders. Mgsbyedtse
would involve a significant initial input of labor or capital, but would be relatively inesige to
maintain once installed. Also, our top two recommendations could be almost entirely
implemented with volunteer labor, if appropriate guidance and organizatiorvare ghese

ideas should be explored in more detail and discussed among user groups before iamp@mnent

Removal of the Sherman Avenue FenceWe highly recommend that the fence running the
length of Sherman Avenue be removed. This fence inhibits people from Newhalbnile fr
using the park easily. It also impedes park users from accessing theHowester, we
recognize that this recommendation is contingent upon action regarding the shenugieg r
Trail System: Our primary recommendation is the construction of two trails that allow for
circumnavigation of the ponds. Once the basic trails are constructed, variosunfraal
elements could be added: stopping points; locations built in for bird watching; viewpoints;
educational exhibits. In designing trails, it is important to try to avoid irapbdr unique

habitat areas, especially breeding habitats.

Informative Signage: Informative signs could be placed in areas of high visibility. The
signs could display information about the history of the park and about what types of plants
and animals are found
there.

Boardwalk: Carefully
designed boardwalks
installed in marshy
areas would allowing
people to explore and
learn about otherwise
inaccessible areas.
Once a basic trail is
constructed, managers
could begin the more
ambitious project of
boardwalk
construction. Appendix
19 provides two
examples of successful|
educational wetland
boardwalks elsewhere
in the United States.

Figure 54: Example of a Boardwalk from the Audobon Corkscrem@&uary
in Florida.
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Osprey Platform: Installing an osprey platform is an option. However, our initial research
shows that Beaver Pond Park would be unlikely habitat for ospreys. More researdrshoul
conducted to make sure Beaver Pond Park would be an attractive home for ospreys.
Additional research might show that other birds like herons would be more attatted t
park.

Bike Trail: It was suggested that Beaver Pond Park be part of a city-wide bikerikagli
West Rock and East Rock Parks.

Dog Trail: A dog trail could be created near the animal shelter so that volunteers could take
the shelter dogs for walks outside. The trail could also be used be local neighborhood
residents. We recommend keeping dogs out of prime wildlife habitat areagarki®uch as
Sherman Forest and the shoreline vegetation buffer.
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Recommendations for Communication Between Stakeleosd
Specific Maintenance Suggestions

There are a number of maintenance actions (or inactions) that would requireinacisomal
investment, but could significantly improve the habitat quality of the Park. The maier bar
implementation of these actions is open and effective communication between the pantiess
affecting the Park. We offer a few concrete suggestions below, and hope thadrtpiate
stakeholders will make an effort to implement them.

Shoreline Buffer Width

A common concept in natural resources management is the “riparian buffer,” pra stri
vegetation surrounding a waterway. This “buffer” serves as a filter, acghgsotection for

the waterway, and as flora and fauna habitat. In the State of Connecticuttiatyvaithin 100
feet of a waterway is normally subject to regulation by the Inland Wetlamaisnission
according to the state’s Statues (General Statutes of Connecticut 20059. thhil
implementation of this recommendation is context-dependent and while exactistgates
differ in various cities, this general statewide guideline demonstreesportance of the use of
a significant width of land surrounding a waterway.

The vegetation buffer surrounding Beaver Ponds Park’s water is rarely 100deeOur

randomly selected transects averaged 31 feet on the North Pond and 55 feet on the South Pond
(not including Sherman Forest). The only areas of the Park that have a buffer aftl@Onfere

are the southern and eastern shorelines of the South Pond.

There are multiple benefits to a wider vegetation buffer. Biophysical ieoéfvider buffers
include cleaner water and greater habitat diversity for wildlife.gbbeinefits include greater
potential for environmental education and recreation such as trail systemsadiifd wewing.

Suggested Management Action:

The shoreline buffers on the North and South Ponds should be given as much growing space as
is logistically possible given the proximity of playing fields. The mainteadaaams that mow

the athletic fields surrounding the ponds should be alerted as to the desired end-paint of the
mowing; the herbaceous vegetation at the edges of the pond buffers is valuable, and is often
mowed down under the current mowing regime.

Maintenance of Wildflower Meadow

The meadow habitat described in the Qualitative Assessments section ishéevadlntat
component of Beaver Ponds Park. It appears that the meadow currently existthéue t
impossibility of mowing on the water-logged soils, but those soils may become afidré the
Ponds’ water level decreases.
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Suggested Management Action:

Consciously manage this area as a Wildflower/Butterfly garden. Mostiamly, the meadow
area should be clearly demarcated, and SCSU mowing personnel should avoid it igukegir re
mowing regime (although it should be noted that sections of the area will probably owedym
every few years, ideally in rotation, to maintain the meadow vegetation andfseeeling
establishment).

The meadow has great potential as a recreational resource and an eneadomental
education. Management as a butterfly garden could make an interesting jprogelsidlogy or
ecology class at SCSU, or for a group of interested citizens. More information erilyputt
gardens can be found in the Connecticut Gardener magazine online (“ConnecticulyButterf
Gardens,” http://www.conngardener.com/samples/design3.html).

Dumping in Silver Maple Forest

Currently, large volumes of organic waste (from landscape maintenant®irgedumped in
the Silver Maple Stand on the North Pond (see Qualitative Assessments sedidedoription
of this stand). The Connecticut Department of Environmental Protection has \hsitsitetand
issued an order that the dumping be stopped, as the dumping is occurring illegally on par

property.

The periodic dumping of large quantities of non-native organic waste conflibtsh&igoals of
creating a park with aesthetically pleasing natural areas and fungtiecological systems.
Effort should be made to stop the dumping.

Suggested Management Action:
The appropriate regulatory authority, likely the City, should pursue enforcemttyet DEP’s
order that dumping be stopped.
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Appendix 1 : Glossary

All definitions marked with an asterisk (*) were taken from the US Departmeyatoial
Resources, at the following websitetp://www.dnr.state.md.us/forests/gloss.html#u

Canopy*: The continuous cover formed by tree crowns in a forest.

FOBPP: Friends of Beaver Pond Park

Herbaceous*: Low-growing, non-woody plants, including wildflowers and ferns.

Introduced (Species)*: Species that are not native to a region, but are introduced by humans
intentionally or unintentionally. Introduced species may or may not be invasive.

Invasive (Species)*: Species that are native or introduced to a region that out compete existing
vegetation and create monocultur&hragmitesand Multiflora rose are the dominant
invasive species at Beaver Pond Park.

Key Informant: Individual with specialized relevant knowledge, such as Robert Levine,
Director of New Haven Parks Department.

Loam*: A mixture of sand, silt, and clay particles. Good for plant growth.

Marsh: An area marked by very hydrated and poorly drained soils with significant wistemt
vegitative cover.

Riparian: The border along the edge of a water body. Although typically refeingving
water, in this report it is used to describe the vegetative strip along borterpmirids.
Riparian zones typically offer excellent habitat.

Organic Material*: Plant and animal material that is in the process of decomposition (ranges
from recognizable objects to microscopic particles.)

Snag:A tree that has died but remains upright. Snags offer excellent habitats es$pand in
Beaver Pond Park such as woodpeckers.

CWD (Coarse Woody Debris):Fallen trees or large branches found on the forest floor of
sufficient size as to not decompose within a year, typically a diameteeafrfmore
inches. CWD offers excellent habitat at Beaver Pond Park for amphibians and lmamma

Soil Profile*: The layers (a.k.a. horizons) of dirt under the surface of the land make up the soill
profile. Each layer (or horizon) has distinctive qualities (color, texturg,teat
distinguish it from the other layers. Soil profiles are used to characteiizgpes.

Stakeholder: Persons and groups who are impacted by or have a say in the management of
Beaver Pond Park.

Stand*: A group of forest trees of sufficiently uniform species composition, age, and condition
to be considered a homogeneous unit for management purposes.

Swamp: A wetland that is permanently inundated with water and occupied by specibkcapa
of tolerating the saturated conditions.

Understory: Lowestlevel of forest vegetation in a forest.

Midstory: The vegetative zone between the high canopies of trees and the ground level
understory.

URI: Urban Resources Initiative of New Haven.
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Appendix 2 : Information from Deeds Assessment

Management Plan for Beaver Pond Park
Page 127



Management Plan for Beaver Pond Park
Page 128



Management Plan for Beaver Pond Park
Page 129



Management Plan for Beaver Pond Park
Page 130



Management Plan for Beaver Pond Park
Page 131



Management Plan for Beaver Pond Park
Page 132



Appendix 3 : Biophysical Sampling Plan

Our primary objective in sampling the ponds and landscape at BPawvel Park was to accurately
describe the vegetation patterns of the park’s native andivevsigecies. This information was used to
create a management plan that will promote healthy ecosystestioihing throughout the park’s varied
ecological zones. The biggest challenge in characteritiagvégetation of Beaver Pond Park is the
variety of vegetation found in the park; we determined thaixéura of different sampling types would
most accurately capture the park’s diverse landscape.

We sub-divided the property into three major zones: 1) Pond 2)i&ipand 3) Forested. On our initial
assessment of the property, we stratified the Riparian zomesnmdller vegetative areas that we believe
are worth sampling for their interest and ecological valleade see the sampling maps (Figure 13) for a
visual representation of our sampling locations. On the landunding the North and South ponds, we
sampled eight distinct vegetative zones. Because of theitiveir®cological systems on the property,
we used three distinct sampling methods for the terrestrial dielime Intersect Sampling 2) Radial Plot
Sampling and 3) Qualitative Assessment. The following outlinensarizes the sampling designs for the

property.

SAMPLING THE RIPARIAN ZONE:
Line Intersect Sampling: Description

Using GIS and other mapping tools, baselines were created toagemandomly located transects

throughout our sampling areas. Baselines were laid alongsdardlas to be sampled and a random
number was generated between the start and the end distancesafniilang area. For example, if the

sampling area was between 10 and 50 meters along the baselamjoanrnumber was generated

between 10 and 50. This random number would then be the starting point for the.transec

Transects ran perpendicular from the baseline towards the faepkending on the size of the sampling
area, additional transects were created as needed apdrediel to the randomly generated transect at
specified intervals. These intervals were selected basttk@ize and nature of the area of interest. For
example, along the eastern side of the south pond, transectergri@meters, but on the northern end
of the south pond transects ran every 25 meters. All vegethtibrrossed the transect was included in
the data set.

Types of information collected

a. Species count

b. Diameter at breast height for trees
C. Coarse woody debris

d. Presence of trash

SAMPLING THE FORESTED ZONE:
Radial Plot Sampling: Description

1. We selected our forest plots using a systematic, predeternging based upon a randomly-
selected starting point. Our goal in sampling the forest wasxamiae plots that represent the
heterogeneity of the forest area. We selected this “systemiaticiethod because:
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a. Had we randomly selected 8 plots in the area, we would not beee assured of
capturing all aspects of the forest—the riparian zone, therian” forest, and the edge along Sherman
Ave.

b. The area’s small size would have made stratification and congegoeal sampling
difficult. In other words, random samplimgthin each forest vegetation type would have been extremely
difficult.

2. We created our systematic grid as follows:

a. We decided that 8 plots, relatively evenly spaced throughodbtést, would be able to
reflect major north-south and east-west changes that occur.

b. The basic structure of the grid was: a central axib piots spaced 30 meters apart every

80 meters. Since the forest is not a perfect north-south rectantie, northern end of the forest, we had
to shift our plots to the west, but maintained the systematierpaif 30 meter east-west spacing at 80 m
north-south intervals.

C. Since the total north-south length of the forest is about 450 metekganted to start our

first plots at a randomly selected point within the first 200 m of fores

d. Since the forest is 30 m wide at the southern end, we randotelgtesk a number
between 0 and 30 as our east-west starting point.

e. Our random starting point was: 17m west of the Sherman Ave fence and 82m north of the
southern forest edge.

f. From this starting point, we moved due north in intervals of 8Btreach 80 meter point

(depicted on map), we placed two plots 30m meters apart; thegit Bcation relative to the original
central “axis” varied slightly depending on the location of the forest block.

SAMPLING THE PONDS: Dissolved Oxygen and Depth Description

The north and south ponds were treated as two separate sampling units. Wedrdissolved oxygen
and depth. Dissolved oxygen was measured using an ExStik Il Dissolved Oxygen Miessurements
were taken on November 11 2006. Dissolved oxygen and depth measurements wererntaiarafoe.
Dissolved oxygen measurements were taken along the circumfereheepoind at the approximate
location of the transects in each vegetation zone. At each sampling spding vess taken with the
ExStik Il. Depth was measured in selected locations towards the oétite ponds. Depth was
measured with a rope attached to a piece of iron. The amount of rope thabmasged was then
measured with a tape measurer and recorfféglire 55shows the sampling locations of dissolved
oxygen and depth.
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Figure 55: Sampling Locations for Dissolved Oxygeand Depth
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Appendix 4 : Beaver Pond Park Species List

CODE

TREES
ROD
ROK
SM
RM
cherry
TOH
BL

HL
LOC
Aolive
Silver
SUM
ELM
PRSP
MAL
QUSP

COSP
MULB
NM
ACSP
QEVE
POP
Willow

SHRUBS
WBB
EBB

CLE

BB

BurnBush
BlackBerry
MFR

COMMON NAME SCIENTIFIC NAME

Red Osier Dogwood Cornus sericea

Red Oak Quercus rubra
Sugar Maple Acer sachharum
Red Maple Acer rubrum
Black Cherry Prunus serotina

Alianthus altissima
Black Locust Robinia pseudoacacia
Honey Locust Gleditsia triacanthos
Locust (species unknown)Robinia sp.

Autumn Olive Elaeagnus umbellata

Tree of Heaven

Silver Maple Acer saccharinum
Sumac Rhus sp.
Elm Ulmus sp.

Cherry (species unknownpPrunus sp.
Crabapple (Malus sp.) Malus hybrids

Oak (species unknown) Quercus sp.
Dogwood (species

unknown)
Mulberry

Norway Maple

Cornus sp.
Morus rubras
Acer platanoides

Maple (species unknown)Acer sp.

Black Oak Quercus velutina
Poplar Populus sp.
Willow Salix sp.

Black Raspberry

Elderberry
Clematis
Button Bush

Burning Bush/Winged

Euonymus

Rubus occidentalis
Sambucus sp.

Clematis sp.
Cephalanthus occidentalis

Euonymus sp.

BlackBerry unidentified Rubus sp.

Multiflora Rose Rosa Multiflora
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STATUS
(*=invasive)

Native
Native
Native
Native
Native
Non-native*
Non-native*
Non-native*
Non-native*
Non-native*
Native
Native
Native
Native
Non-native*
Native

Native
Native
Non-native*
Native
Native
Native
Native

Native
Native
Native
Native

Non-native*
Native
Non-native*



RUAL
RUPH
VIB

HERBACEOUS
GM

JW
ART
JK

PLS

PB

ONI
FBW
Arctium
VC
GRS
SOL

PAVI
LONI
Pl
AST
CAT
CuD
DNS
DOD
LILY
EPR
WMF
PVT
THL
BUC
POK
YAR
SOAP
BAE
UNKN
BARE

Blackberry
(allegheniensis)

Wineberry
Viburnum

Garlic Mustard
Jewelweed
Artemisia
Japanese Knotweed
Purple Loosestrife
Porcelain Berry
Wild Onion

False Buckwheat
Burdock

Virginia creeper
Unknown Grass

Goldenrod
Tall panic
grass/Switchgrass

Japanese Honeysuckle
Poison Ivy

Aster spp.

Cattail

Curly Dock

Deadly Nightshade
Dodder
Lily

Evening Primrose
White Man's Footprint
Privet

Thistle

Buttercup

Pokeweed

Yarrow

Soapwort, Bouncing Bett

Butter and eggs
Unknown
No Vegetation Present

Rubus sp.
Rubus phoenicolasius
Viburnum sp.

Alliaria petiolata
Impatiens sps.
Artemisia sps.
Polygonum cuspidatum
Lythrum salicaria

Native
Non-native*
Native

Non-native*
Native

Non-native*
Non-native*
Non-native*

Ampelopsis brevipedunculata Non-native*

Allium sps.
Polygonum scandens
Arctium sps.

Parthenocissus quinquefolia

Solidago sps.

Panicum virgatum
Lonicera japonica
Toxicodendron radicans
Aster sps

Typha latifolia

Rumex crispus

Atropa belladonna
Cuscuta sps.

Lilium sps.

Oenothera biennis
Plantago sps.
Ligustrum sps.
Onopordum acanthium
Ranunculus sp.
Phytolacca americana
Achillia milefolium
Saponaria officinalis
Linaria vulgaris
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Non-native*
Native
Non-native*
Native

Native

Non-native*
Non-native*
Native

Native

Native

Non-native*
Non-native*
Non-native*
Non-native*
Native

Non-native*
Non-native*
Non-native*
Non-native*
Native

Non-native*
Non-native*
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Appendix 5 : Newhallville Social Transect Data

he used to use when he was 13 yrs
old-throw rocks ... [my comment:

grew Now it seems that kids don't
-left- really do that as much, don't use
1 45 M AA back "not really" the park too much] kids use it

35-

she knows the park uses track and play ball nieee, nephew use it.

he does not; the neighbors told
him not to go there because of
security, because it was a "bad

he doesn’t go there because
of shootings and drugs also
adds lot of them don’t go

3 50s w 3m hasn’t been there place" bcos of that
nothing to do it is easy to
get hands on guns and in
the neighborhood around 3-
4pm there will be 20
4 30s AA Yes -- my son has caught a turtle pool, foozbatlaad crafts teenagers in the streets,
there is only woods there
and black people don’t go
should build skate park for into the woods. But that
children to interact with each woods stuff would
5 35 aa use it for tracks and exercise other fascinate kids
they like big nice park to
6 11 AA goes to play football would use it if theretiail play football
says there should be open
access and even playing
says it is good place for kids, kids he does not know why people field, knows off the firing
7 75 AA  30yr use hillhouse park don't use it range
doesn’t go there bcos the cops are
always shooting, the range should
be shifted to some other place, he
feels that the kids learn from the
shooting and start using guns as the
shooting starts in the morning. He
suggests that he would not put a  kids use it to play but it is not a
8 32 AA park there bcos of the shootings  perfect place to put a park
doesn't use it, uses Lighthouse grandkids use the park- one writeshe never thought of the
9 60s AA 18 Point Park poems and other plays around  changes
says that basket ball court if
put would attract many of
kids are the common to use the people firm that many
10 18 I don't use it it is for the kids park to play basketball would use it
people in the community don’'t = water is polluted but used
doesn’t use it now but used it when use it as there are few kids in the to fish with kids but not to
11 55 AA kid street eat
it is different from past lot of
don’t use the lagoon, few people drugs and drug addict, was a pai people fish but don't eat
use that part now, used to run and of playground, new people come them. | would never eat
12 40 AA  40s  playin there, in and the kids don’t know of tha: anything from there!
havent been there. | do what kids
do: watch TV and eat junk foods. |
don't go outside much. Sometimes |
go to a park in hamden to play
13 kids AA  15m track and football, baseball don’t hang out in¢reewater
wants a quiet place to eat lunch
havent been there but will go soor and to get a peace of mind, would
14 30s AA  1yr her roommate takes her dog also walk around trails
nothing could make it use itand says she doesn’t need parks
says there is nothing downthere butdon’t care what they put down because she has her
15 60s AA  35yr softball there backyard. She has no kids
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grew-

left-
1 45 M AA  back says no changes have occurred, he doesn't usartke p
more for kids, there are parts not used and it is
35- says most people do go; it's quiet over basically athletic fields -- if there are chasgeore
2 40 F AA there people would go like trails which the kids likenibst

3 50s M ' 3m

mayour and alderman don't listen to
4 30s M AA them says there are not enough voices if the gaseopen they might use it

says might use it if it is more friendly for Children are our focus here; anything that makek pa
5 35 M AA kids and kids are the more focused more hospitable for children.

they are also interested in birds and
6 11 M AA animals

says lot has changed except it is marsh
always, in the past people used to clean police range also altering uses, he remembersrthat

and cut trees, he is not sure if any 1975-85 they had requested the firing range td shif
7 75 M AA 30yr changes would increase uses but was not heard
8 32 m aa
9 60s m aa 18m

suggests a dog park with big fence for people to
10 18 m release the dogs

it has changed a lot in the past years, says
11 55 m aa that he wants the park to be used

suggests kids need mentoring, and adds

don’t need more degrees or books but

people must be spiritualized, as even

people with degrees cant help kids. The it should be safe for the kids to go there and $aés,

church is creating an environment animals like ducks, geeese, carps, snakes, opossum
12 40 M AA conducive to our well-being. and ground hay will be fine

likes ice skating . Might like fishing, but hasetiter
fished, and doesn’t know how. --- trails wouldkeaa
13 kids M AA 15m it fun. Even a water fountain or video game center.

willing to volunteer and feels many people in the
14 30s F AA 1yr block would volunteer

15 60s F AA 35yr
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10

11

12

13

14

15

45

35-
40

50s

30s

35

11

75

32

60s

18

55

40

kids

30s

60s

AA

grew-
left-
back

3m

30yr

18m

40s

15m

1yr

35yr

when asked about trails: "yeah! Even
kids like that kind of stuff; you'd be
surprised."

basset is the closet park but too many old

guys and so young cant play -- he is

eager to parcitipate in any work: Troy  the fence was constructed to prevent people from
Kelies, 330 W Division Ave throwing stuff in there

he is willing to parcitipate in any work:
Rufous Smith, 321 W Division Ave

the neighborhood is not affluent, and you
wouldn't find the firing range in an
affluent area.

idea of trail is great and if put he would
take his girl out there.

says that it is not the park but a people
friendly neighborhood, in which people
feel protected.

Nija Niles, 203 673 3859, 34 Willis

suggests speed bumpers
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Appendix 6 : Beaver Hills Social Transect Data

9

Age

30-
40

30-
40

20s

16-
18

40s

40s

30-
40

8

Sex Ethnicity

M

AA

AA

caucasian

caucasian

Do you use the park? Do others you know use the park?

Yes, | walk or run there often. | goin the morning, there are regular

into the entrance on Fournier groups of people. There's the 6:30am
Street, along the Pond to the field group, the 7am group, 7:30. | go then
and then back onto Crescent because | know there will be people
Street. around.

| take my son to feed the ducks.

Don't go over near Police
Academy. The cops are shooting
every day. A gunshot is a gunshot,
and | don't know if it's the
Academy or someone else.

Some people fish in there, but |
No. wouldn't eat those fish.

Doesn't see many other SCSU
Goes to manicured area with her students there, doesn't know of
boyfriend to talk and to eat lunch. anyone who uses it.
We ride our bikes here.
Uses the track occassionally.
No. Nothing to do. I'm not the
outdoors type.

My kids play ball, but now they play
Not really. Use our backyard. We in our yard. If park were safe, we

caucasian Jewisharen't really the naturalistic type. might go there.

Use once a year, go look at the

caucasian,JewisHish.

AA

AA

AA

Southern said couldn't use because
of liability; tried to have softball
game

Sometimes play ball on field

Don't go over to Pond part
because I'm sc -- because | don't
know how to swim and | might
fall in.

Mom says it's dangerous.

** Many (about 40) individuals in Sabbath attirealking to Synagogue. First person asked stopp¢alkdor a
long time; the others said were not allowed to beeaof the religious day.

** Most of those talked to were on the street beestlney were in transit between their home and taei Thus
the conversations were more hurried, as interviewesre stopped on their way somewhere else.
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30-
1 40 F AA Safety, a police presence.
Lights. Right now, | can only use it
during the day.
| call it a lagoon; |
30- don't even call it a
2 40 M AA pond.
3 20s F caucasian
16-
4 18 caucasian

Can you assure me that there won't
be muggings? The main priority is
5 40s M caucasian Jewish safety.

Amenities for kids of all ages. If  Right now we go up
there were something to do there, to the trail in Hamden
we might go on a Sunday. and ride.

If it were more amenable -- nice
6 40s F caucasian,Jewish and safe.
Where would the ducks and turtles
go? Don't want development ifit We go to East Rock

30- would take space away from the Park to walk around
7 40 M AA ducks. and be in nature.
8 6 M AA

We could ride our bikes through
9 8 M AA there!
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Appendix 7 : Sticky Note Submissions list

Complete list of submissions for Sticky Note Exerse at Stakeholder Meeting. The submissions are kst
according to the categories we assigned them toaunr analysis.

Use
Let’s bring fishing back to the pond
Neighbors should be able to have a code to opegétee
calming
Easy access to the pond, even by car
Fishing
Wonder place for children and grownups to expegameture
Great potential for neighborhood community
Nature watching/hiking trails
Boating
Out there on a canoe you are a million mile from¢hy
Sunsets

Conservation

Grown bamboo around and into the firing range (@$)o

Wonderful improvements in this splendid naturabrgse over the past five years.

Grow bamboo into the rifle range

More natural landscaping-less lawn

Wildlife abound

Plant and wildlife

Create a sanctuary or preserve

Improve conditions for wildlife

Put Cayman alligators in the ponds each springapleewill come to see them and kids can find caeas
(Invasive species talking point)

From puddle to pond to paradise

An oasis for all flora and fauna

Animal Preserve

Nature’s beauty

If the birds at the pond could talk — or we coufdlerstand them-I thing their message would be nftha
Nan and friends.”

On several visits to the pond | have seen ospigifiag in trees and diving for fish

Bring back the beavers!

Wildlife

The ponds natural beauty emerged and at the sameectmmunity unity bloomed

Capital Projects

Dredge to remove silt

Canoe launch on north pond

| feel that trash receptacles should be discrg@ddlged throughout the area.

Develop and implement a plan to address the eliminaf floatables in Beaver Pond Park

Develop and implement a plan for dredging pondorttiNand South

Erection of a clear and navigable walking trail

BewarePhragmites

Open views from New Halville streets that tee ifgoce/wall of trees for shooting range. Views ofdtve
Rock for all!
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Picnicking area for family use

Break up and decrease or eliminate the accesshoaugh the park

Fishing Platforms

Clean up litter and silt before it goes into thekpa

Would it be possible to install or erect nestingtfairms which may induce osprey to nest and bredide
area?

An osprey stand erected in an appropriate place

Connect SCSU students to the Farmington Canalugir®eaver Pond

Maintenance

Safety

New Haven must learn how expensive taking the iplasit of the storm drains can be. Keep New Haven
Clean!

More help for Nan.

Nan is awesome

More cleanup nest to animal shelter

Don't let a few security risk people make it undable for the other good folks
They (trash receptacles) should probably be andnoréhe ground to prevent vandalism
The park should probably be made accessible td pmde patrols: as a measure of safety for patkqns
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Appendix 8 : Use Ranking Exercise Raw data

Ranking and Categorization of “Values” Suggested

Cumulative
Ranking| Value Identified by Stakeholder Grou Overall Category | Points
1 forming a community People 27
Internally focusec
1 oasis from city life uses 27
1 contrasting wilderness/nature preserye Conservation 27
4 bird watching Conservation 25
Internally focused
5 being there uses 19
5 wildlife watching Conservation 19
7 hiking trails Recreation 18
8 teaching to next generation Educatjon 15
9 sports-athletic Recreatiagn 10
10 destination or exploration for children Education 9

Brainstorming of the uses (complete list)

©CoNok,rwhE

dog walking

bird watching
being there
green space
cutting invasive
water view
fishing for young
canoeing
paining art

10.forming a community
11.collective maintenance
12.oasis from city life
13.teaching to next generation

14.destination or exploration for

children
15. sports-athletic
16. hiking trails
17.picnicking
18.therapy or stress relief
19. contrasting wilderness
20. star gazing
21.wildlife watching
22.reptile exploration
23.drug use
24.air, trash and water filter

--To analyze this data, we organized the uses into the “value” categohestable

above.
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Master Table — all submissions

This table was used to organize the raw data to quantitatively compare the vagus us
demonstrates thmumber of timeandhoweach Use was ranked.

Use

Times
Ranked
#1

Times
Ranked
#2

Times
Ranked
#3

Times
Ranked
#4

Times
Ranked
#5

Times
Ranked

“undesirable”

dog walking

1

bird watching

2

being there

1

green space

cutting invasives

water view

fishing for young

canoeing

paining art

forming a community

collective maintenance

oasis from city life

teaching to next generation

destination or exploration for
children

sports-athletic

hiking trails

picnicking

therapy or stress relief

contrasting wilderness/nature
preserve

star gazing

wildlife watching

reptile exploration

drug use

air, trash and water filter

neighborhood enhancement

vegetation

dragon fly

wildlife teaching for adults
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Appendix 9 : List of Invitees to Stakeholder meeting

All of the people listed below were invited to tBekeholder meeting. Some were invited by emaihie by hard

copy letters, and some personal contact (by phoireperson).

Name Position Organization

Jerry Turick Dixwell Management Team
Roxanne Condon Dixwell Management Team
David Reher FOBPP

All FOBPP members FOBPP

Dr. Lonnie Garris Principal Hillhouse High School

Elsa Calderone Spanish Teacher Hillhouse High Schoo

Joe Canzanella Head Coach Hillhouse High School

Miss Carrie Dillon 2nd grade teacher King Robinson

Stephanie Johnson Supervisor New Haven Animal &helt
Anna Schildroth New Haven Animal Shelter
Lori Hillson New Haven Animal Shelter
Doreen Larson Oboysk New Haven Parks Department
Robert Levine Director New Haven Parks Department

Christy Haas

Deputy Director

New Haven Parks Depant

Wes Downing

New Haven Parks Department

Sgt. Steve Shea

New Haven Police

Richard Rohloff Leiutenant New Haven Police

KD Codish Police New Haven Police

Ed Grant Newhallville Management Team
Joel Meisel Education Faculty SCSU

Robert Sheeley Dir of Maintenance and | SCSU

Construction
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Appendix 10: Poster used to advertise Stakeholder meeting

Fifteen copies of this announcement were postaeditiitout Beaver Ponds Park, with a focus on thenslilse High
School track, which currently sees the most use.
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Appendix 11: Park Diagrams from DTC
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Appendix 12: Key Informant Interview: Parks Department

11/29/06
Attendees:

Performance Management: Roderick Bates
Parks Department: Bob Levine — Director, Kristy haus
1. What makes you most proud of New Haven’s Parks system in general?
They are most proud of the diversity present in parks which range from highly developed
parks like the New Haven Green to very undeveloped “natural area parks” suchRedkast
They feel this is unique for any cities park system.

2.  What does the Parks Dept see as the most important use of BPP?
The sports end of the park — The Bowen field complex is simply the most used portion of
the park, vastly more than the “natural area” portions and is thus the most important cdmpone

3. How does the Maintenance of the Park work? For instance, if we wanted to maks change
to how the park was managed, who would we talk to?

The overall goal for the park maintenance is to keep it clean and safe. Thenaracet
staff's efforts in this regard extends to the Bowen field area as it hagtiestiuse. The
maintenance consist of mowing and trash removal all year except for wintey dinich larger
projects are tackled. The resources available are nearly none and so théyaidthing for
natural areas of beaver pond park. They have worked in conjunction with volunteers and they
recommend this is done through the EIm City Parks Conservancy which is a division oktghe pa
department. Specific maintenance decisions are made by the team foldmaghahe is
apparently responsible for several other parks besides Beaver Ponds. Communitation,wi
through the parks department, is the most direct way to affect what speslfcare done. Any
overall changes in management are unlikely if it involves additional cost.

4. How much of the City’s energy (ie, budget) is spent on active vs. passive oe€reati
Nearly all of the energy is spent on active recreation — specificalBatven field area.

5. What is the Parks Dept’s experience with volunteer labor?

Experience has been great — they like working with volunteers. Apparently thelSeve
Day Adventist are particularly good volunteers. However they have not found them to be
reliable in the long term as they tend to leave or become disinteresteevétdar short single
events they are great.

6. How many Rangers or other environmental educators work with the Parks DepREWHE
do they work exactly?

The rangers and educators do not work at Beaver Ponds — complete information on the
parks ranger program can be foundhtap://www.cityofnewhaven.com/Parks/ranger/index.asp
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The parks involved are East Rock, Edgewood, Light House/East Shore.

7. If you could make one major change to the management of BPP, what would it be?
A larger budget is the only way to see different management. They would alsodie
improvements made to the Bowen Field complex.

8. What role will the dept play in future to make bpp a better one?
The park does not have any plans to alter its management of Beaver Ponds.

9.Comments on the work done or commitment of the communities to manage and improve the
park?

They are very impressed by friends of Beaver Pond, there efforts andssabrnest
seems to surprise them with its effectiveness.

10. What is the budget for park maintenance?
They do not know the park specific budget, but the overall budget for all parks and
activities in a given year is approximately 5 million.

11. Is there or was there a long term maintenance plan for the park — has it liésh fulf
No — the cleaning of the dam they feel is the city engineers respinsibilt requires
equipment and effort beyond that which is available.

12. Does any of the maintenance require coordination with other city departménds suc
engineering (the dam)
See above

13. Does that parks dept ever work as a conduit for education?
The Ranger program is the conduit for education.
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Appendix 13: Diagram of Catchment Basin

Taken from DTC 1999.
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Appendix 14 : Native Vegetation Wetland Cross Section

Taken from: New England Wetland Plants. February 17, 2007.
http://www.newp.com/wetland%20cross%20section.htm
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Appendix 15: Areas for Each Zone

Zone Name Total Acres

Animal Shelter stand 0.6
Artemesia fill soils 0.4
Cattails 0.1
Crescent Street Strip 0.6
Cut phrag 0.2
Hedgerow 0.1
Meadow 0.6
Mixed submerged forest 1.2
Model riparian 0.1
Native dominant 0.1
North Pond Dominated non-native 0.6
North Pond Mixed Native and NN 1.0
Oak Maple forest plot 0.2
Olive and dogwood 0.4
Phrag riparian 2.1
Phrag water 2.2
Red Maple Swamp 6.8
Sherman Forest 5.8
Silver Maple stand 1.1
South Pond Mixed Native and NN 1.3
URI manicured area 1.6
Water-logged riparian 0.5
Total Acreage in Zones 27.7
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Appendix 16: Brainstorm of Park Values

All potential uses of the park suggested at the Stakeholder Meeting:

25.dog walking

26.bird watching

27.being there

28.green space

29. cutting invasive
30.water view

31.fishing for young
32.canoeing

33.paining art

34.forming a community

35. collective maintenance
36. oasis from city life
37.teaching to next generation
38.destination or exploration for children
39. sports-athletic

40. hiking trails

41. picnicking

42.therapy or stress relief
43. contrasting wilderness
44.star gazing

45. wildlife watching
46.reptile exploration
47.drug use

48.air, trash and water filter

Appendix 17 : Detailed analysis of Key Informant Interviews

All interviews were analyzed in terms of our coding groups: MaintenanceaCRmjects, Use,
Conservation, Safety, and People. Topics discussed during the interviews were lumpad int
coding groups. Capital projects, use of the park, and conservation were the most frequently
discussed categories. The graph below summarizes the frequency with whiitfetbat
categories were discussed. While it is interesting and useful to see eathegories are on
people’s minds as a whole, the interviews are most valuable because they give pgenple, w
familiar with the park and the surrounding area, a chance to voice their opinions anmdth@or
management plan. These opinions and thoughts are summarized in the following sections and
the figures below.
Maintenance

Mowing: Of those who discussed maintenance issues, mowing was the most common
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concern. Everyone said that they would like to see less mowing in the park and more of a
conversion to natural settings like meadows or wildflower fields.

Phragmites control: The members of the Friends of Beaver Pond Park have been combating
the phragmites (an invasive wetland species) in the park for several @earferson
commented that efforts on phragmites removal should continue. Wes Downing of the Parks
Department commented that he did not believe the Parks Department would be able to
commit resources to that effort due to their tight budget constraints.

Trash: Two people mentioned that trash was a problem in the pond and that devices should
be constructed to prevent trash from entering through the storm drains.

Fences: One person felt that there are too many fences in the park and that they should be
removed.

Volunteers: One person lauded the volunteers who have worked to beautify the park and
expressed thanks to the Urban Resources Initiative.

Capital Projects

- Dredging: Dredging the ponds has been a topic of discussion among Friends group. Initially
it appeared that many were in support of dredging the pond. However, those who spoke
about it in the interviews had either neutral or negative opinions about it. One person stated
that it would be expensive and that dredging was not a priority, but that he understood the
recreational benefits that dredging would have. Another person suggested sioaitithe
pond be allowed to convert to wetland and that the north pond be dredged for those who want
to use the water for things like fishing and canoeing. One person had mixedsfeblg
dredging the pond because she felt it could bring too many people to the park. Two people
said that they did not want the ponds to be dredged.
Bike Trail: One person would like to see a bike trail around the north and east ends of the
north pond as a section of a Greenway trail connecting West Rock and East Rock Parks.
Walking Trails:Several people mentioned installing trails in the park. One person specified
putting a trail along the east side of the south pond next to Sherman Avenue, and another
would like to see a wooden staircase leading down the bank along Crescent Street.
Tent City: One person mentioned that the remains of the homeless encampment should be
removed.
Dam Removal:One person would like to remove the dam.
Signage: Two people said that they would like to see more interpretive and informational
signs in the park.

Use
Educational: People have expressed interest in using the park for educational purposes. One
person thought that wildlife at the park could be used as an educational tool. The principal of
the adjacent high school and the receptionist at the adjacent middle school saidrhat sc
classes used to use the pond as a teaching tool. However, due to changes in teachers and
curriculum respectively, the ponds have not been used recently.
Passive: Several people reported that users of the park come to relax, sit on the benches,
walk, and look at the water. Some people walk their dogs and children come to ride their
bikes. It was also reported that people use the park as a way to get to other places.
Water-use: Several people mentioned using the pond for fishing and canoeing.

Seasonal:One person mentioned that the park is heavily used between March and
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November and that the winter months are quiet.

Bird Watching: One person talked about using the park to watch birds.
Sports/Exercise:The principal of Hill House High School explained how the school uses the
park for football, baseball, and cross-country. He said that he would like to have tennis
courts as well, as the track was built on top of the old tennis courts. He also reported that
large numbers of people attend the football games.

Conservation
Aesthetics:People mentioned that they prefer the “natural” look of the park. One person
specified that he would like to feel completely removed from the urban environntbimt wi
the park.
Wildlife: Many people express their love of wildlife and a desire to make the park a good
habitat for wildlife.
Native Plantings:Several people expressed a desire for more native plants and less
ornamental plants and suggested that the area between the high school fields and the pond
and the area along Crescent Street north of Fournier Street be meadowHiglafiowers.
One person suggested planting more trees on the North Pond along Fournier Street
Wetlands: One individual expressed value for the wetlands at the park because they provide
an interesting contrast to the urban surroundings.

Safety

Five out of the six thoughts about safety were expressed by women, and two of themeedfere
the recent rape of a Southern Connecticut State University student. One perssseexpre
concern for the safety of children who use the park to cut through as they walk flageshan
who works at the animal shelter on the south pond believes that the park is unsafe and that it
would be dangerous to put trails in there. A resident who visits the park reguldrigetashe
cannot completely relax because she is concerned about her safety. One pthah reaire
police should patrol the area, especially if trails are installed, and anotben geiggested
opening up site-lines by removing invasives.

People

Connect userdvlany of those interviewed noted that communication was poor between user
groups and expressed a desire to connect the different user groups of Beaver IRoGuh@ar
person thought that opening up views of the ponds to people who are unable to see them could
help connect people to the park. Another person felt it would be a good idea to improve the
relationship between the Friends group and SCSU, perhaps starting with emvitalngnoups

on campus.

User conflict: Several people mentioned that tensions exist between the different user groups.
One person mentioned that it is not clear who owns the park since there arelasyeral
institutions on the parkland.

Human/wildlife conflict: One person mentioned that she wanted to bring people to the park, but
that she was simultaneously concerned that too many visitors would disturbewildlif

Attract new usersOne person noted that as cleanup work in the park progresses, more people
become interested in using the park.
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Other
- Someone suggested that Beaver Pond Park needs something that it can bedasstbciate
like an artistically designed osprey platform for example. It should betkorg that is
unique about Beaver Pond Park and something attracts people to the park.

Another person mentioned that a lot of people have great ideas about the park, but that
ultimately what can be done is limited due to funding constraints.

These thoughts are visually represented on the next two pages. Please seeethbdigw for a
frequency breakdown of the different conversation topics.

Various ways people discussed using the park

One-time capital projects that people
discussed. Note: People had different
opinions about the projects. Some
people were in favor of dredging,
some were not; some people were in
favor of trails, some were not.

Topics discussed in
connection with
conservation
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NSE

Topics discussed in relation to
maintenance (Note: Landscaping
includes issues related to ongoing
mowing and mulching of manicured
park areas.)

Topics discussed in relation to
people

Topics discussed in relation to
safety
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Appendix 18: Species List from URI by Year Planted

Year

Species Number | planted
Arborvitae 9 2003
Arborvitae 1 2004
Arrowwood viburnum 6 2004
Bayberry 10 2005
Bearded iris 5 2005
Black-eyed susan 4 2006
Black-eyed susan 7 2005
Highbush blueberry 3 2006
Cardinal flower 6 2005
Chinese elm 1 2004
Chokeberry 3 2005
Clethra 2 2004
Clethra 12 2005
Clethra 6 2006
Coriopsis 8 2006
Crabapple 2 2005
Daylilies 12 2005
Eastern red cedar 1 2004
Eastern red cedar 2 2005
Echinacea 5 2005
Epimedium 3 2005
Exbury azalea 4 2005
Hawthorn 1 2005
Highbush blueberry 3 2005
Inkberry 3 2004
Inkberry 5 2005
Inkberry 9 2006
Itea 12 2006
Japanese iris 3 2005
Japanese silvergrass 5 2005
Joe pye weed 3 2005
Juniper 2 2005
Kwanzan cherry 1 2004
Liriope 12 2006
Lobelia 3 2006
Mountain laurel 3 2005
Mountain laurel 9 2006
Mugo pine shrub 3 2004
Nannyberry 3 2005
Ninebark 9 2006
Oak 1 2003
Penstemon 5 2005
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06

Pinxter bloom azaleas (rhod. Periclymenoides) 62
Redbud 1 2004
Red maple 2 2003
Redtwig dogwood 6 2005
River birch 1 2004
Scotch broom 3 2006
Sedum 2 2005
Sophora 1 2003
Sophora japonica 1 2004
Spirea 2 2004
Swamp azalea (rhod. Viscosum) 20
Swamp milkweed 6 2005
Sweet gum 1 2004
Hatfield yew 9 2003
White oak 1 2004
Winterberry 3 2003
Winterberry 3 2005
Yucca 3 2005
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Appendix 19: Examples of Educational or Recreational Wetlands

Example 1: Orono Bogwalk, Maine

Size of wetland616 acres.
Length of boardwalk4000 ft
Further information:
http://www.oronobogwalk.org/

Orono Bogwalk’s description of the process o
building the boardwalk:

“The boardwalk consists of 509 8-ft long by 4+
ft wide boardwalk sections made out of rough|
sawn hemlock lumber. The lumber was all cuf
to size and assembled at a boardwalk assem
area where the inner or bus parking lot is now
located (near boardwalk: see map on this
website). The cut lumber was dipped in a
waterproofing bath, and then assembled into

y

sections using jigs to assure uniformity of
boardwalk sections.
The boardwalk trail, already surveyed and ma

Figure 56: Map of Orono Bog Park.
rked the prior winter, wasdcieaideveled to

receive the boardwalk sections. Leveling and clearing were kept to a miriommeserve the

natural character of the bog. This boardwalk '

'floats" atop the water saturateBquings,

consisting either of plastic-wood composite material or dock floats weredpbacie trail to

receive the boardwalk sections. These footing

s hold the boardwalk above spring high wate

extend the life of the boardwalk by keeping the wood dry.

Each boardwalk section was rolled out on a special cart to the boardwalk trail and {mpdesd a
footings. The boardwalk was extended like constructing a railroad. Each time aatien w/as
put in place, the boardwalk got longer. The new section was rolled to the end of the already
emplaced boardwalk where it was put in place. Sections were placed in thisthayigiht and

left sides of the 3400 foot long boardwalk loop

bog, and a "golden spike" celebration took place. The 509 8-foot long sections do not quite total
to the 4200 ft long boardwalk because additional length is added by wedge-shaped structures

wherever the boardwalk takes a turn.
The boardwalk took 8 months to build -- June-

, until the two sides joined in the middle of the

November 2002 and May-June 2003 -- by an

average of 4 builders per day. The work was done by the Maine Conservation Corpsi@harle
Correction Facility personnel, and over 100 individual volunteers.”
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Example 2: Las Vegas Wetland Park Nature Preserve

Wetland Areal130 acre Nature Preserve

Boardwalk LengthBoardwalk not yet constructed. Over 2 miles of trails.

Notable featuresnvetland exists only because of increased wastewater from City Mdgss; it
is a stormwater wetland.

Further information:

http://www.co.clark.nv.us/parks/wetlands/Wetlands_Nature Preserve.htm

Figure 57: Map of Las Vegas Wetlands Park.
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Appendix 20: Invasive Species Removal: Strategies for Specific
Plants

We have included selections from “Invasive Plants in Beaver Pond Park, New Haven,
Connecticut: Origins, Impacts, and Management Options,” written by Colldkva8

and Tenley Wurglitz in the fall of 2005. They wrote the paper in connection with a Yale
Forestry class about invasive species.

After the initial removal of the invasive species, continued maintenance aodalem
required for several years at least. This is because plants store sutrigeir roots

over the winter. In the spring, they use this stored energy to grow new shoots. The best
time to remove most plants is after they have leafed out and produced immature seeds
and before they have allocated their resources back to their roots. Aftet geaesaf
repeated removal at the correct time, plants will not have enough energy stibreid i

roots to produce new shoots.

Some of the removal methods involve the use of herbicides. Caution should be taken and
chemicals should be used appropriately according to the labels on packages. Some
chemicals like triclopyr should not be used near water, as it can be damagingtto aqu

life and water quality. Herbicide use should be directed by people who have experience.

It is NOT recommended that regular volunteer workdays involve herbicideaipuhs.
Although more labor intensive, repeated manual removal, without the use of herbicides,
can be quite effective.

Contents:

Burning Bush Control Methods............ccco i e ene e ... Page 165

Multiflora Rose Methods..........cccov it i eee e e PAQE 166

Oriental Bittersweet Control MethodsS..........c..c.oiiii i e Page 167

PhragmitesControl Methods. .........oovi i e e e Page 168
DO NOTNING ..ttt e e e e Page 169
1] o Y = (o (=3 [G1°
HerDICIAE . .. Page 170
YU ] 4= T2 O = U Page 171

Tree of Heaven and Norway Maple Control Methods........................cce v e .Page 172
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Copied directly from: The Nature Conservancy: The Global Invasive Spettiasve,
http://thcweeds.ucdavis.edu/esadocs.html

Control Methods: Burning Bush (a.k.a. Winged Euonymus)

“Seedlings up to 60 cm (2 feet) tall can be easily hand-pulled, especially wheail tise
moist. Larger plants and their root systems can be dug out with a spading fork @mgthile
a weed wrench.

“Larger shrubs can be cut. The stump must be ground out or the re-growth clipped. The cut
stump can also be painted with glyphosate immediately after cutting, iiodjdiae label
directions. Where populations are so large that cutting is impractical, kerfgtyphosate)

may be applied as a foliar spray. This is most effective during the eangesumonths.

“An extremely labor intensive method to prevent spread is to trim off all theffow

“Plant native or non-invasive alternatives such as spicelirstiefa benzoijy Strawberry
bush Euonymus americanysnaple-leaf viburnum\iburnum acerifoliur wild hydrangea
(Hydrangea arborescepshighbush blueberryaccinium corymbosumnative red
chokeberry (especially the cultivAronia arbutifolia'Brilliantissima’) or the non-invasive
exotic Korean spice viburnunvipurnum carlesi. Ask your local native plant society for
further alternatives.”

Recommendations for Beaver Pond Park:
Hand-pull or dig out small Burning Bush shrubs after rain when the soil is moist.
Larger shrubs should be cut at the base and the stem painted with glyphosate.
Foliar spray herbicide is NOT recommended, as desired plants could be killed by the
spray.
Plant native shrubs in place of Burning Bush.
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Copied directly from: The Nature Conservancy: The Global Invasive Spettiasve,
http://thcweeds.ucdavis.edu/esadocs.html

Control Methods: Multiflora Rose

“Repeated mowing will control the spread of multiflora rose, particulahgresthe grass cover

is dense (Scott 1965, Fawcett 1980). Fawcett (1980) stated that mowing several yeae

would prevent multiflora rose seedlings from becoming established. At the Woodborne
Santurary in Pennsylvania, annual mowing in July helped control the spread of mulbiélera

but did not eradicate it (Stone 1982). Mowing can be difficult due to terrain, when the hedges
become established in wooded and brushy pastures. It is also difficult, if not impdssidav
when the individual clumps reach their mature size, which may exceed 10 ft. in he&fhftby

in diameter (Doudrick 1987).

“Hand cutting of established clumps is difficult and time consuming. Fawcett (1980)
recommended use of a bulldozer to knock down large rose clumps but cautioned that further
control would be necessary due to resprouting and because seeds will be spreadiaateger
readily on the disturbed soil. At Woodborne, a large hedge cutter was used to top cot ten f
high rose clumps. Following this, annual mowing has prevented the re-establishtaeg of
clumps and kept the field open (Stone 1982, Davison 1987).

“Glyphosate is effective against multiflora rose in a 1-2% V/V solution (Ad977, Lynn et

al. 1979, Barbour and Meade 1980, Albaugh et al. 1977, Sherrick and Holt 1977, Fawcett et al.
1977). Although Reed and Fitzgerald (1979) reported glyphosate to be relativelytineffec
giving 25-75% stem Kkill over one season after a spring application, they did not follow+up thei
results to check for residual control the following year. Lynn et al. (19p9)texl that a spring
glyphosate treatment on R. multiflora showed increasing control over the grassmnsto
complete control by the following spring. Treatments in the fall showed no resulthent
following spring, when effective control was realized (Lynn et al. 1979). Ah@&¥} reported
almost complete control of multiflora rose by the end of the second growing séasanlate

June application of either 1.5 or 3.0 Ib/100 gal glyphosate, and noted that grasses growing
underneath the roses were unaffected indicating that the spray on the roseyodi stor
penetrate to the ground. Albaugh et al. (1977) found that the rate of application of gigphosa
could be reduced to a 0.5% V/V solution for effective control with the addition of a satfacta

Recommendations:
Focus removal efforts in the riparian zones in areas of high native speciegyivers
Young plants should be removed at the roots and older plants should be cut at the base of
the stem.
Stems could be painted with glyphosate. However, the spray method would not be
recommended at the park due to the close proximity of desired native vegetation.
It is unlikely that this plant can be removed from the park, so it is best to keep it at bay
and out of areas of high native species diversity.
After multiflora rose removal, plant in with native species (see native sgetje
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Copied directly from: The Nature Conservancy: The Global Invasive Spettiasve,
http://thcweeds.ucdavis.edu/esadocs.html

Control Methods: Oriental Bittersweet (Celastrus
orbiculatug

Method 1: Triclopyr Applications

“A successful control technique was developed by Dreyer (1988) for dense, low patches
of C. orbiculatus where herbicide use is appropriate. Vegetation in the erdiis ant to the
ground early in the growing season and allowed to resurge. Approximately one atenth |
foliar applications of an herbicide containing triclopyr (Garlon 4, a triclegyer, or Garlon 3A,
a triclopyr salt) mixed at 1% to 2% in water and applied by backpack spraye¢nme=sgentially
100% rootkill of C. orbiculatus. No off-target damage or root uptake by adjacent planeehas b
noted in over four years of using this technique. The same study found foliar applications of
glyphosate (Roundup, Rodeo) and amitrole (Amitrol, Weedazol) were both ineffiactive
rootkilling C. orbiculatus.

“Another advantage to using triclopyr instead of glyphosate is that it do&glnot
monocots. Thus grasses, sedges, liliaceous plants, etc., will not be killed anthuaiitl te
prevent soils from being completely exposed. These remaining plants oftematisprayed
sites a year after treatment. Triclopyr is also the active irgmedn relatively dilute form, in the
Ortho product Brush-B-Gone which, unlike Garlon, is not a restricted use chemical.

“Hutchison (1992) reports foliar applications of a 2,4-D and triclopyr mixture (Boogs
to C. orbiculatus will effectively "reduce the population” when applied in mid taJeteber.

“In locations where large vines climb high into trees, cutting and treatingrieestimp
surface with a triclopyr-containing herbicide is a logical procedure. Thesténes hanging in
the trees will decompose and fall within two to three years.

Method 2: Cutting and Glyphosate Applications

“Hutchison (1992) recommends cut surface treatment with "100% Roundup"
(presumably undiluted with water) applied at the time of the last killing, foosthe included no
data concerning the effectiveness of this technique.”

Method 3: Removal or Cutting without the use of herbicide

Recommendations for Beaver Pond Park:
Oriental Bittersweet is prolific in the park. It is found in abundance in thaaipand
forested zones. Complete removal of Oriental Bittersweet would be veryinémsive,
if not impossible.
Focus removal efforts in the riparian zones in areas of high native speciegydivers
Due to the proximity to the ponds, the herbicide triclopyr should not be used.
Young plants should be removed at the roots and older plants should be cut at the base of
the stem, causing the vines in the canopy to die.
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Taken From: Sullivan and Wurglitz, “Invasive Plants in Beaver Pond Park, New Haven,
Connecticut: Origins, Impacts, and Management Options,” February 2006.
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Taken From: Sullivan and Wurglitz, “Invasive Plants in Beaver Pond Park, New Haven,
Connecticut: Origins, Impacts, and Management Options,” February 2006.
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Taken From: Sullivan and Wurglitz, “Invasive Plants in Beaver Pond Park, New Haven,
Connecticut: Origins, Impacts, and Management Options,” February 2006.
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Table 26 PhragmitesRemoval Methods Summary Chart:

Criteria Do Nothing Repeated Cutting (3 Years) Stem-Cut Herbicie
Cost Low Low Medium
Effectiveness

Longevity Low High High

Reliability Low Medium Medium
Pubic High High Medium

acceptance

Volunteer Low High High
Labor

Recommendations forPhragmitesRemoval in Beaver Pond Park:

RemovePhragmitesn the park using the “cutting method” or “herbicide stem-cut
method.”

Focus removal and control efforts in areas that have already been treated aasl in are
with higher native species diversity.

Most importantly Phragmitesshould be cut after the energy in the roots has been used to
produce above-ground growth.

Stay positive! Phragmiteds very aggressive and very difficult to control. Rather than
trying to removePhragmitesrom the ecosystem, try to keep it away from invading the
areas with more native plant diversity.
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Copied directly from: The Nature Conservancy: The Global Invasive Spettiasve,
http://thcweeds.ucdavis.edu/esadocs.html

Control Methods: Tree of Heaven (This method can also be
applied to Norway Maple.)

“PHYSICAL CONTROL. The two types of physical control methods discussed belawual

and mechanical, produce slash (i.e., cutting debris) that can be disposed of Hytesewaicues.

If cut before seeds are produced it may be piled and left for enhancement of wablitat (i.e.,
cover for small mammals). Debris may be fed through a mechanical chipper drat usalch
during revegetation procedures. Care should be taken to prevent vegetative reproduction from
cuttings. Burning the slash piles is also effective in disposing of slash.

“MANUAL CONTROL. Manual methods use hand labor to remove undesirable vegetation.
These methods are highly selective and permit weeds to be removed without damage t
surrounding native vegetation.

“Hand Pulling: Ailanthus is probably best controlled by manual removal of younjregse
Seedlings are best pulled after a rain when the soil is loose. This fesiliéanoval of the
rooting system, which may resprout if left in the ground. After the tap root has delalupe
would be extremely difficult. Plants should be pulled as soon as they are large enawagip to g
but before they produce seeds.

“The Bradley Method is one sensible approach to manual control of weeds (RdllBaibe
1985). This method consists of hand weeding selected small areas of infestatipedifi@ s
sequence, starting with the best stands of native vegetation (those with ttleetie@isof weed
infestation) and working towards those stands with the worst weed infestaii@fly] weeds
that occur singly or in small groups should be eliminated from the extreme edbges of
infestation. The next areas to work on are those with a ratio of at least twe natexery weed.
As the native plant stabilizes in each cleared area, work deeper into theotéimemost dense
weed patches. This method has great promise on nature reserves with low budgets and wi
sensitive plant populations. More detailed information is contained in Fuller and Ba8%).

“Cutting: Manually operated tools such as brush cutters, power saws, axes, maobetes
and clippers can be used to cut ailanthus. This is an important step before many ithés me
are tried, as it removes the above-ground portion of the plant. For thickly growing, multi
stemmed shrubs and trees, access to the base of the plant may not only bebdiffdarngerous
where footing is uncertain.

“Hand Digging: The removal of rootstocks by hand digging is a slow but sure way iafyilegt
weeds which resprout from their roots. The work must be thorough to be effectiweryapiece
of root that breaks off and remains in the soil may produce a new plant. Such a techaidye i
suitable for small infestations and around trees and shrubs where other metmadpeaetical.
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“Girdling: Girdling involves manually cutting away bark and cambial tissareund the trunks
of undesirable trees such as ailanthus. This is a relatively inexpensive medhsdlane with
an ordinary ax in the spring when the trees are actively growing. Hardwo®#&sown to
resprout below the girdle unless the cut is treated with herbicides. Although ltema
undesirable to leave standing dead trees in an area, this technique has been sldowe to re
stump sprouting in live oaks, and may be a useful technique for controlling ailanthus.

“MANAGERIAL CONTROL. In most cases ailanthus prevents the establishofether native
plants and must be initially removed. Following physical or thermal renodvahture plants,
root crowns must be treated to prevent resprouting. Seedlings of native plant speailys
cannot establish fast enough to compete with sprout growth from untreated stuipbhuaiis
shade tolerant, so presumably can and will sprout under other plants.

“Spot Chemical Methods: Spot chemical methods consist of various techniques forlynanual
applying herbicides to individual plants or small clumps of plants (such as stymputss.
These methods are highly selective as only specific plants are treatgcré&meost efficient
when the density of stems to be treated is low.

“Jones and Stokes Associates (1984) reviewed a variety of spot chemical techifigues
following is an excerpt from this report, listing techniques in order of increasisgjbility of
herbicide exposure to the environment or to humans in the vicinity of treated plants.

1) Stem injection: Herbicides are injected into wounds or cuts in the stems or trunks of
plants to be killed. The herbicide must penetrate to the cambial tissue and be water-
soluble to be effective. The chemical is then translocated throughout the tree and can
provide good root-kill, and thus prevents resprouting.

2) Cut stump treatment: Herbicides are directly applied to the cambiadrangzd the
edges of freshly cut stumps. Application must occur within 5-20 minutes of cutting to
ensure effectiveness. McHenry (1985) suggests late spring as the best seasbis.to do t
In early spring sap may flow to the surface of the cut and rinse the chenidgl ather
times of the year translocation is too poor to adequately distribute the chemical
Applications may be made with backpack sprayers, sprinkling cans, brush and pail, or
squeeze bottles. This treatment is effective in killing root systems of sgyouti

hardwoods. Picloram should not be used for this technique as it is known to "flashback™

through root grafts between treated and untreated plants and may damage tteduntrea
individuals.”

Recommendations:
Seedlings and saplings should be removed at the roots with shovels.
Due to the sprouting capabilities of Tree of Heaven and Norway Maple, lezgsr t
should be girdled and left as standing shags. These snags will make good wildlife
habitat.
If larger trees are felled, the stumps should be painted with glyphosate to discourag
sprouting.

Due to the presence of these trees throughout the park, this will be an ongoing project
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Appendix 21 : Neighbor Relations, Increasing Involvement

The more people know and care about Beaver Pond Park, the more community support
will be available to advance a management plan. Therefore, we urge the Grmunu$o reach
out to other institutions and communities surrounding the park. Improved community relations
would be an effective way of increasing the volunteer base and community pride irkthé pa
could also help integrate Beaver Pond Park into the curriculum of nearby New HaoetsSc

The following options could be used in garnering support for the park:

Do Nothing: No effort or resources could be applied to increasing communication and
involvement with surrounding communities or institutions.

Increase involvement of surrounding institutions: The FOBPP Community Relations Chair
would be responsible for meeting with area schools, religious institutions, RgpkstDent, and
the Police Academy to foster relationships and discuss ways in which these @polapise
involved.

Increase involvement of community and institutions: The FOBPP Community Relations
Chair would increase involvement and communications with both surrounding institutions and
the greater community through neighborhood watch groups and other means.
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Recommendations:

The FOBPP Community Relations Chair should engagedmmunity and institutions
surrounding the park. This will increase publicaa@ness, political support, and the base
from which to recruit volunteers.

Particular stress should be placed upon commuanitatith the Parks department, SCSU,
the Police Academy, and area schools.

Consistent effort should be made to contact thestiutions, regardless of response.
People within the institutions are likely to charayer time. If one person is unwilling to
support the park, it is possible that a secondamargt the institution will be interested.
The potential for large benefits are readily appaead great enough to justify what will
likely be a considerable effort initially. Thisrther justifies the creation of the
Community Relations Chair to ensure that commuitnadoes occur (please see the
Management Structure Recommendations).

It is important to consider that issues like theating range require large numbers of
people to voice their opinion before change isizedl at the level of city government. With
a focused effort on building relationships withgiéors, FOBPP will enhance its ability to
influence city government. It is in this way tie®BPP will be able to exert political
influence that far exceeds its actual size and mcivgoals such as the relocation of the
shooting range or increased funding for capitajquts.



Appendix 22:
Species

Green Heron

Pied billed grebe
Least bittern

Virginia rail

Marsh wren

Yellow warbler
Common yellothroat
Redwinged balckbird
Swamp sparrow
Night heron

Wood duck

Mallard

Canada goose
Killdeer

Wood cock
Red-shouldered hawk
Screech owl

Red necked pheasant
Mourning dove
Downy woodpecker
Flicker

Ruby throated hummingbird

Eastern kingbird
Phoebe

Willow flycatcher

Tree swallow

blue jay

Eastern crow

House wren

Tufted titmouse

Black capped chickadee
Wood thrush

Veery

Catbird

Mocking bird

Robin

Ovenbird

Red eyed vireo

White eyed vireo
Cowbird

Bronzed grackle
Cardinal

Rose breasted grosbeak
Song sparrow

Chipping sparrow
Double crested cormorant
Mute swan

Snow goose

Potential - suggested
by Roland Clement

PR R R RR

Bird List for Beaver Pond Park

Seen in BPP - Ranger Dan

1
1

==
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American black duck
Gadwall

Common merganser
Hooded merganser
Herring gull

Ring billed gull

Great black-backed gull
Great blue heron

Great egret

Snowy egret

Black crowned night heron
American coot
American woodcock
Wilson's snipe

Spotted sandpiper
Ring-necked pheasant
Sharp-shinned hawk
Northern harrier
Cooper's hawk
Red-tailed hawk
Broad-winged hawk
Bald eagle

Osprey

Turkey vulture

Black vulture

American kestrel

Merlin

Peregrine falcon
Eastern screech owl
Great horned owl
Barred owl

Monk parakeet

Rock dove

Common nightwalk
Belted kingfisher
Northern flicker
Red-bellied woodpecker
Yellow-bellied sapsucker
Hairy woodpecker
Eastern phoebe

Barn swallow

North rough-winged swallow
Chimney swift

Fish crow

American crow
Common raven

White breasted nuthatch
Carolina wren

Gray catbird

Northern mockingbird
American robin

Cedar waxwing
Warbling vireo

Blue headed vireo
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Blue winged warbler
Yello warbler

Red winged blackbird
Brown-headed cowbird
Common grackle
Baltimore oriole
European starling
Scarlet tanager
Nothern cardinal
House finch

American goldfinch
Eastern towhee

White throated sparrow
Tree sparrow

Dark eyed junco
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Appendix 23 : Storm Drain Stencil information and examples

The EPA maintains a site with detailed informatiznhow to undertake a stenciling
campaign from planning to execution. The site lmarfound at the following address:
http://www.epa.gov/adopt/patch/html/guidelines.html

The EPA stenciling website should provide the nemgsinformation for the Friends of
Beaver Pond to organize a stenciling campaign. SMigtineating the location of the storm
sewer inlets within the Beaver Ponds watershedhaldby the City of New Haven
Engineering Department.

Chesapeake Bay Foundations website for their higitgessful stenciling program:
http://www.cbf.org/site/PageServer?pagename=aatiottloors stencil
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Appendix 24 : Sample recording form for dam managernt

Record of Limited Management of Wintergreen Brook ‘Dam”

Date and

Who performed
action?

Height of dam prior | (measure from the same point each time. If posgitd&asure

to management relative to the concrete structure, as that heighltbe constant.)
action

Height of dam after
management action

Rain events in week| Date: Severity of event:

following

Management Action| Date: Severity of event:
Date: Severity of event:

Observed water Date:

level -- 3 days after| (describe a given location (the same location evieng) with
Management Action| reference to some feature such as a particular oregerhaps
bench in the URI Manicured Area)

(a possible addition to a verbal description wobkla
photograph of one particular location on the pomdeline)
Observed water Date:

level -- 1 week afterl (same as above)

Management Action
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Appendix 25 : Photograph of the team

Figure 58: Photograph of the Yale student team: Frm left to right: Margaret Carmalt,
Roderick Bates, Rachelle Gould, and Krishna Roka.
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