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An Inventory of Existing, Scheduled and/or Plannedmple-
mentation Actions in Support of the Eagleville Bro&k TMDL

Executive Summary: As part of their responsil@itunder the Clean Water Act, the
Connecticut Department of Environmental Protec{ioMDEP) has developed and issued a Total
Maximum Daily Load (TMDL) analysis for Eagleviller8ok, approved by the US

Environmental Protection Agency (EPA) in Februa®@2. The Eagleville Brook watershed is
located in Mansfield, Connecticut and includes dipo of the University of Connecticut
campus. The Eagleville Brook TMDL is the firstthre nation based not on a specific
pollutant(s), but on impervious cover, a landscapieator that integrates the many impacts of
urban development. This report will outline anentory of existing, scheduled and/or planned
implementation actions in support of the Eaglevlteok TMDL.

Introduction

Storrs is part of Mansfield, CT and is locatedha eastern part of Tolland County. The
University of Connecticut (UCONN) main campus, withbuildings, parking lots, sidewalks
and roadways, is the dominant feature of Stortern8vater drainage from the university
campus either flows towards the Fenton River orarols the Willimantic River via Eagleville
Brook. Using water quality evaluations with brdeksed bio-indicator species, the CTDEP
determined that Eagleville Brook is not meetingevajuality standards required for aquatic life
support and listed it as impaired in 2004.

Many studies have concluded that water qualitynigacted once the impervious cover (IC) in a
watershed exceeds 10% and becomes impaired onte éxeeeds 25%. Estimates on the
amount of impervious cover in the upper reachegb®®.4 square mile watershed for Eagleville
Brook are 27%. A conservative target establishethe CTDEP to reduce the effective
impervious cover to less than 12%, through improstedmwater management, is the goal of the
Eagleville Brook TMDL in the portions of the watbesl where IC exceeds 12%. In portions of
the watershed where current IC is below 12%, thgetds to prevent further degradation by
utilizing Low Impact Development design strategaasl maintaining the effective IC below

12%.

The Resource, Environmental Problems

Eagleville Brook is a first and second order streaiginating on the UCONN campus.
Eagleville Brook has a 2.4 square mile drainaga arel is tributary to the Willimantic River at
Eagleville Pond. The Eagleville Brook watershedrdra portion of the UCONN campus in the
Storrs section of Mansfield, Connecticut. Thereteu@ separate stream sections in the upper
Eagleville Brook watershed that are piped undengddoeneath the UCONN campus. One
section is underground for approximately 600 fewt drains an intermittent section of the upper
watershed. The section downstream of Swan Lakadenground for approximately 1,700 feet
and daylights just downstream of a strip mall aanbrth side of North Eagleville Road. While
underground, it is combined with the stormwateirdrge system for a portion of the UCONN
campus.



Eagleville Brook is classified by the CTDEP as asSIA
stream. As a Class A stream, its designated uagsmolude
providing for a drinking water supply; fish andlaife
habitat; recreational use; as a source of watesdacultural
and industrial uses and other legitimate usesydiag
navigation. Kings Brook, a named tributary to Eagle
Brook, is also designated a Class A stream. R&gofain
Connecticut limit discharges into a Class A strearanly
discharges originating from public or private diimkwater
treatment systems, dredging and dewatering of d@redg
materials, emergency and/or other clean water diges.

Since 2004, monitoring of Eagleville Brook has deteed
the water has not been meeting water quality stalsdar
aquatic life support based on fish and aquatic
macroinvertebrate studies. In addition, 2088 State of
Connecticut Integrated Water Quality Repaldo lists the
upper section (from the confluence with Kings Brawkthe
east side of North Eagleville Road to the headwatear the
UCONN Campus just crossing Stadium Road) has also
exceeded recommended allowancesseherichia coli. S ———
Heavy volumes of stormwater are directed to thddsdlte Brook channel, causing severe bank
erosion along its course. The delta formed atbath of Eagleville Brook where it enters the
Willimantic River at Eagleville Pond (pictured dmetcover of this report) is evidence of the high
sediment load carried by this brook. Stormwatso @harries pollutants from a variety of non-
point sources. These pollutants include heat tearesl from solar exposed surfaces and sand
and road salt from treated roadways. It is likélgt the combination of surface-warmed
stormwater, sediment and other contaminants haadent unfavorable conditions for the
existence of the expected biotic community.

The Solution

The solution to improving water quality that widldd to the delisting of Eagleville Brook from
the Impaired Waters List (also known as the CTDBEBd3ist) is to retrofit the storm drainage
system in the upper watershed area to interruppitie stormwater conveyance system and
increase the opportunities for stormwater to irdtk into the ground rather than runoff to the
nearest piped or channeled system.

In the upper Eagleville Brook watershed, it is imtpat that any new construction should include
Low Impact Development (LID) measures to encoutgenwater infiltration with no net
increase in stormwater runoff volume as undeveldaed is covered with impervious surfaces.

A third strategy must include preventing those suaahe watershed with less than 12%
impervious cover from exceeding the 12% threshdidinicipal regulations should be revised to
encourage Low Impact Development strategies for cawstruction. Existing developed



property owners should be encouraged to installgardens, rain barrels and streamside buffers
where appropriate to improve the water quality agleville Brook.

Based on an analysis of the land use in the wagdrsmpervious cover conditions and targets
were determined. The table below has been extréiciadA Total Maximum Daily Load
Analysis for Eagleville Brook, Mansfield, CT.



To achieve the above stated TMDL targets, it e a combination of efforts:

Collect complete baseline data relating to existmpgervious cover, topography, soil
mapping and the stormwater conveyance system mgppin

Retrofit the existing stormwater system to discamenoff from impervious cover areas
to encourage infiltration of stormwater runoff arthe ground,

Review and update land use regulations to requme Impact Development strategies
especially related to stormwater runoff in new depment areas,

Educate local land use decision makers and muiigffiaials on issues related to the
relationship of land use and water quality,
Provide education and outreach to local land owimetise Eagleville Brook watershed.

Collection of Baseline Data

Because of previous completed projects in this ishtd, substantial data already exists,
including high resolution topography data, highotagon color imagery, and planimetric data
showing impervious features and locations of stdrains and pipes. (UCONN Center for
Landuse Education and Research or CLEAR).

CLEAR was awarded EPA Clean Water Act funding ey @rDEP to conduct a field survey
and analysis to identify potential sites and opjoaties for impervious cover removal, reduction,
disconnection and amelioration. The team will syrup to 50 sites and will summarize survey
results and make recommendations in a report ticatdes information about the type, location,
approximate size, planning-level cost estimated,raaintenance issues for each recommended
stormwater practice. Schematic designs will bestigped for selected structural stormwater
management practices (up to 10), including prelanyrconstruction cost estimates for each
facility. CLEAR contracted with the Center for Watershed &rtodn, who in turn hired the
Horsely and Whitten Group to complete this inventorhis project was initiated in August
20009.

There is also the potential to reallocate CleanéiAtt section
319 grant funds to install transducers and stajegdelow an
existing concrete weir located approximately 101 fflownstream
of where Eagleville Brook daylights after it leatbe UCONN
campus. This location is below a strip mall onnbeth side of
North Eagleville Road. The proposed funding waalkb support
a year of monitoring overseen by Dr. Jack ClauseheoUCONN
Department of Natural Resource and Environment.

Stormwater Retrofit Projects

The following completed retrofit projects or pladnsow Impact Development strategies were
georeferenced and photographed during a campusetbibry Eric Thomas of the CTDEP in



September 2009. Refer to Map 1 for the locatioeawh completed project.

Rain Gardens, Detention Basins and Biofiltration Swles

With guidance from Dr. Jack Clausen from the UCOD&partment of Natural Resources
Management & Engineering, and Dr. Mike Dietz, folpnavith the UCONN Cooperative
Extension System Nonpoint Education for Municip#ficals (NEMO) program, rain gardens
have become a part of the sustainable designgyratedhe UCONN. A rain garden is one of
many Low Impact Development strategies commonlylusénelp soak rainwater into the
ground rather than flow over the surface into tieenswater conveyance system. This practice
helps replenish groundwater resources; providea &teadier stream flow during non rain
periods; moderates temperature extremes; and hisestural landscape to filter out
pollutants. Such gardens exist at the followingtans:

Towers Rain Garden
Hillside Apartments

Burton/Schenkman Complex



Towers Dining Hall Rain Garden Year of Completion:2004

The Towers Rain Garden was the first rain garddretoompleted on the UCONN campus as
part of their sustainable development - low impbegign strategy. This rain garden also
contains educational signage and was awarded theoEBmental Leadership Award in 2005.
Curbing installed around the rain garden may becied) the effectiveness of this rain garden to
capture runoff from adjacent impervious areas bay tre necessary to deter illegal parking.

Hilltop Apartments Year of Completion: 2005

With faculty from the Department of Natural Res@ms®lanagement
& Engineering and staff from the Cooperative ExiensSystem, the
Low Impact Development workgroup successfully reonded that
several rain gardens be installed to alleviatexstaater runoff in the
Hillside Apartment complex. The effectiveness a$ tifort is being
documented with high-resolution digital imageryysm EcoHusky
website). Plantings at this Hilltop location ind&River Birch,
Buttonbush, America Elder, Switch Grass, and Newl&rd Aster.



Burton Family Football Complex/ Mark R. Schenkman Training Center

The Burton/Shenkman Complex was the first
NCAA LEED registered building and the first
LEED Silver certified NCAA facility. This
certification was achieved in part due to the
stormwater management design. Part of the
building utilizes a roof drip linérench that is
lined with landscape fabric and filled with
crushed stone. The water runs straight off the
roof onto the drip-line, where it is collected and
retained in the trench until it can slowly filter

out into the soil.

As part of the stormwater management plan at
the Burton/Shenkman complex, rain gardens and
storm water retention areas were also installed.
They function to infiltrate stormwater in an
aesthetically-pleasing, environmentally-sound
manner and are planted with climate-appropriate
native plants that require very little attention.
Maintenance will include the routine caring and
pruning of the rain garden plants and periodic
replenishment of the surface mulch that is used
to stabilize the soil and prevent weed growth.
The roadside buffer planting along Alumni Road
slows down runoff from the road, spreading it
out and allowing it to soak into the ground more

Ly I Lo effectively.
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A grid paver system planted with native grass was
installed at a service entrance to the complexe (se
of the service entrance was underestimated and as a
result, even with the grid pavers in place, thé soi
became too compacted to allow the grass to survive.
When installed in areas of occasional vehicle ged,
pavers allow water to infiltrate into the groundileh
dissipating the weight of vehicles that drive otregm
and decreasing the potential for soil compactiothase
areas. Maintenance over grid pavers would include
mowing the grass. If snow removal in the area is
necessary, plow drivers would need to raise the plo
blade to clear the grass surface.

%



Additional stormwater management strategies emplay¢he Burton/Shenkman complex
include additional rain gardens, stormwater deteniiasins and bio-filtration swales as
illustrated in the diagrams in Appendix 1.

Gant Plaza Green Roof

UCONN is exploring several options
for implementing green roof
technology at its Storrs campus. The
installation of a green roof pilot
project on Gant Plaza was completed
during the spring of 2009. The
project, led by Dr. Jack Clausen, will
not only reduce the amount of
stormwater leaving the structure, but
also includes a study on the impact of
the green roof on stormwater runoff
guantity and quality associated with
the building.

The Gant Plaza green roof covers
3306 square feet of area. Itis made
up of made up of 2° X 4’ modules
()" that contain light weight growing
medium and several species of
Sedum, a plant naturally adapted to
periodic drought conditions. These
plants have the ability to store water
between rain events. Runoff from
the experimental area is being
monitored for flow rate, temperature
and nutrient content. These results
are being compared to a non-green
roof area of the roof plaza as a
control measure. If the monitoring
indicates the green roof concept is an
effective stormwater retrofit practice
in this setting, engineering studies
have indicated the building is
structurally sound to expand the area
under coverage.
Y In addition to reducing stormwater
runoff volume, a green roof can reduce the costirofonditioning inside the building through
the evapo-transpiration process.



Lakeside House

Lakeside House is built into a modest hill and as a
result of heavy rain, the soil on the west sidéhef
building was “blown out” or eroded away by the
high velocity, high volume stormwater as it rushed
past the building. The storm drain collector
located down slope of this area was likely
inundated with sediment rich runoff. Soil was
brought in to replace the eroded soil and then
covered with stone rip rap as a precaution against
future blowouts.

On the north and east sides of Lakeside House, a

walkway and courtyard area (below) is constructétl & pervious paver system. This system is
made up of concrete paver blocks designed to gieavgravel to fill the voids between the

blocks (see inset).

Grid pavers, when properly installed with the spgidesigned underlayment and drainage,
allow for even footing and minimize runoff by allow water to infiltrate between the blocks.
Maintenance requirements include periodic remondlr@placement of the pea gravel between
the blocks to prevent accumulations of fine sedimand organic material from slowing or

preventing water infiltration.

Even with permeable pavers, it is still
necessary to plan for high volume
precipitation events by making provisions
for potential water volumes that exceed
the infiltration rate of the system. The
first flush of stormwater from a rain event
usually contains the highest amount of
contaminants, and will dilute excess heat
buildup on summer days.




Pervious Parking Lots

UCONN employs thousands of staff and
serves more than 20,000 undergraduate and
graduate students per year on their main
campus in Storrs. In addition, many people
visit the campus. Accommodation for parking
the vehicles associated with this population, in
locations convenient to the buildings being
visited, is a challenge. Traditional parking lots
shed water and carry contaminants including
heat into the stormwater system. In the
summer of 2009, the UCONN retrofitted two
existing parking lots with pervious pavement
designs and is monitoring the quality and
guantity of stormwater draining from those
sites. Although constructed with different
materials, both types of pervious pavement
allow for percolation stormwater through them
to a specially designed underlayment system.

Winter storm treatment for this type of parkingaastould avoid use of sand that will block the
spaces in the pavement. The parking lots alsaneegeriodic vacuuming to remove blown in or
vehicle deposited sediment as well as accumulatiggnic material from nearby landscape
plants.

Pervious Concrete Parking Lot 1 — Field House




Pervious Asphalt Parking Lot 6 - Towers Complex

Regulation Updates and Review

The Town of Mansfield updated their Plan of Conagon and Development in 2006. Within
the plan are goals to conserve, preserve and piatportant surface or groundwater resources.
Their open space acquisition priority criteria urgés sites that contain or are adjacent to
significant wetlands, watercourses or waterbodmesthe acquisition will significantly help to
protect the water resource. The Eagleville Braogasnbelt, including its tributary stream north
of South Eagleville Road is listed in this plareasignificant conservation and wildlife resource.

CLEAR’s NEMO Program is working with the Mansfiel@wn Planner to design a series of
educational programs for the Town'’s land use comimis that cover the general planning and
design approaches to stormwater control, as wehespecific issues and proposed solutions for
Eagleville Brook. This effort is being funded asedlement of the UCONN Eagleville Brook
TMDL Project supported by an EPA Clean Water Acatttea 319 grant awarded by the CTDEP.



In March 2007, UCONN adopted an additional Sustdam®esign & Construction Polidgee
Appendix 2), which specifies the University's objees to plan, design, construct, renovate and
maintain sustainable, energy- and water-efficienidings.

In addition, in September 2009, the UCONN ententd & Memorandum of Agreement (MOA)
with the CTDEP that documents an agreement bettreeparties regarding the University’s
recent proposal to undertake, improve, and constertain flood and water quality
enhancement projects at the University’s main campufull copy of this MOA can be found in
Appendix 3.

Proposed Projects
North Hillside Road Completion Project

Plans are in development for a North Hillside R&xtension Project. Currently, North Hillside
Avenue is incomplete shortly after the entrancth&éoCharter Oak Apartments, giving it the
appearance of a “road to nowhere.” This proposad extension is being designed to reduce
traffic congestion on Route 195, the main roachtodampus. UCONN is working with the
environmental consulting firm of Fuss & O'Neilldatline an implementation plan including
Low Impact Development features relating to silect@n, promotion of alternative
transportation, sustainable management and refustermwater, overall water efficient design
and light pollution reduction. The majority of thpsoject is located outside the Eagleville Brook
watershed, but demonstrates the University’s comanit to their Sustainable Design and
Construction Policy.

Arjona-Monteith and Torrey Life Sciences RenovationProjects

The UCONN Office of Environmental Policy has suliedt applications for Kresge grant
funding to support the inclusion of green buildingaterials in both of these construction
projects.

Education and Outreach

The UCONN Office of Environmental Policy maintamsvebsitewww.ecohusky.edu This
website contains information on the Eagleville Be@dDL and measures being undertaken to
achieve the goals outlined in the document. Sunasaf completed and planned projects are
posted to this website.

UCONN is developing “EcoHouse,” a residence haltlmwest side of their main campus.
This project was initiated in the fall 2009 semesftehe intention of this project is to create the
first “green” residence hall for students. Studesdlected to live in EcoHouse will be involved
in planning and implementing “green” renovationsheir residence hall while conducting
education and outreach activities for other stuslentcampus.



June 2008 — Stream Walk training and monitoring of
the Eagleville Brook watershed, through a volunteer
water quality monitoring program, was sponsored by
The Last Green Valley. Local residents were reéecli
and trained to collect visual assessment data oerdu
in-stream and streamside conditions in EaglevilieoR
and Kings Brook. Volunteers utilized the CT USDA
Natural Resources Conservation Service Stream Walk
protocol. The Eagleville Brook TMDL was introduced
during the training. Participants were also edextan
backyard landscape practices that impact wateitgudiwelve local residents participated in
the training and data collection. The volunteemorted sediment deposits and eroded stream
banks as their primary areas of concern.

May 2009 — A workshop entitleBlack Yard Water Wiseas presented by the Eastern
Connecticut Conservation District staff at the AeydB. Peck Building (Mansfield Town Hall).
This program, sponsored by the Town of Mansfieldygieng Program, overviewed residential
land best management practices to reduce stormeaaetity through use of rain gardens and
rain barrels and other means to improve stormwatesff quality.

June 2009 — A cooperative effort between the ThdRmesr
Basin Partnership, the Town of Mansfield and thevNe
England Rain Barrel Company was arranged to sell ra
barrels to area residents at a discount. A shoclar
featuring the benefits of rain barrels was publisimethe
Town of Mansfield Recycling Guide along with infaaution
on how to place an order through this program. Abérey
B. Peck Building was utilized as the rain barrekpip
location.

Project Partners and Funding

Project partners were listed under section headioggach effort. Funding support for the
UCONN CLEAR Eagleville Brook TMDL project was praléd by the US EPA Clean Water
Act Section 319 grant program though the CTDEP.

The Gant Plaza Green Roof project, which begansaisdent led initiative of the UCONN Saill
and Water Conservation Society, became a reali¢y tfe approval of a $50,000 grant from the
US EPA.

The pervious concrete and asphalt parking lots westalled by Tobacco and Son Building and
paid for by the UCONN deferred maintenance fund.

The permeable pavers installedhe Lakeside House were provided by Bahler Brotbérs
South Windsor, CT.



The Last Green Valley Water Quality Monitoring Praxg is funded in part by The Last Green
Valley and the Eastern Connecticut Conservationridis

Conclusions

By entering into a MOA with the CTDEP, officialsthie UCONN have taken a bold step
towards addressing offsite impacts on aquatidtifeagleville Brook from the high density
development on campus.

The Clean Water Act funding invested into reseanrgladditional retrofit opportunities is a
critically important step towards improving wateradjty of Eagleville Brook. The creation of a
prioritized list with cost estimates will expedpeojects to be completed as funding becomes
available.

Efforts to restore the aquatic life habitat funotmf Eagleville Brook are in the early stages. To
fully restore the water quality in this brook widlke a considerable investment of time and
money. Stormwater retrofit projects are expensndeavors. If there is any added benefit from
this effort, it will be the opportunity to use tplanning and implementation process as a
teaching tool for future environmental speciallsgyanvolving students in process. Outreach
related to the projects should focus on utilizimmylImpact Development methods during new
construction process to avoid impacts to waterityual

With proper signage and guide maps, there is anfiateo structure the UCONN campus as a
stormwater management and retrofitting demonstrarea in Connecticut, where both students
and active professional contractors can learn ath@utmportance of utilizing Low Impact
Development design principals and/or how to chaast effective retrofit options when
necessary.

The research being conducted on effective Low Immpawelopment strategies in the
Connecticut climate should be utilized to develdme Impact Development Certification
Programfor Contractors.

The Town of Mansfield land use regulatory commissibave demonstrated their sensitivity to
the Eagleville Brook water quality issues alongwiheir interest to address development in a
sustainable manner through recent denials of dpuwedot proposals in the lower Eagleville
Brook watershed. With adequate training for bo#nlbcal land use regulatory commissions and
the development community, better stormwater mamage strategies can be employed that will
reduce impacts to local water quality through Lompact Development strategies. Eagleville
Brook exemplifies water quality impacts from urldevelopment. Eagleville Brook can also
exemplify a stormwater retrofitting success story.



Appendix 1
Rain Gardens, Detention Basins and Bio-filtratiavafes at the Burton-Shenkmann Complex

This diagram has been provided courtesy of the &slohwebsite. For the complete Burton-
Shenkmann Complex stormwater management systems$imlv, go to:

http://www.ecohusky.uconn.edu/documents/Burton-B8@swatermanagementslides.pdf




Appendix 2

The University of Connecticut
Sustainable Design and Construction Policy
(Adopted March 2007)

The University of Connecticut shall plan, desigmnstruct, renovate and maintain sustainable,
energy- and water-efficient buildings that:

Yield cost savings through lowered lifetime opeargtcosts,

Provide enhanced learning atmospheres for studedtsealthier environments for all
building occupants and visitors, and

Realize the University’s commitment to responsigri@wvth and environmental
stewardship.

Accordingly, for any building construction or reraion project entering the pre-design planning
phase, and whenever the estimated total projetezaseds $5 million, excluding the cost of
equipment other than building systems, the Unitesdiall establish the Leadership in Energy &
Environmental Design (LEED) Silver rating as a rmaom performance requirement. The
University shall comply with all applicable LEEDgqiocols, including registering the project
with the US Green Building Council at the beginnafghe design phase and applying for LEED
certification at project completion.

The University may exempt a project from the minmperformance requirements of this
policy only with the approval of the University’Brd of Trustees (acting through its Building,
Grounds & Environment Committee). To attain suclneption, and in addition to complying
with procedures specified for a similar exemptiomspiant to any applicable state law or
regulation, the University shall prepare a writtgralysis substantiating that the costs of
achieving LEED certification would significantly tweigh the benefits.
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