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Executive Summary

This Watershed Based Plan comprises the response of the University of Connecticut
and the Town of Mansfield, CT to the 2007 Eagleville Brook Total Maximum Daily Load
(TMDL) analysis — the first of its kind in the country to be based not on a specific
pollutant or pollutants, but on impervious cover.

The emphasis of the Plan is to reduce the amount and impact of effective (connected)
impervious cover, replacing it where possible (i.e., porous parking lots, green roofs),
disconnecting it from the manmade Eagleville drainage network (i.e., rain gardens,
bioretention, green streets practices), and treating it where necessary (i.e., gravel
wetlands and other water quality practices).

The Plan includes the results of a detailed watershed characterization and field surveys
to identify low impact development (LID) retrofit opportunities, informed by the input of a
wide group of stakeholders with strong representation from the three main project
partners of CT DEP, UConn, and the Town. Watershed characterization is based on an
analysis that began with the foundational research of CT DEP, expanded and enhanced
that research using high resolution imagery and local data sets, and further refined the
data via field work. Field surveys were conducted by teams from UConn CLEAR, the
Center for Watershed Protection and the Horsley Witten group, with participation from
CT DEP and UConn Office of Environmental Policy staff. The surveys identified 110
retrofit opportunities at 51 sites, almost exclusively on campus where the majority of the
impervious cover is located. The information on each of these sites is included in the
Appendices. Stakeholder input was received from stakeholder group meetings, and
from frequent interaction with key offices and personnel from the three partners.

This Plan emphasizes LID practices for new development and retrofits for
redevelopment in the upper (campus) portion of the watershed, and changes to land
use regulations and practices in the lower (Town) portion of the watershed. Both of
these initiatives are underway, and considerable progress has been made already (see
Appendices). The consensus approach is a pragmatic one that emphasizes seizing
opportunities as they arise during ongoing University and Town operations, rather than
a strict timetable of particular projects at specific points in time. However, a framework
has been created based on identified high priority projects; more detail on these
projects is provided in concept papers and conceptual technical drawings, both of which
are included in the Appendices. In addition, although it is somewhat outside the scope
of this Plan, the expressed intent of both the University and the Town is to expand this
work and incorporate identical practices and procedures for the areas of their
jurisdictions outside the Eagleville watershed.



Since this is a precedent-setting TMDL, much thought has been given to methods of
tracking progress. At present, the approach is a three-tiered system that focuses on:
1. Close tracking of the area of new and disconnected impervious cover.
2. Flow monitoring to ascertain whether changes in impervious cover will improve
the hydrologic regime of the Brook.
3. Continued (CTDEP) monitoring of fish and macroinvertebrates, to track long-term
trends in the health of the Brook.
Using the first tier as our primary short-term tracking system, and based on the updated
watershed characterization and impervious cover disconnection estimates for both the
Top Ten and all 110 projects, the TMDL 11% impervious cover goal seems achievable.

As with all WBPs, this Plan is to be considered a work in progress that is flexible and
subject to change as the project continues and the three partners learn from their
experience. To ensure coordination and oversight of implementation of the Plan, it is
recommended that a Watershed Management Team coordinated by a part-time Team
Leader be created.

Progress made to date indicates that the “IC-TMDL” approach may be a highly effective
way to address listed waterbodies afflicted with complex, unspecified water quality
problems related to urbanization.



Introduction

Eagleville Brook has been listed by the Connecticut Department of Environmental
Protection (CT DEP) in the 2004 List of Connecticut Waterbodies Not Meeting Water
Quality Standards (CT DEP, 2004), due to exceedences of Connecticut’'s aquatic life
criteria. Although this impairment was identified, the cause was unknown. It was
determined that the most probable cause of the impairment was a complex array of
pollutants transported by stormwater.

As a result of this listing, and in response to section 303(d) of the Federal Clean Water
Act, CT DEP was required to develop a total maximum daily load (TMDL) for the
watershed. The TMDL represents the maximum loading that a waterbody can receive
without exceeding water quality criteria. The final TMDL for Eagleville Brook was
completed in February 2007, and approved by the U.S. EPA shortly after. The Eagleville
Brook TMDL was the first of its kind, in that it used impervious cover (IC) as a surrogate
for the complex array of pollutants impairing aquatic life in the Brook.

In response to this precedent-setting TMDL, the UConn Center for Land Use Education
and Research (CLEAR) led a two-year project to assist the University and the Town of
Mansfield to respond. This Watershed Based Plan (WBP) constitutes that response,
although implementation will be ongoing for the foreseeable future. All three partners --
CT DEP, UConn, and the Town — provided funding support for this project.

The goal of this Watershed Based Plan is to provide a single, cohesive document that
can help guide future development at the UConn campus, help provide focus for retrofit
opportunities, and facilitate communications between the Town of Mansfield and UConn
in regards to stormwater and development issues. The EPA guidance document (US
EPA, 2008) on WBP development was used as a reference for the creation of this
watershed plan.

To facilitate practical use of the WBP, the authors have made a concerted effort to keep
this document succinct. Additional information is contained in two major documents, the
Eagleville Brook TMDL analysis itself, which describes the background studies and
pollutant target calculations (CT DEP, 2007), and the Project Technical Report,
prepared by the Center for Watershed Protection and the Horsley Witten Group, which
details the technical results of field surveys and pollutant reduction estimates (CWP and
HWG, 2010). Key information from these two foundational documents will be
summarized and referred to in this WBP. Also, a narrative description of the project,
covering the period up to the creation of this report, is contained in a paper published in
Watershed Science Bulletin in October, 2010 (Arnold et al., 2010).



Eagleville Brook and its Watershed

Physical characteristics

Eagleville Brook is located in northeastern Connecticut, and has a 2.4 square mile
drainage area (Figure 1). It is a tributary to an impoundment of the Willimantic River,
Eagleville Pond, and is a sub-regional basin in the Thames River watershed. The entire
watershed is located in the town of Mansfield. A portion of the heavily developed
University of Connecticut main campus is located within the watershed (Figure 2).
Although much of the watershed is forested with low-density residential housing, the
portion on the UConn campus is essentially an urban area, with large amounts of
impervious surfaces. A portion of Eagleville Brook is piped beneath the campus, similar
to many urban streams.

Four subwatersheds of Eagleville Brook have been identified, and two segments of the
Brook (Eagleville Brook_01 and Eagleville Brook_02) have been found to be impaired
(CT DEP, 2004). The surface water classification for both segments of the Brook is B/A.
The BJ/A classification means that Eagleville Brook is not meeting the goal of Class A
Water Quality Criteria and attainment of Class A designated uses.

Sources of pollution that need to be controlled

The most probable cause of the aquatic life impairment is “a complex array of pollutants
transported by stormwater,” as identified in the TMDL. The likely cause of the high
guantity and low quality of this stormwater is the large amount of impervious cover (IC) in
the watershed. In this innovative TMDL, IC was used as a surrogate measure of the
complex array of pollutants. Justification for the use of this surrogate can be found in
detail in the TMDL analysis document (CT DEP, 2007). An analysis of stream health
(using several macroinvertebrate indicators) and impervious coverage was performed by
CT DEP for 125 streams in Connecticut (Bellucci, 2007; CT DEP, Appendix 2, 2007).
Findings from this analysis indicated that no streams met Connecticut’s aquatic life
criteria when there was more than 12% IC in the watershed. Although there was
substantial variation in stream health in watersheds with less than 12% IC, the 12% level
was identified as an appropriate threshold for aquatic life impairments.

Load reductions needed

CT DEP applied a margin of safety (MOS) of 1% for the TMDL target; therefore the
overall IC target for the watershed as identified in the TMDL document is 11% IC, or
154.2 acres. After updating CT DEP modeling with high resolution imagery, the
watershed IC was determined to be 16.9% (236.2 acres), 51.0 acres of which was
determined to be disconnected.

The “effective” IC in the watershed is therefore (236.2 — 51.0) = 185.2 acres, making the
load reduction goal (185.2 — 154.2) = 31.0 acres of IC (Table 1).
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Figure 1. Eagleville Brook watershed and sub-basins. Inset shows position of watershed (red)
within the Thames River basin (orange).



Figure 2. Eagleville Brook watershed, with impervious cover in red. Inset shows position of
watershed (red) within the Thames River basin (orange).



Table 1. Characteristics of sub-basins in Eagleville Brook Watershed.

TMDL ESTIMATE FIELD VERIFIED
Sub-basin Basin
number acreage IC Acreage % IC IC Acreage % I1C
3100-19-1 869.0 121.7 14.0% 195.2 22.5%
3100-19-1-L1 18.3 5.0 27.0% 7.1 38.8%
3100-19-2-R1 305.3 15.3 5.0% 14.9 4.9%
3100-20 208.9 19.0 9.1%
Total basin 1401.6 141.9 10.1% 236.2 16.9%
Total basin area (ac) 1401.6
Total IC (ac) 236.2
Disconnected IC (ac) 51.0
Corrected IC (%) 13.2%
Effective IC (ac) 185.2
IC target (ac) 154.2
Disconnection needed (ac) 31.0

It should be noted that the TMDL is for total impervious cover. The statewide research
that the target IC was based on also used total impervious cover as the variable to
compare with stream health. This is the only practicable approach when looking at
landscapes at this scale. However, at the small scale of Eagleville Brook, the partners
agreed that the TMDL response needed to focus on reducing effective impervious cover,
the amount of IC that is directly connected to the stormwater system. This distinction is
important; a watershed may have substantial IC, but if runoff from the surfaces is directed
to pervious areas instead of into a piped stormwater system, the impact on local water
bodies may be very small. Conversely, a turf area with highly compacted soils could
generate runoff like an impervious surface. This distinction is likely part of the explanation
for the variability in stream health noted at watershed IC percentages below 12% (CT
DEP, Appendix 2, Figure 4, 2007).
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Management goals

Reduction in effective IC may be accomplished by removing IC, directly disconnecting
impervious areas from the stormwater system, or by providing equivalent IC reductions in
the watershed. It should be noted that this is the target for the entire watershed. To be
most effective, reductions in effective IC will likely need to be targeted at the more heavily
developed UConn campus.

As shown in Table 1 and noted above, the project team first updated and improved the
TMDL analysis estimates of IC, by hand-digitizing IC from higher resolution and more
recent satellite imagery (from 2008). In the summer of 2009, this analysis was followed
by an extensive field survey conducted by CLEAR faculty and experts from the Center
for Watershed Protection (CWP) and Horsley Witten Group (HWG). Staff from the
UConn Office of Environmental Policy and CT DEP also participated in the field work.

A total of 110 potential projects at 51 sites within the watershed were identified where IC
disconnections could occur. Disconnected IC area and estimates of runoff volume
reduction for each of these areas were calculated (CWP & HWG, 2010). Pollutant load
reductions (phosphorus, nitrogen and suspended solids) were also calculated for each
project based on national average removal rates. Because load reductions were based
on national averages for various BMPs, actual load reductions may be more or less than
the assumed value.® The TMDL analysis states that the goal of the TMDL is to have the
Eagleville Brook watershed act as if the watershed were no more than 11% impervious
cover. Thus, the watershed management goals for the Eagleville Brook watershed go
beyond strict accounting of IC and include the following:

1. Achieve a healthy stream ecosystem, as indicated by CT DEP biotic indices.
2. Restore more natural hydrologic function to Eagleville Brook.
3. Reduce the effective impervious cover in the watershed
a. Reduce overall IC where possible
b. Disconnect IC where possible
c. Mitigate impacts of IC where possible
4. Create implementation and planning procedures to ensure the Town of Mansfield
and UConn continue to pursue goals 1-3.
a. Implement a LID checklist for new projects in the Town of Mansfield and
on the UConn campus
b. Establish a Watershed Management Team to track implementation of
Watershed Management Plan

! Since the “pollutant” of this TMDL is impervious cover, detailed measurements of total and effective IC take the place of pre-
implementation monitoring in a more conventional TMDL. Presumably, this is one practical and financial benefit of the IC-TMDL
approach. However, with regard to post-implementation monitoring of this particular project, the project team felt that in addition to
tracking IC, hydrologic and, if possible, water quality parameters should be monitored to investigate the effectiveness of the IC-
TMDL approach. In the future this may not be needed and represents an additional benefit to this approach.
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Management measures to achieve goals

Overall Management

The establishment of the Watershed Management Team as recommended in Objective
4a will have the entire watershed as its scope. The directives of the Team will be the
following:

1. Track implementation of the Management Plan
a. Obtain relevant information on IC changes as a result of new projects or
developments in the watershed
b. Disseminate this and other relevant updated information to the interested
parties via the project website
2. Organize four meetings per year to discuss progress and identify areas where
support is needed
3. Coordinate efforts to obtain additional funding to reduce IC in the watershed
4. Develop annual work plans based on available funding

The Team will have representation from the three project partners of UConn, the Town
of Mansfield, and CT DEP. UConn members may be from the following managerial
departments (Architectural, Engineering & Building Services, Office of Environmental
Policy, Facilities Operations, Residential Life, or others as appropriate) and the following
academic departments (Extension, Civil and Environmental Engineering, Natural
Resources and the Environment, or others as appropriate). Town of Mansfield members
may be paid Town employees, members of Commissions, local business owners, or
residents.

It is recommended that a part-time (0.25 FTE) Team Leader position be funded to
oversee and manage the Watershed Management Team. Funding for this position could
come from external sources, or from UConn. The Team Leader would be responsible
for ensuring progress toward, and documentation of, the management goals as outlined
above, in consultation with the Management Team.

Implementation Framework

Since the Eagleville Brook watershed is quite diverse with regard to land cover,
management measures may be different for each sub-basin. Therefore, specific
recommendations for sub-basins are proposed, in concert with implementation
objectives identified in the TMDL.:

Stream reach CT 3100-19 01

The watershed of stream reach CT 3100-19 01 contains large tracts of undeveloped
forest and fields, and some low-density residential housing. This reach drains sub-basin
3100-19-2-R1. King’s Brook (basin 3100-20) also drains to this reach, as does the
upper reach of Eagleville Brook (CT 3100-19_02). Therefore, the management measure
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recommended in this sub-basin is anti-degradation. This sub-basin is not located on
UConn property, so the Town of Mansfield would have primary responsibility for
maintaining its function. This could be achieved through evaluating any new proposed
development through the lens of this plan. Homeowner education regarding landscape
management practices might also be beneficial to the Brook. However, the potential
impact on water quality in Eagleville Brook would likely be fairly small due to the
dominant impact from the UConn campus, which feeds into this segment from
upstream.

The Center for Land Use Education and Research (CLEAR) is currently assisting the
Town in reviewing its subdivision regulations and road design standards, to look for
opportunities to encourage responsible growth using Low Impact Development (LID)
techniques. The goal of LID is to preserve the predevelopment hydrology of a site,
thereby reducing downstream impacts. Some LID tools that could be used include the
following, as recommended in the Connecticut Stormwater Manual (CT DEP, 2004) and
the LID manual (Prince George’s County, 1999):

Include site planning early in the development process

Preserve natural hydrologic features where possible

Keep disturbance of soils and existing vegetation to a minimum

Use bioretention, rain gardens, grassed swales, water harvesting, and vegetated
roofs where possible

Wb

One of the recommendations that CLEAR faculty have made to the Town of Mansfield
is to require applicants submitting new projects to complete a checklist. This checklist
contains various LID items that are suggested for residential developments. The
structure of the checklist is such that a developer first is asked which LID components
they will be using on a project. If LID cannot be used, the reason for this must be
justified. After consulting with the technical project team, checklists from Attleboro, MA,
Guilford, CT, and the new 2010 Rhode Island Stormwater Design and Installations
Standards (Rl DEM & CRMC, 2010) were reviewed; the CLEAR team created a
composite of these examples for the consideration of Mansfield (Appendix A).

Stream reach CT 3100-19 02

This reach drains two sub-basins. Both sub-basins are highly developed, with 38.8% IC
in the smaller watershed around Swan Lake? on the UConn campus (3100-19-1-L1),
and 22.5% IC in basin 3100-19-1 (Figure 2, Table 1). The first implementation objective
for basin 3100-19-1 is to preserve the integrity of the undisturbed portions of the
watershed. For example, in the headwaters of the Brook, north of where it enters the

2 Field research from this project as well as earlier research by Dr. Jack Clausen of UConn have shown that Swan Lake drains to
the Fenton watershed under all conditions but very high flow, at which point it drains to both the Fenton and Eagleville. The size
storm at which this occurs is not known. However, since this subbasin was included in the TMDL, we have included it in this WBP.
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channel under the campus and west of the towers dorm complex, the area surrounding
the Brook is in excellent condition, with a substantial wooded buffer on both sides. This
condition should be maintained to preserve the existing function in this section of the
Brook.

The next implementation objective for both sub-basins in this reach is to reduce the
percentage of connected impervious cover, accomplished by improved stormwater
management. Due to the high percentage of IC on the UConn campus, reduction of
effective IC will need to be accomplished through retrofitting existing sites. This may
involve physical removal of IC where it is not functional, such as in satellite parking
areas that are in poor condition, or replacement of impervious areas with pervious
alternatives. However, it will more often involve physical disconnection of IC, by
techniques such as redirecting roof leader downspouts to pervious areas. Installing
bioretention areas to capture runoff from parking lots and/or roads will also be a valid
way to reduce effective IC.

The field survey performed in the summer of 2009 identified 110 retrofit opportunities at
51 sites around the portion of the UConn campus in the Eagleville Brook watershed
(available at http://clear.uconn.edu/projects/tmdl/library.htm). A list of high priority
projects was also developed, based on both technical and non-technical factors.
(Appendix B). If the high priority projects were implemented on campus, the effective IC
would be reduced by 30.5 acres, and 32 pounds of phosphorus, 207 pounds of
nitrogen, and 6430 pounds of suspended solids would be prevented from reaching
Eagleville Brook. The estimated cost to implement these high priority projects is
$1,350,600 (CWP & HWG, 2010). Pollutant load reduction and cost estimates for the
high priority projects can be found in Appendix B. In addition, two-page concept papers
and 25% design drawings were developed for the high priority projects; these are
contained in the Technical Report, and are posted on the project website.

These projects should be used as suggested techniques to reduce effective impervious
cover in the watershed. Individual projects may require modifications to the preliminary
plans as input is received throughout the design process, and as site conditions are
determined. However, the area of IC treated for each of the projects should remain
consistent with the area listed in the Technical Report. Additionally, as projects are in
the detailed design phase, consideration should be given to how the proposed project
fits in with the Campus Landscape Master Plan (Sasaki, 2010). A reasonable attempt
should be made to align the goals of individual TMDL-related projects with this Plan.

It has been noted that many of the turf areas on the UConn campus are highly
compacted, and therefore the infiltration capacity has been reduced such that these
surfaces act more like an impervious surface. Renovation of soil structure in such
locations would likely improve the infiltration capacity at the site, reducing the volume of

14



stormwater that runs off. This approach could help reduce the effective impervious area
of this highly developed portion of the watershed, and is recommended where feasible
on campus.

It is recommended that the Architectural, Engineering & Building Services division at
UConn require all new and renovation project proposals to include a checklist similar to
the one used by the Town of Mansfield. Although LID practices are becoming more
common on campus, and AEBS staff has been recommending the use of LID in new
projects, a checklist will help to provide clear, consistent guidance to outside firms who
want to perform work on the UConn campus. Discussions are underway with the Office
of Environmental Policy and the Office of University Planning to implement such a
checklist (see Appendix A). The Office of University Planning has initiated a larger
review of processes and procedures that project applicants need to conform to, with the
goals of streamlining the process for applicants, while ensuring compliance with
regulations and protection of natural resources. The expectation is that the LID checklist
will become a part of this revamped process.

The Eagleville Brook watershed bisects the University campus (Figure 2). Although this
Plan is aimed at the area of campus that is in the Eagleville Brook watershed, it is
recommended that the University strive to implement these management procedures for
the entire campus. It should be noted that the adjacent watershed drains to the Fenton
River, which supplies the drinking water reservoir for the City of Willimantic a short
distance downstream.

Implementation schedule, milestones, and evaluation criteria

Several different entities will need to collaborate to implement this watershed
management plan. Table 2 identifies action items and associated timelines, products,
and evaluation criteria.

It is important to note that, despite the framework of the high priority projects,
implementation on campus will take place not in a linear progression of projects but in
an opportunistic fashion, as new development, redevelopment, and other initiatives
(e.g., landscape plans) present opportunities to incorporate TMDL-related practices.
This philosophy, by consensus of the project partners, is deemed to be most pragmatic
and cost-effective, and thus most likely to yield results. In fact, significant
implementation, including high priority projects, has already occurred or is underway, in
advance of this WBP. See Appendix C for a summary of these projects.
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Table 2. Action items, timelines, products/milestones, and evaluation criteria.

Action items Lead entity Timeline | Products Evaluation
criteria
. Participation,
Form V\_/atershed Management CLEAR 1 year 4 meetings per recommendations from
Team, including Team Leader year
Team to Team Leader
. CLEAR/Town of Adoption of checklists by
Develop LIDrghei?S(“St for new Mansfield/UConn AEBS, 1 year LID checklist Town of Mansfield and
proj OUP & OEP UConn AEBS & OUP
Continue water quantit Correlation (or lack thereof)
o g y Monitoring of TMDL implementation
monitoring and increase water UConn NRE department 1 year . ;
. oo results with water quantity and
quality monitoring ;
quality trends
Implement high priority CLEAR/UConn AEBS, Completed Documentation of successful
stormwater retrofits on UConn 0-5 years ; L A
OUP & OEP projects project implementation
campus
Implemem other LID retrofit CLEAR/UConn AEBS, Completed Documentation of successful
opportunities as they are OUP & OEP 0-10 years ; iect impl A
identified projects project implementation
Construct new projects Town of Completed Amount of total and effective
incorporating TMDL goals and Mansfield/ CLEAR/UConn 0-10 years projF:ects IC added/subtracted from

LID practices

AEBS, OUP & OEP

watershed

CLEAR=University of Connecticut Center for Land Use Education and Research

AEBS=Architectural Engineering and Building Services
OUP=0ffice of University Planning
OEP=0ffice of Environmental Policy

Monitoring

Measurements of new IC disconnections will be performed. Each incremental
disconnection will be added to the area already disconnected, to measure progress
towards the goal of 35.0 additional acres to be effectively disconnected. As noted in
Table 2, new projects will also be evaluated for their effect on the total and effective IC
totals for the watershed.

In addition to IC disconnections, benthic macroinvertibrates were identified as the primary
metric to measure progress of meeting Aquatic Life Support in Eagleville Brook. Project
partner CT DEP conducts these surveys, and intends to continue this work in Eagleville

Brook.

A weir and datalogger have also been installed in Eagleville Brook just west of the main
campus (Figure 3), in order to track water quantity in the Brook at this point. Data from
the weir will provide background information on the hydrologic response of the campus
watershed to precipitation events, and provides an additional metric to track as IC
disconnections occur. This monitoring began in November 2009. Precipitation is also
being measured on campus, (approximately 1200 feet away from the weir) as part of the
green roof monitoring project. Daily precipitation and flow at the Eagleville Brook weir
have been summarized (Figure 4), and these data are available upon request.
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CLEAR faculty member Michael Dietz and UConn Professor John Clausen have recently
obtained a small grant to purchase equipment to automatically post the real-time
monitoring results to the World Wide Web. This website is currently operational, and can
be accessed at http://clear.uconn.edu/projects/eagleville, or through the TMDL project
website, located at http://clear.uconn.edu/projects/tmdl/.

CT DEP has performed some water quality measurements downstream of the weir. More
detailed sampling for chlorides, metals, and phosphorus has been proposed by CLEAR
for FY11 Section 319 funding support. An EPA approved Quality Assurance Project Plan
(QAPP) will be required before this monitoring commences.

-Google

Figure 3. Location of monitoring weir.
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Figure 4. Daily flow and precipitation at Eagleville Brook monitoring site.

Measuring progress

Progress will be measured with a three-tiered set of criteria directly corresponding to the

management goals:

First tier: The amount of total, connected and disconnected impervious cover will

be tracked. This will occur as projects (both new and retrofit) occur.

Second tier: The hydrology of Eagleville Brook will be monitored at the weir

described in a previous section. This will allow the cumulative hydrologic impact

of TMDL actions to be assessed.

Third tier: As noted, CT DEP will continue its stream macroinvertebrate sampling

in the sample locations along Eagleville Brook. The biotic indices scores will
allow assessment of the ultimate impact of the TMDL program on the health of

the stream.

This Plan may also be revised to reflect updated monitoring data, or other

circumstances that necessitate a change in focus to achieve the initial goals of the Plan.
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Education/outreach

Several members of UConn Extension have been involved with the TMDL process since
its inception. This representation from the CT Nonpoint Education for Municipal Officials

(NEMO) and Center for Land Use Education and Research (CLEAR) teams brings many
years of experience in providing education to a variety of audiences on similar topics. To
date, contributions of the CLEAR/NEMO team include:

-Technical guidance on design and installation of practices

-Training for facilities and landscape staff on installation and maintenance of LID
techniques

-Publicly available electronic media (website http://clear.uconn.edu/projects/tmdl/) with
information on the progress of the project, documents, and interactive maps.

-Presentations on the project have been made at 6 regional or national conferences,
and two papers or proceedings have been written to date.

- An informational brochure about the watershed and the TMDL has been created.

It is suggested that information about this project continue to be posted on the website,
and that, as funding permits, CLEAR/NEMO staff be available to give talks on the
project, both to interested towns in CT and at appropriate regional and national venues.

Additionally, it is suggested that an informational workshop about the watershed and the
TMDL be developed. CLEAR faculty and the Town Planning Office are in discussion
about the timing of such a workshop.

Technical and financial assistance needed

Cost estimates for 110 projects were calculated (CWP & HWG, 2010). Potential funding
sources were not identified in the TMDL Analysis Report, however it is expected that
funding for implementation will come from a mixture of internal UConn and Mansfield
funding, in-kind donations of labor and/or materials, and externally obtained grants.

Maintenance costs have not yet been calculated. It is estimated that the bulk of
maintenance costs will be contributed as in-kind labor/materials from University of
Connecticut Facilities and Landscaping programs.

Given that this project is centered on the UConn campus, technical expertise is readily
available. A variety of staff from the following departments have worked on this project
to date: Architectural Engineering and Building Services (AEBS), Office of
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Environmental Policy (OEP), Office of University Planning (OUP), Extension (CLEAR,
NEMO), and the Natural Resources and the Environment department. Two outside
organizations with extensive LID experience, the nonprofit Center for Watershed
Protection, Inc., and Horsley-Witten Group, have also worked on various aspects of the
project. Additional technical support has been provided by CT DEP staff. Also, through
the implementation of the TMDL checkKlist, it is anticipated that contractors working on
both new construction and renovation projects at UConn and in Mansfield will be
required to supply technical expertise of their own.
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Guidance Document for Low Impact Development
Best Management Practices for UConn

June, 2011

In 2007, the Connecticut Department of Environmental Protection approved a Total Maximum
Daily Load (TMDL) for the Eagleville Brook watershed in Mansfield, CT. Aquatic life
impairments in the brook were the driving force behind development of this TMDL. Typically, a
TMDL is written for a pollutant such as nitrogen, phosphorus, or bacteria. In this case, runoff
from the impervious surfaces in the highly urbanized area of the UConn campus such as
parking lots, buildings and roads was suspected to be causing the impairments in Eagleville
Brook. Therefore, CT DEP approved this TMDL for impervious cover (IC), which is the first of
its kind in the nation.

Typical development approaches do not provide adequate treatment for stormwater runoff
from impervious areas, and receiving waters suffer a variety of impairments due to these
human induced changes in the landscape. Stormwater runoff has been identified as one of the
biggest causes of stream quality degradation.

When an undeveloped site is converted into residential housing or commercial areas, roads,
roofs, parking lots and driveways replace the native vegetation and soils that were on the site.
As would be expected, much more water runs off developed sites in response to rain storms.
Pollutants, such as oil from vehicles, bacteria, nitrogen and phosphorus collect on the
impervious surfaces and are washed off during precipitation events.

Low impact development (LID) is an approach that will help to minimize the impacts of
traditional development, while still allowing for growth. Pioneered in Maryland®, this approach
is being successfully utilized throughout the country. LID has also been adopted as the
preferred method of site design in the 2004 Connecticut Stormwater Quality Manual®. In
addition to protecting ecosystems and receiving waters, the LID approach can often result in
cost savings on projects®.

The following areas of focus will help guide planning for your project:

1. Assessment of natural resources. Ideally, LID is considered early in the site planning
process. The objective is to allow for development of the property, while maintaining the
essential hydrologic functions of the site. A thorough assessment of the existing natural
resources on the site needs to be performed, so that essential features can be
preserved, and suitable sites for development can be identified.
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2. Preservation of open space. Open space or conservation subdivision design can
complement the LID approach. Conservation subdivisions provide a key way to protect
natural resources while still providing landowners with the ability to develop their
property. In most cases, the number of residential units allowed in a conservation
subdivision equal the number allowed under conventional subdivision regulations.

3. Minimization of land disturbance. Once the development envelope is defined, the goal is
to minimize the amount of land that needs to be disturbed. Undisturbed forest, meadow,
and wetland areas have an enormous ability to infiltrate and process rainfall, providing
baseflow to local streams and groundwater recharge. Construction equipment causes
severe compaction of soils, so after development, even areas that are thought to be
pervious such as grass, can be quite impervious to rainfall.

4. Reduce and disconnect impervious cover. With careful planning, the overall percentage
of impervious cover in a proposed project can be minimized. Roads, driveways,
sidewalks, parking lots, and building footprints can be minimized to reduce impacts, but
still provide functionality. Additionally, not all impervious surfaces have the same impact
on local waterways. With proper planning, runoff from impervious surfaces can be
directed to pervious areas such as grass or forest, or to LID treatment practices.

5. LID practices installed. There are a variety of practices that can be used to maintain the
pre-development hydrologic function of a site. For more detail on the following practices,
see the references below:

-Bioretention areas or rain gardens are depressed areas in the landscape that collect
and infiltrate stormwater.

-Vegetated swales can be used to convey runoff instead of the typical curb and gutter
system, and they can also infiltrate and filter stormwater.

-Water harvesting techniques can be employed, so that stormwater can be a resource
rather than a waste product.

-Pervious pavements allow rainfall to pass through them, and can be installed instead of
traditional asphalt or concrete.

-Green roofs can reduce stormwater runoff through evaporation and transpiration
through plants, and they also can help save on heating/cooling costs.

LID represents a change from typical design approaches. Proper installation and maintenance
of LID practices is critical to their performance. Therefore, installation should be performed by
someone with LID experience to avoid costly mistakes.
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With proper design and installation, LID can provide multiple benefits including decreased

construction costs, reduced impacts to receiving waters, increased habitat for wildlife, beautiful
landscape features, and increased property values.
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UConn Low Impact Development (LID) Site Planning and Design Checklist

Items listed below need to be considered by developers in the creation of site plans. Due to
individual site differences, not all items will apply to each individual site. Check items that have
been applied, or explain why the items have not been used. For more information on LID
practices and how to implement them please refer to the 2004 Connecticut Stormwater Quality
Manual. Where applicable, references have been made to the appropriate section of the
University of Connecticut Campus Sustainable Design Guidelines (SDGs) (JJR & Smithgroup,

2004).

1. Assessment of Natural Resources (See SDGs, page 7, Goal 1)
[1 Natural resources and constraints have been indicated and are identified on the

plans (wetlands, rivers, streams, flood hazard zones, meadows, agricultural land,
tree lines, slopes [identified with 2 foot contours], soil types, exposed ledge & stone
walls.

Onsite soils have been assessed to determine suitability for stormwater infiltration,
and identified on plans.

See sheet#

Natural existing drainage patterns have been delineated on the plan and are
proposed to be preserved or impacts minimized.

For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:

2. Minimization of Land Disturbance (See SDGs, page 7, Goal 2)

0

The proposed building(s) is/are located where development can occur with the least
environmental impact (for projects that have NOT had an Environmental Impact
Evaluation as required under CT Environmental Policy Act).

Disturbance areas have been delineated to avoid unnecessary clearing or grading.
Plan includes detail on construction methods and sequencing to minimize
compaction of natural and future stormwater areas.
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0

For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:

3. Reduce and Disconnect Impervious Cover (See SDGs, page 11, Goal 1)

U

Impervious surfaces have been kept to the minimum extent practicable, using the
following methods (check which methods were used):

“1Minimized road widths

“IMinimized driveway area

“IMinimized sidewalk area

“1Minimized building footprint

“1Minimized parking lot area
Impervious surfaces have been disconnected from the stormwater system, and
directed to appropriate pervious areas, where practicable. Pervious areas may be
LID practices, or uncompacted turf areas.
For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:

4. LID Practices Installed (See SDGs, page 11, Goal 1)

0
0

0

O]

Sheet flow is used to the maximum extent possible to avoid concentrating runoff.
Vegetated swales have been installed adjacent to driveways and/or roads in lieu of a
curb and gutter stormwater collection system.

Rooftop drainage is discharged to bioretention/rain gardens.

Rooftop drainage is discharged to drywell or infiltration trench.

Rain water harvesting methods such as rain barrels or cisterns have been installed
to manage roof drainage.

Driveway, roadway, and/or parking lot drainage is directed to bioretention/rain
gardens.

Cul-de-sacs include a landscaped bioretention island.

Vegetated roof systems have been installed.
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[J Pervious pavements have been installed.
[J For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:
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Guidance Document for Low Impact Development
Best Management Practices for Town of Mansfield, CT

April, 2011

Similar to many towns in Connecticut, Mansfield has seen increased interest in balancing
community growth and environmental conservation. When an undeveloped site is converted
into residential housing or commercial areas, roads, roofs, parking lots and driveways replace
the native vegetation and soils that were on the site. As would be expected, much more water
runs off developed sites in response to rain storms. Pollutants, such as oil from vehicles,
bacteria, nitrogen and phosphorus collect on the impervious surfaces and are washed off
during precipitation events. Typical development approaches do not provide adequate
treatment for this stormwater, and receiving waters suffer a variety of impairments due to these
human induced changes in the landscape. Stormwater runoff has been identified as one of the
biggest causes of stream quality degradation.

Low impact development (LID) is an approach that will help to minimize the impacts of
traditional development, while still allowing for growth. Pioneered in Maryland®, this approach
is being successfully utilized throughout the country. LID has also been adopted as the
preferred method of site design in the 2004 Connecticut Stormwater Quality Manual®. In
addition to protecting ecosystems and receiving waters, the LID approach can often result in
cost savings on projects®.

The following areas of focus will help guide planning for your project:

1. Assessment of natural resources. Ideally, LID is considered early in the site planning
process. The objective is to allow for development of the property, while maintaining the
essential hydrologic functions of the site. A thorough assessment of the existing natural
resources on the site needs to be performed, so that essential features can be
preserved, and suitable sites for development can be identified.

2. Preservation of open space. Cluster subdivision design can complement the LID
approach. Cluster subdivisions provide a key way to protect natural resources while still
providing landowners with the ability to develop their property. In most cases, the
number of residential units allowed in a cluster subdivision equals the number allowed
under conventional subdivision regulations.

3. Minimization of land disturbance. Once the development envelope is defined, the goal is
to minimize the amount of land that needs to be disturbed. Undisturbed forest, meadow,
and wetland areas have an enormous ability to infiltrate and process rainfall, providing
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baseflow to local streams and groundwater recharge. Construction equipment causes
severe compaction of soils, so after development, even areas that are thought to be
pervious such as grass, can be quite impervious to rainfall.

4. Reduce and disconnect impervious cover. With careful planning, the overall percentage
of impervious cover in a proposed project can be minimized. Roads, driveways,
sidewalks, parking lots, and building footprints can be minimized the reduce impacts,
but still provide functionality. Additionally, not all impervious surfaces have the same
impact on local waterways. With proper planning, runoff from impervious surfaces can
be directed to pervious areas such as grass or forest, or to LID treatment practices. It
should be noted that every project is unique, and not every LID practice will be
appropriate. For example, sidewalks or bike paths may be an asset to a new
subdivision, if there is some connection to existing pedestrian travel routes. However,
sidewalks may not be needed in other settings, and would add unnecessary costs and
impervious cover. The objective is to evaluate each site individually and determine the
most appropriate management techniques to reduce impacts to waterways.

5. LID practices installed. There are a variety of practices that can be used to maintain the
pre-development hydrologic function of a site. For more detail on the following practices,
see the references below:

-Bioretention areas or rain gardens are depressed areas in the landscape that collect
and infiltrate stormwater.

-Vegetated swales can be used to convey runoff instead of the typical curb and gutter
system, and they can also infiltrate and filter stormwater.

-Water harvesting techniques can be employed, so that stormwater can be a resource
rather than a waste product.

-Pervious pavements allow rainfall to pass through them, and can be installed instead of
traditional asphalt or concrete.

-Green roofs can reduce stormwater runoff through evaporation and transpiration
through plants, and they also can help save on heating/cooling costs.

LID represents a change from typical design approaches. Proper installation and maintenance
of LID practices is critical to their performance. Therefore, installation should be performed by
someone with LID experience to avoid costly mistakes.
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With proper design and installation, LID can provide multiple benefits including decreased

construction costs, reduced impacts to receiving waters, increased habitat for wildlife, beautiful
landscape features, and increased property values.

References
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Environmental Resources, Programs and Planning Division.
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Town of Mansfield Low Impact Development (LID) Site Planning and Design Checklist

Items listed below need to be considered by developers when submitting plans for
subdivisions. Due to individual site differences, not all items will apply to each individual
property. Check items that have been applied, or explain why the items have not been used.
For more information on LID practices and how to implement them please refer to the 2004
Connecticut Stormwater Quality Manual.

1. Assessment of Natural Resources

T1 Natural resources and constraints have been indicated and are identified on the
plans (wetlands, rivers, streams, flood hazard zones, meadows, agricultural land,
tree lines, slopes [identified with 2 foot contours], soil types, exposed ledge & stone
walls.

[ Is the property shown on the latest copy of CT DEP State and Federal Listed
Species and Significant Natural Communities Map as listed in the Natural Diversity
Data Base (NDDB)? If so, provide a copy of the CT DEP NDDB request form and
CT DEP reply letter.

71 Development is designed to avoid critical water courses, wetlands, and steep
slopes.

[ Soils suitable for septic & stormwater infiltration have been identified on plans.

[1 Soil infiltration rate/permeability has been measured and listed on plan:

See sheet#

1 Onsite soils have been assessed to determine suitability for stormwater infiltration.

[ Natural existing drainage patterns have been delineated on the plan and are
proposed to be preserved or impacts minimized.

[J For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:

32



2. Preservation of Open Space

0

I I A 0 R

Percent of natural open space calculation has been performed.

Percent=

An open space or cluster subdivision design has been used.

Open space/common areas are delineated.

Open space is retained in a natural condition.

Reduced setbacks, frontages, and right-of-way widths have been used where
practicable.

For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:

3. Minimization of Land Disturbance

0

The proposed building(s) is/are located where development can occur with the least
environmental impact.

Disturbance areas have been delineated to avoid unnecessary clearing or grading.
Native vegetation outside the immediate construction areas remains undisturbed or
will be restored.

Plan includes detail on construction methods and sequencing to minimize
compaction of natural and future stormwater areas.

For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:
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4. Reduce and Disconnect Impervious Cover

0

U

U

Impervious surfaces have been kept to the minimum extent practicable, using the
following methods (check which methods were used):

“1Minimized road widths

JMinimized driveway area

“IMinimized sidewalk area

“IMinimized cul-de-sacs

“1Minimized building footprint

“I1Minimized parking lot area
Impervious surfaces have been disconnected from the stormwater system, and
directed to appropriate pervious areas, where practicable. Pervious areas may be
LID practices, or uncompacted turf areas.
For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:

5. LID Practices Installed

U
0

U

O

0
0
0

Sheet flow is used to the maximum extent possible to avoid concentrating runoff.
Vegetated swales have been installed adjacent to driveways and/or roads in lieu of a
curb and gutter stormwater collection system.

Rooftop drainage is discharged to bioretention/rain gardens.

Rooftop drainage is discharged to drywell or infiltration trench.

Rain water harvesting methods such as rain barrels or cisterns have been installed
to manage roof drainage.

Driveway, roadway, and/or parking lot drainage is directed to bioretention/rain
gardens.

Cul-de-sacs include a landscaped bioretention island.

Vegetated roof systems have been installed, if appropriate.

Pervious pavements have been installed, if appropriate.

For items not checked, please use the space below to explain why that item was not
appropriate or possible for your project, or any other pertinent information:
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APPENDIX B. Potential Retrofit Sites on UConn Campus, with Load Reduction and Cost
Estimates.

35



Table 4. High Priority Projects

Annual
: : : Lo e 3 i TN Removed TSS Runoff Reduction Runoff
Site ID Location Retrofit Cost Removed (Iblyr) Removed %) Reduction
acres
( ) (Ib/yr) (Ib/yr) (ctivn)
Terraced
A3 F Lot bioretention 1.64 $89,000 2.3 20.0 500 20% 51,950
A4 F Lot Bioretention 1.13 $41,000 1.6 13.8 346 40% 25,350
Aba Motor Pool Sand filter 1.33 $56,000 1.3 4.6 213 0% 0
Central
A5b Warehouse Green roof 0.93 $545,400 1.1 8.0 285 45% 66,400
A8a Hurley Hall Bioretention 0.47 $4,800 0.2 1.6 41 40% 8,450
A8b Hurley Hall Rain gardens 0.20 $15,900 0.2 1.9 47 40% 8,400
A8c Hurley Hall Rain gardens 0.18 $22,800 0.3 2.7 67 40% 11,400
Bioretention 10% (grass swale)
& grass
Alla-d | Lot9 swale 1.39 $51,600 1.9 16.0 410 | 40% (bioretention) 0
Baseball Field Gravel
B3 Batting Cage Wetland 15.11 $250,100 13.3 49.2 2263 0% 0
Swale to
B5a Parking Lot Y Bioretention 1.32 $43,500 1.7 14.6 367 60% 113,250
Swale to
B5b Parking Lot Y Bioretention 0.50 $18,300 0.7 6.1 155 60% 47,300
Blla Parking Lot W Bioretention 0.86 $27,200 11 9.1 230 60% 70,900

3 Cost reflects an estimate of construction costs only and does not include further design and engineering.
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Table 4. High Priority Projects

Annual
: : : Lo e 3 i TN Removed TSS Runoff Reduction Runoff
Site ID Location Retrofit Cost Removed (Iblyr) Removed %) Reduction
acres
( ) (Ib/yr) (Ib/yr) (ctivn)
Bllb Parking Lot W Bioretention 1.38 $32,600 1.3 11.0 275 60% 82,000
Swale to
Bllc Parking Lot W Bioretention 1.02 $33,800 1.3 114 286 60% 87,250
Blld Parking Lot W Bioretention 0.92 $33,500 1.3 11.3 283 60% 87,250
School of
Cde Education Bioretention 0.34 $12,400 0.5 4.2 105 40% 21,350
Stormwater
C4/5a GENT planters 0.12 $10,500 0.2 1.4 36 40% 7,400
C4/5d GENT Bioretention 0.07 $2,600 0.1 0.9 22 40% 4,650
Torrey Life
C16 Sciences Bioretention 0.28 $10,300 0.4 3.5 87 40% 17,950
Quad in front of
C17 chemistry bldg Bioretention 0.51 $18,600 0.7 6.2 157 40% 32,400
C18 Eagleville Rd Bioretention 0.85 $30,700 1.2 10.3 259 40% 53,950
Total 30.5 | $1,350,600 32.5 207.5 6433 -- 797,600
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Site A-5: Warehouse and Motor Pool
Perimeter Sand Filter’ Green Roof at Stormwater Hotspots

Fxnoff Radection Volome (cu ft
par 1" ram event)

TN Ramoval (Thyr) +£3 8.0
TP Racaoral (bAT) 125 1.1
TSS Remowal (ToAvr) 21296 254
[ Estmated Cost TR0 | S A0 |
Site Description

The proposed retrofit concept is located on the
UComn Campus at the motor pool and warshouse
east of the facilities buildmg (Figure 1). The motor
pool’s parking area is entwely mpervious, with
some indications of od spillage near the fueling
area  The warehouse has a large, flat roof.

Existing Conditions

Funoff from thes site is capturad in an enclosed
storm drain system  Although there appearstobe a
trap to capture drainage from inside the bullding,
presumably leading to the sanitary sewer system,
there is currently no stormwater weatment on the
site. Consequently, the potential for automotive
contaminants (1., oll. antifreeze, brake fluid) 1o
Eomehnocmmﬁisnmmishigh{l-‘igﬂe
2.

Propesed Concept

Install a perimeter sand filter to caphure motorpool
parkmg ot runoff (Site A32), and a green roof on
the rooftop (Sitz ASh). Convey overflow from
these practices to the existing storm drain system.

recfiop drains fromn warshows % storm da (Jower)
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Prelmminary Concept Designs

A 15% concept desizn for the proposed retrofit can
be found in amachment B, which includes
prelaminary plan views, cross sections and project

before going to construction plans.

Prelminary Hydrologic Calculations
Preliminary sizing was completed based on
guidance provided in the 2004 Conmecticur
Stormowater Quality Manual. These ¢

are summanzed m the following aable.
Sizing Calculations for Sites A Sab
Parameter A% | A
Druzage Ama. A (acres) 082 093
Iparviomzes. I (%) L2 100
| Votursenc Rumoff Cosdhicient. Ry 092 093
Raxfal Depth, P (m) 1 1
Water Qualiry Vokama, WO (cf) 4600 3,208
[Porosty - L+
Depe of the Fiter Bed. d (£) 13

Eydraulic Conductrary, k (&'day) 313
Max. llmg} 12 -
Averame af ['B]

Drzwdonn Tume. t (days)

1
Surface Avea Required, Af (g ) e
Modia I - 25
Surface Ara Provided (sg i) &0 40,520
Treatment Provadad (s of 17) &1 100

Design Considerations

For site A-5a, the depths and locations of storm
drainage needs to be confinmed  Available storm
drain infrastructure maps suggest that no storm
drains exist within the parking lot, or in the adjacent
road. but field i igations indicate at least one
storm drain structure in the parking lot, and an
additional structure near the entrance of the lot
treated by practice A-5a. Mapping needs to be
validated.

In addition, the filter at site A-5a is relatively close
to mapped water and electric lmes. The specific
locanon of these unlinies nsads to be venfied in the
field

For site A-5b. the roof s structural meegrity needs to
be venfiad to confirm that a green roof is a feasible
option Lessons leamed from other green roof

mstallations on campus should be incarporated into
planning, construction, and long-tenn maintenance.

Mametenance

The routine maintenance activities typically
associated with sand flters (A-5a) and green roofs
(A-5b) are summanzed m the tables below.
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= i
TN Rassoval 1951 1373
131 2
o SOUEI iy
TED.000 | SALO00 |

¥ Althoragh thus project bas no actual =Siltrahon 2 rednced
lovel of renoff redaction 15 calcalsted to accomt for

sxmeded Slration and svapotrmmance
The proposed retrofit concept is located on the
UConn Campus in the F Lot. The site is a terraced
parking lot, with an upper and lower parking area
separated by a gnssedslnpe(ﬁgunl) The site is
over a former landfill with an impervious cap.

Existing Conditions

Runoff from both lots is captured in an enclosed
storm drain system, which discharges directly to
Eagleville Brook. Grassed areas, including a sloped
island between the upper and lower parking areas
and below the lower parking area, currently receive
no runoff from the parking lot.

Proposed Concept

Install two bioretention areas, one in the sloped
island between the upper and lower parking area
(Site A3). and one below the lower parking area
(Site A4). Figure 2 shows locations of proposed
practices as seen in the field Convey runoff to each
practice using paved flumes. Each of the filters will
allow §-97 of ponding depth above the filter. Two
biorstention filters, constructed in fill (ie., above

Figure 1. Drainage aress to proposed becestension calls.

teocstantion cell near extramcs to parking lots (lowsar photo).

the landfill cap) will capture runoff from the upper
parking lot. The filter bed will be sloped, ranging
from 6™ to 18", constructed above the existing

grade. An underdrain will be installed at the lower
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end of each filter. This underdrain will 22 into an
overflow stracture which will then convey
stommwater to a very deep storm drain system.

Atthe lower site A4 the practice will be excavated
to a filter depth of 127, then capturad in an
underdrain and conveyed to Eagleville Brook. The
site overfiow for this practice is a spillway which
allows overland flow to the Brook.

Prs&ublmfoncq\rbﬁgns

A 25% concept desizn for the proposed rewofit can
be found mn atachment B, which includes
preliminary plan views, cross sections and project
detals. These initial plans will require field survey
and more information on draimage pipes, utilities,
and soils (among other things) before going to
construction plans.

Prefminary Hydrologic Calcnlagons
Prelimunary sizing of the bioretention area was

slightly into the landfill cap, providmg a flat filter
bottom at a depth of 187,
Theepotunalconmmsmedmbemmpmi
Electc ines are m the vicmury of the proposed
filter, and their locations need to be confirmed.
» The filter is shallow due to potentially high
groundwater table. Need to confirm depth of

hizh groundwater.

» Awailable mapping suggest that the landfill cap
does not extend to this area of the F Lot site.
Need to confirm.

Mamtenance
Mainrenance 15 important for bioretenton areas,
particularly in terms of ensuring that they continue
to provide measurable stormwater management
benefits over tane. The routine maintenance
activities typically associated with bioretention
areas are summarized m the table below.

completed based on puidance provided in the 2004 N
Connecticur Stormwarer Quaiity Manual. These . W-ﬂzizmd:?nm
computations are summanzed in the following moudks, -
ramfall 1o

i et TH——

- 7 . » For $e first six moaths following

Sormg Calculsmons for Sates ANVA4 constraction the site showld be As Nesded

i at least e afr stome lmag
Dramags Arsa, A (actes) 164 | 113 should lock for bare or
Impurvicmmens, 109 - 100 100 mm::mqw
Volametnc Ranoff Cosfficient, Rv 0.95 25 e md s ther e mmed
= : stabilimed with mrass cover.
Water Quality Vb WO (cf) 5648 | 3901 +  Prume and weed buoretanton arsa 1 —
Hydrmbic Conductrary k (8'day) L »  Racoove accucmiated sach and debris.
Max Pondmg Depth, o (i) T T « Lospect mbow wres S sedimest
Average Ponding Depts, b (8) 0375 | 0315 accunzlation and remove azry
Drawdows T, 1 (dayy) 2 3 accummisted sadimuut or debus. Amaly
Surface Area Required Af(sg ) | 2034 | 1418 - i sy s e
Surface Aves Provided (g ) 3125 | 500 f"’!g‘-"'! s
Troatment Provided (Ms of 17) 100 33 . Evry2®o3
» Famovwe ad mplace sxostag mmich Fanne

Design Considerations

For site A3, the greatest desizn constraint is the
landfill cap below the filter proposed in the sloped
proposed design assumes that the filter is
completely in fill, with the bottom of the filter
adjacent to the exisang sround surface. Designers
should investigate the possibility of excavating
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Site AS: Hall

o

T i im] 0.51 081 088

Volume (cu ft parl”™ 184 212 304

TN &

TN Razoonal (Thayr) 1.62 1.86 2

TP Ramoval (ThhT) 0.19 021 031

TSS Ramoval (ThAr) .79 409 6739
Site Description

The proposed concepts are located mn the quad area
of the Hurley Hall Student Residences, which are
locarad on the UConn Campus on the north side of
N Eagleville Road The quad area is terraced and

slopes toward Eagleville Rd.

Existing Conditions

Rumnoff from the walkways along the quad area
drain to the cenmral grass quad area. Gully erosion
15 evident in the quad area and along walkways, and
sand and gravel has accumulated on the paths. Yard
inlets in the quad area are full of sediment
Rooftop runoff from the residences is conveyed via
internal roofdrains in the storm drain system.

Proposed Concept

Install biorstention arsas in three locations in the
quad area to capture walkway nmoff. These three
locations are shown in Amachment B. Install trench
drains across the walkway to intercept runoff and
comvey it into the biorstention practices.

Construct a forsbay area at the biorstention inlets to
dissipate the energy and velocity of the runoff
entermg the broretention areas. The biorstention
areas should have a filter depth of 24 inches and

provide 6-0 inches of pondinz depth.

Figure 1. Mﬁmpd. - ing iz wosion
!ﬁ); Sediment accunmiation cn waliowzys and in quad xea

Due to the compacted namure of the quad soils, an
underdrain should be mcluded in the desizn of the
larger bioretention areas. The underdrain and
overfiow should tie into existing vard drains. The
smaller areas in the center of the quad can be
designad to overflow mto existing yard mnlets.
Soils in the quad should be amended as shown oo
the site plan to improve porosity and infiltration.

Landscaping can be incorporated into these
amended areas.

Prelminary Concept Designs

25% concept desizns for the proposed retrofit can
be found mn attachment B. Prelimmary plan views
and project details are included. These initial plans
will need to be further refined as this project
proceeds towards construction.
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Prefrminary Hydrologic Calcnlations
Prelimmary sizing of the bioretention area was
completed based on guidance provided in the 2004
Comnecricut Stormmwater Quality Manual. These
computations are summarnzed in the table below.

Sinmg Calculanions for Sire A8

(ch) 1631

Dupt of the Fillw Bed d () | 23

Bgmcmumk

lﬁxl\nﬁqu‘.hn-{p)

1

]
Average Pomding Depth b () | 0,375
Drewdoun Tima, ¢ (days) 2

Surface Arsa Raquired, Af
) a 09 | 347 330

Surface Asea Promided (sg ) M0 | 230 400

Treatment Provsded (" of 17 | 282 | 663 100

Dﬂglcm”
While utility constraints are expected to be
minimal, detailed utility mapping should be
obtained before completing the final project
dﬂﬂgl

« This project presents an opportunity for stodents
udﬁculryaUcmwbemwudmthtﬁnﬂ
desizn and construction of this project.

Maimtenance

« Maintenance is impaortant for bioratention areas,
particularly in terms of ensuning that they
continue to provide maasurable stormwater
management bepefits over time The routine
maintenance activities typically associated with
bioresention areas are summarized m the table
below.

| g | o e ey —y 18
(top) and ASc (botom)

Wuaﬂh:i-ghimm
moeths, 2nd then a5 needed and

ramfall
dpﬁ:gdm % promoote plant

For the Sirst six months following
comsrucnoe, the site should be inspected
at lsast tance after storm events that
excead a balfinck Exspectars should
Jock fior bare or eroding aseas in e
conmibuting draizage arse or around e
hw_--n.nim&liv
stabilized witk ovar.

Pn_-l_ulmdh'mﬁuuu
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Rooftop Disconnection with Bioretention

Site C17/C16: Chemistry Building Quad

6.23 :

0.72 04
156.7 £7.07

$18.600

Site Description

The proposed concept is located on the UConn
Campusinlquadmbetmenﬂuﬂumistry
qmdlsgnssedmdcmmsaﬁewmllmbm
otherwise lacks landscaping Soils are extremely
compacted, and several dirt and concrete pathways
traverse the area. The perimeter is characterized by
bare soils and sediment deposition.

Existing Conditions

Runoff from the Chemistry building rooftop is
conveyed underground and into the stormdrain
system via external roof drains. Yard drains located
in the quad area capture surface runoff from the
quad and adjacent impervious areas (paved
pathways, dnving lanes, and wide sidewalks). On
the northwest corner of the quad. runoff from the
Life Sciences parking lot is conveyed to an inlet
located along the quad Runoff from these areas is
conveyed directly to Eagleville Brook, which is

piped deep underneath the quad area, approximately
20-12" below grade

Proposed Concept

Install three bioretention areas in the quad area to
capture rooftop and impervious area mnoff  Direct
the external roof downspouts from the Chemistry
Building to the proposaed bioretention areas by

Figure 1. Dranzge arez (top); External roof drains and
mdmuﬁm&tm“w‘m

m)-x;u_dcm!mm:)- :
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installing a new pipe to convey the roof runoff from
a portion of the bulding.

Construct a forsbay area at the pipe outlet to
dizsmate the energy and velociry of the runoff
entermg the boretention areas. Runoff from the
adjacent impervious areas can enter the biorstention
ar2as via sheetflow. The bioretsntion arsas should
have a filter depth of 24 inches and provide 6-9
inches of ponding depth. Due to the compacted
nature of the soils, an underdrain is needed for the
desizn. The underdrain and overflow should tie
into existing yard drains.

Preliminary Concept Designs

15% concept desizns for the proposad retrofit can
be found in amachments B, Preliminary plan views
and project details are included. These imitial plans
will need to be further refined as this project
proceeds towards constmuction.

Dem(unlermm
There 15 a building below the quad which may
limit the size and extent of concept.

»  While utitlity constraints are e to be
minimal, detailed urility mapping should be
obtamned befors completng the fimal project
desizn The main stormdrains are 20-22" below
erade and may not constrain the project,
however, thers may be shallower connection
pipes that will need to be avoided

« This project presents an opportunity for sradents
and faculty at Uconn to be involved in the final
desizn and construction of this project.

Mameenance
Maimnrenance 15 important for bioretenton areas.
parncularly in terms of ensuring that they continue
to provide measurable stormwater managzsment

Prelminary Hydrologic Calculations
Preliminary sizing of the bioretention area was
completed based on guidance provided in the 2004 ;
Connecticur Stormwater Quaiity Manual. These W-tu;-ﬂ:&dug?m
g oed i bel st S
- = M- ) hﬂﬁ-giuﬂ-ﬁllbp:m.phl
Suomy Calculstions for Sae C-17/16 - Ftl'! the it sox maomehs follownog m
Parameter comsTucton. the we should be comaeucticn)
Clhab* Cl6 mspected at least twice after stomm
Dramage Arsa. A (acmes) 0535 032 euents that exceed a kalf-inch
Impervicmness., 1 (%) Ns 57 wbould lock for bare or
\mMCoﬁm dng areai e coomibuming
089 083 dezaze wer o wound 26
mmp@) 1 1 Samesomm xed and omoedoewo
Waser Quality Voks, W | subilised with grass cover.
(o) 1767 o *  Proze and weed buorstemtion arsa Ragularly
Deopth of the Fitwr Bed. d (8) 730 33 ) MMENONN IPOGAICE. (Monthly)
F\ﬁmﬂxfmdnct':rrk lmum_ﬂndnl!-iﬁn
(£ dav) 1 1 *  Lospect inflow area Sor sedimear
‘vln?miql)qzhbmxtm > L) Mlzﬂlﬂ:lt Amally
hm?m&n:an.hLﬁ) 0375 0375 . e T .
D:rsd:rn'ﬁm Ld""il y | 2 h!“t - Plant
, 2 dmisgennon
Sm‘f‘n:ai:'ukmvd. Af(sg vegetation 35 needed
8 768 v EwyInd |
Surface Area Provided (ug &) 1145 ) © Fazacns and replacs ssnng omich Yeurs
Treatment Provaded (e of 17) 100 x —
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Site C-18: North

ﬁ:pcvm
Trested (acres)

Violums (cu ft par1™ B8l
rin event)
| TN Raesooual (Thiyr) 1.76

TP Rsmoval (o) 0s
i p=
$23.100

Site Description

The propossd retrofit concept is located on the UCean
Campus alozg North Eagleville Road. This road rums
through campus and separates Central Campus a=nd
Swan Lake from Narth Campus, several studsnt i
residemces, and privately owned churches (Figure 1).

Existing Conditions

Rumoff from the crowned roadway drains to catch basizs
that are located zlong the edge of the street. The sxistng
roadway is very wids, up to 44 fest from curb to carb in
some Jocations. The University Bas expressed comcarn
ovar 2 dazgerons nmaten with high pedestrian and

by paiztizg no dniving areas along the edge of the
roadway in an attssapt to slow car traffic. Some of these
aroas are wsed in the project design.

Proposed Concept

In salect areas alozg the edge of the readway, emovs
impervious cover and install stroet planter areas. These
areas should comtain a parimeter 6 carb and curb cuts
installed to direct the roadway runoff imto thess areas.
The planter arsas should provids 6 inches of ponding
depth as measured from the roadway sarfacs to the low
poizt in the filter surface. The filter media depth should
ba 6-12 imches desp. An underdrain is needsd for the
desigz of sach street filter. The underdrain and ovesflow
should Se into the stormwater network.

Figure 1. Drainage are: (top) 2nd proposed lecation(s) of
stroct filter desigms along North Eagleville Road.

% proemeet Along QOEERE 10
o@d’mngmb(bp} wmmmm
cuts Som Portiand, OR. (bottom).
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Prelminary Concept Designs

A 25% concept deuign for the proposed retrofit can be
found in attachment B, which mmciudes preliminary plan
VISWS, cross sections and project detazls. Thess mimal
plans will require £ald survey and mere information ca
drainags pipes, utilities (among other things) befors
goimg to comstruction plans.

S.88 & ATER A ""‘"] . = s
p Tare L s

5w R D e
I A b L ‘-‘ -~ 1
F-4' A s ol

T AEE & ST
I Tt i

Figure 3 Sampis crots section dete] fom Appendix B,

Prelminary Hydrologic Calculatons

Probmizary sizing of the soest Slter arsa was completed
based co biorstention gui provided m the i
Cannecticur Stormwarer Qualiry Mamual!. These
computation: are summoanzed = the table balow.

lamss) can be obtained by either narrowing the flters
themsslves or sxpanding meo the udewalk.

* Designs can sarve to calm traffic alomg the roadway.
This project should be mtegrated with University
sffarts to calm maffic along the road and also with
the Sasak: Landscaps Plan

Mamienance

Maintemance is important for thess street filter arcas,

particularly in terms of easuring that they comtizme to

provids msasurable stormwater managemseat banafits
over time. The routine maintezance actvities typically
asociated with bioreteation areas are summanzed = the

Mamntreamor i.cmnc for ate C1s

. '_Dmnnupu-h-dngln

Parameter Value s _ N
Dramags Arsa. A (acms) 1235 * Prume and weed the fiver area 1o m‘;
- 00 IMMENONN PGS

Vobmmemc Remcl Coscbasnt Kt 0.9 + Bamovs acousmilared Tach ad debrss.

Ramfall Depth, P (=) l *  Inspact inflow area for sediment

Waser Quabity Vokemm, W () 3,300 me v P mm—— P,
Frvdrubic Conduc oty k (2 dvy) 1 i, Plistualusid
i’lh“!m“:’(g;} L veasaion 3 peeded

Average Pondag Dep, 2 . Bwyln3
Damiouns Tam, t (day) 1 » FRamove and meplace existng omich ?m
Surface Area Baequired, Af (sq. §) 3909

Curface Area Provaded (i &) 2,000

Treatmsat Provaded (% of 1) 51
Design Considerations

*  While ustility constraints are sxpected to be muinimal,
detadled utibity mapping should be obtained befors
completmg e fmal project deum.

» At cross walk areas, pedestnian bridges caa be
incorporated into the design so that people can cross
over the sest filter arsa.

* Curreat concept design sets a 24" road wids,
uniform along Eagleville rd  Wider road (and bike
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T s 1.538cf
ram evem!)
3 al (BT T80 Bar
3T TS Bar
35 0! oot
Esoxavied Cost S$31,700
Site Description

The proposed retrofit concept is located on the
UConmn Campus in Lot 9, across from the Visitors
Center. The parking lot is heavily used, and in
relatively poor condition

Existing Conditions

Runoff from the site is captured in an enclosed
storm drain system. and conveved to the north.
Small landscapad arsas to the north receive no
drainage from the Jot or other impervious areas.

Proposed Concept

Install linsar bioretention areas (zrassed swales) in
medians between existing parking arsas  Convey
stormwater to these swales using curb curs. Insmll
6" check dams along the swale. Existing storm
drain structures will act as overflow for large storm
events.

Construct two small biorstention cells m the
existmg landscaped areas. Use curd cuts to receive
direct parking Jot nmoff. In addition, capture small
storm runoff from swales in the madian via a 67 dip
withm the swale. Yard drains in these structures
will be tied mn to existing storm drain structures in
the road.

Firwre 1. rwmwmmmn
Lot

Figare 2. Cunent parking confipraton locking north

bove), 2nd sxisting northeast landscaped area to be
gn-ﬁdnmmm. o
Prelmmary Concept Designs
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A 25% concept desizn for the proposed rewofit can
which includes

be found in attachment B,

pralmunary plan views, cross sections and project
detatls. These inirial plans will need to be further

refined as this project proceeds towards

construction

Prelmminary Hydrologic Calculations
Prelimunary sizing of the bioretention area was
completed based on zuidance provided in the 2004
Connecticur Stormmwater Quaiity Manual. These
computations ars summarnzed in the followins
table.

The Sasaki

mg Plan indicates that wee

planrings ar the sastem edze of Lot & may
reduce the lot size. This desizn does not

account for that parking lot Joss. An altermative

desizn may unlize only one swale. or an

altemative to parking lot swales, such as parking

lot tree planters.

Maintenance
Maintenance 15 important for biorstenton ar=as and
swales. The routine maintenance activities
tvpically associated with bioretention areas are
summanzed in the following tables below.

Wﬂm:wﬂshngb&t

Design Considerazions

Some key desizn considerations include the

following:

» Confirm location of underground electric lines

at northeast filter area.

» The proposed filters will require a parking lot
reconfizuration. Angled parking, combined

with one-way maffic, may be needed to
accommodate these swales.
» Available mapping does not indicate how storm

drainage from the parking lot connects to the

storm drain network in the swest and needs 10 be

field-venfied.

two monthe. and then a: meeded :nd
depending co ramfll to promes
plant mowth and sunal
» For e frst uix months following
: constraction, the w% should be As Noaded
Fafall Depth, P (m) 1 1 imspected at least mace after stom: (folewing
Water Quality Volame, WO () 4790 470 ovenes that axceed 3 half- inch comstruction)
Dept of the Filtar Bed.d (8) - 23 should lock for bare or
Bottom wadth () 2 - cnh;—snhm-::uag
Side dopes 31 = e ==
Fiydraulic Conductivity., k (Rdxy) - 1 R dizsaly stabilized with
Ey = A gy | e e
[Averam Ponding Doph B () o o manun sppesrnce Raguiar
Cross-Sectioml Awma (5) 175 - »  Ramove accunzilated wack and (Mozly)
Lemgth Reguired (&) 2740 - debris
mﬁmu & = & . m:r:nm
(3g &) - -
Sarbice Area Provided (5 5) = 1550 ) W“m Azmmially
[ Treatment Provided (s of 1) 24 7 hﬁmmt p:'whm;
ETE Tabie suxmeanize: total langd of both swales and biow wpﬁmanl“
e p— X Et:ﬁ‘n}
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DR -
13
H‘.ﬂmﬂmv&m @E | ;4

| per 1" raim gvent)

TN Ramooual (Thivr) 4.6
yT) ) (X2
$43.500 | Sis.00 |

The propossd retrofit sites are located m the grassed area
along the western edge of Parkimg Lot Y on the UCom=
campus. The Y Lot is a large parking lot (upper lot)
toward Lot B thex, ultimatsly, towards Site B3 (propossd
gravel based wetland).

Existing Condi
The exntize lot (2.2 acres) drains towards the westera
edge of the parking arez to oze of two izlets along the
curb (~1.8 imparvions acres). Thess inlets comvey
storzow ater sorthward to an underground detextion pipe
system with 2m offlize Vertechzic device (WQ Umit) =
Lot§.* Snow storage for Lot Y is over the hull and
results in large sand deposits beyoad the parking lot

sdge.
*Lat 8 mrface draimage appears to bypass infets at low end of
parking ke, Khaly contribating 1o siope damage of reinforced

Proposed Concept

Reamove sxisting curb at each sids of double mlets and
install paved flumes to allow surface dramags from
parking lot o entar forebays of two beorsteation calls
excavated in existing grassed areas (Sites A and B,
Figure 1). Install carb cuts'peved flumes at other :
S S KT Nt S Figure 3. Raczovs curb along sides of doubls izlets 1 allow
practices (Figure 2) Biorstmation designed with mMmMﬂMMMM
m.chmmhdmmmngmhu(ﬁgm.i} " im0 exsting w=let (bius arow)
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Emergency spillways providsd (ioto wooded arsa).

Use shallow swalss along full length of parking lot to
comvey flow to bioretention. Use riprap chazmsls to
comvey runoff from curb cuts/paved flume to small
pretreatment forebays and to dissipats the energy and
velecity of nmoff. Existng mlet acts as primary
overflow and emergency spillway provided for cverflow
into woodsd slops. The bioreteation areas should bave a
Slter depth of 24 inches and provide §-9 inches of
peading dep®. Dus to the compacted narars of the soils,
inchads an underdrain that ties back ixto the existing
dradns.

Preliminary Concept Designs

A 25% concept design for the proposed retrofit can be

found mn attachmant B, which incindes preliminary plan

VIeWS, Cross sections and project details. These inmal

plans will require £eld survey and more information ca

drainage pipes. uttlites, and scals (among other things)
golng to constracticn plans.

Prelminary Hydrologic Calcnlagons
Prolmizary sizing of the bicretsation arsa was
completed based on guidance provided i the 2004
Connecnicur Ssormwater Qualiry Mamal These
computations are summanzaed i the tabls balow.

Surmg calculstonrs for Swe BS

Parameter

Dramage Arsa, A (acres) 15 06
Inparvicusness, 1 (%) &S 7
Volumetic Renoff Cosfcient Ry 0.8 aT4
Ramfall Depth, P (m) 1 1
Water Quality Vokazm, WO () 4591 1740
Depth of the Filter Bed, d () 250 150
Hydmmbic Conductraty, k (fday) 1 1
Moax hrax 9 9
Average Fom ans 0375
Drxwdowun Time t (days) 2 2
Surface Area Required Af (sg f) 1% 757
Surfacs Area Provided (g &) 1800 1500
Treatment Provaded (e of 1) a0 10
Desgn(o:mlcums

A retrefit of the Y Lot would help reduce the volums
ulamataly discharging to Site B-3.

* Posuible conflict with alectric cables and existing
light pole(s)

* Compars faasibility of various design altematives

* Incorporats educatiozal sigmags.

Mamienance
Maintezance is important for bioretsation areas,
pasticularly in terms of smsuring that they contizms to
provide measunable stormwater management benefits
over tme The routing maintemance activities typically
ausociated with bioretsation areas are summoanzed in the
table balow.

. Wﬂmaﬂhgﬁn&nm
monts, and then 3 needed and
depending co rainf&ll to promots plast
gows ad snival.

« For o frst six months
constraction. the wt should be
inspected at least tuice after stomm
vents that exceed 3 lnlfmch

As Neaded
(followmg

fr=

» Izspect ioostanion area fior dead or Ay

ivvzm.’-
(-5 4

Cost Considerations

Added costs if new overflow inlets are required;
melocation of electrical bghting a possibility.
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Site B3: Christian Field/Batting Cages

Gravel-based Wetland Systems

Parameter ' B
Impernous Cover Treated X
'H‘I.ammva;n(m 0
£ por 1™ rain ovent)

%ﬂ mm’z
1338
Estimated Cost $250,100

Site Descrint
The proposed retrofit concept is located by the
baseball fields and batting cages m the southeastern
portion of the UConn Campus.

Existing Condig
Existing dramnage pipe system collects runoff from
pervious and impervious surfaces for 55 acre
drainage area and discharges imto Red Brook
(Figure 1). Existing 24 inch pipe runs along open
field areas with inlets, likely under baseball field
and across Stadium Road. Some of this area is
currently managed by upgradient stormwater BMPs.
Because a portion of this conveyance appears to
have been a former stream, there is likely a shallow
depth to groundwater. The location of inlets or
magholes in the vicinity of the site were not found.
The pipe mvert at the outfall 15 less than 5 feet.

Proposed Concept

Proposed installation of a gravel based wetland
system with forebay, designed offlime with
approxamately 5,050 sq ft of available surface area
(Figure 2). Use a diversion manhole to divert flows
with outlet structure that discharges into bottom of
chambered, gravel wetland system. Flows are

forced up through gravel filters to a vegetated
wetland surface where additional pollutants can be

removed via plant uptake  Overflow from the
wetland 15 discharged back into existing stormdrain.
An emergency spillway drams meo exasting low

This project is feasible and very attractive, as few
locations on campus offer the ability to manage
significant volumes of runoff and impervious
surfaces. Available surface area humats available
treatment capability, however additional retrofit
projects in the draiage area (1.e, BSa'h) may help
reduce sizing requirements.

Figure 2. Gludh-dti&
chamshers, preseatment sediment forebay, and retyimmg wall
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Prelminary Concept Designs

A 25% concept desizn for the proposed retrofit can
be found in attachment B, which includes
preliminary plan views, cross sections, and project
details (Figure 3). These initial plans will require
field survey and more informaton on dramage

pipes, utilities, and sotls (among other things)
before zoing to construction plans.

TEVANY VI Vi
P Vo Ve

PG LLEAS WELL --su:...-t LS SEChN CE UL

Figure 3. T\Fﬂmmufwwhhh::.
water pshed up from below is desigmad to pond.

Prelrminary H_vdmkgir Calcnlations
Prelinunary sinng of the gravel based wetland

system was completed based on guidance provided
in the 2009 Rhode Iland Stormneaser Manual
(public review drgft) and are summarized in the
table below.

Ca v D B

Wal

Dramage Arsa, A (acres) 350
pomnoss, (M 27
Veolmmetnc Rimoff Cosfficant, Ry 0.30
Ramfall Depth, P(m)
[ Water Quality Volums, WQv (<) 38,345
Surface Arsa Raqured, Af (i3 £) 8386
Sirdace Arsa Provaded (3g &) 5.0
Treatment Provided (% of 1) 80
Design Consideraions
« Sizng of facility is constrained by space and

grade. Note the of retaining wall, depth
of forebay. and available head driving upflow
filter. Sizing of facility can potentially be
reduced if addirional retrofits are installed
within the dramnage area upgradient.

« Must venify location of all existing storm drain
infrastructure. Double check potential utility
conflicts (1.e., sewerline).

« Fimal desizn to include cleanouts for gravel
wetland and mamrenance access for forsbay.

»  May need to relocate exasting fence and mstall
guardrail along road.

Mamtenance
Maintenance will generally be related to
landscapmg practices and sediment removal from
pretreament forebay to prevent clogzing. Inspect
semi-annually for the first year of operation and
mﬂyaﬁuhﬁmymasm.ﬂasafum
storm events. The routine maintenance acuvites
typically associated with gravel-based wetlands are

summanzed in the table below.
T
of the crigml vegseation e
samblishad -
» Ramove and replacs ill-
saablizhed, dead, or sevsasly Azmual
diseased plames
+ Inlen, outists, and overdow
wil be chacked for :
blockags, sTuctural ey l"""‘g;ﬁ
and evdencs of erowca u;m
»  Sodzneet build up at the
cleanone pope will be removed
*  (Clean and manowe debos at As neoded (0
clssnow ppe sandmg water is
*  Sub-uzface storage chambers chsarved 48 bouns
shall be finshed and'or smaked after storm evant)

Cost Considerations

$30/5f, not inciudimg utiirgy’ mam drainage pipe
reiocanon.
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Site B11: ing Lot W
St BLI Paring Lot W

.:: " "-W—
b/ P
| .
Tooed () | 036 | 138 | 102 | 02
Rumoff Reduoction
Volums (cu ft par1™ | 1553 | 1,864 | 1,932 | 1916
Tan event
L AVERULE RIS AR
TR | 1110 o0
[ TN | 3754 | 2555 | B3
TSIk | Sk | 54k | 5K
Site

The proposed retrofit concepts are located m
Parking Lot W in the northem portion of UConn
campus near the reservoir and Greek Housing area.
This large parking lot is showing signs of decay and
15, repartedly, undemsed.

it Canild

The upper northwest and eastern portions of the
parking lot drain out of the watershed The
rmmmgpuumufﬂ:elnt(—..dm)mdmded

for infilration.

mdtrmnmﬁ'fmmﬂnfnudmugem

Arsa A- Block inlets 2=d use curb cuts/sidewalk cross
drazns to direct runoff izto forsbay azd bicrstention arsa.
Skape cell to avoid existing rees. Ovesflow to
manage/zest drzinage amea of spproximataly 1 acre.
Undardraim and outlet ovesflow back into existing
stormdrain.

Arsa B: Remove pavemsnt to install 2 5 ft wide
biccutention o manage est parkizg lot 22d upslope

pervious arer of approxinsasely 2.6 acres. Restripe
parking are2, biorstention located = island betwesn
travel lanes as shown on sketch; no presreatment, stone
check dams.

Area C: Grass channal and'ar forebay for pre-treatment
sxisting inlet to manhels at low point, provide positive
drammags to grass channel'forebay flowing mmto
bioretention. Overflow via nip rap spillway back mto

Arsa D: Bleck axisting izlet and divert ranoff to
bicretenton arsa via cush cuts’paved flume o forsbay
then izto beorstsation. Overflow tes back into existing

dramags inlet. No underdrain required. May nesd to
melocate existing electnc lines.

o kT By o ot i e
landscape island teccetantion to alter currsat traffic flow
pattarns. Loss of only four or Sve spaces anticpated.
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Prelminary Concept Designs

15%: concept desizns for proposed retrofits can be
found in attachment B, which includes prelminary
plan views and project details. These initial plans
will require field survey and more information on
drainage pipes, utiities, and soils (among other
things) before going to constructon plans.

Preliiminary Hydrologic Calculagions
Prelimunary sizing of the bioretention area was
completed based on guidance provided in the 2008
Connecticur Stormwarer Quaiity Manuai. These
computations are summarized in the table below.

Soomg calculstons for Saee Bl1

Design Considerations

« [Exisning water ines and drainage pipes at site A
to be verifiad in order to finalize location of
inlet and determine if culvert under access road
1s required.

» Try to protect existing trees during excavation

« At Sie B, the only location for bioretention is
island constructed between travel lanes, most
runoff will enter in the upper portion, o provide
forebay in first cell may require check dams to
terrace facility. Raise existing miets to act as
overflow.

« Design and excavation of biorstention and inlet
structures at site C to save large tree.

» Feasible and likely cost effective. though site B
is undersized given contributing watershed

» No signsficant loss of parking spaces, though lot
will need 1o be restmiped

Mamenance
Maintsnance 15 important for biorstention areas.
partcularly in terms of ensuning that they continue
10 provide measurable stormywater management
benafits over time. The routine maintsnance
activities typically associated with bloretention
areas are summanized i the table below.

»  Waner onco 3 week during the frst two
mosyys, and then 2 needed and
depending co ram&ll to promots plant
gowd ad sunaval.

» For & first six months following As
constraction. the wi% should be
inspected at least tuice after stomm
evenrs that excesd 3 halfmch

should lock for bare or

eroding amas i the conmbuting
2rea o aronnd the bicretsotion

area, and make wxe tey xe
Mynﬁﬁ-ﬂﬂgﬂl

£

cover.
+ Proe and wsed biorstention arsa 0

];zz

* Ramove and meplace existing mmich [ L

Other Considerations

It was reported that a stormwater master plan has
area to Swan Lake, and uitimately out of the
watershed.
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Integrating Stormwater and Landscape Management
Proge LI
- a e
‘ el S
’ T -
L — r Y S =)
d S~
Parameter Cd5-a C43d | C45«
ious Covar
| Triid acems) 012 007 034
Fumoff Redoction
Volums (cu ft par I 162 101 474
rain eusat)
TN Reoowal (Th'yr) 1.42 0.89 La3ud
TP Removal (To'yr) 0.16 0.1 0.48
| TSS Resoowal (b/yr) 35.73 0225| 10498
Estimated Cost $11,000 $3.000 | $13,000
Site Description

The propessd retrofit concept is located on the UCean
Campus at the Education 2=d Gentry Buildings. These
two buildings are marored = desigs, 2=d are separsted
by the Sundial Garden quad arsa.

Existing Condigions

Thae roof loaders from both buildizgs are dirsctly
connected to the stormdrain system. The adjacant green
space m the Sundial Gardem is kighly compacted.
Across the walkway in the student canter guad, the sedls
are somewhat compactad. Several areas of localized soil
srosion were noted.

Proposed Concept
Several retrofit opportunsties were identfied at sach

budding (Figurs 1) Ihlocaunuofthnmum
show=s in attachmsat B

« C43(a)- Mhﬁnﬂm‘hﬁlmﬁmﬂ
wommvater plamtsr beds.

* C4'S (b) — Dusct the two downspowts near the main
bulldng sofrances mto cterzs. Water from the cistern
clhwbmhmlﬂm

. MS(:)-Amdhldawmh
the Sundial Garde= -dpl-uundlwwi
along the scuthwest sdgs of the gandes to reduce nazoff
and sodl arosion.

» C4'S (d) - Divect the two downspouts above ths building
=de sutrance =to 2 biorstaton area m the Sumdial
G-hlhm-mmhﬂﬂ

Fagure 1. (C4/5-2) Possntial lecation for stocomwater planter
boxes. (0475-) Possntial locaticn for a cistars. (C475-c/d)

in the Sundal Gardex area 2nd the proposed
locamom of sod amendmants and beorsmson. (C4/5-8)
Proposed location of larger bicretsation project.



Prelminary Concept Designs

23% concept designs for the propossd retrofits can be
found in attachments B. Preliminary plan views and
to be further rafined as this project proceeds towards
fomatucton

Prelminary Hydrologic Calculations

Prelimizary sizing of the bicretention arsas was

completed based on guidance provided m the 2004
Comnecncur Stormwarer Qualiry Manual. These

computations aré summanzed m the table below.

_ Value
| S e [ Vsd
Druzage Arsa A(aces) | 012 007 047
[Iparvomnes. I (%) 100 100 T2
Volumemc Ranoff
ey 0os | oss
Rainall Depth, P () 1 1 1
gg( y Voluma, 4 251 1184

Surface Arca Raquired,

Af(m azm 184 1 538
(Sm.q % I ’-‘" M__ 400 1000 1215
g‘g"" Provided (e 100 100 100

Dcm(onsﬂeums
Site soils are compacted, so undsrdrain: are needed
aummmmm

» Censtruction of 2 new building being plazned for a
zearby site = the stadent cemter quad area maay
affpct the project design for concept C4/5 ().
Thecufors, the constracsion of project C4/5 (a)
should not occur uxtil after the aew building 15
comstructed.

» Projects (b) and (d) are good oppormmities for
student involvement and education. Stadsats and

faculry at Uconn can be imnvolved in the fimal design
and coastruction of this project.

» The Sasaki landscape architecture compazy has
developed a landscaping plan for the Sundial Gardea
arsa. Thess plans can be mcorporated with the
proposed stormwater and seil amendment projects
nte a £xal desiga for this amea.

Mamenance
Mainsszance s imsportant for bioreteaticn azeas,
particularly in terms of sasuring that they contiams o
provide measunble stormwater mamagement banafits
over tmms. The routizne maintezance actvities typically
asociated with bioreteation 'planter boxes areas are
summarized in the table below.

li

1w

» Ramove and replace ssong mmich. im

Sites C4 and C5. Education Building Geatry Building, and Sundial Garden
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APPENDIX C. Summary of LID Implementation to Date on UConn Campus.
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Implementation of LID practices has been underway for several years on the UConn campus.
In 2004, the first biroretention area on campus was installed near the Towers dorms (Figure 5).
In 2005, several more bioretention areas were installed at the Burton-Shenkman facilty (Figure
6), and at Hilltop dorms (Figure 7). In August 2010, several large bioretention areas were
installed at Northwoods apartments as part of a site renovation (Figure 8). Smaller rain
gardens were also installed at each of the buildings at the Northwoods complex.

Installation of pervious pavement began in 2005 with a small patio using EcoStone® pavers at
Lakeside apartments (Figure 9). Larger installations continued in 2009 with a pervious asphalt
lot near Towers dorms (Figure 10), and a pervious concrete installation near the field house
(Figure 11). In 2010, a portion of the access road to Northwoods apartments was paved with
pervious asphalt (Figure 12).

In 2009, a green roof was installed on math science building Gant Plaza (Figure 13). Funding
for this demonstration and research effort was obtained from CT DEP Section 319.

More information on all of these projects can be found on the TMDL project website at
http://clear.uconn.edu/projects/tmdl/progress.htm.

Figure 5. Bioretention by Towers dorms.
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Figure 7. Bioretention by Hilltop dorms.

60



Figure 8. Bioretention at Northwoods apartments.

Figure 9. Pervious pavers at Lakeside Apartments.
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Figure 10. Pervious asphalt near Towers dorms.

Figure 11. Pervious concrete in front of field house.
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Figure 13. Green roof on Gant Plaza.



