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Part Il. Self-Assessment - Permit Year 14

The City of Fitchburg has completed the required self assessment and has determined that at the end of
the Permit Year 14 reporting period the City was in compliance with all provisions of the approved NOI,
except for the following:

Part Ill PC-3: Operation and maintenance agreement to inspect existing stormwater BMP’s at
post construction sites.

Work has proceeded on this requirement during previous Permit Years with the continued development of
a City ordinance that requires private owners of permanent stormwater BMPs to maintain their stormwater
infrastructure. The City’s Engineering Division has developed a spreadsheet linking privately-owned
stormwater BMPs to the Operation & Maintenance plans submitted to the City during the
planning/permitting process prior to construction. The City plans to use this spreadsheet once the
ordinance is implemented to track and enforce maintenance requirements and will update as necessary.
Work will continue on this requirement during Year 1 of the new MS4 permit as required per Section

2.3.6.

Qutfall Inventory

During Permit Year 6, all of the City’s known outfalls were mapped, photographed, and inspected during
dry weather. If dry-weather flow was present, samples were collected and analyzed for coliform bacteria,
MBAS, and Nitrogen. All outfalls were also sampled during a wet-weather event and samples were
analyzed for Total coliform, E-Coli, MBAS, and Nitrogen. Sample results from five out of forty outfalls
were identified as having elevated levels of bacteria. Follow-up sampling on those five discharges was
performed and the associated drain system investigated for the possibility of illicit connections.

Illicit Discharge Detection and Elimination (IDDE)

In addition to the efforts outlined in Part IIl of this report, IDDE efforts have resulted in the detection of 22
illicit connections to the stormwater system. Two of these connections (31 Townsend Street and 245
Summer Street) were removed during Permit Year 12, one (359 Summer Street) was removed during
Permit Year 13, and one (Gloria Ave.) was removed during Permit Year 14. In total, 18 known illicit
connections have been removed. Four known illicit connections have not been corrected: 37 Fairbanks
Street, 16 York Avenue, Merriam Parkway Extension, and 181 Upham Street. Although the City’s
Wastewater Division plans to remove these connections, they consist of private wastewater infrastructure
over which the City has no jurisdiction. Merriam Parkway Extension will most likely be targeted first, as
this discharge receives flows from approximately four dwellings.

IDDE continues to be an important part of the City’s ongoing effort to map and characterize both the
wastewater collection system as well as the storm drain system. As reported in previous years, the City
has established a dedicated crew of three to six individuals that are assigned to the Wastewater Division.
These individuals, as part of their duties, look for illicit connections to the stormwater system. In addition,
the City has added two Professional Engineers to the DPW staff over the last four years. These two staff
members devote part of their time to stormwater issues and will continue to be an important part of the
City’s efforts to administer its IDDE program. The City will reevaluate its IDDE program during Year 1 of
the new MS4 permit as required per Section 2.3.4.

Consent Decree

The City has been aggressively tackling its obligations under the Consent Decree from the US EPA
related to its wastewater collection and treatment systems. Many of these actions have a direct impact
on stormwater quality. In Permit Year 12, the City separated seven combination drain/sewer invert
manholes and approximately 20,000 linear feet of combined sewer, installed approximately 200 new deep
sump catch basins, cleaned sediment from 2,400 linear feet of large diameter drainage outfall pipe, and



lined over 5,200 linear feet of sewer main. These projects significantly reduced the potential for
wastewater to the City’s natural water resources through combined sewer overflows (CSO'’s) and
infiltration.

In Permit Year 13, the City repaired three leaking sewer manholes located in the Nashua River and
closed two wastewater collection system regulators (CSO’s) along the Nashua River. These projects
significantly reduce the potential for wastewater to overflow into the Nashua River. In addition, the City’s
consultant, Wright-Pierce, finished the design of another sewer/drain separation project to be constructed
during the next permit year. This project will include the separation of roughly 30 combination
drain/sewer invert manholes, separation of approximately 4,500 linear feet of combined sewer,
conversion of one regulator (CSO) to storm drain only, the installation of approximately 40 new deep
sump catch basins, and lining of approximately 600 feet of sewer main. The City also completed a bank
stabilization project along Falulah Brook to restore an approximately 300-foot length of eroded stream
bank and prevent future erosion. This project was undertaken to fulfill the Supplemental Environmental
Project requirement under the City’s Consent Decree.

In Permit Year 14, construction began on the sewer/drain separation project mentioned above that was
designed during Permit Year 13. Construction is anticipated to continue through Year 1 of the new MS4
permit. During Permit Year 14 the City also separated 16 combination drain/sewer manholes as part of
the Combination Manhole Separation Program. The City continues to actively work to meet the
requirements of the Consent Decree and plans to remove/separate an average of 20 additional
combination drain/sewer manholes and associated piping each year.

Partnerships with Local Organizations

In Permit Year 12, the City entered into a partnership with the Montachusett Opportunity Council (MOC).
This partnership stemmed from MOC receiving a Clearwater Revival Grant from the US EPA. The grant
is being used to address stormwater and green infrastructure issues within the City. The kick-off for the
grant was in September 2014, with all of the involved parties attending: Nashua River Watershed
Association (NRWA), Massachusetts Watershed Coalition (MWC), and the Fitchburg DPW,
Conservation/Planning, and Board of Health. Goals of the grant include the following:

e Provide informational sessions, trainings, and other resources to key stakeholders in the City
regarding green stormwater practices

o Review the City’s policies and procedures regarding green stormwater infrastructure and identify
ways to better incorporate into ordinances

e Create an outdoor green stormwater infrastructure museum to showcase design strategies

e Conduct public outreach campaigns to raise awareness of stormwater issues and ways green
stormwater infrastructure can be used to prevent pollution

In Permit Year 13, the City actively participated in helping MOC accomplish several of the grant’s goals,
including starting the development of a City ordinance based on MOC'’s recommendations for green
stormwater infrastructure policies, incorporation of the green stormwater infrastructure museum into a
redevelopment project for the First & Railroad Street Park, and performing the design of a raingarden for
a workshop at Montachusett Regional Vocational Technical School.

In Permit Year 14, The City completed construction at First & Railroad Street Park, including the green
stormwater infrastructure museum. In addition, the City worked with MOC and the Montachusett
Regional Vocational Technical School to conduct the raingarden workshop. DPW waorkers from the City,
along with students and teachers from the Montachusett Regional Vocational Technical School, worked
together to build the raingarden designed during Permit Year 13 to treat stormwater runoff from a paved
parking area at the school. Supporting documentation for the Clearwater Revival Grant is attached to this
year’s annual report and includes the following:

e Alist of action items for the grant and the associated timeline for each action item
e A narrative written by the MOC for the Clearwater Revival Grant Proposal



e Areport prepared by MOC that reviews the City’s green stormwater infrastructure policies and
procedures and recommends ways to improve ordinances

o 90% design plans for the First & Railroad Street Park redevelopment project, which will include
an outdoor green infrastructure museum

e A basis of design report prepared by the City for a rain garden for MOC'’s rain garden workshop

The City also continued its partnership with the Nashua River Watershed Association (NRWA) during
Permit Year 14. The NRWA performs monthly sampling of the Nashua River just downstream from the
City’s East Wastewater Treatment Facility (WWTF) from April through October and tests for E. coli,
dissolved oxygen, temperature, and conductivity. This information assists the City with monitoring its
treated effluent from the WWTF.

The NWRA also works closely with MOC. During Permit Year 13, the NRWA assisted with several tasks
for MOC's Clearwater Revival Grant. These tasks included preparation of a report summarizing the
review of the City’s green stormwater infrastructure policies and stenciling storm drains in the EIm Street
area with youth to raise public awareness of stormwater pollution. During Permit Year 14, the NRWA and
MOC conducted another round of stenciling storm drains. The City supplied paint for both stenciling
efforts.

The City is also an integral member of the Fitchburg Greenway Committee, whose goal is to advocate for
the protection, preservation, restoration, and responsible use Fitchburg’'s water resources, and riverfront
land.

New MS4 Permit

The City is aware that the 2016 Massachusetts Small MS4 General Permit was signed on April 4, 2016
and will become effective July 1, 2017. Although the City is taking steps to be proactive in meeting the
new permit requirements, they will undoubtedly put significant burden on the City’s already limited
resources. Not only does the City lack the funding to meet these requirements, but it also lack the
manpower.

In December of 2016, the City’s engineering consultant, Arcadis, presented an overview of the new MS4
permit to City Council and the Mayor. Included in this presentation was an analysis of the City’s current
MS4 program and associated costs, an overview of the new MS4 permit requirements and estimated
costs for compliance, and potential revenue sources for overcoming the funding gap. It is estimated that
the City currently spends approximately $630,000 on MS4-related activities. Under the new permit,
however, it is estimated that the City must spend approximately $1,630,000 to meet the new
requirements.

The presentation was not received well by the mayor or City Council. The City’s resources are very
limited and there are many areas/departments within the City that could use additional funding, all of
which they believe should be prioritized over stormwater. The Department of Public Works, who operates
and maintains the City’s MS4 system, will attempt to perform some of the work in-house to save money.
However, some requirements, such as the new IDDE requirements in Section 2.3.4, are too burdensome
and will require the City to hire a Consultant. Some money has been set aside in the FY18 budget for this
work, subject to final approval by the Mayor and City Council. If the FY18 budget for stormwater is not
approved, the City will be unable to meet the requirements of the new permit.






Clearwater Revival Grant Proposal Summary
Written by MOC and submitted to EPA in Grant Application

I. Project Title and Project Purpose Statement
As the designated non-profit Community Action Agency serving the socio-economically

disadvantaged in North Central Massachusetts, the Montachusett Opportunity Council (MOC)

proposes the Clearwater Revival Project to address stormwater (SW) pollution of the Nashua

River and improve the health of vulnerable neighborhoods in Fitchburg, MA 01420.

Clearwater Revival has four goals:

1) Capacity-building of City stakeholders. The project will allow for training of the partnership
to increase expertise about stormwater management (SWM) using green infrastructure (GI).

2) Policy, systems and best management review. We will assess the City’s systems and policies
to see how GI and other low impact development (LID) methods can be integrated into
procedures and policies and what barriers may exist.

3) Creation of an outdoor “museum” on a vacant lot showcasing green infrastructure design
strategies. A city owned vacant lot in a low-income neighborhood will be developed as a
Clearwater Revival outdoor museum showcasing various GI and LID methods that residents
can use on their own property.

4) Increasing awareness of residents and community organizations about SW issues through
neighborhood walks and building resident knowledge about ways they can prevent water
pollution. Water walk/workshops in two targeted low-income neighborhoods will serve
multiple purposes: to learn from residents where SW is a problem, to use photos as a teaching
tool to draw attention to aspects of the built environment that exacerbate the SW issue and to
follow up the walk with a small workshop highlighting things residents can do to protect the
water. MOC youth peer leaders will also be educated about SW issues and they will help
create videos to educate the community about the problem and solutions.

Clearwater Revival will take place in Fitchburg, MA, and will focus on the Clean Water Act,
Section 104(b) in order to move forward on the community’s vision for a green and healthy local
environment. The project will also integrate elements of the Solid Waste Disposal Act, Section
8001(a) and the Toxic Substances Control Act, Section 10(a) into programming since the
disposal of waste, particularly pet waste, pharmaceuticals and toxic compounds into stormwater
systems causes both environmental and public health problems.

This project builds on already existing collaborative efforts, particularly the work of the
Healthy Zoning workgroup (HZW). Led by MOC, this workgroup has been meeting for the past
year and includes key City stakeholders (i.e. the Planning and Housing Departments, Board of
Health (BOH), and Department of Public Works) as well as the Massachusetts Regional
Planning commission (MRPC), Twin Cities Community Development Corporation (Twin Cities
CDC) and Growing Places, a non-profit engaging residents in community gardening. Currently,
the HZW’s focus is to address the vacant lot issue in Fitchburg and a key part of its strategy is to
find ways to integrate green infrastructure (GI) for stormwater management (SWM) into its
efforts to turn vacant lots from neighborhood problems to neighborhood assets.

Together with MOC (lead applicant), project partners on the MOAs are: 1) City of Fitchburg;
2) Massachusetts Watershed Coalition, 3) the Nashua River Watershed Association and 4) Twin
Cities CDC.

I1. Environmental and Public Health Information about the Affected Community

Local environmental and public health issues addressed by Clearwater Revival include: the
pollution of the Nashua River due to SW runoff and discharges from Combined Sewer
Overflows (CSO’s) which pose a public health hazard through bacterial, viral and toxic chemical
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loads dumped into the River. Bacteria, viruses and parasites that may be present in impaired
water can cause various illnesses such as ear and eye discharges, skin rashes and gastrointestinal
problems with skin contact or through ingestion. The pollution of the river also impacts aquatic
life and the health of the River through nutrient loading, addition of oxygen-depleting substances
and increase in water temperature. Drinking water of downstream communities and recreational
use of the River is negatively impacted. The SW problem is particularly acute in older high
density, low-income neighborhoods near the Nashua River. These neighborhoods make up
34.7% of Fitchburg’s population and are the focus of Clearwater Revival.

The 2012 Waterbody Report for the two segments of the North Nashua River that flow
through or near our targeted neighborhoods indicate that the overall status of this 8.6 mile section
of the River is impaired (maps MA81-01 and MA81-02) with waters too polluted or degraded to
meet state water quality standards. Primary recreational contact such as swimming and
secondary recreational contact such as fishing or wading is not advised. Fish consumption has
not been assessed for either segment but for MA81-02, assessment of wildlife, fish and aquatic
life shows that it, too, is impaired. For both segments, one cause of impairment is E. coli with
probable sources being CSO’s and non-point sources during wet weather events, urban related
runoff, illicit connections/hook-ups to storm sewers and other unknown causes.

In August 2012, Fitchburg was penalized by EPA and Department of Justice for violating the
Clean Water Act due to repeated non-compliance with its discharge permit. The primary cause
of the violations is the large volume of SW that flows into the wastewater treatment plant via the
sanitary sewer system. The combination of SW and wastewater at the plant often exceeds its
treatment capacity. When this occurs, some of the treatment process is bypassed, causing
partially treated sewage to be discharged into the Nashua River. SW flow into the treatment plant
must be reduced so that capacity of the plant is not exceeded. Combined sewer separation
projects and plant modifications are underway to accomplish this, but GI can play an important
role by keeping SW out of the system in the first place. Conversation with the Commissioner of
Public Works in Fitchburg indicates that the problem of CSO’s and urban runoff are exacerbated
by Fitchburg’s steep topography that causes erosion and ground water near the surface that seeps
out onto pavement. The public’s behavior is also problematic with catch basins in some
neighborhoods filled with yard waste and even plastic bags of dog waste. Increasing Fitchburg’s
capacity to implement GI for SWM is needed. The 2010 draft MS4 General Permit for SW
included provisions that would encourage the use of LID and GI. At this time, Fitchburg would
not be compliance-ready for this requirement. Implementing GI has been a strategy suggested
in a 2009 Report produced for the City by UMASS-Ambherst Landscape Sustainability Studio:
Green Fitchburg: Opportunities, Strategies and Visions for the Future. Rain gardens were
specifically mentioned in several areas to mitigate SW problems along major roadways however
no progress has been made in this area.

Affected Community Characteristics: Fitchburg is located in North Central Worcester
County, approximately 10 miles south of New Hampshire and 50 miles west of Boston with a
population of 40,318 (2010 Census). The Nashua River is the heart of the city. As the oldest
city in this area, Fitchburg was once a thriving manufacturing center whose industries attracted
immigrants who settled in dense, multi-family housing near factories located along the Nashua
River. As the manufacturing base began to erode in the 1960s, Fitchburg’s economic prosperity
declined and its population demographics began to shift. Today, the population of Fitchburg is
disproportionately low-income (19.4% persons below poverty level compared to 10.5% in the
state) with more than twice the number of families with children under age 18 living below




poverty than in the state (23.8% Fitchburg/11.5% state). As of March 2013, Fitchburg’s
unemployment rate is 3.4 percentage points above the state rate (10.2% Fitchburg/6.8% state).
21.6% of Fitchburg residents self-identify as Hispanic or Latino which is more than 2X that of
the state (9.6%) and 23.4% speak a language other than English in the home (2008-2012
American Community Survey estimate).

Many of the City’s residents suffer disproportionately from chronic diseases and secondary
conditions. According to a 2011 Community Health Assessment (CHA) report of North Central
MA, Fitchburg evidences heightened rates of the following: Cancer: While cancer mortality
rates in Fitchburg (185 per 100,000) are roughly comparable with the state (183), Black non-
Hispanics suffer disproportionately in Fitchburg with a mortality rate of 629 per 100,000.
Asthma: Asthma hospitalization rates at 190 per 100,000 are greater in Fitchburg than the state
(142) with children under 5 years (356) and Hispanics (369) having the highest rates locally.
Mortality: Premature mortality at 398.9 per 100,000 in Fitchburg is greater than the state
(304.4). Both Hispanics (451) and Black, non-Hispanics (441) suffer disproportionately in
Fitchburg. Mental Health: Fitchburg’s suicide rate (8.1 per 100,000) is only slightly higher than
the state’s (7.0), but its self-inflicted injury rate (87.2 per 100,000) is almost double that of the
state (44.3). Crime statistics show that Fitchburg’s overall violent crime rate per 1,000 residents
is dramatically higher (7.71) than the rest of MA (4.28).

A map of EJ regions in Central MA created by the MA Executive Office of Energy and
Environmental Affairs shows that a significant proportion of Fitchburg’s most vulnerable
residents, those at greatest risk of being impacted by poverty, crime and health disparities, live
along the Nashua River in what used to be the City’s industrial corridor. This same area has
been significantly impacted by the release of environmental toxins including a majority of
reportable hazardous waste release events per MA DEPs Hazardous Waste Map for Fitchburg.
Fitchburg’s topography exacerbates the environmental problems experienced by vulnerable
populations since the City is built on steep grades and this is particularly true of the residential
areas adjoining the industrial corridor. Not only do many of these areas lie in flood zones,
during rains the steep topography and large amount of impervious surfaces in these
neighborhoods cause trash and other contaminants to flow into the sewer system and if
overwhelmed, directly into the Nashua River.

Creating a healthy community is a key goal in Fitchburg. In addition to the water quality
benefits from implementing GI, there are additional benefits to the affected community. Focus
groups, walk audits and meetings with the affected community over several years has shown
that: 1) there is a lack of high quality green space in targeted neighborhoods; 2) residents see
vacant lots as neighborhood problems that foster crime and trash accumulation and inhibit safe
walking; and 3) there is a lack of places to cool off in the summer. Clearwater Revival can help
address some of these issues by creating one high quality green space in a vacant lot that can
help mitigate the heat island effect and in the long term, making the North Nashua River a safe
place for water recreation. An added long-term benefit to the affected community is cost-savings
on sewer rates. Because of the cost of implementing grey infrastructure to remediate SW
overflow into the Nashua River as well as reduce other pollutant levels, sewer bills in Fitchburg
went up 68% in 2012, for an average household sewer bill of $730. While many people in our
affected community are renters, these costs are likely passed down to them from landlords. By
increasing City capacity to implement GI, we can not only begin to realize the social and
environmental benefits of GI, but also give the City and its residents the economic benefits as
well.




III. Organization’s Historical Connection to the Affected Community

History: Founded in 1966, MOC is the designated non-profit Community Action Agency
serving the socio-economically disadvantaged in North Central MA. MOC’s mission is to
alleviate poverty and create healthy communities by providing services, coordinating community
resources that promote self-sufficiency and advocating for social change. It serves families and
individuals across the lifespan through its various divisions and delegate agencies, offering an
array of programs including Childhood Lead Poisoning Prevention, Green and Healthy Homes,
Housing and Weatherization, Women, Infants and Children (WIC) Nutrition Program and Child
Care and Head Start (CCHS).

Work with Affected Community: MOC has established the capacity, linkages and
creditability within North Central MA and in particular the targeted community of Fitchburg, to
successfully implement Clearwater Revival. The Board of Directors is comprised of municipal
officials, low-income representatives and community stakeholders committed to the agency’s
mission and the demographics of MOC staff mirror those of the community. The Executive
Director has led the agency for 27 years. Ms. McDermott plays a strong leadership role in the
community on health and social issues, including but not limited to founding and co-chairing the
Joint Coalition on Health and helping to establish Community Health Connections, a local,
federally qualified community health center. Every three years, MOC undertakes a Community
Needs Assessment, an extensive process composed of stakeholder interviews, focus groups and
hundreds of surveys. The quantitative and qualitative data collected from residents and
community stakeholders informs strategic goal setting and program development. In addition
to MOC'’s ability to lead, we are known for our vision and ability to create and innovate to
address community needs. For example, MOC initiated a Green and Clean program with two
years of funding from the Toxics Use Reduction Institute (TURI). The project has educated
hundreds of individuals in hands-on workshops, worked with United Hmong of Massachusetts to
translate materials and hold workshops for Hmong residents and with our WIC program and
Elder Nutrition program, piloted safer chemical and non-chemical sanitizers and disinfectants.
MOC also received funding to coordinate a Green and Healthy Homes multi-stakeholder
partnership composed of City Departments and community-based organizations (CBOs) that
worked together to create a common home assessment form and partner referral system enabling
low-income residents to receive coordinated, efficient home repair with leveraged funds. This
forward way of thinking puts MOC in a strategic position within the community that will enable
us to successfully implement Clearwater Revival.

Residents in Decision-Making: Not only do low-income representatives from North
Central MA sit on MOC’s Board of Directors, residents are part of advisory boards for
specific programs allowing for constructive engagement in program development. For
example, parents are part of CCHS’s Health Advisory group, local elders make up the Elder
Nutrition Program’s Advisory Board, and client’s of our CARE AIDS/HIV Case Management
program participate on the consumer advisory board. MOC’s neighborhood mobilizer and teen
peer educators play a key leadership role in providing outreach and education to the community
for our anti-obesity efforts, teen pregnancy prevention and family planning work. They take part
in partnership meetings and present data to key City stakeholders and evaluators to advocate for
community awareness on issues. Resident input is sought after to steer projects impacting
their community. For example, for a current project to design and implement a green space in a
low-income housing development, residents were invited to a presentation by the Landscape




Architect so that their input could be incorporated into the design strategy. The HZW workgroup
coordinated a community scoping session that was part of a Health Impact Assessment focusing
on strategies to improve vacant lots in the City. Over 50 stakeholders attended to weigh options
for turning vacant lots into community assets. Together with a focus group held with a
community-based organization, these inputs pointed out the need for more green spaces within
targeted communities.

Increase Community Capacity: MOC is recognized for its strong community ties and
extensive networking system. We have developed long-lasting relationships with individuals
and organizations within and beyond our service territory throughout our 48 year history. One
example is the Fun ‘n FITchburg initiative. Partnering with the City of Fitchburg and over 80
individuals including residents, city councilors, the Mayor, businesses, the local university and
environmental groups, MOC is leading a youth obesity prevention campaign funded by the
Robert Wood Johnson Foundation (RWIJF) and the Massachusetts Department of Public Health.
Now in its fifth year, the Fun ‘n FITchburg Partnership has become a strong voice in advocating
for systems, policy and environmental changes to make healthy eating and active living the easy
choice for Fitchburg residents. Projects over the years have emerged through dialogue and
iterative community visioning exercises. Together residents, neighborhood mobilizers and
youth peer leaders have conducted park and walk audits resulting in a citizen Adopt-a-Park
program, a healthy vending in parks resolution and enthusiasm among municipal officials to
adopt a Complete Streets policy. The HZW workgroup formed due to concerns about vacant lots
voiced by the Partnership during focus groups and walk audits conducted through the Fun ‘n
FITchburg initiative. The Partnership has also been working for over three years with the
Fitchburg Housing Authority (FHA) and an array of partners to convert a large green space in the
center of the low-income housing complex into an active living space that integrates natural play
spaces into its design. This year, a wet area at the entrance to the field was converted to a
bioretention area/butterfly garden that will be used as an environmental education site. Our
collaboration with the City on the Fun ‘n FITchburg initiative has leveraged additional funding
to spearhead a regional Healthy Weight initiative by local Boards of Health and funding to
amplify youth obesity prevention messages to area day cares and schools.

Maintaining Ongoing Relationships: MOC collaborates with area non-profits, residents
and municipal officials to leverage funding and expertise to move projects forward. Our work
with the FHA exemplifies this. Because of significant incidents that disrupted the neighborhood
at one FHA site, the Executive Directors at MOC and the FHA called together a meeting with
community leaders including the Mayor, Chief of Police, Superintendent of Schools and
representatives from state agencies and community-based organizations. The result was a charge
to all community groups to expand services and resources and find ways to support residents,
instill a sense of pride in the neighborhood and make it safer. The MOC Homework Center
evolved from this meeting and 42 children are now enrolled with 25 attending daily. Fun ‘n
FITchburg’s green space initiative at the FHA (described above) is located on land behind the
Homework Center site. To create a community vision for this space, we brought together
residents and community leaders to help develop a 5 year plan of action to create a high quality
active living space for the neighborhood. MOC continues to do a Needs Assessment of the
communities we work in and collaborates with partners and residents on how to address on-
going and new issues. MOC holds leadership positions on local and regional boards such as the
Community Health Center’s Board of Directors and the Joint Coalition on Health. MOC also
attends Community Health Network Area (CHNA) 9 meetings and local community meetings




including the City’s recycling and open space committees, Elm St. Neighborhood Association
meetings and community meetings in the Green Acres neighborhood.

IV. Project Description
I.) Activities the project will undertake

The long-term environmental and public health results Clearwater Revival seeks to achieve
are a decrease in SW pollution of the Nashua River and increase in resident health by reducing
bacterial, viral and chemical loading into the River from runoff. An added short-term outcome
of the project is creating one green space in a targeted low-income neighborhood. Green spaces
offer multiple social and ecological benefits such as social gathering places, sense of place,
environmental education opportunities, a reduction in urban heat island effect, increased
biodiversity and decreased stress. It has also been shown that GI creates economic value in a
community which would be advantageous to this economically depressed City. The green space
we propose would also be an educational “museum” raising awareness of stormwater pollution
and the ways residents can help prevent water pollution.

Clearwater Revival has four goals that will allow us to work toward the long-term
environmental and public health results we hope to achieve. These goals focus on 1) capacity-
building of City, 2) policy, systems and best management review to promote GI in Fitchburg, 3)
creation of an outdoor “museum” on a vacant lot showcasing green infrastructure design
strategies and 4) increasing residents’ and community-based organizations’ awareness about SW
issues through neighborhood walks and, with the help of MOC youth peer leaders, building
resident knowledge about ways they can prevent water pollution. Following is a description of
how Clearwater Revival will achieve its overall aims to decrease SW pollution of the Nashua
River and increase public health by reducing bacterial, viral and chemical loading into the River.
Please see logic model attached also.

Goal 1: Capacity building of City stakeholders

Activities Milestones Responsible Partner

- Introduce new project partners (NRWA - QAPP developed by Yrl Ql -MOC

and Massachusetts Watershed Coalition) - 4 trainings held (2/yr) - all trainings -HZW

to already-existing HZW group completed by Yr2 Q4
- Convene meetings - Speaker events held (1/yr) - by Q4 of
- Develop QAPP each Yr one speaker event held
- Identify training needs - Resource booklet for small residential
- Research potential speakers, invite them GI projects created by Yr2 Q4

and promote the event - List of incentives for GI projects
- Research design strategies for small generated by Yr2 Q4

residential GI projects, where to source
material locally and costs of elements

- Design and print residential booklet

- Research GI incentives for residents,
businesses and developers

- Discuss which incentives are needed and
would work in Fitchburg

Goal 2: Policy, systems and best management review to promote GI in Fitchburg

Activities Milestones Responsible Partner

- Collaborative discussions with City - Policy/system report distributed to City | - City stakeholders
stakeholders and NRWA to focus




policy/system review
- Conduct review
- Write report
- Disseminate report to City departments

departments by Yr2Q4

- NWRA Smart Growth
Circuit Rider

Goal 3: Creation of an “Outdoor GI Museum” on a vacant lot showcasing GI

design strategies

Activities

Milestones

Responsible Partner

- Create priority list of 10 vacant lots
- Conduct field surveys of vacant lots
- Design “Outdoor Museum”

- Purchase supplies

- Coordinate workers

- Build the GI museum

- Design signage

- Install signs

- Field surveys conducted by Yrl Q4
- GI Museum built by Yr2 Q 4
- Signs installed by Yr2 Q4

-MOC

- Twin Cities CDC

- City of Fitchburg

- Massachusetts
Watershed Coalition

Goal 4: Increase awareness of residents and community based organizations about

SW issues a

nd ways to prevent water pollution

Activities

Milestones

Responsible Partner

. Conduct 2 neighborhood walk/workshops

. Conduct 2 presentations for youth peer
leaders

Conduct 2 water quality trainings for
youth peer leaders

Conduct 1-2 storm drain stenciling
workshops for youth peer leaders and
neighborhood mobilizer

. Storm drain stenciling
Create 2 videos
. Conduct 2 rain garden workshops

A. 2 walk/workshops conducted by Yr2
Q4
B. 2 presentations conducted by Yrl Q4
2 water quality trainings conducted by
Yr2 Q4
1-2 storm drain stenciling workshops
by Yr2 Q4
C. Storm drains in key areas stenciled by
Yr2 Q4
2 videos produced by Yr2 Q4
D. 2 rain garden workshops conducted

by Y12 Q 3

A. MOC and Twin
Cities CDC

B. NWRA

C. Youth peer leaders

D. Massachusetts
Watershed Coalition

Each goal of the Clearwater Revival project offers many ways to incorporate elements of the

collaborative problem-solving model.

1. Issue Identification, Community Vision and Strategic Goal Setting. One example of this

element in our proposal is Goal 2 — Policy/Systems Analysis. Before we can propose an action

to move forward on, we need to sit down together and talk about where the City is at and what is
most needed to move it toward the goal of integrating GI for SWM. We need both the historical
knowledge of City stakeholders and the expertise of NRWA’s Smart Growth Circuit Rider who

has helped surrounding cities and towns with ordinances and bylaws related to SWM and LID at
the table to identify issues of concern and prioritize them. This focused analysis can then key in
on the most significant aspects of SWM and GI integration for the City.
2. Community Capacity Building and Leadership Development. By engaging the NRWA

and Massachusetts Watershed Coalition in training the HZW stakeholders in issues around GI
and SWM, we will help build capacity to integrate these concepts into vacant lot development as
well as future City projects. By developing guidelines for residents around GI and creating a list
of incentives that could be offered, stakeholders will be better able to lead the whole community
on GI initiatives. The guideline for residents builds upon interests the HZW is already engaged
in — namely developing a side yard abutter sales program. The GI booklet proposed will add

value to these efforts.




Promoting youth as leaders in water pollution prevention efforts is a key part of this project.
With the help of NRWA, youth will be able to understand the history of the Nashua River in the
context of Fitchburg’s development and understand the problem the City faces with SWM.
Having the youth peer leaders be part of the solution: stenciling storm drains and learning about
water quality analysis — will benefit the City and give the youth new knowledge and skills. We
will tap into their knowledge of creating videos (as exemplified by their complete streets video)
and have them create 2 videos around SWM, GI and how residents can prevent water pollution
that can then be shown on Fitchburg’s public access channel.

3. Consensus Building and Dispute Resolution. As an example of this CPS element, we want
to work with the City and, with the expertise of the NRWA, find areas for either a focused policy
or system analysis that will benefit the City while at the same time moving forward on efforts to
protect the Nashua River. Collaboratively, our stakeholders will work together to come up with
a focused area of concern that could be reviewed and promoted. This could be working to
complete a SW ordinance for the City or working to design an effective tool that gives incentives
to projects that integrate GI into their development strategy.

4. Multi-stakeholder Partnerships and Leveraging of Resources. Our logic model and
workplan will be the grounding of our project. The various facets of our workplan allow
multiple and frequent collaborative spaces for partners to engage with one another and develop a
shared vision. For example, the HZW will work together to get a priority list of 10 vacant lots
for the possible outdoor museum and then we will conduct field surveys of these sites with the
expertise of the Massachusetts Watershed Coalition staff. Our team will engage on a design
strategy that works for the space and gain the input of residents in that neighborhood about the
project. Once a common vision for the site is developed, we will move toward an
implementation plan that is coordinated with partners’ time and expertise. We want to recruit
residents and other stakeholders who are interested in the process and who can become
champions for GL.

We can also leverage the expertise and interests of our partners and the HZW to enhance
residents’ knowledge about GI and water pollution prevention. For example, the BOH Director
is interested in working with us during resident walks/workshops to talk about the medical take-
back program in Fitchburg.

5. Constructive Engagement by Relevant Stakeholders. Creating a dialogue with City
stakeholders, NRWA and Massachusetts Watershed Coalition can move the City on its way to
developing a strong SWM plan that integrates GI. Our project has several places this can
happen: training the HZW, engaging City stakeholders in a review of policy or systems, and
working together to create the outdoor museum.

6. Sound Management and Implementation. Our MOA partners are at the table because they
provide an expertise that was missing from our HZW. The workplan and logic model will
provide a guide to our actions but each step requires its own plan and timeline within the larger
framework. We will capitalize on the strengths of our team as we move through the various
facets of the project and rely on our commitments to move projects forward.

7. Evaluation, Lessons Learned and Best Practices. Our continual evaluation of the
partnership at meetings and by assessing progress toward goals on a regular basis will allow us to
make sure all stakeholders’ voices are heard and creative solutions identified. Neighborhood
walk/workshops will let us engage with residents where they live and learn from them where
stormwater is an issue. Combined with the workshop portion, we can empower residents to




make their own communities healthier by showing them steps they can take to prevent water
pollution.

Building the outdoor museum will allow us to try out GI elements on a small scale and learn
what is appropriate in other settings.

i) How the organization and its partners will work together to address local issues

MOC is the lead applicant on this proposal and there are 4 MOA partners: 1) City of
Fitchburg, 2) Nashua River Watershed Association (NRWA), 3) Massachusetts Watershed
Coalition and 4) Twin Cities CDC.

As lead applicant, MOC’s role is to convene meetings, manage the partnership, coordinate
trainings, direct the activities of the peer leaders and neighborhood mobilizer, prepare reports
and contract management. The City’s role in the project is to provide knowledge of current SW
issues in Fitchburg, historical knowledge of past initiatives regarding SW and GI and knowledge
of city department procedures and systems. They can help guide the project in terms of trainings
most needed, where storm drain stenciling would be most effective and what incentives for
residential implementation of GI would be likely to succeed. The NRWA’s role focuses on
environmental education, training and policy analysis. They will train youth peer leaders on
storm drain stenciling, water quality analysis and other aspects of water pollution and guide the
policy/systems analysis. The Massachusetts Watershed Coalition’s provides the technical
knowledge of green infrastructure, training, and field surveys. They will assist with trainings,
vacant lot surveys and implementation of GI in one vacant lot. Twin Cities CDC will provide
their extensive knowledge of neighborhood characteristics to vacant lot prioritization and assist
in neighborhood walk/workshops. They will be able to help us promote events and workshops
using their resident networks.

The City of Fitchburg represents the government sector. As a municipal entity it brings the
expertise of various departments to the table as well as knowledge of City procedures and
systems. The Department of Public Works (DPW) has knowledge of City water issues, SW
problem areas, data on CSO’s, river quality and remediation techniques already tried. They also
have staff and equipment that can help design and implement GI techniques for the outdoor
museum. The Planning Department has knowledge of zoning policies and procedures and can
assist with GIS mapping, policy and planning. The Board of Health has several programs we
can integrate into this project — the medical take-back program and the hazardous waste
collection days. The BOH Director is interested in leveraging outreach funds for the medical
take-back program during the neighborhood walks/workshops. The Mayor of Fitchburg is
supportive of the HZW and her office will be critical in advancing environmental and policy
changes that reduce barriers to using GI for SWM.

Commitment: The Mayor commits staff time and meeting space, the Planning Department can
assist with policy and procedure analysis and GIS mapping and the BOH can assist with sharing
data about vacant lots as well as the medical take-back and hazardous waste collection programs.
The Commissioner of Public Works enthusiastically supports our work and will commit staff to
attend meetings, share data about SW issues, and assist with creating the GI museum.

Partner Quote: The City of Fitchburg DPW enthusiastically supports your efforts to
promote GI to help the City manage its SW in an environmentally responsible cost effective
manner. Vacant lots might be ideal for rain gardens and grassed swales. Urbanized areas of
Fitchburg were developed a century ago, creating congested neighborhoods with large
impervious areas and little room for SWM. Vacant lots are often neighborhood eyesores with




limited potential for future use. Getting stakeholders involved with developing and maintaining
rain gardens would help DPW manage SW, foster pride in the neighborhood,

promote community involvement and educate the public about SW. Identifying potential
locations for these projects would be a valuable first step in the process. - Lenny Laakso,
Commissioner of Public Works.

The specific activities the City of Fitchburg will be responsible for are: 1) attend meetings,

2) work with the NRWA to review local bylaws, ordinances or systems that promote or hinder
GI for SWM and promote changes based on best practice review, 3) provide input for the GI
resource booklet for residents and the list of potential incentives, 4) provide technical labor and
assistance in building the outdoor museum

Both the NRWA and Massachusetts Watershed Coalition represent the environmental
sector.

The mission of the NRWA is to work for a healthy ecosystem with clean water and open
spaces for human and wildlife communities, where people work together to sustain mutual
economic and environmental well-being in the Nashua River watershed. The NRWA has
expertise about the Nashua River, water monitoring, storm drain stenciling, policy analysis,
SWM, LID and environmental education. Their staff will help train youth, educate the HZW and
conduct a local policy/systems analysis. Staff involved will be the NRWA Water Programs
Director, the NRWA Water Monitoring coordinator and the NRWA Smart Growth Circuit Rider.
Commitment: Training youth (History of the Nashua River, Introduction to Stormwater, Water
Quality Sampling and Storm Drain Stenciling), training the HZW and a focused policy or system
review.

Partner quote: Thanks for inviting the NRWA to participate in the “Vacant Lot Group” — our
program staff heartily agree that they would like to see NRWA participate. We have three staff
people with expertise to contribute: Water Programs Director, Water Monitoring Coordinator
and Smart Growth Circuit Rider. — Elizabeth Ainsley Campbell, Executive Director

The specific activities the NRWA will be responsible for are: 1) attend meetings, 2) work
with the City of Fitchburg to review local bylaws, ordinances or systems that promote or hinder
GI for SWM and promote changes based on best practice review, 3) provide training to the HZW
and youth peer leaders

The mission of the Massachusetts Watershed Coalition is the protection and restoration of
watershed ecosystems to sustain healthy rivers, streams, lakes, water supplies, terrestrial and
aquatic habitats. The Massachusetts Watershed Coalition has expertise in watershed
planning, community outreach, LID, rain gardens and other infiltration practices.

Commitment: Staff time to attend meetings, resident workshops on rain gardens and other LID
techniques, field survey of vacant lots and technical assistance in building the outdoor museum.

The specific activities the Massachusetts Watershed Coalition will be responsible for are: 1)
attend meetings, 2) training the HZW, 3) field surveys of 10 vacant lots and assistance choosing
the best lot for the outdoor museum 4) technical assistance building the outdoor museum 5) and
2 rain garden/LID workshops for residents.

The Twin Cities CDC represents the local community development corporation. Its
mission and vision are as follows: The Twin Cities Community Development Corporation
(CDC) is a membership organization led by the diverse resident and business communities of
Fitchburg and Leominster. We invest in and organize the residents of these cities to help build
assets such as quality housing, good jobs, strong businesses and effective leaders. We envision
healthy neighborhoods where residents choose to live, work, and invest, thereby forming a



powerful, unified community.
Commitment: Staff time to attend meetings, assistance with neighborhood walk/workshops,
and assistance in field surveys of vacant lots.

The specific activities the Twin Cities CDC will be responsible for are: 1) contribute research
on vacant lot properties, 2) contribute to HZW meeting discussions, 3) attending and assisting
with neighborhood walk audits.

Partnerships are maintained and sustained through shared vision and goals, trust and respect,
creative and collaborative problem-solving and effective and timely management. These aspects
are built into this project both formally and informally. As project goals are worked through and
realized, a shared vision develops and partners begin to understand and trust one another. Our
continual evaluation of the partnership at meetings and by assessing progress toward goals on
a regular basis will allow us to make sure all stakeholders voices are heard and creative solutions
identified. As the partnership develops, we will be able to find ways to build on the initiatives of
one another to integrate SWM into new and existing initiatives as a way of sustaining the work.
For example, the City has annual Ward clean-ups in spring and we can integrate storm drain
cleaning into volunteers’ work. As we learn about policy and system changes that can promote
GI in the City, we can integrate these into City functioning so that the changes remain over time.
Formal reports to EPA will keep us all accountable to our goals and workplan and give us an
opportunity to reflect on elements that are successes as well as barriers we may be facing. This
process then can give us a chance to celebrate our successes while problem-solving the barriers
we face. As we progress toward our goals our increased expertise and collective knowledge will
put us in a position to look for more grant funding to further our long-term goal of addressing
SW pollution of the Nashua River and improving the health of vulnerable neighborhoods in
Fitchburg.

V. Organizational Capacity and Programmatic Capability

MOC uses a sophisticated accounting system, The Financial Edge by Blackbaud, to manage
grants and contracts from many types of funders and for multiple programs and services. The
software contains all relevant modules necessary to maintain detailed activity (i.e., payables,
receivables and general ledger). The system provides a wide range of capabilities that allow data
to be reported in unlimited formats permitting MOC’s Accounting Department to track and
report separately all activity related to Clearwater Revival. Finances for our proposed project
would be assigned to a Staff Accountant who would oversee all transactions related to the project
and run reports for management to monitor, track, and report financial information.

MOC has developed a reputation among its funders, both public and private, of strong fiscal
management and effective service delivery. MOC’s total funding is currently in excess of $17
million and comes from a variety of sources including over 50 state, federal, private and local
grants and contracts. MOC adheres to a firmly scheduled and extensive annual audit of the
agency’s financial position, including related statements of activities, functional expenses and
cash flow. MOC'’s last audit, for the period of October 31, 2012 and 2011, found the Agency to
be fiscally solvent, in conformity with generally accepted accounting principles and meeting all
requirements pertaining to effective internal control over compliance. The agency uses Results-
Oriented Management and Accountability (ROMA) to ensure programs meet grant outputs and
outcomes. The NWS Director provides ROMA reports to the Executive Director (ED) and
Board of Directors monthly. The Board works closely with the ED and ensures adequate fiscal
controls are in place and that the Agency is in compliance with all contract and grant




requirements. The ED is responsible for MOC’s programs and services and is the direct
supervisor to the three Division Directors who, in turn, supervise their Program Managers.

MOC has created a program structure to ensure Clearwater Revival will be successfully
managed and completed. To accomplish the work-plan objectives, MOC is designating our
existing Environmental Manager, Donna Wysokenski, as Project Manager due to her educational
background in environmental science and policy along with her experience working with
communities on environmental justice projects. She will be responsible for day to day activities
and grant deliverables, oversee partner collaboration and coordinate vacant lot assessment
activities. She will work with technical advisors to develop the QAPP. Her supervisor, Mary
Giannetti, MOC’s Director of Nutrition & Wellness (NWS) and Energy and Housing Divisions
will participate on the HZW and provide management oversight through biweekly one-on-one
meetings so that potential issues are brought to the senior management team for timely
resolution. MOC can successfully achieve the goals of the Project. As exemplified in previous
examples (Fun ‘n FITchburg, work with FHA at Green Acres, Green Cleaning TURI project)
MOC has the credibility, community networks, capacity and expertise to join with partners to
complete Clearwater Revival’s goals. MOC has experience successfully completing and
managing assistance agreements and their reporting requirements. MOC has completed five
years of a cooperative agreement with the Office of Family Planning and Office of Population
Affairs on a Model-Based Male Family Planning project. Contractual, fiscal and reporting
requirements have been successfully met.

V1. Qualifications of the Principal Investigator or Project Manager (PI/PM)

Key personnel will include existing highly qualified staff to timely complete Project.

Project Director (0.01 FTE on project,): Mary Giannetti, Director of the MOC NWS and
Energy & Housing Divisions. Ms. Giannetti has 20 years of experience implementing and
managing community health and housing programs at MOC demonstrating her ties, commitment
and experience working with the affected community. She currently serves as: chair of the local
health center, commissioner on the Fitchburg Housing Authority and is a gubernatorial appointee
to the MA Nutrition Board. Ms. Giannetti is also a member of MA Department of Public Health
Healthy Homes Advisory Committee, MA Public Health Association Act Fresh Steering
Committee, Joint Coalition on Health and CHNA 9. Her state and community affiliations on
environmental and public health efforts and ties to the local community will be an asset for this
project. Role: Oversee development and implementation of the program: supervise PM;
coordinate with external partners and internal MOC programs; participate on HZW; monitor
project performance and track outputs and outcomes; and provide financial management of the
grant.

Project Manager (0.4 FTE on project): Donna Wysokenski, has an: MA in Environmental
Science and Policy, MS in Molecular and Cell Biology, and graduate certificate in Ecology and
the Human Spirit. As a graduate student, Donna collaborated with professors, community and
environmental organizations on a four-year community-based participatory research project
funded by the National Institute of Environmental Health Sciences. She researched pediatric
asthma in schools, conducted environmental health listening sessions among minority
populations and led neighborhood data collection walks with residents to learn about particulate
matter. She is currently the Environmental Manager at MOC (4 years) responsible for overseeing
the Childhood Lead Poisoning Prevention Program and coordinating a multi-year, multi-
stakeholder partnership to convert a large open space in a Fitchburg Housing Authority complex
into a natural play space. For two years, she managed grants from the Toxics Use Reduction




Institute to offer green cleaning workshops for hundreds of North Central MA residents focusing
on low-income, Spanish and Hmong residents. Donna coordinates the Healthy Zoning
Workgroup (HZW) and was a key collaborator for the vacant lot Health Impact Assessment in
2013. Donna participates in the City of Fitchburg’s recycling and open space committees and
the Montachusett Regional Trail Coalition. Role: Oversee grant activities including: coordinating
meetings; facilitating trainings; staffing the HZW; coordinating the neighborhood
walks/workshops, managing the partnership and project reporting, preparation of QAPP.

VII. Past performance in Reporting on Outputs and Qutcomes

MOC manages over 50 grants from Federal, State and private funders with successful
documented progress toward outputs and outcomes. Below is one example from each source.
1. Model-Based Male Family Planning (FPR0O06010A), $627,000(5 years) HHS OFP, David
Johnson, 240-453-2841, Progress Documentation: Monthly outreach activities, Workplan
milestones achieved, quarterly outputs transmitted, midyear grantee presentation, and yearly
progress report submitted.
2. Childhood Lead Poisoning Prevention (INTF7900MM3701516139), $48,550 FY2013
($433,542 from 2007-2013), MA DPH, Paul Hunter, 617-624-5585, Progress Documentation:
Pre and post tests during community presentations, monthly outreach activities, Quarterly
progress reports submitted.
3. Green and Clean in North Central Massachusetts, $20,000 2012-2013; $25,000 2011-2012
Toxics Use Reduction Institute, Joy Onasch, 978-934-4343, Progress Documentation: Pre and
post tests and follow-up phone calls to workshop participants, Interim progress meeting with
funder, interim and final progress reports submitted, poster presentation at Statehouse.

VIII Expenditure of Awarded Grant funds- If successfully awarded funding for this grant,
MOC has identified existing staff to direct and manage the grant which will allow for a timely
start up and execution of activities. MOC’s Finance and Administration Depts. will set up a
specific fund account to ensure that money can be received and expenditures monitored. This
grant builds upon the work of the existing HZW and Strategy Experts have been identified and
are poised to have sub award agreements executed within 30 days upon award. Monthly financial
reports will be monitored by the project director and manager to ensure that grant funds are
expended in a timely manner and are in line with work plan activities and time frame.

IX Quality Assurance Project Plan (QAPP) Information The project will need a QAPP
since we will collect water samples, use existing databases and historical research, implement
deed searches, create a new database and use the information to make recommendations on
environmental decisions.
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Executive Summary

This ‘Policy and Systems Review’ report assessing the City of Fitchburg’s capacity to promote and
implement Green Infrastructure (G) and Low-Impact Development (LID approaches to site design and
stormwater management, is one component of a wider project titled ‘Clearwater Revival’ under the
auspices of the Montachusett Opportunity Council (MOC), which is a social and environmentally-
oriented non-profit agency based in Fitchburg, Massachusetts.

The scope of work for the Policy and Systems Review component of the Clearwater Revival project
states that “We will work with the City of Fitchburg to review local bylaws, ordinances or systems that
promote or hinder GI for stormwater management and promote changes based on best practice
review.” It then goes on to state that “We will assess the City’s systems and policies to see how Green
Infrastructure (GI) and Low-Impact Development (LID) methods can be integrated into procedures and
policies and what barriers may exist.” In other words, how can the City of Fitchburg move forward in
implementing Gl and LID practices?

One of the primary tasks in the policy and systems review process is to assess the effectiveness of the
City of Fitchburg’s ordinances, regulations and policies in promoting Low-Impact Development (LID)
and Green Infrastructure (GI). The NRWA’s Smart Growth Circuit Rider reviewed the following policy
and planning documents to assess whether they adequately promote LID and GI:

e Stormwater Management and Erosion Control Ordinance

e Wetlands Protection Ordinance and Regulations

e The City’s 2003 MS4 General Permit (EPA Stormwater Program)
e Special Permit and Site Plan Regulations

e Subdivision Rules and Regulations

In brief, these planning documents, which, with the exception of the Stormwater Management and
Erosion Control Ordinance, were written prior to the current emphasis on LID and GI practices for
stormwater management; do not yet form the framework upon which an effective Gl program can be
assembled. For the most part, there is very little mention of Gl and LID practices in any of the above
listed planning and regulatory documents.

The City of Fitchburg therefore has much it can do to address Gl and LID approaches not only to
stormwater management, but for city planning in general. While this current state of affairs may seem
unfortunate, it also provides an opportunity for the City to adopt coordinated LID and GI policies and
practices that span the scope of all of the above land-use regulations and the City of Fitchburg Boards
and Departments that implement them.



There is little standing in the way in terms of obstacles to developing a comprehensive Gl and LID
approach to stormwater management and site planning. Gl and LID practices can be written into the
various planning and regulatory documents described in this report such that they are “all on the same
page” and unified across disciplines.

The City’s Planning Department and Department of Public Works should take the lead in developing
such a set of comprehensive and coordinated regulations. The Conservation Commission can also play
an important role by considering an increase in its no-disturbance and no-build setbacks within the
wider 100 foot buffer zone called for by the Massachusetts Wetlands Protection Act.

Definitions

Bioretention is the process in which contaminants and sediments are removed from stormwater
runoff. Stormwater is collected into the treatment area which consists of a grass buffer strip, sand
bed, ponding area, organic layer or mulch layer, planting soil and plants. Runoff passes first over or
through a sand bed, which slows the runoff's velocity, distributes it evenly along the length of the
ponding area, which consists of a surface organic layer and/or groundcover and the underlying planting
soil.

Buffer Zone refers to an area measured from the edge of a wetland or water body within which a local
Conservation Commission has regulatory jurisdiction, which, in the case of the Massachusetts
Wetlands Protection Act, applies only to activities likely to impact the wetland or water body itself.
However, towns which have adopted Local Wetland Protection Bylaws can regulate activities in the
buffer zone itself by virtue of it being declared a ‘resource area’.

Green Infrastructure is defined as a network of decentralized stormwater management practices, such
as rain gardens, bioretention systems, and green roofs that can capture, infiltrate, and treat
stormwater thereby reducing stormwater runoff and improving the health of receiving waters.

Low-Impact Development (LID) refers to more sustainable land development practices that result from
a site planning process that first identifies critical natural resources, then determines appropriate areas
for development and then uses mainly non-structural ‘green’ methods of stormwater management.
LID also incorporates and refers to a range of best management practices (BMPs) that preserve the
natural hydrology of the land, often through the use of natural and planted vegetation.

No-Build Zone designates the area within a wider wetland buffer zone within which no primary and
secondary structures are allowed to be constructed. Some land disturbance may be acceptable
provided it is permitted through the applicable Order of Conditions issued by the Conservation
Commission.

No-Disturbance Zone designates the area within a wider buffer zone within which no activities that
break the land surface or destroy existing vegetation are permitted. Some limited exceptions may be
made for control of invasive species or certain low-impact projects (i.e. trail construction) provided
they are permitted by the local Conservation Commission.



Review of current Fitchburg policies and practices relating to Green
Infrastructure and Low-Impact Development (LID)

One of the primary tasks in the policy and systems review process is to assess the effectiveness of the
City of Fitchburg’s ordinances, regulations and policies in promoting Low-Impact Development (LID)
and Green Infrastructure (Gl). The NRWA’s Smart Growth Circuit Rider reviewed the following policy
and planning documents to assess whether they adequately promote LID and GI:

e Stormwater Management and Erosion Control Ordinance

e Wetlands Protection Ordinance and Regulations

e The City’s 2003 MS4 General Permit (EPA Stormwater Program)
e Special Permit and Site Plan Regulations

e Subdivision Rules and Regulations

In brief, these planning documents, which, with the exception of the Stormwater Management and
Erosion Control Ordinance, were written prior to the current emphasis on LID and GI practices for
stormwater management; do not yet form the framework upon which an effective Gl program can be
assembled. While this may seem unfortunate, it also provides an opportunity for the City to adopt
coordinated LID and Gl policies and practices that span the scope of all of the above land-use
regulations.

a. Stormwater Management and Erosion Control Ordinance

Fitchburg’s Stormwater Management and Erosion Control Ordinance was adopted in 1999, with
several amendments since then. The Department of Public Works is the authorized enforcement
agency. Though this ordinance does not directly mention or encourage LID or Gl, it does include
provisions that would support amendments that would encourage a greater emphasis on LID and Gl.
These include:

e Objectives including “minimize the volume and rate of stormwater which is discharged to rivers,
streams, reservoirs, lakes and combined sewers”;

e “Provide stormwater facilities that are attractive, maintain the natural integrity of the
environment, and are designed to protect the public safety”.

e The definition of ‘Best Management Practices” (BMPs), mentions that they are “either
structural or non-structural devices that temporarily store or treat urban runoff...” LID and Gl
usually involve non-structural practices and stormwater treatment areas.

e Adefinition of ‘Pre-Treatment’ is provided, which can be tied to LID and GI practices once those
are properly addressed in the ordinance.

e The threshold for needing to submit a stormwater management plan is the creation of 4,000
sg.ft. or more of impervious surfaces, or any activity that disturbs one acre or more of land.



Recommendations:

e Add definitions of Low-Impact Development and Green Infrastructure to the definitions section.

e The purpose and objective section could include statements encouraging the use of non-
structural stormwater management practices, including LID, and provide examples of such
practices.

e Mention that non-structural stormwater management practices are encouraged and preferred
over structural practices when possible and advisable. For example, the Town of Easthampton,
MA, requires stormwater permit applicants to demonstrate that they have considered the use
of LID and Gl stormwater techniques in their plans.

e The stormwater ordinance can be amended to set stormwater volume reduction standards, as
has been implemented in Philadelphia, requiring that developments larger than 10,000 sq.ft.
retain the first inch of rainfall on-site.

¢ Philadelphia’s ordinance also calls for disconnecting impervious surfaces by directing runoff to
pervious areas; whether naturally occurring or constructed LID facilities such as rain gardens.

e Some of the LID and GI tools recommended in Philadelphia include:
http://phillywatersheds.org/what_were doing/green_infrastructure/tools

¢ Philadelphia has also developed a list of programs in which various approaches to Gl are to be
applied: http://phillywatersheds.org/what were doing/green_infrastructure/programs

e The City of Fitchburg should consider applying some of the tools and programs developed for
Philadelphia to its own urban core.

e The Central Massachusetts Stormwater Coalition also has created a toolbox for homeowners:
http://www.centralmastormwater.org/pages/crsc_toolbox/documents which can assist
homeowners with residential-scale LID solutions for their properties. The Residential
stormwater management page is here:
http://www.centralmastormwater.org/Pages/crsc_toolbox/Residential%20Stormwater 2%20p

ages.pdf

Rain Garden on Church Property in Leominster, MA Residential Rain Garden in Leominster, MA
Photos: Ed Himlan, Massachusetts Watershed Coalition
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http://www.centralmastormwater.org/pages/crsc_toolbox/documents
http://www.centralmastormwater.org/Pages/crsc_toolbox/Residential%20Stormwater_2%20p

b. Wetlands Protection Ordinance and Requlations

The City’s Wetlands Protection Ordinance and Rules and Regulations were last amended in the spring
of 2012. The Ordinance and Regulations mention erosion and sedimentation control, storm damage
prevention and water quality as resource area values.

One of the better provisions of the ordinance and regulations is that they address ‘cumulative adverse
impacts’, which “means the effect on a wetland or buffer resource area that is significant considering
the effect of one activity in combination with other activities that have occurred, are occurring or are
reasonably likely to occur within the resource area, whether such activities have occurred or are
contemplated as a separate phase of the project, or as a result of unrelated activities on adjacent land”.
LID and Gl practices, which can be small in scale and sited more easily than engineered stormwater
approaches, should be well-suited for addressing cumulative adverse impacts.

Section 178.11 of the Ordinance designates Buffer Zones as resource areas in their own right, which is
a good foundation upon which LID and Gl practices can be applied. The Ordinances in this section
states that “The Commission may establish, in its regulations, design specifications, performance
standards, and other measures and safeguards, including setbacks, no-disturb areas, no-build areas,
and other work limits for protection of such lands, including without limitation strips of continuous,
undisturbed vegetative cover, ...”.

The Regulations, though not addressing LID and GI directly, do contain several provisions that would
dovetail nicely with such non-structural approaches to stormwater management. Section 3.2 of the
Regulations call for a 20 foot no-disturbance zone for residential development and 50 feet for non-
residential development. They also designate a 25 foot no-build zone for residential development and
75 feet for non-residential development. These no-disturbance and no-build setbacks could be
widened to provide even more treatment of stormwater before it enters wetlands and surface waters.
These setbacks can also be tied into LID and GI provisions.

Section 3.4 of the Regulations calls for the installation of a silt prevention barrier between the
proposed limit of disturbance and the edge of all wetlands so as to intercept sediment-laden runoff.
This section could also specify several LID and GI techniques to assist in sedimentation control.

Recommendations:

e First, the scientific literature on the effectiveness of various buffer widths in protecting water
quality cite the need for no-disturbance zones in the range of at least 50 (fifty) feet in most
cases to remove sediments to which nutrients like phosphorous and nitrates adhere. Expanding
the no-disturbance zone for residential development to 50 feet and 75 feet for non-residential
development in areas outside Fitchburg center would provide better protection to wetlands
and associated water resources.



e For Fitchburg center, a range of LID and GI practices can be specified for areas within 100-feet
of wetlands and surface waters. Installation of rain gardens and street trees in special container
boxes that capture and treat stormwater runoff could help to make up for the lack of a natural
vegetated buffer in the urban center.

c. Fitchburg’s 2003 MS4 General Permit

Fitchburg’s 2003 MS4 General Permit addresses the seven minimum controls that the USEPA requires
of a municipal small separate stormwater systems (MS4), but does not mention or specify the use of
LID and GI systems as part of the plan to meet its stormwater management goals and objectives. The
2003 permit only requires that new development sites greater than one acre, and that are within the
100-foot wetland buffer zone or riverfront area, treat and infiltrate the first inch of runoff. Fitchburg’s
new MS4 permit will require that all sites over one (1) acre, including redevelopment, must infiltrate
and/or treat the first one (1) inch of runoff.

Recommendations:

e The new MS4 General Permit application should cite and require Gl and LID practices whenever
feasible for applicable projects.

e The new MS4 General Permit can specify which City ordinances and regulations will be
amended to better provide for Gl and LID approaches to site design and stormwater
management.

d. Special Permit and Site Plan Rules and Requlations and Rules and Requlations for the
Subdivision of Land

Fitchburg’s Special Permit and Site Plan Rules and Regulations do not contain many provisions for
stormwater management and do not mention LID or Gl at all. In the Subdivision Regulations, Plan
Requirement # 7 calls for “plans for handling stormwater drainage”, but provides no guidance on what
such plans should contain. In the Site Plan Regulations, which refer back to Section 181.945 of the
Fitchburg Zoning Ordinance, a provision calls for “make adequate provision for utilities and stormwater
drainage consistent with the functional requirements of the Planning Board’s Subdivision Rules and
Regulations”. This would be a good location to mention and describe LID and Gl approaches to
stormwater management.

Recommendations:

e Examine the feasibility of requiring narrower roads in new residential subdivisions. This can go a
long way towards both reducing maintenance costs, but also the amount of stormwater
generated.

e Consider allowing or expanding the use of shared parking lots in the more densely developed
parts of Fitchburg for new development and redevelopment.
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The maximum percentage of impervious surfaces allowed for new development and
redevelopment, for both ‘green’ sites and redevelopment, can be specified so as to reduce
sheet flow and the need for stormwater treatment facilities.

The subdivision and site plan regulations can require that whenever an existing street or
parking lot undergoes major repairs or is scheduled for reconstruction, that LID and Gl practices
such as rain gardens, tree box planters and grassed swales be installed.

The subdivision regulations can be amended so as to reduce the required width of new
residential streets, which will simultaneously function as a traffic calming measure, and reduce
the volume of stormwater runoff.

Both the subdivision and site plan regulations can require that LID and Gl methods of collecting
and treating stormwater be given consideration in the design process. These regulations can
provide incentives for applicants to use LID and GI stormwater management techniques.

The Planning Department, in coordination with Public Works, should consider establishing a
maximum percentage of impervious surfaces to be allowed in new development. Such a
standard need not be the same for all zoning districts, but could vary based on land-use.
‘Urban’ and ‘commercial’ districts, for example, would be allowed a higher percentage in
exchange for a lower maximum in more outlying low density residential and rural areas.



Il. Summary of Recommendations from the UMASS Green Fitchburg Report

Green Fitchburg: Opportunities, Strategies and Visions for the Future (UMASS Amherst
Department of Landscape Architecture and Regional Planning)

In the spring of 2009, a Landscape Sustainability Studio class from UMASS, Amherst, under the
direction of Professor Jack Ahern Ph.D., released a report titled “Green Fitchburg: Opportunities,
Strategies and Visions for the Future” (hereafter called the ‘UMASS Study’). The class examined the
feasibility of and offered recommendations on the implementation of Gl and LID approaches to
landscape design and stormwater management. They focused on three primary areas in Fitchburg: 1.
The North Nashua River Corridor, 2. Downtown Fitchburg, and 3. Water Street (Route 12 Corridor).
This synopsis of the UMASS Study and its recommendations will focus primarily on downtown
Fitchburg, with some mention of the Water Street area.

First, for the Water Street / Route 12 corridor the UMASS Study has three primary goals and objectives:

1. Install Gl within and adjacent to the street layout of Water Street by; a. promoting
cooperation of business owners with large street frontages to create a neighborhood image, b.
reducing curb cuts and improving sidewalks, c. constructing rain gardens to reduce and remove
contaminants from street and parking lot stormwater runoff, d. planting street trees to provide
shade, reducing runoff and cleaning the air.

2. Develop the Twin Cities Rail Trail as a separate-grade facility paralleling Water Street

3. Promoting the redevelopment of Fitchburg’s older neighborhoods by installing green
infrastructure in the Patch Neighborhood.

For a general recommendation, the UMASS Study notes that the most practical places to incorporate
Gl, such as bioswales and rain gardens, is near existing catch basins.

The UMASS Study recommends that for Downtown Fitchburg:

1. Reconfigure the street layout of Main Street, in part by, a. installing rain gardens and b. planting
of street trees to provide shade and reduce stormwater volume.

2. Redesign the vacant lot(s) west of the theater

3. Provide safer corridors from parking garages to Main Street

The plan for Downtown Fitchburg centers in large part of an extensive network of street trees. The
UMASS Study includes maps showing where new street trees are recommended in the Main Street
Corridor.

The UMASS Study then identifies four primary areas where the installation of Gl and LID is most
recommended:

1. Upper Common, 2. Bijou Theatre Lot, 3. Verizon Building and 4. Lower Main Street

The report goes into detail on how each of these areas can be improved by the installation of Gl and
LID stormwater management facilities.



. Summary of Planning and Infrastructure Policies Fitchburg can adopt to
implement Green Infrastructure and LID

As seen above, Fitchburg’s existing set of ordinances and regulations barely mention Gl and LID
approaches to site design and stormwater management. This is both a problem and an opportunity.

For example, whenever an existing street is reconstructed or a commercial, office or industrial site
redeveloped, Gl and LID practices can be incorporated into the design both through a reduction of
impervious surfaces and mandatory installation of new LID facilities such as rain gardens, bioswales,
pervious pavement and the like.

The Planning and Public Works Departments can coordinate efforts to revise pertinent sections of the
City’s Zoning Ordinance, Site Plan and Subdivision Regulations, Stormwater Management Ordinance,
and Wetlands Protection Bylaw so as to incorporate Gl and LID practices in a coordinated fashion.

A good example of a City that has taken a comprehensive approach to Gl and LID practices is Buffalo,
New York. In its ‘Green Code’ (Zoning), the City of Buffalo:

e Mandates that all future transportation projects be implemented as ‘Complete Green Streets’
that incorporate Gl into their design and construction whenever possible.

e Seeks to ensure that all public parks, plazas and other public venues be built to integrate
stormwater management seamlessly into their design in a manner that enhances their total
quality of life.

e Requires that all new development projects, including parking lots, provide for 100% on-site
stormwater management for up to 2 inch rain events through the use of Gl including measures
such as bioswales, rain gardens, flow-through trenches, green roofs, etc.

e Seeks to ensure that all future demolitions incorporate stormwater management features on
the resulting vacant lots that will include site grading and fill requirements, green infrastructure
and, where appropriate, possible use as collective receiving sites for adjacent multi-property
downspout disconnections.

The City of Fitchburg can seek to adopt some or all of the above practices that have proven effective in
Buffalo, NY, a cold weather city that has much in common with Fitchburg, albeit being a large city.

In Massachusetts, the Town of Franklin has perhaps gone the furthest in developing a comprehensive
Gl implementation strategy for their town. The March 2014 EPA report # EP-C-11-009 prepared for the
Town of Franklin goes into a great detail of technical detail on particular Gl and LID approaches to
stormwater management. The City of Fitchburg should consider adopting as references the technical
information provided in this report, as it would simplify the process of adopting Gl and LID standards
and regulations.

10



IV.  Bibliography and References

American Planning Association. January 2013. “Green Infrastructure: A Landscape Approach”. APA
Planning Advisory Service Report Number 571.

Buffalo Niagara Riverkeeper. March 2011. “Green Infrastructure Solutions to Buffalo’s Sewer
Overflow Challenge.”

Nashua River Watershed Association. Spring 2011. “An Introduction to Water Resource Protection in
Massachusetts and New Hampshire: A Guide to Information Sources for Municipal Boards and
Citizens”.

Pioneer Valley Regional Planning Commission. “Pioneer Valley Green Infrastructure Plan”

Town of Groton, Massachusetts. “Chapter 198. Stormwater Management — Low Impact Development
Bylaw.” Amended October 2015.

United States Environmental Protection Agency (US EPA). March 2014. “Green Infrastructure
Implementation Strategy for the Town of Franklin, Massachusetts”. EPA Report # EP-C-11-009

University of Massachusetts, Department of Landscape Architecture and Regional Planning. Spring
2009. “Green Fitchburg: Opportunities, Strategies and Visions for the Future”.

11



910Z'8Z'¥0 -NOISSINENS SSTYDO0Ud %06 - YVd AVONTIVY ‘DYNGHILI 40 ALID - 0200912

1-AD

STVIIANOLONMISNOO LS £091-1091
NVIdONLUNVId 1051
NVIALMILN B JOVNVHA ONIGVD 101
NVIdSTVRIALVW R LNOAYT L€
NVIdNOLLITONZA B NOLVIVARIA LS 1071
NVIdSNOLINOOONSHME 1011
133500 1AD
X3ANI L33HS

- NOILONYLSNOD HO4 1ON -

NOISSINGNS SS3YO0dd %06

£3 ik DAl
13 1

#

RO N

A

BN SN L o

J0R4S peoljiey @ 19945 18!

Nvd avouTIvy

Ag paredaigd
9102 ‘8Z 11ddV

ATNO S3SOdHN IALYELSNTII HOH ONIMIANTH NV 1d
A

spasnyoesse|y ‘Binquoli4
188.1G 1sli4 pue peoljiey

MUVd 13341S dVOodlivd ANV 1Sdld
Ol SLN3IINIAOAUdNNI

dH1 J404 SNV'1d

spyasnyoesse\ ‘6anqyoali4 Jo Ao

dejy snoo




10

11

JoquInN 108U
NYd
SNOILIANOD ONILSIX3
oL Bumeiq
a3 kg panouddy
a3 g poyoauo
kg pamanay
¥e/80 g umeiq
NMOHS SV IR0
ovezro oeq
NOLLONYULSNOD
HO4 LON
MIIATY %06
e
Gondwoseq | eeq Aoy
suosnay
Sweynsuon

oo UosduiespUBLCISOM MM,

10014 Pig 1981 BIUSUONS 58

105

ed 1981
peojiey pue 1sii4
0} suawanoiduw|

DUNGHILIA 40 ALID

wolosd

‘G3LINSNOD 38 GINOHS LNINLN¥VAIA ONIIINIONT ALITILN
18N ¥3OMd FHL ‘SNOLLOINNOD FUNLNA ONINNYA 34038 ‘NMOHS ATILVHNODVNI
4O GALLINO SILITILN 40 LINSTY V SY AIUUNONI STOVAVA O ALITIEISNOASTY INNSSY
ONIAZAMNS GNY QVMdY T HON ‘JALLYINISTHATY SHINMO JHL YINMO IHL GILYOIONI
ISOHL NVHL ¥3HLO S3INIONILSIX3 38 AVW F43HL 'SNOILYOO FLVWIXO¥ddY 3uY ANV

NOLLYIWHO:NI 18V IVAY WOMS 34V ONIMYA SIHL NO NMOHS S3NITALILLN ONILSIXE S

‘7314 3HL NI G3IA0D3Y SLNINNNOW ONY SAUOOTY SHOSSISSY
OL NOLLIOQY NI G003 40 SNY1d 'ST33 NOdN A3SVE J4Y ANY ATNO JLYIWIXONddY
34V NMOHS SV SINIT ALYIAONd “JWIL SIHL 1V GIWHO0SM3d AFAUNS INITALYIONA ON %

8861 40 WNLYA TYOLLYIA NYORIIY HLEON FHL OL GIONIHI3M FuY SNOILYATTE

910 ‘82 AMVNNVI NO ONIAZANNS GNY QvidY ] A8 GIWHOM3d
A3AMNS ANNOYD TYNLOY NV NOdN G3SVE Y NOFIH NMOHS SNOILIGNOD ONILSIX3 2

0210 VI 'OuNEHOLIA
AN ¥3QTN08 991
301440 LNINAOTIAZA ALINNWHOD /0
SUNGHOLIS 40 ALID
QMO0 40 ¥INMO '+

S3LON A3AINS

(4A IOVHD 10dS  X@'eeh
(@A) HNOINOO BNUSKE  ——PEP——

H3BWNN F10d /M ANVINOO NOZIHIA #27
20vO BALYM oM
HuM /m

ENGEENYY —m—
3104 ALAILA d4/n
WOIAL il
TIOHNVIN HIMIS AUVLINYS HAS

3N HIMIS ABVLINYS —s—

NOLLVATTE Wil =

HIFNNN 10 /M ANYAINOD GIHD TYNOLLYN # oN

H3SNNN T10d /M ANVAWOO
HAVHOIT3L ONV INOHJITILANVIONIMIN  # LRLIN
=

NOLLYAZT3 LUIANI
IUNSSIHd HOH aH
EE%] —o—

HIFWNN 310d /M
ANVAINOD OIHLO313 ONV SYO OHNaHOLEd #3994

FIOHNV OHLOFTE HAZ
NOLLYAIT3 A3T3

(19a) 3N OIWLOTTA —3—
FIOHNVW NIVHD HAG

3N NIVED —a—
3did OILSYd GILYONHHOD ddd
SONZ= INFNIVHO 4B
3N HAINID 0
NISVE HOLYD ES)
1INI dOHA NISVE HOLYO 1a80
SIHYIN HONIS ne

310N 33§ ‘INM ALH3OHd

AN3937 SNOILIANOD ONILSIX3

<

el

A
a.ﬁ“\g
RPhIe)
e

e TeBee

o
oA

N m%ww@%o
o 209

W
Sote

)
A5
=, 3
WP o
A% S
28 10
TR ~ +
ReSESNNENIN ~
15 r@wp S ol ~ e )
oo ~

B




1071

JoquInN 108U

NYd NOI.

.LITOW3a

8 NOILVYVd3dd 31IS

1L Bumesq

a3 kg panouddy
a3 g poyoauo
kg pamanay
¥e/80 g umeiq
NMOHS SV IR0
ovezro oeq
NOLLONYULSNOD
HO4 LON
MIIATY %06
e
Gondwoseq | eeq Aoy
suosnay
Sweynsuon

oo UosduiespUBLCISOM MM,
uosdwes (008) 087v-Zi¥ (£19)

60120 VW o

1508

1001 pig 80AS IUSUONS] 58

105

Jied 9o

peojiey pue
0} S)UBWAAO.

isii4
adw)

DUNGHILIA 40 ALID

wolosd

'SQVOY LYARIC/OIT8Nd OLNO LNFWIGIS 4O ONIMOT HO ONINOVAL
INIAZHd OL GINIVANIVIA 38 TIVHS SSIHONI HO SS3HO3 NOILONHLSNOD 40 SLNIOd TIV

YINMO A8 AIAOHAY
SV SNOILYS3O NOILONYLSNOD 404 TOMLNOD LSNA JAIAOH TIVHS HOLOVHINOD FHL

Y3NMO JHL OL LSOO ON LY NOLLIGNOD YNIDRO
S110L G3HOLSTY 38 TIVHS 0IFANLSIT ST LVHL LINT LOIMO¥d FHL JAISLNO VIHY ANV

SNOILVOIHI03dS ONY STIVL3 ‘S3LON ‘SNVId J9VNIVHa
B ONIQVAO 33S 'SIAOTS 40 J0L FHL 1V GITIVASNI 38 OL SyIRAVE TOYLNOD NOISONI

NOLLONYLSNOD 4O NOLLYSNG JxILNT IHL ONINNG OINAVA HILI HLIM
310310%d 38 TIVHS 1OVHINOD 40 LINIT NIHLIM S3LVHO NIVSA ANV SNISVE HOLVYD TIV

‘IALVINISTHAIY SHINMO A8 G3AO¥dGY ISIMYIHLO SSTTNN A3gUNLSIANN
ATIVLOL NIVWZY TIVHS LOVLNOO 40 LIWIT 3HL 40 JAISLNO SYZUY TIV ‘NOLLONMLSNOD
40 V3NV QIAOHAdY IHL NIHLIM WNWINIW ¥ OL Ld33 38 TIVHS 3ONVESNLSIA

GNY ONIGVYO T1V 40 SLIWIM JHL FONI4 TOMINOD NOISOM3 ANV LNIWIGIS NIHOHENN
40 ON ¥ A8 GIANNONNNS 38 TIVHS LIS FHL NO G TIdHO0LS WIMALYW G3LVAVOXI

IOULNOD
NOISO¥3 ANV LNIWIGIS ¥O0d SNOILYINO3Y JONVNIGHO ONVILIM SO¥NEHOLIA
40 ALID 3HL ANV 'd'3'0 SLIFSNHOVSSVI 40 3LVLS FHL 40 TIV L3N TIVHS MOLOVMINOO

'103rOYd HL 40 NOLLYMNA JHL LNOHONONHL S3DIA3A TOMLNOD NOISONI
TV 40 SONVNILNIVA TYNNILNOD 3HL ¥4 TISNOST 38 TIVHS HOLOVHLNOD FHL

NOILITOW3A YO NOLLONYLSNOO ANV ONINNIOFE
0L MORd 3OVd OLNI 1Nd 38 TIVHS SI0IAIA TOLNOD NOISON3 ANV LNIWIQIS TIV

\ Sl
L \ 2
| dAL ‘3vHD o
HSINI MOT38 .81 OL
9 TIVM 313HONOD QBY o~
-
AY - .
5 o \ e AL '3IHONOD SNONIMNLIE
‘AL 'NIVIN3H O ONIAVd ZZ FNONIE ANV LNOMYS
313HONOD L8 10310Kd - 7,
2 7,4
7

3LT1N00

SNOLLYOI4IO3dS 33S
'JON3J NOILONYLSNOO

‘SZLON NOLLITOW3A ¥ NOLLYHVd3Hd

4O Q3A0UAAY LON STYIMILV TIV 311 YSOdSIA 18YLdI00V NV LV ¥INNYI
IN4MYT Y NI 40 G3SOdSIA ANV 3LIS IHL WOMA OILHOGSNYAL 38 TIVHS TVAOWIY

404 G3TIVO SFUNLV3H 3LIS TIV ‘G3SNFY ¥O AIAVS 38 OL GILON ATIVOIAIOFS SSTINN

LIS 440 GIAOWIY STVIIFLYIN
ISOHL SAVH OL YINMO FHL HLIM SLNIWIONYMEY VI TIVHS MOLOVSLNOD FHL
TVIYILYIN ANV SNIVLZH HINMO FHL 41 “STVINILYIN HONS 40 dIHSYINMO NIVLIY OL ANV
IVAOWZY ¥O4 GILYNOISIA STVINALYI TI MIINTH OL LHOM FHL STAYISTH HINMO FHL

‘SINIWIAONANI 3LIS GISOONd 4O NOILYOOT FHL

ININMILIA OL ANV SINIWIAONJII 3LIS GSOJONd SAIZOF OL G3HINOIH NOLLITOWIA
NV NOILYAYOX3 INIWY3130 OL SNY1d OL ¥343 "SINIWIAOMGWI 3LIS WNId THL

40 L¥Vd SY NIVWSY OL G31NA3HOS 34V ASHL 31 SWALI HONS FHOLST OL AVYSSIOIN
1S0D IHL I8 FHL NI JANTONI OSTV TIVHS HOLOVALNOO FHL "SLNIWIAOHAI

3LIS 03S0dO¥d FHL 40 NOLLONUISNOO FHL HSITAWOOOY OL AYYSSIOIN SNOLLIANOO
3LIS ONILSIX3 ANV ONIAOWSY 40 LSOO SHL I8 FHL NI JANTONI TIVHS HOLOVHINOD FHL

‘G3S070 38 1SN STONVALNI TIV ‘NOILONHLSNOD
ONINNG ONIONS ALINNOIS SY ONIONS ¥3L3WINId IZIILN AV HOLOVMLNOD

- =
‘30N NI NIVHO a8 o - =7
\ = )
z > D LY. \
\
-
. -
Q3NOWZY 38 OL 3N R 7
SON3 ¥ILININTA FHL NIHLIM NOLLYLIOIA ANY SO NV HVETO TIVHS HOLOVHINOD '8 )
ISIMYIHLO 7 : 3LT14NO0 “IVHANYH
GILON ATIVOISIOIS SV Ld30X3 'STONVNILMNY ¥IHLO ANV ‘SNOLLVGNNOS ‘SONLLOOS ) % S31S UIHONCD TBY
7TV ONIGNTONI HL430 TIN3 OL GIAONZY 38 TIVHS TAOWZY ¥04 GITIVO SALI TV *L G O
X “dAL 'ILIHONOO
1HOM LOVMINOD JHL 50 YIANIVWZY FHL 50 NOLLYTIVLSNI SNONIWNLIE IAONTH
3HL Y04 GFUIND3 JAVHOENS 3HL OL GFIHIOIS SV AFLOVAWOO NV G30Vd 38 NV 1NOMYS
TIVHS STVRIILVIN TIIZSIOVE TIV "ONISAVTIO0 WON TVINALYI GSLVAVOXS ANY INSAT¥d
OL '3SN3dX3 SHOLOVMINOD IHL LY "AUVSSIOIN STUNSYIN YIATLVHM IHVL TIVHS
GNV TIOVE GNY NOLLYAVOXE 40 SLINN 3HL 30ISLNO
BYNLSIA LON OL 34V FHVL TIVHS HOLOVHLNOD ‘SNOILYHIAO HHOMHLYYI ONINNG "9 A
LS00 TYNOLLIGQY ON 1V IALLVINIS T3y
SHINMO FHL 40 NOLLOVASILYS FHL OL 030V 143 HO AFulveay 38 TIVHS
SNOLLYI3d0 NOLLONMLSNOO ONIING GIDVWYA STUNLVIA ANV “GORI3d NOLLONMLSNOO
3HL LNOHONONHL G3LOL0¥d 38 TIVHS NIVEM OL STUNLV34 3LIS SNLLSIXI TV 'S
MINMO IHL OL LSOO ON LV ¥INKVI L9
OI1V NI 40 GISOdSIA ANV LIS 3HL WOYS GIAOWR 38 TIVHS 3SN3Y HO4 ATTNAIHOS g
331400
313HONOO “LI8 a5Y

31IS 43NN 8 10N 338
3UTTANOD ‘FONIH NI NIVHO aBH

dAL 'IAVHD HSINIA MOT3E
-84 OL TIVM 3134ONOD O%Y

NIVAZH OL SN0
313HONOD ONILSIX3 LO3LOHd

.

€

.

.

ILT1dN0O '1S0d
dOOH TIVALIYSYE a%H
NMOHS SLIIT
OL313HONOD X3 A% Y

f

\\\

N o

.

FONVHINT NOLLONHLSNOD

3QVHO MOT38 .84 dWNLS ONIND ‘3LTTANOO ‘SNKHS a7Y

‘STUNLONKLS HO SWILI SNOINVTIZOSIN O7H

‘AL "IN LNOMYS

o

X
. A. E
k / \\ X JOOH TIVRLINSYE a3y N
S31ON NOILITONZA ® NOILYHVd3dd LIS £> % SRR
Y .
anL o -
“NIVIEH OLOYMIAIS ¢
SU3HONOD 18 ¥ £
84O 3UINVED 103104 / B
X - #
2y o
Vi /
NIVW3H OLyTVM3alS
3U3HONOD 118
s ) 840 UINVYD 103L0Ud o

@ dAL 'STILLYM MVHLS /STOHINOO NOISOH3

dAL ‘FON34 NOLLONHISNOO
84N0 X3 QY
FONZ4 NI NIVHO X3 0%

3131dOD ‘31IHONOD SNONIWNLIS O7H

SHOM 40 LINI

‘SZLON NOLLIOWIA ¥ NOLLYEYA3Hd 3LIS HIANN
8 310N 335 ‘3LT1dWOD ‘JONI NI NIVHO 09
3U31dN00

‘1S0d dOOH TIVALINSYE QY

dAL 'STILLYM MVHELS
FONVHINT - (- e
NOLLONHISNOO
3131400 3341 0%
“TOHINOD NOISOH3 HLIM
NISVE HOLYO 10310Hd

JATTN
=/
AT
o/

NV1d JOVNIVHA ONY ONIQVHO 335
NOLLOZNNOD ALMILLN HO4 QHINOIH
SV >TVM 31IHONOO 'LI8 IAOW3Y

[ChEREN R 2 o

QNY LNOMYS ‘BHNO 3LINVHD 3




10°€1

JoquInN 108U

NYd
STVIYILYIN B LNOAVT

Bumeiq

a3 kg panouddy
a3 g poyoauo
kg pamanay
¥e/80 g umeiq
NMOHS SV IR0
avezro oeq
NOLLONYULSNOD
HO4 LON
MIIATY %06
e
Gondwseq | eeq Aoy
suoisnay
Sweynsuon

oo osduupspueuorsn
wosdwes (008) 03r-2by (219)
60120 v ‘woisog
L0013 g 001 GaySUORSq 5

105

ed 1981s
peojiey pue 1sii4
0} sjuawanoiduw|

DUNGHILIA 40 ALID

wolosd

Q3LON
ISIMHIHLO SSTTNN XIN G33S MO ON HLIM G3HOLSTY 38 TIVHS SY3Y 039uNISIa TV
WNWINIW .9 38 TIVHS SY34Y MOW ON G3S0dOd T1V 404 MONNOE WYOT 40 H1d30 FHL

'S3LVO ANV SIONIH
G3S0d0¥d T1V 40 INIWIMNSYAN Q1314 ¥4 T1BISNOASTY 38 TIVHS MOLOVHLNOD FHL

‘INLVINISTHIIY SHINMO THL OL ATILVIGIWII STIONYAIHOSI ANY LHOdTY
NV ANNOYD FHL NO SFAVHO ONY SNOISNINIG 11V AJIMIA TIVHS HOLOVMINOD 3HL 9

NV1d
SIVIYELY OGNV LNOAYT FHL NO G3LON SV 38 TIVHS SHLOIM AVMHLYd T1V ‘NOILOINNOD
40 LNIOd L 1VOO YOVL 1-S¥ NV HLIM G3LVI4L 38 TIVHS NV SIOVHNS LNIW3AVd
INJOVIQY ONILSIX3 40 3AVXO ANV 3NIT 3HL 133N TIVHS SINFWIAV a3S0d0Nd TIV

INMO FHL OL 1SOD TYNOLLIGAY ON 1V 'GFHIN0IY
SV NBIVLYIANN 38 TIVHS LNOAYT 3HL OL SINIWLSNQY G3MINOIY ANY ‘NOLLYTIVASNI
50 INFWIONIWNOO OL HORd JALLYLNISTUAZY SHINMO FHL A8 TWAOHAY

GNY M3IAZ 04 G3HVLS ANV LNO IV 38 TIVHS STUNLY3S FLIS 03SOd0Nd TIV

<

Q310N
S135440 TIONY HLIM GILYNOISIA ISIMEIHLO SSTTNN ¥YTNOIONIdYId ¥O TITIVAIVA
M3HLIA 34V SLOIMHO0 ONILYOOT OL STONIHIAIH MO ‘S135440 ‘SINIT LNOAVT TIV

HOLOVHLNOD TVHANTD
3HL AS GIOVONI HOAIAMNS GISNION O YIINIONT TAIO GIMILSIOI V A8 LNO
QIV1 38 TIVHS SNOLLYOIHIOZS ONY SONIMVHG ¥3d SY SOM ONIGVEO ONY SINITTIY

INLVINISTUATY SHINMO FHL
A8 G3MINOT SY HO AMVSSIOIN SV SIHIVLS FONTUIAH JOV1dIH GNY LOILONd ‘L3S
LOVHLNOD SIHL A8 GISSYAWOONS SNOLLYAIHO SILLIILN ONY ONIGVYO 'NOILITON3a

A8 MO G3TIVO SHOM 30 3d0OS FHL HLIM SILLIALLOY LNOAYT TIV 3LVNIGHO0O '+

SJLON SIVIdILVYIN ANV LNOAVT

ONINNI938 40 INIOd Paod
NOISNAWIQ SNiavy k]
ST

NOISNIWIQ YYINONY ‘dAL

NOISNINIQ ‘dAL

30NZ4TONS LH

30N3410AG LH OF

1061 LI3HS NYd ONLNYTd
33 "dAL 'V3HY ONUNVId

'S03dS 335
“XIW G338 MOW ON

dAL 'SHIAVA HOIHE

‘AL 'INFWIAVE FLTHONOO
SNONIWNLIS T18Y3NHId

‘dAL 'ONIAVA 3LFHONOD MIN L
i

INMTHHOM 40 LN ———, — —

Qvd 313HONOD NO T8V OINOId

0078 FLNVED GIDVATYS

510078 FLNVED GIDVAIYS

AN3OIT STVIHILYIN ANV LNOAV]

3LvD TIONIS 30N
SINIT NIVHO 30IM-S

‘dAL'ION34 TOAE LH &

dAL ‘QVd 3LTHONOD
NO F10V143034 HSVHL

P HE P

dAL 'HLON1 8 ‘ONILY3S %

AL 'HLONT ¥ ‘ONLLY3S

S

‘AL LNWIAVd 3LIHONOO
SNONIWNLIS 318VANYId

dAL
‘84NO 1THONOD 1SVOTHd

SNOLLYOO (2) OML LV dAL ‘SNOLLYGNNOS
NV S1S0d ‘SOHVOBYOVE TIVELIISVE MIN

dAL'05 X #8 'LNOAV
1HN0D TIVELINSYE

‘AL LNWIAVd 3LIHONOO
SNONIWNLIS 318VANYId

'SO3dS 33S 'SNOLLYOO (2) OML 1V ‘dAL
‘Gvd 3LFONOD NO HON3S SHIAVTd MIN

dAL
'84N0 40 JOV4 OL 1HOIL FONI4 11N

DR P

N
b\

wvag
FONVIVE H3EWIL

$03ds 338
‘dAL ‘IDVNOIS WNOLLYONAZ

4TI
%
JATTN
N

%

31D 318N00 JON34
SINIM NIVHO 3QIM -01

®

NS
\

TR @ed

dAL ¥3903 T3LS
HLIM ONIOVAHNS
IVHL F18ISSI00Y

‘dAL 'HLONT 8 ‘ONLLYIS
0078 FLINVHD GIDVATVS

‘dAL 'HLONS # ‘ONILY3S
50078 ILINVHO GIOVATYS

INIWQ3ENE 2h
WNWINI “TIVM IVANIWOIS
NI SON33 LNOHO ONY 30O

-

‘dAL TIVM %0078 TVINIWO3S
dAL
‘84NO 31IHONOO 1SVOTHd

‘AL ‘SONZINF NIVHO “LH 0}

WOSNVEL HLIM 31v9 318N0a
30N INIT NIVHO 3AIM OF

Qvd 313HONOD
NO 310V1d303 HSVHL




L0V

JoquInN 108U

NV1d ALITILN
’®? JOVNIVHA 'ONIAVED

Bumeiq

a3 kg panouddy
a3 g poxoou
kg pamanay
¥e/80 g umeiq
NMOHS SV IR0
avezro oeq
NOLLONYULSNOD
HO4 LON
MIIATY %06
e
Gondwseq | eeq Aoy
suoisnay
Sweynsuod

oo osduupspueuorsan
wosdues (008) 03r-2by (219)
60120 v ‘woisog
L0013 g 0a1S GaySUORSq 5

105

ed 1981s
peojiey pue 1sii4
0} sjuawanoiduw|

DUNGHILIA 40 ALID

wolosd

TVOIdAL 'SLNIWIAYd LNIOVIQY ONILSIX3
40 3QvHO ANV INI 13IN 'SNOILIGNOD ONILSIXT 133W SINIWIAOHJNI MIN FHIHM 0L

‘G3LON ISIMMIHLO SSTTNN
G335 ANV YO O1 STYAOWIY TIV 40 SLINIT ANV SY3MY G384NLSIA TV FH0LS

SHNOLNOO G3SOdO¥d 4O 1334 § NIHLIM SNOILIGNOO ONILSIX3
01 $3QVO N8 ‘G3ITdWI HO SNOIABO LON SI 3NITHHOM 40 LIWI DI1103dS ¥ FuIHM

$3dO07S 40 WOLLOG ANV dOL
TIV LY SGNNOY O SIAUND TVOLLYIA ONIGIAOHd ONILSIX3 OLNI ATHLOOWS AHOMHLYY
M3N GNI18 TIVHS YOLOVHLNOD 'SIAVYO ONILSIXT S1TTN SHOMHLNYI MIN FHIHM

103r0¥d 3HL 40 ANI FHL LY
NV ATHYINO3Y SNISVE NV "SY3UY HHOM ONY SLIIULS JLVAINA/OIENd 'SWILSAS
AL 3HLO GNY JOVNIVHA WOMS AVMY NOILVYOIN LIS 10310 OL SGOHLIN
NOLLONYLSNOD ANV STVIMILVI 'SFUNLONYLS 'SIOIAIA TOYLNOD NOISO¥3 FAINOH ANV

FOVNIVAIQ JAILISOd ¥O3 MOTIV OL SNOLLYAZT3 3AVHOENS L3S TIVHS MOLOVMINOO HL 9

°$3903 TV 1V NOILISNWAL HLOOWS V 30IAOYd
0L G3LSNNQY GNV QYO GIHSINIA LNJOVIQY SHL HLIM HS4 38 TIVHS 30V 1Y
35043 38 OL GIANILNI SININF1I FOVANS ¥IHLO HO SYIA0D ‘SILYYO ALITILN TV

SROM ONINNILNOO OL HORd
YINMO FHL OL G3140d3Y 38 TIVHS YNOOO OL SIHL ONIMOTIV LON SIIONVAIHOSIA ANY
FOVNIVMQ JAILISOd JAIAOH OL %+ HO 0041 38 TIIM SAYMNTYM TIV NO 3dOTS WNWININ -+

% ¥O 024 40
(T3AVAL 0 NOILOZMIA FHL OL T3 TTIVHVd) 3OS ONINNNY IHL ANV LNIOH3d (%2) OML
NYHL FHOW LON 40 HOLId SSOHO ¥ NIVANIVIN TIVHS SAVMMTVM ‘SNOLLY INO3Y (vav)

10V S3LLIISYSIA HLIM SNYORENY LNIHHNO OL WHOSNOD SN SAVALIIVAM MIN TIY €

YINMO FHL OL ATILVIGINAI SIIONVAIHOSIA ANY 140dTY
NV ONNONO FHL NO STAVHO ONY SNOISNINIA TIV AJIMIA TIVHS HOLOVHINOD 3HL 2

OUNGHOLIS 40 ALID SHL 40 SAUVANVLS

FHL HLIM FONYAHOD0V NI GINHO0Td 38 TIVHS SIOINNIS ¥IMIS HO/ANY OVNIVYA
“¥3LVM 40 NOLLYOIAIGON HO NOILVAONS ‘NOILYTIVASNI OL ONILV TR SROM TIV 1

S3LON SILLIILN ANV IDVNIVEA ‘ONIAVED

V348 3aVHO 8
INIOd HOIH aH
—~
ENGEIVISY e
AL NIVSQ V34V 03SOdONd @
AL ‘TTOHNYI FOVNIVA @
SHIVLS 40 dOLWOLLO8 susa
TIVM 40 JOLIWOLLOE muma
I +
NOILYAZT3 10dS 035040 e
@131 NI AJRI3A OL HOLOVMINOD oy +
NOLLYAZT3 LOdS ONILSIX3 o~
3407S 03S0d0Ud X
SHNOLNOD -
a350d0Yd oy

SHNOLNOD ONILSIX3

SHOM 40 LN ==
Mo

GNI531SIILIILN ¥ JOVNIVEQ ONIGVED

(z9-)

‘AL ‘NIQEYD
NIVH 40 SLINI
SLVWIXOHAdY

OFYEY NISVE
N3QHYO Nivd

OF'LEV 1LNO ANI

A OLvEY NIY

NIVHQ V3HY

oveey NISvE
NIHYO NIV

(9 o

@ < 'dAL'N3QHYD NIvY
40 SLINIM NIHLIM
3did 3daH aNos 2+

NIVHA Y34y
(85'vER)

(99°7gp)

HING LSYTAOTAN W2

09°EEVOL
09°ZEVO8

(8'8-) (¥F9-)
®
(8'8-)

60°0EY LNO ANI
Sv'Eek NI
NIVHQ V3HY

3did NIVHQ
3d0H 0108 2+

92°825NI ANI
80 X3 OL 1DINNO:

01287 LN0 ANI
0L'SEY WiY
NIVHQ V3HY

‘AL 'NIQHYD NIVY
40 SLINM NIHLIM
3did 3d0H OS24

(0'2E¥)

\

N\ Tz
"\

\

05'5EPML
(0geia)

-




JoquInN 108U

(v
NVd ONILNYId Jara)
o)
1L bumesq (s
a3 48 panosddy )
au3 fg pooau0 \RZW,
PR— %
¥e/80 g umeiq (1
NEW
NMOHS s¥ #jeog
ez ara
(e
NOLLONYULSNOD
HO4 LON an
MIIATY %06 NE=W)
AR
or)
(v
'NOILYTIVLSNI OL HOIHd JAILYLNISIHJIH SHINMO FHL A8 01314 IHLNI ﬁ
GIAOKdAY 38 TIVHS GNY ATNO SLVAXOHAY 34V NV1d SIHL NO NMOHS SNOLLYOOT INVId
'SANIT ALILLN 3A08Y HO S3HIM QYIHH3AO HIANN ATLO3HIA S334L
3N 30714 1ON TIVHS HOLOVELNOO 3HL “LNIWIOV1 TVLOV 340438 SINFALSNNaY
AHVSSIOIN ANV IHVIN OL SHINMO JHL HLL ANV 3NVIS V.
os HLIM INGWZOVTd OL HOIHd SNOLLYOOT F3tiL GS0d0kd AJLLNIDI TIVHS HOLOVEINOD 3HL &
NOLYTIVISNI OL HOd
HIN/ 3HL A8 03AOHddY ONY 0399VL 38 LSNW VIHALYW INYId TV 2
INLYINISIHIIY
SHINMO 3HL A8 03HIND3H SY HO AHYSSIO3N SY S3HVLS FJONIHIIH 30V 1d3H ANV
103104d ‘13S "LOVHINOD SIHL AS 03SSYJWOONI SNYd ALILLN ANV DNIQYHO ‘NOILMOW3a
A8 403 GITIVO YOM 40 34008 3HL HIIM SIULINLLOY DNLINVI TIV SLVNIGHO0D ¢
e e S31ON ONILNY1d
S——
NOIHONYNNID
0'0 .2 30VdS 10d 1# WNYLSYANNIWSO NE34 NOWVYNNIO 8v| 00
0'0.81 30VdS 10d 1# HOT0DISHIA SiHI SIdI 9Y14 3N18 vp| Ml
0'0.81 30VdS lodg# V3HNdENd YIOVNIHO3 | H3IMOT4 3NOD 31dkNd 88| d3
S3LON 3218 3WVYN TVOINV.LO8 3WVYN NOWWOD ‘ALD ['AHEY
'SHIAOD ANNOHD
0’0 ¥ 30VdS AH b2 MO 04D, VOLLYIWOHY SNHY OVINNS INVHOVHS jad AL
JINVO SAENIH
0’0 ¥ 30VdS 1H.98 VOINIDHIA V3LI 3HIIS1IIMS €2
'0'0 .9 30VdS 1H.9¢ VAVTIOILHEIA X3 ATIOH AHHIEHILNIM 02
0’0 ¥ 30VdS 1H 2 WI1041043N0 VIONVHOAH | YIONVHOAH JVIT-HVO 81
S3LON 3218 VYN TIVOINV.LO8 3WVYN NOWWOD 'ALD ['AHEY
SINV1d N3GHVE NIvH
[GEHONVEETTaM]_ 838 V0 SE WAGaNG 530V
S— WYN TYOINVLO8

W09 UosduiespUBLOISOM MM,

XIW H3MOTHQTIM AMOHS 3N

XIN NAMYT MOW ON HNL 003,

XIW NISVE NOLLN3LIA/TOHLNOD NOISOES 3N

dAL WINNIH3d 03SOdOHd

dAL 'GNEHS 03SOdOHd

Jied @85S
peojiey pue 1sii4 ‘dAL'IIHL 0ISOLOHd
0} sjuawanoiduw|
335 ANV WYOT 81
3ANMYHOM 40 LA —— o —_—
AN3O3T ONILNYd C)
DUNGHOLIA 40 ALID

wolosd




10°971

sTv13a
NOILONYLSNOD
o Bumes
P—
@ Agpooouo
Ag pamenays
ya/80 Ag umeiq
NMOHS SV onos
ar5zv0 aq
NOILONYLSNOD
04 LON
MIIATY %06
eos
[
|
|
|
|
[
wonmsea  oea e
suosney

insuog

woo uosdurespusuOlsOM M
uosduwes (008) 08vv-Ly (£49)
60120 VI ‘Uoisog
10014 pig 001G @usUORS] 5B

sed 19018
peoljiey pue isiiy
0} sjuawanosdw|

SUNEHOLI4 40 ALID

sfosd

mEE«u» 9
HON3YL 3dId 3OVNIVYA

SIN3WOS S 31905 0L LON

HON3YL 3did IOVNIVHA Aavd FONVHLINI NOILONYLSNOD INOLS a3ZINIgvLs

- W08 ONUSHA Loy
SNOLANOD LHOLLMELYM OlEVA ¥ILTIS
oS HuM _| s [infreseam
S3IVA HLd30
NOLLYAYOX3 —1 A13LvHVd3IS 'NOILYOO1 404
Q3LOVAWOO 2z SNY1d 33S 'Gvd 3ONVINI ONOT.05 A8 3AIM .02 3AINO¥d '€
'V3HY ONIOQ39 .9 —| ANV a30V1d W¥Z NUHL .7
38 0L 13nvHD TEvIvAY SALavaY LIS SHL ONIAVST STIOIHIA TIV 404 NOLLVLS
] Q3N33H0S 1371N0 ANV L3INI HSYM Y ¥O4 304NO0S ¥3LVM ¥ 30IAO8d OL HOLOVHINOD 2
1HoEH
vagy __ | 1= -— S3AVA TvH3IA0
ONIHONNVH 0% | N 3OIA30 OMIddVXL INIWIA3S 318Y.d300V OL JONVHLNI H
—1 AHYSSIO3N JH3IHM — NOILONYLSNOD Q3ZINIGVLS WOHS AVMY JOVNIVHA 3AINOYd L 3NOLS
OlHav4 B34 3avy98NS 3LOVdNOD HOOY dvil ‘3HSYM
Lo 0N F8N00 Via N 5+
annowy TV ey
o —] ITI4 LHIOT G3ATON d k= Tvavivn
ONIQVOT 0z H w04
3did ONd YYTI00 "ONOD MOIHL .8
HYTI00 3108V 03UINORY SV
atozuia o
SHIAY .8 NI %56 0L SV ONIHLY3HS SSANMOIHL N0SHOL 3AINOYd
aaiovanco — 4 Q¥vaNVLS 100 ‘SSYH 38N
ONV G30Y1d 13AV4D “YINOD/ILVHO INVITIWOD NN 37v0S 0L LON
o8 RO 18v5 5 T 13¥NV18 T04LNOD NOISONT
NNOX Now! 1507 E E
Rmavou
"ONOD L8 “1SIX3
S o [~ 74 NOLOHLSNOD JHLNO GaLYCION
ONOO 118 40 SHIAVT 41 @) I " | SNOILYOO HL LV ONNOH .+ WWINIA S oaaaN0.0E N0
V38 TIVHS S¥IA00 (1OS HOINY SIVHD T s ¢
XO8 HONSHLHOA 1 + L8 % HLOWM QT3S TIVM] +2+0 = M " VEMY NO G3MINOR 1GNNS 1IN 51 ” - SHINGO W00 NO SIS
" ONIMOHS DMNVHOAH HO YO8 HONZHL S310N 3HINO3Y LY HLAIM SdILLS 3HON SNV1d ONIGVHO NO G3LVOIONI SYALHY NVHL
O ONL FU3HM SIS ONILLYH
X WALVEHO S30TS TIV NO 035N 38 OL SNILLIN LT s
SUTVMWM NINO-S HOIST30X3 40 dVIH3AO HONI ¥ 3101
SHITVM O/M “NIN.O-# :
HLOIM BNIHLVZHS +2+0 = M HONSHL GZHLVAHS
(NIN.0-€) 2+0 = M *HONIHL IHLYIHSNN
H313WVI0 3AISLNO = 4
40 = HLGIM BNIAVA WXV = d
HLGIM HONZHL WY = M
smososion ("
TTOYLNOD LNIWIA3s 13NI
SymnvssvED Sy aava

NINOLLVTIVISNI

WEINNOIVATTE

3QVH9 HSINIA

EY
3911V b1 HLIM WOLLOS
GNY 0L STIVEAVH 3IL

WIANYI

OI4EY ¥ILTIA NI TLYHD Vil
SNYId SHL NO NMOHS S SHVLS

OOM ¥ SFTVE MVALS 3LVO0T

NOLLONHISNOD A8 0310344V 35V LVHL ININEIL
103r0Hd 3HL JAISLNO SIHNLONHLS ANY ONY YHOM
40 LI SHL NIHLIM S3UNLONKLS JOVNIVHA TIV
404 Q3QINOH 38 TIVHS SY3HY Q3AVd HO4 H3LTI
NISYE HOLYO HO NOLLO3LOHd DYEANYS/FVEAYH
FI0N

MO JOVNIVHA 40
NOLLORLSZY JHNSNI
OL SOVEANYS AV

NINOLLVTIVASNI
TITIVISNI MIIA 3015

13¥NVTE ONLLLVIW
HOIST30X3

ANIVHLSZY NOISNVeX3
(4vg34 301A0¥d) SJO0T dWNa
H3LTA NISYE

HOLYO G3A0YddY

MOTHIA0 WNOILIO

(4va3d 3aIN0ud)
LT INI WON TVAOWIY
©VE O VERY b

3ON33 ONINIOT

———|

—

—

=

=

=

—

e—

—

—

==

oRiavA ¥ILTI
GHOO NOTAN HLIM H3HLIDOL QHVONVLS

S150d ON3 OML 3HL 311 SION33
NOLLVLTIS FHOW HO OML DNINIOP N3HM

30vaENS
3407
FILLYM MVHLS
BiVLS AOOM FILLVM MYHLS
VLS AOOM

STOYLNOD NOISO¥3 - FONId NOILYLTIS

HONZL OLNI \

SONZLX3 OR¥AvVS
VAL QUVANVLS
HONZML,9%.9

RIZECER

31¥05 0L LON I

Tussiove A0S ONILSIXE
1504
Olav LT
auvanvis a0OM .
V3HY HHOM VaHv 431031084
53675 NO INOAVT STLLVM MVELS
1 SIAVIS
f— 40 MO F18N0A G3VL NV HONIHL
§ L7IS NI G148 DNILLVW HOISTIOX3
AR 40 3903 @104-40LS NOISOH3 ‘Q
ghon ‘314YLS ANV STHONI b dILS dOL
40 N3 dVH3IAO 8, GNY V. NI SV dIbLS
HIMOT 40 GN3 H3ddN AHNE -dVIHIA0 0
FULVM MVELS

ANIWIOHYINI T3S
VAUV HHOM

HONZHL
3HL WOH4 NMOQ SIHONI & ONIOVdS
HONI 9 ‘ST1dVLS 50 MOH HLIM 3HND3S
7108 40 TIN4 HONYL 3HL dWVL '8

‘STHONI 9 WNWINIW SdIHLS BNLLLYIW
HOIS130X3 40 ON3 dOL FHL AHNE 'V
V130 33 ‘AL

R DIVLS GOOM




40

o1

31v08 OL 10N

37v08 OL 1ON

€l

LNIOr NOISNVdX3 ANV aVd /LNJW3AVd F1LIHONOD FOVId-NI-LSVD

ONILOOH 1SOd 3ON3d

Joquiniy 1osus TBAVEL 40 JLNOY OL HYINOIONIdHId HSINI3 WOOHE 35N ‘INSWIAVA STVMIAIS HO4 'S M v
‘SHIVLS GNY SAAVH 3LTHONOD G3SOOH ANV ONY ‘NIVINZH OL 7 1
ONIAVA 313HONOD ONLLSIXE SLN8Y LNIWIAVd 313HONOO M3N 3L3HM ‘SLNIOF NOISNVeX3 1V 03SN 38 TIVHS STIMOa '+ n
WA HLd30 .9 ® d1 .21/ OIEYA JHIM G3TIM 626 299, LWAD HLd3A b ® ‘INIBHON 2 H
‘SNY1d NO NMOHS 3SIMHIHLO SSTTNN ‘XYW .0-SZ 38 TIVHS DNIOVAS INIOF NOISNYeE 1 —ssoaaeaw | < o
‘N3 3NO “T3MOQ dVO HO VM t3dvd 31N MINM0D AN ¥O4 via sl [ ),
0’0971 'ONOT.Z1 “TIMOA HLOONS v# I S1S0d 3N 03 WI0 .2 e
30v498NS GILOVANOD .
Siviad 0 G38MNLSIANN 7
NOILONHLSNOD 3MOLS GIHSNHO AIAVD i
3SN3A A3LOVANOD [ __EoNaloN
oL Bumeia 33S'HI430.8  ONILOO3 AUIHONOD
SHIVHO NO WAM 7 X 7 L dI015d 000y i
$03ds 335 INGWIVd S Fass oy
pE—— JUFHONOD INFWID 7
a3 g pawoaud 'SNV1d NO NMOHS SV HONNYH NO !
NYZLLYA HLA30 YIS .7 X 3AIM.5 XV Q3IINIO TIMOa
A pomonoy 20,05 1V LNIOF TOMINOO LNO MYS R 314 400 A3TONEHd
. fgumeig TBAVHL $5303u /) 'd330 211 1
HSINIJ WOO¥8 WNIG3N 20vHS FENK
NMOHS SV oS HO4 SNV1d 335 1
918270 a1eq s oLN (7], ) dAL 7
ONIOV4HNS TIVYL 379ISS300V '1S0d 30N34 13318 |
QINVAOJAIOH 1
NOILONYLSNOD o o av10 TANIAMOVIE H
‘SINIWIHINO3H NOLLVAV
404 LoN v o AR !
MIIATY %06 'SNYd 335 'SIHVA HLYd S0 HOLId L
TIOVE TIBVLINS GILOVAINOD 0N
HO 30VHOBNS A3HNLSIANN
OlbAY4 BT FALOID
SLiN 46 NI GILOVANOO ‘35HN0D
358 ONIOVAHNS VKL TTBISSIOOV
WIZLYW INZOVraY
504 SNV1d 335
SL41 .62 NI G3LOVANOD ' 358N00
4OL BNIOYAHNS TIviL F18ISSI00V
1eas
I swsovion () ) swsouos ("
[ SLYNOD /AVMHMIVM LNIWIAVd FLIHONOD SNONINNLIE SNOYOd g4N0 3134ONOD LSvO3ud
| NOLLOVAINOD H314Y Fu¥ SSINYOIL 3LYOTIOOV WINININ IHL 'S
I 18VL U3LYM GNY 388 T18VINL3d 0 WOLLOG NIZMLIE 2 40 JONVISI WNAINI Y NIVINIVW
e UHI'NI 50 NYHL SS31 51 10SBNS 40 3LH NOLLVHLTIANI 343HM 3did NIVHQ HIANN OAd TIVASNI 6
565 40 WOWIXYW ¥ ONY % 50 WIWINI Y 38 TIVHS 34075 30v4unS 2
‘S3NI 40 3343 ONY 3NOLS HVINONY ‘G3HSNHO 38 TIVHS TVIHALYW 3LVOIHOOV TV L
cvosnon SIION 30VH9ENS GILOVANOD

insuog

woo uosdurespusuOlsOM M
vosduwes (008) 08vv-hy (£49)
60120 VI ‘Uoisog
10014 pig 001G @usUORS] G5

A
/)

¥

sed 19oag
peoljiey pue siiy
0} sjuawanosdw|

SUNEHOLI4 40 ALID

wofoid

MOYHOS T3AVHO G3LOVANOD

(9 NVHL SS31 41 LOVANOD)
96 - 8O NI "MHINI €0 - NOLLYMLTINI “NIN
WRELYW TI088NSs —————

S34IS HLO8 ‘T1aVHO

S
2
8
5
3

37v9S 0L 1ON

9

37v05 0L L

WOSNVYL HLIM 31V9 3ON34 MNIT NIVHO 3719n0a

‘dALWVI3033S 31v9 318n0a

‘ONILOOH 1SOd 30N

('dAL) 3800

3onvo g#omavd [
SINITNIVHO 03100 M il T
TANIA HOV8 LbiE-L
HOLY1 X404 318V54001
‘Q3LY00 TANIA m = =

HOV18 ALNA AAVEH —

4VE ¥IHOLIULS —

[

0.2 1V SaNvE H =ps| H
wva uaHoLauLs —

150d 31vo —]
saonH ]
ana mvan ~

o[ |
o

(dAL) 3800 3oNVO

TANIASOVIE Wb/E-h — T 70

$1S0d N33IMLIE
0-0L

00401
31v0S OL 10N

dOl1S 31vO

150d 3ON34 WOLLMAA

3Uv1d 13318 Y

1S0d GN3 OL dWVTD,
‘dVO WNINIXYINLY

(dAL) LON ONY 1708 %

S

3avuoans
38UNLSIONN
HO G3LOVANOO

LNNOW 3YNLINYNS €

VL3 338 “dAL INIWIAV
SU3HONOD 30V1d NI L5¥0 v ——|

'SNOLLYONIWWOO3Y
SHIHNLOVANNYIN
43d GINNOW
30VHNS 38 TIVHS.
SONHSINENA TUS TV "+
SHIHSYM ONITIATT SILON
HLIM LNVISIS3Y TYONVA
*1108 HOHONY 'S'S i X%
35VE JUNLINGNS-
3OS OL LON 4
ONILOO4 1SOd TvaL3xsSvE

NOLLYTTVASNI G3ANIWNOOTY SHFUNLOVANNYIN
40 (8)1I¥A30 FANTONI TIVHS TYLLINENS ONIMVHA dOHS 'L

3avuoans
39MNLSIONN ¥O
TI40VE QILOVANOD

ONILOOH 31FHONOD dIO:

MO¥MOS
TIAVEO GILOVANOO:

ANIWIAVd JLFHONOD
SNONINNLIE SNOMOd

QMO HSINIS:

150d TIVELISVE:

31v05 0L LON 1

LNOAVT LYNOD 1TvaLIMSvE

ONIdIYLS A3 1TVELIMSYE

313HONOD 135-13M © dAL'ONIAVY
2 (s3a1s 3UTHONOD
s L0z —— | HLO8 NO) LNIOF 430713 SNONINNLIE
ZONWLSY ‘G3HSNED ‘JIAVYO-NIdO SNY1d SNOHOd
WIELYW 35VE NS sPewews' - 335 "SAVA VIHILYI HS3W 0N334T
LGONWLSY ‘G3HSNYHO ‘IIAVHONIA0 7 Swid NIVHO TANIA %0V18
LA 35ve —— | 33 XYW WAATH .24 ‘STAHVA
(OMIAVA 04 30VANS ONIZIIAYLS S B , (D e ONES
3NOLS GAHSNNO (- ) FSHNOD ¥HHOHD 15d 000' WNNININY WANOZROH
(394335 HILYMNHOLS SMOTIY LVHL = ‘8610 313HONOO 1SVO3Hd
LIVHdSY G30VHD N3HO) LT¥HeSY SNOHNOd p—— .
1504 550D XY ST SNY1d 33 ‘S3IHVA VIHALYA
TvaL3SVE © %1 30v49 G3HSINIA
amosouton () swosovos () mosotion "y,
3LVO ITONIS TOAG 31v9O 318N00A T0AG 3ON34 10/NE
HLAIM 1SOd X(v) 38 OL HLAIM ONILOOS 3 [- s3nivannos
I SIION ‘D148 HOLVW OL Q10 TANIA 38 TIVHS 1¥n02
b - V130 ONILOOS . 013 ‘S1S0d 'SANVE 'SdOL 1S0d ‘SIIL ‘SANVTD TV '+ dAL.Z
2 — OL¥3434 NOLVAZTA 31V 3did'T'0.99°) 38 TIVHS STV TIV '€
INwed i 7 o ‘SLSOd ¥INNOO ¥ ONI NIIMLIE 43OVdS V130335 |
V130 ONILOOS e anos v F ATIVNO3 GITIVASNI 38 TIVHS SLS0d NN TV 2 3QVHO MOTIE o NIN
- ,—— oLu3 dona P g 3did T33LS 'ATYO 0 LOH ONILOOA 3LHONOD =
7 i 7 7 7 = QY10 TANIA ‘0% 'HOS 38 TIVHS 3did JONIJ TV 'L
S3ION
3ava0 HSINIA S L I ! [EI=I:
= _@ T ANINLYIHL WIHILYW HO4 NV1d LNOAV] 335 — i
X ONIOVAYNS "ONOD "LI8 ¥O "ONOD ‘W30 Ll _’ m.ﬂ%»r ONIdIYLS 1¥NO0D 1IvaLl3xsva
& © MO738 € JLON 33 “IIVY WOLLOE
-1 g l ALIHM Q3LNIVd
S 2 5 LY0OTY3S 38 TIVHS SINM TV Z
e g S30V¥E § STV WINOZOH TV onoY LI B Q310N SV Ld30X3 SINI 40 3903
H ERE 0..06 '$311 318V %001 -LINW GVID TANIA B 30ISNI OL T SNOISNIWIA TIV 'L
5 z (AL STIVY TIV Ly : 310N
P (saqisvaaD) [ [ | S MOT38 £ 3LON 33S ‘SNOLLOIS o
ER oA S H= g H3NHOO ¥ NG TIV Ly TIve Tova ¥3LNED — anv1o (@uAzInog) B NOD 118 Sn0N0d
& (dAL) L4+ 7
% saounoisNaL — = SHINMOO ¥ SNE LV &
3 °
3 awvusave.s — V8 NOISNAL 1iE X.91/E —| | Lk
do1s 21vol o g dwisIsm H B o
2 Howinnioms 0.2t savanornaL 7 o /| e <
HNITNIVHD TANIA = S1S0d 3NITTIV ONOTV o -
Hovia.we L —— | STYAMALNI LS LV S3LL T18YD %O T1LINN QYIOTANIA — 1 &
1504 31v0 —— =3 4o L WOLLOG ® dOL QI THONNH ‘OINEV NI NIVHO [ |z
IS o | = HF A TI3LS QY10 TANIA HSIW .57 - 30D VO §
L L h 1SO43LYO 5504 NI R ANNOD ‘G000 410 LH.0b¥IN0 | o
NV1d OL U334 ‘STIEVA dol 150d S1S0d ON3 § ¥3NYOD 0'0.56Z 410 IH 015 [] 2
S1S0d ON3 % ¥3INOO ‘0’056 HIANN ¥ 410 °IH S — z
50¥18 031V0D ¥3AMOd 39v4 0130w~ ('503dS 33S) dVO NHOOY |
‘3Wvad 31v9 0L 031108 B
QY G3NvTo 30T se TG MOTIA £ SUON 336 W oL — 4007 L S5V SHats "
YOVL ‘SIS WIOUIHNOD - - - - - k
- $31v0 31800 ANV A3y 338

J19NIS ¥O4 STHOLY 3UVO
S3HOLV13LVO

ONIOVS 1S0d XYW 01

(‘dAL) 1SOd 3NIT 00 .SL6Z 410 LH 01§
(‘dAL) 1SOd 3NI1°T'0 ,06L IANN B 410 IH §




€097

JoquIny 1eaus

Sv13a
NOILONYLSNOD

‘oL Bumeiq

kg panoiddy.
au3 k8 poosud

g pamanay

8180 g umesg
NMOHS SV ole0s.

980 g

NOLLONHULSNOD
04 LON
M3IATY %06

1wes

opdoseq  eieq Aoy

suoisinoy

Suensu0g

woo uosdurespuBuOIsOM M
vosduwes (008) 08vv-hy (£49)
60120 VI ‘Uoisog
10014 pig 001G @AsUORS] 5B

10S

sed 19o1g
peoijiey pue siiy
0} sjuawanosdw|

SUNEHOLI4 40 ALID

sfosd

31v05 0L LON 0l
V38 3ONVIVE ¥3gWIL

NIW iy

30VHO HSINIA

ONILOO4 3L3¥ONOD ‘WvIa.Zh
'0'0.84'Z '3dId 1331S ‘A WWD
ONILOOS NI d3aa38N3

3dld 13318 ‘AvO 0L 1708
[SM3YOS 'VIA .f HLIM WY38 OL M3Y¥OS
OV '13X0VHE 1¥0ddNS %030 A VD
M3IHOS OVIATVYO 'VIa .

(LNOAVT GNY ALLLNYND
¥O4 NY1d STVIMILYW 33S) Wv3g
OOM G3LY3HL INSSTH OLX.PX,9

V130 HOHONY
404 MOT38
NOILO3S 338
ov

vl

(LNOAYT GNY ALILNVNOD ¥O4 NY1d STVIN3LYI 33S)
Wy38 GOOM Q3LVIL IUNSSIMd b X b

IHLIOOL SWYIE MIHOS OV

(LNOAYT GNY ALLLNYND ¥Od NY1d STVIN3LYIW 33S)
W38 GOOM G3LYIHL INSSTNd 7 X .9

XINIOS NOLNSLZNOIE ——cere e

3av498NS 03LOVANOD —7|

31v08 OL 10N 6

.0-01 40 FONVISIO
V¥ 1v 318vav3Y 32IS v 40 38 OL

JOVNOIS LNVYHO Ouvd

ONIMILLTT QVIMAN 38 OL LNOd ——
(WVH90¥d "OY'V'd ‘SI0INYIS o immes
NOILVA¥3SNOD 40 NOISIAIQ sl
‘SYIV44V TVLNIWOHIANT 40 040 PO SELIRNAWO:
03X3 'SSVIN WO¥4 0901 WNLOY. “Ho SUOLIGATNE NS
NIVLEO DILVWIHOS) 0901 ——| OHOALIBITEN RV
V18 38 OL 1X3L ANV NIFHO 226 =
SINd ¥0T100 38 0L 0901 ‘3LIHM &
38 0L ANNOYOXOVE WNNINNTY
SSINSIOIHL .080° 38 OL NOIS ——|
ONILNNOW ¥O4
HIANYOO NI FTOH ——L | Wvd 133818
[ VoMV ONV 16013 & |
HINYOO LV sniavy —— o

37¥0S 0L 1ON 8

Qvd ONIIATT ILIONOD.Y

WINILYN
INFOVIQY ¥04 SNV1d
335 'IQVHO Q3HS!

73A31 358 LNOWD
SHLONT1.# 'dAL
‘S8MND 3NOLS QIOVATYS

Nvid ‘AXOdFIM 13MOA T33LS

\

135 ONILLYES
QBIOVLS INOLSEUND

Q3OVAIVS ¥Id T
‘AXOd3IM 13MOA T3S &

SNVd 335 ‘SAHVA

ONILYIS %0078 FLINVYO dIDVATVS

FNOIO3S

W\\\&u

NOISNIWIQ O NV1d 335

VNOILO3S

e

SNV1d 33S WILSAS JOVNIVHA
01 03L03NNOD 3did Q10 3daH —|—

SNOILYOIZI03dS 33S ‘INOLSVAd —F=

37v05 0L LON /
ONILOO4H 1SOd NOIS

30v498NS GISUNISIANN
HO TIbOVE

3sve
3LVOIHOOV A3LOVANOD &

ONLLOOS 3L3HONOO
FOVIENFLSYD VIO 2h

S30vId ¥ NI
SiN $Hum og sokoNV E — |
SLNN ONN3AIT ] o

dAL'UY14 T3S £X 08 9

WILILYW 4O
SN¥1d 335 '30YHO QIHSINIA \

31¥05 0L LON 9
IV13A NIAHVYO NIVY

30VHOENS GZLOVANCO |
JnonoLoganysaas [
OlEV4 ¥ILTI4 3IXILOFO

3NOLS FOVNIVHA wb/E —f—=

3105 0L LON

WIMILVIN GILOVAI
OlH8VA NOLLYHYA3S TNOY L IaVHIN

'S30S WO AT31TTAWOO SLINSVE FIM IAONIH B 1ND

'LHDIZH TIVE £/2 OL SONINILSVA ¥ dVIHNE YOV 0104 % JLUNN
3410534 TLNN ONLLNYId ON3ASNS ® LOTLIHOHY

3dVOSANYT AJLLON ‘T18YLINSNN 3HY SNOLLIANOD 30V<HNSENS
41 TI4 V10 ‘G3NIVHA-TI3M ‘F18YLINS NO ATLOIHIA 336L INVId
S1300d HIV INOWIH OL ONITIIHOVE ONIING

ALHOIM dWVL B ATHONOBOHL HILYM - XIN ONLNYd 031103dS
‘SV3HY NMYT NI ONLLNYd HOd HIONVS AHVHOAWIL

3QVHO "Nid 3A08Y 2} INVTd - NOLLONNF 34V YNNHL

'33HL 40 30IS TIIHAN NO VLS NIHL - 340TS NO SSTINN G30VdS
03 ‘3341 H3d SHIVLS OML IAINOE ‘ONITIDHIOVE OL HOIHd
QVHOENS OLNI ATWHIS .81 40 NIW ¥ STHVLS INHA SIHVLS €42
35007135 38 TIVHS S3IL 30VHO HSINIJ 3A08Y "LH 3361

&/ 1V Q38N03S ‘LHOIE FHNOI NI G31L ONIGHOD S3IL HOBHY.
G3A0HddY HO NOTAN G3AIVHE 114 3AIM .+/€ DNIAND

Q314103dS JdAL HOA NY1d OL H3434-334L

(a34IND3Y 3381
H3d £) SHIVLS X2

TV 10O 3341
LHOIE 36N NI G311
ONIGHOO NOTAN G3QIVEE 1VT4 /€

ONILNYd 3341 sSnoNAio3aa

NIN 7,

3705 OL 1ON

S3NVA

(NOILYOOT 804 Nvid.
335) SAVMTIIAS LV NO¥dY dva-did

(SNOILYOOT
404 SNYd 338)
LTTNI NIVHA MO0

ONIOVAS ONY JdAL INVd ¥O3 NY1d ONIINYTd OL 43434 '}
S3LON

31v05 OL LON

ONILNY1d H3A0DANNOYD

L€ NVHL ¥3LY34O S3dOTS TIV NO G3SN 38 OL LVW TOMLNOD NOISO¥3 3101 2

378YL ONIOVAS ¥IA0OANNONO
NV NYd 11130 33 NYILLVA ¥YINONVIIL NI G3LNY1d 38 OL ¥3A0DANNOYD TIV 1

310N
NOILO3S
3avyoens >
Q3I103dS SV 038 Jvdd
XIW I0S ONILNY1d
ONILNYd 30438 AFTIVASNI HOTNW 4VE ¢330 .
30VH9 Q3HSINIG
SLNV1d ¥3A0DANNOYD
NYd

147084 sut 0L 0021
14081 s 998 0.0k

14081 92 £69 20.8 t
130S L 197 28 00.9 —+

.8, ONIOVAS | V. ONIOVdS

LN VERY ANVId ANVd

SINVId

ST8VL ONIOVAS Y3A00GNNOED

3105 0L LON ¥
ONILNYId 8NYHS

‘INLVINISIHATE SHINMO AS GIAOHAAY 38 OL NOLLYTIVASNI
OL HOIHd T1dWVS 3IAOHd HOT0D NI ¥HYA 38 LSNWHOTNW TIV 4
S310N

3QvHOENS GILOVANOD NIN

‘dAL ‘T8 LOOY 8N4HS

SNOILYOI4I03dS 335
“XIN I0S ONILNY1d 03uVdTid

JuV14 LOOHNMONO

INOY¥4 AVMY GT0H) HOINW ’

Z
’
V8 GOOMHVH HLd30 £ 7 ) ‘
NS
ENYHS \

J-sNvid33s

‘dAL ‘H3ONYS N0S
G3ANNOW AMVHOJWAL

3QvHOENS G3GUNLSIA HO TIHOVE F18YLINS ———F

a33s anv Wvol

(SNOILYOIAID3dS OL ¥343) YO

(SNOILYOI4I03dS
GNY SONIMYAA NOLLONYLSNOD
0L ¥3434) NMV1 03033S HOTNWOXMAAH:

3OS OL LON L

TIVM Y0018 TYLNINOIS

8

NIN.9.

o |
338 'ONOD 118 SNOHOd

HONY HY3HS FOVON OL
INOE4 0L $50078 HSNd ——{

‘SAHVA

G30IS-OML Y0018
3UIHONOD LSVO-Téd —]

'SNV1d 335

50078 31IHONOO
1S¥03Hd 03aIS-OML —|
510078 3d OML ‘Nid 1331S —
SSTINIVLS # ONV INVIVIS
SNVHLIENATOH HLIM |

Qvd ONMIATT
TN T arovanoo
dAL

*30VH9ENS G3LOVANOO
anoLs

IDVNIVHQ GIHSNHO
OlHaV4 B3LIA

F111X3L039D NIAOMNON
IVIILVIN HOS SNV 335

SNVTd
335 ‘WAWININ .9 'S3IVA

3WNOIS "dAL ‘dvO TIVAM J/A/
T

INIWGIENI NN
21 “TIVM 40 dOL NI 1SOd
SON34 LNOYD ANV 3W00 ——— |

NOIVATE

3QVHD HSINI

~
TIVM Y0078 VININOIS &

3UIHONOD LSVO-3d i

TIVM QNIH3E
3QvYD HSINIA

‘dAL'NMOQ
431 TIVM 40 30IS MO
NO 1SOd 30N34 TIVLSNI

V130 338 Ve 30N 510




Montachusett Regional Vocational Technical School
Montachusett Opportunity Council
City of Fitchburg

Rain Garden Workshop
Basis of Design

April 19, 2016

Background

The Montachusett Opportunity Council (MOC) has received grant funding from the United States
Environmental Protection Agency (EPA) to implement various stormwater-related programs and projects
within the City of Fitchburg. Under that grant, MOC is conducting a Rain Garden Workshop with students
from the Montachusett Regional Vocational Technical School (Monty Tech) to educate and inform young
people about the impacts of stormwater on the environment and the ways rain gardens can be used to
mitigate these impacts.

The Rain Garden Workshop will include a classroom presentation by Ed Himlan of the Massachusetts
Watershed Coalition followed by a field demonstration in which students construct a rain garden. The
City of Fitchburg has performed the design of the rain garden to be constructed by the students and MOC
on April 27, 2016. The following sections describe the design process for the rain garden, including site
selection, sizing, and plant selection.

Site Selection

On March 29, Kenneth Pearson, an Environmental Science teacher at Monty Tech, and Nick Erickson, a
civil engineer with the City of Fitchburg, conducted a site walk of the Monty Tech campus to evaluate
potential locations for the installation of a rain garden. The Monty Tech campus itself consists of a very
large school building, several large parking lots, and several athletic fields. Topography within the
parking lots in front of the school is sloped away from the school towards a long, linear, grassed
depression between the parking lots and Route 2A. Several catch basins located within paved areas and
within the grassed area convey stormwater flows into a collection system, with an outfall likely discharging
to Snows Millpond across Route 2A. Topography within the parking lots in the rear of the building is
sloped away from the school towards catch basins in the center of the parking lots. There is a large hill
behind the school, and runoff from this hill likely flows into the school parking lot catch basins, as
evidenced by some observed erosion.

Characteristics for an ideal rain garden site include the following:

e Grassed, dirt, or otherwise minimally vegetated area where a small depression can be excavated
and vegetation planted;

e Contributing impervious area sloped towards the area without impeding landscape or hardscape
features (curbing, sidewalks, large trees, etc.) that would intercept stormwater runoff;

o Ability of the site to drain flows from larger storms without creating flooding on- or off-site.



The site walk identified several locations that matched one or more of these criteria; however one site
matched them all. Refer to Figure 1 below for the site location and to Figures 2-5 for photographs of the
site. Note the proposed site contains the following key elements:

e Site consists of a grassy area surrounding a sign; the rain garden can be designed to surround
the sign and will be both functional and visually appealing

e Large paved parking lot area sloped towards site to provide runoff, evidenced by ponding of water
following the previous day’s rainstorm and sedimentation along the edge of pavement;

e Adjacent catch basin that will serve to drain overflow from the rain garden during larger
precipitation events.

Legend
12525] Overflow Ditch

@ Catchment Area

| | Bottom of Rain Garden |

G Top of Rain Garden 1 | Schoof

B Catch Basin
—— 2-ft Contours

Figure 1. Location of Proposed Rain Garden



i

Figure 2. Rain Garden Site Figure 3. Ponding and Sedimentation
near Site

Figure 4. Rain Garden Site Figure 5. Contributing Impervious Area
Sloped towards Site

Sizing
When sizing a rain garden, several factors must be considered, including:

e size of contributing impervious area

e depth of runoff it must treat

e space available
In this case, the contributing impervious area is approximately 7,000 square feet. In accordance with the
Massachusetts Stormwater Standards, the depth of runoff treated by this BMP should be a minimum of 1-
inch. Multiplying the 7,000 square feet of contributing area by the 1-inch depth of runoff yields a volume
of roughly 585 cubic feet of runoff that the proposed rain garden must be able to hold.
There is a significant amount of space around the existing Monty Tech sign in which to construct a rain

garden that will blend in with the existing landscaping. A rain garden constructed in the location shown in
Figure 1 with a bottom surface area of 415.4 square feet, a top surface area of 831.8 square feet, and a



depth of one foot will provide approximately 624.5 cubic feet of storage. Refer to Figure 6 below for
profile and cross section schematics.

The adjacent catch basin will provide an outlet to drain excess stormwater from the rain garden. A small
ditch between the rain garden and the edge of the swale will convey excess flows. The ditch will be 4 feet
wide and 4 inches deep and lined with 3-inch rip rap stone. The total volume of 3-inch rip rap stone
needed will be approximately 0.3 cubic yards.
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Figure 6. Rain Garden Section and Profile

The soil media for the rain garden should be a mixture of sand, compost, and soil:

e 40% sand (gravelly sand that meets ASTM D 422)

Table 1. Sand Gradation for Soil Media

Sieve Size | Percent Passing
2-inch 100
Ya-inch 70-100
Ya-inch 50-80

#40 15-40
#200 0-3

e 20-30% topsoil (sandy loam, loamy sand, or loam texture; 1.5-3% organic content; max. 500 ppm

soluble salts)



e 30-40% compost (processed from yard waste in accordance with MassDEP guidelines)
The soil mix should be uniform, free of stones, stumps, roots, or similar objects larger than 2-inches. Clay
content should not exceed 5%. Soil pH should be between 5.5 and 6.5. The total volume of soil media
needed will be approximately 35 cubic yards.

On top of the soil media will be a 3-inch layer of fine-shredded hardwood mulch. The total volume of
mulch needed will be approximately 6 cubic yards.

Plantings

Please refer to Table 1 below for a list of plantings and Figure 7 for the planting plan.

Table 2. Plantings for Proposed Rain Garden

Abb. | Quant. | Common Name Botanical Name Size Notes

HQ |5 Oak-leaf Hydrangea | Hydrangea Quercifolia 6'-8' HT Space 4’ O.C.
v 4 Winterberry Holly llex Verticillata 3-12' HT | Space 6’ O.C.
IVH | 10 Sweetspire Itea Virginica ‘Henry's Gamet’ | 3'-4' HT Space 4’ O.C.
RA |7 Fragrant Sumac Rhus Aromatica ‘Gro Low’ 1.5-2" HT | Space 4’ O.C.
PV | 17 Switch Grass Panicum Virgatum 4-5'HT

LC - Birdsfoot Trefoll Lotus Corniculatus 2'-3 HT Broadcast

EXISTING PARKING LOT

EXISTING SIGN

RAIN GARDEN
EXTERIOR PERIMETER

RAIN GARDEN
INTERIOR PERIMETER

RAIN GARDEN
BOTTOM SURFACE

Figure 7. Planting Plan for Proposed Rain Garden



Part Ill. Summary of Minimum Control Measures

Public Education and Outreach

Progress on Goal

Planned Activities

BMP

BMP Description

Responsible
Det./ Person

Measurable Goal

Permit Years 1 - 14

Year 1 of New MS4 Permit

ID#

PE-1

Partnership Program

DPW / BOH

Establish education and
outreach program

City established environmental
task force. Group activities
include streamside clean-up,
community policing of
environmental issues, outreach
to schools and volunteer
participation. City is also a
member of the Nashua River
Greenway Committee. In
Permit Year 14, the City
constructed a "Green
Infrastructure Museum" and
designed/constructed rain
garden for "Rain Garden
Workshop" as part of MOC
Clearwater Revival Grant.
The City's stormwater
consultant Arcadis gave
presentation to City Council
on new MS4 permit.

Partnership program to be
evaluated as part of overall
education and outreach
program update required per
Section 2.3.2 of the new MS4
permit.

Website materials to be

PE-2

Web Site Creation

Planning Dept.

Website for storm water
pollution prevention

City website updated in Permit
Year 12 to include additional
information/summary, provided
links to EPA's stormwater
website and watershed groups.

evaluated as part of overall
education and outreach
program update required per
Section 2.3.2 of the new MS4
permit.

Review existing material and

PE-3

Brochures and fact sheet

DPW

Door hangers distributed

New storm water mailer

bills in Permit Year 11.

distributed via water and sewer

update as necessary to include
information required under
Section 2.3.2 of the new MS4
permit and distribute to the
required audiences at the
required frequencies.




Part Ill. Summary of Minimum Control Measures

Public Education and Outreach

BMP BMP Description Responsible Measurable Goal Progress on Goal Planned Activities
ID # Det./ Person Permit Years 1- 14 Year 1 of New MS4 Permit
Classroom education to be
Storm water education evaluated as part of overall
PE-4 Classroom Education School Dept. 50% of K-12 every 2 yrs. introduced as part of science plan update required per

curriculum grades 4 and 6.

section 2.3.2 of the new MS4
permit.




Part lll. Summary of Minimum Control Measures

Public Involvement and Participation

BMP
ID #

BMP Description

Responsible
Det./ Person

Measurable Goal

Progress on Goal
Permit Years 1 - 14

Planned Activities
Year 1 of New MS4 Permit

PP-1

Watershed Organization

Water Dept. Public Private
Partnership

Organize Watershed
Committee

Watershed land maps updated and
overlaid on topographic maps.
Sensitive land parcels identified and
prioritized for purchase or protection.
Worked with NRWA to perform storm
water sampling to identify illicit
connections. Worked with North
County Land Trust to establish
conservation restriction on 1,800
acres of watershed land. Purchased
conservation restriction on 176 acres
of private land for watershed
protection. Purchased in fee 124
acres of private watershed land.
Received state watershed land
protection grant in Permit Year 11 to
acquire additional 163 acres of
watershed land. In Permit Year 14,
Fitchburg recieved a state
watershed land protection grant
award of $162,550 to protect four
tracts of land abutting tributaries
to the Fitchburg Reservoir in
Ashby.

Continue to pursue grant
opportunities to protect
additional watershed land and
open space areas through
conservation restrictions and
purchase of private land in
sensitive and critical watershed

and buffer areas. Continue
partnership with NRWA, Mass.

Watershed Coalition, and
CMRSWC during year 1 of the

new MS4 permit per public
involvement and participation
requirements of Section 2.3.3.

PP-2

Stream cleanings

DPW

Civic Clean up days

Community service work crews from

Dept. of Corrections performed

stream side clean up. Civic clean up

days held each spring in all City

wards. Stream clean up part of
program.

Continue utilizing community
service work crews from Dept.
of Corrections for stream
cleanings and continue to hold
annual civic clean up days for
stream cleaning during year 1
of the new MS4 permit per
public involvement and
participation requirements of
Section 2.3.3.




Part lll. Summary of Minimum Control Measures

Public Involvement and Participation

Responsible
Det./ Person

Measurable Goal

Progress on Goal
Permit Years 1 - 14

Planned Activities
Year 1 of New MS4 Permit

BMP BMP Description
ID #
PP-3 Storm drain stenciling

DPW

Civilian stenciling program

Stormwater stenciling by NRWA took
place in the Cleghorn neighborhood
during initial permit term. Locations of]
stormwater stenciling and installation
of "don't dump" markers researched
and discussed with Clearwater
Revival Grant group. Additional
stenciling completed as part of
Clearwater Revival Grant in Permit
Year 14.

Storm drain stenciling will be
evaluated as part of overall
public involvement and
participation program update
required per Section 2.3.3 of
the new MS4 permit.
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lllicit Discharge Detection and Elimination

Measurable Goal

Progress on Goal
Permit Years 1 - 14

Planned Activities
Year 1 of New MS4 Permit

Update Storm drain map

All known storm drains
inspected for dry flow, sampled
as necessary. All outfalls and
CSO's inspected and sampled
during rain event. Mapping and
digital photos completed.
Resample and follow-up on
target outfalls. 3 person
collection crew and Civil
Engineer tasked to allocate
some time to storm water
activities. Additional PE added
to staff for collections system
supervision. Will devote time to
stormwater mapping and IDDE.
GIS Engineer in the process
of locating drainage
infrastructure using GPS
during sewer mapping work
to supplement existing
system map, approximately
90% complete.

Continue to review existing
mapping for accuracy and
update as necessary. GIS
Engineer to continue to
supplement existing map with
additional data as collected. If
necessary, develop scope of
work for consultant to fill in
gaps to meet requirements of
Section 2.3.4.5 of the new MS4
permit.

Non-storm water ordinance

Ordinance in place.

Review ordinance and
incorporate into overall IDDE
program and stormwater
ordinance updates required per
section 2.3.4 of the new MS4
permit.

BMP BMP Description Responsible
ID # Det./ Person
ID-1 Storm Drain Map DPW
ID-2 Non-storm vyater discharge Planning
ordinance
ID-3 IndustrlaI/BL_Jsmess IDC
Connections

Establish monitoring program

Continue survey of industrial
and commercial connections
as part of combined sewer

Review .monitoring program
and incorporate into overall
IDDE program update required
per section 2.3.4 of the new

separation projects.

MS4 permit.
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lllicit Discharge Detection and Elimination

Measurable Goal

Progress on Goal
Permit Years 1 - 14

Planned Activities
Year 1 of New MS4 Permit

Establish Program

lllicit connection program
established. Total of 21 illicit
sewer connections to storm
system identified, 17
eliminated. Seven combination
sewer/drain manholes
separated in Permit Year 12.
16 combination sewer/drain
manholes separated in
Permit Year 14. Additional
separations continuing as
work progresses on the
Beech St./Hazel St. Sewer
Separation Project.

Current IDDE program to be
evaluated as part of overall
IDDE plan update required per
section 2.3.4 of the new MS4
permit.

BMP BMP Description Responsible

ID # Det./ Person

ID-4 lllicit discharge elimination BOH / DPW/Wastewater
ID-5 lllegal dumping task force Public private partnership

Form Task Force Quarterly
Meetings

City established environmental
task force and Greenway
Committee, a public and

private partnership. Group
activities include streamside
clean-up, community policing of]
environmental issues, outreach
to schools and volunteer
participation. City and NRWA
working on education of public
on illicit discharges.

lllegal dumping to be
addressed as part of overall
IDDE plan update required per
section 2.3.4 of the new MS4
permit.
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Construction Site Runoff Control

BMP
1D #

BMP Description

Responsible
Det./ Person

Measurable Goal

Progress on Goal
Permit Years 1 - 14

Planned Activities
Year 1 of New MS4 Permit

RC-1

Site Plan Review

Planning Dept.

Establish standards

Revised standards requiring
BMPs for construction sites in
accordance with MA
Stormwater Standards.
Implemented and applied to all
new construction regulated
under Planning Board. NRWA
completed report under the
MOC Clearwater Revival Grant
recommending ordinance
changes to incorporate green
stormwater infrastructure.

Current stormwater regulations
will be evaluated and revised
in accordance with the
requirements of the new MS4
permit, including those
described in Section 2.3.5 and
Section 2.3.6.

RC-2

Erosion/Sediment control
ordinance

Planning Dept.

Develop Ordinance

Existing ordinance updated.

Current erosion/sediment
control ordinance will be
evaluated and revised in
accordance with the
requirements of the new MS4
permit, including those
described in Section 2.3.5 and
Section 2.3.6.

RC-3

Storm Water Pollution
Prevention Plan

DPW

Require Plan for all projects

Plan required for all sub-
division projects and major
construction projects.

Continue to review
construction sites and other
applicable projects for
compliance with current
regulations. Current SWPPP
requirements will be evaluated
and revised in accordance with
the requirements of the new
MS4 permit, including those
described in Section 2.3.5 and
Section 2.3.6.

RC-4

BMP measures for
sediment/erosion

Con-Com & Planning Dept.

Establish for construction sites

Con-Com reviews and inspects|
sites for compliance with
approved plans and BMPs,
Planning Board reviews for
compliance with ordinances.

BMP requirements for
erosion/sediment control will
be evaluated and revised in

accordance with the
requirements of the new MS4
permit, including those
described in Section 2.3.5 and

Section 2.3.6.




Part Ill. Summary of Minimum Control Measures

Post Construction Runoff Control

BMP
ID#

BMP Description

Responsible
Det./ Person

Measurable Goal

Progress on Goal
Permit Years 1- 14

Planned Activities
Year 1 of New MS4 Permit

PC-1

Post construction runoff
ordinance

Planning Dept.

Develop Ordinance

Existing stormwater ordinance
requires developments to meet
current MA Stormwater
Standards. Drafted revised
stormwater ordinance to meet
requirements of 2015 draft
permit. NRWA completed
report recommending changes
to ordinance under MOC
Clearwater Revival Grant to
incorporate green
infrastructure.

Continue effort to review and
update ordinance ibased on
NRWA/MOC recommendations
and incorporate requirements
of new MS4 permit, including
those outlined in Section 2.3.6.

PC-2

Site plan review for post
construction

Planning Dept.

Adopt Standards

Post construction site plan
review conducted for all
planned sub-divisions and
major construction sites.

Current site plan review
requirements to be evaluated
and updated as required for
compliance with Section 2.3.6
of the new MS4 permit.

PC-3

Operation and maintenance
agreement

DPW

Develop Model

Models/Templates between
communities and private BMP
owners reviewed for
applicability in City. Created
spreadsheet linking existing
privately owned BMPs to O&M
plans approved during the

permitting process.

Operation and maintenance
requirements in current City
Code to be evaluated and
updated as needed for
compliance with Section 2.3.6
of the new MS4 permit.
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Municipal Good Housekeeping

BMP
ID#

BMP Description

Responsible
Det./ Person

Measurable Goal

Progress on Goal
Permit Years 1- 14

Planned Activities
Year 1 of New MS4 Permit

MH-1

Pet waste collection

BOH

Distribute brochures

Educational material distributed
in water and sewer bills year
11.

Importance of proper disposal
of pet waste to be included in
revised public education
program as required per
Section 2.3.2 of the new MS4
permit.

MH-2

Parking lot and street cleaning

DPW

Increase frequency

Street and parking lots
sweeping program active nine
months per year. All streets
swept a minimum of once per
year. Main lines swept multiple
times per year. Purchased new
street sweeper in Permit Year
11. Additional sweeping of
select streets performed as
necessary. Purchased another
new street sweeper in Permit
Year 13.

Parking lot and street cleaning
program to be evaluated and
updated as required for
compliance with Section 2.3.7
of the new MS4 permit.

MH-3

Catch basin cleaning

DPW

Implement program to track
and increase frequency

Catch basin cleaning program
active nine months per year.
Second catch basin cleaner
added to program in Permit

Year 11. Additional man hours

allocated to program with goal

of cleaning all catch basins a

minimum of 1x/yr. Purchased

another new catch basin
cleaner in Permit Year 13.

Catch basin cleaning program

to be evaluated and updated as

required for compliance with

Section 2.3.7 of the new MS4
permit.

MH-4

Spill Response & Prevention

Fire Dept.

Formalize program provide
education

Conduct annual review and
training at specific sites
including wastewater, water
and DPW facilities. Purchased
new training videos in Permit
Year 10 for this purpose.

Current spill response and
prevention protocols to be
evaluated and updated as
required for compliance with
Section 2.3.7 of the new MS4
permit.




Part lll. Summary of Minimum Control Measures

BMP's for Meeting TMDL

BMP
ID #

BMP Description

Responsible
Det./ Person

Measurable Goal

Progress on Goal
Permit Years 1 - 13

Planned Activities
Year 1 of New MS4 Permit

T™-1

Parking lot and street cleaning

DPW

Formalize Program

See municipal house keeping.

Parking lot and street cleaning
program to be evaluated and
updated as required for
compliance with Section 2.3.7
of the new MS4 permit.

T™-2

Catch Basin cleaning

DPW

Formalize Program

See municipal house keeping.

Catch basin cleaning program

to be evaluated and updated

as required for compliance with

Section 2.3.7 of the new MS4
permit.

T™-3

Install deep sumps

Planning/ Engineering

Require all new development
to install

Deep sumps installed in all
new and rebuilt catch basins.
Approximately 200 new deep

sump catch basins installed as
part of CSS-4D sewer
separation project and 2,400
feet of outfalls cleaned of
sediment in Permit Years 11-
12. Design of Beech St./Hazel

St. sewer separation project
completed in Permit Year 13
and includes installation of 40
new deep sump catch basins.

All City requirements for new
development and
redevelopment to be evaluated
and revised as needed for
compliance with Sections 2.3.5
2.3.7 of the new MS4 permit.
Construction of Beech
St./Hazel St. Sewer Separation
Project has begun and
includes the installation of 40
new deep sump catch basins.

T™-4

Install gas and oil separators

DPW

Establish requirement

All new garages and other

potential oil-using activities

required to install oil water
separation devices.

All City requirements for new
development and
redevelopment to be evaluated

and revised as needed for
compliance with Sections 2.3.5
2.3.7 of the new MS4 permit.

TM-5

Detention Basins

Planning/ Engineering

Establish design and
requirement standards

Design standards established.
Currently enforce standards for
new construction.
Spreadsheet developed linking
existing privately owned BMPs
to O&M plans approved during
permitting process.

All City requirements for new
development and
redevelopment to be evaluated

and revised as needed for
compliance with Sections 2.3.5
2.3.7 of the new MS4 permit.
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