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1.0 PROJECT SUMMARY 

The proposed development at 266 Waverly Street in Framingham, Massachusetts (the “Site”) consists 
of a 270-unit multi-family six-story residential apartment building with associated parking, utilities, and 
site improvements (the “Project”).  The Site area is approximately 3.0 acres, all of which will be 
associated with the proposed residential use. The Project will be developed as apartments, and the 
building and the property will be owned and managed by an affiliate of Mill Creek Residential Trust 
(the “Proponent”) in its entirety. 
 

2.0 EXISTING CONDITIONS 

2.1 Existing Site Development 

The Site is currently completely developed and includes two retail buildings with building footprints of 
32,861 and 1,546 sf. The Site contains a 136-space parking lot with landscape islands and concrete 
curb.  A loading/service area is located at the rear of the larger retail building at the intersection of 
Marble Street and Blandin Avenue.   
 
The Site is accessed by six driveway curb cuts at the following locations (distances noted from 
centerline of curb cut to centerline of roadway): 
 

• On Waverly Street approximately 135 feet east of Marble Street; 

• On Waverly Street approximately 280 feet east of Marble Street (exit only); 

• On Marble Street approximately 84 feet south of Waverly Street; 

• On Marble Street approximately 278 feet south of Waverly Street; 

• On Blandin Avenue approximately 65 feet northeast of Marble Street; and 

• On Blandin Avenue approximately 315 feet northeast of Marble Street (gated driveway). 

 
Nearly the entire Site is covered by impervious surfaces including building roofs, paved parking and 
access areas, and paved pedestrian areas. Of the 3.0 acres, approximately 2.4 acres are impervious. 
Pervious cover consists of various types of plant beds and landscaped areas. 
 
2.2 Site Utilities (municipal systems) 

Sanitary Sewer 

The sewer service for the larger retail building is located on the south side of the building and consists 
of an 8-inch polyvinyl chloride (PVC) pipe.  This sewer service passes through two sewer manholes 
in the loading/service area before tying into a 10-inch VC sewer main in Marble Street at a sewer 
manhole just south of the roadway.  The sewer service for the smaller retail building is on the north 
side of the building and connects to a 10-inch VC sewer pipe in Waverly Street at a sewer manhole.   
 
Water Services 

The domestic water service to the larger retail building comes from a 6-inch water main in Blandin 
Avenue and enters the south side of the building.  Record tie cards indicate this water service is a 2-
inch CI pipe.  The water service to the smaller retail building comes from a 12-inch water main in 
Waverly Street and enters the west side of the building.  Record tie cards indicate this water service 
is a 1.5-inch plastic pipe.   
 
Although there is apparently no existing fire protection service connection for the existing buildings, 
there are multiple existing public hydrants located in the area of the Project.  Those locations are as 
follows: 
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• On the south side of Waverly Street approximately 85 feet east of Marble Street; 

• On the west side of Marble Street approximately 260 feet northwest of Blandin Avenue; and 

• On the east side of Blandin Avenue approximately 270 feet northeast of Marble Street. 

Storm Drainage 

The existing parking lot storm drainage system includes three catch basins, six drain manholes, an 
oil/water separator, and drain pipes of various sizes from 6 inches to 15 inches and various materials 
(RCP, PVC, and HDPE).  Record plans indicate the site parking lot storm drainage system discharges 
from the Site via a 15-inch RCP drain pipe that heads towards Blandin Avenue. A topographic survey 
conducted by Nitsch Engineering confirmed the presence and general direction of this pipe connection. 
Further investigation is required to identify the actual connection point and to confirm its condition. 
This investigation will be undertaken by the Proponent prior to initiation of construction activity. 
 
Additional site drainage includes a catch basin northeast of the smaller retail building that ties into the 
Waverly Street storm drainage system.  A second catch basin south of the larger retail building picks 
up roof drainage from the building and ties into the Blandin Avenue storm drainage system.   
 
2.3 Other Characteristics 

Several environmental and regulatory factors have been evaluated in terms of effects on the 
redevelopment potential for the Site. None of the following factors has been determined to be 
applicable to the Site or Project: 
 

• Wetland resource areas & flood plain 

• Wildlife habitat 

• MEPA permit thresholds 

• Historically significant resources 
 

3.0 PROPOSED CONDITIONS 

3.1 Proposed Redevelopment Overview 

The Project involves complete demolition of all existing site improvements including buildings, 
pavements, signage, site utilities, and landscaping. A new 270-unit residential building will be 
constructed as previously described. Related site construction will include new vehicular parking and 
access areas, pedestrian access ways and recreation areas, building utility services, stormwater 
management infrastructure, and landscaping.  
 
3.2 Construction Period 

Access and Site Management 

The Site will be secured and completely enclosed by a construction security fence. Access for 
construction vehicles and personnel will occur in the vicinity of the new vehicle driveways at Waverly 
Street and Blandin Avenue. Temporary construction facilities and equipment including office trailer(s), 
dumpster(s), portable sanitary facilities, and large excavation/construction equipment, will be located 
within the limits of the construction site enclosure. Parking of personal vehicles by construction 
personnel will occur on the construction site to the extent practical, and some on-street parking in 
designated parking areas may be required. Due to the relatively compact nature of the Site with regard 
to the proposed building footprint area, it is anticipated that material stockpiling on the Site will include 
limited storage of construction materials and supplies and that large volume soil stockpiling will not 
occur. All products of demolition including but not limited to grubbed stumps and landscape waste, 
construction debris, and rubbish will be removed from the Site and legally disposed of. 
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Erosion and Sediment Control 

The Site is relatively flat with little to no areas that will represent substantial erosive concern during 
construction. As a precaution, the Site will be enclosed with a staked silt fence to prevent incidental 
conveyance of sediment from disturbed areas. All existing drain inlets on or in close proximity to the 
Site, and all new drain inlets, will be fitted with filter basket inserts to trap sediment during the 
construction period. In order to prevent vehicles from tracking sediment onto adjacent public ways, a 
stone tracking pad (a.k.a. stabilized construction entrance) will be installed at the two construction 
access drives.  
 
The erosion and sediment control measures will remain in place until all construction activity is 
complete and the landscaped areas of the Site are fully stabilized. The contractor will be required to 
inspect all controls regularly to ensure that the controls are working properly, and to clean and/or 
reinstall any control on an as-needed basis.  The proposed project will disturb greater than one acre 
of land, and as such, filing of a National Pollutant Discharge Elimination System (NPDES) Stormwater 
Construction General Permit is required. A corresponding Stormwater Pollution Prevention Plan 
(SWPPP) will be prepared for the NPDES permit, and will prescribe in detail the performance 
standards to which the contractor for the Project will be responsible. The SWPPP will be maintained 
at the construction site throughout the duration of the Project. 
 
3.3 Stormwater Runoff Conditions 

The Project will result in a net reduction in impervious area of 2.874sf (Table 1).   
 
Table 1. Existing and proposed land cover types for the Project 

Land Use Existing (sf) Proposed (sf) Change (sf) 

Impervious Area (roof, pavements) 104,317 101,443 (-) 2,874 

Pervious Area (vegetation, landscape) 26,548 29,422 (+) 2,874 

Total 130,865 130,865 --- 

 
A hydrologic model was used to evaluate overall stormwater runoff characteristics of the Site under 
pre-development and post-development conditions. The hydrologic model was developed using 
HydroCAD stormwater modeling software. The resulting data sheets are included in Section 5. The 
hydrologic model confirmed that the reduction in impervious area represents a corresponding slight 
reduction in peak stormwater runoff rate and volume compared to the pre-development site condition 
(Table 2 and Table 3). 
 
Table 2. Pre-Development and Post-Development Peak Runoff Rate 

Design Storm Pre (cfs) Post (cfs) Change (cfs) 

2 year 7.3 7.0 (-) 0.3 

10 year 11.7 11.5 (-) 0.2 

25 year 14.0 13.9 (-) 0.1 

100 year 17.6 17.4 (-) 0.2 
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Table 3. Pre-Development and Post-Development Runoff Volume 

Design Storm Pre (ac-ft) Post (ac-ft) Change (ac-ft) 

2 year 0.56 0.52 (-) 0.04 

10 year 0.91 0.87 (-) 0.04 

25 year 1.10 1.06 (-) 0.04 

100 year 1.39 1.35 (-) 0.04 

 
3.4 Site Utilities (municipal systems) 

Stormwater Management System 

The Project includes the installation of a new stormwater management system designed in accordance 
with the MassDEP Stormwater Management Standards. The stormwater management system will 
provide water quality treatment of flows from paved/trafficked surfaces prior to discharge from the site 
and into the municipal stormwater system.  
 
Runoff from the surface parking lot will be collected in deep sump hooded catch basins and routed 
through a water quality structure (Contech Model CDS2015-4). This treatment train will provide total 
suspended solids (TSS) removal in excess of the MassDEP removal requirement of 80%. 
 
Roof runoff will be routed separately and connected to the site discharge pipe “downstream” of the 
treatment chamber. The roof runoff will also be routed to two separate discharge points to mimic 
existing site flow patterns. A portion of the new roof area will drain to the existing discharge pipe that 
will accept flow from the parking area. A section of the building roof, roughly corresponding to the 
existing building roof area, will be routed to the southerly side of the Site and will discharge to the 
municipal drainage system at the point of connection of the existing building.  
 
Because stormwater runoff from the Project will be slightly less in volume and peak rate than that 
corresponding to the existing site condition, and because the existing flow patterns will remain 
generally unchanged, no adverse effects on adjacent/abutting properties are anticipated. 
 
The increase in pervious cover that will result from the Project also represents an increase, albeit 
slight, in the amount of groundwater recharge from the Site.  
 
Sanitary Sewer 

The Project includes a proposed sanitary service connection to the existing 20” sewer main in Waverly 
Street. Table 3 shows the capacity of the 20” sewer main as well as the 10” sewer main to which the 
existing buildings are currently connected. 
 
Table 3. Existing Sewer Main Flow Capacities 

Sewer Dia. (in) Slope (%) “N” Value 
Capacity 

(cfs) 

10 0.27 0.015 0.98 

20 0.18 0.015 5.11 
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The estimated proposed sewer flow for the residential development is 48,400gpd, or 0.075cfs, which 
is based on 270 residential units with a total of 440 bedrooms (310CMR 15.000 – Title 5 criteria). 
Assuming a peaking factor of 3, the adjusted peak flow for the Project is estimated at 0.22cfs. Because 
this represents approximately 4.3% of the total capacity of the existing sanitary sewer main, it is likely 
that the municipal sewer system has capacity to accept flow from the Project. 
 
In an effort to verify this assumption, the Proponent intends to conduct flow monitoring in the two 
existing sewer mains in Waverly Street. The results of the monitoring effort will be reported to the 
Framingham Department of Public Works for review. 
 
Water Services 

Domestic water and fire protection services for the Project will be derived from new 6”DICL and 8”DICL  
tap connections, respectively, to the existing 12” water main in Marble Street. In lieu of a peak water 
demand calculation based on a plumbing fixture unit count, the daily water usage for the Project is 
currently estimated at 110% of the Title 5 sanitary sewer flow, or 48,400gpd x 110%, 53,240gpd. 
Assuming a peaking factor of 3, the corresponding peak water usage is estimated at 110gpm.  A more 
accurate estimate of domestic water demand will be provided by the Applicant as the building design 
progresses. 
 

4.0 TRANSPORTATION 

 
4.1 Transportation Impact Assessment 

Vanasse & Associates, Inc. (VAI) conducted a Transportation Impact Assessment (TIA), attached 
hereto (the “Traffic Report”), in order to determine the potential impacts on the transportation 
infrastructure associated with the Project.  This assessment was prepared in consultation with the 
Town of Framingham and the Massachusetts Department of Transportation (MassDOT); was 
performed in accordance with MassDOT’s Transportation Impact Assessment (TIA) Guidelines; and 
was conducted pursuant to the standards of the Traffic Engineering and Transportation Planning 
professions for the preparation of such reports.  Based on this assessment, we have concluded the 
following with respect to the Project: 
 

1. The Project is expected to generate 1,672 new vehicle trips on an average weekday (836 
entering and 836 exiting), with approximately 129 new vehicle trips (25 entering and 104 
exiting) expected during the weekday morning peak hour and 158 new vehicle trips 
(103 entering and 55 exiting) during the weekday evening peak hour.   

 
2. It should be noted that the Project will generate less traffic during the weekday evening peak 

hour and on a daily basis, in comparison to if the Site were to be re-tenanted with retail uses. 
 

3. The Project will not have a significant impact (increase) on motorist delays or vehicle queuing 
over Existing or anticipated future conditions without the Project (No-Build conditions); 
 

4. No apparent safety deficiencies are expected at the study intersections.  Specific safety-
related improvement measures have been identified and implemented for the Town at the 
Waverly Street/Bishop Street/Beaver Street intersection to address prior safety and capacity 
concerns. 
 

A total of four curb-cuts will be closed with the development of the Project, and two curb-cuts relocated. 
The two full-access curb-cuts on Marble Street and the one full-access curb-cut on Waverly Street will 
be closed, and the right-in/right-out only curb-cut on Waverly Street will be closed and relocated to the 
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east.  The loading entrance will be closed on Blandin Avenue, and a relocated driveway will serve the 
location. 
 
In consideration of the above and as more fully set forth in the Traffic Report, we have concluded that 
the Project can be accommodated within the confines of the existing transportation infrastructure in a 
safe and efficient manner with implementation of the recommendations set forth in the Traffic Report. 
 
4.2 Parking 

The Project will consist of 270 residential apartment units and 409 parking spaces (358 parking spaces 
in a 2-level parking garage beneath the residential units and 51 parking spaces in a surface parking 
lot).  The proposed parking supply meets the Town requirements, as set forth in Table 1 below.  There 
is no on-street parking in the immediate vicinity of the Site and all parking will be accommodated on-
site.  In order to minimize the Project impact on parking, the Proponent will implement a Transportation 
Demand Management program which includes providing secure bicycle parking on-site and promotion 
of public transportation service in the area. 
 
Table 1. Proposed Unit Types and Parking Requirements 

Unit Type # Units Min. Spaces per Unit Min. Spaces 

Studio 30 0.5 15 

One Bedroom 95 1 95 

Two Bedroom 120 1.5 180 

Three Bedroom 25 2 50 

Total 270  340 

 
 

5.0 PLANNING CONSISTENCY  

 
5.1 Compliance with Section II.I.3 of Zoning Bylaw 

The Project repurposes an existing surface parking lot and vacant retail structure into multifamily 

residential use consistent with Central Business Zoning District.  The Project also will include the 

construction of a new sidewalk to improve the safety of pedestrian access to the adjacent streets and 

businesses.  The Project will include balconies for residents, and several units will have metal French 

balcony railings.  At grade, the building will provide a consistent residential edge, with projecting bays, 

front gardens and an activity street façade along Waverly Street. 

5.2 Compliance with Section II.I.4(a)-(k) of Zoning Bylaw 

Building Scale 

The building’s architectural components will be clearly expressed, with a precast concrete base, a 
brick veneer middle, and a cementitious panel cornice.  The building will be 70 feet (six stories), which 
is allowed as-of right in the Central Business Zoning District.  The building’s ground level height is 15 
feet, and will have a ceiling height of 12’. This is because we do not have retail but Residential Amenity 
space and parking beyond.  The Amenity space will activate the ground floor all day long which is in 
harmony with the objectives of the bylaws. Projection bay elements will vary in height but will not 
exceed 70 feet. 
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Facades 

To avoid creation of a flat façade, the building provides a number of bays and stepped projections, 
balconies, windows featuring metal French balcony railings, and projecting cornices.  The materials 
vary between brick veneer, cementitious panels and cementitious clapboards to provide a residential 
feel.  The building is further defined by projecting corner elements with a continuous set back, including 
projecting bays, which helps to avoid continuous massing.  The bays are a multi-story element clad in 
cementitious panel.  The corners of the building are emphasized through use of a brick veneer and 
cementitious panels to create a vertical element to book end the massing. The sides of the building 
materials vary between brick veneer, cementitious panels and cementitious clapboards to provide a 
residential feel.  The project does not include blank walls greater than 20 feet in width from a visible 
street. 
 
Windows 

The Waverly Street façade incorporates 70 percent transparent glazing on the ground floor and the 
Marble and Blandin Street façades incorporates 50 percent transparent glazing on the ground floor.  
Although this exceeds the 60 percent and 40 percent, respectively, required under Section II.I.4, the 
increased transparent glazing was used in the Project design because it provides an added benefit of 
street level activity, which is in harmony with the objectives of the By-Law and ultimately beneficial to 
the Project from a planning perspective.  Moreover, any adverse effect from the additional transparent 
glazing is mitigated by the fact that no portion of the façade will be constructed of glass that prevents 
pedestrian visibility of the interior ground floor activities.  The upper floor windows will be single hung 
windows consistent with adjacent styles and in context with the use of the new building, and will not 
be larger than the ground floor windows.   
 
Entrances 

The primary building entrance will be located on Waverly Street and will lead directly to a public 
sidewalk. Doors do not extend beyond the exterior façade into a pedestrian pathway.  The parking 
garage entrances are located interior to the property line with direct access from the surface parking 
area to eliminate conflict with pedestrians and vehicles.  Audible notifications are planned at all egress 
locations of the parking garage to increase pedestrian safety. 
 
Parking 

The Project will provide two levels of structured parking consisting of 358 spaces, an additional 51 
surface parking spaces will be provided on site for a total of 409 spaces.  Per Zoning the required 
parking under the By-Law is 340 spaces.  Twenty of the parking spaces within the garage will be 
compact size.  The surface parking towards the north of the property will have a continuous fence 
located along the property line such that the parking will not be visible from the adjacent properties. 
The lighting design for the parking and loading area will enhance safety while minimizing light spillover 
onto adjacent properties. 
 
External Materials 

The building’s architectural materials will be clearly expressed, with a precast concrete base, a brick 
veneer middle, and a cementitious panel cornice. The building will include cementitious siding and 
panels along portions of Marble and Blandin Street elevations. The project will not be using simulated 
and/or prefabricated brick or stone, particle board, plywood, and/or aluminum and vinyl siding on any 
of the street facing facades. 
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Awnings and Canopies 

The project will have an entrance canopy located at the Waverly Street entrance, which will enliven 
the ground floor and provide shelter to those entering and exiting the building.  
 
Roof Form 

The roof forms and lines are consistent with the intent of the Design Handbook for the Central Business 
Zoning District. The roof of the building is defined by the projecting corner elements, interrupted 
cornice projections and material changes that relate to the façade.   The building will have a continuous 
parapet to screen the roof top equipment from the street view.  The Project will have individual 
condenser units mounted on the roof.  The inclusion of the roof parapet will accommodate the 
soundproofing for the condensers.  
 
Service Areas, Utilities and Mechanical Equipment 

Service and loading areas will be located on the north side of the property adjacent to the surface 
parking lot.  The electrical transformer will be located on the north side of the property to the north of 
the surface parking lot and will be screened on three sides with appropriate vegetation. The Project 
will not use chain linked fence for screening. 
 
Sidewalks 

To increase safety as well as enhance the resident living experience, the building maximizes the 
windows facing public streets.  In addition, the amenity and entrance at Waverly Street will be 
predominantly glass.  Sidewalks on Waverly Street will provide adequate space for all users and 
trees/plantings.  Bike parking will be located adjacent to the vehicle drop off area on the north side of 
the site adjacent to the entrance. The front setback will be used to provide space for planters. 
 
Signage 

All signage will comply with the Town’s Sign By-Law. 
 

6.0 ENVIRONMENTAL IMPACT  

 
6.1 Stormwater Management 

The proposed stormwater management system is designed in accordance with the MassDEP 
Stormwater Management Standards.  Best Management Practices (BMPs) in the form of deep sump 
hooded catch basins and a water quality treatment chamber will be used to effectively treat stormwater 
prior to discharge from the Site. As previously stated, the Project represents a decrease in impervious 
area, and also represents a slight decrease in net stormwater runoff rates and volumes. 
 
Verification of pipe flow capacity for the 25-year design storm event was completed using AutoDesk’s 
Storm and Sanitary Analysis (SSA) software. The associated data sheets reflecting this analysis are 
attached. TSS removal calculations and water quality flow calculations that describe the effectiveness 
of the proposed stormwater treatment BMPs are also attached. 
 
6.2 Stormwater Management System Maintenance 

A Stormwater Operation and Maintenance Plan is attached that was prepared in compliance with 
Standard 9 of the 2008 MassDEP Stormwater Handbook to provide best management practices for 
implementing maintenance activities for the stormwater management system in a manner that 
minimizes impacts to wetland resource areas.   
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6.3 Long-Term Pollution Prevention 

A Long-Term Pollution Prevention Plan has been prepared in compliance with the Standards 4 and 9 
of the 2008 Massachusetts Department of Environmental Protection (MassDEP) Stormwater 
Management Standards, which require provisions for the following: 
 

• Good Housekeeping 

• Storing materials and waste products inside or under cover 

• Vehicle washing 

• Routine inspections of stormwater best management practices 

• Spill prevention and response 

• Maintenance of lawns, gardens, and other landscaped areas 

• Storage and used of fertilizers, herbicides, and pesticides 

• Proper management of deicing chemicals and snow 
 
6.4 Landscape Design 

The project will remove dead or invasive species currently present on site and introduce native or 
adapted plant species into the site plan.  Landscape improvements will be installed along the project 
perimeter, which will provide landscape screening, shade during summer months and visual 
enhancements to the site.  Open space areas located south of the proposed building and an internal 
courtyard space, will provide a variety of external amenity areas for residents to use throughout the 
year.   
 

 
7.0 COMPLIANCE WITH ZONING BYLAW 

7.1 Relief Requested  

The Proponent controls the approximately 3.0 acre Site, which is located within the Central Business  
Zoning District at 266 Waverly Street, Framingham, Massachusetts.  As noted above and shown in 
the plan set submitted herewith, the Site currently contains two retail buildings.  The Proponent plans 
to remove the existing buildings to redevelop the Site and construct a six-story, 270-unit multi-family 
residential apartment complex.   
 
The Proponent requests that the Framingham Planning Board (the “Board”) grant the requisite special 
permits, access permit, and site plan approval described below to develop the Project at the Site.  As 
discussed in more detail in the preceding sections and as outlined in Sections 7.2, 7.3  and 7.4 below, 
the Project is in harmony with the objectives set forth in the Framingham Zoning By-Law (the “By-
Law”) and satisfies the applicable criteria therein.   
 
7.2 Compliance with Special Permit Criteria 

The Project will require two special permits.  Pursuant to By-Law §II.B (footnote 10), the Project will 
require a special permit to allow a multi-family dwelling use of over 30,000 square feet in the Central 
Business Zoning District.  Pursuant to By-Law §V.F, the Project will also require a Land Disturbance 
Special Permit because the project will involve earth moving activity of more than 1,000 cubic yards 
and/or earth removal or earth fill of more than 400 cubic yards. 
 
7.2.1 Special Permit II.B, Use 

 
For the reasons set forth below, and as discussed more fully in the preceding Sections of this narrative, 
the Project satisfies the following Special Permit criteria set forth in By-Law §VI.E.3.: 
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The Site is appropriate for multifamily residential use. The purpose of the Central Business Zoning 
District is to promote “a livable urban downtown environment with a multitude of activities and 
pedestrian presence.”  To encourage this, multi-family residential was added to the Framingham 
Zoning Bylaw in order to bring high-density residential use to the Central Business Zoning District and 
encourage an active, pedestrian friendly, atmosphere.  The Project will further these purposes by 
bringing pedestrian activity to the district. 
 
The Project will have adequate and appropriate facilities for the proper operation of multifamily 
residential use, including adequate off-street parking. The Project will include new vehicular parking 
and access areas, pedestrian access ways and recreation areas, building utility services, stormwater 
management infrastructure and landscaping.  Specifically, the project will include 358 parking spaces 
in a 2-level parking garage beneath the residential units and 51 parking spaces in a surface parking 
lot, totaling 409 parking spaces.  Accordingly, the Project will have safe and adequate facilities for the 
proper operation of multifamily residential use.  
 
The use as developed will not create a hazard to abutters, vehicles or pedestrians.  The Site will 
provide adequate pedestrian and vehicular access areas.  As set forth in the Traffic Report, no traffic 
safety deficiencies are expected as a result of the Project.  As further provided in Section 3.4 of hereof, 
no adverse effects on adjacent/abutting properties are anticipated as a result of stormwater runoff from 
the Project.    
 
The use is consistent with the intent of the district in which the use is proposed, and with the purpose 
and intent of the By-Law.  As stated above, the purpose of the Central Business Zoning District is to 
promote “a livable urban downtown environment with a multitude of activities and pedestrian 
presence.”  To encourage this, multi-family residential was added to the Framingham Zoning Bylaw in 
order to bring high-density residential use to the Central Business Zoning District and encourage an 
active, pedestrian friendly, atmosphere.  The Project will further these purposes by bringing multi-
family residential to create pedestrian activity in the district.    
 
All municipal services necessary to meet the needs of the proposed use are adequate and sufficient.  
Based on our consultations with the Town of Framingham, municipal service systems will adequately 
serve the Site.  Excess stormwater will be discharged to a municipal drainage system (see Section 
3.4 hereof).  The Project will be connected to the existing 20” sanitary sewer main, and the municipal 
sewer system has capacity to accept flow from the Project.  Moreover, the Traffic Report concludes 
that the existing transportation infrastructure can accommodate the Project in a safe and efficient 
manner.  Finally, domestic water and fire protection services for the project will be derived from new 
tap connections.   
 
7.2.2  Special Permit V.F, Land Disturbance 

  
For the reasons set forth below, and as discussed more fully in the preceding Sections of this narrative, 
the Proponent requests that the Board find that the Project satisfies the following Land Disturbance 
Special Permit criteria set forth in By-Law §V.F.: 
 
Site Management and Control.  The majority of the site has already been disturbed as a result of the 
current development of the site.  Despite this, the design of the building envelope for the Project and 
accessory structures, driveways, open spaces, etc. is aimed at limiting additional land disturbances. 
During construction, suitable areas will be designated for temporary uses such as the parking of 
construction vehicles, trailers and stockpiling of equipment and materials, dust control will be used 
appropriately, a gravel apron will be provided at any site access from a paved public way to prevent 
unstable material from being transported onto the roadway by vehicle tires, and temporary erosion 
and sedimentation control measures will be employed in accordance with the Best Management 
Practices (as defined in the By-Law). Moreover, all waste products, grubbed stumps, slash, 
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construction materials, etc., will be lawfully disposed of and will not be in any manner incorporated into 
the project site.  We anticipate that the construction period will be 18-24 months.  
 
Control of Stormwater Runoff.  The Project will have control mechanisms in place for stormwater 
runoff.  As a result, stormwater from the Project will be slightly less in volume and peak rate then that 
corresponding to the existing site conditions and existing flow patterns will remain generally 
unchanged.  As a result, no adverse effects on adjacent/abutting properties are anticipated.  Moreover, 
there will be no adverse impact to groundwater resources in terms of quantity or quality.   
 
7.3 Compliance with Site Plan Approval Criteria  

Pursuant to Section VI.F.2.c.2 of the By-Law, major site plan review is required for the Project because 
it entails construction of a new structure resulting in greater than 30,000 square feet of gross floor 
area.  For the reasons set forth below, and as discussed more fully in the preceding Sections of this 
narrative, the Project promotes the objectives set forth in the By-Law, complies with the Project and 
Design Standards set forth in Section §VIF.5, and complies with the following goals and criteria: 
 
Retain community character.  The architectural design of the Project seeks to blend and harmonize 
with the architectural style of the adjacent residential buildings and surrounding neighborhood and to 
promote architectural consistency.  As stated above, the Town specifically rezoned the Central 
Business Zoning District and promulgated the “Central Business Zoning District Design Review 
Standards” in an effort to encourage a mixed-use, pedestrian friendly streetscape.  The Project 
adheres to such standards relating to building scale, facades, windows, entrances, parking, materials, 
etc.  The Project has also been designed to screen features such as loading and storage areas, from 
neighboring properties and roadways. Blank walls greater than 20 feet in width are not visible from a 
street. The Project is also appropriate relative to the size and shape of the buildings within the 
neighborhood.     
 
Traffic, parking and public access.  As stated above, the Traffic Report concludes that the existing 
transportation infrastructure can accommodate the Project in a safe and efficient manner and that no 
traffic safety deficiencies are expected as a result of the Project.  The Project will provide adequate 
pedestrian access ways and recreation areas to provide convenient and safe pedestrian access.  The 
project will not require any on-street parking, as there will be adequate off-street parking provided. 
 
Environmental Impact.  The proposed stormwater management system is designed in accordance 
with the MassDEP Stormwater Management Standards and will effectively utilize Best Management 
Practices.  In addition, a Stormwater Operation and Maintenance Plan has been prepared in 
compliance with Standards 9 of the 2008 MassDEP Stormwater Handbook, and a Long-term Pollution 
Prevention Plan has been prepared in compliance with the Standards 4 and 9 of the 2008 MassDEP 
Stormwater Handbook.  The Project will comply with all laws regarding emission of noise, dust, fumes, 
noxious gases, radiation or water pollutants.   
 
Health.  As stated above, the Project will not create a hazard to abutters, vehicles or pedestrians.  
Moreover, the Project has been designed to minimize adverse air-quality impact, noise, glair and 
odors.  Further, as stated above, the Project will comply with all laws regarding air quality and noise.   
 
Public Service and Utilities.  As stated above, municipal systems will adequately serve the Site.  
Excess stormwater will be discharged to a municipal drainage system (see Section 3.4 hereof).  The 
Project will be connected to the existing 20” sanitary sewer main, and it is anticipated that the municipal 
sewer system has capacity to accept flow from the Project.  Moreover, the Traffic Report concludes 
that the existing transportation infrastructure can accommodate the Project in a safe and efficient 
manner.  Finally, domestic water and fire protection services for the project will be derived from new 
tap connections. 
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Land Use Planning.  As stated above, the Town specifically rezoned the Central Business Zoning 
District and promulgated the “Central Business Zoning District Design Review Standards” in an effort 
to encourage a mixed-use, pedestrian friendly streetscape.  The Project design is consistent with the 
land-use goals of the By-Laws, the Framingham Planning Board Project Review Guidelines and the 
Central Business Zoning District Design Review Standards.  In addition, the Project’s landscape 
design incorporates native or adapted plant species that are well suited to the site conditions and local 
climate, can thrive without regular watering once established and are non-invasive plant species. 

 
7.4 Access Permit 

Pursuant to By-Law Appendix 10, the Project will require a Public Way Access Permit because the 
Project will involve physical modifications to existing accesses to a public way (i.e. closing four of the 
six existing curb cuts and relocating the remaining two).  As set forth in the Traffic Report, the Project 
will provide sufficient roadway improvements to facilitate safe and efficient roadway operations, and 
construction or use of the new access will not create a condition that is unsafe or endangers the public 
safety and welfare.  As stated above and as described in the Traffic Report, no traffic safety 
deficiencies are expected as a result of the Project.   
 
7.5 Conclusion 

In conclusion, the Project requires two special permits (a Use Special Permit to allow multi-family 
residential use and a Land Disturbance Special Permit), site plan review, and a Public Way Access 
Permit.  For the reasons set forth herein, the Proponent requests that the Board grant the requisite 
permits and site plan approval described above to develop the Project at the Site.  As discussed in 
Sections 7.2, 7.3  and 7.4 above, the Project is in harmony with the objectives set forth in the 
Framingham Zoning By-Law (the “By-Law”) and satisfies the applicable criteria therein.   
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1.0 INTRODUCTION 

The purpose of this document is to specify the pollution prevention measures and stormwater 
management system operation and maintenance for the Modera Framingham project.  The Owner 
shall implement the management practices outlined in this Manual and proactively conduct 
operations in an environmentally responsible manner. Compliance with this Manual does not in any 
way dismiss the Owner or occupants from compliance with other applicable Federal, State or local 
laws. 
 
This Document has been prepared in compliance with Standards 4 and 9 of the 2008 Massachusetts 
Department of Environmental Protection (MassDEP) Stormwater Management Standards, which 
state: 
 
Standard 4: 
The Long Term Pollution Prevention Plan shall include the proper procedures for the following: 

• Good housekeeping; 

• Storing materials and waste products inside or under cover; 

• Vehicle washing; 

• Routine inspections of stormwater best management practices; 

• Spill prevention and response; 

• Maintenance of lawns, gardens, and other landscaped areas; 

• Storage and used of fertilizers, herbicides, and pesticides; 

• Pet waste management; and 

• Proper management of deicing chemicals and snow. 
 
Standard 9: 
The Long-Term Operation and Maintenance Plan shall at a minimum include: 

• Stormwater management system(s) owner(s); 

• The party or parties responsible for operation and maintenance, including how future 
property owners shall be notified of the presence of the stormwater management system and 
the requirement for operation and maintenance; 

• The routine and non-routine maintenance tasks to be undertaken after construction is 
complete and a schedule for implementing those tasks; 

• A plan that is drawn to scale and shows the location of all stormwater BMPs in each 
treatment train along with the discharge point; 

• A description of public safety features; and 

• An estimated operations and maintenance budget. 
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2.0 LONG-TERM POLLUTION PREVENTION PLAN 

2.1 Source Control Practices for Pollution Prevention  

The Owner and occupants should follow good housekeeping procedures to reduce the possibility of 
accidental releases and to reduce safety hazards, which shall include but not be limited to the 
following:  
 

• Proper handling, storage, disposal, and recycling of hazardous materials and waste 
products; 

• Proper handling, storage and inventory of household chemicals; and 

• Prompt cleanup and removal of spills and releases 
 
2.2 Storage of Hazardous Materials 

To prevent leaks and spills, keep hazardous materials and waste products under cover or inside.   
Use drip pans or spill containment systems to prevent chemicals from entering the drainage system. 
Inspect storage areas for materials and waste products at least once per year to determine amount 
and type of the material on site, and if the material requires disposal. 
 
Securely store liquid petroleum products and other liquid chemicals in federally- and state-approved 
containers.  Restrict access to maintenance personnel and administrators. 
 
Store fluid fertilizers in labeled containers and/or structures that prevent the discharge of fluid 
fertilizers and are resistant to corrosion, puncture, or cracking.  Store and handle dry fertilizers in a 
manner to prevent pollution by minimizing losses to the air, surface water, ground water, or subsoil. 
 
2.3 Storage of Waste Products 

Collect and store all waste materials in securely lidded dumpster(s) or other secure containers as 
applicable to the material. Keep dumpster lids closed and the areas around them clean. Do not fill 
the dumpsters with liquid waste or hose them out. Sweep areas around the dumpster regularly and 
put the debris in the garbage, instead of sweeping or hosing it into the parking lot.  Legally dispose 
of collected waste on a regular basis. 
 
Segregate liquid wastes, including motor oil, antifreeze, solvents, and lubricants, from solid waste 
and recycle through hazardous waste disposal companies, whenever possible.  Separate oil filters, 
batteries, tires, and metal filings from grinding and polishing metal parts from common trash items 
and recycle. These items are not trash and are illegal to dump.  Contact a hazardous waste hauler 
for proper disposal of unwanted pesticides to a hazardous waste collection center. 
 
2.4 Spill Prevention and Response 

The Owner shall implement spill response procedures for releases of significant materials such as 
fuels, oils, or chemical materials onto the ground or other area that could reasonably be expected to 
discharge to surface or groundwater.  
 

• For minor spills, keep fifty (50) gallon spill control kits and Speedy Dry at all shop and work 
areas. 

• Immediately contact applicable Federal, State, and local agencies for reportable quantities 
as required by law. For minor spills, keep fifty (50) gallon spill control kits and Speedy Dry at 
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all shop and work areas. 

• Immediately perform applicable containment and cleanup procedures following a spill 
release. 

• Promptly remove and dispose of all material collected during the response in accordance 
with Federal, State, and local requirements. A licensed emergency response contractor may 
be required to assist in cleanup of releases depending on the amount of the release, and the 
ability of the Contractor to perform the required response. 

• Reportable quantities of chemicals, fuels, or oils are established under the Clean Water Act 
and enforced through Massachusetts Department of Environmental Protection (DEP). 

 
2.5 Minimize Soil Erosion 

Soil erosion facilitates mechanical transport of nutrients, pathogens, and organic matter to surface 
water bodies.  Repair all areas where erosion is occurring throughout the project site.  Stabilize bare 
soil with riprap, seed, mulch, or vegetation. 
 
2.6 Vehicle Washing 

Vehicle washing shall not occur on the property 
 
2.7 Maintenance of Lawns, Gardens, and other Landscaped Areas 

The maintenance of lawns, gardens, and other landscaped areas should use an Integrated Pest 
Management (IPM) system that reduces the amount of pesticides and fertilizers used.  Spot 
applications of pesticide should be used and fertilizer rates should be diminished or used according 
to manufacturer recommendations. Grass clippings, pruned branches and any other landscaped 
waste should be disposed of or composted in an appropriate location. Use natural, non-toxic 
alternatives to traditional garden chemicals. Avoid application of chemicals prior to rain fall events. 
 
2.8 Storage of Fertilizers, Herbicides, and Pesticides 

These chemicals should be stored inside or under cover with adequate containment. 
 
2.9 Pet Waste Management 

Pet waste contributes to poor water quality that affects the drainage system and surrounding water 
bodies. The Owner shall implement a cleanup program where pet owners must put the pet waste 
into bags and dispose of the waste in the trash. 
 
2.10 Management of Deicing Chemicals and Snow 

The qualified contractor selected for snow plowing and deicing shall be made fully aware of the 
requirements of this section.  
 
During typical snow plowing operations, snow shall be pushed to the designated snow removal 
areas.  Snow shall not be stockpiled in or on drainage system components.  In severe conditions 
where snow cannot be stockpiled on site, the snow shall be removed from the site and properly 
disposed of in accordance with MA DEP Guideline BRP601-01. 
 
Sand and salt for parking lot and roadway deicing should not be stored on site. These materials are 
supplied during snow plowing and deicing operations performed by the contractor. Small amounts to 
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handle individual walkways can be stored onsite under cover and on an impervious surface or in 
proper containers within the building. 
 
Before winter begins, the Owner and the contractor shall review snow plowing, deicing, and 
stockpiling procedures.  Areas designated for stockpiling should be cleaned of any debris.  Street 
and parking lot sweeping should be followed in accordance with the Operation and Maintenance 
Plan. 
 
2.11 Coordination with other Permits and Requirements 

Certain conditions of other approvals affecting the long term management of the property shall be 
considered part of this Long Term Pollution Prevention Plan.  The Owner shall become familiar with 
those documents and comply with the guidelines set forth in those documents. 
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3.0 STORMWATER MANAGEMENT SYSTEM OPERATION AND MAINTENANCE PLAN 

3.1 Introduction 

This Operation and Maintenance Plan (O&M Plan) is required under Standard 9 of the 2008 
MassDEP Stormwater Handbook to provide best management practices for implementing 
maintenance activities for the stormwater management system that ensures the long-term 
performance of the system and minimizes impacts to nearby wetland resource areas. 
 
The Owner shall implement this O&M Plan and proactively conduct operations at the site in an 
environmentally responsible manner.  Compliance with this O&M Plan does not in any way dismiss 
the Owner from compliance with other applicable Federal, State or local laws. 
 
All stormwater best management practices (BMPs) shall be operated and maintained in accordance 
with the design plans and the Operation and Maintenance Plan.  The Owner shall: 
 

a. Maintain an operation and maintenance log for the last three years, including inspections, 
repairs, replacement and disposal (for disposal the log shall indicate the type of material and 
the disposal location).  This is a rolling log in which the responsible party records all 
operation and maintenance activities for the past three years. 

 
b. Make this log available to the Zoning Board of Appeals, the Conservation Commission, and 

the Planning Board upon request; and 
 

c. Allow members of the Zoning Board of Appeals, the Conservation Commission, and the 
Planning Board to enter and inspect the premises to evaluate and ensure that the Owner 
complies with the Operation and Maintenance requirements for each BMP. 

 
3.2 Stormwater Operation and Maintenance Requirements 

Inspect and maintain the stormwater management system as directed below.  Repairs to any 
component of the system shall be made as soon as possible to prevent any potential pollutants 
(including silt) from entering the storm drainage system. 
 
Deep-Sump and Hooded Catch Basins 

Inspect catch basins four times per year, including after the foliage season.  Other inspection and 
maintenance requirements include: 
 

• Remove organic material, sediment and hydrocarbons four times per year or whenever the 
depth of deposits is greater than or equal to one half the depth from the bottom of the invert 
of the lowest pipe in the basin. 

• Always clean out catch basins after street sweeping.  If any evidence of hydrocarbons is 
found during inspection, the material immediately remove using absorbent pads or other 
suitable measures and dispose of legally.  Remove other accumulated debris as necessary. 

• Transport and disposal of accumulated sediment offsite shall be in accordance with 
applicable local, state and federal guidelines and regulations. 
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Water Quality Structures (Proprietary Separators) 

Maintain water quality units according the recommendations set forth by the manufacturer.  General 
inspection and maintenance procedures for proprietary devices are provided below: 
 

• Inspect units following completion of construction, prior to being put into service. 

• Inspect units at least twice per year following installation and no less than once per year 
thereafter. 

• Inspect units immediately after any oil, fuel or chemical spill. 

• All inspections shall include checking the oil level and sediment depth in the unit. Removal of 
sediments/oils shall occur per manufacturer recommendations. 

• A licensed waste management company shall remove captured petroleum waste products 
from any oil, chemical or fuel spills and dispose. 

• OSHA confined space entry protocols shall be followed if entry into the unit is required. 
 
3.3 Street Sweeping 

Perform street sweeping at least twice per year and whenever there is significant debris present on 
roads and parking lots.  Street sweeping shall occur in March (or before spring rains begin) and 
November (or before the first snow storm).  Sweepings must be handled and disposed of properly 
according to applicable local, state, and federal guidelines and regulations. 
 
3.4 Repair of the Stormwater Management System 

The stormwater management system shall be maintained.  The repair of any component of the 
system shall be made as soon as possible to prevent any potential pollutants including silt from 
entering the storm drainage system. 
 
3.5 Reporting 

The Owner shall maintain a record of drainage system inspections and maintenance (per this Plan) 
and submit to the applicable local authorities as requested. 
 



 

 

 
 

STORMWATER MANAGEMENT SYSTEM INSPECTION FORM 

 

 
Modera Framingham                                                                Inspected by:____________ 
Framingham, MA                                                                                    Date:____________ 
 

Component Status/Inspection Action Taken 

Deep Sump Catch Basins 
and Drain Manholes 

  

Water Quality Structures 
(Propriety Separators) 

  

General site conditions – 
evidence of erosion, etc. 

  

 
SUBMIT COPIES OF STORMWATER MANAGEMENT SYSTEM INSPECTION FORM TO THE 

LOCAL AUTHORITIES AS REQUESTED 
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Rational Method Surface Area Tabulation 
SSA Pipe Flow Calculation Data Sheets 
Water Quality Flow Calculation 
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Mill Creek Residential

266 Waverly Street

Framingham, MA

Nitsch Project #11085

Proposed Rational Areas

CB#100

Pavement 6530 Grass 344 Roof 0

Total 6530 Total 344 Total 0

Total Area = 6874.00 sf 0.158 acres

Weighted C Value = 0.87

CB#101

Pavement 8287 Grass 645 Roof 0

Total 8287 Total 645 Total 0

Total Area = 8932.00 sf 0.205 acres

Weighted C Value = 0.86

CB#102

Pavement 6161 Grass 705 Roof 0

Total 6161 Total 705 Total 0

Total Area = 6866.00 sf 0.158 acres

Weighted C Value = 0.84

RD#1

Pavement 0 Grass 0 Roof 41627.85

Total 0 Total 0 Total 41627.85

Total Area = 41627.85 sf 0.956 acres

Weighted C Value = 0.90

6/17/2016



Mill Creek Residential

266 Waverly Street

Framingham, MA

Nitsch Project #11085

Proposed Rational Areas

6/17/2016

RD#2

Pavement 0 Grass 0 Roof 34059.15

Total 0 Total 0 Total 34059.15

Total Area = 34059.15 sf 0.782 acres

Weighted C Value = 0.90



  Modera Framingham
Nitsch Project #11085

    6/17/16

Project Description
11085 SSA (2016-06-15).SPF

Project Options
CFS
Elevation
Rational
User-Defined
Hydrodynamic
YES
NO

Analysis Options
Jun 17, 2016 00:00:00
Jun 17, 2016 01:00:00
Jun 17, 2016 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
5
10
7
3
0
0
0
7
0
7
0
0
0
0
0
0

Rainfall Details
25 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



  Modera Framingham
Nitsch Project #11085

    6/17/16

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 DA-CB#100 0.16 0.87 0.64 0.56 0.09 0.88 0  00:06:00
2 DA-CB#101 0.21 0.86 0.64 0.55 0.11 1.13 0  00:06:00
3 DA-CB#102 0.16 0.84 0.64 0.54 0.08 0.85 0  00:06:00
4 DA-RD#1 0.96 0.90 0.64 0.58 0.55 5.50 0  00:06:00
5 Sub-05 0.78 0.90 0.64 0.58 0.45 4.50 0  00:06:00



  Modera Framingham
Nitsch Project #11085

    6/17/16

Junction Input
SN Element Invert Ground/Rim

ID Elevation (Max)
Elevation

(ft) (ft)
1 CB#100 154.00 156.50
2 CB#101 153.40 156.40
3 CB#102 154.00 156.40
4 DMH#200 153.00 156.60
5 RD#1 154.50 157.20
6 RD#2 155.50 160.50
7 WQS#201 152.80 156.80
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Nitsch Job # 1/2" Calculation Sheet
Calc: NG

Date:

This spreadsheet should be used to convert water quality volume to an equivilent water quality peak flow rate as outlined in the 

new MA DEP guidelines that take effect on October 15, 2013.

Glossary 

Water Quality Flow Rate = WQF

Water Quality Volume = WQV*

unit peak discharge (csm/in) = qu**

Impervious Area in watershed (square miles) = Ai

*WQV is expressed in watershed inches (you must use 0.5-inches in all cases with this method and not 1.0-inches)

** calculate the qu based on the time of concentration (see 0.5" - qu Table)

Compute Water Quality Flow with the following Equation

WQF = (qu)(A)(WQV)

Input Information (in colored cells only)

Site Plan Callout Enter qu (from 0.5"-qu Table) Enter Impervious Area (SF) Ai (sq/mi) WQV WQF

WQS#201 = 752 20975 0.000752 0.5 = 0.28 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

= 0.000000 0.5 = 0.00 cfs

11085

6/17/2016



 

        

 
 
 
 
Form S4-C: Standard 4 – Water Quality 
TSS Worksheet 
Modera Framingham 
 

 Project Name: Modera Framingham Nitsch Project #11085 

 Location: Framingham, MA Checked by: MB 

 Prepared by: JEG Sheet No. 1 of 1 

 Date: 6/17/16  

 
DISCHARGE TO MUNICIPAL STORM DRAINAGE SYSTEM 

 
INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded 

Catch Basin 0.25 1.00 0.25 0.75

Proprietary Treatment 

Practice 0.80 0.75 0.60 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

Total TSS Removal = 85%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Modera Framingham

Prepared By: JEG *Equals remaining load from previous BMP (E)

Date: 6/17/2016 which enters the BMP
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TSS WORKSHEET from Volume 2, Chapter 3, Table 4, TSS Removal  
 
 



EX1

To Blandin Avenue

EX2

To Waverly Street

DP1

Blandin Avenue

DP2

Waverly Street

Routing Diagram for 11085-HydroCAD_Existing
Prepared by Microsoft,  Printed 6/18/2016

HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing
  Printed  6/18/2016Prepared by Microsoft

Page 2HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.609 61 >75% Grass cover, Good, HSG B  (EX1, EX2)

1.492 98 Paved parking, HSG B  (EX1)

0.112 98 Paved roads w/curbs & sewers, HSG B  (EX2)

0.791 98 Roofs, HSG B  (EX1)

3.004 90 TOTAL AREA



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing
  Printed  6/18/2016Prepared by Microsoft

Page 3HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

3.004 HSG B EX1, EX2

0.000 HSG C

0.000 HSG D

0.000 Other

3.004 TOTAL AREA



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing
  Printed  6/18/2016Prepared by Microsoft

Page 4HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.609 0.000 0.000 0.000 0.609 >75% Grass cover, Good EX

1, 

EX

2

0.000 1.492 0.000 0.000 0.000 1.492 Paved parking EX

1

0.000 0.112 0.000 0.000 0.000 0.112 Paved roads w/curbs & sewers EX

2

0.000 0.791 0.000 0.000 0.000 0.791 Roofs EX

1

0.000 3.004 0.000 0.000 0.000 3.004 TOTAL AREA



Modera Framingham - Existing Conditions
Type III 24-hr  2-YEAR Rainfall=3.10"11085-HydroCAD_Existing

  Printed  6/18/2016Prepared by Microsoft
Page 5HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=112,390 sf   88.48% Impervious   Runoff Depth=2.45"Subcatchment EX1: To Blandin Avenue
   Tc=6.0 min   CN=94   Runoff=6.94 cfs  0.526 af

Runoff Area=18,475 sf   26.35% Impervious   Runoff Depth=0.82"Subcatchment EX2: To Waverly Street
   Tc=6.0 min   CN=71   Runoff=0.36 cfs  0.029 af

   Inflow=6.94 cfs  0.526 afLink DP1: Blandin Avenue
   Primary=6.94 cfs  0.526 af

   Inflow=0.36 cfs  0.029 afLink DP2: Waverly Street
   Primary=0.36 cfs  0.029 af

Total Runoff Area = 3.004 ac   Runoff Volume = 0.555 af   Average Runoff Depth = 2.22"
20.29% Pervious = 0.609 ac     79.71% Impervious = 2.395 ac



Modera Framingham - Existing Conditions
Type III 24-hr  2-YEAR Rainfall=3.10"11085-HydroCAD_Existing

  Printed  6/18/2016Prepared by Microsoft
Page 6HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment EX1: To Blandin Avenue

Runoff = 6.94 cfs @ 12.09 hrs,  Volume= 0.526 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YEAR Rainfall=3.10"

Area (sf) CN Description

64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B

112,390 94 Weighted Average
12,942 11.52% Pervious Area
99,448 88.48% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Type III 24-hr

2-YEAR Rainfall=3.10"

Runoff Area=112,390 sf

Runoff Volume=0.526 af

Runoff Depth=2.45"

Tc=6.0 min

CN=94

6.94 cfs



Modera Framingham - Existing Conditions
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Summary for Subcatchment EX2: To Waverly Street

Runoff = 0.36 cfs @ 12.10 hrs,  Volume= 0.029 af,  Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YEAR Rainfall=3.10"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average
13,606 73.65% Pervious Area
4,869 26.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX2: To Waverly Street

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr

2-YEAR Rainfall=3.10"

Runoff Area=18,475 sf

Runoff Volume=0.029 af

Runoff Depth=0.82"

Tc=6.0 min

CN=71

0.36 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.580 ac, 88.48% Impervious,  Inflow Depth = 2.45"    for  2-YEAR event
Inflow = 6.94 cfs @ 12.09 hrs,  Volume= 0.526 af
Primary = 6.94 cfs @ 12.09 hrs,  Volume= 0.526 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=2.580 ac
6.94 cfs

6.94 cfs
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Summary for Link DP2: Waverly Street

Inflow Area = 0.424 ac, 26.35% Impervious,  Inflow Depth = 0.82"    for  2-YEAR event
Inflow = 0.36 cfs @ 12.10 hrs,  Volume= 0.029 af
Primary = 0.36 cfs @ 12.10 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.424 ac
0.36 cfs

0.36 cfs



Modera Framingham - Existing Conditions
Type III 24-hr  10-YEAR Rainfall=4.60"11085-HydroCAD_Existing
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=112,390 sf   88.48% Impervious   Runoff Depth=3.91"Subcatchment EX1: To Blandin Avenue
   Tc=6.0 min   CN=94   Runoff=10.81 cfs  0.841 af

Runoff Area=18,475 sf   26.35% Impervious   Runoff Depth=1.82"Subcatchment EX2: To Waverly Street
   Tc=6.0 min   CN=71   Runoff=0.87 cfs  0.064 af

   Inflow=10.81 cfs  0.841 afLink DP1: Blandin Avenue
   Primary=10.81 cfs  0.841 af

   Inflow=0.87 cfs  0.064 afLink DP2: Waverly Street
   Primary=0.87 cfs  0.064 af

Total Runoff Area = 3.004 ac   Runoff Volume = 0.906 af   Average Runoff Depth = 3.62"
20.29% Pervious = 0.609 ac     79.71% Impervious = 2.395 ac
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Summary for Subcatchment EX1: To Blandin Avenue

Runoff = 10.81 cfs @ 12.09 hrs,  Volume= 0.841 af,  Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YEAR Rainfall=4.60"

Area (sf) CN Description

64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B

112,390 94 Weighted Average
12,942 11.52% Pervious Area
99,448 88.48% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-YEAR Rainfall=4.60"

Runoff Area=112,390 sf

Runoff Volume=0.841 af

Runoff Depth=3.91"

Tc=6.0 min

CN=94

10.81 cfs
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Summary for Subcatchment EX2: To Waverly Street

Runoff = 0.87 cfs @ 12.10 hrs,  Volume= 0.064 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YEAR Rainfall=4.60"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average
13,606 73.65% Pervious Area
4,869 26.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX2: To Waverly Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-YEAR Rainfall=4.60"

Runoff Area=18,475 sf

Runoff Volume=0.064 af

Runoff Depth=1.82"

Tc=6.0 min

CN=71

0.87 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.580 ac, 88.48% Impervious,  Inflow Depth = 3.91"    for  10-YEAR event
Inflow = 10.81 cfs @ 12.09 hrs,  Volume= 0.841 af
Primary = 10.81 cfs @ 12.09 hrs,  Volume= 0.841 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2.580 ac
10.81 cfs

10.81 cfs
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Summary for Link DP2: Waverly Street

Inflow Area = 0.424 ac, 26.35% Impervious,  Inflow Depth = 1.82"    for  10-YEAR event
Inflow = 0.87 cfs @ 12.10 hrs,  Volume= 0.064 af
Primary = 0.87 cfs @ 12.10 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.424 ac
0.87 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=112,390 sf   88.48% Impervious   Runoff Depth=4.70"Subcatchment EX1: To Blandin Avenue
   Tc=6.0 min   CN=94   Runoff=12.85 cfs  1.011 af

Runoff Area=18,475 sf   26.35% Impervious   Runoff Depth=2.42"Subcatchment EX2: To Waverly Street
   Tc=6.0 min   CN=71   Runoff=1.17 cfs  0.086 af

   Inflow=12.85 cfs  1.011 afLink DP1: Blandin Avenue
   Primary=12.85 cfs  1.011 af

   Inflow=1.17 cfs  0.086 afLink DP2: Waverly Street
   Primary=1.17 cfs  0.086 af

Total Runoff Area = 3.004 ac   Runoff Volume = 1.097 af   Average Runoff Depth = 4.38"
20.29% Pervious = 0.609 ac     79.71% Impervious = 2.395 ac
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Summary for Subcatchment EX1: To Blandin Avenue

Runoff = 12.85 cfs @ 12.09 hrs,  Volume= 1.011 af,  Depth= 4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-YEAR Rainfall=5.40"

Area (sf) CN Description

64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B

112,390 94 Weighted Average
12,942 11.52% Pervious Area
99,448 88.48% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-YEAR Rainfall=5.40"

Runoff Area=112,390 sf

Runoff Volume=1.011 af

Runoff Depth=4.70"

Tc=6.0 min

CN=94

12.85 cfs
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Summary for Subcatchment EX2: To Waverly Street

Runoff = 1.17 cfs @ 12.10 hrs,  Volume= 0.086 af,  Depth= 2.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-YEAR Rainfall=5.40"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average
13,606 73.65% Pervious Area
4,869 26.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX2: To Waverly Street

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr

25-YEAR Rainfall=5.40"

Runoff Area=18,475 sf

Runoff Volume=0.086 af

Runoff Depth=2.42"

Tc=6.0 min

CN=71

1.17 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.580 ac, 88.48% Impervious,  Inflow Depth = 4.70"    for  25-YEAR event
Inflow = 12.85 cfs @ 12.09 hrs,  Volume= 1.011 af
Primary = 12.85 cfs @ 12.09 hrs,  Volume= 1.011 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue

Inflow
Primary

Hydrograph
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Inflow Area=2.580 ac
12.85 cfs
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Summary for Link DP2: Waverly Street

Inflow Area = 0.424 ac, 26.35% Impervious,  Inflow Depth = 2.42"    for  25-YEAR event
Inflow = 1.17 cfs @ 12.10 hrs,  Volume= 0.086 af
Primary = 1.17 cfs @ 12.10 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.424 ac
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=112,390 sf   88.48% Impervious   Runoff Depth=5.89"Subcatchment EX1: To Blandin Avenue
   Tc=6.0 min   CN=94   Runoff=15.90 cfs  1.267 af

Runoff Area=18,475 sf   26.35% Impervious   Runoff Depth=3.39"Subcatchment EX2: To Waverly Street
   Tc=6.0 min   CN=71   Runoff=1.65 cfs  0.120 af

   Inflow=15.90 cfs  1.267 afLink DP1: Blandin Avenue
   Primary=15.90 cfs  1.267 af

   Inflow=1.65 cfs  0.120 afLink DP2: Waverly Street
   Primary=1.65 cfs  0.120 af

Total Runoff Area = 3.004 ac   Runoff Volume = 1.386 af   Average Runoff Depth = 5.54"
20.29% Pervious = 0.609 ac     79.71% Impervious = 2.395 ac
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Summary for Subcatchment EX1: To Blandin Avenue

Runoff = 15.90 cfs @ 12.09 hrs,  Volume= 1.267 af,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YEAR Rainfall=6.60"

Area (sf) CN Description

64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B

112,390 94 Weighted Average
12,942 11.52% Pervious Area
99,448 88.48% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-YEAR Rainfall=6.60"

Runoff Area=112,390 sf

Runoff Volume=1.267 af

Runoff Depth=5.89"

Tc=6.0 min

CN=94

15.90 cfs
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Summary for Subcatchment EX2: To Waverly Street

Runoff = 1.65 cfs @ 12.09 hrs,  Volume= 0.120 af,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YEAR Rainfall=6.60"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average
13,606 73.65% Pervious Area
4,869 26.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment EX2: To Waverly Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-YEAR Rainfall=6.60"

Runoff Area=18,475 sf

Runoff Volume=0.120 af

Runoff Depth=3.39"

Tc=6.0 min

CN=71

1.65 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.580 ac, 88.48% Impervious,  Inflow Depth = 5.89"    for  100-YEAR event
Inflow = 15.90 cfs @ 12.09 hrs,  Volume= 1.267 af
Primary = 15.90 cfs @ 12.09 hrs,  Volume= 1.267 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue

Inflow
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Inflow Area=2.580 ac
15.90 cfs

15.90 cfs
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Summary for Link DP2: Waverly Street

Inflow Area = 0.424 ac, 26.35% Impervious,  Inflow Depth = 3.39"    for  100-YEAR event
Inflow = 1.65 cfs @ 12.09 hrs,  Volume= 0.120 af
Primary = 1.65 cfs @ 12.09 hrs,  Volume= 0.120 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.424 ac
1.65 cfs

1.65 cfs
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.675 61 >75% Grass cover, Good, HSG B  (PR1, PR2)

0.572 98 Paved parking, HSG B  (PR1)

0.019 98 Paved roads w/curbs & sewers, HSG B  (PR2)

1.738 98 Roofs, HSG B  (PR1)

3.004 90 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

3.004 HSG B PR1, PR2

0.000 HSG C

0.000 HSG D

0.000 Other

3.004 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.675 0.000 0.000 0.000 0.675 >75% Grass cover, Good PR

1, 

PR

2

0.000 0.572 0.000 0.000 0.000 0.572 Paved parking PR

1

0.000 0.019 0.000 0.000 0.000 0.019 Paved roads w/curbs & sewers PR

2

0.000 1.738 0.000 0.000 0.000 1.738 Roofs PR

1

0.000 3.004 0.000 0.000 0.000 3.004 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=122,800 sf   81.94% Impervious   Runoff Depth=2.16"Subcatchment PR1: To Blandin Avenue
   Tc=6.0 min   CN=91   Runoff=6.90 cfs  0.509 af

Runoff Area=8,065 sf   10.22% Impervious   Runoff Depth=0.55"Subcatchment PR2: To Waverly Street
   Tc=6.0 min   CN=65   Runoff=0.09 cfs  0.009 af

   Inflow=6.90 cfs  0.509 afLink DP1: Blandin Avenue
   Primary=6.90 cfs  0.509 af

   Inflow=0.09 cfs  0.009 afLink DP2: Waverly Street
   Primary=0.09 cfs  0.009 af

Total Runoff Area = 3.004 ac   Runoff Volume = 0.517 af   Average Runoff Depth = 2.07"
22.48% Pervious = 0.675 ac     77.52% Impervious = 2.329 ac
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Summary for Subcatchment PR1: To Blandin Avenue

Runoff = 6.90 cfs @ 12.09 hrs,  Volume= 0.509 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YEAR Rainfall=3.10"

Area (sf) CN Description

24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B

122,800 91 Weighted Average
22,181 18.06% Pervious Area

100,619 81.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-YEAR Rainfall=3.10"

Runoff Area=122,800 sf

Runoff Volume=0.509 af

Runoff Depth=2.16"

Tc=6.0 min

CN=91

6.90 cfs
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Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.09 cfs @ 12.11 hrs,  Volume= 0.009 af,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YEAR Rainfall=3.10"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average
7,241 89.78% Pervious Area

824 10.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR2: To Waverly Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-YEAR Rainfall=3.10"

Runoff Area=8,065 sf

Runoff Volume=0.009 af

Runoff Depth=0.55"

Tc=6.0 min

CN=65

0.09 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.819 ac, 81.94% Impervious,  Inflow Depth = 2.16"    for  2-YEAR event
Inflow = 6.90 cfs @ 12.09 hrs,  Volume= 0.509 af
Primary = 6.90 cfs @ 12.09 hrs,  Volume= 0.509 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue
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Inflow Area=2.819 ac
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Summary for Link DP2: Waverly Street

Inflow Area = 0.185 ac, 10.22% Impervious,  Inflow Depth = 0.55"    for  2-YEAR event
Inflow = 0.09 cfs @ 12.11 hrs,  Volume= 0.009 af
Primary = 0.09 cfs @ 12.11 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=122,800 sf   81.94% Impervious   Runoff Depth=3.59"Subcatchment PR1: To Blandin Avenue
   Tc=6.0 min   CN=91   Runoff=11.18 cfs  0.844 af

Runoff Area=8,065 sf   10.22% Impervious   Runoff Depth=1.39"Subcatchment PR2: To Waverly Street
   Tc=6.0 min   CN=65   Runoff=0.28 cfs  0.021 af

   Inflow=11.18 cfs  0.844 afLink DP1: Blandin Avenue
   Primary=11.18 cfs  0.844 af

   Inflow=0.28 cfs  0.021 afLink DP2: Waverly Street
   Primary=0.28 cfs  0.021 af

Total Runoff Area = 3.004 ac   Runoff Volume = 0.866 af   Average Runoff Depth = 3.46"
22.48% Pervious = 0.675 ac     77.52% Impervious = 2.329 ac
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Summary for Subcatchment PR1: To Blandin Avenue

Runoff = 11.18 cfs @ 12.09 hrs,  Volume= 0.844 af,  Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YEAR Rainfall=4.60"

Area (sf) CN Description

24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B

122,800 91 Weighted Average
22,181 18.06% Pervious Area

100,619 81.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-YEAR Rainfall=4.60"

Runoff Area=122,800 sf

Runoff Volume=0.844 af

Runoff Depth=3.59"

Tc=6.0 min

CN=91

11.18 cfs



Modera Framingham - Proposed Conditions
Type III 24-hr  10-YEAR Rainfall=4.60"11085-HydroCAD_Proposed

  Printed  6/18/2016Prepared by Microsoft
Page 12HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.28 cfs @ 12.10 hrs,  Volume= 0.021 af,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YEAR Rainfall=4.60"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average
7,241 89.78% Pervious Area

824 10.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR2: To Waverly Street

Runoff

Hydrograph
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Type III 24-hr

10-YEAR Rainfall=4.60"

Runoff Area=8,065 sf

Runoff Volume=0.021 af

Runoff Depth=1.39"

Tc=6.0 min

CN=65

0.28 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.819 ac, 81.94% Impervious,  Inflow Depth = 3.59"    for  10-YEAR event
Inflow = 11.18 cfs @ 12.09 hrs,  Volume= 0.844 af
Primary = 11.18 cfs @ 12.09 hrs,  Volume= 0.844 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue
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Summary for Link DP2: Waverly Street

Inflow Area = 0.185 ac, 10.22% Impervious,  Inflow Depth = 1.39"    for  10-YEAR event
Inflow = 0.28 cfs @ 12.10 hrs,  Volume= 0.021 af
Primary = 0.28 cfs @ 12.10 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street

Inflow
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=122,800 sf   81.94% Impervious   Runoff Depth=4.37"Subcatchment PR1: To Blandin Avenue
   Tc=6.0 min   CN=91   Runoff=13.45 cfs  1.027 af

Runoff Area=8,065 sf   10.22% Impervious   Runoff Depth=1.93"Subcatchment PR2: To Waverly Street
   Tc=6.0 min   CN=65   Runoff=0.40 cfs  0.030 af

   Inflow=13.45 cfs  1.027 afLink DP1: Blandin Avenue
   Primary=13.45 cfs  1.027 af

   Inflow=0.40 cfs  0.030 afLink DP2: Waverly Street
   Primary=0.40 cfs  0.030 af

Total Runoff Area = 3.004 ac   Runoff Volume = 1.057 af   Average Runoff Depth = 4.22"
22.48% Pervious = 0.675 ac     77.52% Impervious = 2.329 ac
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Summary for Subcatchment PR1: To Blandin Avenue

Runoff = 13.45 cfs @ 12.09 hrs,  Volume= 1.027 af,  Depth= 4.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-YEAR Rainfall=5.40"

Area (sf) CN Description

24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B

122,800 91 Weighted Average
22,181 18.06% Pervious Area

100,619 81.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-YEAR Rainfall=5.40"

Runoff Area=122,800 sf

Runoff Volume=1.027 af

Runoff Depth=4.37"

Tc=6.0 min

CN=91

13.45 cfs
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Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.40 cfs @ 12.10 hrs,  Volume= 0.030 af,  Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-YEAR Rainfall=5.40"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average
7,241 89.78% Pervious Area

824 10.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR2: To Waverly Street

Runoff

Hydrograph
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Type III 24-hr

25-YEAR Rainfall=5.40"

Runoff Area=8,065 sf

Runoff Volume=0.030 af

Runoff Depth=1.93"

Tc=6.0 min

CN=65

0.40 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.819 ac, 81.94% Impervious,  Inflow Depth = 4.37"    for  25-YEAR event
Inflow = 13.45 cfs @ 12.09 hrs,  Volume= 1.027 af
Primary = 13.45 cfs @ 12.09 hrs,  Volume= 1.027 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue
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Inflow Area=2.819 ac
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Summary for Link DP2: Waverly Street

Inflow Area = 0.185 ac, 10.22% Impervious,  Inflow Depth = 1.93"    for  25-YEAR event
Inflow = 0.40 cfs @ 12.10 hrs,  Volume= 0.030 af
Primary = 0.40 cfs @ 12.10 hrs,  Volume= 0.030 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street

Inflow
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Hydrograph
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Inflow Area=0.185 ac
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=122,800 sf   81.94% Impervious   Runoff Depth=5.55"Subcatchment PR1: To Blandin Avenue
   Tc=6.0 min   CN=91   Runoff=16.83 cfs  1.303 af

Runoff Area=8,065 sf   10.22% Impervious   Runoff Depth=2.80"Subcatchment PR2: To Waverly Street
   Tc=6.0 min   CN=65   Runoff=0.59 cfs  0.043 af

   Inflow=16.83 cfs  1.303 afLink DP1: Blandin Avenue
   Primary=16.83 cfs  1.303 af

   Inflow=0.59 cfs  0.043 afLink DP2: Waverly Street
   Primary=0.59 cfs  0.043 af

Total Runoff Area = 3.004 ac   Runoff Volume = 1.346 af   Average Runoff Depth = 5.38"
22.48% Pervious = 0.675 ac     77.52% Impervious = 2.329 ac
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Summary for Subcatchment PR1: To Blandin Avenue

Runoff = 16.83 cfs @ 12.09 hrs,  Volume= 1.303 af,  Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YEAR Rainfall=6.60"

Area (sf) CN Description

24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B

122,800 91 Weighted Average
22,181 18.06% Pervious Area

100,619 81.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR1: To Blandin Avenue

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-YEAR Rainfall=6.60"

Runoff Area=122,800 sf

Runoff Volume=1.303 af

Runoff Depth=5.55"

Tc=6.0 min

CN=91

16.83 cfs



Modera Framingham - Proposed Conditions
Type III 24-hr  100-YEAR Rainfall=6.60"11085-HydroCAD_Proposed

  Printed  6/18/2016Prepared by Microsoft
Page 22HydroCAD® 10.00-16  s/n 00546  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.59 cfs @ 12.10 hrs,  Volume= 0.043 af,  Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YEAR Rainfall=6.60"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average
7,241 89.78% Pervious Area

824 10.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PR2: To Waverly Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-YEAR Rainfall=6.60"

Runoff Area=8,065 sf

Runoff Volume=0.043 af

Runoff Depth=2.80"

Tc=6.0 min

CN=65

0.59 cfs
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Summary for Link DP1: Blandin Avenue

Inflow Area = 2.819 ac, 81.94% Impervious,  Inflow Depth = 5.55"    for  100-YEAR event
Inflow = 16.83 cfs @ 12.09 hrs,  Volume= 1.303 af
Primary = 16.83 cfs @ 12.09 hrs,  Volume= 1.303 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Blandin Avenue
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Inflow Area=2.819 ac
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Summary for Link DP2: Waverly Street

Inflow Area = 0.185 ac, 10.22% Impervious,  Inflow Depth = 2.80"    for  100-YEAR event
Inflow = 0.59 cfs @ 12.10 hrs,  Volume= 0.043 af
Primary = 0.59 cfs @ 12.10 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: Waverly Street
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