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INTRODUCTION

Excerpt from MADEP Stormwater Management Standards Chapter 1:
Stormwater runoff results from rainfall and snow melt and represents the single largest
source responsible for water quality impairments in the Commonwealth’s rivers, lakes,
ponds, and marine waters. New and existing development typically adds impervious
surfaces and, if not properly managed, may alter natural drainage features, increase
peak discharge rates and volumes, reduce recharge to wetlands and streams, and
increase the discharge of pollutants to wetlands and water bodies.

The Stormwater Management Standards address water quality (pollutants) and water
quantity (flooding, low base flow and recharge) by establishing standards that require
the implementation of a wide variety of stormwater management strategies. These
strategies include environmentally sensitive site design and LID techniques to minimize
impervious surface and land disturbance, source control and pollution prevention,
structural BMPs, construction period erosion and sedimentation control, and the long-
term operation and maintenance of stormwater management systems.



EXISTING CONDITIONS

The approximate 6 acre site is located on the south side of Boston Post Road and East of
Landham Road. The site currently has a 64 unit senior housing facility known as the Coolidge at
Sudbury. Topography on site ranges from a high elevation of 160 adjacent to Landham Road to a
low of elevation 136 at the wetland area to the southeast. Stormwater runoff generally flows
toward the wetland area at the southwest corner of the site. Soils on site have been classified by
the USDA Natural Resource Conservation Service as Udorthents-Urban land complex with
adjacent areas of Class A and Class C soils. Hancock Associates performed soil testing on
site and determined the site to contain areas of both these soil classes. See predevelopment
watershed mapping for additional information. The Coolidge project was built in 2013. The
stormwater management system includes a large detention basin, rain garden, grassed swale, and
roof drain infiltration system.

PROPOSED CONDITIONS

The proposal calls for the construction of a second 56 unit senior housing building (Coolidge at
Sudbury Phase 2) with parking beneath and an expansion of the existing parking lot utilizing the
existing access from Boston Post Road. The proposed buildings will be served by town water,
gas, underground electric, cable and telephone, and onsite sewage. The six acre site will be
subdivided into two approximately three acre parcels.

Stormwater will be managed on site in compliance with the Massachusetts DEP
Stormwater Regulations. The system will be modified with the elimination of the rain
garden to the east of the existing parking lot and grassed swale, the treatment and small
amount of attenuation will be replaced with a new system. The eastern parking area will
also collected via a standard catch basin/manhole system with the addition of a trench
drain collecting drainage from the parking garage entrance area. Runoff from the eastern
lot will be routed through a Stormtech MC-3500 isolator row for treatment prior to
discharging to the infiltration basin behind the building. Roof runoff from the new
building will be infiltrated via same infiltration basin behind the building. The western
parking area will be collected via a standard catchbasin/manhole system and discharged
to an extended detention basin.

The original drainage model has been updated to reflect the phase 1 as-built conditions at
the phase 2 project details. The predevelopment conditions reflect the site conditions
prior to phase 1. The analysis demonstrating compliance with MASS DEP stormwater
standards reflects both phase 1 and 2 together.



STORMWATER MANAGEMENT DESIGN —- DOCUMENTING COMPLIANCE
In accordance with the Massachusetts Stormwater Handbook Volume 3

STANDARD 1: No new stormwater conveyances (e.g. outfalls) may discharge untreated
stormwater directly to or cause erosion in wetlands or waters of the Commonwealth.

No untreated discharges are proposed and therefore the standard is met.

STANDARD 2. PEAK RATE ATTENUATION

To prevent storm damage and downstream and off-site flooding, Standard 2 requires that the
post-development peak discharge rate is equal to or less than the pre-development rate from the
2-year and the 10-year 24-hour storms. Proponents must also evaluate the impact of peak
discharges from the 100-year 24-hour storm. If this evaluation shows that increased off-site
flooding will result from peak discharges from the 100-year 24-hour storms, BMPs must also be
provided to attenuate these discharges.

Peak Flow Summary Table
1-Inch 2-year 10-year 100-year
Storm 24-hour 24-hour 24-hour
Storm Storm Storm
(3.2 inches) | (4.8 inches) | (8.6 inches)
Pre-development to 0.0 cfs 0.0 cfs 0.1 cfs 1.5 cfs
Street (1s) 0.0 af 0.0 af 0.017 af 0.0113af
Post-development to 0.0 cfs 0.0 cfs 0.1 cfs 1.0 cfs
Street (10s) 0.0 af 0.002 af 0.012 af 0.059 af
Pre-development into 0.4 cfs 1.4 cfs 3.4 cfs 13.7 cfs
Wetland (4p) 0.031 af 0.171 af 0.422 af 1.334 af
Post-development to 0.5 cfs 1.5 cfs 2.5 cfs 10.8 cfs
Wetland (4p) 0.056 af 0.253 af 0.520 af 1.342 af

In accordance with Section 8.0 A.3i of the Sudbury Stormwater Management Bylaw Regulations
the runoff volume has also been evaluated. Increases of less than 0.1 cfs are considered within
the tolerances of the analysis method, as shown in the table above runoff volumes to the street
have been maintained or reduced in all storms. To ensure that runoff volumes to the wetlands do
not increase off-site flooding the “pocket” wetland was modeled as a pond in the drainage
calculations and the peak staging elevation compared for each storm event. The results are listed
below and show no significant change in peak elevation in all storm events.

Peak Wetland Elevation
1-Inch 2-year 10-year 100-year
Storm 24-hour 24-hour 24-hour
Storm Storm Storm
(3.2 inches) | (4.8 inches) | (8.6 inches)
Pre-development 135.45 136.05 136.67 137.17
Post-development 135.60 136.28 136.86 137.16

We feel the stage increase of less than 3 inches are negligible and will not adversely impact the

wetlands.

Thus, the requirements of the standard are met.




STANDARD 3. STORMWATER RECHARGE

Loss of annual recharge to groundwater shall be eliminated or minimized through the use of
environmentally sensitive site design, low impact development techniques, stormwater best
management practices, and good operation and maintenance. At a minimum, the annual recharge
from the post- development site shall approximate the annual recharge from pre-development
conditions based on soil type.

A Soils new Impervious Area = 75,294sq.ft x 0.60 inches x 1/12 = 3,765 cubic feet
C Soils new Impervious Area = 20,100sq.ft x 0.25 inches x 1/12 = 419 cubic feet
Total Recharge Volume = 4,181 cubic feet

Total new impervious area = 95,394sq.ft
Total new impervious area to recharge facilities = 83,461

Capture Area Adjustment
95,394sq.ft /83,461sq.ft = 1.14 x 4,181 cubic feet = 4,770 cubic feet.

Static Volume Provided

Front system

System Volume = 15" x 120’ x 3’ = 5,400 cubic feet

Pipe volume = 3.14 x 1"2 x 120 x 4 pipes = 1,500 cubic feet
Stone Volume = (5,400-1,500) x 0.4 = 1,560 cubic feet
Total Volume = 1,500 + 1,560 = 3,000 cubic feet

300’ long Reservoir Below Porous Fire Road
4059 square feet x 0.5 'deep x 0.4 = 811 cubic feet

Infiltration Basin Behind East Building
Volume below outlet = 8,533 cubic feet

Total Volume Provided = 12,344 cubic feet

Thus, the requirements of the standard are met.



Drawdown Analysis

The Massachusetts Stormwater Handbook states that the recharge volume must drain within 72
hours. Hydraulic Conductivity tests done on site discovered that the in-situ hydraulic conductivity
of the southeastern area of the site where the detention basin is proposed to be 62 in/hr. The
“Dynamic Field” method for recharge calculations allows a system to be designed using a
drawdown rate of 50% of that found in the field, therefore the following drawdown calculation
assumes a rate of 31 inches per hour.

East Infiltration Basin = 8,533+f /( (31 in/hour / 12 in/ft) * 4,593+ )
= 43+ minutes

Because the infiltration system for the roof drain of the building on the western side of the
property is located in HSG type “A” soil, the Rawl's Rate for saturated hydraulic conductivity
(2.41 in/hour for HSG "A"-type soil) is used for the following calculation.

Infiltration System = 3,065+f° / ( (2.41 in/hour / 12 in/ft) * 1,800f% )
= 8+ hours

Because the pervious pavement reservoir on the south western side of the property is located in
HSG type “C” soil, the Rawl's Rate for saturated hydraulic conductivity (0.27 in/hour for HSG
"C"-type soil) is used for the following calculation.

Reservoir = 811f£ / ((0.27 in/hour / 12 in/ft) * 4,059+fF )
= 9+ hours

West Stormwater Basin = 8,736%fF / ( (2.41 in/hour / 12 in/ft) * 1,453+fF)
= 30+ hours

This Standard is met.



STANDARD 4. WATER QUALITY

Stormwater management systems shall be designed to remove 80% of the average annual post-
construction load of Total Suspended Solids (TSS).

Treatment Chain

1 Removal Rate | Remains
1st Link Deep sump hooded catch basins 25% 75.00%
2nd Link Extended Detention Basin 50% 37.50%
3rd Link Grass Channel 50% 18.75%
Final Rate 81.25% [removal
2 Removal Rate | Remains
1st Link Deep sump hooded catch basins 25% 75.00%
2nd Link Isolator row 84% 12.00%
Final Rate 88.00% [removal

Thus, the requirements of the standard are met.

In addition the "water quality volume for sizing of BMPs shall be based on 1-inch of runoff
from the tributary area" per the Town of Sudbury Stormwater Management Bylaw.

Infiltration Chambers
Volume Required = 1" x 4,770+sq.ft. = 398 cubic feet.

Static Volume Provided

System Volume = 15’ x 120’ x 3’ = 5,400 cubic feet

Pipe volume = 3.14 x 1"2 x 120 x 4 pipes = 1,500 cubic feet
Stone Volume = (5,400-1,500) x 0.4 = 1,560 cubic feet
Total Volume = 1,500 + 1,560 = 3,000 cubic feet

Isolator Row
The isolator row, consisting of Stormtech MC-3500 chambers wrapped in filter fabric has been

sized to provide 84% TSS removal per the Stormtech Isolator Row Sizing Chart (Appendix V)
and the DEP's Equivalent Water Quality Peak Flow Rate guidelines:

System “A”

Time of Concentration, Tc = 0.083 Hours
Unit Peak Discharge, qu = 773 csm/in
Impervious Surface Area, A = 0.0014625 mi"2
Water Quality Volume, WQV = 1 Inches
Water Quality Flow, WOF = 0.92 cfs

Isolator Row Chambers Required = 0.92 cfs / 0.24 cfs = 4 Chambers
Isolator Row Chambers Provided = 4 Chambers




STANDARD 5.) LAND USES WITH HIGHER POTENTIAL POLLUTANT LOADS
The proposed use is not considered a use with a higher potential pollutant load as
defined by the Stormwater Management Standards.

STANDARD 6.) CRITICAL AREAS

"Standard 6 applies to discharges within a Zone II, Interim Wellhead Protection Areas or near or
to other Critical Areas: Shellfish Growing Areas, Bathing Beaches, Outstanding Resource Waters
Special Resource Waters, and Cold-Water Fisheries" per Volume 3: Documenting Compliance
with the Massachusetts Stormwater Management Standards Chapter 1.

This site is not located within or adjacent to a Critical Area.

STANDARD 7.) REDEVELOPMENT
This project is not being proposed as redevelopment.

STANDARD 8.) CONSTRUCTION PERIOD CONTROLS
Construction Period controls will be included in the stormwater pollution prevention
plan in the final submittal.

STANDARD 9.) OPERATION AND MAINTENANCE PLAN
A preliminary Operation and Maintenance Plan has been developed and included in
Appendix.

STANDARD 10.) ILLICIT DISCHARGES TO DRAINAGE SYSTEM
This standard is not applicable to a site without a centralized collection system.



EROSION AND SEDIMENTATION PLAN

Best management practices (BMP) for erosion and sedimentation control are staked straw bales,
filter fences, hydro seeding, and phased development. Many stormwater BMP technologies (e.g.,
infiltration technologies) are not designed to handle the high concentrations of sediments
typically found in construction runoff and must be protected from construction-related sediment
loadings. Construction BMP’s must be maintained.

In developing the proposed project, certain measures will be implemented to minimize impacts
which erosion and sedimentation could have on surrounding areas. This section addresses items
that involve proper construction techniques, close surveillance of workmanship, and immediate
response to emergency situations. The developer must be prepared to provide whatever
reasonable measures are necessary to protect the environment during construction and to stabilize
all disturbed areas as soon as construction ends.

Pre-Construction

1. The contractor shall have a stockpile of materials required to control erosion on-site to be
used to supplement or repair erosion control devices. These materials shall include, but
are not limited to straw bales, silt fence and crushed stone.

2. The contractor is responsible for erosion control on site and shall utilize erosion control
measures where needed, regardless of whether the measures are specified on the plan or
in the Order of Conditions.

Preliminary Site Work

1. Materials such as gravel to be removed should be stockpiled, separating the topsoil for
future use on the site. Erosion control shall be utilized along the down slope side of the
piles if the piles are to remain for more than three weeks.

2. If intense rainfall is anticipated, the installation of supplemental straw bale dikes, silt
fences, or armored dikes shall be considered.

Landscaping

1. Landscaping shall occur as soon as practical to provide permanent stabilization of
disturbed surfaces.

2. If the season or adverse weather conditions do not allow the establishment of vegetation,
temporary mulching with straw, wood chips weighted with snow fence or branches, or
other methods shall be provided.

3. A minimum of 4 inches of topsoil shall be placed and its surface smoothed to the
specified grades.

4. The use of herbicides is strongly discouraged.

Hydro seeding is encouraged for steep slopes. Application rates on slopes greater than

3:1 shall have a minimum seeding rate of 5-Ibs/1000 SF. A latex or fiber tackifier shall

be used on these slopes at a minimum rate of 50 Ibs. of tackifier per 500 gallons of water

used.

W
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STORMWATER OPERATION AND MAINTENANCE PLAN

Stormwater management system owner: Affiliate B’nai B’rith Housing of New England, Inc.

The party or parties responsible for operation and maintenance: Affiliate B’nai B’rith Housing
of New England, Inc.

e The town of Sudbury shall be allowed to enter the property at reasonable times and
in a reasonable manner for the purpose of inspecting the stormwater system.

e The responsible parties shall maintain a log of all operation and maintenance
activities, including without limitation, inspections, repairs, replacement and
disposal.

e All drainage components shall be maintained to function as designed.

Deep Sump Hooded Catch Basins

Inspect or clean deep sump catch basins four times per year at the end of the foliage and snow
removal seasons. Sediments must also be removed four times per year or when the depth of
deposits is greater than or equal to one half the depth from the bottom of the lowest pipe in the
basin. Vacuum trucks are to be used to remove trapped sediment and supernatant.

Although catch basin debris often contains concentrations of oil and hazardous materials such as
petroleum hydrocarbons and metals, MassDEP classifies them as solid waste. Any contaminated
materials must be evaluated in accordance with the Hazardous Waste Regulations, 310 CMR
30.00, and handled as hazardous waste. MassDEP regulations prohibit landfills from accepting
materials that contain free draining liquids.

Sediment Forebay

Inspect sediment forebay monthly and clean out at least four times per year. When mowing
grasses, keep the grass height no greater than 6 inches. Set mower blades no lower than 3 to 4
inches. Check for signs of rilling and gullying and repair as needed. After removing the sediment,
replace any vegetation damaged during the clean-out by either reseeding or resodding.

When reseeding, incorporate practices such as hydroseeding with a tackifier, blanket, or similar
practice to ensure that no scour occurs in the forebay, while the seeds germinate and develop
roots.

Detention Basin

Inspect to ensure proper functioning after every major storm during first 3 months of operation
and twice a year thereafter and when there are discharges through the high outlet orifice. Mow the
buffer area, side slopes, and basin bottom grassed floor, remove trash and debris; remove grass
clippings and accumulated organic matter twice per year. Inspect and clean pretreatment devices,
every other month recommended and at least twice a year and after every major storm event.
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Swale

Inspect semi-annually the first year, and at least once a year thereafter. Inspect the grass for
growth and the side slopes for signs of erosion and formation of rills and gullies. Plant an
alternative grass species if the original grass cover is not successfully established. If grass growth
is impaired by winter road salt or other deicer use, re-establish the grass in the spring.
Trash/Debris Removal: Remove accumulated trash and debris prior to mowing. Sediment
removal: Check on a yearly basis and clean as needed. Use hand methods (i.e., a person with a
shovel) when cleaning to minimize disturbance to vegetation and underlying soils. Mow on an as-
needed basis during the growing season so that the grass height does not exceed 6 inches.

Infiltration BMP

The infiltration BMP (subsurface chamber system) shall be inspected after every major storm for
the first few months to ensure it is stabilized and functioning properly. If necessary, corrective
action shall be taken until the system functions properly. Inspectors should note how long water
remains standing in the inspection port after a storm; standing water within the basin 48 to 72
hours after a storm indicates that the infiltration capacity may have been overestimated. If the
ponding is due to clogging, immediately address the reasons for the clogging. Thereafter, inspect
the infiltration BMP at least

twice per year.

Infiltration Basin Area

Inspect for sediment build-up, structural damage, and standing water in the spring and fall.
Sediment shall be removed and any damage repaired. Inspect soil and repair eroded areas
monthly. Re-mulch void areas with hardwood mulch (no dye) as needed. Remove litter and debris
monthly. Treat diseased vegetation as needed. Remove and replace dead vegetation twice per
year (spring and fall).Vegetation shall be trimmed biannually as appropriate. If a major
incident/spill occurs that fouls the sandy soil at the bottom of the infiltration basin area to a
degree requiring removal to the sand, perform the following. First, place straw wattles
completely around the affected area at the top of embankment. Second, place an anchored filter
fabric over the pipe overflow and inflow. Third, carefully excavate the affected area by hand with
a flat tip shovel; place in transport vehicle for proper disposal offsite in manner compliant with all
pertinent regulations. Fourth, replace all removed material with clean sand. All work should be
performed in the dry anticipating no significant wet weather during the work period.

Permeable Asphalt Pavement - non-travelled areas
In most porous pavement designs, the pavement itself acts as pretreatment to the stone reservoir
below. Consequently, frequent cleaning and maintenance of the pavement surface is critical to
prevent clogging. To keep the surface clean, frequent vacuum sweeping along with jet washing of
asphalt and concrete pavement is required. No winter sanding shall be conducted on the porous
surface. For proper maintenance:

e Post signs identifying porous pavement areas.
Minimize salt use during winter months.
No winter sanding is allowed.
Keep landscaped areas well maintained to prevent soil from being transported onto the
pavement.
Clean the surface using vacuum sweeping machines biannuannly.
Regularly monitor the paving surface to make sure it drains properly after storms.
Never reseal or repave with impermeable materials.
Inspect the surface annually for deterioration or spalling.
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Isolator Row

Initially, the Isolator Row should be inspected every 6 months for the first year of
operation. For subsequent years, the inspection should inspected a minimum of one time.
If upon visual inspection it is found that sediment has accumulated, a stadia rod should be
inserted to determine the depth of sediment. When the average depth of sediment exceeds
3 inches throughout the length of the Isolator Row, clean-out should be performed.

Roof Drain Leaders

Routine roof inspections shall be performed two times per year. The roof shall be kept clean and
free of debris, and the roof drainage systems shall be kept clear. Gutters and downspouts shall be
cleaned at least twice per year, or more frequently as necessary.
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e STORMWATER BEST MANAGEMENT PRACTICES (BMP) YEARLY
MAINTENANCE LOG

See Operation and Maintenance Plan for required frequency.
Site Owner:

Site Address:

Stormwater BMP's On-site:

Deep Sump Hooded Catch Basins
Maintenance Schedule: 4 times per year

Date Inspector Depth of Sediment | Sediment Notes
Disposal Site

Detention Basin
Maintenance Schedule: 2 times per year

Date Inspector Problem Observed Action taken Notes

Swale
Maintenance Schedule: 1 times per year

Date Inspector Problem Observed Action taken Notes




Roof Drain leaders
Maintenance Schedule: 2 times per year

Date Inspector Problem Observed Action taken Notes
Infiltration Structures

Maintenance Schedule: 2 times per year

Date Inspector Problem Observed Action taken Notes
Permeable Asphalt Pavement - non-travelled areas

Maintenance Schedule: 2 times per year

Date Inspector Problem Observed Action taken Notes
Infiltration Basin

Maintenance Schedule: 2 times per year

Date Inspector Problem Observed Action taken Notes
Isolator Row

Maintenance Schedule: 2 times per year

Date Inspector Problem Observed Action taken Notes
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APPENDIX I HydroCAD Output
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APPENDIX II NRCS Soils Mapping
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