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MAIN STREET
READING, MASSACHUSETTS

May 29, 2013

In conjunction with designing the drainage system for the Artis Senior Living project at 1090-1100
Main Street in Reading, Massachusetts, the following Stormwater Report has been prepared.

Project Description

The scope of the project is to remove the existing buildings and paved areas, and construct a new
21,000 square-foot building with a parking area for thirty six (36) cars and associated walks and fire
lanes, as shown on the plans.

Standard 1: No New Untreated Discharges

The new discharges will consist of only treated stormwater from the parking lot, and overflow from
the recharge structure which is clean roof runoff and runoff from the courtyard area which will be
landscaped area and walks. The three discharges are to be onto six-foot long level spreaders.
Velocity calculations are included in the BMP section of this report. The discharge velocities for the
10-year storm are suitable for discharge onto a grass surface.

Standard 2: Peak Rate Attenuation

This project is a redevelopment of an existing garden center with buildings, greenhouses and large
paved areas. Much of the area that is not paved is hard-packed gravel. The proposed use of the
site will result in a substantial reduction in impervious area and removal of the hard-packed gravel
area which is nearly impervious. This reduction in impervious area results in the decrease in rate
and volume of runoff that is reflected in the summary table.

The subject site is divided into two major watersheds. One watershed drains into the on-site pond
and the other watershed drains into the northerly wetland area downstream of the on-site pond. The
watersheds are both depicted on the existing and proposed watershed maps which are included in
this report.

The runoff computations for this project were all conducted utilizing the HydroCAD Stormwater
Modeling System by HydroCAD Software Solutions, LLC. The methodology used is based on TR-
55 and TR-20 as developed by the Soil Conservation Service of the USDA.

Runoff curve numbers and concentration times were calculated for each sub-watershed in the
existing and proposed condition. A computer model for both conditions was then created using the
software program. Schematics of the models are included at the beginning of the respective
(existing vs. proposed) sections of this report.
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Included in the proposed design is the creation of a man-made subsurface stormwater management
basin through which the runoff from the roof is routed.

To comply with the DEP Stormwater Management Policy and local regulations, the 2, 10, 25 and
100-year, Type lil, 24-hour storms have been studied.

There are two (2) sets of calculations: the existing and the proposed. Each calculation set includes:
1) summary sheets for each watershed and link; and 2) detailed summary sheets including flood
routing for the stormwater management basin for the 2-year design storm. For the 10, 25 and 100-
year storms, a summary of each watershed, link, and pond is included.

The results of the calculations indicate that there is a decrease in peak rate and volume of runoff
from the site for all storms studied.

Standard 3: Recharge

The Massachusetts Department of Environmental Protection Stormwater Management Policy also
requires projects to be designed such that the annual groundwater recharge after development
approximates pre-development recharge.

This standard is presumed met when a specific volume of runoff from the proposed impervious
areas is infiltrated into the ground. Hydrologic group “B” soils require 0.35 inches of runoff (over the
proposed impervious area) to be infiltrated every storm.

The soil types and hydrologic soil groups were determined using the Web Soil Survey from the
National Cooperative Soil Survey for Middlesex County. The majority of the site consists of
Udorthents-Urban Land Complex. Since that soil type is not rated for a hydrologic soil group, we
looked at the surrounding soil types, which were all rated “B".

Since there is a reduction in impervious area, there would be an increase in on-site recharge so that
no artificial recharge would be necessary. The design does, however, propose recharging a portion
of the runoff from the roof. Because of grading restrictions, it was impossible to maintain the
required two-foot separation from groundwater. Since the runoff is from the roof and is presumed
clean, the separation really is not an issue.

The infiltration basin was designed using the “static” method, sizing the basin to store the entire
recharge volume with no allowances for exfiltration. The time required to drain was calculated
based on the Rawls rate for sandy loam of 1.02 inch/hour. The required calculations are included in
the BMP section of this report.

Standard 4: Water Quality

In order to address the issue of water quality, the drainage system has been designed to conform to
the Department of Environmental Protection’s Stormwater Management Policy. The system
includes deep sump catch basins with gas traps and a Stormceptor STP 450i.




Mitigative Drainage Analysis and Stormwater Report
Artis Senior Housing, Main Street, Reading, MA
May 29, 2013

The DEP has assigned presumed total suspended solids (TSS) removal rates for each of these
types of Best Management Practices (BMPs). The catch basins are rated to remove 25%. The
Stormceptor is rated by the manufacturer's software to remove 80%, for a total of 85%.

The subsurface infiltration structure is treating rooftop runoff which is already presumed clean.

The water quality volume calculations are included in the BMP section of this report.

Standard 5: Land Use with Higher Potential Pollutant Loads

The project does not include any “Land Use with Higher Potential Pollutant Loads”.

Standard 6: Critical Areas

The stormwater system does not discharge into a critical area.

Standard 7: Redevelopment

The project does meet the definition of a Redevelopment, although every attempt has still been
made to comply with relevant Stormwater Standards.

Standard 8: Construction Period Pollution Prevention and
Erosion and Sedimentation Control

Included in report.

Standard 9: Operation and Maintenance Plan

Included in report.

Standard 10: Prohibition of lllicit Discharges

Included in report.
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SUMMARY TABLE




RUNOFF COMPARISON

EXISTING PROPOSED
W.S. STORM Q VOL Q VOL
2YR 0.93 3,071 0.42 2,167
10YR 1.71 5,627 1.24 5,109
NORTH
25YR 2.18 7,181 1.78 7,082
100YR 2.88 9,589 2.65 10,315
2YR 4.57 16,759 2.90 11,030
10YR 7.92 29,149 5.27 20,128
SOUTH
25YR 9.87 36,536 6.70 25,740
100YR 12.80 47,855 8.88 34,527
2YR 5.47 19,831 3.32 13,197
10YR 9.58 34,776 6.49 25,237
TOTAL
25YR 11.98 43,718 8.46 32,823
100YR 15.60 57,444 11.52 44,842




HydroCAD Calculations




EXISTING CONDITIONS




EXISTING RUNOFF
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A Routing Diagram for REA387E
Prepared by Hayes Engineering, Inc., Printed 5/28/2013
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Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
39,510 61 >75% Grass cover, Good, HSG B (E1, E2)
26,300 96 Gravel surface, HSG B (E1, E2)
3,860 98 0.8. Paved parking, HSG B (E2)
800 98 0.S. Roofs, HSG B (E2)

1,040 98 0.S. WALKS, HSG B (E2)
49,220 98 Paved parking, HSG B (E1, E2)
14,410 98 Roofs, HSG B (E1, E2)

11,600 55 Woods, Good, HSG B (E1, E2)
146,740 84 TOTAL AREA
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Summary for Subcatchment E1: NORTH

Runoff = 0.93cfs@ 12.10 hrs, Volume= 3,071 cf, Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type Hll 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description

7,050 98 Roofs, HSG B
4,100 98 Paved parking, HSG B
3,350 96 Gravel surface, HSG B
10,000 61 >75% Grass cover, Good, HSG B
2,000 55 Woods, Good, HSG B
26,500 81 Weighted Average
15,350 57.92% Pervious Area
11,150 42.08% Impervious Area

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

44 50 0.1000 0.19 Sheet Flow,

Grass: Dense n=0.240 P2=3.10"
0.1 25 0.2500 3.50 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps
0.8 65 0.0400 1.40 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps
0.1 25 0.0600 4.97 Shallow Concentrated Flow,

Paved Kv=20.3 fps
0.2 25 0.0800 1.98 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

5.6 190 Total
Summary for Subcatchment E2: SOUTH

Runoff = 457 cfs@ 12.13 hrs, Volume= 16,759 cf, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type Ill 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description
7,360 98 Roofs, HSG B

* 800 98 O0.S.Roofs, HSG B

45,120 98 Paved parking, HSG B
* 3,860 98 O.S. Paved parking, HSG B
* 1,040 98 0O.S. WALKS, HSGB

22,950 96 Gravel surface, HSG B
29,510 61 >75% Grass cover, Good, HSG B
9,600 55 Woods, Good, HSG B
120,240 85 Weighted Average
62,0860 51.61% Pervious Area
58,180 48.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.6 100 0.1000 0.22 Sheet Flow,
Grass: Dense n=0.240 P2=3.10"
0.3 110 0.0800 5.74 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 40 0.1000 2.21 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.5 80 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.5 160 0.0120 5.38 4.23 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.012
9.2 490 Total
Summary for Link 1L: TOTAL
Inflow Area = 146,740 sf, 47.25% Impervious, Inflow Depth = 1.62" for 2 Year event
Inflow = 547 cfs@ 12.13 hrs, Volume= 19,831 cf
Primary = 5.47 cfs @ 12.13 hrs, Volume= 19,831 cf, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
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Time span=0.00-40.00 hrs, dt=0.10 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: NORTH Runoff Area=26,500 sf 42.08% Impervious Runoff Depth=2.55"
Flow Length=190"' Tc=5.6 min CN=81 Runoff=1.71 cfs 5,627 cf

SubcatchmentE2: SOUTH Runoff Area=120,240 sf 48.39% Impervious Runoff Depth=2.91"
Flow Length=490" Tc=9.2 min CN=85 Runoff=7.92 cfs 29,149 cf

Link1L: TOTAL Inflow=9.58 cfs 34,776 cf
Primary=9.58 cfs 34,776 cf

Total Runoff Area = 146,740 sf Runoff Volume = 34,776 cf Average Runoff Depth = 2.84"
52.75% Pervious = 77,410 sf  47.25% Impervious = 69,330 sf
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Time span=0.00-40.00 hrs, dt=0.10 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: NORTH Runoff Area=26,500 sf 42.08% Impervious Runoff Depth=3.25"
Flow Length=190' Tc=5.6 min CN=81 Runoff=2.18 cfs 7,181 cf

SubcatchmentE2: SOUTH Runoff Area=120,240 sf 48.39% Impervious Runoff Depth=3.65"
Flow Length=490" Tc¢=9.2 min CN=85 Runoff=9.87 cfs 36,536 cf

Link1L: TOTAL Inflow=11.98 cfs 43,718 cf
Primary=11.98 cfs 43,718 cf

Total Runoff Area = 146,740 sf Runoff Volume = 43,718 cf Average Runoff Depth = 3.58"
52.75% Pervious = 77,410 sf  47.25% Impervious = 69,330 sf
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Time span=0.00-40.00 hrs, dt=0.10 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: NORTH Runoff Area=26,500 sf 42.08% Impervious Runoff Depth=4.34"
Flow Length=190' Tc=5.6 min CN=81 Runoff=2.88 cfs 9,589 cf

SubcatchmentE2: SOUTH Runoff Area=120,240 sf 48.39% Impervious Runoff Depth=4,78"
Flow Length=490"' Tc¢=9.2 min CN=85 Runoff=12.80 cfs 47,855 cf

Link1L: TOTAL Inflow=15.60 cfs 57,444 cf
Primary=15.60 cfs 57,444 cf

Total Runoff Area = 146,740 sf Runoff Volume = 57,444 cf Average Runoff Depth = 4.70"
52.75% Pervious = 77,410 sf  47.25% Impervious = 69,330 sf
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Routing Diagram for REA387P
Prepared by Hayes Engineering, Inc., Printed 5/28/2013
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Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)

80,230 61 >75% Grass cover, Good, HSG B (P2, P3, P4, P5, Pg, P7, P8)
3,860 98 0.S. Paved parking, HSG B (P5)
800 98 0.S. Roofs, HSG B (P5)
1,040 98 0O.S. WALKS, HSG B (P2, P5)
520 98 PADS, HSG B (P6)
17,190 98 Paved parking, HSG B (P4, P86, P7)
21,590 98 Roofs, HSG B (P1, P2, P7, P8)
11,510 98 WALKS, HSG B (P2, P3, P5, P&, P7, P8)
10,000 55 Woods, Good, HSG B (P4, P8)
146,740 75  TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length  Slope n  Diam/Width Height Inside-Fill

Number (feet) (feet) (feet) (fUft) (inches) (inches) (inches)

1 1P 106.70 106.48 250 0.0088 0.012 8.0 0.0 0.0

2 2P 107.00 106.48 172.0 0.0030 0.012 8.0 0.0 0.0

3 3P 106.48 106.25 76.0 0.0030 0.012 10.0 0.0 0.0

4 4P 107.00 106.25 166.0 0.0045 0.012 10.0 00 0.0

5 5P 106.40 106.25 28.0 0.00564 0.012 12.0 0.0 0.0

6 6P 106.40 106.25 13.0 0.0115 0.012 12.0 0.0 0.0

7 7P 106.00 105.79 60.0 0.0035 0.012 15.0 0.0 0.0
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Summary for Subcatchment P1: ROOF

Runoff = 124 cfs @ 12.09 hrs, Volume= 4,601 cf, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type lll 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description
19,250 98 Roofs, HSG B
19,250 100.00% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment P2:

Runoff = 0.21cfs@ 12.23 hrs, Volume= 1,041 cf, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type lll 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description
700 98 Roofs, HSG B

* 1,580 98 WALKS, HSG B
* 520 98 0.S. WALKS, HSGB

18,260 61 >75% Grass cover, Good, HSG B

21,060 66 Weighted Average

18,260 86.70% Pervious Area

2,800 13.30% Impervious Area

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

11.0 50 0.0100 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=3.10"
1.8 75 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

12.8 125 Total
Summary for Subcatchment P3:

Runoff = 0.13cfs@ 12.12 hrs, Volume= 515 cf, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Type lll 24-hr 2 Year Rainfall=3.10"
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Area (sf) CN Description
* 1,500 98 WALKS, HSGB
8,220 61 >75% Grass cover, Good, HSG B
9,720 67 Weighted Average
8,220 84.57% Pervious Area
1,500 15.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment P4:

Runoff = 0.14cfs@ 12.13 hrs, Volume= 611 cf, Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description

1,620 98 Paved parking, HSG B
9,660 61 >75% Grass cover, Good, HSG B
2,000 55 Woods, Good, HSG B

13,280 65 Weighted Average
11,660 87.80% Pervious Area
1,620 12.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.4 80 0.1000 0.21 Sheet Flow,
Grass: Dense n=0.240 P2=3.10"

Summary for Subcatchment P5:

Runoff = 0.39cfs@ 12.14 hrs, Volume= 1,549 cf, Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description

800 98 0.S.Roofs, HSG B
3,860 98 0.S. Paved parking, HSG B
900 98 WALKS, HSGB
520 98 0O.S. WALKS, HSGB
18,040 61 >75% Grass cover, Good, HSG B
24120 70 Weighted Average
18,040 74.79% Pervious Area
6,080 25.21% Impervious Area

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

7.6 100 0.1000 0.22 Sheet Flow,
Grass: Dense n=0.240 P2=3.10"
0.3 110 0.0800 574 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 35 0.2000 3.13 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

8.1 245 Total
Summary for Subcatchment P6:

Runoff = 0.64cfs@ 12.11 hrs, Volume= 2,130 cf, Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description

* 1,340 98 WALKS, HSG B
* 520 98 PADS, HSGB
8,190 98 Paved parking, HSG B
10,200 61 >75% Grass cover, Good, HSG B
20,250 79 Weighted Average
10,200 50.37% Pervious Area
10,050 49.63% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment P7:

Runoff = 0.82cfs@ 12.10 hrs, Volume= 2,704 cf, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type 1l 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description

820 98 Roofs, HSG B
* 4390 98 WALKS, HSGB
7,380 98 Paved parking, HSG B
4420 61 >75% Grass cover, Good, HSG B
17,010 88 Weighted Average
4,420 25.98% Pervious Area
12,590 74.02% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment P8:

Runoff = 0.16 cfs @ 12.24 hrs, Volume= 873 cf, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Type I 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description
820 98 Roofs, HSG B
* 1,800 98 WALKS, HSGB
11,430 61 >75% Grass cover, Good, HSG B
8,000 55 Woods, Good, HSG B

22,050 63 Weighted Average
19,430 88.12% Pervious Area
2,620 11.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
12.3 100 0.0300 0.14 Sheet Flow,
Grass: Dense n=0.240 P2=3.10"

Summary for Pond 1P: CB

Inflow Area = 9,720 sf, 15.43% Impervious, Inflow Depth = 0.64" for 2 Year event
Inflow = 0.13cfs@ 12.12 hrs, Volume= 515 cf

Outflow = 0.13cfs@ 12.12 hrs, Volume= 515 cf, Atten=0%, Lag= 0.0 min
Primary = 0.13cfs@ 12.12 hrs, Volume= 515 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Peak Elev=106.93' @ 12.22 hrs
Flood Elev= 108.50'

Device Routing Invert Qutlet Devices

#1  Primary 106.70' 8.0" Round Culvert
L=25.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=106.70'/ 106.48' S=0.0088"'/" Cc=0.900
h=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=0.09 cfs @ 12.12 hrs HW=106.92' TW=106.82"' (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.09 cfs @ 1.28 fps)
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Summary for Pond 2P: CB

Inflow Area = 21,060 sf, 13.30% Impervious, Inflow Depth = 0.59" for 2 Year event
Inflow = 0.21cfs@ 12.23 hrs, Volume= 1,041 cf

Outflow = 0.21cfs@ 12.23 hrs, Volume= 1,041 cf, Atten=0%, Lag= 0.0 min
Primary = 0.21cfs@ 12.23 hrs, Volume= 1,041 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Peak Elev=107.34'@ 12.24 hrs
Flood Elev= 108.20'

Device Routing Invert Outlet Devices

#1  Primary 107.00' 8.0" Round Culvert
L=172.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 107.00'/ 106.48' S=0.0030'/" Cc=0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=0.20 cfs @ 12.23 hrs HW=107.33' TW=106.84' (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.20 cfs @ 1.64 fps)

Summary for Pond 3P: DMH

Inflow Area = 30,780 sf, 13.97% Impervious, Inflow Depth = 0.61" for 2 Year event
Inflow = 0.30cfs@ 12.21 hrs, Volume= 1,556 cf

Outflow = 0.30 cfs@ 12.21 hrs, Volume= 1,556 cf, Atten=0%, Lag= 0.0 min
Primary = 0.30cfs@ 12.21 hrs, Volume= 1,556 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Peak Elev=106.84'@ 12.21 hrs
Flood Elev=110.00'

Device Routing Invert Outlet Devices

#1  Primary 106.48' 10.0" Round Culvert
L=76.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=106.48'/ 106.25' S=0.0030'/ Cc=0.900
n=0.012, Flow Area=0.55 sf

Primary OutFlow Max=0.30 cfs @ 12.21 hrs HW=106.84" TW=0.00' (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.30 cfs @ 1.95 fps)

Summary for Pond 4P: CB

nflow Area = 24,120 sf, 25.21% Impervious, Inflow Depth = 0.77" for 2 Year event
Inflow = 0.39cfs @ 12.14 hrs, Volume= 1,549 cf

Outflow = 0.39cfs@ 12.14 hrs, Volume= 1,549 cf, Atten=0%, Lag= 0.0 min
Primary = - 0.39cfs@ 12.14 hrs, Volume= 1,549 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Peak Elev=107.39'@ 12.17 hrs
Flood Elev=108.20'
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Device Routing Invert OQutlet Devices

#1  Primary 107.00' 10.0" Round Culvert

L=166.0'" CPP, square edge headwall, Ke= 0.500
Inlet/ Outlet Invert= 107.00'/ 106.25' S=0.0045'/" Cc=0.900
n= 0.012, Flow Area= 0.55 sf

Primary OutFlow Max=0.34 cfs @ 12.14 hrs HW=107.38' TW=106.75" (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.34 cfs @ 2.06 fps)

Summary for Pond 5P: CB

Inflow Area = 20,250 sf, 49.63% Impervious, Inflow Depth = 1.26" for 2 Year event
Inflow = 064 cfs@ 12.11 hrs, Volume= 2,130 cf

Outflow = 0.64cfs@ 12.11 hrs, Volume= 2,130 cf, Atten=0%, Lag= 0.0 min
Primary = 0.64cfs@ 12.11 hrs, Volume= 2,130 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Peak Elev=106.91'@ 12.17 hrs
Flood Elev= 108.50'

Device Routing Invert Qutlet Devices
#1  Primary 106.40' 12.0" Round Culvert
L=28.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 106.40'/ 106.25' S=0.0054'/" Cc=0.900
n=0.012, Flow Area=0.79 sf

Primary OutFlow Max=0.34 cfs @ 12.11 hrs HW=106.87' TW=106.80" (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 0.34 c¢fs @ 1.37 fps)

Summary for Pond 6P: CB

Inflow Area = 17,010 sf, 74.02% Impervious, Inflow Depth = 1.91" for 2 Year event
Inflow = 0.82cfs@ 12.10 hrs, Volume= 2,704 cf

Outflow = 0.82cfs@ 12.10 hrs, Volume= 2,704 cf, Atten=0%, Lag= 0.0 min
Primary = 0.82cfs@ 12.10 hrs, Volume= 2,704 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Peak Elev= 106.92'@ 12.16 hrs
Flood Elev=108.50'

Device Routing invert Outlet Devices

#1  Primary 106.40' 12.0" Round Culvert
L=13.0' CPP, square edge headwall, Ke= 0.500
Inlet/ Outlet Invert= 106.40'/ 106.25' S=0.0115"'" Cc=0.900
n=0.012, Flow Area=0.79 sf

Primary OutFlow Max=0.49 cfs @ 12.10 hrs HW=106.90' TW=106.80" (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.49 cfs @ 1.82 fps)
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Summary for Pond 7P: STORMCEPTOR

Inflow Area = 61,380 sf, 46.79% Impervious, Inflow Depth = 1.25" for 2 Year event
Inflow = 1.83cfs @ 12.11 hrs, Volume= 6,382 cf

Outflow = 1.83cfs@ 12.11 hrs, Volume= 6,382 cf, Atten=0%, Lag= 0.0 min
Primary = 1.83cfs@ 12.11 hrs, Volume= 6,382 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Peak Elev=106.80'@ 12.11 hrs
Fiood Elev= 108.70'

Device Routing Invert Outlet Devices

#1  Primary 106.00' 15.0" Round Culvert
L=60.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 106.00'/ 105.79' S=0.0035'" Cc=0.900
n=0.012, Flow Area=1.23 sf

Primary OutFlow Max=1.77 cfs @ 12.11 hrs HW=106.79' TW=0.00' (Dynamic Tailwater)
1=Culvert (Barrel Controls 1.77 cfs @ 3.09 fps)

Summary for Pond CP: CULTECS

Inflow Area = 19,250 sf,100.00% Impervious, Inflow Depth = 2.87" for 2 Year event
Inflow = 1.24 cfs @ 12.09 hrs, Volume= 4,601 cf

Outflow = 1.01cfs@ 12.16 hrs, Volume= 3,774 cf, Atten=18%, Lag= 4.0 min
Primary = 1.01cfs @ 12.16 hrs, Volume= 3,774 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Peak Elev=108.40'@ 12.16 hrs Surf.Area= 1,406 sf Storage= 1,184 cf

Plug-Flow detention time=140.8 min calculated for 3,765 cf (82% of inflow)
Center-of-Mass det. time=71.3 min ( 828.4 - 757.1)

Volume invert Avail.Storage Storage Description
#1A 107.00' 972 cf 22.50'W x 62.50'L x 2.21'H Field A
3,105 cf Overall - 676 cf Embedded = 2,430 cf x 40.0% Voids
#2A 107.50' 676 cf Cultec C-100 x 48 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overiap
Row Length Adjustment= +0.50' x 1.86 sf x 6 rows

1,648 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 108.00" 4.0" Vert. Orifice/Grate X 5.00 C=0.600

Primary OutFlow Max=0.98 cfs @ 12.16 hrs HW=108.38"' TW=0.00" (Dynamic Tailwater)
T 1=0rifice/Grate (Orifice Controls 0.98 cfs @ 2.24 fps)
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Summary for Link 1L: NORTH

Inflow Area = 44,060 sf, 13.44% Impervious, Inflow Depth = 0.59" for 2 Year event
Inflow = 0.42cfs@ 12.18 hrs, Volume= 2,167 cf
Primary = 0.42cfs@ 12.18 hrs, Volume= 2,167 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-40.00 hrs, dt=0.10 hrs

Summary for Link 2L: SOUTH

Inflow Area = 102,680 sf, 49.27% Impervious, Inflow Depth = 1.29" for 2 Year event
Inflow = 290cfs @ 12.12 hrs, Volume= 11,030 cf
Primary = 290cfs@ 12.12 hrs, Volume= 11,030 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-40.00 hrs, dt=0.10 hrs

Summary for Link 3L: TOTAL

Inflow Area = 146,740 sf, 38.51% Impervious, Inflow Depth = 1.08" for 2 Year event
Inflow = 3.32cfs@ 12.13 hrs, Volume= 13,197 cf
Primary = 3.32cfs@ 12.13 hrs, Volume= 13,197 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
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Time span=0.00-40.00 hrs, dt=0.10 hrs, 401 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

SubcatchmentP1: ROOF Runoff Area=19,250 sf 100.00% Impervious Runoff Depth=4.26"
Tc=6.0 min CN=98 Runoff=1.81 c¢fs 6,840 cf

SubcatchmentP2: Runoff Area=21,060 sf 13.30% Impervious Runoff Depth=1.40"
Flow Length=125"' Slope=0.0100"/" Tc=12.8 min CN=66 Runoff=0.58 cfs 2,451 cf

SubcatchmentP3: Runoff Area=9,720 sf 15.43% Impervious Runoff Depth=1.46"
Tc=6.0 min CN=67 Runoff=0.34 cfs 1,186 cf

SubcatchmentP4: Runoff Area=13,280 sf 12.20% Impervious Runoff Depth=1.33"
Flow Length=80" Slope=0.1000"/" Tc=6.4 min CN=65 Runoff=0.41 cfs 1,472 cf

SubcatchmentP5: Runoff Area=24,120 sf 25.21% Impervious Runoff Depth=1.67"
Flow Length=245' Tc=8.1 min CN=70 Runoff=0.93 cfs 3,364 cf

SubcatchmentP6: Runoff Area=20,250 sf 49.63% Impervious Runoff Depth=2.38"
Tc=6.0 min CN=79 Runoff=1.22 cfs 4,010 cf

SubcatchmentP7: Runoff Area=17,010 sf 74.02% Impervious Runoff Depth=3.20"
Tc=6.0 min  CN=88 Runoff=1.34 cfs 4,531 cf

SubcatchmentP8: Runoff Area=22,050 sf 11.88% Impervious Runoff Depth=1.20"
Flow Length=100" Slope=0.0300"" Tc=12.3 min CN=63 Runoff=0.51 cfs 2,209 cf

Pond1P: CB Peak Elev=107.17"' Inflow=0.34 cfs 1,186 cf
8.0" Round Culvert n=0.012 L=25.0' $=0.0088"'" Outflow=0.34 cfs 1,186 cf

Pond2P:CB Peak Elev=107.65' Inflow=0.58 cfs 2,451 cf
8.0" Round Culvert n=0.012 L=172.0' S=0.0030"/" Outflow=0.58 cfs 2,451 cf

Pond 3P: DMH Peak Elev=107.12"' Inflow=0.83 cfs 3,636 cf
10.0" Round Culvert n=0.012 L=76.0' S=0.0030"'/" Outflow=0.83 cfs 3,636 cf

Pond4P: CB Peak Elev=107.69"' Inflow=0.93 cfs 3,364 cf
10.0" Round Culvert n=0.012 L=166.0' S=0.0045"" Outflow=0.93 cfs 3,364 cf

Pond5P: CB Peak Elev=107.27"' Inflow=1.22 cfs 4,010 cf
12.0" Round Culvert n=0.012 L=28.0' $=0.0054"/" Outflow=1.22 cfs 4,010 cf

Pond 6P: CB Peak Elev=107.27' Inflow=1.34 cfs 4,531 cf
12.0" Round Culvert n=0.012 L=13.0' S=0.0115""" Outflow=1.34 cfs 4,531 cf

Pond 7P: STORMCEPTOR Peak Elev=107.20"' Inflow=3.47 cfs 11,905 cf
15.0" Round Culvert n=0.012 L=60.0' $=0.0035'/" Outflow=3.47 cfs 11,905 cf

Pond CP: CULTECS Peak Elev=108.64' Storage=1,330 cf Inflow=1.81 cfs 6,840 cf
Outflow=1.45 cfs 6,014 cf
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Link1L: NORTH Inflow=1.24 cfs 5,109 cf

Primary=1.24 cfs 5,109 cf

Link 2L: SOUTH Inflow=5.27 cfs 20,128 cf
Primary=5.27 cfs 20,128 cf

Link 3L: TOTAL Inflow=6.49 cfs 25,237 cf
Primary=6.49 cfs 25,237 cf

Total Runoff Area = 146,740 sf Runoff Volume = 26,063 cf Average Runoff Depth = 2.13"
61.49% Pervious = 90,230 sf 38.51% Impervious = 56,510 sf
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Time span=0.00-40.00 hrs, dt=0.10 hrs, 401 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

SubcatchmentP1: ROOF Runoff Area=19,250 sf 100.00% Impervious Runoff Depth=5.06"
Tc=6.0 min CN=98 Runoff=2.14 cfs 8,121 cf

SubcatchmentP2: Runoff Area=21,060 sf 13.30% Impervious Runoff Depth=1.94"
Flow Length=125' Slope=0.0100"" Tc=12.8 min CN=66 Runoff=0.83 cfs 3,396 cf

SubcatchmentP3: Runoff Area=9,720 sf 15.43% Impervious Runoff Depth=2.01"
Tc=6.0 min CN=67 Runoff=0.48 cfs 1,632 cf

SubcatchmentP4: Runoff Area=13,280 sf 12.20% Impervious Runoff Depth=1.86"
Flow Length=80" Slope=0.1000"" Tc=6.4 min CN=65 Runoff=0.60 cfs 2,054 cf

SubcatchmentP5: Runoff Area=24,120 sf 25.21% Impervious Runoff Depth=2.26"
Flow Length=245' Tc=8.1 min CN=70 Runoff=1.28 cfs 4,545 cf

SubcatchmentPé: Runoff Area=20,250 sf 49.63% Impervious Runoff Depth=3.06"
Tc=6.0 min CN=79 Runoff=1.56 cfs 5,166 cf

SubcatchmentP7: Runoff Area=17,010 sf 74.02% Impervious Runoff Depth=3.95"
Tc=6.0 min CN=88 Runoff=1.65 cfs 5,606 cf

SubcatchmentP8: Runoff Area=22,050 sf 11.88% Impervious Runoff Depth=1.70"
Flow Length=100" Slope=0.0300"/" Tc=12.3 min CN=63 Runoff=0.75 cfs 3,128 cf

Pond 1P: CB Peak Elev=107.33"' Inflow=0.48 cfs 1,632 cf
8.0" Round Culvert n=0.012 L=25.0' $S=0.0088"'/" OQutflow=0.48 cfs 1,632 cf

Pond 2P: CB Peak Elev=108.07" Inflow=0.83 cfs 3,396 cf
8.0" Round Culvert n=0.012 L=172.0' $=0.0030"/" Outflow=0.83 cfs 3,396 cf

Pond 3P: DMH Peak Elev=107.28"' Inflow=1.18 cfs 5,028 cf
10.0" Round Culvert n=0.012 L=76.0' S$=0.0030'/" Outflow=1.18 cfs 5,028 cf

Pond 4P: CB Peak Elev=107.92' Inflow=1.28 cfs 4,545 cf
10.0" Round Culvert n=0.012 L=166.0' $S=0.0045""" Outflow=1.28 cfs 4,545 cf

Pond 5P: CB Peak Elev=107.54' Inflow=1.56 cfs 5,166 cf
12.0" Round Culvert n=0.012 L=28.0' S=0.0054"'" Outflow=1.56 cfs 5,166 cf

Pond 6P: CB Peak Elev=107.54' Inflow=1.65 cfs 5,606 cf
12.0" Round Culvert n=0.012 L=13.0' S=0.0115"" Outflow=1.65 cfs 5,606 cf

Pond 7P: STORMCEPTOR Peak Elev=107.47' Inflow=4.47 cfs 15,318 cf
' 15.0" Round Culvert n=0.012 L=60.0' S=0.0035"/" OQutflow=4.47 cfs 15,318 cf

Pond CP: CULTECS Peak Elev=108.81" Storage=1,424 cf Inflow=2.14 cfs 8,121 cf
Outflow=1.69 cfs 7,295 cf
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Link1L: NORTH Inflow=1.78 cfs 7,082 cf

Primary=1.78 cfs 7,082 cf

Link 2L: SOUTH Inflow=6.70 cfs 25,740 cf
Primary=6.70 cfs 25,740 cf

Link 3L: TOTAL inflow=8.46 cfs 32,823 cf
Primary=8.46 cfs 32,823 cf

Total Runoff Area = 146,740 sf Runoff Volume = 33,649 cf Average Runoff Depth = 2.75"
61.49% Pervious = 90,230 sf 38.51% Impervious = 56,510 sf
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Time span=0.00-40.00 hrs, dt=0.10 hrs, 401 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

SubcatchmentP1: ROOF Runoff Area=19,250 sf 100.00% Impervious Runoff Depth=6.26"
Tc=6.0 min CN=98 Runoff=2.62 cfs 10,044 cf

SubcatchmentP2: Runoff Area=21,060 sf 13.30% Impervious Runoff Depth=2.82"
Flow Length=125"' Slope=0.0100"/" Tc=12.8 min CN=66 Runoff=1.22 cfs 4,943 cf

SubcatchmentP3: Runoff Area=9,720 sf  15.43% Impervious Runoff Depth=2.91"
Tc=6.0 min CN=67 Runoff=0.71 cfs 2,360 cf

SubcatchmentP4: Runoff Area=13,280 sf 12.20% Impervious Runoff Depth=2.72"
Flow Length=80" Slope=0.1000'/" Tc=6.4 min CN=65 Runoff=0.89 cfs 3,011 cf

SubcatchmentP5: Runoff Area=24,120 sf 25.21% Impervious Runoff Depth=3.21"
Flow Length=245"' Tc=8.1 min CN=70 Runoff=1.83 cfs 6,446 cf

SubcatchmentP6: Runoff Area=20,250 sf 49.63% Impervious Runoff Depth=4.13"
Tc=6.0 min CN=79 Runoff=2.10 cfs 6,968 cf

SubcatchmentP7: Runoff Area=17,010 sf 74.02% Impervious Runoff Depth=5.11"
Tc=6.0 min CN=88 Runoff=2.10 cfs 7,241 cf

SubcatchmentP8: Runoff Area=22,050 sf 11.88% Impervious Runoff Depth=2.53"
Flow Length=100" Slope=0.0300"/" Tc=12.3 min CN=63 Runoff=1.15 cfs 4,653 cf

Pond 1P: CB Peak Elev=107.81' Inflow=0.71 cfs 2,360 cf
8.0" Round Culvert n=0.012 L=25.0' $=0.0088 '/ Outflow=0.71 cfs 2,360 cf

Pond 2P: CB Peak Elev=109.51" Inflow=1.22 cfs 4,943 cf
8.0" Round Culvert n=0.012 L=172.0' S=0.0030"" Outflow=1.22 cfs 4,943 cf

Pond 3P: DMH Peak Elev=107.74"' Inflow=1.74 cfs 7,303 cf
10.0" Round Culvert n=0.012 L=76.0' S$S=0.0030"/" Outflow=1.74 cfs 7,303 cf

Pond 4P: CB Peak Elev=108.90" Inflow=1.83 cfs 6,446 cf
10.0" Round Culvert n=0.012 L=166.0" $=0.0045"/" Outflow=1.83 cfs 6,446 cf

Pond 5P: CB Peak Elev=108.17' Inflow=2.10 cfs 6,968 cf
12.0" Round Culvert n=0.012 L=28.0' S=0.0054 "' Outflow=2.10 cfs 6,968 cf

Pond6P: CB Peak Elev=108.16"' inflow=2.10 cfs 7,241 cf
12.0" Round Culvert n=0.012 L=13.0' S=0.0115"/" Outflow=2.10 cfs 7,241 cf

Pond 7P: STORMCEPTOR Peak Elev=108.04" Inflow=6.00 cfs 20,656 cf
15.0" Round Culvert n=0.012 L=60.0' S=0.0035"/" Outflow=6.00 cfs 20,656 cf

Pond CP: CULTECS Peak Elev=109.09' Storage=1,580 cf Inflow=2.62 cfs 10,044 cf
Outflow=2.02 cfs 9,218 cf
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Link 1L: NORTH Inflow=2.65 cfs 10,315 cf

Primary=2.65 cfs 10,315 cf

Link2L: SOUTH Inflow=8.88 cfs 34,527 cf
Primary=8.88 cfs 34,527 cf

Link 3L: TOTAL Inflow=11.52 cfs 44,842 cf
Primary=11.52 cfs 44,842 cf

Total Runoff Area = 146,740 sf Runoff Volume = 45,668 cf Average Runoff Depth = 3.73"
61.49% Pervious = 90,230 sf 38.51% Impervious = 56,510 sf




BMP DATA







REA387P Type Il 24-hr 100 Year Rainfall=6.50"

Prepared by Hayes Engineering, Inc. Printed 5/28/2013
HydroCAD® 10.00 s/n 03206 © 2013 HydroCAD Software Solutions LLC

Summary for Pond CP: CULTECS

Inflow Area = 19,250 sf,100.00% Impervious, Inflow Depth = 6.26" for 100 Year event
Inflow = 2.62cfs@ 12.09 hrs, Volume= 10,044 cf

Qutflow = 2.02cfs@ 12.18 hrs, Volume= 9,218 cf, Atten=23%, Lag= 4.9 min
Primary = 2.02cfs@ 12.18 hrs, Volume= 9,218 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt=0.10 hrs
Peak Elev=109.09'@ 12.18 hrs Surf.Area= 1,406 sf Storage= 1,580 cf

Plug-Flow detention time=92.7 min calculated for 9,218 cf (92% of inflow)
Center-of-Mass det. time=48.7 min (792.7 - 744.0)

Volume Invert Avail.Storage Storage Description
#1A 107.00' 972 cf 22.50'W x 62.50'L. x 2.21'H Field A
3,105 cf Overall - 676 cf Embedded = 2,430 cf x 40.0% Voids
#2A 107.50' 676 cf Cultec C-100 x 48 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50"' x 1.86 sf x 6 rows

1,648 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 108.00" 4.0" Vert. Orifice/Grate X 5.00 C=0.600

Primary OutFlow Max=1.97 cfs @ 12.18 hrs HW=109.05' TW=0.00" (Dynamic Tailwater)
t _1=Orifice/Grate (Orifice Controls 1.97 cfs @ 4.53 fps)
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Pond CP: CULTECS - Chamber Wizard Field A

ChamberModel = Cultec C-100

Effective Size=32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment=+0.50" x 1.86 sf x 6 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

8 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 60.50' Row Length +12.0" End Stone x 2 = 62.50'
Base Length

6 Rows x 36.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 22.50' Base Width

6.0" Base + 12.5" Chamber Height + 8.0" Cover = 2.21' Field Height

48 Chambers x 14.0 ¢f +0.50' Row Adjustment x 1.86 sf x 6 Rows = 675.7 cf Chamber Storage
3,105.5 cf Field - 675.7 cf Chambers = 2,429.7 cf Stone x 40.0% Voids = 971.9 cf Stone Storage

Chamber Storage + Stone Storage = 1,647.6 cf = 0.038 af
Overall Storage Efficiency = 53.1%

48 Chambers
115.0 cy Field
90.0 ¢y Stone

IEVEY=YEYaY=Y
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Stage-Area-Storage for Pond CP: CULTECS

Elevation Storage Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) {cubic-feet) (feet) {cubic-feet)
107.00 0 108.04 866 109.08 1,575
107.02 11 108.06 886 109.10 1,587
107.04 23 108.08 906 109.12 1,598
107.06 34 108.10 926 109.14 1,609
107.08 45 108.12 946 109.16 1,620
107.10 56 108.14 965 109.18 1,632
107.12 68 108.16 984 109.20 1,643
107.14 79 108.18 1,003
107.16 90 108.20 1,022
107.18 101 108.22 1,040
107.20 113 108.24 1,059
107.22 124 108.26 1,076
107.24 135 108.28 1,094
107.26 146 108.30 1,110
107.28 158 108.32 1,127
107.30 169 108.34 1,143
107.32 180 108.36 1,158
107.34 191 108.38 1,173
107.36 202 108.40 1,187
107.38 214 108.42 1,200
107.40 225 108.44 1,213
107.42 236 108.46 1,226
107.44 247 108.48 1,238
107.46 259 108.50 1,249
107.48 270 108.52 1,260
107.50 281 108.54 1,272
107.52 304 108.56 1,283
107.54 327 108.58 1,294
107.56 349 108.60 1,305
107.58 372 108.62 1,317
107.60 394 108.64 1,328
107.62 416 108.66 1,339
107.64 439 108.68 1,350
107.66 460 108.70 1,362
107.68 482 108.72 1,373
107.70 504 108.74 1,384
107.72 526 108.76 1,395
107.74 548 108.78 1,407
107.76 570 108.80 1,418
107.78 592 108.82 1,429
107.80 613 108.84 1,440
107.82 635 108.86 1,452
107.84 657 108.88 1,463
107.86 678 108.90 1,474
107.88 699 108.92 1,485
107.90 721 108.94 1,497
107.92 742 108.96 1,508
107.94 763 108.98 1,519
107.96 784 109.00 1,530
107.98 804 109.02 1,642
108.00 825 109.04 1,553
108.02 846 109.06 1,564




CULTEC CHAMBERS

STORM Qin Qout WL
2YR 1.24 1.01 108.40
10YR 1.81 1.45 108.64
25YR 2.14 1.69 108.81

100 YR 2.62 2.02 109.09

NOTES: BOT STONE @ 107.0, BOT CHAMBER @ 107.5,
TOP CHAMBER @ 108.54, TOP STONE @ 109.20
OUTLET: 5-4"@ 108.0

INFILTRATION RATE=NONE

TIME TO DRAIN (FROM 108.0):
T=825 CF / (1406 SF X 0.087 FT/HR) =6.7 HOURS
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Stormcepior
Stormceptor Design Summary
PCSWMM for Stormceptor
Project Information Rainfall
Date 5/28/2013 Name BOSTON WSFO AP
Project Name ARTIS SENIOR LIVING
g State MA
Project Number REA-0387
Location 1090-1100 MAIN ST, READING, | | 'P 770
MA Years of Records 1948 to 2005
Designer Information Latitude 42°21'38"N
Company HAYES ENGINEERING, INC | | | ongitude 71°0'38"W
Contact P.J. OGREN
Notes Water Quality Objective
N/A TSS Removal (%) 80
Drainage Area Upstream Storage
Total Area (ac) 1.41 Storage Discharge
Imperviousness (%) 47 (ac-ft) (cfs)
0 0
The Stormceptor System model STC 450i achieves the
water quality objective removing 80% TSS for a Fine
(organics, silts and sand) particle size distribution.
Stormceptor Sizing Summary
Stormceptor Model TSS Removal
%
STC 450i 80
STC 900 87
STC 1200 88
STC 1800 88
STC 2400 90
STC 3600 91
STC 4800 93
STC 6000 93
STC 7200 94
STC 11000 96
STC 13000 96
STC 16000 97

Stormceptor Design Summary - 1/2 m@:‘
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Stormcepior®

Particle Size Distribution

Removing silt particles from runoff ensures that the majority of the pollutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses. The table below lists the
particle size distribution used to define the annuai TSS removal.

Fine (organics, silts and sand
Specific Settling
Gravity Velocity

Specific Settling

Particle Size] Distribution Gravity Velocity

Particle Size| Distribution

um % ft/s Um % ft/s

20 20 1.3 0.0013

60 20 1.8 0.0051

150 20 2.2 0.0354

400 20 2.65 0.2123
2000 20 2.65 0.9417

Stormceptor Design Notes

s  Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor.

« Design estimates listed are only representative of specific project requirements based on total suspended
solids (TSS) removal.

e Onlythe STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
s  Only the Stormceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.

* Inlet and outlet invert elevation differences are as follows:
Inlet and Outlet Pipe Invert Elevations Differences

. . . STC 900to STC | STC 11000 to
Inlet Pipe Configuration STC 450i 7200 STC 16000
Single inlet pipe 3in. 1in. 3in.
s . . . Only one inlet
Multiple inlet pipes 3in. 3in. pipe.

+ Design estimates are based on stable site conditions only, after construction is completed.

* Design estimates assume that the storm drain is not submerged during zero flows. For submerged
applications, please contact your local Stormceptor representative.

¢ Design estimates may be modified for specific spills controls. Please contact your local Stormceptor
representative for further assistance.

» For pricing inquiries or assistance, please contact Rinker Materials 1 (800) 909-7763
www.rinkerstormceptor.com
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Wer type

Broad-crested

Weir length:

Weir coefficient:

E.000

3.100

[it]

Feacs

{4 Enter head: 0123 [ft]

¥} Enter flow: | 0.800 [cfs)

Calculate

ak.

Cancel




Weirr type

Weir lenath:

Weir coefficient:

.000

[ft]

3100

{4 Enter head: 0178 [ft)
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I Calculate .
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Broad-crested v () Enter head: 10328 | (ft)

(¥¥Enter flow:  [3500 | [cfs)

Wil length; 6.000 [ft]

Weir coefficient; 13.700
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Map Unit Description: Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky~Middlesex County, Massachusetts

Middlesex County, Massachusetts

631C—Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky

Map Unit Setting
Landscape: Hills, uplands
Elevation: 0 to 1,000 feet
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 110 to 240 days

Map Unit Composition
Urban land: 40 percent
Charliton and similar soils: 40 percent
Hollis and similar soils: 10 percent
Minor components: 10 percent

Description of Charlton

"~ Setting
Landform: Drumlins, ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional). Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Friable loamy eolian deposits over friable loamy
basal till derived from granite and gneiss

Properties and qualities

Slope: 3 to 15 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.60 to 6.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated). 3e
Hydrologic Soil Group: B

Typical profile
0 to 5 inches: Fine sandy loam

5 to 22 inches: Sandy loam
22 to 65 inches: Gravelly sandy loam

Description of Urban Land

Setting
Landform position (two-dimensional): Footslope
USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/21/2013
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Map Unit Description: Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky-Middlesex County, Massachusetts

Landform position (three-dimensional): Base slope
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Excavated and filled land

Description of Hollis

Setting

Landform: Ridges, hillslopes

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope

Down-slope shape: Linear

Across-slope shape: Convex

Parent material: Friable, shallow loamy basal till over granite and
gneiss

Properties and qualities

Slope: 3 to 15 percent

Surface area covered with cobbles, stones or boulders: 9.0 percent

Depth to restrictive feature: 8 to 20 inches to lithic bedrock

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.14 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Very low (about 2.0 inches)

Interpretive groups

Farmland classification: Not prime farmland
Land capability (nonirrigated): 6s
Hydrologic Soil Group: D

Typical profile

0 to 2 inches: Fine sandy loam
2 to 14 inches: Fine sandy loam
14 to 18 inches: Unweathered bedrock

Minor Components

Canton

Percent of map unit. 4 percent

Landform: Hills

Landform position (two-dimensional): Toeslope, backslope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear

Across-slope shape: Convex

Udorthents, loamy

Percent of map unit. 2 percent

Rock outcrop

Percent of map unit: 2 percent

Landform: Ledges

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Head slope

USDA  Natural Resources
Conservation Service

Web Soil Survey 5/21/2013
National Cooperative Soil Survey Page 2 of 3




Map Unit Description: Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky—-Middlesex County, Massachusetts

Down-slope shape: Concave
Across-slope shape: Concave

Scituate

Percent of map unit: 1 percent

Landform: Depressions, hillslopes

Landform position (two-dimensional): Toeslope, summit
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Linear

Across-slope shape: Concave

Montauk

Percent of map unit: 1 percent

Landform: Hillslopes

Landform position (two-dimensional); Shoulder, summit
Landform position (three-dimensional): Nose slope, head slope
Down-slope shape: Convex

Across-slope shape: Convex

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 12, Feb 26, 2010

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2013
Page 3 of 3




Map Unit Description: Canton fine sandy loam, 3 to 8 percent slopes, extremely
stony-Middlesex County, Massachusetts

Middlesex County, Massachusetts

422B—Canton fine sandy loam, 3 to 8 percent slopes,
extremely stony

Map Unit Setting
Landscape: Hills, uplands
Elevation: 0 to 1,000 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days

Map Unit Composition
Canton and similar soils: 85 percent
Minor components: 15 percent

Description of Canton

Setting
Landform: Hills .
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Head slope
Down-slope shape: Convex
Across-siope shape: Convex
Parent material: Friable loamy eolian deposits over friable sandy
basal till derived from granite and gneiss

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00
to 6.00 in/hr)
Depth to water table; More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.2 inches)

Interpretive groups
Farmiand classification: Not prime farmland
Land capability (nonirrigated): 7s
Hydrologic Soil Group: B

Typical profile
0 to 8 inches: Fine sandy loam
8 to 21 inches: Fine sandy loam
21 to 65 inches: Gravelly loamy sand

Minor Components

Montauk
Percent of map unit: 5 percent
Landform: Hillslopes

USDA  Natural Resources Web Soil Survey 5/21/2013
Conservation Service National Cooperative Soil Survey Page 1 of 2




Map Unit Description: Canton fine sandy loam, 3 to 8 percent slopes, extremely
stony-Middlesex County, Massachusetts

Landform position (two-dimensional); Shoulder, summit
Landform position (three-dimensional): Nose slope, head slope
Down-slope shape: Convex

Across-slope shape. Convex

Charlton
Percent of map unit: 5 percent
Landform: Drumlins, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Convex
Across-slope shape: Convex

Scituate
Percent of map unit: 5 percent
Landform: Hillslopes, depressions
Landform position (two-dimensional). Toeslope, summit
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Linear
Across-slope shape: Concave

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 12, Feb 26, 2010

USDA  Natural Resources Web Soil Survey 5/21/2013
Conservation Service National Cooperative Soil Survey Page 2 of 2




Map Unit Description: Canton-Chariton-Urban land complex, 3 to 15 percent
slopes—Middlesex County, Massachusetts

Middlesex County, Massachusetts

629C—Canton-Charlton-Urban land complex, 3 to 15 percent
slopes

Map Unit Setting
Landscape: Hills, uplands
Elevation: 0 to 1,000 feet
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 110 to 240 days

Map Unit Composition
Canton and similar soils: 40 percent
Charlton and similar soils: 30 percent
Urban land: 25 percent
Minor components: 5 percent

Description of Canton

Setting
Landform: Hills
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Friable loamy eolian deposits over friable sandy

basal till derived from granite and gneiss

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00
to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.2 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B

Typical profile
0 to 8 inches: Fine sandy loam
8 to 21 inches: Fine sandy loam
21 to 65 inches: Gravelly loamy sand

Description of Charlton

Setting
Landform: Drumlins, ground moraines

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/21/2013
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Map Unit Description: Canton-Charlton-Urban land complex, 3 to 15 percent

slopes—Middlesex County, Massachusetts

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope

Down-slope shape: Linear

Across-sliope shape: Convex

Parent material: Friable loamy eolian deposits over friable loamy
basal till derived from granite and gneiss

Properties and qualities

Slope: 3 to 15 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.60 to 6.00 in‘/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Moderate (about 7.3 inches)

Interpretive groups

Farmland classification: Not prime farmtand
Land capability (nonirrigated). 3e
Hydrologic Soil Group: B

Typical profile

0 to 5 inches: Fine sandy loam
5 to 22 inches: Sandy loam
22 to 65 inches: Gravelly sandy loam

Description of Urban Land

Setting

Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear

Across-siope shape: Linear

Parent material: Excavated and filled land

Minor Components

Scituate

Percent of map unit: 2 percent

Landform: Depressions, hillslopes

Landform position (two-dimensional). Toeslope, summit
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Linear

Across-slope shape: Concave

Montauk

Percent of map unit: 2 percent

Landform: Hillslopes

Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Nose slope, head slope
Down-slope shape: Convex

Across-slope shape: Convex

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2013
Page 2 of 3




Map Unit Description: Canton-Charlton-Urban land complex, 3 to 15 percent
slopes—-Middlesex County, Massachusetts

Udorthents, loamy
Percent of map unit: 1 percent

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 12, Feb 26, 2010

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/21/2013
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Map Unit Description: Udorthents-Urban land complex—Middiesex County,
Massachusetts

Middlesex County, Massachusetts

656—Udorthents-Urban land complex

Map Unit Setting
Landscape: Hills, outwash plains, uplands, valleys
Elevation: 0 to 3,000 feet
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 110 to 240 days

Map Unit Composition
Urban land: 40 percent
Udorthents and similar soils: 40 percent
Minor components: 20 percent

Description of Urban Land

Setting ,
Landform position (two-dimensional): Footslope
Landform position (three-dimensional); Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Excavated and filled land

Description of Udorthents

Setting
Parent material: Loamy alluvium and/or sandy glaciofluvial deposits
and/or loamy glaciolacustrine deposits and/or loamy marine
deposits and/or loamy basal till and/or loamy lodgment till

Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Minor Components

Canton
Percent of map unit: 10 percent
Landform: Hills
Landform position (two-dimensional): Backslope, toeslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Convex

Merrimac
Percent of map unit: 5 percent
Landform: Plains, terraces
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, rise

USDA  Natural Resources Web Soil Survey 5/21/2013
8  (Conservation Service National Cooperative Soil Survey Page 1 of 2




Map Unit Description: Udorthents-Urban land complex—-Middlesex County,
Massachusetts

Down-slope shape: Convex
Across-slope shape: Convex

Paxton
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
Across-siope shape: Convex

Data Source Information

Soil Survey Area:  Middlesex County, Massachusetts
Survey Area Data; Version 12, Feb 26, 2010

USDA  Natural Resources Web Soil Survey 5/21/2013
<BB  conservation Service . National Cooperative Soil Survey Page 2 of 2
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STORMWATER CHECKLIST




Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engmeer (see
page 2) that certifies that the Stormwater Report contains all required submittals.” This Checklist
is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Poliutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

! The Stormwater Report may also include the lilicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. Ifitis
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

VE May. 29,2013

Signature and Date

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

[] New development
X Redevelopment

[] Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
?‘% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

X No disturbance to any Wetland Resource Areas

[ Site Design Practices (e.g. clustered development, reduced frontage setbacks)
X Reduced Impervious Area (Redevelopment Only)
X Minimizing disturbance to existing trees and shrubs
] LID Site Design Credit Requested:
[ ] Credit 1
[] Credit2
[] Credit3
[ Use of “country drainage” versus curb and gutter conveyance and pipe
[J Bioretention Cells (includes Rain Gardens)
[ Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[l Treebox Filter
[ water Quality Swale
[] Grass Channel
] Green Roof
[ Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

X Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

X Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[] standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

[C] Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

X Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X Soil Analysis provided.

X Required Recharge Volume calculation provided.

[J Required Recharge volume reduced through use of the LID site Design Credits.

X Sizing the infiltration, BMPs is based on the following method: Check the method used.

X Static [] Simple Dynamic ] Dynamic Field'

[

Runoff from all impervious areas at the site discharging to the infiltration BMP.

X Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to
generate the required recharge volume.

[J Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

X Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[C] site is comprised solely of C and D soils and/or bedrock at the land surface
[J M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

X Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

X Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

[J Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

] The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system,
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL,

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

X A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

[] Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

[ is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

[ is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[0 involves runoff from land uses with higher potential pollutant loads.

] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

X Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
(0 The BMP is sized (and calculations provided) based on:

[J The %" or 1" Water Quality Volume or

[J The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

X The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[0 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) A\/A

(] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

O
(O The NPDES Multi-Sector General Permit does not cover the land use.
[J LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

(O The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas N/A

[ The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

(] Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

extent practicable

X The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

[] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

[] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

] Bike Path and/or Foot Path
X Redevelopment Project

[] Redevelopment portion of mix of new and redevelopment.

X Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

DX The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

X] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
K Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

[] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

[] The project is not covered by a NPDES Construction General Permit.

[] The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

X The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

D] Name of the stormwater management system owners;

X

Party responsible for operation and maintenance;,

X

Schedule for implementation of routine and non-routine maintenance tasks;

X

Plan showing the location of all stormwater BMPs maintenance access areas;

X

Description and delineation of public safety features;

X

Estimated operation and maintenance budget; and

X

Operation and Maintenance Log Form.

[] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

[] A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of Illicit Discharges
The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

An lllicit Discharge Compliance Statement is attached,;

] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Massachusetts Stormwater Handbook

Chapter 3
Checklist for Redevelopment Projects

Standard 7: A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the pretreatment and
structural stormwater best management practice requirements of Standards 4, 3, and 6. Existing
stormwater discharges shall comply with Standard 1 only to the maximum extent practicable. A
redevelopment project shall also comply with all other requirements of the Stormwater Management
Standards and improve existing conditions.

Redevelopment is defined to include

e Maintenance and improvement of existing roadways, including widening less than a
single lane, adding shoulders, correcting substandard intersections, improving existing
drainage systems, and repaving;

o Development rehabilitation, expansion and phased projects on previously developed
sites, provided the redevelopment results in no net increase in impervious area; and

e Remedial projects specifically designed to provide improved stormwater management,
such as projects to separate storm drains and sanitary sewers, and stormwater retrofit
projects.

Components of redevelopment projects that include development of previously undeveloped sites do not
meet this definition. The portion of the project located in a previously developed area must meet Standard
7, but project components within undeveloped areas must meet all the Standards.

MassDEP recognizes that site constraints often make it difficult to comply with all the Standards at a
redevelopment site. These constraints are as follows:

Lack of space. Because of the presence of existing structures, on-site subsurface sewage
disposal systems, stormwater best management practices, and water bodies and wetlands, and
easements, the space available for the installation of additional stormwatgr BMPs may be quite
limited. On many suites it may be difficult or impossible to use space-intensive BMPs such as
wet detention basins.

Soils: The presence of bedrock or clay can limit the effectiveness of infiltration or detention
BMPs. Often soils at redevelopment sites have been compacted by buildings and heavy traffic,
impairing their ability to infiltrate stormwater into the ground.

Underground utilities. The presence of underground utilities including gas and water mains,
sewer pipes and electric cable conduits can greatly reduce the amount of land available for BMPs.

This chapter provides specific guidance and checklists to ensure that the applicant has met his/her
obligations under Standard 7. Because it may be difficult for a redevelopment project to comply with all
the Stormwater Management Standards, Standard 7 provides that a redevelopment project is required to
comply with the following Standards only “to the maximum extent practicable”: Standard 2, Standard 3,
and the pretreatment and structural stormwater best management practice requirements of Standards 4, 5,
and 6. Existing outfalls shall be brought into compliance with Standard 1 only to the maximum extent
practicable.

Volume 2: Technical Guide for Compliance with the Massachusetts Chapter 3 Page 1
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Massachusetts Stormwater Handbook

As set forth in Standard 7, the phrase “to the maximum extent practicable” means that:

(1) Proponents of redevelopment projects have made all reasonable efforts to meet the
requirements of Standards 2 and 3 and the pretreatment and structural stormwater
best management practices requirements of Standards 4, 5, and 6 and to bring
existing outfalls into compliance with Standard 1.

(2) They have made a complete evaluation of possible stormwater management
measures, including environmentally sensitive site design that minimizes land
disturbance and impervious surfaces, low impact development techniques and
structural stormwater BMPs; and

(3) If not in full compliance with Standard 1 for existing outfalls, Standards 2 and 3 and
the pretreatment and structural stormwater best management practice requirements of
Standards 4, 5, and 6, they are implementing the highest practicable level of
stormwater management,

Generally, an alternative is practicable if it can be implemented within the site being redeveloped, taking
into consideration cost, land area requirements, soils and other site constraints. However, offsite
alternatives may also be practicable. Proponents must document the evaluation of practicable alternatives
with sufficient information to support the conclusions of the analysis.

At the same time, stormwater runoff from redevelopment projects must be properly managed. To this end,
Standard 7 provides that redevelopment projects shall comply with all other requirements of the
Stormwater Management Standards, including, without limitation, the pollution prevention requirements
of Standards 4, 5, and 6, the erosion and sedimentation control requirements of Standard 8, the operation
and maintenance requirements of Standard 9, and the prohibition of illicit discharge set forth in Standard
10. Proponents must also improve existing conditions.

Proponents of redevelopment projects shall document their compliance with these requirements. To assist
proponents and reviewers in determining whether a redevelopment project complies with Standard 7,
MassDEP has prepared the following redevelopment checklist.

[Proponents of MassHighway redevelopment projects and Conservation Commissions reviewing such
projects may follow the guidelines for redevelopment provided in the MassHighway Stormwater
Handbook for Highways and Bridges (May 2004 or latest version) in lieu of the guidance set forth in this
chapter." The MassHighway Stormwater Handbook was developed by the Massachusetts Highway
Department and issued by joint correspondence of May 7, 2004 by MassHighway and MassDEP. It
provides detailed guidance on the evaluation and implementation of stormwater management practices
Jor MassHighway road and bridge redevelopment projects, including a methodology for screening and
selecting Best Management Practices (BMPs). Proponents and reviewers of other public roadway
redevelopment projects may find useful information in the MassHighway Stormwater Handbook.]

' The MassHighway Handbook published in 2004 must be revised to make it consistent with this Handbook.
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Massachusetts Stormwater Handbook

Redevelopment Checklist

Existing Conditions

e On-site: For all redevelopment projects, proponents should document existing conditions,
including a description of extent of impervious surfaces, soil types, existing land uses
with higher potential pollutant loads, and current onsite stormwater management
practices.

e  Watershed: Proponents should determine whether the project is located in a watershed or
subwatershed, where flooding, low streamflow or poor water quality is an issue.

The Project
[s the project a redevelopment project?

e Maintenance and improvement of existing roadways
e Development of rehabilitation, expansion or phased project on redeveloped site, or
¢ Remedial stormwater project

For non-roadway projects, is any portion of the project outside the definition of redevelopment?

¢ Development of previously undeveloped area
¢ Increase in impervious surface

If a component of the project is not a redevelopment project, the proponent shall use the checklist set
forth below to document that at a minimum the proposed stormwater management system fully meets
each Standard for that component. The proponent shall also document that the proposed stormwater
management system meets the requirements of Standard 7 for the remainder of the project.

The Stormwater Management Standards

The redevelopment checklist reviews compliance with each of the Stormwater Management Standards in
order.

Standard 1: (Untreated discharges)

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

Same rule applies for new developments and redevelopments.

Full compliance with Standard 1 is required for new outfalls.

e What BMPs are proposed to ensure that all new discharges associated with the discharge are
adequately treated?

e What BMPs are proposed to ensure that no new discharges cause erosion in wetlands or waters of
the Commonwealth?

e Will the proposed discharge comply with all applicable requirements of the Massachusetts Clean
Waters Act and the regulations promulgated thereunder at 314 CMR 3.00, 314 CMR 4.00 and
314 CMR 5.007
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Existing outfalls shall be brought into compliance with Standard 1 to the maximum extent practicable.

o  Are there any existing discharges associated with the redevelopment project for which new
treatment could be provided?

e If so, the proponent shall specify the stormwater BMP retrofit measures that have been
considered to ensure that the discharges are adequately treated and indicate the reasons for
adopting or rejecting those measures. (See Section entitled “Retrofit of Existing BMPs”.)

e What BMPs have been considered to prevent erosion from existing stormwater discharges?

Standard 2: (Peak rate control and flood prevention)

Stormwater management systems must be designed so that post-development peak discharge rates do
not exceed pre-development peak discharge rates. This Standard may be waived for land subject to
coastal storm flowage.

Full compliance for any component that is not a redevelopment

Compliance to the Maximum Extent Practicable:
e Does the redevelopment design meet Standard 2, comparing post-development to pre-

development conditions?

¢ If not, the applicant shall document an analysis of alternative approaches for meeting the
Standard. (See Menu of Strategies to Reduce Runoff and Peak Flows and/or Increase Recharge
Menu included at the end of this chapter.)

Improvement of existing conditions:

¢ Does the project reduce the volume and/or rate of runoff to less than current estimated
conditions? Has the applicant considered all the alternatives for reducing the volume and/or rate
of runoff from the site? (See Menu.)

e s the project located within a watershed subject to damage by flooding during the 2-year or 10-
year 24-hour storm event? If so, does the project design provide for attenuation of the 2-year and
10-year 24-hour storm event to less than current estimated conditions? Have measures been
implemented to reduce the volume of runoff from the site resulting from the 2 year or 10 year 24
hour storm event? (See Menu.)

¢ [s the project located adjacent to a water body or watercourse subject to adverse impacts from
flooding during the 100-year 24-hour storm event? If so, are portions of the site available to
increase flood storage adjacent to existing Bordering Land Subject to Flooding (BLSF)?

¢ Have measures been implemented to attenuate peak rates of discharge during the 100-year 24-
hour storm event to less than the peak rates under current estimated conditions? Have measures
been implemented to reduce the volume of runoff from the site resulting from the 100-year 24-
hour storm event? (See Menu.)

Standard 3: (Recharge to Ground water)

Loss of annual recharge to ground water shall be eliminated or minimized through the use of
infiltration measures, including environmentally sensitive site design, low impact development
techniques, 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 the pre-
development conditions based on soil type. This Standard is met when the stormwater management
system is designed to infiltrate the required recharge volume as determined in accordance with the
Massachusettss Stormwater Handbook.

Full compliance for any component that is not a redevelopment
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Compliance to the Maximum Extent Practicable:

e Does the redevelopment design meet Standard 3, comparing post-development to pre-
development conditions?

e Ifnot, the applicant shall document an analysis of alternative approaches for meeting the
Standard?

e What soil types are present on the site? Is the site is comprised solely of C and D soils and
bedrock at the land surface?

¢ Does the project include sites where recharge is proposed at or adjacent to an area classified as
contaminated, sites where contamination has been capped in place, sites that have an Activity and
Use Limitation (AUL) that precludes inducing runoff to the groundwater, pursuant to MGL
Chapter 21E and the Massachusetts Contingency Plan 310 CMR 40.0000; sites that are the
location of a solid waste landfill as defined in 310 CMR 19.000; or sites where groundwater from
the recharge location flows directly toward a solid waste landfill or 21E site?”

o Is the stormwater runoff from a land use with a higher potential pollutant load?

e Is the discharge to the ground located within the Zone II or Interim Wellhead Protection Area of a
public water supply?

¢ Does the site have an infiltration rate greater than 2.4 inches per hour?

Improvements to Existing Conditions:

¢ Does the project increase the required recharge volume over existing (developed) conditions? If
s0, can the project be redesigned to reduce the required recharge volume by decreasing
impervious surfaces (make building higher, put parking under the building, narrower roads,
sidewalks on only one side of street, etc.) or using low impact development techniques such as
porous pavement?

o Is the project located within a basin or sub-basin that has been categorized as under high or
medium stress by the Massachusetts Water Resources Commission, or where there is other
evidence that there are rivers and streams experiencing low flow problems? If so, have measures
been considered to replace the natural recharge lost as a result of the prior development? (See
Menu.)

¢ Has the applicant evaluated measures for reducing site runoff? (See Menu.)

Standard 4: (80% TSS Removal)
Stormwater management systems must be designed to remove 80% of the average annual post-
construction load of Total Suspended Solids (TSS). This standard is met when:
a. Suitable practices for source control and pollution prevention are identified in a long-term
pollution prevention plan and thereafter are implemented and maintained;
b. Stormwater BMPs are sized to capture the required water quality volume determined in
accordance with the Massachusetts Stormwater Handbook; and
c. Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook.
Full compliance for any component that is not a redevelopment
Full compliance with the long-term pollution plan requirement for new developments and
redevelopments.

o Has the proponent developed a long-term pollution plan that fully meets the requirements of
Standard 4?
e Does the pollution prevention plan include the following source control measures?
o Street sweeping

% A mounding analysis is needed if a site falls within this category. See Volume 3.
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o Proper management of snow, salt, sand and other deicing chemicals
o Proper management of fertilizers, herbicides and pesticides
o Stabilization of existing eroding surfaces

Compliance to the Maximum Extent Practicable for the other requirements:

e Does the redevelopment design provide for treatment of all runoff from existing (as well as new)
impervious areas to achieve 80% TSS removal? If 80% TSS removal is not achieved, has the
stormwater management system been designed to remove TSS to the maximum extent
practicable?

e Have the proposed stormwater BMPs been properly sized to capture the prescribed runoff
volume?

o One inch rule applies for discharge
®  within a Zone II or Interim Wellhead Protection Area,
= pear or to another critical area,
* from a land use with a higher potential pollutant load
* to the ground where the infiltration rate is greater than 2.4 inches per hour
o Has adequate pretreatment been proposed?
o 44% TSS Removal Pretreatment Requirement applies if:
»  Stormwater runoff is from a land use with a higher potential pollutant load
» Stormwater is discharged
e To the ground within the Zone II or Interim Wellhead Protection
Area of a Public Water Supply
e To the ground with an infiltration rate greater than 2.4 inches per
hour
e Near or to an Outstanding Resource Water, Special Resource Water,
Cold-Water Fishery, Shellfish Growing Area, or Bathing Beach.

e If the stormwater BMPs do not meet all the requirements set forth above, the applicant shall
document an analysis of alternative approaches for meeting the these requirements. (See Section on
Retrofitting Existing BMPs (the “Retrofit Section™).

Improvements to Existing Conditions:
e Have measures been provided to achieve at least partial compliance with the TSS removal
standard?
e Have any of the best management practices in the Retrofit Section been considered?
e Have any of the following pollution prevention measures been considered?
Reduction or elimination of winter sanding, where safe and prudent to do so
Tighter controls over the application of fertilizers, herbicides, and pesticides
Landscaping that reduces the need for fertilizer, herbicides and pesticides
High frequency sweeping of paved surfaces using vacuum sweepers
Improved catch basin cleaning
Waterfowl control programs
e Are there any discharges (new or existing) to impaired waters? If so, see TMDL section.

O 00O O0O0O0

Standard 5 (Higher Potential Pollutant Loads (HPPL)

For land uses with higher potential pollutant loads, source control and pollution prevention shall be
implemented in accordance with the Massachusetts Stormwater Handbook to eliminate or reduce the
discharge of stormwater runoff from such land uses to the maximum extent practicable. If through
source control and/or pollution prevention, all land uses with higher potential pollutant loads cannot
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be completely protected from exposure to rain, snow, snow melt and stormwater runoff, the proponent
shall use the specific stormwater BMPs determined by the Department to be suitable for such use as
provided in the Massachusetts Stormwater Handbook. Stormwater discharges from land uses with
higher potential pollutant loads shall also comply with the requirements of the Massachusetts Clean
Waters Act, M.G.L. c. 21, §§ 26-53, and the regulations promulgated thereunder at 314 CMR 3.00, 314
CMR 4.00 and 314 CMR 5.00.

Full compliance for any component that is not a redevelopment.

Full compliance with pollution prevention requirements for new developments and redevelopments.

Pollution Prevention
e  Has the proponent considered any of the following operational source control measures?
o Formation of a pollution prevention team,
Good housekeeping practices,
Preventive maintenance procedures,
Spill prevention and clean up,
Employee training, and
Regular inspection of pollutant sources.

O 0 O0OO0O0

e Has the proponent considered implementation of any of the following operational changes to
reduce the quantity of pollutants on site?

Process changes,

o Raw material changes,

o Product changes, or

o Recycling.

o

¢  Has the proponent considered making capital improvements to protect the land uses with higher
potential pollutant loads from exposure to rain, snow, snow melt, and stormwater runoff?

o Enclosing and/or covering pollutant sources (e.g. placing pollutant sources within a
building or other enclosure, placing a roof over storage and working areas, placing tarps
under pollutant source)

o Installing a containment system with an emergency shutoff to contain spills?

o Physically segregating the pollutant source to prevent run-on of uncontaminated
stormwater?
Treatment
e If applicable, compliance with the treatment and pretreatment requirements of Standard 5 only to
the Maximum Extent Practicable by directing the stormwater runoff from land uses with higher
potential pollutant loads to appropriate stormwater BMPs?

o Are the BMPs selected capable of removing the pollutants associated with the higher
potential pollutant load land (“LUHPPL”) use?

o Isthe land use likely to generate stormwater with high concentrations of oil and grease?
If so has an oil grit separator, sand filter, filtering bioretention area or equivalent been

proposed for pretreatment?

Improvement of Existing Conditions.
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o Ifthe redevelopment converts a site from a non-LUHPPL use to a LUHPPL use, the applicant
shall document how the stormwater BMPs shall be modified or replaced to come into compliance
with Standard 5.

e What specific measures have been considered to offset the anticipated impacts of land uses with
higher potential pollutant loads?

e If the redevelopment proposal is a brownfield project, the applicant shall demonstrate how the
stormwater management measures have been designed to prevent mobilization or remobilization

of soil and groundwater contamination. (See Brownfield section)

Other Requirements

e Does the discharge comply with all applicable requirements of the Massachusetts Clean Waters
Act, 314 CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00?

Standard 6 (Critical Areas)

Stormwater discharges to a Zone II or Interim Wellhead Protection Area of a public water supply and
stormwater discharges near or any other critical area require the use of the specific source control and
pollution prevention measures and the specific stormwater best management practices determined by
the Department to be suitable for managing discharges to such area, as provided in the Massachusetts
Stormwater Handbook. A discharge is near a critical area if there is a strong likelihood of a
significant impact occurring to said area, taking into account site-specific factors. Stormwater
discharges to Outstanding Resource Waters or Special Resource Waters shall be set back from the
receiving water and receive the highest and best practical method of treatment. A “stormwater
discharge,” as defined in 314 CMR 3.04(2)(a)l. or (b), to an Outstanding Resource Water or Special
Resource Water shall comply with 314 CMR 3.00 and 314 CMR 4.00. Stormwater discharges to a
Zone I or Zone A are prohibited unless essential to the operation of the public water supply.

Full compliance for component of project that is not a redevelopment

Full compliance with pollution prevention requirements for new developments and redevelopments.

If applicable, compliance to the Maximum Extent Practicable with the pretreatment and treatment
requirements of Standard 6:

e Does the redevelopment project utilize the pretreatment, treatment and infiltration BMPs
approved for discharges near or to critical areas?

o If the redevelopment project does not comply with Standard 6, the applicant shall document an
analysis of alternative measures for meeting Standard 6. (See Section on Specific Redevelopment
Projects.)

Improvements to Existing Conditions:
o Have measures to protect critical areas been considered, including additional pollution prevention
measures and structural and non-structural BMPs?

Other Requirements
e Does the discharge comply with the Massachusetts Clean Waters Act, 314 CMR 3.00, 314 CMR
4.00, and 314 CMR 5.00?

Standard 8: (Erosion, Sediment Control)
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A plan to control construction-related impacts, including erosion sedimentation and other pollutant
sources during construction and land disturbance activities (construction period erosion,
sedimentation, and pollution prevention plan), must be developed and implemented.

All redevelopment projects shall fully comply with Standard 8.

e Has the proponent submitted a construction period erosion, sedimentation and pollution
prevention plan that meets the requirements of Standard 87

Standard 9: (Operation and Maintenance)

A long-term operation and maintenance plan must be developed and implemented to ensure that
stormwater management systems function as designed.

All redevelopment projects shall fully comply with Standard 9.

e Has the proponent submitted a long-term Operation and Maintenance plan that meets the
requirements of Standard 9?

Standard 10 (Illicit Discharges)
All illicit discharges to the stormwater management system are prohibited.
All redevelopment projects shall fully comply with Standard 10.

e  Are there any known or suspected illicit discharges to the stormwater management system at the
redevelopment project site?

e Has an illicit connection detection program been implemented using visual screening, dye or
smoke testing?

e Have an Illicit Discharge Compliance Statement and associated site map been submitted verifying
that there are no illicit discharges to the stormwater management system at the site?

Improvements to Existing Conditions:
e Once all illicit discharges are removed, has the proponent implemented any measures to prevent
additional illicit discharges?
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Figure 5-1

Menu of Strategies to Reduce Runoff or Peak Flows and/or Increase Recharge

e Rehabilitate the soils

o Plant trees and other vegetation

¢ Install a green roof

e Maximize naturally vegetated areas

¢ Reduce impervious surfaces

¢ Disconnect roof runoff from direct discharge to the drainage system

e Disconnect other existing paved areas from direct discharge to the drainage system, allowing
controlled flow over pervious areas or through BMPs providing at least partial recharge

e Install porous pavement and/or other recharge measures (where sustainable and maintainable for
promoting infiltration)

e Apply LID techniques for runoff reduction

e Install additional structural BMPs that are appropriate for redevelopment sites including
infiltration trenches, subsurface structures, oil-grit separators, proprietary BMPs

e Retrofit existing BMPs
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Retrofitting Existing BMPs

Many BMPs can be effectively retrofitted depending on site conditions and the water quantity or quality
objectives trying to be achieved.” The objective of stormwater retrofitting is to remedy problems
associated with, and improve water quality mitigation functions of, older, poorly designed, or poorly
maintained stormwater management systems. Prior to the development of the stormwater standards, site
drainage design did not require stormwater detention for controlling post-development peak flows. As a
result, drainage, flooding, and erosion problems can be common in many older developed areas of the
state. Furthermore, a majority of the dry detention basins throughout the state have been designed to
control peak flows, without regard to water quality mitigation. Therefore, many existing dry detention
basins provide only minimal water quality benefit. Incorporating stormwater retrofits into existing
developed sites or into redevelopment projects can reduce the adverse impacts of uncontrolled stormwater
runoff.

Bioretention Area Retrofits - can be used as a stormwater retrofit, by modifying existing landscaped areas,
or if a parking lot is being resurfaced. In highly urban watersheds, they are one of the few practical
retrofit options.

Catch Basin Retrofits or Reconstruction - Older catch basins without sumps can be replaced with catch
basins having four foot-deep sumps. Sumps provide storage volume for coarse sediments, assuming that
accumulated sediment is removed on a regular basis. Hooded outlets, which are covers over the catch
basin outlets that extend below the standing water line, can also be used to trap litter and other floatable
materials. Leaching catch basins can be installed adjacent to deep sump catch basins to achieve 80% TSS
removal. Be aware, however, that many products are being touted as catch basin inserts, but the
effectiveness of these devices can vary significantly.

Dry Detention Basin Retrofits - Traditional dry detention basins can be modified to become extended dry
detention basins, wet basins, or constructed stormwater wetlands for enhanced pollutant removal. This is
one of the most commonly and easily implemented retrofits, since it typically requires little or no
additional land area, capitalizes on an existing facility for which there is already some resident acceptance
of stormwater management, and involves minimal impacts to environmental resources (Claytor, Center
for Watershed Protection, 2000).

There are numerous retrofit options that will enhance the removal of pollutants in detention basins:

e Excavate the basin bottom to create more permanent pool storage.

¢ Raise the basin embankment to obtain additional storage for extended detention.

e Modify the outfall structure to create a two-stage release to better control small storms while not
significantly compromising flood control detention for large storms.

e Increase the flow path from inflow to outflow and eliminate short-circuiting by using baffles,
earthen berms or micro-pond topography to increase residence time.

e Incorporate stilling basins at inlets and outlets.

e Regrade the basin bottom to create a wetland area near the basin outlet or revegetate parts of the
basin bottom with wetland vegetation to enhance pollutant removal, reduce mowing, and improve
aesthetics.

e Create a wetland shelf along the perimeter of a wet basin to improve shoreline stabilization,
enhance pollutant filtering, and enhance aesthetic and habitat functions.

e Create a low maintenance “no-mow” wildflower ecosystem in the drier portions of the basin.

3 Additional information on retrofitting stormwater BMPs can be found in the Urban Stormwater Retrofit Practices
Manual. See http://www.cwp.org/Downloads/ELC _USRM3app.pdf.
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¢ Provide a high flow bypass to avoid resuspension of captured sediments/pollutants during high
flows.
e Eliminate low-flow bypasses.

Drainage Channel Retrofits - Existing channelized streams and drainage conveyances such as drainage
channels can be modified to reduce flow velocities and enhance pollutant removal. Weir walls or riprap
check dams placed across a channel create opportunities for ponding, infiltration, and establishment of
wetland vegetation upstream of the retrofit. In-stream retrofit practices include stream bank stabilization
of eroded areas and placement of habitat improvement structures (i.e., flow deflectors, boulders,
pools/riffies, and low-flow channels) in natural streams and along stream banks. In-stream retrofits may
require an evaluation of potential flooding and floodplain impacts resulting from altered channel
conveyance, as well as requirements for local, state, or federal approval for work in wetlands and
watercourses.

Parking Lots and Roadways- Parking lots offer ideal opportunities for a wide range of stormwater
retrofits:

1. Incorporate bioretention areas into parking lot islands and landscaped areas; tree planter boxes
can be converted into functional bioretention areas, rain gardens, or treebox filters to reduce and
treat stormwater runoff.

2. Remove curbing and add slotted curb stops. Curbs along the edges of parking lots can sometimes
be removed or slotted to re-route runoff to vegetated filter strips, water quality swales, grass
channels, or bioretention facilities. The capacity of existing swales may need to be evaluated and
expanded as part of this retrofit option.

3. Incorporate new treatment practices such as bioretention areas, sand filters, and constructed
stormwater wetlands at the edges of parking lots.

4, TIn overflow parking or other low-traffic areas, asphalt can be replaced with porous pavement.

Sand Filter Retrofits - are suitable where space is limited, because they consume little surface space and
have few site restrictions. Since sand filters cannot treat large drainage areas, retrofitting many small
individual sites may be the only option. This option may be expensive.

Storm Drain Outfalls - New stormwater treatment practices can be constructed at the outfalls of existing
drainage systems. The new stormwater treatment practices are commonly designed as gff-line devices to
treat the first flush volume and bypass larger storms. Water quality swales, bioretention areas, sand filters,
constructed stormwater wetlands, and wet basins are commonly used for this type of retrofit. Other
stormwater treatment practices may also be used if there is enough space for construction and
maintenance.

Specific Redevelopment Projects

Redevelopment projects present unique challenges for controlling stormwater. It is possible that site
constraints may prevent a redevelopment project from complying with one or more of the Stormwater
Management Standards. Even if a redevelopment project cannot meet all of the Standards, there may be
ample opportunity to improve existing site conditions depending on the other water quality or quantity
issues in the watershed. The following special considerations provide unique opportunities for identifying
how existing conditions may be improved:
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A. Groundwater Recharge Areas - Redevelopment projects located within these areas (Zone II,
Interim Wellhead Protection Areas (IWPA), aquifer protection districts, etc.) should place a high
priority on ground water recharge BMPs.

1) Disconnecting Rooftop Runoff — In some instances, building roof drains connected to the
stormwater drainage system can be disconnected and re-directed to vegetated filter strips,
bioretention facilities, or infiltration structures (dry wells or infiltration trenches).

2) Use of Porous Paving Materials - Existing impermeable pavement in overflow parking or
other low-traffic areas can sometimes be replaced with alternative permeable materials such
as modular concrete paving blocks, modular concrete or plastic lattice, or cast-in-place
concrete grids. Site-specific factors including traffic volumes, soil permeability, maintenance,
sediment loads, and land use must be carefully considered prior to selection.

B. Cold-Water Fisheries - Redevelopment projects adjacent to these areas should place a high
priority on mitigating potential thermal impacts. Techniques to consider include:

1) Maintain Time of Concentration - Time of concentration (Tc) is based on the flow path and
length, ground cover, slope and channel shape. When development occurs, Tc is often
shortened due to the impervious area, causing greater flows to occur over a shorter period of
time. Increasing the Tc will help to reduce the thermal impact of stormwater runoff from
warm surface areas. Options to consider include:

e Increasing the length of the runoff flow path

e Increasing the surface roughness of the flow path
e Detaining flows on site

e Minimizing land disturbance

e Creating flatter slopes.

2) Disconnecting impervious areas — Breaking up large impervious expanses with vegetated
zones will reduce the potential temperature increases of stormwater flowing across hot
pavement.

C. Brownfield Redevelopment — Redeveloping urban and non-urban brownfield sites (which in
Massachusetts includes most “disposal sites” under the Massachusetts Contingency Plan [MCP])
are a Commonwealth priority, with ramifications for urban sprawl as well as the remediation of
historically contaminated properties. Proponents of brownfield redevelopment projects should
evaluate BMPs that will prevent the significant uncontrolled mobilization or remobilization of
soil or ground water contamination. BMP considerations at these sites should consider such
factors as:

e The location of stormwater infiltration units with respect to contaminated areas

e  Ground water mounding effects on the rate and direction of migration of ground water
contaminants

e The location of outfalls

o  Water quality BMPs.

D. Runoff to Impaired Water Bodies — If MassDEP has issued a Total Maximum Daily Load
(TMDL) that establishes a waste load allocation for stormwater discharge and/or a TMDL
Implementation Plan that identifies remedies aimed at reducing the amount of pollutants from
stormwater discharges, proponents may be required to install stormwater BMPs that are
consistent with the TMDL.
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E. Runoffto Areas of Localized Flooding — Project proponents must also understand the potential
impacts of stormwater runoff in areas prone to localized flooding. When completing the
checklist, proponents should consider the capacity of the receiving water and/or storm drainage
system. When evaluating discharges to areas subject to localized flooding, the proponent should
evaluate the ability to maintain and/or improve existing site cover and reduce runoff volume.

Volume 2: Technical Guide for Compliance with the Massachusetts Chapter 3 Page 14
Stormwater Management Standards




OPERATION & MAINTENANCE PLAN / LTPPP




OPERATION AND MAINTENANCE PLAN
AND LONG-TERM POLLUTION PREVENTION PLAN
ARTIS ASSISTED LIVING FACILITY
#1090 AND 1100 MAIN STREET
READING, MASSACHUSETTS

May 28, 2013

GENERAL

The management plan incorporates a combination of the following chain of structural best
management practices to improve water quality of the stormwater runoff from the proposed
roadway and other impervious surfaces, and control runoff to downgradient areas.

1. Deep Sump Catch Basin with Hoods, Oil and Gas Traps
2. Cultec Contactor 100HD Subsurface Infiltration Chambers
3. STC 450i Stormceptor Chamber.

4. Granite Curb Level Spreader

5. Yard Drains

These stormwater management facilities have unique characteristics, uses, planning
considerations and maintenance requirements. The maintenance requirements, as suggested
by the DEP in “Volume 2, Chapter 2: Structural BMP Specifications for the Massachusetts
Stormwater Handbook”, and the suggested schedules are summarized in the following sections.
It is suggested that the following guidelines be adhered to following completion of the project
and then adjusted, as necessary, based on the results of the required inspections and based on
evidence of maintenance history. The owner can submit a revised maintenance schedule to the
Engineering Division for review and approval. The maintenance and repair reports will be
submitted to the Engineering Division and the Conservation Commission annually by January
15" There will be an inspection conducted for all components of the stormwater management
system for major storm events equal to or exceeding 2 inches.

Deep Sump Catch Basin with Hood, QOil and Gas Traps

The catch basins must be inspected four (4) times a year including at the end of foliage and
snow removal season. Inspections shall consist of two tasks: measuring and recording depth of
sediment deposits contained within the basin, and inspecting structural basin, hood, “Snout” and
sump components for damage. The inspection frequency may need to be increased if catch
basins are regularly found to contain a significant amount of trash and sediment.




Artis Assisted Living Facility, #1090 and 1100 Main Street, Reading, MA
Operation and Maintenance Plan / Long-Term Pollution Prevention Plan
May 28, 2013

>

Basins shall be cleaned at least annually using a vacuum truck or when they are found
to contain a significant amount of deposits (whenever the deposit depth is greater than
or equal to one-half the depth from the bottom of the lowest invert) and there is a
significant amount of trash, as specified in the MADEP Stormwater Handbook, Volume
2, Chapter 2, pages 3 through 5.

Damaged basin components shail be repaired as soon after discovery as possible to
ensure that the catch basin functions properly.

Removed basin deposits must be handled as specified in the attached page (Structural
BMPs — Volume 2, Chapter 2, page 5) from the MADEP Stormwater Handbook.

Yard Drains

Yard drain grates and pipe inverts shall to be inspected at the same time as the deep sump
catch basins. Inspections shall consist of two tasks: inspecting structural components for
damage or clogging, and removal of sediment accumulations, leaves and other debris from the
yard drain, if present. Debris and sediment accumulations shall be removed either by hand or
by using a vacuum truck, as deemed necessary.

Cultec 100HD Subsurface Chambers

Recharge systems are prone to failure due to clogging. Adherence to this aggressive
maintenance plan and schedule preserves effectiveness of the system.

>

The subsurface system will be inspected after every major storm for the first few months
after construction to ensure that proper function has been achieved. Thereafter, the
area will be inspected at least four times a year. Water levels in the chambers should be
recorded over several days to check drainage.

The inspection ports for the recharger system will be inspected after every major storm
and the collected debris removed.

Any required cleaning or other action will be documented and completed within seven
business days.

Ponded water inside the chambers (as visible from the inspection ports) after 24 hours
or several days most likely indicates that the bottoms of the pipes are clogged.

The inspection, cleaning and maintenance responsibility for the site drainage system
shali belong to the owner.

If inspection indicates that replacement or major repair is required, a work plan will be
submitted within 7 days to the Engineering Division for review and repair.
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Stormceptor STC 450i Water Quality Chambers

Regulating the sediment and petroleum product input to the proposed water quality system
is the priority maintenance activity. Sediments and any oil spillage should be trapped and
removed before they reach the chambers.

>

Stormceptor chamber maintenance shall be performed on a regular basis as
recommended by the manufacturer (described in the attached O & M specifications
from the Stormceptor Maintenance Brochure obtained from the Stormceptor website
(www.stormceptor.com) and as summarized herein. All inspections and all necessary
sediment cleaning repair actions shall be documented in a maintenance log kept by the
property owner.

Conduct initial inspection after construction. Remove any debris, sediments and/or
pollutants accumulations as necessary using a vacuum truck.

Inspect every 6 months the first year of operation. . Remove any debris, sediments or
pollutants as needed.

Inspect at least annually thereafter (frequency of inspection to be adjusted based on
observed accumulation rates). The units are designed to accept 15% of their capacity
in solids annually based on maximum drainage area loading. Removal of sediment,
oils and grease from the system will depend on rates of accumulation.

Inspect after oil, fuel or chemical spill to detect any intrusion of such materials into the
chambers.

Sediment removal is recommended annually, but is likely to vary widely based on site
conditions and loadings. Typical maintenance cleaning can be done with a vacuum
truck. Inspection for each of the Stormceptor units will include a quantification of the
sediment load and oil and grease volumes. This is easily made from the surface with a
tube dipstick with ball valve inserted through the cleanout pipe or other access port.
Depths of sediment indicating maintenance are presented in the following table for the
various models. Inspection of the internal structure should be part of the routine
inspection plan.

All sediment and oil waste materials shall be disposed of in accordance with all

Federal, State and Local regulations.

REQUIRED MAINTENANCE *

Model Sediment Depth (in.)

STC 450i *8

* based on 15% of the interceptor’s sediment storage.
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Granite Curb Level Spreader

The granite curb level spreader should be checked periodically after every major storm to
determine if the berm has been damaged and to determine that the design conditions have not
changed. Any detrimental sediment accumulation should be removed. If riling has taken place
on the berm or adjacent to the level spreader, then the damage should be repaired as soon as
possible. Leaf litter shall be removed from the level spreader area. The vegetation in the vicinity
down gradient of the spreader will be periodically inspected and fertilized to maintain healthy
dense growth.

Removal of Siltation Controls

Al siltation contrals, including, but not limited to, hay bales and silt fence, shall be removed,
with the approval of the Reading Town Engineering Department, as soon as practical after
paving, re-vegetation and total stabilization of the site. Unvegetated areas remaining in the
area of the siltation controls shall be loamed and seeded with the appropriate groundcover
to insure re-vegetation as rapidly as possible after the removal of the siltation controls. In
the case of all proposed stormwater management facilities, during construction of the
proposed stormwater management system the developer shall be the owner and party
responsible for maintenance.

Splil Emergency Response and Shutoff Plan

In the event of an accidental spill of gasoline or oil, there shall provided, and kept on site,
two 36" x 60” “Drain Protector II” rectangular catch basin covers and one 10-foot long “Spill
berm” to provide protection for the drainage system. Both items are available from “Supply
Line Direct”. These items will be stored on site in an easily accessible location and
personnel will be instructed in their proper use.

Ownership / Maintenance Responsibility

The developer / future owner, Artis Senior Living, LLC, shall be the owner and party responsible
for maintenance of the stormwater management facilities during development construction and
post construction long-term maintenance.

Standard #4: Water Quality

The Long-Term Pollution Prevention Plan

> Good housekeeping practices: Prevent or reduce poliutant runoff from the project
development through the use of street sweeping, erosion and catch basin cleaning. It
should be noted that we are seeking credit for TSS removal with street sweeping for this
project.
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>

Provisions for storing materials and waste products inside or under cover: All materials
stored on site shall be stored in a neat and orderly fashion in their appropriate containers
and under a roof or other secure enclosure. Waste products should be placed in secure
receptacles until they are emptied by a licensed solid waste management company in
Massachusetts.

Requirements for routine inspections and maintenance of stormwater BMPs: Follow the
guidelines outlined above.

Spill prevention and response plans:

o Prevention: All materials stored on site shall be stored in a neat and orderly
fashion in their appropriate containers and under a roof or other secure
enclosure. Products will be kept in their original containers with the original
manufacturer's label. Products should not be mixed with one another unless
recommended by the manufacturer. If possible, all of the product should be used
up before disposing of the container. The manufacturer’s recommendations for
proper use and disposal should be followed.

o Response: Manufacturer's recommended methods for cleanup shall be followed.
Spills should be cleaned up immediately after discovery. The spill area shall be
kept well ventilated and personnel shall wear appropriate protective clothing to
prevent injury from contact with a hazardous substance. Spills of toxic or
hazardous material shall be reported to the appropriate State and/or local
authority in accordance with local and/or State regulations.

Provisions for maintenance of lawns, gardens, and other landscaped areas:
Maintenance of the landscaped areas shall be scheduled and supervised by the
developer/future owner and their designated property manager (of any).

Requirements for storage and use of fertilizers, herbicides and pesticides will be in
compliance with all applied laws:

o Fertilizers: Fertilizers shall be applied in the minimum amounts recommended by
the manufacturer. Once applied, fertilizers shall be worked into the soil to limit
exposure to stormwater. Storage shall be under a roof or other secure
enclosure. The contents of any partially-used bags of fertilizer shall be
transferred to a sealable plastic bag or bin to avoid spills.

o Herbicides and Pesticides: Store herbicides and pesticides in original containers
that are closed and labeled, in a secure area out of reach of children and pets.
Avoid storing in damp areas where containers may become moist or rusty.
Herbicides and pesticides shall not be stored near food. Follow the label
instructions strictly about where and how much to apply. Do not put herbicides
and pesticides in the trash or down the drain. Use rubber gloves when handling,
and use an appropriate cartridge mask if using products extensively.
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> Provisions for solid waste management: Waste products shall be placed in secure
receptacles until they are emptied by a licensed solid waste management company in
Massachusetts.

> Pet waste management provisions: The responsibility of managing pet waste lies with
the individual residents who own pets to perform the clean up and disposal of their pet
waste.

> Provisions for operation and management of septic systems: Not applicable. This project
will have sewer service.

> Snow disposal and plowing plans relative to Wetland Resource Areas: Snow disposal
will be in accordance with the Department of Environmental Protection, Bureau of
Resource Protection, Snow Disposal Guidelines, Guideline No. BRPG01-01, effective
March 8, 2001. In general, snow will be plowed in accordance with standard operating
procedures. During construction, snow will be plowed and stored in designated areas
adjacent to the parking lots and roadways.

> Winter road salt and/or sand use and storage restrictions:

o Salt/Sand: Whenever possible, use of environmentally friendly alternatives, i.e.
calcium chloride and sand instead of salt for melting ice, will be considered.

> Street sweeping schedules: In order to minimize the Total Suspended Solids (TSS) load
to the deep-sump catch basins and those BMPs down gradient, street sweeping will be
performed at least four (4) times per year, primarily in spring and fall.

Standard #10: lllicit Discharge Statement

Provisions for prevention of illicit discharges to the stormwater management systems:

There are no proposed illicit discharges to the proposed stormwater management
systems. However, by definition, an illicit discharge does not include discharges from the
following activities or facilities: firefighting, water-line flushing, landscape irrigation,
uncontaminated groundwater, potable water sources, foundation drains, air conditioning
condensation, footing drains, water used for street washing and water used to clean buildings
without detergents. See the information presented in the “Atris Senior Living” plan set for the
proposed locations of the drainage system, stormwater management BMPs, and utilities. Upon
review of said plans, it is evident that there are no entries of illicit discharges into the stormwater
management system. The owner shall be responsible for verifying that there are no illicit
discharges to the stormwater management system (discharges of water into the system other
than stormwater) after the system has been constructed.

» Documentation that stormwater BMPs are designed to provide for shutdown and
containment in the event of a spill or discharges to or near critical areas, or from land
uses with higher potential pollutant loads (LUHPPL): The project does not discharge to
or near critical areas and is not a LUHPPL.
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» Training for staff or personnel involved with implementing Long-Term Pollution
Prevention Plan: The responsibility lies with Artis Senior Living, LLC (the
developer/future owner), and any designated Facility Manager.

» List of emergency contacts for implementing Long-Term Pollution Prevention Plan for
the assisted living facility: The responsibility lies with Artis Senior Living, LLC (the
developer/future owner) and any designated Facility Manager during construction and
post construction pollution control

Current Owner: The Goddard Family Trust
#1090 Main Street
Reading, MA 01887

Applicant/Devloper Contact Info:

Artis Senior Living, LLC
c/o Jason Erb or Jay Hicks
1651 Old \Meadow Road

McLean, VA 22102
(410) 259-1736
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LONG TERM INSPECTION AND MAINTENANCE REPORT FORM

ARTIS ASSISTED LIVING FACILITY
#1090 AND 1100 MAIN STREET
READING, MASSACHUSETTS

INSPECTIONS TO BE CONDUCTED AT THE FREQUENCY SPECIFIED IN THE
FACILITY OPERATION AND MAINTENANCE PLAN AND ORDER OF CONDITIONS
Maintenance and repair reports must be submitted to the Engineering Division and
Conservation Commission annually by January 15",

Date:

Inspected By:

Days Since Last Rainfall: Amount of Last Rainfall:

BMP BMP BMP Depth Corrective Action
Installed as Maintenance Sediment Needed
designed? Required? Build-Up And Notes

(circle one) (circle one)

2 Catch Basins at

Parking Lot Yes No Yes No
(Inspect Grates,
Basin structure,
,Hood, Snout Oil

Trap, and Gas trap)

Remarks:
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LONG TERM INSPECTION AND MAINTENANCE REPORT FORM

ARTIS ASSISTED LIVING FACILITY
#1090 AND 1100 MAIN STREET
READING, MASSACHUSETTS

INSPECTIONS TO BE CONDUCTED AT THE FREQUENCY SPECIFIED IN THE
FACILITY OPERATION AND MAINTENANCE PLAN AND ORDER OF CONDITIONS
Maintenance and repair reports must be submitted to the Engineering Division and
Conservation Commission annually by January 15",

Date:

Inspected By:

Days Since Last Rainfall: Amount of Last Rainfall:

Yard Drains
(Inspect Grates, Basin structure
and inverts; remove accumulated leaves and sediment)

Yard Drain Location BMP Depth Corrective Action Needed
and Conditions Maintenance Sediment And Notes
Required? Build-Up
(circle one)
Yes No
Remarks:
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LONG TERM INSPECTION AND MAINTENANCE REPORT FORM

ARTIS ASSISTED LIVING FACILITY
#1090 AND 1100 MAIN STREET
READING, MASSACHUSETTS

INSPECTIONS TO BE CONDUCTED AT THE FREQUENCY SPECIFIED IN THE
FACILITY OPERATION AND MAINTENANCE PLAN AND ORDER OF CONDITIONS
Maintenance and repair reports must be submitted to the Engineering Division and
Conservation Commission annually by January 15"

Date:

Inspected By:

Days Since Last Rainfall: Amount of Last Rainfall:
Stormceptor STC 450i
(STC)
Pipe Conditions Sediment Depth Maintenance Performed
Remarks:
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LONG TERM INSPECTION AND MAINTENANCE REPORT FORM

ARTIS ASSISTED LIVING FACILITY
#1090 AND 1100 MAIN STREET
READING, MASSACHUSETTS

INSPECTIONS TO BE CONDUCTED AT THE FREQUENCY SPECIFIED IN THE
FACILITY OPERATION AND MAINTENANCE PLAN AND ORDER OF CONDITIONS
Maintenance and repair reports must be submitted to the Engineering Division and
Conservation Commission annually by January 15"

Date:

Inspected By:

Days Since Last Rainfall: Amount of Last Rainfall:

Cultec Stormwater Management Area
Refer to Cultec O. & M. Manual For Maintenance Requirements and Sample Log

Chamber Conditions Maintenance Performed Sediment Depth

Remarks:
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LONG TERM INSPECTION AND MAINTENANCE REPORT FORM

ARTIS ASSISTED LIVING FACILITY
#1090 AND 1100 MAIN STREET
READING, MASSACHUSETTS

INSPECTIONS TO BE CONDUCTED AT THE FREQUENCY SPECIFIED IN THE
FACILITY OPERATION AND MAINTENANCE PLAN AND ORDER OF CONDITIONS
Maintenance and repair reports must be submitted to the Engineering Division and
Conservation Commission annually by January 15"

Date:

Inspected By:

Days Since Last Rainfall: Amount of Last Rainfall:

Granite Curb Level Spreader

Curb and Riprap Conditions Maintenance Performed Sediment Depth

Remarks:
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Water Resources Research Center (413) 545-5532
Blaisdell House, UMass (413) 545-2304 FAX
310 Hicks Way www.mastep.nhet

Amherst, MA 01003

MASTEP Technology Review

Technology Name: Stormceptor 450i.

Studies Reviewed: Multi-Phase Physical Model Testing of a Stormceptor STC450i

Date: March 14, 2009
Reviewers: Jerry Schoen
Rating: 2

Brief rationale for rating:

This laboratory study is generally well conducted and documented. No documentation of a quality assurance
project, plan but quality control data was reported. Sediment analysis was done by the SSC method, but not
the TSS method. Although SSC is considered by many scientists to be the preferred method, it is at odds with
Massachusetts stormwater regulations, which are based on TSS treatment. Comparing SSC and TSS results
is considered an inexact science.

TARP Requirements Not Met*:
] No documentation of a Quality Assurance Project Plan
. TSS analysis was not performed.

Other Comments

e SSC removal efficiency, calculated according to the NJDEP weighted formula, was 59.5 — 63.6%.

e SSC removal evaluated using event mean concentration and modified mass balance method, the latter
considered to be a particularly accurate method of evaluating sediment removal in a laboratory setting.

» Particle Size Distribution (with d50 of 67 microns) closely matched the 55% sand, 40% silt, 5% clay mix
recommended by NJDEP.

¢ Afull range of flows (2% - 125%) was tested.

e Scour test was performed at 500% of design flow. This is more rigorous than the 125% recommended for
scour tests. Effluent concentrations for the scour tests ranged from 5.9 — 6.1mg/l, not considered a
significant level of scour.

* Laboratory testing was based on the NJDEP TARP laboratory testing guidelines.

Water Resources Research Center Page 1
University of Massachusetts — Amherst 3/31/2009
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