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I. INTRODUCTION

The following report provides an analysis of the stormwater drainage conditions that will result from
the re-development of the subject site into a CVS pharmacy. The site is located along the southerly
side of Massachusetts Avenue, (a.k.a. Route III) and is identified by the Acton Assessor's Office as
Map F3, Lot 128.

The site (Lot 128 containing 57,677sf plus a portion of Lot 118-2 containing 7,080sf, totaling 64,757sf
of land) is currently partially paved with an existing "Goodyear" Tire and related parking and
landscaped areas. The property is bound to the north by Massachusetts Avenue (a.k.a. Route 111), a
two-way, two-lane road under State jurisdiction, to the south by vacant land (Lot 118-2), to the west by
"TD Bank" (Lot 127) along with a utility and access easement between the existing site and the "TD
Bank", and to the east by the "Acton Children's School" (Lot 134). The properties described above
along with the utility and access easement are under common ownership. The site is located entirely in
the flood hazard Zone X (areas outside the 100 year flood plain) per FEMA mapping.

This report includes an analysis of the existing and proposed drainage characteristics of the site
including building, parking and landscaped areas, and provides a detailed analysis of the proposed
stormwater management facilities and best management practices (BMPs) that will control the
stormwater outflow associated with the post-redeveloped site.

This report addresses a comparative analysis of the pre and post development site stormwater runoff
conditions with the following primary design constraints being:

1. Meeting the standards of the Massachusetts Department of Environmental Protection
Agency's Stormwater Management Standards,

2. Complying with the Town of Acton' s Site Plan Special permit regulations for Drainage
Calculations (Section 3.6), as well as adherence to the Town's stormwater runoff bylaw
(10.4.3.1).

H. DRAINAGE - EXISTING SITE CONDITIONS

The subject site is part of a larger watershed, which has been analyzed in this report and separated into
two drainage areas, E- 1 and E-2. The larger watershed was analyzed as part of this design in order to
ensure that peak rate of runoff from the Site will be reduced, demonstrating that there will be no
negative impact to the respective discharge points DPE- 1 (wetlands) & DPE-2 (Abutting properties to
south).

Drainage Area E- 1 is further separated into two drainage sub-basins called drainage area E- I and
drainage area B-IA. The first sub-basin Drainage Area E- I contains 310,012 sf of land which consists
of pavement, woods and landscaped areas that sheetfiow to inlets before being discharged to the
wetlands untreated or via direct sheetfiow into the wetlands untreated (Design Point DPE-l). The
second sub-basin (E-IA) contains 5,430 sf of land which consists of pavement and landscaped areas
that sheetfiows into inlets before being discharged to the wetlands untreated, similar to drainage area
B-I.

Drainage Area E-2 contains 81,486 sf of land which consists of pavement, woods and landscaped areas
that sheet flow untreated onto the abutting properties to the south (DPE2).

Calculations in this report will demonstrate that the peak rate of runoff discharged from the proposed
site as a whole has been reduced, thus demonstrating that there will be no negative impacts to the
wetlands (DPE1) located downstream of the development along with the abutter properties to the south
(DPE2).

All of the existing drainage areas are shown on "Existing Drainage Tributary Map" which is included
within the Appendices of this report.
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III. DRAINAGE- PROPOSED SITE CONDITIONS

The post-development conditions include a 13,602 sf +1- CVS pharmacy (footprint) along with
associated site improvements which include stormwater management facilities, utility improvements,
parking areas, landscaping, lighting, and various site improvements as illustrated on the Site
Development Plans prepared by Bohler Engineering. It should be noted that post development
conditions will result in an increase in the amount impervious areas which will be mitigated by the new
stormwater management facilities described within this report.

The goals of the stormwater management system design were to maintain existing site drainage
patterns, mitigate peak post development flows, and improve the water quality of the stormwater
leaving the site and ultimately the receiving drainage systems and resource areas. The proposed
drainage system on-site includes a series of deep-sump hooded catch basins and manholes which are
routed into stormwater quality units and into an underground detention system before discharging to
the existing 24" drain line located within the Town's drainage easement on-site. This area ultimately
discharges to the existing vegetated wetland located to the east.

Water quality will be improved for the developed site through a combination of various measures
including deep-sump hooded catch basins, and stormwater quality units. These treatments will greatly
enhance the amount of total suspended solids (TSS) removed from site runoff compared to the existing
condition. in the proposed condition, runoff from impervious areas will achieve greater than 80% TSS
removal, compared to the existing conditions, which provide little, if any, TSS removal.

Similar to existing conditions, the post-development site has been divided into two separate drainage
areas, P-i and P-2. Drainage area P-I is further broken into four sub-drainage areas. These sub-
drainage areas are known as P-IA, P- lB. P-IC and P1 -D. All of these sub-drainage areas eventually
discharge to the wetland located to the east (DPP 1).

Drainage area P-lA, which is the developed portion of the project, consists of 65,255 sf of pavement,
meadow and landscaped areas. Stormwater from this area is collected via deep-sump hooded catch
basins before being routed through stormwater quality units. This area will then be conveyed into an
underground detention basin before leaving the site via an Outlet Control Structure which eventually
discharges to the town's 24" pipe located on the north side of the property and then to the wetland
(DPP 1). The outlet control structure has been designed to detain stormwater while reducing peak rates
of discharge when compared to existing conditions for all storm events.

Drainage area P-lB consists of the runoff area from the roof of the CVS building and contains 13,602
sf of impervious area. Stormwater from this area is collected via roof drains and is then routed through
the underground detention basin described above.

Drainage area P-IC consists of 232,975 sf of pavement, woods, meadow and landscaped areas. This
area encompasses a portion of the site that is to be cleared and rough graded for potential future
development along with existing areas that drain to the wetlands. Stormwater from this area sheetfiows
to inlets that are piped to the wetlands or by direct sheetfiow into the wetlands (Design Point DPP-1) as
in existing conditions, however the stormwater runoff is slowed by the planting of meadow grass
which helps promote infiltration and groundwater recharge.

Drainage area P-ID consists of 12,845 sf of pavement and landscaped areas. Stormwater from this area
sheetfiows to inlets within the State ROW that are piped to the wetlands (Design Point DPP-l) as in
existing conditions. Areas that sheetfiow into the ROW were minimized to the extent practicable given
the site, grading and shallow depth to groundwater constraints.

Drainage area "P-2" consists of 72,164 sf of woods, landscaped areas and pavement. Stormwater from
this area flows to the abutting properties to the south, similar to existing conditions.

Please refer to the "Proposed Drainage Tributary Map" included within the Appendices of this report
for a graphical representation of the proposed drainage areas.
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IV. DRAINAGE ANALYSIS METHODOLGY

The methodology utilized to design the subject stormwater management system to demonstrate
compliance with the Town of Acton, State and Federal requirements/guidelines is based on the SCS
TR 55 Urban Hydrology for small watersheds method.

In addition, times of concentration were generated from the SCS TR 55 Urban Hydrology for small
watersheds method. Runoff coefficients for the existing and post-development conditions were
developed using widely accepted runoff coefficients.

Compliance with the Massachusetts Department of Environmental Protection's Stormwater
Management Standards and the Town of Acton Requirements has been achieved through the proposed
drainage system design. The rainfall rates used were based on the SCS TR 55 Urban Hydrology rates.

V. DRAINAGE ANALYSIS RESULTS

The analysis of post development stormwater conditions indicate that the peak rates of runoff and
volumes to the design points will be decreased compared to the existing conditions, as shown on the
attached tables.

Table 1 - Stormwater Runoff Rate - Summary to Design Point 1 (DPP-1, Wetlands)

Sto till I rui I cii

2 year
10 year
25 year

100 year

tRii

16.54
22.97

17.94
23.96

6.99
12.90

-0.43
-1.10
-1.40
-0.99

7.42
14.00

Table 2- Stormwater Runoff Rate - Summary to Design Point 2 (DPP-2, Offsite)

S1irItFrciIIivnc

2 year
10 year
25 year

100 year

EP
2.43
4.84
6.31
858

knP
2.28
4.45
5.77
7.79

-0.39
-0.54
-0.79

DISCHARGE TO EXISTING 24" PIPE

As mentioned in the body of this report, stormwater from the underground detention basin is proposed
to discharge to the existing 24" pipe located in the drainage easement at the front of the property. In
order to discharge to this pipe, the Town Engineer requested that calculations be included within this
report to demonstrate that the time of concentration corresponding to the peak rate of discharge for the
subject site to the municipal conveyance system is offset from the peak rate of flow from upstream
tributary runoff. The methodology for completing this analysis included determining the upstream
area contributing to the 24" pipe, and calculating the time of concentration, and corresponding time of
peak flow for this area in the 24" pipe. These calculations have been provided and demonstrate that
the peak rate of discharge from the subject site to the municipal pipe will be offset approximately one
half hour compared to the time of peak rates calculated for the upstream tributary areas. As a result,
and given the relatively small tributary drainage area associated with the CVS development (1.81 ac)
compared to the upstream area contributing to the flow to the 24" pipe (65.0 ac), it is reasonable to
conclude that the capacity of the existing pipe will not be compromised as a result of the site's
proposed stormwater discharge. See supporting calculations within appendices of this report.
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VI. CONCLUSIONS

Analysis of the proposed stormwater management system indicates that the proposed development will
ultimately result in a decrease in the post-development peak runoff rates. Additionally, the proposed
best management practices will provide the benefits of improving TSS removal for the site's runoff
prior to discharge to the municipal drainage system, as well as to their respective design points. As a
result, there will be no negative impacts to the existing drainage infrastructure or receiving waters as a
result of the proposed development.

VII. STORMWATER MANAGEMENT STANDARDS

As outlined below, the proposed drainage system was designed in accordance with the Massachusetts
Stormwater Management Policy.

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

Runoff from impervious areas on site will be collected via deep sump catch basins and treated by
stormwater quality units.

Standard #2: Stormwater management systems shall be designed so that post-development peak
discharge rates do not exceed pre-development peak discharge rates.

Runoff rates for the post-redevelopment conditions were calculated for the 2-year, 10-year, 25-year and
100-year 24-hour storm events and as demonstrated within this report, peak post-development stormwater
runoff rates do not exceed pre-development rates.

Standard #3: 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, stormwater best management practices, and good operation and maintenance.

Due to the shallow groundwater conditions demonstrated by the geotechnical investigations, the site was
not conducive towards infiltration, therefore the site design used an approach that minimized or replicated
disturbance of existing trees. Areas planted with meadow grass will slow down stormwater runoff to help
improve infiltration and recharge when compared to the existing condition. The water balance calculations
included in the Appendix of this report demonstrate that loss of annual recharge to groundwater will be
eliminated I minimized.

Standard #4: Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspended Solids (TSS).

Water quality measures have been provided for this site including stormceptor units in combination with of
deep sump and hooded catch basins to achieve a "process train" of TSS removal. The total TSS for each
process train exceeds the 80% TSS requirement.
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Standard #5: 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.

The proposed use is a land use with higher potential pollutant loads and the proposed project has been
designed to provide exceed 44% pretreatment TSS removal.

Standard #6: Stormwater discharges within the Zone LI or Interim Weithead Protection Area of a
public water supply, and stormwater discharges near or to any other critical area, require the use of
the specific source control and pollution prevention measures and the specific structural stormwater
best management practices determined by the Department to be suitable for managing discharges to
such areas, as provided in the Massachusetts Stormwater Handbook.

The site does not contain, nor directly discharge to any critical areas, as defined by the Department of
Environmental protection.

Standard #7: A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable.

The site qualifies as a re-development as we are improving the site from existing conditions with the
reduction of peak rates and the water quality measures introduced. Standards 1, 2, 4, 5, 6, 7, 8, 9 & 10 have
been met. All other standards have been met to the maximum extent practicable.

Standard #8: 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) shall be developed and implemented.

An erosion and sediment control plan has been developed for this project implementing: silt fence, a
crushed stone construction exit, catch basin inlet protection, and provisions for stabilizing disturbed areas.

Standard #9: A long-term operation and maintenance plan shall be developed and implemented to
ensure that stormwater management systems function as designed.

An Operation and Maintenance Plan for the proposed BMP's has been developed for this project and is
included within the appendices of this report.

Standard #10: All illicit discharges to the stormwater management system are prohibited.
No illicit discharges will be created as part of the site construction in the area in question.
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APPENDIX 2

NRCS Soil Mapping
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Custom Soil Resource Report

Map Unit Legend

Middlesex County, Massachusetts (MAOI7)

307C

	

Paxton fine sandy loan,, 8 to 15 percent slopes,

	

Acres In AOl

3.2
extremely stony

623C -

	

Woodbrldge4irban land complex, 3 to 15

Totals for Area of interest

	

13.6

Map Unit Symbol Map Unit Name

percent slopes

Udorthents-Urban land complex656

5.4

5.0

Percent of AOl

23.6%

39.3%

37.0%

100.0%
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APPENDIX 3
PRE- AND POST-BE VELOPMENT WA TERSHEJ) MAPS
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APPENDiX 4
STORM WA TER ATTENUATION CALCULATIONS

AND RAiNFALL DATA
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TRB Acton 6-24-13
Prepared by Bohier Engineering

	

Printed 6/24/2013

	

HydroCAD® 9.00

	

s/n 02612 © 2009 HydroCAD Software Solutions LLC

	

Page 2

Area Listing (all nodes)

	Area

	

CN

	

Description

	

(acres)

	

(subcatchment-numbers)

	

1.547

	

71

	

Meadow, non-grazed, HSG C (P-IA, P-IC)

	

8.469

	

73

	

Woods, Fair, HSG C (E-I, E-2, P-IC, P-2)

	

2.882

	

74

	

>75% Grass cover, Good, HSGC (E-I, E-2, P-IA, P-IC, P-2, PI-D)

	

0.082

	

79

	

50-75% Grass cover, Fair, HSG C (E-IA)

	

5.243

	

98

	

Paved parking & roofs (E-1, E-IA, E-2, P-IA, P-lB. P-IC, P-2, P1-D)

	

18.222

	

TOTAL AREA



TRB Acton 6-24-13

	

Type II! 24-hr 2-yr Rainfall=3. 10"
Prepared by Bohier Engineering

	

Printed 6/24/2013
H3dr0CAD® 9.00 s/n 02612 @2009 HidroCAD Software Solutions LLC

	

Pe 3

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Star-md method

	

Subcatchment E-1: Stormwater Runoff to Runoff Area=31 0,012 Sf 26.15% Impervious Runoff Depth>1 .32"
Flow Length=848' Tc=20.2 mm CN=80 Runoff=7.30 cfs 0.782 af

	

SubcatchmentE-IA: to wetlands via Mass Runoff Area=5,430 sf 34.44% Impervious Runoff Depth>1.75"
Tc=6.0 mm CN=86 Runoff0.26 cfs 0.018 af

	

Subcatchment E-2: Offsite to South AbutterRunoff Area8l ,486 sf 16.40% Impervious Runoff Depth>1 .14"
Tc=6.0 mm CN=77 Runoff=2.43 cfs 0.178 af

Subcatchment P-IA: Developed Site

		

Runoff Area=65255 sf 65.10% Impervious Runoff Depth>1 .99"
Flow Length=673' Tc=6.1 mm CN=89 Runoff=3.46 cfs 0.248 af

SubcatchmentP-IB: CVS Building

		

Runoff Area=13,602 sf 100.00% Impervious Runoff Depth>2.87"
Tc=6.0 mm CN=98 Runoff=0.94 cfs 0.075 at

	

SubcatchmentP-IC: Undeveloped Site Runoff Area=232,975 Sf 24.32% Impervious Runoff Depth>1 .26"
Flow Length=887' Tc=14.5 mm CN=79 Runoff=5.93 cfs 0.561 af

	

SubcatchmentP-2: Offslteto South AbutterRunoff Area=72,164 sf 18.52% Impervious Runoff Depth>1.20"
Tc=6.0 mm CN=78 Runoff=2.28 cfs 0.166 af

	

Subcatchmentp1-D: to wetlands via Mass Runoff Area=12,845 sf 46.43% Impervious Runoff Depth>1 .67"
Tc=6.0 mm CN=85 Runoff=0.58 cfs 0.041 af

Reach OPEl: TO WETLANDS

Reach DPE2: OFFSITE

Reach DPPI: TO WETLANDS

Reach DPP2: OFFSITE

Inflow=7.42 cfs 0.801 af
Outflow=7.42 cfs 0.80 1 af

Inflow=2.43 cfs 0.178 af
Outflow=2.43 cfs 0.178 af

Inflow=6.99 cts 0.916 at
Outfiow=6.99 cfs 0.916 at

lnflow=2.28 cfs 0.166 at
Outhow2.28 cfs 0.166 at

-J

Pond UG: Underground Detention System Peak EIev=183.38' Storage=5,368 Cf Inflow4.40 cfs 0.323 at
OuthowO.78 cfs 0.314 af

	

Total Runoff Area = 18.222 ac Runoff Volume = 2.068 af Average Runoff Depth = 1.36"
71.23% Pervious = 12.980 ac 28.77% Impervious 5.243 ac

J



TRB Acton 6-24-13

	

Type III 24-hr2-yr Rainfall=3. 10"
Prepared by Bohler Engineering

	

Printed 6/24/2013
HydroCAD® 9.00 s/n 02612 © 2009 HydroCAD Software Solutions LLC

	

Pe 4

Summary for Subcatchment E-1: Stormwater Runoff to Wetlands

	

Runoff

	

=

	

7.30 cfs @ 12.28 hrs, Volume=

	

0.782 af, Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr RainfalI=3.10"

Area (si) CN Description

	

81,067

	

98 Paved parking & roofs

	

57,707

	

74 >75% Grass cover, Good, HSG C

	

171,238

	

73 Woods,FairHSGC

	

310,012

	

80 Weighted Average

	

228,945

	

73.85% Pervious Area

	

81,067

	

26.15% Impervious Area

Tc Length Slope Velocity Capacity Description

	

mm)

	

(feet)

	

(ft/ft)

	

(ft/sec)

	

(cfs

	

16.5

	

50 0.0400

	

0.05

	

Sheet Flow, A-B
Woods: Dense underbrush n= 0.800 P2= 3.10"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, C-D
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, D-E

ppaved Kv= 16.1 fps

	

20.2

	

848 Total

Summary for Subcatchment E-IA: to wetlands via Mass Ave drainage

	

Runoff

	

=

	

0.26 cfs @ 12.09 hrs, Volume=

	

0.018 af, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr Rainfall=3.10"

Area(sf) CN Description

	

1,870

	

98 Paved parking & roofs

	

3,560

	

79 50-75% Grass cover, Fair, HSG C
5,430 86 Weighted Average

	

3,560

	

65.56% Pervious Area

	

1,870

	

34.44% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft)

	

(filsec)

	

cfs)

	

6.0

	

Direct Entry, direct

	

2.4

	

538 0.0560

	

3.81

	

0.7

	

100 0.0200

	

2.28

	

0.6

	

160 0.0750

	

4.41



TRB Acton 6-24-13

	

Type II! 24-hr 2-yr Rain fa!I=3. 10"
Prepared by Bohier Engineering

	

Printed 6/24/2013
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Pace

Summary for Subcatchment E-2: Offsite to South Abutter

	Runoff

	

=

	

2.43 cfs @ 12.09 hrs, Volume=

	

0.178 af, Depth> 1.14'

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description

	

13,366

	

98 Paved parking & roofs
7,854 74 >75% Grass cover, Good, HSG C

	

60,266

	

73 Woods, Fair, HSG C

	

81,486

	

77 Weighted Average

	

68,120

	

83.60% Pervious Area

	

13,366

	

16.40% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(Jp)

	

(feet)

	

(ftfft)

	

(ft/sec)

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Subcatchment P-IA: Developed Site

	Runoff

	

=

	

3.46 cfs i 12.09 hrs, Volume=

	

0.248 af, Depth> 1.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr Rainfall=3.10"

Area (Sf) CN Description

	

42,483

	

98 Paved parking & roofs
9,005 74 >75% Grass cover, Good, HSG C

	

13,767

	

71 Meadow, non-grazed, HSG C

	

65,255

	

89 Weighted Average

	

22,772

	

34.90% Pervious Area

	

42,483

	

65.10% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mipL)

	

(feet)

	

(ft/ft)

	

(ftlsec)

	

lots)

	

3.5

	

50 0.5000

	

0.24

	

Sheet Flow, Al - BI
Grass: Bermuda n= 0.410 P2= 3.10"

	

1.3

	

344 0.0700

	

4.26

	

Shallow Concentrated Flow, BI -Cl
Unpaved Kv= 16.1 fps

	

0.8

	

182 0.0380

	

3.96

	

Shallow Concentrated Flow, Cl - Dl
Paved Kv=20.3fps

	

0.5

	

97 0.0050

	

3.21

	

2.52 Pipe Channel, El -Fl
12.0" Round Area= 0.8 sf Perim= 3.1' r 0.25' n 0.013

	

6.1

	

673 Total

]
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Summary for Subcatchment P-IB: CVS Building

Runoff

	

=

	

0.94 cfs

	

12.08 hrs, Volume

	

0.075 af, Depth> 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr RainfaII=3.10"

Area (sf) CN Description

	

13,602

	

98 Paved parking & roofs

	

13,602

	

100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(mm)

	

(feet)

	

(MD (ft/sec)

	

(cfs)
6.0 Direct Entry, DIRECT

Summary for Subcatchment P-IC: Undeveloped Site

Runoff

	

=

	

5.93 cfs @ 12.20 hrs, Volume=

	

0.561 af, Depth> 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr RainfaII3.10"

Area (sf) CN Description

	

56,652

	

98 Paved parking & roofs
36,205 74 >75% Grass cover, Good, HSG C

	

86,491

	

73 Woods, Fair, HSG C

	

53,627

	

71 Meadow1 non-grazed, HSG C
232,975 79 Weighted Average

	

176,323

	

75.68% Pervious Area

	

56,652

	

24.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(mm)

	

(feet)

	

(ft/ft)

	

(ftlsec)

	

(cfs)
Sheet Flow, A-B

	Woods: Light underbrush n= 0.400 P2= 3.10"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, C-D
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, D-E
Unpaved Kv 16.1 fps
Shallow Concentrated Flow, E- F
Unpaved Kv= 16.1 fps

	

9.5

	

50 0.0400

	

0.09

	

1.0

	

180 0.0360

	

3.05

	

0.1

	

50 0.5000

	

11.38

	

3.3

	

452 0.0200

	

2.28

	

0.6

	

155 0.0770

	

4.47

	

14.5

	

887 Total
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Summary for Subcatchment P-2: Offsite to South Abutter

Runoff =

	

2.28 cfs

	

12.09 hrs, Volume=

	

0.166 af, Depth> 1.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr Rainfall=3.10"

Area (sO CN Description

	

13,366

	

98 Paved parking & roofs

	

7,901

	

74 >75% Grass cover, Good, HSG C

	

50897

	

73 Woods, Fair, HSG C

	

72,164

	

78 Weighted Average

	

58,798

	

81.48% Pervious Area

	

13,366

	

18.52% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) (ftlsec)

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Subcatchment P1-0: to wetlands via Mass Ave drainage

Runoff

	

=

	

0.58 cfs © 12.09 hrs, Volume=

	

0.041 af, Depth> 1.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr Rainfall=3.10

Area (sO CN Description

	

5,964

	

98 Paved parking & roofs

	

6,881

	

74 >75% Grass cover, Good, HSG C

	

12,845

	

85 Weighted Average

	

6,881

	

53.57% Pervious Area

	

5,964

	

46.43% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) (ft/sec)

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Reach DPEI: TO WETLANDS

Inflow Area =

	

7.242 ac, 26.29% Impervious, Inflow Depth> 1.33" for 2-yr event
Inflow

	

=

	

7.42 cfs t 12.28 hrs, Volume=

	

0.801 af
Outflow =

	

7.42 cfs @ 12.28 hrs, Volume=

	

0.801 af, Atten 0%, Lag= 0.0 mm

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt 0.01 hrs
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Summary for Reach DPE2: OFFSITE

Inflow Area =

	

1.871 ac, 16.40% Impervious, Inflow Depth> 1.14" for 2-yr event
Inflow

	

=

	

2.43 cfs @ 12.09 hrs, Volume=

	

0.178 af
Outflow =

	

2.43 cfs @ 12.09 hrs, Volume=

	

0.178 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPPI: TO WETLANDS

Inflow Area =

	

7.454 ac, 36.56% Impervious, Inflow Depth> 1.47" for 2-yr event
Inflow

	

=

	

6.99 cfs © 12.20 hrs, Volume=

	

0.916 af
Oufflow =

	

6.99 cfs

	

12.20 hrs, Volume=

	

0.916 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPP2: OFFSITE

Inflow Area =

	

1.657 ac, 18.52% Impervious, Inflow Depth> 1.20" for 2-yr event
Inflow

	

=

	

2.28 cfs @ 12.09 hrs, Volume=

	

0.166 af
Outflow =

	

2.28 cfs @ 12.09 hrs, Volume

	

0.166 af, Atten 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt 0.01 hrs

Summary for Pond UG: Underground Detention System

Inflow Area =

	

1.810 ac, 71.12% Impervious, Inflow Depth> 2.14" for 2-yr event
Inflow

	

=

	

4.40 cfs c 12.09 hrs, Volume=

	

0.323 af
Outflow =

	

0.78 cfs @ 12.55 hrs, Volume=

	

0.3 14 af, Atten= 82%, Lag 27.8 mm
Primary =

	

0.78 cfs © 12.55 hrs, Volume=

	

0.314 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 183.38' 12.55 hrs Surf.Area= 6,300 sf Storage= 5,368 cf
Flood Elev= 186.00' Surf.Area= 6,300 sf Storage 13,909 Cf

Plug-Flow detention time= 88.9 mm calculated for 0.314 af (97% of inflow)
Center-of-Mass det. time= 73.1 mm (872.1 - 799.0)

Volume

	

Invert

	

Avail.Storaqe Storage Description
#1

	

181.75'

	

8176 Cf 42.00'W x 150.00'L x 4.O0'H Prismatoid
25,200 cf Overall - 5,733 Cf Embedded = 19,467 Cf x 42.0% Voids

#2

	

182.50'

	

5,733 cf 30.0" D x 146.O'L Pipe Storage x 8 Inside #1
13,909 cf Total Available Storage

Device Routinq

	

Invert Outlet Devices
#1 Primary

	

181.75' 12.0" Round Culvert
L= 67.0' CMP, projecting, no headwall, Ke= 0.900
Outlet Invert= 181.52' S= 0.0034 'I' Cc= 0.900
n= 0.013 Concrete sewer w/manholes & inlets

#2 Device 1

	

181.75' 5.0" Vert. OrificelG rate C= 0.600
#3 Primary

	

183.85' 38.0 deg Sharp-Crested Vee!Trap Weir C= 2.58



J
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Paqe

rimary Outflow Max=0,78 cfs @ 12.55 hrs HW=183.38' (Free Discharge)
Culvert (Passes 0.78 cfs of 2.92 cfs potential flow)
2OrificelGrate (Orifice Controls 0.78 cIa @ 5.75 fps)

3=Sharp.Crested Veellrap WeIr ( Controls 0.00 cfs)
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Paae 10

Time span=0.00-24.00 hrs, dtO.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-Ind method

	

Subcatchment E-1: Stormwater Runoff to Runoff Area=31 0,012 Sf 26.15% Impervious Runoff Depth>2.45"
Aow Length=848' Tc=20.2 mm CN=80 Runoff=1 3.80 cfs 1.454 af

	

SubcatchmentE-IA: to wetlands via Mass Runoff Area=5,430 sf 34.44% Impervious Runoff Depth>3.00"
Tc=6.0 mm CN=86 Runoff=0.43 cfs 0.031 af

	

SubcatchmentE-2: Offsiteto South AbutterRunoffArea=81,486 sf 16.40% Impervious Runoff Depth>2.21"
Tc=6.0 mm CN=77 Runoff=4.84 cfs 0.344 af

SubcatchmentP-IA: Developed Site

		

Runoff Area=65,255 sf 65.10% Impervious Runoff Depth>3.29"
Flow Length=673' Tc6.1 mm CN=89 Runoff=5.64 cfs 0.411 af

SubcatchmentP-IB: CVS Building

		

Runoff Area=13602 Sf 100.00% Impervious Runoff Depth>4.26"
Tc=6.0 mm CN=98 Runoffl.37 cfs 0.111 af

	

SubcatchmentP-IC: Undeveloped Site Runoff Area=232,975 sf 24.32% Impervious Runoff Depth>2.37"
Flow Length=887' Tc=14.5 mm CN=79 Runoff=1 1.42 cfs 1.056 af

	

SubcatchmentP-2: Offsiteto South AbutterRunoffArea=72,164 sf 18.52% Impervious Runoff Depth>2.29"
Tc=6.0 mm CN=78 Runoff=4.45 cfs 0.316 af

SubcatchmentPl-D: to wetlands via Mass

Reach DPEI: TO WETLANDS

Reach DPE2: OFFSITE

Reach DPPI: TO WETLANDS

Reach DPP2: OFFSITE

Pond UG: Underground Detention System

	

Runoff Area=12,845 sf 46.43% Impervious Runoff Depth>2.91"
Tc=6.0 mm CN=85 Runoff=1.00 cfs 0.071 af

lnflow=14.00 cfs 1.485 af
Outflow=1 4.00 cfs 1.485 af

Inflow=4.84 cfs 0.344 af
Outflow=4.84 cfs 0344 af

lnflow=12.90 cfs 1.639 af
Outflowl 2.90 cfs 1.639 af

Inflow=4.45 cfs 0.316 af
Outfiow=4.45 cfs 0.316 af

Peak Elev=184.25' Storage=9,1 14 cf lnflow7.01 cfs 0.522 af
Outflow=1 .09 cfs 0.511 af

	

Total Runoff Area = 18.222 ac Runoff Volume = 3.795 af Average Runoff Depth = 2.50"
71 .23% Pervlous = 12.980 ac 28.77% Impervious = 5.243 ac

-J
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Summary for Subcatchment E-1: Stormwater Runoff to Wetlands

	Runoff

	

=

	

13.80 cfs @ 1228 hrs, Volume=

	

1.454 af, Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall=4.50"

Area (sf) CN Description

	

81,067

	

98 Paved parking & roofs
57,707 74 >75% Grass cover, Good, HSG C

	

171,238

	

73 Woods, Fair, HSG C

	

310,012

	

80 Weighted Average

	

228,945

	

73.85% Pervious Area

	

81,067

	

26.15% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ftLJft/sec)

	

(cfsj
	16.5

	

50 0.0400

	

0.05

	

Sheet Flow, A-B
Woods: Dense underbrush n= 0.800 P2= 3.10"

	

2.4

	

538 0.0560

	

3.81

	

Shallow Concentrated Flow, B-C
Unpaved Kv 16.1 fps

	

0.7

	

100 0.0200

	

2.28

	

Shallow Concentrated Flow, C-D
Unpaved Kv 16.1 fps

	

0.6

	

160 0.0750

	

4.41

	

Shallow Concentrated Flow, D-E
Unpaved Kv= 16.1 fps

	

20.2

	

848 Total

Summary for Subcatchment E-IA: to wetlands via Mass Ave drainage

	

Runoff

	

=

	

0.43 cfs @ 12.09 hrs, Volume=

	

0.031 af, Depth> 3.00"

Runoff by SCS TR-20 method, UI-I=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall=4.50"

Area (sfl CN Description

	

1,870

	

98 Paved parking & roofs

	

3,560

	

79 50-75% Grass cover, Fair, HSG C

	

5,430

	

86 Weighted Average

	

3,560

	

65.56% Pervious Area

	

1,870

	

34.44% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) Jft/sec)

	

(cfsL

	

6.0

	

Direct Entry, direct
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Summary for Subcatchment E-2: Offslte to South Abutter

Runoff

	

=

	

4.84 cfs @ 12.09 hrs, Volume=

	

0.344 af, Depth> 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr RainfaIl=4.50"

Area sf) CN Description

	

13,366

	

98 Paved parking & roofs
7,854 74 >75% Grass cover, Good, HSG C

	

60,266

	

73 Woods, Fair, HSG C

	

81,486

	

77 Weighted Average

	

68,120

	

83 .60% Pervious Area

	

13,366

	

16.40% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(feet)

	

(ft/ft)

	

(ft/sec)

	

(cfs)
6.0

	

Direct Entry,

Summary for Subcatchment P-IA: Developed Site

Runoff

	

=

	

5.64 cfs @ 12.09 hrs, Volume=

	

0.411 af, Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall=4.50"

Area (sf) CNI Description

	

42,483

	

98 Paved parking & roofs
9,005 74 >75% Grass cover, Good, HSG C

	

13,767

	

71 Meadow, non-grazed, HSG C

	

65,255

	

89 Weighted Average

	

22,772

	

34.90% Pervious Area

	

42,483

	

65.10% Impervious Area

Tc Length
mm)

	

(feet)
Slope Velocity Capacity Description

(ft/

	

(ft/sec)

	

(cfs)
3.5

1.3

	

50 0.5000

	

0.24

	

Sheet Flow, Al - BI
Grass: Bermuda n= 0.410 P2= 3.10"

	

344 0.0700

	

4.26

	

Shallow Concentrated Flow, BI -Cl
Unpaved Kv= 16.1 fps

	

0.8

	

182 0.0380

	

3.96

	

Shallow Concentrated Flow, Cl - Dl
Paved Kv=20.3fps

	

0.5

	

97 0.0050

	

321

	

2.52 Pipe Channel, El -Fl
12.0" Round Area= 0.8 sf Perim= 3.1' r 0.25' n 0.013

	

6.1

	

673 Total

J
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Summary for Subcatchment P-IB: CVS Building

	

Runoff

	

=

	

1.37 cfs @ 12.08 hrs, Volume=

	

0.111 af, Depth> 4.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall=4.50"

Area (Sf) CN Description

	

13.602

	

98 Paved parking & roofs

	

13,602

	

100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(min

	

(feet)

	

(ft/It)

	

(ft/secL

	

(cfs)

	

6.0

	

Direct Entry, DIRECT

Summary for Subcatchment P-IC: Undeveloped Site

	

Runoff

	

=

	

11.42 cfs @ 12.20 hrs, Volume=

	

1.056 af, Depth> 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall=4.50"

Area (sf) CN Description

	

56,652

	

98 Paved parking & roofs
36,205 74 >75% Grass cover, Good, HSG C

	

86,491

	

73 Woods, Fair, HSG C

	

53,627

	

71 Meadow, non-grazed, HSG C
232,975 79 Weighted Average

	

176,323

	

75.68% Pervious Area

	

56,652

	

24.32% Impervious Area

Tc Length Slope Velocity Capacity Description

	

_jmin)

	

(feet)

	

(ft/ft) (ft/sec)

	

(çfs)

	

9.5

	

50 0.0400

	

0.09

	

Sheet Flow, A-B
Woods: Light underbrush n= 0.400 P2= 3.10"

	

1.0

	

180 0.0360

	

3.05

	

Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

	

0.1

	

50 0.5000

	

11.38

	

Shallow Concentrated Flow, C-D
Unpaved Kv= 16.1 fps

	

3.3

	

452 0.0200

	

2.28

	

Shallow Concentrated Flow, D-E
Unpaved Kv= 16.1 fps

	

0.6

	

155 0.0770

	

4.47

	

Shallow Concentrated Flow, E- F
Unpaved Kv= 16.1 fps

	

14.5

	

887 Total

J
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Summary for Subcatchment P-2: Offsite to South Abutter

Runoff

	

=

	

4.45 cfs c 12.09 hrs, Volume

	

0.316 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall=4.50"

Area (sf) CN Description

	

13,366

	

98 Pavedparking&roofs

	

7,901

	

74 >75% Grass cover, Good, HSG C

	

50,897

	

73 Woods, Fair. HSG C

	

72,164

	

78 Weighted Average

	

58,798

	

81.48% Pervious Area

	

13,366

	

18.52% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) (ftlsec)

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Subcatchment P1-D: to wetlands via Mass Ave drainage

Runoff

	

=

	

1.00 cfs @ 12.09 hrs, Volume=

	

0.071 af, Depth> 2.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr Rainfall-4.50"

Area (sf) CN Description

	

5,964

	

98 Paved parking & roofs

	

6,881

	

74 >75% Grass cover, Good, HSG C

	

12,845

	

85 Weighted Average

	

6,881

	

53.57% Pervious Area

	

5,964

	

46.43% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) (ft/sec)

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Reach OPEl: TO WETLANDS

Inflow Area =

	

7.242 ac, 26.29% Impervious, Inflow Depth> 2.46" for 10-yr event
Inflow

	

=

	

14.00 cfs @ 12.28 hrs, Volume=

	

1.485 af
Outflow =

	

14.00 cfs © 12.28 hrs, Volume=

	

1.485 af, Atten 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span 0.00-24.00 hrs, dt= 0.01 hrs



TRB Acton 6-24-13

	

Type III 24-hr 10-yr Rainfall=4.50"
Prepared by Bohier Engineering

	

Printed 6/24/2013
HydroCAD® 9.00 s/n 02612 2009 HydroCAD Software Solutions LLC

	

Pane 1

Summary for Reach DPE2: OFFSITE

Inflow Area =

	

1.871 ac, 16.40% Impervious, Inflow Depth> 2.21" for 10-yr event
Inflow

	

=

	

4.84 cfs © 12.09 hrs, Volume=

	

0.344 af
Outflow =

	

4.84 cfs @ 12.09 hrs, Volume=

	

0.344 af, Atten= 0%, Lag 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPPI: TO WETLANDS

Inflow Area =

	

7.454 ac, 36.56% Impervious, Inflow Depth> 2.64" for 10-yr event
Inflow

	

=

	

12.90 cfs © 1220 hrs, Volume=

	

1.639 af
Outflow =

	

12.90 cfs @ 12.20 hrs, Volume=

	

1.639 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPP2: OFFSITE

Inflow Area =

	

1.657 ac, 18.52% Impervious, Inflow Depth> 2.29" for 10-yr event
Inflow

	

=

	

4.45 cfs © 12.09 hrs, Volume

	

0.316 af
Outflow =

	

4.45 cfs

	

12.09 hrs, Volume

	

0.316 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt 0.01 hrs

Summary for Pond UG: Underground Detention System

Inflow Area =

	

1.810 ac, 71.12% Impervious, Inflow Depth> 3.46" for 10-yr event
Inflow

	

=

	

7.01 cfs @ 12.09 hrs, Volume

	

0.522 af
Outflow =

	

1.O9cfs@ 12.S7hrs, Volume=

	

0.511 af, Atten=84%, Lag29.2min
Primary =

	

1.09 cfs @ 12.57 hrs, Volume

	

0.511 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt 0.01 hrs
Peak Elev= 184.25'

	

12.57 hrs Surf.Area= 6,300 sf Storage= 9,114 cf
Flood EIev= 186.00' Surf.Area= 6,300 sf Storage= 13,909 cf

Plug-Flow detention time= 105.0 mm calculated for 0.511 af (98% of inflow)
Center-of-Mass det. time= 92.7 mm (880.0 - 787.3)

Volume

	

Invert

	

AvaiI.Storage Storage Description
#1

	

181.75' 8,176 cf 42.00'W x 150.00'L x 4.00'H Prismatoid

	

-
25,200 cf Overall - 5,733 cf Embedded = 19,467 cf x 42.0% Voids

182.50'

	

5,733 cf 30.0" Dx 146.O'L Pipe Storage x 8 Inside #1
13,909 cf Total Available Storage

Device Routing

	

Invert Outlet Devices
#1 Primary

	

181.75' 12.0" Round Culvert
L= 67.0' CMP, projecting, no headwall, Ke= 0.900
Outlet lnvert= 181.52' S= 0.0034 'I' Cc 0.900
n= 0.013 Concrete sewer w/manholes & inlets

#2 Device 1

	

181.75' 5.0" Vert. OrificelGrate C= 0.600
#3 Primary

	

183.85' 38.0 deg Sharp-Crested Vee/Trap Weir C= 2.58
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rimary OutFlow Max=1 .09 cfs c 12.57 hrs HW=184.25' (Free Discharge)
-=Culvert (Passes 0.99 cfs of 4.15 cfs potential flow)

-2OrificeIGrate (Orifice Controls 0.99 cfs @ 7.29 fps)
-3Sharp-Crested Vee(Trap Weir (Weir Controls 0.09 cfs © 1.64 fps)

J
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-Ind method

	

Subcatchment E-1: Stormwater Runoff to Runoff Area=31 0,012 sf 26.15% Impervious Runoff Depth>3. I 4'
Flow Length=848' Tc=20.2 mm CN=80 Runoffl7.70 cfs 1.864 af

	

SubcatchmentE-IA: to wetlands via Mass Runoff Area=5,430 sf 34.44% Impervious Runoff Depth>3.74"
Tc=6.0 mm CN=86 Runoff=0.54 cfs 0.039 af

	

SubcatchmentE-2: Offsite to South AbutterRunoff Area8l ,486 sf 16.40% Impervious Runoff Depth>2.87'
Tc=6.0 mm CN=77 Runoff=6.31 cfs 0.448 af

SubcatchmentP-IA: Developed Site

		

Runoff Area=65,255 sf 65.10% Impervious Runoff Depth>4.06"
Flow L.ength673' Tc=6.1 mm CN=89 Runoff=6.88 cfs 0.506 af

SubcatchmentP-IB: CVS Building

		

Runoff Area=13,602 sf 100.00% Impervious Runoff Depth>5.06"
Tc=6.0 mm CN=98 Runoff=1.62 cfs 0.132 af

	

Subcatchment P-IC: Undeveloped Site Runoff Area232,975 sf 24.32% Impervious Runoff Depth>3.05'
Flow Length=887' Tc=14.5 mm CN=79 Runoffl4.73 cfs 1.361 af

	

Subcatchment P-2: Offsite to South AbutterRunoff Area=72, 164 sf 18.52% Impervious Runoff Depth>2.96"
Tc=6.O mm CN=78 Runoff=5.77 cfs 0.409 af

SubcatchmentPl-D: to wetlands via Mass

Reach DPEI: TO WETLANDS

Reach DPE2: OFFSITE

Reach DPPI: TO WETLANDS

Reach DPP2: OFFSITE

Pond UG: Underground Detention System

	Runoff Area=1 2,845 sf 46.43% Impervious Runoff Depth>3.64"
Tc=6.0 mm CN=85 Runoff=1.24 cfs 0.090 af

Inflow=17.94 cfs 1.903 af
Outflowl 7.94 cfs 1.903 af

Inflow=6.31 cfs 0.448 af
Outflow=6.31 cfs 0.448 af

Inflow=16.54 cfs 2.077 af
Outflowl6.54 cfs 2.077 af

Inflow=5.77 cfs 0.409 af
Outflow=5.77 cfs 0.409 af

Peak EIev=184.71' Storage=10,928 cf Inflow=8.49 cfs 0.638 af
Outflowl .69 cfs 0.626 af

	

Total Runoff Area = 18.222 ac Runoff Volume = 4.849 af Average Runoff Depth 3.19"
71 .23% Pervious = 12.980 ac 28.77% ImpervIous = 5.243 ac
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Summary for Subcatchment E-1: Stormwater Runoff to Wetlands

	Runoff

	

=

	

17.70 cfs @ 12.28 hrs, Volume=

	

1.864 af, Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

Area (Sf) CN Description

	

81,067

	

98 Paved parking & roofs
57,707 74 >75% Grass cover, Good, HSG C

	

171,238

	

73 Wood!, Fairs HSG C

	

310,012

	

80 Weighted Average

	

228,945

	

73.85% Pervious Area

	

81,067

	

26.15% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

Lfeet)

	

(ft/ft) (ftlsec)

	

(cfs)

	

16.5

	

50 0.0400

	

0.05

	

Sheet Flow, A-B
Woods: Dense underbrush n= 0.800 P2= 3.10"

	

2.4

	

538 0.0560

	

3.81

	

Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

	

0.7

	

100 0.0200

	

2.28

	

Shallow Concentrated Flow, C-D
Unpaved Kv= 16.1 fps

	

0.6

	

160 0.0750

	

4.41

	

Shallow Concentrated Flow, D-E
Unpaved Kv= 16.1 fps

	

20.2

	

848 Total

Summary for Subcatchment E-IA: to wetlands via Mass Ave drainage

	

Runoff

	

=

	

0.54 cfs © 12.09 hrs, Volume=

	

0.039 af, Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

Area (f) CN Description

	

1,870

	

98 Paved parking & roofs

	

3560

	

79 50-75% Grass cover, Fair1 HSG C

	

5,430

	

86 Weighted Average

	

3,560

	

65.56% Pervious Area

	

1,870

	

34.44% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(!!I!)

	

(feet)

	

(ftlft)

	

(ft/sec)

	

(çf)
	6.0

	

Direct Entry, direct
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Summary for Subcatchment E-2: Offsite to South Abutter

Runoff

	

=

	

6.31 cfs

	

12.09 hrs, Volume=

	

0.448 af, Depth> 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

Area (sf) CN Description

	

13,366

	

98 Paved parking & roofs
7,854 74 >75% Grass cover, Good, HSG C

	

60,266

	

73 WOOdS Fair, HSG C
	81,486

	

77 Weighted Average

	

68,120

	

83.60% Pervious Area

	

13,366

	

16.40% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(feet)

	

(ftlft)

	

(ftlsec)

	

(cfs)
6.0

	

Direct Entry,

Summary for Subcatchment P-IA: Developed Site

Runoff

	

=

	

6.88 cfs @ 12.09 hrs, Volume=

	

0.506 af, Depth> 4.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

Area (sf) CN Description

	

42,483

	

98 Paved parking & roofs
9,005 74 >75% Grass cover, Good, HSG C

	

13,767

	

71 Meadow, non-grazed, HSG C

	

65,255

	

89 Weighted Average

	

22,772

	

34.90% Pervious Area

	

42,483

	

65.10% Impervious Area

Tc Length Slope Velocity Capacity Description

Sheet Flow, Al - BI
Grass: Bermuda n= 0.410 P2= 3.10"

4.26

	

Shallow Concentrated Flow, BI -Cl
Unpaved Kv= 16.1 fps

3.96

	

Shallow Concentrated Flow, Cl - Dl
Paved Kv=20.3fps

3.21

	

2.52 Pipe Channel3 El -Fl
12.0" Round Area 0.8sf Perini= 3.1' r= 0.25' n= 0.013

3.5

1.3

feet)

	

(ft/ft)

	

(ft/sec)

	

(cfs
50 0.5000 0.24

344 0.0700

	

0.8

	

182 0.0380

	

0.5

	

97 0.0050

	

6.1

	

673 Total
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Summary for Subcatchment P-IB: CVS Building

	Runoff

	

=

	

1.62 cfs @ 12.08 hrs, Volume=

	

0.132 af, Depth> 5.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

	

Area (s

	

CN Description

	

13,602

	

98 Paved parking & roofs

	

13,602

	

100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
_jjnj

	

(feet)

	

(ft/ft) (ft/sec)

	

(cfs)

	

6.0

	

Direct Entry, DIRECT

Summary for Subcatchment P-IC: Undeveloped Site

	Runoff

	

=

	

14.73 cfs c 12.20 hrs, Volume

	

1.361 af, Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-yr Rainfall5.30"

Area (f) CN Description

	

56,652

	

98 Paved parking & roofs
36,205 74 >75% Grass cover, Good, HSG C

	

86,491

	

73 Woods, Fair, HSG C

	

53,627

	

71 Meadownon-grazed1HSGC

	

232,975

	

79 Weighted Average

	

176,323

	

75.68% Pervious Area

	

56,652

	

24.32% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft)

	

(ftlsec)

	

(cfs)
	9.5

	

50 0.0400

	

0.09

	

Sheet Flow, A-B
Woods: Light underbrush n= 0.400 P2= 3.10"

	1.0

	

180 0.0360

	

3.05

	

Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

	

0.1

	

50 0.5000

	

11.38

	

Shallow Concentrated Flow, C-D
Unpaved Kv 16.1 fps

	

3.3

	

452 0.0200

	

2.28

	

Shallow Concentrated Flow, D-E
Unpaved Kv= 16.1 fps

	

0.6

	

155 0.0770

	

4.47

	

Shallow Concentrated Flow, E- F
Unpaved Kv= 16.1 fps

	

14.5

	

887 Total
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Summary for Subcatchment P-2: Offslte to South Abutter

Runoff

	

=

	

5.77 cfs © 12.09 hrs, Volume

	

0.409 af, Depth> 2.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

Area (sf) CN Description

	

13,366

	

98 Paved parking & roofs

	

7,901

	

74 >75% Grass cover, Good, HSG C

	

50,897

	

73 Woods1 Fair, HSG C

	

72,164

	

78 Weighted Average

	

58,798

	

81.48% Pervious Area

	

13,366

	

18.52% Impervious Area

Tc Length Slope Velocity Capacity Description

	

Lmin)

	

(feet)

	

(ft/ft) (ft/secj

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Subcatchment P1-D: to wetlands via Mass Ave drainage

Runoff

	

=

	

1.24 cfs © 12.09 hrs, Volume=

	

0.090 af, Depth> 3.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-yr Rainfall=5.30"

Area sf) CN Description

	

5,964

	

98 Paved parking & roofs

	

6,881

	

74 >75% Grass cover, Good, HSG C

	

12,845

	

85 Weighted Average

	

6,881

	

53.57% Pervious Area

	

5,964

	

46.43% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) (ft/sec)

	

cfs)

	

6.0

	

Direct Entry,

Summary for Reach DPEI: TO WETLANDS

Inflow Area =

	

7.242 ac, 26.29% Impervious, Inflow Depth> 3.15" for 25-yr event
Inflow

	

=

	

17.94 cfs t

	

12.28 hrs, Volume=

	

1.903 af
Outflow =

	

17.94 cfs c 12.28 hrs, Volume=

	

1.903 af, Atten 0%, Lag= 0.0 mm

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt 0.01 hrs

J
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Summary for Reach DPE2: OFFSITE

Inflow Area =

	

1.871 ac, 16.40% Impervious, Inflow Depth> 2.87" for 25-yr event
Inflow

	

=

	

6.31 cfs @ 12.09 hrs, Volume=

	

0.448 af
Outflow =

	

6.31 cfs @ 12.09 hrs, Volume=

	

0.448 af, Atten= 0%, Lag 0.0 mm

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPPI: TO WETLANDS

Inflow Area =

	

7.454 ac, 36.56% Impervious, Inflow Depth> 3.34" for 25-yr event
Inflow

	

=

	

16.54 cfs @ 12.20 hrs, Volume=

	

2.077 af
Outflow =

	

16.54 cfs

	

12.20 hrs, Volume=

	

2.077 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPP2: OFFSITE

Inflow Area =

	

1.657 ac, 18.52% Impervious, Inflow Depth> 2.96" for 25-yr event
Inflow

	

=

	

5.77 cfs c 12.09 hrs, Volume=

	

0.409 af
Outflow =

	

5.77 cfs © 12.09 hrs, Volume=

	

0.409 af, Atten= 0%, Lag 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond UG: Underground Detention System

Inflow Area =

	

1.810 ac, 71.12% Impervious, inflow Depth> 4.23" for 25-yr event
Inflow

	

=

	

8.49 cfs @ 12.09 hrs, Volume=

	

0.638 af
Outflow =

	

1.69 cfs © 12.52 hrs, Volume=

	

0.626 af, Atten= 80%, Lag= 25.9 mm
Primary =

	

1.69 cfs © 12.52 hrs, Volume=

	

0.626 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 184.71' © 12.52 hrs Surf.Area= 6,300 sf Storage= 10,928 cf
Flood EIev= 186.00' Surf.Area= 6,300 sf Storage= 13,909 Cf

Plug-Flow detention time= 1048 mm calculated for 0.626 af (98% of inflow)
Center-of-Mass det. time= 93.6 mm (876.1 - 782.5)

Vokime

	

Invert

	

Avail.Storage Storage Description
#1

	

181.75'

	

8,176 cf 42.00'Wx 150.00'Lx4.00'H Prismatold
25,200 cf Overall - 5,733 cf Embedded = 19,467 cf x 42.0% Voids

#2

	

182.50'

	

5,733 cf 30.0" D x 146.O'L Pipe Storage x 8 Inside #1
13,909 cf Total Available Storage

Device Routing

	

Invert Outlet Devices
#1 Primary

	

181.75' 12.0" Round Culvert
L= 67.0' CMP, projecting, no headwall, Ke 0.900
Outlet Invert= 181.52' S= 0.0034 'I' Cc 0.900
n= 0.013 Concrete sewer w/manholes & inlets

#2 Device 1

	

181.75' 5.0" Veil. OrificeIG rate C= 0.600
#3 Primary

	

183.85' 38.0 deg Sharp-Crested Vee!Trap Weir C= 2.58
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rimary OutFlow Max=1,69 cfs © 12.52 hrs HW184.Tlt (Free Discharge)
-1Culvert (Passes 1.09 cfs of 4.66 cfs potential flow)

c_2OrificeIG rate (Orifice Controls 1.09 cfs @ 7.98 fps)
-3Sharp-Crested Vee!Trap Weir (Weir Controls 0.60 cfs © 2.39 fps)

J
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UHSCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

	

SubcatchmentE-j: Stormwater Runoff to Runoff Area3l 0,012 Sf 26.15% Impervious Runoff Depth>4.22"
Flow Length=848' Tc=20.2 mm CN=80 Runoff=23.66 cfs 2.502 af

	

SubcatchmentE-IA: to wetlands via Mass Runoff Area5,430 sf 34.44% Impervious Runoff Depth>4.88"
Tc=6.0 mm CN=86 Runoff=0.69 cfs 0.051 af

	

SubcatchmentE-2: Offsite to South AbutterRunoff Area=81 ,486 Sf 16.40% Impervious Runoff Depth>3.91"
Tc=6.0 mm CN=77 Runoff=8.58 cfs 0.610 af

SubcatchmentP-IA: Developed Site

		

Runoff Area=65,255 sf 65.10% Impervious Runoff Depth>5.22"
Flow Length=673' Tc=6.1 mm CN=89 Runoff=8.72 cfs 0.651 af

SubcatchmentP-I B: CVS Building

		

Runoff Area=1 3,602 sf 100.00% Impervious Runoff Depth>6.26"
Tc=6.0 mm CN=98 Runoff=1.99 cfs 0.163 af

	

Subcatchment P-I C: Undeveloped Site Runoff Area232,975 sf 24.32% Impervious Runoff Depth>4.1 2"
Flow Length=887' Tc=14.5 mm CN=79 Runoff=19.81 cfs 1.835 af

	

SubcatchmentP-2: Offsite to South AbutterRunoff Area72,164 sf 18.52% Impervious Runoff Depth>4.02"
Tc=8.0 mm CN=78 Runoff=7.79 cfs 0.555 af

	

SubcatchmentPl-D: to wetlands via Mass Runoff Area=12,845 Sf 46.43% Impervious Runoff Depth>4.77"
Tc=6.0 mm CN=85 Runoff=1.61 cfs 0.117 af

Peak EIev=1 85.30'

Reach DPEI: TO WETLANDS

Reach DPE2: OFFSITE

Reach DPPI: TO WETLANDS

Reach DPP2: OFFSITE

Pond UG: Underground Detention System

Inflow23.96 cfs 2.553 af
Outflow=23.96 cfs 2.553 af

Inflow=8.58 cfs 0.610 af
Outflow=8.58 cfs 0.610 af

Irvflow=22.97 cfs 2.754 af
Outfiow22.97 cfs 2.754 af

Inflow=7.79 cfs 0.555 af
Outfiow=7.79 cfs 0.555 af

Storage=12,718 cf Inflow=10.71 cfs 0.814 af
Outflow=3.45 cfs 0.801 af

	

Total Runoff Area = 18.222 ac Runoff Volume = 6.485 af Average Runoff Depth = 4.27"
71 .23% Pervious = 12.980 ac 28.77% Impervious = 5.243 ac
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Summary for Subcatchment E-1: Stormwater Runoff to Wetlands

Runoff

	

=

	

23.66 cfs @ 12.28 hrs, Volume=

	

2.502 af, Depth> 4.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr Rainfatl=6.50"

Area sf) CN DescrIption
81,067 98 Paved parking & roofs
57,707 74 >75% Grass cover, Good, HSG C

	

171,238

	

73 Woods, Fair1 HSG C

	

310,012

	

80 Weighted Average

	

228,945

	

73.85% Pervious Area

	

81,067

	

26.15% Impervious Area

	

mm feet)

	

(ftfft)

	

(ft/sec)

	

(cfsj

	

16.5

	

50 0.0400

	

0.05

	

Sheet Flow, A-B
Woods: Dense underbrush n= 0.800 P2= 3.10"

	

2.4

	

538 0.0560

	

3.81

	

Shallow Concentrated Flow, B-C
Unpaved Kv=16.lfps

	

0.7

	

100 0.0200

	

2.28

	

Shallow Concentrated Flow, C-D
Unpaved Kv= 16.1 fps

	

0.6

	

160 0.0750

	

4.41

	

Shallow Concentrated Flow, D-E
Unpaved Kv= 16.1 fps

	

20.2

	

848 Total

Summary for Subcatchment E-IA: to wetlands via Mass Ave drainage

	Runoff

	

= 0.69 cfs @ 12.09 hrs, Volume=

	

0.051 af, Depth> 4.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr Rainfall=6.50"

Area (si) CN Description

	

1,870

	

98 Paved parking & roofs

	

3.560

	

79 50-75% Grass cover, Fair, HSG C
5,430 86 Weighted Average

	

3,560

	

65.56% Pervious Area

	

1,870

	

34.44% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft) (ft/sec)

	

(cfs)

	

6.0

	

DIrect Entry, direct

Tc Length Slope Velocity Capacity Description

]
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Summary for Subcatchment E-2: Offsite to South Abutter

	Runoff

	

=

	

8.58 cfs

	

12.09 hrs, Volume=

	

0.610 af, Depth> 3.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-yr Rainfall=6.50"

Area (sf) CN DescjptIon

	

13,366

	

98 Paved parking & roofs
7,854 74 >75% Grass cover, Good, HSG C

60,266 73 Woods, Fair, HSG C

	

81,486

	

77 Weighted Average

	

68,120

	

83.60% Pervious Area

	

13,366

	

16.40% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft)

	

(ft/sec)

	

(cfs)

	

6.0

	

DIrect Entry,

Summary for Subcatchment P-IA: Developed Site

	Runoff

	

=

	

8.72 cfs t 12.09 hrs, Volume=

	

0.651 af, Depth> 5.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt 0.01 hrs
Type III 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description

	

42,483

	

98 Paved parking & roofs
9,005 74 >75% Grass cover, Good, HSG C

	

13,767

	

71 Meadow, non-grazed1 HSG C
65,255 89 Weighted Average

	

22,772

	

34.90% Pervious Area

	

42,483

	

65.10% Impervious Area

Ic Length Slope Velocity Capacity Description
(j)

	

(feet)

	

(ft/ft)

	

(ft/sec)

	

(cfs)

	

3.5

	

50 0.5000

	

0.24

	

Sheet Flow, Al - BI
Grass: Bermuda n= 0.410 P2= 3.10"

	

1.3

	

344 0.0700

	

4.26

	

Shallow Concentrated Flow, BI -Cl
Unpaved Kv= 16.1 fps

	

0.8

	

182 0.0380

	

3.96

	

Shallow Concentrated Flow, Cl - Dl
Paved Kv=20.3fps

	

0.5

	

97 0.0050

	

3.21

	

2.52 Pipe Channel, El -Fl
120" Round Area= 0.8 sf Perim= 3.1' r= 0.25' n 0.013

	

6.1

	

673 Total
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Summary for Subcatchment P-IB: CVS Building

	

Runoff

	

=

	

1.99cfs@ 12.O8hrs, Volume=

	

0.163af, Depth> 6.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr Rainfall=6.50"

Area (af) CN Descpon

	

13,602

	

98 Paved parking & roofs

	

13,602

	

100.00% Impervious Area

Ic Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(ft/ft)

	

(ft/sec)

	

(cfs)
6.0 Direct Entry, DIRECT

Summary for Subcatchment P-IC: Undeveloped Site

	Runoff

	

=

	

19.81 cfs @ 12.20 hrs, Volume=

	

1.835 af, Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt 0.01 hrs
Type III 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description

	

56,652

	

98 Paved parking & roofs
36,205 74 >75% Grass cover, Good, HSG C

	

86,491

	

73 Woods, Fair, HSG C

	

53,627

	

71 Meadow1 non-grazed1 HSG C

	

232,975

	

79 Weighted Average

	

176,323

	

75.68% Pervious Area

	

56,652

	

24.32% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet)

	

(f) Lftlsec)

	

(cfs)

	

9.5

	

50 0.0400

	

0.09

	

Sheet Flow, A-B
Woods: Light underbrush n= 0.400 P2= 3.10"

	

1.0

	

180 0.0360

	

3.05

	

Shallow Concentrated Flow, B-C
Unpaved Kv 16.1 fps

	

0.1

	

50 0.5000

	

11.38

	

Shallow Concentrated Flow, C-D
Unpaved Kv= 16.1 fps

	

3.3

	

452 0.0200

	

2.28

	

Shallow Concentrated Flow, D-E
Unpaved Kv 16.1 fps

	

0.6

	

155 0.0770

	

4.47

	

Shallow Concentrated Flow, E- F
Unpaved Kv= 16.1 fps

	

14.5

	

887 Total

]
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Summary for Subcatchment P-2: Offsite to South Abutter

Runoff

	

=

	

7.79 cfs © 12.09 hrs, Volume=

	

0.555 af, Depth> 4.02"

Runoff by SCS TR-20 method, UHSCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description

	

13,366

	

98 Paved parking & roofs

	

7,901

	

74 >75% Grass cover, Good, HSG C
50897 73 Woods, Fairs HSG C

	

72,164

	

78 Weighted Average

	

58,798

	

81.48% Pervious Area

	

13,366

	

18.52% Impervious Area

Tc Length Slope Velocity Capacity Description

	

(mm)

	

(feet) jft/ft) (ft/sec)

	

(cf)

	

6.0

	

Direct Entry,

Summary for Subcatchment P1-D: to wetlands via Mass Ave drainage

Runoff

	

=

	

1.61 cfs @ 12.09 hrs, Volume=

	

0.117 af, Depth> 4.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lIt 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description
5,964 98 Paved parking & roofs

	

6881

	

74 >75% Grass cover, Good, HSG C

	

12,845

	

85 Weighted Average

	

6,881

	

53.57% Pervious Area

	

5,964

	

46.43% tmpervious Area

Tc Length Slope Velocity Capacity Description
[mfl

	

(feet)

	

(ft/ft) (ftlsec)

	

(cfs)

	

6.0

	

Direct Entry,

Summary for Reach DPEI: TO WETLANDS

Inflow Area =

	

7.242 ac, 26.29% Impervious, Inflow Depth> 4.23" for 100-yr event
Inflow

	

=

	

23.96 cfs @ 12.28 hrs, Volume=

	

2.553 af
Outflow =

	

23.96 cfs

	

12.28 hrs, Votume=

	

2.553 af, Atten 0%, Lag= 0.0 mm

Routing by Stor-tnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Reach DPE2: OFFSITE

Inflow Area =

	

1.871 ac, 16.40% Impervious, Inflow Depth> 3.91" for 100-yr event
tnflow

	

=

	

8.58 cfs

	

12.09 hrs, Volume=

	

0.610 af
Oufflow =

	

8.58 cfs c 12.09 hrs, Volume=

	

0.610 af, Atten 0%, Lag= 0.0 mm

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPPI: TO WETLANDS

Inflow Area =

	

7.454 ac, 36.56% Impervious, Inflow Depth> 4.43" for 100-yr event
Inflow

	

=

	

22.97 cfs @ 12.20 hrs, Volume=

	

2.754 af
Outflow =

	

22.97 cfs c 12.20 hrs, Volume=

	

2.754 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach DPP2: OFFSITE

Inflow Area =

	

1.657 ac, 18.52% Impervious, Inflow Depth> 4.02" for 100-yr event
Inflow

	

=

	

7.79 cfs @ 12.09 hrs, Volume

	

0.555 af
Outflow =

	

7.79 cfs

	

12.09 hrs, Volume=

	

0.555 af, Atten= 0%, Lag 0.0 mm

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond UG: Underground Detention System

Inflow Area =

	

1.810 ac, 71.12% Impervious, Inflow Depth> 5.40" for 100-yr event
Inflow

	

=

	

10.71 cfs @ 12.09 hrs, Volume=

	

0.814 af
Outflow =

	

3.45 cfs t 12.38 hrs, Volume=

	

0.801 af, Atten= 68%, Lag= 17.9 mm
Primary =

	

3.45 cfs @ 12.38 hrs, Volume=

	

0.801 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 185.30' © 12.38 hrs Surf.Area= 6,300 sf Storage= 12,718 cf
Flood Elev= 186.00' Surf.Area= 6,300 sf Storage 13,909 Cf

Plug-Flow detention time= 97.1 mm calculated for 0.801 af (98% of inflow)
Center-of-Mass det. time= 87.2 mm (863.9 - 776.7)

Volume

	

Invert

	

Avail.Storage Storacie Description
#1

	

181.75'

	

8,176 cf 42.00W x 150.0O'L x 4.00'H Prismatoid
25,200 cf Overall - 5,733 cf Embedded = 19,467 cf x 42.0% Voids

#2

	

182.50'

	

5,733 cf 30.0" D x 146.O'L Pipe Storage x 8 Inside #1
13,909 cf Total Available Storage

Device Routing

	

Invert Outlet Devices
#1 Primary

	

181.75' 12.0" Round Culvert
L= 67.0' CMP, projecting, no headwall, Ke= 0.900
Outlet lnvert= 181.52' S= 0.0034 'I' Cc= 0.900
n= 0.013 Concrete sewer w/manholes & inlets

#2 Device 1

	

181.75' 5.0" Veil. Orifice/Grate C= 0.600
#3 Primary

	

183.85' 38.0 deg Sharp-Crested Vee/Trap Weir C= 2.58

-J
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Primary OutFlow Max3.45 cfs @ 12.38 hrs HW=185.30' (Free Discharge)
Culvart (Passes 1.20 cfs of 5.21 cfs potential flow)
2OrIfice/Grate (Orifice Controls 120 cfs © 8.80 fps)

3Sharp-Crested Veellrap WeIr(Welr Controls 2.25 cfs © 3.11 fps)

-j
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LONG TERM STORMWA TER SYSTEM OPERA TIONAND
MAINTENANCE PLAN

The Stormwater Management Standards

Standard 9: A Long -Term Operation and Maintenance (O&M) Plan shall be developed
and implemented to ensure that stormwater management systems function as designed.

The Long-term Operation and Maintenance Plan shall at a minimum identify:

1. Stormwater management system(s) owners;
2. The party or parties responsible for operation and maintenance, including how

future property owners will be notified of the presence of the stormwater
management system and the requirement for proper operation and maintenance;

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

4. Plan that is drawn to scale and shows the location of all stormwater BMPs in each
treatment train along with the discharge point;

5. Description and delineation of public safety features; and
6. Estimated operations and maintenance budget.

The Operation and Maintenance Plan shall identify best management practices for
implementing maintenance activities in a manner that minimizes impacts to wetland
resource areas.

The Proposal is for a private development.

Stormwater Management System

Property Owner: Lessee: CVS (during lease term)
Lot 118-2 -N/F Parker Lane Investment Trust
Lot 128 -N/F Mustard Seed Properties, LLC

General Contractor: TBD

The General Contractor shall have all logs and reports as stated within the Stormwater
Pollution Prevention Plan readily available at all times for inspection by the Town of
Acton.

Method of recording for future Owners
O Deed
O

	

Order of Conditions
D Other:_______________________

J



DRAINAGE SYSTEM

The following components shall be inspected:
• Inspection during or immediately following initial installation of sediment controls.
• Inspection following severe rainstorms to check for damage to controls.
• Inspection prior to seeding deadlines, particularly in the fall.
• Final inspection of projects nearing completion to ensure that temporary controls have

been removed, stabilization is complete, drainage ways are in proper condition, and the
final contours agree with the proposed contours on the approved plan.

Storm Events
2 year storm= 3.1 inches
10 year storm=4.5 inches
25 year storm=53 inches
100 year storm=6.5 inches

After the occurrence of any of the storm events noted above, or any other heavy rainfall that may
have affected stormwater management facilities, the designated inspector shall inspect the
components listed below for evidence of scouring or erosion, excessive sediment deposits,
clogging of stormwater structures, or any other condition that may adversely affect stormwater
management operations. The storage of snow, fertilizer, or pesticides shall be prohibited within
the 100 foot wetlands buffer.

If any of these conditions are observed, then appropriate actions should be taken to restore the
stormwater management facility so that it operates as intended.



COMPONENT: Underground Detention Basin, Catch Basins

RESPONSIBILITY:
During Construction: General Contractor - TBD
Post Construction: CVS (for duration of lease term)

ACTION: Inspection / cleaning

FREQUENCY: Once per six months or when 6" or more of sediment accumulation is
observed.

DESCRIPTION: The underground detention basin and catch basins shall be inspected bi-
yearly to ensure that they are operating as intended and that all components are stable and in
working order. Inspections shall be by qualified personnel assigned by the owner. Sediment
collecting in the bottom of the structure shall be inspected twice a year, and removal shall
commence any time the sediment reaches a depth of six inches anywhere in the basin / inlets.
Sediments removed shall be disposed of in accordance with the latest DEP guidelines for
stormwater sediment disposal.
Inspections:

o Inlet and Outlet condition
o Sediment Accumulation
o Oil/Gas Sheen in water
o Condition of outlet pipe
o General Inspection of basin

BUDGET: Inspection/cleaning- $1,000! yr based on inspections and cleaning twice a year or
as necessary.

COMPONENT: Stormwater Quality Unit (Stormceptor)

RESPONSIBILITY:
During Construction: General Contractor - TBD
Post Construction: CYS (for duration of lease term)

ACTION: Inspection / cleaning

FREQUENCY: Per Manufacturer's Maintenance Guidelines or at least once per six months
whichever is more restrictive depending on the rate of sediment accumulation.

DESCRIPTION: See attached Manufacturer's Maintenance Guidelines. All accumulated
materials shall be disposed of in accordance to DEP regulations.

BUDGET: Inspection/cleaning- $1,000! yr based on inspections and cleanings of twice a
year.



SAMPLE BMP INSPECTION & MA IN TA INENCE ACTIViTY FORM

NOTE: The owner is responsible for maintaining an accurate and complete log of inspection &
maintenance activities.

BMP I Maintenance Contractor Name Start Date End Date Observation / Maintenance Notes
Activity



APPENDiX 6
STORM SEWER CALCULATIONS
& BUOYANCY CALCULATIONS
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10-22 Drainage and Erosion Control
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Proposed CVS 400 Massachusetts Aye, Acton, MA

BOUYANCYCALCULATIONS - 150x42 Undergound Detention Basin
518(2013

UNDERGROUND DETENtION SYSTEM INFORMATION

SIDE

	

TOP

	

BOTTOM
TYPE

	

LENGTH

	

TMDTH

	

HEIGHT

	

THICKNESS THICKNESS THICKNESS
(It)

	

(It)

	

(It)

	

(It)

	

(It)

	

(IL)

HOPE Undeground
Basin 150.00

	

42.00 4.00

	

2.000

	

0.600

	

0.600

BOUrANCY FORCE
ON EMPTY SYSTEM WEIGHT OF DETENTION SYSTEM

DEPTh SU(lMTC3D (GI1T
OF SYSTEM SYSTEM DISPLACED TOP BOTrOM ENDS SIDES TOTAL WEGHT OF

SUBMERGED VOLUME WATER VOLUME VOLUME VOLUME VOLUME VOLUME SYSTEM
(It) (Cu It) (Ibs) (Cu It) (Cu ft.) (Cu It.) (cu It) (Cu It) (Ibs)

1.3 7875 491400 3151)00 315000 45600 180000 855600 855600

ABO TANK

ELEV OF

	

DEPTh OF VOLUME

	

WEIGHT
TOP OF

	

SOIL OVER

	

OF

	

OF
SYSTEM

	

SYSTEM

	

SOIL

	

SOIL
LILt

	

(III

	

(nilI.j

	

TbiI

107.00

	

106.75

	

125

	

767500

	

787500

ADOI11A. j IS)T
BALLAST I (-)Wf OFSOIL

	

-1186120
REQUIRED

	

(lbs.)

	

(NONE REOO
DENSITY

	

tEJ( Vbku ii )
DENSITY OF STONE (lb lcu ft)s

	

100
DENSITY OF THE SOIL (lb/cu II) =

	

100.0

REQUIRED BALLAST

BOUYANT

	

(5)11
FORCE (-)

	

SAFETY
SYSTEM wr

	

FACTOR
(Ib)

	

(Ib)

FINISH
GRADE

OVER SYSTEM
IS)

-384200

	

-400620
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APPENDIX 7

TSS REMO VAL CALCULATIONS
& STORMCEPTOR CALCULATIONS
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Stormceptof
Stormceptor Design Summary

PCSWMM for Stormceptor

Project information Rainfall
Date
Project Name

Project Number

Location

Company
Contact

Notes

5/14/2013
CVS ACTON I

W121033

ACTON

Name

State

ID

Years of Records

Latitude

Longitude

STERLING 2 NNW

MA

8159

1948 to 1972

4227'0"N

71 °480W

N/A

Designer Information

TSS Removal (%)

Water Quality Objective

BOHLER
N/A

0.98

57

80

Discharge
(cfs)

0

Drainage Area
Total Area (ac)

Imperviousness (%)

The Stormceptor System model STC 450i achieves the
water quality objective removing 82% TSS for a Fine
(organics, silts and sand) particle size distribution.

Stormceptor Sizing Summary

Stormceptor Model TSS Removal

STC 900 89
STC 1200 89
STC 1800 89
STC 2400 92
STC 3600 92
STC 4800 94
STC 6000 94
STC 7200 95

STC 11000 97
STC 13000 97
STC 16000 97

Stormceptor Design Summary - 1/2

Upstream Storage
Storage
(ac-fl)

0

r



Stormceptor

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 annual TSS removal.

Fine (organics silts and sand__________ __________

Particle Size Distribution
__________

Specific Settling Partide Size
__________

Distribution
__________

Specific
__________

Settling
Gravity Velocity Gravity Velocity

ft/s pm ft/s______

20
______

20
______

1.3 0.0013
______ ______

60 20 1.8 0.0051
150 20 2.2 0.0354
400 20 2.65 0.21 23
2000 20 2.65 0.9417

Stormceptor Design Notes
• 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.

•

	

Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.

• 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

inlet Pipe Configuration

Single inlet pipe

Multiple inlet pipes

STC45Oi

3m.

3 in.

STC 900 to STC
7200
I in.

3 in.

STC 11000 to
STC 16000

3 in.
Only one inlet

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 iocal Storrnceptor 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

U

MATEAL5"

Stormceptor Design Summary - 2/2
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Stormceptor
Stormceptor Design Summary

PCSWMM for Stormceptor

Project Information Rainfall
Date
Project Name
Project Number
Location

5/14/2013
CVS Acton 2
W121033

[cton

Name

State

ID

Years of Records

Latitude

Longitude

STERLING 2 NNW

MA

8159

1948 to 1972

42°27'0"N

71 48'0"W

Designer Information
Company
Contact

Notes

N/A

Bohler
N/A

Water Quality Objective

TSS Removal (%) 80

Upstream Storage
Storage
(ac-fl)

0

Discharge
(cfs)

0

Drainage Area
Total Area (ac)

Imperviousness (%)

The Stormceptor System model STC 450i achieves the
water quality objective removing 85% TSS for a Fine
(organics, silts and sand) particle size distilbution.

Stormceptor Sizing Summary

Stormceptor Model TSS Removal

%

STC900 91
STC 1200 91
STC 1800 91
STC 2400 93
STC 3600 94
STC 4800 95
STC 6000 96
STC 7200 96

STC 11000 98
STC 13000 98
STC 16000 98

Stormceptor Design Summary - 1/2
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Stormceptor

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 annual TSS removal.

__________ __________ __________ Fine (organics, silts and sand

Particle Siz Distribution Specific Settling Particle Size
__________

Distribution
__________

SpeCific
__________

Settling
Gravity Velocity Gravity Velocity

l.Im ft/s pm % 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
• 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.

• Only the SIC 4501 is adaptable to function with a catch basin inlet and/or inline pipes.
• Only the Stormceptor models STC 450i to SIC 7200 may accommodate multiple inlet pipes.
• Inlet and outlet invert elevation differences are as follows:

inlet and Oudet Pipe Invert Elevations Differences

Inlet Pipe Configuration

Single Inlet pipe

Multiple inlet pipes

_________________

	

SIC 16000
STC 450i

3 in.

3 in.

STC 900 to STC
7200
I in.

3 in.

STC 11000 to

3 in.
Only one inlet

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

Stormceptor Design Summary - 2/2 U
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APPENDiX 8
PEAKRATE TIME OFFSET FOR

DISCHARGE TO ACTON DRAINAGE SYSTEM



P-IA

Developed Site

TCE

Existing tc for pipeEX TC Proposed TC for pipe

/UG\ -_-

round Detenon
System CVS Building

Reach Drainage Diagram for TRB Acton 6-24-13 TC map
Prepared by Bohier Engineering, Printed 6/24/2013

HydroCAD® 900 s/n 02612 02009 HydroCAD Software Solutions LLC



TRB Acton 6-24-13 TC map
Prepared by Bohier Engineering

	

Printed 6/24(2013

	

HydroCAD® 9.00

	

sIn 02612 C) 2009 HydroCAD Software Solutions LLC

	

Paae 2

Area Listing (all nodes)

	Area

	

CN

	

Description

	

(acres)

	

(subcatchment-numbers)

	

0.316

	

71

	

Meadow, non-grazed, HSGC (P-IA)

	

0.207

	

74

	

>75% Grass cover, Good, HSG C (P-IA)

	

65.000

	

77

	

2 acre lots, 12% imp, HSG C (TC-E)

	

1.288

	

98

	

Paved parking & roofs (P-lA, P-1B)

	

66.810

	

TOTAL AREA



TRB Acton 6-24-13 TC map

	

Type III 24-hr 10-yr RainfaII=4.50"
Prepared by Bohier Engineering

	

Printed 6/24/2013
HydroCAD® 9.00 s/n 02612 © 2009 tiydroCAD Software Solutions LLC

	

Pane 3

Time span=0.00-24.00 hrs, dtO.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-Ind method

Reach TCE: Existing tc for pipe

		

Inflow54.40 cfs 11.744 af
Outflow=54.40 cfs 11.744 af

Reach TCP: Proposed IC for pipe

		

lnfiow=1 .09 cfs 0.511 af
Outflowl .09 cfs 0.511 af

J



TRB Acton 6-24-13 TC map

	

Type III 24-hr 10-yr Rainfall=4.50"
Prepared by Bohier Engineering

	

Printed 6/24/2013
HydroCAD® 9.00 s/n 02612 © 2009 1-lydroCAD Software Solutions LLç

	

Paae 4

Summary for Reach ICE: Existing tc for pipe

Inflow Area =

	

65.000 ac, 12.00% Impervious, Inflow Depth> 2.17" for 10-yr event
Inflow

	

=

	

54.40 cfs @ 13.11 hrs, Volume=

	

11.744 af
Outflow =

	

54.40 cfs @ 13.11 hrs, Volume=

	

11.744 af, Atten= 0%, Lag= 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Reach TCP: Proposed TC for pipe

Inflow Area =

	

1.810 ac, 71.12% Impervious, Inflow Depth> 3.39" for 10-yr event
Inflow

	

=

	

1.09 cfs @ 12.57 hrs, Volume=

	

0.511 af
Outflow =

	

1.09 cfs @ 12.57 hrs, Volume=

	

0.511 af, Atten= 0%, Lag 0.0 mm

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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APPENDIX 9
WATER BALANCE CALCULATIONS

I
I



Water Balance Calculations
JQCV
LOCAI1OR:4D0 M dM*cflsAenqe..ô4Dfl MA

P = DRO + Er + I

P = Mean Annual Predplatlon (Attached) 44"! year
ET Evapotranspiration Potential (Attached) 21 • / year
DRO Direct Runoff
= Infiltration

Existing Condition:
DRO = Direct Runoff - Calculated with Hydrocad Oulput -2 yr storm frequency - Acre-feet

1.213 N

Express DRO as % of total P for Watershed - Total Existing Drainage Area

Total noff (Al) /(Exlst. Drain Area x 2 yr rainfall, 24 hour storm (3.1)}

	

1.213/ ( 10.8 Ac x

	

3.1 inch /12 )

= 0.44

	

Therefore 44% of rainfall will become direct runoff In existing condition

DRO Total rainfall (44") x 43% Total P whIch becomes runoff
	DRO =

	

19.38 In I yr Therefore 18.9 of direct runoff per year for existing site
	ET

	

21.0 In/yr Therefore 21 of evapotransplrallon per year for existing site

	

P =

	

44.0 In / yr Therefore 44" peryearof precipitation for existing site

I = P - DRO - ET

	

3,6 Inches infiltrated per year In existing condition

Proposed Condition:
DRO = Direct Runoff - Calculated with Hydrocad Output -2 yr storm frequency - Acre-feet

1.292

	

At

Express DRO as % of total P for Watershed - Total Existing Drainage Area

=Totalrunoff(Al)I{ExtsL0ralnAeax2yrralnfaIl24hourstorm(3i"))= 0.9251 ( 10.8 Ac x

	

3.1 lnth/12

0.33 Therefore 47% of rainfall will become direct runoff In proposed condition

DRO = Total raInfall (44) x 33% Total P whIch becomes runoff

	

DRO=

	

l6ln/yr
	El =

	

21.0 In I yr Therefore 21" of evapotransplrallon per year for proposed site
	P =

	

44.0 In / yr Therefore 44 per year of precipitation for proposed site

I = P - DRO - El

	

7.5 Inches Infiltrated per year In proposed condition

Greater Inltltration In Proposed Condition due to:

	

- Improved larrdcover
- Runoff collected undemround detention basin

J
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APPENDiX 10
GEOTECHNICAL SUMMARY
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TEST BORING LOG

	

SHEET 1

	

1
Soil Exploration Corp.

Kelly Corner
Gcotecbnical Drilling BORING B-i/la

Groundwater Monitor Well Site: 400 Mass Avenue
148 Pioneer Drive

Acton, MA

	

PROJECT NO. 13-0326Leominster, MA 01453
978 840-0391 DATE: March25, 2013

Ground Elevation:

	

185 ft+I- GROUNDWATER OBSERVATIONS
Date Started:

	

March 21,2013 DEPTH

	

CASING

	

STABILIZATIONDATE
Date Finished:

	

March 21,2013
___________ _________________

3/31/13j

Driller:

	

DL
J3 ft

	

n/a

	

Upon Comp1eon

Soil E2er/Geologist:

	

KM
Depth Castng SamDtc

_______ _____________ ___________________

Visual Identification
No. Depth

___________

Blows/6" Strata of Soil and / or Rock Sample
Pavement

1 1 7 0'6"-2'6 7-6-7-5 Brown, fine to medium Sand, little gravel, trace silt (FILL)
2'6"

2 6 2'6"-3'0 100/6"
_________________________________________________
Black Organic Silt (TOPSOIL)

4, ______________________________________________
Brown, silty Sand wI gravel

5
6' Refusal at 6 ft -- First Attempt

Refusal at 7 ft - Second Attempt

10

15

20

25

30

35

- --------------------------------t _ --------------

	

-.----

Notes: Hollow Stem Auger Size - 4-1/4"

Cohesionless: 0 -4 V. Loose, 4- 10 Loose,

	

Trace 0 to 10%

	

CASING

	

SAMPLE

	

CORE TYPE
10 -30 M Dense, 30-50 Dense, 50+ V

	

Little 10 to 20%

	

ID SIZE (IN)

	

SS
Cohesive: 0-2 V Soft, 2 -4 Soft, 4 -8 M

	

Some 20 to 35%

	

HAMMER WGT (LB)

	

140 lb.



TEST BORING LOG

	

SHEET 2

Soil Exploration Corp. Kelly Corner
Gcotechnical Drilling BORING B-2

Groundwater Monitor Well SIte: 400 Mass Avenue
148 Pionccr Drive

Acton, MA

__________________________________

PROJECT NO. 13-0326
Leominster, MA 01453

978 840-0391 DATE: March 21, 2013

Ground Elevation:

	

184 ft+/- GROUNDWATER OBSERVATIONS

Date Started:

	

March 21, 2013

Date Finished:

	

March 21, 2013

Duller:

	

DL

Soil Er/Geoloist:

	

KM
Depth casing $ntile

	

_____________

______

Visual ldcntiticatlon
Ft. bi/fi

-

No.
-

""-" Depth Blows/6" Strata of Soil and / or Rock Sample
Pavement

1 7" 0'6"-2'6" 10-7-6-6 Black, Sand & Gravel, trace silt (FILL)
1 2'

2 6" 2'6"-3'6" 7-9
____________________________________________
Black Organic Silt, wet (TOPSOIL)

2A 2" 3'6"-4'0" 100/6" 36w ________________________________________
Brown, fine to medium Sand & Gravel, little silt, cobbles

5 3 10" 5'0"7'0" 22-27-47-51 Grey-Brown, fine to medium Sand & Gravel, some silt, cobbles,
wet

7'
4 10" 7'0"-9'0" 12-7-9-7 Grey, Fine Sand w/ Silt, wet

10 5 20" 10'0"-120" 8-8-9-9 Grey, Fine Sand wf Silt, wet

'
15

14
Refissal at 14 ft

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4"

Cohesionlesa: 0-4 V. Loose, 4- 10 Loose,

	

Trace 0 to 10%
10 -30 M Dense, 30 -50 Dense, 50+ V

	

Little 10 to 20%

Cohesive: 0-2 V Soft, 2 -4 Soft, 4 -8 M

	

Some 20 to 35%

OV.4iff.Jii±J1urd.

	

I And

	

3to0Ei

CASING

	

SAMPLE

	

CORE TYPE

SS

140 lb.
ID SIZE (IN)

HAMMER WGT (LB)

HAMMELFALL 11W)



I

	

TEST BORING LOG

	

SHEET 3

Soil Exploration Corp. Kelly Corner
Geotechnical Drilling BORING B-3

Groundwatcr Monitor Wcll Site: 400 Mass Avenue

	

__________________________________
148 Pioneer Drive

Acton,MA

	

PROJECT NO. 13-0326
Leominster, MA 01453

978 840-039! DATE: March 21, 2013

Ground Elevation:

	

185 ft+/- GROUNDWATER OBSE RVATIONS_________________

Date Started:

	

March21, 2013 STABILIZATION

Date Finished:

	

March21, 2013
________________

Upon Completion

Driller:

	

DL
__________________

Soil Fer/Geo1ogist:

	

KM
______________

Depth Ca,ing Samele
______________

Visual Identification
Ft. bl/ft No. ' Depth

______________

Blows/6" Strata of Soil and for Rock Sample
Pavement

4"
1 1 6" 0'6".2'6" 10-6-18-4

______________________________________________
Dark Brown, loamy-organic silty Sand, little gravel (FILL)

2'
2 4" 2'6".4'6' 5-7-10-10

______________________________________________
Grey-Brown, loamy silty Sand, trace roots, wet (SUBSOIL)

5'
5 3 8' 5'0"7'0" 661010

__________________________________________________
Brown, fine to medium Sand, little gravel, little silt, wet

4 5" 7'0"-9'0" 30-27-20-17 Brown, fine to medium Sand, little gravel, little silt (GLACIAL)

10 5 0" 10'0-10'3 100/3"
w/ cobbles, boulders, wet
No recovety - Boulders

15 6 6" 15O"-15'1O" 35-100/4'
Brown-Grey, fine to medium Sand, some silt, some gravel,
cobbles, wet

1 8

20
Refusal at 18 ft

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4"

CASING CORE TYPECohesionless: 0-4 V. Loose, 4- 10 Loose,

	

Trace 0 to lO°h

10 -30 M Dense, 30-50 Dense, 50+ V

	

Little 10 to 20%

	

ID SIZE (IN)

Cohesive: 0-2 V Soft, 2 -4 Soft, 4 -8 M

	

Some 20 to 35%

	

HAMMER WGT (LB)

fi-15SuifI _l5-30V.Sdfl _30+ Hart_Md_3S%to50i _I1AMMIRFALLflN)

I

J

SAMPLE

SS
140 lb.

30"



TEST BORING LOG

	

SHEET 4

Soil Exploration Corp. Kelly Corner
Geotcchnical Drilling BORING B-4/4a

Groundwater Monitor well Site: 400 Mass Avenue
148 Pioneer Drive

Acton, MA

______________________________________

PROJECT NO. 13-0326
LeornLnster, MA 01453

978 840-0391 DATE: March21, 2013
______________________

Ground Elevation:

	

187 J:j:/
______________

I

	

GROUI'4DWATER OBSERVATIONS

Date Started:

	

March 21, 2013

	

i DATE DEPTH

	

CASING

	

STABILIZATION
Date Finished:

	

March 21, 2013 3(21/13 2 ft

	

n/a

	

Upon Completion
___________________

Driller:

	

DL t
Soil

	

er/Geologist:

	

KM
Depth Casing $smnlc t isual Identification

Ft. bl/ft • Depth ElowsI6' Strata of Soil and / or Rock Sample
Pavement

Brown- Dark Brown, fine to medium Sand, little gravel, little
1 6" 0'6".2'6" 8-12-1 1-8 silt, day (FILL)

1 26"
2 7" 2'6'.4'O" 1427100

___________________________________________
Brown, fine to medium Sand, some silt, little gravel, cobbles,
boulders

5 3 0" 5'0"5'1" 100/1 Bouldcr obstruction (GLACIAL)
Occasional cobbles, boulders

Grey, fine to medium Sand, some silt, some gravel, cobbles, wet
10 4 4' ' ' ' "10 0 -10 4 "100/4

' "11 6
Refusal at 5 '6"- First Attempt
Refusal at 11 '6" - Second Attempt

15

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4'

Cohesionless: 0 -4 V. Loose, 4 - 10 Loose,

	

Trace 0 to 10%

	

CASING

	

SAMPLE

10 -30 M Dense, 30-50 Dense, 50+ V

	

Little 10 to 20%

	

ID SIZE (IN)

	

SS

Cohesive: 0-2 V Soft, 2-4 Soft, 4-8 M

	

Some 20 to 35%

	

HAMMER WGT (LB)

	

140 lb.

-15 Stiff. 15 .0 V. Sairn 0 + Hard.

	

And

	

353 in 50%

	

HAMMER FALLIINI

	

30"

CORE TYPE



TEST BORNG LOG

	

SHEET 5

Soil Exploration Corp. Kelly Corner
Geotechnical Drilling BORING B-5/5a

Groundwater Monitor Well Site: 400 Mass Avenue
148 Pionccr Drive

Acton, MA

______________________________________

PROJECT NO. 13-0326
Leominster, MAO 1453

978840.0391 DATE: March21, 2013

Ground Elevation:

	

186 ft-f/- GROUNDWATER OBSERVATIONS
Date Started:

	

March 21, 2013

FTE

_________________

STABILIZATION
DEPTWINDate Finished:

	

March 21, 2013
____________________
Upon Completion

Driller:

	

DL
___________________

Soil

	

er/Geo1oist:

	

KM
_______________

_______________
Depth Casing Ssnu1c

______

Visual Idantitlcailon
Ft. bVft •' Depth

_____________
Blows/6" Strata of Soil and / or Rock Sam_plc

Pavement
4"

1 1 2" O'6'-2'6" 10-7-36-20
_____________________________________________
Brown, fine to medium Sand, some silt, little gravel, wet

2 10' 2'6"-46" 12-27-20-31 Brown, mottled, fine to medium Sand, some silt, little gravel,
wet (SANDY TILL)

5 3 8" 5'0"-7'O" 16-15-21-27 Dark Grey, fine to medium Sand & Gravel, some silt, cobbles,

4 3" T0"-7'3" 100/3"
wet
Grey, fine to medium Sand, some gravel, some silt, cobbles,
boulders, wet

10 5 14" 1 0•0"-l 2'O" 9-9-22-27
Brown, fine to coarse Sand & Gravel, little silt, wet

14'

15 Refusal at 4'6" - First Attempt
Refusal at 14'O"

	

Second Attempt

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4"

Cohesionless: 0 -4 V. Loose, 4- 10 Loose,

	

Trace 0 to 10%

	

CASING

	

SAMPLE

	

CORE TYPE

10-30 M Dense, 30-50 Dcnsc, 50+ V

	

Little 10 to 20%

	

ID SIZE (IN)

	

SS

Cohesive: 0-2 V Soft, 2 -4 Soft, 4-8 M

	

Some 20 to 35%

	

HAMMER WGT (LB)

	

140 lb.



TEST BORING LOG

	

SHEET 6
Soil Exploration Corp.

Kelly Corner
Grotechnical Drilling BORING B-6

Groundwater Monitor Well Site: 400 Mass Avenue
148 Pioneer Drive

Acton, 1%IA

_________________________________________

PROJECT NO. 13-0326
l.cominster, MA 01453

978 840-0391 DATE: March21, 2013

Ground Elevation:

	

190 ft+/- GROU i4D WATER OBSERVATIONS

Date Started:

	

March 21, 2013 DATE DEPTH

	

CASING

	

STABILIZATION

Date Finished:

	

March 21,2013 3/21/13
_____________________________

Driller:

	

RB

	

I
[5 ft

	

a

	

Completion

Soil Eer/Geoloigt:

	

KM
Casing Visual Identification

Ft. bun 1
_____________

Depth

_____________

Blows/6" Strata of Soil and / or Rock Sample
Forest Mat

6
1 1 12" 0'0"-2'0" 2-4-9-12

____________________________________________________
Brown silty Sand, trace loam, roots (SUBSOIL)

2'
2 2" 2'0"-4'0" 14-21-24-27

__________________________________________________
Brown, fine to medium Sand, little silt, cobbles (GLACIAL)

5 3 12" 5'0"7'0" 9-9-11-10 Brown fine to medium Sand, little gravel, little silt, wet

8'

Refusal at 8 ft

10

15

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4'

Trace 0 to 10%
Little 101020%
Some 20to35%

-J

Cohesionless: 0-4 V. 1.oose, 4- 10 Loose,

10 -30 M Dcnsc, 30-50 Dense, 504- V

Cohesive: 0-2VSoft, 2-4Soft, 4-SM

5-I5StiIE IS.30V.Stifl 104-Ilani.

CASING

	

SAMPLE

	

CORE TYPE
IDSLZE(IN)

	

SS
HAMMER WGT (LB)

	

140 lb.
UAMtIIO Al I. mThI

	

1(5"



TEST BORING LOG

	

SHEET 7

	

]

Soil Exploration Corp. Kelly Corner
Gcotcchnical Drilling BORING B-7

Groundwater Monitor Well Site: 400 Mass Avenue
148 Pionccr Drive

Acton, MA

____________________________________

PROJECT NO. 13-0326
Leomirister, MA 01453

978 840-0391 DATE: March 21, 2013

Ground Elevation:

	

191 11+1- GROUNDWATER OBSERVATIONS
Date Started:

	

March 21, 2013

Date Finished:

	

March 21, 2013

Driller:

	

RB
Soil lgjer/(3eologist:

	

KM
Depth asing

_______

Visual Identification
Ft. bl/ft • "T

_____________ ____________

Depth Blows/6" Strata olSoil and /orRockSamplc

1 1 8" 0'0'-2'0" 2-2-2-4 Topsoil/Subsoil (ORGANIC)
3.

2 10' 2'0'-4'0" 5-7-19-26
__________________________________________________
Brown, fine medium Sand, some silt, little gravel, cobbles

5 3 12" 5'0"6'3" 24.42-5013' Brown, fine medium Sand, some silt, little gravel (GLACIAL)
WI cobbles and boulders

10 4 15' 10O"-12'O" 21-43-19-30 Brown, fine medium Sand, some silt, little gravel
w/ cobbles and boulders, wet

13'

Refusal at 13 ft

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4"

CASING CORE TYPECohesionless: 0 -4 V. Loose, 4- 10 Loose,

	

Trace 0 to 10%

10-30 M Dense, 30-50 Dense, 501- V

	

Little

	

10 to 20%

	

ID SIZE (IN)
Cohesive: 0-2 V Soft, 2-4 Soft, 4-8 M

	

Some 20 to 35%

	

HAMMER WGT (La)

SAMPLE

SS
l40 lb.

1±I5SIIIT. IS -30 V. Ssiffl 10 Hafd.

	

I And

	

35itoS0%

	

I HAMMEREALLLIN1



I

	

TEST BORING LOG

	

SHEET 8

Soil Exploration Corp. Kelly Corner
Gcotcchnical Drilling BORING B-8

Groundwater Monitor well Site: 400 Mass Avenue
148 Pioneer Drive

Acton, MA

_________________________________________

PROJECT NO. 13-0326
Leorninster, MA 01453

978 840-0391 DATE: March 21,2013
Ground Elevation:

	

192 11+/- GROUNDWATER OBSERVATIONS__________________

Date Started:

	

March 21, 2013 STABILIZATIONTEDTHCASG
Date Finished:

	

March 21,2013
__________________

Upon Completion
__________________

Driller:

	

DL

Soil R

	

•neer/Geolcxjst:

	

KM
_______________

__________________

Depth __Sampje Visual Identification
Ft. bl/ft No. Depth

_____________

Blows/6" Strata ofSoiland/orRockSamplc

1 2" 0'O"-l '2" 2-3-5012" Topsoil/Subsoil (ORGANIC)
2'

2 14" 3'0"..5'0" 15-19-24-18

_______________________________________________

Olive Brown, fine to medium Sand, some gravel, some silt,
cobbles

5 3 16" 5'0"7'0" 17-27-29-31 Olive Brown, fine to medium Sand, some gravel, some silt,
cobbles (SANDY TILL)

10 4 8" 1 0'O'-l 1 '3" 23-25-50/3" Olive I3rown, fine to medium Sand, some gravel, some silt
w1 cobbles, boulders, wet

'1 3

15 5 3" 15'0"-15'4" 100/4" Weathered Rock

15'6"
Refusal at 15'6"

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4"

Cohesionless: 0-4 V. Loose, 4 - 10 Loose,

10-30 M Dense, 30 -50 Dense, 50+ V

Cohesive: 0-2 V Soft, 2 -4 Soft, 4 -8 M

5-IS SiiIL_15-30V.SiIft._304-Hard.

Trace OtolO%
Little 10 to 20%

Some 20to35%

And_j5',ktp50%

CASING

	

SAMPLE

	

CORE TYPE

IDSIZE(IN)

	

SS
}IAMMERWGT(LB)

	

140 lb.

HAMMF.RFALLI1N

	

10"



TEST BORING LOG

	

SHEET 9

	

1

Soil Exploration Corp.
Kelly Corner

Geotechnical Drilling BORING B-9
Groundwater Monitor Well SIte: 400 Mass Avenue

148 Pioneer Drive
Acton MA

______________________________________

PROJECT NO. 13-0326
Lcominstcr, MA 01453

,

978 840-0391 DATE: March 25,2013
Ground Elevation:

	

187 ft+/- GROUNDWATER OBSERVATIONS
Date Started:

	

March21, 2013 TE STABILIZATIONDE CAO
Date Finished:

	

March 21, 2013
[

Upon Completion

Driller:

	

RB
__________________

Soil Eer/Geoloist

	

KM
Depth Catng 5nm Visual Identification

Ft. bl/ft No. Depth
____________

Blowsló" Strata of Soil and / or Rock!upplc

1 1 12' 0'-20" 2-5-6-5 Organic Silt (TOPSOIL)

2 0" 2'0"-2'3" 50/3" Stumps, bouldcrs, organics (ORGANIC)

4,
5 3 4" 5'0"5'6" 15 Brown, Sand & Gravel, little gravel, cobbles, wet (GLACIAL)

4 11" 5'6"-7'0" 37-44-57

"'6 6

10 Weathered Rock

9,

Refusal at 9 ft

15

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4"

Cohesionless: 0 -4 V. Loose, 4 - 10 Loose,
10-30 M Dense, 30 -50 Dense, 50+ V
Cohesive: 0 -2 V Soft, 2 -4 Soft, 4 -8 M
8-IS Stiff. 15 -31) VSt1(t 304-Hath

Trace OtolO%
Little 10 to 20%
Some 20 to 35%

And 35%toSO%

CASING

	

SAMPLE

	

CORE TYPE
ID SIZE (IN)

	

SS
HAMMER WOT (LB)

	

140 lb.

HAMMFRFALL(INI

	

30"



I

	

TEST BORING LOG

	

SHEET 10

	

I
Soil Exploration Corp.

Kelly Corner
Geotechnical Drilling BORING B-b

Groundwater Monitor Well Site: 400 Mass Avenue
148 Fionccr Drive

Acton, MA

	

PROJECT NO. 13-0326
Leominster, MA 01453

978 840-0391 DATE: March 25, 2013
Ground Elevation:

	

187 ft4-/- GROUNDWATER OI3SERVATIONS
Date Starteth

	

March 21, 2013 STABILIZATION
Date Finished:

	

March 21, 2013 Upon Completion

Driller:

	

DL

Soil Eer/Geoloist:

	

KM
Depth Casing SitoiDle Visual Identification

Ft. bl/ft Depth
______________

BlowsI6' Strata of Soil and / or Rock Sample
Pavement

1 3" 6"-2'6" 10-6-5-5 Brown, fine to medium Sand, little gravel, little silt (FILL)

2 6" 2'6".4'6" 55511 Same (FILL)

5 3 6" 5'O"TO" 6-9-10-9 Dark Brown, fine to medium Sand, little silt, little gravel, trace

4 3 71Q"74 100/4"
organic (FILL)

Rust Brown, silty Sand, little gravel (SUBSOIL)
8'

10
Refusal at 8 ft

15

20

25

30

35

Trace 0 to 10%

Little lOto2O%

Some 20to35%

Notes: Hollow Stem Auger Size - 4-1/4"

Cohesionless: 0-4 V. Loose, 4- 10 Loose,
10 -30 M Dense, 30 -50 Dense, 50+ V
Cohesive: 0-2 V Soft, 2 -4 Soft, 4 -8 M
8-SIIrfiS-]aV.Stn. 304 Hard.

CASING

	

SAMPLE

	

CORE TYPE
IDSIZE(IN)

	

SS
HAMMER WGT (LB)

	

140 lb.
1-TAMMrII rAt! (TPJt

	

IA"



TEST BORING LOG

	

SHEET ii

Soil Exploration Corp.
Kelly Corner

Geotechnical Drilling BORING B-i 1
Groundwater Monitor Well Site: 400 Mass Avenue

148 Pioneer Drive
Acton, MA

____________________________________

PROJECT NO. 13-0326
Leorninstor, MA 01453

978 840-039! DATE: March25, 2013________________________
Ground Elevation:

	

187
_______________

GROUNDWATER OBSERVATIONS
Date Started:

	

March 21, 2013 DEPTH

	

CASING

	

STABILIZATIONDATE
Date Finished:

	

March 21, 2013
____________ _________________

6 ft

	

ns

	

Upon Complehon3/21/13

Driller:

	

RB

[

Si
_______________________________

Depth Casing Samqlc
____________ _________________

Visual Wcntiflcatlon
FL bLffI '''' Depth

______________

Blows/6" Strata of Soil and / or Rock Sample

1 12" 0"-2'0" 3-5-5-6 Brown, fine to medium Sand, little gravel, little silt (FILL)

2 14" 2'O'.4'0" 7-6-7-9 Same, thy

5 3 14" 5'0"7'0" 5-6-5-5 Brown, fine to medium Sand, little silt, trace gravel (FILL)

4 3" 7'0"7'5" "5015 7' Brown, fine to medium Sand, little gravel, little silt, cobbles, wet

10 5 3' 10'O'-lO'lO" 26-50/4" Brown, fine to coarse Sand & Gravel, little silt, cobbles

'12 Refusal at 12 ft

15

20

25

30

35

Notes: Hollow Stem Auger Size - 4-1/4'

Cohesionless: 0-4 V. Loose, 4- 10 Loose,

	

Trace 0 to 10%

	

CASING

	

SAMPLE

	

CORE TYPE
10-30 M Dense, 30-50 Dense, 50+ V

	

Little 10 to 20%

	

ID SIZE (IN)

	

SS
Cobesive: 0 -2 V Soft, 2-4 Soft, 4-8 M

	

Some 20 to 35%

	

HAMMER WGT (12)

	

140 lb.
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Massachusetts Stormwater Report Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new andredevelopment?
O New Development

Redevelopment
O Mix of New Development and Redevelopment

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

R No disturbance to any Wetland Resource Areas
Site Design Practices (e.g. clustered development, reduced frontage setbacks)

U Reduced Impervious Area (Redevelopment Only)
Minimizing disturbance to existing trees and shrubs

O LID Site Design Credit Requested:
O Credit 1
O Credit 2
O Credit 3

0 Use of "country drainage" versus curb and gutter conveyance and pipe
O Bioretention Cells (includes Rain Gardens)
[J Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
O Treebox Filter
O Water Quality Swale
0 Grass Channel

Green Roof
[=1 Other

tanf4o New Untreated D)scharges

Z No new untreated discharges
Outlets have been designed so there is no erosion or scour to wetlands and waters of theCommonwealth

U Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbookincluded.

Standard 2: PeakRate Attenjiafton

D Standard 2 waiver requested because the project is located in land subject to coastal stormflowage and stormwater discharge is to a wetland subject to coastal flooding.
Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour storm
Calculations provided to show that post-development peak discharge rates do not exceedpre-development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site flooding increases during the 1 00-year 24-hour storm, calculations are also provided to showthat post-development peak discharge rates do not exceed pre-development rates for the 100-year24-hour storm.

Stormwater Report 1



Massachusetts Stormwaler Report Checklist

Standard 3: Recharge

Soil Analysis provided.
0 Required Recharge Volume calculation provided
1J Required Recharge volume reduced through use of the LID site Design Credits.
O Sizing the infiltration, BMPs is based on the following method: Circle the method used.

Simple Dynamic

	

Dynamic Field1

O Runoff from all impervious areas at the site discharging to the infiltration BMP.
El 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.
0 Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

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

Site is comprised solely of C and D soils and/or bedrock at the land surface
fl M.G.L. c. 21E sites pursuant to 310 CMR 40.0000
0 Solid Waste Landfill pursuant to 310 CMR 19.000

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

D Calculations showing that the infiltration BMPs will drain in 72 hours are provided.
O Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is
included.
O 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.
O 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 stonnwater 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;

80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

Stormwater Report 2



Massachusetts Siormwater Report Checklist

• 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.

0 A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included asan attachment to the Wetlands Notice of Intent.
Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inchrule for calculating the water quality volume are included, and discharge:

is within the Zone II or Interim Wellhead Protection Area
0 is near or to other critical areas
0 is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)

involves runoff from land uses with higher potential pollutant loads.
U The Required Water Quality Volume is reduced through use of the LID site Design Credits.

Calculations documenting that the treatment train meets the 80% TSS removal requirementand, if applicable, the 44% TSS removal pretreatment requirement, are provided.D The BMP is sized (and calculations provided) based on:
0 The 1/2 or 1" Water Quality Volume or
O The equivalent flow rate associated with the Water Quality Volume and
documentation is provided showing that the BMP treats the required water quality
volume.

The applicant proposes to use proprietary BMPs, and documentation supporting use ofproprietary BMP and proposed TSS removal rate is provided. This documentation may be in theform 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 otherthird party studies verif'ing performance of the proprietary BMPs.
0 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentationshowing that the BMPs selected are consistent with the TMDL is provided.

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

O The NPDES Multi-Sector General Permit covers the land use and the Stormwater PollutionPrevention Plan (SWPPP) has been included with the Stormwater Report.
0 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.
[J The NPDES Multi-Sector General Permit does not cover the land use.

LIJHPPLs are located at the site and industry specific source control and pollution
prevention measures have been proposed to reduce or eliminate the exposure of LUHPPLs to
rain, snow, snow melt and runoff, and been included in the long term Pollution Prevention Plan.

Stormwater Report 3
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Massachusetts Stormwater Report Checklist

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

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.

StHndard 6: Critical Areas

D 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.
0 Critical areas and BMPs are identified in the Stormwater Report.

Si1d'7 Itvdpzniw and Other ProJts Suhjeette the Slandiuds on1totho
ma!clrnurn edent piraetkalije

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

0 Limited Project
D 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.

El 2-4 single family houses or 2-4 units in a multi-family development with a
discharge to a critical area

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

O Bike Path and/or Foot Path
Redevelopment Project

0 Redevelopment portion of mix of new and redevelopment.

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

JJ&ons1ructhw Pcrlod Pollution Prevenjion and Erosion
and Sedimentation Control

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

o Narrative;
o Construction Period Operation and Maintenance Plan;
o Names of Persons or Entity Responsible for Plan Compliance;
o Construction Period Pollution Prevention Measures;
o Erosion and Sedimentation Control Plan Drawings;
o Detail drawings and specifications for erosion control BMPs, including sizing

calculations;
o Vegetation Planning;
o Site Development Plan;
o Construction Sequencing Plan;
o Sequencing of Erosion and Sedimentation Controls;
o Operation and Maintenance of Erosion and Sedimentation Controls;
o Inspection Schedule;
o Maintenance Schedule;
o Inspection and Maintenance Log Form.

O A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan
containing the information set forth above has been included in the Stormwater Report.
D 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.
fl The project is not covered by a NPDES Construction General Permit.
O The project is covered by aNPDES Construction General Permit and a copy of the SWPPP
is in the Stormwater Report.

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 Malntaflanec flaii

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

Name of the stormwater management system owners;
Party responsible for operation and maintenance;
Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;
Description and delineation of public safety features;
Estimated operation and maintenance budget; and

Stormwater Report 5



Massachusetts Stormwaler Report Checklist

Operation and Maintenance Log Form (to be completed by contractor)

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

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

St*mbir& 10: Proh1h1tfoø.ffihit lMtchitr8

O The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;
O An Illicit Discharge Compliance Statement is attached;

NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the
discharge of any stonnwater to post-construction BMPs.

Stormwater Report 6
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