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Narrative Summary

Drainage calculations have been prepared using the HydroCAD Stormwater Modeling System. HydroCAD uses the Soil
Conservation Service (SCS) TR-20 AND TR-55 methodology.

Pre-Development Conditions:

The existing parce! is a 1.5 acre lot at 248 High Street in Acton.” The lot has an existing house and decrepit barn structure.
The lot is mostly wooded with some open area around the house. The southern corner of the lot (Watershed Area 2)
along High Street currently drains into High Street, and the remainder of the lot (Watershed Area 1) drains towards the
Town of Acton property abutting the site to the east.

The Soil Survey of Middlesex County, issued by the USDA Soil Conservation Service (SCS), now the Natural Resources
Conservation Service, includes delineation of soils in the vicinity of the locus by name and by hydrologic characteristics.
The soils located within the site are identified as Montauk and Ridgebury (see Appendix A). The Soil Survey identifies
these soils to be in the “C” and “D” hydrologic soil groups, respectively.

The existing predevelopment drainage area has been divided into two drainage watersheds (Watersheds 1 and 2) as
described above. Please refer to the “Pre-Development Watershed Area” plan, Sheet 1 of 2.
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Post-Development Conditions:

The proposed project includes the construction of a new 20’ wide paved roadway, 8 single family homes, driveways, and
other associated site work, Stormwater runoff generated from the development will be collected, treated, and attenuated
on-site by an underground detention system and associated treatment facilities. The proposed (post-development) runoff
pattern from the site will generally continue as in predevelopment. The post-development points of analysis are the same
as pre-development.

Under post-development conditions, the two pre-development watersheds have been divided into three subcatchmenis
(Watersheds 10, 11, and 20). These watersheds are determined by the proposed development and grading of the site.
Watershed 10 flows overland to the abutting Town of Acton parcel. Watershed 11 is coliected by the proposed drainage
system and the associated runoff is collected, treated, and attenuated through the use of the underground detention
system. Discharges from the detention system are directed to the rear of the property towards the abutting land of the
Town of Acton. The combined discharges from Watersheds 10 and 11 are reported in the analysis through the use of a
Design Point similar to pre-development Watershed 1. Overland flows from Watershed 20 are discharged to High Street
similar to pre-development Watershed 2.

The proposed stormwater management system will consist of deep sump hooded catch basins, a CDS stormwater
treatment unit, and the underground detention system. This system has been designed in accordance with the
Massachusetts Stormwater Management Policy. ‘

Summary of Calculations

The following tables summarize the peak surface stormwater runoff (in cubic feet per second (CFS)) for each storm event.
Calculations have been provided for the 2, 10, and 100-year storm events to illustrate the stormwater management
systems performance under varicus design storm rates.

Tables | and Il below are a summary of pre-development and post-development peak runoff rates for overland flow from
the individual watershed areas on the site that are altered as a result of the proposed development (please refer to the
“Pre & Post-Development Drainage Areas” plans for delineation of the watershed areas). Table lIl below is a summary of
the overland flow rates from the proposed development compared to the pre-development overland flow rates to the
design poinis described above.

PRE-DEVELOPMENT WATERSHEDS
FLOW (CFS)
WATERSHED
2 year 10 year 100 year
1 0.97 2.34 4.80
2 0.33 0.756 1.47
TABLE|
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POST-DEVELOPMENT WATERSHEDS
FLOW (CFS)
WATERSHED
2 year 10 year 100 year
10 0.68 1.43 268
11 1.67 2.93 4.89
20 0.36 0.75 1.41
TABLE i
PRE & POST-DEVELOPMENT DESIGN POINTS
DESIGN FLOW (CFS)
POINT T 2year 10 year 100 year
pre 0.97 2.34 4.80
DP #1 post 0.86 2.33 4.80
5 pre 0.33 Q.75 1.47
post 0.36 0.75 1.41
TABLE i

Under post development conditions, the results indicate that the Design Point will experience a decrease in peak rate of
runoff for the calculated storm events. The results indicate that there is a minor increase in runoff to High Street under
the 2 year storm event. This increase will not cause any flooding of the street and should be considered negligible.
Accordingly, we do not anticipate adverse effects or flooding of neighboring or down gradient properties or sensitive
receptors.
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Stormwater Management Standards

The proposed drainage system meets the Stormwater Management Policy (SMP) of the Massachusetts Department of
Environmental Protection as foliows:

Standard #1

Standard #2

Standard #3

Standard #4

Standard #5

NO UNTREATED DISCHARGES OR EROSION TO WETLANDS

The proposed project will not discharge untreated stormwater from any impervious surfaces or cause
erosion to any wetland. Stormwater runoff from impervious surfaces will be collected and directed to the
stormwater management system which includes deep sump hooded catch basins, water guality treatment
unit, and an underground detention facility.

PEAK RATE ATTENUATION

The proposed project has been designed with stormwater controls to attenuate flows for the 2-year, 10-
year, 25-year, and 100-year 24-hour design storm evenis. The post-development peak discharge rates
for these storms are at or below the pre-development conditions,

STORMWATER RECHARGE

The proposed project contains approximately 37,830 area S.F. of new impervious area (roof area of
approximately 12,472 S.F. and pavement area of approximately 23,358 S.F.). Rooftops, paved driveways
and roadway areas will be discharged through the proposed underground detention basin.. The site
contains soils in HSG C and D hydrologic soils groups. HSG C and D soils require 0.25 inches and 0.10
inches , respectively, of recharge per impervious sq. ft.. The proposed impervious surface requires 719
cu. ft. [(32,230 x 0.25 / 12) + (5,600 x 0.10 / 12)] of recharge. The proposed basin includes a storage
volume below the outlet to store and recharge the prescribed recharge volume. The underground
detention system has a recharge volume of 608 cu. ft. from elevation 217.4 to 217.9 within the 6” crushed
stone base. The system will also infiltrate approximately 0.023 acre-feet (1,002 cu. ft.) of runoff for the 1
year storm event. Therefore, the total recharge provided is 1,610 cu. ft. This volume satisfies the recharge
volume reguirement.

The SMP requires the basin to drain within 72 hours using the Rawls Rate and the bottom surface area
for the basin. Using the Rawls Table, the minimum infiltration rate is 0.27 inches/hour for the site.
Drawdown Time = Reg. Volume / (Infil Rate)(Conversion for Inches to Feet)(Bottom Area). The
drawdown times listed below are calculated using the basins under the 100year storm event runoff
volumes.
Bottom Area Drawdown Time
Detention Basin 3,041 S.F. 14.6 hours

WATER QUALITY

Water quality volumes are based on 0.50 inch per square foot of impervious area. Given the total
impervious non-roof surface for the project (23,358 S.F.), the required water quality volume is 973 C.F.
(23,358 x .50 / 12). Treatment of the water quality volume is provided via the proposed CDS 2015-4-C
treatment unit.

Total suspended solids removal of a minimum of 80% to the proposed detention basin is met as
demonstrated in the attached TSS Removal worksheets.

LAND USES WITH HIGHER POTENTIAL POLLLUTANT LOADS
The project is not a land use with Higher Potential Pollutant Loads.




Standard #6

Standard #7

Standard #8

Standard #9

Standard #10
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CRITICAL AREAS

The site is not located within a critical area, The water quality volume has been based on a 0.50” rainfall.

REDEVLEOPMENT

This site is not considered a redevelopment project.

CONSTRUCTION PERIOD CONTROLS

The necessary erosion and sedimentation controls have been included on the design plans. A
Stormwater Pollution Prevention Plan is alse included on the design plans (Sheet 9 of 9, “Erosion &
Sedimentation Control Plan"}.

OPERATION AND MAINTENANCE PLAN

An Operation and Maintenance Plan is attached to the Stormwater Report with additional information
provided on the design plans (Sheet 9 of 9, "Erosion & Sedimentation Control Plan”}.

ILLICIT DISCHARGES TO THE DRAIN SYSTEM

There are no existing or proposed illicit discharges to the drainage system for the proposed project.
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Design Point To Northeast Corner of
Property

To High Street

Reach Drainage Diagram for Pre-Development 6-2-16
G Prepared by David E. Ross Assoclates, Inc., Printed 6/6/2016

HydroCAD® 8.50 s/n 0007368 © 2007 HydroCAD Software Solutions LLC
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Pre-Development 6-2-16 Type il 24-hr 2 Year Storm Rainfalf=3.25"

Prepared by David E. Ross Associates, Inc. Printed 6/8/2016
HydroCAD® 8.50 s/n 000736 © 2007 HydroCAD Software Solulions LLC Page 2

Time span=5,00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: To Northeast Corner of Property Runcff Area=53,336 sf  3.32% Impervicus Runoff Depth>0,62"
Flow Length=360" Tc=17.2 min CN=73 Runoff=0.97 cfs 0.094 af

Subcatchment 2: To High Street Runoff Area=13,004 sf 11.71% Impervious Runoff Depth>1.09"
Flow Length=185' Tec=11.5min CN=76 Runoff=0.33 cfs 0.027 af

Reach DP: Design Point Inflow=0.97 ¢fs 0.094 af
Outflow=0.97 cfs 0.094 af




Pre-Development 6-2-16 Type HI 24-hr 2 Year Storm Rainfall=3.25"

Prepared by David E. Ross Associates, Inc. Printed 6/8/2016
HydroCAD® 8.50 s/n 000736 © 2007 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1: To Northeast Corner of Property

Runoff = 097 cfs @ 12.26 hrs, Volume= 0.094 af, Depth> 0.92"

Runoff by SCS TR-20 method, UH=SGCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.25"

Area (sf) CN  Descriplion

34965 70 Woods, Good, HSG C

14,662 77 Woods, Good, HSG D
2,048 74 >75% Grass cover, Good, HSG C
1,771 98 Paved parking & roofs

53,336 73 Weighted Average

51,565 Pervious Area
1,771 Impervious Area

Te Length Slope Velocity Capacity Description
(min) (feet)  (fifft) (fifsec) {cfs)

104 50 0.0300 0.08 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.25"
6.8 310 0.0230 0.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

172 360 Total
Summary for Subcatchment 2: To High Street

Runoff = 0.33cfs @ 12.17 hrs, Volume= 0.027 af, Depth> 1.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.25"

Area (sfi CN Description

5,942 70  Woods, Good, HSG C
4702 74 >75% Grass cover, Good, HSG G
1,633 98 Paved parking & roofs
917 89 Gravel roads, HSG C
13,094 76 Weighted Average

11,561 Pervious Area
1,533 Impervious Area
Te Length  Slope Velocity Capacity Description
{(min}  (feef) {fiift)  (fi/sec) {cfs)
104 50 0.0300 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
0.7 40 0.0380 0.97 Shallow Concentrated Flow,
Woodland Kv=5.01ps
0.4 75 0.0380 3.05 Shallow Concentrated Flow,

Unpaved Kv=16.11ps

11.5 165 Total

Summary for Reach DP: Design Point

Inflow Area = 1.224 ac, 3.32% Impervious, Inflow Depth > 0.82" for 2 Year Storm event
Inflow = 0.97cfs @ 12.26 hrs, Volume= 0.094 af
Outflow = 097 cfs @ 12.26 hrs, Volume= 0.094 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
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Pre-Development 6-2-16 Type Il 24-hr 10 Year Storm Rainfalf=5.04"

Prepared by David E. Ross Assogiates, Inc, Printed 6/8/2016
HydroCAD® 8.50 s/n 000736 © 2007 HMydroCAD Scftware Solutions LLC Page 4

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=8CS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: To Northeast Corner of Property Runoff Area=53,336 sf  3.32% Impervious Runoff Depth>2.13"
Flow Length=380" Tc=17.2 min CN=73 Runoff=2,34 cfs 0.217 af

Subcatchment 2: To High Street Runoff Area=13,094 sf 11.71% Impervious Runoff Depth>2.38"
Flow Length=165' Tc=11.5 min CN=76 Runoff=0.75 cfs 0.060 af

Reach DP: Design Point Inflow=2.34 ofs 0.217 af
OQutflow=2.34 cfs 0.217 af



Type Il 24-hr 10 Year Storm Rainfall=5.04"
Printed 6/8/2016
Page 5

Pre-Development 6-2-16

Prepared by David E. Ross Associates, Inc,
HydroCAD® 8.50 s/n 000736 & 2007 HydroCAD Scoftware Sojutions LLC

Summary for Subcatchment 1: To Northeast Corner of Property

Runoff = 234 cfs @ 12.25 hrs, Volume= 0.217 af, Depth> 2.13"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type ill 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description
34,965 70  Woods, Good, HSG C
14,552 77 Woods, Good, HSG D
2,048 74 >75% Grass cover, Good, HSG C
1,771 98 Paved parking & roofs
63,336 73 Weighted Average
51,665 Petvious Area
1,771 Impetvious Area
Tc Length Slope Velocity Capacity Description
{min) _ (feet) {ft/it)y  (ft/sec) {cfs)
10.4 5¢ (.0300 0.08 Sheet Flow,
Woods: Light underbrush n=0400 P2=3.25"
6.8 310 0.0230 0.76 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
17.2 360 Total
Summary for Subcatchment 2: To High Street
Runoff = 0.75cfs @ 12.16 hrs, Volume= 0.060 af, Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description
5,942 70 Woods, Good, HSG C
4,702 74 >75% Grass cover, Good, HSG C
1,533 98 Paved parking & roofs
917 89 Gravel roads, HSG C
13,084 76 Weighted Average
11,561 Pervious Area
1,633 Impervious Area
Te Length Slope Velocity Capacity Description
{min) _ (feet) (ft/i)  (ft/sec) (cfs)
10.4 50 0.0300 0.08 Sheet Flow,
Woods: Light underbrush n= 0.400 P2=3.25"
0.7 40 0.0380 0.97 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 75 0.0360 3.05 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
11.56 165 Total
Summary for Reach DP: Design Point
Inflow Area = 1.224 ac, 3.32% Impervious, Inflow Depth > 2.13" for 10 Year Storm event
Inflow = 234cfs @ 12.25 hrs, Volume= 0.217 af
Outflow = 224 cfs @ 12.25 hrs, Volume= 0.217 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans methed, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Pre-Development 6-2-16 Type I 24-hr 100 Year Storm Rainfall=7.87"

Prepared by David E. Ross Associates, Inc. Printed 6/8/2016
HydroCAD® 8.50 s/n 000736 © 2007 HydroCAD Software Solutions LLC i Page 6

Time span=5,00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=8CS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: To Northeast Gorner of Property Runoff Area=53,336 sf 3.32% Impervious Runoff Depth>4.38"
Flow Length=360' Tc=17.2 min CN=73 Runoff=4.80 cfs 0.446 af

Subcatchment 2: To High Street Runoff Area=13,094 sf  11.71% Impervious Runoff Depth>4.72"
Flow Length=185' Tc=11.5min CN=76 Runoff=1.47 cfs 0.118 af

Reach DP: Design Point Inflow=4.80 cfs 0.446 af
Qutflow=4.80 cfs 0.446 af




Pre-Development 6-2-16

Prepared by David E. Ross Associates, Inc.
HydroCAD® 8.50 sfn 000736 _© 2007 HydroCAD Software Solutions LLC

Type il 24-hr 100 Year Sform Rainfall=7.87"
Printed 6/8/2016
Page 7

Summary for Subcatchment 1: To Northeast Corner of Property

Runoff = 480cfs @ 12.24 hrs, Volume= 0.446 af, Depth> 4.38"
Runoff by SCS TR-20 method, UH=8CS, Time Span= 5,00-20.00 hrs, dt= 0.05 hrs

Type Hl 24-hr 100 Year Storm Rainfali=7.87"

Area (sf) CN Description
34,965 70 Woods, Good, HSG C
14,552 77  Woods, Good, HSG D
2,048 74  >75% Grass cover, Good, HSG C
1,771 98 Paved parking & roofs
53,336 73 Weighted Average
51,565 Pervious Area
1,771 Impervious Area
Tc Length Slope Velocity Capacity Description
{min}  (feet) (fi/)  (ft/sec) {cfs)
10.4 50 0.0300 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
6.8 310 0.0230 0.76 Shallow Concentrated Flow,
Woodland Kv=5.0fps
17.2 360 Total
Summary for Subcatchment 2: To High Street
Runoff = 147 cfs @ 12.16 hrs, Volume= 0.118 af, Depth> 4.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11} 24-hr 100 Year Storm Rainfall=7.87"

Area {(sf) CN Description
59842 70 Woods, Good, HSG C
4702 74 >75% Grass cover, Good, HSG C
1,533 98 Paved parking & roofs
917 89 Gravel roads, HSG C
13,024 76 Weighted Average
11,561 Pervious Area
1,533 impervious Area
Tc Length Slope Velocity Capacity Description
{min) _ (feel) (f/fty  (fi/sec) (cfs)
10.4 50 0,0300 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
0.7 40 0.0380 0.97 Shailow Concentrated Flow,
Woodland Kv=5.0 fps
0.4 75 0.0380 3.06 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
11.5 165 Total
Summary for Reach DP: Design Polint
Inflow Area = 1.224 ac, 3.32% Impervious, Inflow Depth > 4.38" for 100 Year Storm event
Inflow = 480 cfs @ 12,24 hrs, Volume= 0.446 af
Outflow = 480cfs @ 12.24 hrs, Volume= 0.446 af, Atten= 0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
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<\
Design Point To Northeast Corner of
Property

Detention Facility To Detention Facility To High Street

Drainage Diagram for Post-Development 7-20-16
Prepared by David E. Ross Associates, Inc., Printed 7/20/2016
HydroCAD® 8.50 s/n 000736 © 2007 HydroCAD Software Solutions LLC
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Post-Development 7-20-16 Type Il 24-hr 2 Year Storm Rainfall=3.25"
Prepared by David E. Ross Associates, Inc. Printed 7/20/2016
HydroCAD® 8.50 s/n 000736 © 2007 HydroCAD Software Solutions LLC Page 2

Time span=0.00-24,00 hrs, dt=0.05 hrs, 481 points
Runoff by SC8 TR-20 method, UH=8CS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10: To Northeast Corner of Property Runoff Area=22,345 sf 15.35% Impervious Runoff Depth>1,44"
Flow Length=260" Tc=11,2 min CN=80 Runoif=0.72 cfs 0.061 af

Subcatchment 11: To Detention Facility Runoff Area=33,509 sf 61.68% Impervicus Runoff Depth>2,12"
Flow Length=170' Tc=9.4 min CN=89 Runcff=1.67 cfs 0.136 af

Subcatchment 20: To High Street Runoff Area=10,576 sf  23,14% Impervious Runoff Depth>1.37"
Flow Length=115" Te=7.7 min CN=79 Runoff=0.36 cfs 0.028 af

Reach DP: Design Point Inflow=0.86 ¢fs 0.155 af
Outflow=0.86 ¢fs 0.155 af

Pond 1P: Detention Facility Peak Elev=218.80" Storage=2,842 cf Inflow=1.67 cfs 0.136 af
Discarded=0.02 ¢fs 0.025 af Primary=0.21 cfs 0.094 af Outflow=0.23 ¢fs 0.118 af




Post-Development 7-20-16 Tvpe Il 24-hr 2 Year Storm Rainfall=3.25"

Prepared by David E. Ross Associates, Inc. Printed 7/20/2016
HydroCAD® 8.50 s/n 000736 © 2007 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 10: To Northeast Corner of Property

Runoff = 0.72cfs @ 12.16 hrs, Volume= 0.081 af, Depth> 1.44"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type I} 24-hr 2 Year Storm Rainfall=3,25"

Area (sf) CN Description
1,763 70  Woods, Good, HSG C
410 77  Woods, Good, HSG D

8,584 74 >75% Grass cover, Good, HSG C
8,157 80 >75% Grass cover, Good, HSG D
3,431 98 Paved parking & roofs

22,345 B0 Weighted Average

18,914 Pervious Area
3,431 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (fesh) (ft/ty  (ft/sech {cfs)

6.2 50 0.0400 0.14 Sheet Flow,
Grass: Dense n=0.240 P2= 3.25"
5.0 210 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

1.2 260 Total
Summary for Subcatchment 11 To Detention Facility
Runoff = 1.67 cfs @ 12.13 hrs, Volume= 0.136 af, Depth> 212"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24,00 hrs, di= 0.05 hrs
Type I 24-hr 2 Year Storm Rainfall=3.25"

Area (sfh CN  Descripfion

670 70  Woods, Good, HSG C

11,785 74 >75% Grass cover, Good, HSG C
386 80 =>75% Grass cover, Good, HSG D

20,668 98 Paved parking & roofs

33,509 89 Woeighted Average

12,841 Pervious Area

20,668 Impervious Area

Tc Length Slope Velocity Capacily Description
{min)  (feet) (ft/ff)y  (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow,

Grass: Dense n= (.240 P2= 3.25"
1.1 75 0.0270 1.15 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

0.2 45 00,0280 3.40 Shallow Concentrated Flow,
) Paved Kv=20.3fps

9.4 170 Total

Summary for Subcatchment 20: To High Street

Runoff = 0.36cfs @ 12.12 hrs, Volume= 0.028 af, Depth> 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2 Year Storm Rainfall=3.25"




Post-Development 7-20-16

Type Il 24-hr 2 Year Storm Rainfall=3.25"

Prepared by David E. Ross Associates, Inc. Printed 7/20/2016
HydreCAD® 8.50 s/n 000736 © 2007 HydreCAD Software Solutions LLC Page 4
Area {sfi CN Description

2,254 70 Woods, Good, HSG C

5,875 74 >75% Grass cover, Good, HSG C

2,447 98 Paved parking & roofs

10,576 79 Weighted Average
8,129 Pervious Area
2,447 Impervious Area
Tc Length Slope Velocity Capacity Description

(min)  (feeh {ft/t)  (ft/sec) (cfs)
6.9 50 0.0300 0.12 Sheet Flow,
Grass: Dense n=0.240 P2=3.25"
0.8 65 0.03680 1.33 Shallow Concentrated Fiow,
Shoit Grass Pasture  Kv=7.0 fps
7.7 115 Total
Summary for Reach DP: Design Point
Inflow Area = 1.282 ac, 43.15% Impervious, Inflow Depth > 1.45" for 2 Year Storm event
Inflow = 0.86cfs @ 12.17 hrs, Volume= 0.155 af _
Qutflow = 0.86cfs @ 12.17 hrs, Volume= 0.155 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, di= 0.05 hrs

Inflow Area

Inflow
Outflow

Discarded

Primary

Summary for Pond 1P: Detention Facility

0.769 ac, 61.68% Impervious, Inflow Depth > 2.12" for 2 Year Storm event

1.67cfs @ 12.13 hrs, Volume= 0.136 af
0.23cfs @ 12.82 hrs, Volume= 0.118 af, Atten=86%, Lag=41.1 min
0.02cfs @ 9.25 hrs, Volume= 0.025 af
021cfls @ 12.82 hrs, Volume= 0.094 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev=218.80' @ 12.82 hrs Surf.Area= 3,039 sf Storage= 2,842 cf

Plug-Flow detention time= 183,3 min calculated for 0,118 af (87% of inflow)
Center-of-Mass det. time= 125.6 min (938,3-812.7)

Volume Invert Avail.Storage  Storage Description
#1 217.40 2,711 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
10,837 cf Overall - 3,859 cf Embedded = 86,778 cf x 40.0% Voids
#2 217.80' 3,859 cf 44.6"W x 30.0"H x 7.12'L StormTech $C-740 x 84 Inside #1
6,570 of Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sq-ft} (cubic-feet) {cubic-fest)
217.40 3,039 o] 0]
220.90 3,039 10,637 10,637
Device Routing Invert Qutlet Devices
#1 Discarded 217.40' 0.270 in/hr Exfiltration over Surface area
#2  Primary 217.85  12,0" x72.0'long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 217.49' 8= 0.0050'"" Cc=0.800 n=0.010
#3 Device 2 217.90' 3.0” Vert. Orifice/Grate C= 0.600
#4  Device 2 218.80" 5.9" Vert. Orifice/Grate X 2.00 C=0.600
#5 Device 2 220.30' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
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Discarded OutFlow Max=0.02 cfs @ 9.25 hrs HW=217.44' (Free Discharge)
T 1=Exfiltration {Exfiltration Controls 0.02 cfs}

Primary OutFlow Max=0.21 cfs @ 12.82 hrs HW=218.80" (Free Discharge})
2=Culvert (Passes 0.21 cfs of 2.32 ¢fs potential flow)
3=0Orifice/Grate (Oriflce Controls 0.21 cfs @ 4.24 fps)
=Oriflce/Grate ( Confrols 0.00 cfs)
=Broad-Crested Rectangular Weir ( Controls 0.00 cis)
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Time span=0.00-24.00 hrs, dt=0,05 hrs, 481 points
Runoff by SCS TR-20 method, UH=8CS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10: To Northeast Corner of Property Runoff Area=22,345 sf 15.35% Impervious Runoff Depth>2.92"
' Flow Length=260" Tc=11.2 min CN=80 Runoff=1.47 ¢fs 0.125 af

Subcatchment 11: To Detention Facility Runoff Area=33,509 sf 61.68% Impervious Runoff Depth>3.81"
Flow Length=170' Tc¢=9.4 min CN=89 Runcff=2.93 cfs 0.244 af

Subcatchment 20: To High Street Runoff Area=10,576 sf 23.14% Impervious Runoff Depth>2.83"
Flow Length=115' Tc=7.7 min CN=79 Runoff=0.75 c¢fs 0,057 af

Reach DP: Design Point Inflow=2.33 cfs 0.321 af
Outflow=2.33 cfs 0.321 af

Pond 1P: Detention Facility Peak Elev=219.35' Storage=4,098 ¢f Inflow=2.93 cfs 0.244 af
Discarded=0.02 cfs 0.028 af Primary=1.28 ¢fs 0.196 af Outflow=1.30 cfs 0.223 af
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Summary for Subcatchment 10: To Northeast Corner of Property

Runoff = 147 cfs @ 12.16 hrs, Volume= 0.125 af, Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1 24-hr 10 Year Storm Rainfali=5.04"

Area (sfy CN Description
1,753 70  Woods, Good, HSG C
410 77 Woods, Good, HSGD

8,594 74 >75% Grass cover, Good, HSG C
8,157 80 >75% Grass cover, Good, HSG D
3,431 98 Paved parking & roofs

22,345 80 Weighted Average

18,914 Pervious Area
3,431 impervious Area

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

6.2 50 0.0400 0.14 Sheet Flow,
Grass: Dense n=0.240 P2=3,25"
5.0 210 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

11.2 260 Total

Summary for Subcatchment 11: To Detention Facility
Runoff = 293cfts @ 12.13 hrs, Volume= 0.244 af, Depth> 3.81"

Runoff by SCS TR-20 method, UH=8SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

670 70 Woods, Good, HSG C

11,785 74 =>75% Grass cover, Good, HSG C
386 80 >75% Grass cover, Good, HSG D

20,668 98 Paved parking & roofs

33,6089 89 Weighted Average

12,841 Pervious Area

20,668 Impervious Area

Te Length Slope Velocity Capacity Description
{min)  (feed (firffty  (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow,

Grass: Dense n=0.240 P2=3.25"
1.1 75 0.0270 1.15 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps
0.2 45 (.0280 3.40 Shallow Concentrated Flow,

Paved Kv=20.3 fps

9.4 170 Total

Summary for Subcatchment 20: To High Street

Runoff = 0.75cfs @ 12.11 hrs, Volume= 0.057 af, Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Year Storm Rainfall=5.04"
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Area (sfi CN Description
2,254 70 Woods, Good, HSG C
5,875 74 >75% Grass cover, Good, HSG C
2,447 98 Paved parking & roofs
10,576 79 Weighted Average

8,129 Pervious Area
2,447 Impervicus Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) {ftfity  (ft/sec) (cfs)
6.9 50 0.0300 0.12 Sheet Flow,
Grass: Dense n=0.240 P2= 325"
0.8 65 0.0360 1.33 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

7.7 115 Total

Summary for Reach DP: Design Point

Inflow Area = 1.282 ac, 43,15% Impervious, Inflow Depth> 3.00" for 10 Year Storm evetit
Inflow = 2.33cfs @ 12.23 hrs, Volume= 0.321 af
Outflow = 233cfs @ 12.23 hrs, Volumes= 0.321 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Facility

Inflow Area = 0.769 ac, 61.68% Impervious, Inflow Depth > 3.81" for 10 Year Storm event
inflow = 293cfs @ 12.13 hrs, Volume= 0.244 af

OQutflow = 1.30cfs @ 12.38 hrs, Volume= 0.223 af, Atten=56%, Lag= 15.1 min
Discarded = 0.02cfs @ 7.50 hrs, Volume= 0.028 af

Primary = 1.28cfs @ 12.38 hrs, Veolume= 0.196 af

Routing by Stor-ind method, Time Span= 0,00-24.00 hrs, dt=0.05 hrs / 2
Peak Elev= 219.35' @ 12.38 hrs Surf.Area= 3,039 sf Storage= 4,098 of

Plug-Flow detention time= 141.0 min calculated for 0.223 af (91% of inflow)
Center-of-Mass det. time=99.2 min ( 895.6 - 796.4)

Volume Invert Avail.Storage  Storage Description
#1 217.40' 2,711 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,637 of Overall - 3,859 ¢f Embedded = 6,778 cf x 40.0% Voids
#2 217.90 3,859 cf 44.68"W x 30.0"H x 7.12'L StormTech 8C-740 x 84 Inside #1
6,570 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-fi) {cubic-feet) {cubic-feef)
217.40 3,039 0 0
220.90 3,039 10,637 10,637
Device Routing Invert  Qutlet Devices
#1 Discarded 217.40° 0.270 in/hr Exfiltration over Surface area
#2  Primary 217.85' 12.0" x 72.0"' long Culvert RCP, square edge headwail, Ke= 0.500
Cutlet Invert= 217.49' S=0.0050'" Cc=0.900 n=0.010
#3 Device2 217.90" 3.0" Vert. Orifice/Grate C= 0.600
#4  Device 2 218.80" 5.8" Vert. Orifice/Grate X 2.00 C=0.600
#5 Device 2 220.30" 4.0"long x 0.5" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.82 3.08 3.30 3.32
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Discarded OutFlow Max=0.02 cfs @ 7.50 hrs HW=217.44' (Free Discharge)
T _t=Exfiltration (Exfiitration Controls 0.02 cfs)

Primary OutFlow Max=1.28 cfs @ 12.38 hrs HW=219.35" (Free Discharge)
‘?—5£=Culvert (Passes 1.28 cfs of 3.47 cfs potential flow)

—3=0rifice/Grate (Qrifice Controls 0.27 cfs @ 5.54 fps)
—-4=0rifice/Grate (Orifice Conirols 1.01 cfs @ 2.65 fps)
—&=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SC8 TR-20 methed, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond roufing by Stor-Ind method

Subcatchment 10: To Northeast Corner of Property Runoff Area=22,345 sf 15.35% Impervious Runoff Depth>5.49"
Flow Length=260" Tc=11.2min CN=80 Runcff=2.73 ¢fs 0.235 af

Subcatchment 11: To Defention Facility Runoff Area=33,509 sf 61.68% Impervious Runoff Depth=6.55"
Flow Length=170' Tc=9.4 min CN=89 Runoff=4.89 cfs 0.420 af

Subcatchment 20: To High Street Runoff Area=10,576 sf 23.14% Impervious Runoff Depth>5.38"
Flow Length=115' T¢=7.7 min CN=79 Runoff=1.41 cfs 0.109 af

Reach DP: Design Point Inflow=4.80 ¢fs 0.600 af
Outflow=4.80 ¢fs 0.600 af

Pond 1P: Detention Facility Peak Elev=220,37" Storage=5,923 ¢f Inflow=4.89 ¢fs 0.420 af
Discarded=0.02 cfs 0.031 af Primary=2.66 cfs 0.365 af OQutflow=2.68 ¢fs 0.396 af
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Summary for Subcatchment 10: To Northeast Corner of Property

Runoff = 273 c¢cfls @ 12.15 hrs, Volume= 0.235 af, Depth> 5.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0,05 hrs
Type i 24-hr 100 Year Storm Rainfall=7.87"

Area (sf) CN  Description
1,763 70 Woods, Good, HSG C
410 77 Woods, Good, HSG D

8,594 74 >75% Grass cover, Good, HSG C
8,157 80 >75% Grass cover, Good, HSG D
3,431 98 Paved parking & roofs

22,345 80 Weighted Average

18,914 Pervious Area
3,431 Impervious Area

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

6.2 50 0.0400 0.14 Sheet Flow,
Grass: Dense n=0.240 P2= 3.25°
5.0 210 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

11.2 260 Total

~Summary for Subcatchment 11: To Detention Facility
Runoff = 4.8%cfs @ 12.13 hrs, Volume= 0.420 af, Depth> 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, df= 0.05 hrs
Type H} 24-hr 100 Year Storm Rainfall=7.87"

Area (sf) CN  Description

670 70 Woods, Good, HSG C

11,785 74 >75% Grass cover, Good, HSG C
386 80 =75% Grass cover, Good, HSG D

20,668 98 Paved parking & roofs

33,508 89 Weighted Average

12,841 Pervious Area

20,668 Impervious Area

Tc Length Slope Veloclly Capacity Description
(min) _ (feet) {fi'fty  (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow,

Grass: Dense n=0,240 P2= 3.258"
1.1 75 0.0270 1.15 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0ps
0.2 45 0.0280 3.40 Shallow Concentrated Flow,

Paved Kv=20.31ps

9.4 170 Total

Summary for Subcatchment 20: To High Street

Runoff = 141cts@ 12.11 hrs, Volume= 0.109 af, Depth> 5.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.87"
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Area {(sfy CN Description
2254 70 Woods, Good, HSG C
5,875 74  =>75% Grass cover, Good, HSG C
2447 98 Paved parking & roofs
10,576 79 Weighted Average

8,129 Pervious Area
2,447 Impervious Area
Te Length Slope Velocity Capacity Description
{min)  (feet) (ftht)  (ft/'sec) (cfs)
6.9 50 0.0300 0.12 Sheet Flow,
Grass: Dense n=0.240 P2=3.25"
0.8 65 0.0360 1.33 Shallow Concentrated Flow,

Short Crass Pasture Kv=7.0 fps

7.7 115 Total

Summary for Reach DP: Design Point

Inflow Area = 1.282 ac, 43.15% Impervious, Inflow Depth > 5.61" for 100 Year Storm event
Inflow = 480 cfs @ 12.18 hrs, Volume= 0.600 af
Outflow = 480cfs @ 12.18 hrs, Volume= 0.600 af, Aften= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Facility

Inflow Area = 0.769 ac, 61.68% Impervious, Inflow Depth > 6.55" for 100 Year Storm event
Inflow = 489cfs @ 12.13 hrs, Volume= 0.420 af

Qutflow = 268cfs @ 12.31 hrs, Volume= 0.396 af, Atten=45%, Lag= 10.9 min
Discarded = 0.02cfs @ 5.45 hrs, Volume= 0.031 af

Primary = 266cfs @ 12.31 hrs, Volume= 0.365 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 220.37' @ 12.31 hrs Surf.Area= 3,038 sf Storage= 5,923 cf

Plug-Flow detention time= 110.7 min calculated for 0.395 af (94% of inflow)
Center-of-Mass det. time= 79.2 min { 861.1 - 781.9)

Volume Invert Avail.Slorage Storage Description
#1 217.40 2,711 cf Custom Stage Data (Prismatic} Listed below {Recalc)
10,637 of Overall - 3,859 cf Embedded = 6,778 cf x 40.0% Voids
#2 217.90' 3,859 cf 44.8"W x 30.0"H x 7.12'L. StormTech SC-740 x 84 Inside #1
6,570 ¢f Total Available Storage
Elevation Surf. Area Inc.Store Cum.Store
(feet) (sg-ft) {cubic-feet) {cubic-feet)
217.40 3,039 0 0
220,90 3,039 10,637 10,637
Device Routing Invert  Outlet Devices
#1  Discarded 217.40' 0.270 in/hr Exfiltration over Surface area
#2  Primary 217.858' 12.0" x 72.0' long Culvert RCP, square edge headwall, Ke=0.500
Qutlet Invert=217.49" $=0.0050" Cc=0.800 n=0.010 ‘
#3  Device 2 217.90" 3.0" Vert, Orifice/Grate C=0.600
#4  Device 2 218.80' 5.9" Vert. Orifice/Grate X 2.00 C= 0.600
#5 Device 2 220.30" 4.0 long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
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Discarded OufFlow Max=0.02 cfs @ 5.45 hrs HW=217.44' (Free Discharge)
1=Exfiltration (Exfiltration Controis 0.02 cfs)

Primary OutFlow Max=2.63 cfs @ 12.31 hrs HW=220.36' (Free Discharge)
2=Culvert (Passes 2.63 cfs of 5.12 cfs potential flow)
3=0rifice/Grate (Orifice Controls 0,36 cfs @ 7.36 fps)
=0rifice/Grate (Orifice Controls 2,10 cfs @ 5.52 fps)
=Broad-Crested Rectangular Weir (Weir Controls 0.17 ¢fs @ 0.70 fps)




CIVIL ENGINEERS - ENVIRONMENTAL CONSULTANTS
LAND SURVEYORS - LANDSCGAPE ARCHITECTS

GRAPHIC SCALE

SHEET HTLE:

USGS LOCUS MAP

ADELINE WAY
ACTON, MA

SOURCE: MASSGIS USGS TILES




30 | 9bed Aomng 108 engeiadoos [BUOHEN 2OIAISE LOIBAIISUOD

9Loz/9/S Kaning 105 g=pA S92IN0S3Y |BINJEN vasn
PRSOM NET FU0Z LM SONS603 $RSDM ISTEUIRIOCT JSWey) J0IR0BI e suomosioud deiy
009 oot 00z 00T O
B
5 081 0zt 09 [ [ N
5 SR M
m Jeays (68 X ,TT) adespuey v uo paguud ) OTT/Z: 1 +9(e0s dejy m
Z =
56662 01666 028662 QESB6T 064662 05266¢ OTL66T 019667 0E9652 065662 085667 0TS66C
N 8T =Tt N.O%¥ 92 T
3
S
oY (=]
]
=]
=4
s
P
g
3
&
]
8
.
]
&
3
-y
g
8
P
5
-9
~!
(=1
&
o
N.OS 92 oZ& N OS5 9T o2

0S466€

(vINl ‘uoy - 12ang UBIH 8vz)
syasnyoessel ‘Aunog xese|ppin—dnols) 10g oIBo0IPAH

M 95 52 oTL
M.OTOZ 1L




Hydrolegic Soil Group—Middlesex County, Massachusetis

248 High Street - Acton, MA

Hydrologic Soil Group

71B Ridgebury fine sandy D 1.1 13.1%
loam, 3 to 8 percent
slopes, extremely
2548 Merrimac fine sandy A 0.5 8.0%
loam, 3 to 8 percent
302B Montauk fine sandy c 7.0 80.9%
loam, 0 to 8 percent
slopes, extremely
Totals for Area of Interest 8.7 100,0%
UsbA  Natural Resources Web Soil Survey 5/6/2016

] N -
“SEE Conservation Service

National Cooperative Soil Survey

Page 3 of 4



Hydroltogic Soil Group—Middlesex County, Massachusetts 248 High Street - Acton, MA

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms,

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runcff potential} when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having & moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiliration rate when thoroughly wet, These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water

transmission.

Group D. Solls having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervicus material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrolegic group (A/D, B/D, or C/D), the first lefter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cufoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 5/6/2016
Conservation Service National Cooperative Soil Survey Page 4 of 4



OBSERVATION TEST HOLE DATA
SOIL EVALUATOR: ROBERT E. OLIVA, D.ERA

4/15/16
416=1: FIEV. = 2173 416—5: FLEV. = 2226
0" - 8 A 10YR 3/3 FINE SANDY LOAM 0" — 2" A 10YR 3/3 FINE SANDY LOAM
8" ~ 19"  Bw 10YR 5/8 LOAMY SAND 2" — 15"  Bw 10YR 5/8 SANDY LOAM
19" — 40" ¢! 10YR 6/8 M. SAND 15" — 52" ¢l 2.5Y 4/4 SANDY LOAM
40" ~ 124" €2 10YR 6/4 SANDY LOAM 52" — 118" €2 2.5Y 5/6 SANDY LOAM

MOTTLING AT 24"
WEEPING AT 36"

NO REFUSAL

ESHWT AT 24" (215.3)

416-2: ELEV. = 2188’

0" — 10" A 10YR 3/3
10" — 24" Bw  10YR 4/8
24" — 42" 1 10YR 4/4

42" - 110" c2 25Y 5/4

MOTTLING AT 427
WEEPING AT 64"

NO REFUSAL

ESHWT AT 427 (215.3)

416—3 EIEV. = 2184’

0" - 10" A 10YR 3/3
10" — 22" Bw 10YR 5/8
22" — 32" 1 25Y5/6
32" — 118" C2 25Y 5/4

—MOTTLING-AT-32"

FINE SANDY LOAM
SANDY LOAM
LOAMY SAND
SANDY LOAM

FINE SANDY LOAM
SANDY LOAM
LOAMY SAND
SANDY LOAM

MOTTLING AT 52"

NO WEEPING, G.W. AT 116"
NO REFUSAL

ESHWT AT 52" (218.3)

416—6; ELEV. = 221.0°

0" — 10" A 10YR 3/3
10"~ 29"  Bw 10YR 5/8
29" — 108" ¢ 2.5Y 4/4

MOTTLING AT 46"

NO WEEPING, NO G.W.

NO REFUSAL

ESHWT. AT 46" (217.2°)

4167 FIEV. = 2178’

WEEPING AT 417
NO REFUSAL
ESHWT AT 32" (215.7)

416—4: FLEV, = 218.1°

o" - 10" A 10YR 3/3
10" — 30" Bw 10YR 5/8
30" — 48" C1 25Y 5/6
48" — 122" €2 25V 5/4

MOTTLING AT 46"

NO WEEPING, NO G.W.

NO REFUSAL

ESHW.T AT 46" (214.1)

FINE SANDY LOAM
SANDY LOAM
SANDY LOAM
LOAMY SAND

0" - 10" A 10VR 3/3
10— 27  Bw 10YR 5/8
27" — 112" ¢ 2.5V 5/4

MOTILING AT 42"
WEEPING AT 627

-NO- REFUSAL -

ESHWT AT 42" (214.8)

416-8 FLEYV. = 22371

0" - 6" A 10YR 3/3
6"— 18" Bw 10YR 5/8
18" — 102" ¢  ——-

NC MOTTLING OBSERVED
NO WEEPING

FINE SANDY LOAM
SANDY LOAM
SANDY LOAM

FINE SANDY LOAM
SANDY LOAM
SANDY LOAM

FINE SANDY LOAM
SANDY LOAM
FRACTURED ROCK/LEDGE

NO REFUSAL, MACHINE STILL ABLE TO REMOVE ROCK

ESHWT NOT DETERMINED

416-9: ELEV. = 224.8’

0” _ 7211 A
12" 32" Bw
32" — 102" Cr

MOTTLING AT 40"
NO WEEPING, NO G.W.

10YR 3/3
10YR 5/6

10YR 5/8 (SOME SOl, DECAYED ROCK)

NO REFUSAL, MACHINE STILL ABLE TO REMOVE ROCK

ESHWT NOT DETERMINED
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82

--»-..Operation-and-Maintenance-Plan required by.Standard.9 -.

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

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

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

1 The Stormwater Report may also include the ifiicit Discharge Compliance Staternent required by Standard 10. 1f ot included in
the Stormwater Repeort, the Iificil Discharge Compliance Staterment must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

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

swchecklist.docx » 04/01/08 Stormwater Report Checklist » Page 1 of 8




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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

Signature and Date

Checklist

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

New development
[] Redevelopment

] Mix of New Development and Redevelopment

swchecklist.docx » 04/01/08 Stormwater Report Checklist + Page 2 of 8



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

Checklist for Stormwater Report

Checklist (continued)

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

X! No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)
] Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[] Credit 1
{1 Credit2
L. Credit 3
[] Use of “country drainage” versus curb and gutter conveyance and pipe
{] Bioretention Cells (includes Rain Gardens)
1 Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[] Treebox Filter
[} Water Quality Swale
] Grass Channel
[ Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

No new untreated discharges

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

Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

swchecklist.docx » 04/01/08 Stormwater Report Checklist + Page 3 of 8




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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

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

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

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

Standard 3: Recharge

[X] Soil Analysis provided.

X

Required Recharge Volume calculation provided.

L

Required Recharge voiume reduced through use of the LID site Design Credits.

X

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

Static [] Simple Dynamic [] Dynamic Field*

L]

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

X

Runoff from all impervious areas at the site is nof discharging to the infilfration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to
generate the required recharge volume.

Recharge BMPs have been sized to infiitrate the Required Recharge Volume.

O X

Recharge BMPs have been sized to infiltrate the Required Recharge Volume onfy 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
[] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

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

Checklist for Stormwater Report

Checklist (continued)
Standard 3: Recharge {continued)

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

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septlc systems

Provisions for solid waste management;

Snow dispesal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt andfor Sand Use and Storage resfrictions;

Street sweeping schedules;

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

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

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

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

[

[1 is within the Zone Il or interim Wellhead Protection Area

[ is near or to other critical areas

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

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

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

Checklist for Stormwater Report

Checklist (continued)

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

B4 The %" or 1" Water Quality Volume or

L1 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 of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

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

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

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

U
[ The NPDES Multi-Sector General Permit doss not cover the land use,
[ LUHPPLs are located at the site and industry specific source control and pollution prevention

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

1

All exposure has been eliminated.

[

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.¢. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bicretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[J 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.

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

Checklist for Stormwater Report

Checklist (continued)

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

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

[ Limited Project

[C] 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.

[J smali Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

] Marina andfor boatyard provided the hull painting, service and maintenance areas are protected
from exposure fo rain, snow, snow meit and runoff ‘

[ Bike Path and/or Foot Path
[} Redevelopment Project

] Redevelopment portion of mix of new and redevelopment.

[

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

[T 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 checkiist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings,

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

®» & & ® & ® & & 4 & 5 & 2

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

B Name of the stormwater management system owners;

X Party responsible for operation and maintenance;

X] Schedule for implementation of routine and non-routine maintenance tasks;
X] Plan showing the location of all stormwater BMPs maintenance access areas;
PJ Description and delineation of public safety features;

[l Estimated operation and maintenance budget; and

Xl Operation and Maintenance Log Form,

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

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

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

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

B An lllicit Discharge Compliance Statement is attached;

[Tl NO Iliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs,

swchecklist.docx « 04/01/08 Stormwater Report Checklist « Page 8 of 8
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ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL TSS REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

248 HIGH STREET
ACTON, MA
for SYSTEM: DMH 1

Area 0.22 acres CDS Model
Weighted C 0.90 2015-4
Tc (§] minutes CDS Treatment Capacity
_ _ _ 1.4 cfs
Rainfall Percent Cumulative Total Removal
" . ot __p Incremental
Intensity Rainfall Rainfall Flowrate | Treated Flowrate (cfs} Efficiency Removal (%
{infhr) Volume' Volume {cfs) Y% Removal ()
0.02 10.2% 10.2% 0.00 0.00 97.0 9.9
0.04 9.6% 19.8% 0.01 0.01 96.8 9.3
0.06 9.4% 29.3% 0.01 0.01 96.6 g.1
0.08 7.7% 37.0% 0.02 0.02 96.4 7.5
0.10 8.6% 45.6% 0.02 0.02 96.3 8.3
012 6.3% 51.9% 0.02 0.02 96.1 6.0
0.14 4.7% 56.5% 0.03 0.03 95.9 4.5
0.16 4.6% 81.2% 0.03 0.03 95.7 4.4
0.18.. 3.5% 64.7% 0.04 004 __95.5 34
0.20 4.3% 89.1% 0.04 0.04 95.3 4.1
0.25 8.0% 77.1% 0.05 0.05 94.8 7.8
0.30 5.6% 82.7% 0.06 0.06 94.3 5.3
0.35 4.4% 87.0% 0.07 0.07 93.8 4.1
0.40 2.5% 89.5% 0.08 0.08 93.4 24
0.45 2.5% 92.1% 0.09 0.09 92.9 2.3
0.50 1.4% 93.5% 0.10 0.10 92.4 1.3
0.75 5.0% 98.5% 0.15 0.15 90.0 4.5
1,00 1.0% 99.5% 0.20 0.20 87.6 0.9
1.50 0.0% 99.5% 0.30 0.30 82.8 0.0
2.00 0.0% 99.5% 0.40 0.40 77.9 0.0
3.00- 0.5% 100.0% 0.59 0.58 68.3 0.3
95.2
Removal Efficiency Adjustment2 = 68.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 88.8%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 80-minute data for a site that has a time of concentration less than 30-minutes.




Page 1 of 1

R R A R S T A S T AR R o A &'Se.s.ﬁl

Rl ‘
Ll e

S ENGINEERED SOLUTIONS ;e,

A A B AR RN R ER TR

To calculate the water quality flow rate (WQF) over a given site area. In this situation the
WQF is derived from the first 0.50" of runoff,

Reference; Massachusetts Dept. of Environmental Protection Wetlands Program / United States
Department of Agriculture Natural Resources Conservation Service TR-55 Manual

Structure | Impv. A t t waQv
Given: Name (acres) (mites?) (min) (hr) {in}
0.0003438 " 60 | 0.100 0.50

0.0000000 0.000

0.0000000] 0.000

Procedure:
Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is
preferred. Using the tc, read the unit peak discharge {qu) from Figure 1 or Table in Figure 2.

qu is expressed in the following units: cfsimi®/watershed inches (csm/in).

[Structuie
Name [qu (csmlm

waQu o
0
0

1. Compute Q Rate uging the following equation:

Qo5 = (qu) {A) (WQV)

where:
Q o5 = flow rate associated with first 1/2" of runoff
gu = the unit peak discharge, in csm/in.
A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1/2" in this case)

Structure




248 HIGH STREET, LI1.C
248 HIGH STREET - ACTON, MA

STORMWATER COLLECTION AND TREATMENT SYSTEM

OPERATION AND MAINTENANCE PLAN
‘ JUNE, 2016

This Operation and Maintenance Plan outlines the efforts necessary to ensure that the
stormwater collection and treatment system of this site operates in accordance with
Massachusetts Department of Environmental Protection Stormwater Management policy.
In the event that the system performance becomes inadequate, adjustments in the Plan may
become necessary to improve the performance.

It is noted that the following restrictions on the use of this property are recommended, for
the protection of groundwater and sensitive environmental receptors:

Use of salt on paved areas is to be minimized. Under any conditions where sand or other
non-toxic materials are suitable, they are to be used.

Use of pesticides, herbicides and fertilizers are to be restricted and/or eliminated.
I. Long Term Pollution Prevention Plan.

In accordance with DEP Stormwater Standards, the development and implementation of
suitable practices for source control and pollution prevention shall be incorporated in a
Long Term Pollution Prevention Plan (LTPPP). The primary focus of the LTPPP is to
establish procedures and controls for limiting the potential sources of pollutants, including
nutrients that may contribute to excessive contaminant levels in the site’s stormwater
runoff. To this end the following sources controls and procedures will be in place at the
site:

e Good House Keeping — It shall be the responsibility of the property owner to keep
the site clean at all times, Refuse disposal and pickup shall occur on a regular basis
and all material shall be disposed of in designated locations.

e Storing Material and waste products inside or under cover — No material
storage is to take place outside at the facility on either paved or lawn areas. All
materials stored on-site will conform to all storage requirements of local, state, and
federal agencies.

¢ Routine inspections and maintenance of stormwater BMP’s — Refer to the
Operation & Maintenance procedures for each BMP as described herein and on the
O&M plan,

e Maintenance of lawns and other Iandscaped areas — All landscaping and
maintenance shall be performed by an authorized company chosen by the property
owner.

* Storage and use of fertilizers, herbicides and pesticides — All landscape
maintenance will be conducted by an authorized company chosen by the propeity




owner. Any application of herbicides or pesticides will be applied by a licensed
applicator.

¢ Proper management of deicing chemicals and snow — Deicing chemicals and
snow removal shall primarily be the responsibility of the property owner. Excess
snow is to be trucked offsite, if required. Snow is to be stored such that snowmelt
is controlled. The minimum amount of deicing chemicals needed is fo be used.
Avoid disposing of snow on top of storm drain catch basins,

2. Inspeection.

It is necessary that the components which contribute to drainage, collection, treatment,
storage and discharge of stormwater be regularly, routinely inspected to verify that
conditions are suitable for its operation. Inspection of the system should be performed
monthly, particularly during the first year of operation, but must take place quarterly at a
minimum. As experience determines the frequency of necessary maintenance, inspections
may be adjusted to match conditions which increase the necessity of maintenance.

The components requiring inspection, and the criteria required for verification are as
follows and shown on the enclosed figure.

Onsite Drainage Areas: Areas that drain into the collection area from onsite must be
inspected to verify that soil surfaces are stable and that erosion of soils into the collection
system is not occurring:

Paved Surfaces: Inspect paved surfaces for accumulation of sand, litter, eroded soils
or other deleterious materials. Verify that no hazardous materials, such as fuel oil, motor
oils or other material has occurred.

Catch Basins: Inspect catch basins and the water quality inlet to ensure that they are
watertight, have adequate sump capacity, oil/gas traps are in place, all frames and grates
are free from structural damage and draining freely, Verify that there is no accumulation
of oil or gasoline in the structure.

CDS Treatment Unit: Inspection of the CDS Treatment should include noting the
presence of all installed components and the presence of collected sediments, floating
debris and oil/gas. The CDS Treatment unit shall be emptied of sediments by the use of a
vacuum truck when the depth of sediments has reached those levels prescribed by the
manufacturer.

Stormtech Detention System: Verify that the floor of the system has not accumulated
sediment, and that erosion of the floor has occurted. Any time that the system retains
stormwater greater than 6” in depth and for a period greater than 72 hours (when
precipitation is not occurring), a full and thorough inspection of the drainage system should
be conducted.

3. Maintenance Activities

When inspection reveals that maintenance is appropriate, the following maintenance
activities are necessary:




Onsite Drainage areas. In the event that erosion of onsite soils is occurring, the soils must
be stabilized against further erosion. Permanently finish the surface against erosion. By
placing stable vegetation such as loam and grass seed, or by armoring the surface against
erosion with riprap placed on filter fabric blanket.

Paved Surfaces. Pick up all litter, junk or other material left on the surface. Upon detecting
accumulation of sand, sediment or other materials, the paved surface must be swept to
remove all such materials. All paved surfaces shall be swept biannually at a minimum. All
street sweepings collected must be disposed of in accordance with current Massachusetts
Department of Environmental Protection standards for such waste disposal. Any material
deposits deemed to be hazardous must be removed and disposed of by a licensed
contractor,

Catch Basins. Upon detecting accumulation of sand, sediment or other materials to a
depth greater than 2 feet at any time during the year within the catch basins, it shall be
removed and disposed of offsite in accordance with all local and state regulations.
Regardless of the depth of sediment accumulation, catch basing shall be cleaned at least
once per year. Upon detecting accumulation of any oil or gasoline, it shall be removed and
disposed of offsite in accordance with all local and state regulations.

CDS Treatment Unit: Upon detecting accumulation of sand, sediment or other materials
to a depth greater than recommended by the manufacturer, at any time during the year
within the CDS unit, it shall be removed and disposed of offsite in accordance with all
local and state regulations. The CDS Treatment unit shall be emptied of sediments by the
use of a vacuum truck. Regardless of the depth of sediment accumulation, the CDS unit
shall be cleaned at least once per year. Upon detecting accumulation of any oil or gasoline,
it shall be removed and disposed of offsite in accordance with all local and state
regulations.

Stormtech Detention System: Once constructed, the structure should be inspected after
several storm events to confirm drainage system functions. Any problem should be
addressed immediately. The structure should be inspected once per year to ensure that it
is operating as designed. Sediment should be removed as necessary, and at least once every
five years.

4, Record keeping.

It is necessary that a record of each inspection and maintenance activity be kept.
Such information should include the following:

Person performing the activity

The date of the activity, and the weather conditions

The preceding weather conditions

The site conditions (dry, heavy snow cover, saturated conditions, etc.)
The specific activity (inspection, cleaning, etc)

The facility inspected

The conditions of the facility

The results of the activity



The records should be utilized to determine what frequency of inspection and maintenance
is appropriate for the system, and what times of year such activities may be needed more
frequently. Any activity performed subsequent to a major storm event or prolonged
weather episode should be noted so that system performance may be evaluated in
association with prevailing conditions.

5. Estimated Operation & Maintenance Budget

Below are the estimated annual maintenance costs for routine and non-routine tasks:

Clean Hooded Deep Sump Catch Basins: $400
Sweep Paved Roadway: $1,000
Clean Outfall $100
Stormtech Detention System: $1,000
CDS Treatment Unit; $800

Total: $3,300/annually
6. Ownership and operation responsibilities

Responsibility for the proper operation and maintenance of this system, during
construction, including financial responsibilities in accordance with this Operation and
Maintenance Plan and with the requirements of the Town of Acton and the Massachusetts
Department of Environmental Protection arc that of the Owner, 248 High Street, LI.C.
This responsibility shall lie with the Owner up until such time that ownership is transferred
to a homeowners association, who shall own the system in its entirety and be responsible
for operation and maintenance of the system.



OPERATION AND MAINTENANCE LOG FORM
ADELINE WAY - ACTON, MA,

Date of Inspection: Circle Yes or No

Weather Conditions

Inspection 1. Paved Surfaces:

Evidence of litter Yes/ No
Evidence of sand Yes/No
Evidence of eroded soil Yes/No
Evidence of hazardous materials Yes/ No
Curbing intact and aligned Yes/ No
Inspection 2. Catch Basins:
Evidence of litter Yes/ No
Evidence of accumulation of solids in sump Yes/ No
Evidence of oil or gasoline Yes / No
Qil/Gas trap intact Yes/ No
Structural damage Yes/ No

Inspection 3.  CDS Treatment Unit:

Evidence of litter Yes/ No
Evidence of accumulation of solids in sump Yes/ No
Evidence of oil of gasoling ' ' “Yes/No
Internal components intact Yes/ No
Structural damage Yes/ No
Inspection 4, Pipe Outfall (FES):
Evidence of erosion Yes/ No
Excessive silt accumulating Yes/ No
Evidence of vegetation accumulation Yes/ No

Inspection 5. Outlet Structures/Manholes;

Evidence of litter Yes/ No
Evidence of accumulation of solids in sump Yes/ No
Evidence of oil or gasoline Yes/ No
Structural damage Yes/ No

Inspection 6. Underground Detention System:

Evidence of accumulation of solids in system Yes/ No
Evidence of oil or gasoline Yes/ No
Standing water in system Yes/ No

If any above the above inspections vield a YES, a complete description of the problem and
the corrective action taken must be documented below,

Sisnature of Inspector:
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