Groundwater Recharge Calculations






Recharge Volume Calculations

Job: SM-92

P4
Soils: Deerfield Loamy Sand
Hydrologic Group: B
Required Recharge Volume
0.35 inches of runoff x impervious area

Impervious area: 0.02 acres
980 s.f.

Required Recharge Volume (Rv)

Rv = 980 sf.x 035 = 29
12
Simple Dynamic Method
A=Rv / (D+KT)
Rv=A(D+kT)
D (depth of infiltration facility): 0.5 ft
K (saturated hydraulic conductivity): 1.02 inches/hour
0.085 feet/hour
T (time): 2 hours
A= 348 s.f.
Voids= 0.40

Volume of Chambers= 176

Rv= 305 c.f. >

72 Hour Drawdown
Rv/(K x Bottom Area)= 1.10 Hours
1.10 < 72 hours O.K.

Calculated by: JTM

Date:

c.f.

7/27/2016

29 c.f.



Roof Drywell
Soils: Deerfield Loamy Sand
Hydrologic Group: B
Required Recharge Volume
0.35 inches of runoff x impervious area

Impervious area: 0.10 acres
4,236 s.f.

Required Recharge Volume (Rv)

Rv = 4,236 sf.x 035 = 124 c.f.
12
Simple Dynamic Method
A=Rv / (D+KT)

Rv=A(D+kT)
D (depth of infiltration facility): 1ft
K (saturated hydraulic conductivity): 1.02 inches/hour
0.085 feet/hour
T (time): 2 hours
A= 480 s.f.
Voids= 0.40

Volume of Chambers= 551

Rv= 824 c.f. > 124 c.f.

72 Hour Drawdown
Rv/(K x Bottom Area)= 1.76 Hours
1.76 < 72 hours O.K.




TSS Removal Calculations
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VortSentry® HS Estimated Net Annual TSS Reduction

362-364 CENTRAL ST

Sl ., ACTON, MA
@%«;gv NTECH Model VSHS36
ENGINEERED SOLUTIONS System DMH 1
Design Ratio' = 0.02 acres x 0.9 _
27 63 = 0.001
Rainfall Intensity Flow Rate | Operating Rate’ | % Total Rainfall [ Rmvl. Effcy* Rel. Effcy
"/hr cfs cfs/ft® Depth® (%) (%)
0.02 0.00 0.00001 10.2% 98.0% 10.0%
0.04 0.00 0.00003 9.6% 98.0% 9.5%
0.06 0.00 0.00004 9.4% 98.0% 9.3%
0.08 0.00 0.00005 7.7% 98.0% 7.6%
0.10 0.00 0.00007 8.6% 98.0% 8.4%
0.12 0.00 0.00008 6.3% 98.0% 6.2%
0.14 0.00 0.00010 4.7% 98.0% 4.6%
0.16 0.00 0.00011 4.6% 98.0% 4.5%
0.18 0.00 0.00012 3.5% 98.0% 3.5%
0.20 0.00 0.00014 4.3% 98.0% 4.3%
0.25 0.00 0.00017 8.0% 98.0% 7.8%
0.30 0.01 0.00020 5.6% 98.0% 5.5%
0.35 0.01 0.00024 4.4% 98.0% 4.3%
0.40 0.01 0.00027 2.5% 98.0% 2.5%
0.45 0.01 0.00031 2.5% 98.0% 2.5%
0.50 0.01 0.00034 1.4% 98.0% 1.4%
0.75 0.01 0.00051 5.0% 98.0% 4.9%
1.00 0.02 0.00068 1.0% 98.0% 1.0%
1.50 0.03 0.00102 0.0% 98.0% 0.0%
2.00 0.04 0.00136 0.0% 98.0% 0.0%
3.00 0.05 0.00204 0.5% 98.0% 0.5%
98.0%
% rain falling at >3"/hr = 0.0%
Removal Efficiency Adjustment® = 6.5%
Predicted Net Annual Load Removal Efficiency = 91.5%

1 - Design Ratio = (Total Drainage Area x Runoff Coefficient) / VortSentry HS Treatment Volume

= The Total Drainage Area and Runoff Coefficient are specified by the site engineer.

2 - Operating Rate (cfs/ft®) = Rainfall Intensity ("/hr) x Design Ratio
3 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
4 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Calculated by: CJA

Date: 08/01/16 [[Checked by: Date:




Groundwater Mounding Calculations






Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)

0.25
0.20
0.15
o)
£ 0.10
)
I
0.05 \
0.00
-0.05
250  -200 150  -100  -50 0 50 100 150 200 250
Distance Along Plotting Axis (ft)
MODEL RESULTS
COMPANY: Stamski and McNary, Inc.
Plot
PROJECT: 92 InfArea 1 X Y Axis
(ft) (ft) (ft)
ANALYST: James Melvin |
-240 0 -240
DATE: 7/28/2016 TIME: 12:58:31 PM f -201.8 0 -202
g -163.7 0 -164
INPUT PARAMETERS | -125.5 0 -125
¢ -95.5 0 -95
Application rate: 0.12 c.ft/day/sq. ft -72.2 0 -72
Duration of application: 1 days -63.2 0 -53
Fillable porosity: 0.35 | -37.2 0 -37
Hydraulic conductivity: 2.04 ft/day -23.3 0 -23
Initial saturated thickness: 10 ft ; -13.9 0 -14
Length of application area: 23.36 ft | -7.6 0 -8
Width of application area: 14.9 ft d 0 0 0
Constant head boundary used at: 240 ft d 7.6 0 8
Plotting axis from Y-Axis: 90 degrees 13.9 0 14
Edge of recharge area: . 23.3 0 23
positive X: 7.4 ft 37.2 0 37
positive Y: O ft i 53.2 0 53
Total volume applied: 41.76768 c.ft ‘ 72.2 0 72
| 95.5 0 95
i 125.5 0 125
| 163.7 0 164
l 201.8 0 202
{ 240 0 240
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Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)
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MODEL RESULTS
COMPANY: Stamski and McNary, Inc.
, Mound
PROJECT: 92 InfArea 1 Time Height
' (day) ()
ANALYST. James Melvin
1 0 0
DATE: 7/28/2016 TIME: 12:58:43 PM ol 0 0
| 0 0.02
INPUT PARAMETERS i 0.1 0.03
‘ 0.2 0.05
Application rate: 0.12 c.f/day/sq. ft | 0.2 0.07
Duration of application: 1 day 0.3 0.09
Total simulation time: 3 day | 0.4 0.12
Fillable porosity: 0.35 0.5 0.14
Hydraulic conductivity: 2.04 ft/day fl 0.7 0.17

Initial saturated thickness: 10 ft 1 0.22
Length of application area: 23.36 ft 1 0.21
Width of application area: 14.9 ft 1.1 0.2
Constant head boundary used at: 240 ft 1.2 0.17
Groundwater mounding @ 1.3 0.15
X coordinate: O ft 14 0.14
Y coordinate: O ft 1.6 0.12
Total volume applied: 41.76768 cft 1.8 0.1
2 0.09
24 0.08
3 0.06



Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)
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MODEL RESULTS
COMPANY: Stamski and McNary, Inc.
Plot Mound
PROJECT: 92 Roof Drywell X Y Axis Height
(ft) (ft) () (ft)
ANALYST. James Melvin |
0 -330 -330 0.01
DATE: 7/28/2016 TIME: 1:00:14 PM 0 -277.5 -278 0.01
0 -225 -225 0.01
INPUT PARAMETERS 0 -172.6 -173 0
0 -131.3 -131 0
Application rate: 0.37 c.ft/day/sq. ft 0 -99.3 -99 -0.01
Duration of application: 1 days | 0 -73.2 -73 0
Fillable porosity: 0.35 1 0 -51.1 -51 0
Hydraulic conductivity: 2.04 ft/day | 0 -32 -32 0.01
Initial saturated thickness: 10 ft i 0 -19.1 -19 0.19
Length of application area: 30.48 ft 0 -10.4 10 0.6
Width of application area: 15.75 ft o 0 0 0 0.73
Constant head boundary used at: 330 ft i 0 10.4 10 0.6
Plotting axis from Y-Axis: O degrees “ 0 19.1 19 0.19
Edge of recharge area: 0 32 32 0.01
positive X: O ft | 0 51.1 51 0
positive Y: 15.2 ft 0 73.2 73 -0.01
Total volume applied: 177.6222 c.ft | 0 99.3 99 -0.01
| 0 131.3 131 -0.01
g 0 172.6 173 -0.01
| 0 225 295 0
| 0 277.5 278 0
g 0 330 330 0



Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)
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MODEL RESULTS
COMPANY: Stamski and McNary, Inc.
Mound
PROJECT: 92 Roof Drywell ‘ Time Height
5 (day) (ft)
ANALYST: James Melvin
] 0 0
DATE: 7/28/2016 TIME: 1:00:22 PM i 0 0.01
f 0 0.05
INPUT PARAMETERS 0.1 0.1
b 0.2 0.16
Application rate: 0.37 c.ft/day/sq. ft ! 0.2 0.22
Duration of application: 1 day i 0.3 0.3
Total simulation time: 3 day i 0.4 0.37
Fillable porosity: 0.35 i 0.5 0.46
Hydraulic conductivity: 2.04 ft/day 0.7 0.58
Initial saturated thickness: 10 ft 1 0.73
Length of application area: 30.48 ft fl 1 0.72
Width of application area: 15.75 ft B 1.1 0.68
Constant head boundary used at: 330 ft : 1.2 0.62
Groundwater mounding @ | 1.3 0.56
X coordinate: O ft 1.4 0.51
Y coordinate: O ft 2 1.6 0.46
Total volume applied: 177.6222 cft i 1.8 0.4
4 2 0.35
i 2.4 0.3
3 0.24
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Storm Sewer Design






DESIGN STORM: 100 YEAR

STORM SEWER DESIGN (ADS N-12)"n"= 0.010 4"-10" PROJECT:  SM-92
DATE: 7/27/2016 (ADS N-12)"n"= 0.012 12"-36" LOCATION:  Acton, MA
DONEBY:  JTM (ADS N-12)"n"= 0.013 42"-60"
FILE: 92 RATIONAL METHOD.wb3 (Cast Iron)"n"= 0.011
(RCP)"n"=0.013
TRIBUTARY AREA TIME OF FLOW DESIGN FLOW DRAIN INV. GROUND
TO "Q" TOTAL | MANHOLE ELEVATION SURFACE
FROM TO LENGTH INCR. TOTAL UPPER TIME IN RUNOFF RAINFALL TOTAL SLOPE of DIAM MANN. | capaciTy | veLoarty | veLocy | vELOCITY DEPTH ENERGY INVERT FALL UPPER LOWER UPPER LOWER
(FT) (ACRES) | (ACRES) END SECTION COEFF. INTENSITY RUNOFF PIPE "n" FULL FULL HEAD OF FLOW HEAD DROP IN PIPE END END END END
(MIN) (MIN) e (IN/HR) (CFS) (FT/FT) (IN) (CFS) (FPS) (FPS) (FT) (FT) (FT) (FT) (FT)
Line Drain | DMH-1 7 0.02 10 0.06 0.90 7.6 0.14 0.006 12 0.012 2.91 3.71 1.88 0.06 0.15 0.20 0.04 211.20 211.16 213.50 216.20
DMH-1 INF 15 0.02 10 0.14 0.90 76 0.14 0.005 12 0.012 2.81 3.58 1.82 0.05 0.15 0.20 0.08 211.16 211.08 216.20 216.00

Line Drain

DMH-1

CB - CATCH BASIN

DI - DROP INLET

DMH- DRAIN MANHOLE
INF - INFILTRATION AREA







Closed Drainage System SM-92
Project: 362-364 Central Street By JT™M Date
Location: Acton, MA Checked Date

Rational Method
Q = peak flow rate, (cfs) i = rainfall intensity inches/hour

C = runoff coefficient, A = area (ac)
C=0.90 impervious
C=0.20 landscaped / grass

C=0.15 woods
Line Drain
Surface A C Product
Cover (ac) AxC
impervious 0.02 0.9 0.018
lands/grass 0.00 0.2 0
woods 0 0.15 0
sum = 0.02 sum = 0.018
C :: total product / total area
DMH-1
Surface A C Product
Cover (ac) AxC
Line Drain 0.02 0.90 0.018
0.000
sum = 0.02 sum = 0.018

C =: total product / total area

lof1l

7/27/2016







Soil Evaluation






FORM 11 - SOIL EVALUATOR FORM -

Page 2 of 3
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Operation and Maintenance Manual






Schedule for Inspection and Maintenance:

Contech Proprietary BMP: (DMH-1)

Inspection and maintenance of the unit can be performed form the surface, without entry
into the unit. Perform maintenance a minimum of twice per year. The unit should be
cleaned once the sediment has reached a depth of 75% of the sump in the chamber.
Perform frequent inspections during the first year of installation to accurately establish
the maintenance schedule.

Remove oil and sediment through the manhole cover with the use of a vacuum truck.
Disposal from the unit is similar to that of any other best management practice (BMP).
Consult local guidelines or your Contech area marketing manager prior to disposing the
separator contents.

Subsurface Structures:

Inspect the chambers after every major storm for the first few months to ensure proper
stabilization and function. Thereafter, inspect and clean at least twice per year. Any
debris that may clog the system shall be removed. Water levels should be recorded over
several days to check the drywell drainage. If chambers cannot be cleaned they may have
to be re-installed.

Interceptor Line Drain:

Inspect the interceptor line drain after every major storm for the first few months to
ensure proper stabilization and function. Thereafter, inspect and clean at least once per
year. Water levels should be recorded over several days to check the line drain drainage.

Emergency Contacts:

In the event of a hazardous materials spill on the site the following parties shall be
contacted:

Fire Department: ph: 978-264-9645

Records:

The responsible parties shall maintain an inspection log of all elements of the storm water
management plan. The responsible parties shall maintain a maintenance log documenting
the inspection and maintenance of the drainage structures under his control. A copy of
the erosion control and storm water maintenance plan and inspection logs shall be kept
onsite at all times.

Responsibility Party:
The current Owner shall be responsible for all inspection and maintenance of the items.

Name:

Signature:

Date:



362-364 Central St
Operation and Maintenance Inspection Log

Year:

Subsurface Drainage Structure Once per year
Contech Units Two times per year
Interceptor Line Drain Once per year

Contech Units (DMH 1)

Previous Inspection Date:
Inspection Date:
Inspector Name:
Comments:

Action Required:

Subsurface Drainage Structure

Previous Inspection Date:
Inspection Date:
Inspector Name:
Comments:

Action Required:

Interceptor Line Drain:

Previous Inspection Date:
Inspection Date:
Inspector Name:
Comments:

Action Required:




Drainage Maps






3.7 WATER BALANCE CALCULATIONS
for
362-364 Central Street
Acton, MA

PREPARED FOR:
Idylwilde Farm, Inc.
366 Central Street
Acton, MA 01720
PREPARED BY:
Stamski and McNary, Inc.

1000 Main Street
Acton, MA 01720

Engineering-Planning-Surveying






Water Balance Calculations

Project: 92 Central Street

Location: Acton MA

Pre-Development Recharge
CN= 88.1
From Figure 1, infiltration= 12.5
Drainage Area= 163,350

Recharge= 163,350

Pre-Development Sewage Flow
Leaching Area= 2,343
Total Design Flow= 2,343

2,343 gpd x

Post-Development Recharge
CN= 88.8
From Figure 1, infiltration= 12
Drainage area= 163,350

Recharge= 163,350

Post-Development Sewage Flow
Leaching Area= 2,988
Total Design Flow= 2,988

2,988 gpd x

in/year
s.f.

gpd
gpd

365

in/year
s.f.

gpd
gpd

365

Post-Development Subsurface Infiltration

CN= 98.0

From Figure 1, runoff= 13
Impervious Area 5,306
Recharge= 5,306

Post-Development

241,991
c.f./year

s.f.

By: JTM Date:

Checked: Date:

12.5 /12 in/ft 170,156 c.f./year

days/yearx 0.134 s.f./gal= 114,316
Average(50%)= 57,158

12 /12 in/ft 163,350 c.f./year

days/yearx 0.134 s.f./gal= 145,785
Average(50%)= 72,893

in/year (directed to drywells)

13 /12in/ft 5,748 c.f./year

X

Vs.
>

Pre-Development
227,314
c.f./year

SM-92

7/27/2016

c.f./year
c.f./year

c.f./year
c.f./year



Worksheet 2: Runoff curve number and runoff

SM-92

D-2

(210-VI-TR-55, Second Ed., June 1986)

Project: 362-364 Central Street By JTM Date 7/27/16
Location: Acton, MA Checked Date
Circle one: Developed E TOTAL
1. Runoff curve number (CN)
Soil name Cover description Area Product of
and CN 1/ CNx Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix A) area ratio)
B Woods 55 0.12 6.58
B Open 61 0.67 40.96
Impervious 98 2.41 235.88
Gravel 85 0.56 47.20
1/ Use only one CN source per line. Totals = 3.75 330.62
CN (weighted) = total product = 330.62 = 88.09 ; Use CN = 88.1
total area 3.75
2. Runoff
Storm #1  Storm#2  Storm #3
Frequency.......cccccooiiiiiieiiicecs yr 2 10 100
Rainfall, P (24-hour)............cccce..... in 31 4.5 6.4
RUNoft; Qussrminssin b msiesinms in 1.91 3.20 5.02
(Use P and CN with table 2-1, fig. 2-1,)
oregs. 2-3 and 2-4.)
RUNOM; Quicissmsinnimsisismsinsnsvisonsss cf | 26084 | 43663 | 68417 |




Worksheet 2: Runoff curve number and runoff

SM-92

D-2

Project: 362-364 Central Street By JTM Date 7/27/16
Location: Acton, MA Checked Date
Circle one: Present | Developed P Total
1. Runoff curve number (CN)
Soil name Cover description Area Product of
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix A) area ratio)
B Woods 55 0.12 6.58
B Open 61 0.59 36.16
Impervious 98 2.46 240.93
Gravel 85 0.56 47.20
1/ Use only one CN source per line. Totals = 3.73 330.87
CN (weighted) = total product = 330.87 = 88.80 Use CN = 88.8
total area 3.73
2.  Runoff
Storm #1  Storm #2  Storm #3
FreqUENCY s ssinssmsmemmsssysesssiasy yr N2 10- =100
Rainfall, P (24-hour).............c...c...... in 3.1 4.5 6.4
Runoff, Q.....ooovvieieiiiiiieeeeee in 1.97 3.27 5.10
(Use P and CN with table 2-1, fig. 2-1,)
oregs. 2-3 and 2-4.)
RUNOF, Q.o cf | 26690 | 44295 | 68993 |

(210-VI-TR-55, Second Ed., June 1986)



JOB

STAMSKI AND McNARY, INC.

80 Harris Street SHEET NO. oF
ACTON, MASSACHUSETTS 01720 I -

TEL (978) 263-8585
FAX (978) 263-9883 CHECKED BY. DATE
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3.8 EARTH REMOVAL CALCULATIONS
for
362-364 Central Street
Acton, MA

PREPARED FOR:
Idylwilde Farm, Inc.
366 Central Street
Acton, MA 01720
PREPARED BY:
Stamski and McNary, Inc.

1000 Main Street
Acton, MA 01720

Engineering-Planning-Surveying
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Volume Summary
Name Tvpe Cut Fill 2d Area Cut Fill Net
YP€ | Factor | Factor | (Sq.Ft) | (Cu.Yd) | (Cu.Yd) (Cu. Yd.)
Surfacel | full 1.000 1.000 11871.36 624.82 114.14 510.67<Cut>
Totals
2d Area Cut Fill Net
(Sq.Ft) | (Cu.Yd) | (CuYd) | (CuYd)
Total 11871.36 624.82 114.14 510.67<Cut>
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* Value adjusted by cut or fill factor other than 1.0
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3.9 PLANS

Attached plans include: Title Sheet, Existing Conditions Plan, Layout Plan,
Grading plan, Drainage & Utilities Plan, Detail Sheet
- By: Stamski & McNary, Inc.

Architectural Plans- By E.J. Rempelakis Associates
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PLANS






FLOOR PLANS






3.9.10
Lighting Plan






Lighting Plan
The existing site currently has 21 lights. The proposed work will not require
more than 5 lights. The proposed lighting for the food preparation building will
not increase the total site lighting by more than 25%, therefore, a lighting plan is
not required.






3.10
Traffic Study






Traffic Study
The proposed building will produce a maximum of 6.2 trips during a peak
hour and 29.7 trips during a weekday. Since the proposed development will
produce less than 30 trips in a peak hour and less than 400 trips on a weekday, this
project is not subject to a traffic impact study. The calculations were made based
on Manufacturing listed in the ITE Trip Generation Manual, ot Edition, Volume 2.
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