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Summary

This analysis was to prepared to demonstrate Compliance with the Massachusetts Stormwater
Management Regulations and the Town of Pembroke Planning Board Rules and Regulations for
Stormwater Management. The proposed project is for the construction of one 10,000 square foot
structure for office use.

The existing site is a vacant parcel located within the Town of Pembroke Residential-
Commercial Zoning District. The proposed stormwater system consists of catch basins,
sediment forebays, two infiltration basins and one subsurface infiltration system for the roof
proposed building.

Pre-Development Stormwater flows are separated into catchments areas and routed as follows:

Pre 1 — Existing woodland that flows to an existing bordering vegetated wetland on the north
western portion of the property.

Post-Development Stormwater flows are separated into 3 catchment areas. A proposed
stormwater system consisting of one sediment forebay and an infiltration basin has been
designed at an infiltration rate of 2.41 in/hr.

Post 4 — Pavement areas routed through catch basins, to infiltration basin #1.

Post 5 — Roof drains flow to the subsurface infiltration system#1.

Post 6 — Overland flow to infiltration basin #1.

Post 7 — Flows to Sediment forebays to infiltration basin#2

Post 8 — undisturbed woodland flows to an existing bordering vegetated wetland on the northern
portion of the property

The design, as proposed, reduces peak runoff rates, improves and promotes infiltration, and
improves stormwater quality and treatment prior to discharge.

This analysis is divided into the following sections:

Section I Overall Site Analysis
Section IT Compliance with Massachusetts Storm water Management Regulations
Section I Operation And Maintenance Plan

The calculations have been performed for the 2, 10, 25, and 100-year 24 hour storm event, using
the HydroCAD 10.00 computer program. This computer program is based upon the Soils
Conservation Service (SCS) TR-20 and TR-55 computer models and uses the SCS Curvilinear
Unit rainfall distribution.



Peak Flow Summary

Prel
Total

Pre 1 vs
Post Combined Link

Elevations

Basin #1

Basin#2
Subsurface system #1
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Section I
Overall Site Analysis



PRE (3)

@ (5) pbsT(6)  PodT(7)

POST (4 OST (8)
N
Basin\#2
Basin #1
Subsurface infiltration#2
(Combined Link)
Reach A Routing Diagram for 737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}, Printed 10/29/2021

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC




737WashingtonSt - 10000 sf office

Prepared by {enter your company name here}
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Printed 10/29/2021
Page 2

Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
41,072 74 >75% Grass cover, Good, HSG C (16S, 19S, 20S)
21,859 98 Paved parking, HSG C (13S, 16S)
10,000 98 Roofs, HSG C (18S)
129,601 70 Woods, Good, HSG C (15S, 20S)
202,532 75 TOTAL AREA



737WashingtonSt - 10000 sf office

Prepared by {enter your company name here}
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Printed 10/29/2021
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers

0 HSG A
0 HSG B

202,532 HSG C 138, 158, 16S, 18S, 19S, 20S
0 HSG D
0 Other

202,532 TOTAL AREA



737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Printed 10/29/2021

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Sub
(sqg-ft) (sg-ft) (sqg-ft) (sg-ft) (sg-ft) (sg-ft) Cover Nun
0 0 41,072 0 0 41,072 >75% Grass
cover, Good
0 0 21,859 0 0 21,859 Paved parking
0 0 10,000 0 0 10,000 Roofs
0 0 129,601 0 0 129,601 Woods, Good
0 0 202,532 0 0 202,532 TOTAL AREA



737WashingtonSt - 10000 sf office Type Ill 24-hr 2-Year Rainfall=3.40"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 5

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment13S: POST (4) Runoff Area=17,504 sf 100.00% Impervious Runoff Depth=3.17"
Tc=6.0 min CN=98 Runoff=1.30 cfs 4,619 cf

Subcatchment15S: PRE (3) Runoff Area=97,629 sf 0.00% Impervious Runoff Depth=0.95"
Flow Length=382" Tc=9.7 min CN=70 Runoff=1.98 cfs 7,704 cf

Subcatchment16S: POST (7) Runoff Area=13,121 sf 33.19% Impervious Runoff Depth=1.70"
Tc=6.0 min CN=82 Runoff=0.59 cfs 1,859 cf

Subcatchment18S: POST (5) Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=3.17"
Tc=6.0 min CN=98 Runoff=0.74 cfs 2,639 cf

Subcatchment19S: POST (6) Runoff Area=30,906 sf 0.00% Impervious Runoff Depth=1.17"
Flow Length=180" Tc=9.2 min CN=74 Runoff=0.82 cfs 3,017 cf

Subcatchment20S: POST (8) Runoff Area=33,372 sf 0.00% Impervious Runoff Depth=0.95"
Flow Length=134' Tc=8.0 min CN=70 Runoff=0.70 cfs 2,633 cf

Pond 21P: Basin #2 Peak Elev=76.08" Storage=783 cf Inflow=0.59 cfs 2,497 cf
Discarded=0.08 cfs 2,048 cf Primary=0.03 cfs 75 cf Tertiary=0.12 cfs 374 cf Outflow=0.23 cfs 2,497 cf

Pond 24P: Basin #1 Peak Elev=78.11" Storage=2,839 cf Inflow=2.05 cfs 7,794 cf
Discarded=0.17 cfs 7,157 cf Tertiary=0.19 cfs 638 cf Outflow=0.36 cfs 7,794 cf

Pond 25P: Subsurface infiltration#1 Peak Elev=83.17' Storage=1,099 cf Inflow=0.74 cfs 2,639 cf
Discarded=0.05 cfs 2,481 cf Primary=0.10 cfs 158 cf Outflow=0.15 cfs 2,639 cf

Pond 27P: Subsurface infiltration#2 Peak Elev=0.00' Storage=0 cf
Discarded=0.00 cfs 0 cf Primary=0.00 cfs O cf

Link 23L: (Combined Link) Inflow=0.70 cfs 3,082 cf
Primary=0.70 cfs 3,082 cf

Total Runoff Area = 202,532 sf Runoff Volume = 22,472 cf Average Runoff Depth = 1.33"
84.27% Pervious = 170,673 sf 15.73% Impervious = 31,859 sf

10



3.40"
Page 6

Printed 10/29/2021
0.05 hrs

3.17"

Type Il 24-hr 2-Year Rainfall
0.00-72.00 hrs, dt

4,619 cf, Depth

Direct Entry, runoff from pavement

(cfs)

Subcatchment 13S: POST (4)
Hydrograph

SCS, Weighted-CN, Time Span

3.40"
(ft/sec)

Summary for Subcatchment 13S: POST (4)

100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

1.30cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C

CN Description
98

Area (sf)
17,504
17,504

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2-Year Rainfall

Runoff
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737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Type Il 24-hr 2-Year Rainfall=3.40"
Printed 10/29/2021
Page 7

Summary for Subcatchment 15S: PRE (3)

Runoff 1.98 cfs @ 12.15 hrs, Volume=

7,704 cf, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type lll 24-hr 2-Year Rainfall=3.40"

Area (sf) CN Description

97,629 70 Woods, Good, HSG C

97,629 70 100.00% Pervious Area

Tc
(min)

Length

(feet) (ft/ft)  (ft/sec) (cfs)

Slope Velocity Capacity Description

4.8 50 0.2000 0.17

Sheet Flow,

Woods: Light underbrush n=0.400 P2= 3.40"

2.6 138 0.0320 0.89

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

1.8 146 0.0710 1.33

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

0.5 48 0.0850 1.46

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.7 382 Total

Subcatchment

15S: PRE (3)

Flow (cfs)

© Type Il 24-hr

2-Year Rainfall=3.40"

Runoff Area=97,629 sf
Runoff Volume=7,704 cf
~ Runoff Depth=0.95" |

Flow Length=382

T
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3.40"
Page 8

Printed 10/29/2021
0.05 hrs

0.00-72.00 hrs, dt

Type Il 24-hr 2-Year Rainfall

1,859 cf, Depth= 1.70"

Direct Entry, Estimate

(cfs)
Hydrograph

Subcatchment 16S: POST (7)

SCS, Weighted-CN, Time Span

3.40"
(ft/sec)

Summary for Subcatchment 16S: POST (7)

>75% Grass cover, Good, HSG C
Slope Velocity Capacity Description

(ft/ft)

0.59cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C
98 33.19% Impervious Area

82 Weighted Average
74 66.81% Pervious Area

CN Description
74

Area (sf)
8,766
4,355

13,121
8,766
4,355

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2-Year Rainfall

Runoff
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3.40"
Page 9

Printed 10/29/2021
0.05 hrs

3.17"

0.00-72.00 hrs, dt

Type Il 24-hr 2-Year Rainfall

2,639 cf, Depth

Direct Entry, Estimate

(cfs)

Subcatchment 18S: POST (5)

SCS, Weighted-CN, Time Span

3.40"
(ft/sec)

Summary for Subcatchment 18S: POST (5)

100.00% Impervious Area
Slope Velocity Capacity Description

(ft/ft)

0.74 cfs @ 12.09 hrs, Volume

98 Roofs, HSG C

CN Description
98

14

Time (hours)

Area (sf)

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2-Year Rainfall

Runoff

10,000
10,000

=¥

S <l

|

2 g
e
S—1

6.0

[ 1 1 [ 1 T 1 1 1
L e gl e NN
T - lq._hlwf\l,“, c oo E ™~
(&) F o

L P 9N =0 1 N°
L L4T0\9,\1#\m\,\—.—f\L\\T\f\L\\ m%
| | | ! I I ] I I I I E
\L\L\H%L3T0\3\,\&\0\,N\L\\T\+\L\\ -8
IR | (o N [11 “ ,nv, [ T T E o

ot o - “fen ! i et et it il N\ Y
I | —] I ({= it o [ F ~
R« + [ \4_\_\7t\ - N\F
| I [ | I ,p o o o F o
Y - \,\A— \Je,\ R ) I R - ©
o c g

o | | = @ b= F oo
\\,\J\\y\\, [ \\,m\,\\\\,\\,\\,\\J\\,\\,\\J\\ F O
\\,\L\T\,af\e\\, FD\\\TL\L\\\FL\L\\\T\ F ©
T Y S Bl F L0

(14 by

I Y ,\A\IF B N3
| o e ! ' I o [ o g
Lo e Y \O\,\rm\L\L\\k\L\L\\k\L\\ -
I o (O Y= v, n I o o o g
D - - ok d-—m -+ -4 - - R
| | | | | Y F | | | | | | o
A e | T\n\fT e T e e e e e il . 321
| | | g ,O,R | | | | | | | F o
\4\\7\7\4\\7”\4 ot it Bl el it Bl s M B - <
| | | ,AL, ,n, I I I I I I I I E <
\4\\7\1\4\\7R\J mer et ot NS
I o o I ,u, L L o L EF
\\,\J\\,\\\,\J\\,\\RJ\\,\\\,\\,\\,\\J\\,\\,\\J\\ <+
I et A A N N\ =}
i T T [ T T [ T T E <~
I o el
.m. I o o | o o [ [ [ g
LIl T e e B R \\\ 25
=1 [ [ I [ [ [ [ [ E
Mu\L\L\\r\L\L\\r\L\L\\k\L\L\\t\L\L\\k\L\\ - S
= | o o I o [ o o o F
= T e e R i B e e e i T e e e S A -
> o o I o [ o o o E o
I e el e T e e B e e e e e I S Il N\ A
I [ [ I [ [ [ [ [ F o
P s e ot T NN
| o o I o o o o o F ©
FT T T T T T T T T T T T T T T A AON\NE N
L F <
i T T [ T T [ T T F N

I o I I I L Ll I L F oy
N e e e F N
I O B Y Sy A [ S N el
| o [ I [ o o [ o AN
T [y )
I I o I o [ o o o g
\;\S\r\L\\T\t\L\\T\Lw\L\\T\f\L\\T\Lw\L )
I I o | o o L | | E
|8 NN {2
| 3
- Fr 1 - T - — ulmu
N o I o o o o o F o

[ 7] o 1 e R B F—
=R o I o L L o L F o

[ 7 I T L e L e e e 1

| 1 I I I L 1 I L
I T T I 1 T [ [ [ F <
I e <
I o o I o 0 o o [

S S S S S S S A S S ~

W N W © BV W W T W MW N WL~ I O

c ™Mo ©@ o o ¥ o o d o T oo 2
[=} (=} =} =} =} [=} (=} (=]
(s30) moi4



737WashingtonSt - 10000 sf office Type Ill 24-hr 2-Year Rainfall=3.40"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 19S: POST (6)

Runoff = 0.82cfs@ 12.14 hrs, Volume= 3,017 cf, Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (sf) CN Description
30,906 74  >75% Grass cover, Good, HSG C
30,906 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.0 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.40"
0.9 93 0.0600 1.71 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.3 37 0.1200 2.42 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

9.2 180 Total

Subcatchment 19S: POST (6)

Hydrograph
of |
ol | [082es] -
o { (] Typelll24-hr
Wl fl  2YearRainfal=3.40"
oy 1 |4 Runoff Area=30,906 sf
064 | g
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737WashingtonSt - 10000 sf office

Prepared by {enter your company name here}
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Type Il 24-hr 2-Year Rainfall=3.40"

Printed 10/29/2021
Page 11

Summary for Subcatchment 20S: POST (8)

Runoff =

0.70cfs @ 12.13 hrs, Volume=

2,633 cf, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (sf) CN Description
1,400 74 >75% Grass cover, Good, HSG C
31,972 70 Woods, Good, HSG C
33,372 70 Weighted Average
33,372 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.9 50 0.0800 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.40"
1.1 84 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
8.0 134 Total

0754
074
065
064
0554
059

Flow (cfs)

0254

045
044
0354

Subcatchment 20S: POST (8)
Hydrograph

C Typem2ahr

~ 2-Year Rainfall=3.40"
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737WashingtonSt - 10000 sf office Type Ill 24-hr 2-Year Rainfall=3.40"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 12

Summary for Pond 21P: Basin #2

Inflow Area = 13,121 sf, 33.19% Impervious, Inflow Depth = 2.28" for 2-Year event
Inflow = 0.59cfs @ 12.09 hrs, Volume= 2,497 cf

Outflow = 0.23cfs@ 12.94 hrs, Volume= 2,497 cf, Atten=61%, Lag= 50.5 min
Discarded = 0.08 cfs @ 12.94 hrs, Volume= 2,048 cf

Primary = 0.03cfs@ 12.94 hrs, Volume= 75 cf

Tertiary = 0.12cfs @ 12.94 hrs, Volume= 374 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=76.08' @ 12.94 hrs Surf.Area= 1,475 sf Storage= 783 cf

Plug-Flow detention time= 67.8 min calculated for 2,495 cf (100% of inflow)
Center-of-Mass det. time= 67.7 min ( 888.5 - 820.8 )

Volume Invert Avail.Storage Storage Description
#1 75.50' 4,644 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sqg-ft)
75.50 1,179 0 0 1,179
76.00 1,429 651 651 1,437
76.50 1,702 782 1,433 1,719
77.00 1,988 922 2,354 2,015
77.50 2,288 1,068 3,422 2,326
78.00 2,603 1,222 4,644 2,653
Device Routing Invert Outlet Devices
#1 Discarded 75.50' 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 76.00' 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir
1 End Contraction(s) 1.0' Crest Height
#3  Primary 76.00' 9.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.08 cfs @ 12.94 hrs HW=76.08" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.03 cfs @ 12.94 hrs HW=76.08" (Free Discharge)
3=0rifice/Grate (Orifice Controls 0.03 cfs @ 0.99 fps)

Tertiary OutFlow Max=0.12 cfs @ 12.94 hrs HW=76.08" (Free Discharge)
L2=Sharp-Crested Rectangular Weir (Weir Controls 0.12 cfs @ 0.96 fps)
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737WashingtonSt - 10000 sf office Type Ill 24-hr 2-Year Rainfall=3.40"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 15

Summary for Pond 24P: Basin #1

Inflow Area = 58,410 sf, 47.09% Impervious, Inflow Depth = 1.60" for 2-Year event
Inflow = 205cfs @ 12.10 hrs, Volume= 7,794 cf

Outflow = 0.36cfs @ 12.71 hrs, Volume= 7,794 cf, Atten=82%, Lag= 36.6 min
Discarded = 0.17 cfs @ 12.71 hrs, Volume= 7,157 cf

Tertiary = 0.19cfs@ 12.71 hrs, Volume= 638 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=78.11"' @ 12.71 hrs Surf.Area= 3,109 sf Storage= 2,839 cf

Plug-Flow detention time= 125.8 min calculated for 7,794 cf (100% of inflow)
Center-of-Mass det. time= 125.7 min (922.2 - 796.4 )

Volume Invert Avail.Storage Storage Description
#1 77.10' 9,844 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
77.10 2,446 0 0 2,446
78.00 3,036 2,462 2,462 3,059
79.00 3,682 3,354 5,816 3,737
80.00 4,385 4,028 9,844 4,475
Device Routing Invert Outlet Devices
#1 Discarded 77.10" 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 78.00" 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir

1 End Contraction(s) 1.0' Crest Height

iscarded OutFlow Max=0.17 cfs @ 12.71 hrs HW=78.11" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.17 cfs)

ertiary OutFlow Max=0.19 cfs @ 12.71 hrs HW=78.11" (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 0.19 cfs @ 1.11 fps)
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737WashingtonSt - 10000 sf office Type Ill 24-hr 2-Year Rainfall=3.40"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 18

Summary for Pond 25P: Subsurface infiltration#1

Inflow Area = 10,000 sf,100.00% Impervious, Inflow Depth = 3.17" for 2-Year event
Inflow = 0.74 cfs @ 12.09 hrs, Volume= 2,639 cf

Outflow = 0.15cfs @ 12.52 hrs, Volume= 2,639 cf, Atten=79%, Lag=25.7 min
Discarded = 0.05cfs @ 12.52 hrs, Volume= 2,481 cf

Primary = 0.10cfs @ 12.52 hrs, Volume= 158 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=83.17' @ 12.52 hrs Surf.Area= 461 sf Storage= 1,099 cf

Plug-Flow detention time= 200.4 min calculated for 2,637 cf (100% of inflow)
Center-of-Mass det. time= 200.4 min ( 955.5 - 755.1)

Volume Invert Avail.Storage Storage Description
#1A 79.00' 637 cf 12.80'W x 36.00'L x 5.50'H Field A
2,534 cf Overall - 942 cf Embedded = 1,592 cf x 40.0% Voids
#2A 80.00' 710 cf Concrete Galley 4x4x4 x 16 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
2 Rows of 8 Chambers

1,346 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 79.00" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 83.00" 8.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.05 cfs @ 12.52 hrs HW=83.17' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=0.10 cfs @ 12.52 hrs HW=83.17" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.10 cfs @ 1.41 fps)
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Pond 25P: Subsurface infiltration#1 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

8 Chambers/Row x 4.00' Long = 32.00' Row Length +24.0" End Stone x 2 = 36.00' Base Length
2 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 12.80' Base Width
12.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.50' Field Height

16 Chambers x 44.3 cf = 709.5 cf Chamber Storage
16 Chambers x 58.9 cf = 942.0 cf Displacement

2,534.4 cf Field - 942.0 cf Chambers = 1,592.4 cf Stone x 40.0% Voids = 637.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,346.5 cf = 0.031 af
Overall Storage Efficiency = 53.1%
Overall System Size = 36.00' x 12.80' x 5.50'

16 Chambers @ $ 300.00 /ea = $ 4,800.00

93.9 cy Field Excavation @ $ 10.00 /cy = $ 938.67
59.0 cy Stone @ $ 30.00 /cy = $ 1,769.31

Total Cost = $ 7,507.98
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Pond 25P: Subsurface infiltration#1
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Summary for Pond 27P: Subsurface infiltration#2

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1A 75.50' 2,584 cf 21.60'W x 88.00'L x 6.00'H Field A
11,405 cf Overall - 4,946 cf Embedded = 6,459 cf x 40.0% Voids
#2A 76.50' 3,725 cf Concrete Galley 4x4x4 x 84 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
4 Rows of 21 Chambers
#3 81.50' 15 cf Custom Stage Data (Prismatic)Listed below (Recalc) -Impervious

6,324 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
81.50 6 0 0
84.00 6 15 15
Device Routing Invert Outlet Devices
#1 Discarded 75.50" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 80.00" 6.0" Vert. Orifice/Grate C= 0.600
#3  Primary 78.75'" 6.0" Vert. Orifice/Grate C= 0.600
#4  Primary 78.10' 6.0" Vert. Orifice/Grate X 2.00 C= 0.600

iscarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
1=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)
4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 27P: Subsurface infiltration#2 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

21 Chambers/Row x 4.00' Long = 84.00' Row Length +24.0" End Stone x 2 = 88.00' Base Length
4 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 21.60' Base Width
12.0" Base + 48.0" Chamber Height + 12.0" Cover = 6.00' Field Height

84 Chambers x 44.3 cf = 3,725.0 cf Chamber Storage
84 Chambers x 58.9 cf = 4,945.6 cf Displacement

11,404.8 cf Field - 4,945.6 cf Chambers = 6,459.2 cf Stone x 40.0% Voids = 2,583.7 cf Stone Storage

Chamber Storage + Stone Storage = 6,308.6 cf = 0.145 af
Overall Storage Efficiency = 55.3%
Overall System Size = 88.00' x 21.60' x 6.00'

84 Chambers @ $ 300.00 /ea = $ 25,200.00

422 .4 cy Field Excavation @ $ 10.00 /cy = $ 4,224.00
239.2 cy Stone @ $ 30.00 /cy = $ 7,176.88

Total Cost = $ 36,600.88
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Summary for Link 23L: (Combined Link)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment13S: POST (4) Runoff Area=17,504 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=1.80 cfs 6,511 cf

Subcatchment15S: PRE (3) Runoff Area=97,629 sf 0.00% Impervious Runoff Depth=1.82"
Flow Length=382" Tc=9.7 min CN=70 Runoff=4.05 cfs 14,781 cf

Subcatchment16S: POST (7) Runoff Area=13,121 sf 33.19% Impervious Runoff Depth=2.81"
Tc=6.0 min CN=82 Runoff=0.97 cfs 3,075 cf

Subcatchment18S: POST (5) Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=1.03 cfs 3,720 cf

Subcatchment19S: POST (6) Runoff Area=30,906 sf 0.00% Impervious Runoff Depth=2.13"
Flow Length=180" Tc=9.2 min CN=74 Runoff=1.55 cfs 5,479 cf

Subcatchment20S: POST (8) Runoff Area=33,372 sf 0.00% Impervious Runoff Depth=1.82"
Flow Length=134" Tc=8.0 min CN=70 Runoff=1.46 cfs 5,052 cf

Pond 21P: Basin #2 Peak Elev=76.38" Storage=1,242 cf Inflow=1.81 cfs 7,211 cf
Discarded=0.09 cfs 2,682 cf Primary=0.47 cfs 1,149 cf Tertiary=1.16 cfs 3,380 cf Outflow=1.72 cfs 7,211 cf

Pond 24P: Basin #1 Peak Elev=78.44" Storage=3,932 cf Inflow=3.55 cfs 12,861 cf
Discarded=0.19 cfs 8,724 cf Tertiary=1.46 cfs 4,136 cf Outflow=1.64 cfs 12,861 cf

Pond 25P: Subsurface infiltration#1 Peak Elev=83.48"' Storage=1,187 cf Inflow=1.03 cfs 3,720 cf
Discarded=0.05 cfs 2,849 cf Primary=0.64 cfs 871 cf Outflow=0.69 cfs 3,720 cf

Pond 27P: Subsurface infiltration#2 Peak Elev=0.00' Storage=0 cf
Discarded=0.00 cfs 0 cf Primary=0.00 cfs O cf

Link 23L: (Combined Link) Inflow=2.26 cfs 9,581 cf
Primary=2.26 cfs 9,581 cf

Total Runoff Area = 202,532 sf Runoff Volume = 38,618 cf Average Runoff Depth = 2.29"
84.27% Pervious = 170,673 sf 15.73% Impervious = 31,859 sf
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Printed 10/29/2021
0.05 hrs

4.46"

0.00-72.00 hrs, dt

Type Il 24-hr 10-Year Rainfall

6,511 cf, Depth

Direct Entry, runoff from pavement

(cfs)

Subcatchment 13S: POST (4)
Hydrograph

SCS, Weighted-CN, Time Span

4.70"

(ft/sec)

Summary for Subcatchment 13S: POST (4)
100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

1.80cfs @ 12.09 hrs, Volume
CN Description
98 Paved parking, HSG C

98

(feet)

Area (sf)
17,504
17,504

Tc Length

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10-Year Rainfall

Runoff
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Summary for Subcatchment 15S: PRE (3)

Runoff = 4.05cfs @ 12.15 hrs, Volume= 14,781 cf, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
97,629 70 Woods, Good, HSG C
97,629 70 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.8 50 0.2000 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.40"
2.6 138 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.8 146 0.0710 1.33 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.5 48 0.0850 1.46 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.7 382 Total

Subcatchment 15S: PRE (3)

Hydrograph
1| @mesemyl L
S0 ii333333333333iiiiiiTyldellIMhr
-333333/33333333333333‘10&YearRa|nfall470“
W Runoftaresores
11 i4  Runoff Volume=14,781 cf
g 3333333/33333333333333MRUH0ffDepth132"
i T Flow Length=362
1] Tc=9.7 min
Mt  CN=70
(EEEEE \RRRREERERREEE R RN
() ML L Ll bl bl e e e e e e S L L L L L Ll L L L L LLL L LML LLLL LR L L L L AL LALLM L L LL L L LL L L L L L L LSl s L il

1
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Page 30

Printed 10/29/2021
0.05 hrs

2.81"

0.00-72.00 hrs, dt

Type Il 24-hr 10-Year Rainfall

3,075 cf, Depth

Direct Entry, Estimate

(cfs)
Hydrograph

Subcatchment 16S: POST (7)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)

Summary for Subcatchment 16S: POST (7)

>75% Grass cover, Good, HSG C

(ft/ft)

Slope Velocity Capacity Description

0.97 cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C
98 33.19% Impervious Area

82 Weighted Average
74 66.81% Pervious Area

CN Description
74

8,766
4,355
8,766
4,355
(feet)

13,121

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10-Year Rainfall

Runoff
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=4.70"

Type Il 24-hr 10-Year Rainfall

Page 31

Printed 10/29/2021

4.46"

3,720 cf, Depth

Summary for Subcatchment 18S: POST (5)

1.03cfs @ 12.09 hrs, Volume

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

737WashingtonSt - 10000 sf office

Runoff

0.05 hrs

0.00-72.00 hrs, dt=

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10-Year Rainfall

4.70"

CN Description

Area (sf)

98 Roofs, HSG C

10,000
10,000

100.00% Impervious Area

98

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(ft/ft)

=¥
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e
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6.0

Direct Entry, Estimate

Subcatchment 18S: POST (5)
Hydrograph
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737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}
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Type Il 24-hr 10-Year Rainfall=4.70"
Printed 10/29/2021
Page 32

Summary for Subcatchment 19S: POST (6)

Runoff = 1.55cfs @ 12.14 hrs, Volume=

5,479 cf, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type lll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
30,906 74  >75% Grass cover, Good, HSG C
30,906 74 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.0 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.40"
0.9 93 0.0600 1.71 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.3 37 0.1200 2.42 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
9.2 180 Total
Subcatchment 19S: POST (6)
Hydrograph
111111111111111111111111111111111111 '8 Runof]
| v | 1.55cfs | 0 m
| I I T T \/ T I I I I I I I I I I I I I I I I I I I I
::::::::::::::::::::::::::Typelll24hr
R 7 A A N R :10YearRainfaII~470"
' ||  Runoff Area=30,906 sf
11 Runoff Volume=5479 cf

g fRunoffDepth-213"
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Type Il 24-hr 10-Year Rainfall=4.70"
Printed 10/29/2021
Page 33

Summary for Subcatchmen

Runoff 146 cfs @ 12.12 hrs, Volume=

t 20S: POST (8)

5,052 cf, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type lll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
1,400 74 >75% Grass cover, Good, HSG C
31,972 70 Woods, Good, HSG C
33,372 70 Weighted Average
33,372 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.9 50 0.0800 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.40"
1.1 84 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
8.0 134 Total
Subcatchment 20S: POST (8)

Hydrograph
111111111111111111111111111111111111 '8 Runof]
| v | 146¢cfs | 0 _
a1  Typelll24-hr
[ ::::::::::::::1OYearRainfaII~470"
'Kl Runoff Area=33,372 sf

41 |4  Runoff Volume=5,052 cf
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Prepared by {enter your company name here} Printed 10/29/2021
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Summary for Pond 21P: Basin #2

Inflow Area = 13,121 sf, 33.19% Impervious, Inflow Depth = 6.60" for 10-Year event
Inflow = 1.81cfs @ 12.36 hrs, Volume= 7,211 cf

Outflow = 1.72 cfs @ 12.44 hrs, Volume= 7,211 cf, Atten=5%, Lag=5.1 min
Discarded = 0.09cfs @ 12.44 hrs, Volume= 2,682 cf

Primary = 047 cfs @ 12.44 hrs, Volume= 1,149 cf

Tertiary = 116 cfs @ 12.44 hrs, Volume= 3,380 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=76.38' @ 12.44 hrs Surf.Area= 1,635 sf Storage= 1,242 cf

Plug-Flow detention time= 35.9 min calculated for 7,206 cf (100% of inflow)
Center-of-Mass det. time= 35.9 min ( 827.3-791.4)

Volume Invert Avail.Storage Storage Description
#1 75.50' 4,644 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sqg-ft)
75.50 1,179 0 0 1,179
76.00 1,429 651 651 1,437
76.50 1,702 782 1,433 1,719
77.00 1,988 922 2,354 2,015
77.50 2,288 1,068 3,422 2,326
78.00 2,603 1,222 4,644 2,653
Device Routing Invert Outlet Devices
#1 Discarded 75.50' 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 76.00' 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir
1 End Contraction(s) 1.0' Crest Height
#3  Primary 76.00' 9.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.09 cfs @ 12.44 hrs HW=76.38" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.09 cfs)

Primary OutFlow Max=0.47 cfs @ 12.44 hrs HW=76.38" (Free Discharge)
3=0rifice/Grate (Orifice Controls 0.47 cfs @ 2.09 fps)

Tertiary OutFlow Max=1.16 cfs @ 12.44 hrs HW=76.38" (Free Discharge)
L2=Sharp-Crested Rectangular Weir (Weir Controls 1.16 cfs @ 2.10 fps)
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Type Il 24-hr 10-Year Rainfall=4.70"

Pond 21P: Basin #2

Hydrograph

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

737WashingtonSt - 10000 sf office
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Summary for Pond 24P: Basin #1

Inflow Area = 58,410 sf, 47.09% Impervious, Inflow Depth = 2.64" for 10-Year event
Inflow = 3.55cfs @ 12.14 hrs, Volume= 12,861 cf

Outflow = 1.64 cfs @ 12.39 hrs, Volume= 12,861 cf, Atten=54%, Lag= 15.0 min
Discarded = 0.19cfs @ 12.39 hrs, Volume= 8,724 cf

Tertiary = 146 cfs @ 12.39 hrs, Volume= 4,136 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=78.44' @ 12.39 hrs Surf.Area= 3,319 sf Storage= 3,932 cf

Plug-Flow detention time= 102.7 min calculated for 12,852 cf (100% of inflow)
Center-of-Mass det. time= 102.6 min ( 892.0 - 789.4 )

Volume Invert Avail.Storage Storage Description
#1 77.10' 9,844 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
77.10 2,446 0 0 2,446
78.00 3,036 2,462 2,462 3,059
79.00 3,682 3,354 5,816 3,737
80.00 4,385 4,028 9,844 4,475
Device Routing Invert Outlet Devices
#1 Discarded 77.10" 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 78.00" 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir

1 End Contraction(s) 1.0' Crest Height

iscarded OutFlow Max=0.19 cfs @ 12.39 hrs HW=78.44' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.19 cfs)

ertiary OutFlow Max=1.45 cfs @ 12.39 hrs HW=78.44"' (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 1.45 cfs @ 2.28 fps)
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Type Il 24-hr 10-Year Rainfall=4.70"

Pond 24P: Basin #1

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC
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Page 39

[ Surface
[l Wetted
[ Storage

Printed 10/29/2021

Type Il 24-hr 10-Year Rainfall
3,000 3,500 4,000

2,500

2,000

Pond 24P: Basin #1

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)

1,500

1,000

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC
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737WashingtonSt - 10000 sf office
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Summary for Pond 25P: Subsurface infiltration#1

Inflow Area = 10,000 sf,100.00% Impervious, Inflow Depth = 4.46" for 10-Year event
Inflow = 1.03cfs @ 12.09 hrs, Volume= 3,720 cf

Outflow = 0.69cfs@ 12.19 hrs, Volume= 3,720 cf, Atten=33%, Lag=6.2 min
Discarded = 0.05cfs @ 12.19 hrs, Volume= 2,849 cf

Primary = 0.64cfs@ 12.19 hrs, Volume= 871 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=83.48' @ 12.19 hrs Surf.Area= 461 sf Storage= 1,187 cf

Plug-Flow detention time= 170.7 min calculated for 3,717 cf (100% of inflow)
Center-of-Mass det. time= 170.7 min ( 919.8 - 749.1)

Volume Invert Avail.Storage Storage Description
#1A 79.00' 637 cf 12.80'W x 36.00'L x 5.50'H Field A
2,534 cf Overall - 942 cf Embedded = 1,592 cf x 40.0% Voids
#2A 80.00' 710 cf Concrete Galley 4x4x4 x 16 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
2 Rows of 8 Chambers

1,346 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 79.00" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 83.00" 8.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.05 cfs @ 12.19 hrs HW=83.47' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=0.62 cfs @ 12.19 hrs HW=83.47"' (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.62 cfs @ 2.35 fps)
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Pond 25P: Subsurface infiltration#1 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

8 Chambers/Row x 4.00' Long = 32.00' Row Length +24.0" End Stone x 2 = 36.00' Base Length
2 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 12.80' Base Width
12.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.50' Field Height

16 Chambers x 44.3 cf = 709.5 cf Chamber Storage
16 Chambers x 58.9 cf = 942.0 cf Displacement

2,534.4 cf Field - 942.0 cf Chambers = 1,592.4 cf Stone x 40.0% Voids = 637.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,346.5 cf = 0.031 af
Overall Storage Efficiency = 53.1%
Overall System Size = 36.00' x 12.80' x 5.50'

16 Chambers @ $ 300.00 /ea = $ 4,800.00

93.9 cy Field Excavation @ $ 10.00 /cy = $ 938.67
59.0 cy Stone @ $ 30.00 /cy = $ 1,769.31

Total Cost = $ 7,507.98
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Pond 25P: Subsurface infiltration#1
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737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Type Il 24-hr 10-Year Rainfall=4.70"
Printed 10/29/2021

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 43
Pond 25P: Subsurface infiltration#1
Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)
0O 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 | Wetted
; - - ; ; - ; — ; — - — ; — - O Storage
| | | I | | 1] | | nl | | Il | | [ | | Il |
| | | I | | 1] | | nl | | Il | | [ | | Il
N e E e B B e e e e L e M B e B il R B S i Ry -
| | | I | | 1] | | nl | | Il | | [ | | Il |
N | | | I | | 1] | | nl | | Il | | [ | | |
84 | | | I | | Il | | I | | I | | Nl | | |
E | | | I | | 1] | | nl | | Il | | [ | | (M |
| | | I | | 1] | | nl | | Il | | [ | Il |
-——t-—=1-—- -4+ -—=-A-==lF-=—+ =" -=—Al-—==tFt - =A== F4I=- ==t ==+ = = += = — ——H-=-=-F-=
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281 TR R TR
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= L — — L [ | S — - - - — - — == = AR L O |
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Summary for Pond 27P: Subsurface infiltration#2

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1A 75.50' 2,584 cf 21.60'W x 88.00'L x 6.00'H Field A
11,405 cf Overall - 4,946 cf Embedded = 6,459 cf x 40.0% Voids
#2A 76.50' 3,725 cf Concrete Galley 4x4x4 x 84 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
4 Rows of 21 Chambers
#3 81.50' 15 cf Custom Stage Data (Prismatic)Listed below (Recalc) -Impervious

6,324 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
81.50 6 0 0
84.00 6 15 15
Device Routing Invert Outlet Devices
#1 Discarded 75.50" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 80.00" 6.0" Vert. Orifice/Grate C= 0.600
#3  Primary 78.75'" 6.0" Vert. Orifice/Grate C= 0.600
#4  Primary 78.10' 6.0" Vert. Orifice/Grate X 2.00 C= 0.600

iscarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
1=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)
4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 27P: Subsurface infiltration#2 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

21 Chambers/Row x 4.00' Long = 84.00' Row Length +24.0" End Stone x 2 = 88.00' Base Length
4 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 21.60' Base Width
12.0" Base + 48.0" Chamber Height + 12.0" Cover = 6.00' Field Height

84 Chambers x 44.3 cf = 3,725.0 cf Chamber Storage
84 Chambers x 58.9 cf = 4,945.6 cf Displacement

11,404.8 cf Field - 4,945.6 cf Chambers = 6,459.2 cf Stone x 40.0% Voids = 2,583.7 cf Stone Storage

Chamber Storage + Stone Storage = 6,308.6 cf = 0.145 af
Overall Storage Efficiency = 55.3%
Overall System Size = 88.00' x 21.60' x 6.00'

84 Chambers @ $ 300.00 /ea = $ 25,200.00

422 .4 cy Field Excavation @ $ 10.00 /cy = $ 4,224.00
239.2 cy Stone @ $ 30.00 /cy = $ 7,176.88

Total Cost = $ 36,600.88
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Pond 27P: Subsurface infiltration#2
Hydrograph
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Type Il 24-hr 10-Year Rainfall

737WashingtonSt - 10000 sf office
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Summary for Link 23L: (Combined Link)

for 10-Year event

9.37% Impervious, Inflow Depth = 2.47"

= 46,493 sf,
226 cfs @ 12.40 hrs, Volume

Inflow Area
Inflow

9,581 cf

0.0 min

0%, Lag=

= 9,581 cf, Atten

2.26 cfs @ 12.40 hrs, Volume

Primary

Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Primary outflow

Link 23L: (Combined Link)

Hydrograph
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment13S: POST (4) Runoff Area=17,504 sf 100.00% Impervious Runoff Depth=5.36"
Tc=6.0 min CN=98 Runoff=2.15 cfs 7,822 cf

Subcatchment15S: PRE (3) Runoff Area=97,629 sf 0.00% Impervious Runoff Depth=2.49"
Flow Length=382" Tc=9.7 min CN=70 Runoff=5.64 cfs 20,270 cf

Subcatchment16S: POST (7) Runoff Area=13,121 sf 33.19% Impervious Runoff Depth=3.62"
Tc=6.0 min CN=82 Runoff=1.24 cfs 3,959 cf

Subcatchment18S: POST (5) Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=5.36"
Tc=6.0 min CN=98 Runoff=1.23 cfs 4,469 cf

Subcatchment19S: POST (6) Runoff Area=30,906 sf 0.00% Impervious Runoff Depth=2.85"
Flow Length=180" Tc=9.2 min CN=74 Runoff=2.09 cfs 7,344 cf

Subcatchment20S: POST (8) Runoff Area=33,372 sf 0.00% Impervious Runoff Depth=2.49"
Flow Length=134" Tc=8.0 min CN=70 Runoff=2.04 cfs 6,929 cf

Pond 21P: Basin #2 Peak Elev=76.54" Storage=1,513 cf Inflow=3.14 cfs 10,913 cf
Discarded=0.10 cfs 3,058 cf Primary=0.86 cfs 2,117 cf Tertiary=2.02 cfs 5,738 cf Outflow=2.98 cfs 10,913 cf

Pond 24P: Basin #1 Peak Elev=78.63"' Storage=4,588 cf Inflow=5.19 cfs 16,573 cf
Discarded=0.19 cfs 9,619 cf Tertiary=2.56 cfs 6,954 cf Outflow=2.75 cfs 16,573 cf

Pond 25P: Subsurface infiltration#1 Peak Elev=83.73"' Storage=1,229 cf Inflow=1.23 cfs 4,469 cf
Discarded=0.05 cfs 3,062 cf Primary=1.06 cfs 1,407 cf Outflow=1.11 cfs 4,469 cf

Pond 27P: Subsurface infiltration#2 Peak Elev=0.00' Storage=0 cf
Discarded=0.00 cfs 0 cf Primary=0.00 cfs O cf

Link 23L: (Combined Link) Inflow=3.95 cfs 14,784 cf
Primary=3.95 cfs 14,784 cf

Total Runoff Area = 202,532 sf Runoff Volume = 50,793 cf Average Runoff Depth = 3.01"
84.27% Pervious = 170,673 sf 15.73% Impervious = 31,859 sf
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Printed 10/29/2021
0.05 hrs

5.36"

0.00-72.00 hrs, dt

Type Il 24-hr 25-Year Rainfall

7,822 cf, Depth

Direct Entry, runoff from pavement

(cfs)
Hydrograph

Subcatchment 13S: POST (4)

SCS, Weighted-CN, Time Span

5.60"

(ft/sec)

Summary for Subcatchment 13S: POST (4)

100.00% Impervious Area
Slope Velocity Capacity Description

215cfs @ 12.09 hrs, Volume
(ft/ft)

98 Paved parking, HSG C

CN Description
98

Area (sf)
17,504
17,504

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 25-Year Rainfall

Runoff
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Type Il 24-hr 25-Year Rainfall=5.60"
Printed 10/29/2021
Page 51

Summary for Subcatchment 15S: PRE (3)

Runoff

5.64 cfs @ 12.14 hrs, Volume=

20,270 cf, Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
97,629 70  Woods, Good, HSG C
97,629 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.8 50 0.2000 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.40"
2.6 138 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.8 146 0.0710 1.33 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.5 48 0.0850 1.46 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
9.7 382 Total
Subcatchment 15S: PRE (3)
Hydrograph
] ——1——1——1——1——1——1—%—1——1——1——1——1——1——1——1——1——1—1——1——1——1——1——1——1——1——1——1—%—1——1——1——1——1——1——1—7 O Runoff
of | | [B64cfs]
M0 Typell24-hr
S O T < I :25*YearRa|nfaII 560"
] 1”1”1”1”17 1/7 1 7171 71 71”1”1”17 17 1717171 71 Runoff Areaq-97,6293f
11 [ Runoff Volume=20,270 cf
g {| ) RunoffDepth=2.49"
§3-_'333333/33333333333333333FlowLength=$82‘
M« - Tc=9.7min
2000 A JJJJJJJJHCN‘FTO
d1 o
00 2 4 6 8 101574 16 1520 22 24 26 25 30 32 34 36 35 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

Time (hours)
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Page 52

Printed 10/29/2021
0.05 hrs

3.62"

0.00-72.00 hrs, dt

Type Il 24-hr 25-Year Rainfall

3,959 cf, Depth

Direct Entry, Estimate

(cfs)
Hydrograph

Subcatchment 16S: POST (7)

SCS, Weighted-CN, Time Span

5.60"
(ft/sec)

Summary for Subcatchment 16S: POST (7)

>75% Grass cover, Good, HSG C

(ft/ft)

Slope Velocity Capacity Description

1.24 cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C
82 Weighted Average

74 66.81% Pervious Area

98 33.19% Impervious Area

CN Description
74

8,766
4,355
8,766
4,355
(feet)
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13,121

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 25-Year Rainfall

Runoff

(sy0) mol4
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Time (hours)
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Page 53

Printed 10/29/2021
0.05 hrs

5.36"

0.00-72.00 hrs, dt

Type Il 24-hr 25-Year Rainfall

4,469 cf, Depth

Direct Entry, Estimate

(cfs)
Hydrograph

Subcatchment 18S: POST (5)

SCS, Weighted-CN, Time Span

5.60"

(ft/sec)

Summary for Subcatchment 18S: POST (5)

100.00% Impervious Area
Slope Velocity Capacity Description

(ft/ft)

1.23 cfs @ 12.09 hrs, Volume

98 Roofs, HSG C

CN Description
98

Area (sf)
10,000
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Tc Length
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Type Il 24-hr 25-Year Rainfall=5.60"
Printed 10/29/2021

Page 54

Runoff

= 2.09cfs @ 12.14 hrs, Volume=

Summary for Subcatchment 19S: POST (6)

7,344 cf, Depth= 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
30,906 74  >75% Grass cover, Good, HSG C
30,906 74 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.0 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.40"
0.9 93 0.0600 1.71 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.3 37 0.1200 2.42 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
9.2 180 Total
Subcatchment 19S: POST (6)
Hydrograph
llllll111llll11111111111111111111111 '8 Runoff
|+ [2.09cfs | m
A1 FEE . yp*e*nl 24hr
R 7 O R N R :25YearRainfaII~560"
' || Runoff Area=30,906 sf
| Kl Runoff Volume=7,344 cf
g fRunoffDepth-285"
3 S 7 O S S ‘ |
4! B4  FlowLength=180'
| ;333333iiiiiiiiiiiiiiizTc'—rQ-Zmin
| IR llllll111111111111111111CNF74
0546 16"%5'%4"%6"%:%"&6' 2224 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

Time (hours)
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Type Il 24-hr 25-Year Rainfall=5.60"
Printed 10/29/2021

Page 55

Runoff

204 cfs @ 12.12 hrs, Volume=

Summary for Subcatchment 20S: POST (8)

6,929 cf, Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
1,400 74 >75% Grass cover, Good, HSG C
31,972 70 Woods, Good, HSG C
33,372 70 Weighted Average
33,372 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.9 50 0.0800 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.40"
1.1 84 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
8.0 134 Total
Subcatchment 20S: POST (8)
Hydrograph
111111111111111111111111111111111111 [E Runof]
) R 0L X - R R A A S S S R N O R A A S S R O -
2-’::::::/::::::::::::::::::::Typelll24hr
[ ::::::::::::::25YearRainfaII~560"
' W Runoff Area=33,372 sf
'\ b Runoff Volume=6,929 cf
g ::::::/::::::::::::::::RunoffDepth‘-249"
E b e e e e e T e B e e e e e
S NN ¢ - Flow Length=134" |
{100 1o - Tc=8.0 min
[ SR . CN=70
O'o'"'é""4""e'"'s'"i6"%2'"%21"%é"ié"éé"éé"éi'éé"éé"éd"éé"'a&"'sé"éé"&é"Az'"h"Aé"Aé"éd"éz'"éi'éé"éé"éé"éz"'éA"éé"éé"%é"%z
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Summary for Pond 21P: Basin #2

Inflow Area = 13,121 sf, 33.19% Impervious, Inflow Depth = 9.98" for 25-Year event
Inflow = 3.14 cfs @ 12.26 hrs, Volume= 10,913 cf

Outflow = 298 cfs @ 12.34 hrs, Volume= 10,913 cf, Atten=5%, Lag= 4.8 min
Discarded = 0.10cfs @ 12.34 hrs, Volume= 3,058 cf

Primary = 0.86cfs @ 12.34 hrs, Volume= 2,117 cf

Tertiary = 2.02cfs @ 12.34 hrs, Volume= 5,738 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=76.54' @ 12.34 hrs Surf.Area= 1,727 sf Storage= 1,513 cf

Plug-Flow detention time= 28.4 min calculated for 10,905 cf (100% of inflow)
Center-of-Mass det. time= 28.4 min ( 813.3 -784.9)

Volume Invert Avail.Storage Storage Description
#1 75.50' 4,644 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sqg-ft)
75.50 1,179 0 0 1,179
76.00 1,429 651 651 1,437
76.50 1,702 782 1,433 1,719
77.00 1,988 922 2,354 2,015
77.50 2,288 1,068 3,422 2,326
78.00 2,603 1,222 4,644 2,653
Device Routing Invert Outlet Devices
#1 Discarded 75.50' 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 76.00' 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir
1 End Contraction(s) 1.0' Crest Height
#3  Primary 76.00' 9.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.10 cfs @ 12.34 hrs HW=76.54" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.86 cfs @ 12.34 hrs HW=76.54" (Free Discharge)
3=0rifice/Grate (Orifice Controls 0.86 cfs @ 2.51 fps)

Tertiary OutFlow Max=2.02 cfs @ 12.34 hrs HW=76.54" (Free Discharge)
L2=Sharp-Crested Rectangular Weir (Weir Controls 2.02 cfs @ 2.57 fps)
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Pond 21P: Basin #2
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E Inflow
[ Outflow
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Summary for Pond 24P: Basin #1

Inflow Area = 58,410 sf, 47.09% Impervious, Inflow Depth = 3.40" for 25-Year event
Inflow = 519cfs @ 12.11 hrs, Volume= 16,573 cf

Outflow = 2.75cfs @ 12.29 hrs, Volume= 16,573 cf, Atten=47%, Lag= 10.6 min
Discarded = 0.19cfs @ 12.29 hrs, Volume= 9,619 cf

Tertiary = 256 cfs @ 12.29 hrs, Volume= 6,954 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=78.63' @ 12.29 hrs Surf.Area= 3,446 sf Storage= 4,588 cf

Plug-Flow detention time= 92.5 min calculated for 16,561 cf (100% of inflow)
Center-of-Mass det. time= 92.5 min ( 878.4 - 785.9)

Volume Invert Avail.Storage Storage Description
#1 77.10' 9,844 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
77.10 2,446 0 0 2,446
78.00 3,036 2,462 2,462 3,059
79.00 3,682 3,354 5,816 3,737
80.00 4,385 4,028 9,844 4,475
Device Routing Invert Outlet Devices
#1 Discarded 77.10" 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 78.00" 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir

1 End Contraction(s) 1.0' Crest Height

iscarded OutFlow Max=0.19 cfs @ 12.29 hrs HW=78.63' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.19 cfs)

ertiary OutFlow Max=2.55 cfs @ 12.29 hrs HW=78.63"' (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 2.55 cfs @ 2.80 fps)
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Type Il 24-hr 25-Year Rainfall
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Summary for Pond 25P: Subsurface infiltration#1

Inflow Area = 10,000 sf,100.00% Impervious, Inflow Depth = 5.36" for 25-Year event
Inflow = 1.23cfs @ 12.09 hrs, Volume= 4,469 cf

Outflow = 1.11cfs @ 12.13 hrs, Volume= 4,469 cf, Atten=9%, Lag= 2.7 min
Discarded = 0.05cfs @ 12.13 hrs, Volume= 3,062 cf

Primary = 1.06 cfs @ 12.13 hrs, Volume= 1,407 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=83.73' @ 12.13 hrs Surf.Area= 461 sf Storage= 1,229 cf

Plug-Flow detention time= 156.5 min calculated for 4,466 cf (100% of inflow)
Center-of-Mass det. time= 156.6 min ( 902.8 - 746.2 )

Volume Invert Avail.Storage Storage Description
#1A 79.00' 637 cf 12.80'W x 36.00'L x 5.50'H Field A
2,534 cf Overall - 942 cf Embedded = 1,592 cf x 40.0% Voids
#2A 80.00' 710 cf Concrete Galley 4x4x4 x 16 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
2 Rows of 8 Chambers

1,346 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 79.00" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 83.00" 8.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.05 cfs @ 12.13 hrs HW=83.71' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=1.03 cfs @ 12.13 hrs HW=83.71" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 1.03 cfs @ 2.94 fps)
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Pond 25P: Subsurface infiltration#1 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

8 Chambers/Row x 4.00' Long = 32.00' Row Length +24.0" End Stone x 2 = 36.00' Base Length
2 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 12.80' Base Width
12.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.50' Field Height

16 Chambers x 44.3 cf = 709.5 cf Chamber Storage
16 Chambers x 58.9 cf = 942.0 cf Displacement

2,534.4 cf Field - 942.0 cf Chambers = 1,592.4 cf Stone x 40.0% Voids = 637.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,346.5 cf = 0.031 af
Overall Storage Efficiency = 53.1%
Overall System Size = 36.00' x 12.80' x 5.50'

16 Chambers @ $ 300.00 /ea = $ 4,800.00

93.9 cy Field Excavation @ $ 10.00 /cy = $ 938.67
59.0 cy Stone @ $ 30.00 /cy = $ 1,769.31

Total Cost = $ 7,507.98
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Pond 25P: Subsurface infiltration#1
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Pond 25P: Subsurface infiltration#1
Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)
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Summary for Pond 27P: Subsurface infiltration#2

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1A 75.50' 2,584 cf 21.60'W x 88.00'L x 6.00'H Field A
11,405 cf Overall - 4,946 cf Embedded = 6,459 cf x 40.0% Voids
#2A 76.50' 3,725 cf Concrete Galley 4x4x4 x 84 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
4 Rows of 21 Chambers
#3 81.50' 15 cf Custom Stage Data (Prismatic)Listed below (Recalc) -Impervious

6,324 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
81.50 6 0 0
84.00 6 15 15
Device Routing Invert Outlet Devices
#1 Discarded 75.50" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 80.00" 6.0" Vert. Orifice/Grate C= 0.600
#3  Primary 78.75'" 6.0" Vert. Orifice/Grate C= 0.600
#4  Primary 78.10' 6.0" Vert. Orifice/Grate X 2.00 C= 0.600

iscarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
1=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)
4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 27P: Subsurface infiltration#2 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

21 Chambers/Row x 4.00' Long = 84.00' Row Length +24.0" End Stone x 2 = 88.00' Base Length
4 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 21.60' Base Width
12.0" Base + 48.0" Chamber Height + 12.0" Cover = 6.00' Field Height

84 Chambers x 44.3 cf = 3,725.0 cf Chamber Storage
84 Chambers x 58.9 cf = 4,945.6 cf Displacement

11,404.8 cf Field - 4,945.6 cf Chambers = 6,459.2 cf Stone x 40.0% Voids = 2,583.7 cf Stone Storage

Chamber Storage + Stone Storage = 6,308.6 cf = 0.145 af
Overall Storage Efficiency = 55.3%
Overall System Size = 88.00' x 21.60' x 6.00'

84 Chambers @ $ 300.00 /ea = $ 25,200.00

422 .4 cy Field Excavation @ $ 10.00 /cy = $ 4,224.00
239.2 cy Stone @ $ 30.00 /cy = $ 7,176.88

Total Cost = $ 36,600.88

72



5.60"
Page 68

Printed 10/29/2021

Type Il 24-hr 25-Year Rainfall

Pond 27P: Subsurface infiltration#2
Hydrograph

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

737WashingtonSt - 10000 sf office
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=5.60"

Type Il 24-hr 25-Year Rainfall

Page 70

Printed 10/29/2021

for 25-Year event

14,784 cf

9.37% Impervious, Inflow Depth = 3.82"

Summary for Link 23L: (Combined Link)

46,493 sf,
3.95cfs @ 12.30 hrs, Volume

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

737WashingtonSt - 10000 sf office

Inflow Area
Inflow

0.0 min

0%, Lag=

= 14,784 cf, Atten

3.95cfs @ 12.30 hrs, Volume

Primary

Link 23L: (Combined Link)
Hydrograph

0.00-72.00 hrs, dt=0.05 hrs

Inflow, Time Span
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737WashingtonSt - 10000 sf office Type Ill 24-hr 100-Year Rainfall=7.00"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 71

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment13S: POST (4) Runoff Area=17,504 sf 100.00% Impervious Runoff Depth=6.76"
Tc=6.0 min CN=98 Runoff=2.69 cfs 9,862 cf

Subcatchment15S: PRE (3) Runoff Area=97,629 sf 0.00% Impervious Runoff Depth=3.62"
Flow Length=382" Tc=9.7 min CN=70 Runoff=8.26 cfs 29,438 cf

Subcatchment16S: POST (7) Runoff Area=13,121 sf 33.19% Impervious Runoff Depth=4.92"
Tc=6.0 min CN=82 Runoff=1.67 cfs 5,375 cf

Subcatchment18S: POST (5) Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=6.76"
Tc=6.0 min CN=98 Runoff=1.54 cfs 5,634 cf

Subcatchment19S: POST (6) Runoff Area=30,906 sf 0.00% Impervious Runoff Depth=4.04"
Flow Length=180" Tc=9.2 min CN=74 Runoff=2.96 cfs 10,410 cf

Subcatchment20S: POST (8) Runoff Area=33,372 sf 0.00% Impervious Runoff Depth=3.62"
Flow Length=134" Tc=8.0 min CN=70 Runoff=2.99 cfs 10,063 cf

Pond 21P: Basin #2 Peak Elev=76.80" Storage=1,987 cf Inflow=5.46 cfs 17,130 cf
Discarded=0.11 cfs 3,574 cf Primary=1.39 cfs 3,675 cf Tertiary=3.65 cfs 9,881 cf Outflow=5.15 cfs 17,130 cf

Pond 24P: Basin #1 Peak Elev=78.92' Storage=5,543 cf Inflow=6.94 cfs 22,557 cf
Discarded=0.21 cfs 10,802 cf Tertiary=4.51 cfs 11,755 cf Outflow=4.71 cfs 22,557 cf

Pond 25P: Subsurface infiltration#1 Peak Elev=84.05"' Storage=1,263 cf Inflow=1.54 cfs 5,634 cf
Discarded=0.05 cfs 3,350 cf Primary=1.42 cfs 2,284 cf Outflow=1.47 cfs 5,634 cf

Pond 27P: Subsurface infiltration#2 Peak Elev=0.00' Storage=0 cf
Discarded=0.00 cfs 0 cf Primary=0.00 cfs O cf

Link 23L: (Combined Link) Inflow=6.99 cfs 23,618 cf
Primary=6.99 cfs 23,618 cf

Total Runoff Area = 202,532 sf Runoff Volume = 70,783 cf Average Runoff Depth = 4.19"
84.27% Pervious = 170,673 sf 15.73% Impervious = 31,859 sf
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7.00"

Page 72

Printed 10/29/2021
0.05 hrs

6.76"

0.00-72.00 hrs, dt

Type Il 24-hr 100-Year Rainfall

9,862 cf, Depth

Direct Entry, runoff from pavement

(cfs)
Hydrograph

Subcatchment 13S: POST (4)

SCS, Weighted-CN, Time Span

7.00"

(ft/sec)

Summary for Subcatchment 13S: POST (4)
100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

2.69cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C

CN Description
98

Area (sf)
17,504
17,504

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 100-Year Rainfall

Runoff
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737WashingtonSt - 10000 sf office

Prepared by {enter your company name here}
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Type Il 24-hr 100-Year Rainfall=7.00"
Printed 10/29/2021
Page 73

Summary for Subcatchment 15S: PRE (3)

Runoff 8.26 cfs @ 12.14 hrs,

Volume= 29,438 cf, Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
97,629 70 Woods, Good, HSG C
97,629 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.8 50 0.2000 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.40"
2.6 138 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.8 146 0.0710 1.33 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.5 48 0.0850 1.46 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
9.7 382 Total
Subcatchment 15S: PRE (3)
Hydrograph
1 '8 Runof]
11 [826cfs] (G Runer]
*SERREE EREEEEREEEEEEEEEEEE YPe|l|24hr
I D R Tt i r100+YearRamfall- .00" |
] 1,71,,1,,1,j,j/,i,1,,L,L,L,LJ,,LJ,J,,1,1,,L,L,,R,L![I,foA!’Qa,r,g,z,G,ZS,Sf,,
Y Il  Runoff Volume=29,438 cf
2| Kl  Runoff Depth=3.62" |
¢l 0 Flowlength=382'|
M1 Tc=9.7min
11 /111111111111111111111111CN‘F70

4 6 8 10 121416 1820222426283
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Time (hours)
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7.00"

Page 74

Printed 10/29/2021
0.05 hrs

4.92"

0.00-72.00 hrs, dt

Type Il 24-hr 100-Year Rainfall

5,375 cf, Depth

Direct Entry, Estimate

(cfs)
Hydrograph

Subcatchment 16S: POST (7)

SCS, Weighted-CN, Time Span

7.00"

(ft/sec)

Summary for Subcatchment 16S: POST (7)

>75% Grass cover, Good, HSG C

(ft/ft)

Slope Velocity Capacity Description

1.67 cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C
82 Weighted Average

74 66.81% Pervious Area

98 33.19% Impervious Area

CN Description
74

8,766
4,355
8,766
4,355
(feet)
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13,121

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 100-Year Rainfall

Runoff

(sy0) mol4
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7.00"
Page 75

Printed 10/29/2021
0.05 hrs

6.76"

0.00-72.00 hrs, dt

Type Il 24-hr 100-Year Rainfall

5,634 cf, Depth

Direct Entry, Estimate

(cfs)

Subcatchment 18S: POST (5)
Hydrograph

SCS, Weighted-CN, Time Span

7.00"

(ft/sec)

Summary for Subcatchment 18S: POST (5)
100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

1.54 cfs @ 12.09 hrs, Volume

CN Description
98 Roofs, HSG C

98

Area (sf)
10,000
10,000

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

737WashingtonSt - 10000 sf office
Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 100-Year Rainfall

Runoff
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737WashingtonSt - 10000 sf office

Prepared by {enter your company name here}
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Type Il 24-hr 100-Year Rainfall=7.00"

Printed 10/29/2021
Page 76

Summary for Subcatchment 19S: POST (6)

Runoff = 296 cfs @ 12.13 hrs, Volume=

10,410 cf, Depth= 4.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
30,906 74  >75% Grass cover, Good, HSG C
30,906 74 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.0 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.40"
0.9 93 0.0600 1.71 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.3 37 0.1200 2.42 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

9.2 180 Total

Subcatchment 19S: POST (6)

Hydrograph
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737WashingtonSt - 10000 sf office

Prepared by {enter your company name here}
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Type Il 24-hr 100-Year Rainfall=7.00"

Printed 10/29/2021
Page 77

Runoff

2.99

Summary for Subcatchment 20S: POST (8)

cfs@ 12.12 hrs, Volume=

10,063 cf, Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
1,400 74 >75% Grass cover, Good, HSG C
31,972 70 Woods, Good, HSG C
33,372 70 Weighted Average
33,372 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.9 50 0.0800 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.40"
1.1 84 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
8.0 134 Total
Subcatchment 20S: POST (8)
Hydrograph
T S S S S N R S E S S . O Runoff
1 ‘771”1712.990fsl‘rf‘rf‘r#1 S S R R
T 4 Typell24-hr
[ ::::::::::::::100*YearRa|nfaIl700'*
[ RunoffAreaq-33‘,3725f
Jl |l  Runoff Volume=10,063 cf
g1l ¢l Runoff Depth=3.62"
33113533331333333113333FnowLength=134*
1”1”1”1”1” o 17171717171717171”1717171 c=80mm
ol .. ... ... ©CN=70
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Time (hours)
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737WashingtonSt - 10000 sf office Type Ill 24-hr 100-Year Rainfall=7.00"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 78

Summary for Pond 21P: Basin #2

Inflow Area = 13,121 sf, 33.19% Impervious, Inflow Depth = 15.67" for 100-Year event
Inflow = 546 cfs @ 12.20 hrs, Volume= 17,130 cf
Outflow = 515cfs @ 12.27 hrs, Volume= 17,130 cf, Atten=6%, Lag= 4.3 min
Discarded = 0.11cfs @ 12.27 hrs, Volume= 3,574 cf
Primary = 1.39cfs @ 12.27 hrs, Volume= 3,675 cf
Tertiary = 3.65cfs @ 12.27 hrs, Volume= 9,881 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=76.80' @ 12.27 hrs Surf.Area= 1,874 sf Storage= 1,987 cf

Plug-Flow detention time= 22.6 min calculated for 17,118 cf (100% of inflow)
Center-of-Mass det. time= 22.6 min ( 802.5 - 780.0)

Volume Invert Avail.Storage Storage Description
#1 75.50' 4,644 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sqg-ft)
75.50 1,179 0 0 1,179
76.00 1,429 651 651 1,437
76.50 1,702 782 1,433 1,719
77.00 1,988 922 2,354 2,015
77.50 2,288 1,068 3,422 2,326
78.00 2,603 1,222 4,644 2,653
Device Routing Invert Outlet Devices
#1 Discarded 75.50' 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 76.00' 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir
1 End Contraction(s) 1.0' Crest Height
#3  Primary 76.00' 9.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.11 cfs @ 12.27 hrs HW=76.80" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=1.38 cfs @ 12.27 hrs HW=76.80" (Free Discharge)
3=0rifice/Grate (Orifice Controls 1.38 cfs @ 3.12 fps)

Tertiary OutFlow Max=3.62 cfs @ 12.27 hrs HW=76.80" (Free Discharge)
L2=Sharp-Crested Rectangular Weir (Weir Controls 3.62 cfs @ 3.20 fps)
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Page 79

Printed 10/29/2021

Type Il 24-hr 100-Year Rainfall=7.00"

Pond 21P: Basin #2

Hydrograph

HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

737WashingtonSt - 10000 sf office
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737WashingtonSt - 10000 sf office Type Ill 24-hr 100-Year Rainfall=7.00"

Prepared by {enter your company name here} Printed 10/29/2021
HydroCAD® 10.00-21 s/n 09955 © 2018 HydroCAD Software Solutions LLC Page 81

Summary for Pond 24P: Basin #1

Inflow Area = 58,410 sf, 47.09% Impervious, Inflow Depth = 4.63" for 100-Year event
Inflow = 6.94cfs @ 12.11 hrs, Volume= 22,557 cf

Outflow = 471 cfs @ 12.22 hrs, Volume= 22,557 cf, Atten=32%, Lag= 6.7 min
Discarded = 021 cfs @ 12.22 hrs, Volume= 10,802 cf

Tertiary = 451 cfs @ 12.22 hrs, Volume= 11,755 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=78.92' @ 12.22 hrs Surf.Area= 3,629 sf Storage= 5,543 cf

Plug-Flow detention time= 81.9 min calculated for 22,541 cf (100% of inflow)
Center-of-Mass det. time= 81.9 min ( 863.4 - 781.5)

Volume Invert Avail.Storage Storage Description
#1 77.10' 9,844 cf stage (Conic)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
77.10 2,446 0 0 2,446
78.00 3,036 2,462 2,462 3,059
79.00 3,682 3,354 5,816 3,737
80.00 4,385 4,028 9,844 4,475
Device Routing Invert Outlet Devices
#1 Discarded 77.10" 2.410 in/hr Exfiltration over Wetted area
#2  Tertiary 78.00" 1.5'long x 1.00' rise Sharp-Crested Rectangular Weir

1 End Contraction(s) 1.0' Crest Height

iscarded OutFlow Max=0.21 cfs @ 12.22 hrs HW=78.91' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.21 cfs)

ertiary OutFlow Max=4.44 cfs @ 12.22 hrs HW=78.91" (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 4.44 cfs @ 3.47 fps)
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Summary for Pond 25P: Subsurface infiltration#1

Inflow Area = 10,000 sf,100.00% Impervious, Inflow Depth = 6.76" for 100-Year event
Inflow = 1.54 cfs @ 12.09 hrs, Volume= 5,634 cf
Outflow = 147 cfs @ 12.11 hrs, Volume= 5,634 cf, Atten=4%, Lag= 1.5 min
Discarded = 0.05cfs @ 12.11 hrs, Volume= 3,350 cf
Primary = 142 cfs @ 12.11 hrs, Volume= 2,284 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=84.05' @ 12.11 hrs Surf.Area= 461 sf Storage= 1,263 cf

Plug-Flow detention time= 140.8 min calculated for 5,630 cf (100% of inflow)
Center-of-Mass det. time= 140.9 min ( 883.8 - 743.0)

Volume Invert Avail.Storage Storage Description
#1A 79.00' 637 cf 12.80'W x 36.00'L x 5.50'H Field A
2,534 cf Overall - 942 cf Embedded = 1,592 cf x 40.0% Voids
#2A 80.00' 710 cf Concrete Galley 4x4x4 x 16 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
2 Rows of 8 Chambers

1,346 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 79.00" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 83.00" 8.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.05 cfs @ 12.11 hrs HW=84.02' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=1.39 cfs @ 12.11 hrs HW=84.02"' (Free Discharge)
2=0Orifice/Grate (Orifice Controls 1.39 cfs @ 3.99 fps)
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Pond 25P: Subsurface infiltration#1 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

8 Chambers/Row x 4.00' Long = 32.00' Row Length +24.0" End Stone x 2 = 36.00' Base Length
2 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 12.80' Base Width
12.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.50' Field Height

16 Chambers x 44.3 cf = 709.5 cf Chamber Storage
16 Chambers x 58.9 cf = 942.0 cf Displacement

2,534.4 cf Field - 942.0 cf Chambers = 1,592.4 cf Stone x 40.0% Voids = 637.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,346.5 cf = 0.031 af
Overall Storage Efficiency = 53.1%
Overall System Size = 36.00' x 12.80' x 5.50'

16 Chambers @ $ 300.00 /ea = $ 4,800.00

93.9 cy Field Excavation @ $ 10.00 /cy = $ 938.67
59.0 cy Stone @ $ 30.00 /cy = $ 1,769.31

Total Cost = $ 7,507.98
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Pond 25P: Subsurface infiltration#1
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Summary for Pond 27P: Subsurface infiltration#2

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1A 75.50' 2,584 cf 21.60'W x 88.00'L x 6.00'H Field A
11,405 cf Overall - 4,946 cf Embedded = 6,459 cf x 40.0% Voids
#2A 76.50' 3,725 cf Concrete Galley 4x4x4 x 84 Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
4 Rows of 21 Chambers
#3 81.50' 15 cf Custom Stage Data (Prismatic)Listed below (Recalc) -Impervious

6,324 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
81.50 6 0 0
84.00 6 15 15
Device Routing Invert Outlet Devices
#1 Discarded 75.50" 2.410 in/hr Exfiltration over Wetted area
#2  Primary 80.00" 6.0" Vert. Orifice/Grate C= 0.600
#3  Primary 78.75'" 6.0" Vert. Orifice/Grate C= 0.600
#4  Primary 78.10' 6.0" Vert. Orifice/Grate X 2.00 C= 0.600

iscarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
1=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=0.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)
4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 27P: Subsurface infiltration#2 - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

21 Chambers/Row x 4.00' Long = 84.00' Row Length +24.0" End Stone x 2 = 88.00' Base Length
4 Rows x 52.8" Wide + 24.0" Side Stone x 2 = 21.60' Base Width
12.0" Base + 48.0" Chamber Height + 12.0" Cover = 6.00' Field Height

84 Chambers x 44.3 cf = 3,725.0 cf Chamber Storage
84 Chambers x 58.9 cf = 4,945.6 cf Displacement

11,404.8 cf Field - 4,945.6 cf Chambers = 6,459.2 cf Stone x 40.0% Voids = 2,583.7 cf Stone Storage

Chamber Storage + Stone Storage = 6,308.6 cf = 0.145 af
Overall Storage Efficiency = 55.3%
Overall System Size = 88.00' x 21.60' x 6.00'

84 Chambers @ $ 300.00 /ea = $ 25,200.00

422 .4 cy Field Excavation @ $ 10.00 /cy = $ 4,224.00
239.2 cy Stone @ $ 30.00 /cy = $ 7,176.88

Total Cost = $ 36,600.88
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Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

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

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional 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

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential 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
Massachusetts Stormwater Handbook.

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

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

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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. 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 Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Signature and Date

Checklist

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

X New development
[] Redevelopment

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

Checklist for Stormwater Report

Checklist (continued)

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

X No disturbance to any Wetland Resource Areas

X 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
[] Credit2
[] Credit3
[] Use of “country drainage” versus curb and gutter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[] Treebox Filter
[] Water Quality Swale
[] Grass Channel
[] Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

H
H

X

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.

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

X
H
X

0 X

X

Soil Analysis provided.

Required Recharge Volume calculation provided.

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

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

X Static [] Simple Dynamic [] Dynamic Field'

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

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.

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
[] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

[] 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 infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

X 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.

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

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

& o o

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

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

X

[] is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

X 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.

[] 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)
X The BMP is sized (and calculations provided) based on:

X The %" or 1” Water Quality Volume or

[ 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.

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

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

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

X
[] The NPDES Multi-Sector General Permit does 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 LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

X

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

Standard 6: Critical Areas

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

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

[] Limited Project

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

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

with a discharge to a critical area

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

[] Bike Path and/or Foot Path
[] 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.

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X 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;

X X X X K

Estimated operation and maintenance budget; and

D] Operation and Maintenance Log Form.

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

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

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

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

D] An lllicit Discharge Compliance Statement is attached;

[] NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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¢ Standard 1: No New Untreated Discharges

The proposed development proposes no new stormwater conveyances that discharge untreated
stormwater off-site or cause down gradient erosion.

¢ Standard 2: Peak Rate Attenuation
The overall site analysis demonstrates that the stormwater management system has been
designed so that the post-development peak discharge rates do not exceed the pre-development
discharge rate for the 2-year, 10-year, 25-year & 100-year 24-hour storm events.

¢ Standard 3: Recharge

Required Recharge Volume
Ry = F x Total Impervious Area
The site is comprised of Group C Soils, according to NRCS soils Mapping
F (Target Depth Factor) = 0.25”

Req Prop
Required (Impervious SF) (1/12) DWQ (CF) (CF)
WQV Basin #1 17504 0.0833 1 1459 2593  provided at el=78.00 (lowest outlet)
WQV Basin #2 4355 0.0833 1 363 651 provided at el=76.0 (lowest outlet)
WQV Roof system 5000 0.0833 1 417 1254  provided at el=83.00 (lowest outlet)
WaQyV Total 26859 0.083333 1 2238 4498

Drawdown Within 72 Hours

Timegrqwdown =

Where:

Rv = Storage Volume (required recharge volume)

K = Saturated Hydraulic Conductivity For “Static” and “Simple Dynamic” Methods,
use Rawls Rate (see Table 2.3.3). For “Dynamic Field” Method, use 50% of the in-situ
saturated hydraulic conductivity.

Bottom Area = Bottom Area of Recharge Structure

Rv
(K)(Bottom Area)

. . 2593 CF
. : — = <
Infiltration Basin#1: Time g, qwaown Tt 12 24475E) 5.3 hours < 72 hours

) ) o _ 651 CF _
Infiltration Basin#2: Time g, awaown = ZaTyA 12y 1795 2.8 hours < 72 hours

. R _ 1254 CF —
Subsurface Basin #1: Time g, quwdown = ZATy 12 @83 5T 12.9 hours < 72 hours

73 CF

= <
Zarwazesn - 03 hours <72 hours

Sediment forebay Basin #1: Timegawaown =

67 CF
(2.41")(1//12")241SF)

Sediment forebay Subsurface#2: Timeg,awaown = = 1.3 hours < 72 hours
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Mounding Analysis

“Mounding analysis is required when the vertical separation from the bottom of an
exfiltration system to seasonal high groundwater is less than four (4) feet and the recharge
system is proposed to attenuate the peak discharge from a 10-year or higher 24-hour storm
(e.g., 10-year, 25-year, 50-year, or 100-year 24-hour storm). In such cases, the mounding
analysis must demonstrate that the Required Recharge Volume (e.g., infiltration basin
storage) is fully dewatered within 72 hours (so the next storm can be stored for exfiltration).
The mounding analysis must also show that the groundwater mound that forms under the
recharge system will not break out above the land or water surface of a wetland (e.g., it
doesn’t increase the water sheet elevation in a Bordering Vegetated Wetland, Salt Marsh, or
Land Under Water within the 72-hour evaluation period).”

“The Hantush'! or other equivalent method may be used to conduct the mounding analysis.
The Hantush method predicts the maximum height of the groundwater mound beneath a
rectangular or circular recharge area. It assumes unconfined groundwater flow, and that a
linear relation exists between the water table elevation and water table decline rate. It
results in a water table recession hydrograph depicting exponential decline. The Hantush
method is available in proprietary software and free on-line calculators on theWeb in
automated format. If the analysis indicates the mound will prevent the infiltration BMP from
fully draining within the 72-hour period, an iterative process must be employed to determine
an alternative design that drains within the 72-hour period.”

Mounding analysis is required when the vertical separation from the bottom of the exfiltration
system to seasonal high groundwater is less than 4 ft. The mounding analysis must show that the
groundwater mound that forms under the recharge system will not breakout above the land.

Mounding

Infiltration Bottom El Groundwater el Separation (FT)

Basin #1 77.10 73.1 (TH D-2, 12-13-07)  4.00 (mounding not required)
Infiltration 75.50 73.50 (TH D-1, 4/19/21)  2.00 (mounding required)
Basin#2

Subsurface #1  79.00 76.55 (TH D-1, 4/19/21)  2.45 (mounding required)

! Hantush 1967 — See Reference for Standard 3.
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Recharge Rate (Rr) = (volume retained below low outlet/ WQV)/ (bottom area)

Rr Infiltration Basin #2 =652/1179=0.55
Rr Subsurface Basin #1 =1254/483 =2.59

Basin #2 using the Hantush Method, 1179 s.f. bottom area, volume = 652, recharge
infiltration rate of 0.55 ft/day and an initial saturated thickness of 50 feet, we calculated a
groundwater mounding of 1.1 feet. Groundwater separation = 2 ft mounding will not
breakout above the land or interfere with infiltration

Subsurface Basin #1using the Hantush Method, 483 s.f. bottom area, volume = 1254,
recharge infiltration rate of 2.59 ft/day and an initial saturated thickness of 50 feet, we
calculated a groundwater mounding of 1.8 feet. Groundwater separation = 2.45 ft mounding
will not breakout above the land or interfere with infiltration

¢ Standard 4: Water Quality

Water Quality Treatment Volume
Vwo= Dwo X Amup
Dwo= Water Quality Depth: one-inch for land use with a higher potential pollutant load,
within an area with an infiltration rate greater than 2.4 inches per hour, within a Zone
II or Interim Wellhead Protection Area, or near or to another critical area; one-half-inch
for all other areas.

Amp= Impervious Area Dwq =17
Req Prop
Required (Impervious SF) (1/12) DWQ (CF) (CF)
provided at
el=78.00 (lowest
WQV Basin#1 17504 0.0833 1 1459 2593 outlet)
provided at
el=76.0 (lowest
WQV Basin #2 4355 0.0833 1 363 651 outlet)
provided at
el=83.00 (lowest
WQV Roof system 5000 0.0833 1 417 1254 outlet)
WQV Total 26859 0.083333 1 2238 4498
0.1
inch/  Required
imp Provided
Forbay Sizing (Impervious SF) (1/12) acre Volume Volume
0.08333 cf provided at
Forebay Basin #1 17504 3 0.1 146 CF 204 el=78
0.08333 cf provided at
Forebay Basin #2 4355 3 0.1 36 CF 67 el=76.25
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Standard S: Land Uses With Higher Potential Pollutant Loads (LUHPPLS)
The proposed office use proposed on this site is not considered a land use with higher potential
pollutant loads.

Standard 6: Critical Areas
The site is not located within an aquifer protection Zone II or Interim Wellhead
Protection Area.

Standard 7: Redevelopments and Other Projects Subject to the Standards

only to the maximum extent practicable
The project is not a redevelopment project.

Standard 8: Construction Period Pollution Prevention and Erosion and

Sediment Control Plan
An operation and maintenance plan has been prepared and Erosion and sediment controls are
detailed within the site plan.

Standard 9: Operation and Maintenance Plan
See O&M plan attached hereto.

Standard 10: Prohibition of Illicit Discharges

“All illicit discharges to the stormwater management system are prohibited.”
This statement is intended to meet Standard #10 of the Stormwater Management requirements

[llicit discharges to the stormwater management system are discharges that are not entirely
comprised of stormwater.

Except for the potential for deliberate criminal act of discharge by an unauthorized entity for
which the property owner has no control, there are to be no illicit discharges into the stormwater
system.

Applicant\Owner
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The site is not located within an aquifer protection Zone 11 or Interim Wellhead
Protection Area.

¢ Standard 7: Redevelopments and Other Projects Subject to the Standards
only to the maximum extent practicable
The project is not a redevelopment project.

¢ Standard 8: Construction Period Pollution Prevention and Erosion and
Sediment Control Plan

An operation and maintenance plan has been prepared and Erosion and sediment controls are
detailed within the site plan.

+ Standard 9: Operation and Maintenance Plan
See O&M plan attached hereto,

+ Standard 10; Prohibition of Illicit Discharges
“All illicit discharges to the stormwater mm are prohibited. "

This statement is intended to meet Standard #10 of the Stormwater Mm@uii‘i‘uﬁ’{gﬁqﬁrmms

Ilicit discharges to the stormwater management system are di@amﬁ:ﬂ!ﬁﬁ;ﬁ entirely
comprised of stormwater. e . P

Eﬂmﬁﬁ m i 1'_.: |
which the prog




INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Version 1, Automated: Mar. 4, 2008

Location: [infiltration Basin #1
B C D E F
TSS Removal Starting TSS Amount Remaining
1 1
BMP Rate Load* Removed (C*D) Load (D-E)
wd
Q ([ Deep Sump and Hooded
_GCJ Catch Basin 0.25 1.00 0.25 0.75
T 2
>
O O 0.00 0.75 0.00 0.75
£ =
c
(14 o) 0.00 0.75 0.00 0.75
(7 =
n o
= S 0.00 0.75 0.00 0.75
O
[1°]
(&
0.00 0.75 0.00 0.75
Separate Form Needs to
be Completed for Each
Total TSS Removal = 25% Outlet or BMP Train
Project: ['%°%
Prepared By: KG *Equals remaining load from previous BMP (E)
Date: [10/29/2021 which enters the BMP

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

Mass. Dept. of Environmental Protection
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INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |Infiltration Basin#1Pretreatment

Version 1, Automated: Mar. 4, 2008

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
wd
Q
_GCJ Sediment Forebay 0.25 1.00 0.25 0.75
T 2
(o) 3 Sediment Forebay 0.25 0.75 0.19 0.56
£ =2
O <
(14 o) 0.00 0.56 0.00 0.56
(7 =
n o
- 3 0.00 0.56 0.00 0.56
©
(&
0.00 0.56 0.00 0.56
Separate Form Needs to
be Completed for Each
Total TSS Removal = 44% Outlet or BMP Train

Project: ['%°%
Prepared By:|KG
Date:|6/1/2021

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

*Equals remaining load from previous BMP (E)

which enters the BMP

Mass. Dept. of Environmental Protection

113



INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |Infiltration Basin #1 & 2

Version 1, Automated: Mar. 4, 2008

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
wd
()]
_GCJ Infiltration Basin 0.80 1.00 0.80 0.20
T 2
>
o O 0.00 0.20 0.00 0.20
£
-
(14 o) 0.00 0.20 0.00 0.20
(7 p Je=1
n o
- >
o 0.00 0.20 0.00 0.20
©
&
0.00 0.20 0.00 0.20
Separate Form Needs to
be Completed for Each
Total TSS Removal = 80% Outlet or BMP Train

Project: [**°*
Prepared By:|KG
Date:[10/29/2021

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

*Equals remaining load from previous BMP (E)

which enters the BMP

Mass. Dept. of Environmental Protection
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INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:|Subsurface System

Version 1, Automated: Mar. 4, 2008

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
wd
((}] Subsurface Infiltration
Q Structure 0.80 1.00 0.80 0.20
=
T 2
>
o O 0.00 0.20 0.00 0.20
=
-
(1 o) 0.00 0.20 0.00 0.20
» =
n o
= >
o 0.00 0.20 0.00 0.20
(1°]
(&)
0.00 0.20 0.00 0.20

Total TSS Removal =

Project: ['%°%
Prepared By:|KG
Date:[10/29/2021

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

Separate Form Needs to
be Completed for Each
80% Outlet or BMP Train

*Equals remaining load from previous BMP (E)
which enters the BMP

Mass. Dept. of Environmental Protection
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This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.S. Geological Survey
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh), basin dimensions (x, y), duration of infiltration period (t), and the initial
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum). For a square basin the half width equals the half length (x = y).
For a rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension. Conversely,
if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension. All distances are from the center of the basin.

Users can change the distances from the center of the basin at which water-table aquifer thickness are calculated.

Cells highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based on user-specified inputs. The user MUST click the
blue "Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be
done and values shown will be incorrect. Use consistent units for all input values (for example, feet and days)

Input Values
0.5500 R
0.260 Sy
3.00 K
22.000 X
25.000 y
1.000 t
50.000 hi(0)

h(max)
Ah(max)
Distance from
water center of basin
Mounding, in in x direction, in
feet feet

Ground-

0
20
40
50
60
70
80
90

100
120

Disclaimer

use consistent units (e.g. feet & days or inches & hours)

Recharge (infiltration) rate (feet/day)

Specific yield, Sy (dimensionless, between 0 and 1)
Horizontal hydraulic conductivity, Kh (feet/day)*
1/2 length of basin (x direction, in feet)

1/2 width of basin (y direction, in feet)

duration of infiltration period (days)

initial thickness of saturated zone (feet)

Conversion Table

inch/hour  feet/day
0.67 1.33
2.00 4.00 In the report accompanying this spreadsheet
(USGS SIR 2010-5102), vertical soil permeability
hours days (ft/d) is assumed to be one-tenth horizontal
36 1.50 hydraulic conductivity (ft/d).

maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
maximum groundwater mounding (beneath center of basin at end of infiltration period)

Re-Calculate Now

1.200

Groundwater Mounding, in feet

4
1.000 \

0.800 \\
0.600

0.400 \

0.200 \

0.000 T T T - g

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are
inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

116



This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.S. Geological Survey
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh), basin dimensions (x, y), duration of infiltration period (t), and the initial
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum). For a square basin the half width equals the half length (x = y).
For a rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension. Conversely,
if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension. All distances are from the center of the basin.

Users can change the distances from the center of the basin at which water-table aquifer thickness are calculated.

Cells highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based on user-specified inputs. The user MUST click the
blue "Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be
done and values shown will be incorrect. Use consistent units for all input values (for example, feet and days)

Input Values
2.5900 R
0.260 Sy
3.00 K
18.500 X
6.400 y
1.000 t
50.000 hi(0)

h(max)
Ah(max)
Ground- Distance from
water center of basin
Mounding, in in x direction, in
feet feet

0
20
40
50
60
70
80
90

100
120

Disclaimer

use consistent units (e.g. feet & days or inches & hours)

Recharge (infiltration) rate (feet/day)

Specific yield, Sy (dimensionless, between 0 and 1)
Horizontal hydraulic conductivity, Kh (feet/day)*
1/2 length of basin (x direction, in feet)

1/2 width of basin (y direction, in feet)

duration of infiltration period (days)

initial thickness of saturated zone (feet)

Conversion Table

inch/hour  feet/day
0.67 1.33
2.00 4.00 In the report accompanying this spreadsheet
(USGS SIR 2010-5102), vertical soil permeability
hours days (ft/d) is assumed to be one-tenth horizontal
36 1.50 hydraulic conductivity (ft/d).

maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
maximum groundwater mounding (beneath center of basin at end of infiltration period)

Re-Calculate Now

2.000

Groundwater Mounding, in feet
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This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are
inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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OPERATION AND MAINTENANCE PLAN

PROPOSED DRAINAGE SYSTEM - DURING CONSTRUCTION

715 Washington Street
Pembroke, Massachusetts

Owner:

George Thibeault

599 Summer Street

Marshfield MA 02050

Contact: George Thibeault 781-789-7555 wildlandtimber@gmail.com

Party Responsible for Operation and Maintenance:

George Thibeault

599 Summer Street

Marshfield MA 02050

Contact: George Thibeault 781-789-7555 wildlandtimber@gmail.com

Source of Funding:
Operation and Maintenance of this stormwater management system will be the
responsibility of the property owner to include its successor and/or assigns, as the same
may appear on record with the appropriate register of deeds.

During Construction:
During periods of active construction the stormwater management system shall be inspected
on a weekly basis and within 24 hours of a storm event of greater than ’2”. Maintenance
tasks shall be performed monthly or after significant rainfall events of 1"’ of rain or greater.
During construction, silt-laden runoff shall be prevented from entering the drainage system
and off-site properties. Temporary swales shall be 