MATRIX ORLD

Engineering Progress

MEMORANDUM
TO: Peter Ten Kate, P.E. DATE: July 31, 2023
FROM: Sean Savage PROJECT NO.: 19-720

SUBJECT: Runoff Volume Memo PROJECT NAME: Spectrum 360

This memo has been prepared for the purpose of demonstrating that peak flow volume remains the same
when switching from Delmarva to SCS Hydrographs for a representative area of 1-acre with a runoff

coefficient of 74 at different time of concentrations.

Time of Concentration = 10 minutes

Storm SCS Peak Flow SCS Peak Flow
Event Delmarva Peak Rate (cfs) Delmarva Peak Volume (af)
(yr) Flow Rate (cfs) Flow Volume (af)
2 0.84 1.14 0.099 0.099
10 1.87 2.49 0.210 0.210
100 4.11 5.43 0.462 0.462

Time of Concentration = 15 minutes

Storm SCS Peak Flow SCS Peak Flow
Event Delmarva Peak Rate (cfs) Delmarva Peak Volume (af)
(yr) Flow Rate (cfs) Flow Volume (af)
2 0.68 0.98 0.099 0.099
10 1.54 2.16 0.210 0.210
100 3.40 4.72 0.462 0.462

Time of Concentration = 20 minutes

Storm SCS Peak Flow SCS Peak Flow
Event Delmarva Peak Rate (cfs) Delmarva Peak Volume (af)
(yr) Flow Rate (cfs) Flow Volume (af)
2 0.58 0.86 0.099 0.099
10 1.31 1.90 0.210 0.210
100 2.92 4.16 0.462 0.462

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx




MATRIX ORLD

Engineering Progress

TIME OF CONCENTRATION: 10 MINUTES
DELMARVA UNIT HYDROGRAPH

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx



Reach

-

Area 1

Routing Diagram for Post-Development
Prepared by Matrix New World Engineering, Printed 7/31/2023
HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC




NOAA 24-hr D 2-yr Rainfall=3.42"

Post-Development

Page 2

Printed 7/31/2023

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Summary for Subcatchment 65S: Area 1

0.099 af, Depth= 1.19"

0.84cfs@ 12.21 hrs, Volume

Runoff

0.05 hrs

0.00-72.00 hrs, dt=

=Delmarva, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH

NOAA 24-hr D 2-yr Rainfall

=3.42"

CN  Description

Area (ac)

>75% Grass cover, Good, HSG C

100.00% Pervious Area

74

1.000
1.000

C
o
2
a
—
(&)
n
(0]
[m)]
y)
=2
e g
[o%
©
O
279
O

(2]
S E
V/I\

.
LE
oz
wn
=¥
S <l
|
C)
- €

s

Direct Entry,

10.0

Subcatchment 65S: Area 1

Hydrograph

AA
fa
e=

ep
=

o
[
L cC ©
Lo ! L 1 . \kcp\\,\\,\\,\\r r p\
| | | w— ,e m, | | | |
\L\L\\Ok\ap L\\\\TD\ \L\L\L\L\\r\r\p\
[ | I B, 0 0
w\T\T\N\JrR\L | o O g
[ e I p,f [ R R N N
ol — = = S A — - B T B e e R
I I I I | e V, I I I I I I I I
\\,\\,\\T\+\W4Q\ - B e e e S e
[ I I [ R R N N
Fore = r -+ N \\ﬁl\“\+\4\\,\\,\\,\\7\#\4\
[ N R I [ R R N N
i e e Sl = \\O,\R\4\4\\,\\T\T\T\ﬂ\4\
L ,R Ll
L = < [ T e e A Y I I
I [ R I I
L L . 2 A B
R R R R, [ R R R A R |
B e e e e e R
R e A T e
T O (B I R
I e
N T O O (R
I A s s
N T e O O T B R
R
T T R R R Y N R
e S
e e N
v R A
R N N B
e
R N N B
L S e e e B B T e T e
T N
e S e e s e Y S S
T N
i Bt el e e B B e e e s e S e S o i Ml

LA L LA L Ly L Ly L L Ly Lk L L L L Lty LA Ll Lol LA Ly B Lk Ry L Ly s
10 12 14 16 18 20 22 24 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)

(sy0) mol4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 3
0.05 hrs

Printed 7/31/2023

2.52"

0.00-72.00 hrs, dt

NOAA 24-hr D 10-yr Rainfall=5.20"

0.210 af, Depth

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 65S: Area 1

5.20"
(ft/sec)

Summary for Subcatchment 65S: Area 1

>75% Grass cover, Good, HSG C

100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

1.87 cfs @ 12.20 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 10-yr Rainfall

Post-Development

Runoff

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

L = ¢ \f\\"\”w‘\ <
05 9%ERSER
. EN_owE&EN
:T:.m‘5‘w“1:2‘0‘N ““““““
. S 1leoeNYT 0O
N =—"cc©°9 -
| TS

- <Lwen B ow
. L £ © %C ““““““““
Oamm A =
NRAI.__.._H ““““““““““
- xe£>2
IR XN >
I Owwn\ﬁ\\u \\\\\\\\\\\\\\\\\\\
. - o ]
[ o < e
o R =
I e ]

-

-

|

MARI A R SRS AR AR AR AR RARSE KRN RUAAN LA RARAY KAAAY AL RAARE RAAAH RARAN RAAAE AL RARAL RARSY RAAAA RAAEE RAARE REALE KAAM
8 10 12 14 16 18 20 22 24 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)

2 -
14 -
0

(sy0) mol4



tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 4
0.05 hrs

Printed 7/31/2023

5.55"

0.00-72.00 hrs, dt

NOAA 24-hr D 100-yr Rainfall=8.69"

0.462 af, Depth

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 65S: Area 1

8.69"
(ft/sec)

Summary for Subcatchment 65S: Area 1

>75% Grass cover, Good, HSG C
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

411 cfs @ 12.20 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 100-yr Rainfall

Post-Development

Runoff

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

8 10 12 14 16 18 20 22 24 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)

“““ n:z o= e |
“““ ﬂDrs9‘m"6‘54.m‘7f”:::3w
“““ E@gouwEL |
T e aZ ]
B T = o s T
NS o £ S 7 ] E
:\\\HA\..-@\_E\\__\\NL\J_H \\\\\\ o 3

T I e I | 3
::4A‘mm\a:m:e‘”‘c “““ ] a
O g 250k .
zc<3Ee )
.._m._Vum “““““ T
\\\\\H\\\O\\ - B [ ml
. &5%& T

- c T ]
ks -]
“““ S e

(sy0) mol4



tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


MATRIX ORLD

Engineering Progress

TIME OF CONCENTRATION: 10 MINUTES
SCS UNIT HYDROGRAPH

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx



Reach

-

Area 1

Routing Diagram for Post-Development
Prepared by Matrix New World Engineering, Printed 7/31/2023
HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC




Page 2

Printed 7/31/2023
0.05 hrs

NOAA 24-hr D 2-yr Rainfall=3.42"
0.00-72.00 hrs, dt

0.099 af, Depth= 1.19"

(cfs)
Direct Entry,
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment 65S: Area 1

(ft/sec)

Summary for Subcatchment 65S: Area 1
3.42"

>75% Grass cover, Good, HSG C
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

1.14 cfs @ 12.18 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 2-yr Rainfall

Post-Development

Runoff

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

““““ oY% e
“““ ON8E®SER |
\\\\\\ h\”A\\O\W\A\\m\\m\\\\\\\\\\\‘
HHHmHm_,WHOWOH;_HHMWOHHHHHH
N=° S5 co
\\\\\\\\\ TI\ \AI.\\O\\I\n\\ ]
“““ <8Spvteywy
<c o oo
\\\\\\\\ ,Nr\\\\\\m\\ Ty T T T
“““ Oanr..UDT
“““ Z L =% ]
HHHHHH_ﬂHﬂHVHHMHHHHHHHHHHHHHHHHHHH
\\\\\\\\ ”2\n\ﬁ\\u\\::::::::l
“““““ UMR
“““““ RU

ML ARSI SRR AR BARAE RARSY RARAL RAALE RARE RAASE RAAAN RUAAE AR RAAR) RALAS
Time (hours)

(sy0) mol4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 3

Printed 7/31/2023
0.05 hrs

2.52"

NOAA 24-hr D 10-yr Rainfall=5.20"
0.00-72.00 hrs, dt

0.210 af, Depth

(cfs)
Direct Entry,
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment 65S: Area 1

5.20"
(ft/sec)

Summary for Subcatchment 65S: Area 1

>75% Grass cover, Good, HSG C
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

249 cfs @ 12.18 hrs, Volume
CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 10-yr Rainfall

Post-Development

Runoff

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

I \"\\m\c\f\\"\\\\n”w4 \\\\\\\\\\\\
“““ Drloﬁ‘a"a‘zll,ﬂ—Illllll
“““ N_owE&Enw |
“““ TwSraoZ |
“““ S noeo®™NHL -0 ]
2 _— - o i - 0,

\\\\\\\\\\ a,\1\\——\\t\1\,\\\\\\\\\\\\\\w
“““ <weun bonw
“““ A‘mm‘f‘a"mle“cflllllll
“““ Oanr..UD_l
“““ NRAI.__.._H
\\\\\\\\\\ | S . A S
“““““ xe£>2
\\\\\\\\ 0\”\n\ﬁ\\u\::”\::::::l
S = o ]

X £ T
5 oo
““““““ e

Time (hours)

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(sy0) mol4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


NOAA 24-hr D 100-yr Rainfall=8.69"

Post-Development

Page 4

Printed 7/31/2023

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Summary for Subcatchment 65S: Area 1

5.55"

= 0.462 af, Depth

543 cfs@ 12.17 hrs, Volume

Runoff

0.05 hrs

0.00-72.00 hrs, dt=

SCS, Weighted-CN, Time Span

8.69"

Runoff by SCS TR-20 method, UH
NOAA 24-hr D 100-yr Rainfall

CN  Description

74

Area (ac)

>75% Grass cover, Good, HSG C

1.000
1.000

100.00% Pervious Area

(cfs)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec)

Tc Length
(feet)

(min)

Direct Entry,

10.0

Subcatchment 65S: Area 1

Hydrograph

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(sy0) mol4

Time (hours)


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


MATRIX ORLD

Engineering Progress

TIME OF CONCENTRATION: 15 MINUTES
DELMARVA UNIT HYDROGRAPH

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx



Reach

-

Area 2

Routing Diagram for Post-Development
Prepared by Matrix New World Engineering, Printed 7/31/2023
HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC




Page 2
0.05 hrs

Printed 7/31/2023

0.00-72.00 hrs, dt

NOAA 24-hr D 2-yr Rainfall=3.42"

0.099 af, Depth= 1.19"

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 66S: Area 2

Summary for Subcatchment 66S: Area 2

(ft/sec)

3.42"

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Slope Velocity Capacity Description

0.68cfs @ 12.27 hrs, Volume

(ft/ft)

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

15.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Runoff by SCS TR-20 method, UH

Post-Development
NOAA 24-hr D 2-yr Rainfall

Runoff

10 12 14 16 18 20 22 24 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)

. 03 9%
L el a-
\,\\L\\\h-\\, l,\ o ml
S Lo 9
L\\\,\\QL\"\\,\ \0 i
<& I
LA.mam
- O® 25
LNRLNM
e e e . SR ¥ -
- B2
- NegE
L e A m ml
e

(sy0) mol4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 3
0.05 hrs

Printed 7/31/2023

2.52"

0.00-72.00 hrs, dt

NOAA 24-hr D 10-yr Rainfall=5.20"

0.210 af, Depth

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 66S: Area 2

5.20"
(ft/sec)

Summary for Subcatchment 66S: Area 2

>75% Grass cover, Good, HSG C
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

1.54 cfs @ 12.26 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

15.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 10-yr Rainfall

Post-Development

Runoff

T ‘ullc‘:rlulln‘d. “““““““ -m
“““ Drl0‘ala‘21l‘711111‘@.%
“““ eNgSoWwEN s
““““ T VO N2 |3
“““ S iHo™NNm -0 g
AN = 0O L n F o
\\\\\\\\\\ a\1\\__\\ﬂ_l\.\11111111‘m.6
“““ <«en Loy s
“““ M.m%m%_m%
“““ T8 - =Q= I3
\\\\\\ T
\\\\\\\\\\ | S N - _Fo
“““““ s£es 28
1 o F <
\\\\\\\\\ Sk g ]
. = 5 \\R \\\\\\\\\\\\\\\\\\\ |M
““““““““ e
\\\\\\\\\\\\\ ®s s
““““““““ e

(sy0) mol4

Time (hours)


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 4
0.05 hrs

Printed 7/31/2023

5.55"

0.00-72.00 hrs, dt

NOAA 24-hr D 100-yr Rainfall=8.69"

0.462 af, Depth

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 66S: Area 2

8.69"
(ft/sec)

Summary for Subcatchment 66S: Area 2

>75% Grass cover, Good, HSG C

100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

3.40cfs @ 12.26 hrs, Volume
CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

15.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 100-yr Rainfall

Post-Development

Runoff

8 10 12 14 16 18 20 22 24 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)

“““ o=z e}
\\\\\\ 0L 8%LEY |
“““ h‘,6.:0‘WAS.:m:m‘?:::fm.
““““ TSV 2Z2 |
“““ M‘EJO‘M%_TM‘C‘T:::?W
“““““ —_——_— £ -}
“““ <8&pgnrteywy |

| e, I 4
“““ A+m:a"m:”e"c::T::::-M.
“““ Osgs25akF |
“““ NmAlww
“““““ -9  }
“““““ .._m..Vum
\\\\\\\\\ Q= \,\\\\\\\\\L\\\\\\\\\\‘w
“““““ rm:m‘M‘HR:::L::::?W

- c T ]
25 -
“““““ e

(sy0) mol4



tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


MATRIX ORLD

Engineering Progress

TIME OF CONCENTRATION: 15 MINUTES
SCS UNIT HYDROGRAPH

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx



Reach

-

Area 2

Routing Diagram for Post-Development
Prepared by Matrix New World Engineering, Printed 7/31/2023
HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC




NOAA 24-hr D 2-yr Rainfall=3.42"

Post-Development

Page 2

Printed 7/31/2023

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Summary for Subcatchment 66S: Area 2

0.099 af, Depth= 1.19"

0.98cfs @ 12.24 hrs, Volume

Runoff

0.05 hrs

0.00-72.00 hrs, dt=

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH

NOAA 24-hr D 2-yr Rainfall

=3.42"

CN  Description

74

Area (ac)

>75% Grass cover, Good, HSG C

1.000
1.000

100.00% Pervious Area

(cfs)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec)

Tc Length
(feet)

(min)

Direct Entry,

15.0

Subcatchment 66S: Area 2

Hydrograph

LU UM AU USRS SN SN ALY RLARS LR ALY ALY RLAAE RAAAN BARAN RARAN BUMAY SURAY BAAR AR MR RS AL AR
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(sy0) mol4

Time (hours)


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 3

Printed 7/31/2023
0.05 hrs

2.52"

NOAA 24-hr D 10-yr Rainfall=5.20"
0.00-72.00 hrs, dt

0.210 af, Depth

(cfs)
Direct Entry,
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment 66S: Area 2

5.20"
(ft/sec)

Summary for Subcatchment 66S: Area 2

>75% Grass cover, Good, HSG C

100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

216 cfs @ 12.24 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

15.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 10-yr Rainfall

Post-Development

Runoff

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

“““ ucfun4
\\\\\\ 0L §RRER
“““ h2005 m
\\\\\\\ N VoW \\A\I\\2\, 2
“““ m"__10"24‘=‘m‘C11:111

“““““““““ [ T &
“““ m.mmm ar
u |
“““ gz
HHHHHHH.‘waVHMHHHHHHHHH
e eI
1UOR “““““““““
““““ g
e

Time (hours)

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(sy0) mol4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


NOAA 24-hr D 100-yr Rainfall=8.69"

Post-Development

Page 4

Printed 7/31/2023

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Summary for Subcatchment 66S: Area 2

5.55"

= 0.462 af, Depth

472 cfs @ 12.23 hrs, Volume

Runoff

0.05 hrs

0.00-72.00 hrs, dt=

SCS, Weighted-CN, Time Span

8.69"

Runoff by SCS TR-20 method, UH
NOAA 24-hr D 100-yr Rainfall

CN  Description

74

Area (ac)

>75% Grass cover, Good, HSG C

100.00%

1.000
1.000

Pervious Area

(cfs)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec)

Tc Length
(feet)

(min)

Direct Entry,

15.0

Subcatchment 66S: Area 2

Hydrograph

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

- a OELEY
e —h - it (T T S = B | N
T8 woZ2 00
s nesiN<esds
M-I;Iwumll ““““ L
R AR TR T TR T —
Amamec ““““ —
' O &:Enok- e
- ze<3g
bl O TR \\o\\\”\ \\\\\\\ oo
oo Q- Ennhoo e o
I O = w0 [
. o 5%k R
. TeZE S

=+
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
-+

-+

T
|
+
|
|
|
|
|
|
|
[l
|
|
|
|
|
|
1
|
|
|
|
|
|
|
+

(sy0) mol4

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

8

Time (hours)


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


MATRIX ORLD

Engineering Progress

TIME OF CONCENTRATION: 20 MINUTES
DELMARVA UNIT HYDROGRAPH

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx



Reach

@)

Area 3

Routing Diagram for Post-Development
Prepared by Matrix New World Engineering, Printed 7/31/2023
HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC




Page 2
0.05 hrs

Printed 7/31/2023

0.00-72.00 hrs, dt

NOAA 24-hr D 2-yr Rainfall=3.42"

0.099 af, Depth= 1.19"

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 67S: Area 3

Summary for Subcatchment 67S: Area 3

(ft/sec)

3.42"

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

0.58 cfs @ 12.35 hrs, Volume
CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

20.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Runoff by SCS TR-20 method, UH

Post-Development
NOAA 24-hr D 2-yr Rainfall

Runoff

\\\ﬂ\\huwuﬂW+\\¢A“V74IT\ \\mm\\ﬂ\\ﬂwwqu\
Lo T i | [ I (B R R
 +%8383%vesd |
| — ,0, | | G | | |
\\\h\\ﬁ‘\mlfpdth"ka"FMMﬂwwv\\vwwh\\p\\\
BRI G- TR T~ N S
€ € ® 2 o0
o ®QEar-
- zZx<3y
uHHHHHHuwuﬂwm‘v‘momHHHHHuH

10 12 14 16 18 20 22 24 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)

I I I | | I I I I ) -
| | | | ,u, | | | | | | -
1 e e B 1 e e e e R HR A
| | | | ,R, | | | | | | 3
e A e R e N B
I A AN A N
| | | | | | | | | | | | -
1 L N S SN S N IR o
| | | | | | | | | | | | -
AN A R
| | | | | | | | | | | | -
I SO S S SN (R o
| | | | | | | | | | | | o
\\\F\\F\\L\\L\\L\\L\\\,\\\T\\T\\f\\k\\L\\\”l
| | | | | | | | | | | | -
e e T e B e S B R i S A S o
| | | | | | | | | | | | -
F— — 4+ — — 4+ - — 4 - e e — = - — — b — b — k- — - — 4 — -
| | | | | | | | | | | | -
F-—+ -+ -4 -4 —— - — - ——-——F -+ — =+ ——+—— 4 -
| | | | | | | | | | | | -
i e S e T e e e e i I I =
| | | | | | | | | | | a3
fF———+———*T -~ ~*t~- "t~ """\~ -t --ftr-- ul
| | | | | | | | -
I = I R e e e e e e e |u|
| | | | | | | o
\\.m\\4\\4\\4\\\,\\\,\\\,\\\‘\\\ s |
\\8\\\,\\\\1} T [ | | | | \,\\\u
[Te] T ] ] ] ] ] I T T -
o | | | | | | | | | | ‘Jju
- e e e e e e e e
| | | | | | | | | | | | -
1 e e et e R R B 3
| | | | | | | | | | | | s
L e e e R R 3
I ) SO S NS S (R S
| | | | | | | | | | | | o
| L .. _ . _____L__L__L__1__1__2Zk
| | | | | | | | | | | | m
. . . . . . . . . . . . F
B o e
19 © [Te} [te] v < w0 [s2] el N o} ~— Yol o
© c Y o ¥ o 9 o N oo = o <
o o o o o o o
(sy0) moi4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 3
0.05 hrs

Printed 7/31/2023

2.52"

0.00-72.00 hrs, dt

NOAA 24-hr D 10-yr Rainfall=5.20"

0.210 af, Depth

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 67S: Area 3

5.20"
(ft/sec)

Summary for Subcatchment 67S: Area 3

>75% Grass cover, Good, HSG C
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

1.31cfs @ 12.33 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

20.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 10-yr Rainfall

Post-Development

Runoff

I \"\\\”\ \f\\"\ \\\\\\\\\\\\\\\\\
\\\\\\ 0L §BENEN
“““ ENgowEN
\\\\\\\ -0 - \\1\\2\ L ]
“““ 4__W2=0C
N = ™ o o
\\\\\\\\\\ a\1\\0\\t\2\\\\\\\\\\\\\\‘
“““ <eun how
\\\\\ A\mm\\T\\\m\\e:c:::::::.
“““ Oanr..UD_l
“““ 2L =%
“““““ - 99 0 ]
“““““ xe£>2
\\\\\\\\ O\LH\ﬁ\\u\::::::::\l
S - o ]
c
“““““““ Ru

SRS AR AR AR AR RSN RAAAE KUAAE LA RARAY LAAAY AL RAARSE RAAAH RARAN RAAAE AL RARA AL RAAAA RAAEE RAARE REALE KAAM
8 10 12 14 16 18 20 22 24 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)

(sy0) mol4



tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 4
0.05 hrs

Printed 7/31/2023

5.55"

0.00-72.00 hrs, dt

NOAA 24-hr D 100-yr Rainfall=8.69"

0.462 af, Depth

(cfs)
Direct Entry,
Hydrograph

Delmarva, Weighted-CN, Time Span
Subcatchment 67S: Area 3

8.69"
(ft/sec)

Summary for Subcatchment 67S: Area 3

>75% Grass cover, Good, HSG C
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

292 cfs @ 12.32 hrs, Volume
CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

20.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 100-yr Rainfall

Post-Development

Runoff

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

AT oMY e ] ”
| openRLEN |
o oW EN | 3
T wv8vesosz2 | i
- nNeSnm1T=-0¢o | 3

T IO, L C -
N=_co£ Q|
- <& sy
"lﬁlAlm:‘a‘rmle“Cl”‘ “““““““
O @ E€EabF-
2 2
R = -
IR o
Foedonee = :

— 4

-4

-4

-

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(sy0) mol4

Time (hours)


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


MATRIX ORLD

Engineering Progress

TIME OF CONCENTRATION: 20 MINUTES
SCS UNIT HYDROGRAPH

M:\Matrix LDS\Jobs\BNE Real Estate Group\19-720 - Verona Site\Correspondence\Memos\2023-07-31 Runoff Volume Memo.Docx



Reach

@)

Area 3

Routing Diagram for Post-Development
Prepared by Matrix New World Engineering, Printed 7/31/2023
HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC




Page 2

Printed 7/31/2023
0.05 hrs

NOAA 24-hr D 2-yr Rainfall=3.42"
0.00-72.00 hrs, dt

0.099 af, Depth= 1.19"

(cfs)
Direct Entry,
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment 67S: Area 3

Summary for Subcatchment 67S: Area 3

(ft/sec)

3.42"

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

0.86cfs @ 12.31 hrs, Volume
CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

20.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

Runoff by SCS TR-20 method, UH

Post-Development
NOAA 24-hr D 2-yr Rainfall

Runoff

o o%w:: < |
\,\J\J\Wﬁj \a\,\a\, \Jl?MJ\J\\,\\A\\,\\w
R e . S T o 3
Mﬂm%ﬂﬁNw
Zuﬂ.nmhmcw.
\,\\,\J\\\J\a\il\,_ i [T 3
R I T R NNt
- LE£gegoo
L\L\L\O\rar\mL'\ \LD\T\TL\\T\V\#\F\L\ |
2L 2E 0}
R w0 -}
. >%=2c
I Z‘m%ﬁ‘M:TTTTTTI‘

—
|

L L e B

— _1T_ 1T _ T
[
-[0:86 cf
[
[
[
(N
[
1=
| |
1
|
1
|
1
|
|
|
]
|
|
|
I
|
|
|
|
|
|
1
|
1
|
1
|
1
|
]
|

LSRN AR AR RARALRARAL RAARE RAARE RAALE LAALE AL
Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72



tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


NOAA 24-hr D 10-yr Rainfall=5.20"

Post-Development

Page 3

Printed 7/31/2023

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering

0.05 hrs

2.52"

0.00-72.00 hrs, dt

0.210 af, Depth

SCS, Weighted-CN, Time Span

5.20"

Summary for Subcatchment 67S: Area 3

1.90 cfs @ 12.30 hrs, Volume

Runoff by SCS TR-20 method, UH
NOAA 24-hr D 10-yr Rainfall

Runoff

CN  Description

74

Area (ac)

1.000
1.000

>75% Grass cover, Good, HSG C

100.00% Pervious Area

C
il
=
o

—

(&)

n

[0]
a

y)
2o

& <

[o%

©
(@]
237

O

(2]

S
=
]

LE
oz
n
=¥

S <l
|

C)
[

Ej

20.0

T
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

Direct Entry,

T
|

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

L

Hydrograph

T
|
€
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
il

T
|
4
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

Subcatchment 67S: Area 3

T
|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o

T
|
ul
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
_ 4

H

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

n

Ru

L

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1

2_,,
1_ .

(sy0) mol4

Time (hours)

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72



tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight


Page 4

Printed 7/31/2023
0.05 hrs

5.55"

0.00-72.00 hrs, dt

NOAA 24-hr D 100-yr Rainfall=8.69"

0.462 af, Depth

(cfs)
Direct Entry,
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment 67S: Area 3

8.69"
Pervious Area
(ft/sec)

Summary for Subcatchment 67S: Area 3

>75% Grass cover, Good, HSG C
100.00%

Slope Velocity Capacity Description
(ft/ft)

416 cfs @ 12.29 hrs, Volume

CN  Description

74

(feet)

1.000
1.000
Tc Length

Area (ac)
(min)

20.0

HydroCAD® 10.00-22 s/n 03376 © 2018 HydroCAD Software Solutions LLC

Prepared by Matrix New World Engineering
Runoff by SCS TR-20 method, UH
NOAA 24-hr D 100-yr Rainfall

Post-Development

Runoff

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

8

4_, .
3_ .

(sy0) mol4


tmassara
Highlight

tmassara
Highlight

tmassara
Highlight

tmassara
Highlight




