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Bruce G Carter

1678 S. Flatrock River Road
Rushville, IN 46173
bruce.carter@gatespe.com

July 29, 2019

Drainage Report

Royal Limo

2938 S. Ronald Reagan Parkway
Indianapolis, IN 46231

Project Scope:

The existing site consists of a single building and two small sheds with surrounding concrete walk and
asphalt pavement. The existing paved parking lot drains to an existing swale along the south side of the
site and discharges to the existing woods at the southwest corner of the site.

[n the proposed condition, a new building of 4,968 square feet and pavement of 7,981 square feet
(totaling 12,949 square feet or 0.30 acres) are being built on the site. The drainage patterns will remain
the same with the proposed drainage entering the southern swale and discharging to the southwest -
corner of the site. It is my professional opinion that the small increase of impervious area to the site
(less than 0.5 acre) and small increase of discharge from the site is negligible considering the entire 2.87
acre site. The area southwest of the site is wooded with no structures and slightly beyond that is a new
detention pond. Below is a summary of the existing and proposed discharge rates for the site.

Design Parameters:

The project is designed utilizing the Hendricks County Stormwater Technical Standards. To carry out the
design, the HydroCAD V10.00 was used. The 10 and 100 years storms were analyzed for this
design/drainage report.

Analysis:
Refer to the table below for the stormwater release rates from the dry detention.

Storm Event Existing Proposed Release Rates Percentage Increased
Release Rates (cfs) (cfs)
10-Year 14.37 16.27 13.2%
100-Year 27.65 29.86 8.0%
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Soil Type Discussion:

From the Soil Maps, Brookston silty clay loam, Crosby silt loam, Miami clay loam, and Shoals silt loam
exist on the site. This soil type was considered while modeling the project and the Web Soil Survey can
be found in the Appendix of this report.

Flood Plain Discussion:
According to FEMA Flood Map Panel 18063C0277D, dated September 25, 2009, the site of the project is
located outside of the Special Flood Hazard Zone “X”.

Summary: :

The proposed project is in accordance with the Hendricks County Stormwater Technical Standards and
provides no impact to the downstream properties. We are seeking approval of this drainage report to
further this project.

Should you have any questions, please contact me at 765.932.3237.

Sincerely

Bruce G. Carter PE, IN 10000464
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Soil Map—Hendricks County, Indiana

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
Bs Brookston silty clay loam, 0 to 1.8 30.1%
2 percent slopes
CrA Crosby silt loam, fine-loamy 2.2 35.6%
subsoil, 0 to 2 percent
slopes
MmB2 Miami silt loam, 2 to 6 percent 2.0 33.0%
slopes, eroded
Sh Shoals silt loam, 0 to 2 percent 0.1 1.2%
slopes, frequently flooded,
brief duration
Totals for Area of Interest 6.1 100.0%
usDa  Natural Resources Web Soil Survey 7/12/2019
Conservation Service National Cooperative Soil Survey Page 3 of 3

O




1oy saBew dejy "o1ep aAI199}0 INYI4 pue “Yaquinu jpued Y14
‘s1alyipuap] AJunwiwiod ‘ayep uopealo dew
‘sjaqe| auoz pool} ‘A1agew) dewaseq
dew Suimo|jo aY) 40 210w 10 BUO aY) JI PIOA S| dFew dew sjyL

3L} JaA0 B1ep Mau Aq papasiadns awioosaq

10 98ueyd AeLU UoIlBWIOUI BAOBYS pUe THAN a1 "awi}
pue ajep siy3 0} Juenbasqns sjuswpuswWe 1o saguULRYD 10984
10U S90P pue NV GZ:T:0T 18 3T0Z/ZT/L Uo payodxa sem
dew syl "yINA4 A pepiroad s901A19s qam THAN dAnRIMOYINE
ay} wioly A|30341p PAALISP SI UOIIBWIOU PABZEY POO}S DY L

'sasodind Alojengal
104 pasn aq J0UUED Seale PazZIUJBpoWUN pue paddewun

spJepueis Aoeinooe
deweseq s,yINT4 Yum sa|jdwod umoys dewaseq ayL
"MOJag paqIasap sk PIoA Jou s| 3l §i sdew pooyy [ensip
J0 8sh 8y} 1o} spiepue)s s,YINT4 UM saljdwiod dew sy

‘uoneso| Auadoad aapeluoyine ue
juasaidal Jou S90p pue Jasn ay} Aq peyos|as ujod
ajewxoidde ue s| dew ay) uo pakejdsip uid ayy

paddewun
alqeleAy ejeq |ensia oN

ajqe|ieAy eleq [e)siq

ainiead olydesgoipAH
sujjeseq 9|iyoid

aujjeseq 109suel)] |eIseo)
Klepunog uonolpstns
Apms jo yuir

(3449) auI uoljeAd|3 pool4 eseg
109sUel) [BeISe0)

UOBAS|T 90BLING J11EM
20URYD [ENUUY %T UYIIM SUOJ}08S SS0I)

[lempooi4 Jo ‘a)iq ‘@aAa]
19M8S W0)S 10 ‘LIBAINY ‘jauuey)

o suoz plezeH Pool4 paulwialepun o ealy

SHINOT 2130943
X ouoz  plezeHy poolq [ewiulA Jo ealy

T 8107 99N 03 NP YSIY POOI UM ety
¥ suoz 'SOJON 99G ‘90N

0} 3Np X SiY poojd PAINPaY UYim ealy -

x ouoz prezeH poolq edueyy
|lenuuy 9%T SUOIPUOD dinyng

x suoz 3|IW 9lenbs auo uey) sssj jo seale
aeulelp yjim 1o 100} auo ueyy ssa| yydap

agelane Yjim pooyy 9oUBYD [ENUUE %T JO
sealy ‘piezeH pool4 82ULYD [ENUUY %Z 0

Aempoolq Kioye|nBey

v 31 Hy ‘ov 3y suoz yydaq 0 349 YIM
66Y A 'V auoz
(349) uonenas|g pool4 aseq INOYIM

LNOAVT 13NYd WHI4 404 dVIA X3ANI ANV ANI931 a3 TIVLIA YO LHOd3Y SId 335

[N3342s oN

‘1eq a]eds ‘puagel
:leadde jJou op s)uswsje

2.04"W

86

o

STANV dVIN

S3UNLv3ad
H3H10

S3UNLONYLS
IVHANTD

SVIYV 43IHLO0

QYVYZVH dootd
40 SV3YV 43HIO

SVAYV qUVZvH
aoo0Td 1vioads

puaba

200"

. 000°¢ 005} 000°} 00S 0S¢
N6V 0.6.66 _ ooo m.r Ewn_g
6102 1obet

.05 66.02.98

Z_.mr SZ.EV.6€

9NNy 14 JeAe piezeH pool4 |euoneN




AVMYEY NVOV3H QTVNOY

<

‘0INOZ "V FU48T

NVId ALITILN/4LIS ONILSIX3

'/,{'

INYA LIVHASY X3
05l
A INDIVA 1TWHASY X3 /....
4 %
= %
] W 071 A
! N \. ad i & i P S\
. - - 08 ‘NO X
, . ® SOV 197 o ~ |
‘ 5 NISYE ONILSIX3 TIVH3A0 _
o Bew o o o P FP ¥
\+
N U VP MU NP S " S SN 1L B4

0C199 3 .00 +¢ 68 N

0600¢ M SO0 ¢0 .00 N




Royal Limo Type Il 24-hr 6.00 hrs 100-YR.6HR Rainfall=4.96"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Events for Subcatchment 1S: Existing

Event Rainfall Runoff Volume  Depth
(inches) (cfs) (acre-feet) (inches)

10-YR.0.5 HR 1.64 0.00 0.000 0.00
10-YR.12HR 3.61 14.37 0.411 1.72
10-YR.THR 2.09 0.00 0.000 0.00
10-YR.24HR 4.18 11.28 0.484 2.02
10-YR.2HR 2.46 0.00 0.000 0.00
10-YR.3HR 2.63 0.00 0.000 0.00
10-YR.6HR 3.15 0.38 0.031 0.13
100-YR.0.5HR 2.33 0.00 0.000 0.00
100-YR.12HR 5,51 27.65 0.781 3.26
100-YR.1HR 3.1 0.00 0.000 0.00
100-YR.24HR 6.05 19.34 0.852 3.56
100-YR.2HR 3.78 0.00 0.000 0.00
100-YR.3HR 411 0.00 0.000 0.00

100-YR.6HR 4.96 0.68 0.055 0.23




Subcat

Reach

&

Existing

Routing Diagram for Royal Limo
Prepared by Gates Professional Engineering, LLC, Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC




Royal Limo

Prepared by Gates Professional Engineering, LLC
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Printed 7/29/2019
Page 2

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
2137 74 >75% Grass cover, Good, HSG C (1S)
0.683 98 Paved parking, HSG C (1S)
0.051 98 Roofs, HSG C (1S)

10




Royal Limo

Prepared by Gates Professional Engineering, LLC
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Printed 7/29/2019
Page 3

Soil Listing (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

2.870 HSG C 18

0.000 HSG D

0.000 Other

||




Royal Limo Type Il 24-hr 0.50 hrs 10-YR.0.5 HR Rainfall=1.64"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ll 24-hr 0.50 hrs 10-YR.0.5 HR Rainfall=1.64"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
50 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

Type Il 24-hr 0.50 hrs
10-YR.0.5 HR Rainfall=1.64"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"

Tc=5.0 min

CN=80

Flow (cfs)

0.00

5 6 7 8 9 1 1M 12 13 14 15 16 17 18 19 20
Time (hours)

cfs




Royal Limo
Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Sofiware Solutions LLC Page 5

Type Il 24-hr 12.00 hrs 10-YR.12HR Rainfall=3.61"

Runoff =

Summary for Subcatchment 1S: Existing

14.37 cfs@ 6.01 hrs, Volume= 0.411 af, Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 12.00 hrs 10-YR.12HR Rainfall=3.61"

Area (sf) CN Description
2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C
125,032 80 Weighted Average
93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)

Flow (cfs)

5.0

Direct Entry,

Subcatchment 1S: Existing
Hydrograph

Type Il 24-hr 12.00 hrs
10-YR.12HR Rainfall=3.61"
Runoff Area=125,032 sf
Runoff Volume=0.411 af
Runoff Depth>1.72"
Tc=5.0 min

CN=80

9 10 11 12

13 14 15 16 17 18 19 20
Time (hours)




Royal Limo Type Il 24-hr 1.00 hrs 10-YR.1HR Rainfall=2.09"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Il 24-hr 1.00 hrs 10-YR.1HR Rainfall=2.09"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

Type Il 24-hr 1.00 hrs
10-YR.1HR Rainfall=2.09"
Runoff Area=125,032 sf
Runoff Volume=0.000 af

g Runoff Depth=0.00"
5 Tc=5.0 min
CN=80

0.0

0 cfs
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

R L T L e W e o o




Royal Limo

Prepared by Gates Professional Engineering, LLC

Type Il 24-hr 10-YR.24HR Rainfall=4.18"
Printed 7/29/2019

HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 7
Summary for Subcatchment 1S: Existing
Runoff = 11.28 cfs @ 11.96 hrs, Volume= 0.484 af, Depth> 2.02"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR.24HR Rainfall=4.18"
Area (sf) CN Description
2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74 >75% Grass cover, Good, HSG C
125,032 80 Weighted Average
93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 1S: Existing
Hydrograph
] : _l Runoff
124 11.28 cfs [ Rer]
119 g Type Il 24-hr
10 10-YR.24HR Rainfall=4.18"
o Runoff Area=125,032 sf
8 Runoff Volume=0.484 af
Z 7 Runoff Depth>2.02"
56 Tc=5.0 min
s CN=80
4 | '
.

5 6 7 8 9 10 11

12

T, ¥ E
13 14 15 16 17 18 19 20
Time (hours)

1D




Royal Limo Type Il 24-hr 2.00 hrs 10-YR.2HR Rainfall=2.46"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2.00 hrs 10-YR.2HR Rainfall=2.46"

Area (sf) CN Description
2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

Type Il 24-hr 2.00 hrs
10-YR.2HR Rainfall=2.46"
Runoff Area=125,032 sf
Runoff Volume=0.000 af

g Runoff Depth=0.00"
g Tc=5.0 min
CN=80

0.0

0 cfs
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)




Royal Limo Type Il 24-hr 3.00 hrs 10-YR.3HR Rainfall=2.63"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 3.00 hrs 10-YR.3HR Rainfall=2.63"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

i
Type Il 24-hr 3.00 hrs
10-YR.3HR Rainfall=2.63"
Runoff Area=125,032 sf
Runoff Volume=0.000 af

g Runoff Depth=0.00"
g Tc=5.0 min
CN=80

0.0

0 cfs

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

I




Royal Limo Type Il 24-hr 6.00 hrs 10-YR.6HR Rainfall=3.15"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 1S: Existing

Runoff = 0.38cfs @ 5.00 hrs, Volume= 0.031 af, Depth> 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 6.00 hrs 10-YR.6HR Rainfall=3.15"

Area (sf) CN Description
2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74 >75% Grass cover, Good, HSG C
125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing

VHerorgraph
Type Il 24-hr 6.00 hrs
10-YR.6HR Rainfall=3.15" '

0.3 - Runoff Area=125,032 sf

0.284 , , ,

0.26- Runoff Volume=0.031 af

B no Runoff Depth>0.13"

Tc=5.0 min

0.16- CN=80
0.14
012
0.1
0.08-
0.06-
0.044
0.2

R AMARS SRR AP RAAAS S 0 11 12 13 14 15 16 17 18 19 20

Time (hours)




Royal Limo Type Il 24-hr 0.50 hrs 100-YR.0.5HR Rainfall=2.33"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 0.50 hrs 100-YR.0.5HR Rainfall=2.33"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

"
Type Il 24-hr 0.50 hrs
100-YR.0.5HR Rainfall=2.33"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"

Tc=5.0 min

CN=80

Flow (cfs)

0.0

0 cfs

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

9




Royal Limo Type Il 24-hr 12.00 hrs 100-YR.12HR Rainfall=5.50"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 1S: Existing

Runoff = 27.65cfs@ 6.00 hrs, Volume= 0.781 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 12.00 hrs 100-YR.12HR Rainfall=5.50"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

27.65 cfs

Type ll 24-hr 12.00 hrs
100-YR.12HR Rainfall=5.50"
Runoff Area=125,032 sf
Runoff Volume=0.781 af
"Runoff Depth>3.26"

Tc=5.0 min

CN=80

Flow (cfs)
>
i

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)

A0




Royal Limo
Prepared by Gates Professional Engineering, LLC

HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Type Il 24-hr 100-YR.24HR Rainfall=6.05"
Printed 7/29/2019

Page 14

Runoff

Summary for Subcatchment 1S: Existing

= 19.34 cfs @ 11.95 hrs, Volume= 0.852 af, Depth> 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR.24HR Rainfall=6.05"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74 >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 1S: Existing
Hydrograph
|
194 i : , Type Il 24-hr
173 100-YR.24HR Rainfall=6.05"
12 Runoﬂ Area=125,032 sf
14 Runoff Volume=0.852 af
7 Runoff Depth>3.56"
g 1; Te=5.0 min
L 9 CN=80
7
64
54
4]
39
24
1<
(Rl disetaads

6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)

A




Royal Limo Type Il 24-hr 1.00 hrs 100-YR.1HR Rainfall=3.11"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1.00 hrs 100-YR.1HR Rainfall=3.11"

Area (sf) CN Description
2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

k

Type Il 24-hr 1.00 hrs
100-YR.1HR Rainfall=3.11"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Tc=5.0 min

CN=80

Flow (cfs)

0.0

0 cfs
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

il




Royal Limo Type Il 24-hr 2.00 hrs 100-YR.2HR Rainfall=3.78"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment 1S: Existing

Runoff = 0.00 cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2.00 hrs 100-YR.2HR Rainfall=3.78"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74  >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

Type Il 24-hr 2.00 hrs
100-YR.2HR Rainfall=3.78"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Tc=5.0 min

CN=80

Flow (cfs)

0.0

0 cfs

5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20
Time (hours)

A5




Royal Limo Type Il 24-hr 3.00 hrs 100-YR.3HR Rainfall=4.11"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 16

Summary for Subcatchment 1S: Existing

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 3.00 hrs 100-YR.3HR Rainfall=4.11"

Area (sf) CN Description

2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74 >75% Grass cover, Good, HSG C

125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
~ (min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing
Hydrograph

'
Type Il 24-hr 3.00 hrs
100-YR.3HR Rainfall=4.11"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"

z Tc=5.0 min
: CN=80

5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20
Time (hours)

24




Royal Limo Type Il 24-hr 6.00 hrs 100-YR.6HR Rainfall=4.96"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 17

Summary for Subcatchment 1S: Existing

Runoff = 0.68cfs @ 5.00 hrs, Volume= 0.055 af, Depth> 0.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 6.00 hrs 100-YR.6HR Rainfall=4.96"

Area (sf) CN Description
2,202 98 Roofs, HSG C
29,757 98 Paved parking, HSG C
93,073 74 >75% Grass cover, Good, HSG C
125,032 80 Weighted Average

93,073 74.44% Pervious Area
31,959 25.56% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Existing

Hydrograph

Type Il 24-hr 6.00 hrs

o 100-YR.6HR Rainfall=4.96"

055 Runoff Area=125,032 sf

. Runoff Volume=0.055 af

2 °;‘j§ Runoff Depth>0.23"

PR ~ Tc=5.0 min

" oa CN=80
0.25
0.2
0.15
0.1
0.05

0)5;'116 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)

A5
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Royal Limo Type Il 24-hr 6.00 hrs 100-YR.6HR Rainfall=4.96"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Events for Subcatchment 2S: Proposed

Event Rainfall Runoff Volume  Depth
(inches) (cfs) (acre-feet) (inches)

10-YR.0.5 HR 1.64 0.00 0.000 0.00
10-YR.12HR 3.61 WE20 0.462 1293
10-YR.1HR 2.09 0.00 0.000 0.00
10-YR.24HR 4.18 12.47 0.542 227
10-YR.2HR 2.46 0.00 0.000 0.00
10-YR.3HR 2.63 0.00 0.000 0.00
10-YR.6HR 315 0.40 0.033 0.14
100-YR.0.5HR 2.33 0.00 0.000 0.00
100-YR.12HR 5.50 29.86 0.841 3162
100-YR.1HR 3.1 0.00 0.000 0.00
100-YR.24HR 6.05 20.63 0.924 3.86
100-YR.2HR 3.78 0.00 0.000 0.00
100-YR.3HR 4.1 0.00 0.000 0.00

100-YR.6HR 4.96 0.71 0.057 0.24
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Prepared by Gates Professional Engineering, LLC, Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC
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Royal Limo

Prepared by Gates Professional Engineering, LLC
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Printed 7/29/2019
Page 2

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.839 74 >75% Grass cover, Good, HSG C (2S)
0.866 98 Paved parking, HSG C (2S)
0.165 98 Roofs, HSG C (2S)

N




Royal Limo

Prepared by Gates Professional Engineering, LLC
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC

Printed 7/29/2019
Page 3

Soil Listing (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSGB

2.870 HSGC 2S

0.000 HSGD

0.000 Other

30




Royal Limo Type Il 24-hr 0.50 hrs 10-YR.0.5 HR Rainfall=1.64"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 0.50 hrs 10-YR.0.5 HR Rainfall=1.64"

Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

Type Il 24-hr 0.50 hrs
10-YR.0.5 HR Rainfall=1.64"
Runoff Area=125,032 sf
Runoff Volume=0.000 af

) Runoff Depth=0.00"
3 Tc=5.0 min
z CN=83

0.0

0 cfs
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

Sl




Royal Limo
Prepared by Gates Professional Engineering, LLC

Type Il 24-hr 12.00 hrs 10-YR.12HR Rainfall=3.61"
Printed 7/29/2019

HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 5
Summary for Subcatchment 2S: Proposed
Runoff = 16.27 cfs @ 6.00 hrs, Volume= 0.462 af, Depth> 1.93"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 12.00 hrs 10-YR.12HR Rainfall=3.61"
Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C
125,032 83 Weighted Average
80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Proposed
Hydrograph
18- -I Runoff
17{ 16.27 cfs i ) : ) m
16 | , , . , - Type 1l 24-hr 12.00 hrs
e 10-YR.12HR Rainfall=3.61"
13 Runoff Area=125,032 sf
b Runoff Volume=0.462 af
Z 10 'Runoff Depth>1.93"
i - Tc=5.0 min
. CN=83
6
5
13

@

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

i ——

3




Royal Limo Type Il 24-hr 1.00 hrs 10-YR.1HR Rainfall=2.09"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1.00 hrs 10-YR.1HR Rainfall=2.09"

Area (sf) CN Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

'
Type Il 24-hr 1.00 hrs
10-YR.1HR Rainfall=2.09"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Tc=5.0 min

CN=83

Flow (cfs)

0.00 cfs

5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time (hours)

25




Royal Limo Type Il 24-hr 10-YR.24HR Rainfall=4.18"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment 2S: Proposed

Runoff = 1247 cfs @ 11.96 hrs, Volume= 0.542 af, Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR.24HR Rainfall=4.18"

Area (sf) CN Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed

Hydrograph

2] ; =T £ ' ' Type Il 24-hr

- - ' 10-YR.24HR Rainfall=4.18"

ol | N Runoff Area=125,032 sf

9 | Runoff Volume=0.542 af
g o , ~ Runoff Depth>2.27"
: & , o , Tc=5.0 min
“ "5‘ o wd , - : : : CN=83

1t-- , . ,

"

2

%

o

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

24




Royal Limo Type Il 24-hr 2.00 hrs 10-YR.2HR Rainfall=2.46"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2.00 hrs 10-YR.2HR Rainfall=2.46"

Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

Type Il 24-hr 2.00 hrs
10-YR.2HR Rainfall=2.46"
Runoff Area=125,032 sf
Runoff Volume=0.000 af

g Runoff Depth=0.00"
s Tc=5.0 min
CN=83

0.00 cfs

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)




Royal Limo Type Il 24-hr 3.00 hrs 10-YR.3HR Rainfall=2.63"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 3.00 hrs 10-YR.3HR Rainfall=2.63"

Area (sf) CN Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

i
Type Il 24-hr 3.00 hrs
10-YR.3HR Rainfall=2.63"
Runoff Area=125,032 sf
Runoff Volume=0.000 af

g Runoff Depth=0.00"
8 Tc=5.0 min
CN=83

0.00 cfs
0- 145

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

Sl




Royal Limo Type Il 24-hr 6.00 hrs 10-YR.6HR Rainfall=3.15"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 2S: Proposed

Runoff = 0.40cfs@ 5.00 hrs, Volume= 0.033 af, Depth> 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 6.00 hrs 10-YR.6HR Rainfall=3.15"

Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed

Hydrograph
0_03-31? — - - Type 1l 24-hr 6.00 hrs
g;i : b - 10-YR.6HR Rainfall=3.15"
032 ny , Runoff Area=125,032 sf
o] | @ - Runoff Volume=0.033 af
Tl B o R Runoff Depth>0.14"
5062.35 : o T ' ' T Tc=5.0 min
AN I TITIETEI - CN=83

Time (hours)




Royal Limo Type Il 24-hr 0.50 hrs 100-YR.0.5HR Rainfall=2.33"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 0.50 hrs 100-YR.0.5HR Rainfall=2.33"

Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

Type Il 24-hr 0.50 hrs
100-YR.0.5HR Rainfall=2.33"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"

Tc=5.0 min

CN=83

Flow (cfs)

13 14 15 16 17 18 19 20
Time (hours)

5 6 7 8 9 10 11 12

58




Royal Limo Type Il 24-hr 12.00 hrs 100-YR.12HR Rainfall=5.50"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 2S: Proposed

Runoff = 2086 cfs@ 6.00 hrs, Volume= 0.841 af, Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 12.00 hrs 100-YR.12HR Rainfall=5.50"

Area (sf) CN Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed

Hydrograph

%2(29.86 cfs o : . |

e - : : , Type Il 24-hr 12.00 hrs

- ' - - 100-YR.12HR Rainfall=5.50"

24 i 0 Runoff Area=125,032 sf

229 , , - Runoff Volume=0.841 af
F o - Runoff Depth>3.52"
e | @ 00000 - ~ Tc=5.0 min
S B , i 1 , CN=83

124 !

10*1

8-

6

4

2

5.6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)

39




Royal Limo Type Il 24-hr 1.00 hrs 100-YR.1HR Rainfall=3.11"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1.00 hrs 100-YR.1HR Rainfall=3.11"

Area (sf) CN Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83  Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

i

Type Il 24-hr 1.00 hrs
100-YR.1HR Rainfall=3.11"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Tc=5.0 min

CN=83

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

40




Royal Limo Type Il 24-hr 100-YR.24HR Rainfall=6.05"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
HydroCAD® 10.00-22 s/n 00818 © 2018 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 2S: Proposed

Runoff = 20.63cfs @ 11.95 hrs, Volume= 0.924 af, Depth> 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR.24HR Rainfall=6.05"

Area (sf) CN __ Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83  Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

, R ] Type Il 24-hr

- 100-YR.24HR Rainfall=6.05"
Runoff Area=125,032 sf
Runoff Volume=0.924 af
Runoff Depth>3.86"

- Tc=5.0 min

'CN=83

Flow (cfs)
o

p—— 7 " - q —— T A N e g T ——— L o e e A R S — Y
5 6 7 8 9 10 11 12 13 1;1 15 16 17 18 19 20
Time (hours)

4




Royal Limo Type Il 24-hr 2.00 hrs 100-YR.2HR Rainfall=3.78"
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Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2.00 hrs 100-YR.2HR Rainfall=3.78"

Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74 >75% Grass cover, Good, HSG C

125,032 83  Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

Type Il 24-hr 2.00 hrs
100-YR.2HR Rainfall=3.78"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Tc=5.0 min

CN=83

Flow (cfs)

0.0

0 cfs
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

42




Royal Limo Type Il 24-hr 3.00 hrs 100-YR.3HR Rainfall=4.11"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
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Summary for Subcatchment 2S: Proposed

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 3.00 hrs 100-YR.3HR Rainfall=4.11"

Area (sf) CN Description
7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74  >75% Grass cover, Good, HSG C
125,032 83 Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

Type Il 24-hr 3.00 hrs
100-YR.3HR Rainfall=4.11"
Runoff Area=125,032 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Tc=5.0 min

CN=83

Flow (cfs)

5 6 7 8 g9 1 11 12 13 14 15 16 17 18 19 20
Time (hours)

47




Royal Limo Type Il 24-hr 6.00 hrs 100-YR.6HR Rainfall=4.96"

Prepared by Gates Professional Engineering, LLC Printed 7/29/2019
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Summary for Subcatchment 2S: Proposed

Runoff = 0.71cfs@ 5.00 hrs, Volume= 0.057 af, Depth> 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 6.00 hrs 100-YR.6HR Rainfall=4.96"

Area (sf) CN _ Description

7,170 98 Roofs, HSG C
37,738 98 Paved parking, HSG C
80,124 74  >75% Grass cover, Good, HSG C

125,032 83  Weighted Average

80,124 64.08% Pervious Area
44,908 35.92% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed
Hydrograph

i | ~ Typell 24-hr 6.00 hrs
100-YR.6HR Rainfall=4.96"
Runoff Area=125,032 sf

0.55
'Runoff Volume=0.057 af
7 045 Runoff Depth>0.24"
z 003: Tc=5.0 min

- CN=83

0.24
0.15-
0.14
0.05-
O M L L Ly
5 6 7 8 9 10 11 2 13 14 15 16 17 18 19 20
Time (hours)




