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Technical Memo

To: City of Jonesboro

From: Brahm Driver, PE

Date: September 14,2016

Re: Oak & Cobb - Stormwater Calculations

Ecological Design Group, Inc. (EDG) is submitting this technical memo and drainage report with
stormwater calculations for your review and approval.

EDG performed the hydrologic and hydraulic analysis of the existing and proposed conditions for the
proposed Oak & Cobb project located on the SW corner of the E Oak Ave. and Cobb St. intersection
(Approximate WGS84 Coordinates: 35.833676, -90.702121). The project will consist of a proposed
multifamily building, four (4) single family houses, asphalt parking, a rain garden, and sidewalk
improvements. Attached to this memo are the stormwater calculations, associated drainage maps and
other documentation required by the City of Jonesboro’s Stormwater Drainage Design Manual (2008,
Revised February 2009).

Project: Oak & Cobb

Location: SW corner of the E Oak Ave. and Cobb St. intersection
(Approximate WGS84 Coordinates: 35.833676, -90.702121)

Engineer: Brahm Driver
314 South 34 Street
Rogers, Arkansas 72756
(479) 935-4826

PROJECT DESCRIPTION

The project will consist of a proposed multifamily building, four (4) single family houses, asphalt parking, a
rain garden, and sidewalk improvements. The site is approximately 0.66 acres.



DESIGN POINT(S)

There are two (2) drainage design points for this project. Design Point | (DPI) is at the NE corner of the
site. Design Point 2 (DP2) is at the SE corner of the site.

PRE-DEVELOPMENT

The site predominantly single family homes with grassed backyards and several trees, concrete/asphalt
driveways, and public sidewalk.

POST-DEVELOPMENT

The site will include a proposed multifamily building, four (4) single family houses, asphalt parking, a rain
garden, and sidewalk improvements. Open areas will be lawn (sod) unless otherwise indicated on the

landscape plans.
ANALYSIS

Table | displays the pre-development peak rates:

Table |: Pre-Development Runoff Values

PRE-DEVELOPMENT RUNOFF (CFS)
2 5 10 25 50 100
DPI 0.95 1.25 .51 1.76 1.97 2.20
DP2 2.29 3.02 3.64 425 4.76 5.32
Table 2 displays the post-development peak rates:
Table 2: Post-Development Runoff Values
POST-DEVELOPMENT RUNOFF (CFS)
2 5 10 25 50 100
DPI 0.72 0.95 [.14 1.33 1.49 1.66
DP2 2.21 2.88 3.44 4.00 447 4.98




Table 3 displays the comparison between pre and post development peak rates (The negative numbers
correspond to a reduction of peak rates from the pre to post condition):

Table 3: Post-Development Minus Pre-Development

POST MINUS PRE-DEVELOPMENT RUNOFF (CFS

2 5 10 25 50 100
DPI -0.23 -0.30 -0.37 -0.43 -0.48 -0.54
DP2 -0.08 -0.14 -0.20 -0.25 -0.29 -0.34

As seen in the tables above, there is not an increase between peak pre-development and peak post-
development rates for the 2, 10, 25, 50 and 100 year storms.

All pertinent drainage information and analysis can be found attached to this memo. The hydrologic
calculations were performed using the SCS method and HydroCAD Version 10.00 stormwater modeling
software. Please refer to the attached calculations for your review and reference as necessary.

If you need any additional information or have any questions, please do not hesitate to contact me
at (501) 944-3090.

Sincerely,

Ecological Design Group, Inc.

.f(ﬁ/;fz-ffjizw. ,Q;L_h__

Brahm Driver, PE
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Routing Diagram for 16-029_Pre-Development
Prepared by Hewlett-Packard Company, Printed 9/13/2016
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC




3.88"
Page 2

Printed 9/13/2016

2.53"

Type Il 24-hr 2-year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.240 P2=4.08"

0.046 af, Depth

Grass: Dense n

Sheet Flow,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment E1: AREA E1

0.19

3.88"
(ft/sec)

Summary for Subcatchment E1: AREA E1

Paved parking, HSG C
62.58% Pervious Area
37.42% Impervious Area

Gravel roads, HSG C
79 50-75% Grass cover, Fair, HSG C

87 Weighted Average
Slope Velocity Capacity Description

(ft/ft)

0.95cfs @ 11.98 hrs, Volume

-Development
Prepared by Hewlett-Packard Company
CN Description
98
89
74 0.0590

Area (sf)
3,587
788
5,210
9,585
5,998
3,587
Tc Length
(feet)

(min)
6.4

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC
Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-year Rainfall

16-029 Pre
Runoff
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16-029_Pre-Development
Prepared by Hewlett-Packard Company

Type Il 24-hr 2-year Rainfall=3.88"
Printed 9/13/2016

noff Volume=0.118 af
:unoff Dept‘h:2 53"‘

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC Page 3
Summary for Subcatchment E2: AREA E2
Runoff = 2.29cfs@ 11.99 hrs, Volume= 0.118 af, Depth= 2.53"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-year Rainfall=3.88"
Area (sf) CN Description
18,684 84 50-75% Grass cover, Fair, HSG D
5,354 98 Paved parking, HSG C
450 89 Gravel roads, HSG C
24,488 87 Weighted Average
19,134 78.14% Pervious Area
5,354 21.86% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.6 100 0.0703 0.22 Sheet Flow,
Grass: Dense n=0.240 P2=4.08"
0.5 39 0.0410 1.42 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 139 Total
Subcatchment E2: AREA E2
Hydrograph
i EEml |
l :::::::::::::::‘TypeII24hr:
2_V’V’ ””””” A A e M e i A S A E I e I I - y ~ ’"T"\
: ~ 2vyearRainfall=3.88"
3 I I Ru:noff Areaﬁ24,‘488 sf

o

Flow (cfs)

Time (hours)

4 6 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



3.88"
Page 4

Printed 9/13/2016

Type Il 24-hr 2-year Rainfall
for 2-year event

2.53"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.220 ac, 37.42% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

C

0%, Lag

0.046 af
0.046 af, Atten

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
I

0.95cfs@ 11.98 hrs, Volume
0.95cfs @ 11.98 hrs, Volume

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

6

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
e

Outflow



3.88"
Page 5

Printed 9/13/2016

Type Il 24-hr 2-year Rainfall
for 2-year event

2.53"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.562 ac, 21.86% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
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=4.80"
Printed 9/13/2016
Page 6

Type Il 24-hr 5-year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.240 P2=4.08"

0.062 af, Depth= 3.38"

Grass: Dense n

Sheet Flow,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment E1: AREA E1

0.19

(ft/sec)

Summary for Subcatchment E1: AREA E1
4.80"

37.42% Impervious Area

Paved parking, HSG C
62.58% Pervious Area

Gravel roads, HSG C
79 50-75% Grass cover, Fair, HSG C

87 Weighted Average

(ft/ft)

Slope Velocity Capacity Description

1.25cfs @ 11.97 hrs, Volume
CN Description

-Development
Prepared by Hewlett-Packard Company
98
89
74 0.0590

Area (sf)
3,587
788
5,210
9,585
5,998
3,587
Tc Length
(feet)

(min)
6.4

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 5-year Rainfall

16-029 Pre
Runoff
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4.80"
Page 7

Printed 9/13/2016

3.38"

7.0 fps

Depth
0.00-72.00 hrs, dt=0.01 hrs

Type Il 24-hr 5-year Rainfall

0.240 P2=4.08"

Shallow Concentrated Flow,

0.158 af

Short Grass Pasture Kv

Sheet Flow,
Grass: Dense n

Volume

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment E2: AREA E2

=4.80"
(ft/sec)
0.22
1.42

Summary for Subcatchment E2: AREA E2

Paved parking, HSG C
89 Gravel roads, HSG C

78.14% Pervious Area

21.86% Impervious Area

87 Weighted Average
Slope Velocity Capacity Description

(ft/ft)

84 50-75% Grass cover, Fair, HSG D

3.02cfs@ 11.99 hrs

CN Description
98

-Development
Prepared by Hewlett-Packard Company
100 0.0703
39 0.0410
139 Total

Area (sf)
18,684
5,354
450
24,488
19,134
5,354
Tc Length
(feet)

(min)
7.6

0.5
8.1

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 5-year Rainfall

16-029 Pre
Runoff
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4.80"
Page 8

Printed 9/13/2016

Type Il 24-hr 5-year Rainfall
for 5-year event

3.38"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.220 ac, 37.42% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

C

0%, Lag
220

0.062 af
0.062 af, Atten

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
I

1.25cfs @ 11.97 hrs, Volume
1.25cfs @ 11.97 hrs, Volume

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

6

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
[es]

Outflow



4.80"
Page 9

Printed 9/13/2016

Type Il 24-hr 5-year Rainfall
for 5-year event

3.38"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.562 ac, 21.86% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
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=5.68"
Printed 9/13/2016
Page 10

Type Il 24-hr 10-year Rainfall

_Pre-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre

4.12"

0.075 af, Depth

Summary for Subcatchment E1: AREA E1

151cfs@ 11.97 hrs, Volume

Runoff

0.00-72.00 hrs, dt=0.01 hrs

SCS, Weighted-CN, Time Span

5.58"

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-year Rainfall

CN Description

Area (sf)

Paved parking, HSG C
62.58% Pervious Area
37.42% Impervious Area

Gravel roads, HSG C
79 50-75% Grass cover, Fair, HSG C

87 Weighted Average

98
89

3,587

788
5,210
9,585
5,998
3,587

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

Sheet Flow,

0.19

74 0.0590

6.4

=0.240 P2=4.08"

Grass: Dense n

Subcatchment E1: AREA E1

Hydrograph
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16-029_Pre-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 10-year Rainfall=5.58"

Printed 9/13/2016
Page 11

Runoff

Summary for Subcatchment E2: AREA E2

3.64cfs@ 11.99 hrs, Volume=

0.193 af, Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-year Rainfall=5.58"

Area (sf)

CN

Description

18,684
5,354
450

84
98
89

50-75% Grass cover, Fair, HSG D
Paved parking, HSG C
Gravel roads, HSG C

24,488
19,134
5,354

Tc Length
(min) (feet)

87

Weighted Average
78.14% Pervious Area
21.86% Impervious Area

Slope

Velocity Capacity Description

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

7.6 100

0.5 39

0.0703 0.22 Sheet Flow,
Grass: Dense n=0.240 P2=4.08"
Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

0.0410 1.42

8.1

139 Total

Subcatchment E2: AREA E2

Hydrograph

- Typell2ahr
| 0yearRanfallssse
| |  Runoff Area=24488 sf

=z | |  Runoff Volume=0.193 af |
i1l Runofi Depth=atz -
“{ |  FlowLength=139'
rfr Tc=8lmin
T e

0 2 4 6 8 101214 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)



5.58"
Page 12

Printed 9/13/2016

Type Il 24-hr 10-year Rainfall
for 10-year event

Summary for Reach DP1: Design Point 1

0.220 ac, 37.42% Impervious, Inflow Depth = 4.12"

-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

0%, Lag
2

0.075 af
0.075 af, Atten

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
I

151 cfs @ 11.97 hrs, Volume
151cfs @ 11.97 hrs, Volume

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

6

14 -

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
(L5t ]

Outflow



=5.68"
Printed 9/13/2016
Page 13

Type Il 24-hr 10-year Rainfall

_Pre-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre

Summary for Reach DP2: Design Point 2

for 10-year event

0.562 ac, 21.86% Impervious, Inflow Depth = 4.12"

Inflow Area
Inflow

0.193 af

3.64cfs@ 11.99 hrs, Volume

0.0 min

0%, Lag

= 0.193 af, Atten

3.64cfs@ 11.99 hrs, Volume

Outflow

0.00-72.00 hrs, dt=0.01 hrs/ 2

Routing by Dyn-Stor-Ind method, Time Span

Reach DP2: Design Point 2
Hydrograph

= Inflow
= Outflow

(sy0) mol4

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)

6



6.35"

Page 14

Printed 9/13/2016

0.00-72.00 hrs, dt=0.01 hrs

0.240 P2=4.08"

Type Il 24-hr 25-year Rainfall

0.089 af, Depth= 4.85"

Grass: Dense n

Sheet Flow,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment E1: AREA E1

6.35"
(ft/sec)
0.19

Summary for Subcatchment E1: AREA E1

Paved parking, HSG C
62.58% Pervious Area
37.42% Impervious Area

Gravel roads, HSG C
79 50-75% Grass cover, Fair, HSG C

87 Weighted Average
Slope Velocity Capacity Description

(ft/ft)

1.76 cfs @ 11.97 hrs, Volume

-Development
Prepared by Hewlett-Packard Company
CN Description
98
89
74 0.0590

Area (sf)
3,587
788
5,210
9,585
5,998
3,587
Tc Length
(feet)

(min)
6.4

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-year Rainfall

16-029 Pre
Runoff
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6.35"

Page 15

Printed 9/13/2016

7.0 fps

0.00-72.00 hrs, dt=0.01 hrs

0.240 P2=4.08"

Type Il 24-hr 25-year Rainfall

0.227 af, Depth= 4.85"

Shallow Concentrated Flow,

Sheet Flow,
Grass: Dense n
Short Grass Pasture Kv

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment E2: AREA E2

=6.35"
(ft/sec)
0.22
1.42

Summary for Subcatchment E2: AREA E2

Paved parking, HSG C
89 Gravel roads, HSG C

78.14% Pervious Area

21.86% Impervious Area

87 Weighted Average
Slope Velocity Capacity Description

(ft/ft)

84 50-75% Grass cover, Fair, HSG D

4.25cfs@ 11.99 hrs, Volume

CN Description
98

-Development
Prepared by Hewlett-Packard Company
100 0.0703
39 0.0410
139 Total

Area (sf)
18,684
5,354
450
24,488
19,134
5,354
Tc Length
(feet)

(min)
7.6

0.5
8.1

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-year Rainfall

16-029 Pre
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)
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6.35"
Page 16

Printed 9/13/2016

Type Il 24-hr 25-year Rainfall
for 25-year event

Summary for Reach DP1: Design Point 1

0.220 ac, 37.42% Impervious, Inflow Depth = 4.85"

-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

0%, Lag
2

0.089 af
0.089 af, Atten

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
I

1.76 cfs @ 11.97 hrs, Volume
1.76 cfs @ 11.97 hrs, Volume

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
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2

14 -

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
(7o)

Outflow



=6.35"
Printed 9/13/2016
Page 17

Type Il 24-hr 25-year Rainfall

_Pre-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre

Summary for Reach DP2: Design Point 2

for 25-year event

0.562 ac, 21.86% Impervious, Inflow Depth = 4.85"

Inflow Area
Inflow

0.227 af

425cfs@ 11.99 hrs, Volume
4.25cfs@ 11.99 hrs, Volume

0.0 min

0%, Lag

0.227 af, Atten

Outflow

0.00-72.00 hrs, dt=0.01 hrs/ 2

Routing by Dyn-Stor-Ind method, Time Span

Reach DP2: Design Point 2
Hydrograph

= Inflow
= Outflow

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

6

4_,,L,

(sy0) mol4



6.99"

Page 18

Printed 9/13/2016

0.00-72.00 hrs, dt=0.01 hrs

0.240 P2=4.08"

Type Il 24-hr 50-year Rainfall

0.100 af, Depth= 5.47"

Grass: Dense n

Sheet Flow,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment E1: AREA E1

6.99"
(ft/sec)
0.19

Summary for Subcatchment E1: AREA E1

Paved parking, HSG C
62.58% Pervious Area
37.42% Impervious Area

Gravel roads, HSG C
79 50-75% Grass cover, Fair, HSG C

87 Weighted Average
Slope Velocity Capacity Description

(ft/ft)

1.97cfs @ 11.97 hrs, Volume

-Development
Prepared by Hewlett-Packard Company
CN Description
98
89
74 0.0590

Area (sf)
3,587
788
5,210
9,585
5,998
3,587
Tc Length
(feet)

(min)
6.4

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC
Runoff by SCS TR-20 method, UH
Type Il 24-hr 50-year Rainfall

16-029 Pre
Runoff
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16-029_Pre-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 50-year Rainfall=6.99"

Printed 9/13/2016

Page 19

Runoff =

476cfs@ 11.99 hrs, Volume=

Summary for Subcatchment E2: AREA E2

0.256 af, Depth= 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-year Rainfall=6.99"

Area (sf) CN Description
18,684 84 50-75% Grass cover, Fair, HSG D
5,354 98 Paved parking, HSG C
450 89 Gravel roads, HSG C
24,488 87 Weighted Average
19,134 78.14% Pervious Area
5,354 21.86% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.6 100 0.0703 0.22 Sheet Flow,
Grass: Dense n=0.240 P2=4.08"
0.5 39 0.0410 1.42 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 139 Total
Subcatchment E2: AREA E2
Hydrograph
R NEEEEEEEEE
I::::::::::::::::::::::::Typell2h‘:
4 50vyearRainfall=6.99" |
| I I A A R A I Ru‘noffAreaﬂ24,‘488sf |
s |  Runoff Volume=0.256 af
:{ |  RunoffDepth=5.47"
l |  FowLength=130
-y Te=8lmin

0 2 4 6 8 101214 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)



6.99"
Page 20

Printed 9/13/2016

for 50-year event

Type Il 24-hr 50-year Rainfall
547"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.220 ac, 37.42% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
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6.99"

Page 21

Printed 9/13/2016

for 50-year event

Type Il 24-hr 50-year Rainfall
547"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.562 ac, 21.86% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
Inflow

= Outflow

= Inflow

0.0 min

C

0%, Lag

0.256 af, Atten

0.256 af

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP2: Design Point 2
I

476 cfs@ 11.99 hrs, Volume
476cfs@ 11.99 hrs, Volume

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

6

4+ -~
3_ —

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
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7.70"

Page 22

Printed 9/13/2016

6.16"

0.00-72.00 hrs, dt=0.01 hrs

0.240 P2=4.08"

Type Il 24-hr 100-year Rainfall

0.113 af, Depth

Grass: Dense n

Sheet Flow,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment E1: AREA E1

7.70"
0.19

Summary for Subcatchment E1: AREA E1
(ft/sec)

Paved parking, HSG C
62.58% Pervious Area
37.42% Impervious Area

Gravel roads, HSG C
79 50-75% Grass cover, Fair, HSG C

87 Weighted Average
Slope Velocity Capacity Description

(ft/ft)

220cfs@ 11.97 hrs, Volume

-Development
Prepared by Hewlett-Packard Company
CN Description
98
89
74 0.0590

Area (sf)
3,587
788
5,210
9,585
5,998
3,587
Tc Length
(feet)

(min)
6.4

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-year Rainfall

16-029 Pre
Runoff
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16-029_Pre-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 100-year Rainfall=7.70"

Printed 9/13/2016

Page 23

Runoff

Summary for Subcatchment E2: AREA E2

5.32cfs@ 11.99 hrs, Volume=

0.288 af, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-year Rainfall=7.70"

Area (sf) CN Description
18,684 84 50-75% Grass cover, Fair, HSG D
5,354 98 Paved parking, HSG C
450 89 Gravel roads, HSG C
24,488 87 Weighted Average
19,134 78.14% Pervious Area
5,354 21.86% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.6 100 0.0703 0.22 Sheet Flow,
Grass: Dense n=0.240 P2=4.08"
0.5 39 0.0410 1.42 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 139 Total
Subcatchment E2: AREA E2
Hydrograph
0w i | e
S B R R R I %*1"1"1"1”1 ype*H*24=hﬁﬂ
r ilOOyearRalnfth??O"‘ |
1 |  RunoffArea=24,488sf
s | 11111111iiiiiRunoffV0lume0288af1
:1 |  Runoff Depth=6.16" |
EEEEEE EEEEEE RN FlowLengthIlB9i
1 1  Tc=8imin |
0_‘ | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

0 2 4 6 8 101214 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)



7.70"
Page 24

Printed 9/13/2016
for 100-year event

6.16"

Type Il 24-hr 100-year Rainfall

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.220 ac, 37.42% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

Cc

0%, Lag

0.113 af, Atten

0.113 af

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
|

2.20cfs @ 11.97 hrs, Volume
220cfs@ 11.97 hrs, Volume

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

6

2_ .
1+ -

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
(2200 ]

Outflow



7.70"
Page 25

Printed 9/13/2016

for 100-year event

6.16"

Type Il 24-hr 100-year Rainfall

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.562 ac, 21.86% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Pre
Inflow Area
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AREA R1

Reach

DP1

Design Point 1

AREA R2

DP2

Design Point 2

Routing Diagram for 16-029_Post-Development
Prepared by Hewlett-Packard Company, Printed 9/13/2016
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC




16-029 Post-Development
Prepared by Hewlett-Packard Company

Type Il 24-hr 2-year Rainfall=3.88"
Printed 9/13/2016

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC Page 2
Summary for Subcatchment P1: AREA P1
Runoff = 0.72cfs @ 11.97 hrs, Volume= 0.035 af, Depth= 2.53"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-year Rainfall=3.88"
Area (sf) CN Description
4,016 98 Paved parking, HSG C
3,164 74 >75% Grass cover, Good, HSG C
7,180 87 Weighted Average
3,164 44.07% Pervious Area
4,016 55.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.7 17 0.0200 0.06 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.9 6 0.1670 0.11 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.4 4 0.4760 0.16 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.1 4 0.0200 0.82 Sheet Flow,
Smooth surfaces n=0.011 P2=4.08"
6.1 31 Total
Subcatchment P1: AREA P1
Hydrograph
e i ek ke e e e e A ek ik ek el e i S il
o7s| o [Omes]
S IS T e S A O S A S S G S SOy S S S S S
o.es—}—l——l——l——l—flffffH~lf%f%flffl~%+++++++flfif%f%fif-‘frypfe‘f“fzféi':n[‘f%
oef | 2vyearRainfall=3.88" |
1|  RunoffArea=7,180sf
gosy | Runoff Volume=0.035 af
= 0-4';”1"1"1"1"1”*Tﬁ*ﬁ*f*f*f*f*T*J"J"J"J”J”J”‘ Runoff Depth“-253'” |
I e R B e e e e R e R e et i salr S TR
ol . Flo ow Lengthi?al ]
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16-029 Post-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 2-year Rainfall=3.88"
Printed 9/13/2016
Page 3

Runoff

Summary for Subcatchment P2: AREA P2

221 cfs@ 12.06 hrs, Volume=

0.142 af, Depth= 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-year Rainfall=3.88"

Area (sf)

CN

Description

15,979
10,090
1,381

98
74
89

Paved parking, HSG C
>75% Grass cover, Good, HSG C
Gravel roads, HSG C

27,450
11,471
15,979

Tc
(min)

Length
(feet)

89

Weighted Average
41.79% Pervious Area
58.21% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec) (cfs)

13.7 94

0.0425

0.11

Sheet Flow,

0.6 6 0.5000 0.18

0.2 15 0.0500 1.53

Grass: Bermuda n=0.410 P2=4.08"
Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
Sheet Flow,
Smooth surfaces n=0.011 P2=4.08"

14.5

Total

Subcatchment P2: AREA P2

Hydrograph

Flow (cfs)

=
|

Time (hours)

O

i Volume O 142 af
Runoff Depth=2.71"
FHoW I;errgth 115"
TC"14 5 mm‘
CN*89

4 6 8 1012 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



3.88"
Page 4

Printed 9/13/2016

Type Il 24-hr 2-year Rainfall
for 2-year event

2.53"

Summary for Reach DP1: Design Point 1

0.165 ac, 55.93% Impervious, Inflow Depth

-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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3.88"
Page 5

Printed 9/13/2016

Type Il 24-hr 2-year Rainfall
for 2-year event

2.71"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.630 ac, 58.21% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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16-029 Post-Development Type Il 24-hr 5-year Rainfall=4.80"

Prepared by Hewlett-Packard Company Printed 9/13/2016
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment P1: AREA P1

Runoff = 0.95cfs @ 11.97 hrs, Volume= 0.046 af, Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 5-year Rainfall=4.80"

Area (sf) CN Description

4,016 98 Paved parking, HSG C
3,164 74 >75% Grass cover, Good, HSG C

7,180 87 Weighted Average

3,164 44.07% Pervious Area
4,016 55.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.7 17 0.0200 0.06 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.9 6 0.1670 0.11 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.4 4 0.4760 0.16 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.1 4 0.0200 0.82 Sheet Flow,
Smooth surfaces n=0.011 P2=4.08"
6.1 31 Total

Subcatchment P1: AREA P1
Hydrograph

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

3 3 Type Il 24-hr

T T T
| | |
B
| |
| |
| |
| |
| |
| | | | 1 | | | | |
| \
|
|
|

- S-year | Ramfallhil 80" |
~ Runoff Area=7,180 sf |
Runoff Volume=0.046 af |

Flow (cfs)

Runoff Depth=3.38"
Flow Len‘ th=31
C*6 l min‘
CN*S?
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4.80"
Page 7

Printed 9/13/2016

0.00-72.00 hrs, dt=0.01 hrs
0.410 P2=4.08"
0.410 P2=4.08"
0.011 P2=4.08"

Type Il 24-hr 5-year Rainfall

0.188 af, Depth= 3.58"

Smooth surfaces n

Sheet Flow,
Grass: Bermuda n
Sheet Flow,
Grass: Bermuda n
Sheet Flow,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment P2: AREA P2

0.11
0.18
1.53

4.80"
(ft/sec)

Summary for Subcatchment P2: AREA P2

>75% Grass cover, Good, HSG C

89 Gravel roads, HSG C

89 Weighted Average
58.21% Impervious Area

41.79% Pervious Area

Paved parking, HSG C
Slope Velocity Capacity Description

(ft/ft)

2.88cfs@ 12.06 hrs, Volume

-Development
Prepared by Hewlett-Packard Company

CN Description
98
74

94 0.0425

6 0.5000

15 0.0500

115 Total

Area (sf)
15,979
10,090

1,381
27,450
11,471
15,979

Tc Length
(feet)

(min)
13.7
0.6
0.2
14.5

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 5-year Rainfall

16-029 Post

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)
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4.80"
Page 8

Printed 9/13/2016

Type Il 24-hr 5-year Rainfall
for 5-year event

3.38"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.165 ac, 55.93% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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4.80"
Page 9

Printed 9/13/2016

Type Il 24-hr 5-year Rainfall
for 5-year event

3.58"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.630 ac, 58.21% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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16-029 Post-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LL

Type Il 24-hr 10-year Rainfall=5.58"
Printed 9/13/2016

C Page 10

Summary for Subcatchment P1: AREA P1

Runoff 1.14cfs @ 11.97 hrs, Volume=

0.057 af, Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-year Rainfall=5.58"

Area (sf) CN Description

4,016
3,164

98
74

Paved parking, HSG C
>75% Grass cover, Good, HSG C

7,180
3,164
4,016

87 Weighted Average
44.07% Pervious Area

55.93% Impervious Area

Tc
(min)

Length
(feet)

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

4.7 17 0.0200 0.06 Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,

Smooth surfaces

0.9 6 0.1670 0.11

0.4 4 0.4760 0.16

0.1 4 0.0200 0.82

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.011 P2=4.08"

6.1 31 Total

Subcatchment P1: AREA P1

Hydrograph

Flow (cfs)

O_

0-year Ramfallh5 58"
Runoff Area—7,‘180 sf

C*6 l min‘
CN*S

Time (hours)

|
02 4 6 8 1012141618202224262830323436384042444648505254565860626466687072



16-029 Post-Development Type Il 24-hr 10-year Rainfall=5.58"

Prepared by Hewlett-Packard Company Printed 9/13/2016
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment P2: AREA P2

Runoff = 344 cfs@ 12.06 hrs, Volume= 0.227 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-year Rainfall=5.58"

Area (sf) CN Description
15,979 98 Paved parking, HSG C
10,090 74 >75% Grass cover, Good, HSG C
1,381 89 Gravel roads, HSG C

27,450 89 Weighted Average

11,471 41.79% Pervious Area
15,979 58.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 94 0.0425 0.11 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.6 6 0.5000 0.18 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.2 15 0.0500 1.53 Sheet Flow,

Smooth surfaces n=0.011 P2=4.08"

14.5 115 Total

Subcatchment P2: AREA P2
Hydrograph

Type Il 24-hr
Ramfallh5 58"

‘Ru‘ off Areaﬂ27,‘450 sf
Runoff Volume 0. 227 af

|
|
|
|
|
|
|
|
N
|
|
|
|
|
|
|
|
|
I e || 1 _—
|
|
|
|
|
|
|
|
|
|
N
|
|
|
|
|
|
|
|
|

10-year

T
|
|
|
|
|
|
|
|
r
\
\

Runoff Depth=4.33"

Flow LengthxllS

TC“‘l4 5 mm‘

CN*89

Flow (cfs)
N
]
|
S """ """ > 773077
|

T T T T T T
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5.58"
Page 12

Printed 9/13/2016

Type Il 24-hr 10-year Rainfall
for 10-year event

Summary for Reach DP1: Design Point 1

0.165 ac, 55.93% Impervious, Inflow Depth = 4.12"

-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

C

0%, Lag
165

0.057 af
0.057 af, Atten

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
I

1l.14cfs @ 11.97 hrs, Volume
1.14 cfs @ 11.97 hrs, Volume

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

6

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
[Tiies]

Outflow



5.58"
Page 13

Printed 9/13/2016

Type Il 24-hr 10-year Rainfall
for 10-year event

Summary for Reach DP2: Design Point 2

0.630 ac, 58.21% Impervious, Inflow Depth = 4.33"

-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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16-029 Post-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 25-year Rainfall=6.35"

Printed 9/13/2016
Page 14

Runoff

Summary for Subcatchment P1: AREA P1

1.33cfs @ 11.97 hrs, Volume=

0.067 af, Depth= 4.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=6.35"

Area (sf)

CN Description

4,016
3,164

98
74

Paved parking, HSG C
>75% Grass cover, Good, HSG C

7,180
3,164
4,016

Tc
(min)

Length
(feet)

87 Weighted Average
44.07% Pervious Area

55.93% Impervious Area

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

4.7 17

0.9 6
0.4 4

0.1 4

0.0200 0.06
0.1670 0.11
0.4760 0.16

0.0200 0.82

Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Smooth surfaces

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.011 P2=4.08"

6.1 31

Total

Subcatchment P1: AREA P1

Hydrograph
N INIIIBInIIn
o yenzanr
| Esyesranaiseay
1 | RunoffArea=7180sf

.| |  Runoff Volume=0.067 af |

|| runoiDepin=ass

! 1  FlowLength=31"
o  eimn
1l o

| | | |
02 4 6 8 1012141618202224262830323436384042444648505254565860626466687072

Time (hours)
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Page 15

Type Il 24-hr 25-year Rainfall
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Summary for Subcatchment P2: AREA P2

0.267 af, Depth= 5.08"

4.00cfs @ 12.06 hrs, Volume

Runoff

0.00-72.00 hrs, dt=0.01 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-year Rainfall

=6.35"

CN Description

Area (sf)

>75% Grass cover, Good, HSG C

89 Gravel roads, HSG C

89 Weighted Average
58.21% Impervious Area

Paved parking, HSG C
41.79% Pervious Area

98
74

15,979
10,090

1,381
27,450
11,471
15,979

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Sheet Flow,

0.11

94 0.0425

13.7

=0.410 P2=4.08"

Grass: Bermuda n

Sheet Flow,

0.18

6 0.5000

0.6

=0.410 P2=4.08"

Grass: Bermuda n

Sheet Flow,

1.53

15 0.0500

0.2

0.011 P2=4.08"

Smooth surfaces n

115 Total

14.5

Subcatchment P2: AREA P2

Hydrograph

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

HHHH4,HMmev‘wﬁ”wm”m@w”wmwmnmwwwwwww
 I®o~S8TETR
N OeDOe SN 2
R B | S S| S~ o 1) RS
| f— | |
\\\\\,\e\\a\ﬂ\\_o_\\m\,\g\l\\\, \\\\\\\\
e NU S
. XS geg2oco
1\\\”\T\\a\ml\u\\D\”L\\_\d\L \\\\\\\\
- ==z
\\\\\” \\\\\ r\A\\O\\O\TO\\\\\\” \\\\\\\\
oo G A S
Lo y\\ﬁuwﬁ\\\u\\,\\\\\\\\\, \\\\\\\\
J‘Lfll_lm\o‘DnL, ““““ o
N B 5 c B B
llp,llz‘ﬂnlu“l_ ““““ o
e
(s40) moj4

Time (hours)



6.35"
Page 16

Printed 9/13/2016

Type Il 24-hr 25-year Rainfall
for 25-year event

Summary for Reach DP1: Design Point 1

0.165 ac, 55.93% Impervious, Inflow Depth = 4.85"

-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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6.35"

Printed 9/13/2016

Type Il 24-hr 25-year Rainfall

-Development
Prepared by Hewlett-Packard Company

16-029 Post

Page 17

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Summary for Reach DP2: Design Point 2

5.08" for 25-year event

0.630 ac, 58.21% Impervious, Inflow Depth

Inflow Area
Inflow

0.267 af

400cfs@ 12.06 hrs, Volume
4.00cfs@ 12.06 hrs, Volume

0.0 min

0%, Lag

0.267 af, Atten

Outflow

0.00-72.00 hrs, dt=0.01 hrs/ 2

Routing by Dyn-Stor-Ind method, Time Span

Reach DP2: Design Point 2
Hydrograph

= Outflow

= Inflow

t---

(sy0) mol4

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)

6



16-029 Post-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 50-year Rainfall=6.99"

Printed 9/13/2016

Page 18

Summary for Subcatchment P1:

Runoff = 1.49cfs @ 11.97 hrs, Volume= 0.075

AREA P1

af, Depth= 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50-year Rainfall=6.99"

Area (sf) CN Description

4,016
3,164

98
74

Paved parking, HSG C
>75% Grass cover, Good, HSG C

7,180 87 Weighted Average

Tc

3,164
4,016

Length

44.07% Pervious Area
55.93% Impervious Area

Slope Velocity Capacity Description

(min)

(feet)

(ft/ft)

(ft/sec)

(cfs)

4.7

0.9

0.4

0.1

17

6

4

4

0.0200

0.1670

0.4760

0.0200

0.06

0.11

0.16

0.82

Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Smooth surfaces

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.011 P2=4.08"

6.1 31

Total

Subcatchment P1: AREA P1

Hydrograph

=
|

Flow (cfs)

50-year Ramfallh6 99"
Runoff Area=7,180 sf

~ Runoff Volume=0.075 af
Runoff Depth=5.47"

hr

24-

‘:Ty

e‘|‘|

p

Flow Len‘ th=31
C*6 l min‘
CN*S?

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



16-029 Post-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 50-year Rainfall=6.99"

Printed 9/13/2016
Page 19

Summary for Subcatchment P2: AREA P2

Runoff = 447 cfs @ 12.06 hrs, Volume=

0.299 af, Depth= 5.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50-year Rainfall=6.99"

Area (sf)

CN

Description

15,979
10,090
1,381

98
74
89

Paved parking, HSG C
>75% Grass cover, Good, HSG C
Gravel roads, HSG C

Tc
(min)

27,450
11,471
15,979

Length
(feet)

89 Weighted Average
41.79% Pervious Area

58.21% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

13.7

0.6

0.2

94

6

15

0.0425

0.5000

0.0500

0.11

0.18

1.53

Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
Sheet Flow,
Smooth surfaces n=0.011 P2=4.08"

14.5

Total

Subcatchment P2: AREA P2

Hydrograph

[é)]

Flow (cfs)

0_

T

|

|

|

|

|

|

|
- -
|

T
|
|
|
|
|
|
|
o
|
|
|
\

Ru‘

Ru

T T T

[ T

[ T

[ T

[ T

[ T

[ T

[ T
Il el il el

[ T
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[ T
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[ T

[ T
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[ T

[ T
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[ T

[ T

[ T

[ T

[ T

[ T

[ T
T

[ T

[ T

[ T

[ T

[ T

[ T

[ T

50-year Ral‘

fall=6.99"

off Areaﬂ27,‘450 sf |
ff Volume=0.299 af |
Runoff Depth=5.70"
Flow I;ength 11
TC“'14 5min

0 2 4 6 8 101214 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)



6.99"
Page 20

Printed 9/13/2016

for 50-year event

Type Il 24-hr 50-year Rainfall
547"

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.165 ac, 55.93% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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6.99"

Printed 9/13/2016

Type Il 24-hr 50-year Rainfall

-Development
Prepared by Hewlett-Packard Company

16-029 Post

Page 21

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Summary for Reach DP2: Design Point 2

5.70" for 50-year event

0.630 ac, 58.21% Impervious, Inflow Depth

Inflow Area
Inflow

0.299 af

447 cfs@ 12.06 hrs, Volume

0.0 min

0%, Lag

= 0.299 af, Atten

447 cfs @ 12.06 hrs, Volume

Outflow

0.00-72.00 hrs, dt=0.01 hrs/ 2

Routing by Dyn-Stor-Ind method, Time Span

Reach DP2: Design Point 2
Hydrograph
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16-029 Post-Development
Prepared by Hewlett-Packard Company

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 100-year Rainfall=7.70"
Printed 9/13/2016
Page 22

Summary for Subcatchment P1: AREA P1

Runoff 1.66cfs @ 11.97 hrs, Volume=

0.085 af, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100-year Rainfall=7.70"

Area (sf) CN Description

4,016
3,164

98
74

Paved parking, HSG C
>75% Grass cover, Good, HSG C

7,180
3,164
4,016

87 Weighted Average
44.07% Pervious Area

55.93% Impervious Area

Tc
(min)

Length
(feet)

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

4.7 17 0.0200 0.06

0.9 6 0.1670 0.11

0.4 4 0.4760 0.16

0.1 4 0.0200 0.82

Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Grass: Bermuda
Sheet Flow,
Smooth surfaces

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.410 P2=4.08"

n=0.011 P2=4.08"

6.1 31 Total

Subcatchment P1: AREA P1

Hydrograph

0-

1

=
|

Flow (cfs)

"ye
Runoff Area—7,‘180 Sf

43444444

ar Ralnfall~7 70"

C*6 l min‘
CN*S

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



16-029 Post-Development

Prepared by Hewlett-Packard Company
HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

Type Il 24-hr 100-year Rainfall=7.70"

Printed 9/13/2016

Page 23

Runoff

Summary for Subcatchment P2: AREA P2

498 cfs @ 12.06 hrs, Volume=

0.336 af, Depth= 6.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-year Rainfall=7.70"

Area (sf) CN Description
15,979 98 Paved parking, HSG C
10,090 74 >75% Grass cover, Good, HSG C
1,381 89 Gravel roads, HSG C
27,450 89 Weighted Average
11,471 41.79% Pervious Area
15,979 58.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 94 0.0425 0.11 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.6 6 0.5000 0.18 Sheet Flow,
Grass: Bermuda n=0.410 P2=4.08"
0.2 15 0.0500 1.53 Sheet Flow,
Smooth surfaces n=0.011 P2=4.08"
14.5 115 Total
Subcatchment P2: AREA P2
Hydrograph
TV dmmmt ) | e
L S el e e e B e B B B H B B e e e s e e e el el e e e e e e R Rl T Tl s S
:lllllllllllllllllllllllll-lr‘e||24-‘l‘ll
J . 100-year Ramfalw 70 N
R Ru‘offAreaﬂ27,‘4505f3
o ggﬁtfi,,i,fiﬁi,,,,i,J,JﬁiﬁifJfJ,,1,,i,j,1,,LiEunp,f,f,,\(ofl,um,e,—,();\a%@fj
:| |  Runoff Depth=6.39"
l 1  Flowlength=115" |
0  Tc=l45min
r 4 - CN=89
e e S S S RS R A
0_' | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

0 2 4 6 8 101214 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)



7.70"
Page 24

Printed 9/13/2016

for 100-year event

6.16"

Type Il 24-hr 100-year Rainfall

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP1: Design Point 1
0.165 ac, 55.93% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
Inflow

= Inflow
= Outflow

0.0 min

0%, Lag
6

0.085 af
0.085 af, Atten

0.00-72.00 hrs, dt=0.01 hrs/ 2

Time (hours)

Hydrograph

Reach DP1: Design Point 1
I

1.66cfs @ 11.97 hrs, Volume
1.66 cfs @ 11.97 hrs, Volume

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

6

(sy0) mol4

Routing by Dyn-Stor-Ind method, Time Span
[Teocs]

Outflow



7.70"
Page 25

Printed 9/13/2016

for 100-year event

6.39"

Type Il 24-hr 100-year Rainfall

-Development
Prepared by Hewlett-Packard Company
Summary for Reach DP2: Design Point 2
0.630 ac, 58.21% Impervious, Inflow Depth

HydroCAD® 10.00 s/n 07912 © 2013 HydroCAD Software Solutions LLC

16-029 Post
Inflow Area
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APPENDIX

e IN-SITU SOIL ANALYSIS
e VICINTY MAP
e AERIAL MAP

EIDIG

LANDSCAPE ARCHITECTURE
CIVIL ENGINEERING
ENVIRONMENTAL PLANNING



Hydrologic Soil Group—Craighead County, Arkansas
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Hydrologic Soil Group—Craighead County, Arkansas

MAP LEGEND
Area of Interest (AOI) (] (e}
Area of Interest (AOI) ‘ = c/D
Soils ‘ = D
Soil Rating Polygons

|:| A (] Not rated or not available
|:| AD Water Features
|:| Streams and Canals

B

Transportation
B s&D 4+  Rails
|:| c — Interstate Highways
|:| C/o US Routes
l:l D Major Roads
[ ] Notrated or not available Local Roads
Soil Rating Lines Background

A e Aerial Photography
mm AID
-]
wm B/D
o C
e C/D
mee D
L Not rated or not available

Soil Rating Points

A
A/D
B
B/D

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Craighead County, Arkansas
Survey Area Data:  Version 15, Sep 28, 2015

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed: Feb 22, 2011—Oct 9,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group—Craighead County, Arkansas

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Craighead County, Arkansas (AR031)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
30 Loring silt loam, 3 to 8 C 4.5 46.2%
percent slopes
31 Loring silt loam,8t0o 12 |C 5.2 53.8%
percent slopes
Totals for Area of Interest 9.7 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition
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Hydrologic Soil Group—Craighead County, Arkansas

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Know what's below.
Call before you dig.
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