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Cobey Creek 2nd Plat

Intersection of Cobey Creek Drive and Hwy-150

PL2022092

Clayton Properties Group DBA Summit Homes KC

Garrett Cates - Anderson Engineering Inc.
941 W 141st Ter., Suite A

Kansas City, MO 64145
gcates@ae-inc.com

X
(913) 284-9362

Seeking relief from Section 5608.4(C)(1) for the "peripheral drainage issue" that is inherent in most residential
subdivisions due to grading changes during construction to lessen the drainage area in a particular portion of the
project, and hence the peak runoff from those particular areas when compared to the pre-developed condition.



 

 

AndersonEngineeringInc.com 
941 W 141st Terrace Suite A 

Kansas City, MO 64145 
816-777-0400 

 
 

August 26, 2022 
 
Deputy Director of Public Works/City Engineer 
Public Works 
220 SE Green Street 
Lee’s Summit, Missouri 64063 
 
Re:  Cobey Creek - Peripheral Drainage Waiver Request  
 
Cobey Creek is a multi-phase mixed-use development that is made up of 
primarily single-family and two-family residential homes. The development was 
started by JCM Development, LLC in 2018, and hired HG Consultants to complete 
the Preliminary Development Plan, Master Drainage Study, and 1st Plat design 
drawings. Due to a change in ownership to Summit Homes KC following the 
completion of Phase 1 of the development, Anderson Engineering Inc. has been 
hired to develop the remaining design and construction documents necessary to 
complete the project. Discussed in the Master Drainage Plan that was completed 
and approved with the 1st Plat (Phase 1), is the inherent drainage issue referred 
to as “fringe drainage” or “peripheral drainage”. This issue is a result of grading 
changes during construction to lessen the drainage area in a particular portion of 
the project, and hence, the peak runoff from those particular areas when 
compared to the pre-development condition. Due to the challenges meeting 
Section 5608.4(C)(1) of the City of Lee’s Summit Design and Construction 
Manual, the developer is seeking a waiver relief to allow these peripheral 
drainage areas that cannot feasibly be captured by the provided wet and dry 
detention basins, and therefore allow them to be released to adjacent properties 
at flow rates that are still significantly less than the pre-developed condition. The 
following paragraphs summarize the results of a micro drainage analysis that was 
conducted to assess the pre-deevelopment, intermediate, and post-
development drainage areas depicted in Exhibit A (pre-construction), Exhibit B 
(after phase 2 is completed) and Exhibit C (fully developed site), located in 
Appendix A.   
 
There are two peripheral drainage areas located within the Cobey Creek 
development, which are referred to as the “North” and “South” peripheral 
drainage areas in this analysis. The composite curve numbers for each of these 
areas are set to increase due to an increase in impervious area. Even with this 
increase in composite curve numbers however, the overall runoff is being 
reduced because of a decrease in total area from pre-phase 2 construction to a 
fully developed site. The North peripheral drainage area is reducing in size from 



 

14.7 acres pre-construction, to 3.74 acres after phase 2, and 2.51 acres once the 
site is fully developed. The South peripheral drainage area is reducing in size 
from 1.75 acres pre-construction to 1.12 acres once phase 2 is complete as well 
as once fully developed. Therefore, the total contributing drainage area is 
reducing by a total of 12.7 acres, or approximately 86%. This decrease in area is 
more than enough to account for the increase in the composite curve number, 
which ultimately results to a net decrease in runoff for the peripheral drainage 
areas. 
 
To model the total runoff for the peripheral drainage areas, Hydraflow 
Hydragraphs software extension for AutoDesk Civil 3d was utilized. Using the SCS 
TR-55 method and a Type-ll 24-hour rainfall distribution, hydrographs for a 2-
year, 10-year, and 100-year stormwater event were analyzed. Table 1 and Table 
2 summarize the peak flow values from the Hydraflow model and can be further 
analyzed in the attached stormwater model output included in Appendix B. The 
analysis confirms that the stormwater runoff for each of the peripheral drainage 
areas decreases in the intermediate and fully-developed condition, due to the 
decrease in contributing drainage area. 

 
 

 
 
 
 

 
 
Due to the decrease in runoff to the adjacent properties within the peripheral 
drainage areas identified in this analysis, no downstream impacts are anticipated 
once phase 2 is completed as well as once the site is fully developed, and a 
waiver to the comprehensive control measures defined under Section 
5608.4(C)(1) is requested for the Cobey Creek Development. 

 
Anderson Engineering, Inc. 
 
 
 
Garrett Cates, P.E. 
GCates@ae-inc.com 

Table 1: Pre vs Post North Runoff Summary 
 Pre Inter Post Percent Reduction Inter Percent Reduction Post 

2-yr 28.5 8.48 7.69 70.2 73.0 
10-yr 60.68 17.52 14.26 71.1 76.5 

100-yr 125.76 35.62 26.57 71.7 78.9 

Table 2: Pre vs Post South Runoff Summary 
 Pre Inter Post Percent Reduction 

2-yr 3.10 2.78 2.78 10.3 
10-yr 6.52 5.57 5.57 14.6 

100-yr 13.35 11.03 11.03 17.4 

08/26/22



 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



W W W W W W W W W W W W W W W W W W W

SHANAHAN

DOC. NO. 2006I0017875

D & J DEVELOPMENT CO.

DOC. NO. 1966I0895628

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

KNOTT HOLDING COMPANY

DOC. NO. 2015E0069648 &

DOC. NO. 2015E0074418

RHODE

DOC. NO. 2015E0091691

CITY OF GREENWOOD

DOC. NO. 2014E0050713

CITY OF GREENWOOD

DOC. NO. 2014E0050713

SS SS

SS

SS

SS
SS

SS
SS

SS

SS SS

SS
SS

SS

SSSS

SSSSSS
SSSS

SSSS

>

W W W

W

W
W W W W W W W W W W W

W

W

W

W

W

W

W

W

W

W

W

W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W

W
W

W
W

W
W

W
W

W

W W W W
W W W

1

2

3

4

5

6

7 13

14

15

16

17

18

19

20

21 22

23

24

25

26

27

28

29

30

1211
1098

TRACT G
OPEN

SPACE
151150149148147146145144143142141140

152 153 154 155 156 157 158 159

TRACT E
OPEN

SPACE

TRACT H
EX. DRY

DETENTION

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
ePT

ePT
e FC

M
N

FC
M

N

FC
M

N

FC
M

N

PT
e

PT
ePT

e

C

C

C

CPT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
ePT

e

PT
e

G

GG
G

FO

G

EXISTING WET
DETENTION

EXISTING WET
DETENTION

℄ CORBIN DRIVE

℄
 

C
AR

TE
R

 R
O

AD

℄
 

D
AV

ID
 R

O
AD

℄
 

CO
BE

Y 
CR

EE
K 

DR
IV

E

℄
 

G
IL

LE
TT

E 
ST

R
EE

T

℄ COBEY CREEK DRIVE

℄ CORBIN DRIVE

℄ DOC HENRY ROAD

5.0%

5.2
%

8.5
%

8.3
%

4.3%

3.3%

4.8%

2.1%

4.3%

5.
9%

5.
5%

3.
0%

5.
3%

C
C

O
PY

R
IG

H
T 

AN
D

ER
SO

N
 E

N
G

IN
EE

R
IN

G
, I

N
C

. 2
02

2

D
R

AW
IN

G
 IN

FO
.

BY

JO
B 

N
U

M
BE

R
:

IS
SU

ED
 F

O
R

:

D
AT

E:

C
H

EC
K 

BY
:

D
R

AW
N

 B
Y:

D
AT

E
D

ES
C

R
IP

TI
O

N
N

O
.

R
EV

IS
IO

N
S

LI
C

EN
SE

 N
O

.

EN
G

IN
EE

R
S 

  S
U

R
VE

YO
R

S 
  L

AB
O

R
AT

O
R

IE
S 

  D
R

IL
LI

N
G

94
1 

W
 1

41
ST

 T
ER

R
. S

TE
 A

   
 K

AN
SA

S 
C

IT
Y,

 M
O

 6
41

45
   

 P
H

O
N

E 
(8

16
) 7

77
-0

40
0

A 
LI

C
EN

SE
D

 M
IS

SO
U

R
I E

N
G

IN
EE

R
IN

G
 &

 S
U

R
VE

YI
N

G
 C

O
R

PO
R

AT
IO

N
 - 

LC
 6

2

SHEET NUMBER

OFOF

21
KC

10
06

0

C
LA

YT
O

N
 P

R
O

PE
R

TI
ES

 G
R

O
U

P

S2
9,

 T
47

N
, R

31
W

LE
E'

S 
SU

M
M

IT
, J

AC
KS

O
N

 C
O

U
N

TY
, M

IS
SO

U
R

I

03
/1

4/
20

22

PJG
C

PE
-2

02
10

25
08

9

FO
R

 R
EV

IE
W

C
O

BE
Y 

C
R

EE
K 

- 2
N

D
 P

LA
T 

- S
TR

EE
T,

 S
TO

R
M

, &
 E

R
O

SI
O

N

G
C

5/
11

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
1.

G
C

7/
22

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
2.

C
A

8/
26

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
3.

EXHIBIT A

EX
IS

TI
N

G
 D

R
AI

N
AG

E 
AR

EA
S

LEGEND

EXISTING WET
DETENTION DRAINAGE

AREA = 16.73-ac

EXISTING
PERIPHERAL
UNDETAINED

DRAINAGE AREA
SOUTH = 1.75-ac

EXISTING DRY
DETENTION

DRAINAGE AREA
= 75.19-ac

EXISTING PERIPHERAL
UNDETAINED  DRAINAGE
AREA NORTH = 14.70-ac

EXISTING DRY
DETENTION

OUTLET POINT

EXISTING WET
DETENTION

OUTLET POINT

(B
EF

O
R

E 
PH

AS
E 

2)
08

/2
6/

20
22



W W W W W W W W W W W W W W W W W W W

SHANAHAN

DOC. NO. 2006I0017875

D & J DEVELOPMENT CO.

DOC. NO. 1966I0895628

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

KNOTT HOLDING COMPANY

DOC. NO. 2015E0069648 &

DOC. NO. 2015E0074418

RHODE

DOC. NO. 2015E0091691

CITY OF GREENWOOD

DOC. NO. 2014E0050713

CITY OF GREENWOOD

DOC. NO. 2014E0050713

SS SS

SS

SS

SS
SS

SS
SS

SS

SS SS

SS
SS

SS

SSSS

SSSSSS
SSSS

SSSS

>

W W W

W

W
W W W W W W W W W W W

W

W

W

W

W

W

W

W

W

W

W

W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W

W
W

W
W

W
W

W
W

W

W W W W
W W W

1

2

3

4

5

6

7 13

14

15

16

17

18

19

20

21 22

23

24

25

26

27

28

29

30

1211
1098

TRACT G
OPEN

SPACE
151150149148147146145144143142141140

152 153 154 155 156 157 158 159

TRACT E
OPEN

SPACE

TRACT H
EX. DRY

DETENTION

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
ePT

ePT
e FC

M
N

FC
M

N

FC
M

N

FC
M

N

PT
e

PT
ePT

e

C

C

C

CPT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
ePT

e

PT
e

G

GG
G

FO

G

EXISTING WET
DETENTION

EXISTING WET
DETENTION

℄ CORBIN DRIVE

℄
 

C
AR

TE
R

 R
O

AD

℄
 

D
AV

ID
 R

O
AD

℄
 

CO
BE

Y 
CR

EE
K 

DR
IV

E

℄
 

G
IL

LE
TT

E 
ST

R
EE

T

℄ COBEY CREEK DRIVE

℄ CORBIN DRIVE

℄ DOC HENRY ROAD

TRACT J

SS SS SS SS

SS

SS

SS

SS

SS

SS
SS

SS

SS
SS

SS SS

SS
SS

SS
SS

SS
SS

SS

SS

SS

SS

SS

SS SS

SS

SS

SS

SS

SS

SS

ONL
Y

ONL
Y

12
''W

12''W

12''W
12''W 12''W 12''W 12''W

12''W

12''W

12''W

8''W

8''W

8''W

8''W

8''W
8''W

8''W

8''W 8''W 8''W 8''W 8''W 8''W 8''W

8''W
8''W8''W

12''W 12''W

12''W

12''W

12''W

12''W
12''W

W

SS

160 161 162

163164165166167168169170171172173

174 175 176 177 178 179 180 181 182 183 184

32

31

200
201 202

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

236
235

237

238

239

240

241

242

243

244

245

246

247

248

249

250

221 222 223 224 225 226 227 228 229

230

231

232233

234

203 204

33

34

35

36

37

38

39

40

41

43
4445

46 47

48

49

50

51

52

53

54

55

56

57

58

59

64

63

62

61

60

74

73

72

71

70

LOT 187
1.94 AC

LOT 186
1.91 AC

LOT 185
3.45 AC

TRACT C
OPEN SPACE

0.41 AC

TRACT D
2.11 AC

42

7776

75

6667
68

69

65

8''W 8''W

8''W

8''W

8''W
8''W

8''W

8''W

8''W

8''W

8''W

12''W

8''W

8''W

8''
W

8''W

8'
'W

8'
'W

8'
'W

8''
W

8''W

8''W

8''W
8''W

8''W
8''W

8''W

8''W

8''W

12''W 12''W 12''W 12''W

8''W
8''W

8''W
8''W

8''W
8''W

8''W
8''W

8''W
8''W

8''W 8''W 8''W 8''W 8''W

8''
W

℄ GREENWAY STREET

℄
 

KI
N

G
S 

TR
EE

 D
R

IV
E

℄
 

IN
D

IG
O

 S
TR

EE
T

℄ CATES WAY

℄ SUNSET RIDGE

℄
C

O
B

E
Y

C
R

E
E

K
D

R
IV

E

℄ CARTER ROAD

℄
 

AM
AR

A 
D

R
IV

E

℄ FAIRBROOK DRIVE

℄
 

AM
AR

A 
D

R
IV

E

TRACT A
WET DETENTION

1.43 AC

TRACT I

TRACT H

TRACT G

TRACT F

TRACT E

TRACT B
EX. WET

DETENTION
2.48 AC

SS

SS

℄
G

IL
LE

TT
E

S
TR

EE
T

R/W

4.5
%

5.1
%

6.
9%

5.5%

14.3%

3.2%

5.9%

9.
6%

2.5%

5.
3%

1.7%

1.
0%

2.2%

3.
6%

3.
6%

3.8%

5.
0%

8.3%

C
C

O
PY

R
IG

H
T 

AN
D

ER
SO

N
 E

N
G

IN
EE

R
IN

G
, I

N
C

. 2
02

2

D
R

AW
IN

G
 IN

FO
.

BY

JO
B 

N
U

M
BE

R
:

IS
SU

ED
 F

O
R

:

D
AT

E:

C
H

EC
K 

BY
:

D
R

AW
N

 B
Y:

D
AT

E
D

ES
C

R
IP

TI
O

N
N

O
.

R
EV

IS
IO

N
S

LI
C

EN
SE

 N
O

.

EN
G

IN
EE

R
S 

  S
U

R
VE

YO
R

S 
  L

AB
O

R
AT

O
R

IE
S 

  D
R

IL
LI

N
G

94
1 

W
 1

41
ST

 T
ER

R
. S

TE
 A

   
 K

AN
SA

S 
C

IT
Y,

 M
O

 6
41

45
   

 P
H

O
N

E 
(8

16
) 7

77
-0

40
0

A 
LI

C
EN

SE
D

 M
IS

SO
U

R
I E

N
G

IN
EE

R
IN

G
 &

 S
U

R
VE

YI
N

G
 C

O
R

PO
R

AT
IO

N
 - 

LC
 6

2

SHEET NUMBER

OFOF

21
KC

10
06

0

C
LA

YT
O

N
 P

R
O

PE
R

TI
ES

 G
R

O
U

P

S2
9,

 T
47

N
, R

31
W

LE
E'

S 
SU

M
M

IT
, J

AC
KS

O
N

 C
O

U
N

TY
, M

IS
SO

U
R

I

03
/1

4/
20

22

PJG
C

PE
-2

02
10

25
08

9

FO
R

 R
EV

IE
W

C
O

BE
Y 

C
R

EE
K 

- 2
N

D
 P

LA
T 

- S
TR

EE
T,

 S
TO

R
M

, &
 E

R
O

SI
O

N

G
C

5/
11

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
1.

G
C

7/
22

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
2.

C
A

8/
26

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
3.

EXHIBIT B

(A
FT

ER
 P

H
AS

E 
2)

LEGEND

PROPOSED WET
DETENTION DRAINAGE

AREA = 2.80-ac
CN = 74

TC = 33.5 min.

EXISTING WET
DETENTION
DRAINAGE

AREA = 6.98-ac

PROPOSED
PERIPHERAL
UNDETAINED

DRAINAGE
AREA SOUTH

= 1.12-ac

EXISTING DRY
DETENTION

AREA = 93.79-ac

PROPOSED PERIPHERAL
UNDETAINED  DRAINAGE

AREA NORTH = 3.74-ac
(AFTER PHASE 2 ONLY)

PROPOSED WET
DETENTION

BASIN

EXISTING DRY
DETENTION

OUTLET POINT

EXISTING WET
DETENTION

OUTLET POINT

PR
O

PO
SE

D
 D

R
AI

N
AG

E 
AR

EA
S

08
/2

6/
20

22



W W W W W W W W W W W W W W W W W W W

SHANAHAN

DOC. NO. 2006I0017875

D & J DEVELOPMENT CO.

DOC. NO. 1966I0895628

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

G
AS

KNOTT HOLDING COMPANY

DOC. NO. 2015E0069648 &

DOC. NO. 2015E0074418

RHODE

DOC. NO. 2015E0091691

CITY OF GREENWOOD

DOC. NO. 2014E0050713

CITY OF GREENWOOD

DOC. NO. 2014E0050713

SS SS

SS

SS

SS
SS

SS
SS

SS

SS SS

SS
SS

SS

SSSS

SSSSSS
SSSS

SSSS

>

W W W

W

W
W W W W W W W W W W W

W

W

W

W

W

W

W

W

W

W

W

W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W

W
W

W
W

W
W

W
W

W

W W W W
W W W

1

2

3

4

5

6

7 13

14

15

16

17

18

19

20

21 22

23

24

25

26

27

28

29

30

1211
1098

TRACT G
OPEN

SPACE
151150149148147146145144143142141140

152 153 154 155 156 157 158 159

TRACT E
OPEN

SPACE

TRACT H
EX. DRY

DETENTION

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
ePT

ePT
e FC

M
N

FC
M

N

FC
M

N

FC
M

N

PT
e

PT
ePT

e

C

C

C

CPT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
e

PT
ePT

e

PT
e

G

GG
G

FO

G

EXISTING WET
DETENTION

EXISTING WET
DETENTION

℄ CORBIN DRIVE

℄
 

C
AR

TE
R

 R
O

AD

℄
 

D
AV

ID
 R

O
AD

℄
 

CO
BE

Y 
CR

EE
K 

DR
IV

E

℄
 

G
IL

LE
TT

E 
ST

R
EE

T

℄ COBEY CREEK DRIVE

℄ CORBIN DRIVE

℄ DOC HENRY ROAD

TRACT J

W
W

W
W

W
W

W
W

W
W

W
W

SS
SS

SS
SS

W

W

W
W

W
W

W W W W
W

W
W

W
W

W
W

W W

SS
SS

SS

SS

SS
SS

SS SS SS SS

SS

SS

SS

SS

SS

SS
SS

SS

SS
SS

SS SS

SS
SS

SS
SS

SS
SS

SS

SS

SS SS

SS

SS

SS

SS SS

SS

SS

SS

SS

SS

SS

285

273

272

271

270

269

268

260

259

258

257

256

255

310 309 308 307 306
305 304 303

302

301

300

299

298

297

296

295

294

293

292

291

290289

288

287

286

284

283

282

281

280

279

278

277

276

275

274

267

266

265264

263

262

261

254

253

252

251

311

ONL
Y

ONL
Y

12
''W

12''W

12''W
12''W 12''W 12''W 12''W

12''W

12''W

12''W

8''W

8''W

8''W

8''W

8''W
8''W

8''W

8''W 8''W 8''W 8''W 8''W 8''W 8''W

8''W
8''W8''W

12''W 12''W

12''W

12''W

12''W

12''W
12''W

W

SS

160 161 162

163164165166167168169170171172173

174 175 176 177 178 179 180 181 182 183 184

32

31

200
201 202

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

236
235

237

238

239

240

241

242

243

244

245

246

247

248

249

250

221 222 223 224 225 226 227 228 229

230

231

232233

234

203 204

33

34

35

36

37

38

39

40

41

43
4445

46 47

48

49

50

51

52

53

54

55

56

57

58

59

64

63

62

61

60

74

73

72

71

70

LOT 187
1.94 AC

LOT 186
1.91 AC

LOT 185
3.45 AC

TRACT C
OPEN SPACE

0.41 AC

TRACT D
2.11 AC

42

7776

75

6667
68

69

65

8''W 8''W

8''W

8''W

8''W
8''W

8''W

8''W

8''W

8''W

8''W

12''W

8''W

8''W

8''
W

8''W

8'
'W

8'
'W

8'
'W

8''
W

8''W

8''W

8''W
8''W

8''W
8''W

8''W

8''W

8''W

12''W 12''W 12''W 12''W

8''W
8''W

8''W
8''W

8''W
8''W

8''W
8''W

8''W
8''W

8''W 8''W 8''W 8''W 8''W

8''
W

℄ GREENWAY STREET

℄
 

KI
N

G
S 

TR
EE

 D
R

IV
E

℄
 

IN
D

IG
O

 S
TR

EE
T

℄ CATES WAY

℄ SUNSET RIDGE

℄
C

O
B

E
Y

C
R

E
E

K
D

R
IV

E

℄ CARTER ROAD

℄
 

AM
AR

A 
D

R
IV

E

℄ FAIRBROOK DRIVE

℄
 

R
ED

ST
O

N
E 

R
O

AD

℄
 

AM
AR

A 
D

R
IV

E

℄
 

R
ED

ST
O

N
E 

R
O

AD

TRACT A
WET DETENTION

1.43 AC

TRACT I

TRACT H

TRACT G

TRACT F

TRACT E

TRACT B
EX. WET

DETENTION
2.48 AC

SS

SS

℄
G

IL
LE

TT
E

S
TR

EE
T

R/W

5.0%

5.2
%

8.5
%

8.3
%

8.
6%

14.5%

14.8%

C
C

O
PY

R
IG

H
T 

AN
D

ER
SO

N
 E

N
G

IN
EE

R
IN

G
, I

N
C

. 2
02

2

D
R

AW
IN

G
 IN

FO
.

BY

JO
B 

N
U

M
BE

R
:

IS
SU

ED
 F

O
R

:

D
AT

E:

C
H

EC
K 

BY
:

D
R

AW
N

 B
Y:

D
AT

E
D

ES
C

R
IP

TI
O

N
N

O
.

R
EV

IS
IO

N
S

LI
C

EN
SE

 N
O

.

EN
G

IN
EE

R
S 

  S
U

R
VE

YO
R

S 
  L

AB
O

R
AT

O
R

IE
S 

  D
R

IL
LI

N
G

94
1 

W
 1

41
ST

 T
ER

R
. S

TE
 A

   
 K

AN
SA

S 
C

IT
Y,

 M
O

 6
41

45
   

 P
H

O
N

E 
(8

16
) 7

77
-0

40
0

A 
LI

C
EN

SE
D

 M
IS

SO
U

R
I E

N
G

IN
EE

R
IN

G
 &

 S
U

R
VE

YI
N

G
 C

O
R

PO
R

AT
IO

N
 - 

LC
 6

2

SHEET NUMBER

OFOF

21
KC

10
06

0

C
LA

YT
O

N
 P

R
O

PE
R

TI
ES

 G
R

O
U

P

S2
9,

 T
47

N
, R

31
W

LE
E'

S 
SU

M
M

IT
, J

AC
KS

O
N

 C
O

U
N

TY
, M

IS
SO

U
R

I

03
/1

4/
20

22

PJG
C

PE
-2

02
10

25
08

9

FO
R

 R
EV

IE
W

C
O

BE
Y 

C
R

EE
K 

- 2
N

D
 P

LA
T 

- S
TR

EE
T,

 S
TO

R
M

, &
 E

R
O

SI
O

N

G
C

5/
11

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
1.

G
C

7/
22

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
2.

C
A

8/
26

/2
2

R
EV

IS
ED

 P
ER

 C
IT

Y 
C

O
M

M
EN

T
3.

EXHIBIT C

(F
U

LL
Y 

D
EV

EL
O

PE
D

 C
O

N
D

IT
IO

N
)

LEGEND

PROPOSED WET
DETENTION DRAINAGE

AREA = 2.80-ac
CN = 74

TC = 33.5 min.

EXISTING WET
DETENTION
DRAINAGE

AREA = 6.98-ac

PROPOSED
PERIPHERAL
UNDETAINED

DRAINAGE
AREA SOUTH

= 1.12-ac

EXISTING DRY
DETENTION

AREA = 95.02-ac

PROPOSED PERIPHERAL
UNDETAINED  DRAINAGE

AREA NORTH = 2.51-ac

PROPOSED WET
DETENTION

BASIN

EXISTING DRY
DETENTION

OUTLET POINT

EXISTING WET
DETENTION

OUTLET POINT

PR
O

PO
SE

D
 D

R
AI

N
AG

E 
AR

EA
S

08
/2

6/
20

22



 

 
 
 
 
 
 

APPENDIX B 
 
 
 



1 2

3

4 5

6

7 8

9

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Project: G:\Shared drives\KC10 - Land Development\Projects\2021\21KC10060 Cobey Creek Residential\01 CIVIL\02-R&D\Drainage\WAIVER REQUEST REPORT\2022.08.26 - PERIPHERAL DRAINAGE MODEL.gpwFriday, 08 / 26 / 2022

Hyd. Origin Description

Legend

1 SCS Runoff Exisitng Peripheral Drainage Area North
2 SCS Runoff Existing Peripheral Drainage Area South
3 Combine Total Existing Peripheral Drainage Area
4 SCS Runoff Proposed North Drainage Area
5 SCS Runoff Proposed South drainage Area
6 Combine Total Proposed Peripheral Drainage Area
7 SCS Runoff Intermediate South drainage Area
8 SCS Runoff Intermediate Drainage Area North
9 Combine Intermediate Peripheral Area



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 19.79 28.50 ------- ------- 60.68 ------- ------- 125.76 Exisitng Peripheral Drainage Area No

2 SCS Runoff ------ 2.163 3.095 ------- ------- 6.523 ------- ------- 13.35 Existing Peripheral Drainage Area So

3 Combine 1, 2 21.94 31.60 ------- ------- 66.88 ------- ------- 138.62 Total Existing Peripheral Drainage Ar

4 SCS Runoff ------ 5.770 7.694 ------- ------- 14.26 ------- ------- 26.57 Proposed North Drainage Area

5 SCS Runoff ------ 2.008 2.781 ------- ------- 5.571 ------- ------- 11.03 Proposed South drainage Area

6 Combine 4, 5 7.771 10.46 ------- ------- 19.83 ------- ------- 37.60 Total Proposed Peripheral Drainage

7 SCS Runoff ------ 2.008 2.781 ------- ------- 5.571 ------- ------- 11.03 Intermediate South drainage Area

8 SCS Runoff ------ 5.993 8.477 ------- ------- 17.52 ------- ------- 35.62 Intermediate Drainage Area North

9 Combine 7, 8 8.001 11.26 ------- ------- 23.09 ------- ------- 46.65 Intermediate Peripheral Area

Proj. file: G:\Shared drives\KC10 - Land Development\Projects\2021\21KC10060 Cobey Creek Residential\01 CIVIL\02-R&D\Drainage\WAIVER REQUEST REPORT\2022.08.26 - PERIPHERAL DRAINAGE MODEL.gpwFriday, 08 / 26 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 28.50 2 722 75,151 ------ ------ ------ Exisitng Peripheral Drainage Area No

2 SCS Runoff 3.095 2 722 8,861 ------ ------ ------ Existing Peripheral Drainage Area So

3 Combine 31.60 2 722 84,012 1, 2 ------ ------ Total Existing Peripheral Drainage Ar

4 SCS Runoff 7.694 2 718 17,605 ------ ------ ------ Proposed North Drainage Area

5 SCS Runoff 2.781 2 720 6,365 ------ ------ ------ Proposed South drainage Area

6 Combine 10.46 2 718 23,970 4, 5 ------ ------ Total Proposed Peripheral Drainage

7 SCS Runoff 2.781 2 720 6,365 ------ ------ ------ Intermediate South drainage Area

8 SCS Runoff 8.477 2 720 19,423 ------ ------ ------ Intermediate Drainage Area North

9 Combine 11.26 2 720 25,788 7, 8 ------ ------ Intermediate Peripheral Area

G:\Shared drives\KC10 - Land Development\Projects\2021\21KC10060 Cobey Creek Residential\01 CIVIL\02-R&D\Drainage\WAIVER REQUEST REPORT\2022.08.26 - PERIPHERAL DRAINAGE MODEL.gpwReturn Period: 2 Year Friday, 08 / 26 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 1

Exisitng Peripheral Drainage Area North

Hydrograph type =  SCS Runoff Peak discharge =  28.50 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  75,151 cuft
Drainage area =  14.700 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.70 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.700 x 74)] / 14.700
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TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1

Exisitng Peripheral Drainage Area North

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  1.20 0.00 0.00

Travel Time (min) = 6.44 + 0.00 + 0.00 = 6.44

Shallow Concentrated Flow
Flow length (ft) =  340.00 0.00 0.00
Watercourse slope (%) =  3.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.79 0.00 0.00

Travel Time (min) = 2.03 + 0.00 + 0.00 = 2.03

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  15.00 0.00 0.00
Channel slope (%) =  3.00 0.00 0.00
Manning's n-value =  0.050 0.015 0.015
Velocity (ft/s) =5.39

0.00
0.00

Flow length (ft) ({0})730.0 0.0 0.0

Travel Time (min) = 2.26 + 0.00 + 0.00 = 2.26

Total Travel Time, Tc .............................................................................. 10.70 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 2

Existing Peripheral Drainage Area South

Hydrograph type =  SCS Runoff Peak discharge =  3.095 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  8,861 cuft
Drainage area =  1.750 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.087 x 99) + (1.660 x 74)] / 1.750
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TR55 Tc Worksheet
7

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 2

Existing Peripheral Drainage Area South

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 14.18 + 0.00 + 0.00 = 14.18

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.050 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.20 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 3

Total Existing Peripheral Drainage Area

Hydrograph type =  Combine Peak discharge =  31.60 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  84,012 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  16.450 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 4

Proposed North Drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  7.694 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  17,605 cuft
Drainage area =  2.510 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.70 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.510 x 82)] / 2.510
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4

Proposed North Drainage Area

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  1.20 0.00 0.00

Travel Time (min) = 6.44 + 0.00 + 0.00 = 6.44

Shallow Concentrated Flow
Flow length (ft) =  100.00 0.00 0.00
Watercourse slope (%) =  3.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.79 0.00 0.00

Travel Time (min) = 0.60 + 0.00 + 0.00 = 0.60

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  15.00 0.00 0.00
Channel slope (%) =  3.00 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =8.98

0.00
0.00

Flow length (ft) ({0})1460.0 0.0 0.0

Travel Time (min) = 2.71 + 0.00 + 0.00 = 2.71

Total Travel Time, Tc .............................................................................. 9.70 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 5

Proposed South drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  2.781 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  6,365 cuft
Drainage area =  1.120 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.140 x 99) + (0.980 x 74)] / 1.120
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 5

Proposed South drainage Area

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  80.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 8.57 + 0.00 + 0.00 = 8.57

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.013 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 8.60 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 6

Total Proposed Peripheral Drainage Area

Hydrograph type =  Combine Peak discharge =  10.46 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  23,970 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  3.630 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 7

Intermediate South drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  2.781 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  6,365 cuft
Drainage area =  1.120 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.140 x 99) + (0.980 x 74)] / 1.120
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TR55 Tc Worksheet
15

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 7

Intermediate South drainage Area

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  80.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 8.57 + 0.00 + 0.00 = 8.57

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.013 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 8.60 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 8

Intermediate Drainage Area North

Hydrograph type =  SCS Runoff Peak discharge =  8.477 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  19,423 cuft
Drainage area =  3.740 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.80 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.200 x 82) + (2.310 x 74)] / 3.740
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TR55 Tc Worksheet
17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 8

Intermediate Drainage Area North

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  170.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  4.90 0.00 0.00

Travel Time (min) = 9.76 + 0.00 + 0.00 = 9.76

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 9.80 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 9

Intermediate Peripheral Area

Hydrograph type =  Combine Peak discharge =  11.26 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  25,788 cuft
Inflow hyds. =  7, 8 Contrib. drain. area =  4.860 ac
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Hydrograph Summary Report
19

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 60.68 2 720 157,369 ------ ------ ------ Exisitng Peripheral Drainage Area No

2 SCS Runoff 6.523 2 722 18,287 ------ ------ ------ Existing Peripheral Drainage Area So

3 Combine 66.88 2 720 175,656 1, 2 ------ ------ Total Existing Peripheral Drainage Ar

4 SCS Runoff 14.26 2 718 33,074 ------ ------ ------ Proposed North Drainage Area

5 SCS Runoff 5.571 2 718 12,770 ------ ------ ------ Proposed South drainage Area

6 Combine 19.83 2 718 45,844 4, 5 ------ ------ Total Proposed Peripheral Drainage

7 SCS Runoff 5.571 2 718 12,770 ------ ------ ------ Intermediate South drainage Area

8 SCS Runoff 17.52 2 718 40,083 ------ ------ ------ Intermediate Drainage Area North

9 Combine 23.09 2 718 52,853 7, 8 ------ ------ Intermediate Peripheral Area
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 1

Exisitng Peripheral Drainage Area North

Hydrograph type =  SCS Runoff Peak discharge =  60.68 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  157,369 cuft
Drainage area =  14.700 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.70 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.700 x 74)] / 14.700
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 2

Existing Peripheral Drainage Area South

Hydrograph type =  SCS Runoff Peak discharge =  6.523 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  18,287 cuft
Drainage area =  1.750 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.087 x 99) + (1.660 x 74)] / 1.750
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 3

Total Existing Peripheral Drainage Area

Hydrograph type =  Combine Peak discharge =  66.88 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  175,656 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  16.450 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 4

Proposed North Drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  14.26 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  33,074 cuft
Drainage area =  2.510 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.70 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.510 x 82)] / 2.510
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 5

Proposed South drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  5.571 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,770 cuft
Drainage area =  1.120 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.140 x 99) + (0.980 x 74)] / 1.120
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 6

Total Proposed Peripheral Drainage Area

Hydrograph type =  Combine Peak discharge =  19.83 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  45,844 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  3.630 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 7

Intermediate South drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  5.571 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,770 cuft
Drainage area =  1.120 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.140 x 99) + (0.980 x 74)] / 1.120
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 8

Intermediate Drainage Area North

Hydrograph type =  SCS Runoff Peak discharge =  17.52 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  40,083 cuft
Drainage area =  3.740 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.80 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.200 x 82) + (2.310 x 74)] / 3.740
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 9

Intermediate Peripheral Area

Hydrograph type =  Combine Peak discharge =  23.09 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  52,853 cuft
Inflow hyds. =  7, 8 Contrib. drain. area =  4.860 ac
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Hydrograph Summary Report
29

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 125.76 2 720 329,300 ------ ------ ------ Exisitng Peripheral Drainage Area No

2 SCS Runoff 13.35 2 722 37,835 ------ ------ ------ Existing Peripheral Drainage Area So

3 Combine 138.62 2 720 367,135 1, 2 ------ ------ Total Existing Peripheral Drainage Ar

4 SCS Runoff 26.57 2 718 63,568 ------ ------ ------ Proposed North Drainage Area

5 SCS Runoff 11.03 2 718 25,847 ------ ------ ------ Proposed South drainage Area

6 Combine 37.60 2 718 89,415 4, 5 ------ ------ Total Proposed Peripheral Drainage

7 SCS Runoff 11.03 2 718 25,847 ------ ------ ------ Intermediate South drainage Area

8 SCS Runoff 35.62 2 718 82,933 ------ ------ ------ Intermediate Drainage Area North

9 Combine 46.65 2 718 108,780 7, 8 ------ ------ Intermediate Peripheral Area
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 1

Exisitng Peripheral Drainage Area North

Hydrograph type =  SCS Runoff Peak discharge =  125.76 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  329,300 cuft
Drainage area =  14.700 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.70 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.700 x 74)] / 14.700
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 2

Existing Peripheral Drainage Area South

Hydrograph type =  SCS Runoff Peak discharge =  13.35 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  37,835 cuft
Drainage area =  1.750 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.087 x 99) + (1.660 x 74)] / 1.750
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 3

Total Existing Peripheral Drainage Area

Hydrograph type =  Combine Peak discharge =  138.62 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  367,135 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  16.450 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 4

Proposed North Drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  26.57 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  63,568 cuft
Drainage area =  2.510 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.70 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.510 x 82)] / 2.510
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 5

Proposed South drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  11.03 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  25,847 cuft
Drainage area =  1.120 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.140 x 99) + (0.980 x 74)] / 1.120
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 6

Total Proposed Peripheral Drainage Area

Hydrograph type =  Combine Peak discharge =  37.60 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  89,415 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  3.630 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 7

Intermediate South drainage Area

Hydrograph type =  SCS Runoff Peak discharge =  11.03 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  25,847 cuft
Drainage area =  1.120 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.140 x 99) + (0.980 x 74)] / 1.120
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 08 / 26 / 2022

Hyd. No. 8

Intermediate Drainage Area North

Hydrograph type =  SCS Runoff Peak discharge =  35.62 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  82,933 cuft
Drainage area =  3.740 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.80 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.200 x 82) + (2.310 x 74)] / 3.740
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Hyd. No. 9

Intermediate Peripheral Area

Hydrograph type =  Combine Peak discharge =  46.65 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  108,780 cuft
Inflow hyds. =  7, 8 Contrib. drain. area =  4.860 ac
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: Springfield_IDF.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: G:\Shared drives\KC10 - Land Development\Projects\2021\21KC10060 Cobey Creek Residential\01 CIVIL\02-R&D\Drainage\SW DETENTION BASIN\COBEY CREEK RAINFALL DATA.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 3.09 3.68 0.00 0.00 5.61 0.00 0.00 9.17

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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