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Hydrograph Return Period Q%@W

raflé’w’ﬁg\éﬁographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

IHyd. Hydrograph |Inflow Peak Quiflow (cfs) Hydrograph
o. type hyd(s) Description
{origin) 1-yr 2-yr 3-yr 5y 10-yr 25-yr 50-yr 100-yr
1 [SCSRunoff | -=— | - - 62.71 91.53 - | 154.80 | BU-A1
2 |SCS Runoff —_— e 11.36 | 17.64 —— | 31.59 | BU-AZ
3 SCS Runoff ————— J— 41.74 62.21 ——-—- | 106.81 BU-A3
4 |SCS Runoif ———— | - 26.41 38.85 -—-— | B65.69 | BU-A4
5 |SCS Runofif e — 46.37 | 68.71 -—---- [ 118.13 | BU-AS5
6 |Combine 1,5 e 106.30 | 155.60 -—— [263.35 | <no description>
7 |Reach  J _ 7432 | 1220 | - | 2340 | BU-A2
8 |Reach 6 | - 105.85 | 155.02 e | 262,67 | BU-A1 A5 Reach
9 |Combine 3,4, 7, 135.87 199.88 | - 340.42 | Combined BUB Shawnee
10 |SCS Runoff --E—- : 36.42 | 55.01 | -——- 95.86 | BU-A7/A5.1
11 [SCS Runoff |  --—-- 4537 | 6560 | - - |108.70 | BU-A8
12 |[Combine 9,10, 11 168.18 |[251.87 | ——o- 439.51 Mapletan Shawnee
13 |SCS Runoff | - 29.29 | 4425 | -——- 77.08 | BU-AB
14 |Reach 13 | 13.88 | 22,65 -~ | 42.84 | Shawneed /Loveland reach
15 |SCS Runoff | -~ ! i 28.55 | 41.39 ——— | 68.91 | BU-A9
16 |Reach 15 . 11.65 18.48 e | 3471 BU-A9 Shawnee/ Loveland Reach
17 |SCS Runoff | =—--- 137.17 | 200.28 —--=- 1 339.76 | BU-A10
18 [SCS Runoff | —— 4,432 6.541 —— 11.21 BU-A12 (Moyer Road)
19 [SCS Runoff —_— e e —mem | 22,65 | 31.84 —— | 51.23 | BU-A13 (Timberlink)
20 |Reach 12 e 138.21 | 209.42 —— [ 37232 | BUB
21 |Combine 14, 16, 17, 265.03 |381.20 —memee | 629.42 | Shawnee Loveland (north)
22 |Combine 18, ?g, 21| e 27410 | 393.73 - | 662.77 | Total flow Shawnee/Loveland
Proj. fila: Bull Creek tributary BUB.gpw Thursday, 01 /28 /2016
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i Ifiydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph |Peak Time Timeio |Hyd. Inflow Waximuim Total Hydrograph
do type flow interval |Peak volume hyd(s) clevation strge used Description
{origin} (cfs) {min) (min) {cuft) (it) {cuft)
1 |SCS Runoff 62.71 2 974 1,846,668 ~——— | @ | e BU-A1
2 |SCS Runoff 11.38 2 758 91,669 | om0 e e BU-A2
3 |SCS Runoff 41.74 2 810 582,603 | - — | BU-A3
4 |SCS Runoff 26.41 2 802 351,195 T B e BU-A4
5 |SCS Runoff 46.37 2 902 1,081,564 | - —— BU-A5
6 |Combine 106.30 2 954 2,928,230 1205 e e <no description>
7 |Reach 7.432 2 798 91,642 2 e BU-A2
8 |Reach 105.85 2 966 2,923,228 6 | — | BU-A1 A5 Reach
9 |Combine 135.87 2 894 3,863,667 | 3,4.7, —_ | Combined BUB Shawnee
10 |SCS Runoff 36.42 2 806 503,667 ~~8~‘ — e BU-AT/AS.1
11 |SCS Runoff 45.37 2 752 319,371 | — |  — ——— BU-AB
12 |Combine 168.18 2 848 4786,707| 9,10, 11 e — Mapleton Shawnee
13 |SCS Runoff 29.29 2 802 391,837 | —— . BU-AB
14 |Reach 13.88 2 912 391,532 13 e e Shawneed /Loveland reach .
15 |SCS Runoff 28.55 2 782 304,420 sepns | s S BU-AQ
16 |Reach 11.65 2 872 304,316 15 — | - BU-A9 Shawnee/ Loveland Reach
17 |SCS Runoff 137.17 2 1190 6,334,771 - | e BU-A10
18 [SCS Runoff 4432 2 964 127,470 e B BU-A12 (Moyer Road)
19 |SCS Runoff 22.65 2 868 447945 | —eee- B e B BU-A13 (Timberlink)
20 |Reach 138.21 2 972 4,786,647 - J U I BUB
21 |Cambine 265.03 2 1132 11,817,260 14, 16, 17, B e Shawnee Loveland (north)
22 |Combine 27410 2 1130 12,392,67( 18, ?g 21 - et Total flow Shawnse/Loveland
Bull Creek tributary BUB.gpw Return Period: 10 Year Thursday, 01/28/2016




Hydrograph Report

Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 1
BU-AT

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff

454.000 ac

[N ¢ N Y N VA ¢ R

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

nonounonononnu

Thursday, 01 /28 /2016

62.71 cfs

974 min
1,846,668 cuft
78

8600 fi
403.63 min
Type |l

484

BU-A1 '
iR Hyd. No. 1 10 Year 3 (eis)
70.00 70.00
60.00 N\ ' 60.00
50.00 50.00
40.00 40.00
30,00 30.00
20.00 - \ B 20.00
10.00 ' \\ _ 10.00

0.00 e 0.00
0 240 980 1440 1680 1920 2160
Time (min)

s Hy() NO., 1
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Thursday, 01 /28 /2016

Hyd. No. 2
BU-A2
Hydrograph type - = SCS Runoff Peak discharge = 11.36 cfs
Storm frequency = 10 yrs Time to peak = 758 min
Time interval = 2 min Hyd. volume = 91,669 cuft
Drainage area = 28.000 ac Curve number = 74
Basin Slope = 0.8% Hydraulic length = 1800 ft
Tc method = LAG Time of conc. (Tc) = 68.07 min
Total precip. = 2.991in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A2
Qints) Hyd. No. 2 -- 10 Year Qfcts]
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
J . \\,.__\ - '“nm,,.,,‘\
0.00 = > 000
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 15860
Time (min)

e Hyd No. 2
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01/28 /72016

Hyd. No. 3
BU-A3
Hydrograph type = SCS Runoff Peak discharge = 41.74 cfs
Storm frequency = 10 yrs Time to peak = 810 min
Time interval = 2 min Hyd. volume = 592,603 cuft
Drainage area = 153.000 ac Curve number =77
Basin Slope = 05% Hydraulic length = 4200 ft
Tc method = LAG Time of conc. (Tc) = 155.48 min
Total precip. = 2.99in Distribution = Type i
Storm duration = 24 hrs - Shape factor = 484
BU-A3
Q) Hyd. No. 3 — 10 Year 2 i)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
e -
0.00 —lemmmeee — J - N~ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

e Hyd NoO, 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28 /2016

Hyd. No. 4

BU-A4

Hydrograph type = SCS Runoff Peak discharge = 26.41 cfs

Storm frequency = 10 yrs Time to peak = 802 min

Time interval = 2 min Hyd. volume = 351,195 cuit

Drainage area = 86.000 ac Curve number = 78

Basin Slope =04 % Hydraulic length = 3500 ft

Tc method = LAG Time of conc. (Tc) = 145.82 min

Total precip. = 2.991in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

@ (o) Hyd. No. 4 - 10 Year Qo)

28.00 28.00

24.00 2400

20.00 20.00

16.00 16.00

12.00 12.00
8.00 8.00
4.00 4.00
0.00 el ’J Bl .00

0 120 240 380 480 600 720 960 1080 1200 1320 1440 1560 1680
Time (min)

s Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, inc. v10.3

Hyd. No. 5
BU-AS

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

i nou o onuonn

SCS Runoff
10 yrs

2 min
280.000 ac
0.3 %

LAG

2.99 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

mowow o owounonouou

Thursday, 01 /28 /2016

48.37 cfs
902 min
1,081,564 cuft
77

6800 fi
295.13 min

Type ll
484

BU-A5
Q(cts) Hyd. No. 5 —- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 } 20.00
10.00 10.00
0.00 e = = \ 0.00
0 240 480 960 1200 1440 1680 1920
Time (min)

s Hyd NO. 5




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. vi0.3

Hyd. No. 6

<no description>

Thursday, 01 /28 /2016

Hydrograph type = Combine Peak discharge = 106.30 cfs
Storm frequency = 10 yrs Time to peak = 954 min
Time interval = 2 min Hyd. volume = 2,928,230 cuft
Inflow hyds. = 1,56 Contrib. drain. area = 734.000 ac
<no description>
2] Hyd. No. 6 -- 10 Year Q {efs]
120.00 120.00
100.00 ' \ i 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 S .00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e—— Hyd No. 6

mem Hyd No. 1 e Hyd NO. 5
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28 /2016

Hyd. No. 7

BU-AZ

Hydrograph type = Reach Peak discharge = 7.432 cfs

Storm frequency = 10 yrs Time to peak = 798 min

Time interval = 2 min Hyd. volume = 91,642 cuft
Inflow hyd. No. = 2-BU-A2 Section type = Trapezoidal
Reach length = 3500.0 1t Channel slope =01%

Manning's n = 0.040 ' Bottom width = 15.0 fi

Side slope = 1.0:1 Max. depth = 3.0 1t

Rating curve x = 0.193 Rating curve m = 1.553

Ave. velocity = 0.001t/s Routing coeff. = 0.0430

Modified Att-Kin routing method used.

BU-A2 ,

Q (cfs) Hyd. No. 7 - 10 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 5 \ 4.00
2.00 \\\ 2.00
0.00 = ‘X\‘:}‘“‘ 0.00 .

0 120 240 360 480 600 720 840 960 1080 1200 -1320 1440 1560 1680

s Hyd No. 7 === Hyd No. 2

Time {(min) |
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd.

No. 8

BU-A1 A5 Reach

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reach length
Manning's n

Side slope
Rating curve x
Ave. velocity

T S A 1 O 1 RO | AV A

Reach
10 yrs
2 min

6 - <no description>

1800.0 ft
0.040
1.0:1
0.274
0.00 it/s

Peak discharge

Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. deptih

Rating curve m

Routing coeff.

1A T | A D O { A A

Thursday, 01 /28 /2016

105.85 cfs

966 min

2,928,228 cuft
Trapezoidal

0.2%
15.0 7t
3.0t
1.553
0.2116

Madified Att-Kin routing method used.

BU-A1 A5 Reach

Qi{ets) Hyd. No. 8 - 10 Year G (s
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 7 \\ 20.00

0.00 \%l —L 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

e Hyd No. 8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 9 |
Combined BUB Shawnee

Thursday, 01 /28 / 2016

Hydrograph type = Combine Peak discharge - = 135.87 cfs
Storm freguency = 10 yrs Time to peak = 894 min
Time interval = 2 min Hyd. volume = 3,963,667 cuft
Inflow hyds. =3,4,7,8 Contrib. drain. area = 239.000 ac
Combined BUB Shawnee .
Q(cfs) Hyd. No. 9 -- 10 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 - \ ———r 2010
0.00 et (),00
0 240 480 720 960 1200 1440 1680 1920
: Time (min)
== Hyd No. 8 === Hyd No. 3 === Hyd No. 4 s Hyd No. 7

-~ Hyd No. 8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 10
BU-A7/A5.1

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
10 yrs

2 min
138.000 ac
0.6 %

LAG
2.991n

24 hrs

Hononeowononoi

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

wononowon o

Thursday, 01 /28 /2016

36.42 cfs
806 min
503,667 cufi
76

4250 ft
147.56 min
Type Il

484

BU-AT7IAB.1
o (e Hyd. No. 10 -- 10 Year Cers)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
| L
0.00 e — } — 0.00

) 120 240

=== Hyd No. 10

360 480 600 720 840

960 1080 1200 1320

1440 1560 1680

Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 11

Thursday, 01 /28 /2016

s Hyd No. 11

BU-A8
Hydrograph type = SCS Runoff Peak discharge = 45.37 cis
Storm frequency = 10 yrs ' Time to peak = 752 min
Time interval = 2 min Hyd. volume = 319,371 cuft
Drainage area = 74.000 ac i “Curve number = 79
Basin Slope = 09% Hydraulic length = 2100 ft
Tc method = LAG Time of conc. (Tc) = 62.67 min
Total precip. = 2.99in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A8 .
Q (cfs) Hyd. No. 11 — 10 Year Qfesa]
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 &\ 10.00
0.00 et e B R \ -0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 12

Mapleton Shawnee

Thursday, 01 /28 /2016

Hydrograph type = Combine Peak discharge = 168.18 cfs

Storm frequency = 10 yrs Time to peak = 848 min

Time interval = 2 min Hyd. volume = 4,786,707 cuft

Inflow hyds. = 9,10, 11 Contrib. drain. area = 212.000 ac

Mapleton Shawnee

S Hyd. No. 12 — 10 Year Q (cfs)
180.00 s 180.00
160.00 A\ 160.00
140.00 140.00
120.00 —— A [ 120.00
100.00 \\ 100.00

80.00 \Q e 80.00

60.00 \ - — a00

40.00 — \\:\\ - 40.00

20.00 +—— e \ ———— 20.00

0.00 — e — \ 0.00
0 240 480 1200 1440 1680 1920

s Hyd No. 12 s Hyd No. 9 s Hyd No. 10 emmmeme Hyd No. 11

Tirne {min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 13
BU-AG

Thursday, 01 /28 /2016

Hydrograph type = SCS Runoff Peak discharge = 29.29 cfs
Storm frequency = 10 yrs Time to peak = 802 min
Time interval = 2 min Hyd. volume = 391,637 cuft
Drainage area = 107.000 ac Curve number = 706

Basin Slope = 04 % Hydraulic length = 3300 fi

Tc method = LAG Time of conc. (Tc) = 139.17 min
Total precip. = 2.99in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484

BU-AG

Q (cfs) Hyd. No. 13 —10 Year Q{cts)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 ? K 10.00

5.00 ‘ \% 5.00

0.00 o ﬂj ' S 0.00

Q0 120 240 380 480 600 720 840 980 1080 1200 1320 1440 1580 1680

Time (min)
m—— Hyd No. 13



Hydrograph Report

17

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 14

Shawneed /Loveland reach

Hydrograph type
Storm frequency

Time interval

Inflow hyd. No.

Reach length
Manning's n

Side slope

Rating curve x
Ave. velocity

o unmnononnoun

Reach
10 yrs

2 min

13 - BU-A6
16800.0 ft
0.040

3.0:1

0.280

0.00 fi/s

Thursday, 01 /28 /2016

Peak discharge = 13.88 cfs
Time to peak = 912 min
Hyd. volume = 391,532 cufi
Section type = Trapezoidal
Channel slope =02%
Bottom width = 15.01

Max. depth = 3.01t

Rating curve m = 1.435
Routing coeff. = 0.0112

Modified Att-Kin routing method used.

Shawneed /Loveland reach

Q{ers) Hyd. No. 14 — 10 Year Q {cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 \ 10.00
5.00 \ \ 5.00
0.00 s S 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

e=maa Hyd No. 14

s Hyd No. 13
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 15
BU-A9

Thursday, 01/ 28 /2016

e Hyd NoO. 15

Hydrograph type = SCS Runoff Peak discharge = 28.55 cfs
Storm frequency = 10 yrs Time to peak = 782 min
Time interval = 2 min Hyd. volume = 304,420 cuft
Drainage area = 71.000 ac Curve number = 79
Basin Slope = 05% Hydraulic length = 2800 ft
Tc method: = LAG Time of conc. (Tc) = 110.34 min
Total precip. = 2.991n Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A9
Q (efs) Hyd. No. 15 - 10 Year e
30.00 30.00
25.00 i\ 25.00
20.00 20.00
15.00 15.00
.10.00 10.00
5.00 $ e 5.00
0.00 - ‘ - 1 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. vi0.3 Thursday, 01 /28 /2016
Hyd. No. 16
BU-A9 Shawnee/ Loveland Reach

Hydrograph type = Reach . Peak discharge = 11.65 cfs
Storm frequency = 10 yrs Time to peak = 872min
Time interval = 2 min Hyd. volume = 304,316 cuft
Inflow hyd. No. = 15 - BU-AS Section type = Trapezoidal
Reach length = 15500.0 it Channel slope = 0.2 %
Manning's n = 0.040 Bottom width = 15.0 1t
Side slope = 3.01 Max. depth = 3.0 ft
Rating curve x = 0.280 Rating curve m = 1435
Ave. velocity = 0.001/s Routing coeff. = 0.0113
Modified Ati-Kin routing method used.
BU-A9 Shawneef/ Loveland Reach
&t (ol Hyd. No. 16 — 10 Year W {ofs}
30.00 30.00
20.00 B S N | : . 7 e B— . 20.00
15.00 l B S S § L. _ ‘ | 15.00
10.00 10.00
5.00 - \ — 5.00
0.00 ' - —— 0.00°
0 240 480 720 960 1200 1440 1680 1920 2160

Time (min)
e Hyd No. 16 === Hyd No. 15
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 17

BU-A10

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 1639.000 ac
Basin Slope =02%

Tc method = LAG

Total precip. = 2.991in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, 01 /28 /2016

137.17 cis
1190 min
6,334,771 cuit
77

16500 ft
716.88 min
Type |l

484

| T TV T T B |

BU-A10

Q(cts) Hyd. No. 17 — 10 Year B i)
140.00 140.00
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 e \\ 20.00

R ———. 0.00

0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

= Hyd No. 17
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 18

BU-A12 (Moyer Road)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

T | ¥ G | A O B

SCS Runoff

10 yrs

2 min
33.000 ac
0.1 %
LAG
2.99in
24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

S T { O T VR { O VR

Thursday, 01 /28 /2016

4.4372 cfs
964 min
127,470 cuft
77

4000 ft
386.09 min
Type ll -
484

BU-A12 (Moyer Road)

iG] Hyd. No. 18 — 10 Year Q (cfs)
5.00 5.00
4.00 {\ 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 =R — \\\'—* 0.00
0 240 480 720 960 1200 1440 1880 1920 2160
Time (min)

= Hyd No. 18
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 19
BU-A13 (Timberlink)

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 90.000 ac
Basin Slope =01%

'T¢c method = LAG

Total precip. = 2.99in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(LI T { S 1 R R S 0

Thursday, 01 /2872016

22.65 cfs
868 min
447,945 cuft
82

3400 ft
251.44 min
Type Il

484

Q (cfs)

24.00

20.00

16.00

12.00

8.00

4.00

0.00

BU-A13 (Timberlink)
Hyd. No. 19 - 10 Year

Q (cfs)

24.00

20.00

16.00

12.00

8.00

4.00

0 240 480 720 260

s Hyd NoO, 19

1200 1440

1680

0.00
1620

Time (min)
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Hydraflow Hydrographs Extension for AuiocCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 20

BUB

Hydrograph type = Reach Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 12 - Mapleton Shawnee Section type
Reach length = 17000.0 ft Channel slope
Manning's n = 0.040 Bottom width
Side slope = 3.0:1 Max. depth
Rating curve x = 0.274 Rating curve m
Ave. velocity = 0.00 ft/s Routing coeff.

nnonmownnomnou

Thursday, 01/28 /2016

138.21 cfs
972 min
4,786,647 cuft
Trapezoidal
0.2 %

15.0 ft

3.0 ft

1.435

0.0192

Modified Att-Kin routing method used.

, BUB
B{or) Hyd. No. 20 -- 10 Year Q {efs)
180.00 —— " 180.00
160.00 ——— - e \7" 160.00
140.00 140.00
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 — 20.00
0.00 e (.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

e Hyd No. 20 e Hyd NO. 12
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Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016

Hyd. No. 21

Shawnes Loveland (north)

Hydrograph type = Combine ' Peak discharge = 265.03 cfs
Storm frequency = 10 yrs Time to peak = 1132 min
Time interval = 2 min Hyd. volume = 11,817,260 cuft
Inflow hyds. = 14, 16, 17, 20 Contrib. drain. area = 1639.000 ac
Shawnee Loveland (north) .
Q {efs) Hyd. No. 21 — 10 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 “,"' i 40.00
0.00 ~— V= S —— T T 000
0 240 480 720 960 1200 1440 1680 1 920 2160 2400
Time (min)
e Hydd NO. 211 ===== Hyd No. 14 === Hyd No. 16 s Hyd No. 17

== Hyd No. 20
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Hydratlow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 22

Total flow Shawnee/Loveland

Thursday, 01/28/2016

Hydrograph type = Combine Peak discharge = 274.10 cfs
Storm frequency = 10 yrs Time to peak = 1130 min
Time interval = 2 min Hyd. volume = 12,392,670 cuft
Inflow hyds. = 18,19, 21 Contrib. drain. area = 123.000 ac
Total flow Shawnee/Loveland )
Q (er3) Hyd. No. 22 - 10 Year Q (efs)
280.00 /‘/’\ : 280.00
240.00 +———— M ///\\ 240.00
200.00 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 40.00
0.00 4= b : ' E\"BL 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)
== Hyd No. 22 === Hyd No. 18 === Hyd No, 19 Hyd No. 21
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Eré j@gﬁ @@E a [@ h % ummail B‘f R@p EgRy%krﬁéiflomr Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
[Hyd. Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. iype flow interval [Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) {cuft) (ft) (cuft)
1 SCS Runoif 91.53 2 966 2,628,883 T e BU-A1
2 |SCS Runoff 17.64 2 756 135,225 e BU-A2
3 |SCS Runoff 62.21 2 808 850,819 |  ——- e BU-A3
4 |SCS Runoff 38.85 2 802 499,955 BU-A4
5 |SCS Runoff 68.71 2 806 1,552,835 — | @ o B BU-AS
G |Combine 155.60 2 952 4181718 1,5 —_— ——— <no description>
7 |Reach 12.20 2 792 135,201 2 — —— BU-A2
8 |Reach 155.02 2 960 4,181,716 6 | - | BU-A1 A5 Reach
9 |Combine 199.88 2 890 5667689 3,4,7, —— e Combined BUB Shawnee
10 |SCS Runoff 55.01 2 804 725,481 8 ———————————— BU-A7/A5.1 h
11 |SCS Runoff 65.60 2 752 450,903 Pve e - BU-AS
12 |Combine 251.87 2 804 6,848,074 9,10,11 | —— | - Mapleton Shawnee
13 |SCS Runoff 4425 2 800 567,223 |  -— | BU-A&
14 |Reach 22.65 2 S00 567,134 13 e e Shawneed /Loveland reach
15 |SCS Runoff 41.39 2 780 429,796 B s BU-A9
16 |Reach 18.48 2 .864 429,705 15 | - B BU-AS9 Shawnee/ Loveland Reach
17 {SCS Runoff 200.28 2 1176 9,095,027 | —— | @ - BU-A10
18 {SCS Runoff 6.541 2 958 183,013 e BU-A12 (Moyer Road)
19 |SCS Runoff 31.84 2 866 617,621 |  -——- —_— | e BU-A13 (Timberlink)
20 |Reach 209.42 2 944 6,848,015 12 - BUB
21 |[Combine 381.20 2 1128 165,939,808°14 16, 17, —— | el Shawnee Loveland (north)
22 |Combine 393.73 2 1122 17,740,530 18, %g, I T Total flow Shawnee/Loveland
Bull Creek tributary BUB.gpw Return Period: 25 Year Thursday, 01 /28 /2016
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. vi10.3

Hyd. No. 1

Thursday, 01 /28 /2016

BU-AT _

Hydrograph type = SCS Runoff Peak discharge = 91.53 cfs

Storm frequency = 25yrs Time to peak = 966 min )
Time interval = 2 min Hyd. volume = 2,628,883 cuft
Drainage area = 454,000 ac Curve number = 78

Basin Slope =02% Hydraulic length = 8600 ft

Tc method = LAG Time of conc. (Tc) = 403.63 min

Total precip. = 3.63in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

BU-A1

K] Hyd. No. 1 - 25 Year Qafs)
PO e — — —— = 100.00
90.00 f\\ e 90.00
80.00 i \ — 80.00
70.00 o / R 70.00
60.00 i e |, Te—— 60.00
50.00 = ] e \ b 50.00
40.00 / —— \ - 40.00
30.00 — / — T\ 30.00
20.00 - / ' 20.00
10.00 : : , 10.00

- R sl v 0.00

0 240 480 720 960 1200 1440 1680 1920 2160

Time (min)
mee Hydl NO. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 2

Thursday, 01 /28 /2016

s Flydd MO, 2

BU-A2

Hydrograph type = SCS Runoif Peak discharge = 17.64 cfs

Storm frequency = 25yrs Time to peak = 756 min

Time interval = 2 min ' Hyd. volume = 135,225 cuft

Drainage area = 28.000 ac Curve number = 74

Basin Slope = 08% Hydraulic length = 1800 ft

Tc method = LAG Time of conc, (Te) = 68.07 min

Total precip. = 3.63in 7 Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

BU-A2

o {ie) Hyd. No. 2 - 25 Year Q (cfs)

18.00 ﬁ 1800

15.00 15.00
~12.00 12.00

9.00 _ 9.00

6.00 6.00

3.00 ' \ 3.00

0.00 bt b 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28 /2016

Hyd. No. 3

BU-A3

Hydrograph type = SCS Runoff Peak discharge = 62.21 cfs

Storm freguency = 25 vyrIs Time to peak = 808 min

Time interval = 2 min Hyd. volume = 850,819 cuft
Drainage area = 153.000 ac Curve number = 77

Basin Slope = 05% Hydraulic length = 4200 it

Tc method = LAG Time of conc. (Tc) = 155.48 min

Total precip. = 3.63 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

 fefs) Hyd. No. 3 — 25 Year Q (cfs)

70.00 70.00

60.00 60.00
50.00 50.00

40.00 40.00
30.00 30.00
20.00 | — 20.00
10.00 \\ - - 10.00
0.00 : "J B S Y

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560 1680

v Hyd No. 3

Time {min)
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Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28/ 2016

Hyd. No. 4
BU-A4
Hydrograph type = SCS Runoff Peak discharge = 38.85cfs
Storm frequency = 25 yrs Time to peak = 802 min
Time interval = 2 min Hyd. volume = 499,955 cuft
Drainage area = 86.000 ac Curve number = 78
Basin Slope = 04 % Hydraulic length = 3500t
Tc method = LAG Time of conc. (Tc) = 145.82 min
Total precip. = 3.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A4
Q (cfs) Hyd. No. 4 —- 25 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 . 10.00
0.00 ) , Pl 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
’ Time (min)

e Hydl NoO. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 5
BU-AS

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method
Total precip.
Storm duration

oo won non

SCS Runoff

25 yrs
2 min

280.000 ac

0.3 %
LAG
3.631In
24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

monononononouou

Thursday, 01 /23 /2018

66.71 cfs .
896 min
1,552,835 cuit
7T

6800 ft
295.13 min
Type Il

484

BU-AS

Q o) Hyd. No. 5 -- 25 Year Q (cfs)
70.00 m 70.00
60.00 | — 60.00
50.00 50.00
40.00 40.00
30.00 30,00
20.00 20.00
10.00 - // L 10.00

0.00 ' J _ —1 0.00

0 240 480 720 960 1200 1440 1680 1920
Time (min)

e Hyd NO. 5
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 6

<no description>

Thursday, 01 /28 /2016

Hydrograph type = Combine Peak discharge = 155.60 cfs
Storm frequency = 25yrs Time to peak = 952 min
Time interval = 2 min Hyd. volume = 4,181,718 cuft
Inflow hyds. =1,5 Contrib. drain. area = 734.000 ac .
<no description>
Q@ {ufs) Hyd. No. 6 -- 25 Year G {eiz]
160.00 160.00
140.00 140.00
120.00 - - 120.00
100.00 ’ 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 — TS 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e [Hyd NO. 6 === Hyd No. 1 === Hyd No. 5
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016

Hyd. No. 7

BU-A2

Hydrograph type = Reach Peak discharge = 12.20 cfs

Storm frequency = 25 yrs Time to peak = 792 min

Time interval = 2 min Hyd. volume = 135,201 cufi

Inflow hyd. No. = 2 -BU-A2 Section type = Trapezoidal

Reach length = 3500.0 i Channel slope = 01%

Manning's n = 0.040 Bottom width = 15.01t

Side slope = 1.0:1 Max. depth = 3.0ft

Rating curve x = 0.193 ' Rating curve m = 1.553

Ave. velocity = 0.00 ft/s Routing coeff. = 0.0501

Modified Att-Kin routing method used.

BU-AZ2

G {afe) Hyd. No. 7 25 Year | Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 — R 0.00

0 120 240 360 480 600 840 980 1080 1200 1320 1440 1550 1680
Time (min)

e Hyd NoO. 7 == Hyd No. 2



Hydrograph Report

34

Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 8
BU-A1 A5 Reach

Hydrograph type = Reach Peak discharge
Storm frequency = 25 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 6 - <no description> Section type
Reach length = 1800.0 ft Channel slope
Manning's n = 0.040 Bottom width
Side slope = 1.0:1 ' Max. depth
Rating curve x = 0.274 Rating curve m
Ave. velocity = 0.00ft/s Routing coefft.

Thursday, 01 /28 /2016

155.02 cfs
960 min
4,181,716 cuft
Trapezoidal
0.2 %

15.0 ft

3.0 ft

1.553
0.2386

inomwn o ionunn

Modified Att-Kin routing method used.

BU-A1 A5 Reach

Q (cfs) Hyd. No. 8 - 25 Year Q@ [cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00
60.00 60.00
40.00 1 4000
20.00 20.00

4o R —— - 0.00

0 240 480 720 960 1200 1440 1680 1920
Timea (min)

e Hydl NO. 8 =====a Hyd No. 6
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01/28 /2016
Hyd. No. 9
Combined BUB Shawnee
Hydrograph type = Combine Peak discharge = 199.88 cfs
Storm frequency = 25vyrs Time to peak = 890 min
Time interval = 2 min Hyd. volume = 5,667,689 cuft
Inflow hyds. = 3,4,7,8 Contrib. drain. area = 239.000 ac
Combined BUB Shawnee )
Q fers) Hyd. No. 9 -- 25 Year - BiE
210.00 210.00
'80.00 180.00
150.00 150.00
120.00 120.00
90.00 - 9000
60.00 —— A 60.00
30.00 R\ ' 30.00
too L o e — . oo
0 240 4380 1200 1440 1680 1920
8 Time {min)
e Hyd NO. 9 e Hyd No. 3 ===== Hyd No. 4 s Hyd NoO. 7

== Hyd No. 8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 10
BU-A7/AS.1

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

hn un.n o w1

SCS Runoff

25 yrs
2 min

138.000 ac

0.6 %
LAG

3.631in
24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

wonowononnon

Thursday, 01 /28 /2016

55.01 cfs
804 min

729,481 cuft

76

4250 fi
147 .56 min
Type |l
484

BU-A7/AS5.1
Q (cfs) Hyd. No. 10 - 25 Year Q (cfs)
60.00 — 60.00
50.00 - 50.00
40.00 40.00
30.00 30.00
20.00 — 20.00
10.00 - ? \\\\ ——— 10.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 15660 1680

e Hyd No. 10

Time (min)
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Hydraflow Hydrographs Extension for AutocCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3

Thursday, 01 /28/2016

Hyd. No. 11
BU-A8
Hydrograph type = SCS Runoff Peak discharge = 65.60 cfs
Storm frequency = 25vyrs Time to peak = 752 min
Time interval = 2 min Hyd. volume = 450,903 cuft
Drainage area = 74.000 ac Curve number = 79
Basin Slope = 0.9% Hydraulic length = 2100 ft
Te method = LAG Time of conc. (Tc) = 62.67 min
Total precip. = 3.63 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A8

Q.fats) Hyd. No. 11 — 25 Year @ fete)
70.00 70.00
60.00 60.00
5000 bt 1L LR L L 50.00
40.00 40.00
30.00 q 1 30.00
20.00 20.00
10.00 ' \\ 10.00

0.00 ' ' I g0

0 120 240 360 480 600 840 960 1080 1200 1320 1440 1560

e Hyd No. 11

720

Time (min)



38
Hydrograph Report

Hydraflow Hydrographs Extension for AufoCAD® Civil 3D® 2014 by Autodesk, Inc. vi0.3 Thursday, 01 /28 /2016

Hyd. No. 12 -
Mapleton Shawnee

Hydrograph type = Combine Peak discharge = 251.87 cfs

Storm frequency = 25yrs Time to peak = 804 min

Time interval = 2 min Hyd. volume = 6,848,074 cuft

Inflow hyds. = 9,10, 11 Contrib. drain. area = 212.000 ac

) Mapleton Shawnee

Q{eie) Hyd. No. 12 - 25 Year (el
280.00 - 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00

40.00

R o — ‘
0 240 480 720 960 1200 1440 1680 1920

== Hyd No. 12 w— [yd NO, 8 e==== Hyd No. 10 s Hyd No. 11
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Thursday, 01 /28 /2016

Hyd. No. 13
BU-AG
Hydrograph type = SCS Runoif Peak discharge = 44.25 cfs
Storm frequency = 25 yrs Time to peak = 800 min
Time interval = 2 min Hyd. volume = 567,223 cuft
Drainage area = 107.000 ac Curve number = 76
Basin Slope = 0.4 % Hydraulic length = 3300 fi
Tc method = LAG Time of conc. (Tc) = 139.17 min
Total precip. = 3.63 in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
BU-AS
Q (ot} Hyd. No. 13 — 25 Year @ fee)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 : 10.00
0.00 A—- L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time {min)

e Hyd Mo, 13
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /2872016
Hyd. No. 14

Shawneed /Loveland reach

Hydrograph type = Reach Peak discharge = 22.65¢cfs
Storm frequency = 2byrs Time to peak = 900 min
Time interval = 2 min Hyd. volume = 567,134 cuft
Inflow hyd. No. = 13 - BU-AGB Section type = Trapezoidal
Reach length = 16800.0 f Channel slope =02%
Manning's n = 0.040 Bottom width = 15.0 1t

Side slope = 3.0:1 Max. depth = 3.01t

Rating curve x = 0.280 Rating curve m = 1.435

Ave. velocity = 0.00 it/s ~ Routing coeff. = 0.0132
Modified Att-Kin routing method used.

) Shawneed /Loveland reach )
Qafs) Hyd. No. 14 — 25 Year G (s
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

‘“Mmm*\ :
0.00 = : e 0.00
0 240 480 720 860 1200 1440 1680 1920 - 2160

Time (min)
e Hyd NO. 14 w=== Hyd No. 13
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Hyd. No. 15
BU-A9

Thursday, 01 /28 /2016

Hydrograph type = 3CS Runoff Peak discharge = 41.39 cfs
Storm frequency = 25yrs Time to peak = 780 min
Time interval = 2 min Hyd. volume = 429,796 cuft
Drainage area = 71.000 ac Curve number =79
Basin Slope = 0.5% Hydraulic length = 2800 ft
Tc method = LAG Time of conc. (T¢) = 110.34 min
Total precip. = 3.63in Distribution = Type
Storm duration = 24 hrs Shape factor = 484
Qi{ets) Hyd. No. 15 - 25 Year Q {ofs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
" sl
0.00 e N 000
0 120 360 480 600 960 1080 1200 1320 1440 1560
Time {min)

w=mema Hyd No. 15
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Hydrailow Hydrographs Extension for AutoCAD® Civil 3D& 2014 by Autodesk, Inc. v10.3 Thursday, 01/28/2016

Hyd. No. 16
BU—AQ Shawneef Loveland Reach

18.48 cfs
864 min
429,705 cuft
Trapezoidal
0.2 %

15.0 ft

3.0ft

1.435
0.0131

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reach length
Manning's n
Side slope
Rating curve x
Ave. velocity

Reach Peak discharge
25 yrs Time to peak

2 min Hyd. volume
15 - BU-A9 Section type
15500.0 it Channel slope
0.040 Botiom width
3.0:1 7 Max. depth
0.260 Rating curve m
0.00 ft/s Routing coeff.

o muwnunwnnu
wonomonounmn non

Madified Att-Kin routing method used.

BU-A9 Shawneel Loveland Reach
Hyd. No. 16 -- 25 Year
50.00 50.00

Q (cfs) Q (cfs)

40.00 ‘ \ 40.00

30.00 30.00

20.00 : : 20.00

\ 10.00

0.00 B e 0.00
0 240 480 720 960 1200 14490 1680 1920 2160

Time {min)

10.00

m= Hyd No. 16 == Hyd No. 15
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 17

Thursday, 01/28/2016

BU-A10
Hydrograph type = SCS Runoif Peak discharge = 200.28 cfs
Storm frequency = 25 yrs ; Time to peak = 1176 min
Time interval = 2 min Hyd. volume = 9,095,027 cuft
Drainage area = 1639.000 ac Curve number =77
Basin Slope = 0.2% Hydraulic length = 16500 it
Tc method = LAG : Time of conc. (Tc) = 716.88 min
Total precip. = 3.63In Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A10 )
L {ef) Hyd. No. 17 -- 25 Year Q (cfs)
210.00 210.00
180.00 18Q.OO
15000 o> L1040 N 0 b 150.00
120.00 120.00
90.00 90.00
50.00 ' \ — 60.00
30.00 / e i, \\ el BT
0.00 e memtp— I \ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

e Hyd No. 17
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Hyd. No. 18

BU-A12 (Moyer Road)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

[/ R ¥ A | R B | B

SCS Runoff

25 yrs

2 min
33.000 ac
0.1%
LAG

3.63 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(L T T { A O O A 0

Thursday, 01/28/2016

6.541 cfs
958 min
183,013 cuit
77

4000 ft
386.09 min
Type ll

484

BU-A12 (Moyer Road)

Q(efs) Hyd. No. 18 - 25 Year (et
7.00 et 7.00
6.00 - f\ S " 6.00
5.00 5.00
4,00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 S~ 0.00

0 240 480 - 960 1440 1680 1920 2160
Time (min)

e Hyd NO. 18
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Hyd. No. 19

BU-A13 (Timberlink)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

{1 | (S A O A

SCS Runoff

25 yrs

2 min
90.000 ac
0.1 %
LAG

.63 in
24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

[ ¥ T I I ¥ SO 1R R

Thursday, 01 /28 /2016

31.84 cfs
866 min
617,621 cuft
82

3400 ft
251.44 min

Type Il
484

BU-A13 (Timberlink)

Q (cfs) Hyd. No. 19 — 25 Year Gitefs)
35.00 35.00
30.00 30.00
2500 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 - J) - Sl 000
0 240 480 720 1200 1440 1680 1920
Time (min)

e Hyd No. 19
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Hydraflow Hydrographs Extension for AuteCAD® Civil 3D® 2014 by Autodesk, inc. v10.3 Thursday, 01728 /2016

Hyd. No. 20

BUB

Hydrograph type = Reach Peak discharge = 209.42 cfs

Storm frequency = 25 yrs Time to peak = 944 min

Time interval = 2 min Hyd. volume = 6,848,015 cuft

Inflow hyd. No. = 12 - Mapleton Shawnee Section type = Trapezoidal

Reach length = 17000.0 ft Channel slope = 0.2%

Manning's n = 0.040 Bottom width = 15.0 ft

Side slope = 3.0:1 Max. depth = 3.01t

Rating curve x = 0.274 Rating curve m = 1.435

Ave. velocity = 0.00 fi/s Routing coeff. = 0.0217

Modified Att-Kin routing method used.

BUB .

et Hyd. No. 20 — 25 Year Kais;
280.00 , 280.00
200.00 200.00
160.00 160700
120.00 120.00

40.00 40.00

0 240 480 720 960 1200 1440 1680 1920 2160

Time (min)
=== Hyd No. 20 s Hyd No. 12
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. vi0.3 Thursday, 01 /28 /2016

Hyd. No. 21

Shawnee Loveland (north)

Hydrograph type = Combine Peak discharge = 381.20 cfs
Storm frequency = 25yrs Time to peak = 1128 min
Time interval = 2 min Hyd. volume = 16,939,900 cuft
Inflow hyds. = 14,16, 17, 20 Contrib. drain. area = 1639.000 ac
Shawnee Loveland (north) :
L2.(efs] Hyd. No. 21 25 Year Qe
420.00 420.00
360.00 360.00
300.00 - 300.00
240.00 240.00
180.00 180.00
120.00 120.00
“0.00 SR NG "SR i .
0.00 ——e ol 0100
0 240 480 720 860 1200 1440 1680 1920 2160 2400
Time (min)
wemen Hyd NoO. 211 s Hyd No. 14 messn Hydl No. 16 == Hyd No. 17

Hyd No. 20
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Hydraflow Hydrogr_aphs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, inc. v10.3 Thursday, 01 /28 /2016
Hyd. No. 22
Total flow Shawnee/loveland
Hydrograph type = Combine Peak discharge = 393.73 cfs
Storm frequency = 25vyrs Time to peak = 1122 min
Time interval = 2 min ' Hyd. volume = 17,740,530 cuft
Inflow hyds. = 18, 19, 21 Contrib. drain. area = 123.000 ac
Total flow Shawnee/Loveland
Q (cfs) Hyd. No. 22 -- 25 Year Q (cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00
6000 — [ 60.00
0.00 = S — ::‘:-me i S R v B,
0 240 480 720 260 1200 1440 1680 1920 2160 2400
Time {min)

—— Hyd No. 22 ccenen Hyd No. 18 s Hyd No. 19 e Hyd NO. 21
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~J B o ar, 3 &= =) -l EArh o T BATT D) o pote g pants
E_E S’M“’E ro @j ra [@‘E : &j Uj vy Ea% }F ﬁi@ [}; glnfl'bygsclrl‘léfiow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
‘Hyd. Hydrograph |Peak Time Time to  |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak velums hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (Ft) (cuft)
1 |SCS Runoff 154.80 2 960 4,324 838 — | e BU-A1
2 |SCS Runoif 31.59 2 756 T @HT | e BU-A2
3 |SCS Runoff 106.81 2 808 1,414,275 —— = BU-A3
4 |SCS Runoif 65.69 2 800 822,486 e T B BU-A4
5 |SCS Runoff 118.13 2 892 2,581,198 —— — — BU-A5
6 |Combine 263.35 2 950 6,906,037 1,8 | e R <no description>
7 |Reach 23.40 2 786 232,204 2 | e BU-A2
& |Reach 262.67 2 956 5,906,028 6 B e B BU-A1 A5 Reach
9 |Combine 340.42 2 888 9,374,986| 3,4,7, | @ ——— | - Combined BUB Shawnee
10 |SCS Runoff 95.86 2 804 1,225,493 —8— e BU-A7/A5.1
11 |SCS Runoff 108.70 2 752 734,307 ——— | - BU-A8
12 |Combine 439.51 2 802 11,334,780 9,10,11 | === | == Mapleton Shawnee
13 |SCS Runoff 77.08 2 800 952,909 e I BU-AB
14 |Reach 4284 2 880 952,832 13 | | e Shawneed /Loveland reach
15 |SCS Runoff 58.91 2 780 699,933 | e | e s BU-A9
16 |Reach 34.71 2 854 699,860 15 e BU-A9 Shawnee/ Loveland Reach
17 |SCS Runoff 339.76 2 1162 15,118,200  ——- e BU-A10
18 |SCS Runoff 11.21 2 950 304,213 ———— ——— BU-A12 (Moyer Road)
19 |SCS Runoff 51.23 2 866 976,762 — — e BU-A13 (Timberlink)
20 |Reach 372.32 2 - 924 11,334,740 L — BUB
21 |Combine 629.42 2 1116 28,105,630 14, 186, 17, - ——— Shawnee Loveland (north)
22 [Combine 662.77 2 978 29,386,620 18, ?g, 21 - ——- Total flow Shawnse/Loveland

Bult Creek tributary BUB.gpw Return Period: 100 Year Thursday, 01 /28 /2016
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D@ 2014 by Autodesk, Inc. v10.3

Hyd. No. 1

Thursday, 01 /28 /2016

BU-A1
‘Hydrograph type = SCS Runoff Peak discharge = 154.80 cfs
Storm frequency = 100 yrs Time fo peak = 960 min
Time interval = 2 min Hyd. volume = 4,324,838 cufi
Drainage area = 454.000 ac Curve number = 78
Basin Slope =02% Hydraulic length = 8600 fi
Tc method = LAG Time of conc. (Tc) = 403.63 min
Total precip. = 4.90in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
BU-A1 i
G (ers) Hyd. No. 1-- 100 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 - 100.00 -
80.00 80.00
60.00 ——— 60.00
40.00 — \ ——— 40.00
20.00 \\ S —
0.00 e — 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

—— Hyd NO. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01/28 /2016

e Hyd No, 2

Hyd. No. 2
‘BU-A2
Hydrograph type = SCS Runoff Peak discharge = 31.59 cfs
Storm frequency = 100 yrs Time to peak = 756 min
Time interval = 2 min Hyd. volume = 232,222 cufi
Drainage area = 28.000 ac Curve number = 74
Basin Slope = 08% Hydraulic length = 1800 ft
Tc method = LAG Time of conc. (Tc) = 68.07 min
Total precip. = 490 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BU-A2
Q (cfs) Hyd. No. 2 — 100 Year Q {cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 K 1 15.00
10.00 10.00
5.00 \\\ — 5.00
0.00 [l 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580
Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 3
BU-A3

Thursday, 01 /28 /2016

Hydrograph type = SCS Runofif Peak discharge = 106.81 cfs

Storm frequency = 100 yrs Time to peak = 808 min

Time interval = 2 min Hyd. volume = 1,414,275 cuft
Drainage area = 153.000 ac Curve number = 77

Basin Slope = 05% Hydraulic length = 4200 ft

Tc method = LAG Time of conc. (Te) = 155.48 min

Total precip. = 4.901In Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Q(cfs) Hyd. No. 3 — 100 Year Q (cfs)
120.00 - -120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
2000 4— 0" L 1L _ \\ L 20.00

0.00 —S=— 0.00

0 120 360 480 600 960 1080 1200 1320 1440 1560 1680

e Hyd No. 3

Time (min)
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Hyd. No. 4
BU-A4

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff Peak discharge

= 100 yrs Time to peak =
= 2 min Hyd. volume =
= 86.000 ac Curve number =
=04 % Hydraulic length =
= LAG Time of conc. (Tc) =
= 4.90in Distribution =
= 24 hrs Shape factor =

Thursday, 01 /28 /2016

65.69 cfs
800 min
822,486 cuft
78

3500 ft
145.62 min
Type Il

484

BU-A4
(2 {ofs) Hyd. No. 4 — 100 Year Q(cis)
70.00 70.00
60.00 ) \ 60.00
50.00 ' % ' 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 ' \\ 10.00
0.00 ™ PN [N .~ T
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

m— Hyd No. 4
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Hyd. No. 5
BU-AS

Hydrograph type

Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

W onoun o ouu

SCS Runoff
100 yrs

2 min
280.000 ac
0.3%

LAG

4.90 in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, 01 /2872016

118.13 ¢fs
892 min
2,581,198 cuft
77

6800 fi
295.13 min
Type i

484

i mnn nuwnu

BU-A5

Q (cfs) * Hyd. No. 5 - 100 Year < [
120.00 {\ 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00

0.00 e - : S 0.00

0 240 480 950 1200 1440 1680 1920
Time (min)

== Hyd No. 5
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Hyd. No. 6

<no description>

Hydrograph type = Combine Peak discharge = 263.35 cfs

Storm frequency = 100 yrs Time to peak = 950 min

Time interval = 2 min Hyd. volume = 6,906,037 cuft

Inflow hyds. =15 Contrib. drain. area = 734.000 ac

<no description>

Q (cfs) Hyd. No. 6 - 100 Year | | Qi)
280.00 280.00
240,00 |— - — [\ 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 40.00

0.00 : SR x 0.00
0 240 430 720 980 1200 1440 1680 1920
Time (min)

e Hyd NoO. 6 === Hyd No. 1 wemee: Hyd No. 5
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Hyd. No. 7

Thursday, 01 /2872016

BU-A2

Hydrograph type = Reach Peak discharge = 23.40 cfs

Storm frequency = 100 yrs Time to peak = 786 min

Time interval = 2 min _ Hyd. volume = 232,204 cuft
Intlow hyd. No. = 2-BU-A2 Section type = Trapezoidal
Reach length = 3500.0 i Channel slope = 0.1%

Manning's n = 0.040 Bottom width = 15.0 ft

Side slope = 1.0:1 Max. depth = 3.0t

Rating curve x = 0.193 Rating curve m = 1.5563

Ave. velocity = 0.00 ft/s Routing coeff. = 0.0613

Modified Att-Kin routing method used.

BU-A2
Q {cfs) Hyd. No. 7 -- 100 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 ) 10.00
5.00 N\ 5.00
HE.}%;""'
0.00 = - 0.00
0 120 240 360 480 860 1080 1200 1320 1440 1560
Time (min)

wm—= Hyd NO. 7

wemmm Hyd NO. 2
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Hyd. No. 8
BU-A1 A5 Reach

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reach length
Manning's n
Side slope
Rating curve x
Ave. velocity

T | I ) B TR A 1

Reach

100 yrs

2 min

6 - <no description>
1800.0 ft

0.040

1.0:1

0.274

0.00 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeiff.

Thursday, 01 /28 /2016

262.67 cfs
956 min
6,906,028 cuft
Trapezoidal
0.2 %

15.0 1t

3.0t

1.553

0.2809

A T T A Y R | O (O F A

Modified Ait-Kin routing methed used.

BU-A1 A5 Reach

Qs Hyd. No. 8 -- 100 Year Qigs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 ! L 40,00

0.00 B . : \\ 0.00
0 240 480 720 960 1200 1440 1880 1920

Time {min)

e Hyd NO. 8 e Hyd No. 6 -
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016
Hyd. No. 9
Combined BUB Shawnee _
Hydrograph type = Combine Peak discharge = 340.42 cis
Storm frequency = 100 yrs , Time to peak = 888 min
Time interval = 2 min Hyd. volume = 9,374,986 cuft
Inflow hyds. =347, 8 Contrib. drain. area = 239.000 ac
Combhined BUB Shawnee 7
@ {cfe) Hyd. No. 9 — 100 Year Q@ (et
350.00 350.00
300.00 300,00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00
50.00 50.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)
e Hyd NO. 9 e==== Hyd No. 3 e Hyd No. 4 e Hyd No. 7

~ Hyd No. 8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016

Hyd. No. 10
BU-A7/A5.1

SCS Runoff Peak discharge
100 yrs Time to peak

2 min Hyd. volume
138.000 ac Curve number
0.6 % Hydraulic length
LAG - . Time of conc. (Tc)
490 in Distribution

24 hrs Shape factor

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

95.86 cis

804 min
1,225,493 cuft
76

4250 ft
147.56 min
Type ll

484

I nonH

[ T T ¥ N | S B

BU-A7/A5.1

Criete] Hyd. No. 10 -- 100 Year Q (ofs)

100.00

100.00

80.00 —— 1 Ao e WD, e et ks P, W

e \ — |
ME=ESSESES=E=s=

e
- _"\'_—v\_

0.00 = i . — | B it .S Y

0 120 240 360 480 600 720 840 980 1080 1200 1320 1440 1560 1680

. Time (min)
e Hyd No. 10
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Thursday, 01/28 /2016

Hyd. No. 11

BU-A8

Hydrograph type = SCS Runoff Peak discharge = 108.70 cis

Storm frequency = 100 yrs Time to peak = 752 min

Time interval = 2 min Hyd. volume = 734,307 cuft

Drainage area = 74.000 ac Curve number = 79

Basin Slope = 09% Hydraulic length = 21001t

Tc method = LAG Time of conc. (Tc) = 62.67 min

Total precip. = 4.90in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Q (cfs) Hyd. No. 11 — 100 Year Qe
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0,00 e e . e 0.00
0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 / 28/ 2016

Hyd. No. 12

Mapleton Shawnee

Hydrograph type = Combine Peak discharge = 439.51 cfs

Storm frequency = 100 yrs ‘ Time to peak = 802 min

Time interval = 2 min Hyd. volume = 11,334,780 cuft

Inflow hyds. = 9,10, 11 Contrib. drain. area = 212.000 ac

Mapleton Shawnee - _

Q (5] Hyd. No. 12 — 100 Year & (els)
480.00 480.00
420.00 ’I‘\\ - e — — 420,00
360.00 e \ 36000
300.00 ' {/\ N\ ' i ' 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 60.00

0.00 - s e T 00
0 240 430 720 960 1200 ~ 1440 1680 1920

Time (min)
s Hyd No. 12 ==== Hyd No. 9 === Hyd No. 10 emme Hyd No. 11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 13
BU-AG

Thursday, 01/28/2016

Hydrograph type = SCS Runoff Peak discharge = 77.08 cis
Storm frequency = 100 yrs Time to peak = 800 min
Time interval = 2 min Hyd. volume = 952,909 cuft
Drainage area = 107.000 ac Curve number = 76
Basin Slope = 04 % Hydraulic length = 3300 ft
Tc method = LAG Time of conc. (Tc) = 139.17 min
Total precip. = 4.90in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
‘ BU-AG .
Q (cfs) Hyd. No. 13 — 100 Year Slo
70.00 —— ’\‘ —— 70.00
60.00 : \ +——— 60.00
50.00 — \ - 50.00
40.00 o e SR S BE 40.00
30.00 R & 30.00
20.00 ' 4 — 20.00
10.00 N 10.00
0.00 e — Sl 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580 1680

e Hyd NO. 13

Time (min)
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Hyd. No. 14

Shawneed /Loveland reach

Thursday, 01/28 /2016

Hydrograph type = Reach Peak discharge = 42.84 cifs
Storm frequency = 100 yrs Time to peak = 890 min
Time interval = 2 min Hyd. volume = 952,832 cuft
Inflow hyd. No. = 13 - BU-AG Section type = Trapezoidal
Reach length = 16800.0 ft Channel slope = 0.2 %
Manning's n = 0.040 Bottom width = 15.0 1t
Side slope = 3.0:1 Max. depth = 3.01t
Rating curve x = 0.280 Rating curve m = 1.435
Ave. velocity = 0.00 ft/s Routing coeff. = 0.0156
Modified Att-Kin routing method used.
Shawneed /Loveland reach ]
Chfets) Hyd. No. 14 — 100 Year Q (cfs)
80.00 g : - 80.00
70.00 : _ N\ — 70.00
50.00 e \ H— 50.00
40.00 | /AV\ —— 40.00
30.00 : / : \\\ - 30.00
20.00 ’ \ T 20.00
= / : \\_\\ ,
10.00 — : 10.00
0.00 " _ ' ' I = «-r;f,f:?;iggm_ 0.00
0 480 720 960 1200 1440 1680 1920
Time (min)

e Hyd No. 14

cmeee Hyd NO. 13
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Hyd. No. 15
BU-A9

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
100 yrs

2 min
71.000 ac
0.5 %

LAG

4.80 in

24 hrs

[ {1 1 S T 1 R 1

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

1 N (T O N VO | A

Thursday, 01 /28 /2016

68.91 cfs
780 min
699,933 cuit
79

2800 ft
110.34 min
Type ll

484

BU-AS

Qies) Hyd. No. 15 -- 100 Year Q (cfs)
70.00 70.00
s | ’\‘ [ A I i
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

-

-‘:F- o d A a - =
0.00 . ™ 0.00

0 120 240 360 840 960 1080 1200 1320 1440 1560

Time (min)

wmen Hyd No. 15
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Hyd. No. 16

BU-A9 Shawnee/ Loveland Reach

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reach length
Manning's n
Side slope
Rating curve x
Ave. velocity

[ T A ¥ S | S I { B 1

Reach

100 yrs

2 min

15 - BU-A9
15500.0 it
0.040

3.0:1

0.280

0.00 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Thursday, 01/ 28/ 2016

34.71 cfs
854 min
699,860 cuit
Trapezoidal
0.2 %

15.0 it

3.0 1t

1.435
0.0162

N T T | S 1 1 S I 1

Modified Att-Kin routing method used.

BU-A9 Shawnee/ Loveland Reach

RiER) Hyd. No. 16 — 100 Year Q (cfs)
70.00 r\ 70.00
60.00 ' 60.00
50.00 50.00
40.00 i 40.00
30.00 /\\ B 30.00
20.00 11 \ ' 20.00
10.00 K 10.00
0.00 B B S - 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e Hyd NO. 16

===e== Hyd No, 15
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Hyd. No. 17
BU-A10

Thursday, 01 /28 /2016

e Hyd No. 17

Hydrograph type = SCS Runoff Peak discharge = 339.76 cfs

Storm frequency = 100 yrs Time to peak = 1162 min

Time interval = 2 min Hyd. volume = 15,118,200 cuft

Drainage area = 1639.000 ac Curve number = 77

Basin Slope = 02% Hydraulic length = 16500 ft

Tc method = LAG Time of conc. (Tc) = 716.88 min

Total precip. = 490in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

BU-A10

Qi) Hyd. No. 17 - 100 Year Q (cfs)
350.00 350.00
300.00 L \ 300.00

© 250.00 . \ — 250.00

200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

0.00 —r —= 0.00

0 240 480 860 1200 1440 1680 1920 2160 2400
Time (min)
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Hyd. No. 18

BU-A12 (Moyer Road)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

i n o ni

SCS Runoff Peak discharge

100 yrs Time to peak

2 min Hyd. volume
33.000 ac Curve number

0.1 % Hydraulic length
LAG Time of conc. (Tc)
4.90in Distribution

24 hrs Shape factor

| I | ¥ I | A 1 B

Thursday, 01 /28/2016

11.21 cfs
950 min
304,213 cuft
T

4000 ft
386.09 min
Type ll

484

BU-A12 (Moyer Road)

=== Hyd No. 18

QR Hyd. No. 18 — 100 Year Q (afs)
12.00 12.00
10.00 [\ 10.00
- 8.00 8.00
6.00 6.00
4.00 4.00
2.00 / k\\ 2.00
(0] 0 S— 4/) \ 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)
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Hyd. No. 19

BU-A13 (Timberlink)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method |
Total precip.
Storm duration

imn uwn i nu

SCS Runoff Peak discharge

100 yrs Time fo peak

2 min Hyd. volume
90.000 ac Curve number

0.1 % Hydraulic length
LAG Time of conc. (Tc)
4.90 in Distribution

24 hrs Shape factor

[ | | N N S R |

Thursday, 01 /28/2016

51.23 cfs
866 min
976,762 cuft
82

3400 ft
251.44 min
Type |l

484

BU-A13 (Timberlink)

CREL Hyd. No. 19 -- 100 Year Sl
60.00 60.00
50.00 | 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 — el 0,00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

s Hyd NO. 19
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Hyd. No. 20
BUB

Thursday, 01 /28 /2018

e Hyd No. 20

===== Hyd No. 12

Hydrograph type = Reach Peak discharge = 372.32 cfs

Storm frequency = 100 yrs Time to peak = 924 min

Time interval = 2 min Hyd. volume = 11,334,740 cuft

Inflow hyd. No. = 12 - Mapleton Shawnee Section type = Trapezoidal

Reach length = 17000.0 it Channel slope =02%

Manning's n = 0.040 Bottom width = 15.0 ft

Side slope = 3.0:1 Max. depth = 3.0t

Rating curve x = 0.274 Rating curve m = 1.435

Ave. velocity = 0.00 ft/s Routing coeff. = (0.0256

Modified Att-Kin routing method used.

Q {oi8) Hyd. No. 20 - 100 Year Q fefe)

© 480.00 480.00

420.00 : 420.00
360.00 360.00
300.00 300.00
240.00 — . 240.00
180.00 — (’ - : 180.00

60.00 : s 1 | I—— Y

000 = I = 000
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)
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Thursday, 01 /282016

Hyd. No. 21

Shawnee Loveland (north)

Hydrograph type = Combine Peak discharge = 629.42 cis

Storm frequency = 100 yrs Time to peak = 1116 min

Time interval = 2 min Hyd. volume = 28,105,630 cuft

Inflow hyds. = 14,16, 17, 20 Contrib. drain. area = 1639.000 ac

Shawnee Loveland (north)

R efs) Hyd. No. 21 - 100 Year Q (cts)
630.00 630.00
340.00 540.00
450.00 450.00
360.00 SGO.QD
270.00 270.00
180.00 180.00

90.00 90.00

0.00 e Dol 000
0 240 480 720 860 1200 1440 1680 1920 2160 2400
. Time (min)
s Hyd No. 21 === Hyd No. 14 s Hyd NO. 16 smemn Hyd No. 17

e Hyd No. 20
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Hyd. No. 22

Total flow Shawnee/Loveland

Hydrograph type = Combine Peak discharge

= 662.77 cfs
Storm frequency = 100 yrs Time to peak = 978 min
Time interval = 2 min Hyd. volume = 29,386,620 cuit
Inflow hyds. = 18, 19, 21 . Contrib. drain. area = 123.000 ac
Total flow Shawnee/Loveland
Bies) Hyd. No. 22 - 100 Year Q{cfs)
700.00 700.00
500.00 600.00
500.00 500.00
400.00 400.00
300.00 300.00
s0000 L R . FRN FR DR ) S R 200,00
100.00 100.00
1o R M S —_ = e .00
0 240 480 720 860 1200 1440 1680 1920 2160 2400
Time (min)

= Hyd No. 22 e Hyd No. 18 s Hyd NO. 19 == Hyd No. 21



