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Watershed Model Schematig

ydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodask, Inc. v10.3

S

Ledend

Hvd. Crigin Description

1 SCS Runcff SD-A1

2 SCS Runoff SD-A2

3 SCS Runoff SD-A3

4 SCS Runoff SD-A5.1

5 SCS Runoff SD-A5.2

6 SCS Runoff SD-A5.3

7 SCS Runoff SD-A4 /AB

8  SCSRunoff BL-A1 3

9 SCS Runoff BL-A2 "

10 Reach BL-A1 reach W
11 Combine  BL-A1/A2 40
12 SCSRunoff BL-A3

13 Reach BL-A2 reach

14  SCS Runoff BL-A4 3 )

15 SCS Runoff BL-A5 m

16 Combine Wheatfield L} tlet

17  Reservoir routed wheatfiledhlk

18 SCSRunoff BL-AB \ ‘
19 SCS Runoff BL-A7
20 SCSRunoff BL-AB

21  Reach BL-A7 channel reach

22 Reach BL-AB Channel Reac

23 SCS Runofi BL-AZ

24  Combine Black Creek west

25 Reservoir <no description>

26 Reservoir  <no description> .
27 Combine <no description> w?’
28 Reach Discharge to wilrose Lake
29 Combine <no description>

30 Reservoir Dischare Wilrose Lake

31 Reach southern drainage

32  Combine Ward Road

33 Reach Southern Drainage Extension
34 Combine <no description>

35 Reservoir River Road Qutlets

36 Combine Lakeside storm ponds

37 Reservoir routed Lakeside ponds

38 Combine Black Creek East

39 Reach Black Creek wastern reach
40  Combine Liberty Drive

41 Resarvoir Liberty Drive Crossing

42  Combine River Road

43  Reservoir River Road-Downstream

s i
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Hyd. |Hydrograph |Inflow Peak Outflow (cis) Hydrograph
No., type hyd(s) Description

(origin) Tyr 2yr -yr 5-yr 10-yr 25-yr 50-yr 100-yv

1 |SCS Runoff - 12.38 | 18.15 —-- | 30.91 | SD-A1

2 |SCS Runoff e 17.39 | 24.99 e | 41.24 | SD-A2

3 |SCS Runoff e 98.51 | 141.45 -—-—- [233.60 | SD-A3

4 |SCS Runoff e — 2413 | 34.95 —mere: || BBAT -SD—A5.1

5 |[SCSRunoff | -— 293.34 | 357.95 - | 485.67 SD-AS.Z‘

6 [SCS Runoff ————— 274.08 |377.81 -—-—- | 593.62 | SD-A5.3

7 |SCS Runoff — 4048 | 58.46 —— | 97.59 | SD-A4/AB

8 |SCS Runoff s 16.83 | 25.07 | 42,97 | BL-A1

9 |SCS Runoff o 15.34 | 2243 - | 37.97 | BL-A2

10 |Reach 8 12.76 19.64 ——— 35.12 | BL-A1 reach

11 |Combine 9,10 23.50 | 34.48 —— | 58.80 | BL-A1/A2

12 |SCS Runoff S 39.01 56.03 -~ | 82,52 | BL-A3

13 |Reach 11 23.12 | 33.94 - | 58.04 | BL-AZ2reach

14 |SCS Runoff e 135:36 194.63 —----- [3098.84 | BL-A4

15 |SCS Runoff e 1293 | 19.05 —— | 32.60 | BL-A5

16 |Combine 4,5, 8, 529.91 | 690.77 —-- 1020.70 | Wheatfield Lake outlet

17 |Reservoir 16 11.27 16.66 -——= | 29,38 | routed wheatfiled Ik

18 |SCS Runoff | - 72.58 | 101.79 ——— [162.94 | BL-AB

19 |SCS Runoff e 68.88 | 9252 | - 140.61 | BL-A7

20 |SCS Runoff e 4409 | 64.77 —-—-- [110.51 | BL-A8

21 |Reach 19 52.95 73.26 ——-—- [ 118.72 | BL-A7 channel reach

22 |Reach 18 63.79 90.87 e | 148.73 | BL-AG Channel Reac

23 |SCS Runoff | - 24.08 -35.67 —-— | 61.31 | BL-A9

24 |Combine 20, 21, 22, 119.52 | 169.39 - | 275,71 | Black Creek west

25 |Reservoir 1 12.38 18.15 e 30.89 | <no description>

26 |Reservoir 2 17.42 24.99 ——— | 41.24 | <no description>

27 |Combine 25, 26 21.81 31.36 B 53.36 | <no description>

28 |Reach 27 20.86 | 3037 | - 51.52 | Discharge to wilrose Lake

29 |Combine. 3,28 117.00 |168.77 —-——— | 281.30 | <no description>

30 |Reservoir 28 10.16 11.62 - | 13.67 | Dischare Wilrose Lake

31 |Reach 30 10.08 11.56 e 13.63 | southern drainage

32 |Combine 7,31 44.23 63.37 - | 104.51 Ward Road

33 |Reach 32 44,11 63.02 - | 103.45 | Southern Drainage Extension

Proj. file: southern draiange black creek existing conditions.gpw
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Hyd. |Hydrograph |Inflow Pealk Outilow (cfs) Hydrograph
Mo. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr S-yr 10-yr 25-yr 50-yr 100-yr '
34 |Combine 17,33 e e | e 5373 | 77.30 | e 129.01 | <no description>
35 |Reservoir 34 5372 | 77.28 | -——-— 128.77 | Rlver Road Qutlets
36 |Combine 12, 13,14, ------ e T I 150.75 | 213.41 -—----- | 347.50 | Lakeside storm ponds
37 |Reservoir 36 | e | e | ——- | 69.75 |128.55 —-— [289.33 .routed Lakeside ponds
38 |Combine 15,37 82.()5 134.03 e 296‘;.85 Black Creek East
39 [Reach 38 7917 | 11827 | ——— 212.04 | Black Creek western reach
40 |Combine 24,39 e e o - 115816 |24953 | --——- 483.95 | Liberty Drive
41 [Reservoir 40 ————- —— — ——-- | 177.53 |286.74 --—-- | 508.89 | Liberty Drive Crossing
42 |Combine 23, 41 194.44 | 307.94 ----—- | 54516 | River Road
43 |Reservoir 42 e | | s | 155.83 [181.70 | --—— |223.25 | River Road-Downstream

Proj. file: southern draiange black creek existing conditions.gpw Thursday, 01/28 /2016
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Hy[éiraﬂuw Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph [Peak Time Time to  |Hyd. Inflovs Maximum Total Hydrogiraph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cis) (min) {min) {cuft) (it) (cuft)

1 |SCS Runoff 1238 | 2 . 1086 486,703 — | SD-A1

2 |SCS Runoff 17.39 2 852 320,828 s R SD-AZ2

3 |SCS Runoff 08.51 2 882 2,085,006 e e —- SD-A3

4 [SCS Runoff 2413 2 920 595,977 —emeen B SD-A5.1

5 |SCS Runoff 293.34 2 728 1,182,746 — L e R SD-A5.2

6 |SCS Runoff 274.09 2 738 1,342,011 - = | e SD-A53

7 |SCS Runoff 40.48 2 982 1,223,199 e —— © e SD-A4 /A6

8 |SCS Runoff 16.83 2 790 201,541 e — BL-A1

9 |SCS Runoff 15.34 2 948 419,397 e ——-- —— BL-A2

10 |Reach 12.76 2 846 | 201,509 8 — - BL-A1 reach

11 |Combine 23.50 2 898 620,906 9,10 | = -——- - BL-A1/A2

12 |SCS Ruﬁc;ff 39.01 2 872 795,118 T e B BL-A3

13 |Reach 2312 2 930 620,891 11 —— e BL-A2 reach

14 |SCS Runoff 139.36 2 750 915,799 — —m - BL-A4

15 |SCS Runoff 12.93 2 992 401,724 ——— R - BL-A5

16 |Combine 529.91 2 730 3,120,732 4,5,6, L e B Wheatfield Lake outlet

17 |Reservoir 11.27 2 1458 1,997,411 16 571.52 2,660,696 routed wheaifiled Ik

18 |SCS Runoff 72.59 2 788 806,303 e e - BL-AG

19 [SCS Runoff 68.88 2 756 498,307 e — BL-A7

20 |SCS Runoif 44.09 2 1054 1 ,591,442 — | e R BL-A8

21 |Reach 52.95 2 762 498,291 19 - — BL-A7 channel reach

22 |Reach 63.79 2 818 806,287 8 | - ——— BL-AB Channel Reac

23 |SCS Runoff 24.08 2 906 570,881 | - - R BL-AS

24 |Combine 119.52 2 802 2,896,024 20,21,22,| - e Black Creek west

25 |Reservoir 12.38 2 1098 486,701 1 57512 7,579 <no description>

26 |Reservoir 1742 | 2 852 320,823 2 576.52 3,409 <no description>

27 |Combine 21.81 2 910 807,524 25,26 ———— | <no description>

28 |Reach 20.86 2 962 807,495 27 | j — Discharge to wilrose Lake

29 [Combine 117.00 2 892 2,892,498 3, 28 wwpcms —— <no description>

30 [Reservair 10.16 2 1654 2,171,759 29 573.86 7,440,924 Dischare Wilrose Lake

31 |Reach 10.08 2 1838 2137,778 30 ———— ————- southern drainage

32 |Combine 44.23 2 1008 3,360,978 78 e e Ward Road

33 |Reach 4411 2 1054 3,360,489 32 e —— Southern Drainage Exiension

southern draiange black creek existing condiRetsrgReriod: 10 Year Thursday, 01/28 /2016
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h—!yd. Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total

Hydrograph
o, type flovr interval |Peak volume hyd{s) elevation sirge used Description
(origin) (cTs) (min)  |{min) (cufi) (ft) (cuft)

34 |Combine 53.73 2 10868 5,354,622 17,28 B e <no description>

35 |Reservoir 53.72 2 1072 5,353,798 34 569.51 47,531 Rlver Road Outlets

36 |Combine 150.75 2 750 2,331,810 | 12, 13,14, |  -—— |  -——- Lakeside storm ponds
37 . Resewdir 69.75 2 944 2,331,294 - 36 574.00 505,052 routed Lakeside ponds
38 |Combine 82.05 2 962 2,733,019 15,37 et BT Black Creek East

39 |Reach 79.17 2 1018 2,732,949 38 e s Black Creek western reach
40 [Combine 158.16 2 816 5,628,976 24,39 — — Liberty Drive

41 |Reservoir 177.53 2 840 5,813,346 40 573.74 383,609 Liberty Drive Crossing
42 |Combine 194 .44 . 2 844 6,384,224 | 23, 41 e River Road

43 |Reservoir 155.83 2 1048 6,384,199 42 570.73 515,409 River Road-Downstream

southern draiange black creek existing bondiﬁi@h&rgﬁeriod: 10 Year Thursday, 01/28/2016




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

Hyd. No. 1
SD-A1

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nonnon o o

SCS Runoff
10.yrs

2 min
126.000 ac
0.0 %

LAG

2.99 in

24 hrs

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

Thursday, 01 /28 /2016

12.38 cfs
1096 min
486,703 cuft
77

4500 ft
580.91 min
Type I

484

[ { O | R 1 S S B 1

SD-A1

Qitete) Hyd. No. 1 - 10 Year Q{ct)
14.00 14.00
12.00 N - 12.00
10.00 /, \\\\ 10.00
8.00 8.00
6.00 6.00
4.00 \\ 4.00
2.00 // \\\\\\ 2.00
0.00 -4 P— 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

e Hyd No. 1
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Hyd. No. 2
SD-A2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc méthod

Total precip.
Storm duration

T T I O T T

SCS Runoff
10 yrs

2 min
71.000 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

(L | | S O I { O 1

Thursday, 01/28/2016

17.39 cfs
652 min
320,828 cuft
80

2000 ft
226.31 min
Typell
484

Q (efs) Hyd. No. 2 -- 10 Year Giefs)
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 J P— 0.00
0 240 480 720 1200 1440 1680 1920
Time (min)

m— Hyd No. 2
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Hyd. No. 3
SD-A3
Hydrograph type = SCS Runoff Peak discharge = 08.51 cfs
Storm frequency = 10 yrs : Time to peak = 882 min
Time interval = 2 min Hyd. volume = 2,085,006 cuit
Drainage area = 463.000 ac Curve number = 80
Basin Slope = 0.1% Hydrautlic length = 3200 it
Tc method = LAG Time of conc. (Te} = 269.13 min
Total precip. _ = 2.99in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

SD-A3 m
Qets) Hyd. No. 3 - 10 Year Q (cfs)

100.00 {\ 100.00
80.00 \ ; 80.00
60.00 £50.00
40.00 40.00
20.00 20.00
0.00 J S~ 0.00
0 240 480 720 960 1200 1440 1680 1920
Time {(min)

= Hyd No. 3
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Hyd. No. 4
SD-A5.1

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

[ TN A § T S O B

SCS Runoff

10 yrs
2 min

139.000 ac

0.1 %
LAG

2.99 in
24 hrs

Peak discharge
Time to peak

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

| ¥ R T S G | B

Thursday, 01/28/2016

24 .13 cfs
920 min
595,977 cuft
79

3000 ft
322.87 min
Type ll

484

SD-A5.1
Qifets) Hyd. No. 4 -- 10 Year 9 (efs)
28.00 28.00
24.00 = 24,00
20.00 \ 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 \ 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e Hyd No. 4
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Thursday, 01 /2872016

e Hyd NO. 5

Hyd. No. 5
SD-A5.2
Hydrograph type = SCS Runoff . Peak discharge = 293.34 cfs
Storm frequency = 10 yrs Time to peak = 728 min :
Time interval = 2 min Hyd. volume = 1,182,746 cufi
Drainage area = 120.000 ac Curve number = 98
Basin Slope = 0.0 % Hydraulic length = 100 ft
Tc method = LAG : Time of conc. (Tc) = 23.91 min
Total precip. = 2.99in Distribution = Type li
Storm duration = 24 hrs _ Shape factor = 484
8D-A5.2
{5 Hyd. No. 5 - 10 Year Q fofs]
280,00 - ﬂ —— 280,00
240.00 e asesies 240.00
~ 200.00 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 40.00
S ——— o
0.00 S 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. 6
SD-A5.3

Thursday, 01/28 /2016

Hydrograph type = SCS Runoff Peak discharge = 274.09 cfs

Storm frequency = 10 yrs Time to peak = 738 min

Time interval = 2 min Hyd. volume = 1,342,011 cuft

Drainage area = 257.000 ac Curve number = 83

Basin Slope = 0.0% Hydraulic length = 01t

Tc method = User Time of conc. (Tc) = 40.00 min

Total precip. = 2.99in Distribution = Type ll

Starm duration = 24 hrs Shape factor = 484

SD-A5.3

@ (i) Hyd. No. 6 — 10 Year Qilefs)
280.00 280.00
240.00 ﬂ 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 . 0.00
0 120 © 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd No. 8
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Hyd. No. 7
SD-A4 /AB

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

I L R T T T A 1

SCS Runoff
10 yrs

2 min
285.000 ac
0.1%

LAG

2.99in

24 hrs

Peak discharge
Time {o peak
Hyd. volume
Curve number

Hydraulic length

Time of cone. (Tc)
Distribution
Shape factor

mw i n o n H nn

Thursday, 01 /28 /2016

40.48 cis

982 min
1,223,199 cuit
79

5000 ft
420.76 min
Type |l

484

SD-A4 A6
Slen Hyd. No. 7 - 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 el (0,00
0 240 480 1440 1680 1920 2160
Time (min)

sy NO. 7

a~
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Hyd. No. 8
BL-A1

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

= SCS Runoff Peak discharge

= 10 yrs Time to peak

= 2 min Hyd. volume

= 52.000 ac Curve number

= 02% Hydraulic length
= LAG Time of conc. (Tc)
= 2.99in Distribution

= 24 hrs Shape factor

1 T A VO { S © A

Thursday, 01 /28 /2016

16.83 cfs
790 min
201,541 cuft
7

1500 ft
124.56 min
Type i

484

BL-A1
Q {cfs) Hyd. No. 8 - 10 Year Q (efs)
18.00 18.00
15.00 ,\V 15.00
12.00 tﬁ 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
0.00 _— J N 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

—— Hyd No. 8
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Thursday, 01 /28 /2016

Hyd. No. 9

BL.-A2

Hydrograph type = SCS Runoff Peak discharge - = 15.34 cfs

Storm frequency = 10 yrs Time to peak = 948 min

Time interval = 2 min Hyd. volume = 419,397 cuft

Drainage area = 103.000 ac Curve number = 78

Basin Slope = 0.1 % Hydraulic length = 3000 it

Tc method = LAG Time of conc. (Te) = 364.60 min

Total precip. = 2.99in Distribution = Type Il

Storm duration = 24 hrs Shape facf[or = 484

Q (afs) Hyd. No. 9 — 10 Year Qiets)

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 e e \ 0.00

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

e Hyd No. 9
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodssk, Inc. v10.3

Thursday, 01 /2872016

Hyd. No. 10
BL-A1 reach
Hydrograph type = Reach Peak discharge = 12.76 cfs
Storm frequency = 10 yrs Time to peak = 846 min
Time interval = 2 min Hyd. volume = 201,509 cuft
Inflow hyd. No. = 8 - BL-A1 Section type = Trapezoidal
Reach length = 3000.0 ft Channel slope . = 0.0%
Manning's n = 0.040 Bottom width = 10.0 1t
Side slope = 1.0:1 Max. depth = 2.0 ft
Rating curve x = 0.113 Rating curve m = 1.524
Ave. velocity = 0.00 fi/s Routing coeff. = 0.0378
Medified Att-Kin routing method used.
BL-A1 reach
@ [Br Hyd. No. 10 - 10 Year L (et
18.00 : 18.00
15.00 ’\\ 15.00
|
12.00 /,%\ 12.00
8.00 9.00
6.00 6.00
3.00 AN 3.00
- .
0.00 JJ \:’% 0.00
0 120 240 360 480 600 720 840 860 1080 1200 1320 1440 1580 1680
Time (min)

== Hyd No. 10 === Hyd No. 8
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Hydraflow Hydragraphs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /2872016

Hyd. No. 11
BL-A1/AZ2
Hydrograph type = Combine Peak discharge = 23.50 cfs
Storm frequency = 10 yrs Time to peak = 898 min
Time interval = 2 min Hyd. volume = 620,906 cuft
Inflow hyds. = 9,10 Contrib. drain. area = 103.000 ac
BL-A1/A2
Q i) Hyd. No. 11 -- 10 Year Qi)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
= 1o \\ | o0
0.00 - 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

= Hyd No. 11

====== Hyg NO., 9 s Hyd No. 10
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Hyd. No. 12

Thursday, 01 /28 /2016

—— Hyd No. 12

BL-A3
Hydrograph type = SCS Runoff Peak discharge = 39.01 cfs
Storm frequency = 10 yrs _ Time to peak = 872 min
Time interval = 2 min Hyd. volume = 795,118 cuft
Drainage area = 176.000 ac Curve number = 80
Basin Slope = 0.1% ' Hydraulic length = 2800t
Tc method = LAG ' Time of conc. (Tc) = 256.53 min
Total precip. = 2.9910n Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
BL-A3
Q {efe) Hyd. No. 12 -- 10 Year Bicre)
40.00 40.00
30.00 30.00
- 20.00 20.00
10.00 \ 10.00
0.00 = J S~ 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)
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Thursday, 01 /28 /2018

Hyd. No. 13
BL-A2 reach
Hydrograph type = Reach Peak discharge = 23.12 cfs
Storm frequency = 10 yrs Time to peak = 930 min
Time interval = 2 min Hyd. volume = 620,891 cuft
Inflow hyd. No. = 11 - BL-A1/A2 Section type = Trapezoidal
Reach length = 2800.0 ft Channel slope = 01%
Manning's n = 0.035 Bottom width = 10.0 ft
Side slope = 1.0:1 Max. depth = 201t
Rating curve x = (0.259 Rating curve m = 1.524
Ave. velocity = 0.00 ft/s Routing coeif. = 0.0766
Medified Ati-Kin routing method ussd.
BL-AZ2 reach ,
Q (cfs) Hyd. No. 13 — 10 Year Quems)
24.00 : 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 400
0.00 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e=== Hyd No, 13 e Hyd No. 11
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Hyd. No. 14
BL-A4

Thursday, 01/28 /2016

Hydrograph type = S5CS Runoff Peak discharge = 139.36 cfs
Storm frequency = 10 yrs Time to peak = 750 min
Time interval = 2 min Hyd. volume = 915,799 cuft
Drainage area = 184.000 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 60.00 min
Total precip. = 2.99in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BL-A4
@ [ats) Hyd. No. 14 - 10 Year d {cfs)
140.00 ﬁ 140.00
'20.00 ' 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 \\\ ' 20.00
0.00 ' " 0.00
0 120 240 360 480 600 720 840 860 1080 1200 1320 1440 1560
Time (min)

== Hyd NO. 14
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3 Thursday, 01 /28 /2016
Hyd. No. 15
BL-A5
Hydrograph type = SCS Runoff Peak discharge = 12.93 cfs
Storm frequency = 10 yrs : Time to peak = 992 min
Time interval = 2 min Hyd. volume = 401,724 cuit
Drainage area = 104.000 ac Curve number = 77
Basin Slope = 0.1% Hydraulic length = 3500 ft
Tc method = LAG Time of conc. (Tc) = 424.95 min
Total precip. = 2.99in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
) BL-AS5
2 {afs) Hyd. No. 15 — 10 Year Rilats)
14.00 : : 14.00
12.00 : f\ 12.00
10.00 10.00
8.00 - \ : 3.00
6.00 6.00
4.00 \\\ 4.00
2.00 : \\\ 2.00
Ty
0.00 e S 0.00
0 240 480 720 960 1200 1440 1680 1920 2160

Time (min)
=== Hyd No. 15
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01/28/2016

Hyd. No. 16
Wheatfield Lake outlet

Hydrograph type = Combine Peak discharge = 529.91 cis
Storm frequency = 10 yrs : Time to peak = 730 min

Time interval = 2 min Hyd. volume = 3,120,732 cuft
Inflow hyds. =450 Contrib. drain. area = 516.000 ac

Wheatfield Lake outlet

Q) Hyd. No. 16 — 10 Year Qe

560.00 -

480.00 -

400.00 + ' == _ —1 , — ‘. = .

240.00 o

- 160.00
80.00 80.00
0.00

— ‘ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 18 s Hyd Mo, 4 e Hyd No. 5 e===u Hyd No. 6
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Hyd. No. 17

routed wheaifiled Ik

Hydrograph type = Reservoir Peak discharge = 11.27 cis
Storm frequency = 10 yrs Time to peak = 1458 min
Time interval = 2 min Hyd. volume = 1,997,411 cufi
Inflow hyd. No. = 16 - Wheatfield Lake outlet Max. Elevation = 571.52 it
Reservoir name = Whealifield Lakes Max. Storage = 2,660,696 cufi

Storage Indication method used.

routed wheatfiled Ik

Q (cfs) Hyd. No. 17 - 10 Year Q (cfs)
560.00 560.00
480.00 480
400.00 400.00
320.00 320.00
940.00 240.00
160.00 ——— SN EPNEE R 160.00

80.00 — ' e — — 80.00

OOO P e —— — —— - - e e 1 | O-OO
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (m¥

= Hyd No. 17 === Hyd No. 16 [TTTTT] Total storage used = 2,660,696 cuft



Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3
Fond No. 2 - Whesatfield Lakes
Fond Dats

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 571.00 ft

Thursday, 01/28/2016

Stage (i) Elevation (ft) Contour area (sqfi) Incr. Storage (Cuf) Total storage (cuii)

0.00 571.00 5,000,000 0 0

1.00 572.00 5,227,200 5,112,668 5,112,668

2.00 573.00 5,300,000 5,263,032 10,375,700

3.00 574.00 5,350,000 5,324,450 15,700,150
Culvert / Qrifice Structurss Waeir Structures

[Al - Bl IC1 [PriRsy] [Al =] [] 21

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 9.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Cresi El. (fi) = 571.00 0.00 0.00 0.00
Mo, Bariels =0 0 0 0 Weir Coaff. = 3.33 3.33 3.33 3.33
Invert EL (it) = 0.00 0.00 0.00 0.00 Weir Type = Rect - -— -
Length (it) = 0.00° 0.00 0.00 . 0.00 fulii-Siage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
M-Value = 013 013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/fv) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (fi) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet {ic) and outlet (oc) control. Wesir risers checked for orifice conditions (ic) and submergence (s).

Stage [ Storage | Discharge Tahle

Stage Storage  Elavation Clv A Clv B ClvC PriRsr WrA Wr B WrC WrD
ft cuft -t cis cis cfs cis cis cis cfs cfs
0.00 0 571.00 s - 0.00 =
0.10 511,267 571.10 - -— 0.95 — =
0.20 1,022,534 571.20 - = —— 2.68
0.30 1,533,801 571.30 -—- — - 4.92 -
0.40 2,045,067 571.40 . 7.58 s
0.50 2,556,334 571.50 —— P - 10.59 —
0.60 3,067,601 571.60 —- - -— 13.92 -— -
0.70 3,578,868 571.70 - -— 17.55 o %=
0.80 4,090,134 571.80 — - - 21.44
0.90 4.601,401 571.90 - — — 25,58
1.00 5,112,668 572.00 i - 2997 -
1.10 5,638,971 572.10 : - 34.57 e aizs
1.20 6,165,274 572.20 - — -— 39.39 - e —
1.30 6,691,577 572.30 - — 44.42 — -
1.40 7,217,880 572.40 - —— - 49.64
1.50 7,744,183 572.50 - — 55.05 s
1.60 8,270,486 572.60 -— - 60.65 — s
1.70 8,796,789 572.70 - -— 66.42 S =]
1.80 9,323,092 572.80 72.36 -— -—
1.90 9,849,395 572.90 - L e 78.48
2.00 10,375,700 573.00 — -— - - 84.77
2.10 10,908,150 573.10 — — 91,20 s -
2.20 11,440,590 573.20 - -— 97.79 = =
230 11,973,040 573.30 R 10453 - —
2.40 12,505,480 573.40 - - -— 11142 — -
250 13,037,930 573.50 — - - 11846 -
260 13,570,370 573.60 - 125.63 — -
2,70 14,102,820 573.70 - —= — 13295 - —-
2.80 14,635,260 573.80 — o 14040 - -
290 15,167,710 573.90 — — 147.99 -
3.00 15,700,150 574.00 —— - — 18573 -

Exfil User Toiz
cis cfs cis

= 0.000
0.947
— 2.680
4.923
7.579
10.59
13.92
— 17.55
21.44
2558
29.97
34.57
39,39
44.42
49.64
- 55.05
60.65
66.42
72.36
78.48
8477
91.20
97.79
we 10453
— 11142
— 11846
— 125863
—  132.95
14040
— 14799
— 15573
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Hyd. No. 18
BL-AB

Thursday, 01 /2872016

e -yl No. 18

Hydrograph type = SCS Runoff Peak discharge = 72.59 cfs
Storm frequency = 10 yrs Time 1o peak = 788 min
Time interval = 2 min Hyd. volume = 806,303 cuft
Drainage area = 162.000 ac Curve number = 82
Basin Slope = 00% Hydraulic length = 0ft
Tec method = User Time of conc. (Tc) = 120.00 min
Total precip. = 2.991in Distribution = Type il
Storm duration = 24 hrs Shape factor = 484
BL-AB .
e Hyd. No. 18 - 10 Year Q (cfs)
80.00 ——— T T 80.00
70.00 o \ — 70.00
60.00 ‘ 60.00
50.00 — i 50.00
40.00 — 40.00
30.00 e 30.00
20.00 ‘4 —— 20.00
10.00 : 10.00
0.00 el 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Time (min)
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Thursday, 01/28/2016

e [V NG TO

Hyd. No. 19
BL-A7
Hydrograph type = SCS Runoff Peak discharge = 568.88 cfs
Storm frequency = 10 yrs Time to peak = 756 min
Time interval = 2 min Hyd. volume = 498,307 cuft
Drainage area = 83.000 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length =0ft
Tc method = User Time of cone. (Tc) = 70.00 min
Total precip. = 2.991in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
BL-A7
R{ets) Hyd. No. 19 — 10 Year Q5]
70.00 n 170.00
60.00 i 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ ' 10.00
0.00 e e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
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Thursday, 01 /28 /2016

ey NO. 20

Hyd. No. 20
BL-A8
Hydregraph type = SCS Runoff . Peak discharge = 44.09 cfs
Storm frequency = 10 yrs Time to peak = 1054 min
Time interval = 2 min Hyd. volume = 1,591,442 cuft
Drainage area = 412.000 ac Curve number = 77
Basin Slope = 0.0 % Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Te) = 519.30 min
Total precip. = 2.99in - Distribution = Type |l
Storm duration = 24 hrs Shape factor = 484
BL-A8 )
Srlets) Hyd. No. 20 - 10 Year B {ais)
50.00 50.00
40.00 40.00
~30.00 30.00
20.00 20.00
10.00 10.00
\\\
0.00 e -l 000
0 240 480 720 980 1200 1440 1680 1920 2160
Time (min)
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Hyd. No. 20

BL-A8
Descrintion A B [0 Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft = 3000 - 00 0.0

Two-year 24-hr precip. (in) = 2.12 0.00 -0.00

Land slope (%) = 0.02 0.00 0.00
Travel Time (min) = 266.40 <+ 0.00 +  0.00 266.40
Shallow Concentrated Flow

Flow length (it) = 2700.00 0.00 - 0.00

Watercourse slope (%) = 0.02 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =0.23 0.00 0.00
Travel Time (min) = 197.22 <+ 0.00 +  0.00 = 197.22
Channel Flow ; .

K sectional flow area (sgft) = 20.00 0.00 0.00

Wetied perimeter (ft) = 30.00 0.00 - 0.00

Channel slope (%) = 0.10 0.00 0.00

Manning's n-value = 0.040 0.015 0.015

Velocity (ft/s) =0.80

0.00
0.00

Flow length (ft) ({0})3000.0 0.0 0.0
Travel Time (mi'n) = 5570 + 0.00 +  0.00 = 5570

Total Travel TIME, TC i ierrerirrieirirssiciesasserssnssssncsnssesmsensssssssarsrsnsssnc £519.30 min
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Hyd. No. 21

BL-AY channel reach

Thursday, 01 /28 /2015

Hydrograph type = Reach Peak discharge = 52.95 cfs

Storm freguency = 10 yrs _ Time to peak = 782 min :

Time interval = 2 min Hyd. volume = 498,291 cuit

[nflow hyd. No. = 19 - BL-AY Section type = Trapezoidal -

Reach length = 4300.0 1t 7 Channel slope = 02%

Manning's n = 0.040 - Bottom width = 20.0ft

Side slope = 1.0:1 Max. depth = 401t

Rating curve x = 0.196 Rating curve m = 1.567

Ave. velocity = 0.00 it/s Routing coeft. = 0.0690

Modified Ati-Kin routing method used.

BL-A7 channel reach

Qi) Hyd. No, 21 -- 10 Year Q feta)

70.00 n 70.00

s000 HPUREINEN MR I — o

i I | N S— I ‘ I R 00

40.00 40.00

30.00 30.00
20,00 20.00

10.00 ‘ b 10.00

voo Ll ol T o0

0 120 240 360 480 600 720 840 950 1080 1200 1320 1440 1560

e Hyd No. 21 e Hyd NO. 19

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

Thursgay, 01/28 /72016

Hyd. No. 22
BL-AB Channel Reac _
Hydrograph type = Reach Peak discharge = 63.79 cfs
Storm frequency = 10 yrs Time to peak = 818 min
Time interval = 2 min Hyd. volume = 806,287 cuft
Inflow hyd. No. = 18 - BL-AB Section type = Trapezoidal
Reach length = 3500.0 1t Channel slope = 0.1%
Manning's n = 0.040 Bottom width = 20.01t
Side slope = 1.0:1 Max. depth =401t
Rating curve x = 0.160 Rating curve m = 1.567
Ave. velocity = 0.00 ft/s Routing coeif. = 0.0756
Medified Att-Kin routing method used.
BiL-A6 Channel Reac ]
RifeTs) Hyd. No. 22 —- 10 Year Q {cfs)
80.00 80.00
70.00 L 70.00
60.00 \ 60.00
50.00 \ 50.00
40,00 \\ L o B £0.50
30.00 b \\ s - 30.00
20.00 - \\ ' 20.00
10.00 : K‘ — 10.00
0.00 - s \n—h 0.00
' 0 120 240 360 480 600 720 840 980 1080 1200 1320 1440 1560 1680
' Time (min)
==== Hyd No. 18

s Hydl NoO. 22
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Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28 /2016

—— Hyd No. 23

Hyd. No. 23
BL-A9
Hydrograph type = SCS Runoff Peak discharge = 24.08 cfs
Storm frequency = 10 yrs Time to peak = 906 min
Time interval = 2 min Hyd. volume = 570,881 cuft
Drainage area = 148.000 ac - Curve number =77 '
Basin Slope = 0.1% Hydraulic length = 3500 ft
Tc method = LAG Time of conc. (Te) = 300.48 min
Total precip. = 2.99in Distribution = Type ll
- Storm duration = 24 hrs Shape factor = 484
Cifers) Hyd. No. 23 — 10 Year Q {er)
. 28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00 ~
12.00 12.00
8.00 8.00
4.00- — 4.00
0.00 I~ 0.00
0 240 480 1200 1440 1680 1920
Time (imin)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D& 2014 by Autodesk, Inc. v10.3 Thursday, 01728 /2016
Hyd. No. 24

Black Creek west

Hydrograph type = Combine : : Peak discharge = 119.52 cis

Storm frequency = 10 yrs Time to peak = 802 min

Time interval = 2 min Hyd. volume = 2,896,024 cuft

Inflow hyds. = 20, 21, 22 Contrib. drain. area = 412.000 ac

Black Creek west ]

Q2 (6rs) Hyd. No. 24 — 10 Year Eiets]
120.00 120.00
,00.00 100.00

80.00 80.00

60.00 /\\ X 60.00

40.00 /f\\\\ 1 40.00

20.00 \ S \ 7 20.00

e e
0.00 it k o 0.00
0 240 480 720 960 1200 1440 1680 1920 2160

Time (min)
mmema Hyd No. 24 e Hyd No. 20 === Hyd No. 21 == Hyd No. 22
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Hydraflow Hydrographs Exiension for AutoaCAD® Civil 3D@ 2014 by Autodesk, Inc. v10.3

Hyd. No. 25

<no description>

Hydrograph type = Reservoir Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 1-8D-A1 Max. Elevation -
Reservoir name = 42 cmpa crossing Ward Max. Storage

Thursday, 01 /2872016

1

12.38 cfs
1088 min
486,701 cuft

= 57512 1t

7,579 cuft

Storage Indication method used.

<no description>

Q (cfs) Hyd. No. 25 — 10 Year Qilets)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 e 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

e Hydl No. 25 e Hyd No. 1 [TLTTT] Total storage used = 7,579 cuft



L [P R 33

Pond R

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01/28/ 2016
-

Pond No. 8 - 42 cmpa crossing Ward . -

Pond Data

Trapezoid -Bottom L x W = 800.0x 3.0 ft, Side slope =1.00:1, Bottom elev. =573.20 ff, Depth =4.00 ft

Stage | Storage Tahle
s

tage (fi) Elevation (it) Contour area {scit) Incr. Storage {cuft) Total storage (cuit)

0.00 573.20 2,400 ; 0 0

0.40 573.60 3,043 3 1,089 ’ 1,089

0.80 574.00 3,687 © 1,346 N 2,435

1.20 574.40 4,333 : 1,604 4,039

1.60 ) 574.80 4,980 1,863 5,901

2.00 - 575.20 5,628 2,122 8,023

2.40 575.60 6,277 2,381 10,404

2.80 576.00 6,928 2,641 13,045

3.20 576.40 7,580 . 2,902 15,846

3.60 576.80 8,233 3,163 19,109

4.00 577.20 8,888 3,424 22,533
Culveri / Orifice Structurss Weir Struciures

[A] [B1  [C] [PriRei] B YR (= N (o R 1>

Rise (in) = 2200 0.00 0.00 0.00 CrestLen (i) = 0.00- 30.00 0.00 0.00
Span (in) = 42.00 0.00 0.00 0.00 Crest EL (ft) = 0.00 576.50 0.00 0.00
No. Bariels =1 0 0 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert El. (ff) = 573.20 0.00 0.00 0.00 Weir Type = Broad - -
Length (it) = 40.00 0.00 0.00 0.00 Niulii-Stage = No No No No
Slope (%) = 0.20 0.00 0.00 n/a
M-Value = .024 .013 .013 n/a
Crifice Coaif. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Mulii-Stage = nla No No No TW Elev. (it) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage  Elevation Clv A CiviB Clv C PriRsr WrA - WrB WrC WrD Exfil
i cuft fi cfs cfis cfs cfs cis cis cfs cis cis
0.00 0 573.20 0.00 o 0.00 —
0.04 109 573.24 0.04 oc ag 0.00 — s s
0.08 218 573.28 0.14 oc - -— — 0.00 =
0.12 327 573.32 0.26 oc - s - — 0.00 — — —
0.16 435 573.36 0.40 oc - 0.00 —
0.20 544 573.40 0.56 oc s - = s 0.00 s — —
0.24 653 573.44 0.73 cc - — 0.00 -
0.28 762 573.48 0.91 cc —_ 0.00 2 —
0.32 871 573.52 1.10 oc _— — oo — 0.00 . G —
0.36 980 573.56 1.30 oc — 0.00 - .
0.40 1,089 573.60 1.50 oc 0.00 —
0.44 1,223 573.64 1.71 oc — R 0.00 — - e
0.48 1,358 573.68 1.92 oc s =5 0.00 = o
0.52 1,492 573.72 213 0c -—- - — 0.00 = ==
0.56 1,627 573.76 2.350c o 0.00 . —
0.60 1,762 573.80 257 oc = e - - 0.00 — — .
0.64 1,896 573.84 2.790c -— s — ey 0.00 e s .
0.68 2,031 573.88 3.01 oc — S = 0.00 s s s
0.72 2,165 573.92 3.23 oc -— — — — 0.00 B ) S
0.76 2,300 573.96 345 0c . o 0.00
0.80 2,435 574.00 3.68 oc - — 0.00
0.84 2,595 574.04 3.91 0c =, 0.00 o -
0.88 2,765 574.08 413 0c e — e 0.00 - e
0.92 2,916 574.12 4.36 oc — B 0.00 s e
0.96 3,076 574.16 459 oc = . - —— 0.00 — — —
1.00 3,237 57420  4820c @ —- 0.00
1.04 3,397 574 .24 5.05 oc s --- = 0.00 e -
1.08 3,657 574.28 5.28 oc -— az 0.00 - -
1.12 3,718 574.32 551 oc — et 0.00 s =
1.16 3,878 574.36 574 oc o s - — 0.00 — — -

User
cfs

Total
cis

0.000
0.044
0.138
0.257
0.400
0.559
0.731
0.913
1.103
1.300
1503
1.709
1.919
2132
2.348
2.566
2.785
3.007
3.230
3.454
3.680
3.906
4133
4.361
4.589
4818
5.047
5277
5.507
5738

Continues on hext page...
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42 cmpa crossing YWard
Stage | Siorage / Discharge Table

Stage Storage  Elevation Civ A ClvB Clv C PriRsy Wi A VWi B Wr C WrD Exfil User Total

it cuft it efs cfs cfis cis cis cfs cis cls cfs cis cis
1.20 4,039 574.40 597 oc e - -— -— 0.00 — e - -— 5.971
1.24 4,225 574.44 6.20 oc - -— S 0.00 — -— — -, 6.202
1.28 4411 574.48 6.43 cc - -— 0.00 - - — -— 6.434
1.32 4 597 574.52 6.67 oc -— — - 0.00 - - - 6.666
1.36 4784 574.56 6.90 oc - -— - 0.00 — — — 6.898
1.40 4,970 574.60 7.13 oc - it — - 0.00 — o - 7.130
1.44 5,156 574.64 7.36 oC - - 0.00 - s . 7.363
1.48 5,342 574.68 7.60 oc -— — 0.00 i - — 7.595
1.52 5,529 574.72 7.83 0cC -— — -— 0.00 —- - — — 7.828
1.56 5715 574.76 8.06 cc — - 0.00 - - — 8.061
1.60 5,901 574.80 8.30 oc —- = - 0.00 -— — 8.296
1.64 6,113 574.84 8.53 oc =il e 0.00 1S -— e 8.529
1.68 6,325 574.88 8.76 oc — e 0.00 e — 8.763
1,72 6,538 574.92 9.00 oc - 0.00 — 8.996
1.76 8,750 574.96 9.23 0c - ©0.00 9.230
1.80 6,962 575.00 9.46 oG - —- - —— 0.00 - - — -— 9.464
1.84 7,174 575.04 9.03 oc - 0.00 — -— 9.030
1.88 7,386 575.08 10.920c — - — 0.00 -— b - 10.92
1.92 7,598 575.12 12530c - -—- - 0.00 v - 12.53
1.96 7,811 575.16 13.950c —- —- — 0.00 -— 13.95
2.00 8,023 575.20 15.250c — - 0.00 - - - 15.25
2.04 8,261 575.24 1644 0c — s - 0.00 s — = 16.44
2.08 8,499 575.28 17.550c — - - -— 0.00 -— 2 — 17.55
212 8,737 575.32 18.590c — - — 0.00 -— — e - 18.59
2,16 8,975 575.36 19.580c - - — — 0.00 - b - - 19.58
2.20 9,213 575.40 20,52 0c - 0.00 -— — 20.52
2.24 9,451 575.44 2141 0¢c - — 0.00 21.41
2.28 9,682 575.48 22280c - 0.00 B — e 22.28
232 9,928 575.52 23110c - . -— 0.00 — . 2311
2.36 10,166 575.56 23910c - -— —_ 0.00 - 23.91
2.40 10,404 575.60 24690c - — — 0.00 e - 24.69
2.44 10,668 575.64 2544 0c — — -— — 0.00 -— s 25.44
2.48 10,932 575.68 2617 0c - 0.00 - — - 26.17
2.52 11,196 575.72 26.880c - 0.00 - — 26.88
2.56 11,460 575.76 27570c - — 0.00 - — 27.57
2.60 11,724 575.80 28250c — — 0.00 - = -— 28.25
2.64 11,988 575.84 28810c - - —_ 0.00 -—- -— -— 28.91
2.68 12,252 575.88 29550c - 0.00 - -— - 20.55
272 12,517 575.92 3018 0c - 0.00 — s 30.18
2.76 12,781 575.96 30.800c -— 0.00 - - - P 30.80
2.80 13,045 576.00 31410c - — -— 0.00 i — - 31.41
2,84 13,335 576.04 32.000c - 0.00 2o 32.00
2.88 13,625 576.08 32580c -— - 0.00 -—- - — 32.58
2.92 13,915 576.12 33160c - -— . 0.00 S —_ 33.16
2.96 14,205 576.16 33.720c - —— - 0.00 —- - 33.72
3.00 14,496 576.20 3428 0c - -— — 0.00 sem - 34.28
3.04 14,786 576.24 34820c - — - - 0.00 s — 34.82
3.08 15,076 576.28 35360c - -— - - 0.00 — - -— 35.36
3.12 15,366 576.32 358%0c - -— - 0.00 s — 35.89
3.16 15,656 576.36 3641o0c - e - 0.00 s = 36.41
3.20 15,946 576.40 36920c - — 0.00 -— i - 36.92
3.24 16,263 576.44 37.430c - — - 0.00 —_— - 37.43
3.28 16,579 576.48 37.930c - - -— 0.00 - -— 37.93
3.32 16,885 576.52 38420c - — - 0.22 -— - 38.64
3.36 17,211 576.56 3891o0c - — -- 1.14 — — 40.06
3.40 17,528 576.60 39.3%0c — e - 246 -— e 2o 41.86
3.44 17,844 576.64 39.870c — | - - — 4.08 - e e 43.95
3.48 18,160 576.68 4034 0c - --- -— - 5.95 — - - 46.29
3.52 18,477 576.72 40.800c — — 8.04 — - - 48.84
3.56 18,793 576.76 4126 oc - - — - 10.33 - - — 51.59
3.60 19,109 576.80 41.720c - - - 12.82 - - 54.53
3.64 19,452 576.84 4217 0c - o - -— 15.46 -— 57.63
3.68 19,794 576.88 42610c - s -— — 18.27 — - -—- e 60.88
372 20,136 576.92 43.050c - - -— -—- 21.22 — - i e 64.28
3.76 20,479 576.96 43.4%0c -— - 24.33 -, 67.81
3.80 20,821 577.00 4392 0c - - — — 27.57 - — 71.48
3.84 21,1864 577.04 4434 0c - - — - 30.094 - -— 75.28
3.88 21,506 577.08 4477 oc - — --- 34.44 — 79.21
3.92 21,848 577.12 45190c — -— -— 38.06 - 83.25
3.96 22,191 577.16 4560 0c - - 41.80 - o 87.40

Continuves on next page...



42 cmpa crossing Ward
Stage | Storage [ Discharge Table
Stage Storage Elevation Clv A
fi cufi ft . cfs

4.00 22,533 577.20 46.01 oc
..End '

CivB
cfs

CivC
cis

Priksr

cis

Wr A
cis

Wi B
cis

45.68

Wr G
cis

VD Exdl

cis

cis

User
cis

)
(&7

Total
cis

91.70
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Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 26

<no description>

Hydrograph type = Reservoir Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 2-5D-A2 Max. Elevation

Reservoir name 24 inch storm crossing Ward Max. Storage

Thursday, 01 /28 /20186

i

1l

1

17.42 cfs
852 min
320,823 cuft
576.52 1t
3,409 cuft

Storage Indication method used.

<no description>

Q (efs) Hyd. No. 26 -- 10 Year L {ers)
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 : S 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e Hyd No. 26 e Hyd No. 2 (I TTIIT] Total storage used = 3,409 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016

Pond No. 7 - 24 inch storm cressing Ward
Fond Data
Trapezoid -Bottom L x W =200.0x 2.0 f, Side slope=1.00:1, Bottom elev. = 573.30 ft, Depth =4.00 ft

Stage [ Siorage Table

Stage (i) Elevation (ft) Contour area (sqfi) Incr. Storage (cuii) Total storage (cuit)

0.00 . 573.30 400 ) 0 0

0.40 573.70 562 192 192

0.80 574.10 728 258 450

1.20 574.50 891 323 413

1.60 574.90 1,057 389 ) 1,163

2.00 575.30 1,224 456 1,619

240 575.70 1,393 523 2,142

2.80 576.10 1,663 591 2,733

3.20 576.50 1,734 659 3,392

3.60 ) 576.90 ) 1,006 728 4120

4.00 577.30 2,080 797 4917
Culvert / Orifice Structures Weir Struciures

[Al [E] €] [PriRsi] [A] [E] IC] 2]

Rise (in) © = 2400 0.00 0.00 0.00 Crest Len (i) = 0.00 30.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 576.50 0.00. . 0.00
No. Barrels =1 0 0 0 Weir Coeff. - = 3.33 25.00 3.33 3.38
Invert EL. (fL) = 573.30 0.00 0.00 0.00 VWeir Type = — Broad e -
Length (it) = 40.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.20 0.00 0.00 n/a
N-Value = .024 013 013 nfa
QOrifice Coeii. = 0.60 0.60 0.60 0.60 Exidil.{in/hr) = 0.000 (by Wet area)

I

Rulti-Stage n/a No No No TW Elev. (i) = 0.00

Note: Culvert/Qrifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage | Storage [ Discharge Tahle

Stage Storage  Elevation Clv A CivB CivC PriRsr Wr A Vr B Wr C WrD Exfil User Total
it cuft ft cfs cis cis cis cfs cis cis cis cis cfs cis
0.00 0 573.30 0.00 — - 0.00 —- 0.000
0.04 . 19 573.34 0.00 oc -— — — 0.00 - -—- 0.004
0.08 38 573.38 0.02 oc — - 0.00 - - 0.016
0.12 - 58 573.42 0.04 oc — 0.00 — 0.038
0.16 77 573.46 0.07 oc — 0.00 — - 0.069
0.20 a6 573.50 0.11 oc -—- 0.00 — 0.108
0.24 115 573.54 0.16 oc — = - —-- 0.00 — e --- - 0.156
0.28 135 573.58 0.21 oc — 0.00 — 0.211
0.32 154 573.62 0.27 oc — -— - 0.00 - - — 0.273
0.36 173 573.66 0.34 oc - - 0.00 - -— 0.342
0.40 192 573.70 042 oc - e - - 0.00 i = — - 0.419
0.44 218 573.74 0.50 oc - 0.00 - —- 0.499
0.48 - 244 573.78 0.58 oc - 0.00 — -- 0.584
0.52 270 573.82 0.68 oc --- - -— - 0.00 e - — - 0.677
0.56 T 295 573.86 0.77 oc 0.00 - - 0.770
0.60 321 573.90 0.87 oc — —— 0.00 s 0.869
0.64 347 573.64 0.97 oc -— - — 0.00 - 0.974
0.68 373 573.98 1.08 oc — 0.00 - --- - 1.079
0.72 308 574.02 1.19 oc --- 0.00 — 1.189
0.76 424 574,06 1.30 oc - — --- — 0.00 i e T - 1.299
0.80 450 57410 1.41 oc - - — 0.00 - - 1.412
0.84 482 574.14 153 oc — - --- -— 0.00 - -— 1.528
0.88 515 57418 1.65 0c - - 0.00 - —- 1.646
0.82 547 574.22 1.76 oc — - - 0.00 —- 1.761
0.96 579 574.26 1.88 oc — 0.00 1.882
1.00 612 574.30 2.00 0c — 0.00 — 2.000
1.04 644 574.34 212 0c - —-- - 0.00 -—- — - 2122
1.08 676 574.38 2.24 oc --- --- - —_ 0.00 e - — - 2.239
112 - 709 574.42 2.36 oc - 0.00 = 2.361
1.16 741 574.46 2.48 oc — 0.00 2.481

Continues on next page...



24 inch storm crossing Ward
Stage [ Storage / Discharge Table

Stage

ft

1.20
1.24
1.28
1.32
1.36
1.40
1.44
1.48
1.52
1.56
1.60
1.64
1.68

1.72

1.76
1.80
1.84
1.88
1.92
1.86
2.00
2.04
2.08
212
2.16
2.20
2.24
2.28
232
2.36
2.40
2.44
2.48
2.52
2.56
2.60
2.64
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.96
3.00
3.04
3.08
3.12
3.16
3.20
3.24
3.28
3.32
3.36
3.40
3.44
3.48
3.562
3.56
3.60
3.64
3.68
32
3.76
3.80
3.84
3.88
3.92
3.96

Storace
cuft

773
812
851
890
929
968

1,007

1,046

1,085

1,124

1,163

1,208

1,254

1,299

1,345

1,391

1,436

1,482

1,527

1,573

1,619

1,671

1,723

1,776

1,828

1,880

1,933

1,985

2,037

2,090

2,142

2,201

2,260

2,319

2,378

2,437

2,497

2,556

2,615

2,674

2,733

2,799

2,865

2,931

2,997

3,063

3,128

3,194

3,260

3,326

3,392

3,465

3,538

3,611

3,683

3,756

3,829

3,902

3,975

4,047

4120

4,200

4,280

4,359

4,439

4,519

4,598

4,678

4,758

4,838

Elevation
ft

574.50
574.54
574.58
574.62
574.66
574.70
574.74
574.78
574.82
574.86
574.90
574.94
574.98
575.02
575.06
575.10
575.14
57518
575.22
575.26
575.30
575.34
575.38
57542
575.46
575.50
575.54
575.58
575.62
575.66
575.70
575.74
575.78
575.82
575.86
575.90
575.94
575.98
576.02
576.06
576.10
576.14
576.18
576.22
576.26
576.30

576.34

576.38
576.42
576.46
576.50
576.54
576.58
576.62
576.66
576.70
576.74
576.78
576.82
576.86
576.90
576.94
576.98
577.02
577.0G
577.10
57714
577.18
577.22
577.2G6

Clv A
cis

2.60 oc
2720cC
2.83 0c
2.950c
3.06 oc
3.16 oc
3.27 oc
3.37 oc
3.48 oc
3.57 oc
3.66 oc
3.750C
3.82 oc
3.90 oc
3.96 oc
4.02 oc
4.06 oc
410 cc
4,11 oc
410 0c
4.00 oc
4.90 oc
565 0c
6.32 oc
6.92 oc
7.48 oc
8.00 oc
8.48 oc
8.94 oc
9.37 oc
9.79 0c
10.19 oc
10.58 oc
10.95 oc
11.31 oc
11.66 oc
11.89 oc
12.32 oc
12.64 oc
12.95 0c
13.26 oc
13.56 oc
13.850C
14.14 oc
1442 oc
14.69 oc
14.96 oc
15.22 oc
15.48 cc
15.74 oc
15.99 oc
16.24 oc
16.48 oc
16.73 oc
16.96 cc
17.20 oc
17.43 oc
17.65 cc
17.88 oc
18.10 oc
18.32 oc
18.54 oc
18.75 0c
18.96 oc
19.17 oc
19.38 oc
19.59 ac
18.79 oc
19.99 o
2019 oc

ClvB
cis

CivC
cis

PriRsy
cis

WrB
cis

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.Co

0.00
0.00
0.00
0.00
0.00
0.00
6.00
16.96
31.15
47.96
67.03
88.11
111.03
135.65
161.87
189.71
218.85
249.35
281.15
314.19
348.44
383.85
420.38
458.00
496.68

Exfil User
cfs cis
Continues on next

<o

(3

Total
cfs

2.600
2717
2.830
2.946
3.067
3.164
3.270
3.374
3.476
3.570
3.660
3.747
3.824
3.898
3.963
4.020
4.065
4.098
4.114
4.104
3.999
4.897
5.654
6.321
6.924
7.479
7.995
8.480
8.939
9.375
9.794
10.19
10.58
10.95
11.31
11.66
11.99
12.32
12.64
12.95
13.26
13.56
13.85
1414
14.42
14.69
14.96
15.22
15,48
15.74
15.89
22.24
33.44
47.88
64.92
84.22
105.54
128.68
153.53

-172.97

208.03
237.39
268.11
300.11
333.37
367.82
403.43
44017
477.99
516.87
page...



24 inch storm crossing Ward
Stage [ Storage / Discharge Tahle

Siage Siorage Elevation Clv A
it cuft it cis
4.00 4,917 577.30 20.38 oc

...End

ClvB
cis

ClvC
cis

PriRsy
cis

Wr A
cis

WrB
cis

536.64

WrC
cis

WrD
cis

Exiil
cis

€y
({w]

User Total
cis cis
557.03
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3

Hyd. No. 27

<no description>

Thursday, 01 /28 /2016

e Hyd No. 27 e Hydl NO. 25 e Hyd No. 26

Hy"drograph type = Combine Peak discharge = 21.81 cfs
Storm frequency = 10 yrs Time to peak = 910 min
Time interval = 2 min Hyd. volume = 807,524 cuit
Inflow hyds. = 25,26 Contrib. drain. area = 0.000 ac
<no description>
G{ers) Hyd. No. 27 - 10 Year @ {efs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 J : ; 0.00
0 240 480 720 950 1200 1440 1680 1920 2160 2400
Time (min)
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Hydraflow Hydrographs Extension for AuioCAD® Civil 3D® 2014 by Autodssk, Inc. v10.3

Hyd. No. 28

Discharge to wilrose Lake

Hydrograph type = Reach Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 27 - <no description=> Section type
Reach length = 3500.0 ft Channel slope
Manning's n = 0.040 Bottom width
Side slope = 2.0:1 Max. depth
Rating curve x = 0.227 Rating curve m
Ave. velocity = 0.00 it/s Routing coeff.

Thursday, 01 /28 /2016

20.86 cfs

962 min

807,495 cuft

Trapezoidal

0.1%

10.0 ft

2.0ft

1.439
0.0440

inonomononnnnn

Modified Att-Kin routing method used.

Discharge to wilrose Lake
Q (cfs)

Hyd. No. 28 - 10 Year Q (cis)

20 24.00

2000 20.00

16.00 -

12.00 75
8.00 8.00
4.00 \ 4.00
0.00 0.00

0 240 480 720 860 1200 1440 1680 1920 2160 2400
Time (min)

—— Hyd No. 28 e Hyd NO. 27



42
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday; 01 /28 /2016

Hyd. No. 29

<no description>

Hydrograph type = Combine Peak discharge = 117.00 cfs
Storm frequency = 10 yrs Time to peak = 892 min
Time interval = 2 min Hyd. volume = 2,892,498 cuit
Inflow hyds. = 3,28 Contrib. drain. area = 463.000 ac
<no description>
G tefs) | Hyd. No. 29 — 10 Year Rists)
120.00 120.00
100.00 100.0C
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
N e v ‘2 e 1o
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

Hyd No. 29 == Hyd No. 3 = Hyd No. 28
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016
Hyd. No. 30

Dischare Wilrose Lake

Hydrograph type = Reservoir Peak discharge = 10.16 cfs

Storm frequency = 10 yrs Time to peak = 1654 min
Time interval = 2 min Hyd. volume = 2,171,758 cuft
Inflow hyd. No. = 29 - <no description> Max. Elevation = 573.86 1t
Reservoir name = Wilrose Pond Max. Storage = 7,440,924 cuft

Storage Indication method used. Wei pond routing start elevation = 571.08 fi.

Dischare Wilrose Lake

Q{cts) Hyd. No. 30 - 10 Year - S beiel
000 e | A \"-— : 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

_ Time (min)
e Hyd No. 30 Hyd No. 29 [TTITT] Total storage used = 7,440,924 cufi



Pond |

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

Pond No. 1 - Wilrose Pond

Pond Daia

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 565.00 ft

Stage | Storage Table

Incr. Storage (cult)

Thursday, 01 /28 /2016

Siage (fi) Elevation (it} Contour area (sqi) Total storage (cuit)

0.00 565.00 825,000 0 0

2.00 567.00 827,000 1,651,835 1,651,835

4.00 569.00 829,000 1,655,834 3,307,669

6.31 571.31 849,506 1,938,432 5,246,101

8.83 573.83 850,000 2,141,164 . 7,387,265

10.00 575.00 2,368,206 1,808,249 9,195,514

11.00 576.00 2,589,420 2,477,746 11,673,260
Culveri / Orifice Structures Welr Structures

[A] [E] [C] [PviRer] [Al [E] [<] il

Rise (in) = 24,00 15.00 Inactive Inactive Crest Len (it} = 40.00 Inactive Inactive [nactive
Span (in) = 24.00 15.00 0.00 0.00 Crest EL (ft) = 576.00 0.00 0.00 0.00
No. Barrels =1 2 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (i) = 569.83 570.13 0.00 0.00 Weir Type = Ciplti e - -
Length (it) = 200.00 37500 0.00 0.00 WMulti-Stage = No No No No
Slope (%) = 0.10 0.10 0.00 n/a
M-Value = .023 .023 .013 n/a
Orifice Coeif. = 0.60 0.60 0.60 0.60 Exiil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nfa Yes No No TW Elev. (fi) = 571.21

Naote: Culvert/Grifice ouiflows are analyzed under infet (ic) and outlet (oc) coritrol. Weir risers checked for orifice conditions (ic) and sUbmergence (s},

Stage | Storage | Discharge Table

Stage Storage Elevation ClvA

ft cuft it cis -
0.00 0 565.00 0.00
0.20 165,184 565.20 0.00
0.40 330,367 565.40 0.00
0.60 495 550 585.60 0.00
0.80 660,734 565.80 0.00
1.00 825,917 566.00 0.00
1.20 991,101 566.20 0.00
1.40 1,156,284 566.40 0.00
1.60 1,321,468 566.60 0.00
1.80 1,486,651 566.80 0.00
2.00 1,651,835 567.00 0.00
2.20 1,817,418 567.20 0.c0
2.40 1,983,001 567.40 0.00
2.60 2,148,585 567.60 0.00
2.80 2,314,168 567.80 0.00
3.00 2,479,752 568.00 0.00
3.20 2,645,335 568.20 0.00
3.40 2,810,919 568.40 0.00
3.60 2,976,502 568.60 0.00
3.80 3,142,086 568.80 0.00
4.00 3,307,669 569.00 0.00
4.23 3,501,512 569.23 0.00
445 3,695,355 569.46 0.00
4.69 3,889,198 569.69 0.00
4.92 4,083,042 £569.92 0.00
5.16 4,276,885 570.16 0.00
5.39 4,470,728 570.39 0.00
5.62 4,664,571 570.62 0.00
5.85 4,858,414 570.85 0.00
6.08 5,052,257 571.08 0.¢0
6.31 5,246,101 571.31 1922 0c
6.56 5,460,218 571.56 -3.650¢c
6.81 5,674,334 571.81 3.930c
7.07 5,888,451 572.07 4.49 oc

ClvC
cis

ClviB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 e
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 -
0.00
0.00
0.00
1.92ic
3.63ic
3.92ic
449ic

PriRsr
cis cis

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr A

Wr B
cfs

WwrcC
cis

WrD
cfs

Exfil
cfs

Total
cis

User
cis

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.820
3.632
3.925
4.486

Continues on next page...



Wilrose Pond
Stage [ Storage | Discharge Table

Stage

£
ic

792
7.57
7.82
8.07
8.33
8.58
8.83
8.95
9.06
9.18
9.30
9.41
9.53
9.65
9FT
9.88
10.00
10.10
10.20
10.30
10.40
10.50
10.60
10.70
10.80
10.90
11.00

...End

Storage
cuft

6,102,567
6,316,684
6,530,800
6,744,917
6,959,033
7,173,150
7,387,265
7,568,090
7,748,915
7,929,740
8,110,565
8,291,390
8,472,214
8,653,039
8,633,564
9,014,689
9,195,514
9,443,288
9,691,062
9,936,836

10,186,610

10,434,380

10,682,160

10,829,930

11,177,710

11,425,480

11,673,260

Elevation

it

572.32
572.57
572.82
573.07
573.33
573.58
573.83
573.95
574.06
574.18
574.30
574.41
574.53
574.65
574.77
574.88
575.00
575.10
575.20
575.30
575.40
575.50
575.60
575.70
575.80
575.90
576.00

Clv A
cis

5.64 oc

6.59 oc

7.42 oc

8.16 oc

8.85 oc

9.48 oc

10.08 oc
10.34 oc
10.60 oc
10.85 oc
1110 0c
11.34 oc
11.57 oc
11.81 oc
12.03 6¢
12.250c
12.47 oc
12.66 oc
12.84 oc
13.02 oc
13.19 0c
13.37 oc
13.54 oc
13.71 0c
13.87 oc
14.04 oc
14.20 oc

CivB
cis

5.63ic

6.59ic

742 ic

8.16ic

8.85ic

9.48 ic

10.08 ic
10.34ic
10.60ic
10:85ic
11.101ic
11.34ic
11.57ic
11.801ic
12.03ic
12.251ic
12.47 ic
12.66ic
12.84 ic
13.02ic
13.19ic
13.36ic
13.54ic
13.71ic
13.87ic
14.04ic
14.20ic

PriRsr
cis

Wi A
cis

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

>,
£
G

Total
cfs

5.635
6.587
7417
8.164
8.848
9.483
10.08
10.34
10.60
10.85
11.10
11.34
11.57
11.80
12.03
12.25
12.47
12.66
12.84
13.02
13.19
13.36
13.54
13.71
13.87
14.04
14.20
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Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28/2016
Hyd. No. 31
southern drainage

Hydrograph type = Reach Peak discharge = 10.08 tfs
Storm frequency = 10 yrs Time to peak = 1838 min
Time interval = 2 min : Hyd. volume = 2,137,778 cuit
Inflow hyd. No. = 30 - Dischare Wilrose Lake Section type = Trapezoidal
Reach length = 6300.0 ft Channel slope = 0.0 %
Manning's n = 0.040 Bottom width = 10.0ft
Side slope = 1.0:1 Max. depth = 3.0t
Rating curve x = 0.113 Rating curve m = 1.518
Ave. velocity = 0.00 ft/s | Routing coeff. = 0.0151
Modified Att-Kin routing method used.
southern drainage
Q (cfs) Hyd. No. 31 - 10 Year Q{ets)
12.00 12.00
10.00 /’K 10
/ \m
8.00 / { \\ 8.00
/ N |
6.00 6.00
\\\q\
J \\\
4.00 { 4.00
2.00 2.00
0.00 0.00

] 600 1200 1800 2400 3000 3600 4200 4300 5400 6000

Time (m’
em== Hyd No. 31 s Hyd NO. 30
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Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28 /2016

Hyd. No. 32
Ward Road
Hydrograph type = Combine Peak discharge = 44,23 cis
Storm frequency = 10 yrs Time to peak = 1008 min
Time interval = 2 min Hyd. volume = 3,360,978 cuft
Inflow hyds. =7, 31 , Contrib. drain. area = 285.000 ac
Ward Road
Reh) Hyd. No. 32 - 10 Year Q fars)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 — 10.00
0.00 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (min)
=== Hyd No. 32 wemmm Hycl No. 7 e Hyd No. 31
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodask, Inc. v10.3 Thursday, 01 /28 / 2016
Hyd. No. 33

Southern Drainage Extension

Hydrograph type = Reach ' Peak discharge = 4411 cfs
Storm frequency = 10 yrs Time to peak = 1054 min
Time interval = 2 min Hyd. volume = 3,360,488 cuit
Inflow hyd. No. = 32 - Ward Road Section type = Trapezoidal
Reach length = 5000.0 ft Channel slope = 0.1%
Manning's n = 0.030 Bottom width = 10.0 ft

Side slope = 1.0:1 Max. depth = 401t

Rating curve x = 0.338 Rating curve m = 1512

Ave. velocity = 0.00 fi/s Routing coeff. = 0.0622

Modified Att-Kin routing method used.

Southern Drainage Extension

@ (k) | Hyd. No. 33 — 10 Year Qes)

50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 S — 10.00
0.00 = 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (mi

o Hyd No. 33 e Hyd NO. 32
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodssk, Inc. v10.3 Thursday, 01728 /2016
Hyd. No. 34
<no description>
Hydrograph type = Combine Peak discharge = H3.73 cfs
Storm frequency = 10 yrs Time to peak = 1068 min
Time interval = 2 min - Hyd. volume = 5,354,622 cuit
Inflow hyds. = 17,33 Contrib. drain. area = 0.000 ac
- <no description>
< {efs) Hyd. No. 34 — 10 Year Q (efs)
60.00 - 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \\\ 20.00
10.00 \W““ """-\ 10.00
0.00 ‘ 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

Time (min)
e Hyd NO, 34 Hyd No. 17 e Hyd No. 33
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 . Thursday, 01 /28 /2016
Hyd. No. 35
Rlver Road Cutlets
Hydrograph type = Reservoir Peak discharge = 53.72 cis
Storm frequency = 10 yrs Time to peak = 1072 min
Time interval = 2 min Hyd. volume = 5,353,798 cuft
Inflow hyd. No. = 34 - <no description> Max. Elevation = 569.51 1t
Reservoir name = Twin 36 and 30 inch outlet pipdaxioFRorage = 47,531 cuft
Storage Indication method used. Wet pond routing start elevation = 568.94 ft.
Rlver Road Qutlets
Qe Hyd. No. 35 -- 10 Year Q{ats)
60.00 : 60.00
50.00 : : 50.
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 z 0.00
0 600 1200 1800 2400 3000 3600 4200 4300 5400 6000
Time (mi

= Hyd No. 35 e Hyd Mo, 34 TITTTT] Total storage used = 47,531 cuft



Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 : Thursday, 01 /28 /2016

Pond Mo. 6 - Twin 36 and 30 inch outlet pipes to River
Pond Data
Trapezold -Bottom L x W = 1000.0 x 5.0 ft, Side slope =1.00:1, Botton elev. = 564.70 ft, Depth =8.00 ft

Stage ! Storage Table

Stage (i) Elevation (it) Contour area (sqft) Incr. Storage (cufi) ° Total storage {cuft)

0.00 564.70 5,000 o 0

0.80 565.50 6,611 4,644 4,644

1.60 566.30 8,226 5,934 10,578

2.40 567.10 9,847 7,229 17,807

3.20 567.90 11,473 8,528 26,335

4.00 568.70 13,104 9,830 36,165

4.80 569.50 14,740 11,137 47,303

5.60 . 570.30 16,381 12,448 59,751

6.40 571.10 18,028 13,763 73,514

7.20 571.90 19,679 15,083 88,597

8.00 572.70 21,336 16,406 105,003
Culvert I Orifice Structures Weir Structures

[A] [B] [C] [PriRst] [Al [E] [C] I0]

Rise (in) = 36.00 30.00 0.00 0.00 CrestLen (ft) = 0.00 0.00 0.00 0.00
Span (in) = 36.00 30.00 0.00 0.00 Crest EL (ft) = 0.00 0.00 0.00 0.00
Mo. Barrels =2 1 0 0 Weir Coeif. = 3.33 333 3.33 333
Invert El. (fi) = 564.70 568.14  0.00 0.00 Weir Type = - --
Lengih (it) = 50.00 800.00 0.00 0.00 Mulii-Stage = No No No No
Slope (%) = 0.50 030 0.00 nfa
N-Value - = 011 .015 013 nfa
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. (i) = b63.00

Naote: Culvert/Orifice outilows are analyzed under inlst (ic) and outlet (oc) control. Weir risers checked for erifice conditions {ic) and submergence (s).

Siage | Etorage I Discharge Table

Stage- Storage Elevation ClvA CivB ClvC PriRsr WrA WrB -WrC WrD Exdil
ft cufi it cis cis cis cis cis cfs cis cfs cis
0.00 0 564.70 0.00 0.00 — - — —
0.08 464 . 564.78 0.00 0.00 - —_ - -— -
0.16 929 564.86 0.00 0.00 e — - e
0.24 1,393 564,84 0.00 0.00 - - - — ——
0.32 1,858 565.02 0.00 0.00 — - — - - -
0.40 - 2,322 565.10 0.00 0.00 - -— -— -
0.48 2,786 565.18 0.00 0.00 - - r
0.56 3,251 565.26 0.00 0.00 - — -
0.64 3,715 565.34 0.00 0.00 - -— — — —
072 4,179 565,42 0.00 0.00 - - --- -— - -—- -
0.80 4,644 565.50 0.00 0.00 —- - —
0.88 5,237 565.58 0.00 0.00 - - --- = - —— -
0.96 5,831 565.66 0.00 0.00 e - -
1.04 6,424 565.74 0.00 0.00 - - - - - - -
112 7,018 565.82 0.00 0.00 - — - -
1.20 7,611 565.90 0.00 0.00 — — e —
1.28 8,205 565.98 0.00 0.00 -— - -
1.36 8,798 566.06 0.00 0.00 - — -
1.44 9,391 566.14 0.00 0.00 --- — -
1.52 9,985 566.22 0.00 0.00 -- -—
1.60 10,578 566.30 0.00 0.00 — — —
1.68 . 11,301 566.38 0.00 0.00 - -
1.76 12,024 566.46 0.00 0.00 — -
1.84 12,747 566.54 0.00 0.00 — — -
1.92 13,470 566.62 0.00 0.00 -- -— -— e et
2.00 14,193 566.70 0.00 0.00 - - -
2.08 14,216 566.78 0.00 0.00 — -—
2.16 15,639 566.86 0.00 0.00 — - --- - - —- ---
2.24 16,361 566.54 0.00 0.00 — -— - s
2.32 17,084 567.02 0.00 0.00 - - - . - - -

User
cis

Total
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Continues on next page...



Twin 36 and 30 inch outlet pipes to River
Stage / Storage / Discharge Table

Stage

it

2.40
248
2.56
2.64
2.72
2.80
2.88

2.96.

3.04
3.12
3.20
3.28
3.36
3.44
3.52
3.60
3.68
3.76
3.84
3.92
4.00
4.08
416
4.24
4.32
4.40
4.48
4.56
4.64
4.72
4.80
4.88
4.96
5.04
512
520
528
5.36
5.44
5.52
5.60
5.68
578
5.84
5.92
6.00
6.08
6.16

'6.24

6.32
6.40
6.48
6.56
6.64
6.72
5.80
6.88
6.96
7.04
712
7.20
7.28
7.36
7.44
7.52
7.60
7.68
7.76
7.84
7.92

Storage
cuft

17.807
18,660
19,513
20,366
21,218
22,071
22,924
23,777
24,629
25,482
26,335
27,318
28,301
29,284
30,267
31,250
32,233
33,216
34,199
35,182
38,165
37,279
38,393
39,507
40,520
41,734
42,348
43,951
45,075
46,189
47,303
48,547
49,792
51,037
52,282
53,527
54,772
56,016
57,261
58,506
59,751
61,127
62,504
63,880
65,256
66,633
68,009
69,385
70,762
72,138
73,514
75,023
76,531
78,039
79,547
81,056
82,564
84,072
85,580
87,089
88,507
90,237
91,878
93,519
95,159
96,500
98,440

100,081

101,722

103,362

Elevation
ft

567.10
567.18
567.26
567.34
567.42
567.50
567.58
567.66
567.74
567.82
567.90
567.98
568.06
568.14
568.22
568,30
568.38
568.46
568.54
568.62
568,70
568.78
568.86
568.94
569.02
569.10
569.18
569.26
569.34
569.42
569.50
569.58
569.66
569.74
569.82
569.90
569.98
570.06
570.14
570.22
570.30
570.38
570.46
570.54
570.62
570.70
570.78
570.86
570.94
571.02
571.10
571.18
571.26
571.34
571.42
571.50
571.58
571.66
571.74
571.82
571.90
571.98
572.06
572.14
572.22
572.30
572.38
572.46
572.54
572.62

Clv A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.64ic
21563 ic
28.89ic
34.71ic
38.70ic
4412 ic
48,13 ic
51.83ic
55.29 ic
58.5510c
61.63ic
64.57 ic
67.38ic
70.08ic
72.67 ic
75.18ic
77.60ic
79.95ic
8224 ic
84.46 ic
86.63ic
88.74 ic
90.81ic
92.83ic
94.80ic
96.74 ic
98.63 ic
100.49ic
102.32ic
104.12'ic
105.88 ic
107.62 ic
109.33 ic
111.01ic
112.67 ic
114.30 ic
115.91 ic
117.49ic
119.06 ic
120.61ic
12213 ic
123,64 ic
12513 ic
126.60 ic
128.06 ic
129.50ic

ClvB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.45 oc
1.18 oc
1.83 oc
2.49 oc
3.20 0c
3.96 oc
4.76 oc
5600c
6.48 oc
7.38 oc
8.31 oc
9.24 oc
10.18 oc
11.12 0c
12.02 oc
12.89 oc
13.70 oc
14.42 oc
15.02 oc
15.43 oc
15.42 oc
15.31 oc
15.66 oc
16.01 oc
16.350cC
16.69 oc
17.01 oc
17.33 oc
17.650cC
17.96 oc
18.26 oc
18.56 oc
18.86 oc
19.15 oc
19.43 oc
18.72 oc
19.99 oc
20.27 oc
20.54 oc
20.80 oc
21.07 oc
21.33 oc
21.59 oc
21.84 oc
22.09 oc
22.34 oc

ClvC
cis

PiriRsr
cis

Exfil User Total
cis cfs cis

- - 0.000
- 0.000
- - 0.000
- --- 0.000
- 0.000
-— 0.000
- 0.000
- - 0.000
- - 0.000
--n 0.000
- 0.000
- —— 0.000
- 0.000
- 0.000
--- - 0.000
- 0.000
—- - 0.000
- 0.000
-- 0.000
- 0.000
- - 0.000
- 0.000
— — 0.000
- - 0.000
- —— 10.10
- - 22.71
- 30.71
- 37.21
- - 42.90
- - 48.08
- 52.89
- 57.44
- 61.77
— 65.93
- 69.94
- 73.82
- - - 77.58
- 81.18
- 84.69
- 88.07
- 91.30
- 94.37
- 97.26

- 99.89
- 102.05
- 104.05
- 106.47
— 108.84
- 111.18
— 113.42
-—- 115.65
- 117.83
— 119.97
- 122.08
- 124,15
— 126.18
— 128.18
— 130.16
-— 132.10
— 134.02
- 135.90
— 137.76
- 138.60
—- — 141.41
- 143.20
— 144.97
—- -— 1486.72
- -— 148.44
- 150.15
— 151.84
Continues on next page...



Twin 36 and 30 inch outlet pipes to River
Stage [ Storage | Discharge Takle

Stage Storage Elevation Clv A
fi cuit it cis
8.00 105,003 572.70 130.92ic

..End

ClvB ClvC
cfs cis
2258 oc -

PriRsr
cis

Wr A
cfs

WrB
cis

WrC
cis

Wr D
cfs

Exil
cfs

[ay]
pd

User  Total
cis cfs

s 153.50
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Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 36

|akeside storm ponds

Thursday, 01 /28/2016

Hydrograph type = Combine ' Peak discharge = 150.75cfs

Storm frequency = 10 yrs - Time to peak = 750 min

Time interval = 2 min Hyd. volume = 2,331,810 cuft

Inflow hyds. = 12,13, 14 Contrib. drain. area = 360.000 ac

_ Lakeside storm ponds

Q (cfs) ‘ Hyd. No. 36 —- 10 Year it
160.00 160.00
140.00 - 140.00
120.00 120.00
100.00 - 100.00

80-00 et e e i e e e e s | o - e < 80.00

60.00 \\ 60.00

40,00 40.00

20.00 & \ \ ———— 20.00

0.00 : 0.00
0 240 480 720 960 1200 1440 1680 1920

Time (min)

e Hyd NO. 36 e Hyd No. 12 e Hydl NO. 13 e Hydl NO. 14
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Ine. vi(.3

Hyd. No. 37
routed Lakeside ponds

Hydrograph type - = Reservoir Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume

Inflow hyd. No.

36 - Lakeside storm ponds Max. Elevation
Reservoir name

Lakeside Drive Development MlamdStorage

Thursday, 01 /28 /2016

= B69.75cfs

944 min

= 2,331,294 cuft
574.00 ft

= 505,052 cuft

Storage Indication method used.

routed Lakeside ponds

Q (cfs) Hyd. No. 37 — 10 Year Quers)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 4 100.00
| ;

B

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640
Time (min)

e Hyd No, 37 === Hyd No. 36 7 [TTTIT] Total storage used = 505,052 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond MNo. 5 - Lakeside Driva Developmernt Pond
Fond Data
Trapezoid -Bottom L x W = 1000.0 x 80.0 ft, Side slope =2.00:1, Bottormn elev. = 569.00 f, Depth =7.00 it

Stage | Storage Table

Thursday, 01/28 /2016

Stage (fi) Elevation (fi) Contour area (sqft) Incr. Storage (cuft) Total storage (cuit)

0.00 569.00 90,000 0 0

0.70 569.70 93,060 64,070 64,070

1.40 570.40 96,135 66,217 130,287

210 571.10 99,227 68,376 198,663

2.80 571.80 102,333 70,545 269,208

3.50 572.50 105,456 - 72,725 341,934

420 573.20 108,594 74,917 416,850

4.80 573.90 111,748 77,119 493,969

5.60 574.60 114,918 79,332 573,301

6.30 575.30 118,103 81,556 654,858

7.00 576.00 121,304 83,792 738,649
Culvert / Orifice Structurss WWeir Structures

[A] el [C] [PriRer] (Al (el [C] (D]

Rise (in) = 29.00 0.00 0.00 0.00 Crest Len (ft = 0.00 40.00 0.00 0.00
Span (in) = 42.00 0.00 0.00 0.00 Crest El. (ff) = 0.00 574.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert El. (ft) = 569.00 0.00 0.00 0.00 Weir Type - Broad -—- e
Length {it) = 40.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.20 0.00 0.00. n/a
M-Value = .024 .013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(infhr) = 0.000 {by Wet area)
[Aulti-Stage = n/a No No No TYV Elev. (fi) = 0.00

Stage [ Storage / Discharge Table

Stage
it

0.00
0.07
0.14
0.21
0.28
0.35
0.42
0.49
0.56
0.63
0.70
0.77
0.84
0.91
0.98
1.05
1.12
1.19
1.26
1.33
1.40
1.47

-
tn
~

P ot o i
DwWwmm~NO®
WdHON O —

Storage
cuft

0

6,407
12,814
19,221
25,628
32,035

- 38,442

44,849
51,256
57,663
64,070
70,692
77,314
83,935
90,557
97,179
103,801
110,422
117,044
123,666
130,287
137,125
143,963
150,800
157,638
164,475
171,313
178,151
184,988

181,826

Elevation

it

569.00
569.07
569.14
569.21
569.28
569.35
569.42
569.49
569.56
569.63
568.70
568.77

569.64 .

569.91
569.98
570.05
57012
570.19
570.26
570.33
570.40
570.47
570.54
570.61
570.68
570.75
570.82
570.89
570.96
571.03

Clv A
cis

0.00

cfs

0.11 oc -
0.33 0c -
0.60 oc -
0.81 oc -
1.250cC
1.610c -
1.87 oc -
2.350cC -
2.7/30cC -
3.120c -
3.510c -
3.910c -
4.30 oc -
4,70 oc ---
511 0c —
551 0c -
5.91 oc -
6.32 oc -
6.72 oc. —
713 0c -
7.54 oc —
7.95 oc ——
8.350c -
8.760c -—
9.17 oo
9.58 oc -
9.99 oc -

1040 0c —
10.810c -

ClvB

ClvC
cls

PriRsr
cfs

Wi A
cis

WrB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00. -
0.00

WrC
cis

WrD
cfs

Exfil
cfs

User
cis

Note: CulvertiOrifice outflows are analyzed under inlet (ic) and outlat (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Total
cis

0.000
0.110
0.326
0.602
0.914
1.251
1.606
1.973
2.349
2.731
3.119
3.511
3.906
4.304
4.704
5.106
5508
5913
6.318
6,724
7131
7.538
7.946

- 8.354

8.763
9.172
9.582
9.991
10.40
10.81

Continues on next page...



Lakeside Drive Development Pond

(=
o

Stage

Tt

2.10
217
2.24
2.31
2.38
2.45
2.52
259
2.66
273
2.80
2.87
2.94
3.01
3.08
3.15
3.22
3.29
3.36
3.43
3.50
3.57
3.64
3.71
3.78
3.85
3.92
3.99
4.06
413
4.20
427
4.34
4.41
4.48
4.55
4.62
4.69
476
4.83
4.90
4.97
5.04
5.1
518
525
5.32
5.39
546
5.53
5.60
5.67
574
5.81
5.88
5.85
6.02
6.09
6.16
6.23
6.30
6.37
6.44
6.51
6.58
6.65
6.72
6.79
6.86
6.93

Storage
cuit

198,663
205,718

212,772

219,827
226,881
233,936
240,990
248,045
255,009
262,154
269,208
276,481
283,753
291,028
298,298
305,571
312,843
320,116
327,389
334,651
341,934
349,425
356,917
364,409
371,900
379,392
385,884
394,375
401,867
409,359
416,850
424 562
432,274
439,986
447 598
455,410
453,122
470,834
478,546
486,258
493 969
501,903
509,536
517,769
525,702
533,635
541,569
549,502
557,435
565,368
573,301
581,457
539,613
597,768
605,924
614,080
622,235
630,391
638,546
646,702
654,853
663,237
671,616
679,995
688,374
696,753
705,133
713,512
721,891
730,270

Elevation
ft

571.10
57117
571.24
571.31
571.38
571.45
571.52
571.59
571.66
571.73
571.80
- 571.87
571.94

. 572.01

572.08
572.15
572.22
572.29
572.36
572.43
572.50
572.57
572.64
572.71
572.78
572.85
572.92
572.99
573.06
57813
573.20
573.27
573.34
573.41
573.48
573.55
573.62
573.69
573.76
573.83
573.80
573.97
574.04
574.11
574.18
574.25
57432
574.39
574.46
574.53
574.60
574.67
574.74
574.81
574.88
574.95
575.02
575.09
575.16
575.23
575.30
575.37
575.44
575.561
575.58
575.65
575.72
575.79
575.86
575.93

tage [ Storage / Discharge Table

Clv A
cis

11.22 oc
11.63 oc
12.04 oc
12.45 oc
12.86 oc
14.33 oc
18.22 oc
21.42 oc
24.20 oc
26.69 oc
28.97 oc
31.08 oc
33.05 0c
34.92 oc
36.69 oc
38.380cC
40.00 oc
41.55 oc
43.05 oc
44 50 oc
45,90 oc
A7.26 oc
48.58 oc
49.87 oc
51.13 ac
52.350¢
53.550c
54.72 oc
55.86 oc
56.99 oc
58.09 oc
59.17 oc
60.23 oc
61.28 oc
62.30 oc
63.31 oc
64.30 oc
65.28 oc
66.25 oc
67.20 oc
68.13 oc
69.06 oc
69.97 oc
70.87 oc
71.76 oc
7263 0c
73.50 oc
74.36 oc
7521 0C
76.050c
76.87 oc
77.69 oc
78.500c
79.31 oc
80.10 oc
80.88 oc
81.67 oc
82.44 oc
83.21 oc
83.97 oc
8472 oc
85.46 oc
86.20 oc
86.93 oc
§7.66 oc
88.38 oc
89.09 oc
89.80 oc
90.51 oc
91.20 oC

PriRsr
cis

Wr A
cis

Wr B
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.83
3.80
7.95
13.00
18.83
25.34
32.48
40.14
48.33
57.03
66.20
75.82
85.85
96.30
107.14
118.26
129.94
141.88
154.15
166.77
179.71
192.98
206.55
22043
234.61
240.07
263.83
278.86

Wi C
cis

Exfil  User
cfs cfs

€
=

Total
cis

11.22
11.63
12.04
12.45
12.86
14.33
18.22
21.42
24.20
26.69
28.97
31.08
33.05
34.92
36.69
38.38
40.00
41.55
43.05
44.50
45.80
47.26
48.58
49.87
51.13
52.35
53.55
54,72
55.86
56.99
58.09
5917
60.23
61.28
62.30
63.31
64.30
65.28
66.25
67.20
68.13
69.06
70.80
74.66
79.70
85.64
92.33
99.70
107.66
116.18
125.20
134.73
144.71
156.12
165.96
177.19
188.81
200.80
21315
225.84
238.87
252.23
265.91
279.91
294.21
308.81
328.70
338.88
354.33
370.08

Continues on next page...



Lakeside Drive Development Pond
Stage / Storage / Discharge Table

Stage Storage  Elevation  CivA
ft cuft ft cfs

7.00 738,649 576.00 91.90 oc

...End

ClvB
cfs

ClvC
cis

PriRsr
cfs

Wr A
cis

Wr B
cis

29416

Wr C
cfs

WrD  Exiil

cfs

cfs

User
cis

Total
cis

386.05
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. vi0.3 Thursday, 01/28 /2016

Hyd. No. 38
Black Creek East

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine Peak discharge

10 yrs Time to peak

2 min Hyd. volume

15, 37 Contrib. drain. area

82.05 cfs

962 min
2,733,019 cuft
104.000 ac

I
i

1l

Black Creek East _
o fele] Hyd. No. 38 - 10 Year Briots)
90.00 - Gl eyl - s e | e P e, ) o - - R it il il PR o an . - v = . Py 90.00

80.00

60.00

40.00

40.00

30.00

30.00

1000 —————F——— / ' \\ — 7 — 10.00
0.00 —— ey 0.00

Q 240 480 720 960 1200 1440 1680 1920 2160 2400 2640

20.00

Time (min)
e==== Hyd No. 38 = Hyd NoO. 15 == Hyd No. 37
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Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2014 by Autodesk, inc. v10.3

Hyd. No. 39

Black Creek western reach

Hydrograph type = Reach ' Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval ' = 2 min : Hyd. volume
inflow hyd. No. = 38 - Black Creek East Section type
Reach length = 5000.0 ft . Channel slope
Manning's n = 0.040 Bottom width
Side slope = 2.0:1 Max. depth
Rating curve x = 0.113 Rating curve m
Ave. velocity = 0.00 ft/s ‘ Routing coeff.

[ T I 1 S { SO R { B 1

Thursday, 01 /28 /2016

79.17 cfs
1018 min
2,732,949 cuft
Trapezoidal

0.1%
20.01t

3.0 ft

1.504
0.0364

Modified Att-Kin routing method used.

Black Creek western reach

Q (cfs) Hyd. No. 39 -- 10 Year R (efs)
90.00 : 90.00
80.00 80.00
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 : — .00
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640
Time {min)

= Hyd No. 39 === Hyd No. 38
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Hydraflow Hydrographs Extension for AuioCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01/28 /2016

Hyd. No. 40

Liberty Drive

Hydrograph type = Combine Peak discharge = 158.16 cis

Storm frequency = 10 yrs Time to peak = 816 min

Time interval = 2 min Hyd. volume = 5,628,976 cuft

Inflow hyds. = 24, 39 7 Contrib. drain. area = 0.000 ac

Liberty Drive

R Hyd. No. 40 - 10 Year Crists)
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 e .00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

== Hyd No. 40 e Hyd No. 24 = Hyd No. 39
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 41

Liberty Drive Crossing

Hydrograph type = Reservoir Peak discharge
Storm frequency = 10 yrs Time to peak -
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 40 - Liberty Drive Max. Elevation

Reservoir name Impoundment area (Liberty Dillae). Storage

Thursday, 01 /28 /2016

17
84

o7
38

o n nn

7.53 cfs
0 min

5,813,346 cuit

3.74 ft
3,609 cuft

Storage Indication method used.

Liberty Drive Crossing

Q {cfs) Hyd. No. 41 - 10 Year Qfets)
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 : —— BTy

0 240 480 720 960 1200 1440 1630

1920 21

60 2400

Time (min)

e Hyd NO. 41 e Hyd Mo, 40 [[IITTT] Total storage used = 383,609 cufi
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No. 3 - Impoundment area (Liberty Drive)

FPond Data

Contours -User-defined contour areas. Conic methed used for volume calculation. Begining Elevation = 565.70 ft

Thursday, 01 /28 /2016

Stage | Storage Tablz
Stage (fi) Elevation (it) Contour area (sqii) Incr. Storage (cufi) Total storage (cuft)

0.00 566.70 10,000 0 0

1.00 567.70 20,000 14,713 14,713

2.00 568.70 30,000 24,829 39,542

3.00 569.70 40,000 34,877 74,419

4.00 570.70 50,000 44,903 119,321

5.00 571.70 60,000 54,919 174,240

6.00 572.70 100,000 78,145 253,385

7.00 573.70 150,000 124,146 377,531

8.00 574.70 175,000 162,323 539,854

9.00 575.70 200,000 187,342 727,196
Culvert / Orifice Structures Weir Structures

[Al [E] [C] [PriRsr] [A] Bl [€] ()

Rise (in) = 83.00 0.00 0.00 0.00 Crest Len (it) = 0.00 0.00 0.00 0.00
Span (in) = 128.00 0.00 0.00 0.00 Crest EL (fi) = 0.00 0.00 0.00 0.00
MNo. Barrels =1 0 0 0 \Weir Coeff, = 3.33 3.33 3.33 3.33
Invert EL (ft) = bB6.70 0.00 0.00 0.00 Weir Type- = - --- -
Length (ff) = 40.00 0.00 0.00 0.00 Mulii-Stage = No No No No
Slope (%) = 0.10 0.00 0.00 n/a
N-Value = .024 013 .013 n/a s ‘
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

Stage Storage
it cuft
0.00 0
0.10 1,471
0.20 2,943
0.30 4,414
0.40 5,885
0.50 7,356
0.60 8,828
0.70 10,299
0.80 11,770
0.90 13,241
1.00 14,713
1.10 17,195
1.20 19,678
1.30 22,161
1.40 24,644
1.50 27127
1.80 29,610
1.70 32,093
1.80 34,576
1.90 37,059
2.00 39,542
2.10 43,029
2.20 46,517
2.30 50,005
2.40 53,492
2.50 56,980
2.60 60,458
2,70 63,956
2.80 67,443
2.90 70,931
3.00 74,419

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc} centrol. Weir risers checked for orifice canditions (ic) and submergence (s).

Stage / Storage f Discharge Table

Elevation
% § o

566.70
566.80
566.90
567.00
567.10
567.20
567.30
567.40
567.50
567.60
567.70
567.80
567.90
568.00
568.10
568.20
568.30
568.40
568.50
568.60
568.70
568:80
568.90
569.00
569.10
569.20
569.30
569.40
569.50
569.60
569.70

Clv A
cis cfs
0.00
0.43 oc
1.25 oc
2.28 oc
3.43 oc
4.64 oc
5.810c
7.20 0c
8.52 oc
9.85 oc
11.19 0c
12.54 oc
13.89 oc
15.24 oc
16.600c  ---
17.97 oc
19.33 oc
20.6%2 oc
2206 oc
23.42 oc
2479 0c
26.16 oc
27.53 oc
28.90 oc
30.27 oc
31.63 oc
33.00 oc
34.37 oc
35.740c -
3711 0c
38.48 oc

CiviB

ClvC
cis

PriRsr
cis

Wr A
cis

WrC

Wr B
f cis

cis

WrD
cis

Exiil
cfs

User
cfs

Total
cfs

0.000
0.426
1.252
2.281
3.427

4.645

5.908
7.203
8.517
9.847
11.19
12.54
13.89
15.24
16.60
17.97
19.33
20.69
22.06
23.42
24.78
26.16
27.53
28.90
30.27
31.83
33.00
34.37
35.74
37.11
38.48

Continues on next page...



Impoundment area (Liberty Drive)
Stage / Storage | Discharge Table

Stage

ft

3.10
3.20
3.30

3.40-

3.50
3.60
3.70
3.80
3.90
4.00
4.10
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4,90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
5.90
6.00
6.10
6.20
6.30
6.40
6.50
6.60
6.70
6.80
6.90
7.00
7.10
7.20
7.30
7.40
7.50
7.60
7.70
7.80
7.90
8.00
8.10
8.20
8.30
8.40
8.50
8.60
8.70
8.80
8.90
9.00

...End

Storage
cuft

78,909
83,399
87,889
92,350
96,870

101,360

105,850

110,341

114,831

119,321

124,813

130,305

135,797

141,289

146,781

152,272

157,764

163,256

168,748

174,240

182,154

190,069

197,983

205,808

213,813

221,727

229 642

237,556

245 471

253,385

265,800

278,214

290,629

303,043

315,458

327,873

340,287

352,702

365,116

377,531

393,763

409,996

426,228

442 460

458,592

474,925

491,157

507,389

523,622

539,854

568,588

577,323

596,057

614,791

633,525

652,260

670,994

689,728

708,462

727,196

Elevation
ft

569.80
569.20.
570.00
570.10
570.20
570.30
570.40
570.50
570.60
570.70
570.80
570.90
571.00

571.10 -

571.20
571.30
571.40
571.50
571.60
571.70
571.80
571.90
572.00
572.10
572.20
572.30
572.40
572.50
572.60
572.70
572.80
572.90
573.00
573.10
573.20
573.30
573.40
573.50
573.60
573.70
573.80
573.80
574.00
574.10
574.20
574.30
574.40
574.50
574.60
574.70
574.80
574.90
575.00
575.10
575.20
575.30
575.40
575.50
575.60
575.70

ClvA
cfs

39.85 oc
41.22 oc
42.58 oc
43.95 oc
4532 oc
46,69 oc
48.06 oc
49.42 oc
50.79 oc
52,16 oc
53.53 oc
54.90 oc
56.27 oc
57.63 oc
59.00 oc
60.37 oc
61.74 oc
63.10 oc
64.47 oc
65.84 oc
67.21 oc
68.57 oc
69.94 oc
71.31 0c
72.68 oC
74,04 oc
7541 oc
76.78 oc
78.14 oc
79.51 oc
80.88 cc
82.25 oc
83.61 oc
84.98 oc
86.35 0oc
87.71 oc
89.08 oc
80.44 oc
81.81 oc
157.19 oc
211.52 oc
254.51 oc
291,22 oc
323.79 0c
353.37 oc
380.66 oc
406.13 oc
430.08 oc
452,77 oc
47443 oc
495.08 oc
514.93 oc
534.03 oc
552.46 oc

570.310c -

587.61 oc
604.41 oc
620.76 oc
636.70 oc
652.28 oc

ClvB
cfs

CivC
cfs

PriRsr
cis

G4

Total
cis

39.85
41.22
42.58
43.95
45.32
46.69
48.06
49.42
50.79
52.16
53.53
54.90
56.27
57.63
59.00
60.37
61.74
63.10
64.47
65.84
67.21
68.57
69.94
71.31
72.68
74.04
75.41
76.78
78.14
79.51
80.88
82.25
83.61
84.98
86.35
87.71
89.08
90.44
91.81
157.19
211.52
254.51
291.22
323.79
353.37
380.66
406.13
430.08
452.77
474.43
495.09
514.83
534.03
552.46
570.21
587.61
604.41
620.76
636.70
652.28
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Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 01 /28 /2016

Hyd. No. 42
River Road
Hydrograph type = Combine Peak discharge = 194.44 cfs
Storm frequency = 10 yrs Time to peak = 844 min _
Time interval = Zmin Hyd. volume = 6,384,224 cuft
Inflow hyds. = 23,41 : Contrib. drain. area = 148.000 ac
River Road
Q) Hyd. No. 42 — 10 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 30.00
0.00 : ‘h"'-ml_ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)
= Hyd No. 42 s Hyd No. 23 = Hyd No. 41
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 43

River Road-Downslream

Hydrograph type = Reservoir Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 42 - River Road Max. Elevation

1

Reservoir name Impoundment area (River Ro&bx. Storage

Thursday, 01 /28 /2016

155.83 cfs
1048 min

= 6,384,199 cuit

570.73 it
515,409 cuft

Storage Indication method used.

River Road—Danstream

Q {cfs) Hyd. No. 43 - 10 Year 4 ietsl
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

0.00 e .00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

e Hyd] N, 43 ==ms Hycl No. 42 ([TTTIT] Total storage used = 515,409 cuit



Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016
Fond No. 4 - Impoundment area (River Road)
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 566.00 ft

Stage | Storage Table

Stage (fi) Elevation (ft) Contour area (sqft) Incr. Storage (cuit Total storage (cuit)

0.00 566.00 10,000 0 0

1.00 567.00 20,000 14,713 14,713

2.00 568.00 50,000 33,871 48,583

3.00 569.00 75,000 62,073 110,658

4,00 570.00 100,000 87,192 197,848

5.00 571.00 900,000 433,290 631,138

6.00 572.00 1,300,000 1,093,780 1,724,918

7.00 573.00 1,350,000 1,324,789 3,049,707

8.00 574.00 1,500,000 1,424,199 4,473,908

9.00 575.00 1,600,000 1,549,576 6,023,482

10.00 576.00 18,000,000 8,321,358 14,344,840
Culvert ] Orifice Structures Weir Structures

[A] 2] [C] [FriRsr] [A] 2] icl (D]

Rise (in) = 36.00 0.00 0.00 0.00 - Cresti Len (it) = 0.00 Inactive 0.00 0.00
Span (in) = 72.00 0.00 0.00 0.00 Crest El. {fi) = 0.00 575.00 0.00 0.00
Mo. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert EL. (ft) = 566.00 0.00 0.00 0.00 Weir Type = s Broad e o
Length (it) = 50.00 0.00 0.00 0.00 Muiti-Stage = No No ‘No No
Slope (%) = 1.25 0.00 0.00 nfa :
M-Value = .015 013 .013 nfa
Orifice Coeff. = 0.60 0.60 0.60 0.60 Excil.(inflw) = 0.000 (by Wet area)
Mulii-Stage = n/a No No No TW Elev. (it} = 0.00

Note: Gulvert/Orifice cutflows are analyzed under inlet (ic) and outlet (o) cantrol. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage / Storage I Discharge Table

Stage Storage  Elavation Clv A CivB CivC PriRsr  WrA Wr B WrC WrD Exil User Total
i cuft it cis cis - cis cis cfis cis cis cis cfs cis cis
0.00 0 566.00 0.00 - 0.00 — - - . 0.000
0.10 1,471 566.10 0.65ic — - - 0.00 — — —_— 0.646
0.20 2,943 -566.20 1.83ic - — 0.00 22 e e = 1.826
0.30 4,414 566.30 3.36ic - — 0.00 —r — — — 3.355
0.40 5,885 566.40 517ic - == 0.00 o= = s 5.166
0.50 7,356 566.50 7.22ic - —— — 0.00 - - 7.220
0.60 8,828 566.60 9.49ic - — 0.00 e e = 9.491
0.70 10,299 566.70 11.96ic —- -—- 0.00 — - - - 11.96
0.80 11,770 566.80 14.61ic - e 0.00 == = 14.61
0.90 13,241 566.90 17.44ic — - 0.00 — - - 17.44
1.00 14,713 567.00 20.43ic - - 0.00 - - 20.43
1.10 18,100 567.10 23571c — — 0.00 — — — — 23.57
1.20 21,487 567.20 26.85ic. - i e 0.00 — -— -— 26.85
1.30 24,874 567.30 30.28ic —- - 0.00 - - - 30.28
1.40 28,261 567.40 33.84ic - — 0.00 = ] e e 33.84
1.50 31,648 567.50 37.52ic - — 0.00 - -— - 37.52
1.60 35,035 567.60 41.34ic - — s 0.00 — - 41.34
1.70 38,422 567.70 4527 ic - - - 0.00 - - 45.27
1.80 41,809 567.80 4933 ic - s 0.00 = — — 49.33
1.90 45,196 567.90 5348 ic - = 0.00 o T = 53.49
2.00 48,583 568.00 57.450c - - - 0.00 — — -— — 57.45
210 54,791 568.10 604900 - = 0.00 - - -— 60.49
2.20 60,998 568.20 63.530c — -—- 0.00 — - - --- 63.53
2.30 67,205 568.30 66.57 0c - = 0.00 A e — . 6657
2.40 73,413 568.40 69610c - - 0.00 — - 69.61
2.50 78,620 568.50 726400 - — 0.00 - - — 72.64
2.60 85,827 568.60 75680c - 0.00 -— - - 75.68
2.70 92,034 568.70 78720 - — — 0.00 -— — — 78.72
2.80 98,242 568.80 8176 0c — 0.00 — - --- 81.76
2.90 104,449 568.90 84790c - — 0.00 -— - —- 84.79

Continues on next page...



Impoundment area (River Road)
Stage | Storage / Discharge Tablz

Stage

s
n

3.00
3.10
3.20
3.30
3.40
3.50
3.60
3.70
3.80
3.90
4.00
410
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4.80
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
-5.80
6.00
6.10
6.20
6.30
6.40
6.50
6.60
6.70
6.80
G.90
7.00
7.10
7.20
7.30
7.40
7.50
7.60
7.70
7.80
7.90
8.00
8.10
8.20
8.30
8.40
8.50
8.60
8.70
8.80
8.90

9.00

910
.20
9.30
9.40
9.50
9.60
9.70
9.80
9.90

Storage
cuit

110,656
119,376
128,085
136,814
145,533
154,252
162,972
171,601
180,410
189,129
197,848
241,177
284,506
327,835
371,164
414,493
457,822
501,151
544,480
587,809
631,138
740,516
849,894
959,272

1,068,650

1,178,028

1,287,406

1,396,784

1,508,162

1,615,539

1,724,918

1,857,396

1,989,875

2,122,354

2,254,833

2,367,312

2,519,791

2,652,270

2,784,749

2,817,228

3,049,707

3,192,127

3,334,547

3,476,967 -

3,619,387
3,761,807
3,804,227
4,046,647
4,189,067
4,331,487
4,473,906
4,628,864
4,783,821
4,938,779
5,093,736
5,248,694
5,403,651
5,558,609
5,713,566
5,868,524
6,023,482
6,855,618
7,687,753
8,519,859
5,352,025
10,184,160
11,016,300
11,848,430
12,580,570
13,512,710

Elevation
it

569.00
569.10
569.20
569.30
569.40
569.50
569.60
569.70
569.80
569.90
570.00
570.10
570.20
570.30
570.40
570.50
570.60
570.70
570.80
570.90
571.00
571.10
571.20
571.30
571.40
571.50
571.60
571.70
571.80
571.90
572.00
57210
572.20
572.30
572.40
572.50
- 572.60
572.70
572.80
572.90
573.00
573.10
573.20
573.30
573.40
573.50
573.60
573.70
573.80
573.90
574.00
574.10
574.20
574.30
574.40
574.50
574.60
574.70
574.80
574.90
575.00
575.10
575.20
575.30
575.40
575.50
575.60
575.70
575.80
575.90

Clv A
cis

84.50 oc

91.01 oc

87.08 oc

102.80 oc
108.21 oc
113.37 oc
118.30 oc
123.03 oc
127.59 oc
131.99 oc
136.26 oc
139.75ic
14241 ic
145.02 ic
147.59 ic
150.11 ic
152.59ic
155.04 ic
157.44 ic
159.81 ic
162.14 ic
164.44 ic
166.71 ic
168.95ic
171.16ic
173.34 ic
175.49 ic
17762 ic
179.72 ic
181.80ic
183.85ic
185.69 ic
187.8%ic
189.88 ic
191.851ic
193.80ic
195.72 ic
197.63 ic
199.52 ic
201.40ic
203.26 ic
205.10ic
206.92 ic
208.73 ic
210.52 ic
212.29ic
214.06 ic
215.80 ic
217.54 ic
219.25ic
22096 ic
22266ic
22434 ic
226.01ic
227.66 ic
229.30ic
23094 ic
23258ic
23417 ic
23576 ic
237.351ic
23893 ic
240.50 ic
242.05ic
24360 ic
24514 ic
246.66 ic
248.18 ic
24969 ic
251.19ic

ClvB
cfs

PriRsy
cis

Wr B
cis

0.00
0.00

0.00
0.00

0.00 -

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WrC
cfs

Exfil User Total
cfs cis cfs

84.50
- 91.01
— 97.08
— 102.80
- 108.21
- —— 113.37
e 118.30
123.03
-— - 127.58
— 131.89
- 136.28
139.75
- 142.41
- 145.02
. -— 147.59
— - 150.11
- 152.59
e - 155.04
- 157 .44
- 159.81
— -—- 162.14
164.44
166.71
— 168.95
- 171.16
-— 173.34
— 175.49
—- 177.62
— - 179.72
— 181.80
-— 183.85
-— 185.89
- - 187.89
— 189.88
— e 191.85
- 193.80
— 195.72
- 197.63
- 199.52
- 201.40
203.26
=== 205.10
- 206.92
- 208.73
210.52
— 212.29
- 214.06
- - 215.80
— - 217.54
219.25
220.96
- 222 .66
- 224.34
— 226.01
227.66
— 229.30
— 230.94
232.56

23417

- 235.76

- 237.35

- 238.93

- 240.50

— 24205

— 243.60

- 24514

246.66

— - 24818

- — 249.69

- 25119
Continues on next page...



Impoundment area (River Road)

Stade / Starage / Discharge Takls
Stage torage Elevation Clv A
it cuft ft
10.00 14,344,840 576.00 25268ic -
...End

Clv B
cfs cis

Wr A
cfs

o
L]

Wr B Wi C WrD Exiil

User Total
cis cis cis

cis cfs cfs

0.00 s ] s 252.68
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Bl o gl o ren mn b 8 b g Bm 4w e a
hﬂdyd I @gﬁ @ E“)’E 0 &? unmimary = -“ﬁ@.y[d@gﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
Hyd. |Hydrograph |Peak Time Time to |Hyd. Infiow fMaximum Total Hydrograph V |
Mo. type flow interval |Pezk volume hyd(s) elevation strge used Descripiion
{origimn) {cis) (min) (min) (cuft) (ft) {cuft)

1 |SCS Runoff 18.15 2 1086 | 698,775 | -— | - SD-A1

2 |8CS Runoff 24.99 2 850 449,319 — | ——— SD-A2

3 |SCS Runoff 141.45 2 878 2,920,046 e e SD-A3

4 |SCS Runoff 34.95 2 914 841,429 e e SD-A5.1

5 |SCS Runoff 357.95 ) 728 1,456,218 e e SD-Ab.2

6 |SCS Runoff 377.81 2 738 1,836,361  — - - SD-AB.3

7 |SCS Runoff 58.46 2 976 1,726,974 - e SD-A4 /AB

8 |SCS Runoff 25.07 2 790 289,358 e e ———- BL-A1

9 |SCS3 Runoff 22.43 2 942 597,046 N S s BL-A2

10 |Reach 19.64 2 840 289,331 8 e BL-A1 reach

11 |Combine 34.48 2 882 886,378 9,10 — | e BL-A1/A2

12 |SCS Runoff 56.03 2 870 1,113,560  ——- e e BL-A3

13 |Reach 33.84 7 2 910 886,364 11 | e e BL-A2 reach

14 |SCS Runoif 194.63 2 750 1,262,690‘ ------ — | e BL-A4

15 |SCS Runoff 19.05 2 984 576,767 mmmes | mmemar || commem BL-A5

16 |Combine 690.77 2 732 4.134,009| 4,586, e —— Wheatfield Lake outlet

17 Reservoir 16.66 2 1452 2,807,892 16 571.68 3,453,489 routed wheatfiled Ik

18 |SCS Runoff 101.79 2 786 1,111,719 — - R BL-AS

19 |SCS Runoff 92.52 2 756 666,996 | —— | e ] e BL-A7

20 [SCS Runoff 64.77 2 1044 2,284,882 —men ———n - BL-A8

21 |Reach 73.25 2 780 666,981 19 e e BL-AY channel reach

22 |Reach 90.97 2 814 1,111,705 8 | e ———— BL-A6 Channel Reac

23 |SCS Runoff 35.67 2 902 819,632 ————- e e BL-AS

24 |Combine 169.39 2 800 4,063,566 | 20, 21, 22, e - Black Creek west

25 |Reservoir 18.15 2 1090 698,772 1 575.30 8,637 <no description>

26 |Reservoir 24.99 2 850 449 314 2 576.55 3,483 <no description>

27 |Combine 31.36 2 880 1,148,088 25,26 i ——— <no description>

28 |Reach 30.37 2 960 1;148,060 27 e e Discharge to wilrose Lake

29 |Combine 168.77 2 886 4,068,108 3,28 e P <no description=>

30 |Reservoir 11.62 2 1672, | 2,838,127 29 574.55 8,507,575 Dischare Wilrose Lake

31 |Reach 11.56 2 1830 2,787,695 3 - ——- southern drainage

32 |Combine 63.37 2 994 4,514,672 7,31 | e e Ward Road

33 |Reach 2 1038 4,481,947 32 e ——mem Southern Drainage Extension

63.02

southern draiange black creek existing con

diReterg®eriod: 25 Year

Thursday, 01 /28 /2016
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™ \Hgfl—{irtéﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph |Peak Time Time fo  |Hyd. Inflow Maximum Total Hydrograph
No. type flowr interval |Peak volume hyd{s) elevaiion stige used Description
{origin) (cfs) (min) (m3in) {cuit (i) {cufi)
34 |Combine 77.30 2 1050 7,284,998 17,33 | e e <no description>
35 |Reservoir 77.28 2 1056 7,283,832 34 569.97 54,678 Rlver Road Outlets
36 |Combine 213.41 2 750 3,262618|12,13,14,1  —— |  —— Lakeside storm ponds
37 |Reservoir 128.55 2 794 3,262,084 36 574.63 576,169 routed Lakeside ponds
38 Combine 134.03 2 794 3,838,849 15,37 —_— | Black Creek East
39 |Reach 118.27 2 950 3,838,794 38 — B Black Creek western reach
40 |Combine 249.53 2 814 7,902,368 | 24,39 —- - Liberty Drive
41 |Reservoir 286.74 2 820 8,115,534 40 573.99 424 248 ‘ Liberty Drive Crossing
42 |Combine 307.94 2 822 8,935170| 23,41 - River Road
43 |Reservoir 181.70 2 1112 8,935,161 42 571.90 1,610,684 River Road-Downstream
\jauihern draiange black creek existing condiRetsrgeriod: 25 Year Thursday, 01/28 /2016
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Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2014 by Autodesk, inc. v10.3

Thursday, 01 /28 /2016

Hyd. No. 1

SD-A1

Hydrograph type = SCS Runoff Peak discharge = 18.15 cfs

Storm frequency = 25 yrs Time to peak = 1086 min

Time interval = 2 min Hyd. volume = 698,775 cuft

Drainage area = 126.000 ac . Curve number =77

Basin Slope = 0.0 % Hydraulic length = 4500 ft

Tc methed = LAG Time of conc. (Te) = 580.91 min

Total precip. = 3.63in Distribution = Type |l

Storm duration = 24 hrs ~ Shape factor = 454

SD-A1

Q (cfs) Hyd. No. 1 — 25 Year G (ers)

21.00 21.00

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 ‘ . \"‘* 0.00

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

e Hydl NO. 1
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Thursd

ay,01/28/2016

Hyd. No. 2
SD-A2
Hydrograph type = SCS Runoff Peak discharge = 24.99 cfs
Siorm frequency = 25vyrs Time to peak = 850 min
Time interval = 2 min Hyd. volume = 449 319 cuft
Drainage area = 71.000 ac , Curve number = 80
Basin Slope = 01% Hydraulic length = 2000 ft
Tc method = LAG - Time of conc. (Tc) = 226.31 min
Total precip. = 3.63in Distribution = Type
Storm duration = 24 hrs Shape factor = 484
SD-A2
Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 \ 20.00
16.00 \ 16.00
12.00 12.00
8.00 \ 8.00
4.00 4.00
0.00 Sl 0.00

0 120 240 360 480 600 720 840 ©60 1080 1200 1320 1440 1560 1680 1800

e Hydl N0, 2

Time (min)



Hydrograph Report

74

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2014 by Autodask, Inc. v10.3

Thursday, 01 /28/2016

Hyd. No. 3

SD-A3
Hydrograph type = SCS Runoff Peak discharge = 141.45 cfs
Storm frequency = 25 yrs Time to peak = 878 min
Time interval = 2 min Hyd. volume = 2,920,046 cuft
Drainage area = 463.000 ac Curve number = 80

~ Basin Slope =01% Hydraulic length = 3200 it
Tc method = LAG Time of conc. (Tc) = 269.13 min
Total precip. = 3.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

. SD-A3

S (ofs) Hyd. No. 3 - 25 Year Qefe)
160.00 o . e 160.00
140.00 f‘\ —_— 140.00
120.00 D 120.00
100.00 100.00
80.00 80.00
60.00 e _ e 60.00
T s e / et =
e e e ' o -
0.00 - J S | b0

0 240 480 720 960 1200 1440 1680 1920

Time (min)
== Hyd No. 3
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Hyd. No. 4
SD-A5.1

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nnomnnin

SCS Runoff Peak discharge
25 yrs Time to peak

2 min Hyd. volume
139.000 ac Curve number
0.1% Hydraulic length
LAG Time of conc. (Tc)
3.63In Distribution

24 hrs Shape factor

wonounonononono

Thursday, 01/28/ 2016

34.95 cfs
914 min
841,429 cuft
79

3000 ft
322.87 min
Type i

484

SD-A5.1
Q) Hyd. No. 4 — 25 Year Q{ee)
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 5.00
0.00 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

e Hyd No. 4




Hydrograph Report

76

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

Hyd. No. 5
SD-A5.2

Thursday, 01 /28 / 2016

e=mn Hyd No. 5

Hydrograph type = S5CS Runoff Peak discharge = 357.95 cfs

Storm frequency = 25 yrs Time to peak = 728 min

Time interval = 2 min Hyd. volume = 1,456,218 cuft

Drainage area = 120.000 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 100 ft

Tec methad = LAG Time of conc. (Te) = 23.91 min

Total precip. = 3.63in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

SD-Ab.2

&2 {ofe) Hyd. No. 5 - 25 Year Chlets)
400.00 : 400.00
350.00 . 350.00
300.00 - 300.00
250.00 = 250.00
200.00 —i 200.00
150.00 T 150.00
100.00 100.00

50.00 50.00

0.00 == : 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hyd. No. 6
SD-AB.3

Inc. v10.3

Thursday, 01728 /2016

== Hyd No. 6

Hydrograph type = SCS Runoff Peak discharge = 377.81 cfs
Storm frequency = 25 yrs Time to peak = 738 min
Time interval = 2 min Hyd. volume = 1,838,361 cuft
Drainage area = 257.000 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0t
Tc method = User Time of conc. (Tc) = 40.00 min
Total precip. = 3.63in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
SD-A5.3 .
i) Hyd. No. 6 -- 25 Year H {afe)
400.00 400.00
350.00 S | 350.00
300.00 [I ' 300.00
250.00 . 250.00
S
500,00 1 200.00
150.00 150.00
100.00 : —— 100.00
50.00 '\ —— 50.00
0.00 s e > 0.00
.0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hyd. No. 7
SD-A4 /A6

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Te method

Total precip.
Storm duration

A VI B VS AR TR R

SCS Runoff
25 yrs

2 min
285.000 ac
0.1%

LAG

3.63in

24 hrs

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

Shape factor

[ A | A | O 4 S 1

Thursday, 01 /28 /2016

58.46 cis

976 min
1,726,974 cuit
79

5000 ft
420.76 min
Type |l

484

SD-A4 /A6
4 fels) Hyd. No. 7 — 25 Year Q{efs)
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 S— 0.00
0 240 480 720 1440 1680 1920 2160
Time (min)

=== Hyd NO. 7
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Thursday, 01/28 /2016

Hyd. No. 8
BL-A1
Hydrograph type = SCS Runoff Peak discharge = 25.07 cfs
Storm frequency = 25yrs Time to peak = 790 min
Time interval = 2 min Hyd. volume = 289,358 cuft
Drainage area = 52.000 ac Curve number =77
Basin Slope = 02% Hydraulic length = 1500 ft
Tc method = LAG Time of conc. (Tc) = 124.56 min
Total precip. = 3.631In Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BL-A1
Q (cfs) Hyd. No. 8 — 26 Year eH{eis)
28.00 28.00
24.00 \ : 24.00
20.00 ' ‘ 20.00
16.00 | ' \ L 16.00
12.00 12.00
8.00 \ 8.00
4.00 4.00
0.00 P 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
' Time (min)

e Hyd No., 8



80
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D@ 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016
Hyd. No. 9
BL-A2
Hydrograph type = SCS Runoff Peak discharge = 22.43 cfs
Storm frequency = 25 yrs Time to peak = 942 -min
Time interval = 2 min Hyd. volume = 597,046 cuft
Drainage area = 103.000 ac Curve number =78
Basin Slope = 01% Hydraulic length = 3000 fi
Te method = LAG Time of conc. (Te) = 364.60 min
Total precip. = 3.63in Distribution = Type il
Storm duration = 24 hrs Shape factor = 484
BL-A2
Q {efs) Hyd. No. 9 - 25 Year Qets)
2400 24.00
20.00 f\ 20.00
16.00 16.00
12.00 12.00
8.00 8.00
400 / \\\ 4.00
0.00 J 0.00

0 240 480 720 960 1200 1440 1680 1620

Time {min)
e Hyd NO. 9
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Thursday, 01 /28/2016

Hyd. No. 10
BL-A1 reach
Hydrograph type = Reach ' Peak discharge = 19.64 cfs
Storm frequency = 25 yrs Time fo peak = 840 min
Time interval = 2 min Hyd. volume = 289,331 cuft
Inflow hyd. No. = 8- BL-A1 . Section type = Trapezoidal
Reach length = 3000.0 ft Channel slope = 0.0 %
Manning's n = 0.040 Bottom width = 10.0 ft
Side slope = 1.0:1 Max. depth = 2.01t
Rating curve x = 0.113 Rating curve m = 1.524
Ave. velocity = 0.00 ft/s - Routing coeff. = 0.0432
Modified Att-Kin routing method used.
BL-A1 reach
@ () Hyd. No. 10 — 25 Year i)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 \ 8.00
4.00 ' \‘\f&_ 4.00
0.00 J \gL 0.00

0 120 240 380 480 600 720 &840 960 1080 1200

—— Hyd No. 10 e Hyd No. 8

1320 1440 1560 1680
Time (min)
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Hyd. No. 11
BL-A1/A2
Hydrograph type = Combine Peak discharge = 34.48 cfs
Storm frequency = 25vyrs Time to peak = 882 min
Time interval = 2 min Hyd. volume = 886,378 cuit
Inflow hyds. = 910 Contrib. drain. area = 103.000 ac
BL-A1/A2
o Hyd. No. 11 —- 25 Year ) (el
35.00 35.00
o DT R e ’ . T Sttt Vet P e T
25.00 . » 25.00
20.00 20.00
15.00 15.00
10.00 10.00 -
5.00 5.00
0.00 0.00
0 240 480 720 960 1200 1440 1680 1920

Time (min)
e Hyd No. 11 s Hyd NO. 9 === Hyd No. 10
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Hyd. No. 12
BL-A3

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

wonononownou

SCS Runoff

25 yrs
2 min

176.000 ac

0.1%
LAG
3.631in
24 hrs

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

oo wonn

Thursday, 01/28 /2016

56.03 cfs

870 min
1,113,560 cuft
80

2800 ft
256.53 min
Type Il

484

e Hyd No. 12

‘BL-A3
Q feis) Hyd. No. 12 - 25 Year Q (cfe)
60.00 60.00
50.00 r\\ 50.00
40.00 \ 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 /} S~ 0.00
0 240 480 720 950 1200 1440 1680 1920
Time (min)
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Hyd. No. 13
BL-AZ reach

- 33.94 cfs
910 min
886,364 cuft
Trapezoidal
0.1%

10.0 ft
2.0 1t
1.524
0.0869

Reach Peak discharge
25 yrs Time to peak

2 min Hyd. volume

11 - BL-A1/A2 Section type
2800.0 it Channel slope
0.035 Bottom width
1.0:1 , Max. depth
0.259 Rating curve m
0.00 fi/s Routing coeft.

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

hnownn i u
im0 n un ki

Modified Att-Kin routing method used.

BL-AZ2 reach
Q (cfs) Hyd. No. 13 — 25 Year

35.00 35.00

Q (cis)

30.00

25.00

25.00

15.00

20.00

15.00

10.00

10.00

5.00 5.00

0.00

"o Y 4 | —
. 0 240 480 720 960 1200 1440 1680 1920

Time (min)
== Hyd No. 13 e Myl NOL 11
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Hyd. No. 14

BL-A4

Hydrograph type = 8CS Runoff Pealk discharge = 194.63 cfs

Storm frequency = 25yrs Time to peak = 750 min

Time interval = 2 min Hyd. volume = 1,262,690 cuft

Drainage area = 184.000 ac Curve number = 82

Basin Slope = 0.0% Hydraulic length = 01t

Tc method = User Time of conc. (Tc) = 60.00 min

Total precip. = 3.63In Distribution = Type ll

Storm duration = 24 hrs ~ Shape factor = 484

BL-A4

Q {cfs) Hyd. No. 14 — 25 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 H 120.00

50.00 L 20.00

60.00 60.00

0.00 0.00

0 120 240 360 430 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 14 :
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Hyd. No. 15
BL-A5

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
25-yrs

2 min
104.000 ac
0.1 %

LAG

3.63 in

24 hrs

notnonon oo on

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

[ S 1 O O A N (O 1

Thursday, 01 /28 /2016

19.05 cfs
984 min
576,767 cuft
77

3500 ft

424 95 min
Type li

484

, , BL-A5
Q.{ek) Hyd. No. 15 - 25 Year L (efe)
21.00 21.00
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 . e 0.00
0 240 480 720 950 1200 1440 1680 1920 2160
Time (min)

Hyd No. 156
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Hyd. No. 16

Wheatfield Lake outlet

Hydrograph type = Combine Peak discharge = 690.77 cfs

Storm frequency = 25yrs Time to peak = 732 min

Time interval = 2 min Hyd. volume = 4,134,009 cuft

Inflow hyds. =456 - Contrib. drain. area = 516.000 ac

) Wheatfield Lake outlet .

p(eis) Hyd. No. 16 — 25 Year Q{efs)
700.00 n 700.00
50000 +——L el e = ‘ el S £00.00
s BT S N AU IR IR 1 RS | o : s
P . I N SPNRRN! N (VRN RRITNN S IR— D - . .
300.00 300.00
200.00 200.00
100.00 100.00

\
0.00 s 0.00

0 120 240 360 480 600 720 840 860 1080 1200 1320 1440 1560

Time (min)
s Hyd No. 16 s Hyd No. 4 e Hyd NO. 5 = Hyd NO. 6



a8
Hydrograph Report

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

Hyd. No. 17

routed wheatfiled Ik

Hydrograph type = Reservoir Peak discharge = 16.66 cfs

Storm frequency = 25yrs Time to peak = 1452 min

Time interval = 2 min Hyd. volume = 2 807,892 cuft

Iinflow hyd. No. = 16 - Wheatfield Lake outlet Max. Elevation = 571.68 1t

Reservoir name = Wheatfield Lakes Max. Storage = 3,453,489 cuft

Storage Indication method used.

) _ routed wheatfiled Ik

Sicts) Hyd. No. 17 — 25 Year e
700.00 700.00
T DN ORI (OO R . ] et il I
co000 | BTN [ . - ———— i s e B R I
400.00 400.00
300.00 +——F ' ‘ 300.00
200.00 ¥ ‘ 200.00
100.00 100.00

0.00 ~ — - —— — e SIS L 0.00
0 600 1200 1800 2400 3000 3600 4200 4500 5400 8000

Time (mi
e Hyd NO. 17 s Hyd NO. 16 [ 1] Total siorage used = 3,453,489 cuit
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Thursday, 01 /28 /2016

Hyd. No. 18

BL-AS

Hydrograph type = SCS Runoff Peak discharge = 101.79 cfs

Storm frequency = 25yrs Time to peak = 786 min

Time interval = 2 min Hyd. volume = 1,111,719 cuft

Drainage area = 162.000 ac Curve number = 82

Basin Slope = 00% Hydraulic length = 01t

Tc method = User _ Time of conc. (Tc) = 120.00 min

Total precip. = 3.63 In Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

BL-AB o

Qs Hyd. No. 18 — 25 Year Q (ofs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 ‘ 40.00

20.00 N 20.00

0.00 7 ﬂ o 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

e Hyd No. 18
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- Hyd. No. 19
BL-A7

Hydrograph type
Storm freguency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
25 yrs

2 min
83.000 ac
0.0 %

User
3.63 in

24 hrs

o niun

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

(1 S { O N VR ¢ O F A

Thursday, 01 /28 /2016

92.52 cfs
756 min
666,996 cuft
86

0 fi

70.00 min
Type ll

484

BL-A7

[ fei Hyd. No. 19 — 25 Year Q (cfs)
100.00 100.00
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 S (A 20.00
. == -

0.00 —— : 0.00

0 120 240 360 840 980 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 19
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Hyd. No. 20
BL-A8

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nowounounnonon

SCS Runoff

25 yrs
2 min

412.000 ac

0.0 %
TR55
3.631in
24 hrs

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

T R IS | 1|

Thursday, 01 /28 /2016

64.77 cfs
1044 min
2,284,882 cuft
77

0 ft

518.30 min
Type il

484

BL-AS
et Hyd. No. 20 -- 25 Year Q{cfs)
70.00 70.00
60.00 f\\ et 60.00
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 2160
Time (min)

e Hydd No. 20
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Hyd. No. 21

BL-A7 channel reach

73.26 cfs
780 min
666,981 cuft
Trapezoidal
0.2 %

20.0 fi
4.0t

1,804
0.0764

Reach Peak discharge
25 yrs Time to peak

2 min : Hyd. volume
19 - BL-A7 Section type
4300.0 ft Channel slope
0.040 Bottom width
1.0:1 Max. depth
0.196 Rating curve m
0.00 ft/s Routing coeff.

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

I n i n

f(onomonunonumwnon

numnu

Modified Att-Kin routing method used.

BL-AY channel reach
Q fets] Hyd. No. 21 - 25 Year _

Q (cfs)

90.00

20.00

80.00 80.00

©60.00

50.00

30.00

30.00

20.00

20.00

10.00 N

0 120 240 360 480 800 720 840 960 1080 1200 1320 1440 1560
Time (min)

10.00

—— Hyd No. 21 e Hydl No. 19
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 01 /28 /2016
Hyd. No. 22

BL-A6 Channel Reac

Hydrograph type = Reach Peak discharge = 90.97 cfs
Storm frequency = 25yrs Time to peak = 814 min

Time interval = 2 min Hyd. volume = 1,111,705 cuft
[nflow hyd. No. = 18 - BL-AG Section type = Trapezoidal
Reach length = 3500.0 ft - Channel slope = 0.1%
Manning's n = 0.040 Bottom width = 20.0 ft

Side slope = 1.0:1 Max. depth = 40f

Rating curve x = 0.160 Rating curve m = 1.567

Ave. velocity = 0.00 fi/s Routing coeff. - = 0.0850

Modified Att-Kin routing method used.

BL-A6 Channel Reac )
] Hyd. No. 22 - 25 Year Qiets) |

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
0.00 -_ — 0.00

0 120 240 360 480 600 720 B840 980 1080 1200 1320 1440 1560 1680

Time {min)
e Hyd No. 22 === Hyd No. 18
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Hyd. No. 23
BL-A9

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

L LA S | I A 1

SCSR
25 yrs
2 min

unoff

148.000 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

I n 1 n uu

Thursday, 01/28 /2016

35.67 cfs
902 min
819,632 cuit
77

3500 ft
300.48 min

Type Il
484

BL-AY9
Q {cfs) Hyd. No. 23 - 25 Year Q (&5
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 ~_ 0.00
0 240 480 960 1200 1440 1680 1920
Time (min)

=== Hyd No. 23
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Hyd. No. 24
Black Creek west

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

-169.39 cfs
800 min
4,063,566 cuft
412.000 ac

Combine Peak discharge

25 yrs Time to peak

2 min Hyd. volume
20,21, 22 Contrib. drain. area

T

; Black Creek west
Hyd. No. 24 -- 25 Year Q (cfs)

Q (cfs)

e e

140,00 +——— — \\ e — 1 D
NEE =t \ [ ———————————— 120.00
100.00 +—— e o e e e

60.00

60.00 +—— - i 7 \\//f"\
40.00 B _

20.00

40.00

20.00

——

0.00

= (.00
0 240 480 720 260 1200 1440 1680 1920 2160

: Time (min)
=== Hyd No. 24 == Hyd No. 20 s Hyd No. 211 = Hyd No. 22
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Hyd. No. 25
<no description>
Hydrograph type = Reservoir Peak discharge = 18.15 cis
Storm frequency = 2byrs Time to peak = 1090 min
Time interval = 2 min Hyd. volume = 698,772 cuft
Inflow hyd. No. = 1-35D-A1 Max. Elevation = 57530t
Reservoir name = 42 cmpa crossing Ward Max. Storage = 8,637 cuft
Storage Indication method used.
: <no description>
Q (cfs) “Hyd. No. 25 - 25 Year Q {ofs)
21.00 : 21.00
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 — 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

= Hyd No. 25 s Hyd No. 1 [LITTIT] Total storage used = 8,637 cuft
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Hyd. No. 26

<no description>

Hydrograph type = Reservoir Peak discharge
Storm frequency = 25 yrs Time to peak
Time interval = 2 min Hyd. volume
inflow hyd. No. = 2-S5SD-A2 Max. Elevation

Reservoir name

24 inch storm crossing Ward Max. Storage

Thursday, 01 /28 /2016

= 24 .99 cfs

= 850 min

= 449, 314 cuft
= 576.55 ft

= 3,483 cuft

Storage Indication method used.

<no description>
Q (cfs)

Hyd. No. 26 - 25 Year Q (cfs)

28.00 28.00

24 00 2400

- 20.00 : \ 20.00

16.00 N 16.00

12.00 12.00
8.00 8.00
4.00 400
0.00 - — 0.00

0 240 480 720 960 1200 1440 1680 1920

e Time (min

e Hyd NoO. 26 mesms Hyd No. 2 (LTI Total siorage used = 3,483 cuft il
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Hyd. No. 27
<no description>
Hydrograph type = Combine Peak discharge = 31.36 cfs
Storm frequency = 25vyrs Time to peak = 880 min
Time interval = 2 min Hyd. volume = 1,148,088 cuft
Inflow hyds. = 25, 26 Contrib. drain. area = 0.000 ac
<no description>
Qlefs) Hyd. No. 27 — 25 Year Q (ofs)
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 5.00
0.00 N S 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400

Time (min
—— Hyd No. 27 ——— Hyd No. 25 e Hyd No. 26 e (min)
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Hyd. No. 28

Discharge to wilrose Lake

Thursday, 01 /28 /2016

Hydrograph type = Reach Peak discharge = 30.37 cfs
Storm frequency = 25yrs Time to peak = 960 min
Time interval = 2 min Hyd. volume = 1,148,080 cuft
Inflow hyd. No. = 27 - <no description> Section type = Trapezoidal
Reach length = 3500.0 Channel slope = 0.1%
Manning's n = 0.040 Bottom width = 10.0 ft
Side slope = 2.0:1 Max. depth = 2.0 ft
Rating curve x = 0.227 Rating curve m = 1.439
Ave. velocity = 0.00 fi/s Routing coeft. = 0.0490
Modified Att-Kin routing method used.
) Discharge to wilrose Lake
Cieis) Hyd. No. 28 - 25 Year Qilers)
35.00 35.00
30.00 30.00
25.00 \ o i 25.00
20.00 — N 20.00
15.00 15.00
10.00 - WY I N - \\ 10.00
7 TS M ‘ e N\ 5.00
0.00 = J ' | | 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

= Hyd No. 28 e Hyd No. 27



Hydrograph Report

100

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

Hyd. No. 29

<no description>

Thursday, 01 /28 /2016

Hydrograph type = Combine Peak discharge = 168.77 cfs
Storm frequency = 25 yrs Time to peak = 886 min
Time interval = 2 min Hyd. volume = 4,068,108 cuft
Inflow hyds. = 3, 28 Contrib. drain. area = 463.000 ac
<no description>
Q (cfs) Hyd. No. 29 - 25 Year Q {cfe)
180.00 180.00
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 .~ R— 40.00
20.00 _ % — 20.00
0.00 — () (0
0 240 480 720 860 1200 1440 1680 1920 2160
Time (min)

— Hyd No. 29 === Hyd No. 3 = Hyd No. 28
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Hyd. No. 30

Dischare Wilrose Lake

Reservoir ' Peak discharge = 11.62 cfs

Hydrograph type =

Storm frequency = 25yrs Time to peak = 1672 min
Time interval = 2 min Hyd. volume = 2,838,127 cuft
Inflow hyd. No. = 29 - <no description> Max. Elevation = B74.55 ft
Reservoir name = Wilrose Pond Max. Storage = 8,507,575 cuit

Storage Indication method used. Wet pond routing start elevation = 571.08 ft.

Dischare Wilrose Lake

G (sl | Hyd. No. 30 — 25 Year | e

a0 5 —— F— g B— .y L

160.00 ——— e A — — +———+———F—— 160.00

120.00 +—— - —— ———————— 120.00

100.00 +———— - ————————1———+——+ 100.00

80.00 ~+—— S B B ———T——,: L]

A - 40

20,00 — e e e e e e e e e oL

0.00 L EEES——
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

0.00

Time (min)
ememee Hyd No. 30 e Hyd No. 28 [[TTTTT] Total storage used = 8,507,575 cuft
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Hyd. No. 31

southern drainage

Hydrograph type = Reach Peak discharge
Storm frequency = 2byrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No.. = 30 - Dischare Wilrose Lake Section type
Reach length = 6300.0 ft Channel slope
Manning's n = 0.040 Botiom width
Side slope = 1.0:1 Max. depth
Rating curve x = 0.113 Rating curve m
Ave. velocity = 0.00 fi/s Routing coeff.

o mumummwn

Thursday, 01 /28 /2016

11.56 cfs
1830 min

2,787,695 cuft

Trapezoidal

0.0 %
10.0 ft
3.0 ft
1.518
0.0158

Modifisd Ait-Kin routing method used.

southern drainage

Q (efs) Hyd. No. 31 — 25 Year Q (efa)
12.00 12.00
10.00 10
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (mi

= Hyd No. 31 === Hyd No. 30
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Thursday, 01 /28 / 2016

Hyd. No. 32
Ward Road
Hydrograph type = Combine Peak discharge = 63.37 cfs
Storm frequency = 25vyrs Time to peak = 994 min
Time interval = 2 min Hyd. volume = 4,514,672 cuft
Inflow hyds. = 7,31 Contrib. drain. area = 285.000 ac

Ward Road )
Qufets) Hyd. No. 32 — 25 Year Ries)
70.00 70.00
60.00 80.00
50.00 -+ 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 ' 10.00

0.00 ' J \ 0.00
0 800 1200 1800 2400 3000 2600 4200 4800 5400 6000
Time {(min)

— Hyd No. 32 ===== Hyd No, 7 s Hyd No. 31
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Hyd. No. 33

Southern Drainage Extension

63.02 cis
1038 min
4,481,947 cuft
Trapezoidal
0.1%

10.0 ft

4.0 1t

1512

0.0699

Reach - ' Paak discharge
25 yrs Time to peak

2 min Hyd. volume
32 - Ward Road Section type
5000.0 ft Channel slope
0.030 Bottom width
1.0:1 Max. depth
0.338 Rating curve m
0.00 ft/s Routing coeff.

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

(5 S | Y { I VS + A
(AN T T O S R ¢ B

Modified Ati-Kin routing method used.

Southern Drainage Exiension
QeR) Hyd. No. 33 -- 25 Year
70.00 ek 70.00

Q (cfs)

- S . . T s | ; i

50.00 doeun, B— - I ' ' 1 5000

30.00 - 4 : —— S 1 30.00

20,00 ; ; A : | - . S— . I

10.00 - ' — ' e e S - 10.00

0.00 : ' ' ‘ B S 1 p.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

Time (m

= Hyd No. 33 w=n Hyd No. 32



Hydrograph Report

105

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

Hyd. No. 34

<no description>

Thursday, 01 /28 /2016

Hydrograph type = Combine Peak discharge = 77.30cfs

Storm frequency = 25yrs Time to peak = 1050 min

Time interval = 2 min Hyd. volume = 7,284,998 cuft

Inflow hyds. = 1F, 33 Contrib. drain. area = 0.000 ac

<no description> )
Q (cfe) Hyd. No. 34 -- 25 Year Rufefs)
80.00 80.00
70.00 - 70.00
60.00 ’\\ 60.00
50.00 : \ _ 50.00
40.00 \ C 40.00
30.00 ' 30.00
SIS " -

20.00 — = 20.00
10.00 e o 10.00
0.00 - 0.00

0 600 1200 1800 2400 3000 3600 4200 4300 5400 6000
Time (min)

—— Hyd No. 34

e Hyd No. 17 —— Hyd No.33
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Hyd. No. 35
River Road Qutlets

Hydrograph type = Reservoir Peal discharge = 77.28 cfs
‘Storm frequency = 25 yrs Time to peak = 1056 min
Time interval = 2 min Hyd. volume = 7,283,832 cuft
Inflow hyd. No. = 34 - <no description> Max. Elevation = 569.97 ft
Reservoir name = Twin 36 and 30 inch outlet pipdaxoRorage = 54,678 cuft

Starage Indication methed used. Wet pond routing start elevation = 568.94 ft.

River Road Qutlets

@ (cfs) ' Hyd. No. 35 - 25 Year ' Q (ofe)
80.00 e e : - - : : 80.00
70.00 70.00
- S A , F — o
50.00 _ 50.00
40.00 40.00
O e D Y “ il ', | , “ . s N
o o0 — N - e e e s Mt I
-5 5 : i iy S .. i i i \ i b e i i NSOV 109 .
10.00 — _""‘"- 10.00
S0 Y A . B e B D— g -
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

2 ) _ Time (mi'
e Hyd NO. 35 == Hyd No. 34 [T Total storage used = 54,678 cuft
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Hyd. No. 36

Lakeside storm ponds

Hydrograph type = Combine Peak discharge = 213.41 cfs
Storm frequency = 25 yrs Time to peak = 750 min
Time interval = 2 min Hyd. volume = 3,262,618 cuit
Inflow hyds. = 12,13, 14 Contrib. drain. area = 360.000 ac
Lakeside storm ponds
Q (cfs) Hyd. No. 36 — 25 Year Qufes)
240.00 : — 5 : : —— — 240.00
21000 4+——m+—F+——H——F————————— L 51000
180.00 +————————— it A B —— 180.00
150.00 — — 1 15000
12000 +—— S e - . ——— R PIXIY
90.00 V\S - 90.00
60.00 +— e
30.00 g \\ .
0.00 e '
0 240 480 720 960 1200 1440 1680 1920

fime (min)
= Hyd No. 36 Hyd No. 12 == Hyd No. 13 s Hyd No. 14
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Hyd. No. 37
routed Lakeside ponds
Hydrograph type = Reservoir Peak discharge = 128.55 cfs
Storm frequency = 25 yrs Time to peak = 794 min -
Time interval = 2 min Hyd. volume = 3,262,084 cuit
Inflow hyd. No. = 36 - Lakeside storm ponds Max. Elevation = 574.63 ft
Reservoir name = lLakeside Drive Development MardStorage = 576,169 cuft
Stofage Indication method used.
routed Lakeside ponds
Q{cfs) Hyd. No. 37 -- 25 Year S(eis)
10,00 S I ,- | e _ 210,00
180.00 i 180.00
4
{—[

150.00 -‘-"?' 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 30.00
0.00 ' e e —— () 00

0 240 480 720 960 1200 1440 1680 1920 2180 2400
Time (min)

e Hyd No. 37 s Hyd NoO. 36 [[LITTT] Total storage used = 576,169 cuft



109
Hydrograph Report

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

Hyd. No. 38

Black Creek East

Hydrograph type = Combine Peak discharge = 134.03 cfs

Storm frequency = 25yrs Time to peak = 794 min

Time interval = 2 min Hyd. volume = 3,838,849 cuft

Inflow hyds. = 15, 37 _ Contrib. drain. area = 104.000 ac

Black Creek East

Q (cfs) Hyd. No. 38 — 25 Year Q {cfe)
140.00 140.00
120.00 M S A ’\ o 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 : : ——=m_ (.00
D 240 4380 720 880 1200 1440 1680 1920 2160 2400

; B Time (min)
e Hyd NoO. 38 e==mme Hyd No. 15 === Hyd No. 37
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Hyd. No. 39
Black Creek western reach

Hydrograpn type = Reach Peak discharge
Storm frequency = 25 yrs : Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 38 - Black Creek East Section type
Reach length = 5000.0ft Channel slope
Manning's n = 0.040 Bottom width
Side slope = 2.0:1 Max. depth
Rating curve x = 0.113 . Rating curve m
Ave. velocity = 0.00 ft/s Routing coeff.

Thursday, 01 /28 /2016

118.27 cfs
950 min
3,838,794 cuft
Trapezoidal
0.1 %

20.01t

3.0 ft

1.504

0.0427

oo Honon

Modified Att-Kin routing method used.

Black Creek western reach

Y {ofs) Hyd. No. 39 - 25 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 20.00

e & - e
0 040 480 720 960 1200 1440 1680 1920 2160 2400

= Hyd No. 39 === Hyd No. 38

Time (min)
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Hyd. No. 40

Liberty Drive

Hydrograph type = Combine Peak discharge = 249.53 cfs

Storm frequency = 25 yrs Time to peak = 814 min

Time interval = 2 min Hyd. volume = 7,902,368 cuft

Inflow hyds. = 24,39 7 Contrib. drain. area = 0.000 ac

Liberty Drive

Qe Hyd. No. 40 — 25 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 L 160.00
120.00 120.00

80.00 — = e L 80.00

40.00 _ : — - | — N \ N . _ 40.00

e 2l _) , _ _ B .. S .

0 240 480 720 960 1200 1440 1680 1920 2160 2400

Time (min)
e Hyd No. 40 === Hyd No. 24 = Hyd No. 39
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Hyd. No. 41
Liberty Drive Crossing

Hydrograph type = Reservoir Peak discharge = 286.74 cfs
Storm frequency = 25yrs Time to peak = 820 min
Time interval = 2 min Hyd. volume = 8,115,534 cuft
Inflow hyd. No. = 40 - Liberty Drive Max. Elevation = 573.991t
Reservoir name = Impoundment area (Liberty Dhilss). Storage = 424 243 cuft
Storage Indication method used.
Liberty Drive Crossing
Q {ef) Hyd. No. 41 — 25 Year _ Q (crs)
280.00 it 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 i = R
0 240 480 720 960 1200 1440 1680 1920 2160 2400
' Time (min)

e Hyd No. 41 === Hyd No, 40 [CTTTTT] Total storage used = 424,248 cuit
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Hyd. No. 42
River Road

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine , Peak discharge

25 yrs Time to peak

2 min Hyd. volume

25, 47 Contrib. drain. area

307.94 cfs
822 min
8,935,170 cuft
148.000 ac

TR VR | I

1

River Road

B fate] Hyd. No. 42 - 25 Year Qlem]

320.00

| 320.00
280.00 24 \\ ' 1 S ' 280.00
240.00 41— _ \\ - B E——— 240.00

11 713]o (R AR . e N

\\ — S 200.00

80.00

80.00

40.00

40.00

i e = Y | ; : ) it o ot L 000

0 240 430 720 960 1200 1440 1680 1920 2160 2400

Time (min)
== Hyd No. 42 === Hyd No. 23 === Hyd No. 41
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Hyd. No. 43 |
River Road-Downslream
Hydrograph type = Reservolr Peak discharge = 181.70 cfs
Storm frequency = 25 yrs : Time to peak = 1112 min
Time interval = 2 min Hyd. volume = 8,935,161 cuft
Inflow hyd. No. = 42 - River Road Max. Elevation = 571.90 ft
Reservoir name = Impoundment area (River Roa8x. Storage = 1,610,684 cuft
Storage Indication methoed used.
River Road-Downstream )
Q (cfs) Hyd. No. 43 — 25 Year Q (ofs)
320.00 S 320.00
280.00 280.00
240.00 240.00
200.00 SO S et ol
160.00 \ o 160.00
120.00 \\ 120.00
80.00 7 \ —+—————— 80.00
40.00 40.00
000 . M — | .65
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time {min)

e Hyd NO. 43 ==== Hyd No. 42 [TTTTT] Total storage used = 1,610,684 cuit
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rHycl Hydrograph |Peak Time |Timeto |Hyd. Inflows Maximum Total Hydrograph
Ao type flow interval |Peal volume hyd(s) elevation strge used Description
(origin) (cis) (min)  |(min) (cufi) (¥t) (cuit)

1 |SCS Runoff 30.91 2 1074 1,161,539 mnn ——ee e SD-A1

2 |SCS Runoff 41.24 2 850 724,487 e I SD-A2

3 |SCS Runoff 233.60 2 876 4,708,312 - ——— | SD-A3

4 |SCS Runoff 58.47 2 910 1,370,291 - | = - s SD-A5.1

5 |SCS Runoff 485.67 2 728 1,999,604 e SD-A5.2

6 |SCS Runoff 593.62 2 736 2,876,875 — o SD-A5.3

7 |SCS Runoff 97.59 2 968 2,812,419  -——- e B SD-A4 /AB

8 |SCS Runoff 42.97 2 788 480,985 | - | @ = | BL-A1

9 |SCS Runoff 37.97 2 936 982,213 ——-- =T I BL-A2

10 |Reach 35.12 2 830 480,862 8 Bl-A1 reach

11 |Combine 58.80 2 864 1,463,176 9,10 — - BL-A1/A2

12 |SCS Runoff 92.52 2 868 1,795,516 e BL-A3

13 |Reach 58.04 2 888 1,463,163 11 e BL-A2 reach

14 |SCS Runoff 309.84 2 750 1,996,937  -——- - e BL-A4

15 |SCS Runoff .32.60 2 976 958,732 — e BL-A5

16 |Combine 1020.70 2 732 5,246,767 | 4,5,6, - e Wheatfield Lake outlet

17 |Reservoir 25.38 2 1382 4,587,178 16 571.89 5,043,555 routed wheatfiled Ik

18 |SCS Runoff 162.94 2 786 1,758,174 — | e BL-AB

19 |SCS Runoff 140.61 2 754 1,016,487 B e — BL-A7

20 |5CS Runoff 110.51 2 1034 3,798,046 BL-A8

21 |Reach 115.72 2 776 1,016,475 19 — e BL-AT channel reach

22 |Reach 148.73 2 808 1,758,162 18 —_— | BL-A6 Channel Reac

23 |SCS Runoff 61.31 2 896 1,362,432 — —— BL-A9

24 |Combine 275.71 2 798 6,572,684 20,21,22,| - e Black Cresk west

25 |Reservoir 30.89 2 1084 1,161,534 1 575.97 12,818 <no description>

26 |Reservoir 41.24 2 850 724 481 2 576.60 3,677 <no description>

27 |Combine 53.36 2 876 1,886,016 25,26 |  -——- e <no description>

28 |Reach 51.52 2 934 1,885,991 i — | Discharge to wilrose Lake

29 [Combine 281.30 2 880 6,594,301 3,28 —— <no description>

30 |Reservoir 13.67 2 1700 3,701,488 29 575.68 10,872,630 | Dischare Wilrose Lake

31 |Reach 13.63 2 1858 3,622,579 30 e e southern drainage

32 |Combine 104.51 2 280 6,435,000 7,31 Ward Road

33 |Reach 103.45 2 1016 6,377,400 2 | e B — Southern Drainage Extension

southemn draiange black creek existing con

diRehsrgieriod: 100 Year

Thursday, 01/2872016
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Hyd. |Hydrograph |Peak Time Time o |Hyd. Inflow Maximum Total Hydrograph |
Mo. type flow interval |Peak volume hyd(s) elevation sirge used Description
(origin) (cfs) {min) {min) (cuft) (it) (cufi)

34 |Combine 128.01 2 1026 10,956,210 17, 33 —_— | e ?no description>

35 |Reservair 128.77 2 1042 10,954,550 34 571.60 83,009 River Road Qutlets

36 |Combine 347.50 2 750 5,255,617 12,13,14, - | - Lakeside storm ponds

37 Re_servoir ‘ 289.33 2 772 5,255,063 36 575.56 685,514 routed Lakeside ponds

38 |Combine 296.85 2 772 6,213,794 15,37 | = -—- e Black Creek East

39 |Reach 212.04 2 808 6,213,759 8 | - | Black Creek westermn reach

40 |Combine 483.95 2 802 12,786,440 24, 39 e ————- Liberty Drive

4.1 Reservoir 508.89 7 814 13,042,210 40 574.87 571,616 Liberty Drive Crossing

42 |Combine 545.16 2 818 14,404,640 23, 41 ——— — River Road

43 |Reservoir 223.25 2 1190 | 14,404,630 42 574.14 4,683,661 | River Road-Downstream

southern draiange black creek existing con

diRabsrgpteriod: 100 Year

Thursday, 01 /28 /2016
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Thursday, 01 /28 /2016

Hyd. No. 1
SD-A1
Hydrograph type = SCS Runoff Peak discharge = 30.91 cfs
Storm freguency = 100 yrs Time to peak = 1074 min
Time interval = 2 min Hyd. volume = 1,161,539 cuft
Drainage area = 126.000 ac Curve number =77 ,
Basin Slope = 0.0% Hydraulic length = 4500 ft
Tc method = LAG ‘Time of conc. (Tc) = 580.91 min
Total precip. = 490in Distribution = Type li
Storm duration = 24 hrs Shape factor = 484
SD-A1
Q{zfs) Hyd. No. 1 100 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 - / . . , . S \\ - - 2 .
0.00 i ‘ L \‘—* 0.00
0 240 480 720 960 1200 1440 1680 1920 21860 2400
Time (min)

= Hyd No. 1
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Thursday, 01 /28 /2016

Hyd. No. 2
SD-A2
Hydrograph type = SCS Runoff Peak discharge = 41.24 cis
Storm frequency = 100 yrs Time to peak = 850 min
Time interval = 2 min Hyd. volume = 724,487 cuft
Drainage area = 71.000 ac Curve number = 80
Basin Slope = 0.1% Hydraulic length = 2000 fi
Tc method = LAG Time of conc. (Tc) = 226.31 min
Total precip. = 4.90in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
SD-A2
See) Hyd. No. 2 - 100 Year Qa8
50.00 — 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 == e e Pl (.00
0 120 240 360 480 600 720 840 1080 1200 1320 1440 1560 1680 1800
Time {min)

= Hyd No. 2



Hydrograph Report

119

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

Hyd. No. 3

SD-A3

Hydrograph type = 3CS Runoff Peak discharge
Storm frequency = 100 yrs - Time fo peak
Time interval = 2 min Hyd. volume
Drainage area = 463.000 ac Curve number
Basin Slope = 01% Hydraulic length
Tc method = LAG Time of conc. (Tc)
Total precip. = 4.90in Distribution
Storm duration = 24 hrs Shape factor

I 1 I A A

Thursday, 01 /28 /2016

233.60 cfs
876 min
4,708,312 cuft
80

3200 ft
269.13 min
Type li

484

SD-A3
Qfets) Hyd. No. 3 - 100 Year Q (cfs)
240.00 240.00
210,00 -+ - !\\ — 210.00
180.00 R A R (| \\ e 180.00
150.00 - u R — \ ' 150.00
120.00 L g SN i | \ 120.00
90.00 -+— _ — b \ e 90.00
60.00 +———— 7 7 e . \ 60.00
30.00 \\‘__\ -
0.00 /) S~ 0.00
0 240 480 720 960 1200 1440 1680 1920

e Hyd NoO. 3

Time (min)
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Thursday, 01/ 28 /2016

Hyd. No. 4
SD-A5.1
Hydrograph type = SCS Runoff Peak discharge = 58.47 cfs
Storm frequency = 100 yrs ‘ Time io peak = 910 min
Time interval = 2 min Hyd. volume = 1,370,291 cuft
Drainage area = 139.000 ac Curve number =79
Basin Slope = 01% Hydraulic length = 3000 it
Tec method = LAG Time of cone. (Tc) = 322.87 min
Total precip. = 4.90 in Distribution = Type il
Storm duration = 24 hrs Shape factor = 484
SD-A5.1
Q (cfs) Hyd. No. 4 -- 100 Year Q {efa)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 1 20.00
10.00 NS 10.00
0.00 _ 0.00
0 240 480 720 960 1200 1440 1680 1920
' Time (min)

e Hycl No. 4
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Thursday, 01 /28 (2016

Hyd. No. 5
SD-A5.2
Hydrograph type = SCS Runoff Peak discharge = 485.67 cfs
Storm frequency = 100 yrs Time to peak = 728 min
Time interval = 2 min Hyd. volume = 1,999,604 cuit
Drainage area = 120.000 ac Curve number = 908
Basin Slope = 0.0% Hydraulic length = 100 ft
Tc method = LAG _ Time of conc. (Te) = 23.91 min
Total precip. = 4.90in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
SD-A5.2
Qg Hyd. No. 5 -- 100 Year Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00
70.00 70.00
0.00 a 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s Hyd NO. 5
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Thursday, 01 /28 /2016

e Hyd NO. 6

Hyd. No. 6

SD-A5.3

Hydrograph type = SCS Runoff Peak discharge = 593.62 cfs

Storm frequency = 100 yrs ‘ Time to peak = 736 min

Time interval = 2 min Hyd. volume = 2,876,875 cuft

Drainage area = 257.000 ac Curve number = 83

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = User Time of conc. (Te). = 40.00 min

Total precip. = 490in Distribution = Type li

Storm duration = 24 hrs Shape factor = 484

SD-A5.3

Q {efs) | Hyd. No. 6 - 100 Year Lty
640.00 640.00
560.00 560.00
400.00 — 5 400.00
©320.00 320.00
240.00 +— : O . 240.00
B e e * N e B — 160.00

80.00 I~ \\ e 30.00

0.00 =] 0.00

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

Time (min)
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Thursday, 01 /28 /2016

Hyd. No. 7
SD-A4 /AB
Hydrograph type = SCS Runoff Peak discharge = 97.59 cfs
Storm frequency = 100 yrs Time to peak = 968 min
Time interval = 2 min Hyd. volume = 2,812,419 cuft
Drainage area = 285.000 ac Curve number =79
Basin Slope = 0.1% Hydraulic length = 5000 ft
Tc method = LAG Time of conc. (Te) = 420.76 min
Total precip. = 490in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
SD-A4 /A6 )
bl fefs) Hyd. No. 7 -- 100 Year Qiets) -
100.00 — R 100.00
90.00 - [/\\ —— 90.00
80.00 — \ 80.00
70.00 - \ 7 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 o 0.00
0 240 480 960 1200 1440 1680 1920 2160
Time (min)

e Hyd No. 7
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Thursday, 01/28 /2016

Hyd. No. 8
BL-A1
Hydrograph type = SCS Runoff Peak discharge = 42.97 cfs
Storm frequency = 100 yrs Time to peak = 788 min
Time interval = 2 min Hyd. volume = 480,985 cuft
Drainage area = 52.000 ac Curve number = 77
Basin Slope = 02% Hydraulic length = 15001t
Tc method = LAG Time of conc. (Tc) = 124.56 min
Total precip. = 490in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484

) BL-A1 ’
Qiets) Hyd. No. 8 -- 100 Year Qifets)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00

0.00 ' — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)
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Hyd. No. 9
BL-A2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

[ T A ¥ S [ S

SCS Runoff
100 yrs

2 min
103.000 ac
0.1 %

LAG
4.90in

24 hrs

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

Thursday, 01728 /2016

37.97 cfs
936 min
982,213 cuft
78

3000 ft
364.60 min
Type |l

484

1SS T T { S 4 O I S |

Q {ets} Hyd. No. 9 —- 100 Year Qifefe)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
0.00 \ 0.00
0 240 480 720 1200 1440 1680 1920
Time (min)

—— Hyd No. 9
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Thursday, 01 /28 /2016

Hyd. No. 10
BL-A1 reach
Hydrograph type = Reach Peak discharge = 35.12 cfs
Storm frequency =.100 yrs Time to peak = 830 min
Time interval = 2 min Hyd. volume = 480,962 cuft
Inflow hyd. No. = 8- BL-A1 Section type = Trapezoidal
Reach length = 3000.0 1t Channel slope =00%
Manning's n = 0.040 - Bottom width = 10.0ft
Side slope = 1.0:1 Max. depth = 2.0ft
Rating curve x = 0.113 Rating curve m = 1.524
Ave. velocity = 0.00 ft/s Routing coeff. = 0.0518
Modified Att-Kin routing method used.
BL-A1 reach )
Q (cfs) Hyd. No. 10 - 100 Year Kiefs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
oo / \\ WRPS EIUNNR, SRV -
0.00 z/)) Sl 0,00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

== Hyd No. 10

=== Hyd No. 8
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Thursday, 01 /28 /2016

Hyd. No. 11
BL-A1/A2
Hydrograph type = Combine Peak discharge = 58.80 cfs
Storm frequency = 100 yrs Time to peak = 864 min
Time interval = 2 min Hyd. volume = 1,463,176 cuft
Inflow hyds. = 9,10 Contrib. drain. area = 103.000 ac
_ | BL-A1/A2
Q (cfs) Hyd. No. 11 -- 100 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
0.00 ~ \L 0.00
0 240 480 720 960 1200 1440 -1680 1920
Time {min)

e Hyd No. 11 === Hyd No. 9 === Hyd No. 10
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Hyd. No. 12
BL-A3

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

LS (O | Y SN B

SCS Runoff

100 yrs

2 min

176.000 ac
0.1%

LAG

490 in

24 hrs

Peak discharge
Time to peak

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

Thursday, 01 /28 /2016

92.52 cfs

868 min
1,795,516 cuit
80 .

2800 ft
256.53 min
Type ll

484

won oo on o

Q (cfs)

BL-A3

Hyd. No. 12 -- 100 Year

Q (cis)

100.00

100.00

90.00

90.00

80.00

80.00

- 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

e 000

0.00

0 240

e Hyd No. 12

480 720

860 1200 1440

1680 1920
Time (min)
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Hyd. No. 13
BL-A2 reach
Hydrograph type = Reach Peak discharge = 58.04 cis
Storm frequency = 100 yrs Time to peak = 888 min
Time interval = 2 min Hyd. volume = 1,463,163 cuft
Inflow hyd. No. = 11 - BL-A1/A2 Section type = Trapezoidal
Reach length = 2800.0 ft Channel slope = 01%
Manning's n = 0.035 ' Bottom width = 10.0 1t
Side slope = 1.0:1 Max. depth = 201t
Rating curve x = 0.259 Rating curve m = 1.524
Ave. velocity = 0.00ft/s Routing coeff. = 0.1035
Modified Att-Kin routing method used.
BL-A2 reach

Q (i) Hyd. No. 13 - 100 Year Bilets)
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 B - : - 0.00

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

=== Hyd No. 13 === Hyd No. 11
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Hyd. No. 14
BL-A4

Thursday, 01 /2872016

= Hyd No. 14

Hydrograph type = 8C3S Runoif Peal discharge = 309.84 cfs
Storm freguency = 100 yrs Time to peak = 750 min
Time interval = 2 min Hyd. volume = 1,996,937 cuft
Drainage area = 184.000 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Te method = User Time of conc. (Tc) = 60.00 min
Total precip. = 4.90in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BL-A4
< (ois) Hyd. No. 14 — 100 Year Qi{os)
280.00 +— ' ﬂ 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00
80.00 A O, 80.00
40.00 - // _ \ Pl eatee 40.00
0.00 _— - 1 0.00
0 120 240 360 480 600 720 B840 980 1080 1200 1320 1440 1560
Time (min)
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Hyd. No. 15
BL-Ab

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

[ A S 1 N R A A I

SCS Runoff
100 yrs

2 min
104.000 ac
0.1%

LAG

4.90 in

24 hrs

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

[ A T { B | TR (O |

Thursday, 01 /28 /2018

32.60 cfs
976 min
958,732 cuft
77

3500 fi

424 .95 min
Type Il

484

BL-A5
W fmie) Hyd. No. 15 — 100 Year Q)
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
0.00 — ' — 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

==a Hyd No. 15
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Hyd. No. 16
Wheatfield Lake outlet

Hydrograph type = Combine Peak discharge = 1020.70 cfs

Storm frequency - = 100 yrs Time to peak = 732 min

Time interval = 2 min Hyd. volume = 6,246,767 cuft

Inflow hyds. =456 - Contrib. drain. area = 516.000 ac

Wheatfield Lake ouilet
Qi) Hyd. No. 16 — 100 Year Q (cfs)
1022.00 - Q 1022.00
S 00 SR/ IS SRS PR W, W | NN N S s w i s RPN
T e M i s i ', i i it ‘i Vel i Ml VO
584.00 584,00
438.00 438.00
292.00 292.00
146.00 146.00
-‘-‘“-w;_“WW'- 3
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580

Time (min)
=== Hyd No. 16 === Hyd No. 4 s Hyd NO. 5 = Hyd NO. 6
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Hyd. No. 17

routed wheatfiled Ik

Hydrograph type = Reservoir Peak discharge = 29.38 cfs

Storm frequency = 100 yrs Time to peak = 1382 min

Time interval = 2 min : Hyd. volume = 4 587,178 cuft
Inflow hyd. No. = 16 - Wheatiield Lake outlet Max. Elevation = 571.99 ft
Reservoir name = Wheatfield Lakes _ Max. Storage = 5,043,555 cuft

Storage Indication method used.

routed wheaftfiled Ik

Q fofs} Hyd. No. 17 - 100 Year Qitcts)
1022.00 1022.00
376.00 876.00
730.00 730.00
584.00 584.00
438.00 - — ' I B — : 43800
292.00 . o ' ' — ' 292.00
146.00 ' S ' : - 146.00
OOO = e L —— e e e e = = ] Ik DOD

0 500 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (min)

= Hyd No. 17 semme Hyd NO. 16 [TTTTT] Total storage usad = 5,043,555 cuft
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Thursday, 01 /28 /2016

Hyd. No. 18
BL-AB
Hydrograph type = SCS Runoff Peak discharge = 162.94 cfs
Storm frequency = 100 yrs Time to peak = 786 min
Time interval = 2 min Hyd. volume = 1,758,174 cufi
Drainage area = 162.000 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 120.00 min
Total precip. = 4.90in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
] BL-A6
Q (cfs) Hyd. No. 18 - 100 Year Qifets)
180.00 S S SR S 180.00
TBAY ~f s ot ok ;T R [ 160.00
140.00 | 3 \ - 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 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

=== Hyd No. 18
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Hyd. No. 19

Thursday, 01/28 /2016

BL-A7

Hydrograph type = SCS Runoff Peak discharge = 140.61 cis

Storm frequency = 100 yrs Time to peak = 754 min

Time interval = 2 min Hyd. volume = 1,016,487 cuft

Drainage area = 83.000 ac Curve number = 86

Basin Slope = 0.0 % Hydraulic length = 0 ft

Tc method = User Time of conc. (Te) = 70.00 min -

Total precip. = 490 in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

BL-A7

Glicts) Hyd. No. 19 — 100 Year Q (eis)
160.00 T — 160.00
140.00 W : 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 \\\\ 7 20.00

0.00 A : 0.00
0 120 240 360 480 600 720 840 860 1080 1200 1320 1440 1560
Time (min)

emmea Hyd No. 19
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Hyd. No. 20
BL-A8

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
100 yrs

2 min
412.000 ac
0.0 %
TR55

490 in

24 hrs

(1 S Y A O { O O { B |

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

W nmn i n

Thursday, 01 /28 /2016

110.51 cfs
1034 min
3,798,046 cuit
F&e

0 ft

519.30 min
Type lI

484

e Hyd No. 20

BL-A3

o Qlefs) Hyd. No. 20 - 100 Year Q (cfs)
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 0.00

0 240 480 720 960 1200 1440 1680 1920 2160
~ Time (min)
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Thursday, 01 /28 /20186

Hyd. No. 21
BL-A7 channel reach
Hydrograph type = Reach Pealk discharge = 115.72 cfs
Storm frequency = 100 yrs Time to peak = 776 min
Time interval = 2 min Hyd. volume = 1,016,475 cuit
Inflow hyd. No. = 19 - BL-A7 Section type = Trapezoidal
Reach length = 4300.0 ft Channel slope =02%
Manning's n = 0.040 Bottom width = 20.0 1t
Side slope = 1.0:1 Max. depth = 401t
Rating curve x = 0.196 Rating curve m = 1.567
Ave. velocity = 0.00 ft/s Routing coeff. = 0.0884
Modified Att-Kin routing method used,
BL-A7 channel reach )
4 {afs) Hyd. No. 21 - 100 Year Q {cts)
160.00 _ _ 160.00
140.00 n L. 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 o ' L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 21 e Hyd No. 19
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Hyd. No. 22
BL-AB Channel Reac

Reach - Peak discharge
100 yrs . ‘ Time to peak

2 min Hyd. volume
18 - BL-A6 : Section type
3500.0 ft Channel slope
0.040 Bottom width
1.0:1 Max. depth
0.160 . Rating curve m
0.00 ft/s’ Routing coeff.

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

[ T ¢ S VO { S B { B

Thursday, 01 /28 /2018

o wn o nounonH

148.73 cfs
808 min
1,758,162 cuft
Trapezoidal
0.1 %

20.0 it

4.0 ft

1.567
0.1000

Modified Att-Kin routing method used.

: BL-A6 Channel Reac
Q (cfs) Hyd. No. 22 - 100 Year

Q (cfs)

180.00

180.00

160.00

160.00

140.00

120.00

120.00

SEGTREEE

100.00

80.00

80.00

60.00

60.00

40.00

40.00

20.00

L s e .‘

20.00

Sl

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

e Hyd No. 22 === Hyd No. 18

1440

1560 16

— 0.00
80

Time (min)
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Hyd. No. 23
BL-A9

Thursday, 01728 /2016

Hydrograph type = SCS Runoff Peak discharge = 61.31 cis
Storm frequency = 100 yrs Time to peak = 896 min
Time interval = 2 min Hyd. volume = 1,362,432 cuft
Drainage area = 148.000 ac Curve number = 77
Basin Slope =01% Hydraulic length = 3500 ft
Tc method = LAG Time of conc. (Tc) = 300.48 min
Total precip. = 490in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
BL-A9 )
Q {ofs) Hyd. No. 23 — 100 Year Q(ek)
70.00 70.00
60.00 s ’\\ — 60.00
50.00 \ 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 , i i \\\ 10.00
0.00 J - S o0
0 240 480 720 960 1200 1440 1680 1920
Time (min)

= Hyd No. 23
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Hyd. No. 24
Black Creek west

275.71 cfs
796 min
6,572,684 cuift
412.000 ac

Combine Peak discharge
100 yrs Time to peak

2 min Hyd. volume

20, 21, 22 Contrib. drain. area

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

n mo

oo u

Black Creek west
Q (cfs) Hyd. No. 24 — 100 Year
280.00 980.00

Q (cfs)

01000 : IR ] : S S — : i

200.00

200.00

160.00

/'\ . — " S 120.00

== —— S 0.00
0 240 480 720 860 1200 1440 1680 1920 2160

Time (min)

160.00

120.00

80.00

40.00

0.00

= Hyd No. 24 == Hyd No. 20 e Hyd No. 21 e £ N 22
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Hyd. No. 25

<no description>

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

il

Reservoir

100 yrs

2 min

1 - SD-A1 |

42 cmpa crossing Ward

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Thursday, 01 /28 /2016

30.89 cfs
1084 min
1,161,534 cuft
575.97 fi
12,818 cuft

Storage Indication method usad.

<no description>

Q{efs) Hyd. No. 25 - 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 5.00
0.00 \"—* 0.00
0 240 430 720 8960 1200 1440 1680 1920 2160 2400
i Time (min)
= Hyd No. 25 w=s Hyd No. 1 l 1T] Total storage used = 12,818 cuit
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Thursday, 01 /728 /201G

e Hyd No. 26

=== Hyd No. 2

[[TITIT] Total sterage used = 3,577 cuft

Hyd. No. 26
<no description>
Hydrograph type = Reservoir Peak discharge = 41.24 cis
Storm frequency = 100 yrs Time to peak = 850 min
Time interval = 2 min Hyd. volume = 724,481 cuft
Inflow hyd. No. = 2-8D-A2 . Max. Elevation = 576.60 it
Reservoir name = 24 inch storm crossing Ward Max. Storage = 3,577 cuft
Storage Indication method used.
<no description> - )
Q o] Hyd. No. 26 — 100 Year Riets)
50.00 50.00
40.00 40.00
$30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 s el 0.00
0 120 240 360 480 600 720 840 ©60 1080 1200 1320 1440 1560 1680 1800

Time (min)
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Hyd. No. 27
<no description>
Hydrograph type = Combine . Peak discharge = 53.36 cfs
- Storm frequency = 100 yrs Time to peak = 876 min
Time interval = 2 min ‘ Hyd. volume = 1,886,016 cuft
Inflow hyds. = 25,26 Contrib. drain. area = 0.000 ac
<no description>
B8 Hyd. No. 27 — 100 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
0.00 _ : T~
0 240 480 720 - 960 1200 1440 1680 1920 2160

Time (min)
e Hyd No. 27 === Hyd No. 25 === Hyd No. 26
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Hyd. No. 28
Discharge to wilrose Lake
Hydrograph typé = Reach - Peak discharge = 51.52 cfs
Storm frequency = 100 yrs Time to peak = 934 min
Time interval = 2 min ' Hyd. volume = 1,885,991 cuft
Inflow hyd. No. = 27 - <no description> Section type = Trapezoidal
Reach length = 3500.0 it Channel slope = 0.1%
Manning's n = 0.040 : Bottom width = 10.01t
Side slope = 2.0:1 Max. depth = 201t
Rating curve x = 0.227 Rating curve m = 1.439
Ave. velocity = 0.00 fi/s Routing coeff. = 0.0574
Modified Att-Kin routing metheod used.
Discharge to wilrose Lake
< {ers) Hyd. No. 28 — 100 Year | Chgem)
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 N~ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400

Time (min)
= Hyd No. 28 === Hyd No. 27
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Hyd. No. 29

<no description>

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine Peak discharge
100 yrs Time to peak

2 min Hyd. volume

3,28 Contrib. drain. area

2681.30 cfs
880 min
6,594,301 cuft
463.000 ac

o nnu
w i

<no description>
Hyd. No. 29 -- 100 Year Q (cfs)

320.00

r‘\ ————F—— | 280.00

B e e e e ) 240.00

Q (cfs)

320.00

280.00

20000 +————— ——— / Q\ B I — 1 200.00
wogo |~ \\ —— e

120.00

80.00

80.00

40.00

40.00

0.00

0.00
0 240 480 720 960 1200 1440 1680 1920 2160

Time (min)
e Hyd No. 29 === Hyd No. 3 === Hyd No. 28
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Hyd. No. 30
Dischare Wilrose Lake

Hydrograph type = Reservoir Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 29 - <no description> Max. Elevation
Reservoir name = Wilrose Pond Max. Storage

Thursday, 01 /28 /2016

13.87 cfs

1700 min

= 3,701,488 cuft
575.68 ft
10,872,630 cuft

11

Storage Indication method used. Wet pond routing start elevation = 571.08 ft.

Dischare Wilrose Lake

G fete) Hyd. No. 30 - 100 Year Q (cfs)
320.00 ; : 320.00
280.00 +———— N ' 230 N0
240.00 —— | 18 240.00
200.00 200.00
160.00. +——n 11— 160.00
120.00 120.00

80.00 80.00

40.00 ———F \\ 40.00

0.00 4= 41/ | — 0.00
0 600 12000 1800 2400 3000 3600 4200 4800 5400 6000
Time (mi

Hyd No. 30 e Hid NO. 23

[TTTIT] Total storage used = 10,872,630 cuft
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Hyd. No. 31

southern drainage

Hydrograph type = Reach Peak discharge = 13.63 cis
Storm frequency = 100 yrs Time to peak = 1858 min
Time interval = 2 min Hyd. volume = 3,622,579 cuit
Inflow hyd. No. = 30 - Dischare Wilrose Lake Section type = Trapezoidal
Reach length = 6300.0 ft Channel slope = 00%
Manning's n = 0.040 Bottom width = 10.0ft

Side slope = 1.0:1 Max. depth = 301t

Rating curve x = 0.113 Rating curve m = 1.518

Ave. velocity = 0.00ft/s Routing ceeff. = 0.0167

Modified Ait-Kin routing method used.

southern drainage

Qe Hyd. No. 31 — 100 Year Q (efs)
14.00 ' 14.00
12.00 //f 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 : 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (min)

—— Hyd No. 31 Hyd No. 30
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- Hyd. No. 32
Woard Road
Hydrograph type = Combine Peak discharge = 104.51 cis
Storm frequency = 100 yrs Time to peak = 980 min
Time interval = 2 min Hyd. volume = 6,435,000 cuft
Inflow hyds. = 7,31 Contrib. drain. area = 285.000 ac
Ward Road
QB Hyd. No. 32 — 100 Year Q {ets)
120.00 : 120.00
100.00 10C
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 \‘ : 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (mir

Hyd No. 32 e Hyd NO. 7 e Hyd NO. 31
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Hyd. No. 33

Southern Drainage Extension

Hydrograph type = Reach Peak disoharge = 103.45 cfs

Storm frequency = 100 yrs Time to peak = 1016 min

Time interval = 2 min Hyd. volume = 8,377,400 cuft

[nflow hyd. No. = 32 - Ward Road Section type = Trapezoidal

Reach length = 5000.0 ft Channel slope = 0.1%

Manning's n = 0.030 ' Bottom width = 10.0 ft

Side slope = 1.0:1 Max. depth = 40ft

Rating curve x = (0.338 Rating curve m = 1.512

Ave. velocity = 0.001t/s Routing coeff. = 0.0822

Modifisd Att-Kin routing method used.

Southern Drainage Extension

(Qcfs) Hyd. No. 33 - 100 Year & sy
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 i 0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (min)

== Hyd No. 33 === Hyd No. 32
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Hyd. No. 34

<no description>

Thursday, 01 /28 /2016

Hydrograpn type = Combine Peak discharge = 1298.01 cfs

Storm frequency = 100 yrs Time to peak = 1026 min

Time interval = 2 min Hyd. volume = 10,956,210 cuft

Inflow hyds. = 17,33 Contrib. drain. area = 0.000 ac

<no description>

Qilete) Hyd. No. 34 — 100 Year Q (cfs)
140.00 140.00
120.00 127 1
100.00 100.00

80.00 80.00

60.00 60.00

40.00 7 40.00

20.00 e —— 20.00

0.00 0.00
0 600 1200 1600 2400 3000 3600 4200 4800 5400 6000
Time (m’

=== Hyd No. 34

e Hydl No. 17

s Hyd No. 33
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Hyd. No. 35
Rlver Road Quilets

Thursday, 01/28/2016

Hydrograph typé = Reservoir Peak discharge = 128.77 cfs

Storm frequency = 100 yrs Time to peak = 1042 min

Time interval = 2 min Hyd. volume = 10,854,550 cuit

Inflow hyd. No. = 34 - <no description> Max. Elevation = 571.60 ft

Reservoir name = Twin 36 and 30 inch outlet pipdaxoRorage = 83,009 cuft

Storage Indication method used. Wet pond routing start elevation = 568.94 ft.

Rlver Road Outlets

i) Hyd. No. 35 — 100 Year Qi)
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 o 20.00

0.00 - 0.00
0 600 1200 1800 2400 3000 3500 4200 4800 5400 6000
Time (min)

== Hyd No. 35 =====a Hyd No. 34

[ITTITT] Total storage used = 83,009 cuft
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Thursday, 01 /28 /2016

Hyd. No. 36
Lakeside storm ponds
Hydrograph type = Combine Peak discharge = 347.50 cfs
Storm frequency = 100 yrs Time to peak = 750 min
Time interval = 2 min - Hyd. volume = §.255.617 cuft
inflow hyds. = 12,13, 14 Contrib. drain. area = 360.000 ac
Lakeside storm ponds
Qfer) Hyd. No. 36 — 100 Year Riipts)
350.00 350.00
300.00 - 300.00
250.00 250.00
200.00 1 200.00
150.00 150.00
100.00 100.00
50.00 \ 50,00
0.00 _ 0.00
0 240 480 720 960 1200 1440 1680 1920
Time {min)
e Hyd NoO. 36 = Hyd No. 12 s Hyol NO. 13 s Hyd No. 14
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Hyd. No. 37

routed Lakeside ponds

Hydrograph type = Reservoir Peak discharge = 289.33 cfs
Storm frequency = 100 yrs Time to peak = 772 min
Time interval = 2 min Hyd. volume = 5,255,063 cuft
Inflow hyd. No. = 36 - Lakeside storm ponds Max. Elevation = 575.56 ft

Reservoir name Lakeside Drive Development HlardStorage 685,514 cuft

Storage Indicatiqn method used.

routed Lakeside ponds
Q (cfs)

Hyd. No. 37 -- 100 Year Q (cfs)

i e i I _ — i 350.00
300.00 , R R : SRR B R SR — ,- .
250.00 250.00
e 200.00
150.00 _—
100.00 100,00
o \ }\:: ) | , -

0.00 _ ' e (.00
0 240 480 720 960 1200 1440 1680 1920 2160

_ Time (min)
= Hyd No. 37 s Hyd NoO. 36 TITTT] Total storage used = 685,514 cuft
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Hyd. No. 38
Black Creek East

Hydrograph type = Combine Peak discharge = 296.85 cfs

Storm frequency = 100 yrs Time to peak = 772 min

Time interval = 2 min : Hyd. volume = 6,213,794 cuft
Inflow hyds. = 15, 37 Contrib. drain. area = 104.000 ac

| Black Creek East

Q {cfs) Hyd. No. 38 — 100 Year Q (e
320.00 = — — T T T — S 320.00
260,00 Sy il -, , | e - | B . = B
200.00 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 : NS 40.00

0.00 = ———=_ (.00

0 240 480 720 960 1200 1440 1680 1920 2160

Time {min)
e Hyd No. 38 ===== Hyd No. 15 w Hyd NOL 37
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Hyd. No. 39

Black Creek westem reach

Hydrograph type = Reach Peak discharge = 212.04 cfs

Storm frequency = 100 yrs Time to peak = 808 min

Time interval = 2 min . Hyd. volume = 6,213,759 cuft

Inflow hyd. No. = 38 - Black Creek East Section type = Trapezoidal

Reach length = 5000.0 ft Channel slope = 01%

Manning's n = 0.040 Bottom width = 2001t

Side slope = 2.0:1 Max. depth = 3.0t

Rating curve x = 0.113 Rating curve m = 1.504

Ave. velocity = 0.00 fi/s Routing coeff. = 0.0554

Modified Att-Kin routing method used.

Black Creek western reach

Q (efs) Hyd. No. 39 -- 100 Year Qcs)
320.00 _ _ - _ T — — 320.00
— 7 L o 7. N 7 . | 7 . _ : 25000
240.00 ———f————— 1 — 1 240.00

200.00

160.00 s NN | | | G \ —— - 160.00
120.00 - | T N e e - -

200.00

120.00
80.00 - 80.00
40.00 -+ = 1. 40.00
0.00 o —— AﬁJ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

w=meee Hyg] No. 39 s=== Hyd No. 38
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Hyd. No. 40
Liberty Drive

483.95 cfs

802 min
12,786,440 cuft
0.000 ac

Combine Peak discharge
100 yrs Time to peak

2 min Hyd. volume

24, 39 Contrib. drain. area

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

o iuu

i

Liberty Drive
Q (cfs) Hyd. No. 40 - 100 Year
490.00 , 490.00

— R S S — ’\ RN | O N —— ’ SR (R — —_

350.00

Q (cfs)

350.00

280.00 280.00

210.00

210.00

I e i r\ \ \ , ——
I — R \\ \ ) . o

0 240 480 720 960 1200 1440 1680 - 1920 2160
Time {min)

= Hyd No. 40 Hyd No. 24 mme Hyd No. 39
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Hyd. No. 41

Liberty Drive Crossing _
Hydrograph type = Reservoir Peak discharge = 508.89 cfs
Storm frequency = 100 yrs Time to peak = 814 min

Time interval = 2 min Hyd. volume = 13,042,210 cuft
Inflow hyd. No. = 40 - Liberty Drive Max. Elevation 574.87 ft

1

Reservoir name Impoundment area (Liberty Dhilaz). Storage 571,616 cuft

Storage Indication method used.

Liberty Drive Crossing

(3 fete) Hyd. No. 41 ~ 100 Year Q (cfs)
490.00 | 490.00
120.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 \ ' ‘ 70.00

0.00 NS | — .00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

e Hyd No. 41 === Hyd No. 40 [IIT1 1] Total storage used = 571,616 cuft
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Hyd. No. 42

River Road

Hydrograph type = Combine Peak discharge = 545,16 cfs

Storm frequency = 100 yrs Time to peak = 818 min

Time interval = 2 min Hyd. volume = 14,404,640 cuft

Inflow hyds. = 23, 41 Contrib. drain. area = 148.000 ac

River Road

Qi{cfs) . Hyd. No. 42 - 100 Year @ fef)
560.00 - 560.00
480.00 +— 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 80.00

0.00 = — " ' =S s A
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

e Hydl NO. 42 e==== Hyd No. 23 e Hyd No. 41



River Road-Dowistream

Hydrograph type
Storm freguency
Tirne intervel
Inflow hyd. No.
Reservoir name

1l

= Reservoir

100 yrs
2 min -

42 - River Road

Peek discharge
Time to peak
Hyd. volume
Max. Elevation

impoundment area (River Rot&x. Siorage

i

I

Thursday, 01 /28 /2018

223.25 cfs

1190 min _
14,404,630 cuft
574.14 it

= 4,683,661 cuft

Storage Indication method used.

River Road-Downstrearm

Qiers) Hyd. No. 43 - 100 Year Shios
560.00 560.00
. i — ‘JF
180.00 = oo 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00
80.00 ‘ 80.00
0.00 4 LT | =1 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
- ) o ) ‘ Time (min)
- =+ Hyd No. 43 = Hyd No. 42 I L1111} Total storage used = 4,683,661 cuft



