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~Lt:TREE RANCH KUAU

I PROJECT NO. 2878

STREET CAPACITY CALCULATIONS

I COMMENTS

1323.8 0 Indian Bend Wash Cenler

I
1324 40 00050 0.0707 25.94 2.85
1326 70 0.0667 02582 94.70 1042
1328 160 0.0222 01491 54.68 6.02
1330 720 0.0036 0.0598 21.92 241 Via Los Caballos
1332 770 0.0400 0.2000 73.36 8.07

I
1334 845 0.0267 0.1633 59.89 6.59 Out of Indkln Bend Flood Plain
1336 920 0.0257 0.1633 59.89 6.59

1270 SannaJ57th 51
1338 1440 0.0038 0.0620 22.75 2.50
1340 1750 0.0065 0.0803 29.46 3.24

I 2040 56th St
1340 2170 ooסס0 OOסס.0 0.00 000
1342 2325 0.0129 0.1136 41.66 4.58

2690 55th SI
1344 2775 0.0044 0.0667 24.45 2.69

I 1346 3170 0.0051 0.0712 26.10 2.87
3325 Channel Ditch

1348 3460 0.0069 00830 30.40 3.35
°,350 3840 0.0053 0.0726 26.61 2.93

I
4050 53cd 51

1352 4130 0.0069 0.0830 30.46 3.35
1354 4300 0.0119 0.1095 39.79 4.39
1356 4560 0.0077 0.0877 32.17 3.54

4025 52nd 51

I
1358 4785 0.0089 0.0943 34.58 3.81
1360 4960 0.0114 0.1069 39.21 4.31
1362 5265 0.0066 0.0810 29.70 3.27

5290 Martingale Rd
1364 5450 0.0108 0.1040 38.14 4.20

I
1366 5670 0.0091 0.0953 34.97 3.85
1358 5885 0.0093 0.0964 35.38 3.89
1370 6025 0.0143 0.1195 43.84 4.82

6165 Foothills Manor Dr
1372 6275 0.0080 0.0894 32.81 3.61

I
1374 6480 0.0098 0.0988 36.23 3.99
1376 6606 0.0159 0.1260 46.21 5.08
1378 6.."05 0.0067 0.0818 30.00 3.30
1380 7180 0.0073 0.0853 3128 3.44 Detention Basin fI8

7250 Tatum Blvd

I 7250 Detention BaSin #7
1382 7330 0.0133
1384 7420 0.0222
1386 7550 0.0154
1388 7690 00143

I 1390 7710 0.1000
7730 47th Place

1390 8040 OOסס.0 Detention Basin #6
1392 8110 0.0286

I
1394 8260 0.0133
1396 8390 0.0154
1398 8500 0.0182
1400 8640 0.0143
1402 8750 0.0182

I
1404 8885 0.0148

8930 Horseshoe Road
1406 8985 0.0200
1408 9060 0.0267
1410 9120 0.0333 Detenton Basin #5

I
1412 9220 0.0200
1414 9315 0.0211
1416 9430 0.0174
1418 9520 0.0222
1420 9640 0.0167

I
1422 9"--80 0.0500
1424 9760 0.0250
1426 9865 0.0190
1428 9910 0.0444
1430 9940 0.0667

I 1432 9960 0.1000
1434 ooסס1 0.0500
1436 10030 0.0667
1438 10080 0.0400
1440 10150 0.0286

I 1442 10210 0.0333
1444 10300 0.0222
1446 10350 0.0400 Detention Basin 114
1448 10420 0.0286

I
1450 10480 0.0333
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PROJECT NO. 2878

STORM DRAIN ANALYSIS

Doubletree Ranch Road
lOO-Year With Detention

REACH SPAN DEPTH I SIZE LENGTH QUANTITIES/PRICE (Per Linear Ft ROAD REMOVAL & I TOTAL

I
C~ENTS

(ft) (ft) 1ft) (FT) Concfele Sub Slee! SlIb ITrench Backfill REPLACEMENT COST
lcuvdi Cost flbsl Cost (5; (S) (V' idthll (savell Sub Cost is'

I !
12 - 8 x 6 151 i.500

I I
I I

I
iIIndian Bend WaSh i 1500 I I I

to 56th SHeet I 2·8 5.46 1.725
I

297.6 1223.200 I 49.192 92.430 41 I 6.833 112';50 I 995,073 I

I 2-10 4.35 12- 10 x 5 2.168 650.400 318.4 . 238.800 I 52.500 73.320 43 ! 7.167 118.250 I 1.133.270 I
2 - 12 3.67 I I IEliminated (No Chart}

i i i I

I 10 7.37 ! 10 x 8 1.423 426.900 1831 141.0i5 ! 40.425 137.280 38 6,333 I 104.500
I

850.180
12 6.08 I IEhmlnaled iNo Chart'i

I
I

I 2.978.523 ISum
I I I 992.841 Average
I I

I I i ,

I
56th Street to I2 - 6 x 6

1155
322.014 i 117.4061 31.289 I iVia La Serena 2-6 5.6ft 1.394 203.3 71.171 37 4,748 78.348 620.227

Channel 2·8 3.70 I 2 - 8 x 4 1.558 359.898 ; 274.9 158.755/ 31.006 43.393 37 4.748

I
i8.348 6il.4oo

2 - 10 3.00 2 - 10 x 3 1.965 453.915 I 296.9 171.460 , 32.340 31.982 39 5.005 82.583 I 772.279 I

I i
105.509 i 27.246 I8 i.14 8x8 1.180 1 272.580 I 182.7 105.706 36 4.620 I 76.230 587.271

I
i 10 5.60 I 10 x 6 1.262 291.522 / 173.4 100.139126.357 71.171 34 4.363 I 71.995 ! 561.184 '
i 12 4.68 I IEhmll1c:1ted (No Charll

! ! I ! i
3,212,361 ISum

I
I

I I I I
842,472 IAverage

! I I
Via La Serena I2 - 6 x 5

1165
111607128.706 74754.1671

I

I
Channel 10 2-6 4.78 1.32 3075601 191.6 56.945 35 4530.56 1 579.572 I
52nd Sireel 2-8 3.54 /2 - 8,1( 4 1.558 363014, 274.9 160129.3/31.274 43,769 37 4789.44 79025.833 1 677.213 i

2 ~ 10 2.88 2 - 10 x 3 1.965 4578451 296.9 172944.3 32.620 32.259 39 5048.33 83297.5 778.966

123.242

I

495.925 !8 6.01 8x6 1044 243.252 153.3 89.297 71.787 32 4.142 68.347 I
10 476 10 X 5 1 182 275.406 165.0 96.113

1
24.180 56.945 32 4.142 68.347 I 520.990 I

I 12 4.00 !ElimlOaled (No Chart\
I

I
3.052.6051 Sum

I
610,533 Aver3g~

52nd Stre~l to 2465
I !

Tatum Boulevard Pipe Culver1 I I I

I I I
2 123.250 i 14 3.834 63268

I
186.518 :

2.5 135.575

i
15 4.108 67.788

203.363
1

3 32,045 16 4.382 72.307 ! 104,352
I I 494.233 Sum

I I 164,744 !Average
!

I Doublelree Ranch Rd 2640 I I
to Butler Drive 6 5.85 6x6 0.802 423,456 137.8 I '8'.896 ! 45.'84 162.677 30 8.800 145.200

956,4
12

18 4.27 8x5 0.976 515.328 144.3 190,476 I 47.956 129.043 30 8.800 145.200 1.028.003
10 3.44 10 ~ 4 1.102 581.856 160.4 1211.728 49.249 99.185 30 8.800 145.200 1.087.218

I 3.073.633 Sum

I
I

1.024.544!Average

Butler Drive to 1600
41.067149th Slree: Pipe Culver1 14 2.489 41.087

2 80.000

I 1

I 52nd Street to 1350
8emeilWash 6 6.47 IElimmated (No Chan)

8 4.69 8x5 0.976 263.520 144.3 97,403 24.523 65.983 30 4.500 74.250 525.683
10 3.76 10 x 4 1102 297.540 160.4 108.270 25.184 SO.720 30 4.500 74.250 555.964

1,081,647 ISum

I 56th Street to

540,8241 Average

1900

689. 767 1Cherokee Wash 6 5.98 6x6 0.802 304.760 137.8 130.910 /32.518 117.078 30 6.333 104.500
8 4.36 8x5 0.976 370.830 144.3 137.085 34.514 92.8i2 30 6.333 104.500 739.851

10 3.51 10 x4 1.102 418,760 160.4 152.380 35.445 71.383 30 6.333 104.500

I
782.

468
1

I
I 2.212.085 Sum

I [ I I 737.362 Average

Sub Total $4,754.386
Quantifies Cos1 Unit
Concrete 200.00 cuyd

I
Steel 0.50 Ibs
Road Removal 2.50 sqyd
Road Replacement

I
14.00 sqyd

24" Pipe 50.00 Linft
30M Pipe

I
55.00 Lmf1

I
36" Pipe 65.00 Linft
Trench 3.50 cuyd
Backfill 13.00 cuvd

Miscellaneous Quantitv Unit Cost Total Cos

I
I

I
Headwalls (each) 4 3.500 14.000
Junction Box (each) 1 3.500 3.500
Manholes (each)

I
20 1.500 30.000

Inlets {each} 20 1.500 30.000
Channels (cuyd)

I
5000 5 25.000

Energy Dissipator 1 15.000 15.000

I
Talum CrossmQ 1 50.000 50.000

Sub Cosl 167.500 GRAND TOTAL $ 4.921.886 ."

I

I
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PROJECT NO. 2878

STORM DRAIN ANALYSIS

Doubletree Ranch Road

l ...l_O_O_-"'y"'e=a.,..,r,.....w_~_· .,tr-h....,.N=O.,.,...D_e.,....,t"'e.,n"'t".~.,.· To_n.....,.....__,,...,..=.,.,..,rr----.....,==r.'I'='ll':I='!""':=~=~:':'""---__,r___;!=""l5E==:7""l,.....__,r_="!"M,.....T"--..,.=== .....--__,
REACH I SPAN IDEPTH SIZE ILE(~TH QUm I It:SfPKICt: (Per LJnear lot) KUAU KEMUVAl & 101 Al I COMMe N I ~ I

Iftl (ft) (:I) (FT) Concrete Sub Steel Sub Trench Backfill REPLACEMENT COST
(cuvel) Cost (105) Cost ($, ($) I (Width (SQyd) Sub Cost ($)

Eliminated (Deptl1 > Span)

;Eitmlnareo (No enanl

Overflow from Cherokee Wash

IEliminated (Nc Chart)
Sum

IAverage

IEliminated (Depth:> Span)
I
I

isum

IAverage

,

I"_"OM",""" > ,~",
Sum
Average

723,174
830.222

613,402

204,800

994.28::
932.098

4.268,908 ISum
1.067.227 IAverage

1.806.239 i

2.164 897 I
IEliminated (No CnartJ

iIEliminated (Depth> Span)

i
Isum
Average

I
I
I

IIEliminated (No CMrt)

IEliminated (Depth> Span)

IEliminated (Nc Chart)

I~~;age

I
I

765,598
822,620

5.559,554
1.389.889

2,166.797
722.266

959.859
1.015,149

1.975007
987.504

1,028.003
1,007.218
2.115.221
1,057.610

$6.912.480

83.298
87.569

I
1
12
23

3'.-7,5050 i 1.139.573
1.202.955I

I
i
1,15500!110.000 I
! i
,! 91,053 I,

95.288

I i

I
i

88935
84.700

, 76.890

I' II135.575 1
135.575 !

I
!
I

I I
,• 145.200 i
1'''=1
I 52.800 I

7.500
7.500

7.000
6.667

5.516
5.775

5.390
5.133

4.660

5,048
5,307

8.217
8.217

8.800
8.800

3,200

GRAND TOTAL

45
45

42
40

43
45

42
40

39
41

36

30
30

18

30
30

67.537
71.171

56,945
43.769

88.295

120.489
92.610

1146,847

1
105,706

I
I 137.280
I 92.430

i

1

'90.710
137.280

I

46.673
45.518

58.118
57.750

41.314
44,468

3S,938
35.048

28.991

34,740
36.698

44.777
45.985

165.605
180.575

106,306

I' 252.8251
248,025

I i
1154.800 I
! 98,400 I

I
I

I
4S6.2831
516.689

I I
1119.1961
1 180,873

206.4
131.2

790.1
894,7

206.4
313.2

182.5

284,3
310.0

1
337,'
330.7

567.600
681.000

312.919

I
486.600 i
540,900 I

!

::::::::::::I
I

374,682 I
416.493

1

'

382.586
481,611

I I

1.892
2.270

1.622
1,803

4.892
6.222

1.622
1.803

1.642
2,067

1.343

1500

1155

1

1165

10x7

lOx 10
12 x8

lOx 10
12 x 8

30.000
10.000
60.000
60.000
25.000
20.000
80.000

I
2 -8x8 I

2 -10x6'

2-8x7
2 -lOx 6

2 - 8 x 5
2 -10 x 4

205.000

4.78
3.83
3.25

8.28
6.44
5.35

4.65
3.73
3,17

Unit
cuyd
!O5

SQyd
sqyd
Linft
cuyd
cu d

5,000
5,000
2,000
2.000

5
20.000
80,000

I

"

7.11

I
5.58
4,66

!
I 9.62! 7.84

!

'
I 6.91

5.43
I 4.55

Un"Cost TotalCost

Su Cost

1

1 12.30
9,35
7,64

I
I

I
I
I
I

8
10
12

6
10
12

8
10
12

8
10
12

6
8
10

2-8
2 -10
2 -12

2-8
2-10
2 - 12

2-8
2 -10
2 - 12

Indian Bend Wash
to 56th Street

i
56th S!Teetto I
Via La Serna channell

!

Via La Serna Channe~
to 52nd Street I

I
I
!
i
I
I

Headwalls (each)
Junction Box (each)
Manholes (each)
Inlets (each)
Channels (cuyd)
Energy Dissiaptor
Tatum Crossin

'

I 2465 I I I
8x 5 I 0.976 481.168 ,I 144.3 , 177.850 I
10x4 1,102 543.288 160.4 197.693

I I
,! 660 I 2640 I I I

4,78 8 x 5 ! 0.976 515,328 ,i 14431'90,476 47.956 1,29.043I 3.83 ,'0)(41 1.102 581.856 1 160'4 211.728. 49,249 I 99.185

"~;O'~I I,.. "'= I I I I

I
I: ::~ 8 X 5 ,I 1350 0,976 263.520 1144.3 97.403 24.523 116505.,987280 30 4,500 74.250 525.683

I " I '" "" "" '''-I ,W.. , ,M,," I".'M , "'.= I".,w ,~::::'

I 6 5.98 6 X 6 1900 0,802 304,760 'I 137.81130,910 I 32.518 117,078

1

30 6,333,1,04,500 I 689.767
8 4,36 8 X 5 0.976 370.880 144.3 137.085 34.514. 92.672 30 6.333 104.500 739.651

11
....,I__10_---''--3_._5_1---'-_10_X_4---'-__---l._i._1_02---.J'--4_'8_._760_1_1_60_.4_1_15_2_'380_-,-_35_._44_5_1'_7_1_'383_-,_30_-,-_6_.3_33---.l

1
-;:-'04.,..·5OO,....,....J--.-,7""8"'2"'.4..,68=J. ..J

2.212,085 SumI 737.362 Average

Sub Total $6.707.480

I

I 52nd Street to
Berneil Wash

I Butler Drive to
49th Stre~t

I
I DoublelTee Ranch Rdl

to Butler Dnve

,

I
52nd Street
to Tatum Boulevard

I

I 56th Street to
Cherokee Wash

I
I

I
I

I

I



PROJECT NO. 2878

STORM DRAIN ANALYSIS
I
I Doubletree Ranch Road

lO-Year With Detention

BLE'I E

$2,375,435Sub Cost

GRAND TOTAL $2,530,435 ..

10,000
2.500

37,500
30,000
25.000
10,000
40,000

155,000

Total Cost

Unit
cuyd
Ibs

cuyd
cuyd
Linft
linft
Linft
linft
sqyd
sqd

Cost
200.00

050
3.50

1300
50.00

110.00
120.00
200.00

2.50
14.00

4
1

25
20

5000
1
1

Quanti

REACH CULVER LENGTH I QUANTITIESfPRICE (Per L1lnear Ft) ROAD REMOVAL & TOTAL COMMENTS
SIZE Concrete Sub Steel Sub Trench Backfill REPLACEMENT COST
(ft) (FT) (cuvd) Cost (Ibs) Cost ($) (S) Width SQvdj Sub Cost ($)

I I
Indian Bend Wash 6x5 1500 i 0.746 223.800 123.0 92,250 ' 23,310 73,320 I 28 4.667 77.000 I 489.680
to 56th Street 8x4 0.908 272.400 138.8 104.100 24.518 56,355 28 4.667 77.00CJ 534.373

10x 3
, 1.022 306.600 151.4 113,550 24.885 41.535 28 4.667 i 77.lXXJ

I
563.570I 529.208 AverageI I

56th Street to 6x4 1155

I

0691 159,621 , 104 4 60,291

I
16.170 43.393 26 3.337 i 55.055 334.530

Via La Sema Channel 8x3 0.841 194.271 123.8

I
71.495 16.776 31.982 26 3.337 55.055 369.579

I

6 231,000 I 26 3,337 i 55.055 286.055

, I 330.055 Average
I

Via La Serna Channel 6x3 1165 0.635 147,955 90.0 52.425 14,516 32.259 24 3,107 I 51,260 298.415I
to 52nd Street

I
i

6 233,000 26 3,366 I 55.532 288,532

I
I

I 293.473 Average

I
52nd Street to I 2 2465 123.250 14 3,834 I 63.268 186518
Tatum Boulevard I
Doubletree Ranch Rd I 4.5 2640 316.800 21 6,160 I 101.640 418.440
to Butler Drive

I
Butler Drive to 2 1600 80.000 14 2,489

i
41.067 121,067

49th Street

II52nd Street to 4 1350 148.500 , 19 2.850 i 47.025 195.525
Berneil Wash I

I

I56th Street to 4.5 1900 i 228.COO

I
21 4.433 73.150 301.150I

Cherokee Wash I
I I

I Quanbhes
Concrete
Steel

I
Trench
Backfil!
24" Pipe
48" Pipe
54" Pipe
72" Pipe
Road Removal
Road Re lacement

I
I
I

I
I

I
I

I
I
I
I
I
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PROJECT NO. 2878

STORM DRAIN ANALYSIS

Doubletree Ranch Road
lO-Year With NO Detention

LENGTH f-."._-'-'T--;OU~:::AN:.:.;.T,-,IT~IE'iS::;'":P.:;R"IC,,,E::.;,;(P-,e,"r..::L~IflFiea:.,r:,-F:.:li"""T<==rl ROAD REMOVAL &
lft) Concrete Sub Steel Sub Trench 6ackfili h==""R.y:E",P:,:A-,,C:..;EM7.-'-'E

T
Nc.;T,;-'-.:-=::-1

lcuyd, Cost nbst Cost (S\ $\ 'Width) lSQyd) Sub Cost

COMMENTS

ISum
IAverage

rSUffi

iAveragt'

I

TOTAL I
COST

(S)

584.093
61 ;'.738

1.201.330
600.915

419.305
449.751
475.656

1,344,715
44S.235

53.525
63.525
63.525

3.850
3.850
3.350

30
30
30

73.320
56.355

71,171
56,456
43.393

I
27.248 I
27.983 ,

i

19.768
20.981
21.547

79,580
83.333
92.631

144.3 108.225
180.4 120,3OG

137.8
144.3
1604

292.800
330.600

185,262

225.4
56

1254.562

I

0.802
0.976
1.102

0.976
1.102

1500 I

1155

1165

SIZE
(ft)

8x5
10 x 4

6x6
8x5
10,4

6.02
4.39
3.53

5.86
4.28
3.45

DEPTH
(ft)

6
8

10

6
8
10

SPAN
(ft)

56th Street

REACH

Channel DilCh

52nd Slree!I

I

I
I

Sub Cost

,Sum
jAvemgt>

IEbmmaled (No Cnart.
iEhmrnared (NO Chan,

I
I

ISum
,Averayc

i
I
ISum
!Average

i

I
EhmHlilled (No Croan)
Eliminated (No Chart}

I

11·:.'9-g~W5S

I

i
!Overflov, from Cherokee Wash

I
I

631,410

121.067 !

301,150

213,975

350.318
415.029
437.706

1.233,053
411.018

676.236

564.960
U41.196
620.598

S3.463.642

$3.289.642

"

513.953
1.145,362
572.681

59.803
59.803
59.803

106.460

51.975

94,903

41.067

73,150

116.160

Sub Tolal

I 116,180

i

3.624
3,624
3.624

6,573

7.040

2.489

5.752

7.040

3.150

4,433

GRAND TOTAL

28
28
28

24

24

21

24

14

21

21

56.945
43,769
32,259

68,256

73,102

18.104
19.042
19.327

30,714

71,648
80.851
88.191

110.925

118,800 32,894

90.0

90.0

123.0
138.8
151.4

173.818
211.564
238.126

313,055

80.000

419.050

335.280

448.600

162,000 I

228.000 I

0.746
0.908
1.022

0.635

0.635

2465

2640

1600

1350

1900

6,3

6x3

6x5
8x4
10 x 3

24.000
8.000

52.500
52.500
25,000
12.000
50000

$174.000

Total Cost

2.48

2.33

1.81
1.52

4.03
3.02

2.39
1.85
1.55

Unit
cuyd
Ibs

sqyd
sqyd
Llnft
Unft
Linft
cuyd
cu d

Unit Cost

I 4.000
4.000

I 1.500
1.500

5
12,000
50000

6
8
10

Cost
200.00

0.50
2.50
14.00
50.00
120.00
170.00
3.50
13.00

I
I
! ~ I

I,,~;~-I
i I

I 6 i
I 1

8
0 !

'

IPipe Culvert .1

5.5 I

i 1

i i
IPipe Culvert '1'

I 2 ,

I IIPipe cUlvenl
I 4.5

i I
IPipe Culvert I
i 45 i

Tatum Blvd.

Mockingbird Ln

I Quantities
Concrete
Steel
Road Removal

I
Road Replacement
24" Pipe
54" Pipe I

66" Pipe
Trench
Backfill

I Sutler Drive to
49th S1reet

52nd Street to

I
Bemeil Wash

56th Street to
Cherokee Wash

I
I

I
I

I
I
I
I
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PROJECT NO. 2878

DOUBLETREE RANCH ROAD
PRELIMINARY COST ESTIMATE SUMMARY

ALTERNATIVES LAND STORM DETENTION SUB UTILITY ENGINEERING CONSTRUCTION CONTINGENCY TOTAL
ACQUISITION DRAIN BASIN TOTAL RELOCATIONS DESIGN ADMIN. PROJECT

CONST. CONST. CONST. Includes: Includes: COST
Civil Inspection

Geotechnical Survey
Landscape Testing
Structural

Survey
15% of Land

20% of 10% of 20% of Acquisition &
Construction Construction Construction Construction

($) ($) ($) ($) ($) ($) ($) ($) ($)

(1) NO DETENTION
BASINS

(1A) 100-Year 175,500 6,912,480 -0- 6,912,480 1,382,496 691,248 1,382,496 1,063,197 $11,607,417

(1B) 1O-Year 175,500 3,463,642 -0- 3,463,642 692,728 346,364 692,728 545,871 $5,916,834

(2) WITH DETENTION
BASINS

(2A) 100-Year 2,302,616 4,921,886 1,832,232 6,754,118 1,350,824 675,412 1,350,824 1,358,510 $13,792,304

(2B) 10-Year 1,243,413 2,530,435 989,405 3,519,841 703,968 351,984 703,968 714,488 $7,237,662

12-13-95 WSS
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PROJECT NO. 2878

DETENTION BASINS
CONSTRUCTION COST SUMMARIES

- - - -
DETENTION AREA LAND CLEARINGI EXCAVATION STRUCTURAL EROSION FENCE OUTLET TOTAL COMMENTS

BASIN COST CRUBBING FILL CONTROL WEIR COST
NO. I(Acres 11$1850/Acre (cuyd) ($8/cuvd\ (CUYD) ($1300) (sqyd) 1($.30/sqyd lIinft\ I($9/Linft) Lump Sum ($)

1 Eliminated-small volume

1A 1.5 2.775 7,900 63,200 1,600 20,800 7,260 2,178 20,000 108,953 City of Phoenix-Mountain Prese

2 Eliminated-small volume

3 Eliminated-small volume

4 4 7,400 15,500 124,000 10,300 133,900 19,360 5,808 20,000 291,108 City of Phoenix-Mountain Prese

5 2 3,700 12,200 97,600 4,400 57,200 9,680 2,904 20,000 181,404 City of Phoenix-Mountain Prese

6 1 58,500 1,850 7,000 56,000 1,000 13,000 4,840 1,452 750 6,750 20,000 99,052 Doubletree Canyon HOA

7 2 117,000 3,700 13,000 104,000 2,300 29,900 9,680 2,904 1,200 10,800 20,000 171,304 Doubletree Canyon HOA

8 9 1,100,000 16,650 39,100 312,800 7,360 95,680 43,560 '13,068 2,400 21,600 20,000 479,798

9 2.5 305,000 4,625 15,000 120,000 0 0 12,100 3,630 1,250 11,250 20,000 , 159,505

10 4 722,116 7,400 26,500 212,000 6,200 80,600 19,360 5,808 1,700 15,300 20,000 341,108

$2,302,616 $48,100 $1,089,600 $431,080 $37,752 $65,700 $160,000 1,832,232 Doubletree Ranch Road Subto,

11 Eliminated-small volume

12 2 227,379 3,700 13,800 110,400 4,150 53,950 9,680 2,904 1,200 10,800 20,000 201,754

13 5 1.044,236 9,250 11,300 90,400 5,200 67,600 24,200 7,260 1,800 16,200 20,000 210,710

14 Eliminated-small volume

15 11 66,000 20,350 80,000 640,000 2,890 37,570 53,240 15,972 20,000 733,892 Paradise Valley Golf Course

16 5 292,500 9,250 40,700 325,600 4,100 53,300 24,200 7,260 1,700 15,300 20,000 430,710

$1,630,115 $42,550 $1,166,400 $212,420 $33.396 $42,300 $80,000 1,577,066 Cherokee Wash Subtotal

49 $3,932,731 90,650 282,000 2,256,000 49,500 643,500 237,160 71,148 12,000 108.000 240,000 $3,409,298 GRAND TOTAL



I
I DOUBLETREE RANCH ROAD

PROJECT NO. 2878

I CONSTRUCTION COST (ADOT 1991)

Clearing and Grubbir (49 acres)

I Acres Bidder #1 Bidder #2 Bidder #3 Average $ Location Comments
110 500 3500 500 1500 Desert View

10 1500 100 5000 2200 Superstitution

I Sum Total 1850 Used

I Excavatior (326,276 cuyd)

I
cuyd Bidder #1 Bidder #2 Bidder #3 Average $ Location Comments

8861 4 2.6 3.75 3.45
4805 3 5.3 9.87 6.06

I 2990 2.5 2 2.5 2.33
179 12 5 50 22.33
30 15 5 5 8.33

I 130 5 2.6 9 5.53
376 3 35 4 3.50

1 70 35 50 51.67

I
3690 7 5 3 5.00

14035 2 25 1.75 ·_~_'~2.OB Shea Blvd
568 12 10 5 9.00
150 8.8 10 4 7.60

I 93030 425 2 1.5 . .2:56 48th St-Priest
30836 3.5 2.55 4 3.35

1470 10 6 4 6.67

I
35 16 11.3 12.71 13.34
29 13 20 46 26.33
55 12 2.5 25 1317

I
30 30 25 20 25.00

513 4 5 3 4.00
155 14.5 20 35 23.17
670 8 12 15 11.67

I 588 5 2 10 5.67
2426 6 2.75 2 3.58

34 20 12 20 1733

I
160 5 12 1 6.00

38432 1.5 2.5 1.5 ... , ... 1,83 Pima
48400 1.6 1.5 1.5 1.53

110 12 10 5 9.00

I 124 8.75 6.52 3 6.09
1380 3.34 2.5 5 3.61

4 25 25 8.5 19.50

I 924 2.5 6 6 4.83
10740 2.5 2.5 2 ~-:?{'.2.33 Pima
3~10 3 3.05 5 3.68

I
957 3 3 2 7;::-~2.fiT: Maricopa Rd

I



I
I 298000 2.83 2.65 1.8 2.43 Maricopa Rd

175 7 35 12 18.00
50 30 20 30 26.67

I 20 15 35 30 26.67
60 30 20 30 26.67
30 30 20 30 26.67

I 315 7 5 4 5.33 Maricopa Rd
110 10 5 4 6.33 Maricopa Rd
135 9 5 4 6.00 Maricopa Rd

I
117 10 5 4 --6;33 Maricopa Rd
150 8 5 4 5.67 Maricopa Rd

SUM 500.59

I Avg. Cost 10.65
7.31 Used 8.00

Shading 3.96

I Reinforced Concrete Pipe

18" Class tV

I Linft Bidder #1 Bidder #2 Bidder #3 Average $ Location Comments

49 50 100 80 76.67

I 384 26 40 30 32.00
1145 30 50 47 42.33
610 22 67 36 41.67

I
50 130 80 70 93.33
25 48 90 55 64.33
60 37.5 45 60 47.50

837 31 40 33.3 34.77

I SUM 432.6
Avg. Cost 54.08

I 24" Class "'
485 40 50 40 43.33

1482 36 40 36 37.33

I
479 25 45 36 35.33

74 70 25 83 59.33
814 43 50 58 50.33

1380 40 40 45 41.67

I 1689 45 50 50 48.33
28 45 60 100 68.33
77 70 100 70 80.00

I
5133 38 35 43.3 38.77

116 40.15 35 40 38.38
SUM 541.15
Avg Cost 49.20 Used 50.00

I 30" Class III
1649 45.5 60 46 50.50

I 221 36 57 48 47.00
183 55 45 50 50.00

1108 60 60 67 62.33

I
1043 38 40 44.4 40.80

I



I
I 80 48.2 45 120 71.07

SUM 321.7
Avg Cost 53.62 Used 55.00

I 36" Class III
72 73 70 68 70.33

I 496 48 60 66.5 58.17
188 51.34 50 95 65.45

SUM 193.95

I
Avg Cost 64.65 Used 65.00

48" Pipe
43 100.5 125 74 99.83

I 50 61 120 125 102.00
425 95 100 85 93.33

25 96 125 111 110.67

I
246 70 100 100 90.00
104 117 125 90 110.67
160 85 120 110 105.00
317 106 100 105 103.67

I 40 102 135 122 119.67
52 100 115 151 122.00

982 100 135 144 126.33

I 1183.167 Sum
107.5606 Average Used 110

I
54" Class II. III, IV

234 95 120 100 105.00
50 68 135 150 117.67
50 125 80 149 118.00

I 58 96 135 122 117.67
527 120 180 100 133.33
839 139 110 110 119.67

I SUM 711.33
Avg Cost 118.56 Used 120.00

I
60" Class I, III

1245 145 75 144 121.33
50 140 140 1 9367

SUM 215.00

I Avg Cost 107.50 Used 140.00

66" Class IV

I
116 135 200 178 171.00 Used 170.00

72" Classl, IV
2243 198 125 174 165.67

I 86 225 300 235 253.33
80 145 200 200 181.67

SUM 600.67

I Avg Cost 200.22 Used 200.00

Outlet Structure

I
1 1924 2500 1500 1974.67

I



2665 3500 4000 3388.33
SUM 5363.00
Avg Cost 268150

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Structural Concrete Class S F'c =3000
845 143 160 200

1798 12906 90 140
1722 145 160 170

86 150 150 110
67 370 340 330

2268 110 130 440
1013 190 220 200
234 210 160 175

2230 110 200 132
340 150 248 185
210 110 125 140
106 151.59 125 115
167 150 135 110
102 215 190 230
575 110 125 140

19 214.11 125 150
387 225 185 350
432 140 125 110

3730 110 140 110
538 140 200 161
219 110 125 140
214 159.11 125 115
141 150 150 11 0
525 115 125 100
286 110 125 140
217 159.91 125 115

1085 200 190 220
1137 110 200 100
6366 100 110 95

150 250 365 162
89 110 150 140

187 159.91 125 115
102 110 135 140
350 159.91 125 115
381 140 125 110

1660 110 160 100
289 105 127 160
167 110 125 140
362 159.91 125 115

1334 130 115 105
88 170 150 135

121 150 150 110
3895 117 150 125

640 130 210 144.61
346 140 125 110
107 180 175 135
239 150 130 110

3464 110 140 110
236 100 100 121.25

167.67
119.69
158.33
136.67
346.67
226.67
203.33
181.67
147.33
19433
125.00
140.53
131.67
211.67
125.00
163.04
253.33
125.00
120.00
167.00
125.00
133.04
136.67
113.33
125.00
133.30
203.33
13667
101.67
259.00
133.33
133.30
128.33
133.30
12500
123.33
13067
125.00
13330
11667
151.67
136.67
130.67
161.54
125.00
163.33
130.00
120.00
107.08

Used 3000.00



I
I 147 170 130 110 136.67

378 110 175 110 13167
411 150 135 138 141.00

I 510 140 135 123 132.67
530 105 125 137 122.33

SUM 8084.12

I AvgCost 149.71 Used 200.00

Headwall

I
4 2000 4000 2000 2666.67
2 2000 4000 2000 2666.67
2 1000 1500 2000 1500.00
2 4000 1500 3200 2900.00

I 2 5500 6500 10500 7500.00
2 5000 1500 5000 3833.33
1 15502 18218 10000 14573.33

I
1 4000 1500 3200 2900.00
1 3000 1800 2100 2300.00
1 15502.99 16000 10000 13834.33
2 2200 2000 3000 240000

I 1 3300 2000 2000 2433.33
1 3500 5000 1500 3333.33
1 3000 2500 2500 2666.67

I SUM 65507.66
Avg Cost 467912 Used 5000.00

I
Reinforcing Steel

127340 0.31 0.35 0.35 0.34
83794 0.54 0.35 03 OAO

406600 0.3 0.32 0.3 0.31

I 11099 0.3 0.28 0.25 0.28
631900 0.3 0.3 028 0.29
632586 0.31 0.32 0.3 0.31

I
523664 0.3 0.3 0.3 0.30
423200 0.26 0.3 027 0.28

2091460 0.3 0.3 0.29 0.30

I
514420 0.32 027 0.33 031
70730 0.38 0.35 0.3 034
37112 0.32 0.35 0.32 0.33
12395 0.38 0.35 0.3 0.34

I 21199 0.35 0.28 0.25 0.29
399510 026 0.3 0.27 028
98940 0.32 0.35 0.32 0.33

I
2754 0.38 0.35 0.3 0.34

58240 0.32 0.3 0.5 0.37
60763 0.35 0.28 0.25 0.29

1425878 0.31 032 0.3 0.31

I 254425 0.3 0.3 0.29 0.30
34771 032 0.35 0.32 0.33
27511 0.38 0.35 0.3 0.34

I 19116 0.35 0.28 0.25 0.29
88455 0.26 0.3 0.27 0.28
44667 0.32 0.35 0.32 0.33

I
27732 0.38 0.35 0.3 0.34

I



I
I 1543570 0.25 028 0.25 0.26

564100 0.31 0.32 0.3 0.31
895903 0.26 0.3 0.27 0.28

I 159729 03 0.3 0.29 0.30
12000 0.32 035 0.32 033
23607 0.38 0.35 0.3 0.34

I 13900 0.32 0.35 0.32 0.33
44969 0.38 035 0.3 0.34
51839 0.36 0.28 0.25 0.30

I
908985 0.31 0.32 0.3 0.31
102734 0.3 0.3 0.29 0.30
21450 0.32 0.35 0.32 0.33
45454 0.38 0.35 0.3 0.34

I 190186 0.35 0.28 0.25 0.29
16023 0.35 0.28 0.25 0.29

1162540 0.31 0.32 0.3 0.31

I
308100 0.3 0.3 0.29 0.30

50555 0.35 0.28 0.25 0.29
33800 0.35 0.28 0.25 0.29

1369242 0.31 0.32 0.3 0.31

I 57250 0.3 0.3 0.29 0.30
20698 0.35 0.28 0.25 0.29

160365 0.31 0.32 0.3 0.31

I 62100 0.3 0.3 0.29 0.30
79500 0.3 0.3 0.29 0.30
65000 0.3 0.3 0.29 0.30

I
3288 0.3 0.3 0.29 0.30

SUM 16.79
Avg. Cost 0.31 Used .50

I Seeding
5 1150 1150 1320 120667

28 700 850 690 746.67

I 2 1500 1500 1800 1600.00
3 1200 1800 1800 160000

20 880 925 890 898.33

I
116 725 860 700 761.67

5 1100 1160 1000 1086.67
4 1411 1240 1200 1283.67
2 1500 1700 2000 1733.33

I 36 700 850 690 746.67
1 1500 1700 2000 1733.33
1 4200 3916 4000 4038.67

I
32 758 800 750 769.33

3 2563 1600 2100 2087.67
42 1000 750 739 829.67

1 1500 1478 2000 1659.33

I 1 2200 1800 2000 2000.00
2 2200 2000 2400 2200.00
3 1572 2000 1350 1640.67

I 5 1100 996 1000 1032.00
21 1300 1250 2000 1516.67
76 1::S00 1250 2000 1516.67

I
83 800 800 760 786.67

I



96 589.72 700 600
588 SUM

Avg. Cost/Acre
Avg. Cost/ sqyd

Channel Excavation (cuyd)
8496 1.5 2 3

14520 1.5 2.5 1.75
802800 2.2 3 2.1

725 9.86 3.5 6
Sum
Avg Cost

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Chain Link Fence
3315 9.32

60 12
24129 5.5

35 10
4190 8
4649 7
6898 5

892 6.2

7.6
12 15
6 6

20 25
7.5 7.5
10 7

6 5
15 7

SUM
Avg. Cost

62991
34104.24

58.00
0.29

5.64
13.00

5.83
18.33
7.67
8.00
5.33
9.40

73.21
9.15

2.17
192
2.43
6.45

12.97
3.24

Used .30

Used 9.00

Used 5.00
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DOUBLETREE RANCH ROAD

I
PROJECT NO. 2878

CONCEPTUAL STORM DRAIN ANALYSIS

S10,260,494

Sub Total S9,8OO,494

GRAND TOTAL

30,000
25,000
50,000

108,000
72,000
25,000
50,000

100.000
$460,000

Unit
cuyd
Ibs

sqyd
sqyd
Linll
Linft
cuyd
cu

5.000
5,000

10.000
3,000
2,000

5
50,000

100.000
Sub Cost

6
5
5

36
36

5000
1
1

Cost
20000
0.50
2.50

14.00
55.00
95.00
3.50
13.00

Qua Un~ Cost Talai Cost

Doubletree Ranch Road Storm Drain System (Diversion of Cherokee Wash)
lOO-Year With NO Detention

REACH DISCHARGE SLOPE SIZE LENGTH QUANTITIEs/PRICE (Per Unear Fl) ROAD REMOVAL & TOTAL
(Q) (ft/Il) (Il) (FT) Concrete Sub Steel Sub Trench Backfill REPLACEMENT COST

(cuvd) Cost nbs) Cost (S) (S) (Width) (sqvd) Sub Cost (S)
I

1379.920Indian Bend Wash 3533 0.0063 3-10x6

I
1600 3.258 1.042.560 474.9 86.688 98.592 56 9.956 164.267 1.772.027

to 56th Street

I I
56th Street to 3011 0.0045 3-10x6 1300 3.258 847.080 474.9

1
308

.
685 70.434 80.106 56 i 8.089 133.467 1.439.772

Via La Serna Channel I
I I

Via La Serna Channel 2947 0.0071 2-10x7 1300 2.372 616.720 355.9 231.335 54.600 98.527 47

I
6.789 112.017 1.113.199

to 52nd Street

I
52nd Street 744 0.0092 8x5 2465 0.976 481.168 144.3 , 177,850 51,161 120,489 30

I
8.217 135,575 966,243

to Tatum Boulevard

Tatum Boulevard to 721 0.02 8x4 783 0.908 142,193 138.8 I 54,340 12,798 29,417 28
I

2,436 40,194 278.942
Concrete Channel I
Tatum Boulevard to 29 0.0098 30" I 1425 15 2,375 39,188 39,188I
Tomahawk Traii I I

Doubletree Ranch Rd 1985 0.003 2-1Ox7
I

2650 2.372 1,257,160 355.9 471.567 111,300 200,844 47 I 13,839 228.342 2,269.213
to Butler Drive I I
(52nd street) I

I
I

Buller Drive to 1574 0.0133 '12x6 1250 1.423 355,750 188.1 117,563 32,069 77,025 36 I 5,000 82.500 664.906
Cherokee Wash
(52nd Street) I

I I
Butler Drive to 101 0.0064 48" 1650 18 3,300 54,450 54,450
49th Street

52nd Street to 320 0.002 8x5 1350 0.976 263,520 144.3 97,403 24,523 65,988 30 4.500 74,250 525,683
Berneil Wash

56th Street to 374 0.0048 8x4 1900 0.908 345,040 138.8 131,860 31,056 71,383 28 5,911 97,533 676,872
Cherokee Wash

I
I
I

I

I Quantities
Concrete
Steel
Road Removal
Road Replacement
30" Pipe
48" Pipe
Trench
Backfill

I

I

I

I

I

I

I
I
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DOUBLETREE RANCH ROAD

PROJECT NO. 2878

DOUBLETREE RANCH ROAD STORM DRAIN SYSTEM
CONCEPTUAL COST ESTIMATE SUMMARY

ALTERNATIVES LAND STORM DETENTION SUB UTILITY ENGINEERING CONSTRUCTIOf\ CONTINGENC'I TOTAL
ACQUISITION DRAIN BASIN TOTAL RELOCATIONS DESIGN ADMIN. PROJECT

CONST. CONST. CONST. Includes: Includes: COST
Civil Inspection

Geotechnical Survey
Landscape Testing
Structural

Survey
15% of Land

20% of 10% of 20% of Acquisition &
Construction Construction Construction Construction

($) ($) ($) ($) ($) ($) ($) ($) ($)

) NO DETENTION
BASINS

100-Year 175,500 10,260,494 -0- 10,260,494 2,052,099 1,026,049 2,052,099 1,565,399 $17,131,640

WITH DETENTION
BASINS

100-Year 1,630,115 0 1,577,066 1,577,066 315,413 157,707 315,413 481,077 $4,476,791

WSS 5/15/96
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DOUBLETREE RANCH ROAD

lOO-YEAR
NO DETENTION

RECTANGULAR
CHANNEL
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Rectangular Channel Analysis & Desiqn
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.1010 ft
10.1012
10.101079 ft/ft

2341.010 cfs

9.62 ft
24.34 fps
96.16 sf
110.1010 ft
29.23 ft
11.94 'ft

10.0047 ft/ft
1.38 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 1067108
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

12.00 ft
0.012
0.0079 ft/ft

2341. 00 cfs

7.84 ft
24.88 fps
94.1,39 sf
12.00 ft
27.68 ft
10.57 ft

0.0037 ft/ft
1.57 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manninq's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0079 ft/ft

1171.00 cfs

7.11 ft
20.59 fps
56.86 s'f
8.00 ft

22.21 ft
8.73 ft
0.0048 ft/ft
1_36 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0079 ft/ft

1171.00 cfs

5.58 ft
21.00 fps
55.75 sf
10.00 ft
21.15 ft
7.52 ft
0.0036 ft/ft
1.57 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 1101O-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

12.1010 ft
10.1012
10.101079 ft/ft

1171.1010 cfs

4.66 ft
210.94 fps
55.93 sf
12.1010 ft
21. 32 ft
6.66 ft
10.1010310 ft/ft
1.71 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 1067108
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: l00-Year NO Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Frauds Number .

8.00 ft
0.012
0.0052 ft/ft

1836.00 cfs

12.30 ft
18.65 fps
98.44 sf
8.00 ft

32.61 ft
11. 78 ft

0.0058 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury. Ct 06708
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year NO Detention

Solve For Depth

I Given Input Data;

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Frauds Number .

10.00 ft
0.012
0.0052 ft/ft

1836.00 cfs

9.35 ft
19.63 'Fps
93.55 sf
10.00 ft
28.71 ft
10.15 ft

0.0043 ft/ft
1.13 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 1.06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0052 ft/ft

1836.00 cfs

7.64 ft
20.03 fps
91. 65 sf
12.00 ft
27.27 ft
8.99 ft
0.0034 ft/ft
1.28 (flow is Supercritical)

I
I

I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0052 ftjft

918.00 cfs

6.91 ft
16.60 fps
55.31 sf
8.00 ft

21. 83 ft
7.42 ft
0.0044 ftjft
1.11 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: lee-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

110.1010 ft
10.1012
10.101052 ft/ft

918.010 cfs

5.43 ft
16.90 fps
54.32 sf
110.1010 ft
210.86 ft

6.410 ft
10.101034 ft/ft
1.28 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 1067108



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Double tree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0052 ft/ft

918.00 cfs

4.55 ft
16.83 fps
54.56 sf
12.00 ft
21. 09 ft
5.66 'ft
0.0029 ft/ft
1.39 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning'S n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0069 ft/ft

1321.00 cfs

8.28 ft
19.93 fps
66.27 sf
8.00 ft

24.57 ft
9.46 ft
0.0050 ft/ft
1.22 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0069 ft/ft

1321.00 cfs

6.44 ft
20.51 fps
64.42 sf
10.00 ft
22.88 ft
8.15 ft
0.0038 ft/ft
1.42 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 100-Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0069 ft/ft

1321.00 cfs

5.35 ft
20.57 fps
64.21 sf
12.00 ft
22.70 ft
7.22 ft
0.0031 ft/ft
1.57 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
10.0069 ft/ft

661.100 cfs

4.78 ft
17.28 fps
38.25 sf
8.00 ft

17.56 ft
5.96 ft
0.0039 ft/ft
1.39 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0069 ft/ft

661. 00 cfs

3.83 ft
17.24 fps
38.34 sf
10.00 ft
17.67 ft

5.14 -ft
0.0031 ft/ft
1.55 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .....
Manning's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0069 ft/ft

661.00 cfs

3.25 ft
16.92 fps
39.06 sf
12.00 ft
18.51 ft

4.55 ft
0.0027 ft/ft
1.65 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury. Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0069 ft/ft

1257.00 cfs

7.95 ft
19.76 fps
63.63 sf
8.00 ft

23.91 ft
9.15 ft
0.0049 ft/ft
1.23 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Desiqn
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0069 ft/ft

1257.00 ds

6.20 ft
20.28 fps
61. 99 sf
10.00 ft
22.40 ft
7.89 ft
0.0037 ft/ft
1.44 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 1.00-Year No Detention

Solve For- Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.01.2
0.0069 ft/ft

629.00 cfs

4.60 ft
17.08 fps
36.82 sf
8.00 ft

17.21 ft
5.77 ft
0.0039 ft/ft
1.40 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

II Comment: 100-Year No Detention

Solve For Depth

I
I
II

I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0069 ft/ft

629.00 cfs

3.70 ft
17.01 fps
36.98 s'f
10.00 ft
17.40 ft

4.97 ft
0.0031 ft/ft
1.56 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Ooubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0069 ft/ft

629.00 cfs

3.14 ft
16.67 fps
37.73 sf
12.00 ft
18.29 ft

4.40 ft
0.0027 ft/ft
1.66 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0089 ft/ft

724.00 cfs

4.65 ft
19.46 fps
37.20 sf
8.00 ft

17.30 ft
6.34 'ft
0.0040 ft/ft
1.59 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 100-Year No Detention

Soh/e For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channc:d Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

10.00 ft
0.012
0.0089 ft/ft

724.00 cfs

3.73 ft
19.39 fps
37.34 sf
10.00 ft
17.47 ft
5.46 ft
0.0032 ft/ft
1.77 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 100-Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

12.00 ft
0.012
0.0089 ft/ft

724.00 cfs

3.17 ft
19.01 fps
38.109 sf
12.00 ft
18.35 ft

4.84 ft
0.0027 ft/ft
1.88 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 100 Year

Comment: No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
VelocitV·········
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.012
0.0045 ftfft

533.00 cfs

6.60 ft
13.46 fps
39.60 sf

6.00 ft
19.20 ft

6.26 ft
0.0051 ftfft
0.92 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd st 100 Year

Comment: No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0045 ft/ft

533.00 cfs

4.78 ft
13.95 fps
38.20 sf
8.00 ft

17.55 ft
5.17 ft
0.0037 ft/ft
1.13 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd st 100 Year

Comment: No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0045 ft/ft

533.00 cfs

3.83 ft
13.92 fps
38.30 sf
10.00 ft
17.66 ft

4.45 'ft
0.0030 ft/'ft
1.25 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 30, 1995
52nd Street

Ooubletree Ranch Road
wss

====================================================================

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHl.JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient en-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

5.00
1
1
0.0120
0.20

2640,,0
0.0050

==================================================================~=

I
I

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

================~=================================================~=

PIPE CULVERT ANALYSIS COMPUTER PROGRA~1 Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

I
I
I
I
I
I
I
I
I

144.0 5.00 5.52 -0.36 3.15 3.44 3.15 11.03



I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 30, 1995
52nd Street

Doubletree Ranch Road
wss

====================================================================

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

5.50
1
1
0.0120
0.20

2640.0
0.0050

PROGRM RESULTS:
Flol,.) Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

I
I

144.0 5.00 5.11 -3.40 2.93 3.34 2.93 11.18

I
I
I
I
I
I
I
I
I

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRA~1 Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 l~. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 30, 1995
52nd Street

Doubletree Ranch Road
wss

===================================================================~

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHL.JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.00
1

1
0.0120
0.20

2640.0
0.0050

PROGRAM RESULTS:
Flo\,.) Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

I
I

144.0 5.00 4.82 -5.13 2.79 3.26 2.79 11.16

I
I
I
I
I
I
I
I
I

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: Butler Drive 100-year NO Detention

Solve For Full Flow Diameter

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Slope .
Manning's n .
Discharge .

Computed Results:
Full Flow Diameter .
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

0.0175 ft/ft
0.013

100.00 cfs

3.14 ft
3.14 ft

12.88 fps
7.76 sf
2.98 ft
0.0151 ft/ft

100.00 %
100.00 cfs
107.57 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 52nd Street 100-year NO Detention

I
Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.013
0.0020 ft/ft

320.00 cfs

6.47 ft
8.25 fps

38.80 sf
6.00 ft

18.93 ft
4.45 'ft
0.0050 ft/ft
0.57 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 52nd Street 100-year NO Detention

I
Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth ..........•.

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.013
0.0020 ft/ft

320.00 cfs

4.69 ft
8.54 fps

37.49 sf
8.00 ft

17.37 ft:
3.68 ft
0.0038 ft/ft
0.69 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 52nd Street 100-year NO Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth ...•.•••••••

Velocity .
Flow Area .......•
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
0.0020 ft/ft

320.00 cfs

,3.76 ft
8.51 fps

37.62 sf
10.00 ft
17.52 ft
3.17 ft
0.0032 ft/ft
0.77 (flow is Subcritical)

I
I
~I

I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 56th st to Cherokee 100-year NO Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.013
0.0042 ft/ft

422.00 cfs

5.98 ft
11.75 fps
35.91 sf
6.00 ft

17.97 ft
5.36 ft
0.0055 ft/ft
0.85 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I

I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 56th St to Cherokee 100-year NO Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.013
0.0042 ft/ft

422.00 cfs

4.36 ft
12.10 fps
34.89 sf
8.00 ft

16.72 ft
4.42 ft
0.0041 ft/ft
1.02 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 56th St to Cherokee 101O-year NO Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I

I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

110.00 ft
10.1013
0.101042 ft/ft

422.1010 cfs

$3.51 ft
12.01 fps
35.14 sf
10.1010 ft
17.103 ft
3.81 ft
10.101034 ft/ft
1.13 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 106708
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I
I
I
I

Rectangular Channel Analysis & Desiqn
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 10-Year NO Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

6.00 ft
0.012
0.0089 ft/ft

196.00 cfs

2.33 ft
14.(10 fps
14.00 sf

6.00 ft
10.67 ft

3.21 ft
0.0038 ft/ft
1.62 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solv9 For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manninq's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0089 ft/ft

196.00 cfs

1. 81 ft
13.53 fps
14.49 sf

8.00 ft
11. 62 ft

2.65 ft
0.0030 ft/ft
1.77 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & oesiqn
Open Channel - Uniform flow

Worksheet Name: Double tree Ranch Rd

Comment: 10 -Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Frouds Number .

10.00 ft
0.012
0.0089 ftjft

196.00 cfs

1. 52 ft
12.92 fps
15.17 sf
10.00 ft
13.03 ft

2.28 ft
0.0026 ftjft
1.85 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Desiqn
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flo',) Ar'ea .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.012
0.0069 ft/ft

357.00 cfs

4.03 ft
14.77 fps
24.18 sf
6.00 ft

14.06 ft
4.79 ft
0.0044 ft/ft
1.30 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.'0'0 ft
'0.1012
'0.10'069 ft/ft

357.0'0 cfs

3.102 ft
14.77 fps
24.17 sf

8.'0'0 ft
14.104 ft
3.95 ft
'0.'0'033 ft/ft
1.5'0 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct '067'08
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Numbor .

10.00 ft
0.012
0.0069 ft/ft

357.00 ds

2.48 ft
14.40 fps
24.78 sf
1'1.00 ft
14.96 ft

3.41 ft
0.0028 ft/ft
1.61 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.1,312
0.0052 ft/ft

496.00 cfs

5.86 ft
14.10 fps
35.17 sf

6.00 ft
17.72 ft

5.96 ft
0.0050 ft/ft
1.03 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I

Rectangular Channel Analysis & Desiqn
Open Channel - Uniform flow

Worksheet Name: Double tree Ranch Rd

I Comment: 1~ -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge '"

COlllputE:·d Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critlc~l Slope .
Frauds Number .

8.016 ft
0.012
0.0052 ft/ft

496.00 cfs

4.28 ft
14.49 fps
34.23 sf
8.00 ft

16.56 ft
4.92 ft
0.0036 ft/ft
1.23 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Cd tical Depth .
Ct'itical Slope .
Fraude Number .

10.00 ft
0.012
0.0052 ft/ft

496.00 cfs

3.45 ft
14.37 fps
34.51 sf
10.00 oft
16.90 ft

4.24 ft
0.0029 ft/ft
1.36 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Given Input Data:I

Worksheet Name: Doubletree Ranch Rd

II Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0052 ft/ft

496.00 cfs

2.94 ft
14.05 fps
35.30 sf
12.00 ft
17.88 ft

3.76 ft
0.0'126 ft/ft
1.44 (flow is Supercritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.012
0.0079 ft/ft

632.00 cfe

6.02 ft
17.49 fps
36.14 sf
6.00 ft

18.05 ft
7.01 ft
0.0055 ft/ft
1.26 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

I Comment: 10 -Year No Detention

SolvE' For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge ,

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0079 ft/ft

632.00 cfs

4.39 ft
18.01 fps
35.10 sf
8.00 ft

16.77 ft
5.79 ft
0.0039 ft/ft
1.51 (f10w is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Double tree Ranch Rd

Comment: 113 -Year No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth. "
Critical Slope .
Froude Number .

113.1313 ft
13.1312
13.131379 ft/ft

632.1313 cfs

3.53 ft
17.88 fps
35.34 sf
113.1313 ft
17.137 ft

4.99 ft
13.131331 ft/ft
1.68 (flow is Supercritical)

I
I

I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 1367138
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 10 -Year No Detention

SOl\/8 Fat' Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Volocity .
Flow Area .
Flow Top Width .
Wotted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.012
0.0079 ft/ft

632.00 cfs

3.01 ft
17.50 fps
36.12 sf
12.00 ft
18.02 ft

4.42 ft
0.0027 ft/ft
1.78 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 10 Year

Comment: No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
\/eloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.012
0.0045 ft/ft

144.00 cfs

2.39 ft
10.05 fps
14.33 sf

6.00 ft
10.78 ft

2.62 ft
0.0035 ft/ft
1.15 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 10 Year

II Comment: No Detention

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.012
0.0045 ftjft

144.00 cfs

1. 85 ft
9.72 fps

14.81 sf
8.00 ft

11. 70 ft
2.16 ft
0.0029 ftjft
1.26 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectanqular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd st 10 Year

Comment: No Detention

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manninq's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0045 ft/ft

144.00 cfs

1. 55 ft
9.29 fps

15.50 sf
10.00 ft
13.10 ft
1. 86 ft
0.0026 ft/ft
1.32 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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DOUBLETREE RANCH ROAD

lOO-YEAR
DETENTION

RECTANGULAR CHANNEL
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 56th st to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
0.0079 ft/ft

1549.00 cfs

7.37 ft
21.03 fps
73.65 sf
10.00 ft
24.73 ft
9.07 ft
0.0'147 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury, ct '16708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
0.0079 ft/ft

1549.00 cfs

6.08 ft
21.23 fps
72.97 sf
12.00 ft
24.16 ft
8.03 ft
0.0038 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

'DcueL.~

8.00 ft
0.013
0.0079 ft/ft

775.00 cfs

5.46 ft
17.75 fps
43.67 sf
8.00 ft

18.92 ft
6.63 ft
0.0048 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

DO\A~\-e­

10.00 ft
0.013
0.0079 ft/ft

775.00 cfs

4.35 ft
17.83 fps
43.46 sf
10.00 ft
18.69 ft

5.71 ft
0.0038 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

DOU.'Ol.E..
12.00 ft
0.013
0.0079 ft/ft

775.00 cfs

3.67 ft
17.59 fps
44.06 sf
12.00 ft
19.34 ft
5.06 ft
0.0032 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention Channel to 56th st

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

DCU~L.c..

6.00 ft
0.013
0.0052 ft/ft

441.00 cfs

5.69 ft
12.93 fps
34.12 sf
6.00 ft

17.37 ft
5.52 ft
0.0056 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention Channel to 56th st

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth ..••........

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

DoUl;t.E.
8.00 ft

0.013
0.0052 ft/ft

441.00 cfs

4.16 ft
13.25 fps
33.27 sf
8.00 ft

16.32 ft
4.55 ft
0.0041 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention Channel to 56th St

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .........•..

Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

\)oue\...'E­
10.00 ft
0.013
0.0052 ft/ft

441.00 cfs

3.36 ft
13.13 fps
33.60 sf
10.00 ft
16.72 ft
3.92 ft
0.0034 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 1roro-Year WITH Detention Channel to 56th St

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .•••••......

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.1010 ft
10.1013
10.101052 ft/ft

882.100 cfs

7.14 ft
15.44 'fps
57.12 sf

8.010 ft
22.28 ft

7.23 ft
10.1010510 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 1067108
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention Channel to 56th St

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth ..••.••..•..

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
0.0052 ft/ft

882.00 cfs

5.60 ft
15.75 fps
56.00 sf
10.00 ft
21. 20 ft
6.23 ft
0.0039 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention Channel to 56th St

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth ••••........

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
0.0052 ft/ft

882.00 cfs

4.68 ft
15.70 fps
56.17 sf
12.00 ft
21. 36 ft
5.52 ft
0.0033 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBtETREE RANCH RD

Comment: 100-Year WITH Detention 52nd st to Channel

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .

Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

_8.00 ft
0.013
0.0069 ft/ft

818.00 cfs

6.01 ft
17.03 fps
48.05 sf
8.00 ft

20.01 ft
6.87 ft
0.0049 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 52nd St to Channel

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
0.0069 ftjft

818.00 cfs

4.76 ft
17.20 fps
47.56 sf
10.00 ft
19.51 ft
5.92 ft
0.0039 ftjft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Given Input Data:I

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 100-Year WITH Detention 52nd St to Channel

Solve For Depth

I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
0.0069 ft/ft

818.00 cfs

4.00 ft
17.03 fps
48.04 sf
12.00 ft
20.01 ft
5.25 ft
0.0033 ft/ft
FULL

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Given Input Data:I

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 100-Year WITH Detention 52nd St to Channel

Solve For Depth

I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

DO\A'Ou:.
6.00 ft

0.013
0.0069 ft/ft

409.00 cfs

4.78 ft
14.27 fps
28.66 sf
6.00 ft

15.55 ft
5.25 ft
0.0055 ft/ft
FULL

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-Year WITH Detention 52nd St to Channel

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

DCl~~""€.

8.00 ft
0.013
0.0069 ft/ft

409.00 cfs

3.54 ft
14.45 fps
28.30 sf
8.00 ft

15.08 ft
4.33 ft
0.0040 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 ec) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

2.88 ft
14.20 fps
28.81 sf
10.00 ft
15.76 ft
3.73 ft
0.0033 ft/ft
FULL

DDU~L.€.

10.00 ft
0.013
0.0069 ft/ft

409.00 cfs

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

I

I

I

I

I

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 100-Year WITH Detention 52nd St to Channel

Solve For Depth

I

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

2.47 ft
13.79 fps
29.66 sf
12.00 ft
16.94 ft
3.30 ft
0.0030 ft/ft
FULL

'DC~~ L.E..
12.00 ft
0.013
0.0069 ft/ft

409.00 cfs

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velaci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

I

I

I

I
I

I Comment: 100-Year WITH Detention 52nd St to Channel

Solve For Depth

I

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DOUBLETREE RANCH ROAD

tOO-YEAR
DETENTION

PIPE CULVERT ANALYSIS

.....:



I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 31, 1995
o

100-year/With Detention
Outlet Basin #8

===============================================================~====

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manninq's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.00
1
1

0.0120
0.20

2465.0
0.0089

===-=====================================-======================-==-==.:::.:=:..:::::::.::.:..-::;

--------------------------------------------------------------------

====================================================================

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

14.061. 971. 972.0062.719.1544.0 0.00

1"p."'14~ I>;) 5'Z.~~

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

I
I
I
I

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

I
I
I
I
I
I
I



I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 31, 1995
D

100-year/With Detention
Outlet Basin #8

==================~=================================================

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diametet" (feet) .
FHWA Chart Number 0,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manninq's Rouqhness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Lenqth (feet) .
Culvert Slope (feet per foot) .

VALUE

2.50
1
1
0.0120
0.20

2465.0
0.0089

I
I

PROGRAM RESULTS:
floI.-) Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

-r ....,v,....... ~'" ~Z~
=====~=========================================~====== ==============

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

I
I
I
I
I
I
I
I
I

44.0 0.00 4.87 5.S5 2.19 2.21 2.21 9.59



I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

I
I

October 31, 1995
Doubletree Ranch Road

100-year/With Detention
Outlet Basin #8

=========================~========================================~=

I PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------

================================================================~~=~

I
I
I

Culvert Diameter (feet) .
r:HWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient en-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

3.00
1
1
0.0120
0.20

2465.0
0.0089

-------------------------------------------------------_._------------

==~~~~~=~==~~~~===================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (f'.:) (ft) (fps)

10.251. 752.161. 75-9.553.61.0.0044.0

I
I

I
I

I
I
I
I
I
I
I



I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 100 Year

Comment: With Detention

Solve For Depth

I Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.012
0.0045 ft/ft

460.00 cfs

5.85 ft
13.11 fps
35.09 sf
6.00 ft

17.70 ft
5.67 ft
0.0048 ft/ft
0.96 (flow is Subcritical)

I
I

.1
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 BrooKside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 100 Year

Comment: With Detention

I

Solve For Depth

I Given Input Data:

Bottom Width .
M3nninq's n .
Channel Slope .
Discharge .

8.00 ft
0.012
0.0045 ft/ft

4610.1010 cfs

I
I
I
I
I
I
I
I
I

Computed Results:
Depth .
velocity .
Flow Area .
Flow Top Width .
Wotted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

4.27 ft
13.47 fps
34.15 sf

8.1010 ft
16.54 ft

4.68 ft
10.101035 ft/ft
1.15 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 1067108
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I
I

Rectanqular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 100 Year

Comment: With Detention

:Jolve For Depth

II Given Input Data:

I
II
I
I
I
II

II
II
I
II

Bottom Width .
Manninq's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.012
0.0045 ftjft

460.00 cfs

3.44 ft
13.36 fps
34.44 sf
10.00 ft
16.89 ft

4.04 ft
0.0029 ftjft
1.27 (flow is Supercritical)

I
I
II

I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-yearjWITH Detention Butler Dr

Solve For Full Flow Diameter

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Slope .
Manning's n .
Discharge .

Computed Results:
Full Flow Diameter .
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

0.0175 ftjft
0.013

28.00 cfs

1. 95 ft
1. 95 ft
9.37 fps
2.99 sf
1.81 ft
0.0151 ft/ft

100.00 %
28.00 cfs
30.12 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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DOUBLETREE RANCH ROAD

lO-YEAR
DETENTION

RECTANGULAR
CHANNEL
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 10-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth " .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.013
0.0079 ft/ft

418.00 cfs

4.61 ft
15.13 fps
27.63 sf
6.00 ft

15.21 ft
5.32 ft
0.0055 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 10-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.013
0.0079 ft/ft

418.00 cfs

3.42 ft
15.28 fps
27.36 sf
8.00 ft

14.84 ft
4.39 ft
0.0040 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Given Input Data:I

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 10-Year WITH Detention 56th St to Indian Bd

Solve For Depth

I Bottom Width .
Manning's n .
Channel Slope .
Discharge .

10.00 ft
0.013
0.0079 ft/ft

418.00 cfs

I
I
I

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

2.79 ft
14.98 fps
27.90 sf
10.00 ft
15.58 ft
3.79 ft
0.0034 ft/ft
FULL

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

II Comment: 10-Year WITH Detention 52nd St to Channel

Solve For Depth

I
I
II

I
II

I
II

I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.013
0.0069 ft/ft

221. 00 cfs

2.97 ft
12.40 fps
17.82 sf
6.00 ft

11. 94 ft
3.48 ft
0.0045 ft/ft
FULL

II

I
II

I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 10-Year WITH Detention 52nd St to Channel

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth " ..
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.013
0.0069 ft/ft

221.00 cfs

2.27 ft
12.16 fps
18.18 sf
8.00 ft

12.54 ft
2.87 ft
0.0036 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 10-Year WITH Detention Channel to 56th St

Sol··./e For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

6.00 ft
0.013
0.0052 ft/ft

238.00 cfs

3.50 ft
11.34 fps
20.98 sf
6.00 ft

12.99 ft
3.66 ft
0.0046 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Given Input Data:I

Worksheet Name: DOUBLETREE RANCH RD

I Comment: 10-Year WITH Detention Channel to 56th St

Solve For Depth

I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
0.013
0.0052 ft/ft

238.00 cfs

2.65 ft
11.24 -Fps
21.17 sf
8.00 ft

13.29 ft
3.02 ft
0.0036 ft/ft
FULL

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 10-Year WITH Detention Channel to 56th St

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
0.0052 ft/ft

238.00 cfs

2.18 ft
10.90 fps
21. 84 sf
10.00 ft
14.37 ft

2.60 oft
0.0031 ft/ft
FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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DOUBLETREE RANCH ROAD

to-YEAR
DETENTION

PIPE CULVERT ANALYSIS



===================================================--================

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Channel to 56th Street

I
I
I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHl-JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

4.50
1
1
0.0130
0.50

1155.0
0.0052

====================================================================

I
I

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I
I
I
I

238.0 4.00 11. 93 20.40 4.50 4.23 4.23 15.33



I
I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Channel to 56th street

I =================================--============--=====================

==================================================================~==

PROGRAM INPUT DATA:
DESCRIPTION

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

11. 67

VALUE

5.50
1
1
0.0130
0.50

1155.0
0.0052

4.404.314.407.017.684.00238.0

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

I
I
I
I
I
I
I
I

PIPE CULVERT ANALYSIS COM~UTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I



I
I
I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Channel to 56th Street

=======================================--============================

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHl.JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.00
1
1
0.0130
0.50

1155.0
0.0052

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

Cds) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft).. (ft) (ft) (fps)

12.023.964.233.964.386.864.00238.0

I

I
I
I

I
I
I
I



I
I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

================================================--===================

============~========================================================

November 29, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Channel to 56th Street

I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.50
1
1
0.0130
0.50

1155.0
0.0052

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

12.033.744.133.742.876.414.00238.0

I
I
I

I

I
I

I
I
I
I



I
I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

=======================--============================================

November 29, 1995
DOUBLETREE RANCH ROAD

10-Yearj WITH Detention
Channel to 56th Street

I
I
I PROGRAM INPUT DATA:

DESCRIPTION VALUE

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

PROGRA"'I RESU LTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

12.04

7.00
1
1
0.0130
0.50

1155.0
0.0052

3.584.043.582.006.08

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

4.00238.0

I
I

I
I

I
I

I
I

I
I
I
I
I



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

I
I
I
I
I"

I
I
I

November 29, 1995
DOUBLETREE RANCH ROAD

10-Yearj WITH Detention
52nd Street to Channel

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

6.00
1

1

0.0130
0.50

1165.0
0.0069

====================================================================

I
I

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I
I
I
I
I
I

221.0 4.00 6.49 1.57 3.45 4.07 3.45 13.15



I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

==================================--=================================

November 29, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Channel

I
I
I

PROGRAM INPUT DATA:
DESCRIPTION VALUE

=========================~======================================~===

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning I s Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

13.18

6.50

1
1
0.0130
0.50

1165.0
0.0069

3.283.973.280.296.094.00221.0I

I
I

I
I

I
I

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I
I
I



I
I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

I
I

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Channel

================================================----==================

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

14.40

VALUE

4.50
1

1
0.0130
0.50

1165.0
0.0069

4.164.164.5015.4210.704.00221.0

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

I
I
I

I

I
I

I
I

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I
I
I



I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Channel

=============-===============---=--~--.===-===---==================

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHl..JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per fool) .

VALUE

4.00
1
1
0.0130
0.50

1165.0
0.0069

I
I

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

==================~~================================================
I

221.0 3.00 14.99 30.53 4.00 3.89 3.89 17.71

I
I
I
I
I
I
I

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Channel

========================================--========================.=~=

===================================================================~

PROGRAM INPUT DATA:
DESCRIPTION

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

12.53

VALUE

5.00
1

1
0.0130
0.50

1165.0
0.0069

4.214.224.217.868.394.00221.0

Culvert Diameter (feet) .
FHl.JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

I

I
I
I

I

I
I

I
I

========================================~===========================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I
I



I
I
I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

====================================================================

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Channel

I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

5.50
1
1
0.0130
0.50

1165.0
0.0069

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

13.193.654.163.653.827.174.00221.0

I

I
I

I

I
I
I
I
I



I

================================================--===================

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 29, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Butler Drive

I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (l, 2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.00
1
1

0.0130
0.50

1600.0
0.0175

====================================================================

=====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

8.060.711.010.711. 47 -24.36

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

1.008.0

I

I
I

I

I
I
I
I
I
I
I



I
I
I
I
I
I
I

================================================================~===

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Bypass From Cherokee Wash 56th Street

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

VALUE

4.50
1

1
0.0130
0.50

1900.0
0.0042

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)I

I
I

I
I

I
I

I
I

====================================================================
I 114.0 3.00 5.08 3.39 3.31 3.14 3.31 9.08

I
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I



====================================================================

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Bypass From Cherokee Wash 56th Street

====================================================================

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning I s RoughrJess Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

VALUE

5.00
1
1
0.0130
0.50

1900.0
0.0042

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I

114.0 3.00 4.66 0.45 3.01 3.05 3.01 9.23



====================================================================

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Bypass From Cherokee Wash 56th Street

====================================================================

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

4.00
1
1
0.0130
0.50

1900.0
0.0042

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

I
I 114.0 3.00 5.96 9.45 4.00 3.22 3.22 10.51

I
I

===========================================--========================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



I
I
I
I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Butler Drive

=================================================================~==

PROGRAM INPUT DATA:
DESCRIPTION

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

13.83

VALUE

4.00
1

1
0.0130
0.50

2640.0
0.0120

2.653.322.65-6.896.433.00122.0

PROGRAM RESULTS:
Flow Tailwate r
Rate Depth

(cfs) (ft)

I

I
I
I

I

I
I

I
I

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I



I
I
I
I
I
I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

====================================================================

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Butler Drive

I
I
I PROGRAM INPUT DATA:

DESCRIPTION VALUE

I
I
I

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

4.50
1
1
0.0130
0.50

2640.0
0.0120

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

14.082.413.252.415.45 -16.333.00122.0

I

I
I
I

I
I



I
I

====================================================================

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Butler Drive

I
I
I
I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) , .
Culvert Slope (feet per foot) .

VALUE

5.00
1

1
0.0130
0.50

2640.0
0.0120

==================================================================~=

=======================--==========================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

13.962.283.162.284.89 -20.94

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

3.00122.0

I
I
I
I
I
I



I
I
I
I

====================================================================

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
Tatum Boulevard to 52nd Street

I
I
I
I
I PROGRAM INPUT DATA:

DESCRIPTION VALUE

I
I
I

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

2.00
1

1
0.0130
0.50

2465.0
0.0089

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

6.991.071. 241.071.92 -13.081.0012.0

I
I

I
I
I

I
I



I
I
I
I
I PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

====================================================================

November 28, 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Berneil Wash

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culve rt Diamete r (feet) .
FHl.JA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length. (feet) .
Culvert Slope (feet per foot) .

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) Ut)

VALUE

4.00
1
1
0.0130
0.50

1350.0
0.0020

====================================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

I
I
I
I
I
I

86.0 3.00 4.56 6.61 4.00 2.81 3.00 8.51



I
I
I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD

'0-Year/ WITH Detention
52nd Street to Berneil Wash

========================================================== ========~=

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

4.50
1
1
0.0130
0.50

1350.0
0.0020

=====================================================================

I
I

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) NormaL Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) (ft) (fps)

I
86.0 3.00 4.14 4.16 3.59 2.72 3.00 7.64

I
I
I
I
I

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



I
I
I
I
I
I
I
I

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28. 1995
DOUBLETREE RANCH ROAD

10-Year/ WITH Detention
52nd Street to Berneil Wash

=====================================================================

I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHWA Chart Numb e r (1 •2 0 r 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

5.00
1
1
0.0130
0.50

1350.0
0.0020

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

Cds) (ft)

Headwater (ft) Normal Critical Depth at Outlet
Inlet Outlet Depth Depth Outlet Velocity
Control Control (ft) (ft) Cft) (fps)

I
I 86.0 3.00 3.87 3.03 3.20 2.63 3.20 6.49

I
I
I
I
I

=======================================================

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates. Inc .• 5629 FM 1960 W.• #314. Houston, TX 77069
(713) 440-3787. All Rights Reserved.
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DOUBLETREE RANCH ROAD

lO-YEAR
DETENTION

CIRCULAR CHANNEL



I Circular Channel Analysis & Desiqn
Solved with Manninq's Equation

I Up0n Ch~nnci - Uniform flow

I

0.0045 ft/ft
0 .. ~n?

141. ~)'1 cfs

4.48 ft
4.48 ft

8.96 Fps
15.74 sf

3.49 ft
0.0050 ft/ft

100.00 9;;

141."'0 ers
1:,1.67 cfs

FULL

Cnr;]pu,nd Fe'3ult<::,;

FuLl Flow Diametgr .
r'ldJ rIm.J Onpth , .

Velocity .
F1m.) (\'.. ca ...•.....

C"itical Depth .
Criticcd :~;lopc .
P0rc~nt Full '
full Cupacily .
(JMAX [0.9(11) ...•••••

FI'uudf:' Nurnr.H·'r· ......I
I

I

I ',,; I \iC' red' f'uJ. i Flow nj amei.:c'i'

I , i . ,'I I 1, 1m LI i" 0 a t cl :

SLope .
j'idnliinq' 'C, n" .
f) ~ ':, c h i'l r q 8 • • • , , ,

I

I

I
I
I
I
I
I
I

lJpun Channel Flow Module" Version 3.3 (c) 1991
~:d~",tad Mpthods, Inc. " 37 8rook",ide Rd '" l".jaterbul·v, Ct 06708

I
I
I



I
I
I

Circular Channel Analysis & Desion
Solved wi th ~lanninq I s Equation

I C."'V/" fOi- Full Flol.-! uiamE:'fJ:,'

I
I
I
I
I
I
I
I
I
I
I

r)J <'f! Lrlput 00t(1:

~:; 1opP .

~t,; n n i n Q "~ n."..
o i. "cha I-qe ....•....

1:1lmri1V,d R,",;ull>:, ~

Full Flow Diam~~er .
FIJll Flo,--' Dept.h .. , .

'v'elocity .
F1m..' {Irea .
Critical Depth .
Critical Slopv .
Pc ,'Cen t hJll."." ..
Ful J Capdei ty .
OMAY @,940 .. , .
F "I)l.Id<, r,junlhc I' •. _ ..

0.0089 ft/ft
0.012

;-~I;'- 00 Cfo;:.

1. 89 tt
1.89 ft

7.10 fpL.
2 .. tJ2 r:,f
1. 61 ft
0.0084 ft/ft

100.00 96

20.0!3 cfs
21.51 cf<e.

FLJI.L

I
I
I
I

0p0n Channel Flow Module, 'v'ersion 3.3 eel 1991
Haestad Methods, Inc. -;., 37 Brookside Rd '" Waterbury, Ct 06708
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I
I

Circular Channel Analysis & Desiqn
Solved with Manninq's Equation

Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment:: 10-YPd'" l·JJTH Detention "-52no St & Channel

I Solve For full Flo~' Diameter

I
I
I
I
I
I
I
I
I
I
I

C j \h?il Illput Uata:

~., 1 f) Pe " .
''1,~;(]n.i.nq' ';;, n., .
[Ll (C,cha ,'q8 .

Cnrnputed Rer.:,ul t€,:

Full Flow Diameter .....
FILll f'J.o,-"J Depth."." .. ".

Veloei ty .
Flow AreB .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
OMAX ~.9~D "
iO,"oudc Numher .

0.0069 ft/ft
0.01c:

180.00 cfs

4.53 ft
4.53 ft

11 .17 fps
16.11 '.:d"'

3.89 ft
0.0064 ft/ft

100.00 90

180.00 cfs
193.63 cfs

FULL

I
I
I
I

Open Channel Flow Module. Verzion 3.3 Ie) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury. Ct 0670B



I
I
I

Circular Channel Analysis & Desiqn
Solved with MBnninq's Equation

l,J(ld.·.~.he('t Name: rJoublt'tree Ranch Rd

I ,,'Jlve For Full FIO'.J Oiametet·

I
I
I
I
I
I
I
I
I
I
I

I,i' 'C'1l InpLJ1' Oi"t",:
:::,lo~p " ..
"le:;nnlnq' c, n .....•.
[I i ~.CI·lcH·qe .•...•.•.

t\mpl.·] "d f:f'':;UJ 1:':.;

full Flow Diameter .....
I-I.IJ 1 Flow Oept:h ..

\/clocitv .
F1m·J fi f' f: E1 ••.

Critical Oept_h .
Critical Slope .
Percnllt Full .
P'LJlJ Capac::i t\/ ..•••

OMAX @.94D .
;-I·oud,·, NumbEoI' .

0. ~j(152 ftl ft
0.01':-

295.00 cf\::.

~).75 ft
S.75 ft

11. 37 fps
25.94 sf

4.73 ft
0.0052 ft.jft

100.00 9(;

295.00 cfs
317.33 cfs

FULL

I
I
I
I

Open Channel Flow Module. Version 3.3 ec) 1991
fltlE'stad Mr->t.hods. Inc. * 37 Brookside Rd" l.-JBterbury. Ct 0G708



I
I
I

Circular Channel Analysis & Desiqn
Solved with Manninq's Equation

Op"n ChannE'l - Unif0rm flol.,

l'Jod,'~,llr-:t·t Name: Double tree Ranch Rd

': ulW1N' '-: J 0--'(803r I.,JITH Detention ·-Indian Bond l-Icj<',h

I
I
I
I
I
I
I
I
I
I
I

(ii\ll~ll Input Dat(j;
:, lop e . . . . . . . . . . . . .
Manning's n .
Disch~rq8 .

I'. OiTIpl.l '-"·(1 F(,.·'C.u J t,-"

l'l!ll Flol,.1 D.Lameter
I'rdl Flol..) Depth.,. _ .

\/p loci ty .
F1m,' Art:~a ....•....
Critical Depth .
Critical Slnpp .
P'-:rC81'lt Ful1. .
ruB Capaci ty .
QIYII\X en. gilD .•••••••

l.'I'oude NUf11~.Wi"••••.

~L 0079 ft/ft
0.012

354.(\0 cf",

S.69 ft
S.69 ft

13.92 Cpo;
25.43 ,:.f
5.08 ft
0.0\',70 ft/ft

l~~e)., 00 ~~

35!1. ~.H1 cfs
3810.80 cfs

FII Ll.

I
I
I
I

O[)pn Channel Flow ~1odulc, \Iel'sion 3.3 (c) 1991

f:,lC'c' tad lYic,thods., Inc. +. 37 Brookside Rd +, I,..Jat.cI"bu,"y. Ct 06708
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II
II

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: Butler Dr 10-year NO Detention

II
II
II
II
II
II
II
II
II
II
II

Solve For Full Flow Diameter

Given Input Data:
Slope .
Manning's n .
Discharge .

Computed Results:
Full Flow Diameter .
Full Flow Depth .

Velocity ...•.... ..
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

0.0175 ft/ft
0.013

27.00 cfs

1. 92 ft
1. 92 ft
9.28 fps
2.91 sf
1. 79 ft
0.0151 ft/ft

100.00 %
27.00 cfs
29.04 cfs

FULL

II
II
II
II
II

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



II
II
II

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 56th St Cherokee Wash 10-year NO Detention

II
II
II
II
II
II
II
II
II
II
II
II

Solve For Full Flow Diameter

Given Input Data:
Slope .
Manning's n .
Discharge .

Computed Results:
Full Flow Diameter .
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

0.0042 ft/ft
0.013

114.00 cfs

4.32 ft
4.32 ft
7.79 fps

14.63 sf
3.18 ft
0.0053 ft/ft

100.00 %
114.00 cfs
122.63 cfs

FULL

II
II
II
II

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



II
II
II

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 8erneil Wash 10-year NO Detention

II
II
II
II
II
II
II
II
II

II

II

Solve For Full Flow Diameter

Given Input Data:
Slope .
Manning's n .
Discharge .

Computed Results:
Full Flow Diameter .
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

0.0020 ft/ft
0.013

86.00 cfs

4.46 ft
4.46 ft
5.50 fps

15.64 sf
2.72 ft
0.0042 ft/ft

100.00 %
86.00 cfs
92.51 cfs

FULL

II

II

II
II
II

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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DOUBLETREE RANCH ROAD

BERNEIL WASH

CHANNEL CAPACITY





====================================================================

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

30 FOOT EASEMENT

=======================~=======================================~====

===========================~=========================== =============

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 ~., ~314, Houston, TX 770G9
(713) 440-3787. A manual with equations & flow chart is available.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (fee~) .

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head· ( feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

200.0
0.00B0
0.0350
1.00

1. 00
20.0

VALUE

1. 80
5.11
0.699
0.41
2.20

39.16
23.59



I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

30 FOOT EASEMENT

================~===================================== ==============

====================================================== ======~=====~=

====================================================================

I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) - .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

200.0
0.0080
0.0600
1. 00
1.00

20.0

VALUE

2.48
3.59
0.423
0.2.0
2.68

55.72­
24.96

I
I
I
I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROORAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

30 FOOT EASEMENT

====================================================================

========================================================~===========

===================================================================~

I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ,

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number {Flow is Sub-Critical) .
Velocity Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

300.0
o . 0 0(3~1

0.0350
1. 00
1. 00

20.0

VALUE

2.29
5.88
0.719
0.54
2.8]

51.'J2
24.58

I
I
I
I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., 1314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

30 FOOT EASEMENT

===~===.=~============================================= ==============

======================================================= ======~==~==~

====================================================== ============~==

I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number {Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
CI"oss-Sectional Area of FlOl.-J (squal"e feet) .
Top Width of Flow (feet) .

VALUE

300.0
0.0080
0.0600
1.00
1. 00

20.0

VALUE

3.15
4.11
0.434
0.~6

3.42
73.04
26.31

I
I
I
I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.



I

~=========:==~=======================================================

=================================================================~===

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

40 FOOT EASEMENT

VALUE

200.0
0.0074
0.0350
1. 100
1.00

30.0

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRAM INPUT DATA:
DESCRIPTION

I
I
I

I
I
I

I

I
I
I
I

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

1. 44
4.41
0.663
0.J0
1. 74

45.310
32.88

I
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.

I
I
I
I
I
I



I

========~=======~=~=================================================

~=================================================================~~

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

40 FOOT EASEMENT

VALUE

200.0
0.0074
0.0600
1. 00
1.00

30.0

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

I

I
I

I
I
I

I

I PROGRAM RESULTS:
DESCRIPTION VALUE

====================================================== ============~=

I
I
I

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Vcloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

1. 99
3.14
0.404
0.15
2.15

63.74
33.98

I
I

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PRO~RAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.

I
I
I
I
I



I

=======================================================~=========~~=;

=.~~~=~===========================================================~=~

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

40 FOOT EASEMENT

VALUE

300.0
0.0074
0.0350
1. 00
1. 00

30.0

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom l.Jidth (feet) .

I

I
I

I
I

I
I

I
I
I
I

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional A,-ea of Flow (squa,-e feE·t) .
Top Width of Flow (feet) .

VALUE

1.84
5.12
0.685
0.'11
2.25

58. 5C~

33.68

I
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGR~M, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.

I
I
I
I
I
I



I
I
I
I

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 100-YEAR

40 FOOT EASEMENT

==================================================================:.:.::.:=

~===========================================================~=======

====================================================== ============~=

I
I
I
I
I
I
I
I

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second) .
Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

PROGRt:lM RESULTS:
DESCRIPTION

Normal Depth (feet) .
Flow Velocity (feet per second) .
Froude Number (Flow is Sub-Critical) .
Veloci ty Head (feet) .
Energy Head (feet) .
Cross-Sectional Area of Flow (square feet) .
Top Width of Flow (feet) .

VALUE

300.0
0.0074
0.0600
1. 00
1.00

30.0

VALUE

2.54
3.63
0.417
0.20
2.75

82.67
35.08

I
I
I
I

..1...

I
I

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.
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DOUBLETREE RANCH ROAD

VIA LA SERENA CHANNEL

CHANNEL CAPACITY





I
I
I

TI'6PC=0:j~l Ch~nncl Andlys.Lb & Oc~ign

0p'Jn CI':::IHl-':' . Un': fo; m flo,'

~·Ju r J.. ':.,11 28 t t·lL.im~: \/1.;; L ...l:iL: rend Chann £' 1

I
I
I
I
I
I
I
I
I
I
I

L;G t.. COin ~.J1. d lh .....

Lc ft ::1.dt. ':::1 Of)" ..

~ ~ q: 11. '::;;, J c S1 0 f.i ("' •
t1j,;;rl!ling I,~ II .

C: iLlili"kl ::;lop .

Dc ~ t: I ..

o.:. '.' c h c; I" 9 e . . . . . . . .
Velocity .
Flo'.) r, ,. 8':;; ••••••••

iJ.oI".1 TUJ-l l··J.i.dU, ...
~,k tt'2d P;J I illl'~ L,-, ," .
CI·itic~.l Ot:i--'U: .
C i 1. tical :::: lope.' .
:-, UUdL Numb:" .

10.00 fl
C.OD~l (::.\;')
9.00:1 (1-1:\1)
0.OS5
0.0078 f::./fl
1. 50 ft

74.76 c fs
2.35 fps

31.88 sf
:2.S0 ft
3:2.71 ft

O. S,l ft
0.0508 ft/ft
IL4::: (flLJ~; L :':;LlbCii.Li.c~l)

I 01--';;,1 C!k:lHh,;l Flow Module, V(;I·'~.LOII ::::.:::: (~) 1~,)1
11,~u-::.tad t1,-,thuu", Inc. * 37 Bt'ooksid,:, Rd ." Wdlcrbul,/, Ct 0670[;

I
I
I
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I
I

T i . ~ .... : : .~ ~i 1'-0 i C1"1 ~.: II J '_' 1 f\ ,'ld 1J' -' i ~ .=: ~! '..' '..... 1. qn
01-' '_' fI elk. ill! C' 1 Ufi i 10;'nl f 1 '~",,,

I
I

..... I :.- '" '::' _: ._ j 1":' Ch ..; ,'1 n c' 1

.-'. .-.,
~_ ..Il~~· ~_~r~~_A

r- ~_ :~: I 1.. .-' _~:. '~ 1') r"' ..

~' , , , I : i I ~ , j_:.j I .~-' ;: _ _ • ¥

':: I. ,f:J I. 1 ~'.:' _(" '..
D- r' t: I. • ••••.•.•.

I
I
I

'-',

,
:. I 1,.-' ~

~:..J,_.rl.;i 'S~:

·1 . 00 . 1 ( H ; \' )
q,!?'O.l (11::'..')

O.0::;S

0.00:'::: -Ft;,:t
3_75 fL

I
I
I
I
I
I
I
I
I

.: ..;:I:f;ut'.:" F,,:':"ul i_~:

OL ,:, Chell' id E' • • • • • • • •

'./ '_'1. u (. l L'J . _ ~ .... ~ ....

r 1. ':.",.. T c)~} [..Ji c! t~ .
i I •• +~ .:... '.' '-~ F '..' 1 ..:.. n1_: t. '_'; .
:.-~ j' i t..L,_ Lll [1'_'1- 1 ~..:h _
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DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH
SLOPES

NO DETENTION

ELEVATION STATION SLOPE ELEVATION STATION SLOPE ELEVATION STATION SLOPE ELEVATION STATION SLOPE
(ftIft) (ftIft) (fVft) (tuft)

0@435 0100=17E 010=481 53rd Street 6463 1400 10435 0.0250 1390 650 0.0200
1323 0 1362 6761 0.0031 1402 10785 00057 1392 750 0.0200
1324 75 0.0133 1364 7055 0.0068 1404 10985 0.0100 1394 625 0.0267

Caballo Ln 240 1366 7273 0.0092 Road Runner 11070 1396 900 0.0267
1326 366 0.0064 0@385 Q100=157 010=424 1406 11240 0.0078 1398 960 0.0250
1328 760 0.0054 Pond 13 7333 1408 11470 0.0087 1400 1040 0.0333

Morning Glory 950 1368 7333 0.0333 0@335 0100=424010=114 1402 1095 0.0364
1330 1356 0.0033 1370 7711 0.0053 Pond 15 1404 1160 0.0235

59th Place 1600 51st Street Golf Course 11470 1406 1290 0.0182
1332 2010 0.0031 1372 7800 0.0225 1410 11605 0.0148 Ridgeview 1400

58th Place 2345 1374 8070 0.0074 1412 11775 0.0118 1408 1410 0.0167
1334 2675 0.0030 1376 8303 0.0066 1414 11925 00133 1410 1491 0.0247
1336 2930 0.0078 0@365 0100=11E 010=312 1416 12055 0.0154 1420 1630 0.0719
1338 3313 0.0052 Pond 16 8462 1418 12205 0.0133 1430 1730 0.1000
1340 3632 0.0063 1378 8627 0.0062 Tatum 12225 Tatum
1342 3905 0.0073 1380 8756 0.0155 1420 12315 0.0182 Q@290 0100=12C 010=32
1344 4045 0.0143 1382 8930 0.0115 Q@320 0100=23E 010=64
1346 4124 0.0253 1364 9204 0.0073 Q@365 Q100=11E 010=312

Q@405 0100=17E 010=480 Deset Jewel 9210 Desert Park
56th Sreet 4134 1386 9450 0.0081 Q@305 0100=17e 010=47 1398 0

1348 4532 0.0049 Arroyo 9470 51st Street 1400 50 0.0400
1350 4821 0.0069 1388 9517 0.0299 Pond 12 1402 80 0.0667
1352 5130 0.0065 1390 9690 0.0116 1378 0 0.0118 1404 225 0.0136
1354 5313 0.0109 1392 9810 0.0167 1380 170 0.0333 1406 275 0.0400
1356 5517 0.0098 Crestview 9895 1382 230 0.0286 1408 400 0.0160
1356 5542 0.0800 1394 10075 0.0075 1384 300 0.0154 1410 440 0.0500

Q@395 0100=162010=440 1396 10235 0.0125 1386 430 0.0167 1420 920 0.0208
Mocking Bird 5557 1398 10355 0.0167 1386 550 1430 1250 0.0303

1360 6120 0.0035 Desert Park 10395 Tatum
Q@310 Q100=292 Q10=79



--------------
DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH
SLOPES

WITH.· DETENTION

- - - --

ELEVATION STATION SLOPE ELEVATION STATION SLOPE ELEVATION STATION SLOPE ELEVATION STATION SLOPE
(ft!ft) (ft!ft) (fVftl (Mt)

Q@435 0100=79 010=214 53rd Street 6463 1400 10435 0.0250 1390 650 0.0200
1323 0 1362 6761 0.0031 1402 10785 0.0057 1392 750 0.0200
1324 75 0.0133 1364 7055 0.0068 1404 10985 0.0100 1394 825 0.0267

Caballo Ln 240 1366 7273 0.0092 Road Runner 11070 1396 900 0.0267
1326 388 0.0064 0@385 0100=65 010=176 1406 11240 0.0078 1398 980 0.0250
1328 760 0.0054 Pond 13 7333 1408 11470 0.0087 1400 1040 0.0333

Morning Glory 950 1368 7333 0.0333 0@335 0100=82 010=22 1402 1095 0.0364
1330 1358 0.0033 1370 7711 0.0053 Pond 15 1404 1180 0.0235

59th Place 1600 51st Street Golf Course 11470 1406 1290 0.0182
1332 2010 0.0031 1372 7800 0.0225 1410 11605 0.0148 Ridgeview 1400

58th Place 2345 1374 8070 0.0074 1412 11775 0.0118 1408 1410 0.0167
1334 2675 0.0030 1376 8303 0.0086 1414 11925 0.0133 1410 1491 0.0247
1336 2930 0.0078 0@365 0100=74 010=202 1416 12055 0.0154 1420 1630 0.0719
1338 3313 0.0052 Pond 16 8462 1418 12205 0.0133 1430 1730 0.1000
1340 3632 0.0063 1378 8627 0.0062 Tatum 12225 Tatum
1342 3905 0.0073 1380 8756 0.0155 1420 12315 0.0182 0@290 0100=12C 010=32
1344 4045 0.0143 1382 8930 0.0115 0@320 0100=23f 010=64
1346 4124 0.0253 1384 9204 0.0073 0@365 Q100=741 010=202

0@405 0100=59E 010=161 Deset Jewel 9210 Desert Park
56th Street 4134 1386 9450 0.0081 0@305 0100=68 010=18 1398 0

1348 4532 0.0049 Arroyo 9470 51 st Street 1400 50 0.0400
1350 4821 0.0069 1388 9517 0.0299 Pond 12 1402 80 0.0667
1352 5130 0.0065 1390 9690 00116 1378 0 0.0118 1404 225 0.0138
1354 5313 0.0109 1392 9810 0.0167 1380 170 0.0333 1406 275 0.0400
1356 5517 0.0098 Crestview 9895 1382 230 0.0286 1408 400 0.0160
1358 5542 0.0800 1394 10075 0.0075 1384 300 0.0154 1410 440 00500

0@395 0100=56~ 010=152 1396 10235 0.0125 1386 430 0.0167 1420 920 0.0208
Mocking Bird 5557 1398 10355 0.0167 1388 550 1430 1250 0.0303

1360 6120 0.0035 Desert Park 10395 Tatum
Q@310 0100=29 010=79



- - - - - ------­DOUBLETREE RANCH ROAD
PROJECT NO. 2878

- - - - - - -
CHEROKEE WASH
REACH LENGTHS

1~-5·'?5 W5::i

4134 4134

845 845

600 1130

2500 3200

2260 3008

Channel
Lengths
Detention No Detention

422 cfs diverted to 56th Street
Detention Basin Length

12 400
13 700
15 700
16 550

Reach TO Reach Station Station Distance Discharae1100/10) Elevation Slope
NO WITH (tUft)Indian Bend Wast Caballo Lane 0 240 240 1790/483 793/214 1323Caballo Lane Morning Glory 240 950 710

Morning Glory 59th Place 950 1600 650
59th Place 58th Place 1600 2345 745 •
58th Place 56th Street 2345 4134 1789 1786/481 5961161 1346 0.005656th Street Mockingbird 4134 5557 1423
Mockingbird 53rd Street 5557 6463 906
53rd Street Detention 13 6463 7333 870 1634/441 5511149 1368 0.0069Detention 13 Detention 16 7333 8462 1129 1574/423 4071110 1371\ 00089Detention 16 Desert Jewel 8462 9210 748
Arroyo
Desert Jewel Crestview 9210 9895 685
Crestview Desert Park 9895 10395 500
Desert Park Road Runner 10395 11070 675
Road Runner Detention 15 11070 11470 400 425/115 82122 1408 00100Detention 15 Tatum Boulevard 11470 123151 845 283/64 238/64 1420 00142. . ..

Culvert Lengths

Street Name Right-Of-Way (ft)

Caballo Lane
Morning Glory
59th Place
58th Street
56th Street
Mockingbird Lane
53rd Street
Desert Jewel
Arroyo
Crestview
Desert Park
Raod Runner

50
50
50
50
80

66-71
50
60
50
50
50
50

150 diagionally

Tatum Boulevard
Basin

290
310
320

Q =100 Q =10
120 32
293 79
238 64

Assume Slope = 0 01'!ft



- - - - - - - - - - - - - -- - - - - DOUBLE TREE RANCH ROAD
PROJECT NO. 2878

CHEROKEE WASH
CHANNEL SUMMARY

omments

CONCRETE (34 foot boItom width, n =- 0013)

Indian Bend To 0.0056 2546 1790 483 793 214 3.1~ 1.40 1.90 0.85 16.52 10.15 12.25 7.42 Require outlet energy dissipator56th Street

56th StreetTo 0.0069 2826 1786 481 596 161 2.98 1.31 1.49 0.67 17.65 10.76 11.73 7.08Det Basin 13

Det Basin 13 To 0.0089 3210 1634 441 551 149 2.59 1.15 1.32 0.59 18.52 11.31 1232 7.42Del Basin 16

Det Basin 16 To 0.0100 3403 1574 423 407 110 2.44 1.08 1.05 0.47 18.90 11.54 11.37 6.82Det Basin 15

Det Basin 15 To 0.0142 4055 425 115 82 22 0.97 0.44 0.36 0.16 12.87 7.70 6.76 5.48Tatum Blvd.

TRIANGULAR (3:1 side slopes, 36 foot top width, n = 0.035)

Indian Bend To 0.0056 689 1790 483 793 214 8.58 5.25 6.32 3.87 8.1 5.84 6.61 4.7656th Street 38% 87%
58 46

56th Street To 0,0069 765 1786 481 . 596 161 8.25 5.04 5.46 334 8.76 6.31 6.65 4,8Det Basin 13 43%
55

Det Basin 13 To 0,0089 869 1634 441 551 149 7.60 4.65 5.06 3.10 9.42 6.79 7.18 5.18Det Basin 16 53%
52

Det Basin 16 To 0.0100 921 1574 423 407 110 7.34 4,4d 4,42 2.70 9.75 7,02 6,95 5.01Det Basin 15 59%
52

Del Basin 15 To 0,0142 1097 425 115 82 22 4,20 2.58 2.27 1.38 802 5.78 5.31 3,82Tatum Blvd.

TRAPEZOIDAL (3:1 side slopes, 12 foot bottom width, n = 0.035)

Indian Bend To 00056 573 1790 483 793 214 6.84 3.68 4.68 2.43 8.04 5,70 6,51 4,5556th Street 32% 72%
61 46

56th Street To 0,0069 636 1786 481 596 161 652 3.49 3.88 1.98 8.68 6,14 6,51 452Det Basin 13 36%
58

Det Basin 13 To 0.0089 722 1634 441 551 149 5.90 1.72 350 1.78 933 1499 699 483Del Basin 16 44%
55

Det Basin 16 To 0,0100 766 1574 423 407 110 5,64 2.98 292 1.46 9.64 6,79 672 460Det Basin 15 49%
52

Det Basin 15 To 0.0142 912 425 115 82 22 273 1,36 1,13 0.53 7.71 5.26 474 305Tatum Blvd.
Wi" not frt in existing dt'llinage channel

,', , 1/,;'Percent (%) of Maximum channel capllCity of required discharge
Required drainagee~ for required discharge

Nole: No freeboard added
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PROJECT NO. 2878

I CHEROKEE WASH
CHANNEL CONSTRUCTION COST

I
Reacr. No DescrrotlOn ' Leng'!!1s !

1i..10 C~te!"ltlOr1'yV:,i-oI Detem.tO~i
lnolan Bend Was!, to 56th Street 4134 4134
5€:n Street ~c CJetern.:on 5asi:'1 Jt~,; 320.: ::5CI:
Derenuon Basin .13 to De:enoon Basln.~ 1~30 500
Determon BasiI'! 1# 16 to Dei:ermon 8as1~ *1 300C :::5C

I
~entton BaSin #15 \0 Tatum BouleVaro 04:: 045

Ulscnargt: reaCO

I~O Irarmg
Ircavallol~rua~o Irnage

I~: lS<lmmeOl
.""*

I(~. -:;:~:::~;; ~~v~:-:; CUVOI ~ac~~.e,,:
,~

TRIAI"GuLAF"< ConstructIon = N;IDrtaOI

I !l': ~oe! :;,~,r.~ e == =: r .- ;::;-~ .. &:: c £::.~ ::;
lao-Year e. 25 4' '3 '5(; 13'50 1 , 66E. ~~

;6'.: i 3 .4 3~S ~ ..,'c
" " :~' ~::-

734 35 " '50 " 1SC 06 525;~:
~ " .0 C6 19"..2- ~ fr.....3 -; :::':

2370333 Su:.,'

I '~l'ear 525 36 " 483 11482- 465£-i 7

:-,:.l 659C 6 S·:: ~5:;";

3 4 65 09 2.838 283e 1'5 '2~
.:. 4~ :23 732;: 7 3~':- 2;7 ~.:.;:.

258 0< ',344 , 34' 54 55Q

I
~ ':e~ 377 S~;:..

w;-;~ ~e~ 5as:~5 -53: '2 1j.~~. 13 •• ;, 0~ 5~: ~~.

,00- Yea, 546 ' , 7,17& 7.li8 291.226
=0': 05 :,6:-: i 6:~ ~: 56:
44.i , 7 5444 5444 220 885

I
04 ~ .::~6

'. -. ~..:. •• i::;
'209654 SUM

,o-Year 387 28 8948 8948 363043
334 ,:: '.8:: 4.82: 1£6654
310 03 1093 1.093 44 360
_'U ,-. :1 716 :'j 71£ 1~78&

I 5 138 03 894 894 38.265

7Y(; '"
St.;",

(Construction := RloRaDilR.:.PEZO::J'':'L
NaDel Basins 1 684 45 14405 " .05 , 7 792224
100-Year 65;: 33 lG~ iG0S5 1 , 568 38'

I 3 590 " 3465 3465 03 1;/26;, 584 2& 867;- &677 G6 433 SOC·
5 273 O' , '0' ,.0' 56838

2018.2uc SuII'

'O·'rea' }~ - . 8599 85£oS1 >4867S-

I
349 20 6386 6386 259092
, 7:: 0< 1366 , 366 5542:-
298 , 6 5321 532' 215 88~

5 '3'3 O:? 886 886 35 £<61
915240 SUM

I
WITHDet BaSinS 468 32 '0438 10 '38 03 460 09~
,OO-Year 388 ., 5 4~2 5.4~2 2'99fl!l

350 O. '200 1 ~oo 48 88~

29:' , 2 3.937 393; 159754
1 13 02 800 800 3:' 456

92098S SUM

I la·Year : 43 20 € 30: 630: 255.695
19'? '0 ~311 3 3' ~ 13.4 343
'78 0: 74' 74' 30078
, 46 08 2.d:1 ~ d7' 100~5.1

5 053 0.2 575 575 23,313

I
5436tl' SUv

RECTANGULAR (ConStrlJCllon :- concrete
NO Del Bas,ns : ~5:. 4 : ~ '5?-..~ 5...'"'52- : )48 n5:
'OO-Year 2 23 x 4 21 11514 3874 979955

3 ~s x 4 J-::- = ~DC 3C'~ 3':0

• 18 x 4 11 8957 2896 ~il 930

I 56.i ~ u. :252 4:18 ~H51riJ

3.517.480 SUM

1o-Year 1 9.4 14 7694 2602 6915GO
~ C;,... J . ,

5~55 ZC15 5.35 560
3 7.4 03 i822 628 '66 665

I d 9.3 ::j ""':~ ~B:' 1 ~:9;;S

55.2 02 692 282 14330
1 911~:,' :;,..1 SU"'l

WITH Del. BaSIns ,
~ 3- .\ .; , ~ £,7.:5 ~215 =55805

100-Year 2 '0.4 09 4963 1667 443230

I
.2 :- A'; 0: ~042 356 ~5&!
49.3 08 2523 '256 328.095
5 4 x! 02 ~C ~:;.:: 56.::'20

1.787 730 SUM

l~Year , 7.3 1 2 5.334 '990 526390

I
~ 8 x ~ 08 :?605 ~ 11 ~ ~~~.255

3 6.2 02 536 222 56550
4 5 x.2 06 1850 153 1986'0
5 3.2 02 566 220 58.200

i j)..;OO5 SUM

Ouantrttes Cost'S\ uno

I Cleanng & Grubl>ng 1.850 Acre
&cawtJon & GradIng 5 co~<1

Cons1rucnon (RlpRap) 35 cuyd
Con$trucOOn (Concrete) 250 cuyd
Land Cost 122.222 Acre

I
!



- - - - - - - -----­DOUBLETREE RANCH ROAD
PROJECT NO. 2878

- - - - - -
CHEROKEE WASH

PRELIMINARY COST ESTIMATE SUMMARY

AUt:RNA riVES LAND CHANNEL CULVERT DETENTION SUB UTILITY IENGINEERING CONSTRUCTION CONTINGENCY TOTAL
~QUISITION CONST. DRAIN BASIN TOTAL RELOCATIONS DESIGN ADMIN. PROJECT

CONST. CONST. CONST. Includet: Includes: COST
Civil Inspection

Geotechnical Survey
Landac8pe Teeling
Struetunll

SUlVey
15% of Land

20%01 10%01 20% of Acqulsllion &
CoMtruction Construction Construcllon eon.truetlon

IS) (S) (S) (S) (S) (S) (S) (S) (S) (S)

CONCRETE CHANNEL (Rectangular)

(1) NO DETENTION BASINS

(lA) lOll-Year 3,517,480 1,179,605 .0- 4,697,085 939,417 469,708 939,417 704,563 $7,750,190

(1 B) 10-Year 1,910,110 491,626 -0- 2,401,736 480,347 240,174 480,347 360,260 $3,962,864

(2) WITH DETENTION BASINS

(2A) 100-Year 1,830,115 1,787,730 575,724 1,577,066 3,940,520 786,104 394,052 788,104 835,595 $8,376,490

(2B) 10-Year 860,262 1,134,005 303,437 651,616 2,289,057 457,811 228,906 457,811 475,398 $4,789,246

ROCKLINED RIP RAP CHANNEL (Trlanoular)

(1) NO DETENTION BASINS

(1A) lOll-Year 2.370,333 1,302,226 -0- 3,672,559 734,512 367,256 734,512 550,864 $8,059,722

(lB) 10-Year 1,281,377 540,937 -0- 1,822,314 364,463 182,231 364,463 273,347 $3,006,818

(2) WITH DETENTION BASINS

(2A) lOll-Year 1,630,115 1,209,854 630,233 1,577,066 3,417,153 883,431 341,715 683,431 757,090 S7,512,1l35

(2B) 10-Year 860.262 790.111 303,437 851,616 1,945,163 369.033 194,516 389,033 423,814 $4,221,820

DIRT (Decomposed Granlle) (Triangular)

(1) NO DETENTION BASINS

(lA) lOll-Year NA 1,302,226 -0- 1.302.226 260,445 130,223 260,445 195.334 52,148,673

(lB) 10-Year NA 540,937 .0- 540,937 106.167 54,094 106,167 61,140 S892.545

(2) WITH DETENTION BASINS

(2A) lOll-Year 1,630,115 NA 630.233 1,577,066 2,207.299 441.460 220.730 441,460 575.612 $5,518,676

(2B) 10-Year 880,262 NA 303,437 651,616 1,155,052 231,010 115.505 231,010 305,297 52,918,136

wss 17]0 05

NA Not Available at this Time (.KD

-------
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1 0 O-YZAR NO OBTBNTION

DOUBLETREE RANCH ROAD
PROJECT NO. 2818

CHEROKEE WASH
CULVERT ANALYSIS

STREET SIZE LENGHI ~VE OUANTITIES I COS ROAD tlloMOVAL & SUB HEADWAL TOTAL COMMENTS
NAME llA)ncr

~: ISlJ~~
Hench

~~III ISUD l:<JS1 REPLACEMENT COST INL Ol. LEl SUIlCOS C~~T
1ft) In) (cuvd) lSI IS) lSI (Width) (8QV~ lSUb COl lSI onere e Steel oncrete Slee ($)

Caballo La"" 3-1OX5 50 3122 46,830 459 1 11,478 4,221 3,384 65.913 54 300 4,950 70.883 1185 927 2067 1000 11.020 81,882 Headwalls 4 1 Slope. 0 Sl<ew

MomlngGIOI'/ 3-10X5 50 3122 46,830 4591 11,478 4,221 3.384 65,913 54 300 4,950 70.863 1185 9'17 2067 1000 11.020 81.882

59th Place 3-10X5 50 3122 46,830 459 1 11,476 4,221 3.384 65,913 54 300 4,950 70,883 1185 927 2067 1000 11,020 61.682

58th Place 3-10X5 50 3122 46.830 4591 11,476 4,221 3.364 65.913 54 300 4,950 70.863 1185 927 2067 1000 11.020 81,882

56th Street 3·10X5 80 3122 74,928 4591 18,36-4 6,754 5.414 105,460 54 480 7.920 113,380 11.85 927 2067 1000 11.020 124.400

Mockingbird Ln 3-1OX5 150 3122 140,490 4591 34,433 12,663 10.152 197,738 54 900 14.850 212,588 15.40 1309 2386 1959 13,412 226,000 40 Sl<ew

531d Street 3·10X5 50 3122 46.830 4591 11,478 4,221 3,384 65,913 54 300 4,950 70,863 11.85 9'17 2067 1600 11,020 81,882

Desen Jewel 1·10.4 00 1012 18.216 160 4 4,812 1,919 3,121 28,068 30 200 3,300 31,368 899 526 1254 949 6,597 37.965

Arroyo 1·1OX4 50 1012 15,180 100 4 4,010 1,599 2.601 23,390 30 167 2,750 28.140 699 526 1254 949 6,597 32,737

Crestview 1·1OX4 50 1012 15,180 160 4 4.010 1,599 2,601 23,390 30 167 2,750 26,140 6.99 526 1254 949 6,597 32,737

DeIlert Park 1-1OX4 50 1012 15,180 160 4 4,010 1.599 2,601 23,390 30 167 2,750 28,140 699 526 1254 949 6,597 32,737

Road Runner l'lOX4 50 1012 15.180 160 4 4,010 1,599 2,601 23,390 30 167 2,750 26.140 699 526 1254 949 6,597 32,737

Tatum Blvd

290 3·36' 120 27,000 27,000 27 380 5,940 32,940 2,100 35,040 End Sections

310 3-48" 120 39,600 39,600 32 427 7,040 46,640 4,500 51.140 End 5ecllOhs

320 3-42" 100 28.500 28,500 29 322 5.317 33.817 3,510 37.327 End Secttons

n nOlV:. ~,,"'T~.... i nI:;."') "'''\t:l co ..... T ........ l

rete 30000 cuyd -I
Steel 050 IDs
Trench 600 cuyd
Backfill 1800 cuyd
Road Removal 250 sqyd
Road Replace 1400 sqyd
36' End 5ectlon 35000 each
42" End 5ectlOh 56500 each I I I ISub Total..l_250 000
46" End Section 75000 each
36' Pipe 7500 Linn
42" Pipe 9500 L1n1t
48" Pipe 11000 linn
54" Pipe 120 00 linn
60" Pipe 14000 linn
66" Pipe 17000 Linn
72" Pme 200 00 Linn

............ Grand Total 1,302.226 Grand 10101 Headwal'"

Y,' '1 ,111.'.'

,,'



- - - - - - - - - - - - - - - - - - -
10-YZAR NO DETENTION

DOUBLETREE RANCH ROAD
PROJllCT NO. 2878

CHEROKEE WASH
CULVERT ANALYSIS

STREET
NAME

SIZE

(ft)

LENGTH I CULV

IConerole ISub Colt ,- Steel
1ft) (clJ';'d) (S) Cillo)

Sub Cool
(S)

Trench
IS)

Bactcflli
IS)

L&
ISub~ REPLACEMENT I

ISl iWiCihl I IllQVd) ISub Cost

t;Ull
COST

{$l

IEADWALLS r 1'OT7\L
~INLET I OUTLH ~ COST

818 [ Steel concntl.1 Steel (S) IS}

56th Street I 2·6x4

Mocldngbifd Ln I 2·6x4

CobBllo Lane

Morning Glory

b91h Place

58th Pia.,.,

53rd Street

Desert Jewel

Anovo

Crestview

Desert Park

Road Runner

Tatum Blvd

2·6x4

2·6x4

2·6x4

2-6x4

2-6x4

2-42"

2·42"'

2·42"

2·42"

2·42"

50

50

50

50

60

150

50

60

50

50

50

50

12461 12,460

1 246 12,460

1 246 12,460

1 246 12,460

1.246 19,936

1 2461 37,360

1 246 12,460

10,200

6,500

6,500

6,500

6,500

16361 4,595

163.61 4,595

163.6 4,595

163.61 4,595

1636 7,352

1836 13,765

1838 4,595

1,106

1,108

1,108

1,108

1,772

3,323

1,106

1,879 I 20,041.

1,879 I 20,041

1,879 I 20,041

1,8791 20,041

3,006 32,066

5,636 I 60,124

1,879 I 20,041

10,200

8,500

6,500

6,500

6,500

33

33

33

33

33

33

33

29

29

29

29

29

183

183

183

183

293

550

183

193

161

161

161

161

3,025 I 23,066

3,025 I 23,066

3,025 I 23,066

3,025 I 23,066

4,840 I 36,006

9,075 I 69,199

3,025 I 23,066

3,190113'390

2,658 11,158

2,658111,158

2,658 11,158

2,656 I 11,156

7.24

724

724

7.24

724

9.47

7.24

535

535

535

535

535

700

535

1295

1295

1295

1295

1295

1461

1295

9721 4,792 I 27,858 IHeadwalls 41 s''''''', 0 Skew

9721 4,792 I 27,858

9721 4,792 I 27,858

9721 4,7921 27,858

972 4,792 41,698

8911 5,6121 74,810 140 Skew

972 4,792 27,658

2,340 I 15,730 IEnd Seclions

2,340 I 13,498 lEnd Sections

2,340 I 13,498 lEnd Sections

2,340 I 13,496 lEnd SectIOns

2,340 I 13,498 lEnd Sections

2901 30" 120 6,600 6,600 15 200 3,300 9,900 650 I 10,550 lEnd Sections

3101 2·30"

3201 2-30"

120

100

13,200

11,000

13,200

11,000

20

20

267

222

4,400 117,600

3.667 14,667

1,300 I 18,900 lEnd SectlOfl1i

1,300 I 15,967 lEnd Sections

QUANTITIES
'Concrele
Steel
Trench
Backfill
Road Remove1
Road Replace
30" End Section
42" End Section
30" Pipe
42" Prpe
48" Pipe
54" Pipe
60" PIpe
66" PIpe
72" Pipe

COST
20000
050
350
1300
250
1400

32500
56500
5500
8500
11000
12000
14000
17000
20000

UNIT
cuyd
lbo

cuyd
cuyd
sqyd
6qyd
each
each
Linn
Linn
Linn
Linn
LInn
Linn
Linn

MISCELLANEOUS
Energy Dlsslpslor
Tatum Crossing
Grade Control Slruct

Sub Total 170.000

321,626 Sub Toto

491,826 Grand Total

370,937 Sub lotal

540,937 Gland Tolal Headwalls

""'-:-;I:i:'111'

, ~'I



- - - - - - - - - - - - - - - - - --
DOUBLETREE RANCH ROAD

PROJECT NO. 2818

CHEROKEE WASH
CULVERT ANALYSIS

1 0 O-TIU\R IUTH DB'lI!.NTION

~~~: ~IL" L"NU IH LV OVAL .. SUI:I oADWAL IUIALConcrete su~s~ Sletl Sub Cost
"~~ ~~~II SlbCost REPlACE~ENT COST INL T OUTLET SUBCm COST(ftl (ftl (cUYd) flbs\ (S) (S) (Width Isavdl ISubCoeI ISl IConcllIle Sleef Concrete Ssel (S) IS)

Gabollo lane 2-1OX4 50 2067 20,670 3100 7,750 1,575 1,879 31,874 41 228 3,758 35,632 8.39 656 1505 1169 5,601 41,232 Headwalls 4 1 Slope 0 Skew
~oming GIOl)' 2-10x4 50 2.067 20,670 310.0 7,750 1,575 1,879 31,874 41 228 3,768 35,632 839 656 1505 1169 5,601 41,232
59th Plaoe 2-1OX4 50 2087 20,670 3100 7,750 1,575 1,879 31,874 41 228 3,758 35,632 8.39 656 1505 1169 5,601 41,232
58th Plaoe 2-8x4 50 1558 15,580 2749 6,872 1,342 1,879 25,673 37 206 ~,392 29,065 7.81 585 1398 1054 5,178 34,242
561h Slreet 2-8x4 80 1558 24,928 274.9 10,996 2,148 3,006 41,077 37 329 5,427 46,504 7.81 585 13.98 1054 5,178 51,681
~ocI<lngbrd Ln 2-8x4 150 1558 46,740 2749 20,618 4,027 5,636 n,020 37 617 10,175 87,195 10.21 769 1593 1206 6,216 93,410 40 Skew
53rd Street 2-8x4 50 1558 15,580 2749 6,872 1,342 1,879 25,673 37 206 3,392 29,065 7.81 585 13.98 1054 5,178 34,242
Desert Jewel 1-42" 60 5,100 5,100 17 113 1,870 6,970 1,170 8,140 End Sections
Arr'¥l 1-42" 50 4,250 4,250 17 94 1,558 5,808 1,170 6,976 End Sections
CreolView 1-42" 50 4,250 4,250 17 94 1,558 5,808 1,170 6,976 End Sections
Desert Porl< 1-42" 50 4,250 4,250 17 94 1,558 5,006 1,170 6,978 End SectIons
Road Runner 1-42" 50 4,250 4,250 17 94 1,558 5,806 1,170 6,978 End Sections
Taltnl BNd

290 3-36" 120 23,410 23,400 27 360 5,940 29,340 2,100 31,440 End Sections
310 3-48" 120 39,000 311,600 32 427 7,040 46,640 4,500 51,140 End Secttons
320 3-42" 100 25,500 25,500 29 322 5,317 30,817 3,510 34,327 End Section.

IQl ANTiTIES COST UNIT MISCELlANEOUS OUANTI UNI COST TOTAL COST
435,724 Sub Tota 490,233 SUb Tola!

Concrete 20000 cuyd Energy Dis..palor 1 20,000 20,000
Steel 050 Ibs Tatum CrO$lnQ 3 20,000 60,000
Trerch 350 euyd Grade Control Sruet 4 15,000 60,000
Bockftll 1300 euyd
Road R"""""" 2.50 sqyd
Road Replace 1400 sqyd
36" End Section 35000 each
42" End Section 58500 each Sub Tolal 140000 575,724 Grand Total 630.233 Grand Total Headwalls48" End Section 750.00 each
36" Pipe 6500 Unft
42" Pipe 8500 linft
48" Pipe 11000 Llnft
54" Pipe 120 DO Unft
60" Pipe 14000 LJnft
66" Pipe 170.00 linft

fI;~ 17/1nr1'72" Pioe 20000 linft
,I.



STREET SIZE LENGTH CULVER ROAD REMOVAL & END TOTAL

NAME COST REPLACEMENT SECTIONS COST

I(ft) or (in) (ft) ($) (Wid1h) (savd) Sub Cost ($) (5)

Caballo Lane 2-48" 50 11,000 18 100 1,650 3,000 15.650

Morning Glory 2-48" 50 11,000 18 100 1,650 3.000 15.650

59th Place 2-48" 50 11,000 18 100 1,650 3,000 15.650

58th Place 2-48" 50 11,000 18 100 1,650 3,000 15.650

56th Street 2-42" 80 13,600 17 151 2.493 2.340 18.433

Mockingbird Ln 2-42" 150 25,500 17 283 4,675 2,340 32,515

53rd Street 2-42" 50 8,500 17 94 1.558 2.340 12.398

Desert Jewel 24" 60 3,000 14 93 1.540 480 5020

Arroyo 24" 50 2,500 14 78 1,283 480 4,263

Crestview 24" 50 2,500 14 78 1.283 480 4.263

Desert Park 24" 50 2.500 14 78 1,283 480 4.263

Road Runner 24" 50 2,500 14 78 1,283 480 4,263

Tatum Blvd

290 30" 120 6,600 15 200 3,300 650 10,550

310 2-30" 120 13,200 20 267 4,400 1,300 18,900

320 2-30" 100 11,000 20 222 3,667 1.300 15,967

MISCELLANEOUS QUANTIT UNIT COST TOTAL COSl
Energy Dissipator 1 10,000 10,000
Tatum Crossing 3 20,000 60,000
Grade Control Struc 4 10,000 40,000

Sub Total 110,000

193.437

303,437Grand Total

Sub Total

PROJECT NO. 2878

CHEROKEE WASH
CULVERT ANALYSIS

10-YEAR WITH DETENTION

QUANTITIES COST UNIT
Concrete 200.00 cuyd
Steel 0.50 Ibs
Trench 3.50 cuyd
Backfill 13.00 cuyd
Road Removal 2.50 sqyd
Road Replace 14.00 sqyd
24" End Sections 240.00 each
30" End Sections 325.00 each
42" End Sections 585.00 each
48" End Sections 750.00 each
24" Pipe 50.00 Linft
30" Pipe 55.00 Linft
42" Pipe 85.00 Linft
48" Pipe 110.00 Linft
54" Pipe 120.00 Linft
60" Pipe 140.00 Linfl
66" Pipe 170.00 Linft
72" Pioe 200.00 Linft

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

MAXIMUM FLOW
CONCRETE CHANNEL



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE

Solve For Discharge

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0056 ft/ft
4.00 ft

2546.25 cfs
18.72 fps

136.00 sf
34.00 ft
42.00 ft
5.58 ft
0.0020 ft/ft
1.65 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE

Solve For Discharge

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0069 ft/ft
4.00 ft

2826.39 cfs

20.78 fps
136.00 sf
34.00 -ft
42.00 ft
5.99 ft
0.0020 ft/ft
1.83 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE

Solve For Discharge

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0089 ft/ft
4.00 ft

3209.98 cfs
23.60 fps

136.00 sf
34.00 ft
42.00 ft
6.52 ft
0.0020 ft/ft
2.08 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE

Solve For Discharge

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0100 ft/ft
4.00 ft

3402.57 cfs
::25.02 fps

136.00 sf
34.00 ft
42.00 ft
6.78 ft
0.0020 ft/ft
2.20 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE

Solve For Discharge

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

34.00 ft
0.013
0.0142 ft/ft
4.00 ft

4054.63 cfs
29.81 fps

136.00 sf
34.00 ft
42.00 ft
7.62 ft
0.0021 ft/ft
2.63 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I
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I
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I
I
I
I
I
I
I
I
I

CHEROKEE WASH

tOO-YEAR
NO DETENTION

RECTANGULAR CHANNEL



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 100-Year NO Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0056 ft/ft
4.00 ft

1790.00 cfs

24.98 ft
17.91 fps
99.94 sf
24.98 ft
32.98 ft
5.42 ft
0.0023 ft/ft
1.58 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

II Comment: 100-Year NO Detention CONCRETE

Solve For Bottom Width

I
II
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0069 ft/ft
4.00 ft

1786.00 cfs

22.80 ft
19.58 fps
91. 22 sf
22.80 ft
30.80 ft
5.75 ft
0.0024 ft/ft
1.73 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 100-Year NO Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning I S n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0089 ft/ft
4.00 ft

1634.00 cfs

19.00 ft
21.50 fps
76.01 sf
19.00 ft
27.00 ft
6.12 ft
0.01326 ft/ft
1.89 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 100-Year NO Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0100 ft/ft
4.00 ft

1574.00 cfs

17.55 ft
22.42 fps
70.19 sf
17.55 ft
25.55 ft
6.30 ft
0.0027 ft/ft
1.98 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 100-Year NO Detention CONCRETE

I
Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number. '"

0.013
0.0142 ft/ft
4.00 ft

425.00 cfs

5.59 ft
18.99 fps
22.38 sf
5.59 ft

13.59 ft
5.64 ft
0.0060 ft/ft
1.67 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I
I
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I
I
I
I
I
I
I
I
I

I I

CHEROKEE WASH

lO-YEAR
NO DETENTION

RECTANGULAR CHANNEL



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 10-Year NO Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0056 ft/ft
4.00 ft

483.00 cfs

8.66 ft
13.94 fps
34.66 sf
8.66 ft

16.66 ft
4.59 ft
0.0039 ft/ft
1.23 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Given Input Data:II

Worksheet Name: CHEROKEE WASH

II Comment: 10-Year NO Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge '"

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0089 ft/ft
4.00 ft

441.00 cfs

6.81 ft
16.19 fps
27.24 sf
6.81 ft

14.81 ft
5.07 ft
0.0048 ft/ft
1.43 (flow is Supercritical)

I
I
I
I
I
II
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
II
I



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 10-Year NO Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0100 ft/ft
3.00 ft

423.00 cfs

8.47 ft
16.64 fps
25.42 sf
8.47 ft

14.47 ft
4.26 ft
0.0038 ft/ft
1.69 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Corrment: 10-Year NO Detention CONCRETE

I
Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0142 ft/ft
2.00 ft

115.00 cfs

4.17 ft
:3.80 fps

8.33 sf
4.17 ft
8.17 ft
2.87 ft
0.0055 ft/ft
1.72 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

lO-YEAR
NO DETENTION

CONCRETE CHANNEL



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention CONCRETE

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0056 ft/ft

483.00 cfs

1. 40 ft
10.15 fps
47.58 sf
34.013 ft
36.80 ft
1. 84 ft
13.0023 ft/ft
1.51 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 10-Year NO Detention CONCRETE

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0068 ft/ft

481. 00 cfs

1. 31 ft
10.76 fps
44.69 sf
34.00 ft
36.63 ft
1. 84 ft
0.0023 ft/ft
1.65 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention CONCRETE

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0089 ft/ft

441.00 cfs

1.15 ft
11. 31 fps
38.99 sf
34.00 ft
36.29 ft
1. 74 ft
0.0023 ft/ft
1.86 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention CONCRETE

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0100 ft/ft

423.00 cfs

1. 08 ft
11.54 fpc
36.66 sf
34.00 ft
36.16 ft
1. 69 ft
0.0023 ft/ft
1.96 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention CONCRETE

Solve For Depth

Given Input Oata:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharqe .

Computed Results:
Depth .
V~locity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0142 ft/ft

114.00 cfs

0.44 ft
7.70 fps

14.81 sf
34.00 ft
34.87 ft
0.70 ft
0.0029 ft/ft
2.06 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CHEROKEE WASH

lOO-YEAR
DETENTION

RECTANGULAR CHANNEL



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0056 ft/ft
4.00 ft

793.00 cfs

12.73 ft
15.57 fps
50.92 sf
12.73 ft
20.73 ft
4.94 ft
0.0031 ft/ft
1.37 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0069 ft/ft
4.00 ft

596.00 cfs

9.39 ft
15.87 fps
37.56 sf
9.39 ft

17.39 ft
5.00 ft
0.0038 ft/ft
1.40 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0089 ft/ft
4.00 ft

551.00 cfs

8.04 ft
17.14 fps
32.14 sf
8.04 ft

16.04 ft
5.27 ft
0.0043 ft/ft
1.51 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 100-Year WITH Detention CONCRETE

I
Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0100 ft/ft
3.00 ft

407.00 cfs

8.22 ft
16.50 fps
24.67 sf
8.22 ft

14.22 ft
4.24 ft
0.0039 ft/ft
1.68 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0142 ftjft
2.00 ft

82.00 cfs

3.24 ft
12.65 fps

6.48 sf
3.24 ft
7.24 ft
2.71 ft
0.0066 ftjft
1.58 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CHEROKEE WASH

lO-YEAR
DETENTION

RECTANGULAR CHANNEL



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0056 ft/ft
3.00 ft

214.00 cfs

6.27 ft
11.37 fps
18.82 sf

6.27 ft
12.27 ft
3.31 ft
0.0043 ft/ft
1.16 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0069 ft/ft
2.00 ft

161.00 cfs

7.18 ft
11.22 fps
14.35 sf
7.18 ft

11.18 ft
2.50 ft
0.0037 ft/ft
1.40 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Bottom Width

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0089 ft/ft
2.00 ft

149.00 cfs

6.09 ft
12.23 fps
12.19 sf
6.09 ft

10.09 ft
2.65 ft
0.0041 ft/ft
1.52 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 10-Year WITH Detention CONCRETE

Solve For Bottom Width

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Manning's n .
Channel Slope .
Depth .
Discharge .

Computed Results:
Bottom Width .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.013
0.0100 ft/ft
2.00 ft

110.00 cfs

4.60 ft
11. 96 fps

9.20 sf
A.60 ft
8.60 ft
2.61 ft
0.0049 ft/ft
1.49 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CHEROKEE WASH

to-YEAR
DETENTION

CONCRETE CHANNEL



I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Depth

I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning I s n .
Channel Slope .
Discharge .

Computed Results:
Depth ..•..••.•...
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0056 ft/ft

214.00 cfs

0.85 ft
7.42 fps

28.84 sf
34.00 ft
35.70 ft
1. 07 ft
0.0026 ft/ft
1.42 (flow is Supercritical)

I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For DepthI
I
I
I
I
I
I
I
I
I
I

Given Input Data:

BO,ttom Width .
Manning I s n .
Channel Slope .
Discharge .

Computed Results:
Depth ...•........
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0069 ft/ft

161. 00 cfs

0.67 ft
7.08 fps

22.75 sf
34.00 ft
35.34 ft
0.89 ft
0.0027 ft/ft
1.53 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For DepthI
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0089 ftfft

149.00 cfs

0.59 ft
7.42 fps

20.08 sf
34.00 ft
35.18 ft
0.84 ft
0.0028 ftfft
1.70 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Depth

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0100 ft/ft

110.00 cfs

0.47 ft
6.82 fps

16.12 sf
34.00 ft
34.95 ft
0.69 ft
0.0029 ft/ft
1.75 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Depth

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

34.00 ft
0.013
0.0142 ft/ft

22.00 cfs

0.16 ft
4.01 fps
5.48 sf

34.00 ft
34.32 ft
0.24 ft
0.0041 ft/ft
1.76 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I I

CHEROKEE WASH
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NO DETENTION

TRAPEZODIAL CHANNEL
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I
I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Trapezodial Natural

Solve For Discharge

Given Input Data:

I
I Bottom Width .....

Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

I Computed Results:

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0056 ft/ft
4.00 ft

I
I
I
I
I
I
I
I

Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

572.85 cfs
5.97 fps

96.00 sf
36.00 ft
37.30 ft
3.17 ft
0.0144 ft/ft
0.64 (flow is Subcritical)

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Trapezodial Natural

Solve For Discharge

Given Input Data:

I
I

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

I Computed Results:

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0069 ft/ft
4.00 ft

I
I
I
I
I
I
I
I

Discharge .
Veloci ty .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

635.87 cfs
6.62 fps

96.00 sf
36.00 ft
37.30 ft
3.35 ft
0.0141 ft/ft
0.71 (flow is Subcritical)

I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Trapezodial Natural

Solve For Discharge

Given Input Data:

I
I Bottom Width .....

Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

I Computed Results:

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0089 ft/ft
4.00 ft

I
I
I
I
I
I
I
I

Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

722.17 cfs
7.52 fps

96.00 sf
36.00 ft
37.30 ft
3.58 ft
0.0139 ft/ft
0.81 (flow is Subcritical)

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Trapezodial Natural

Solve For Discharge

Given Input Data:

I
I Bottom Width .....

Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

I Computed Results:

12.00 oft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0100 ft/ft
4.00 ft

I
I
I
I
I
I
I
I

Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

765.50 cfs
7.97 fps

96.00 sf
36.00 ft
37.30 ft
3.70 ft
0.0138 ft/ft
0.86 (flow is Subcritical)

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Trapezodial Natural

Solve For Discharge

Given Input Data:

I
I Bottom Width .....

Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

I Computed Results:

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0142 ft/ft
4.00 ft

I
I
I
I
I
I
I
I

Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

912.20 cfs
9.50 fps

96.00 sf
36.00 ft
37.30 ft

4.05 ft
0.0135 ft/ft
1.03 (flow is Supercritical)

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CHEROKEE WASH

to-YEAR
NO DETENTION

TRAPEZODIAL CHANNEL



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0056 ft/ft

483.00 cfs

Given Input Data:

Solve For Depth

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

I Computed Results:

I
I
I

I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.68 ft
5.70 fps

84.74 sf
34.07 ft
35.27 ft
2.89 ft
0.0147 ft/ft
0.64 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0069 ft/ft

481. 00 cfs

Given Input Data:

Solve For Depth

I Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

II Computed Results:

I

I

I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.49 ft
6.14 fps

78.29 sf
32.92 ft
34.05 ft

2.88 ft
0.0147 ft/ft
0.70 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
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I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: i0-Year NO Detention Trapezodial Natural

Solve For DepthI
I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0890 ft/ft

441. 00 cfs

1. 72 ft
14.99 fps
29.42 sf
22.29 ft
22.85 ft
2.75 ft
0.0149 ft/ft
2.30 (flow is Supercritical)

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0100 ft/ft

423.00 cfs

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Comment: 10-Year NO Detention Trapezodial Natural

Solve For Depth

Given Input Data:

Computed ReSUlts:I
I

~
II
I

I

I
I
I
I

Depth .
VelOcity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

2.98 ft
6.79 fps

62.32 sf
29.86 ft
30.83 ft
2.69 ft
0.0150 ft/ft

0.83 (flow is SUbcritical)

I
I
I
I
I
I

Open Channel Flow ModUle, Version 3.3 (c) 1991

Haestad Methods, Inc. * 37 BrookSide Rd * Waterbury, Ct 06708

I
I



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0142 ft/ft

115.00 cfs

Given Input Data:

Solve For Depth

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

I Computed Results:

I
I

I

I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

1. 36 ft
5.26 fps

21. 85 sf
20.15 ft
20.60 ft
1. 27 ft
0.0182 ft/ft
0.89 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I I

I
I
I

CHEROKEE WASH

to-YEAR
DETENTION

TRAPEZODIAL CHANNEL



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0056 ft/ft

214.00 cfs

Given Input Data:

Solve For Depth

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

I Computed Results:

I

I
I

I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

2.43 ft
4.55 fps

47.00 sf
26.61 ft
27.40 ft
1. 83 ft
0.0166 ft/ft
0.60 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I



I
I
I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Trapezodial Natural

Solve For Depth

Given Input Data:

I
I

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

I Computed Results:

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0069 ft/ft

161. 00 cfs

I
I
I
I
I
I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

1. 98 ft
4.52 fps

35.62 sf
23.90 ft
24.55 ft
1. 55 ft
0.0173 ft/ft
0.65 (flow is Subcritical)

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0089 ft/ft

149.00 cfs

Given Input Data:

Solve For Depth

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

I Computed Results:

I
I
I

I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

1. 78 ft
4.83 fps

30.82 sf
22.67 ft
23.25 ft
1. 48 ft
0.0175 ft/ft
0.73 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0100 ft/ft

110.00 cfs

Given Input Data:

Solve For Depth

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

I Computed Results:

I
I
I

I
I
I

Depth .
Velocity .
Flow Area ..•.....
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

1. 46 ft
4.60 fps

23.93 sf
20.76 ft
21.24 ft
1.23 ft
0.0184 ft/ft
0.75 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I



I
I

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Trapezodial Natural

12.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0142 ft/ft

22.00 cfs

Given Input Data:

Solve For Depth

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning I s n .
Channel Slope .
Discharge .

I Computed Results:

I
I
I

I
I
I

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.53 ft
3.05 fps
7.20 sf

15.18 ft
15.35 ft

0.45 ft
0.0243 ft/ft
0.78 (flow is Subcritical)

I
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I
I
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CHEROKEE WASH

tOO-YEAR
NO DETENTION

TRIAGULAR CHANNEL



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Discharge

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0056 ft/ft
6.00 ft

689.12 cfs
6.38 fps

108.00 sf
36.00 ft
37.95 ft
5.05 ft
0.0141 ft/ft
0.65 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Discharge

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning I s n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity •.•.•....
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0069 ft/ft
6.00 ft

764.94 cfs
7.08 fps

108.00 sf
36.00 ft
37.95 ft
5.26 ft
0.0139 ft/ft
0.72 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Discharge

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0089 ft/ft
6.00 ft

868.76 cfs
8.04 fps

108.00 sf
36.00 ft
37.95 ft
5.54 ft
0.0136 ft/ft
0.82 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Discharge

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0100 ft/ft
6.00 ft

920.88 cfs
8.53 fps

108.00 sf
36.00 oft
37.95 ft
5.67 ft
0.0135 ft/ft
0.87 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 100-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Discharge

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth •...........

Computed Results:
Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0142 ft/ft
6.00 ft

1097.35 cfs
10.16 fps

108.00 sf
36.00 ft
37.95 ft
6.08 ft
0.0132 ft/ft
1.03 (flow is Supercritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CHEROKEE WASH

to-YEAR
NO DETENTION

TRIAGULAR CHANNEL



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning I s n .
Channel Slope .
Discharge .

Computed Results:
Depth ........•...
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0056 ft/ft

483.00 cfs

5.25 ft
5.84 fps

82.73 sf
31.51 ft
33.21 ft

4.38 ft
0.0148 ft/ft
0.63 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge ......•.

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0069 ft/ft

481.00 cfs

5.04 ft
6.31 fps

76.26 sf
30.25 ft
31.89 ft
4.37 ft
0.0148 ft/ft
0.70 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

._-----------_.......
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I
1

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
1
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0089 ft/ft

441. 00 cfs

4.65 ft
6.79 fps

64.95 sf
27.92 ft
29.43 ft

4.22 ft
0.0149 ft/ft
0.78 (flow is Subcritical)

I
I
I
I
1

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd *-Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0100 ft/ft

423.00 cfs

4.48 ft
7.02 fps

60.26 sf
26.89 ft
28.35 ft
4.15 ft
0.0150 ft/ft
0.83 (flow is SUbcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Triagular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0142 ft/ft

115.00 cfs

2.56 ft
5.78 fps

19.89 sf
15.45 ft
16.29 ft

2.47 ft
0.0179 ft/ft
0.90 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CHEROKEE WASH

to-YEAR
DETENTION

TRIAGULAR CHANNEL



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Triangular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning I s n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0056 ft/ft

214.00 cfs

3.87 ft
4.76 fps

44.93 sf
23.22 ft
24.48 ft
3.16 ft
0.0164 ft/ft
0.60 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Triangular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning I s n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity •........
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0069 ft/ft

161. 00 cfs

3.34 ft
4.80 'fps

33.56 sf
20.07 ft
21.15 ft
2.82 ft
0.0171 ft/ft
0.65 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Triangular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth ......•.....
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0089 ft/ft

149.00 cfs

3.10 ft
5.18 fps

28.78 sf
18.58 ft
19.59 ft

2.74 ft
0.0173 ft/ft
0.73 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Triangular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0100 ft/ft

110.00 cfs

2.70 ft
5.01 -fps

21. 94 sf
16.23 ft
17.11 ft

2.42 ft
0.0180 ft/ft
0.76 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention Triangular Channel

I
I
I
I
I
I
I
I
I
I
I

Solve For Depth

Given Input Data:
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:
Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0142 ft/ft

22.00 cfs

1. 38 ft
3.82 fps
5.75 sf
8.31 ft
8.76 ft
1. 27 ft
0.0223 ft/ft
0.81 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I
I
I
I
I

,I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

tOO-YEAR
NO DETENTION

RECTANGULAR CHANNEL
CULVERT ANALYSIS



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: CABALLO LANE 100-YR NO DETENTION

Solve For Channel Slope

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ..•.
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

30.00 ft
0.013
5.00 ft

1790.00 cfs

0.0019 ft/ft
11. 93 fps

150.00 sf
30.00 ft
40.00 ft

4.80 ft
0.0021 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

I
I

Worksheet Name: CHEROKEE WASH

Comment: MORNING GLORY 100-YR

Solve For Channel Slope

Given Input Data:

NO DETENTION

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

30.00 ft
0.013
5.00 ft

1790.00 cfs

0.0019 ft/ft
11.93 fps

150.00 sf
30.00 ft
40.00 ft
4.80 ft
0.0021 ft/ft
0.94 (flow is SUbcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 59TH PLACE 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

30.00 ft
0.013
5.00 ft

1790.00 cfs

0.0019 ft/ft
11.93 fps

150.00 sf
30.00 ft
40.00 ft
4.80 ft
0.0021 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 58TH PLACE 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

30.00 ft
0.013
5.00 ft

1786.00 cfs

0.0019 ft/ft
11.91 fps

150.00 sf
30.00 ft
40.00 ft
4.79 ft
0.0021 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 56TH PLACE 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

30.00 ft
0.013
5.00 ft

1634.00 cfs

0.0016 ft/ft
10.89 fps

150.00 sf
30.00 ft
40.00 ft
4.52 ft
0.0021 ft/ft
0.86 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: MOCKINGBIRD 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width ..•..
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity .•...•...
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth ...
Critical Slope •.•
Froude Number ....

30.00 ft
0.013
5.00 ft

1634.00 cfs

0.0016 ft/ft
10.89 fps

150.00 sf
30.00 ft
40.00 ft
4.52 ft
0.0021 ft/ft
0.86 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 53RD STREET 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
oep th ..•.........
Discharge .

Computed Results:
Channel Slope ....
Velocity ......•.•
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

30.00 ft
0.013
5.00 ft

1634.00 cfs

0.0016 ft/ft
10.89 fps

150.00 sf
30.00 ft
40.00 ft

4.52 ft
0.0021 ft/ft
0.86 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

I
I

Worksheet Name: CHEROKEE WASH

Comment: DESERT JEWEL 100-YR

Solve For Channel Slope

Given Input Data:

NO DETENTION

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity ...•...•.
Flow Area .•......
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
4.00 ft

425.00 cfs

0.0030 ft/ft
10.63 fps
40.00 sf
10.00 ft
18.00 ft
3.83 ft
0.0034 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: ARROYO 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity ......•..
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

10.00 ft
0.013
4.00 ft

425.00 cfs

0.0030 ft/ft
10.63 fps
40.00 sf
10.00 ft
18.00 ft
3.83 ft
0.0034 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: CRESTVIEW 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ..••
Velocity .•.......
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
4.00 ft

425.00 cfs

0.0030 ft/ft
10.63 fps
40.00 sf
10.00 ft
18.00 ft
3.83 ft
0.0034 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: DESERT PARK 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ..•.
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
4.00 ft

425.00 cfs

0.0030 ft/ft
10.63 fps
40.00 sf
10.00 ft
18.00 ft
3.83 ft
0.0034 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: ROAD RUNNER 100-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity ...••••.•
Flow Area ......•.
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

10.00 ft
0.013
4.00 ft

425.00 cfs

0.0030 ft/ft
10.63 fps
40.00 sf
10.00 ft
18.00 ft
3.83 ft
0.0034 ft/ft
0.94 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

tOO-YEAR
DETENTION

RECTANGULAR CHANNEL
CULVERT ANALYSIS



I
I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: CABALLO LANE 100-YR WITH DETENTION

Solve For Channel Slope

Given Input Data:

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity ••.•.••..
Flow Area •..•....
Flow Top Width •..
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

20.00 ft
0.013
4.00 ft

793.00 cfs

0.0019 ft/ft
9.91 fps

80.00 sf
20.00 ft
28.00 ft
3.65 ft
0.0024 ft/ft
0.87 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd ~ Waterbury. Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

I
I

Worksheet Name: CHEROKEE WASH

Comment: MORNING GLORY 100-YR

Solve For Channel Slope

Given Input Data:

WITH DETENTION

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ...•
Velocity .
Flow Area •.......
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

20.00 ft
0.013
4.00 ft

793.00 cfs

0.0019 ft/ft
9.91 fps

80.00 sf
20.00 ft
28.00 ft
3.65 ft
0.0024 ft/ft
0.87 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 59TH PLACE 100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth ......•.....
Discharge .

Computed Results:
Channel Slope ....
Velocity .••.•....
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number ...•

20.00 ft
0.013
4.00 ft

793.00 cfs

0.0019 ft/ft
9.91 fps

80.00 sf
20.00 ft
28.00 ft
3.65 ft
0.0024 ft/ft
0.87 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 58TH PLACE 100-YR WITH DETENTION

I

Solve For Channel Slope

I Given Input Data:

Bottom Width .
Manning's n .
Dep th .....•......
Discharge .

16.00 ft
0.013
4.00 ft

596.00 cfs

I
I
I
I
I
I
I
I
I

Computed Results:
Channel Slope ....
Velocity .•.......
Flow Area ....••.•
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

0.0018 ft/ft
9.31 fps

64.00 sf
16.00 ft
24.00 ft
3.51 ft
0.0026 ft/ft
0.82 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

_1 _



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 56TH STREET 100-YR WITH DETENTION

Solve For Channel Slope
I
I
I
I
I
I
I
I
I
I
I
I

Given Input Data:

Bottom Width .
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .•.•..••
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

16.00 ft
0.013
4.00 ft

551. 00 cfs

0.0015 ft/ft
8.61 fps

64.00 sf
16.00 ft
24.00 ft
3.33 ft
0.0026 ft/ft
0.76 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: MOCKINGBIRD 100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity •.•••..•.
Flow Area ..•..•..
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number •.•.

16.00 ft
0.013
4.00 ft

551. 00 cfs

0.0015 ft/ft
8.61 fps

64.00 sf
16.00 ft
24.00 ft
3.33 ft
0.0026 ft/ft
0.76 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH-

I Comment: 53RD STREET 100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity •.•.•.•..
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number ..•.

16.00 ft
0.013
4.00 ft

551.00 cfs

0.0015 ft/ft
8.61 fps

64.00 sf
16.00 ft
24.00 ft
3.33 ft
0.0026 ft/ft
0.76 (flow is Subcritical)

I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

tOO-YEAR
DETENTION

CIRCULAR CHANNEL
CULVERT ANALYSIS



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

3.50 ft
0.013

82.00 cfs

0.0066 ft/ft
3.50 ft
8.52 fps
9.62 sf
2.83 ft
0.0068 ft/ft

100.00 %
82.00 cfs
88.21 cfs

FULL

I
I
I
I
I
I
I
I
I
I
I
I

Comment: DESERT JEWEL

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning I s n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

100-YR WITH DETENTION

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Corrment: ARROYO

Solve For Full Flow Slope

100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge ...•.....

Computed Results:
Full Flow Channel Slope
Full Flow Depth .••••••.

Velocity .
Flow Area .
Critical Depth •...
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

3.50 ft
0.013

82.00 cfs

0.0066 ft/ft

3.50 ft
8.52 fps
9.62 sf
2.83 ft
0.0068 ft/ft

100.00 %
82.00 cfs
88.21 cfs

FULL

I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: CRESTVIEW

Solve For Full Flow Slope

100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .••.
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

3.50 ft
0.013

82.00 cfs

0.0066 ft/ft
3.50 ft
8.52 fps
9.62 sf
2.83 ft
0.0068 ft/ft

100.00 %
82.00 cfs
88.21 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: DESERT PARK

Solve For Full Flow Slope

100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter ..•.....••
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ••.....•

Velocity •.........
Flow Area .
Critical Depth ...•
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

3.50 ft
0.013

82.00 cfs

0.0066 ft/ft
3.50 ft
8.52 fps
9.62 sf
2.83 ft
0.0068 ft/ft

100.00 %
82.00 cfs
88.21 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

I
I

Worksheet Name: CHEROKEE WASH

Comment: ROAD RUNNER 100-YR

Solve For Full Flow Slope

WITH DETENTION

I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ••.•....

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

3.50 ft
0.013

82.00 cfs

0.0066 ft/ft
3.50 ft
8.52 fps
9.62 sf
2.83 ft
0.0068 ft/ft

100.00 %
82.00 cfs
88.21 cfs

FULL

I'
I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

3.00 ft
0.013

40.00 cfs

0.0036 ft/ft
3.00 ft
5.66 fps
7.07 sf
2.06 ft
0.0054 ftjft

100.00 %
40.00 cfs
43.03 cfs

FULL

I
I
I
I
I
I
I
I
I
I
I
I

Comment: TATUM BASIN 290

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D ...•....
Froude Number .....

100-YR WITH DETENTION

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

4.00 ft
0.013

98.00 cfs

0.0047 ft/ft
4.00 ft
7.80 fps

12.57 sf
3.00 ft
0.0056 ft/ft

100.00 %
98.00 cfs

105.42 cfs
FULL

I
I
I
I
I
I
I
I
I
I
I
I

Comment: TATUM BASIN 310

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .•••
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D ....•...
Froude Number .....

100-YR WITH DETENTION

I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: TATUM BASIN 320

Solve For Full Flow Slope

100-YR WITH DETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning I s n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ....••..

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .••..
QMAX @.94D .
Froude Number .

3.50 ft
0.013

80.00 cfs

0.0063 ft/ft
3.50 ft
8.32 fps
9.62 sf
2.79 ft
0.0066 ft/ft

100.00 %
80.00 cfs
86.06 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

to-YEAR
DETENTION

CIRCULAR CHANNEL
CULVERT ANALYSIS



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: CABALLO LANE 10-YR

Solve For Full Flow Slope

WITH RETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .•......

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

4.00 ft
0.013

107.00 cfs

0.0055 ft/ft
4.00 ft
8.51 fps

12.57 sf
3.13 ft
0.0061 ft/ft

100.00 %
107.00 cfs
115.10 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: MORNING GLORY 10-YR

I
I
I
I
I
I
I
I
I
I
I
I

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ..•.....

Velocity .
Flow Area .
Critical Depth ...•
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

WITH RETENTION

4.00 ft
0.013

107.00 cfs

0.0055 ft/ft
4.00 ft
8.51 fps

12.57 sf
3.13 ft
0.0061 ft/ft

100.00 %
107.00 cfs
115.10 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 59TH PLACE 10-YR

I
I
I
I
I
I
I
I
I
I
I
I

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

WITH RETENTION

4.00 ft
0.013

107.00 cfs

0.0055 ft/ft
4.00 ft
8.51 fps

12.57 sf
3.13 ft
0.0061 ft/ft

100.00 %
107.00 cfs
115.10 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

10-YRI
I
I
I
I
I
I
I
I
I
I
I

Comment: 58TH PLACE

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.940 .
Froude Number .

WITH RETENTION

4.00 ft
0.013

82.00 cfs

0.0033 ft/ft
4.00 ft
6.53 fps

12.57 sf
2.74 ft
0.0049 ft/ft

100.00 %
82.00 cfs
88.21 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Given Input Data:
Diameter .
Manning's n .
Discharge .

0.0056 ft/ft
3.50 ft
7.80 fps
9.62 sf
2.71 ft
0.0062 ft/ft

100.00 %
75.00 cfs
80.68 cfs

FULL

Computed Results:
Full Flow Channel Slope
full flow Depth •....•..

Velocity ........•.
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .•....
full Capacity •....
QMAX @.94D .
froude Number .

I
I
I
I
I
I
I
I
I
I

Comment: 56TH STREET

Solve For Full Flow Slope

10-YR WITH RETENTION

3.50 ft
0.013

75.00 cfs

I
I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

10-YR

I
I
I
I
I
I
I
I
I
I
I
I
I

Worksheet Name: CHEROKEE WASH

Comment: MOCKINGBIRD

Solve For Full Flow Capacity

Given Input Data:
Diameter .
Slope .
Manning I s n .
Discharge .

Computed Results:
Full Flow Capacity ...•.
Full Flow Depth .

Velocity ..•....•..
Flow Area ..•.•....
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

WITH RETENTION

3.50 ft
0.0056 ft/ft
0.013

75.29 cfs

75.29 cfs
3.50 ft
7.83 fps
9.62 sf
2.72 ft
0.0062 ft/ft

100.00 %
75.29 cfs
80.99 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

10-YRI
I
I
I
I
I
I
I
I
I
I
I

Comment: 53RD STREET

Solve For Full Flow Capacity

Given Input Data:
Diameter .
Slope .
Manning I s n ••••••.

Discharge .

Computed Results:
Full Flow Capacity .
Full Flow Depth .

Velocity ...•......
Flow Area ..•......
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity ..•..
QMAX @.94D .
Froude Number •....

WITH RETENTION

3.50 ft
0.0056 ft/ft
0.013

75.29 cfs

75.29 cfs
3.50 ft
7.83 fps
9.62 sf
2.72 ft
0.0062 ft/ft

100.00 %
75.29 cfs
80.99 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: DESERT JEWEL 10-YR

Solve For Full Flow Slope

WITH RETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

2.00 ft
0.013

22.00 cfs

0.0095 ft/ft
2.00 ft
7.00 fps
3.14 sf
1.68 ft
0.0091 ft/ft

100.00 %
22.00 cfs
23.67 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: ARROYO 10-YR

Solve For Full Flow Slope

WITH RETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning I s n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ...••...

Velocity .
Flow Area .
Critical Depth •...
Critical Slope ....
Percent Full ..•...
Full Capacity .
QMAX @.94D .
Froude Number .

2.00 ft
0.013

22.00 cfs

0.0095 ft/ft
2.00 ft
7.00 fps
3.14 sf
1. 68 ft
0.0091 ft/ft

100.00 %
22.00 cfs
23.67 cfs

FULL

I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708
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I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

10-YRI
I
I
I
I
I
I
I
I
I
I
I

Comment: CRESTVIEW

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .......•..
Flow Area .
Critical Depth ...•
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

WITH RETENTION

2.00 ft
0.013

22.00 cfs

0.0095 ft/ft
2.00 ft
7.00 fps
3.14 sf
1.68 ft
0.0091 ft/ft

100.00 %
22.00 cfs
23.67 cfs

FULL

I
I
I
I

Op~n Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

10-YRI
I
I
I
I
I
I
I
I
I
I

Comment: DESERT PARK

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .......•

Velocity ...•......
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

WITH RETENTION

2.00 ft
0.013

22.00 cfs

0.0095 ft/ft
2.00 ft
7.00 fps
3.14 sf
1. 68 ft
0.0091 ft/ft

100.00 %
22.00 cfs
23.67 cfs

FULL

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: ROAD RUNNER 10-YR

Solve For Full Flow Slope

WITH RETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning'S n .
Discharge ......•..

Computed Results:
Full Flow Channel Slope
Full Flow Depth ...••...

Velocity .
Flow Area .
Critical Depth .•..
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.940 .
Froude Number .

2.00 ft
0.013

22.00 cfs

0.0095 ft/ft
2.00 ft
7.00 fps
3.14 sf
1.68 ft
0.0091 ft/ft

100.00 %
22.00 cfs
23.67 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: TATUM BASIN 290 10-YR

Solve For Full Flow Slope

WITH RETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ••......

Velocity ...••.....
Flow Area .•.......
Critical Depth .
Critical Slope~ .
Percent Full ..•...
Full Capacity .
QMAX @.94D .
Froude Number .

2.50 ft
0.013

32.00 cfs

0.0061 ft/ft
2.50 ft
6.52 fps
4.91 sf
1. 93 ft
0.0069 ft/ft

100.00 %
32.00 cfs
34.42 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WITH RETENTIONComment: TATUM BASIN 310 10-YR

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

2.50 ft
0.013

40.00 cfs

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D ..•.....
Froude Number .....

0.0095 ft/ft
2.50 ft
8.15 fps
4.91 sf
2.13 ft
0.0089 ft/ft

100.00 %
40.00 cfs
43.03 cfs

FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: TATUM BASIN 320 10-YR

Solve For Full Flow Slope

WITH RETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning I s n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .....•..

Velocity ....•.....
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .
Froude Number .

2.50 ft
0.013

32.00 cfs

0.0061 ft/ft
2.50 ft
6.52 fps
4.91 sf
1. 93 ft
0.0069 ft/ft

100.00 %
32.00 cfs
34.42 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

lO-YEAR
NO DETENTION

RECTANGULAR CHANNEL
CULVERT ANALYSIS



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
I

Comment: CABALLO LANE

Solve For Channel Slope

Given Input Data:

10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
4.00 ft

483.00 cfs

0.0024 ftjft
10.06 fps
48.00 sf
12.00 ft
20.00 ft
3.69 ft
0.0030 ftjft
0.89 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

I
Worksheet Name: CHEROKEE WASH

Comment: MORNING GLORY 10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
4.00 ft

483.00 cfs

0.0024 ft/ft
10.06 fps
48.00 sf
12.00 ft
20.00 ft
3.69 ft
0.0030 ft/ft
0.89 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 59TH PLACE 10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope ....
Velocity ..••••...
Flow Area ...•....
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
4.00 ft

483.00 cfs

0.0024 ft/ft
10.06 fps
48.00 sf
12.00 ft
20.00 ft
3.69 ft
0.0030 ft/ft
0.89 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 58TH PLACE 10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
4.00 ft

481.00 cfs

0.0024 ft/ft
10.02 fps
48.00 sf
12.00 ft
20.00 ft
3.68 ft
0.0030 ft/ft
0.88 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
I

Comment: 56TH STREET

Solve For Channel Slope

Given Input Data:

10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning's n .
Depth .
Discharge .

Computed Results:
Channel Slope .•.•
Velocity ..•......
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

12.00 ft
0.013
4.00 ft

441. 00 cfs

0.0020 ft/ft
9.19 fps

48.00 sf
12.00 ft
20.00 ft
3.47 ft
0.0030 ft/ft
0.81 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
I

Comment: MOCKINGBIRD

Solve For Channel Slope

Given Input Data:

10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I

Bottom Width .
Manning I s n .
Depth .
Discharge .

Computed Results:
Channel Slope .•..
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Fraude Number .

12.00 ft
0.013
4.00 ft

441. 00 cfs

0.0020 ft/ft
9.19 fps

48.00 sf
12.00 ft
20.00 ft
3.47 ft
0.0030 ft/ft
0.81 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I Comment: 53RD STREET 10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Solve For Channel Slope

Given Input Data:

Bottom Width .
Manning 's n .
Depth ...•........
Discharge .

Computed Results:
Channel Slope ...•
Velocity .
Flow Area .•..•...
Flow Top Width ...
Wetted Perimeter.
Critical Depth ...
Critical Slope •..
Froude Number ....

12.00 ft
0.013
4.00 ft

441. 00 cfs

0.0020 ft/ft
9.19 fps

48.00 sf
12.00 ft
20.00 ft
3.47 ft
0.0030 ft/ft
0.81 (flow is Subcritical)

I
I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEROKEE WASH

to-YEAR
NO DETENTION

CIRCULAR CHANNEL
CULVERT ANALYSIS



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

0.0033 ft(ft
3.50 ft
6.03 fps
9.62 sf
2.39 ft
0.0051 ft/ft

100.00 %
58.00 cfs
62.39 cfs

FULL

I
I
I
I
I
I
I
I
I
I
I
I

Comment: DESERT JEWEL

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth •......•

Velocity .......•..
Flow Area .
Critical Depth .•.•
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.940 .•......
Froude Number .....

10-YR

3.50 ft
0.013

58.00 cfs

NO DETENTION

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

I
I

Worksheet Name: CHEROKEE WASH

Comment: ARROYO 10-YR

Solve For Full Flow Slope

NO DETENTION

I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth .

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity •....
QMAX @.94D .
Froude Number .

3.50 ft
0.013

58.00 cfs

0.0033 ft/ft
3.50 ft
6.03 fps
9.62 sf
2.39 ft
0.0051 ft/ft

100.00 %
58.00 cfs
62.39 cfs

FULL

I
I
I
I
I

Open Channel Flow Module. Version 3.3 (c) 1991
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

I
Comment: CRESTVIEW

Solve For Full Flow Slope

10-YR NO DETENTION

I
I
I
I
I
I
I
I
I
I
I

Given Input Data:
Diameter .
Manning's n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ...•....

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D ...•....
Froude Number .....

3.50 ft
0.013

58.00 cfs

0.0033 ft/ft
3.50 ft
6.03 fps
9.62 sf
2.39 ft
0.0051 ft/ft

100.00 %
58.00 cfs
62.39 cfs

FULL

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I
I
I

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

0.0033 ft/ft
3.50 ft
6.03 fps
9.62 sf
2.39 ft
0.0051 ft/ft

100.00 %
58.00 cfs
62.39 cfs

FULL

I
I
I
I
I
I
I
I
I
I
I
I

Comment: DESERT PARK

Solve For Full Flow Slope

Given Input Data:
Diameter .
Manning I s n .
Discharge .

Computed Results:
Full Flow Channel Slope
Full Flow Depth ..•.....

Velocity .
Flow Area .
Critical Depth .
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.940 •.......
Froude Number .....

10-YR

3.50 ft
0.013

58.00 cfs

NO DETENTION

I
I
I
I

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Open Channel - Uniform flow

CircUlar Channel Analysis & Design
Solved with Manning's Equation

Open Channel Flow MOdule, Version 3.3 (c) 1991

Haestad .ethods, Inc. * 37 Brookside Rd * Waterbury, Ct 0670B

Worksheet Name: CHEROKEE WASH

NO DETENTION
10-YR

3.50 ft
0.013

58.00 cfs

0.0033 ft/ft
3.50 ft
6.03 fps
9.62 sf
2.39 ft
0.0051 ft/ft

100.00 %
58.00 cfs
62.39 cfs

FULL

Comment: ROAD RUNNER

Solve For Full Flow Slope

Given Input Data:

Diameter .
Manning's n .
Discharge .

CompUted Results:

FUll Flow Channel Slope
Full Flow Depth .

Veloci ty .
Flow Area .
Critical Depth .•..
Critical Slope .
Percent Full .
Full Capacity .
QMAX @.94D .•......
Froude Number .....

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I


