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I PROJECT NO. 2878
STREET CAPACITY CALCULATIONS
ELEVATION [STATION | SLOPE |SLOPEM/2|DISCHARGE {VELOCI COMMENTS
I F ! (/) l [¥iis) ] (V) (cfs) }(V) (fos)
1323.8 0 Indian Bend Wash Center
1324 40 0.0050 0.0707 2554 285
1326 7 0.0667 0.2582 94 70 10.42
1328 160 0.0222 0.1431 54.68 6.02
1330 720 0.0036 C.0598 21.92 241 Via Los Caballos
1332 77 0.0400 0.2000 73.36 8.07
1334 845 0.0267 0.1633 59.89 659  Outof Indian Bend Flood Plain
1338 920 0.0267 0.1633 55.89 6.58
l 1270 Sanna/57th St
1338 1440 0.0038 0.0620 275 250
134C 1750 0.0065 0.0803 28.46 3.24
2040 56th St
l 1340 2170 Q.0C00 0.C0C0 0.00 Q.00
1342 2325 0.0129 G.1136 41.66 4.58
2690 55th St
1344 2775 0.0044 0.0667 24.45 269
1346 3170 0.0051 0.0712 26.10 287
3325 Channel Ditch
1348 3480 0.0069 0.0830 30.46 335
1350 3840 0.0053 0.0725 26.61 293
4050 53rd St
1352 4130 0.008S 0.0830 30.46 335
1354 4300 0.0118 0.1085 30.78 438
1356 4560 0.0077 0.0877 3217 354
4625 52nd St
1358 4785 0.0089 0.0943 34.58 3.81
1360 4960 0.0114 0.1069 39.21 431
1382 5265 0.0086 0.0810 28.7C 327
5260 Martingale Rd
1364 5450 0.0108 0.1040 38.14 4.20
1366 5670 0.0091 0.0853 3497 385
1368 5885 0.0083 £.0964 35238 3.
1370 8025 0.0143 0.1195 43.84 482
6165 Foothills Manor Dr
1372 6275 0.008C 0.0894 32.81 3.61
1374 5480 0.0098 0.0988 36.23 3.99
l 1376 86806 0.0152 0.1260 48 21 5.08
1378 8805 0.0067 $.0818 3C.00 3.30
1380, 7180 0.0073 0.0853 3128 344  Detention Basin #8
7250 Tatum Bivd
7250 Detention Basin #7
I 1382 7330 0.0133
1384 7420 0.0222
1386 7550 0.0154
1388 7690 0.0143
13S0 7710 Q.1000
7730 47th Place |
1390 8040 0.0000 Detention Basin #6 |
1392 8110 00286 |
1394 8260 0.0133
1396 8390 0.0154
1398 850C 0.0182
1400 8640 0.0143
1402 8750 00182
1404 8885 0.0148
8330 Horseshoe Road
1408 8985 0.0200
1408 9060 0.0267
141G 3120 0.0333 Detention Basin #5
1412 9220 0.0200
1414 9315 0.0211
1416 9430 0.0174
1418 9520 0.0222
1420 9640 0.0167
1422 9680 0.05C0
I 1424 9760 0.0250
1426 9865 0.0180
1428 38910 0.0444
1430 9940 0.06867
1432 9960 0.1000
1434 10000 0.05C0
1436 10030 0.0667
1438 10080 0.0400
1440 10150 0.0286
1442 10210 0.0333
1444 10300 0.0222
1448 10350 0.0400 Detention Basin #4
1448 10420 0.0286
l 1450 10480 0.0333
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|I STORM DRAIN ANALYSIS
Doubletree Ranch Road
I 100-Year With Detention
REACH SPAN DEPTH SIZE LENGTH QUANTITIES/PRICE (Per Linear Ft) ] ROAD REMOVAL & TOTAL COMMENTS
(fty (ft)y ity (FTy |Concrete Sub Stee! Sub Trench | Backfill REPLACEMENT COST
(cuyd) Cast (tbs) Cost (O] () j(Width)] (sqyd) | Sub Cost ($)
I Indian Bend Wash | | 1500 ‘ | ‘ i | | | | |
to 56th Street 5.48 2-8x6 | i 1.725 517,500 297.6 | 223200 | 48,192 | 92430 | 41 | 6833 | 112,750 995,073
435 |2-10x8 ! 2.168 650400 | 3184 | 238800 | 52500 | 73320 | 43 | 7.167 | 118250 | 1133270
3.67 - i } ! |Ehminated (No Chart)
10 7.37 10x8 | 1.423 426900 | 1881 | 141075 | 40425 | 137280 | 38 | 6332 104.500 850,180
12 6.08 - i ! i ! ; | i |Efiminated (No Chart
} , | | , 2978523 Sum
| 992,841 |Average
| | | | | |
56th Street 1o ! 1185 | i ] i i i
Via La Serena 2-6 569 | 2-6x6 | | 1.394 322014 | 2033 | 117,406 | 3128¢ | 71.171 37 | 4748 | 78348 620,227
Channel 2-8 370 | 2-8x4 | 1558 359,898 | 2749 158,755 | 31,006 | 43,393 | 37 | 4748 | 78348 671,400
2-10 300 {2-10x3| | 1.965 453915 | 2069 | 171460 | 32340 | 31982 | 38 | 5005 | 82583 772279
8 7.14 | 8x8 | | 1.180 272580 | 1827 | 105509 ? 27246 | 105706 | 36 | 4620 | 76230 | 587.271
560 | 10x6 | | 1262 | 201522 | 1734 | 100139 | 26357 | 71171 | 34 | 4363 | 71995 | 561,184
2 4.68 - ! i ! ! ! i ! Eliminated (Nc Chart
I | | | [ | ,‘ | 3,212,361 |Sum
i | H ! : ! 642,472 |Average
| { { | 1 | i
Via La Serenz i i 1185 H i ;
Channel to 2-6 478 | 2-6x5| 1132 307560, 1916 | 111607| 28,706 | 56,945 | 35 |4530.56 74754.167| 579,572
52nd Street 2-8 354 | 2-8x4 | 1.558 363014 2749 | 160129.3| 31,274 | 43,769 | 37 | 4789.44| 79025.833! 677,213 |
l | 2-10 288 (2-10x3] | 1965 457845 2969 | 172944.3; 32,620 | 32,258 | 3¢ |5048.33| 83297.5] 778,966 |
| | i | | { | | | | !
8 601 | Bx5 | | 1044 | 243252 | 1533 | 89297 | 23242 | 71787 | 32 | 4142 | 68347 | 495925
10 476 | 10x5 | 1182 | 275406 | 1650 | 96113 | 24,180 % 56,945 “ 32 | 4142 | 68347 | 520990
12 4.00 - ! ! ! ! } | ! ! |Eliminated (No Chart}
[ | I | | | | | | | 3.052.665 |Sum
i i | | ! | | ! ! ! ! 610,533 |Average
N A il SR P (R P | |
52nd Strest to ‘ ; | 2465 | i ; : ; i |
Tatum Boulevard | Pipe Culvert | | | 1 | | | E | 1 |
. L2 ‘ | | 123250 | " " ;' | 14| 384 | e3zes |
I 25 i | 135575 | | : } i 15 | 4108 | 67.788 | 3
| 3 | | | 32045 | 1 | | 16 | 4382 | 72307 | 104352
| ; ! ] ! ! ! i | 494 233 |Sum
| | | | | | | | | | 184,744 |Average
| | | | |
Doubietree Ranch Rd | | | 2640 | | | | i | ; | |
to Butler Drive { 6 58 | 6x6 ! ! 0802 423456 |\ 137.8 | 181896 ' 45,184 | 162,677 | 30 | 8.800 | 145200 | 958,412 |
! 8 427 | 8x5 ‘ | 0976 515328 | 1443 | 190476 | 47,956 | 129,043 ! 30 | 8,800 | 145200 | 1,028,003
| 10 3.44 ( 10x4 1.102 581,856 | 1604 | 211,728 j 48,249 l 99,185 | 30 | 8,800 I 145,200 1,087.218
| | i ! : i | | ‘ | 3073633 |sum
i | | i | | 1 | 1,024,544 |Average
| | ] } % § ! | | | l |
Butler Drive to , j | 1600 } [ | | : | [ { |
40th Street |Pipe Culvert | | | ! | | 14 | 2489 | 41,067 41,067 |
i 2 1 80,000 ; l | | | |
| 1 ! ! | | ! !
52nd Street to | 1350 | | | | | | i
Berneil Wash 6 6.47 - i | | ! ! ; | | | |Eliminated (No Chart)
| 8 459 8x5 } | 0976 | 263520 | 1443 \ 97.403 : 24523 | 65988 | 30 | 4500 | 74.250 i 525,683 |
! 1 376 | 10x4 | | 1102 287540 | 1604 | 108270 | 25184 | 50,720 | 30 | 4500 | 74250 | 555964
[ | i | | | i | | -
i ! ! ! ! | | | ! | 1,081,647 |Sum
‘j [ \5 l \ | i 1 540,824 rAverage
i | | i i H i
lssm Street to i 1900 [ ‘[ ‘ : | | | |
Cherokee Wash {6 598 | 6x6 | | 0802 | 304760 127.8 | 130810 32513 | 117078 | 30 | 6333 | 104500 | 689,767 |
{ 8 4.36 ! 8x5 f ! 0976 370,880 l 1443 ! 137,085 | 34,514 | 92,872 E 30 1 6,333 ] 104,500 739,851 “
| 10 3.51 ‘y 10x 4 | i 1102 418,760 | 160.4 | 152,380 [ 35,445 | 71,383 ; 30 : 6,333 | 104,500 | 782,488 |
| 1 ! i ! | | g { { | 2212,085 |Sum
' ’ | ‘ | [ ! : l | 1 ‘ ; 737,362 ’Avevage
i | | | | | |
Sub Total $4,754,386
|Quantities Cost Unit
Concrete 200.00 cuyd
Stee! 0.50 lbs
Road Removal | 250 sqyd
Road Replacement | 14.00 sqyd
24" Pipe | 5000 Linft
30". Pipe | 55.00 Linft
36" Pipe | 65.00 Linft
Trench : 3.50 cuyd
Backill i 13.00 cuyd
Miscellaneous | Quantity _{Unit Cost [Totai Cos!
| |
Headwalls (each) | 4 3500 | 14000
| Junction Box {each) | | 3,500 | 3,500
Manholes (each) | 20 1,500 | 30,000
[ Inlets (each) : 20 1,500 | 30,000
Channels {cuyd) l 5000 5{ 25,000
Energy Dissipator | 1 15,000 | 15,000
Tatum Crossing | 1 50.000 | 50.000

Sub Cost 167,500 GRAND TOTAL & 4,921.886
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' PROJECT NO. 2878
STORM DRAIN ANALYSIS
Doubletree Ranch Road
l 100-Year With NO Detention
REACH SPAN | DEPTH | SIZE [LENGTH QUANTITIES/PRICE (Per Linear Ft) — ] ROAD REMOVAL & TOTAL COMMENTS
ifty (fty (4i9] {FTy {Concrete Sup Steel Sub Trench | Backl! REPLACEMENT COST
(cuyd} Cost (lbs) Cost ($) ) (Width) | (sqyd) [Sub Cost $)
i i ! i |
I Indian Bend Wash | ‘, | 1500 i ' | | i
to S56th Street i 2-8 P71 2-8x8 1.892 567,600 | 337.1 | 252825 | 58.118 | 137,280 45 7500 { 123,750 | 1,139,573
| 2-10 | 558 |2-10x6: 2270 | 681000 | 330.7 | 248025 | 57,750 | 92430 | 45 | 7500 | 123.750 | 1.202,955
2-12 | 4866 - i ! i ! ! Ehminatea (No Chart;
! i i { |
g | - | | | | | | ! Eliminated (Depth > Span)
10 | 962 10x10 | 1622 | 486500 | 206.4 | 154800 | 46673 | 190710 | 42 7,000 | 115500 | 994283
12 | 784 12x8 | 1.803 540,900 ’ 131.2 L 98,400 | 45518 | 137,280 40 6667 | 110,000 | 932098
{ | } i i | | 4268908 |Sum
; | \ | 1,067,227 |Average
| i | i
56th Street to | { | 1155 | | | ¢
Via La Serna Channel 2-8 | 6.91 2-8x7 | 4.892 *1 790.1 | 456,283 1 41,314 | 87,537 43 5518 | 91,053 1,806,239 |
I 2-10 543 |2-10x6; 61222 [EreersEeEty 894.7 | 516,689 !w 44468 | 71171 45 5775 | 95288 | 2164897 |
| 2-12 | 4.55 - | | i | | {Eliminated (No Chart}
| 8 | 1230 - | | | { { |Eliminated (Depth > Span)
{10 | 935 | 10x10 | 1622 | 374682 | 2064 | 119196 | 35938 | 146847 | 42 | 5390 | 88935 | 765598
2 Y 12x8 1.803 416,493 | 3132 | 180,873 | 35,048 ‘[ 105,706 40 5133 | 84,700 | 822820
! ! ; ! | 5559554 |Sum
t | { | | ! | l 1,389,889 |Average
Via La Serna Channel| | | 1165 i { | | {
to 52nd Street 2-8 | 478 2-8x5 ! 1.642 382586 | 2843 | 165605 | 34.740 | 56,945 39 5048 | 83298 | 723174
| 2-10 | 383 2-10x4 2.067 481611 | 3100 | 180575 | 36,698 | 43,769 41 5307 | 87569 | 830222
| 2-12 | 325 - [ ‘ | | |Elminated (No Chart)
! | ! ! | | i i
| 8 | 828 - ! | | |Eliminated (Depth > Span)
10 i 644 10x7 | 1.343 312,819 | 1825 | 106,306 | 28.991 88,295 36 4660 | 76,890 } 613,402 ‘
| 12 | 535 - i { ; | |Ehminated (Nc Chart)
i ‘ ! | i | 2,166,797 |Sum
; | | | ‘ ‘ 722266 |Average
52nd Street i | 2465 | ; E ‘
to Tatum Boulevard | 8 | 465 8x5 0976 | 481.168 | 1443 | 177,850 | 44,777 | 120489 | 30 8217 | 135575 | 959,859 |
10 | 373 10x 4 1.102 543286 t 160.4 | 197,693 | 459885 | 82610 3C 8217 | 135575 | 1,015,149
12 | 347 - | | | | { |Eliminated (No Chart)
| H | | | | 1975007 |Sum
| i | | | 987504 |Average
Doubletree Ranch Rd| [ | 2640 i | | |
to Butler Drive i 6 | 6860 - ! i | | |Eliminated (Depth > Span)
ﬁ 8 1 478 85 0976 515328 1443 | 190476 | 47956 | 129,043 30 8.800 | 145200 | 1.028.003 |
| 10 | 3.83 10x 4 i 1.102 581,856 160.4 | 211,728 | 48,248 J 99,185 30 8,800 | 145200 | 10872186 |
‘ ‘ ! i ’ 2115221 [sum
| | | ’ ; | 1,057,610 |Average
! ! 1
Butler Drive to | i | 1600 | ’ | | | }
49th Strest | Pipe Culvert, ! ! i | | {
4 | I 152,000 | | 18 | 3200 | 52800 | 204800 | ;
{ i { i { | !
52nd Street to [ | | 1350 ? E [ [ ‘ S
'Bemeﬂ Wash 3 | 6.47 = | i i { | i |Eliminated (Depth > Span)
‘ 8 469 8xX5 | 0978 263520 | 1443 | 97,403 t 24523 } 65,988 30 4,500 74250 525683 |
| 10 3.76 10X4 1.102 297540 | 1604 | 108270 | 25,184 | 50,720 30 4,500 74,250 555,964
| | ! | ‘ ‘ | ‘
i i i i | i 1,081647 {Sum |
i ! i i ! | ‘ 540,824 !‘Average i
|
S6th Street to ’ ‘ 1900 | I | | (Oveﬁ\ow from Cherokee Wash i
Cherokee Wash i € 598 exe | 0.802 304760 | 137.8 | 130810 | 32518 ! 117.078 30 6.333 | 104500 | 689.767 ! |
o8 436 8X5 | 0976 | 370880 | 1443 | 137.085 | 34514 | 92872 | 30 | 6333 | 104500 | 739851 | i
’ 10 351 10X4 | 1.102 418,760 J 160.4 | 152,380 | 35445 | 71,383 30 6,333 104,500 782,468 | f
i ! ! | | ! I 2,212,085 |Sum }
I ‘w ’ ; : [ ; i 1 737,362 |Average |
| i i i i | j
Sub Total $6,707,480
[Quantities [ Cost 1 Unit
Concrete { 20000 | cuyd
Steel | 050 | s
Road Removal | 250 | sqyd
Road Repiacement | 1400 | sqyd
48" Pipe | 9500 | Linft
Trench ] 3.50 ! cuyd
Backfill | 1300 | cuyd
Miscellaneous Quantity Unit Cost Total Cost
Headwalls (each) | 6 | 5.000| 30000
Junction Box (each) | 2 | 5000 10,000
Manholes (each) | 30 | 2000 | 60,000
Inlets (each) | 30 2,000 60,000
Channels (cuyd) | 5000 | 5| 25000
Energy Dissiaptor ' 1 | 20,000 | 20,000
Tatum Crossing 1 | 80,000 | 80,000
Sub Cost 205,000 GRAND TOTAL $6.912,480



DOUBLETREE RANCH ROAD

l PROJECT NO. 2878
STORM DRAIN ANALYSIS
I Doubletree Ranch Road
10-Year With Detention
REACH CULVERT} LENGTH QUANTITIES/PRICE (Per Liinear Ft) ROAD REMOVAL & TOTAL COMMENTS
SIZE Concrete Sub Steel Sub Trench Backfilt REPLACEMENT COST
(ft) (FT) (cuyd) Cost (lbs} Cost {$) ($) (Width) (Sqyd) | Sub Cost ($)
Indian Bend Wash 6x5 1500 | 0.746 223,800 123.0 92,250 | 23310 73,320 28 4,667 77,000 ! 489,680
to 56th Street 8x4 ! 0908 | 272.400 138.8 104,100 | 24518 | 56,355 28 4667 77.00C ! 534.373
10x3 i 1.022 306,600 151.4 113,550 | 24,885 41,535 28 4,667 77.000 563.570
| 529,208 |Average
| | ]
56th Street to 6x4 1185 0.691 169,621 104 4 60,291 | 16,170 43,393 26 3,337 | 55,055 | 334,530
Via La Sermma Channei 8x3 | 0.841 194.271 123.8 71,495 | 16,776 31.882 26 3337 | 55.055 \ 369,579
I 6 | 231,000 ; 26 3337 | 55,055 286.055
i i i 330,055 |Average
‘ E
Via La Serna Channel 6x3 1165 | 0.635 147,955 S0.0 52,425 | 14518 32,259 24 3,107 | 51.260 298,415
to 52nd Street i
6 ! 233,000 ! 26 3,366 55,532 288 532
| ; 293,473 |Average
52nd Street to 2 2465 1 123.250 i 14 3834 | 63.268 186518
Tatum Boulevard ‘ | f
Doubletree Ranch Rd 45 2640 | 316,800 21 6,160 101.640 418,440
to Butler Drive !
i ]
1 |
I Butler Drive to 2 1600 | 80.000 14 2489 | 41,067 121,067
49th Street :
i |
52nd Street to 4 1350 | 148,500 19 2850 | 47.025 195.525
I Berneil Wash ! !
56th Street to 45 1900 | 228.C00 | 21 4433 | 73.150 301.150
Cherokee Wash l ‘
i |
Sub Cost $2,375,435
lQuam‘mes Cost Unit
Concrete 200.00{ cuyd
Steel 0.50 lbs
Trench 350 cuyd
Backfil! 13.00] cuyd
24" Pipe 50.00f Linft
48" Pipe 110.00 Linft
54" Pipe 120.00 Linft
72" Pipe 200.00] Linft
Road Removal 250| sqyd
Road Replacement 14.00] sqyd
[Misceltaneous Quantity {Unit Cost |Total Cost
Headwalis (each) 4 2,500 10,000
Junction Box (each) 1 2,500 2,500
Manholes (each) 25 1,500 37,500
inlets (each) 20 1.500 30,000
Channels (cuyd) 5000 5| 25000
Energy Dissipator 1 10,000 { 10,000 |
Tatrum Crossing 1 40,000 | 40,000 1

Sub Cost 155,000 GRAND TOTAL $2,530,435 ; |

?
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I PROJECT NO. 2878
STORM DRAIN ANALYSIS
Doubletree Ranch Road
I 10-Year With NO Detention
REACH SPAN DEPTH SIZE LENGTH QUANTITIES/PRICE (Per Linear Ft) ROAD REMOVAL & TOTAL COMMENTS
(fty (f) {fty () ConcteteL Sub Steei Sub Trench | Backfili REPACEMENT COST
(cuyd) Cost (lbs} Cost () ($) (Width) T (sqyd) [ Sub Cost ($)
l S6th Street ‘ | 1500 ‘; : ‘ |
5 6.02 - i : i |Eliminated (Deptt
8 | 438 8x5 0976 | 292.800 1443 | 108,225 | 27243 | 73.320 30 5,000 82,500
10 | 353 10x4 1.102 | 330,600 1604 | 1206,30C | 27,983 | 56,355 30 5,000 82500 |
! | ! i | 1.201.830 |Sum
| | 800915 iAverage
I Channel Ditch | 1155 | | | |
€ ! 588 6x6 ! 0.802 | 185262 1378 | 79580 | 19,768 | 71,171 30 3.850 €3.525 419305
8 428 8x5 | 0976 | 225456 1443 | 83,333 20981 | 56,456 30 3,850 63,525
10 ! 345 10x4 1.102 | 254562 1604 92631 | 21547 43,383 30 3.850 63.525 S
I | | i i ! | 1,344,715 | Sum
H ! i 443238 Average
i 1 | | | |
52nd Street 1165 ! ! i | |
6 4.03 6x5 0.746 | 173818 123.0 J 71648 | 18,104 | 56,945 28 3.624 | 59.803 380,318
\ 8 | 302 8x4 G508 | 211,564 138.8 ! 80,851 | 13,042 | 43,769 28 3,624 538,803
| 10 I 248 10x3 i 1.022 1 238,126 151.4 ‘ 88,191 | 19,327 ‘ 32,259 28 | 3.624 | 59803
| | i i { i | Sum
| | ! | ! | 411018 |Average
i | | | I |
Tatum Bivd ‘ ! 2465 | 3 ! ! ! !
6 | 238 6x3 | 0635 |313085| 900 | 110925 . 30,714 1 68,256 24 | 6573 | 108460 631,410
i 8 P18 - i ! i i i | | Eliminated (No Chart
' | 10 | 152 - ! | } | | ! Eliminated (No Chart,
| Pipe Cutvert| | | | ; | |
| 55 i | 419,050 i 1 { 21 | 5752 | 94,903 5§13.953
* .‘ { l j g | ? 1145362 (Sum
i i i i i H i 572681 iAverage
1 I ] ‘ | ‘! | | |
Mockingbird Ln J 2640 i i i i |
5 239 6x3 | 0635 | 335280 | 900 ! 118,800 | 32,894 | 73,102 24 | 7040 | 116,160 676.236
[ 8 | 185 - | | | f | ! |Enminated (No Chart)
| 10 155 - i ! " ! i |Eliminated (Nc Chart
| { | | i |
i Pipe Culvert . { ! ! i
| 55 ; | 448,800 | 24 | 7040 | 116,160 | 584960 |
! i : | 1.241.196 iSum
| | | | 620,598 | Average
i i |
Butler Drive to | { 1600 | ! | i | |
49th Street { Pipe Cuivert i i f i
3 2 [ I | 80,000 { i | 14 | 2488 41067 121.067
i | i 1
52nd Streetto | ! 1350 | ; f i i | [
Bemeil Wash | 5 l i : |
l ! | 162,000 f i | 21 | 3150 | 51975 | 213975 |
" | | | | | ;
56ti Street to : 1806 | i ! i i " ! {Overfiovi from Cherokee Wash
Cherokee Wash | Pipe Culvert | | | 228,000 | i | 21| 4433 | 73150 301150 |
P45 ] i i ! ! | ! w
s - = | | \ | | |
Sub Total  $3,289.642
l Quantities ] Cost | Unit
Concrete | 260.00 ‘ cuyd
Steel | 0.50 | Ibs
Road Removal | 250 | sqyd
Road Replacement ‘ 140C | sqyd
I 24" Pipe ; 50.00 J Linft
54" Pipe 120.00 Linft
66" Pipe l 170.00 | Linft
Trench ! 3.50 | cuyd
Backfill | 13.00 | cuyd
Miscellaneous |Quantity _ [Unit Cost | Total Cost
Headwalls (each) | 6 | 4000 24000
Junction Box Each)| 2 | 4,000 8,000
Manholes (each) 35 ‘ 1,500 52,500
inlets (each) ! 35 | 1500 52,500
Channels (cuyd) | 5000 | 5 25,000
Energy Dissipator ! 1 | 12,000 12,000
Tatum Crossing { 1 | 50,000 50,000
Sub Cost $174,000 GRAND TOTAL $3.463642 1-29-95 WSS
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PRELIMINARY COST ESTIMATE SUMMARY
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PROJECT NO. 2878

ALTERNATIVES

LAND

STORM

DETENTION

ENGINEERING

SUB UTILITY CONSTRUCTION] CONTINGENCY TOTAL
ACQUISITION DRAIN BASIN TOTAL RELOCATIONS DESIGN ADMIN. PROJECT
CONST. CONST. CONST. Includes: Includes: COSsT
Civil Inspection
Geotechnical Survey
Landscape Testing
Structural
Survey
15% of Land
20% of 10% of 20% of Acquisition &
Construction | Construction Construction Construction
(%) (%) ($) ($) (9) (%) ($) ($) (%)
(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) 10-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 675412 1,360,824 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




DETENTION BASINS

CONSTRUCTION COST SUMMARIES
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PROJECT NO. 2878

DETENTION

AREA

LAND

CLEARING/ EXCAVATION STRUCTURAL EROSION FENCE OUTLET TOTAL COMMENTS
BASIN COST CRUBBING FILL CONTROL WEIR COST
NO. (Acres ($1850/Acre] (cuyd) ($8/cuyd) (CUYD) | ($13.00) (sqyd) ($.30/sqyd)] (linfty J($S/Linf) J(Lump Sum ($)
1 Eliminated-small volume
1A 1.5 2,775 7,900 63,200 1,600 20,800 7,260 2178 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 | 19,260 5,808 20,000 291,108 |City of Phoenix-Mauntain 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 | 21600 20,000 479,798
9 25 305,000 4,625 15,000 120,000 0 0 12,100 3,630 1,250 | 11,250 20,000 159,505
10 4 722116 7,400 26,500 212,000 6,200 80,600 19,360 5,808 1,700 | 15300 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 Subtof
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 1 66,000 20,350 80,000 640,000 2,890 37,570 53,240 | 15972 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 15300 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 108000 240000 $3.409298 GRAND TOTAL




DOUBLETREE RANCH ROAD
PROJECT NO. 2878

CONSTRUCTION COST (ADOT 1991)

Clearing and Grubbir (49 acres)

Acres Bidder #1 Bidder #2 Bidder #3 Average $ Location Comments
110 500 3500 500 1500 Desert View
10 1500 100 5000 2200 Superstitution
Sum Total 1850 Used

Excavatior (326,276 cuyd)

cuyd Bidder #1 Bidder #2 Bidder #3 Average $ Location Comments
8861 4 26 3.75 3.45
4805 3 5.3 9.87 6.06
2990 25 2 2.5 2.33
178 12 5 50 22.33
30 15 5 5 8.33
130 5 2.6 S 5.53
376 3 35 4 3.50
1 70 35 50 51.67
3630 7 5 3 5.00
14035 2 25 175 208 SheaBlvd
568 12 10 5 9.00
150 T 8.8 10 4 7.60
83030 425 2 1.5 2.58 48th St-Priest
30836 3.5 2.55 4 3.35
1470 10 6 4 6.67
35 16 11.3 12.71 13.34
29 13 20 46 26.33
55 12 25 25 13.17
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
588 5 2 10 567
2426 6 275 2 3.58
34 20 12 20 17.33
160 5 12 1 6.00
38432 1.5 25 1.5 1.83 Pima
48400 1.6 1.5 1.5 1.53
110 12 10 5 3.00
124 8.75 6.52 3 6.09
1380 3.34 2.5 5 3.61
4 25 25 8.5 19.50
924 2.5 6 6 4.83
10740 25 25 2 - 2.33 Pima
3110 3 3.05 5 3.68
957 3 3 25 2.67 Maricopa Rd



l 298000 2.83 2.65 1.8 2.43 Maricopa Rd
175 74 35 12 18.00
50 30 20 30 26.67
I 20 15 35 30 2667
60 30 20 30 26.67
30 30 20 30 26.67
315 7 5 4 5.33 Maricopa Rd
I 110 10 5 4 6.33 Maricopa Rd
135 9 5 4 6.00 Maricopa Rd
117 10 5 4 6.33 Maricopa Rd
l 150 8 5 4 567 Maricopa Rd
SUM 500.59
Avg. Cost 10.65
I 7.31 Used 8.00
Shading 3.96
l Reinforced Concrete Pipe
18" Class IV
l Linft Bidder #1 Bidder #2 Bidder #3 Average $ Location Comments
49 50 100 80 76.67
384 26 40 30 32.00
l 1145 30 50 47 42.33
610 22 67 36 41.67
50 130 80 70 93.33
l 25 48 S0 55 64.33
60 37.5 45 60 47 50
837 B 40 333 34.77
l SUM 4326
Avg. Cost 54.08
24" Class Il
l 485 40 50 40 43.33
1482 36 40 36 37.33
479 25 45 36 35133
l 74 70 25 83  59.33
814 43 50 58 50.33
1380 40 40 45 41.67
1689 45 50 50 48.33
I 28 45 60 100 68.33
77 70 100 70 80.00
5133 38 35 43.3 38.77
I 116 40.15 35 40 38.38
SUM 541.15
Avg Cost 49.20 Used 50.00
l 30" Class lll
1649 455 60 46 50.50
221 36 57 48 47.00
l 183 55 45 50 50.00
1108 60 60 67 62.33
l 1043 38 40 444 4080 }
|
\
|
l |




l 80 482 45 120 71.07
SUM 321.7
Avg Cost 53.62 Used 55.00
I 36" Class Il
72 73 70 68 70.33
496 48 60 66.5 58.17
l 188 51.34 50 95 65.45
SUM 193.95
Avg Cost 64.65 Used 65.00
l 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 11067
246 70 100 100 90.00
I 104 117 125 90 11067
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
1183.167 Sum
l 107.5606 Average Used 110
54" Class Il 11, IV
l 234 95 120 100  105.00
50 68 135 150 117.67
50 125 80 149  118.00
I 58 96 135 122 11767
527 120 180 100  133.33
839 139 110 110  119.67
SUM 711.33
I Avg Cost  118.56 Used 120.00
60" Class I, llI )
l 1245 145 75 144 12133
50 140 140 1 93.67
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 16567
I 86 225 300 235  253.33
80 145 200 200 181.67
SUM 600.67
l Avg Cost  200.22 Used 200.00
Outlet Structure
l 1 1924 2500 1500 1974.67




1

2665

Structural Concrete Class S F'c = 3000

845
1798
1722

86
67
2268
1013

234
2230

340

210

106

167

102

575

19

387

432
3730

538

219

214

141

525

286

217
1085
1137
6366

150

89

187

102

350

381
1660

289

167

362
1334

88

121
3895

640

346

107

239
3464

236

143
129.06
145
150
370
110
190
210
110
150
110
181.59
150
215
110
214.11
225
140
110
140
110
169.11
150
115
110
1569.91
200
110
100
250
110
159.91
110
159.91
140
110
105
110
159.91
130
170
150
117
130
140
180
150
110
100

3500 4000
SUM

Avg Cost

160 200
S0 140
160 170
150 110
340 330
130 440
220 200
160 175
200 132
248 185
125 140
125 115
135 110
190 230
125 140
125 150
185 350
125 110
140 110
200 161
125 140
125 115
150 110
125 100
125 140
125 115
180 220
200 100
110 85
365 162
150 140
125 115
135 140
125 115
125 110
160 100
127 160
125 140
125 115
115 105
150 135
150 110
150 125
210 14461
125 110
175 135
130 110
140 110
100 121.25

3388.33
5363.00
2681.50

167.67
119.69
158.33
136.67
346.67
226.67
203.33
181.67
147.33
194.33
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
136.67
101.67
259.00
133.33
133.30
128.33
133.30
125.00
123.33
130.67
125.00
133.30
116.67
151.67
136.67
130.67
161.54
125.00
163.33
130.00
120.00
107.08

Used 3000.00




l 147 170 130 110 136.67
378 110 175 110  131.67
411 150 135 138  141.00
I 510 140 135 123 13267
530 105 125 137  122.33
SUM 8084.12
I AvgCost 149.71 Used 200.00
Headwall
4 2000 4000 2000 2666.67
l 2 2000 4000 2000 2666.67
2 1000 1500 2000 1500.00
2 4000 1500 3200 2900.00
2 5500 6500 10500 7500.00
I 2 5000 1500 5000 3833.33
1 15502 18218 10000 14573.33
1 4000 1500 3200 2900.00
I 1 3000 1800 2100 2300.00
1 15502.99 16000 10000 13834.33
2 2200 2000 3000 2400.00
l 1 3300 2000 2000 2433.33
1 3500 5000 1500 3333.33
1 3000 2500 2500 2666.67
SUM 65507.66
l Avg Cost  4679.12 Used 5000.00
Reinforcing Steel |
I 127340 0.31 0.35 0.35 0.34 |
83794 0.54 0.35 0.3 0.40 |
406600 0.3 0.32 0.3 0.31
I 11099 0.3 0.28 0.25 0.28
631900 0.3 0.3 0.28 0.29
632586 0.31 0.32 0.3 0.31
523664 0.3 0.3 0.3 0.30
' 423200 0.26 0.3 0.27 0.28
2091460 0.3 0.3 0.29 0.30
514420 0.32 0.27 0.33 0.31
l 70730 0.38 0.35 0.3 0.34
37112 0.32 0.35 0.32 0.33
12395 0.38 0.35 0.3 0.34
21199 0.35 0.28 0.25 0.29
l 399510 0.26 0.3 0.27 0.28
98940 0.32 0.35 0.32 0.33
2754 0.38 0.35 0.3 0.34
l 58240 0.32 0.3 0.5 0.37
60763 0.35 0.28 0.25 0.29
1425878 0.31 0.32 0.3 0.31
I 254425 0.3 0.3 0.29 0.30
34771 0.32 0.35 0.32 0.33
27511 0.38 0.35 0.3 0.34
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
l 27732 0.38 0.35 0.3 0.34




1543570
564100
895903
159729

12000
23807
13900
44969
51839
908985
102734
21450
45454
180186
16023

1162540

308100
50555
33800

1369242

57250
20698

160365
62100
79500
65000

3288

Seeding

5
28
2
3
20
116
5
4

2
36
1

0.25
0.31
0.26

0.3
0.32
0.38
0.32
0.38
0.36
0.31

0.3
0.32
0.38
0.35
0.35
0.31

0.3
0.35
0.35
0.31

0.3
0.35
0.31

0.3

0.3

0.3

0.3

1150

700
1500
1200

880

725
1100
1411
1500

700
1500
4200

758
2563
1000
1500
2200
2200
1572
1100
1300
1300

800

0.28
0.32
0.3
0.3
0.35
0.35
0.35
0.35
0.28
0.32
0.3
0.35
0.35
0.28
0.28
0.32
0.3
0.28
0.28
0.32
0.3
0.28
0.32
0.3
0.3
0.3
0.3

1150
850
1500
1800
925
860
1160
1240
1700
850
1700
3916
800
1600
750
1478
1800
2000
2000
996
1250
1250
800

0.25
0.3
0.27
0.29
0.32
0.3
0.32
0.3
0.25
0.3
0.29
0.32
0.3
0.25
0.25
0.3
0.29
0.25
0.25
0.3
0.29
0.25
0.3
0.29
0.29
0.29
0.29
SUM
Avg. Cost

1320
690
1800
1800
890
700
1000
1200
2000
680
2000
4000
750
2100
739
2000
2000
2400
1350
1000
2000
2000
760

0.26
0.31
0.28
0.30
0.33
0.34
0.33
0.34
0.30
0.31
0.30
0.33
0.34
0.29
0.29
0.31
0.30
0.29
0.29
0.31
0.30
0.29
0.31
0.30
0.30
0.30
0.30
16.79
0.31

1206.67
746.67
1600.00
1600.00
898.33
761.67
1086.67
1283.67
1733.33
746.67
1733.33
4038.67
769.33
2087.67
829.67
1659.33
2000.00
2200.00
1640.67
1032.00
1516.67
1516.67
786.67

Used .50



96 589.72 700 600
588 SUM
Avg. Cost/Acre
Avg. Cost/ sqyd

Chain Link Fence

3315 9.32 7.6
60 12 12 15
24129 55 6 6
35 10 20 25
4190 8 7.5 7.5
4649 7 10 7
6898 S B 5
892 6.2 15 7
SUM
Avg. Cost
Channel Excavation (cuyd)
8496 1.5 2 3
14520 1.5 2.5 175
802800 2.2 ! 2.1
725 9.86 35 6
Sum
Avg Cost

629.91
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

217
1.92
2.43
6.45
12.97
3.24

Used .30

Used 9.00

Used 5.00




|ADLE O

PROJECT NO. 2878
Doubletree Ranch Road Storm Drain System (Diversion of Cherckee Wash)
l 100-Year With NO Detention
REACH DISCHARGE| SLOPE SIZE LENGTH QUANTITIES/PRICE (Per Linear Ft) ] ROAD REMOVAL & TOTAL
(Q) (ffty s} (FT) [Concrete Sub Steel Sub | Trench | Backfill REPLACEMENT COST
{cuyd) Cost (Ibs) Cost ($) $) (Width) | (sqyd) [Sub Cost (%)
1 |
I Indian Bend Wash 3533 0.0063 3-10x6 | 1600 3.258 1,042.560 4749 | 379.920 | 86.688 96,532 56 ‘ 9.856 164 267 1,772,027
to 56th Street { !
i‘ |
56th Street to 3011 0.0045 3-10x6 i 1300 3.258 847,080 4749 \ 308,685 | 70.434 80.106 56 | 8.089 133,467 1.439.772
Via La Serna Channel ! |
| {
| %
Via La Serna Channel 2947 0.0071 2-10x7 I 1300 2372 616,720 3558 231,335 | 54.600 898,527 47 6.789 112.017 1.113.198
I to 52nd Street I E i
| |
| | |
52nd Street 744 0.0092 8x5 ;’ 2465 0.976 481,168 144.3 ; 177,850 | 51,161 120,489 30 , 8,217 135,575 966,243 [
to Tatum Boulevard | | |
| | { {
l Tatum Boulevard to 721 0.02 8x4 783 0.908 142,193 1388 54,340 12,758 20417 28 : 2 40,194 278842 '
Concrete Channel | |
| i
Tatum Boulevard to 29 0.0098 30" 1425 15 | 2375 39,188 39,188
Tomahawk Traii ! |
]
|
Doubletree Ranch Rd 1885 0.003 2-10x7 | 2850 2372 1,257,180 3558 471,567 | 111,300 | 200,844 47 | 13,839 228.342 2,269,213
to Butler Drive i |
(52nd street) | l |
|
Buiter Drive to 1574 00133 1236 1250 1.423 355,750 188.1 117,563 | 32,069 77,025 35 I 5,000 82,500 664 906
Cherokee Wash ’
(52nd Street) | f |
: | |
Butler Drive to 101 0.0064 438" 1650 ] 18 | 3,300 54,450 54,450
l 40th Street \ .
| |
52nd Street to 320 0.002 8x5 1350 0.976 263,520 1443 ’ 97,403 24523 65,988 30 1 4500 74,250 525,683
Berneil Wash , |
§
l | |
56th Street to 374 0.0048 8x4 1900 0.908 345,040 1388 | 131,860 | 31,056 71,383 28 | 5,911 97,533 676,872
Cherokee Wash I !
5 |

Sub Total  $9,800.494

l Quantities Cost Unit
Concrete 200.00 cuyd
Steel 0.50 Ibs
Road Removal 250 sqyd
Road Replacement 14.00 sqyd
30" Pipe 55.00 Linft
48" Pipe 95.00 Linft
Trench 3.50 cuyd
Backfill 13.00 cuyd
Miscellaneous Quantity Unit Cost Total Cost

5.000 30.000
5,000 25,000
10,000 50,000
3,000 | 108,000

Headwalls (each) 6
Trash Rack 5
Junction Box (each) 5
Manholes (each) 36
Inlets (each) 36 2,000 72,000
5000
1
1

Channels (cuyd) S 25,000
| Energy Dissiaptor 50,000 50,000
| Tatum Crossing 100,000 | 100,000
I Sub Cost  $460,000 GRAND TOTAL $10,260,494




DOUBLETREE RANCH ROAD

PROJECT NO. 2878

DOUBLETREE RANCH ROAD STORM DRAIN SYSTEM

CONCEPTUAL COST ESTIMATE SUMMARY

ALTERNATIVES

STORM

N Foah s

UTILITY

LAND DETENTION SUB ENGINEERINGCONSTRUCTIONCONTINGENCY 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 2,082,099 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




DOUBLETREE RANCH ROAD

100-YEAR
NO DETENTION

RECTANGULAR
CHANNEL




Rectanqgular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 180@-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's N.eoeoo.o 0.012
Channel Slope.... ®.0079 ft/ft
Discharge........ 2341.00 cfs

Computed Results:

Deptifs : s s ssesme s 9.62 ft

VeloGilty s wwei s 24.34 fps

Flow frea........ 96.16 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 29.23 ft

Critical Depth... 11.94 ft

Critical Slope... 2.0047 ft/ft

Froude Number.... 1.38 (flow is Supercritical)

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

Ct 26708




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@@-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's Ne..... @.912
Channel Slope.... P.0078 ft/ft
Discharge........ 2341.00 cfs

Computed Results:

Depth. e veneeenn. 7.84 ft

Velocify..ooeuone 24.88 fps

Flow Area........ 94.09 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 27.68 ft

Critical Depth... 19.57 ft

Critical Slope... 0.0037 fr/ft

Froude Number.... 1.57 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 100—-Year No Detention
Solve For Depth

Given Input Data:

Bottom: Widthee. s 8.00 ft
Manning's Nn...... @.012
Channel Slope.... ®.0079 ft/ft
Discharge........ 1171.00 cfs

Computed Results:

BEpth: o ssewis somas 7.11 ft

Ve locity . en oo i 20.59 fps

Flow Ared........ 56.86 sf

Flow Top Width... 3.00 ft

Wetted Perimeter. 2221 fE

Critical Depth... 8.73 ft

Critical Slope... 0.0048 fr/ft

Froude Number.... 1.36 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10@-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's Ne.oo.. @.012
Channel Slope.... 0.0079 ft/ft
Discharge........ 1171.00 cfs

Computed Results:

Depthis-ed. o enls o 5.58 ft

Velocity..ooewoons 21.00 fps

Flow Area........ 55.75 sf

Flow Top Width... le.00 ft

Wetted Perimeter. 21.15 ft

Critical Depth... 7.62 ft

Critical Slope... 0.0036 ft/ft

Froude Number.... 1.57 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10@-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's N...... D.012
Channel Slope.... ©.0079 ft/ft
Discharges..««s. 1171.00 cfs

Computed Results:

DETE e & o Suimmie o sios 4.66 ft

Velooditiy e e s s s oo s 20.94 fps

Flow Aread........ 55.93 sf

Flow Top Width... 12.00 ft

Ketted Perimeter. 21.32 Tt

Critical Depth... 6.66 ft

Critical Slope... 9.0030 ft/ft

Froude Number. ... 1.71 (flow is Supercritical)

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



Rectangular Channel Analysis & Design
Openn Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10@-Year NO Detention
Solwve For Depth

Given Input Data:

Bot:tom Width..... 8.00 ft
Manning's n...... ®.012
Channel Slope.... 0.0052 ft/ft

)

Discharge........ 1836.00 cfs

Computed Results:

DEP e s ae s s e . 12.30 ft

Vel oG LV & s wveis s 18.65 fps

Flow Area........ 98.44 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 32.61 ft

Critical Depth... 11.78 ft

Critical Slope... ®.0058 ft/ft

Froude Number.... ©.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
laestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 100—-Year NO Detention
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's Meeeoo.. B.012
Channel Slope.... @.0052 ft/ft
Discharge.s«ss s« 1836.08 cfs

Computed Results:

Depth..voeeuenn.. 9.35 ft

Veloeltys s ausvnss 19.63 fps

Flow Ared........ 93.55 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 28.71 ft

Critical Depth... 19.15 ft

Critical Slope... 0.0043 ft/ft

Froude Number.... 1.13 (flow is Supercritical)

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



Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@0-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 12.90 ft
Manning's M. ... 0.012
Channel Slope.... 0.0052 ft/ft
Discharge........ 1836.00 cfs

Computed Results:

Depth:: o ees 5ok ok 7.64 ft

Velocity: . &Ll gas 20.03 fps

Flow Area........ 91.65 sf

Flow Top Width... 12.00 ft

Ketted Perimeter. 27 .27 ft

Critical Depth... 8.99 ft

Critical Slope... ?.0034 ft/ft

Froude Number.... 1.28 (flow is Supercritical)

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




Rectanqular Channel

Analysis & Design

Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 1@0-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's n...... @.012
Channel Slope.... @.0052 ft/ft
Discharge........ 918.00 cfs

Computed Results:

Depth..ee:ceaanas 6
Velocity...oeonns 16
Flow Area........ 55
Flow Top Width... 3.
Wetted Perimeter. 21
Critical Depth... T
Critical Slope... @
Froude Number.... 1.

.91 ft
.60 fps
.31 sf

oo ft

83 Tt

42 ft

0044 fr/ft

11 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 12@-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's N...... 2.912
Channel Slope.... @.0052 ft/ft
Discharge........ 918.00 cfs

Computed Results:

Depthii: . s 5 » e 5 s 5.43 ft

Velocity......... 16.90 fps

Flow Area........ 54.32 sf

Flow Top Width... 19.00 ft

Wetted Perimeter. 20.86 ft

Critical Depth... 6.40 ft

Critical Slope... 2.0034 fr/ft

Froude Number.... 1.28 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10@—-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... 0.012
Channel Slope.... 0.0052 ft/ft
Discharge........ 918.00 cfs

Computed Results:

Depthice o ws &4 500 o0 4.55 ft

Velocity:% ..vasis 16.83 fps

Flow Ared........ 54.56 sf

Flow Top Width... 1z2.00 ft

Wetted Perimeter. 21.09 ft

Critical Depth... 5.66 ft

Critical Slope... 0.0029 fr/ft

Froude Number.... 1.39 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@@-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's nN...... 0.012
Channel Slope.... 0.0069 ft/ft
Discharge........ 1321.00 cfs

Computed Results:

Depthieeses oaseses 8.28 ft

Veloeiti: e« ssevnns 19.93 fps

Flow Area........ 66.27 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 24.57 ft

Critical Depth... 9.46 ft

Critical Slope... ©.0050 ft/ft

Froude Number.... 1.22 (flow is Supercritical)

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:
Comment:
Solwve For Depth

Given Input Data:

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

Computed Results:
Depth: s cnnss saens
Velocityes s ausms
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Doubletree Ranch Rd

120-Year No Detention

19.20 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)

Open Channel Flow Module, Version 3.3 (c) 1991

MHaestad Methods, Inc. *

37 Brookside Rd * Waterbury, Ct 26708



Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 100-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... @.012
Channel Slope.... ®.0069 ft/ft
Discharge........ 1321.00 cfs
Computed Results: |
DEpEh s o5 o 5ne ws 5.35 T
Velocity......... 20.57 fpe
FloW Bred...sse.. 64.21 sf
Flow Top Width... 12.00 ft
Wetted Perimeter. 22.70 ft
Critical Depth... 7.22 Tt
Critical Slope... P.0031 ft/ft
Froude Number.... 1.57 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 100-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's n...... ®.012
Channel Slope.... 2.0069 ft/ft
Dischabge.s s ssves 661.00 cfs

Computed Results:

BF= i o [P PURNI L 4.78 ft

Velocity......... 17.28 fps

Flow firea........ 38.25 of

Flow Top Width... 8.00 ft |
Wetted Perimeter. 17.56 ft |
Critical Depth... 5.96 ft i
Critical Slope... ©0.0039 ft/ft

Froude Number.... 1.39 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@@-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... D.012
Channel Slope.... 0.0069 ft/ft
Dischatge: vsw s 661.00 cfs

Computed Results:

Do theswsd s sadsas 3.83 Tt

Welocityis: i ieamas 17.24 fps

Flow Aread........ 38.34 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 17.67 ft

Critical Depth... 5.14 ft

Critical Slope... ®.0031 ft/ft

Froude Number.... 1.55 (flow is Supercritical)

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



Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10@-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... ®.012
Channel Slope.... 0.0069 ft/ft
Discharges <« : oo 661.00 cfs

Computed Results:

Depthi. : coswes s seas 3.25 ft
Velocity.swens s oo 16.92 fps
Flow Aread........ 39.06 sf

Flow Top Width... 2.00 ft
Wetted Perimeter. 8.51 ft
Critical Depth... 4.55 ft
Critical Slope... 0.0027 ft/ft
Froude Number.... 1.65 (flow is Supercritical)
|

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@0-Year No Detention
Solve For Depth

Given Input Data:

Bottom lWidth..... 8.00 ft
Manning's n...... 0.012
Channel Slope.... 0.2069 ft/ft
Discharge........ 1257.00 cfs

Computed Results:

Depthas s weaie o 7.95 ft

Velocity......... 19.76 fps

Flow Area........ 63.63 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 23.91 ft

Critical Depth... 9.15 ft

Critical Slope... ©.0049 fr/ft

Froude MNumber.... 1.23 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
laestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 100-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 19.00 ft
Manning's n...... @.012
Channel Slope.... 0.0069 fr/ft
Discharge........ 1257.00 cfs

Computed Results:

Bepthi o oo aomnia - 6.20 ft

Velocity......... 20.28 fps

Flow Area........ 61.99 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 22.40 ft

Critical Depth... 7.89 ft

Critical Slope... ®.0037 ft/ft

Froude Number.... 1.44 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment:

Solwve For Depth

120-Year No Detention

Given Input Data:
Bottom Width..... 8.00 ft
Manning's N...... 0.012
Channel Slope.... ®.0069 ft/ft
Discharge........ 629.00 cfs

Computed Results:

Depthexses . P 4.60 ft

VeloCAl s o ws st 17.88 fps

Flow Ared........ 36.82 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 17.21 ft

Critical Depth... 5.77 ft

Critical Slope... 0.00839 ftr/ft

Froude Number.... 1.40 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc. * 37 Brookside Rd * laterbury, Ct 86708



Rectangular Channel

Analysis & Design

Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 1@00-Year No Detention
Solwve For Depth

Given Input Data:

Bottom-Width. . ... 10.00 ft
Manning's n...... @.9012
Channel Slope.... ¢.0069 ft/ft
Discharge.vsees s 629.00 cfs

Computed Results:

Depth............ 3.70 ft
Velocity......... 17.01 fps
Flow Area........ 36.98 af
Flow Top Width... 19.00 ft
Wetted Perimeter. 17.40 ft
Critical Depth... 4.97 ft
Critical Slope... ®.0031 ft/ft

Froude Number.... 1

Open Channel Flow Module, Vers

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

56 (flow is Supercritical)

ion 3.3 {(c) 1991




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10@-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manring s N aese D.012
Channel Slope.... 0.2069 ft/ft
Discharge........ 629.00 cfs

Computed Results:

Depth..oeeeeeenn. 3.14 ft

Velocity......... 16.67 fps

Flow Area........ 37.73 sf

Flow Top Width... 12.09 ft

Wetted Perimeter. 18.29 ft

Critical Depth... 4.40 ft

Critical Slope... Q.0027 ft/ft

Froude Number.... 1.66 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectanqular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 180-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's N...... 0.012
Channel Slope.... 2.0089 ft/ft
Discharge........ 724.00 cfs

|

Computed Results: |
.65 ft ‘
|

\

\

Pepth. .o svames 4

Velocity.eoeoeo.s 19.46 fps

Flow Ared........ 37.20 sf

Flow Top Width... 8.00 ft

ketted Perimeter. 17.30 ft

Critical Depth... 6.34 ft

Critical “Slope. .. 0.e040 ft/ft

Froude Number.... 1.59 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Mame: Doubletree Ranch Rd
Comment: 10@-Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's N...... @.012
Channel Slope.... 0.0089 ft/ft
Discharge........ 724.00 cfs

Computed Results:

Depth.....ccc.... 3.73 ft

Velocity......... 19.39 fps

Flow Area....c... 37.34 sf

Flow Top Width... 19.00 ft

Wetted Perimeter. 17.47 ft

Critical Depth... 5.46 ft

Critical Slope... 2.0032 ft/ft

Froude Number.... 1.77 (flow is Supercritical)

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




Open Channel - Uniform flow

Rectanqular Channel Analysis & Design
Worksheet Name: Doubletree Ranch Rd
Comment: 10@-Year No Detention }

Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's nN...... @.012
Channel Slope.... @.0089 ft/ft
Discharge........ 724.00 cfs

Computed Results:

Depthi.... oo ove o 3.47 TE

VeloCity..owvwins oo 19.01 fps

Flow Ared........ 38.09 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 18.35 ft

Critical Depth... 4.84 ft

Critical Slope... 0.0027 ft/ft

Froude Number.... 1.88 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: 52nd St 1900 Year
Comment: No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's N...... @.212
Channel Slope.... 0.0045 ft/ft
Discharge........ 533.00 cfs

Computed Results:

Depth..c.ooeeeenn. 6.60 ft

Velocity..ooeeonoon 13.46 fps

Flow Area........ 39.60 sf

Flow Top Width... 6.00 ft

Wetted Perimeter. 19.20 ft

Critical Depth... 6.26 ft

Critical Slope... 0.0051 ft/ft

Froude Number.... ®.92 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow |
Worksheet Mame: 52nd St 102 Year
Comment: No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft
Manning's nN...... B.012
Channel Slope.... @.0045 ft/ft
Discharges .. .o «h . 533.00 cfs

Computed Results:

Depth..ceeeeen... 4.78 ft

NVBLOCILEY o sl s o5 e 13.95 fps

Flow Area@........ 38.20 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 17.55 ft

Critical Depth... .17 Tt

Critical Slope... 0.0037 ft/ft

Froude Number.... 1.13 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel -~ Uniform flow

Worksheet Name: 52nd St 10@ Year

Comment: No Detention

Solve For Depth

Given Input Data:

Bottom Width. .« .. 10.00 ft
Manning's N...... B.012
Channel Slope.... ®.0045 ft/ft
Discharge........ 533.00 cfs

Computed Results:

Depth..eeeneenn.. 3.83 ft

Velocity. cooamws-s 13.92 fps

Flow Area........ 38.30 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 17.66 ft

Critical Depth... 4.45 ft

Critical Slope... ®.0030 ft/ft

Froude Number.... 1.25 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @6708




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 30, 1995
52nd Street
Doubletree Ranch Road

Wwss
PROGRAM INPUT DATA:
DESCRIPTION VALUE
Culvert Diameter (feet).....i. it ieeneeeeannans 5.00
FHIWA Chart Number (1,2 O0F 3) . .uee e eeeeeeeeocononnns 1
Scale Number on Chart (Type of Culvert Entrance)...... o 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feel) . ...t ieiitieineeeeeenencannns 2640 .0
Culvert: Slope (feelf per Foot)sssh ssmss ol smsbasd s s s 0.0050

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
144.0 -5.@® 5.52 -0.36 3+15 3.44 3.15 11.83

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & #Associates, Inc., 7015 W. Tidwell, #1607, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 30, 1995
52nd Street |
Doubletree Ranch Road

WSS
PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (Ffeel). :svesonmsavnvaansassessssanmesos s 5.50
FHWA Chart Number (1,2 OF 3)...cecececacaccaceacenaanans L
Scale Number on Chart (Type of Culvert Entrance)........ L
Manning's Roughness Coefficient (n-value).......cceeeu.. 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet) ... ... eeeoneeeeesocerenonooanns 2640.0
Culvert Slope (feet per TooL)i.ssciivsssnisesnnsassomsns 0.0050

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
144.0 5.00 5.11 ~3.40 2.93 3.34 2.983 11.18

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #1807, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURWVE

October 3@, 1995
52nd Street
Doubletree Ranch Road

Wes
PROGRAM INPUT DATA:
DESCRIPTION VALUE
Gillvert i Diameter (Teet) . o bk i s bt b s s sl e ol & e . 6.00
FHWA Chart Number (1,2 OF 3).ceseeeeencocsoaccnoaananens 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)..........cccu0. 0.0120
Entrance Loss Coefficient of Culvert Opening............ @.20
Culvert Length (feet) .. i.e et ieeeeeneeeenenennenns 2640.0
culvert ‘Slope (Teel per Tool)ussnm cunssss sasesne ss onesas 0.0050

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) L) (ft) (fps)
144.0 5.00 4.82 -5.13 2.79 3126 2.9 11.16

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #1867, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD
Comment: Butler Drive 10@8-year NO Detention
Solve For Full Flow Diameter

Given Input Data:

SHARAIS sl <oy ¥ is o s Tee @.0175 ft/ft
Manning's n....... 2.013
Discharge......... 100.00 cfs

Computed Results:

Full Flow Diameter..... 3.14 ft

Full Flow Depth........ 3.14 ft
Ve loe L BV« s scns s 0 12.88 fps
Flow Area......... 7.76 sf
Critical Depth.... 2.98 ft
Critical Slope.... 0.0151 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 100.00 cfs
QMAX @.94D........ 107.57 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 52nd Street 1@0-year NO Detention

Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's n...... ©.913
Channel Slope.... @.0020 ft/ft
Discharge. «.ousw . 320.00 cfs

Computed Results:

Depth............ 6.47 ft

Velocity... vuvens 8.25 fps

Flow Ared@........ 38.80 sf

Flow Top Width... 6.00 ft

Wetted Perimeter. 18.93 ft

Critical Depth... 4.45 ft

Critical Slope... 9.0050 ft/ft

Froude Number.... .57 (flow is Subcritical)

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 52nd Street 1@0-year NO Detention

Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's n...... 9.013
Channel Slope.... 9.0020 ft/ft
Discharge........ 320.00 cfs

Computed Results:

Depth............ 4.69 ft

Velocity......... 8.54 fps

Flow Ared@........ 37.49 sf

Flow Top Width... g8.00 ft

Wetted Perimeter. 17.37 ft

Critical Depth... 3.68 ft

Critical Slope... 0.0038 ft/ft

Froude Number.... 2.69 (flow is Subcritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 52nd Street 1@0-year NO Detention

Solve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... 0.013
Channel Slope.... ®.0020 ft/ft
Discharge........ 320.00 cfs

Computed Results:

Depth.c.ececee.... 3.76 ft

VeloCitY e o sv e 8.51 fps

Flow Area........ 37.62 sf

Flow Top Width... l10.00 ft

Wetted Perimeter. 17 .52 ft

Critical Depth... 347 TC

Critical Slope... 0.0032 ft/ft

Froude Number.... .77 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96728

«




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 56th St to Cherokee 100-vear N0 Detention

Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's n...... ©.013
Channel Slope.... 0.0042 ft/ft
Discharge........ 422.00 cfs

Computed Results:

Depthe..ce ssassss 5.98 ft

Velocity......... 11.75 fps

Flow Ared@........ 35.91 sf

Flow Top Width... 6.00 ft

Wetted Perimeter. 17.97 ft

Critical Depth... 5.36 ft

Critical Slope... ®.0055 ft/ft

Froude Number.... @.85 (flow is Subcritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 56th St to Cherokee 1@@-year NO Detention

Solve For Depth

Given Input Data:

Bottom Width..... 8.80 ft
Manning's n...... ©.013
Channel Slope.... @.0042 ft/ft
Discharge........ 422.00 cfs

Computed Results:

Depth............ 4.36 ft

Velocityss e s vs 12.10 fps

Flow Ared@........ 34.89 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 16.72 ft

Critical Depth... 4.42 ft

Critical Slope... ®.0041 ft/ft

Froude Number.... 1.02 (flow is Supercritical)

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



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:

Bottom Width..... 19.00 ft
Manning's n...... 2.013
Channel Slope.... ®.0042 ft/ft
Discharge. . . « os o 422.00 cfs

Computed Results:

57705 o ¢ P ST 3.51 ft

Velocity.ceeoann, 12.01 fps

Flow Ared@...eee.. 35.14 sf

Flow Top Width... 190.80 ft

Wetted Perimeter. 17.03 ft

Critical Depth... 3.81 ft

Critical Slope... ®.0034 ft/ft

Froude Number.... 1.13 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708
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Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet NMame: Doubletree Ranch Rd

Comment: 10-Year NO Detention

Solve For Depth
Giwven Input Data:

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

Computed Results:
DeptN.scecssevsees
N BELEY oo o wrs 6
Flow Area..... n e
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel Flow Module,
37 Brookside Rd * Waterbury,

Haestad Methods, Inc. *

6.00 ft
D.012
®.0089 ft/ft
196.80 cfs

2.33 ft
14.00 fps
14.00 sf

6.00 ft
p.67 Tt
3.21 ft
0.0038 ft/ft
1

.62 (Tlow is Supercritical)

Version 3.3 (c) 1991

Ct 06708
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Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 10 —Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft |
Manning's Ne..... 2.012 1
Channel Slope.... 0.0089 ft/ft |
Discharge........ 196.00 cfs |

Computed Results:

Depth..veunennn.. 1.81 ft

Velocity..oeenonn 13.53 fps

Flow Area........ 14.49 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 11.62 ft

Critical Depth... 2.65 Tt

Critical Slope... D.0030 ft/ft

Froude Number.... 1.77 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Open Channel — Uniform flow

Worksheet Name: Doubletree Ranch Rd
Comment: 10 —~Year No Detention
Solwve For Depth

Giwven Input Data:

Bottom Width..... 10.00 ft
Manning's n..... 3 0.012
Channel Slope.... 0.0089 ft/ft
Discharge..s:::«- 196.00 cfs

Computed Results:

Depthe s s sowsns o 1.62 Tt

Velocity. sovs s 12.92 fps

Flow frea........ 15.17 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 13.03 ft

Critical Depth... 2.28 ft

Critical Slope... 0.0026 ft/ft

Froude Mumber.... 1.85 (flow is Supercritical)

Rectanqular Channel fAnalysis & Design
|
|
|
|
|

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: Doubletree Ranch Rd
Comment: 1@ —-Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 6.0 ft
Manning's N...... @.012
Channel Slope.... B.0069 ft/ft
Discharge........ 357.00 cfs

Computed Results:

Depth............ 4.93 ft

Velocity..... T e 14.77 fps

Flow Bread....ce.. 24.18 sf

Flow Top Width... 6.00 ft

Wetted Perimeter. 14.06 ft

Critical Depth... 4.79 ft

Critical Slope... 0.0044 ft/ft

Froude Number.... 1.30 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Doubleftres Ranch Rd
Comment: 10 —Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 3.00 ft
Manning's Ne..... 0.012
Channel Slope.... 2.0069 ft/ft
Discharge........ 357.@0 cfs

Computed Results:

Depthl a5 s sslers s 3.02 ft

Velocity......... 14.77 fps

Flow firea........ 24.17 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 14.04 ft

Critical Depth... 3.95 ft

Critical Slope... p.0033 ft/ft

Froude Number.... 1.50 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: Doubletree Ranch Rd

Comment: 1® -Year No Detention

Solwve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's N...... @.012
Channel Slope.... ®.0069 ft/ft
Discharge........ 357.00 cfs

Computed Resulte:

Depth............ 2.48 ft

Velocity..ovowun.. 14.40 fpe

Flow Area........ 24.78 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 14.96 ft

Critical Depth... 3.41 ft

Critical Slope:.. 0.0028 ft/ft

Froude Number. ... 1.61 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * lWaterbury, Ct 26728




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment.: 1@ —Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's n...... @.912
Channel Slope.... 0.0052 ft/ft
Discharge........ 496.00 cfs

Computed Results:

Depth............ 5.86 ft

Velocity.oeoonoas 14.10 fps

FlLow Brea. ... 35.17 sf

Flow Top Width... 6.00 ft

Wetted Perimeter. 17.72 ft

Critical Depth... 5.96 ft

Critical Slope... 0.0050 ft/ft

Froude Number.... 1.3 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Heestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708



Open Channel - Uniform flow

Worksheet Name: Doubletree Ranch Rd
Comment: 16 -Year No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... g.00 ft
Manning's Nn...... @.012
Channel Slope.... p.0052 ft/ft
Discharge........ 496.00 cfs

Computed Results:

Depth...ceeeeeennn 4.28 ft

Velocity......... 14.49 fps

Flow Area........ 34.23 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 16.56 ft

Critical Depth... 4.92 Ft

Critical Slope... 0.0036 ft/ft

Froude Number.... 1.23 (flow is Supercritical)

Rectanqular Channel Analysis & Design

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@ -Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... 0.012
Channel Slope.... 0.0052 ft/ft
Discharge........ 496.00 cfs

Computed Results:

Depthaeecesesvass 3.45 ft
Velocity......... 14.37 fps
Flow Area........ 34.51 sf
Flow Top Width... 10.00 ft
Wetted Perimeter. 16.90 ft
Critical Depth... 4,24 ft
Critical Slope... 0.0029 ft/ft

Froude Number.... 1.26 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @6708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 1@ -—Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 1z.00 ft
Manning's n...... ®.012
Channel Slope.... ®.0052 ft/ft
Discharge........ 496.00 cfs

Computed Results:

Bepthini d . eis oo 2.94 ft

Velocity......... 14.05 fps

Flow Ared@........ 35.30 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 17.88 ft

Critical Depth... 3.76 ft

Critical Slope... 0.0026 ft/ft

Froude Number.... 1.44 (flow is Supercritical)

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: 18 -Year No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft

Manning's Ne.e... 0.012 |
Channel Slope.... 0.9079 ft/ft |
Discharge........ 632.00 cfs |

|
Benthiis - s aesees 6.02 ft
lelion L. L . e 17.49 fps
Flow Area........ 36.14 of ‘
Flow Top Width... 6.00 ft
Ketted Perimeter. 18.05 ft
Critical Depth... 7.01 ft
Critical Slope. . 2.0055 ft/ft
Froude Number.... 1.26 (flow is Supercritical)

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

lWorksheet Name:
Comment: 1@ -Year
Solwve

For Depth

Given Input Data:

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

Computed Results:

Bepth e s e e,
Velocity...... g
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth.

Critical Slope...
Froude Number....

Open Channel Flow Module, Version
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708

Doubletree

No Detention

P Ss 0,

Ranch Rd

8.00 ft
012
.0079 ft/ft

2.00 cfs

.39 ft
.01 fps

.10 sf

.00 ft

.77 ft

.79 ft

L0039 ft/ft

.51 (flow is Supercritical)

3.3 (c) 1991



Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Doubletree Ranch Rd
Comment: 18 —~Year No Detention
Solve For Depth

Given Input Data:

Bottom lWidth..... 10.00 ft
Manning's n...... ©.012
Channel Slope.... 0.0079 ft/ft
Discharge........ 632.00 cfs

Computed Results:

|
ft }

DEPth. e e e ennn. 3.53

Velocity.see oo 17.88 fps

Flow Ared@........ 35.34 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 7.07 ft

Critical Depth... 4.99 ft

Critical Slope... 0.0031 ft/ft

Froude Number.... 1.68 (flow is Supercritical)

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

Worksheet Name: Doubletree

Ranch Rd

Comment: 18 -~Year No Detention

Solve For Depth
Given Input Data:
Bottom Width.....

Manning's nN......
Channel Slope....

Computed Results:

DEPE R i) siolale it
Velocity.....oo...
Flow Area. . ...
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...

Froude Number....

12.00 ft
0.012

0.0079 ft/ft
32.00 cfs

3.01 ft
17.50 fps
36.12 sf
12.00 ft
18.92 ft

4.42 ft

0.0027 ft/ft

1.78 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c¢) 1991

Haectad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 0670
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Rectangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: 52nd St 1@ Year
Comment: No Detention
Solwve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Mantilng "s M. seses 2.012
Channel Slope.... 0.0045 ft/ft
Discharge........ 144.00 cfs

Computed Results:

Depthe e eeennn.. 2.39 ft
Velocity..ooenn.. 190.05 fps
Flow Area........ 14.33 sf
Flow Top Width... 6.00 ft
Wetted Perimeter. 10.78 ft
Critical Depth... 2.62 Tt

L0035 ft/ft

Critical Slope...
.15 (flow is Supercritical) |
|

Froude Number....

= S

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet: Name: 52nd St 10 Year
Comment: No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's n...... 2.012
Channel Slope.... 0.0045 ft/ft
Discharge........ 144.00 cfs

Computed Results:

Depth............ 1.85 ft

Velocity......... 9.72 fps

Flow Ared....co.. 14.81 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 11.70 ft

Critical Depth... 2.16 ft

Critical Slope... @.0029 ft/ft

Froude Number.... 1.26 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06788




Rectanqular Channel fAnalysis & Design
Open Channel — Uniform flow

Worksheet Name: 52nd St 18 Year
Comment: No Detention
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's Ne.eoso.. 0.012
Channel Slope.... ?.0045 ft/ft
Discharge.ssss s s» 144.00 cfs

Computed Results:

Depthe .. svewvess oo 1.85 Ft

Melocity...coseecs 9.29 fps

Flow Area........ 15.50 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 13.10 ft

Critical Depth... 1.86 ft

Critical Slope... 0.0026 ft/ft

Froude Number.... 1.32 (flow is Supercritical)

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




DOUBLETREE RANCH ROAD

100-YEAR
DETENTION

RECTANGULAR CHANNEL




NCW

RA

EE

’

T

i Doue

SL-LZ-11  3lva [VSTL (VALY ¥04 NOLYLNdNOD ; :
40 ON 133HS == ONI "ONIJIINIDONA OO

OMHO ™ ST A8 OV G WOy I AA L IVaO | ‘
H




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:

Bottom Width..... 10.00 ft
Manning's nNn...... 2.013
Channel Slope.... 0.0079 ft/ft
Discharge........ 1549.00 cfs

\
Computed Results:
|

Depthis « s oz sass 7«37 Tt
Velocity.oeeosoos 21.@3 fps
FLOWaBIreE o « s s sio s 73.65 sf

Flow Top Width... 10.00 ft
Wetted Perimeter. 24.73 ft
Critical Depth... 9.87 ft
Critical Slope... 0.0047 ft/ft
Froude Number.... FULL

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 180-Year WITH Detention 56th St to Indian Bd

Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Manning's nNn...... 0.013
Channel Slope.... 0.0079 ft/ft
Discharge........ 1549.00 cfs

Computed Results:

BI=Tok ot o 6.98 ft
VE1OGItY e ven e nons 21.23 fps
Flow Ared........ 72.97 sf

Flow Top Width... 12.00 ft
Wetted Perimeter. 24.16 ft
Critical Depth... 8.03 ft
Critical Slope... ®.0038 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708
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Rectanqular 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:

DoudLe
Bottom Width..... 8.00 ft
Manning's n...... 0.013
Channel Slope.... 2.9079 ft/ft
Dischatrge. « s« s a5 775.0@ cfs

Computed Results:

Bepth. ..o uoen s 5.46 ft
Ve LoB ItV sr s oo et 17.75 fps
Flow Area........ 43.67 sf
Flow Top Width... 8.00 ft
Wetted Perimeter. 18.92 ft
Critical Depth... 6.63 ft
Critical Slope... 2.0048 ft/ft
Froude Number.... FULL

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




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:

DoudL e
Bottom Width..... 10.00 ft
Manning's n...... ©.013
Channel Slope.... ©.0079 ft/ft
Discharge........ 775.00 cfs

Computed Results:

Depthscest : ausews 4.35 ft
Velocity......... 17.83 fps
FLOW Ar€a@.ca «svsss 43.46 sf
Flow Top Width... l1e.e0 ft
Wetted Perimeter. 18.69 ft
Critical Depth... 5.71 ft
Critical Slope... ®.0038 ft/ft
Froude Number.... FULL

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




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:

DOUBLE
Bottom Width..... 12.00 ft
Manning's n...... 2.013
Channel Slope.... ©.0079 ft/ft
Discharge........ 775.290 cfs

Computed Results:

Depth.eeeeeeeenn. 3.67 ft
Veloeity . iavesle 17.59 fps
Flow Area........ 44.96 sf
Flow Top Width... 12.e0 ft
Wetted Perimeter. 19.34 ft
Critical Depth... 5.6 ft
Critical Slope... 0.8032 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06728




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:

DOUBLE
Bottom Width..... 6.00 ft
Manning's N...... ®.913
Channel Slope.... 2.0052 ft/ft
Discharge........ 441.00 cfs

Computed Results:

Depth............ 5.69 ft
VElOCILEY . c suwas s o 12.93 fps
Flow Area........ 34.12 sf
Flow Top Width... 6.00 ft
Wetted Perimeter. 17.37 ft
Critical Depth... 5.62 ft
Critical Slope... ©.0056 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708



Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 1@80-Year WITH Detention Channel to 56th St

Solve For Depth

Given Input Data:

Doubee.
Bottom Width..... 8.08 ft
Manning's n...... @.013
Channel Slope.... B.0052 ft/ft
Discharge........ 441.00 cfs

Computed Results:

Bepth..eeeoeoenns 4.16 ft
VeloC ItV wm onesse 13.25 fps
Flow Area........ 33.27 &f
Flow Top Width... 8.00 ft
Wetted Perimeter. 16.32 ft
Critical Depth... 4.55 ft
Critical Slope... @.0041 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 10@-Year WITH Detention Channel fto 56th St

Solve For Depth

Given Inpuft Data:

DousL e
Bottom Width..... 10.00 ft
Manning's n...... ©.013
Channel Slope.... @.0052 ft/ft
Discharge........ 441.00 cfs

Computed Results:

BEPBH . « 55 5 5 5 255000 3.36 ft
Velocity......... 13.13 fps
Flow Area........ 33.60 sf
Flow Top Width... 10.00 ft
Wetted Perimeter. 16.72 ft
Critical Depth... 3.92 ft
Critical Slope... 0.0034 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 0678




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:

\

|

|
Bottom Width..... 8.00 ft |
Manning's n...... 0.013 |
Channel Slope.... ®.0852 ft/ft i
Discharge........ 882.00 cfs

Computed Results:

Depth....ooeeno... 7.14 ft
Velocity..... o 15.44 fps
Flow Area........ 57.12 sf

Flow Top Width... 8.00 ft
Wetted Perimeter. 22.28 ft
Critical Depth... 7.23 ft
Critical Slope... 0.0050 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06788




Rectanqular 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:

Bottom Width..... 19.00 ft
Manning's N...... 2.013
Channel Slope.... 0.0052 ft/ft
Discharge........ 882.00 cfs

Computed Results:

Deptheceeeenennnn 5.60 ft
Velocity....oounn. 15.75 fps
Flow Ared........ 56.00 sf

Flow Top Width... 10.00 ft
Wetted Perimeter. 21.20 ft
Critical Depth... 6.23 ft
Critical Slope... 2.06039 ft/ft
Froude Number.... FULL

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 180-Year WITH Detention Channel to 56th St

Solwve For Depth

Given Input Data:

Bottom Width..... 12.80 ft
Manning's N...... 0.013
Channel Slope.... @.8052 ft/ft
Discharge. : a.««u s 882.00 cfs

Computed Results:

Depth.eeeeeeenn.. _4.68 ft
VelocTtye s oo v 15.7@ fps
Flow Ared........ 56.17 sf

Flow Top Width... 12.00 ft
Wetted Perimeter. 21.36 ft
Critical Depth... 5.52 ft
Critical Slope... 8.0033 ft/ft
Froude Number.... FULL

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




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:

Bottom Width..... 8.00 ft
Manning's n...... @.213
Channel Slope.... 8.0069 ft/ft
Discharge........ 818.00 cfs

Computed Results:

Depthias weosmsen sns 6.01 ft
Velocity.cewwnnso 17.83 fps
Flow Area........ 48.95 sf

Flow Top Width... 8.00 ft
Wetted Perimeter. 20.91 ft
Critical Depth... 6.87 ft
Critieal Slope... 9.0049 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Maestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




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:

Bottom Width..... 190.00 ft
Manning's n...... 0.013
Channel Slope.... ®.0069 ft/ft
Discharge........ 818.00 cfs

Computed Results:

Deptheeeeeenenn.. 4.76 ft
Velocity......... 17.20 fps
Flow Area........ 47 .56 sf

Flow Top Width... l19.00 ft
Wetted Perimeter. 19.51 ft
Critical Depth... 5.92 ft
Critical Slope... 2.0033 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67e8




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:

Bottom Width..... 12.00 ft
Manning's n...... 0.013
Channel Slope.... 0.0069 ft/ft
Discharge........ 818.00 cfs

Computed Results:

Depth............ 4.00 ft
VeloCIEY . o orws vos 17.83 fps
Flow Area........ 48.04 sf

Flow Top Width... 12.e0 ft
Wetted Perimeter. 20.01 ft
Critical Depth... 5.25 ft
Critical Slope... 2.0033 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




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:

DOUBLE
Bottom Width..... 6.90 ft
Manning's n...... ©.013 |
Channel Slope.... 2.0069 ft/ft |
Discharge........ 409.00 cfs
Computed Results:
Depthic: . dam:an n. 4.78 ft
Velocity......... 14.27 fps
Flow Area........ 28.66 sf
Flow Top Width... 6.00 ft
Wetted Perimeter. 15.55 Tt
Critical Depth... 5.25 Tt
Critical Slope... 0.0055 ft/ft
Froude Number.... FULL

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




Open Channel - Uniform flow

Rectangular Channel Analysis & Design
|
Worksheet Name: DOUBLETREE RANCH RD

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

Solve For Depth

Given Input Data:

poysLe
Bottom Width..... 8.00 ft
Manning's n...... 0.013
Channel Slope.... @.0069 ft/ft
Discharge........ 409.0@ cfs

Computed Results:

DEpthi.ie . covsis aos _3.54 Tt
Velociby...ooe0 s 14.45 fps
Flow Area........ 28.30 sf
Flow Top Width... 8.00 ft
Wetted Perimeter. 15.08 ft
Critical Depth... 4.33 ft
Critical Slope... ©.0040 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @6708




Rectangular Channel Analysis & Design |
Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 1@0-Year WITH Detention 52nd St to Channel

Solve For Depth

Given Input Data:

DousLe
Bottom Width..... 10.00 ft
Manning's n...... 0.013
Channel Slope.... 0.0069 ft/ft
Discharge........ 409.00 cfs

Computed Results:

Depth.uie«semees s 2.88 ft
Veloeity.:cosen o0 14.20 fps
Flow Area........ 28.81 sf
Flow Top Width... 10.00 ft
Wetted Perimeter. 15.76 ft
Critical Depth... 3.73 Tt
Critical Slope... @.20033 ft/ft
Froude Number.... FULL

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




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:

pousLE
Bottom Width..... 12.00 ft
Manning's n...... 9.013
Channel Slope.... 0.0069 ft/ft
Discharge........ 409.00 cfs

Computed Results:

Deptheu..vecein s 2.47 ft
Veloedlty: ¢ «wassiw 13.79 fps
Flow Area........ 29.66 sf
Flow Top Width... 12.00 ft
Wetted Perimeter. 16.94 ft
Critical Depth... 3.30 Tt
Critical Slope... ®.0030 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 31, 1995
D
100—year /With Detention
Outlet Basin #8

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ...ttt etee it eieeeneennn.. 2.00
FHWA Chart Number (1,2 OF 3)..iieiiiiieniniinneennnnnn. il
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ ©.20
Culvert Length (Ffeet) .. uuiss saansun ssnss s sassisssienssoses 2465.0
Culvert Slope (feet per fool)..eeieie i iiinennnn. 0.0089

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (Tt) (ft) (fps)
44.0 0.00 9.15% 62.71 2.00 1.97 1.97 14.06

TATUM 1o Bw)

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 31, 1995
D
100-year/With Detention
Outlet Basin #8

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ... ittt et e e e e e eeeeeeeun. 2.50
FHWA Chart Number (1,2 0F 3) ue e eieteeeeeeneeneeeennnnns 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 2.0120
Entrance Loss Coefficient of Culvert Opening............ @.20
Culvert Lem@lth (FEet) cum s sms s ot s s ot s s mi o oesishte 2465.0
Culvert Slope (feet per foot)...oieeiiieniinn... @.0089

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(&Ts) (ft) Control Control () (ft) (L) (fps)
44.0 ®.00 4.87 5.%5 2.19 2.2%1 2.21 Q.69

TATUM To 5Z»é_

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)198
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 31, 1995
Doubletree Ranch Road
10@-year /With Detention
Outlet Basin #8

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ... ettt te ettt e e 3.00
FHWA Chart Number (1,2 0F 3) it ettt e eeeeeeennn 1
Scale Number on Chart (Type of Culvert Entrance)........ i
Manning's Roughness Coefficient (Nn=value)......oueenen... ©.0120
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Lengbh (TeeT) cu cvcmcs s omssi s s oonioinesesiome s 2465.0
Culvert Slope (feet per foot) ... ?.0089

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (f+) (ft) (fpe)
44.0 - @.00 3.61 —9..55 1..78 2.16 1:.75 19.25

_TAlum o §Zwd

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1936
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 52nd St 100 Year

Comment: With Detention
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's n...... 0.012
Channel Slope.... @.0045 ft/ft
Bischarge:..e-s s 460.00 cfs

Computed Results:

Depthi &t ue. .. 5.85 ft
VELOCIEY Yeieie s o vins 13.11 fps
Flow Area........ 35.09 sf
Flow Top Width... 6.00 ft
Wetted Perimeter. 17.70 ft |
Critical Depth... 5.67 ft
Critical Slope... 0.0048 ft/ft |

Froude Number.... .96 (flow is Subcritical)

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

Worksheet Name: 52nd St 100 Year

Comment: With Detention
Solve For Depth

Rectangular Channel Analysis & Design
|
Giwven Input Data: !

|

Bottom Width..... 8.00 ft

Manning's n...... 0.212

Channel Slope.... ©.0045 ft/ft |
Discharge........ 460.00 cfs |

Computed Results:

Depth s g wees 4.27 ft |
VEloCityeeuennnn. 13.47 fps |
Flow Area........ 34.15 sf

Flow Top Width... 8.00 ft

Wetted Perimeter. 16.54 ft

Critical Depth... 4.68 ft

Critical Slope... ©.0035 ft/ft

Froude Number.... 1.15 (flow is Supercritical)

Op
H

e
ae

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




Open Channel - Uniform flow

Worksheet Name: 52nd St 100 Year

Comment: With Detention
Solve For Depth

Rectanqular Channel Analysis & Design
Given Inpuft Data:
|

Bottom Width..... 10.00 ft
Manning's n...... ©.012
Channel Slope.... e.0045 ft/ft
Discharge........ 460.00 cfs

Computed Results: |

Depth..eueeennnn. 3.44 ft |
VeloCity.eeueeun.. 13.36 fps ‘
Flow Area........ 34.44 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 16.89 ft

Critical Depth... 4.04 ft |
Critical "Slope... ©.20829 ft/ft |
Froude Number.... 1.27 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Comment: 100-year/WITH Detention Butler Dr

Solve For Full Flow Diameter

Given Input Data:

SLOPE .« oye o sism «mme s ©.0175 ft/ft
Manning's n....... 0.013
Discharge......... 28.00 cfs

Computed Results:

Full Flow Diameter..... 1.95 ft

Full Flow Depth........ 1.95 ft
Veloeitv.. . s ainea 9.37 fps
Flow Area......... 2.99 sf
Critical Depth.... 1.81 ft
Critical Slope.... ®.0151 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 28.00 cfs
QMAX @.94D........ 30.12 cfs
Froude Number..... FULL

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




DOUBLETREE RANCH ROAD

10-YEAR
DETENTION

RECTANGULAR
CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DOUBLETREE RANCH RD
Comment: 1@0-Year WITH Detention 56th St to Indian Bd
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's n...... 0.013
Channel Slope.... ©.0079 ftr/ft
Discharge........ 418.00 cfs

Computed Results:

Deplth e'veohs sfo e 4.61 ft
Velocity..c.cun.. 15.13 fps
Flow Area........ 27.63 sf

Flow Top Width... 6.00 ft
Wetted Perimeter. 15.21 ft
Critical Depth... 5.32 ft
Critical Slope... 2.0055 ft/ft
Froude Number.... FULL

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DOUBLETREE RANCH RD
Comment: 1@-Year WITH Detention 56th St to Indian Bd
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Manning's n...... 0.013
Channel Slope.... @.0079 ft/ft
Discharge........ 418.00 cfs

Computed Results:

Depthiaessss s samas 3.42 ft
Veloeity:.o. cuses 15.28 fps
Flow Area........ 27 .36 sf

Flow Top Width... 8.00 ft
Wetted Perimeter. 14.84 ft
Critical Depth... 4.39 ft
Critical Slope... ©.0040 ft/ft
Froude Number.... FULL

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

:




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DOUBLETREE RANCH RD
Comment: 1@-Year WITH Detention 56th St to Indian Bd
Solve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... @.013
Channel Slope.... 0.0079 ft/ft
Discharge........ 418.00 cfs

Computed Results:

Depth............ 2.79 ft
Velocity......... 14.98 fps
Flow Area........ 27.90 sf

Flow Top Width... 10.00 ft
Wetted Perimeter. 15.58 ft
Critical Depth... 3.79 ft
Critical Slope... 2.0034 ft/ft
Froude Number.... FULL

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




Open Channel - Uniform flow

Rectangular Channel Analysis & Design
Worksheet Name: DOUBLETREE RANCH RD

Comment: 1@-Year WITH Detention 52nd St to Channel

Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Manning's n...... ©.013
Channel Slope.... 0.8069 ft/ft
Discharge........ 221.00 cfs

Computed Results:

Depth...ooeun.... 2.97 ft
VeloCity. . vowew o 12.40¢ fps
Flow Area........ 17.82 sf

Flow Top Width... 6.00 ft
Wetted Perimeter. 11.94 ft
Critical Depth... 3.48 ft
Critical Slope... @.0045 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 6708




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:

Bottom Width..... 8.00 ft
Manning's n...... ©.013
Channel Slope.... 0.0069 ft/ft
Discharge........ 221.00 cfs

Computed Results:

Depth....oeeun.... 2.27 ft
Velocity......... 12.16 fps
Flow Area........ 18.18 sf

Flow Top Width... 8.00 ft
Wetted Perimeter. 12.54 ft
Critical Depth... 2.87 ft
Critical Slope... 9.0036 ft/ft
Froude Number.... FULL

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DOUBLETREE RANCH RD
Comment: 1@-Year WITH Detention Channel to 56th St
Solwve For Depth

Given Input Data:

Bottom Width..... 6.0 ft
Manning's n...... ©.013
Channel Slope.... ©.00852 ft/ft
Discharge........ 238.00 cfs

Computed Results:

Depth..ueeenn... 3.50 ft
Velocity......... 11.34 fps
Flow Area........ 20.98 sf

Flow Top Width... 6.00 ft
Wetted Perimeter. 12.99 ft
Critical Depth... 3.66 ft
Critical Slope... 0.0046 ft/ft
Froude Number.... FULL

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DOUBLETREE RANCH RD
Comment: 1@-Year WITH Detention Channel to 56th St
Solve For Depth

Given Input Data:

Bottom Width..... 8.006 ft
Manning's n...... ©.013
Channel Slope.... @.0052 ft/ft
Discharge........ 238.00 cfs

Computed Results:

Depth.ceeeenennn. 2.65 ft
Velocity......... 11.24 fps
Flow Area........ 21.17 sf

Flow Top Width... 8.00 ft
Wetted Perimeter. 13.29 ft
Critical Depth... 3.02 ft
Critical Slope... ©.0036 ft/ft
Froude Number.... FULL

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DOUBLETREE RANCH RD
Comment: 1@-Year WITH Detention Channel to 56th St
Solve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... 0.013
Channel Slope.... 0.0052 ft/ft
Discharge........ 238.00 cfs

Computed Results:

Depth....ovuun... 2.18 Tt
Velocity:vewasuns 106.90 fps
Flow Area........ 21.84 sf

Flow Top Width... lo.e0 ft
Wetted Perimeter. 14.37 ft
Critical Depth... 2.60 ft
Critical Slope... 2.0031 ft/ft
Froude Number.... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




DOUBLETREE RANCH ROAD

10-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

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feel)....iuieiie it eteeeeeeeenoenennens 4.50
FHWA Chart Number (1,2 OF 3) uuue ittt tneeneeeenennnnnnn 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ .50
Culvert Length (feel) ...ttt e e e e e e e e e, 1155.0
Culvert Slope (feet per fool).....iuiiiinneeenenennnnn.. 0.0052

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at OQutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
238.0 4.00 11.93 20.49 4.50 . 4.23 4.23 15.383

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
Channel to 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).....ueiiiiiniieiiieeennnnnnnnn 5.50
FHWA Chart Number (1,2 o0r B3)uuuuuieeie i te e eeeeennnnn. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n—value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ .50
Culvert Length (feel) ...ttt et e e e eeeeu 1155.0
0.0052

Culvert Slope (feet per foot)....eeeiiiiiiinnnnnnnn..

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
238.0 4.00 7.68 7.01 4.4@v 4.31 4.40 11.67

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77869
(713) 44@-3787. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION CF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
Channel to 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).....uuiini e s e e 6.00
FHWA Chart Number (1,2 0r 3).u.eiiiin et eeeenennnnnn. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ .50
Culvert Length (feet).....ciiiiiirieenninnnnnnnnnnnnnnn. 1155.@
Culvert Slope (feel per TOOL) .. vsvsenssnssinnnnsrssosse @.0052

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft). . (ft) (ft) (fps)
238.0 4.00 6.86 4.38 3.96 4.23 3.96 12.02

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 29, 1995
DOUBLETREE RANCH ROAD
1e-Year/ WITH Detention
Channel to 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ... .o e e e e e, 6.50
FHWA . Chart NUMbetr (L2 OF .8« «scoine sioosiesscssisnesnsos 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ 2.50
Culvert Length (feet) ... ittt ettt et 1155.0
Culvert Slope (feet per foot).........iiiiinnnnnn.. @.0052

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (L) (ft) (fps)
238.0 4.00 6.41 2.87 3.74 4.13 3.74 12.03

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 29, 1995
DOUBLETREE RANCH ROAD
1¢-Year/ WITH Detention
Channel to 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feel) ... eieeiiiieieeeeeeeeenennnnnnnns 7.90
FHWA Chart Number (1,2 OF 3) ..ttt eteneneneneeeeeesnnnns 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ .50
Culvert Lena@btll (TEBL) « ek sisssios sisie disim slonin s s s st ems ol o ee 1155.0
Culvert Slope (feet per foot)....... ... 0.0052

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Déepth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
238.0 4.00 6.08 2.00 3.58 4.04 3.568 12.04

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 ., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 29, 1995
DOUBLETREE RANCH ROAD
16-Year/ WITH Detention
52nd Street to Channel

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter: (TeBL) i'ai i siavn o i o oisls s ¢ o ishe s o s.as o 550 o i 6.00
FHWA Chart Number (1,2 0F 3) i ciite i et ittt seeeeaannn. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n—value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ @.50
Clvert ILenglh (Teet) i cex «onsns v em s e des goses s aeseesee 1165.0
Culvert Slope (feet per foot)....iiiiiniiiiiiennnnnnn.. 0.0069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) _(ft) Control Control (ft) (ft) (ft) (fps)
221.0 4.00 6.49 1.57 3.45 4.07 3.45 13.15

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 29, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
52nd Street to Channel

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ... .. ittt ittt ettt eeeeenennnan 6.50
FHWA Chart Number (1,2 oF 3)ceeeeenen. o [s1a ole o 6o Ts 8 s e e W ehe 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Lenglh (Feelf) c s oo soss s asenassensnssioecsss 1165.9
Culvert Slope (feet per fool)..uiui e it eineeeennnnn. ©.2069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) Cft) (ft) (fps)
221.0 4.00 6.089 0.29 3.28 3.97 3.28 13.18

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. :




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 VALUE

Culvert Diameter (feet) ...ttt sttt e e e eeeaeann 4.50

FHWA Chart Number (1,2 OF 3) . i.iuieeeneeeeeeenneennennn. 1 1
Scale Number on Chart (Type of Culvert Entrance)........ 1

Manning's Roughness Coefficient (n-value)............... 0.0130

Entrance Loss Coefficient of Culvert Opening............ .50

Culvert Length (Feel)...uieeeeeeeeencaencaoancncnanananss 1165.0 |
Culvert Slope (feet per foot)....iininneiineennnnecnnnn. 0.0069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
221.0 4.00 10.70 15.42 4.50 4.16 4.16 14.49

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 Reserwved.




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 VALUE
Culvert Diameter (feet).....i.iieiiiemeieeeeeeennnnnn. 4.00
FHWA Chart Number (1,2 OF 3) .. iiieienseteeeeeeeennnnn. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 2.0130
Entrance Loss Coefficient of Culvert Opening............ .50
Culvert Length (feet) ... .ottt e, 1165.0
Culvert Slope (feet per fool)...uiiuiiiiieinnnnnn.. 2.0069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
221.0 3.00 14.99 30.53 4.00 3.89 3.89 17.71

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
16-Year/ WITH Detention
52nd Street to Channel

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)......ciiiiiiiiiinmieninnnnnnn. 5.00
FHWA Chart Number (1,2 OF 3) i ittt eeeeeeneeneennnnnns ol
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 2.0130
Entrance Loss Coefficient of Culvert Opening............ ®.50
Culvert Length (feel)..cu ittt e eeeeennnnn. 1165.0
Culvert Slope (feet per foot)....ieii oo, 0.2069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control Ght) (ft) (ft) (fps)
221.0 4.00 8.39 7.86 4.21 4.22 4.21 12.53

PIPE CULVERT ANALYSIS COMPUTER PROGRAM VeEsion 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.




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 VALUE
Culvert Diameter (feet) ...ieeeiieineeeeeneeeeneeneennnas 5.50
FHWA Chart Number (1,2 OF 3) et eeeeeeeenenennoenneeens gl
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ @.50
Culvert Length (feel) ..t ettt ittt eeeeeenennnennn. 1165.0
Culvert Slope (feet per foot)......ciuiiiiieiiiinnnno... 0.0069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
221.9 4.00 P i 3.82 3.65 4.16 3.65 13.19

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 29, 1995
DOUBLETREE RANCH ROAD
10—-Year/ WITH Detention
Butler Drive

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culwert: Diameter T eet) . v ceees oo e ssoaloiss oe o0 iate siohe ove o e 2.00
FHWA Chart Number (1,2 OF 3) ciuieeieeeeeeeeeenneeenneenns 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ 2.50
ChlVertldlength (TOBL ) st 5o s cs o 56 0% sfoyeis i oHol 55 s (6 o0 & Swners 1600.90
Culvert Slope (feet per foot)..... ... 0.0175

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
8.0 1.00 1.47 -24.36 .71 1.91 0.71 8.06

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 196@ W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserwved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
Bypass From Cherokee Wash 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)....uiieiiiitnne e, 4.50
FHWA Chart Number (1,2 0F 3) .ueiiieeeee e eeeeennnnnnn. 1
Scale Number on Chart (Type of Culvert Entrance) ........ 1
Manning's Roughness Coefficient (n-value)........co.o.o.... 2.0130
Entrance Loss Coefficient of Culvert Opening............ ©.50
Culvert Length (feet) ...t e e, 1900.0
Culvert Slope (feet per foot)...ivuiiiiiniineennnn.. 0.0042

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
114.0 3.00 5.08 3.39 3.:31 3.14 3.31 9.08

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
Bypass From Cherokee Wash 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ... ...t i, 5.00
FHWA Chart Number (1,2 OF 3) . iiuiieeieeenneeeenenennnnn. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughrniess Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 2.50
Culvert Length (feet) .uuue ittt e eeeeeannnn. 1900.0
Culvert Slope (feet per foot).....uiiniiiinnennnn.. 0.0042

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
114.0 3.00 4.66 @.45 3.01 3.05 3.01 9.23

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986

Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77969
(713) 44@-3787. All Rights Reserwved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
18-Year/ WITH Detention
- Bypass From Cherokee Wash 56th Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feel).....uiiiir e eeee i 4.00
FHWA Chart Number (1,2 or 3)..iu.uiitin ot e e, 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 2.50
Culvert Length (feet).....iiiiiiiiinieinennnennnnnnnens 1900.0
Culvert Slope (feet per foot)...uiieiieienennennnnnnn. @.0042

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
114.0 3.00 5.96 9.45 4.00 3422 3.22 10.51

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.




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 VALUE
Culvert Diameter (feet)......iiiiieee e, 4.00
FHWA Chart Number (1,2 0 3)..uiiiiines e, 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ .59
Culvert Length (feet) ... .t 2640.0
Culvert Slope (feet per foot) ... 0.0120

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
122.0 3.00 6.43 -6.89 2«65 3.82 2.65 13.83

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1935
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
52nd Street to Butler Drive

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).....iie it e e, 4.50
FHWA Chart Number (1,2 or 3) ..ottt e e, 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ .50
Culvert Length (feet) vt e e e e e e, 2640.0
Culvert Slope (feet per foot)............ L L o e e For oy b o 2.01290

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at OQutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
122.0 3.00 5.45 -16.33 2.41 3.25 2.41 14.08

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. All Rights Reserved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
106-Year/ WITH Detention
52nd Street to Butler Drive

PROGRAM INPUT DATA:

DESCRIPTION - VALUE
Culvert Diameter (feet) ..u..e e et et eeeeeeeeeeeanennennnn 5.00
FHWA Chart Number (1,2 0r 3) .uuuiitie et ee e eeeeennn.. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)......ovveneenuu... Sl ALe ¢ ehadelistae sfar 2640.0
Culvert Slope (Teet per Toot) . .ciiiieinesvohulesdanesss ©.0120

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
122.0 3.00 4.89 -20.94 2.28 3.16 2.28 13.96

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
18-Year/ WITH Detention
Tatum Boulevard to 52nd Street

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ... e e e e e, 2.00
FHWA Chart Number (1,2 0Fr 3)..iuieeneineeeeeeeennnn.. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.9130
Entrance Loss Coefficient of Culvert Opening............ 2.50
Culvert Length (feet) .. .., 2465.0
Culvert Slope (feet per foot).....uiiennnn... ©.0089

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (fL) (ft) (fps)
12.0 1.00 1.92 -13.08 1.07 1.24 1.07 6.99

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
52nd Street to Berneil Wash

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feetl) .u.u.n ettt ettt et eeeeeeannn 4.00
FHWA Chart Number (1,2 0F 3)uuvuiienenenenenenenennnnn. 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ ©.50
Culvert Length. (feet) ...ttt et eeieeeennn 1350.0
Culvert Slope (feet per foolt) ... nnnn. ©.0020

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth.  Depth Outlet Velocity
(cfs) (7t) Control Control (ft) (ft) (ft) (fps)
86.0 3.00 4.56 6.61 4.00 2.81 3.00 8.51

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.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
52nd Street to Berneil Wash

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)...uuuu et eee e, 4.50
FHWA Chart Number (1,2 oF 3) it et 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 2.0130
Entrance Loss Coefficient of Culvert Opening............ 8.50
Culvert Length (feet) ...t o e, 1350.0
Culvert Slope (feet per foot)....uueiiiieeennnnnnnnn. 2.0020

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control () (ft) (ft) (fps)
86.0 3.00 4.14 4.16 3.59 20l 2 3.00 7.64

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 Reserwved.




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 28, 1995
DOUBLETREE RANCH ROAD
10-Year/ WITH Detention
52nd Street to Berneil Wash

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).......iiiiirineeee e 5.00
FHWA Chart Number (1,2 OF 3) uuuu it e e eeeee e 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... ©.0130
Entrance Loss Coefficient of Culvert Opening............ ®.50
Culvert Length (feet)..... .ot iiiennnnnn. 1350.0
Culvert Slope (feet per foob) ... iuiee s oeseennnnnnn.. ©.0020

PROGRAM RESULTS: -
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
86.0 3.00 3.87 3.03 3.20 2.63 3.20 6.49

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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Circular Channel Analvysis & Desiqgn
Solved with Mannina's Equation

Upen Channel - Uniform Tlow

i

lertiaheot Mame: Doubletree Ranch Rd
Mt lé=Year WITH Detention
Sulve Fop Full Flow Diameter

Given Inpul Data:s

S o T 1= R T ?.0045 ft/ft
ManmEna " S Mays dewn ss B.012
UDischarge......... 141.00 cts
Compuied Resul ta:

Full Flow Diameter..... 4.48 ft

Fiull Flow Depth........ 4.48 ft
Veloelty wewews o 8.96 fps
Flow Area......... 15.74 sf
Critical Depth.... 3.49 ft |
Critical Slope.... 0.0050 fr/ft |
Porcent. Full...... 19090.00 %
Full Capacily..... 141.00 cis
OMAX B.94D........ 151.87 cfs
Froude Numbeor. ... FULL

Upen Channel Flow Module., Version 3.3 (c¢) 1991
Heestad Methods, Inc. * 37 Brookside Rd * Waterburv, Ct 06708




Circular Channel Analvsis & Desian
Solved with Manning's Equation

Open Cnannel - Uniform flow

Horkcheet Mame: Doubletree Ranch Rd
Comme-nt. To-Year WITH Detention -Tatum Blwd

Sote For Full Flow Diameter

1 e bnput Dateas
T el XNy o QN S G.0089 ft, /11
Manning'ss n....... 0.012
Diccharqge......... 20.00 cfs

Lompitted Reaultea:

Full Flow Diameter..... 1. 89,
Full Flow Depth........ 1.89 ft
Ve LOGI LY s 5us's smn 7.1 fps |
Flow Ared....oce... 2.82 sf
Critical Depthis. .- 1361
Critical Slope.... 0.00R4 Tt/ft
Percent. Full...... 100.00 %
Full Capacity.... Z0.00 cfs
Ofax [@.340. . SPR 21.51 cfs
Froude Number... .. FULL

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




Circular Channel Analysis & Desian
Solved with Manning's Equation

Open Channel — Uniform flow

orksheet Mame: Doubletree Ranch Rd
Comment: 10-Year WITH Detention -52nd St & Channel
Solwe For Full Flow Diametet

Given Input Data:

o Yo - P 0.0069 ft/ft
MaEnning's nN....... 0.012
Discharge......... 180.00 cfs

Computed Results:

Full Flow Diameter..... 4 .58 ft

Fuull Fleow Depthacs:esss 4 .58 T
VELOELEY o suevs e, o aie e 11.17 fTps
Flow Area......... 16.11 &f
Critical Depth.... 3.89 ft
Critical Slope.... 2.0064 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 180.00 cfs
QMAX #.94D........ 183.63 cTs
Froude Number .... FULL

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




Circular Channel Analysis & Design
Solwved with Manning's Equaticon

NDpen Chennel - Uniform flow

Lortcheet MName: Doubletree Ranch Rd

Comments lé-Yoasr WITH Detention -56th St

olwe For Full Flow Diameter

Givveon Input Date:

SLOPe.: « sus anm s ainds : B.0052 ft/ft
Manning's nN....... Q.012
Diecharge......... 295.00 cfe
Pomputed Resul ro:

Full Flow Diameter..... 5.76 ft

Fuli Flow Depth... ..... 5.75 ft
Velocity..oeeoe. .. 11.37 fps
Flow fArea.. ... .. 25.94 of
Critical Depth.... 4.73 ft
Critical Slope.... 0.0052 ft/ft
Perecent, FUll. oas. 100.00 %
Full Cepacitv..... 295.00 cfs
OMAX B.94D........ 317.33 efs
Frroude Number . .... FULL

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




Circular Channel Analysis & Desian
Solved with Manning's Equation

Dpen Channel - Uniform flow

Workz=heet NMame: Doubletiree Ranch Rd
vommenlt: 10-Year WITH Detention ~-Indian Bend llash
Solwe For Full Flow Diameter

Liven Input Data:

Slopea.eea ... LS 0.0079 fr/ft
Manming's M« s soam 0.012
Discharge......... 354.00 cfs

Tomputed Results

Full Flow Diameter..... 5.69 ft

F11ll Flow Depth..... 5.69 Tt
Vel oaitV. « o auews s = 13.92 fps
Flow Area......... 25.43 <f
Critical Depth.... 5.08 Tt
Critical Slope.... p.oe70 tt/ft
Peorcent. Full...... 100,00 %
Full Capacity..... 354.00 cfs
OMAY M. 98D ¢ s 550 380.80 cfs
Froude Numbeir . ... ' FLLL

Open Channel Flow Module, Versicn 3.3 (c) 1991
Hoestad Methode, Inc. * 37 Brookside Rd * Waterburv., Ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD
Comment: Butler Dr 1@-year NO Detention
Solve For Full Flow Diameter

Given Input Data:

SLOPG s o sai s ais simros @.0175 ft/ft
Manning's n....... @.013
Discharge......... 27.00@ cfs
Computed Results:

Full Flow Diameter..... 1.92 ft

Full Flow Depth........ 1.92 ft
Velocity...... SHk 9.28 fps
FLOW Aredln e coves s 2.91 sf
Critical Depth.... 1.79 ft |
Critical Slope.... @.e0151 ft/ft
Percent Full...... 100.00 % |
Full Capacity..... 27 .00 cfs |
QMAX @.94D........ 29.04 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Circular Channel Analysis & Design
Il Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

Il Comment: 56th St Cherokee Wash 18-year NO Detention
|I Solve For Full Flow Diameter
Given Input Data:
SlOpPeiis o umsiesisees 2.0042 ft/ft
Il Manning's N....... 9.013
Discharge......... 114.00 cfs

II Computed Results:

Full Flow Diameter..... 4.32 ft
Full Flow Depth........ 4.32 ft
VBLOGTIEY: & o on o 7.79 fps |
Il Flow Area......... 14.63 sf |
Critical Depth.... 3.18 ft |
Critical Slope.... 0.0053 fr/ft
II Percent Full...... 100.00 %
Full Capacity..... 114.00 cfs
QMAX @.84D........ 122.63 cfs
I| Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991

'I Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Circular Channel Analysis & Design
li Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: DOUBLETREE RANCH RD

II Comment: Berneil Wash 1@-year NO Detention
Il Solve For Full Flow Diameter
Given Input Data:
Sl OPE ke e v 515 s v oo 0.0020 ft/ft
II Manning's n....... 2.013
Discharge......... 86.00 cfs

II Computed Results:

Full Flow Diameter..... 4.46 ft
Full Flow Depth........ 4.46 ft
VELOCALYreso oo s nins 5.50 fps
II Flow Area:is cesseos 15.64 sf
Critical Depth.... 2.72 ft
Critical Slope.... 0.0042 ft/ft
II Percent Full...... 100.00 %
Full Capacity..... 86.00 cfs
QMAX @.94D........ 92.51 cfs
II Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991

II Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




DOUBLETREE RANCH ROAD

BERNEIL WASH

CHANNEL CAPACITY
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 1@0-YEAR

3@ FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).......uiiuiinennnnn... 200.0
Channel Bottom Slope (feet per foot)........ ... ... ..... 0.0080
Manning's Roughness Coefficient (n-value)............... 2.0350
Channel Side Slope - Left Side (horizontal/vertical).... 1.00
Channel Side Slope — Right Side (horizontal/vertical)... 1.00
Channel Bottom Width (feet)....iee ittt et eeeeenennnns 20.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet) ...ttt et e et e e e e, 1.80
Flow Velocity (feet per second).....uueeiiiiiinnnnnn... 5:11
Froude Number (Flow is Sub—Critical)........oueuennue.n... @.699
Velocity Head (Teel) . ...ttt ee e eeee e, ©.41
Energy Head: (FeBt) e cotan s nens s oiesie s ome s esssmns assios s 2.20
Cross—Sectional Area of Flow (square feet).............. 39.16
Top Width of Flow (feet) u . ettt e e e e e e e 23.59

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.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

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

30 FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)........c.ciiiiiinnn.. 200.0
Channel Bottom Slope (feet per foot)....... ... ... .. .. ... 2.0080
Manning's Roughness Coefficient (n-value)............... 0.0600
Channel Side Slope — Left Side (horizontal/vertical).... 1.00
Channel Side Slope — Right Side (horizontal/vertical)... 1.00
Channel Bottom Width (feet) .. ittt et e eeenn. 20.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Bepth (TeeE) s s wnmsin 58 5 s 5 o o 515w 5o o asiolie e serier % 1 o lor s 2.48
Flow Velocity (feet per second)......ccuiuuiiinnnnnnn... 3.59
Froude Number  (Flow is Sub-Critical).........cciuiniunen... 0.423
Veloclty Head (fTeel).:viviusvcanssseinssssisoioesoasocess Q.20
Energy Head (feet) ... ittt e e e e e e e e eeeean 2.68
Cross—Sectional Area of Flow (square feet).............. 55.72
Top WLALh OF FLOW (Feol) dlei v e ven s i siein is oo e e slen n sesiosie 24.96

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.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

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

3@ FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic Teelt per s$eConNd) :.esecsvsssssscnsssssss 300.0
Channel Bottom Slope (feet per fooL).......... ... ... .... 0.0030
Manning's Roughness Coefficient (n-value)............... 0.0350
Channel Side Slope - Left Side (horizontal/vertical).... 1.00
Channel Side Slope — Right Side (horizontal/vertical)... 1.00
Channel Bottom Width (feet) ... ..t 20.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet) ... .t ittt teteeeennnn 2.29
Flow Veloclty (feet per $6CoNd) ... .svivssunsesosassoniass 5.88
Froude Number- (Flow is Sub-Critical)........iuiuuunenn... @.719
Velocity Head (feet) .. ..ttt e e et eeaeann. 0.54
Energy Head (feet) ...ttt ittt ettt eeeeeenennnn, 2.83
Cross—Sectional Area of Flow (square feet).............. 51.02
Top Width of Flow (feet) .. u ittt e e e e e 24 .58

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 196@ W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS |
NORMAL DEPTH COMPUTATION

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

30 FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....ceiuuiieenennnn... 300.0
Channel Bottom Slope (feet per foot).................... 0.0080
Manning's Roughness Coefficient (n-value)............... ©.0600
Channel Side Slope — Left Side (horizontal/vertical).... 1.00
Channel Side Slope — Right Side (horizontal/vertical)... 1.00
Channel Bottom Width (feet)ii.ivvssissinsossivwssmncsans 20.0
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feel) ... vt ittt ittt et eeeen.. 3.15
Flow Velocity (feet per second).....c.oouiuuinennnnnnnn.. 4.11
Froude Number: (Flow is Sub—Critical)......ueuuuienenenn.. ©.434
Velooity Head (Teet)s. ianis nnsssssimied s sslowss ooalio eesis @.26
Energy Head (feet) .. ... ittt 3.42
Cross—Sectional Area of Flow (square feet).............. 73.04
Top Width of Flow (feet). ...ttt 2631

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.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

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

49 FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).........iuiuiiiunninn.... 200.0
Channel Bottom Slope (feet per foot)......... . ..., 2.0074
Manning's Roughness Coefficient (n-value)............... 2.0350
Channel Side Slope - Left Side (horizontal/vertical).... 1.00
Channel Side Slope — Right Side (horizontal/vertical)... 1.00
Chamhel Bottom Width (feel):cesccssssssssssssissssmsmons 30.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet) ...ttt et e e e e e 1.44
Flow Velocity (feet per second).........iiiiiinnn.... 4.41
Froude Number- (Flow is Sub—Critical)........ouiuen.... 0.663
Velocity Head (feet) .ottt e e e e e eeeeea 0.30
ERergy Heatd (Teeh) aiusis oas s oo som ss o oie o sinis oo srsim ain s ol alule 1.74
Cross—Sectional Area of Flow (square feet).............. 45.30
Top Width of Flow (feet) ...t e, 32.88

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.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

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

49 FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)......ccicuieinnnnnnnn. 200.0
Channel Bottom Slope (feet per foot).....cuoviin.... ©.0074
Manning's Roughness Coefficient (n-value)............... 0.0600
Channel Side Slope - Left Side (horizontal/vertical).... 1.00
Channel Side Slope — Right Side (horizontal/vertical)... 1.00
Channel Bottom Width (feet) ..u ittt eennnnnn. 30.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (FeeL) c s v sas s o s sms oo s s b omnimsn oeeen soesiones 1.99
Flow Velocity (feet per second)....oeiueiieeneennn... 3.14
Froude Number (Flow is Sub—Critical).......oueuuuenennn... 0.404
Velocity Head (feet) ...ttt e e e e e e iee i .15
Energy Head (feet) ... . .iiiuiiiiieiiniiieteeennnnnnn. 2.18
Cross—5Sectional Area of Flow (square feet).............. 63.74
Top Width of Flow (feet) .. v it ittt e e e e ieeenennnns 33.98

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 44@-3787. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 22, 1996
DOUBLETREE RANCH ROAD
BERNEIL WASH 10@-YEAR

49 FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....c..cuiiiinieeennnnnnn 300.0
Channel Bottom Slope (feet per foot)....... ... .. @.007
Manning's Roughness Coefficient (n-value)............... 2.0350
Channel Side Slope - Left Side (horizontal/vertical).... 1.00
Channel Side Slope - Right Side (horizontal/vertical)... 1.00
Channel Bottom Width (feet) ...t 30.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal DEPER (TEEEY s o wisiamm b eainiom oo sms s oo imes olatsieiore s e sans 1.84
Flow Velocity (feekt per second).....oouieiiiennnnnn... 5.12
Froude Number: (Flow is Sub-Critical).......e.ueueuuneu... 0.685
VMeloElty Head (TeeT) vu e deainre saiess ssbng d s sens el ot o ool 9.41
Energy Head (Feelf)usvim:itiuie camni e s saesss sossims sons 2425
Cross—Sectional fArea of Flow (square feet).............. 58.55
Top Width of Flow (feet) e ettt e e e 33.68

TRAPEZOIDAL CHANNEL AMALYSIS 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 1@@0-YEAR

49 FOOT EASEMENT

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).......... ... .. ... ... 300.0
Channel Bottom Slope (feet per foot)......... ... ... ..... ©.0074
Manning's Roughness Coefficient (n-value)............... 0.0600
Channel Side Slope ~ Left Side (horizontal/vertical).... 1.00
Channel Side Slope - Right Side (horizontal/vertical)... 1.00
Channel Bettom WIdER (TEel)ine el sls s s oesms s s s oo s sl 30.0

Il

li
Ii

PROGRAM RESULTS:
DESCRIPTION VALUE
Normal [Depth (Felt).uy o wbeswansstn sissin s sesn s e em s senis
Flow Velocity (feet per second)..........c..iiiiinn...
Froude Number: (Flow is Sub-~Critical)......u e eenennn.

RN EeE S WM
D
',_l
~

Melocity Head (Teh) o snm vssan sssms s & aiwst s 6mm@.s o ol s ore disis 20
Energy Head (Teeh) . v iiiiiioeaneeaseeeonnsssssonssoss « /5
Cross—Sectional Area of Flow (square feet).............. 82.67
Top Width oF FLow (TEELE) . cvews svsin s ososh soson ees e oo 35.08

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.




DOUBLETREE RANCH ROAD

VIA LA SERENA CHANNEL

CHANNEL CAPACITY




JUBMVIMEAL, (e, (rwNev i Oise SHeEl N, Or
HOOK ENGINEERING, INC. COMPUTATION FOR_ pATE__|= 22-9b
N et [N \.G - ond By WS cHko

Avenwe  Del S UJe 18e OTRE.




Trapezoldul Channel Analycls & Doclgn
Open Channel - Uniform flow

Viorkoheet Mame: Vias LaSerena Channel

Comment. Doubletree Raonch Reoad Cxicting Capacily

=y 1 i o T 1 N -
UL Wi LSCHETge
- T N |
aavioi Lilpde Ualla:

Cottom Width..... 10.00 ft
L

F Eide Blops . €.00:1 (H:V)
Right Side Slope. 2.080:1 (H:V)

Manning's ..., . 6 .055
Chaninel Slope.... ©.0078

(&
g 4 PR
B G R A 1.5 Tt

Computed Resultos

-+

4]

DigENatges s oo v 74.76
Velocity..ooooo... 2. 35
Flow fites........ 31.8¢8
Flow Top Wid o J32.50
Wotted Perimoter. 32
Critical Deptic...

Critical Slope...

=H O
— T
o

|
Ll

(g

j
N
ot o

.
D
—=
@
&
-

i

{
S S ol
S5 -
o
=)

— e b vk
Cicouae Numboi ...

4
[uny
L A I N W

Subci itical)

Opcin Chinnel Flow Module, Verclion 2.2 (o) 1291
Haeostad Methods, Inc. * 37 Brookside Rd ™ Waterbury, Ct 06708




Ti Ll D;‘Lu« Chriciniel .‘“\.l._il‘]‘_Lu & sEEal]
»- - T Ay
Opon Cheannel Unifoirm flow
S ! fuafite b Lasotrena Channel
= ha L ‘ : # T y '
[ i C I TR w i 8 & Lo C »

) ’— '.k g~
Tie: !
L Sidr Slopd 1.80.1 (H:W)
Fight Tode Slop 4.80.1 (H:W)
Liiig o . 0.035
Flierya: I Sl 0.00e72 fr/rt
e | B 2.75 ft

Cotiputed Reoulle:

Diccharye........

Ciriticel Slopz...

s ft/ft
Sk Mumbas w ae 0.7 (Tlow is Suberiticcl;

Open Chaincel Mlow Moedule, Yerolopn 3.2 {c) 12921
Heewsbud Methode, Inc. * 37 Brookoidoe Rd * Waterbury, Ct @C70C




P J A ! SV Yy, ™ £ e
Tr.u'r)-_‘_.').uuA Channcl HlaLY oSl D‘_‘,‘qu

Opoen Chonnel - Uniform flow

Worl.whzet Mamz: Via LaScirenc Channcl
Comment. Lalercina Channel Cepacity Exizting
Solwe Foi Diocliairge
Givson Tuput Dol

Coltom LWidth..... 120.00 ft

e M Side Slope.. 10.00:1 (H:\)

Righitr Side Slope. 10.068:1 (H:\V)

Flei LG | 0.00%

Channel Slopo.... @.00%g ft/ft

Mooy 4t - s

Deptl i r

Comput.od

Critivel = 5 §.0522 ft/ft
Froude Mumboi oL, 0.232 (Tlow is Sube:

Open Channel Flow Module, Yerwion 5.3 (c) 1991

Haeotad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




’ S
Tilanqului iginnel Analysic & !
~ ® - £ "
Cpari Channel - Unifoirm Tlow
Woikshezt Namz: Via LaScrona Chaninel
Comnznt: Cleanced Laleiwne Channel Copacity
. - o
w ' i lLoGll -
3 1 Input. Dol
] pul Duk
Lot Side Slope.. 1.06:1 (H:\V)
Right Side S5lope. 4.60.1 (H:Y)
i"l,.,lli.llgly R @.035
S -~ " ~ N i T 3
e < - I
51000 (A ~.00 ft
Conipubled Roouwlt
S B
LS - -
3.58 fpe
25.00 of

ft
ft

26,00

o

1.2¢ ft
0.0186 ft/ft
0.5¢ (llow i Subcriticul)
Opon Channel Flow Module, Vorclon 2.2 (2) 1871
Heestad Methods, Inc. * 37 Brool.oide Rd Waterbury, CL 06703




CHEROKEE WASH



DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH
SLOPES

NO DETENTION

ELEVATION STATION SLOPE ELEVATION STATION SLOPE ELEVATION STATION SLOPE ELEVATION STATION SLOPE

(ftAft) (ftft) (ft/f) (fft)
Q@435 Q100=17€ Q10=481 53rd Strest 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 Q@385 Q100=157 Q10=424 1406 11240 0.0078 1398 980 0.0250
1328 760 0.0054  Pond 13 7333 1408 11470  0.0087 1400 1040 0.0333
Moming Glory 950 1368 7333 0.0333 Q@335 Q100=424 Q10=114 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 00148 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 Q@365 Q100=11£ Q10=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 Q100=12C Q10=32
1344 4045 0.0143 1382 8930 0.0115 Q@320 Q100=23¢ Q10=64
1346 4124 0.0253 1384 9204 0.0073 Q@365 Q100=115 Q10=312
Q@405 Q100=17€ Q10=480 Deset Jewel 9210 Desert Park
56th Sreet 4134 1386 9450 0.0081 Q@305 Q100=175 Q10=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 0.0138
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 0.0500
Q@395 Q100=162 Q10=440 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 Q100=292 Q10=79



DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH
SLOPES

WITH DETENTION

ELEVATION |STATION| SLOPE [ELEVATION[STATION] SLOPE ELEVATION |STATION]| SLOPE JELEVATION JSTATION] SLOPE
(ft/ft) (ft/ft) (fuft) (fuft)
Q@435 Q100=793 Q10=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 Q@385 Q100=651Q10=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 |Q@335 Q100=82 | Q10=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 |Q@365 Q100=747Q10=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 |Q@290 Q100=12Q Q10=32
1344 4045 0.0143 1382 8930 0.0115 |Q@320 Q100=234 Q10=64
1346 4124 0.0253 1384 9204 0.0073 Q@365 Q100=747Q10=202
Q@405 Q100=599 Q10=161 | Deset Jewel | 9210 Desert Park
56th Street 4134 1386 9450 0.0081 Q@305 Q100=68 | Q10=18 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 0.0138
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 0.0500
Q@395 Q100=562 Q10=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 |Q100=299 Q10=79




DOUBLETREE RANCH ROAD
PROJECT NO. 2878

CHEROKEE WASH

REACH LENGTHS

Reach TO Reach Station | Station |Distance Discharge (100/10) [ Elevation Slope
NO WITH (ft/ft)
Indian Bend Wash Caballo Lane 0 240 240[1790/483| 793/214 1323
Caballo 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| 596/161 1346] 0.0056
56th Street Mockingbird 4134| 5557 1423
Mockingbird 53rd Street 5557| 6463 906
53rd Street Detention 13 6463| 7333 870]1634/441| 551/149 1368| 0.0069
Detention 13 Detention 16 7333 8462 1129[1574/423 407/110 1378] 0.0089
Detention 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 | 82/22 1408] 0.0100
Detention 15 Tatum Boulevard] 11470] 12315, 845( 283/64 | 238/64 1420] 0.0142
* 422 cfs diverted to 56th Street 12-5-95 wss
Detention Basin Length
12 400
13 700
- 15 700
16 550

Culvert Lengths
Street Name

Caballo Lane
Morning Glory
59th Place
58th Street
56th Street
Mockingbird Lane
53rd Street
Desert Jewel
Arroyo
Crestview
Desert Park
Raod Runner

Tatum Boulevard
Basin

290

310

320

Right-Of-Way (ft)

Q=100
120
293
238

150 diagionally

Q=10
32
79
64

Assume Slope = 0.01'/t

Channel
Lengths

Detention No Detention

4134

2500

600

2260

845

4134

3200

1130

3008

845



DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH

CHANNEL SUMMARY

Tatum Blivd.

Reach Slope Discharge (Q) (cfs) Depth (1) Velocity (fps) Comments
Channel | __NO Detention | WITH Detention NO Detention WITH Detention NO Detention WITH Detention
(fft)  [Maximum [1 00-Year|10-Year |100-Year[10-Year 100-Year | 10-Year |100-Year | 10-Year |100-Year[10-Year [100-Year] 10-Year

CONCRETE (34 foot bottom width, n =- 0.01 3)
Indian Bend To  0.0056 2546 1790 483 793 214 319 1.40 1.90 0.85 16.52 10.15 1225 7.42 Require outlet energy dissipator
56th Street
56th Street To 0.0069 2826 1786 481 596 161 298 1.3 1.49 0.67 1765 10.76 173 7.08
Det Basin 13
Det Basin 13 To  0.0089 3210 1634 441 551 149 259 1.15 1.32 0.59 1852 11.31 1232 7.42
Det Basin 16
Det Basin 16 To  0.0100 3403 1574 423 407 110 244 1.08 1.05 0.47 189% 1154 11.37 6.82
Det Basin 15
Det Basin 15 To 0.0142 4055 425 115 82 22 097 0.44 0.36 0.16 12.87 7.70 6.76 5.48
Tatum Blvd.
TRIANGULAR (3:1 side slopes, 36 foot top width, n = 0.035)
Indian Bend To  0.0056 689 1790 483 793 214 8.58 525 6.32 387 81 584 6.61 476
56th Street 38% 87%

58 46
56th Street To 0.0069 765 1786 481 . 596 161 825 5.04 5.46 334 8.76 6.31 6.65 48
Det 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 7.18 518
Det Basin 16 53%

52
Det Basin 16 To  0.0100 921 1574 423 407 110 7.34 444 442 270 9.75 7.02 6.95 5.01
Det Basin 15 59%

52
DetBasin 15 To 0.0142 1097 425 115 82 22 420 258 227 1.38 8.02 5.78 5.31 382
Tatum Bivd.
TRAPEZOIDAL (3:1 side slopes, 12 foot bottom width n = 0.035)
Indian Bend To  0.0056 573 1780 483 793 214 6.84 3.68 468 243 8.04 570 6.51 455
56th Street 32% 72%

61 45
56th Street To 0.0069 636 1786 481 596 161 652 349 3.88 1.98 868 6.14 6.51 452
Det Basin 13 36%

58
Det Basin 13 To  0.0089 722 1634 441 551 149 590 1.72 350 1.78 933 1499 699 483
Det Basin 16 44%

55
Det Basin 16 To  0.0100 766 1574 423 407 110 564 298 292 1.46 964 6.79 672 460
Det Basin 15 49%

52
Det Basin 15 To 00142 912 425 115 82 22 273 1.36 113 0.53 771 526 474 305

Wil not fit in existing dramage channel
Percent (%) of Maximum channel capacity of required discharge
Required drainage easement for required discharge
Note: No freeboard added




PROJECT NO. 2878

I CHEROKEE WASH
CHANNEL CONSTRUCTION COST
| Reach Nc i Description i Lengths
. [NC Tetention]WiTH Detenticr
1 inaian Bend Wash to 56th Street 4134 4134
2 56tn Sueet ¢ Detention Basin #13 320¢ 250
3 Detention 8asin #13 to Detention Basin #1 1130 800
4 Detention Basin #1€ to Determion Basin #1 3008 22€0
bS] Detention Basin #15 to Tatum Boulevara 84% 845
I Liscnarge ~eacn Deptn Cieanng |excavaucfConstruction [Urainage Cast Comment
Tvoe Gruotung |Grazing
) (f; (ACre) (cuya (Cuyd S
(Construction = RipRap)
3 gise gi&
I 2 25 41
3 7€C 13
a 734 35
£ 420 cé
Sui
l 10-vear 4 36
3 og
8 04 ;
\
. 8.3z 42 13448 13 44%
2 548 22 7178 7.178
3 S0 & 1818 1638
4 442 17 5444 5 444
g 227 Cc4 1.228 1828
SUM
10-Year 1 387 8 8948 8948 363 043
2 334 12 4822 4822 195,654
3 310 3 1.083 1.093 44 360
4 277G 12 3716 376 150785
5 138 03 894 894 36.265
l 796 111_SuM
TRAPEZODIAL __ (Construction = RipRap)
NO Det Basins 1 684 45 14405 14 405 17 792224
100-Year 2 8652 33 10885 10 855 11 568381
3 590 11 3465 3485 03 177.267
< 584 28 3877 8877 06 433500
5 273 04 1401 1401 56.836
2028206 SuM
10-vear 1 365 27 345 575
2 349 20 6 386 259 092
< 172 o4 1365 1366 55 428
4 29 16 5321 5321 215883
5 136 0:3 886 386 3561
915240 SUM
WITH Det Basins 468 32 10436 10 436 03 460092
10C-Year 2 38¢ 17 5422 5,422 219.998
I 3 350 04 1.200 1.200 4B 682
4 282 1.2 3,937 3937 158754
5 113 02 800 800 32456
820988 SUM
10-Year 1 243 20 €302 €302 255695
2 108 10 231 3an 134 342
3 178 02 741 741 30078
a 45 08 2a7n1 2471 100 254
5 0.53 02 575 575 23,313
i 543 684 SUM
RECTANGULAR _(Construction = concrete)
NC Det Basins 125x4 28 15200 5083 1345118
100-Year 223x4 21 11514 3674 979 955
3 19x4 07 3508 113C 3012320
4 18x4 1.7 8957 2896 771,930
56x4 G2 1258 433 115 160
3.517.480 SUM
10-Year 19x4 14 2602 691 560
29v4 11 2015 335 560
37x4 a3 € 166 665
49x3 s} 1671 431995
I 55x2 02 282
WITH Det. Basins T t3ad 18 G743
100-Year 2 10x4 09 4963
S Ex4d (o] 1042
49x3 08 2523
5 4%2 g2 30
1.787.730 SUM
10-Year 17x3 12 5334 1990 526.390
28x2 08 2605 1111 292,255
36x2 02 536 222 58,550
5x2 06 1850 753 193 61
5:3x2 02 566 220 58.200
1134 005 SUM
Quantities | Cost (3) Unit
Cleanng & Grubbing | 1.850 Acre
Excavation & Grading 9 cuyd
Constructon (RipRap) 35 cuyd
Construction (Concrete) 250 cuyd .
Land Cost 1122222 | Acre u




DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH

PRELIMINARY COST ESTIMATE SUMMARY

ALTERNATIVES LAND

NA Not Available at this Time

CHANNEL |CULVERT DETENTION SUB UTILITY ENGINEERING[CONSTRUCTION CONTINGENCY TOTAL
IACQUISITION| CONST. DRAIN BASIN TOTAL  |RELOCATIONS DESIGN ADMIN. PROJECT
CONST. CONST. CONST. Includes: Includes: COSsT
Civil Inspection
Geotechnical Survey
Landscape Testing
Structural
Survey
15% of Land
20% of 10% of 20% of Acquisition &
Construction Construction Construction Construction
(%) (8) (3) ($) () %) (%) [t)] ($) $)
CONCRETE CHANNEL (Rectangutar)
(1) NO DETENTION BASINS
(1A) 100-Year 3,517,480 1,179,605 -0- 4,697,085 939,417 469,708 939,417 704,563 $7,750,180
(1B) 10-Year 1,910,110 491,626 -0- 2,401,736 480,347 240,174 480,347 360,260 $3,862,864
(2) WITH DETENTION BASINS
(2A) 100-Year 1,830,115 1,787,730 575,724 1,577,066 3,940,520 788,104 394,052 788,104 835,595 $8,376,490
(2B) 10-Year 880,262 1,134,005 303,437 851,616 2,289,057 457 811 228,908 457 811 475,398 $4,789,248
ROCKLINED RIP RAP CHANNEL (Triangufar)
(1) NO DETENTION BASINS
(1A) 100-Year 2,370,333 1,302,226 -0- 3,672,559 734,512 367,256 734 512 550,884 $6,059,722
(1B) 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) 100-Year 1,630,115 1,209,854 630,233 1,577,066 3,417,153 683,431 341,715 683,431 757,090 $7,512,935
(2B) 10-Year 880,262 790,111 303,437 851,616 1,945,163 389,033 194,516 389,033 423,814 $4,221,820
DIRT (Decomposed Granite) (T riangular)
(1) NO DETENTION BASINS
(1A) 100-Year NA 1,302,226 -0- 1,302,226 260,445 130,223 260,445 195,334 $2,148,673
(1B) 10-Year NA 540,937 -0- 540,937 108,187 54,094 108,187 81,140 $892 545
(2) WITH DETENTION BASINS
(2A) 100-Year 1,630,115 NA 630,233 1,577,066 2,207,299 441 460 220,730 441 460 575,612 $5,516,676
(2B) 10-Year 880,262 NA 303,437 851,616 1,155,052 231,010 115,505 231,010 305,297 $2918,138
WSS 1220 95

CKD




1 0 O-YEAR NO DETENTION

DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH
CULVERT ANALYSIS

~ STREET ( SIZE [LENGTH %W iTQUANTITIES 7COS ROAD REMOVAL & SUB HEADWALLS TOTAL COMMENTS ]
NAME Concrete [Sub ‘french Baclfil — [Sub Cosl REPLACEMENT cosT INLET OUTLET COST
() (r) (cuyd) $) (ibs) &) ($) ($) $) (Width) d) JSub Cost’ ($) Concrete eel | Concrete ee &)

Caballo Lane 3-10x5 50 3122| 46,830 459 1| 11,478 4221 3384 | 65913 54 300 4950 | 70,863 11.85 97 2067 1600 11,020 81,882 |Headwalls 4 1 Slope, 0 Skew
Morning Glory 3-10x5 50 3122| 46,830 4591] 11478 4221 3,384 65913 54 300 4950 | 70863 1185 927 20 67 16001 11,020 81.882
59th Place 3-10x5 50 3122| 46,830 459 1| 11,478 4221 3384 | 65913 54 300 4950 | 70,863 1185 97 20 67 1600( 11,020 81,882
58th Place 3-10x5 50 3.122| 46,830 4591 11,478 4221 3,384 | 65913 54 300 4950 | 70,863 11.85 927 2067 1600( 11,020 81,882
56th Street 3-10x5 80 3122| 74928 459.1] 18,364 6,754 5,414 | 105,460 54 480 7.920 | 113,380 11.85 927 20 67 1600{ 11,020 124,400
Mockingbird Ln | 3-10x5 150 3122| 140,490 459 1 34,433 12,663 10,152 | 197,738 54 900| 14,850 | 212,588 15.40 1309 2386 1959 13,412 226,000 |40 Skew
53rd Street 3-10x5 50 3122| 46,830 4591) 11,478 4,221 3384 | 65913 54 300 4950 | 70,863 11.85 7 20 67 1600| 11,020 81,882
Desert Jewel 1-10x4 60 1012| 18,216 160 4 4812 1,919 3,121 28,068 30 200 3300 | 31,368 8.99 526 1254 949 6,587 37,965
Arroyo 1-10x4 50 1012 15,180 160 4 4,010 1,599 2601 | 2339 30 167 2750 | 26,140 699 526 1254 949 6,597 32,737
Crestview 1-10x4 50 1012| 15180 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
Desert Park 1-10x4 50 1012| 15,180 160 4 4,010 1,599 2,601 23,390 30 167 2750 | 26,140 699 526 1254 949 6,597 32,737
Road Runner 1-10x4 50 1012| 15,180 160 4 4,010 1,599 2,601 | 2339 30 167 2,750 | 26,140 699 526 1254 949( 6,597 32,737
Tatum Bivd

290 3-36" 120 27,000 27,000 27 360 5940 | 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 Sections

320 3-42" 100 28,500 28,500 29 322 53171 33817 3,510 37,327 |End Sections

929,605 Sub Total 1,052,228 Sub Total

QUANTITIES JCOST __JUNIT __ﬁlSCELEKNEOU§ QUANTIT]UNIT COST[TOTAL COST
Concrete 300 00 cuyd Energy Dissipator 1 20,000 20,000
Steel 050 Ibs Tatum Crossing 3 50,000 150,000
Trench 600 cuyd Grade Control Struct 4 20,000 80,000
Backfill 18.00 cuyd
Road Removal 2 sqyd
Road Replace 14 00 sqyd
36" End Section| 350 00 each
42" End Section| 585 00 each Sub Total 250,000 sesssessds Grand Total 1,302,226 Grand Total Headwalls
48" End Section| 750 00 each
36" Pipe 7500 Linft
42" Pipe 9500 Linft
48" Pipe 110 00 Linft
54" Pipe 120 00 Linft
60" Pipe 140 00 Linft
66" Pipe 170 00 Linft WO
72" Pipe 200 00 Linft

W



10-YEAR NO DETENTION

DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH

CULVERT ANALYSIS

STREET | SIZE JLENGTH CULVERT QUANTITIES 7 COST. ROADREMOVALE | 30U8 EADWALLS TOTAC COMMENTS
NAME Concrete [Sub Cost teel |Sub Cost| Trench Backfil  [Sub Cost REPLACEMENT CosT INLET SUB COY COST
(r) M) | (cuyd) | ($ lbe) | ($) | $ | (8) (8) h) d) JSubCost] ($) [Concrele] Steel |Concrete] Steel $
Caballo Lane 2-6x4 50 1.246( 12,460 1838| 4,595 1,108 1,879 | 20,041, 33 183 3,025 | 23,066 724 535 1295 972| 4792 | 27,858 |Headwalls 4 1 slope, O Skew
Morning Glory 2-6x4 50 1246| 12,460 183.8| 4,595 1,108 1,879 | 20,041 33 183 3,025 | 23,066 7.24 535 1295 972| 4792 | 27,858
159th Place 2-6x4 50 1246( 12,460 183.8 4,595 1,108 1,879 | 20,041 33 183 3,025 | 23,066 724 535 12 95 972 4,792 | 27,858
58th Place 2-6x4 50 1246| 12,460 183.8| 4,595 1,108 1,879 | 20,041 33 183 3,025 | 23,066 7.24 535 12.95 972| 4792 | 27,858
56th Street 2-6x4 80 1,246 19,936 1838 7,352 1,772 3,006 | 32,066 33 203 4,840 | 36,906 724 535 1295 972 4,792 | 41,698
|Mockingbird Ln | 2-6x4 150 1.246| 37,380 183.8| 13,785 3,323 5,636 | 60,124 33 550 9,075 | 69,199 9.47 700 1461 891 5612 | 74,810 |40 Skew
53rd Street 2-6x4 50 1246| 12,460 183.8 4,595 1,108 1,879 | 20,041 33 183 3,025 | 23,066 724 535 1295 972 4792 | 27,858
Desert Jewel 2-42" 60 10,200 10,200 29 193 3,190 | 13,390 2,340 | 15,730 |End Sections
Armoyo 2-42" 50 8,500 8,500 29 161 2,658 | 11,158 2,340 | 13,498 |End Sections
Crestview 2-42" 50 8,500 8,500 29 161 2,658 | 11,158 2,340 | 13,498 |End Sections
Desert Park 2-42" 50 8,500 8,500 29 161 2,658 | 11,158 2,340 | 13,498 |End Sections
Road Runner 2-42" 50 8,500 8,500 29 161 2,658 | 11,158 2,340 | 13,498 |End Sections
Tatum Bivd
290| 30" 120 6,600 6,600 15 200 3,300 9,900 650 | 10,550 |End Sections
310 2-30" 120 13,200 13,200 20 267 4,400 | 17,600 1,300 | 18,900 |End Sections
320| 2-30" 100 11,000 11,000 20 222 3667 | 14,667 1,300 | 15,967 |End Sections
321,626 Sub Total 370,937 Sub Total
QUANTITIES _JCOST _ JUNIT MISCELLANEOUS [QUANTITJUNIT COST]TOTAL COST
Concrete 200 00 cuyd Energy Dissipator 1 20,000 20,000
Steel 050 Ibs Tatum Crossing 3 30,000 90,000
Trench 350 cuyd Grade Control Struct 4 15,000 60,000
Backfill 1300 cuyd
Road Removal 250 sqyd
Road Replace 1400 sqyd
30" End Section| 325 00 each
42" End Section| 585 00 each Sub Total 170,000 491,626 Grand Total 540,937 Grand Total Headwalls
30" Pipe 55 00 Linft
42" Pipe 85.00 Lirtt
48" Pipe 11000 Linft
54" Pipe 120 00 Linft
60" Pipe 140 00 Linft
66" Pipe 170 00 Linft
72" Pipe 200 00 Linft

e




1 O O-YEAR WITH DETENTION

DOUBLETREE RANCH ROAD

PROJECT NO. 2878

CHEROKEE WASH
CULVERT ANALYSIS

[~ STREET | BIZE [LENGTH CULVERT QUANTIT] T ROAD REMOVAL & S NEADWALLS TOTAC COMMENTS
NAME Concrete |Sub Cost[ Steel  JSub Cost ren Backil_ |Sub Gost REPLACEMENT CosT INLET OUTLET SUB COY COST
() () (cuyd) ) [tbs) ($ ($) (%) (8) | (Width) | tsqyd) JSubCost] (5) [Concrete] Steel Concrete | Steel £ ($)

Caballo Lane 2-10x4 50 2067| 20,670 3100 7,750 1,575 1879 | 31,874 41 228 3,758 | 35,632 8.39 656 1505 1169 5601 | 41,232 |Headwalls 4 1 Slope 0 Skew
Moming Glory | 2-10x4 50 2067| 20,670 3100 7,750 1,575 1,879 | 31,874 41 228 3,768 | 35,632 839 656 1505 1169 5601 | 41,232
59th Place 2-10x4 50 2.087( 20,670 3100 7,750 1,675 1,879 | 31,874 41 228 3,758 | 35,632 8.39 656 1505 1169 5,601 | 41,232
58th Place 2-8x4 50 15658| 15,580 2749 6,872 1,342 1879 | 25673 37 206 3,392 | 29,085 7.81 585 1398 1054 5,178 | 34,242
56th Street 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 5178 | 51,681
Mockingbird Ln 2-8x4 150 1.558| 46,740 2749] 20,618 4,027 5,636 | 77,020 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 3392 | 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
Arroyo 1-42" 50 4,260 4,250 17 94 1,558 5,808 1,170 6,978 |End Sections
Crestview 1-42" 50 4,250 4,250 17 94 1,658 5,808 1,170 6,978 |End Sections
Desert Park 1-42" 50 4,250 4,250 T4 94 1,658 5,808 1,170 6,978 |End Sections
Road Runner 1-42" 50 4,250 4,250 17 94 1,558 5,808 1,170 6,978 |End Sections
Tatum Bivd

290( 3-36" 120 23,400 23,400 27 360 5940 | 29,340 2,100 | 31,440 |End Sections

310 3.48" 120 39,600 39,600 32 427 7,040 | 46,640 4,500 | 51,140 |End Sections

320| 3-42¢ 100 25,500 25,500 29 322 5317 | 30,817 3,510 | 34,327 |End Sections

435,724 Sub Total 450,233 Sub Total

JQUANTITIES _|COST _ JUNIT MISCELLANEOUS JQUANTITIUNIT COST) TOTAL COST,
Concrete 200 00 cuyd Energy Dissipator 1 20,000 20,000
Steel 050 Ibs Tatum Crossing 3 20,000 60,000
Trench 350 cuyd Grade Control Struct| 4 15,000 60,000
Backfill 1300 | cuyd
Road Removal 250 sqyd
Road Replace 1400 sqyd
36" End Section| 35000 | each
42" End Section| 585 00 each Sub Total 140,000 575,724 Grand Total 630,233 Grand Total Headwalls
48" End Section| 750 00 each
36" Pipe 65 00 Linft
42" Pipe 8500 Linft
48" Pipe 11000 Linft
54" Pipe 120.00 Linft
60" Pipe 14000 | Linft
66" Pipe 170.00 Linft wi 12/0
72" Pipe 200.00 Linft



bt IS dod dddd o hNdeddet  ANLALNNL LD NNV AL

I PROJECT NO. 2878
CHEROKEE WASH
l CULVERT ANALYSIS
l 10-YEAR WITH DETENTION
STREET SIZE |JLENGTH |[CULVERT, ROAD REMOVAL & END TOTAL
NAME COST REPLACEMENT SECTIONS COST
I (ft) or (in) (ft) ($) (Width) | (sqyd) }Sub Cost (3) ($)
Caballo Lane 2-48" 50| 11,000 18 100 1,650 3.000 15.650 ‘
l 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 |
l 58th Place 2-48" 50| 11,000 18 100 1,650 3,000 15.650 l
\
\
56th Street 2-42" 80| 13.600 17 151 2.493 2.340 18.433 |
l Mockingbird Ln 2-42" 150] 25,500 17 283 4675 2,340 32,515
53rd Street 2-42" 50 8,500 17 94 1,558 2,340 12,398
I Desert Jewel 24" 60 3.000 14 93 1.540 480 5.020
Arroyo 24" 50 2,500 14 78 1,283 480 4,263
l 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
I Road Runner 24" 50 2,500 14 78 1,283 480 4,263
Tatum Bivd
I 290 30" 120 6.600 15 200 3.300 650 10.550
I 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
l Sub Total 193,437
QUANTITIES COST UNIT MISCELLANEOUS [QUANTITJUNIT COST|TOTAL COS
l Concrete 200.00 cuyd Energy Dissipator 1 10,000 10,000
Steel 0.50 Ibs Tatum Crossing 3 20,000 60,000
Trench 3.50 cuyd Grade Control Struct 4 10,000 40,000
Backfill 13.00 cuyd
I Road Removal 2.50 sqyd
Road Replace 14.00 sqyd
24" End Sections 240.00 each
30" End Sections 325.00 each
l 42" End Sections 585.00 each Sub Total 110,000
48" End Sections 750.00 each
24" Pipe 50.00 Linft Grand Total 303,437
30" Pipe 55.00 Linft
42" Pipe 85.00 Linft
48" Pipe 110.00 Linft
54" Pipe 120.00 Linft
60" Pipe 140.00 Linft
66" Pipe 170.00 Linft
72" Pipe 200.00 Linft




CHEROKEE WASH

MAXIMUM FLOW
CONCRETE CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE
Solve For Discharge

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... @.013
Channel Slope.... 0.0056 ft/ft
Depth..eeeeennnn. 4.00 ft

Computed Results:

Discharge........ 2546.25 cfs

Velocityb.e. vvss 18.72 fps

Flow Area........ 136.00 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 42.90 ft

Critical Depth... 5.58 ft

Critical Slope... 0.0020 ft/ft

Froude Number. ... 1.65 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE
Solwve For Discharge

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 0.013
Channel Slope.... 0.0069 ft/ft
DEDEH. «xx swsnss o 4.00 ft

Computed Results:

Discharge........ 2826.39 cfs

Velocity......... 20.78 fps

Flow Area........ 136.00 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 42 .00 ft

Critical Depth... 5.99 ft

Critical Slope... 0.0020 ft/ft

Froude Number.... 1.83 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE
Solve For Discharge

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 0.0213
Channel Slope.... 0.0089 ft/ft
DRI « 5 s w s, sice'si 4.00 ft

Computed Results:

Discharge........ 3209.98 cfs

Vel oGty e oo conns 23.60 fps

Flow Area........ 136.00 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 42.900 ft

Critical Depth... 6.52 ft

Critical Slope... 0.0020 ft/ft

Froude Number.... 2.8 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE
Solve For Discharge

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 9.013
Channel Slope.... 0.0100 ft/ft
31105 o PO 4.00 ft

Computed Results:

Discharge........ 3492.57 cfs

Ve loeity.vewn o olors 25.082 fps

Flow Area........ 136.00 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 42.00 ft

Critical Depth... 6.78 ft

Critical Slope... 0.0020 ft/ft

Froude Number.... 2.20 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 6708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MAXIMUM CONCRETE CHANNEL PER SLOPE
Solve For Discharge

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... ©.013
Channel Slope.... @.0142 ft/ft
DEPEN. oo eie tamie s 4.00 ft

Computed Results:

Discharge........ 4054.63 cfs

VeloCityeviue s seas 29.81 fps

Flow Area........ 136.00 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 42.00 ft

Critical Depth... 7.62 ft

Critical Slope... @.0021 ft/ft

Froude Number.... 2.63 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




CHEROKEE WASH

100-YEAR
NO DETENTION

RECTANGULAR CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@0-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 9.013
Channel Slope.... @.0056 ft/ft
DEPLR . s o o 00 s s oia s 4.0 ft
Discharge........ 1790.00@ cfs

Computed Results:

Bottom Width..... 24.98 ft

VeloC I W, v oe s sl » 17.91 fps

Flow Area........ 99.94 sf

Flow Top Width... 24.98 ft |
Wetted Perimeter. 32.98 ft }
Critical Depth... 5.42 ft |
Critical Slope... 0.0023 ft/ft

Froude Number.... 1.58 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 2.013
Channel Slope.... 0.0069 ft/ft
DEPERIS. s oo s Met 4.90 ft
Discharge........ 1786.00@ cfs

Computed Results:

Bottom Width..... 22.806 ft

Velocity......... 19.58 fps

Flow Area........ 91.22 sf

Flow Top Width... 22.80 ft

Wetted Perimeter. 30.80 ft

Critical Depth... 5.75 ft

Critical Slope... @.0024 ft/ft

Froude Number.... 1.73 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67e8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 0.9013
Channel Slope.... 8.0089 ft/ft
Depth............ 4.0 ft
Discharge..::«:« 1634.00 cfs

Computed Results:

Bottom Width..... 19.00 ft

Velocity...... ... 21.5@ fps

Flow Area........ 76.01 sf

Flow Top Width. .. 19.00 ft

Wetted Perimeter. 27.80 ft

Critical Depth... 6.12 ft

Critical Slope... 0.0026 ft/ft

Froude Number.... 1.89 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@0-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 2.013
Channel Slope.... 2.0100 ft/ft
Depth...eeenn.... 4.00 ft
Discharge........ 1574.00 cfs

Computed Results:

Bottom Width..... 17.55 ft

Veliocity....uiu. o 22.42 fps

Flow Area........ 70.19 sf

Flow Top Width... 17.55 ft

Wetted Perimeter. 25.55 ft

Critical Depth... 6.30 ft

Critical Slope... @.0027 ft/ft

Froude Number.... 1.98 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention CONCRETE

Solve For Bottom Width

Given Input Data:

Manning's n...... 0.013
Channel Slope.... ©.0142 ft/ft
Depth............ 4.00 ft
Discharge........ 425.00 cfs

Computed Results:

Bottom Width..... 5 .59t

VeloC ity . vuws o dh o 18.99 fps

Flow Area........ 22.38 sf

Flow Top Width... 5.59 ft

Wetted Perimeter. 1359 ft

Critical Depth... 5.64 ft

Critical Slope... @.0060 ft/ft

Froude Number.... 1.67 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 6708




CHEROKEE WASH

10-YEAR
NO DETENTION

RECTANGULAR CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 8.013
Channel Slope.... @.0056 ft/ft
Depthng .5 salii oy 4.00 ft
Discharge........ 483.00 cfs

Computed Results:

Bottom Width..... 8.66 ft

Velloe ity v i oo 13.94 fps

Flow AFeass e sees 34.66 sf

Flow Top Width... 8.66 ft

Wetted Perimeter. 16.66 ft

Critical Depth... 4.59 ft

Critical Slope... ®.0039 ft/ft

Froude Number.... 1.23 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 18-Year NO Detention CONCRETE
Solwve For Bottom Width

Given Input Data:

Manning's n...... 0.013
Channel Slope.... 0.0089 ft/ft
Deptih. . e dies siain e 4.00 ft
Discharge........ 441.00 cfs

Computed Results:

Bottom Width..... 681 Aft

Velocity......... 16.19 fps

Flow Ared...osess 27 .24 sf

Flow Top Width... 6.81 ft

Wetted Perimeter. 14.81 ft

Critical Depth... 5.07 ft

Critical Slope... @.0048 ft/ft

Froude Number.... 1.43 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 10-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 0.013
Channel Slope.... 0.0100 ft/ft
Depth..uveeeennn.. 3.00 ft
Discharge........ 423.00 cfs

Computed Results:

Bottom Width..... B.47 Tt

Velloci iyt . ot svn s s 16.64 fps

Flow Area........ 25.42 sf

Flow Top Width... 8.47 ft

Wetted Perimeter. 14.47 ft

Critical Depth... 4.26 ft

Critical Slope... ®.0038 ft/ft

Froude Number.... 1.69 (flow is Supercritical)

Open Channel Flow Mocdule, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... ©.013
Channel Slope.... 0.0142 ft/ft
Depth............ 2.00 ft
Discharge........ 115.00 cfs

Computed Results:

Bottom Lidth. . : - 4.17 ft

Velocity. s aumw s 13.80 fps

Flow Area........ 8.33 sf

Flow Top Width... 4.17 ft

Wetted Perimeter. 8.17 ft

Critical Depth... 2.87 ft

Critical Slope... ®.0055 ft/ft

Froude Number.... 1.72 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @6708




CHEROKEE WASH

10-YEAR
NO DETENTION

CONCRETE CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 0.013
Channel Slope.... ©.0056 ft/ft
Dischargesec. ..a.. 483.00 cfs

Computed Results:

Bepthi...ooneas.le 1.40 ft

Velocity......... 10.15 fps

Flow Area........ 47 .58 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 36.80 ft

Critical Depth... 1.84 ft

Critical Slope... ©.0023 ft/ft

Froude Number.... 1.51 (flow is Supercritical)

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




Rectanqular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... ©.013
Channel Slope.... @.0068 ft/ft
Discharge........ 481.00 cfs

Computed Results:

DEPthec.eecesenss 1.31 ft

Veloeitys:: . ause 10.76 fps

Flow Area........ 44.69 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 36.63 ft

Critical Depth... 1.84 ft

Critical Slope... 0.0023 ft/ft

Froude Number.... 1.65 (flow is Supercritical)

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




Rectanqular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 0.013
Channel Slope.... ©.0089 ft/ft
Discharge: s« o s 441.00 cfs

Computed Results:

Bepth. e ssseas s 1:15, ft

Velocity......... 11.31 fps

Flow Area........ 38.99 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 36.29 ft

Critical Depth... 1.74 ft

Critical Slope... 0.0023 ft/ft

Froude Number.... 1.86 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention CONCRETE
Solwve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's M. .so.s ®.013
Channel Slope.... 9.0100 ft/ft
Discharge........ 423.00 cfs

Computed Results:

BEPERTLE « & e bdls s o 1.08 ft

Vellochityics s e s 11.54 fps

Flow Ared........ 36.66 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 36.16 ft

Critical Depth... 1.69 ft

Critical Slope... ©.0023 ft/ft

Froude Number.... 1.96 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectanqular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 10-Year NO Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 0.0213
Channel Slope.... ©.0142 ft/ft
Discharge........ 114.00 cfs

Computed Results:

DepiEhs ol e s i 1. .44 ft

Velocify. oo oess 7.70 fps

Flow frea........ 14.81 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 34.87 ft

Critical Depth... .70 ft

Critical Slope... 0.2029 ft/ft

Froude Number.... 2.6 (flow is Supercritical)

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




CHEROKEE WASH

100-YEAR
DETENTION

RECTANGULAR CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@0-Year WITH Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... ©.013
Channel Slope.... 0.0056 ft/ft
DepP it ace e o 4.00 ft
Dischakrge. s o - » 793.00 cfs

Computed Results:

Bottom Width..... 12.73 Tt

Ve LOCI LY w o otbioivss 16.57 fps

Flow Area@........ 50.92 sf

Flow Top Width... 12: 73, fit

Wetted Perimeter. 20.73 ft

Critical Depth... 4.94 ft

Critical Slope... ©.0031 ft/ft

Froude Number.... 1.37 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year WITH Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 0.913
Channel Slope.... 0.0069 ft/ft
DEPER o ers it joiate ieters 4.00 ft
Discharge.: ... w. . 596.00 cfs

Computed Results:

Bottom Width..... 9.39 ft

Veltocity . . k.. 15.87 fps

Flow Area........ 37.56 sf

Flow Top Width... 9.39 ft

Wetted Perimeter. 17.39 ft

Critical Depth... 5.00 ft

Critical Slope... ©.0038 ft/ft

Froude Number.... 1.4¢ (flow is Supercritical)

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




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:
\

Manning's n...... ©.913
Channel Slope.... ©.9089 ft/ft
Depth..c..ooea... 4.00 ft
Discharge........ 551.00 cfs

Computed Results:

Bottom Width..... 8.204 ft

Ve oCLEY. o n o o o 17.14 fps

Flow Area........ 32.14 sf

Flow Top Width... 8.04 ft

Wetted Perimeter. 16.04 ft

Critical Depth... 5227 ft

Critical Slope... ©.0043 ft/ft

Froude Number.... 1.51 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 100-Year WITH Detention CONCRETE
Solwve For Bottom Width

Given Input Data:

Manning's n...... ©.013
Channel Slope.... ©.0100 ft/ft
Deplth. . hedt e o oinaws - 3.0 ft
Discharge........ 407 .00 cfs

Computed Results:

Bottom Width..... 8.22 ft

Velecitye o s inss 16.50@ fps

Flow Area........ 24.67 sf

Flow Top Width... 8.22 ft

Wetted Perimeter. 14.22 ft

Critical Depth... 4.24 ft

Critical Slope... ©.9039 ft/ft

Froude Number.... 1.68 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet MName: CHEROKEE WASH
Comment: 10@-Year WITH Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... 0.013
Channel Slope.... ©.0142 fr/ft
7Y% of PR L PR, 2.00 ft
Discharge........ 82.00 cfs

Computed Results:

Bottom Width..... 3.24 ft

Velocity....c.ne 12.65 fps

Flow Area........ 6.48 st

Flow Top Width... 3.24 ft

Wetted Perimeter. 7.24 ft

Critical Depth... 2.71 Tt

Critical Slope... 0.0066 ft/ft

Froude Number.... 1.58 (flow is Supercritical)

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




CHEROKEE WASH

10-YEAR
DETENTION

RECTANGULAR CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE
Solwe For Bottom Width

Given Input Data:

Manning's n...... 2.013

Channel Slope.... 0.0056 ft/ft

Bepthisee's siases o 3.0 ft

Discharge........ 214.00 cfs
Computed Results:

Bottom Width..... 6.27 ft

Ve loCEEY wus s sisimn 11.37 fps

Flow Area........ 18.82 sf

Flow Top Width... 6. 27 UHL

Wetted Perimeter. 12.27 ft

Critical Depth... 3.31 fit

Critical Slope... 0.0043 fr/ft

Froude Number.... 1.16 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 1@-Year WITH Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... ©.013
Channel Slope.... 2.0069 ft/ft
Depth..veeeennn.. 2.00 ft
Discharge.se.«: «« 161.00 cfs

Computed Results:

Bottom Width..... 7.18 ft

Velocity......... 11.22 fps

Flow Area........ 14.35 sf

Flow Top Width... 7.48 Tt

Wetted Perimeter. 11.18 ft

Critical Depth... 2.50 ft

Critical Slope... 0.0037 ft/ft

Froude Number.... 1.40 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... ©.913
Channel Slope.... @.0089 fr/ft
Depth. . 2. e . 2.00 ft
Discharge........ 149.00 cfs
Computed Results:
Bottom Width..... 6.09 ft
Velocity......... 12.23 fps
Flow Area........ 12.19 sf
Flow Top Width... 6.09 ft
Wetted Perimeter. 190.09 ft
Critical Depth... 2.65 ft
Critical Slope... 2.0041 ft/ft
Froude Number.... 1.52 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention CONCRETE
Solve For Bottom Width

Given Input Data:

Manning's n...... ©.013
Channel Slope.... 0.0100 ft/ft
Depithi. el s 2.00 ft
Discharge. ..% . . .. 110.00 cfs
Computed Results:
Bottom Width..... 4.60 ft
Velocity......... 11.96 fps
Flow Area........ 9.20 sf
Flow Top Width... 4.60 ft
Wetted Perimeter. 8.60 ft
Critical Depth... 2.61 ft
Critical Slope... 9.0049 ft/ft
Froude Number.... 1.49 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




CHEROKEE WASH

10-YEAR
DETENTION

CONCRETE CHANNEL




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 10-Year WITH Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 0.0213
Channel Slope.... @8.0056 ft/ft
Discharge........ 214.00 cfs

Computed Results:

DEPth.euenennnnn. 9.85 ft

Velocity......... 7.42 fps

Flow Area........ 28.84 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 35.79 ft

Critical Depth... 1.07 ft

Critical Slope... 8.0@26 ft/ft

Froude Number.... 1.42 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct #6708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 1@0-Year WITH Detention CONCRETE

Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... @.013
Channel Slope.... @.0069 ft/ft
Discharge........ 161.00 cfs
Computed Results:
Depth............ @.67 ft
Velocity.....con. 7.088 fps
Flow Area........ 22.75 sf
Flow Top Width... 34.00 ft
Wetted Perimeter. 35.34 ft
Critical Depth... 2.89 ft
Critical Slope... 8.08027 ft/ft
Froude Number.... 1

.53 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct e670@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 2.013
Channel Slope.... 8.2089 ft/ft
Discharge........ 149.00 cfs

Computed Results:

Depth............ @.59 ft

Velloel byl v v et ars 7.42 fps

Flow Area........ 20.88 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 35.18 ft

Critical Depth... .84 ft

Critical Slope... 2.0028 ft/ft

Froude Number.... 1.7 (flow is Supercritical)

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




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention CONCRETE

Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 9.013
Channel Slope.... @.0100 ft/ft
Discharge........ 1106.00 cfs

Computed Results:

DEPER. s voswss s oo @.47 ft

Velocity......... 6.82 fps

Flow Area........ 16.12 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 34.95 ft

Critical Depth... @.69 ft

Critical Slope... 0.8029 ft/ft

Froude Number.... 1.75 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention CONCRETE
Solve For Depth

Given Input Data:

Bottom Width..... 34.00 ft
Manning's n...... 2.013
Channel Slope.... 0.9142 ft/ft
Discharge........ 22.20 cfs

Computed Results:

DEPEN. ce.ovnisssis o 2.16 ft

Velocity......... 4.01 fps

Flow Area........ 5.48 sf

Flow Top Width... 34.00 ft

Wetted Perimeter. 34.32 ft

Critical Depth... 0.24 ft

Critical Slope... 0.0041 ft/ft

Froude Number.... 1.76 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




CHEROKEE WASH

100-YEAR
NO DETENTION

TRAPEZODIAL CHANNEL




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 10@-Year NO Detention Trapezodial Natural
Solve For Discharge

Given Input Data:

Bottom Width..... 12.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.800:1 (H:V)
Manning's n...... 2.035
Channel Slope.... @.0056 ft/ft
Depth.eeeeeenennn. 4.00 ft
Computed Results:
Discharge........ 572.85 cfs
Velocity. : dsess s 5.97 fps
Flow Area........ 96.0@ sf
Flow Top Width... 36.80 ft
Wetted Perimeter. 37.30 ft
Critical Depth... 3.17 ft
Critical Slope... @.0144 ft/ft
Froude Number.... .64 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@9-Year NO Detention Trapezodial Natural
Solve For Discharge

Given Input Data:

Bottom Width..... 12.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.0935
Channel Slope.... 8.0069 ft/ft
Depth............ 4.90 ft
Computed Results:
Discharge........ 635.87 cfs
Veloeilysahessins 6.62 fps
Flow Area........ 96.00 sf
Flow Top Width... 36.00 ft
Wetted Perimeter. 37.3¢ ft
Critical Depth... 3.35 ft
Critical Slope... 0.2141 ft/ft
Froude Number.... @.71 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96798




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention Trapezodial Natural
Solve For Discharge

Given Input Data:

Bottom Width..... 12.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.035
Channel Slope.... @.0089 ft/ft
Depthi s 8 amsss s 4.00 ft
Computed Results:
Discharge........ 722.17 cfs
VeloCityis e e 7.52 fps
Flow Area........ 96.00 sf
Flow Top Width... 36.00 ft
Wetted Perimeter. 37.30 ft
Critical Depth... 3.58 ft
Critical Slope... @.8139 ft/ft
Froude Number.... .81 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86728




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention Trapezodial Natural
Solve For Discharge

Given Input Data:

Bottom Width..... 12.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 9.035
Channel Slope.... 0.0100 ft/ft
Depthe e sisves 4.00 ft
Computed Results:
Discharge........ 765.50 cfs
Velocity......... 7.97 fps
Flow Area........ 96.00 sf
Flow Top Width... 36.00 ft
Wetted Perimeter. 37.30 ft
Critical Depth... 3.7 ft
Critical Slope... ©.2138 ft/ft
Froude Number.... 8.86 (flow is Subcritical)

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
Comment: 1@@-Year NO Detention Trapezodial Natural
Solve For Discharge

Given Input Data:

Bottom Width..... 12.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @8.035
Channel Slope.... 2.0142 ft/ft
Depth . ce o osemen 4.00 ft
Computed Results:
Discharde. « s « s« 912.20@ cfs
VMelocity.ssesouns 9.50 fps
Flow Area........ 96.80 sf
Flow Top Width... 36.20 ft
Wetted Perimeter. 37.30 ft
Critical Depth... 4.05 ft
Critical Slope... 2.0135 ft/ft
Froude Number.... 1.03 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 867@8




CHEROKEE WASH

10-YEAR
NO DETENTION

TRAPEZODIAL CHANNEL




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 1@-Year NO Detention Trapezodial Natural

Solve For Depth

Given Input Data:

Bottom Width..... 12.90 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.0835
Channel Slope.... 8.0056 ft/ft
Discharge........ 483.00 cfs

Computed Results:

Depth.....cvun.... 3.68 ft

Velocity.csn davsn 5.7 fps

Flow Area........ 84.74 sf

Flow Top Width... 34.07 ft

Wetted Perimeter. 35.27 ft

Critical Depth... 2.89 ft

Critical Slope... 0.0147 ft/ft

Froude Number.... .64 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention Trapezodial Natural
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft

Left Side Slope.. 3.80:1 (H:V)
Right Side Slope. 3.80:1 (H:V)
Manning's n...... @.035
Channel Slope.... 0.0069 ft/ft
Discharge........ 481.09 cfs

Computed Results:

Bepthss oo ssnsass 3.49 ft

Velocity.cveneeos 6.14 fps

Flow Area........ 78.29 sf

Flow Top Width... 32.92 ft

Wetted Perimeter. 34.05 ft

Critical Depth... 2.88 ft

Critical Slope... 8.0147 ft/ft

Froude Number.... .78 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Trapezodial Natural

Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.80:1 (H:V)
Manning's n...... @.935
Channel Slope.... 0.889%0 ft/ft
Discharge........ 441.00 cfs

Computed Results:

Depth............ 1.72 ft
Velocity. . :.uus. 14.99 fps
Flow Area........ 29.42 sf

Flow Top Width... 22.29 ft
Wetted Perimeter. 22.85 ft
Critical Depth... 2.75
Critical Slope... 2.0149 ft/ft

Froude Number. ... 2.3@ (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @6708




Worksheet Name : CHEROKEE WASH

Comment le-Year No Detention Trapezodia] Natural

1
|
f

i
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|
|
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1
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1
I
1

Solve For Depth

Given Input Data:

Bottom Width.. ... 12.20 ft
Left Side Slope.. 3.00:1 (H:v)

Right side Slope. 3.80:1 (H:\v)
Manning's p

...... @.035
Channel Slope.. . B.2100 ft/ft
Discharge..... . . . 423.90 cfs

Computed Results:

Depth............ 2.98 ft
Velocity.... . . . . 6.79 fps
Flow Area..... .. 62.32 sf
Flow Top Width. .. 29.86 ft
Wetted Perimeter. 30.83 ft
Critical Depth. .. 2.69 ft

Critical Slope. ..

0.0150 ft/ft
Froude Number . . . .

.83 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc.

* 37 Brookside Rd * Naterbury, Ct 96708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention Trapezodial Natural
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... ©.035
Channel Slope.... 0.0142 ft/ft
Discharge........ 115.0@ cfs

Computed Results:

Depth..ueeeeennn.. 1.36 ft

VeloCiky s came 5o 5.26 fps

Flow Are@........ 21.85 sf

Flow Top Width... 20.15 ft

Wetted Perimeter. 20.60 ft

Critical Depth... 1.27 ft

Critical Slope... 8.0182 ft/ft

Froude Number.... 2.89 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 267@8




CHEROKEE WASH

10-YEAR
DETENTION

TRAPEZODIAL CHANNEL




Trapezoidal Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention Trapezodial Natural
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft

Left Side Slope.. 3.80:1 (H:V)
Right Side Slope. 3.80:1 (H:V)
Manning's Niic.ie. < @.035
Channel Slope.... @.0056 ft/ft
Discharge........ 214.0@ cfs

Computed Results:

Depth.s. e savs s 2.43 ft

Velocity......... 4.55 fps

Flow Area........ 47 .00 sf

Flow Top Width... 26.61 ft

Wetted Perimeter. 27 .49 ft

Critical Depth... 1.83 ft

Critical Slope... @.0166 ft/ft

Froude Number.... .60 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Trapezoidal Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH |
Comment: 1@-Year WITH Detention Trapezodial Natural
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.035
Channel Slope.... 8.0069 ft/ft
Discharge........ 161.020 cfs

Computed Results:

Depth..ueueunnnn. 1.98 ft

Velocity......... 4.52 fps

Flow Area........ 35.62 sf

Flow Top Width... 23.90 ft

Wetted Perimeter. 24.55 ft

Critical Depth... 1.55 ft

Critical Slope... 0.0173 ft/ft

Froude Number.... 8.65 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 967@8




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year WITH Detention

Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:

VeloCitV. cuwie aene
Flow AFed. ... s s s
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

23

Trapezodial Natural

.00 ft
L00:1 (H:V)
.00:1 (H:V)
.035

.2089 ft/ft
.00 cfs

.78 ft
.83 fps
30.
22.
.25 ft

A8 ft

.8175 ft/ft
.73 (flow is Subcritical)

82 sf
67 ft

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
Comment: 10-Year WITH Detention Trapezodial Natural
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.035
Channel Slope.... @.0100 ft/ft
Discharge........ 110.0@ cfs

Computed Results:

Depth............ 1.46 ft

VeloGity..ouiise oo 4.60 fps

Flow Area........ 23.93 sf

Flow Top Width... 20.76 ft

Wetted Perimeter. 21.24 ft

Critical Depth... 1.23 ft

Critical Slope... 2.2184 ft/ft

Froude Number.... .75 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention Trapezodial Natural
Solve For Depth

Given Input Data:

Bottom Width..... 12.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.035
Channel Slope.... 0.0142 ft/ft
Discharge........ 22.00 cfs
Computed Results:
Depth:ssesiilonnss 0.53 ft
Velocity......... 3.05 fps
FLOW ‘Areaiis sree s e o 7.20 sf
Flow Top Width... 15.18 ft
Wetted Perimeter. 15.85 ft
Critical Depth... .45 ft
Critical Slope... 2.0243 ft/ft
Froude Number.... 2.78 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 267@8




CHEROKEE WASH

100-YEAR
NO DETENTION

TRIAGULAR CHANNEL




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention Triagular Channel
Solve For Discharge |

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.035
Channel Slope.... @.0056 ft/ft
Depth............ 6.00 ft
Computed Results:
Discharge........ 689.12 cfs
Velocity......... 6.38 fps
F1oW Are@...seens 108.00 sf
Flow Top Width... 36.00 ft
Wetted Perimeter. 37.95 ft
Critical Depth... 5.05 ft
Critical Slope... @.0141 ft/ft
Froude Number.... 2.65 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention Triagular Channel
Solve For Discharge

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.035
Channel Slope.... @.0069 ftr/ft
Depthiiecisvaies 6.20 ft
Computed Results:
Discharge........ 764.94 cfs
Velocityieseeseens 7.28 fps
Flow Area........ 108.00 sf
Flow Top Width... 36.00 ft
Wetted Perimeter. 37.95 ft
Critical Depth... 5.26 ft
Critical Slope... 0.9139 ft/ft
Froude Number.... 8.72 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067@8




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 10@-Year NO Detention Triaqular Channel
Solve For Discharge

Given Input Data:

Left Side Slope.. 3.80:1 (H:V)
Right Side Slope. 3.00:1 (H:\V)
Manning's n...... @.035
Channel Slope.... @.0089 ft/ft
Depth............ 6.00 ft
Computed Results:
Discharge........ 868.76 cfs
Ve loCl BV surs sieios 8.24 fps
Flow Area........ 128.00 sf
Flow Top Width... 36.00 ft
Wetted Perimeter. 37.95 ft
Critical Depth... 5.54 ft
Critical Slope... 9.2136 ft/ft
Froude Number.... @.82 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 867@8




Triangular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@@-Year NO Detention Triagular Channel
Solve For Discharge

Given Input Data:

Left Side Slope.. 3.80:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @2.835
Channel Slope.... @.0100 ft/ft
Depth..eeeeennn.. 6.00 ft

Computed Results:

Discharge........ 920.88 cfs
Velocity..cccscan 8.53 fps

Flow Area........ 1028.80 sf

Flow Top Width... 36.00 ft

Wetted Perimeter. 37.95 ft

Critical Depth... 5.67 ft

Critical Slope... 0.02135 ft/ft

Froude Number.... @.87 (flow is Subcritical)

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




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@0@-Year NO Detention Triagular Channel
Solve For Discharge

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.035
Channel Slope.... ©.0142 ft/ft
Depth dusie s asass 6.00 ft

Computed Results:

Discharge........ 1897.35 cfs

Velocity......... 10.16 fps

Flow Area........ 108.00 sf

Flow Top Width... 36.090 ft

Wetted Perimeter. 37.95 ft

Critical Depth... 6.88 ft

Critical Slope... 8.0132 ft/ft

Froude Number.... 1.03 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26798




CHEROKEE WASH

10-YEAR
NO DETENTION

TRIAGULAR CHANNEL




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention Triaqular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.80:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.035
Channel Slope.... @.0056 ft/ft
Discharge........ 483.00 cfs
Computed Results:
DEPLR o o5 oteoisiorers . 5.25 ft
Velocity......... 5.84 fps
Flow Area........ 82.73 sf
Flow Top Width... 31.51 ft
Wetted Perimeter. 33.21 ft
Critical Depth... 4.38 ft
Critical Slope... 0.0148 ft/ft
Froude Number.... @.63 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 967@8



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 1@-Year NO Detention Triagular Channel

Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:W)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.235
Channel Slope.... 0.0069 ft/ft
Discharge........ 481.00 cfs

Computed Results:

Depth............ 5.04 ft

Velocity.c...ou.. 6.31 fps

Flow Area........ 76.26 sf

Flow Top Width... 36.25 ft

Wetted Perimeter. 31.89 ft

Critical Depth... 4.37 ft

Critical Slope... 2.0148 ft/ft

Froude Number.... 0.7@ (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention Triagular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.235
Channel Slope.... ©.0089 ft/ft
Discharge........ 441.00@ cfs
Computed Results:
BepilEhics ses s ses 4.65 ft
Velocity......... 6.79 fps
Flow Area........ 64.95 sf
Flow Top Width... 27.92 ft
Wetted Perimeter. 29.43 ft
Critical Depth... 4.22 ft
Critical Slope... @2.0149 ft/ft
Froude Number.... @.78 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 10-Year NO Detention Triagular Channel

Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.835
Channel Slope.... 2.0100 ft/ft
Discharge........ 423.00 cfs

Computed Results:

Depth............ 4.48 ft

Velocity......... 7.02 fps

Flow Area........ 60.26 sf

Flow Top Width... 26.89 ft

Wetted Perimeter. 28.35 ft

Critical Depth... 4.15 ft

Critical Slope... 8.0150 ft/ft

Froude Number.... @.83 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. »* 37 Brookside Rd * Waterbury, Ct @6708




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year NO Detention Triagular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @2.035
Channel Slope.... @.0142 ft/ft
Discharge........ 115.00 cfs
Computed Results:
Depth.icveeisaans 2.58 ft
Veloeltyiai. s vt 5.78 fps
Flow Area........ 19.89 sf
Flow Top Width... 15.45 ft
Wetted Perimeter. 16.29 ft
Critical Depth... 2.47 ft
Critical Slope... 0.0179 ft/ft
Froude Number.... 2.90 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




CHEROKEE WASH

10-YEAR
DETENTION

TRIAGULAR CHANNEL




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention Triangular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.835
Channel Slope.... @.0@056 ft/ft
Discharge........ 214.00@ cfs
Computed Results:
Deptheveeeeenenn.. 3.87 ft
Velocity..ciooess 4.76 fps
Flow Area........ 44.93 sf
Flow Top Width... 23.22 ft
Wetted Perimeter. 24.48 ft
Critical Depth... 3.16 ft
Critical Slope... 8.0164 ft/ft
Froude Number.... 92.60 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067@8




Triangular Channel Analysis & Design
Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 10-Year WITH Detention Triangular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.035
Channel Slope.... 0.0069 ft/ft
Discharge........ 161.09 cfs
Computed Results:
Depthssesesnsssss 3.34 Tt
Velocity......... 4.80 fps
Flow Area........ 33.56 sf
Flow Top Width... 20.07 ft
Wetted Perimeter. 2108, Tt
Critical Depth... 2.82 ft
Critical Slope... 8.9171 ft/ft
Froude Number.... .65 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 10-Year WITH Detention Triangular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... @.035
Channel Slope.... 0.0089 ft/ft
Discharge........ 149.00 cfs

Computed Results:

Depths ofs s e sone 3.10 ft

Velocity......... 5.18 fps

Flow Area........ 28.78 sf

Flow Top Width... 18.58 ft

Wetted Perimeter. 19.59 ft

Critical Depth... 2.74 ft

Critical Slope... 0.08173 ft/ft

Froude Number.... @.73 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 267@8




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention Triangular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:\V)
Manning's n...... 2.0835
Channel Slope.... @.0100 ft/ft
Discharge........ 110.00 cfs

Computed Results:

BEpTh. < i ws s s 2.70 ft

Velocity. coeewien. 5.01 fps

Flow Area........ 21.94 sf

Flow Top Width... 16.23 ft

Wetted Perimeter. 17.11 ft

Critical Depth... 2.42 ft

Critical Slope... 0.09180 ft/ft

Froude Number.... @.76 (flow is Subcritical)

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




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 1@-Year WITH Detention Triangular Channel
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 2.0835
Channel Slope.... 0.0142 fr/ft
Discharge........ 22.00 cfs
Computed Results:
Pepthcivesinsisse 1..38 Tt
Velocity......... 3.82 fps
Flow Area........ 5.75 sf
Flow Top Width... 8.31 ft
Wetted Perimeter. 8.76 ft
Critical Depth... 1.27 ft
Critical Slope... @.8223 ft/ft
Froude Number.... 2.81 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 267@8




CHEROKEE WASH

100-YEAR
NO DETENTION

RECTANGULAR CHANNEL
CULVERT ANALYSIS




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: CABALLO LANE 10@-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 30.00 ft
Manning's n...... ©8.013

DEPER < » on « 0 w8 & w0 5.00 ft
Discharge........ 1790.020 cfs

Computed Results:

Channel Slope.... @.0019 ft/ft
Velocity......... 11.93 fps

Flow Area........ 150.00 sf

Flow Top Width... 3e.00 ft

Wetted Perimeter. 49.00 ft

Critical Depth... 4.80 ft

Critical Slope... @.0021 ft/ft

Froude Number.... 8.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MORNING GLORY 106-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 30.00 ft
Manning's n...... 0.013
Depth: v o onen s 5.00 ft
Discharge........ 1790.20 cfs

Computed Results:

Channel Slope.... 2.0019 ft/ft
Velocity......... 11.93 fps
Flow Area........ 150.060 sf

Flow Top Width. .. 30.00 ft
Wetted Perimeter. 40.00 ft
Critical Depth... 4.80 ft
Critical Slope... 9.0021 ft/ft

Froude Number.. .. 0.94 (flow is Subcritical)

Open Channel Flow Module,

Version 3.3 (c) 1991
Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct @67e8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 59TH PLACE 120-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 30.00 ft
Manning's n...... 2.013
TEBER .5, 5. « = & whoves e 5.00 ft
Discharge........ 1790.00@ cfs

Computed Results:

Channel Slope.... @.8019 ft/ft

Velocity .o eeee s 11.93 fps

Flow Area........ 150.00 sf

Flow Top Width... 30.00 ft

Wetted Perimeter. 49.00 ft

Critical Depth... 4.80 ft

Critical Slope... @.8021 ft/ft

Froude Number.... ©.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 58TH PLACE 100-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 30.00 ft
Manning's n...... 0.013
Depth...oaeavoisss 5.0 ft
Discharge........ 1786.0@ cfs

Computed Results:

Channel Slope.... @.8018 ft/ft

Velocity. i iceees i 11.91 fps

Flow Area........ 150.00 sf

Flow Top Width... 30.00 ft

Wetted Perimeter. 49.00 ft

Critical Depth... 4.79 ft

Critical Slope... @.0021 ft/ft

Froude Number.... ©.94 (flow is Subcritical)

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

Ct 06708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 56TH PLACE 190-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 30.00 ft
Manning's n...... 9.013

D1 o)) o o F 5.00 ft
Discharge........ 1634.00 cfs

Computed Results:

Channel Slope.... @.0016 ft/ft

VelBClLy: veatoms oo 10.89 fps

Flow Area........ 150.00 sf

Flow Top Width... 30.00 ft

Wetted Perimeter. 49.00 ft

Critical Depth... 4.52 ft

Critical Slope... @.0021 ft/ft

Froude Number.... 2.86 (flow is Subcritical)

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

Ct 067@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MOCKINGBIRD 100-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 30.00 ft
Manning's n...... ©9.013

Depthias o sl as s 5.00 ft
Discharge........ 1634.00 cfs

Computed Results:

Channel Slope.... 2.8016 ft/ft
Velocity......... 10.89 fps

FlLOoW Brea .sev. 150.00 sf

Flow Top Width... 30.00 ft

Wetted Perimeter. 40.00 ft

Critical Depth... 4.52 ft

Critical Slope... 0.0021 ft/ft

Froude Number.... 9.86 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708



Rectangular

Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: 53RD STREET 100-YR NO DETENTION

Solve For Channel Slope

Given Input Data:

Computed Results:

. 30.00 ft
. 0.013

. 5.0 ft
. 1634.00 cfs

Channel Slope.... 0.0016 ft/ft
Velocity..... siels e 10.89 fps

Flow Area........ 150.00 sf

Flow Top Width... 30.00 ft

Wetted Perimeter. 49.00 ft

Critical Depth... 4.52 ft

Critical Slope... @.0021 ft/ft

Froude Number.... 8.86 (flow is Subcritical)

Open Channel Flow Modu
Haestad Methods, Inc.

le, Version 3.3 (c) 1991
* 37 Brookside Rd * Waterbury, Ct 26708




Rectanqular Channel Analysis & Design
Open Channel — Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: DESERT JEWEL 1@@-YR NO DETENTION
Solve For Channel Slope |

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... 2.013

RDepEhk shes s s 05555 4.00 ft
Discharge........ 425.0@ cfs

Computed Results:

Channel Slope.... @.0030 ft/ft
VeloCiltyeeeee oo 10.63 fps

Flow Area........ 49.00 sf

Flow Top Width... 190.00 ft

Wetted Perimeter. 18.90 ft

Critical Depth... 3.83 ft

Critical Slope... 8.0034 ft/ft

Froude Number.... 0.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06788




Rectangular

Channel Analysis & Design

Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: ARROYO 100-YR NO DETENTION

Solve For Channel Slope
Given Input Data:
Bottom Width....
Manning's n.....
Depth s s as'dne s

Discharge.......

Computed Results:

Channel Slope....

. 10.00 ft
. 0.013

5 4.00 ft
) 425.00 cfs

0.0030 ft/ft

Velocity.....oun 10.63 fps

Flow Area........ 49.00 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 18.00 ft

Critical Depth... 3.83 ft

Critical Slope... 0.0034 ft/ft

Froude Number.... 8.94 (flow is Subcritical)

Open Channel Flow Modu
Haestad Methods, Inc.

le, Version 3.3 (c) 1991
* 37 Brookside Rd * Waterbury, Ct 06708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: CRESTVIEW 100-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 198.00 ft
Manning's n...... 2.013

DepPthis s s o s visfhin s 4.00 ft
Discharge........ 425.00@ cfs

Computed Results:

Channel Slope.... @8.0030 ft/ft
Velocity......... 10.63 fps

Flow Area........ 40.00 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 18.00 ft

Critical Depth... 3.83 ft

Critical Slope... 2.0034 ft/ft

Froude Number.... 0.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: DESERT PARK 100-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... 2.013

Depth............ 4.00 ft
Discharge........ 425.00 cfs

Computed Results:

Channel Slope.... @.0030 ft/ft

VeloCLEYiiui oo 10.63 fps

Flow Area........ 40.00 sf

Flow Top Width... l10.00 ft

Wetted Perimeter. 18.00 ft

Critical Depth... 3.83 T

Critical Slope... 9.0034 ft/ft

Froude Number.... 8.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26728




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: ROAD RUNNER 100-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 10.00 ft
Manning's n...... @9.013

Depth............ 4.00 ft
Discharge........ 425.00 cfs

Computed Results:

Channel Slope.... 2.8030 ft/ft
Velocity........ . 186.63 fps

Flow Area........ 49.00 sf

Flow Top Width... 10.00 ft

Wetted Perimeter. 18.00 ft

Critical Depth... 3.83 ft

Critical Slope... 2.0034 ft/ft

Froude Number.... 2.94 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




CHEROKEE WASH

100-YEAR
DETENTION

RECTANGULAR CHANNEL
CULVERT ANALYSIS




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: CABALLO LANE 1@0@-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 20.00 ft

Manning's n...... 9.013

Depths: «ocsasens 4.00 ft

Discharge........ 793.00 cfs
Computed Results:

Channel Slope.... 2.0019 ft/ft

Velocity..oeeunn. 9.91 fps

Flow Area........ 80.00 sf

Flow Top Width... 20.00 ft

Wetted Perimeter. 28.00 ft

.65 ft
.0024 ft/ft
.87 (flow is Subcritical)

Critical Depth...
Critical Slope...
Froude Number....

S O W

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 986708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: MORNING GLORY 100-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 20.00 ft
Manning's n...... @.013
Depth.....oun.... 4.00 ft
Discharge........ 793.00@ cfs

Computed Results:

Channel Slope.... 0.0019 ft/ft

VeloCiLy. . owe . 9.91 fps

Flow Area........ 80.00 sf

Flow Top Width... 20.00 ft

Wetted Perimeter. 28.00 ft

Critical Depth... 3.65 ft

Critical Slope... 0.0024 ft/ft

Froude Number.... ©.87 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 59TH PLACE 100-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 20.00 ft
Manning's n...... 2.013

Depth......ocva. 4.00 ft
Discharge........ 793.00 cfs

Computed Results:

Channel Slope.... 2.0019 ft/ft
Velocity......... 9.91 fps

Flow Area........ 80.00 sf

Flow Top Width... 20.00 ft

Wetted Perimeter. 28.00 ft

Critical Depth... 3.65 ft

Critical Slope... 8.0024 ft/ft

Froude Number.... 9.87 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 58TH PLACE 10@-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 16.00 ft
Manning's n...... 9.9213

DeRER . viu's o opoisios o 4.00 ft
Discharge........ 596.00 cfs

Computed Results:

Channel Slope.... 0.0018 ft/ft
Velocity......... 9.31 fps

Flow Area....... . 64.00 st

Flow Top Width... 16.00 ft

Wetted Perimeter. 24.00 ft

Critical Depth... 3.51 ft

Critical Slope... 8.0026 ft/ft

Froude Number.... 9.82 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 56TH STREET 100-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 16.00 ft
Manning's n...... 2.013
Depth.eeeeeneenn. 4.00 ft
Discharge........ 5561.00 cfs

Computed Results:

Channel Slope.... 2.0015 ft/ft
Velocity......... 8.61 fps

Flow Ar€a.eececss 64.00 sf

Flow Top Width... 16.00 ft

Wetted Perimeter. 24.00 ft

Critical Depth... 3.33 ft

Critical Slope... 9.0026 ft/ft

Froude Number.... .76 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 267@8




Rectanqular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MOCKINGBIRD 120-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 16.00 ft
Manning's n...... 9.013

Depth.e.eeeenennn. 4.00 ft
Discharge........ 561.00 cfs

Computed Results:

Channel Slope.... @.0015 ft/ft
Velocity...... o 8.61 fps

Flow Area........ 64.20 sf

Flow Top Width... 16.00 ft

Wetted Perimeter. 24.00 ft

Critical Depth... 3.33 ft

Critical Slope... @.00826 ft/ft

Froude Number.... 0.76 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96728




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH:
Comment: 53RD STREET 100-YR WITH DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 16.00 ft
Manning's n...... 9.013

Depthe.eeueenn... 4.00 ft
Discharge........ 551.00 cfs

Computed Results:

Channel Slope.... 2.0015 ft/ft
Velocity....... o 8.61 fps

Flow Area........ 64.00 sf

Flow Top Width... 16.00 ft

Wetted Perimeter. 24.90 ft

Critical Depth... 3.33 ft

Critical Slope... 9.0026 ft/ft

Froude Number.... @.76 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




CHEROKEE WASH

100-YEAR
DETENTION

CIRCULAR CHANNEL
CULVERT ANALYSIS




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: DESERT JEWEL 18@-YR WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... 2.013
Discharge......... 82.00 cfs

Computed Results:

Full Flow Channel Slope @.0066 ft/ft

Full Flow Depth........ 3.50 ft
Velocity.......... 8.52 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.83 ft
Critical Slope.... 0.0068 ft/ft
Percent Full...... 100.00 %
Full Capacity..... - 82.00 cfs
QMAX @.94D........ 88.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: ARROYO 100-YR WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diametera . dseosess - 3.50 ft
Manning's n....... .013
Discharge......... 82.00 cfs

Computed Results:

Full Flow Channel Slope @.9066 ft/ft

Full Flow Depth........ 350Nt
Velocity. . csvscnes 8.52 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.83 ft
Critical Slope.... @.0068 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 82.00@ cfs
QMAX @.84D........ 88.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 967@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: CRESTVIEW 120-YR  WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter. ...cecsses 3.50 ft
Manning's n....... 9.013
Discharge......... 82.00 cfs

Computed Results:

Full Flow Channel Slope @.0066 ft/ft

Full Flow Depth........ 3.50 ft
VEILOCIEY o 5o oioimioins 8.52 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.83 ft
Critical Slope.... @.0068 ft/ft
Percent Full...... 100.020 %
Full Capacity..... 82.00 cfs
QMAX @.84D........ 88.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: DESERT PARK 100-YR  WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... 0.013
Discharge......... 82.00 cfs

Computed Results:

Full Flow Channel Slope 9.0066 ft/ft

Full Flow Depth........ 3.50 ft
Velocitycessesvasas 8.52 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.83 ft
Critical Slope.... 2.0068 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 82.00 cfs
QMAX @.94D........ 88.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: ROAD RUNNER 100-YR WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... 9.013
Discharge......... 82.00 cfs

Computed Results:

Full Flow Channel Slope @.9066 ftr/ft

Full Flow Depth........ 3.50 ft
Velocifyacevuisssas 8.52 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.83 ft
Critical Slope.... @.0068 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 82.0@ cfs
QMAX @.94D........ 88.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067@8



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: TATUM BASIN 290 l1@@-YR WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.00 ft
Manning's n....... 2.013
Discharge......... 49.00 cfs
Computed Results:

Full Flow Channel Slope @.0036 ft/ft

Full Flow Depth........ 3.00 ft
Velocity.......... 5.66 fps
Flow Area......... 7.07 sf
Critical Depth.... 2.06 ft
Critical Slope.... 2.0054 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 40.00 cfs
QMAX @.94D........ 43.93 cfs
Froude Number..... FULL

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




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: TATUM BASIN 310 10@-YR WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 4.00 ft
Manning's n....... 2.013
Discharge......... 98.00 cfs

Computed Results:

Full Flow Channel Slope @.0047 ft/ft

Full Flow Depth..... oo o 4.00 ft
Velocity.......... 7.80 fps
Flow Area......... 12.57 sf
Critical Depth.... 3.00 ft
Critical Slope.... 0.0056 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 98.089 cfs
QMAX @.94D........ 185.42 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: TATUM BASIN 320 100-YR WITH DETENTION
Solve For Full Flow Slope

Given Input Data:

Diametetr.ic.cices .. 3.50 ft
Manning's n....... 9.013
Discharge......... 80.00 cfs

Computed Results:

Full Flow Channel Slope 2.0063 ft/ft

Full Flow Depth....oes 3.50 ft
Velocity...ociuves 8.32 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.79 ft
Critical Slope.... @.0066 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 80.0@ cfs
QMAX @.94D........ 86.96 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




CHEROKEE WASH

10-YEAR
DETENTION

CIRCULAR CHANNEL
CULVERT ANALYSIS




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: CABALLO LANE 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 4.00 ft
Manning's n....... @.013
Discharge......... 107.0@ cfs

Computed Results:

Full Flow Channel Slope @.0055 ft/ft

Full Flow Depth........ 4.00 ft
VeLOCLEY . oo au cimsiss 8.51 fps
Flow Area......... 12.57 sf
Critical Depth.... 3.13 ft
Critical Slope.... @0.0061 ft/ft
Percent Full...... 100.20 %
Full Capacity..... 107.00 cfs
QMAX @.94D........ 115.10 cfs
Froude Number..... FULL

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




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: MORNING GLORY 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 4.00 ft
Manning's n....... 9.013
Discharge......... 107.00 cfs

Computed Results:

Full Flow Channel Slope @.0055 ft/ft

Full Flow Depth........ 4.00 ft
Velocity.uveearnans 8.51 fps
Flow Area......... 12.57 sf
Critical Depth.... 3.13 ft
Critical Slope.... 8.0061 ft/ft
Percent Full...... 100.900 %
Full Capacity..... 107.00 cfs
QMAX @.94D........ 115.10 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 59TH PLACE 12-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 4.90 ft
Manning's n....... ®.013
Discharge. .« «sesw«s 1087 .00 cfs

Computed Results:

Full Flow Channel Slope @.0055 ft/ft

Full Flow Depth........ 4.00 ft
Velocity.......... 8.51 fps
Flow Area......... 12.57 sf
Critical Depth.... 3.13 ft
Critical Slope.... @.0061 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 107.00 cfs
QMAX @.94D........ 115.10 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86788




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 58TH PLACE 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 4.00 ft
Manning's n....... 9.013
Discharge......... 82.02@ cfs
Computed Results:

Full Flow Channel Slope 0.0033 ft/ft

Full Flow Depth........ 4.00 ft
Velocity..eisnonne 6.53 fps
Flow Area......... 12.57 sf
Critical Depth.... 2.74 ft
Critical Slope.... @0.0049 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 82.00 cfs
QMAX @.94D........ 88.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @678




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 56TH STREET 18-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... 2.013
Discharge......... 75.00 cfs

Computed Results:

Full Flow Channel Slope @.0056 ft/ft

Full Flow Depth........ 3.50 ft
VeloCity.caasssass 7.80 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.71 ft
Critical Slope.... @.0062 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 75.00 cfs
QMAX @.94D........ 80.68 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86798




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH

Comment: MOCKINGBIRD

10-YR WITH RETENTION

Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 3.50 ft
SLOPE.verennnnann 0.0056 ft/ft
Manning's n....... 8.013
Discharge......... 75.29 cfs
Computed Results:

Full Flow Capacity..... 75.29 cfs

Full Flow Depth........ 3.50 ft
Velocity.......... 7.83 fps
Flow Area......... 9.62 sf
Critical Depth.... 2:72 Tt
Critical Slope.... @.0062 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 75.29 cfs
QMAX @.94D........ 80.99 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct @67@8




Solved with Manning's Equation

Open Channel - Uniform flow

Circular Channel Analysis & Design
\
Worksheet Name: CHEROKEE WASH ‘
Comment: 53RD STREET 10-YR WITH RETENTION i
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 3.50 ft
238 HoTo] - TR PP @.0056 ft/ft
Manning's n....... 0.9813
Discharge......... 75.29 cfs
Computed Results:
Full Flow Capacity..... 75.29 cfs
Full Flow Depth........ 3.50 ft
Velocity . .. ewsass 7.83 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.72 ft
Critical Slope.... 8.0062 ft/ft
Percent Full...... 100.020 %
Full Capacity..... 75.29 cfs
QMAX @.94D........ 80.99 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @6708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: DESERT JEWEL 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 2.00 ft
Manning's N....... 2.013
Discharge......... 22.00 cfs

Computed Results:

Full Flow Channel Slope @.0095 ft/ft

Full Flow Depth........ 2.00 ft
Velocity.......... 7.00 fps
Flow Area......... 3.14 sf
Critical Depth.... 1.68 ft
Critical Slope.... @.0091 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 22.00 cfs
QMAX @.94D........ 23.67 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: ARROYO 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 2.00 ft
Manning's n....... @.013
Discharge......... 22.00 cfs

Computed Results:

Full Flow Channel Slope @.0095 ft/ft

Full Flow Depth........ 2.00 ft
VeloCitY . csenmies o 7.00 fps
Flow Area......... 3.14 sf
Critical Depth.... 1.68 ft
Critical Slope.... 2.0091 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 22.00 cfs
QMAX @.94D........ 23.67 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel — Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: CRESTVIEW 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Ditameter.«scemavas 2.00 ft
Manning's n....... 9.013
Discharge......... 22.00 cfs

Computed Results:

Full Flow Channel Slope 9.0095 ft/ft

Full Flow Depth........ 2.00 ft
Velocity.cowwsaans 7.00 fps
Flow Area......... 3.14 sf
Critical Depth.... 1.68 ft
Critical Slope.... 2.0091 ft/ft
Percent Full...... 100.020 %
Full Capacity..... 22.00 cfs
QMAX @.94D........ 23.67 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: DESERT PARK 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 2.0 ft
Manning's n....... 9.013
Discharge......... 22.00 cfs

Computed Results:

Full Flow Channel Slope @.0095 ft/ft

Full Flow Depth........ 2.00 ft
Velocity..coeosson 7.00 fps
Flow Area......... 3.14 sf
Critical Depth.... 1.68 ft
Critical Slope.... @.0091 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 22.00 cfs
QMAX @.94D........ 23.67 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: ROAD RUNNER 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 2.00 ft
Manning's n....... 9.013
Discharge......... 22.00 cfs
Computed Results:

Full Flow Channel Slope @.0095 ft/ft

Full Flow Depth........ 2.00 ft
Velocity:cn.eeioasa 7.00 fps
Flow Area......... 3.14 sf
Critical Depth.... 1.68 ft
Critical Slope.... 2.0091 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 22.00 cfs
QMAX @.94D........ 23.67 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26708




Worksheet Name:

Comment: TATUM BASIN 2990 10-YR

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel — Uniform flow

Solve For Full Flow Slope

Given Input Data:

Computed
Full

Full

Diameter..........
Manning's n.......
Discharge.........

Results:

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

CHEROKEE WASH

WITH RETENTION

2.50 ft
9.013
32.020 cfs

0.0061 ft/ft
2.50 ft
6.52 fps
4.91 sf
1.93 ft
@.0069 ft/ft

100.920 %

32.29 cfs
34.42 cfs
FULL

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct @67@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: TATUM BASIN 310 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 2.50 ft
Manning's n....... 2.013
Discharge......... 49.00 cfs

Computed Results:

Full Flow Channel Slope 2.0095 ft/ft

Full Flow Depth........ 2.50 ft
Velocity.......... 8.15 fps
Flow Area......... 4.91 sf
Critical Depth.... 2.13 ft
Critical Slope.... @.0089 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 40.00 cfs
QMAX @.94D........ 43.83 cfs
Froude Number..... FULL

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




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: TATUM BASIN 32@ 10-YR WITH RETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 2.50 ft
Manning's n....... 9.013
Discharge......... 32.00 cfs

Computed Results:

Full Flow Channel Slope @.0061 ft/ft

Full Flow Depth........ 2.50 ft
VeloCitY i cinvivasi 6.52 fps
Flow Area......... 4.91 sf
Critical Depth.... 1.93 ft
Critical Slope.... @.0069 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 32.00 cfs
QMAX @.94D........ 34.42 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 26798




CHEROKEE WASH

10-YEAR
NO DETENTION

RECTANGULAR CHANNEL
CULVERT ANALYSIS




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: CABALLO LANE 10-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... 0.013
Depth....cuun.... 4.0 ft
Discharge........ 483.00 cfs

Computed Results:

Channel Slope.... 9.0024 ft/ft
Velocity......... 10.06 fps
Flow Area........ 48.00 sf

Flow Top Width... 12.00 ft
Wetted Perimeter. 20.90 ft
Critical Depth... 3.69 ft
Critical Slope... 0.0030 ft/ft
Froude Number.... 2

.89 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067es8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MORNING GLORY 1@-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... 2.013
DOl o« sl was 4.00 ft
Discharge........ 483.00 cfs

Computed Results:

Channel Slope.... @.0024 ft/ft
Veleoeilty:isoitaess 10.06 fps

Flow Area........ 48.00 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 20.00 ft

Critical Depth... 3.69 ft

Critical Slope... 9.0030 ft/ft

Froude Number.... 2.89 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 267@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: 59TH PLACE 18-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... 2.013

Depthaicin oo sid me e 4.00 ft
Discharge........ 483.0@ cfs

Computed Results:

Channel Slope.... 2.0024 ft/ft
Velocity...oo.nn.. 10.06 fps

Flow AR€a.cu sics e« 48.00 sf

Flow Top Width... 12.90 ft

Wetted Perimeter. 20.90 ft

Critical Depth... 3.69 ft

Critical Slope... 0.0030 fr/ft

Froude Number.... 8.89 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 96708




Rectanqular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 58TH PLACE 10-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.90 ft
Manning's n...... ©.013

DEDER. « 5laine ain sioe 4.00 ft
Discharger o« . 481.00 cfs

Computed Results:

Channel Slope.... 9.8024 fr/ft
Velocity.cosnesss 10.02 fps

Flow Area........ 48.00 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 20.00 ft

Critical Depth... 3.68 ft

Critical Slope... @.0030 ft/ft

Froude Number.... 2.88 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 9678




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
. Worksheet Name: CHEROKEE WASH
Comment: 56TH STREET 10-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... .013
Depth.eeeeenneann. 4.00 ft
Discharge........ 441.0@ cfs

Computed Results:

Channel Slope.... @.0020 ft/ft
Velocity......... 9.19 fps

Flow Area........ 48.00 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 20.00 ft

Critical Depth... 3.47 ft

Critical Slope... @.0030 ft/ft

Froude Number.... 2.81 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067@8




Rectangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CHEROKEE WASH
Comment: MOCKINGBIRD 10-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... 2.013
DePth.eeeeeenennn 4.00 ft
Discharge........ 441.00 cfs

Computed Results:

Channel Slope.... @.0020 ft/ft
VeloCity.sicmanss 9.19 fps

Flow Area........ 48.00 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 20.00 ft

Critical Depth... 3.47 ft

Critical Slope... 9.0030 ft/ft

Froude Number.... ©.81 (flow is Subcritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: 53RD STREET 18-YR NO DETENTION
Solve For Channel Slope

Given Input Data:

Bottom Width..... 12.00 ft
Manning's n...... 9.013

Depth.ceceeeeenn. 4.00 ft
Discharge........ 441.00 cfs

Computed Results:

Channel Slope.... @.0020 fr/ft
Velocity......... 9.19 fps

Flow Area........ 48.00 sf

Flow Top Width... 12.00 ft

Wetted Perimeter. 20.00 ft

Critical Depth... 3.47 ft

Critical Slope... @.0030 ft/ft

Froude Number.... 0.81 (flow is Subcritical)

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




CHEROKEE WASH

10-YEAR
NO DETENTION

CIRCULAR CHANNEL
CULVERT ANALYSIS




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: DESERT JEWEL 10-YR NO DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... 9.013
Discharge......... 58.00 cfs

Computed Results:

Full Flow Channel Slope @.9033 ft/ft

Full Flow Depth........ 3.50 ft
Velocity.......... 6.03 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.39 ft
Critical Slope.... @.0051 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 58.00 cfs
QMAX @.94D........ 62.39 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct @67@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: ARROYO 19-YR NO DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... ©.013
Discharge......... 58.00 cfs

Computed Results:

Full Flow Channel Slope 9.0033 ft/ft

Full Flow Depth........ 3.50 ft
Velocity.......... 6.03 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.39 ft
Critical Slope.... 2.0051 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 58.00 cfs
QMAX @.94D........ 62.39 cfs
Froude Number..... FULL

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




Circular Channel Analysis & Design
Solved with Manning's Equation

-

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: CRESTVIEW 19-YR NO DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... 2.013
Discharge......... 58.0@ cfs

Computed Results:

Full Flow Channel Slope 2.0033 ft/ft

Full Flow Depth........ 3.50 ft
Velocity.......... 6.03 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.39 ft
Critical Slope.... @0.0051 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 58.00 cfs
QMAX @.94D........ 62.39 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 967@8




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CHEROKEE WASH
Comment: DESERT PARK 10-YR NO DETENTION
Solve For Full Flow Slope

Given Input Data:

Diameter.......... 3.50 ft
Manning's n....... ©.013
Discharge......... 58.80 cfs

Computed Results:

Full Flow Channel Slope @.0033 ft/ft

Full Flow Depth........ 3.50 ft
Velocity.......... 6.23 fps
Flow Area......... 9.62 sf
Critical Depth.... 2.39 ft
Critical Slope.... @.0051 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 58.00 cfs
QMAX @.94D........ 62.39 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 86708




}

Norksheet Name . CHEROKEE WASH

Comment . ROAD RUNNER

10-vyR NO DETENTION
Solve For Full Floy Slope
Given Input Data:
Dlameter. . . 3.50 ft
Manning's neoooo.. 2.013
Discharge ......... 58.00 cfs
Computed Results.
Full Flo, Channe] Slope 9.0033 ft/ft
Full Floy Depth... . ... 3.50 ft
Velocity .......... 6.03 fps
Flow area., [ '77 9.62 sf
Critica] Depth. . . . 2.39 ft
Critica] Slope.. .. 9.0051 ft/ft
Percent Full. . . . 100.99 4
Full Capacity ..... 58.00 cfg
QMa @.94p.. . . . 62.39 cfs
Froude Number. . FuLL

Open Channe] Flow Mo

dule,
Haestaqd Methods,

Version 3.3 (c) 1991
Inc. » 35 i



