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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

S EE I I N BN BN BN BN BN D BN BN BN BN B ..




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
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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
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