' Spook Hill ADMP Update

- Flood Control District of Maricopa County

Appendix A
Volume 5

Design Alternative Analysis
| Level 11 o
Channel & Culvert Calcs & Costs

Wood, Patel & Associates, Inc.
2051 West Northern Avenue
Suite 100
Phoenix, AZ 85021
Phone: (602) 335-8500
Fax: (602) 335-8580




. Spook Hill Area Drainage Master Plan Update .
Flood Control District of Maricopa County

List of Appendices

Appendix A

Volume | HEC-1 Modeling Input Data & Output Files — Level 11
Volume 2 SCS TR-20 Hydrology Analysis

Volume 3 TR-20 Hydrology Analysis

Volume 4 Design Alternative Analysis — Level I

Volume 5 Design Alternative Analysis — Level II

Volume 6 No-Action/Non-Structural Alternative Analysis
Volume 7 Conveyance Material Analysis perty of P
Volume 8 Hydraulics Fload Contr it of MO lel"aI'Y
Volume 9 Red Mountain Freeway Crude Cost Estimates i UCT L0
FARRE I }.ﬁ:t::‘:;.:ngo
Appendix B Phoenix, AZ §5009

Volume 1 Level I - Hydrology (1999 — (3/10/2000)
Volume 2 Level I — Hydrology (03/10/2000 - 05/11/2000)
i Volume 3 Level I - Hydrology (05/11/2000 — 06/19/2000)
. Volume 4 Level I - Hydrology (06/19/2000 — G7/17/2000)
Volume 5 Level I - Hydrology (07/18/2000 — 07/27/2000)
Volume 6 Level I - Hydrology (12/06/2000)
Volume 7A°  HEC-1 Modeling Output Files (Level II)
Volume 7B HEC-1 Modeling Output Files (Level II)
Volume 7C HEC-1 Modeling Output Files (Level II)

e

YAWP\Reports\Public Works Dept\99989 Speok Hill ADMP list of appendices.doc




Alternative location for the 88™ Street Detention Basin

Due to the rapid development in the project area, it seemed possible that the 88" Street
and McDowell location may be developed prior to the District’s ability to purchase the
land and reserve it for a detention basin. Given this possibility, the District requested that
an alternative location for this basin be identified and some preliminary analysis be done
to determine the viability of the site and its ability to integrate with the other elements in
the Recommended Drainage Alternative.

An alternative site was identified at the northeast corner of the intersection of Hawes
Road and Culver Street (see conceptual drawing on accompanying pages). The basin
would be located in the southwest corner of a privately owned parcel approximately 40
acres in size (a very small portion of the parcel in the northeast corner is owned by the
City of Mesa but is not required).

Preliminary evaluation of the topography, contours, and Hydrology in the area indicate
that this is a viable alternative location for the 88" Street Detention Basin. Please refer to
the attached documentation for additional information including a StormCAD model of
the revised storm drain alignments,
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Scenario: Base

Pipe Report
. Label Upstreampownstreant Total |Length Constructeq Number|Section|ManninggAveragefUpstreamPownstreamHydrauligHydraulic
Node Node System | (1) Slope of Size n Velocity| Invert Invert Grade | Grade
Flow (ftHty  [Sectiong {ft/s) |Elevation| Elevation | Line In |Line Out
{cfs) (ft) - () (ft)

P-10 | 1-12 J-7 800.001270.00{ 0.015556 2|78 inchl 0.023| 12.05|1,815.20| 1,811.00[1,823.85/1,818.93

P-13 | J-7 I-14 800.00| 47.00{ 0.010638 2|78 inchl 0.023| 12.05|1,811.00| 1,810.50(1,818.70{1,817.84

P-8 |I-14 J-10 1,046.00|140.00] 0.025000 2| 78inch| 0.023{ 15.95|1,810.50| 1,807.00(1,817.46|1,813.12

P-g |J-10 J-4 1,046.00|360.00| 0.033333 2| 78inchl 0.023| 16.32{1,807.00{ 1,795.00[1,812.91[1,801.13

P2 |J4 J-5 1,046.00[500.00| 0.025000 2{84inch| 0.023( 14,29|1,795.00| 1,782.50(1,800.95|1,789.73

P-3 |J-B J-6 1,0456.00{500.00| ©.021000 2|84 inch 0.023| 13.59|1,782.50| 1,772.00[1,789.58(1,779.09

P4 |J6 o1 1,045.001451.00| 0.024390 2|84inchl 0.023F 13.60|1,772.00| 1,761.00(1,778.95|1,769.50

P-&5 (110 J-8 844.00| 28.00| 0.035714 2|84 inch| 0.023F 12.31|1,760.00| 1,759.00/1,765.41|1,765.43

P-6 |J-8 J-9 844.00|494.00| 0.012146 2|84 inch| 0.023) 12.45|1,759.00| 1,753.00(1,765.221,7568.41

P-7 |J-9 0-2 844.00(398.00| 0.017588 2(84inch| 0.023] 13.63|1,753.00| 1,746.00(1,758.4111,751.10
Title: McDowell Rd-Hawes to Sessaman Project Engineer: Network Administrator
wil. Ahydraulics\storm cad\mcdowsouthoptiont.stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]

09/26/02 08:24:38 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




. Wood, Patel & Associates, Inc.

Spook Hill ADMP Level II Alternative Summary -~ Model Elements

HEC-1

Land Use Condition

Return Period

Rainfall Duration

Pass Mountain

Non-Jurisdictional

McDowell Road

McKellips Road

File Name

Existing

Future

100-year

10-year

SPS

24-hour

6-hour

T-hour

PM4R PMA4E

Channel

SH FRS

Off-line |

Basin

SB FRS
AxFlow

MD2E

MD2P

MD3E

MD3P

MK1IC

MKIP

MK2ZE

MK2p

EC24BASE.DAT

X

ECZ4B_R.DAT
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el Ee R Il
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>
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ECZAMD2E.DAT
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ECZAMD3E.DAT
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EC24MEK1P.DAT

ECZ4ME2E.DAT

EC24ME2P.DAT
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MD3EPMA4R.DAT
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* -~ Divert flow into offline basin "SS5380" before combining with fiow from 380",
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X
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Wood, Patel & Associates, Inc. 1
Spook Hill ADMP Level II Alternative Sumumary - Peak Flows I
HEC-1 Inflow to Apache Junction FRS Ouiflow of Apache Junction FRS Inflow to Signal Butte FRS (east) Inflow to Signal Butte FRS (north) Total Inflow to Signal Butte FRS QOutflow of Signal Bufte FRS Inflow to Spook Hill FRS Cutflow of Spook Hill FRS
File Name "C60” Tp Volume || "S60" Tp Volume | "C180" Tp Volume [ “RR200" [ Tp | Volume ["CC180"{ Tp | Volume [ "S180" | Tp | Volume [ "CC455"| Tp | Volume || "S440" | Tp | Volume
Q100 (cfs) (hr) tAc-Fo || Q100 (cfs) ¢h) (Ac-Fy || Q100 (cfs) (hr) tacF)  l Q100 (cfs) (hr) (AcFy [ Q100 (cfs) tho (AcPn || Q100 {cfs) (o | (AcFy § Q100 (cfs) | (D (AcF) | Q100 (cfs) | (m) (Ac-Ft)
EC4BASEDAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 12.83 190 7306 12.30 1053 113 29.07 524 7116 12.37 1404 242 18.33 881
EC24B_R.DAT 5371 12.37 417 118 1427 417 1306 12.30 869 1330 1337 190 7306 1230 1053 113 15.63 . 524 3996 13.63 1357 NIA '
EC24_NJ5.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1785 13.37_ 345 7306 12.30 1214 449 1563 1! 916 [ 2140 13.63 1595 N/A -
EC24 NJ4.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 | 12.83, 190 7306 12.30 1053 113 29.07 524 2282 13.60 1339 N/A
EC24NJ4Q.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 12.83 1590 7306 12.30 1053 398 14,97 ? 780 2754 13.73 1613 N/A
EC24PMAR.DAT 5371 1237 417 118 14.27 417 7306 12,30 869 1784 1337 345 7306 12.30 1214 449 15.63 1 016 6518 12.40 1630 362 26.10 1131
EC24PM4EDAT [l Same as | EC4PM4R ] . ' L ‘
ECUMD?EDAT || 5371 1237 417 118 14.27 417 7306 12.30 869 1330 12.83 190 7306 | 1230 | 1053 113 12907 | 524 || 6744 |1237 | 1404 § 225 |23.93 | 882
ECAMINP.DAT i Same as | EC2AMDZE - : o
EC24MD3E.DAT 5371 12.37 417 118 - 14.27 417 7306 12.30 869 1330 1283 | 190 7306 12.30 1033 113 2007 | 524 | 6722 12.37 1404 225 23.53 882
EC24MD3PDAT |l Same as | EC24MD3E | - ' , - {
ECMMEIC.DAT 5371 12.37 417 118 - 14.27 417 7306 12.30 869 [ 1330 12.83 190 7306 12.30 1053 113 29.07 | 524 7091 12.37 1416 242 18.53 892
© ECMEIPDAT [l Same as | EC2aMEIC ' ‘ o - ' :
ECUME2EDAT 5371 12.37 417 i18 14.27 417 7306 12.30 869 1330 12.83 196 7306 12.30 1053 113 29.07 524 6940 12.37 1416 229 22.13 850
EC2AME2PDAT || Same as | EC24MK2E o o - :
MDIEPMIRDAT J| -5371 | 1237 417 118 14.27 417 7306 | 1230 869 |l 1784 | 1337 345 7306 | 1230 | 1214 449 | 1563 | 916 | 6100 [ 1233 | 1672 | 363 | 2643 | 1172
MD3EPM4AR. DAT 5371 12.37 417 118 1427 417 7306 12.30 869 1784 1337 | 345 7306 12.30 1214 449 1563 | 916 6166 12.33 1672 363 12644 1172
MD2PMMEZ.DAT 5371 1237 | 417 118 14.27 417 7306 12.30 860 - 1784 - 13.37. 345 | 7306 12.30 1214 449 1563 |. 916 6428 12.27 1672 364 | 2647 1172 |- 1
._ MD2PMMELDAT || 5371 12.37 417 118 14.27 417 7306 12.30 869 1784 1337 | 345 7306 | 1230 | 1214 449 | 1563 | o016 || e428 | 1227 | 1672 § 364 | 2647 | um |
. / MD3PMME2.DAT 5371 1237 417 118 14.27 417 7306 12.30 869 1784 | 1337 345 7306 12.30 1214 449 1563 | | 916 6397 | 1230 1672 364 26.47 1172
MD3PMME1.DAT 5371 12.37 417 118 | 1427 417 7306 12.30 869 1784 13.37 © 345 7306 12.30 1214 449 15.63 | 916 6397 12.30 1672 364 26.47 1172
' MEZBNJ4Q.DAT 3371 -12.37 417 118 14.27 417 1306 12.30 869 1330 1337 | 190 7306 12.30 1053 398 14.97 | . 780 2337 13.73 1619 N/A
i\zﬂ)2EN34Q.DAI 5371 1237 417 118 14.27 417 7306 1230 869 1330 1337 | 190 7306 12.30 10353 398 14.97 :780 2411 13.73 1613 N/A
MD?2EMEZE.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 13.37 150 7306 1230 1053 113 - 29.07 : 524 6774 1237 1416 226 24.00 386 J
MD2ME2INEDAT 5371 1237 417 118 14.27 417 T306 12.30 869 1330 1337 190 7306 1230 1053 398 14.97 - 780 _ 2327 13.67 1617 N/A
EC24PM_R.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1784 13.37 345 7306 12.30 1214 448 15.63 | 916 2140 13.63 1630 | N/A
EF24 NISDAT 7224 1237 577 482 1370 571 9866 12.30 1196 2635 1333 336 9866 12.30 1732 554 16.03 | 1392 3709 1237 2374 N/A
ET24_NJ5.DAT 2512 12.40 196 108 13.97 196 3542 12.30 411 502 14.06- 95 3542 12.30 512 - 117 22.80 1315 713 12.33 683 N/A ‘
ESPSBASE.DAT N/A ‘ ' N/A : N/A ) N/A S ’ N/A ' 113 20.07 524 23577 5.47 {1 3201 4151 6.63 2666
ESPS_CHI. DAT N/A N/A N/A N/A wa | 113 29.07 §524 17099 6.07 3195 N/A
ESPS_GCL.DAT N/A N/A N/A N/A ' N/A 113 29.07 | 524 9708 48.37 3428 N/A

W:A\1999Projects\99989-Spook Hill ADMP Update\Hydrology\Level2\Summary. wh3 ‘ ' : ‘ Print Date 16-May-01



Wood, Patel & Associates, Inc.

Spook Hill ADMP Level II Alternative Summary - Peak Flows II
HEC-1 Spook Hill FRS McBowell Road ' 7 McEellips Road Total Qutflow
Fite Name C320 Tp "C340" ™ "C3607. Tp "CIS0A” Tp “CCA0M/B™ Tp "coat | Tp "CITOA" Tp "C390” Tp "CASIC_AT T "CC340B340"|  Tp - |["CCIsoBase] T “"C500" Tp
. Q100 (cfs) (hr} Q100 (cfs) (e} QLOG {cfs) (hr) Q100 {cfs) fhe) Q100 {cfs) thoy Q100 (ofs) | (hr) Q100 {cfs) {hr} Q100 (efs) | () Q100 {cfs) (hr) Q100 {cfs) (hr) 2100 (cfs) (he) Q100 {cfs) (hr)
’ EC24BASEDAT 2546 - 12.30 3733 12.33 4484 12.33 4667 12.37 5262 12.37 5884 12.37 1046 12.23 478 12.03 1540 12.2:77 1534 12.17 627 12.27 2475 12.33
EC24B_RDAT 2546 12.30 3025 12.53 4079 12.70 4597 12.87 4253 13.13 4082 13.40 1046 12.23 478 12.03 1540 12,27 1534 1217 627 12.27 4332 14.23
EC24_NI6.DAT 2277 12.27 2756 12.53 30625 12.67 3382 12.83 2018 13.27 2036 ‘1347 838 12.10 478 12.03 1434 12,27 1581 12.17 627 12.27 2320 12.23
EC24 NJA.DAT 2546 12.30 3025 12.53 4079 12.70 4597 12.87 2047 13.13 2125 - 13.40 1046 12.23 478 .12.03 1540 12.27 1534 1217 627 12.27 2424 14.40
EC2ANT4Q.DAT 2559 12.30 3051 12.53 4106 12.70 2715 12.83 2652 13.20 2660 13.53 1046 12.23 478 12.03 1540 12.2_’7 1534 12.17 627 12;27 2064 - 14.40
EC24PM4R.DAT 2277 12.27 3564 12.30 . 3921 12.37 4306 12.40 4902 12.40 5409 12.40 838 12.10 478 12.03 1434 - 1227 1581 12.17 | 627 12.27 2475 - 12.33
ECMPMAEDAT || Same as | EC24PM4R ' ' |
EC24MD2E.DAT 2546 12.30 3733 12.33 4484 12.33 4405 12.33 4788 12.37 5497 12.37 1046 12.23. 310 12.03 2035 lﬁ.Zb 1534 12.17 627 12.27 2475 12.33
BCAMDIP.DAT || Same as | EC24MD2E '
EC24MD3E.DAT 2546 12.30 3733 12.33 4484 12.33 4405 12.33 4788 12.37 5167 12.37 1046 12.23 620 12.03 1973 12.23 1534 12.17 627 12.27 2475 12.33
EC24MD3IP.DAT Same as | EC24MD3E
ECHMMEICDAT 2546 12.30 3667 12.27 4279 12.33 4513 12.33 5234 12.37 5857 12.37 1046 12.23 . 478 12.03 1540 12.27 394 12.-13 913 12.57 2475 12.33
EC24MEIP.DAT || Sameas | BC24MEKIC ] )
EC24ME2EDAT - 2546 12.30' 3667 12.27 4279 12.33 4513 12.33 5081 12.37 5705 12.37 1046 12.23 478 12.03 1540 12'.2'.;" 394 12.13 913 12.57 2475 12.33
EC24ME?PDAT ] Same as | BC24aME2E ' . : ' ' ;
MD2EPMA4R.DAT 2277 i2.27 3564 12.30 3921 12.37 3921 12.37 4250 12.37 4562 12.37 838 12.10 814 12.03 2063 12,20 1581 12.17 627 12.27 2475 12.33
MDIEPMAR.DAT 2277 12.27 3564 12.30 3921 12.31 3921 12.37 4250 12.37- 4562 ' 12.37 838 12.10 622 12.03 2002 12.23 1581 12.17. 627 1227 2475 12.33
MD2PMME2.DAT 2277 12.27 3432 12.27 3650 12.37 3922 12.37 4334 12.27 4746 12.27 838 12.10 814 12.03 2063 12.26 304 12.13 156 12.80 2475 12.33
MDIPMMEKL.DAT 2277 12.27 3437, 12.27 3690 12.37 3522 12.37 4334 12.27 4746 12.27 838 12.10 814 12.03 2063 12.20 394 - 12.13 156 12.80 2475 12.33
MD3PMME2.DAT 2277 12.27 3432 12.27 3690 12.37 3922 12.37 4334 12.27 4746 ) 12.27 338 12.10 622 12.03 2002 12.23 © 394 12.13 156 12.80 2475 12.33
MD3PMME]L.DAT 2277 12.27 3432 12.27 3690 12.37 3922 12.37 4334 1227 4746 12.27 838 12.10 622 12.03 2002 12.23 . 394 12.13 156 12.80 2475 12.33
‘_%MKZENMQ.DAT 2559 12.30 2883 - 12.53 3951 12.70 2006 13.00 - 2150 13.27 2203 13.57 1046 12.23 478 12.03 1540 12.27 394 12.13 913 12.57 2647 12.30
"y MD2ENTAQ.DAT 2559 12.30 3051 12.53 4106 12.70 2194 12.90 2198 . 13.23 2221 13.53 1046 12.23 810 12.03 . 2035 1220‘ 1534 12.17 627 1227 § 2665 12.30
MD2EMKZE.DAT 2546 12.30 3667 12.27 4279 12.33 4513 12.33 4824 12.33 5196 1237 1046 12.23 810 12.03 2035 12.2d 394 12.13 156 12.80 2475 12.33
MD2ME2NIDAT 2559 12.30 2883 12.53 3951 12.70 2006 13.00 2090 13.30 2121 13.57 1046 12.23 810 12.63 . 2035 12.2(}; 394 12.17 156 12.80 2669 12.30
|
1
BC24PM._R.DAT 2277 12.27 2756 12.53 3025 12.67 3382 12.83 2018 13.27 2036 - 1334 238 12.10 478 12.03 1434 12.?.7& ] 1581 12.17 627 12.27 2320 12.33
EF24_NJ6.DAT 3133 12.23 4005 12.47 4553 12.60 5353 .12.70 2714 13.40 2697 13.67 1126 12.10 629 12.03 2253 12.20} 2165 _12.17 889 12.27 3578 12.33
ET24_N¥6DAT 1058 12.30 818 12.80 725 13.10 644 13.47 515 13.90 498 14.30 417 12.10 256 12.03 734 12.27 . T2 12.20 273 12.27 1185 12,27
ESPSBASE.DAT 6600 5.53 9174 5.50 12385 5.53 15413 5.53 16908 5.53 18404 | -5.53 1956 5.33 - 743 5.07 4092 540 " 3083 5.33 1504 547 6577 - 5.40
ESPS_CHLDAT £600 3.53 £300 570 11367 5.73 13851 5777 14613 590 15427 6.00 1956 533 743 5.07 4092 540 . 3083 5.33 1504 547 18679 6.50
ESPS_GCL;DAT 3328 47.73 4353 47.9Q 6138 48.03 7562 48.10 8060 48.23 8533 ‘48.37 1005 47.70 ’ 337 47.50 2004 47.70% ‘ 1534 47.63 768 4773 10861 49.03

W:A1599Projects\99989-Spock Hill ADMP Update\Hydrologp\Level2\Summary.wb3
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Spook Hill ADMP Level II Alternative Summary - Model Elements . : -5 : /jﬂi e
. : HEC-1 Land Use Condition Return Period Rainfall Duration Pass Mountain Non-Jurisdictional McDowell Road ’ McKellips Road
File Name Existing Future 100~year 10-year | SPS 24-hour 6-hour 7-hour PM4R PM4E SH SHFRS { Off-line | SB FRS MDIE MD2P MBE MD3P MKIC MKiP MKZE MEK?P
: _Channel Basin 4xFlow ‘ L . :
EC24B ASE.DAT X X X : X B
| EC24B_R.DAT X X X X
EC24_NIS&.DAT X X X X X X X 3
EC24_NJ4.DAT X X X X X .f
SEESMFODAT - || X X e, SRl S o x| X* X 7
' EC24PM4R.DAT X X X X X X
EC24PM4E.DAT X X X. - X X X E
\« AcEcebEDE || X X X ] X [x)
4 - BC2MDIPDAT . X X X X X '
OO MDIEDAT X X X X X
X X X X X
X X X X X
X X X X
X X X X
X = s
X X X X X X
X X X X X X
X X X X X X
X X X X X X
) X X X X X X* X
/| MESENIIODAT X X X X X* X - X
A wvwegaaobar | X X X X X* X X |
3 ] -MDIEMEIEDAT X X - X X X | X
MDIMEZNIDAT X X X X X* X X X
N/
", /7
; ¥ / g& -
i
-
EC24PM_R.DAT X X e X X X X E
EF74_NJS.DAT X S00-Yr X X X X X
ET24_NJ6.DAT X X X X X X X
ESPSBASE.DAT X X X X
ESPS_CHL.DAT X X X X
. ESPS_GCL.DAT X ' X 50-hr X .
* - Divent flow into offline basin "$$380" before combining with ﬂowfmm-'zgt)". - : B | : . R 5)&9&? K ) ;’ff {}: o /"E
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Waood, Patel & Associates. Inc.

Spook Hill ADMP Level II Alternative Summary - Peak Flows I

HEC-I Inflow to Apache Junction FRS Qutflow of Apache Junction FRS Inflow to Signal Butte FRS (east) Inflow to Signal gutte FRS (north) Total Inflow to Signad Butte FRS Outflow of Signal Bu_t_t;‘g_-_F}SS Inflow to Spock Hill FRS Qutflow of Spook Hill FRS
. File Name "C60" Tp Volume "S60" Tp Volume | "Cig0" Tp Volume { "RR200" Tp Volume || "CC180" Tp | Volume § "S180" Tp \F’GEurne "CC455"{ Tp | Volume "S440" Tp | Volume
Q100 (cfs) {hr) (Ac-Fy 11 Q100 (cfs) {hr) (Ac-Ety || Q100 (efs) {hr) (Ac-F || Q100 (cfs) (he) . {Ac-Fi) Q100 (efs) (he) {Ac-F) ] Q100 (cfs) (hr) ‘(AcFy [ Q100 (cfs) (hr} (AcE0 || Q100 (cts) (hr) {Ac-F)
EC24BASEDAT 5371 12.37 417 118 14.27 417 7306 12.30 369 1330 12,83 190 7306 12.30 1053 113 2007 | . 524 7116 | 1237 | 1404 242 18.33 | 881
EC24B_R.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 13.37 190 7306 12.30 1053 113 1563 | 524 3996 | 13.63 | 1357 N/A
£C24_NT6.DAT 5371 12.37 417 118 14.27 417 7306 12.30 369 1785 1337 345 7306 12.30 1214 449 1563 | 916 | 2140 | 13.63 | 1595 N/A
EC24 NF4.DAT 5371 | 1237 417 118 1427 417 7306 1230 869 1330 12.83 190 7306 12.30 1053 113 | 2007 | | 524 2282 | 13.60 | 1339 N/A
EC24NI4Q.DAT 5371 | 1237 417 118 14.27 417 7306 12.30 369 1330 12,83 190 7306 12.30 1053 398 1497 | | 780 2754 1 1373 ] 1613 N/A
EC24PMAR DAT 5371 1237 417 118 1427 417 7306 12.30 869 1784 13.37 345 7306 12.30 1214 449 1563 | i 916 6518 | 12.40 | 1630 362 12610 | 1131
EC24PM4EDAT [ Same as | EC24PM4R , Iy -l '
EC24MD2E.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 12.83 190 7306 12.30 1053 113 2907 | | 524 6744 | 1237 | 1404 225 2393 | 882
EC24MD2PDAT || Same as | EC2aMDIE _ i ' _ ’ '
EC24MD3E.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1330 12.83 190 7306 312.30 1053 113 29.07 { | 524 6722 | 1237 | 1404 25 | 2353 | 882
EC24MD3P.DAT || Same as |BC24MD3E | _ o :
EC24ME1C.DAT 5371 1237 417 118 1427 417 7306 12.30 869 1330 12.83 190 7306 12.30 1053 113 2007 | 524 7091 | 1237 | 1416 247 | 1853 | 892
EC24MKIP.DAT |l Same as | EC4MEIC . : L -
EC24MK2E.DAT 5371 12.37 417 - 118 14.27 417 7306 12.30 369 1330 12.83 190 7306 1 1230 1053 113 - | 2907 | 524 6940 - | 1237 | 1416 220 | 2213 | 890
EC24MK2P.DAT A . . . - .

MD2EPMAR: DAT 1% N SN B L vy A - 869 1784 |7 1337 =2 730675 12,300 1214 e T =EEEEI007 ] 1233 | 1672 363 :
MD3EPM4R.DAT 118 ' 869 1784 1337 7306 | 1230 | 1214 449 Cls166 | 1233 | 1672 3631 2644 | 1172
o) vopnidiREEDAT — 369 - 4 1784- |- 1337 == 1306 | 1230 1214, Al -449- | 563" 1= 6428 | 12271 1672 364 | 2647 1 172 -
MD2PMMK1.DAT 869 | 1784 1337 345 7306 12.30 1214 449 15.63 6428 | 1227 | 16712 364 | 2647 | um
DIPMMEK2DAT 869 1784 1337, 345 7306 1230 | 1214 449 15.63 6397 | 1230 | 1672 364 | 2647 | 1172
MD3PMME1LDAT 869 1784 1337 | 345 7306 12.30 1214 449 1563 | 916 § 6397 | 1230} 1672 364 | 2647 ] 1m

MDPMMENI.DAT 869 1784 13.37 345 7306 12.30 1214 449 [ 1563 i 916 0l 2121 | 1367} 1637 N/A

ME2ENJ4Q.DAT 869 1330 1337 190 7306 1230 | 1053 398 14.97 | 780 2337 | 13731 1619 ‘f N/A

MD2ENT4Q.DAT 869 1330 13.37. 190 7306 12.30 1053 398 1497 | 780 2411 11373 | 1613 N/A

MD2EMK2E.DAT 869 1330 1337 190 7306 2.30 1053 113 29.07 1. 524 6774 | 1237 | 1416 226 | 24001 386
MD2ZME2NI.DAT 869 1330 1337 190 7306 12.30 1053 398 14.97 |' 780 2327 | 13.67 | 1617 N/A '

‘

EC24PM_R.DAT 5371 12.37 417 118 14.27 417 7306 12.30 869 1784 1337. 1 345 7306 | 12.30 1214 449 1563 _{ 916 2140 | 13.63 | 1630 |  N/A

EF24_NJ6.DAT 7224 12.37 577 482 13.70 577 9366 12.30 1196 2635 13.33 136 9866 12.30 1732 || . 554 1603 | 1392 3709 | 1237 1 2374 N/A

ET2¢ NISDAT || 2512 | .12.40 196 108 13.97 196 || 3542 12.30 411 502 14.00 95 3542 12.30 512 117 22.80 | 315 713 1233 | 685 N/A

ESPSBASE.DAT N/A ' N/A - N/A N/A ‘ NA | 113 - | 29.07 { 524 23577 | s5.47 | 3201 4151 6.63. 1 2666
ESPS_CHL.DAT N/A N/A. N/A N/A N/A 113 | 2907 | 524 17099 | 6.07 | 3195 N/A

ESPS_GCL.DAT N/A N/A N/A N/A N/A 113 2007 |} 524 9708 | 4837 | 3428 N/A

o

WA1999 Projeczs\‘)@%‘)-Spook Hill ADMP Update\Hydrology\LeveiZ\Summary.whb3

Print Date 26-May-0F =



Wood, Patel & Associates, lnc.

WATF99Projects\99989-Spook Hill ADMP Update\Hydrolog\Level\Summary. wh3

Spook Hill ADMP Level I1 Alternative Summary - Peak Flows II
_ HEC1 Spook Hill FRS o McDowell Road ] McKellips Road Total Quiflow
. File Name 3207 To ~C340° To “C360" T "CIB0/A" Tp "CC400B™ | Tp "Ca20/A Tp “CIT0/A" Tp 390" Tp caisic A Te frccswenac| Tp  ||"cossomsso| T C500" Tp
B ! Q100 {cfs} {hr} QI00 {cfs) (hr) Q100 (cfs) thry 3100 (cfs) (hr) QGO (cfs) (he} Q100 fcfsy (hry Q100 (cfs) (hr) Q100 (efs) (hr) Q100 (cfs) (}ir} Q100 (cfs) ¢hr) Q100 (cfs) {hr) Q100 (cfs {hr)
EC24BASEDAT 2546 12.30 3733 12.33 4484 12.33 4667 12.37 5262 12.37 5884 | 1237 1046 1223 4 478 12.03 1540 12.27 1534 12.17 627 12.27 12.33
EC24B_RDAT 2546 12.30 3025 12.53 4079 12.70 4597 12.87 4253 13.13 4082 13.40 1046 12.23 478 12.03 1540 12127 1534 12.17 627 | 1227 14.23
EC24 NI6DAT 2277 12.27 2756 12.53 3025 12.67 3382 12.83 2018 13.27 2036 | 1347 838 12.10 478 12.03 1434 1227 | 1581 12.17 627 1227 § 2320 12.23
EC24 NIADAT 2546 12.30 3025 12.53 4079 12.70 4597 12.87 2047 13.13 2125 13.40 1046 12.23 478 12.03 1540 12_327 1534 12.17 627 12.27 2424 14.40
EC24NT4Q.DAT 25359 1230 3051 12.53 4106 12.70 2715 12.83 | 2652 13.20 2660 13.53 1046 12.23 478 12.03 1540 1227 1534 12.17 627 1227 1 2964 14.40
EC24PMARDAT | 2277 12.27 3564 12.30 3921 12.37 4306 12.40 4902 12.40 5409 12.40 838 12.10 478 12.03 1434 1227 1581 12.17 627 1227 0 2475 12.33
BECI4PMAEDAT | Same as | EC24PMaR _ B P - s
ECMMDIEDAT || 2546 12.30 3733 12.33 4484 12.33 4405 12.33 4788 | 1237 || "sav7 | ‘1237 | ‘1m46 12.23 810 12.03 2035 12.20 1534 12.17 627 1227 | 2475 12.33
EC24MDNPDAT || Same as_| BC24MD2E - : ' 2
EC24MD3IEDAT || 2546 12.30 3733 12.33 4484 12.33 4405 12.33 4788 12.37 5167 12.37 1046 12.23 620 12.03 1973 12.23 1534 12.17 627 1227 {2475 12.33
EC24MD3P.DAT [} Same as | EC24MD3E ’ ‘ '
ECHMEICDAT | 2546 12.30 3667 12.27 4279 12.33 4513 1233 | 5234 12.37 5857 -{ 1237 1046 12.23 478 12.03 1540 1227 394 12.13 913 12.57 | 2475 12.33
EC24MEI1P.DAT Same as { EC24MKI1IC ‘ .
ECMMKIEDAT || 2546 12.30 3667 12.27 4279 12.33 4513 12.33 5081 12.37 s7o5 .1 1237 | 1046 12.23 478 12.03 1540 12.27 394 12.13 913 12.57 | 2475 12.33
£C24MR2PDAT || Same as | EC2aMKIE ' ) ' ' _
MD2EPMARDAT || 2277 12.27 3564 12.30 3921 12.37 3921 12.37 4250 12.37 4562 .} .1237 fis3s | 12.10 814 12.03__ || 2063 12.20 1581° | 1217 6277 4 1227 | 2a7s | 1333
MDA :. 4227 | 3564 | 1230 3921 -] 031l e EriEsrelense i s T2y [T 12.10 622 1203 || 2002 | 1223 1581 12.17 627} 1227 § 2475 | 1233
" MD2PMMEZDAT || 12.27 3432 12.27 3690 12.37 3922 12.37 4334 12.27 4746 | -1227 || . 838 12.10 814 12.03 2063 12.20 394 12.13 156 . | 12.80 || 2475 12.33
| mpzemMELDST || 227771 12.27 3432 12.27 3690 12.37 3922 12.37 4334 12.27 4746 12.27 838 12.10 814 12.03 2063 12120 . 394 12.13 156 12.80 | 2475 12.33
| MD3PMME2.DAT | 2277 12.27 3432 12.27 3690 12.37 3922 12.37 4334 12.27 4746 | 1227 338 12.10 622 12.03 2002 12.23 394 12.13 156 12.80 [ 2475 12.33
.._mspm;.mr 2277 12.27 3432 12.27 3690 12.37 3922 12.37 4334 12.27 4746 | 1227 838 12.10 622 12.03 2002 12.23 394 12.13 156 12.80 | 2475 12.33
% MDPMMENIDAT [| 2277 12.27 2575 12.53 2838 12.70 1991 12.97 1980 13.07 2062 | 13.47 338 12.10 314 12.03 2063 12.20 394 12.17 156 12.80 | 2657 12.30
MEZENT4QDAT || 2559 12.30 2883 12.53 3951 12.70 2006 13.00 2150 1327 2203 | 13.57 1046 12.23 478 12.03 1540 1227 394 12.13 913 1257 | 2647 12,30
MIDZENT4QDAT | 2559 12.30 3051 12.53 4106 12.70 2194 12.90 2198 13.23 2221 13.53 1046 12.23 310 12.03 2035 12.20 1534 12:17. 627 1227 § 2665 12.30
MDIEMEZEDAT || 2546 12.30 3667 12.27 4279 12.33 4513 12.33 4824 12.33 5196 | 1237 1046 12.23 810 12.03 2035 1210 394 12.13 156 12.80 | 2475 12.33
MD2MK2NIDAT || 2559 12.30 2883 12.53 3951 | 1270 2006 13.00 § 2090 13.30 2121 13.57 | 1046 12.23 810 12.03 2035 12:20' 394 12.17 156 12.80 | 2660 | 12:30
EC24PM_RDAT 2277 12.27 2756 12.53 3025 12.67 3382 12.83 2018 13.27 2036 | 1334 838 12.10 478 12.03 1434 12.27 1581 12.17 627 1227 2320 12.33
EE24_NJ6.DAT 3133 12.23 4005 12.47 4553 12.60 5353 12.70 2714 1340 2697 13.67 1126 210§ 629 12.03 2253 12.20 2165 12.17 889 12.27 || 3578 12.33
ET24_NJ6DAT 1058 12.30 818 | . 12.80 725 13.10 644 13.47 515 13.90 498 14.30 417 12.10 256 12.03 734 1227 772 12.20 273 1227 § 1185 12.27
ESPSBASE.DAT 6600 5.53 9174 | 550 12385 553 | 15413 553 16908 | 553 18404 | 553 1956 '5.33 743 5.07 4092 540 3083 | 533 1504 547 § 6577 | 540
ESPS_CER DAT 6600 5.53 8300 5.70 11367 5.73 13851 5.77 14613 5.90 15427 6.00 1956 5.33 743 5.07 4092 | 540 3083 533 1504 547 1 18679 | 6.50
ESPS_GCL.DAT 3328 47.73 4353 | 47.90 6138 48.03 7562 | 48.10 8060 48.23 8533 4837 | 1005 47.70 337 47.50 2004 4770 1534 47.63 768 47.73 | 10861 49.03

Prnt Date 26-May-01
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Wooly Patel

Spogk Hilt ADMS Update June 14, 2001
Flood Control District of Maricopa County WIP # 99989
FCD 99-43
McKellips Road Alignment
Option MD2PMMK2
Landscaped Earthen Channel Option (APPROXIMATED)
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE  UNIT QUANTITY AMOUNT
1 Channel Excavation $4.00 CY 4,944 $19,777
2 Drop Structures $310 CY 341 $105,847 -
3 Splitter Structures $60,000 EA 1 $60,000
4 Culverts $310 CY 46 $14,384
5  Baisn Excavation $4 CY 177,467 $709,867
SUBTOTAL MAJOR ELEMENTS $909,874
CONTINGENCIES:
Construction 35% $318,456
Engineering T% $63,691
Construction Admin 6% $54,592
TOTAL MAJOR ELEMENTS $1,346,614
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1  Landscaping (Channel & Basins) $1.10 SF 492,296 $541,526
2 Fence $12 LF 14,800 $177,600
3 Uhility Relocations (W & 8) $8,000 EA 0 30
SUBTCTAL ADDITIONAL ELEMENTS $719,126
CONTINGENCIES:
Construction 35% $251,694
Engineering 7% $50,339
Construction Admin 6% $43,148
TOTAL ADDITIONAL ELEMENTS $1,064,306

LAND ACQUISITION:

ITEM DESCRIPTION UNITPRICE  UNIT QUANTIFY AMOUNT
1 Channel Land Acquisition $16,000 AC 1.9 $30,848
2 Basin Land Acquisition $14,300 AC 10.0 $143.000
SUBTOTAL LAND ACQUISITION $173,848
CONTINGENCIES : 25% $43.462 |
TOTAL LAND ACQUISITION $217,310

.- . TOTAL $2,628,230

W:\1999Projects\99989-Spook Hill ADMP Update\Spreadsheets\CostEsti \4Liernative Cost Anabysis\Level INAfcKellips Option MD2PNMME2 Earth Chamnel Cost.xls-Earthen Chaymel
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Wood/Patel

Spook Hill ADMS Update August 1, 2001
Fleod Control District of Maricopa County W/P # 99989
FCD 99-43
Alternative to Pass Mountain
. Option EC2ZMD2E
Landscaped Earthen Channel Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1 Channel Excavation $4.00 CY 297,402 $1,189,608
2 Drop Structures $310 cy 21,059 $6,528,303
3 Splitter Structures $60,000 EA 4 $240,000
4  Culverts $310 CY 2,663 $825,530
5 Basin Excavation $4 CY 250,067 $1,000,267
SUBTOTAL MAJOR ELEMENTS $9,783,707
CONTINGENCIES:
Construction 35% $3,424,208
Enginecring 7% $684,360
Construction Admin 6% $587,022
TOTAL MAJOR ELEMENTS $14,479,887
ADDITIONAL ELEMENTS:
. ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Landscaping (Channe! & Basins $1.10 SF 3,005,734 $3,306,307
2 Fence $12 LF 67,580 $810,960
3 Utility Relocations (W & S) $8,000 EA 2 $16,000
SUBTOTAL ADDITIONAL ELEMENTS $4,133,267
CONTINGENCIES:
Construction 35% $1,446,644
Engineering 7% $289,329
Construction Admin : 6% $247,996
TOTAL ADDITEONAL ELEMENTS $6,117,236
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Channel Land Acquisition $88,774 AC 78.53 $6,971,422
2 Basin Land Acqpuisition $24,200 AC 18.62 $450,604
SUBTOTAL LAND ACQUISITION $7,422,026
CONTINGENCIES : 25% $1,855,507
i . TOTAL LAND ACQUISITION $9,277,533
TOTAL  $29,874,655

Isheeis\CostEst

W11 999P rojects\99989-Spaok Hill ADMP Update\Sp

\4Lternative Cosi Analysis\Level IiNAlternaiive 1o Pass Mountain.xls-Earthen Channel




Land Takes
Altemative to Pass Mountain

Level I}
Take (T, P, Parcel Area Parcel Depthof  Take Area Take Area Land Value
Segment Feature Parcel or i) {acres) Width (R} Take {ft} facres} {%} %) Cost {3}

2 Channel 215-24-048 P 1.50 110 30 1.50 100.00%  $232,000 $232,000

2 Channal 219-24-049 P +.50 280 30 1.50 100.00%  3279,500 279,500

2 Channel 219-24-050 P 1.00 160 30 1.00 100,00%  $82,000  $62,000

2 Channel 218-24-051 P 1.00 180 30 1.00 100.00% $62,000 $62,000

2 Channel 218-24-052 P 1.00 180 0 1.00 100.00% $62,000 462,000

2 Channel 219.24-053 P 1.00 180 30 +.00 100.00%  $264,500  %254,500

2 Channel 219.24-054 P 1.00 180 30 1.00 100.00% $62,000 $62,000

2 Channel 219-24-055 P 1.00 180 30 1.00 100.00% $62,003 $42,000

2 Channsl 219-24-056 P 1.00 180 T2 1.00 100.00% 85,000 $65,000

2 Channal 219-24-057 P 1,00 180 72 1.00 100.00%  $284,000 $264,000

2 Channel 219-24-058 P 1.00 180 72 1.00 100.00%  5268,500  %268,500

2 Channel 218-24-059 P 1.00 180 72 1.00 100.00% $62,000 $42.000

2 Channel 218-24-080 P 1.00 180 iz . 1.00 100.00%  $305,000  $305,000  $2,040,500
3a Channel 219-23-025G T .99 100.00%  $128,000 $128,000

Ja Charnel 218-22.026E 4 4.70 330 107 o.81 17.25% £430,109  $75733

3a Channe) 219-23-027G T 1.09 100.00%  %180,500  $130,500

24 Channe} 219-23-0270 T 114 100.00%  $134,000 $154,000
la Channel 219-23-0278 P 4.70 330 107 0.81 17.25% $187,500 $32,338
ia Channal 219.23-026L T .90 100.00%  $120,500  $180,500
3a Channel 219-22.028N T 0,86 100.00%  $208,600  $209,680
2a Channel 219-23-028E T 1.17 100.00%  $179,000  $179,000

3a Channel 21%-23-028J T 1 100.00%  $179,000  $179,000
la Channel 219-23-0288 P 2.82 188 107 0.49 17.25%  $158,500  $27,338
3 Ghannel 219-23-020C P 1.88 132 107 032 17.25% $64,500 $11,12¢

3a Channel 218-23-030A P 234 165 107 041 17.22% $172,500 $29,378

3a Channel 218-23-031A # 2.35 185 a7 0.41 17.25%  $134,500  $23,597  $1,410.297
3b Channel 219-22-012C P 235 165 120 0.45 19.34%  $70,200  §13.578

3b Channel 219-22-012B P 238 166 120 0.45 19.34%  $150,000 529014

3h Channel 219-22:023C T 0,87 100.00%  $127,000  $127,000

3b Channel 218-22-023E T 133 100.00%  $156,500  $156,500

3b Channel 219-22-022G P 2.03 305 120 0.84 41.30% $104,500  $43,253

3 Channel 218-22-0214 P 4.20 330 120 0.91 2165%  $111,500 $24.334

3b Channel 219-22-020C P 4.48 420 120 1.18 2583% $89,560 $23,130

3b Channel 218.22:018H P 1.81 1690 120 0.52 28.92% $63,000 $18,218

3b Channel 219-22-018Q T 093 100.00%  $122,500  $122,500

3b Channel 219-22-018L, T 0.8 100.00%  $124,500  $124.500

ab Channet 219-22-0248 T 08 100.00% $61,000 $61,000

b Channel 219-22.024D P 1.89 130 120 0,38 18.95% $216,000  $40.820 $783,756
1 Basin 219-33-02TA P 19.28 608 680 9.23 47.86% $385,600 $184,545 $184,545
10 Basin 219-19-8K P 32,58 850 330 0.00 0.00%  $1,418,300 $0 50
12 Channel 219-33-027A P 19.28 1246 43 123 6,38% $385,800  $24.800 $24,600
13 Channe| 219-M1-004E T 0.24 100.0% $18,000 516,000

13 Channel 219-31-004F ¥ 1.21 100.60%  $148,500  $148,500

13 Channel 219-31-004C P 7.81 860 87 1.32 16.88%  $169,000  $28,524 $193,024
] Channel 218-24-003M P 4.7 330 45 0.34 7.25% $322,000  $23,356

8 Ghannel 219-24-003P T . 220 100.00%  $193,500 $183,500

6 Channel 218-24-001H P 37.90 €35 45 0.88 1.73% $720,000  $12.482

6 Channel 219-24-001Q P B.9¢ 825 45 065 7.25% §258,500  §18,608 5247920
7 Basin 219-24-003N T 939 620 669 8.39 100.00%  $286,000 $266,000 $265,000
5 Channel 219.24-003R P 5.00 330 82 a8 12.42% $191,000  $23.,730

5 Channel 219-24-003V T 11 100.00%  $170.500  $170,500

5 Channel 219-24-003U T 11 100.00%  $193,500 $183,500

H Channel 219-24-004G P 10.00 659.68 82 1.24 12.42% $200,000  $24,836

5 Channel 299-24-004F T 13 100.00% $25.920 $25,930

5 Channel 219-24-004D T 37 100.00% $74,020 $74,020 $512,567
14 Channel P 48 $1,001,880

15 Channel P 1.1 $35,937

18 Channal P 42 £137.214

17 Channal P 26 $84,942

18 Channel P 16 $52,272

198 Channel P 54 $274,428

20 Channel P 5 $163,360  $1,760,023

Total (ac) 9715 §7,422,238 76306.34
Basin(ac) 1862 ' $450,545 24105.28

Channel {ac) 78.53 $6,971,692 88773.88
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¥ od/Patel

Spook Hill ADMS Update May 7, 2001
Fiood Control District of Maricopa County W/P # 99989
FCD 99-43
Spook Hill Floodway Channel Design
_ File: New_Geo
Revised Incised Concrete Channel with Gabion Outlet
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE  UNIT QUANTITY AMOUNT
1 Concrete Channel $310 CYy 14,300 $4,433,000
2 Channel Excavation $4 CYy 63,000 $272.,000
3 Gabion Channel Lining $75 CY 14,600 $1,095,000
4 Concrete Bridge $60 SF 6,400 $384,000
SUBTOTAL MAJOR ELEMENTS $6,184,000
CONTINGENCIES:
Construction 35% $2,164,400
Engineering 7% $432,880
Construction Admin 6% $371,040
TOTAL MAJOR ELEMENTS $9,152,320
. ADDITIONAY ELEMENTS:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1  Box Culvert Removal (Thomas Rd) $100,000 Iob 1 $100,000
2 Utility Relocations (W & 8) $8,000 EA 0 $0
SUBTOTAL ADDITIONAL ELEMENTS $100,000
CONTINGENCIES:
Construction 35% - $35,000
Engineering 7% $7.,600
Construction Admin 6% $6.000
TOTAL ADDITIONAL ELEMENTS $148,000
LAND ACQUISITION:
ITEM DESCRIPTION UNITPRICE  UNIT QUANTITY AMOUNT
1  Channel Land Acquisition $0 AC 0.00 $0
2 Basin Land Acquisition $0 AC 0.00 $0
SUBTOTAL LAND ACQUISITION $0
. CONTINGENCIES : 25% $0
TOTAL LAND ACQUISITION bl
TOTAL $9,300,320

WAI999Projects\99989-Spook Hill ADMP Update\Spreadsheets\Cost Estimates\dlternative Cost Analysis\Level INSpook Hill FRS Chanmel Design New_Geo.xls-Earthen
Charnel '
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Wood, Patel & Associates, Inc.

Outlet Sta 95+48 to 122+50 - Existing channel profile to be used. Channel to be gabion lined from Sta 95+48 to Sta 122+50
Channel will have an incised Concrete U channel from Sta 122+50 to Sta 200+00. Channel will be lined fo the Freeboard Elevation which is 2' above WSEL.

Spook Hill FRS Channel Design - New_Geo

Concrete and channel excavation Quantities based on HEC RAS Model: W:\1995 Projects\99989-Spook Hill ADMP Update\Hydraulics\sh_njB\new_geo.prj

Gabion Ret Wall | Channel |Chan Siab | Concrete | Concrete | Gabion Joonc S(R)
Thickness Thickness | Thickness | Thickness { hiv (i) hiv(n hiv {l) hiv (r)
2 1 0.50 1.00 2.0 2.0 2.0 2.0
Concrete and Excavation
Location Station | Exist Chl { Exist Chl | Design Design {CutorFill] Design | Topof [Fop of Ret] RetWall  Channel jotal Conc] Conc ExWithin| Sub-Total | Bottom Top Q Total
Inv El Slope Inv Ei Slope it WSEL |Lining &l | WallEl' | Volume |[Lining Vol| Volume | Volume | Channel | Excavation | Width Width (cfs)
fi/ft _ /it cyllif cy/if cy/tf cy cy cy ft ft _
Qutlet 95+48[ 1548.90] 0.00053 B C 0.00053 0.00{ 1554.04] 1556.04| 1548.90 30 70 2300
100+00| 1549.14] 0.00053] 1549.14 0.00053 -0.00| 1556.46| 1558.48| 1549.14 30 70 2300
105+00| 1549.40| 0.00053] 1549.40 0.00053 -0.00| 1557.18| 1559.18| 1549.401 30 70 2300
110+00) 1549.66| 0.00053] 154967 0.00053 -0.01] 1557.74| 1559.74| 1549.67 30 70 2300
116+23| 1549.99| 0.00053) 0.00053 -0.01| 1558.41| 1560.41| 1550.00 30 70 2300
120+00] 1552.28] 0.00809 0.60607 -0.00| 1558.51| 1560.51| 1552.29. 30 70 2300
Rectangular Starts | 122+50] 1553.81| 0.0060 0.00607 0.00] 1559.03| 1561.03| 1553.81 1.19 0.65 1.84 A : 30 70 2300
126+00] 1555.94| 0.00609F 1554.44 0.00181 1.50] 1558.98| 1560.98| 1555.94 1.30 0.47 - 1.77 631.4 291.2 922.7 30| 70 2300
130+00( 1558.37| 0.00608; 1555.17 0.00181 3.21] 1560.31| 156231 1558.37 1.42 0.38 1.80 714.7 { 1,0451 1,758.8 30 70 2300
135+00{ 1561.42| 0.00609} 1556.07 0.00181 5.34] 1561.70| 1563.70| 1561.42 1.58 0.24 1.83 907.5 | 2,374.7 3,282.2 30 70 2300
140+00{ 1564.46| 0.00609} 1556.98 0.00181 7.48| 1562.60| 1564.60] 1564.45 1.74 0.07 1.81 908.0 | 3,561.7 4,469.7 30 70 2300
143+73] 1566.73| 0.00609}] 1557.66 0.00181 9.071 1563.32| 1565.32f 1566.73 1.86 0.17 2.03 7154 | 3,430.1 41455 30 70 2300
150+00] 1566.86| 0.00020{ 1558.79 0.00181 8.06] 1564.41| 1566.41| 1566.86] . 1.78 0.09 1.87{ 1,2241 | 59688 |  7,192.8 30 70 2300
1565+001 1566.96| 0.00020; 1559.70 0.00181 7.26] 1565.32| 1567.32] 1566.951 1.72 0.09 1.81 920.8 | 4,254.8 5,175.6 30 70 2300|
160+001 1567.06| 0.00020F 1560.61 0.00181 6.45] 1566.21| 156568.21] 1587.06 1.66 0.15 1.81 905.5 | 3,806.8 4,712.3 30 70 2300
165+00| 1567.16] 0.00020f 1561.52(. 0.00181 5.64| 1567.12| 1569.12| 1587.16 1.60 0.22 1.82 908.8 | 3,358.7 4,267.5 30 70 2300
170+001 1567.26| 0.00020] 1562.42 0.00181 4.84| 1567.99| 1569.99] 1567.26 1.54 0.28 - 1.83 911.6 | 2,910.7 3,822.3 30 70 2300
176+00] 1567.36] 0.00020] 1563.33 0.00181 4.03| 1568.96| 1570.96| 1567.35 1.48 0.35 1.84 915.7 | 2,46286 3,378.3 30 70 2300
180+00] 1567.46] 0.00020f 1564.24 0.00181 3.22| 1569.83| 1571.83| 1567.46 1.42 0.42 1.84 919.7 | 2,0146 2,934.3 30 70 2300
185+00| 1567.56| 0.00020] 1565.14 0.00181 2.42| 1570.71| 156572.71| 1567.68 1.36 0.48 1.85 9219 | 1,566.5 2,488.4 30 70 2300
190+00| 1567.66| 0.00020f 1566.05 0.00181 1.61] 1571.48| 1573.48| 1567.66 1.30 0.54 1.84 92211 1,1184 2,040.5 30 70 2300
195+00( 1567.76| 0.00020} 1566.96 0.00181 0.80] 1572.33| 1574.33| 1567.76 1.24 0.60 1.84 921.6 6704 1,592.0 30 70 2300
Principal Spillway 200+00| 1567.86] 0.00020} 0.00181 -0.00| 1573.68| 1575.68| 1567.86 1.18 0.70 1.89 933.1 222.3 1,155.4 30 70 2150
Gabion and Excavation Sub-total 14,282.0 39,057.4 53,3394
Station | ExistChi | ExistChi | Design | Design [Cutor Fill] Design | Top of Gabion Gabion Sub-Total | Bottom | Top | Q fotal
Inv El Slope inv El Slope fi WSEL | Lining El Volume Volume Excavation | Width Width (cfs)
ftife fi/ft ' cy/lf oy . ' cy ft_ ft
Qutlet 95+48] 1548.90( 0.00053 It 0.00053 0.00] 1554.04] 1556.04 4.66 30 70 2300
100+00] 1549.14] 0.00053] 1549.14 0.00053 0.00; 1556.46] 1558.46 5.38 2,270.3 2,270.3 30 70 2300
105+00] 1549.40| 0.00053{ 1549.40 0.00053 0.00f 1557.18] 1559.18 5.53 27296 2,728.6 30 70 2300
110+00| 1549.66| 0.00053 0.00053 -0.01] 1557.74}1 1559.74 563 27917 2,791.7 30 70 2300
116+23| 1549.99 0.00053 -0.01] 1558.41| 1560.41 574 3,544.0 3,544.0 30 70 2300
120400 1552.28 0.00607 0.00| 1558.51| 1560.51 5.02 2,029.2 2,0292 30 70 2300
Rectangular Starfs|  122+50| 1553.81 0.00607 0.00] 1559.03| 1561.03 4.69 1,213.7 1,213.7 30 70 2300
Quantity Summary Sub-total 14,5785 14,578.5
Total Excavation 67,918 CY
Total Concrete 14,282 CY
Total Gabions 14,578 CY

WA1999Projects\99989-Spook Hill ADMP Update\Hydratilics\SH_NJG\New_Geo\NewGeo.wb3 Print Date 07-May-01
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HEC-RAS Plan: New_Geo River: Spook Hill Reach: Channel LN/ XD st F G Sl ALz P =\ A e /,C,:;\ SHEE A (‘%%{A{
2800.00 1582.75 1588.11 1585.14]  1588.32]  0.000607 3.74 762.79 162.15 0.28 5.36 0.030
2800.00 1582.44 1587.81 1588.01|  0.000604 373 784.04 162.20 0.28 5.37 : 0,030
2800.00 158214 1587.50 1587.71|  0.000608 373 763.58 162,18 0.28 5.36 ‘ 0.030 3
2800,00 1581.83 1587.20 1587.41]  ©.000602 373 784.99 162.23 0.28 5.37 0.030
2860.00 1581.52 1586.90 1587.11|  0.000598 372 786.71 162,30 0.28 5.38 0.030
2800.00 1581.21 1586.61 1586.81]  0.000593 371 786,83 162.38 0.28 5.40 0.030
2800.00 1580.91 1586.31 1586.61|  0.000591 371 786.50 162.40 0.28 5.40 0,030
2800.00 - 1580.60 1586,02 1686.22|  0.000585 3.70 792.24 162.50 0.28] 542 0.030
2800.00 1580.29 1585.73 1585.93|  0.000677 3.68 785,59 162,63 0.28 544 0.030
2800.00 1575.88 1585.44 158564|  0.000468 3.66 799.69 16278 0.28 £48 0.030
2800.00]  1579.68 1685.16 1585.98;  0.000562 3.65 B0Z.73 162.89 0.27 548 0.030
2800.00 1579.37 1584.89 1885.08] 0.000549 3.62 808.28 163.09 0.27 5.52 0.030
2800.00 1579.06 1584.62 158481  0.000536 3.60 814,55 165.34 0.27 556 0.030
3050.00]  1578.75 1684.28 1584.51]  0.000646 354 B10.61 163.18 0.30 553 0.030
5080.06]  1678.44 1583.95 1584.18]  0.000653 3.95 807.96 163.08 030 .51 6.030
3050.00]  1578.13 158362 1583.86|  0.000661 3.97 80458 162.96 030 5.49 0.030
3050.00]  1577.82 1583.29 158352]  0.000872 3.99 800,34 162.80 0.30 5.47| 0.030
3050.00|  1577.51 1582.94 1583.18]  0.000687 4.01 784.92 162.60 0.30 543 0.030
3050.00|  1577.20 1582.59 1582.83] " 0.000708 4.05 758.00 162.35 0.31 539 0.030
3050.00]  1576.80 158222 158247|  0.000738 4.10 776.91 161.64 0,31 5.32 0.030
3050.00 1576.59 1561.84 1582.08|  0.000776 417 764.44 161.47 0.32 526 0.030
3050.00 1576.28 188142 - 158168  0.000832 4.26 747.58 160.84 033 5.14 0.030
2050.00]  1575.98 1581.10 156130]  0.000617 3.66 551.26 130.75 0.28 5.12 0.030
2050.00] 157567 1580.80 1660.95)  0.000817 3.66 59147 130.76 0.28 513 0.038
2050.00[ 157536 1580.49 158068 0.000416 3.66 591.76 130.77 0.28 513 0.030
2050,00|  1575.05 1580.18 580,38  0.000615 3.65 592.10 13079 0.28 5.13 0.030
2050.00[ 157474 157987 1880.07]  0.000813 3.65 585283 . 13081 0.28 5.13 0.030
2050.00[  1574.43 1579.57 1579.76]  0.000612 365 585.05 130.83 0.28 5.14 0.030
2050.00 157413 1579.26 1579.46]  0.000815 3.65 592.10 130.79 0.28 513 0.030
2650.60 1573.82 1578.95 1579.18] 0.000813 3.65 592.53 130.81 628 5.13 0.030
2050.00 1573.51 157865 1678.84]  0.000812 3.65 593.64 130.83 0.28 5.14 6.050
2050.00 157320 1578.34 1578.54]  0.000810 364 593.71 130.86 0.28 514 0.030
205000 1572.90 1578.04 157823 6.000612 3.65 592.81] ©  130.82 028 5.14 0.030
2050.00|  1572.59 57773 1577.83]  0.000810 384 595.55 130,85 .28 514 0.030
2050.00]  1572.28 1577.43 1577.62|  0.000608 554 594.33 130.89 0.28 515 0.030
2050.00]  1571.97 1577.13 1577.32|  0.000604 3.63 595.34 130.94 0.28 5.16 0.030
2050.00]  1571.67 1576.62 1677.02|  0.000606 3.64 594,95 130,92 0.28 5.15 9,030
2050,00]  1571.38 1576.52 1576.72|  0.000602 363 596.11 130.97 0.28 5,18 0.030
2150.06]  1571.05 1576.18] 1576.39,  0.000678 3.83 591.62 130,76 0.30 5.13 0.030
2150.00]  1570.74 157583 1676.05|  0.000695 3.86 586.77 130.54 0.30 5.08 0.030
2150.00] 157043 1576.47 1575.70]  6.000719 3.91 560.40 130.25 0.31 504 0.030
2150.00]  1570.18 157847 1575.40{  0.000744 3.5 57419 129.96 0.31 4.39 0.030




HEC-RAS Plan: New_Geo River: Spook Hill Reach: Channel {Continued)

2150.00 1570.00 1575.04 576,26 0.000321 3.81 579.76 130.22 0,31 5.04 0.020
2150.00 1567.80 1573.69 1575.02 0.000602 9.80 245.83 53.54 072 5.89 0.012
2300.00 1566.90 1672.33 1572.33 1574.53 0.001145 1244 203.74 48.10 0.94 543| 0.012
2300,00 1565.99 1571.48 1571.61 1573.80 0.001287 12.87 183.37 45,13 0.87 5.49 0.012
2300.00 1565.09 1570.71 1570.83 1573.23 0.001356 13.00 187.83 42.43 0.97 5.62 0.012
2300.00 1564.18 1569.82 1569.99 1572.50 0.001485 13.28 179.99 39.28 0.99 5.64 0.012
2300.00 1563.28 1568.95 1568.07 1671.72 0.001603 13.41 174.93 36.20 0.93 5,67 0.012
2300.00 1562.37 1568.00 1568.09 1570.87 0.001763 13.61 169.78 32.7¢9 1.01 5.63 0.012
2300.00 1561.47 1567.10 1567.13 1569.98 £.001851 13.63 168.76 30.00 1.01 5.63 0.012
2300.00 1580.56 1566.17 15686.22 1569.07 0.001867 13.67 168.29 30,00 1.02 5.61 0.012
2300.00 1559.66 1565.24 15685.32 1568.17 0.001900 13.75 167.29 30.00 1.03 5.68 0.012
2300.00 1568.75 1564.29 1564.41 15867.26 0.001941 13.85 66.09 30.00 1.04 5.54 0.012
2300.00 1§57.62 1563.20 1563.28 1568.13 0.001900 13.75 167.29 30,00 1.03 5.58 0.012
2300.00 1566.94 1562.49) ~ 1562.61 1565.45 0.001930 13.82 166.42 30.00 1.03 5.55 0012
2300.00 1556.04 1561,62 1561.71 1564.55 0.001874 13.75 167.36 30.86 1.03 5.58 o012
2300.00 1666.13 1560.31 1660.94 1563.56 0.002002 14.65 162.87 37.66] 113 5.18 0.012
2300.00 1564.41 1558.98 1659.98 1562.64 0.002413 15.73 156.12 42,32 1.30 4.57 0.012
2300.00 1553.81 1559.17 1558.96 1561.0% 0.005299 11,83 218.31 51.48 0.80 5.38 0.028
2300.00 1662.28 1568.78 1659.98 0.002590 9.41 279.43 55.94 9.65 6.50 0,028
2300.00 1548.99 1568.71 1589.27 0.000853 6.57 413.42 64,84 0.39 872 0.028
2300.00 1548.66 1558.08 1558.69 0.000879 6.87 393.38 63.52 0.42 8.42 0.028
2300.00 15498.40 1557.48 1558.16 0,001142 7.22 37278 62.31 0.45 B.08 0.028
2300.00 1549.14 1556.69 1567.50 0.001467 7.82 341,54 €0.38 0.50 7.55 0.028
2300.00 1548.90 1554.05 1584.05 1556.17 0.006130 12.39 207.62 50.61 0.96 515 . 0028
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Wood, Patel & Associales, Inc.

| I [ ! {
Spook Hill FRS Channel Design
. LOB
Localion Station | Exist Chl | Exist Chi | Design Design | Cutor Fill| Existing |LOB-EX |Besign _[Design | Depth (L) {Depth (R)| Elev(ML) | EleviMB} [ Sta {LOB) Sta(ML) |Sta(BL) iSta{C} |Sta{BR) |Sta(MR} |Sta {(ROB)| Bolomn | Top Sy S(R) Q Total| "n"-value
Inv Slope Inv Slope Elev {ff) {ft) LOB ROB () (ft) Width Width _ {cfs)

Qutist 95+48] 1548.90{ 0.00053| 1548.90 0.00181 0.00 1558.0{ 090 15589 16589 10.00 10.00 1553.89] 15539 165.00 175.00 185.00 200f 215.00f 22500 235.00] ° 30 70 2.0 2.0 2300 0.012
100+00| 1549.14] 0.00053| 1549.72 0.00181 -0.58 1558.2 1.48 15659.7 15697 10.00 10.00 1554.7] 15547 165.00) 175.00 185.00 200F 21500} 22500 235001 ... 30 70 2.0 20 2300 0.012

105+00] 1549.40] 0.00053] 1550.62 0.00181 -1.22 1558.5 212 1560.6 1560.6 10.00 10.00 1555.6] 1555.6] 165.00 175.00 185.00 200| 215.00f 225.00 235.00] . 30 70 20 20 2300 0.012

110400} 1549.66] 0.00053] 1551.53 0.00181]  -1.88) 1558.8 276 1561.5 1561.5 10.00 10.00 1556.5] 1556.5| 165.00! 175.00 185.00; 2001 215.00] 22500] . 235.00{ . 39 70 2.0 2.0 2300 0.012

116423| 154999 0.00053} 1552.65 0.00181 -2.66 1559.1 3.56 1562.7 1562.7 10.00 10.00 1867.7] 155771 165.00| 175.00 185.00 200] 21500 225001 23500].° 30 70 2.0 2.0 2300 0.012

120+00| 1552.28| 0.00809} 1553.33 0.00181] -1.05 1561.4 1.95] 1563.3 1563.3 10.00 10.00 1558.3] 1558.3| 165.00 175.00 185.00 200] 21500{ 22500 235001 . 30 70 20 2.0 2300 0.012

Rectangutar Staris 122+50| 1553.81] 0.00608| 1553.79 0.00181 0.02 0.88] 1563.8 1563.8 10.00 10.00 1558.8] 15588 165.00| 175.00 185.00 200 21500] 22500 235.00) 30 70 2.0 2.0 2300 0.012
126+00| 1555.941 0.00608| 1554.42 0.,00181 1.52 & -1.52 1564.4 1564.4 10.00 10.00 1555.91 15558 165.00 185.00) 185.00 2001 22500} 22500 235.00| 30 70 2.0 20 2300 0.012

130400} 1558.37] 0.00609] 1555.14 0.00181 3.23 -3.23 1565.1 15651 10.00 10.00 1558.4) 1558.4 165.00| 18500 185.00 2001 225.00f 22500 235.00] 30 70 2.0 2.0 2300 0.012

135400] 1561.42] 0.00509] 1556.05 0.00181 5.37 -5.37 1566.0 1566.0 10.00 10.00 15614 15614 165.00 185.00] 185.00 200|  22500] 22500 235.00{ 30 70 2.0 2.0 2300 0.012

140+00| 1564.46] 000809} 1556.95 0.0018t 7.51 -7.51 1567.0 1567.0 10.00 10.00 1564.5] 1564.5 165.06] 185.00f 185.00 200] 225.00] 225.00 235.00| ! 3¢ 70 20 2.0 2300 0.012

143473| 1566.73| 0.00609] 1557.62 0.00181 a1 -8.941 1567.6 1567.6 10.00 10.00 1666.7] 1566.7] 165.00 185.00 185.00 200] 22500] 22500 235.00] 30 70 2.0 2.0 2300 0.012

150+00| 1566.86) 0.00020} 1558.76| -0.00181 8.10 -8.101  1568.8 1568.8 10.00 10,00 156689 1566.9] 165.00] 18500 185.00 200| 225.00]  225.00 235001 | 30 70 2.0 20 2300 0.012

155+00| 1566.96| 0.00020} 1559.66 0.00181 7.29 -7.29 1569.7 1569.7 10.00 10.080 1567.0] 1567.0] 18500 185.60 185.00 200 22500) 22500 23500} .. 30 70 2.0 20 2300 0.012

160+00| 1567.06| 0.00020] 158057 £.00181 6.49: -6.49 1570.6 15706 10.00 10.00 1567.1 15671 165.00 185.00( __ 185.00 2001 225.00f 225.00 235.00| - 30 70 2.0 20 2300 0.012

165+00] 1567.16] 0.00020| 1561.47 0.00181 5.69 -5.69 1671.5 1571.5 10.00 10.00 1567.2) 15672 165.00 185.00 185.00 200 22500f 22500 235.00] : 30 70 2.0 2.0 2300 0.012

170+00] 1567.26] 0.00020] 1562.38 0.00181 4.88 -4.88 15724 15724 10.00 10.00 1567.3] 1567.3 165.00 185.00 185.00 200p 22500F 22500 235.00| . 30 70 2.0 2.0 2300 0.012

175+00] 1567.38| 0.00020{ 1563.28 0.00181 408 -4.08 15733 15733 10.00 10.00 15674 1567.4] 185.00) 185.00| 185.00, 200 22500f 22500 235.00] 30 70 20 2.0 2300 0.012

180+00! 1567.46] 0.00020] 1564.18 0.00181 328 -3.28 16574.2 1574.2 10.00 10.00 156751 1567.50 165.00) 185.00] 185.00 200| 22500 225.00 235.00{ 30 70 2.0 20 2300 0.012

185+00| 1567.86] 0.00020f 1565.09 0.00181 247 -2.47 1575.1 15751 10.00 10.60 1567.6] 1567.6 165.00 185.06] 185.00 200| 225.00{ 225.00 235.001 30 70 2.0 20 2300 0.012

190+00| 1567.66| 0.00020} 1565.99 0.00181 1.67: -1.67 1576.0 1576.0 10.00 10.00 1571.0)  1571.0 185.00 17500 185.00 200 21500 22500 235.008 30 70 2.0 2.0 2300 0.012

195+00| 1567.76| 0.00020[ 1566.90 0.00181 0.86 -0.86 15769 1576.9 10.00 10.00 157191 15719 165.00 175.00 185.00 200| 215001 22500 235.00{ ! 30 70 2.0 20 2300 0.012

Principal Spillway 200+00| 1567.86] 0.00020| 1567.80 0.00181 0.06 -0.06 1577.8 1577.8 10.00 10.00 1572.81 1572.8 165.00 175.00 185.00 200 215.00] 22500 235001 ! 30 70 2.0 20 2150 0.012
Transition Ends 203+00 E 0, :  0.00730 10.00| 1580.0 0.00{ 1580.0 1580.0 10.00 10.00 1575.0f  1575.0/ 120.00 135.00 150.00 200  250.00{ 265.00 280.00] : 100 160 3.0 3.0 2150 0.02
206+00| 1580.18} 0.00062| 1570.18 0.00062F ~ 10.00| 1580.2 0.00] 1580.2 1580.2 10.00 10.00 15752] 1575.21 120.00 135.00 150.00 200 250.00] 265.00 280.00] - - 100 160 3.0 3.0 2150 0.03

210400 1580.43; 0.00062] 1570.43 0,00062 10.00| 1580.4 0.00 1580.4 1580.4 10,00 10.00 15754} 157541 120.00 135.00 150.00 200]  250.001 265.00 280.60] : 100 160 3.0 3.0 2150 0.03

215+00| 1580.74] 0.00062] 1570.74 0.00062 10.0Q 1580.7 0.00 1580.7 1580.7 10.00] - 10.00 15757 1575.7] 120.00 135.00 150.00 200i 250.00] 26500 280.00] : 100 160 3.0 3.8 21580 0.03

220+00] 1581.05! 0.00062| 1571.05 0.00062| " 10.001 -1581.0 0.00 1581.0 1681.0 10.00 10.00 1576.0] 1576.01 12000 135.00 150.00 200i  250.00] 265.00 280.00] - 100 160 3.0 3.0 2150 0.03

‘ McDowelt Rd 225+00| 1581.36] 0.00082| 1571.38 0.00062 10.00 15814 0.00 1581.4 1581.4 16.00 10.00 1576.4] 15764 120.00 135.00 150.00 200! 250004 265.00 280.00] - 100 160 3.0 3.0 2050 0.03
: 230+00| 1581.66] 0.00062| 1571.68 0.00062| ~ 10.00 1581.7 0.00] 15817 1581.7 10.60 10.00 1676.7) 187671 12000 135.00 150.00 200 250.00{ 265.00 280.00] . 100 160 3.0 3.0 2050 0.03
235400| 1581.97| 0.00062| 1571.97 0.00062 10.00 1582.0 0.060] 15820 1582.0 10.00 10.00 1577.0{  1577.0] 120.00 135.00 150.00 200]  250.00] 265.00 280.00| : 100 160 3.0 3.0 2080 0.03

240400| 1582.28| 0.00062| 157228 0.00062]  10.00 1582.3 0.00] 15823 1582.3 10.00 10.00] 1577.3{ 1577.3] 120.00| 135.00| 150.00 200] 250.00) 265.00 280.00f - 100 160 3.0 3.0 2050 003

245+00] 1582.55} 0.00082] 1572.59 0.00062 10.00 1582.6 0.00] 15826 1582.6 10.00 10.00 1677.61 1577.6] 120.00 135.00|  150.00 200] 250.00] 265.00 280.00] . .- 100 160 3.0 3.0 2050 0.03

250400{ 1582.80] 0.00062] 1572.90 0.00062 10.00 1582.9 0.001 158239 1582.9 10.00 10.00 1677.9] 16779 120.00 135.00 150.00 200] 250.00f 265.00 280.00f -~ . 100 160 3.0 3.0 2050 0.03

255+00| 1583.201 0.00062] 1573.20 0.00062 10.00 1583.2 0.00 1583.2 15832 10.00 10.00 1578.21 {5782 120.00 135.00| 150.60 200) 250.00 265.00 280.00] - 160 160 3.0 3.0 2050 0.03

260+00{ 1583.511 0.00062{ 1573.51 0.00062 10.0Q{ 15835 0.00 1583.5 1583.5 10.00 10.00 1578.5] 1578.5] 120.00| 135.00] 150.00 200| 250.00f 265.00 280.00] . 100 160 3.0 3.0 2050 0.03]

800’ 8. Hermosa Vista| 265+00] 1583.82] 0.000682| 1573.82 0.00062 10.00 1583.8 0.00; 15838 1583.8 10.00 10.00 1578.8] 1578.8] 120.00] 13500 150.00 2001 250.00] 265.00 280.00] . . 100 160 3.0 3.0 2050 0.03
| 270+00| 1584.13] 0.00062| 1574.13 0.00062| = 10.00 1584.1 0.00 1584 1 1584.1 10.00 10.00 1579.1 1579.1 120.00 135.00 150.00 200] 250.00 265.00 280.00] . 100 160 3.0 3.0 2050 0.03

275+00| 1584.441 0.00062| 1574.44 0.00062] " 10.00 1584.4 0.00| 15844 15844 10.00 10.00 15794 1579.4 12000 135.00 150.00 200{ 250.00] 265.00 280.00{ - ' 100 160 3.0 3.0 2050 Q.03

280+00| 1584.74{ 0.00062| 1574.74 0.00062 10.00 15847 0.00 1584.7 1584.7 10,00 10.00 1679.7] 157971 120.00 135.00 150,00 200]  250.001 265.00 280.00] . 100 180 3.0 30 2050 0.03

285+00| 1585.05| 0.00062| 1575.05 {.00062 10.00 1585.1 0.00{ 1585.1 1585.1 10.00 10,00 1580.1 1580.1 120.00 135.00 150.00 200f 250,00 265.00 280,00 . 100 160 3.0 3.0 2050 0.03

290+00| 1585.36] 0.00062| 1575.36 0.00062 10.00 1585.4 0.00] 15854] 15854 10.0G 10.00 1580.4] 15804| 120.00 135.00 150.00 200] 250.00] 265.00 280.0C . 100 160 3.0 3.0 2050 0.03

205400! 158567 0.00082] 1575.67 0.00062; 10.00 1585.7 0.00] 1585.7 1585.7 10.00 10.00 1580.7] 1580.71 120.00 135.00 150.00 200  250,00| 265.00 280.00 100 160 3.0 30 2050 0.03

300+00] 1585.98| 0.00062| 157598 0.00062 10.00 1586.0 0.001 1586.0 1586.0 10.00 10.00 15810/ 1581.04 120.00 135.00 150.00 2001 250.00| 265.00 280.00 100 160 3.0 30 2050 06.03

Sossamah Rd 305+00; 1586.28] 0.00062| 1576.28 0.00062 10.00| 1586.3| - 0.00f 1586.3 1586.3 10.00 10.00 1581.3] 15681.3 105.00 120.00 135.00 200§ 265.00| 280.00 295.00 130 180 3.0 30 3050 0.03
310+00; 1586.59] 0.00082| 1576.59 0.00062 10.00| 15886 000 158661 1586.5 10.00 10.00 1581.6] 1581.6f 10500/ 120.00 135.00 200] 265.00] 280.00 295.00] .. 130 180 3.0 3.0 3050 0.03

315400t 1586.90] 0.00082| 1576.90 0.00062 10.00 1586.9 Q00| 15868 1586.9 10.00 10.00 1581.8{ 1581.9 105.00 120.00 135.00 200F  265.00| 280.00 295.000 . 130 180 3.0 3.0 305G 0.03

320400} 1587.21] 0.00082| 1577.21] 0.00062 10.00 1587.2 0.00F 15872 1587.2 10.00 10.00 15822 1582.2 105.00 120.00 135.00 200} 265.00] 280.00 295.00]" 130 180 3.0 3.0 3050 0.03

325+00] 1587.52] 0.00062| 1577.52 000062 10.00 15875 0.00 1587.5 1887.5 10.00 10.00 1582.5] 1582.5} 105.00 120.00 135.00 200} 265.00] 280.00 295.00] 130 180 30 3.0 3050 0.03

300" 8. Mclellan 330400 1587.82] 0.00062} 1577.82 0.00062 10.00 1587.8 Q.00 16878 1587.8 10.00 10.00 158281 1582.8 105.00 120.00| _ 135.00 200]  265.00F 280.00 295.00 130 190 3.0 30 3050 0.03
335400| 1588.13| 0.00082} 1578.13 0.00062 10.00 1588.1 Q.00 1588.1 1588.1 10.00 10.00 1583.1 1583.1 105.00 120.00) 13580 200f 26500] 280.00 295.00 130 190 30 3.0 3050 0.03

340+00| 1588.44| 0.00062] 1578.44 0.00062 10.060 1588.4 0.00 1588.4 1588.4 10.00 10.00 1583.4) 15834 105.00 120.00 135.00 200{ 26500; 280.00 295.00 130 190 3.0 3.0 3050 0.03

345+00] 1588.75] 0.00062; 1578.75 0.00062 10.00 1588.7 0.00 1588.7 1588.7 10.00 16.00 1583.7} 15837 105.00 120.00 135.00 200] 26500f 280.00 295.00 130 180 3.0 3.0 3050 0.03

300" N. Brown Rd 350+00| 1589.06| 0.00082] 1579.06 0.00082 10.00 1589.1 0:00] 1589.1 1589.1 10.00 10.00 1584.1 1584.1 105.00| 120.00| 135.00 200} 265.00f] 280.00 295.00 130 190 3.0 3.0 2800 0.03
355+00) 1589.36| 0.00062! 1579.36 0.00062 10.00| 1589.4 0.00] 1589.4 15894 10.00 10.00 1584.4f 1584.4] 105.00 120.00] 135.00 200] 265.00{ 280.00 205.80 ~ 130 190 3.0 3.0 280G 0.03

360+00] 1589.67) 0.00062] 1579.67 0.00062 10.00 1689.7 0.00 1589.7 1580.7 10.00 10.00 1584.7} 1584.7 105.00 120.00 135.00 200] 26500 280.00 295.00 130 190 3.0 3.0 2800 0.03

365400 158998 0.00062] 1579.98 0.00062 10.00 1590.0 0.00 1580.0 1590.0 10.00 10.00 15850 1585.0 105.00| 12000 13500 200 265.001 280.00 295.00] .. 130 190 3.0 3.0 2800 0.03

370+00] 1590.29{ 0.00062] 1580.29 0.00062 10.00| 1590.3 0.00] 15903 15903 10.00 10.00 1685.3] 1585.3 105.00 12000 135.00 200] 265.00] 280.00 295.00 130 190 3.0 3.0 2800 0.03

375+00] 1590.60} 0.00062] 1580.60 0.00082 10.00| 1590.6 0.00{ 15908 1590.6 10.00 10.00 15685.6] 1585.6 105.00] 120.00| 135.00 200f 26500] 280.00 295.00 130 190 3.0 3.0 2800 0,03

380+00] 1590.90} 0.00082| 1580.90 0.00062 10.00 1580.9 0.00] 15909 1590.8 10.00 10.00 15685.9 1585.9 105.00 120.00| 135.00 200[ 265.00{ 230.00 295.00 130 190 3.0 30 2800 0.03

385400 1591.211 0.00062| 1581.21 0.00062 10.00 15012 0.00{ 15912 1591.2 10.00 10.00 1586.2] 1588.2 105.00|  120.00| 135.00 200§  265.00] 280.00 295.00 130 180 3.0 3.0 2800 .03

’ 300+00] 1591.52} 0.00062! 1581.52 0.00062 1000} 15915 0.00] 15015 1591.5 10.00 10.00 1586.5| 1586.5 105.00 120.00 135.00 200f 285.00] 280.00 295.00 136 190 3.0 30 2800 0.03
395+00] 1591.83; 0.00062) 1581.83 0.00062 10.00 1501.8 0.00] 1581.8 1591.8 10.00 10.00 1586.8] 1586.8 105.00 120.00 135.00 200} 265.00] 280.00 295001 . 130 190 3.0 3.0 2860 0.03)

400+400| 1592.14{ 0.00062| 1582.14 0.00062 10.00 1592, 000 15921 1892.1 10.00 10.00 15871 1587.1 105.00 120,00 135.00 200] 265.00] 280.00 295.00 130 190 30 3.0 2800 0.03

405+00] 1592.441 0.00062| 1582.44 0.00062 10.00 1592.4 000§ 15824 i592.4 10.00 10.00 15874 1587.4 105.00|  120.00{ 13500 200] 26500f 280.00 295.00 130 190 3.0 3.0 2800 0.03

Upstream End 410+00| 1592.75] 0.00062! 1582.75 0.00062 10.00 15928 000] 15828 1592.8 10.00 10.00 15878} 15878 105.00 120.00 135.80 200] 265.00f  280.00 285.00 130 190 3.0 3.0 2800 0.03

WA1999Projects\99989-Spook Hill ADMP Update\Hydraulics\SH_N Jo\design\design. wb3 . Print Date 30-Mar-01



Wood, Patel & Associates, Inc.

~Spook Hill ADMP Level II Alternative Summary - Peak Flows

HEC-1 inflow to Apache Junction FRS Ouiflow of Apache Junction FRS Inflow to Signal Butte FRS (east) Inflow to Signal Butte FRS (north) Total Inflow to Signal Butte FRS Outflow of Signal Butte FRS Inflow to Spook Hill FRS Outflow of Spook Hill FRS
File Name "C60" Tp Volume fi "S60" Tp Volume | "C180" Tp Volume || "RR200" Tp Volume {§ "CC180"| Tp Volume | "S180" Tp | Volmee | "CC455"| Tp | Volume || "S440" | Tp | Volume
D100 (cfs)]  (hr) {Ac-Fty 0100 (cfs)]  (hr) (Ac-Ft) D100 (cfs)] (o) {Ac-Ft) D100 (cfs)l  (hr) (Ac-Ft) D100 (cfs}  (hn) (Ac-F) {0100 (efs)) (h) [ (Ac-Fo) 0100 (efs)] () | (Ac-Fr) D100 (cf)i (hr) | (Ac-Fb)

EC24BASE.DAT | 5371 12.37 417 118 14.27 417 7306 123 869 1330 | . 12.83 190 7306 12.3 1053 113 20.07 || 524 6968 1237 | 1404 238 1863 | 881
EC24B_RDAT | 5371 1237 417 118 14.27 417 7306 -1 123 869 1330 13.37 190 7306 12.3 1053 113 15.63 524 4013 | 13.63 | 1357 N/A
EC24 NJ6.DAT #3371 12.37 417 118 14.27 417 7306 12.3 869 1785 1337 345 7306 123 1214 449 1563 || 918 2145 | 13.63 | 1595 N/A
BC24_NJ4.DAT | 5371 12.37 417 118 14.27 417 7306 12.3 - 869 1330 12.83 190 7306 123 1053 113 29.07 ' 524 2274 1 13.63 | 1339 N/A.
EC24PM4R.DAT | 5371 12.37 417 118 14.27 417 7306 12.3 869 1784 13.37 345 7306 123 1214 449 15.63 | 916 6578 12.4 | 1630 359 262 | 1131
EC24PM4E.DAT || Same as [EC24PM4R . :
EC24MD2B.DAT || 5371 12.37 417 118 14,27 417 7306 123 869 1330 12.83 190 7306 12.3 1053 113 29.07 | 524 6356 | 12.37 | 1404 226 24.1 882
EC24MD2P.DAT | Same as EC24MD2H 1
BC24MD3EDAT | 5371 12.37 417 118 14.27 417 7306 12.3 869 1330 '12.83 190 7306 123 1053 113 29.07 524 6352 | 1237 | 1404 227 24.07 | 882
BC24MD3P.DAT || Same as EC24MD3H
BEC2AMKIC.DAT|
EC24AMK1P.DAT
EC24MK2E.DAT
EC24MK2P.DAT
ESPSBASEDAT || N/A N/A N/A N/A N/A 113 29.07 524 22798 5.5 3201 3980 6.7 2666
ESPS_CHL.DAT | N/A N/A N/A N/A N/A 113 29.07 | 524 16783 6.1 3195 N/A
BSPS GCL.DAT | N/A N/A. N/A N/A N/A 113 29.07 | 524 9000 N/A

WAL999Projects\99989-Spook Hill ADMP Update\Hydrology\Level2\Summary .wb3

Print Date 17-Apr-01




Wood, Patel & Associates, Inc.

Spook Hill ADMP Alternative Summary - Level I

HEC-1

Land Use Condition

Return Period

Rainfall Duration

Pass Mountain -

Non-Jurisdictional

McDoweH Road

McKellips Road
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HEC-RAS P : Spook Hill Reach: Ch

%
2800.00 1582.75

Profile: No.1

DpRS00500 KODEOTD

4.10

1588.89 1585.58 1589.13 0.000611 726.73 136.82 6.14
2800.00 1582.44 1588.58 1588,83 0.000608 4.10 727 .62 136.86 0.29 6.14
2800.00 1582.14 1588.28 1588.53 0.000610 410 72712 136.84 0.29 8.14
2800.00 1581.83 1587.98 1588.22 0.000806 4.09 728.37 136.90 0.29 6.15
2800.00 1581.52 1587.68 1587.92 0.000603 4.09 729.61 136.95 0.29 8.16
2800.00 1581.21 1587.38 1587.62 Q.000599 4.08 731.18 137.02 0.29 6.17
2800.00 158091 1587.08 1587.32 0.008599 4.08 731.36 137.03 0.29 8.17
2800.00 1580.60 1586.79 1587.03 0.000594 4.07 733.25 137.11 0.29 68.18
2800.00 1580.29 1586.49 1586.73 0.000589 4.08 736,63 137.21 .29 §.20
2800.00 1579.98 1586.20 1586.44 0.000582 4.04 738.26 137.33 0.29 6.22
2800.00 1579.68 1585.91 1586.15 0.000578 4.03 739.94 137.40 0.28 6.23
2800.00 1579.37 1585.63 1585.86 0.000569 4.01 743.58 137.56 0.28 6.26
2800.00 1579.06 1586.35 1585.58 0,000580 3.99 741.75 137.74 0.28 6.29
3050.00 1578.75 1584.99 1585.27 0.000684 4.39 740.58 137.43 0.31 6.24
3050.00 1578.44 1584.64 1584.92 0.000700 4.42 734.83 137.18 0.31 6.20
3050.00 1578.13 1584.27 1584.56 0.000722 4.46 727.55 136.86 0.32 6.14
3050.00 1577.82 1583.90 1684.20 0.000780 4.52 718.59 136.47 0.32 6.08
3050.00 1577.81 1583.50 1683.81 0.000788 4.58 707.00 135.96 0.33 5.99
3050.00 1577.20 1583.08 1583.40 0.000843 4.68 691.81 135.28 0.34 5.88
3050.00 1576.90 1582.61 1582.96 0.000932 4.83 669.40 134.29 0.36 5.71
3050.00 - 1576.59 1582.08 1582.45 0.001074 5.05 639.32 132.94 0.38 549
3050.00 1576.28 1581.41 1581.84 {.001363 5.44 §91.79 130.77 042 5.13
2050.00 1575.98 1581.10 1581.30 0.000620 3.66 590.36 130.71 0.29 5.12
2050.00 1575.67 1580.79 1580.99 0.000620 3.86 590.53 130.71 0.29 512
2050.00 1675.36 1580.48 1580.68 0.000619| 3.66 590.72 130.72 0.29 5.12
2050.00 1575.05 1580.18 1580.37 0.000617 3.66 591.23 130.75 0.28 512
2050.00 1574.74 1579.87 1580.07 0.000616 3.66 591.76 130.77 0.28 5.13
2050.00 1574.43] - 1579.56 1679.76 0.000614 3.65 592.27 130.79 0.28 5.13
2050.00 1574.13 1579.26 1579.45 0.000617 3.66 581.49 130.76 0.28 5.13
2050.00 1573.82 1578.95 1579.15 0.000615 3.65 592.02 130.78 0.28 5.13
2050.00 1573.51 1578.64 1578.84 0.000613 3.65 592.83 130.81 0.28 5.13
2050.00 1873.20 1578.34 1578.53 0.000612 3.65 593.056 130.83 0.28 5.14
2050.00 1572.90 1578.03 1578.23 0.000814 3.65 592.25| 130.79 (.28 5138
2050.60 1572.59 1577.73 1577.92 0.000811 3.65 593.10 130.83 6.28 5.14
2050.00 1672.28 1577.43 1577.62] 0.000609 3.64 593.83 130.87 0.28 5.15
2050.00 1671.97 157712 1577.32 0.000605 3.64 595,13 130.93 0.28 5.15
2050.00 1571.67 1576.82 1577.02 0.000605 3.64 595.00 130.92 0.28 5.15
2050.00 1571.36 1576.52 1576.72 0.000602 3.83 586.20 130,97 0.28 5.16




: Spack Hil _Reach: Channel  Profile: No. (Confinued)

=
215¢.00 1571.05 1576.18 1576.39 0.000678
2150.00 1570.74 1575.83 1576.05 0.000696 3.87 586.51 130.53 0.30 5.08
2150.00 1570.43 1575.47 1575.69 0.000720 3.91 580.10 130.24 0.31 5.04
2150.00 1570.18 1575.17 1575.40 0.000744 3.95 574.10 129,96 0.31 4.99
2150.00 1570.00 1575.04 1575.26 0.000321 3.9 579,67 130.22 0.31 5.04
2150.00 1567.80 1673.68 1575.02 ' 0.000603 9.91 245.72 53.53 0.72 5.88
2300.00 1566.90 1572.33 1572.33 1574.53 0.001143 12.44 203.582 48.11 0.94 543
2300.00 1565.99 1571.48 1571.61 1573.90 0.001286 12.86 193.39 45.13 0.97 5.49
2300.00 1565.09 1570.71 1570.83 1573.23 0.001358 13.00 187.74 42.42 0.97 5.62
2300.00 1564.18 1569.83 1569.99 1572.50 - 0.001486 13.25 180,37 38.32 (.98 " 565
2300.00 1563.28 1568.96 1568.08 1671.72 0.001598 13.40 175.10 36.22 (.99 5.68
2300.00 1562.37 1568.00 1568.10 1570.87 0.001765 13,62 169.72 32.78 1,01 5.63
2300.00 1561.47 1567.12 1567.12 1569.98 0.001826 13.57 169.54 30.00 1.01 5.65
2300.00 1560.56 1566.21 1566.22 1569.07 0.001828 13.56 169.56 30.00 1.01 5.65
2300.00 1559.66 1565.32 1565.32 15668.17 0.001821 13.55 169.69 30.00 1.00 5.66
2300.0¢ 1558.75 1564.41 1564.41 1567.26 0.001821 13.55 169.70 30.00 1.00 5.66
2300.00 1557.62 1563.32 1563.28 1566.13 0.001780 13.45 171.03 30.00 0.99 5.70
2300.00 1556.94 1562.60 1562.60 1565.45| 0.001821 13.55 169.71 30.00 1.00 5.66
2300.00 1566.04 1661.70 1561.71 1564.55 0,001785 13.55 169.88 31.1¢ 1.00 5.66
2300.00 1665,13 1560.31 1560.94 1563.56 0.002014 14.58 162.53 37.62 1.13 5.18
2300.00} . 1554.41 1558.98 1559.98 1562.64 0.002415, 15,73 156.08 42.32 1.30 4,57
2300.00 1553.78 1557.76 15668.92 1561.69 0.002870 16.67 151.18 4593 147 3.98
2300.00 1653.33 1557.69 1558.47 1560.86 ~ 0.002071 15.04 168.74 47.43 1.27 4.36
2300.00 1552.65 1557.25 1667.7¢ 1660.04 0.001700 1413 180.40 48.41 1.16 4.80
2300.00 1551.52 15566.06 1556.66 1558.94 0.001789 14.36 177.31 48,15 1.19 4.54
2300.00 1550.62 1855.16 15665.78 1558.04 0.001789 14.36 177.31 48,15 11§ 4.54
2300.00 - 1549.72 1554.26 1564.86 1557.14 0.001789 14.36 177.31 48.15 1.1§ 4.54
2300.00 1548.50 1553.43 1554.04 15656.33 0.001806 14,40 176.76 48.10 1.19 4.53




Spook Hill ADMP Update - Option NJ6  Plan: 100-yr 24-hr Flow
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Spook Hill ADMP Update - Option NJ6  Plan: 100-yr 24-hr Flow
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Elevation (ft)

Elevation (ff)

Spook Hill ADMP Update - Option NJ6

Plan: 100-yr 24-hr Flow
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Spook Hill ADMP Update - Option NJ6  Plan: 100-yr 24-hr Flow
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Elevation (ft)

Elevation (ff)

Spook Hill ADMP Update - Option NJ6  Plan: 100-yr 24-hr Flow
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Spook Hill ADMP Update - Option NJ6  Plan: 100-yr 24-hr Flow
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Spook Hill ADMP Update - Option NJ& Plan: 100-yr 24-hr Flow
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Spook Hill ADMP Update - Option NJ& Plan: 100-yr 24-hr Flow
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Elsvation (ft)

Spook Hill ADMP Update - Option NJ6 ~ Plan::
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HEC-RAS B ‘River: Spook Hill Reach: Chamel Profile: No.1 )
Reach Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chni Flow Area [ Top Width Froude # Chl Max Chl Dpth
(cfs) () (D (ft) (i) (vt {ft's) (sq ff) (" ()

Channel 41000 3360.00 1582.75 15808.55 1585.93 1589.83 0.000611 4.40 818.80 140.80 0.30 6.80
Channel 40500.* 3360.00 1582.44 1589.25 1589.53 0.000609 4,39 819.88 140.85 0.30 6,81
Channel 40000.* 3366.00 1582.14 1588.95 1589.22 0.000610 4.39 819.53 140.83 0.30 6.81
Channel 39500, 3360.00 1581.83 1588.64 1588.92 0.000607 4.38 820.62 140.88 0.30 6.81
Channel 39000.* 3360,00 1581.62 1588.34 1588.62 0.000804 4.38 82211 140.94 0.30 6.82
Channel 38500.* 3360.00 1581.21 1588.05 1588.32 0.00C600 4.37 823.62 141.01 0.29 6.83
Channel 38000.* 3360.00 1580.91 1587.75 1588.02 0.000599 4.37 824.06 141.03 0.29 6.84
Channel 37500.% 3360.00 1580.60 1587 .45 1587.73 0.000595 4.36 825.92 141.11 0.29 6.85
Channel 37000.* 3360.00 1580.29 1587.16 1587.43 0.000591 4.35 828,11 141.20 0.29 6.87
Channel 36500.* 3360.00 1579.98 1586.87 1587.14 0.000585 4.34 830.89 141.31 0.29 6.88
Channel 36000." 3360.00 1679.68 1586.58 1586.85 0.000582 4.33 832.14 141.37 0.29 6,90
Channel 36500.* 3360.00 1579.37 1586.29 1586.56 0.000575 4.31 835.51 141.51 0.29 6.92
Channel 35000 3360.00 1579,06 1586.01 158627 0.000567 4.28 §39.36 141.68 0.29 6.95
Channel 34500 3660.00 1578.75 1585.63 1585.95 0.000696 4.73 829.88 t141.27 0.32 6.88
Channel 34000.* 3660.00 1578.44 1585.27 1585.60 0.000714 4.77 822.87 140.98 0.32 6.82
Channel 33500.* 3660.00 1578,13 1584.90 1585.23 0.000737 4.81 814.38 140.62 0.33 8.77
Channel 33000 3660.00 1577.82 1584.51 1584.86 0.000767 4.87 803.77 140.16 0.33 6.65
Channel 32500.* 3660.00 1577.51 1584.11 1584.46 0.000808 4.95 790.32 139.58 0.34 6.60
Channel 32000.* 3860.00 1577.20 1583.67 1584.04 0.000864 5.06 772.90 138.83 0.35 6.47
Channel 31500.* 3660.00 1576.90 1583,19 1583.58 0.000956 5.22 747.80 137.74 0.37 6,29
Channel 31000." 3660.00 1576.59 1582.64 1583.07 0.001088 5.45 714,61 136.29 0.39 6.05
Channel 30500 3660,00 1576.28 |- 1581.95 1682.45 0.001379 5.85 " 663.53 134.02 0.43 5.87
Channel 30000 2460.00 1575.98 1581.66 1581.89 0.000618 3.92 665.24 134.10 0.29 5.68
Channel 29500.* 2460.00 1675.67 1581.36 1581.58 0.000617 3.92 665.65 134,12 0.29 5.69
Channel 26000, 2460.00 1575.36 1581.05 1581.27 0.000616 3.92 666.07 134.14 0.29 5.69
Channel 28500.* 2460.00 1575.05 1680.75 1580.97 0.000614 3.91 666.86 134.17 0.29 570
Channel 28000.* 246000 1574.74 1580.44 1580.67 0.000611 3.91 667.66 134.21 0.29 5.70
Channel 27500.* 2460.00 1574.43 1580.14 1580.36 0.000609 3.90 668.45 134.24 0.29 5.71
Channel 27000.* 2460.00 1574.13 1579.83 1580.06 0.000611 3.4 667.91 134,22 0.29 570
Channel 26500 2460.00 1573.82 1579.53 1579.75 0.000607 3.90 669.07 134.27 0.29 5.71
Channel 26000, 2460.00 1573.51 1579.23 1579.45 0.000604 3.89 670.22 134.32 0.29 572
Channel 25500.* 2460.00 1573.20 1578.93 1579.15 0.000600 3.8% 671.71 134.39 0.29 5.73
Channsl 25000.* 2460.00 1572.90 1578.63 1578.85 0,000600 3.88 671.84 134.40 0.29 573
Channel 24500.* 2460.00 1572.59 1578.34 1578.56 0.000595 3.87 673.66 134.48 0.28 5.75
Channel 24000.* 2460,00 1672.28 1578.04 1578.26 0.00058% 3.86 675.86 134.57 0.28 5.76
Channel 23500.* 2460.00 1571.97 1577.75 1577.97 0.000582 3.85 678.51 134.89 0.28 5.78
Channal 23000.* 2460.00 1571.67 1577.46 1577.68 0.000577 3.84 680,14 134.77 0.28 5.79
Channel 22500 2460.00 1571.36 1577.18 1577.39 0.000569 . 3.82 683.53 134.92 0.28 5,82




HEC-RAS Plan: @120 River: Spook Hil Regch: Channet _Profile: No.1 (Continued)
Reach River Sta Q Total MinChEl | WS Elev Crit W.S. E.G. Elev | E.G. Shpe Vel Chnl Flow Area | Top Widih Froude # Chl | Max Chi Dpth
{cfs) () () () {0 {fi/it) {#'s) {sqft} (") {it)

Channel 22000 2580.00 1571.05 1576.86 1577.08 0.000630 4.02 6581.86 134.84 0.29 581
Channe} 21500." 2580.00 1570.74 1676.54 1576.78 0.000633 4.02 680.83 134.80 0.29 5.80
Channel 21000 2580.00 1570.43 1576.22 1576.46 0,000636 4.03 679,78 134.75 0.30 879
Channel 20600 2580,00 1570.18 1575.97 1576.20 0.000638 4.03 679.07 134.72 0.30 579
Channel 20300 2580.00 1570.00 1575.85 1576.08 0.000273 3.98 687.76 135.10 0.29 5.85
Channel 20000 2580.00 1567.80 1574.40 1575.84 0.000565 10.36 285.28 56.41 0.71 6.60
Channel 19500 2760,00 1566.90 1572.96 1572.96 1575.36 0.001096 13.10 234.81 50.62 . 0.94 6.06
Channel 18000.* 2760.00 1565.99 1572.14 1572.27 1574.76 0.001216 13.49 224.07 47.77 0.96 6.15
Channel 18500.* 2760.00 1565.09 1571.39 1671.53 1574.13 0.001281 13.64 217.85 4517 0.98 6.30
Channel 18000.* 2760.00 1564.18 1570.56 1570.74 1573.45 0.001384 13.87 210.09 42.24 0.97 6.38
Channel 17500.* 2760,00 1563.28 1569.71 1569.88 1572.72 0.001484 14.03 203.67 38.25 0.98 6.43
Channel 17000.* 2760.00 1562.37 1568.77 1568.92 1571.92 0.001641 14.30 196.18 35.86 1.00 6.40
Channe! 16500.* 2760.00 1561.47 1567.86 1567.92 1571.07 0.001750 14.38 192.66 32.65 1.00 6.39
Channel 168000.* 2760.00 1560.56 1666.93 1566.96 157017 0.001850 14.45 190.98 30.00 1.01 6.37
Channel 15500 2760.00 1559,66 1566.05 1566.05 1568.27 0.001832 14.40 191.63 30.00 1.00 6.39
Channel 15000.* 2760.00 1558.75 1565.18 1565.14 1568.36 0.001795 14.30 192.96 30.00 0.99 6.43
Channel 14373 2760.00 1557.62 1564.10 1564.01 1567.23 0.001780 14.21 194.25 30.00 0.98 8.47
Channel 14000.* 2760.00 1556.94 1563.33| 1563.33 1566.55 0.001831 14.40 191.65 30.00 1.00 6.39
Channel 13500.* 2760.00 1556.04 1562.33 1562.54 1565.63 0.001797 14.59 180.53 33.73 1.03 6.29
Channs| 13000 2760.00 15656.13 1560.79 1561.68 1564.61 0.002114 15.86 181.21 39.66 1.17 5,66
Channel 12600 2760.00 1564.41 1659.41 1560.64 1563.65 0.,002502 17.01 174.80 44.05 1.34 5.00
Channel 12250 2760.00 1553.78 1558.16 1559.52 1562.68 0.002926 17.94 169.83 47.52 1.51 4.38
Channsl 12000 2760.00 1563.33 15568.06 1560.07 1561.82 0.002212 16.41 186.73 48.93 1.33 473
Channel 11623 2760,00 1652.65 1557.68 1558.39 1560.92 0.001772 15.30 201.42 50.11 1.20 5.03
Channel 11000.* 2760.00 1551.52 1556.53 1557.26 1559.80 0.001801 15.38 200.27 50.02 1.21 5.01
Channel 10500.* 2760.00 1550.62 1555.63 1556.36 15668.90 0.001801 15.38 200.27 50.02 1.21 5.01
Channel 10000 2760.00 1549.72 1554.73 . 1665.46 1658.00 0.001801 15.38 200.27 50.02 1.21 5.0%
Channel 9548 2760.00 1548.90 1553.90 1554.65 155719 0.001809 15.40 159.98 50.00 1.21 5.00




HEC-RAS Plan: @r: Spook Hill Reach: Channel  Profile: No.1
Reach River Q Total Min Ch E! W.S. Elev Crit W.S. £.G. Elev E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chl Max Chi Bpth
{cfs) {ft) {ft (ft) () () {ft’s) {sq f) {ft) {f

Channel 41000 3920.00 1682.75 1590.17 1586.27 1590.48 0,000611 4,66 906.51 144 4% 0.30 7.42
Channel  |40500.* 3920.00 1582.44 1589.86 1890.17 0.000809 4,65 907.58 144.54 0.30 7.42
Channel  |40000.* 3920.00 1582.14 1589.56 1589.87 0.000810 4.85 907.19 144.52 0.30 7.42
Channel 39500.* 3920.00 1581.83 1589.26 1589.57 0.000608 4.65 908.27 144.57 0.30 7.43
Charmnel 39000.* 3920.00 1581.52 1588.96 1589.27 0.000605 4.64 908.72 144.63 0.30 7.44
Channel 38500.* 3820,00 1581.21 1588.66 1588.97 0.000602 4,83 911.18 144,69 0.30 7.45
Channel 38000.* 3920.00 1580.91 1588.36 1588.67 0.600601 4,63 911.50 144.70 (.30 7.45
Channel 37500.* 3920.00 1580.60 1588.06 1588.37 0.000598 4.62 913.28 144.77 6.30 7.46
Channel 37000.* 3920.00 1580.29 1587.77 16588.07 0.000593 4.61 915.41 144.86 0,30 7.48
Channel 36500.* 3920.00 1579.98 1587.48 1587.78 0.000588 4,60 918.06 144.97 0.30 7.50
Channel 36000.* 3920.00 1579.68 158718 © 1587.49 0.000586 4.60 919.25 145.02 0.30 7.50
Channel 35500." 3920.00 1579.37 1586.90 1587.20 0.000580 4.58 922,31 145,15 0.29 7.62
Channel 35000 3920.00 1579.06 1586.61 1586.91 0.000574 4.56 $25.78 145.29 0,29 7.55
Channel 34500 4270.00 1578.75 1586.22 1586.58 0.000707 5,03 914.20 144,81 0.32 7.47
Channa| 34000.* 4270.00 1578.44 1585.85 1586.22 0.000726 5.07 806.01 144 .47 0,33 741
Channel 33500.* 4270.00 1578.13 1585.47 1585.85 0.000751 5.13 B896.22 144.06 0.33 7.34
Channel 33000 4270,00 1577.82 1585.08 1585.47 0.000782 5.19 884.11 143.56 0.34 7.26
Channel 32500.* 4270.00 1577.51 1584.66 1585.07 0.000824 5.28 868.89 142.92 0.35 7.15
Channel 32000, 4270.00 1577.20 1584.22 1584.64 0.000883 539 849.46 142,10 0.38 7.02
Channel 31500.* 4270.00 1576.80 1583.72 158417 0.000978 5.57 821.94 140.94 0.38 6.82
Channel  |31000.* 4270.00 1576.59 1583.16 1583.64 0.001118 5.81 785.94 139.40 0.40 6.57
Channel  |30500 4270.00 1576.28 1582.45] 1583.02 0.001390 6.22 731.80 137.05 0.44 617
Channel 30000 2870.00 1575.98 1582.19 1582.44 0.000615 415 736.89 137.27 0.29 8.21
Channel 29500.* 2870,00 1575.67 1581.89 158214 0.000613 4.15 737.46 137.29 0.29 6.22
Channel 29000.* 2870.00 1575.36 1581.58 158183 0.000611 4,14 738.38 137.33 0.29 6.22
Channel 28500." 2870.00 1575.05 1581.28 1581.53 0.000609 4.14 739.29 137.37 0.29 6.23
Channel 28000.* 2870,00 1574.74 1580,98 1581.23 0.000605 4.13 740.61 137.43 0.29 B.24
Channel 27500, 2870.00 1574.43 1580.68 1580.93 0.000802 4,12 741.92 137.49 0.29 8.25
Channsl 27000.* 2870.00 157413 1580.38 1580.63 0.000802 412 742.20 137.50 0,29 6.25
Channel  |{26500 ' 2870.00 1573.82 1580.08 1580.33 0.000597 411 743.87 137.57 0.29 8.26
Channel 26000.* 2870.00 1573.51 1578.79 1580.03 0.000593 4,10 745.85 137.66 0.29 6.28
Channel  [26500.* 2870.00 1573.20 1579.49 1579.74 0.000587 4.09 748,22 137.76 0.29 8.29
Channel 25000.* 2870.00 1672.80 1579,20 1579.45 0.000584 4.08 749.51 137.82 0.29 6.30
Channel  [24500.* 2870.00 1572.59 1578.92 1579.16 0.000576 4.07 752.73 137.96 0.28 6.33
Channel 24000." 2870.00 1572.28 16578.63 1578.87 0.000567 4.05 756,55 138.13 0.28 8.35
Channel  [23500.* 2870.00 1571.97 1578.36 1578.69 0.000557 4.02 761.06 138.32 0.28 6.39
Channel - [23000.* 2870.00 1571.67 1578.08 1578,32 0.000549 4.01 764.76 138.48 0.28 6.41
Channel 22500 2870.00 1571.36 1577.82 1578.04 0,000537 3.98 770.46 138.73 0.28 6.45




HEC-RAS Plar: 140 River: Spook Hill Reach: Channel

Profile; No.1 (Continued)

Reach River Sta Q Total Min Ch El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnf Flow Area | Top Width Froude # Chl Max Chl Dpth
(cfs) LY (ft) ( () () {tt's) sq.f) (fty {ft)
Channel 22000 3010.00 1571.05 1677.51 1877.76 0.000589 4.17 771.00 138.75 0.29 6.46
Channel 21500.* 3010.00 1570.74 1577.22 1577.47 0.000583 4.16 773.66 138.87 (.29 6.48
Channel 21000 3010.00 1570.43 1576.93 1577.18 0.006576 4.14 776.65 139.00 0,29 6.50
Channel 20600 3010.00 1570.18 1576.70 1576.95 0.000569 4.12 779.74 139.13 0.28 6.52
Channel 20300 3010.00 1570.00 1576.60 1576.84 0.000243 4.07 790.61 139.60 0.28 6.60
Channel 20000 3010.00 1567.80 1576.07 15786,60 0.000536 10.76 323.11 59.07 0.70 7.27
Channel 18500 3220.00 1566.90 1573.53 1573.53 1576.13 0.001060 13.69 264.73 52.93 0.94 6.63
Channel 19000.* 3220.00 1665.99 1572.76 1572.88 1576.56 0.001160 14.04 254,06 50.22 0.95 8.77
Channetl 18500.* 3220.00 1565.09 1572.04 1572.18 1574.95 0.001212 14.16 247.85 47.75 0.95 6.95
Channel 18000.* 3220,00 1564.18 1571.23 1571.42 1574.31 0.001303 14.39 239.50 44,94 0.95 7.05
Channel 17500.* 3220.00 1563,28 1570.42 1570.59 1573,62 0.001388 14.55 232.49 42.08 0.96 7.14
Channel 17000.* 3220.00 1562.37 1569.51 1568.68 1572.87 0.001525 14.83 223.76 38.82 0.98 7.13
Channel 165Q0.* 3220.00 1561.47 1568.60 1568.71 1572.07 0.001643 14.99 217.83 35.60 0.89 7.13
Channef 16000.* 3220.00 1560.66 1567.63 1567.69 1671.21 0.001793 15.17 212.68 32.12 1.01 7.07
Channel 15600.* 3220.00 1559.66 1566.79 1566.74 1570.31 0.001811 15.06 213.83 30.00 0.99 7.13
Channel 15000.* 3220.00 1558.75 1565.90 1565.64 1569.40 0.001796 15.02 214,43 30.00 0.85 7.15
Channel 14373 3220,00 1557.82 1564.78 1564.71 1568.27 0.001786 14.99 214.82 30,00 0.99 7.16
Channel  114000.* 3220.00 1556.94 1564.03 1564.03 1567.59 0.001841 15.15 212.59 30.00 1.00 7.08
Channel 13500.* 3220.00 1556.04 1562.87 1563.33 1566.65 0.001849 15.63 208,17 35.87 1.05] - 6.83
Channel 13000 3220.00 1565.13 1561.24 1562,36 1565.58 0.002189 16.87 199.37 41.35 1.21 6.11
Channel 12600 3220.00 1554.41 1559.81 1661.23 1564.60 0.002571 18,15 192.67 45,65 1.38 5.40
Channel 12250 3220.00 1553.78 1558.53 1560,09 1663.60 0.002976 19.08 187.48 48.98 1.54 4.75
Channel 12000 3220.00 1553.33 1558.41 1559.64 1662.72 0.002324 17.64 203.97 50.32 1.38|. 5.08
Channel 11623 3220.00 1552.65 1558.06 1558.96 1561.78 0.001846 16.39 22072 51.63 1.24 5.41
Channel 11000,* 3220.00 1551.62 1556.96 1557.83 1560.60 0.001802 16.26 222,59 51.78 1.23 5.44
Channel 10500.* 3220.00 1550.62 1556.06}. 1556.93 1558.70 - 0,001802 16.26 222.59 51.78 1.23 5.44
Channel 10000 3220.00 1549.72 15565.16 1566.03 1558.80 0.001802 16.26 222,59 51.78 1.23 5.44
Channel 9548 3220.00 1548.90 1554.34 1555.21 1557.98 0.001808 16,28 222.30 51.76 1.23 5.44




HEC-RAS Pla| iver: Spook Hill Reach: Channel Profile: No.1
Raach A Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chli Max Chl Dpth
(cfs) () 3] (ft) () ] (t's) (sqfy () (ft)

Channel 41000 4200.00 1582.75 1590.48 1586.42 1590.79 0.000611 4.78 948.11 14625 0.30 7.71
Channel 40500.* 4200.00 1582.44 1590.15 1590.48 0.000609 477 948,89 146.29 0.30 7.71
Channel 40000.* 4200.00 1582.14 1589.85 1590.18 0.000610 4.78 94938 146.26 0.30 7.71
Channel 39500.* 4200,00 1581.83 1589.55 '1589.88 0.000608 477 950.65 146.31 0.30 7.72
Channel 39000.* 4200,00 1581.52 1589.25 1589.57 0.000605 4.76 951.90 146.37 0.30 7.73
Channel 38500.* 4200.00 1581.21 1588.95 1589.27 0.000602 4.76 953.63 146.44 0.30 7.74
Channel 38000.* 4200.00 1580.91 1588.65 1588.98 0.0006802 4.75 953.88 146.45 0.30 7.74
Channel 37500.* 4200.00 1580.60 1588.35 1588.68 0.000598 4.75 955.62 146.62 0.30 7.75
Channe! 37000.* 4200.00 1580.29 1588,06 1588,38 0.000594 4.74 957.67 146.60 0.30 7.77
Channel 36500.* 4200.00 1579.98 1587.76 1588.08 0.000590 4.72 960.20 148.71 0.30 7.78
Channel 36000.* 4200.00 1579.68 16587.47 1587.79 0.000588 4.72 961,24 146.75 0.30 7.79
Channel 35500.* 4200.00 1579.37 1587.18 1587.50 0.000583 4.71 964.16 146.87 0.30 7.81
Channel 35000 4200,00 1579.06 1586.89 1587.21 0.000577 4.69 967.44 147.00 0.30 7.83
Channel 34500 4575.00 1578.75 1586.50 1586.88 0.000712 5.17 954.81 146.48 0.33 7.75
Channel 34000.* 4575.00 1578.44 1586.13 1588.52 0.000732 5.22 946.06 14613 0.33 7.69
Channel 33500.* 4575.00 1578.13 1585.75 1586.15 0.000757 5.27 935.62 145.70 0.34 7.62
Channel 33000 4575.00 1577.82 1585.36 1585.76 0.000789 5.34 922,79 145,17 0.34 7.53
Channs! 32500.* 4575.00 1577.51 1584.93 1585.35 0.000832 5.43 906.73 144 50 0.25 7.42
Channel 32000.* 4575.00 1577.20 1584 .48 1584.92 0.000891 5.55 886.35 143.65 0.36 7.28
Channesl 31500.* 4575,00 1576.90 1583.98 1584.45 0.000984 5.73 857.68 142,45 0,38 7.08
Channel 31000.* 4575.00 1576.59 1583.40 1583.92 0.001126 5.97 820.38 140.87 0.40 6.81
Channel  |30500 4575.00 1576.28 1582.69 1583.29 0.001394 6,39 764.88 138.49 0.44 6.41
Channel 30000 3075.00 1575.98 1682.44 1582.71 0.000613 4.26 771,73 138.78 0.29 6.48
Channel 20500.* 3075.00 1575.67 1682.14 1582.40 0,000611 4.25 772,70 138.83 0.29 6.47
Channe! 29000.* 3075.00 1575.36 1581.84 1582.10 0.000608 4.25 773.68 138.87 0.29 6,48
Channel 28500.* 3075.00 1575.05 1581.54 1581.80 0,000605 4.24 775.05 138.93 0.29 6.49
Channe} 28000.* 3075.00 1574.74 1581.24 1681.50 0.000602 4.23 776,44 138.98 0.29 6.50
Channel 27500.* 3075.00 1574.43 1580.94 1581.20 0.000598 4.22 778.18 139.06 0.29 6.51
Channel 27000 3075.00 1574.13 1580,64 1580.90 0.000597 422 778.53 139.08 0.29 6.51
Channel 26500 3075.00 1573.82 1580.35 1580.60 0.000592 4.21 780.62 139.17 0.29 6,53
Channel 26000.* 3075.00 1573.51 1580.06 1580.31 0.000586 - 4.20 783,10 139.27 0.29 6.55
Channel! 25500.* 3075.00 1573,20 1579.77 1580.02 0.000580 4.18 786.04 139.40 0.29 6.57
Channel 25000.* 3075.00 1572.90 1579.48 1579.73 0.000575 417 787 .89 139.48 0.29 6.58
Channel 24500." 3075.00 1672.59 1578.20 1579.45 0,000567 4.15 791.96 139.65 0.28 6.61
Channel 24000, 3075.00 1572.28 1578.92 1579.17 0.000556 4.13 796,63 139.86 0.28 6.64
Channel 23500.* 3075.00 15671.97 1578.65 1578.90 0,000545 4.10 802.08 140.09 0.28 6.68
Channel 23000.* 3075.00 1571.67 1578.39 1578.63 0.,000535 4.08 806.82 140.29 0.28 6.72
Channel 22500 307500 1571.36 1578.12 1578.36 0.000522 4.05 813.84 140.58 Q.27 6.76




HEC-RAS Plan: @150 River: Spock Hill Redch: Channel  Profile; Ne.1 (Contfinued)
Reach River Sta Q Total Min Ch £l W.S. Elev Crit W.S. E.G. Elav E.G. Slope Vol Chnl Flow Area | Top Width Froude # Chi Max Chl Dpth
(cfs) (") (f) {n (M (/t) (ft's) (sq t) {f) (%

Channel {22000 3225.00 1571.05 1577.83 1578.09 0.000570 4.24 815.34 140.66 0.29 8.78
Channet  |21500.* 3225.00 1570.74 1577.55 1577.80 0.000561 4.21 819.62{ 140.84 0.28 6.81
Channsl  |21000 3225.00 1570.43 1577.27 1577.52 0.000552 419 824.39 141.04 0.28 5.84
Channel  |20600 3225.00 1570.18 1877.05 1577.30 0.000542 417 820.07 141.24 0.28 6.87
Channel 20300 3225.00 1570.00 1576.96 1577.20 0.000231 411 840.87 141.74 0.27 6.96
Channel 20000 3225.00 1567.80 1575.39 1576.97 0.000522 10.93 342.90 80.36 0.70 7.59
Channel 19500 3450.00 1566.90 1573.81 1573.81 1576.49 0.001043 13.95 279.48 54.04 0.94 6.91
Channel 19000.* 3450.00 1565.99 1573.06 1573.18 1575.983 0.001138 14.29 268.81 51.38 0.95 7.06
Channel 18500.* 3450.00 1565.09 1572.34 1572.48 1576.34 0.001185 14.41 262.49 48.96 0.94 7.25
Channel 18000.* 3450.00 1564.18 1571.55 1571.73 1574.71 0.001288 14.62 254.11 46.22 0.95 7.97
Channel 17500.* 3450.00 1563.28 1570.75 1570.94 1574.04 0.001352 14,80 246,63 43.40 0.95 7.47
Channel 17000.* 3450,00 1562,37| 1569.86 1570.06 1673.32 0.001473 15.05 237.81 40.24 0.97 7.49
Channel 16500.* 3450.00 1561.47 1568.97 1569.11 1572.54 _0.001583 15.22 231.28 37.08 0.98 7.50
Channel 16000.* 3450,00 1560.56 1567.99 1568.07 1571.70 0.001743 15.46 224 .42 33.55 1.00 7.43
Channel 15500.* 3450.00| 1559.66 1567.13 1567.08 1570.81 0.001801 15.40 224.11 30.52 0.99 7.47
Channel 15000.* 3450.00 1588.75 1566.24 1566.17 1569.90 0.001798 ~ 15.35 224.81 30.00 0.99 7.49
Channel 14373 3450.00 1557.62 1565.14 1565,04 1568.77 0.001779 15,29 22563 30.00 0.98 7.52
Channsl 14000.* 3450.00 1556.94 1564.36 1564.36 1568.08 0.001850 15.50 222.61 30.00 1,00 7.42
Channel 13500.* 3450.00 1556.04 1563.11 1563.70 1567.13 0.001885 16.15 217.85 36,83 . 1,07 7.07
Channel 13000 3450.00 1555,13 1561456 1562.67 1566.05 0,002224 17.50 208.13 4219 1.23 6,32
Channel 12600 3450.00 1554 .41 1560.00 1561.52 1565.05 0.002602 18.68 201.30 46.40 1.39 5.69
Channel 12250 3450.00 1553.78 1568.70 1560.35 1564.04 0.003000; - 19.62 195.97 49.68 1.56 4.92
Channel 12000 3450.00 1553.33 1558.57 1559.90 1563.15 0.002373 18.21 212.31 50.98 1.40 5.24
Channel 11623 3450.00 1552.65 1558.23 1559.22 1562.16 0.001890 16.93 229.61 52.31 1.26 5.58
Channel 11000.* 3450.00 1551.52 1557.18 1558.09 1560.97 0.001790 16,64 233.94 52,65 1.23 5.66
Channel 10500.* 3450.00 1550.62 1556.28 1557.19 1560.07 0.001790 16.64 233.94 52.65 1.23 5.66
Channel 10000 3450,00 1549.72 1565.38 1566.29 156917 0.001790 16.64 233.94 52.65 1.23 5.66
Channel 9548 3450.00 1548.90 1554.55 1565.47 1558.38 0.001802 16.68] . 233.40 52.60 1.24 5.65




HEC-RAS Plal iver: Spook Hill Reach: Channe| Profile: No.1
Reach : Q Total MnChEl | W.S. Elev CritW.s. E.G. Blev E.G. Slope Vel Chnt Flow Area | Top Width Froude # Chl Max Chi Dpth
(cfs) # (ft) (1) () (i) (ft's) (sa (#) (ft

Channel  |41000 3360.00 1582.75 1589.56 1585.93 1589.83 0.000610 4.39 818.40 140.83 0.30 6.80
Channel  |40500.* 3360.00 1582.44 1589.25 ' 1589.53 0.000608 4.39 820,34 140.87 0.30 6.81
Channel  |40000.* 3360.00 1582.14 1588.95 1589.23 0.000608 4.39 819.86 140.85 0.30 6.81
Channel  |39500.* 3360.00 1581.83] 1588.65 1588.83 0.0006086 4.38 821.19 140.91 0.30 6.82
Channel 39000.* 3360.00 1581.52 1588.35 1588.62 0.000603 4.38 822.49 140.96 0.30 6.83
Channel 38500.* 3360.00 1581.21 1588.05 1588.32 0.000599 4.37 824.13 141.03 0.29 6.84
Channel 38000.* 3360.00 1580.91 1587.75 1588.03 0.000599 4.37 B824.33 141.04 0.29 6.84
Charnnel 37500.* 3360.00 1580.60 1587.45 1587.73 0.000595 4.36 826.26 141.12 0.29 6.85
Channel 37000.* 3360.00 1580.29 1587.16 1587.43 0.000590 4.35 82B.52 141.22 0.29 8.87
Channel  |38500.* 3360.00 1579.98 1586.87 1587.14 0.000584 4.33 831.18 141.33 0.29 6.89
Channel  |36000.* 3360.00 1579.68 1586.58 1586.85 0.000581 4.33 832.71 141.40 (.29 8.90
Channel 35500.* 3360.00 1579.37 1586.29 1586.56 0.000573 4.31 836.18 141.54 (.29 6.92
Channel 35000 3360,00 1579.06 1586.01 1586.28 0.000565 4.29 840.14 141.71 0.29 £.95
Channel 34500 3660.00 1578.75 1585,64 1585.96 0.000894 4.72 830.87 141,32 .32 6.89
Channel 34000.* 3660.00 1578.44 1585.28 1685.61 0.000711 4.76 524.08 141.03 0.32 €.84
Channel 33500." 3660.00 1578.13 1684.91 1685.24 0.000734 4.81 815.63 140,67 0.33 6,78
Channel {33000 3660.00 16577.82 1584.53 1584.87 0.000783 4.86 805.35 140.23 0.33 6.70
Channel  |32500.* 3660.00 1577.5t 1584.12 1584.48 0.000801 4.94 792.33 139.67 0.34 8.61
Channel 32000.* 3660.00 1577.20 1583.69 1584.06 0.000855 5.04 775.55 138.95 0.35 6.49
Channel  |31500.* 3660.00 1576.80 1583.22 1583.61 0.000942 5,20 751.35 137.90 0.38 6.32
Channel  |31000.* 3660.00 1576.59 1582.68 1583.10 0.001075 541 718.73 136.52 0.39 6.09
Channel  |30500 3660.00 16576.28 158201 1582.50 0.001326 5.78 671.99 134.40 0.43 573
Channel 30000 2460,00 1575.98 1681.74 1581.96| = 0.000588 3.86 675.98 134.58 0.28 576
Channel  |29800.* 2460.00 1575.67 1581.45 1581.67 0.000581 3.85 678,77 134.70 0.28 5,78
Channel 29000, 2460.00 1575.36 1681.17 1581.38 0.000572 3.83 682.21 134.86 .28 581
Channel  |28500.* 2460.00 1575.05 1580.89 1581.10 0.000561 3.81 686.38 135.04 0.28 5.84
Channel  |28000.* 2460.00 1574.74 1580.62 1580.83 0.000548 3.78 691.43 135.27 0.27 5.88
Channel  |27500.* 2460.00 1574.43 1580.,35 1580.56 0.000535 3.75 697.39| 135.53 0.27 592
Channel  [27000." 2460.00 1574.13 1580.09 1580.29 0.000522 3.72 702.92 135.78 0.27 5.96
Channel 126500 2460.00 1573.82 1579.84 1580.04 0.000505 3.68 710.72 136.12 0.28 6.02
Channel  [26000.* 2460.00 1573.51 1579.60 1579.79 0.000485 3.64 719.84 136.52 0.26 6.09
Channel  125500.* 2460.00 1573.20 1579.36 1579.56 0.000464 3.59 730.44 136.99 0.25 8.16
Channel  |25000.* 2460.00 1572,90 1579.14 1579.32 0.000444 3.54 74111 137.45 0.25 6.24
Channel  |24500.* 2460.00 1572.59 1578.93 1578.11 0.000420 3.48 754.87 138.08 0.24 6.34
Channel  |24000.* 2460.00 1572.28 1578.73 1578.80 0.000395 3.41 770.26 138.72 0.24 6.45
Channs!  |23500.% 2460.00 1571.97 1578.55 1578.71 0.000369 3.34 787.75 139.47 0.23 6.58
Channel 23000.* 2460.00 1671.67 1578.38 1578.53 0.000344 3.27 £805.60 140.24 0.22 8.71
Channgl 22500 2460.00 1571.36 1578.21 1578.,36 0.0006319 3.19| . 826,30 t41.12 0.21 6.85




HEC-RAS Plan: nD28 River: Spock Hill

Reach: Channel

Profile: No.1 (Confinued)

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chl Max Chl Bpth
(cfs) (it} {fth (ft) (i) (R {f's) (sq f) () (ft}
Channel 22000 2580.00 1571.05 1578.05 1578.20 0.000326 3.27 B48.22 141.97 0.22 6.99
Channel 21600 2580.00 1570,74 1577.80 1578.04 0.000301 319 869.02 142,93 0.21 7.15
Channal 21000 2580.00 1570.43 1577.76 1577.60 ' 0,000276 3.1 B53.58 143.95 0.20 7.33
Channal 20600 2580.00 1570.18 1577 .65 1677.79 0.000257 3.04 914.91 144.84 0.20 747
Channel 20300 2580,00 1570.00 1577.658 1577.71 0.000244 2.99 930.74 145.60 " 019 7.58
Channel 20000 2580.00 1567.80 1576.91 1577.54 0,000905 6.96 439.45 66.45 0.41 9.11
Channel 19500 2760.00 1566.90 1576.25 1577.01 0.001137 7.64 423.05 63.78 0.44 9.35
Channel 18000.* 2760.00 1565.99 1575.64 1576.43 0.001180 7.69 415.46 81.75 0.44 9.65
Channel 18500." 2760.00 1565.09 1575.00 1575.83 0.001233 7.76 406,92 59.61 0.43 9.91
Channel 18000.* 2760,00 1564.18 1574.34 1875.19 0.001291 7.83 398.15 57.34 0.43 10.16
Channel 17500.* 2760.00 1563.28 1573.63 1574.53 0.001363 7.92 388.30 54.93 0.43 10.35
Channel 17000.* 2760.00 1562.37 1672.89 1573.82 0.001444 B8.01 378.08 52.36 0.44 10.52
Channel 16500.* 2760.00 1561.47 1572,09 1573.07 0,001548 8.13 366.55 43,57 0.44 10.62
Channel 16000.* 2760.00 1560.56 1571.23 1572.26 0.001675 8.27 354.33 46.53 0.45 10.67
Channel 15500.* 2760.00| 1555.66 1570.28 1571.37 0.001851 8.46 340.28 43.13 0.46 10.62
Channel 15000.* 2760.00 16568.75 1569.21 1570.38 0.002098 8.71 324.60 39.25 0.47 10.46
Channel 14373 2760.00 1557.62 1567.55 1568.88 0.002678 9.26 29944 33.41 0.52 9.93
Channel 14000.* 2760.00 1556.94 1666.40 1567.84 0.002854 9.66 291.00 37.60 0.55 9.46
Channel 13500,* 2760.00 1556.04 1564.77 1566.34 0.003089 10.20 284,65 43.48 0.61 8.73
Channel 13000 2760.00 1565.13 1563.18 1564.78 0.003160 10.50 286.94 49,10 0.65 B8.04
Channel 12600 2760.00 1554.41 1562.18 1563.56 0.002629 10.02 311.74 B55.10 0.63 7.77
Channel 12250 2760.00 1553,78 1561.66 1562.71 0.001810 8.94 360.35 681.50 0.56 7.88
Channel 12000 2760.00 1563.33 1661.201 1562.25 0.0018186 8.95 350.88 61.47 0.56 7.87
Channel 11623 2760.00 1552.65 1560.51 1561.57 0.001823 8.96 359,42 61.44 0.56 7.86
Channal 11000.* 2760.00 1551,52 1559.37 1560.43 0,001834 8.98 358.66 61.39 0.56 7.85
Channel 10500.* 2760.00 1550.62 1558.43 1559.50 0.001874 9.04 355.96 61.22 0.57 7.80
Channel 10000 2760.00 1549.72 1557.42 1555,46 1558,63 0.001969 8.18 340.80 60.81 0.58 1.70
Channel 8548 2760.00 1548.90 1554.65 1554.65 1566.98 0.005890 13,07 238.60 53.00 0.96 6.75
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HEC-RAS Plan: 100-yr Flow River. Spook Hill Reach: Channel Profile: No.1

Reach River Sta Q Total Min ChEl | W.S. Elev CritW.s. E.G.Elev | E.G.Slope Vel Chnl Flow Area | Top Width Froude # Chl | Max Chl Dpth
(cfs) ) () () () (ftt) (t's) (sqfy ) (ft
Channs| 41000 2800.00 1582.75 1588.89 15856.58 1589,13 0.000611 410 726.73 136.82 0.29 6.14
Channel 40500." 26800.00 1582.44 1588.58 1688.83 0.000608 4.10 727.62 136.86 0.29 8.14
Channsl 40000.* 2800.00 1582.14 1588.28 1588.53 0.000610 4.10 72712 136,84 0.2¢ 6.14
Channel 39500.* 2800.00 1581.83 1587.98 1588.22( . 0.000608 4.09 728.37 136.90 0.29 6.15
Channel 39000.* 2800.00 1681.52 1587.68 1587.92 0.000603 4.09 728.61 136.95 0.29 6.16
Channel 38500. 2800.00 1581.21 1587.38 1587.62 0.000599 4.08 731.18 137.02 0.29 6,17
Channet 38000.* 2800.00 1580.91 1587.08 1587.32 0.000599 4.08 731.36 137.03 0.29 6.17
Channel 37500.* 2800.00 1580.60 1586.79 1587.03]  0.000594 4.07 733.25 137.11 0.29 6.18
Channet 37000.* 2800.00 1580.28 1586.49 1586.73 0.000589 4.06 735.53 137.21 0.29 6.20
Channst 36500.* 2800.00 1579.98 1586.20 1586.44 0.000582 4.04 738.256 137.33 0.29 6.22
Channel 36000.* 2800.00 1579.68 1585.91 1586.15 0.000578 4.03 739.94 137.40 0.28 6,23
Channel 35500.* 2800.00 1579.37 1585.63 1585.86 0.000569 4.01 743.58 137.56 0.28 6.26
Channsi 35000 2800.00 1578.06 1585.35 . 1585.58 0.000560 3.99 747.75 137.74 0.28 6.29
Channel| 34500 3050.00 1578.75 1584.99 1585.27 -0.000684 4.39 740.58 137.43 0.31 6.24
Channst 34000.* 3050.00 1578.44 1584.64 1584.92 0.000700 4.42 734.83 137.18 0.31 6.20
Channet 33500." 3050.00 1578.13 158427 1584.,56 0.000722 4.46 727.55 136.86 0.32 6.14
Channel 33000 3050.00 1577.82 1583.90 1584.20 0.000750 4.52 718.59 136.47 0.32 6.08
Channel 32500.* 3050.00f  1577.51 1583.50 1583.81 0.000788 4.59 707.00 135.96 0.33 5.99
Channel 32000. 3050.00 1577.20 1583.08 1583.40 0.000843 4.68 691.81 135.28 0.34 5.88
Channel 31500.* 3050.00 1576.90 1582.61 1582.96 0.000832 4.83 669.40 134.29 0.38 5.71
Channel 31000.* 3050.00 1576.59 1582.08 1582.45 0.001074 5.06 639.32 132.84 0.38 5.49
Channet 30500 3050.00 1576.28 1581.41 1581.84 0.001363 5.44 591.79 130.77 0.42 5.13
Channet 30000 2050.00 1575.98 1581.10 1581.30 0.000620 3.68 590.36 130.71 0.29 512
Channel 29500.* 2050.00 1575.67 1580.79 1580.99 0.000620 3.66 580,53 130.71 0.29 512
Channel 29000.* 2050.00 1575.36 1580.48 1580.68 0.000619 3.66 590.72 130.72 0.29 512
Channel 28500.* 2050.00 1575.05 1580.18 1580.37 0.000617 3.66 591.23 130.75 0.28 5.12
Channet 28000.* 2050.00 1574.74 1579.87 1580.07 0.000616 3.68 591.76 130.77 0.28 5.13
Channal 27500.* 2050.00 1574.43 1579.68 1579.76 0.000814 3.65 582.27 130.79 0.28 5.13
Channel 27000.* 2050.00 1574.13 1579.26 1579.45 0.000617 3.66 591.49 130.76 0.28 5.13
Channel 26500 2050.00 1573.82 ' 1578.95 1579.15 0.000615 3.85 582.02 130.78 0.28 5.13
Channel 26000.* 2050,00 1573.51 1578.64 1578.84 0.000613 3.66 592.53 130.81 0.28 5.13
Channel 25600." 2050.00 1573.20 1578.34 157853 0.000812 3.65 503.05 130.83 0.28 5.14
Channel 25000.* 2050.00 1572.90 1578.03 1578.23 0.000614 3.65 582.25 130.79 0.28 5.13
Channel 24500.* 2050.00 1572.59 1577.73 1577.92 0.000611 3.65} 593.10 130.83 0.28 5.14
Channel 24000.* 2050.00 1572.28 1577.43 1577.62 0.000602 3.64 £63.93 130.87 0.28 5.15
Channel 23500.* 2050.00 1571.97 1577.12 1577.32 0.000605 3.64 555,13 130.93 0.28 5.15
Channel 23000.* 2050.00 1571.67 1676.82 1577.02 0.000605 3.64 595.00 130.92 0.28 5.15
Channsl 22500 2050.00 1571.36 1576.52 . 1576.72 0.000602 3.63 596.20 130.97 0.28 5.16
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HEC-RAS Plan; 100yr Fow River: Spook Hill_Reach: Channel  Profile: No,1 (Continued)
Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chi Max Chl Dpth
(cfs) (fty () (ft (ft) (/) {ft's) (sq ff) (ft) (ft

Channel 22000 2150.00 1571.05 1576.18 1576.39 0.000678 3.83 591.54 130,76 .30 513
Channel  }21500.* 2150.00 1570.74 1575.83 1576.05 0.000696 3,87 586.51 130.53 0.30 5.09
Channel  |21000 2150.00 1570.43 1575.47 1575.69 0.000720 3.91 580.10 130.24 0.31 5.04
Channel 20600 2150,00 1570.18 1575.17 1575.40 0.000744 3.95 574.10 129.96 0.31 4.99
Channel 20300 2150.00 1570.00 1575.04 1575.26 0.000321 3.01 579.67 130.22 0.31 5.04
Channel 20000 2150.00 1567.80 1573.68 1575.02 0.000603 9.91 24572 53.53 0.72 5.88
Channel 19500 2300.00 1566.90 1572.33 1572.33 1574.53 0.001143 12.44 203.82 48.11 0.94 5,43
Channel 19000.* 2300.00 1565.99 16571.48 1571.61 1573.90 0.001286 12,86 193.39 45.13 0.97 5.49
Channel 18500.* 2300.00 1565.09 1570.71 1570.83 1573.23 0.001358 13.00 187.74 42,42 0.97 5.62
Channel  [18000.* 2300.00 16564.18 1569.83 1569.99 1572.50 0.001486 13.25 180.37 39.32 0.98 5,65
Channel  |17500.* 2300.00 1563.28 1568.96 1569.08 1571.72 0.001598 13.40 175.10 36.22 0.99 5.68
Channel 17000.* 2300.00 1562.37 1568.00 1568.10 1570.87 0.001765 13.62 169.72 32.78 1.04 5.63
Channel 16600.* 2300.00 1561.47 1567.12]  1567.12 1568.98 0.001826 13.57 169.54 30.00 1.01 5.65
Channel 16000.* 2300,00 1560.56 1566.21 1566.22 1569.07 0.001826 13.56 169.56 30.00 1.01 5.65
Channel 15500.* 2300.00 1559.66 1565.32 1565.32 1568.17 0.001821 13.655 169.69 30.00 1.00 5.66
Channel 15000.* 2300.00 1588.75 1564 .41 1564.41 1567.26 0.001821 12.55) 169.70 30.00 1.00 . 5.66
Channel 14373 2300.00 1557.62 1563.32 1563.28 1566.13 0.001780 13,45 171.03 30.00 0.99 570
Channel 14000.* 2300.00 1556.94 1562.60 1562.60 1565.45 0.001821 13.55 169.71 30.00 ' 1.00 5.66
Channel 13500.% 2300,00 1556.04 1561.70 1561.71 1564.55 0.001786 13.55 169.88 31.19 1.00 5.66
Channel 13000 2300.00 1555.13 1560.31 1560.94 1563.56 0.002014 14.58 162.563 37.62 1.13 5.18
Channel 12600 2300.00 1554 .41 1558,98 1559.98 1562.64 0.002415 18.73 156.08 42 321 1.30 4.57
Channel 12250 2300.00 1553.81 1557 .81 1568.96 1561,70 0.002832 16.59 151.88 46.02 1.46 4.00
Channel 12000 2300,00 1552.28 1555.92 1667.43 1560.78 0.003963 18.45 135.64 44 .51 1.70 3.64
Channel {11628 2300.00 1549.99 1553.41 1555.14 1559.03 0.004974 19.81 126.78 43.64 1,89 3.42
Channel 11000.* 2300.00 1549.66 1565.87 1554.82 1567.21 0.000568 9.96 262.66 54.67 0.70 6.21
Channel 10500.* 2300.00 1548.40 1655.55 1556.92 0.000587 "10.06 268.91 54.58 072 6.15
Channel 10000 2300.00 1549.14 1655.19 1554.29 1556.61 0.000619 10.23 25542 54,37 0.73 6.05
Channel 9548 2300.00 1548.90 16564.04 1554.04 1556.17 0.001132 1241 207.23 50.58 0.96 5.14
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HEC-RAS Plan: 100-yr Flow River: $pook Hill Reach: Channel Profile: No.t
Reach River Sta Q Total MinChEl | W.S. Elev CritW.S. E.G.Elev | E.G.Slope Vel Chnl Flow Area | TopWidth | Froude # Chl | Max Chl Dpth
{cfs) {m) {ft) {t) {# (/) {ft's) (sq ff) () {ft)
Chamnal  |41000 2800.00 1582.75 1588.89 1585.58 1589.13 0.000611 4.10 726.73 136.82 0.29 6.14
Channel  [40500.* 2800.00 15682.44 1588.58 1688.83 0.000608 4.10 727 62 136,86 0.29 6.14
Channel 40000.* 2800.00 1582.14 1588.28 1568.53 0.000610 4.10[ 72712 136.84 0.29 6.14
Channet 39500, 2800.00 1581.83 1587.98 1588.22 0.000606 4.09 728.37 136.90 0.29 6.15
Channel 39000.* 2800.00 1581.62 1587.68 1587.92 0.000803 4.09 729.61 136.95 0.29 6.16
Channet 38500.* 2800.00 1581.21 1587.38 1687.62 0.000599 4.08 731.18 137.02 0.29 6.17
Channel 38000.* 2800.00 1580.91 1587.08 1587.32 0.000599 4.08 731.36 137.03 0.29 6.17
Channel 37500.* 2800.00 1580.60 1686.79 . 1587.03 0.000584 4.067 733.26 137.11 0.29 6.18
Channel 37000. 2800.00 1580.29 1586.49 1586.73 0.000589 4.08 735.53 137.21 0.29 6.20
Channel 36500.* 2800.00 1579.98 1586.20 1586.44 £.000582 4.04 738.25 137.33 0.29 6.22
Channel 36000.* 2800.00 1579.68 1585.91 1586.15 0.000578 4.03 739.94 137.40 0.28 6.23
Channel 35500, 2800.00 1579.37 1585.63 1585.86 0.000569 4.01 743.58 137.56 0.28 6.26
Channel 35000 2800.00 1579.08 1585.35 1585.58 0.000560 3.99 747.75 137.74 0.28 6.29
Channel 34500 3050.00 1578.75 1584.99 16856.27 0.000684 4.39 740.58 137.43 0.31 6.24
Channel 34000.* 3050.00 1578.44 1584.64 1584.92 0.000700 4.42 734.83 137.18] 0.31 6.20
Channel 33500.* 3050.00 1578.13 1584.27 1584.56 0.000722 4.46 727.55 136.86 0.32 6.14
Channel 33000 3060.00 1577.82 1583.90 1684.20 0.000750 4.52 718.59 136.47 0.32 6.08
Channs| 32500~ 3050.00 1577 .51 1583.50 1583.81 0.000788 4.59 707.00 135.98 0.33 5.89
Channel 32000.* 3050.00 1577.20 1583.08 1583.40 0.000843 4.68 691.81 135.28 0.34 5.88
Channel 31500.* 3050.00 1576.90 1582.61 1682.96| . 0.000932 4.83 669.40 134.29 0.36 5.71
Channel 31000.* 3050.00 1576.59) . 1582.08 1582.45 0.001074 5.05 639.32 132.94 0.38 549
Channel 30500 3050.00 1576.28 1581.41 1681.84 0.001363 5.44 591.79 130.77 0.42 5.13
Channel 30000 2050.00 1575.98 1581.10 1581.30 0.000820 3.66 590.36 130.71 0.29 512
Channel 29500.* 2050.00 1575.87 1580.79 1580.99 0.000620 3.68 550.53 130.71 0.29 5.12
Channel 29000.* 2050.00 1575.36 1580.48 1580.68 0.000619 3.66 590.72 130.72 0.29 5.12
‘[Channel 28500, 2050.00 1575.06 1580.18 1580.37 0.000817 3.66 591.23 130.75 0.28 6.12
Channel 28000.* 2050.00 1574.74 1579.87 1580.07 0.000618 3.66 691,76 130.77 0.28 5.13
Channel 27500.* 2050.00 1574.43 1579.56 1579.76 0.000614 3.65 592.27 130.79 0.28 5.13
Channel 27000.* 2050.00 1574.13 1579.26 1579.45 0.000817 3.66 581.49 130.76 0.28 5.13
Channel 26500 2050.00 1573.82 1578.95 167916 0.000615 3.65 592.02 130.78 0.28 513
Channet 26000.* 2060.00 1573.51 1578.64 1578.84 0.000613 3.65 592.53 130.81 0.28 5.13
Channal 25500.* 2050.00 1573.20 1578.34 1678.563 0.000612 3.65 583.05 130.83 0.28 5.14
Channel 25000.* 2050.00 1572.90 1578.03 1578.23 0.000614 3.65 592.25 130.79 0.28 5.13
Channef 24500.* 2050,00 1572.59 1577.73 1577.92 0.000611 3.66 593.10 130.83 0.28 5.14
Channe! 24000.* 2050.00 1572.28 1677.43 1577.62 0.000609 3.64 593.93 130.87 0.28 5.15
Channel 23500.* 2050.00 1571.97 1577.12 1577.32 0.000605 3.64 595.13 130.93 0.28 5.15
Channel 23000.* 2050.00 1571.67 1576.82 1577.02 0.000805 3.64 595.00 130.92 0.28 5.15
Channe! 22500 2050.00 1571.36 1576.52 1576.72 0.000602 3.63 596.20 130.97 (.28 5.16
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HEC-RAS Plam: 100-yr Flow _River: Spock Hil Reach: Channgl

Profile: No.1 (Centinued)

Reach River Sta Q Total MinChEl | W.S. Elev Crit W.S. E.G.Elev | E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chl | Max Chi Dpth
{cfs) (ft) () (M (tt) (it (ft/s) {safp {ft) (M
Channel 22000 2150.00 1571.05 1576.18 1576.39 0.000678 3.83 591.54 130.76 0.30 513
Channal 21500.* 2150.00 1570.74 1575.83 1576.05 0.000696 3.87 586.51 130,53 0.30 5.09
Channel 21000 2150.00 1570.43 1575.47 1575.69 0.000720 3.91 580.10 130.24 0.31 5.04
Channel 20600 2150.00 157018 157517 1575.40 0.000744 3.95 574.10 129.96 0.31 4.99
Channel 20300 2150.00 1570.00 1575.04 1575.26 0.000321 3.3 579.67 130.22 0.31 5.04
Channel 20000 2150.00 1567.80 1573.68 1575.02 0.000603 9.91 245.72 53.53 0.72 5.88
Channel 19500 2300.00 1566.90 1572.33 1572.33 1574.53 0.001143 12.44 203.82 48.11 0.94 5.43
Channei 19000.* 2300.00 1565.99 1571.48 1571.61 1573.90 0.001286 12.88 193.39 45.13 0.97 5.49
Channel 18500.* 2300.00 1565.09 1570.71 1570.83 1573.23 0.001358 13.00 187.74 42.42 0.97 5.62
Channel 18000.* 2300.00 1564.18 1569.83 1569,99 167250 0.001486 13.25 180.37 39.32 0.98 5.65
Channel 17500.* 2300.00 1563.28 1566.96 1569.08 1571.72 0.001598 13.40 175.10 36.22 0.99 5.68
Channel 17000.* 2300,00 1562.37 1568.00 1568.10 1570.87 0.001765 13.62 169,72 32.78 1.01 5.63
Channel 16500.* 2300.00 1561.47 1567.12 1567.12 1669.98 0.001826 13.57 169,54 30.00 1.01 5.65
Channel 16000.* 2300.00 1560.56 1566.21 1566.22 1569.07 0:.001826 13.56 169.56 30.00 1.01 5.65
Channel 15500.* £2300.00 1559.66 1565.32 1565.32 1568.17 0.001821 13.55 169.69 30.00 1.00 5,66
Channel 15000.* 2300.00 1558.75 1564.41 1564.41 1567.26 0.001821 13.65 169.70 30.00 . 1.00 5.66
Channel 14373 2300.00 1657.62 1563.32 1563.28 1566.13 0.001780 13.45 171.03 30.00 0.98 570
Channel 14000.* 2300.00 1556.94 1562.60 1562.60 1565.45 0.001821 13.55 169.71 30.00 1.00 5.66
Channel 13500.* _ 2300.00 1556.04 1561.70 1861.71 1564.56 0.001786 13.55 169.88 31.19 1.00 5.66
Channel 13000 2300.00 1585.13 1560.31 1560.94 1563.56 0.002014 14.58 162.53 37.62 113 518
Channel 12660 2300.00 1554.41 1558.98 1559.98 1562.64 0.002415 16.73 156.08 42,32 1.30 4.57
Channsl 12250 2300.00 15653.81 1559.17 1568.96 1561.09 0.005297 11.83 218.33 51.48 0.50 5.36
Channet 12000 2300.00 1652.28 1558.7¢ 15598.98 0.002587 9.41 279.56 56.95 0.65 6.51
Channel 11623 2300.00 1540.99 155871 1558.27 0.000852 6.56 413.57 64.85 0.39 8.72
Channel 11000.* 2300.00 1640.66 1558.08 1558.70 0.000977 6.87 393.59§ 63.53 0.42 8.42
Channel 10500.* 2300.00 1549.40 1557 48 1558.16 0.001139 721 _373.05 62.33 0.45 8.08
Channel 10000 2300.00 1548.14 1566.70 1564.29 1667.50 0.001465 7.82 341.68 60.38 0.50 7.56
Channel 9548 2300.00 1548.90 1554.04 1564.04 1656.17 0.006184 i2.41 207.23 50.58 0.96 5.14
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HEC-RAS Plan: 100-yr Flow River: Spook Hill Reach: Channel Profile: No.1

Reach River Sta Q Total MinChE | W.S. Elev CritW.s. E.G.Elev | E.G. Slope Vel Chnl Flow Area | Top Width | Froude # Chl | Max Chi Dpth
{cls) (f) (ft) ] ) (fi/ft) (ft's) (sq f {f) )
Channel (41000 2800.00 1682.75 1588.89 1585.58 1589.13 0.000611 4.10 726.73 136.82 0.29 8.14
Channel  |40500.* 2800.00 1582.44 1588.58 1588.83 0.000608 4.10 727.62 136.86 0.29 8.14
Channel  |40000.* 2800.00 1582.14 1588.28 1588.53 0.000610 4.10 727.42] 136.84 0.29 6.14
Channel 39500.* 2800.00 1581.83 1587.98 1588.22 0.000606 4.09 728.37 136.90 0.29 6.15
Channel 39000.* 2800.00 158152 1587.68 16587.92 0.000603 4.09 72981 136.95 0.29 6.16
Channel 38500.* 2800.00 1581.21 1587.38 1587.62 0.000598 4.08 731.18 137.02 .29 6.17
Channel 38000.* 2800.00 1580,91 1587.08 1587.32 0.00059¢ 4.08 731.36 137.03 0.29 6.17
Channel 37500.* 2800.00 1580.60 1586.79 1587.03 0.000594 4.07 733.25 137.11 0.29 6.18
Channel 37000.* 2800.00 1580.29 15686.49 1586.73 0.000589 4.06 73553 137.24 0.29 6.20
Channel 36500.* 2800.00 1579.98 1586.20 1586.44 0.000582 4.04 738.25 137.33 0.29 6.22
Channel 36000.* 2800.00 1579.68 1585.91 1586.15 0.000578 4.03 739.94 137.40 0.28 6.23
Channel 35500.* 2800.00 1579.37 1585.63 1585.86 0.000569 4.01 743.58 137.66 0.28 6.26
Channel 35000 2800.00 1579.06 1585.35 1585.58 0.000560 3.98 74775 137.74 0.28 6.29
Channel 34500 3050,00 1578.75 1584.99 1585.27 0.0006884 4.39 740.58 137.43 031 6.24
Channel 34000.* 3050:00 1578.44 1584.64 1584.92 0.000700 4.42 734.83 137.18 0.31 6.20
Channel 33500.* 3050.00 1578.13 1584.27 1584.56 .000722 4.486 727.55 136.86 0.32 6.14
Channel 33000 3050.00 1577.82 1583.90 1584.20 0.000750 4.52 718.59 136.47 0.32 6.08
Channel 32500.* 3050.00 1577.51 1583.50 1583.81 0.000788 4.59 707.00 135.96 0.33 5.99
Channel 32000.* 3050.00 1577.20 1583.08 1583.40 0.000843 4.68 691.81 135.28 0.34 5.88
Channel 31500.* 3050.00 1576.90 1582.61 1582,96 0.000832 4.83 669.40 134.29 0.36 5.71
Channet 31000.* 3050.00 1676.59 1582.08 1682.45 0.001074 5.06 639.32 132.94 0.38 5.49
Channel 30500 3050.00 1576.28 1581.41 1581.84 0.001363 5.44 501.79 130.77 0.42 513
Channel 30000 2050.00 1575.98 1581.10 1581.30 0.000620 3.66 690.38 130.71 0.29 512
Channsl 20500.* 2050.00 1675.67 1580.79 1580.99 0.000620 3.66 580,53 130.71 0.29 5,12
Channel 20000.* 2050.00 1575.36 1580.48 1580.68 0.000619 3.66 590.72 130.72 0.29 5.12
Channel 28500.* 2050.00 1575.05 1580.18 1580.37 0.000617 3.66 591.23 130.75 0.28 5.12
Channel 28000.* 2050.00 1574.74 1578.87 1580.07 0.000616 3.66 591.76 130.77 0.28 513
Channal 27500.F 2050.00 1574.43 1579.56 1579.76 0,000614 3.65 592.27 130.79 0.28 513
Channel 27000 2050.00 157413 1579.26 1579.45 0.000817 3.66 591.49 130.76 0.28 5.13
Channal 26500 2050.00 1573.82 1578.95 1579.15 0.000615 3.65 592.02 130.78 0.28 5.13
Channel 26000.* 2050.00 1573.51 1578.64 1578.84 0.000613 3.65 582.53 130.81 ) 0.28 513
Channel 256500.* 2050.00 1573.20 1578.34 1578.53 0.000612 3.65 593.05 130.83 0.28 5.14
Channel 26000.* 2050.00 1572.90 1578.03 1578.23 0.000614 3.65 592.25 130.79 0.28 5.13
"(Channel 24500." 2050.00 1572.58 A577.73 1577.92 0.000611 3.65 593.10 130.83 0.28 5.14
Channel 24000. 2050.00 1572.28 157743 1577.62 0.000609 3.64 593.93 130.87 0.28 515
Channel 23500." 2050.00 1571.97( . 1577.12 1577.32 0.000605 3.64 595.13 130.93 0.28 5.15
Channsl 23000.> 2050.00 1571.87 1676.82 1577.02 0.000605 3.64 595.00 130.82 0.28 5.15
Channel 22500 2050.00 1571.36 1576.52 ) 1576.72 0.000602 3.63 596.20 130.97 0.28 5.186

{/// &




HEC-RAS PFlan: 100-yr Fow River: Spock Hill Reach: Channel  Profile: No,1 (Continued)
Reach River Sta Q Total MinChEl | W.S. Elev Crit W.S. E.G.Elev | E.G.Siope Vel Chnl Flow Area | Top Width Froude # Chl | Max Chi Dpth
(cfs) {ft) (ft) (m () () {ft's) (sq ff) (ft} 4i!]

Channel 22000 2150.00 1571.05 1576.18 1576.39 0.000678 3.83 591.54 130.76 0.30 5.13
_{Channel 21500.* 2150.00 1570.74 1575.83 1576.05 0.000696 3.87 586.51 130.53 0.30 5.09
“Ichannel 21000 21560.00 1570.43 1675.47 1575.69 0.000720 3.91 580.10 130.24 0.31 5.04
Channel 20600 215000 1570.18 157517 167540 0.000744 3.95 574.10 129,96 0,31 499
Channel 20300 2150.00 1570.00 1575.04 1575.26 0.000321 23.91 579.67 130.22 0.31 5.04
1 {Channe! 20000 2150.00 1567.80 1573.68 1575.02 0.000603 9.91 245.72 53.53 0.72 5.88
Channe} 19500 2300.00 1566.90 1572.33| °  1572.33 1574.53 0.001143 12.44 203.82 48.11 0.94 5.43
Channel 19000.* 2300,00 1565.99 1571.48 1571.61 1573.90 0.001286 12.86 193.39 45,13 0.97 5.49
Channe! 18500.* 2300.00 1565.09 1570.71 1570.83 1573.23 0.001358 13.00 187.74 42 42 097 5.62
Channel 18000.* 2300.00 1564.18 1569.83 1569.99 1572.50 0.001486 13.25 180.37 39.32 0.88 5.65
Channel 17500.* 2300.00 1563.28 1568.96 1569,08 1571.72 0.001598 13.40 175.10 36.22 0.89 5.68
Channel 17000.* 2300.00 1562.37 1568.00 1568.10 1570.87 0.001765 13.62 169.72 32.78 1.01 5.63
Channet 16500,* 2300.00 1561.47 1667.12 1567.12 1569.98 0,001828 13.57 169.54 30.00 1.01 5.65
Channal 168000.* 2300.00 1560.56 156621 1566.22 1568.07 0.001826 13.68 169.56 30.00 1.01 5.65
Channal 15500.* 2300.00 1559.66 1565.32 1565.32 1568.17 0.001821 13,55 169.69 30.00 1.00 5.66
Channel 15000.* 2300.00 1558.75 1564.41 1564.41 1567.26 0.001821 13.55 169.70 30,00 1.00 5.66
Channe| 14373 2300.00 1557.62 1563.32 1583.28 1566.13 0.001780 13.45 171.03 30.00 0.99 5.70
Channel 14000.* 2300.00 1556.94 1562.60 1562.60 1565.45 0.001821 13,55 169.71 30.00 1.00 5.66
Channel 13500.* 2300.00 1556.04 1561.70 1561,71 1564.55 0.001786 13.65 169.88 31.19 1.00 5.66
Channel 13000 2300.00 1565.13 1560.31 1560.94 1663.56 0.002014 14.58 162,53 37.62 1.13 5.18
Channal 12600 2300.00 1554.41 1558.,98 1559.98 1562.64 0.002415 15,73 156.08 42.32 1.30 4.57
Channel 12250 2300.00 1553.81 1559.03 1558.96 1561.08 0.005847 12.21 211.06 50.91 0.94 5.22
Channel  [12000 2300.00 1552.28 1558,51 1559.84 0.003048 9.92 264,05 54,83 0.70 6.23
Channel 11623 2300.00 1549.,99 1558.41 1559.02 0.000975 6.86 394.17 63.64 0.42 8.42
Channel 11000.* 2300.00 1549.66 1857.74 155843 0.000911 7.23 372,36 62.18 0.45 8.08
Channel 10500.* 2300.00 1549.40 1557.18 155793 0.001049 7.56 354,52 61.12 0.48 7.78
Channel 10000 230000 1549.14 1556.46 1554.29 1557.33 0.001319 8.14 327.34 58.43 0.53 7.32
Channel 9548 2300,00 1548.90 1554.04 1554.04 1556.17 0.004914 12.41 207.23 50,58 0.96 514
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Spook Hill ADMP Update - Option NJ6 Plan: 100-yr 24-hr Flow :
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HEC-RAS Plan: 100-yr Flow River: Spook Hill Reach: Channel _Profile: No.1

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.s. E.G. Elev E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chl Max Chl Dpth
cfs) (ft) {ft) (ft) (f) () {ft/s} (s9.19 () ()
Channel 9648 4400.00 1548.90 1556.48 1556.48 1569.42 0.004242 14.94 342.27 60.32 0.96 7.58
Channel 10000 4050.00 1549.14 1558.41 1560.51 0.001107 9.34 519.98 70.00 0.51 10.27
Channel 10500.* 4050.00 1549.40 1560.03 1561.04 0.000966 8.3 54437 70.00 0.48 10.63
Channel 11000.* 4050.00 1549.66 1560.56 1561.50 0.000878 8.66 562.01 70.00 0.48 10.80
Channel 11623 - 4050.00 1549.29 1561.15 1562.03 0.000796 8.28 581.07 70.00 0.44 11.16
Channel 12000 4050.00 1552.28 1561.02 1558.51 1562.74 0.002090 11.53 414.59 64.89 0.69 8.74
Channel 12250 4050.00 1683.81 1559.91 1561.03 1564.24 0.008125 17.88 257.41 54.43 1.28 8.10
Channel 12600 4050.00 1554.41 1560.46 1562.20 1566.17 0.002679 19.97 222.92 48.23 1.43 6.05
Channael 13000 4050.00 1555.13 1561.95 1563.45 1567.21 0.002317 18.79 229.81 44.20 1.27 6.82
Channel 13500.* 4050.00 1556.04 1563.65 1564.62 1568.34 0.002003 1749 238.43 39.00 1.12 7.61
Channel 14000.* 4050.00 1556.84 16656.27 1565.27 1589.34]  0.001748 16.20 251.04 33.07 0.99 8.33
Channel 14373 4050.00 1557.62 1565.91 1565.88 1570.03 0.001854 _16.28 248.65 30.00 1.00 8.29
Channel 15600.* 4050.00 1568.75 1567.21 1567.00 157116 0.001716 15.95 254.10 31.25 0.97 8.46
Channel 15600.* 4050.00 1559.66 1568.00 1568.,03 1572.06 0.001712 16.16 252.27 34.01 0.99 8.34
Channel 16000, 4050.00 1560.56 1568.92 1669.07 1672.89 0.001598 16.03 2b7.57 37.30 0.98 8.36
Channel 16500.* 4050.00 1561.47 1569.89 1570.05 1573.67 0.001453 15.74 266.87 40.74 0.96 8.42
Channel 17000.* 4050.00 1562.37 1570.74 1570.93 1574.39 0.001359 15.56 274.59 43.74 0.95 8.37
Channel 17500.* 4050.00 1563.28 1571.59 1571.76 1575.06 0.001256 15.31 284,27 46.75 0.94 8.31
Channel 18000.* 4050.00 1664.18 1572.34 1572.51 1575.69 0.001192 1517 291.79 49.37 0.94 8.18
Channel 18500.* 4050,00 1565.09 1573.10 1573.21 1576.28 0.001119 14.96 300.73 51.99 0.93 8.01
Channel 19000.* 4050.00 1565.99 1573.76 1573.86 1576.84 0.001083 14.88 306.60 54.24 0.94 777
Channel 19500 4050.00 1566.90 1574.37 1574.48 1577.39 0.001067 14.87 310.53 56.29 0.96 7.47
Channel 120000 4100.00 1567.80 1575.07 1575.07 1577.92 0.000892 14.64 324.01 59.09 0.96 7.27
Channst {20300 4100.00 1670.00 1578.13 157825 0.000092 2.88 1489.53 208.79 0.18 8,13
Channel  [208600 4100.00 1570.18 1578.17 1578.30 0.000221 2.94 1469.78 207.94 0.18 7.99
Channel  |21000 4100.00 1570.43 1578.26 1578.39 0.000237 3.01 1436.04 206.96 0.19 7.83
Channel 21500.* 4100.00 1670.74 1578.38 1578.52 0.000268 3.09 1396.51 205.81 0.20 7.64
Channel 22000 4100.00 1571.05 1578.50 1678.65 0.000281 3.17 1359.22 204.72 0.20 745
Channel 22500 4300.00 1571.38 1578.64 1578.81 0,000336 3.41 1323.40 203.67 0.22 7.28
Channel 23000.* 4300.00 1571.67 1578.81 1578.99 0.000360 3.48 1294.62 202.82 0.23 7.14
Channel 23600.* 4300.00 1571.97 1578.89 1679.17 0.000382 3.65 1270.23 20210 0.24 7.02
Channel 24000.* 4300.00 1572.28 1579.18 1579.37 0.000405 3.61 1246.12 201.38 0.24 6.90
Channel 24500.* 4300.00f 157259 1579.38 1579.58 0.000428 3.67 1224.50 200.73 0.25 8,79
Channel 25000.% 4300.00 1572.90 1579.58 1579.80 0.000450 3.73 1205.22 200.16 0.25 6.69
Channel  |25500.* 4300.00 1573.20 1579.82 1580.03 0.000468 3.78 119019 199.71 0.26 6.62
Channel 26000.* 4300.00 1573.51 1580.05 1580.27 0.000488 3.82 1174.60 199.24 0.26 6.54
Channel 26500 4300.00 1573.82 1580.29 1580.52 0.000505 3.87 1161.41 198.84 0.27 647
Channel 27000.* 4300.00 1574.13, 1580.54 1580.77 0.000522 3.90 1149.60 198.48 0.27 6.41




HEC-RAS_Plan; 100-yr Flew  River: Spook Hill Recch: Channel  Profile: No.1 (Continuead)
Reach River Sta Q Total MinChEl | W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chi Max Chi Dpth
{cfs) (fty () ] () (FE/ft) (i) (sq ft) (ft {ft)

Channel 27500.* 4300.00 157443 1580.80 1581.03 0.000533 3.93 1141.75 198.24 0.27 6,37
Channel 28000.* 4300.00 1574.74 1581.07 1581.30 0.000546 3.96 1132.90 197.98 0.28 6.33
Channel 28500.* 4300.00 1575.05 1581.34 1581.58 0.000558 3.99 1125.22 197.74 0.28 6.29
Channel 29000.* 4300.00 1575.36 1581.62 1581.86 0.000568 4,01 1118.73 197.55 0.28 6.26
Channel 29500.% 4300.00 1575.67 1581.90 1582.14 0.000677 4,03 1113.26 197.38 0.28 6.23
Channel 30000 4300.00 1575.98 1582,19 1582.43 0.000584 4.04 1108.73 197 .24 0.29 6,21
Channel 30500 - 4650,00 1576.28 1582.47 1682.76 0.000688 4.38 1106.16 197.16 0.31 6.19
Channel 31000.* 4650.00 1576.59 1582,82 1583.10 0.000675 4.36 1112.82 197.37 0.31 6.23
Channel 31500.* 4650.00 1576.90 1583.16 1583.44 0.000664 433 1118.80 197.55 0.31 6.26
Channel 32000.* 4650.00 1577.20 1583.49 1583.77 0.000851 4.31 1125.70 197.78 0.30 6.29
Channel 32500.* 4850.00 1577.51 1583.82 1584.10 0.000645 4.30 1129.40 197.87 0.30 6.31
Channel 33000 4650.00 1677.82 1584.15 1584.42 0.000840 4.28 1132.27 197.96 0.30 6.33
Channel 33500.* 4100.00 1578.1 3 1584.50 1584.71 0.000487 3.75 1140.18 198.20 0.26 6.37
Channel 34000.,* 41040.00 1578.44 1584.74 1584.95 0.000504 3.79 1127.08 197.80| 0.27 6.30
Channel 34500 4100.00 1578.75 1584.99 1585.21 0.000521 3.83 1115.31 197 .44 0.27 6.24
Channel 35000 3050.00 1575.06 1585.30 1585.42 0.000289 2.85 1114.44 197.42 0.20 6.24
Channel 35500.* 3050.00 1579.37 16585.44 1585.57 0.000317 2.94 1082.23 196,44 0,21 8,07
Channel 36000." 3050.00 1579.68 1585.60 1585.74 0.000346 3.01 1052.92 195,54 0.22 5.92
Channel 36500.* 3050.00 1579.98 158578 1585.92 0.000372 3.08 1028.53 184,79 0.23 5.80
Channal 37000.% 3050.00 1580.29 1585.97 1586.11 0.000401 3.15 1004.63 194,05 0.23 5.68
Channel 37500.* 3050.00 1580.60 1586.17 1586.32 0.000428 3.22 983.84 193.41 0.24 557
Channel 38000." 3050.00 1580.91 1586.38 1586.55 0.000454 3.28 965,73 192.84 0.25 547
Channel 38500." 3050.00 1581.21 1586.61 1586.78 0.000475 3.32 951.86 192.41 0.25 5.40
Channel 39000.* 3050.00 1581.52 1586.85 1587.02 0.000497 3.37 938.16 191.98 0.26 5.33
Channel 39500.* 3050.00 1581.83 1587.10 1587.28 0.000517 3.4 926.62 191.62 0.26 5.27
Channel 40000.* 3050.00 1582.14 1587.36 1587.54| 0.000535 3.45 916.94 191.32 0.27 5.22
Channel 40500.* 3050.00 1582.44 1587.63 1587.81 0.000547 3.47 910.47 191.12 0,27 5.19
Channel 41000 3050,00 1582.75 1587.90 1584.96 1 556.08 0.000561 3.50 903.29 190.89 0.27 5.15
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Wood/Patel

Spook Hill ADMS Update _ May 14, 2001
Flood Control District of Maricopa County WP # 99989
FCD 99-43
McKellips Road Alignment
. Option EC2MICE
Landscaped Earthen Channel Option
MAJOR ELEMENTS:
ITEM DESCRIFTION UNITPRICE UNIT QUANTITY AMOUNT
1 Channel Excavation $4.00 CY 24,721 $98.,884
2 Drop Structures $310 Ccy 1,707 $529.235
3 Splitter Structures $60,000 EA 3 $180,000
4 Culverts $310 CYy 232 $71,920
5 Baisn Excavation $4 CY 189,567 $758,267
SUBTOTAL MAJOR ELEMENTS $1,638,305
CONTINGENCIES:
Construction 35% $573,407
Engineering 7% $114,681
Construction Admin 6% $98,298
TOTAL MAJOR ELEMENTS $2,424,691
ADDITIONAL ELEMENTS:
. ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1  Landscaping (Channel & Basins $1.10 SF 936,882 $1,030,570
2 Fence $12 LF 14,300 $177,600
3 Utility Relocations -(W &S) $8,000 EA 0 %0
SUBTOTAL ADDITIONAL ELEMENTS $1,208,17¢
CONTINGENCIES:
Construction 35% $422 859
Engineering 7% . $£34,572
Construction Admin 6% $72,490
TOTAL ADDITIONAL ELEMENTS $1,738,001
LAND ACQUISITION:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1 Channel Land Acquisitiop $16,000 AC 9.64 $154,240
2 Basin Land Acquisition $14,300 AC 15.0 $214,500
SUBTOTAL LAND ACQUISITION $368,740
. CONTINGENCIES : 25% $92,185
TOTAL LAND ACQUISITION $460,925

TOTAL 54,673,708

W:\1999Profects\99989-Spook Hill ADMP Update\Spreadsheets\CostEstimates\ALternative Cost Analysis\Level INMcKellips Option EC24MK2E Earih Channel Cost.xls-Earthen Channel




Land Takes
. Mckellips Road Option 2E Earthen Channel
Level lI '
Parcel Take
Take (T, Area Parcel Depthof Area Take Land
Segment Feature Parcel P,orN)} (acres) Width(fty Take (ft} {acres) Area(%) Value($) Cost($)

1 Channel 219-48-2H P 75.22 1500 44 1.52 2.01% $376,100 §7.,576
2 Channel 219-49-2H P 75.22 1400 54 1.74 2.31% $376,100 $8,678
Channel 249-34-456 P 9.56 600 0.00 0.00% $191,140 $0
Channel 249.31.44 P 7.51 456.5 0.00 0.00% §$150,120 $0
Channel 31831672 P 171.26 600.8 0.00 0.00%  $85,632 50
Channel 2463143 P 7.99 7193 0.00 0.00%  $159,720 30
Channel 246-31-42 P 12.82 6413 0.00 0.00%  $256,380 $0
Channel 248-31-6Z P 17126 1865.1 0.00 0.00%  $85632 $0
Channel 218.31-40 P 12.10 6703 0.00 0.00%  $242,040 $0
4 ‘Channel 219-26-7A P 36.88 250 52.4 0.30 0.82% $700,500 $5,712
4 Channel 219-26-6 P 38.03 550 524 0.66 1.74% $722,500 $12,569
5 Channel 218-26-6 P 38.03 750 64.6 1.1 2.92% $722,500 $21,131
5 Channel 219-26-4B P 38.03 250 64.6 037 0.97% $668,000 $6,512
6 Channel 219-26-4B P 38.03 500 64.6 0.74 1.95%  $668,000 $13,025
7 Channel 219-26-4B P 38.03 500 84.1 0.97 2.54%  $668,000 $16,956
8 Channel 219-26-4B P 38.03 70 84.1 0.14 0.36% $668,000 $2,374
8 Channel 219-26-3H P 11.53 330.25 44 033 289% $219,500 $6,351
8 Channel 19-26-107 P 2.38 80 44 0.08 3.39% $145,000 $4,915
g Channel 19-26-107 P 238 250 44 025 10.59% $145,000 $15,359
g Channel 19-26-96E P 3.77 520 44 0.63 16.60% $98,000 $16,271
Channel 19-25-11R P 14.98 800 44 0.81 5.40% $299,540 $16,162 $153,590

Y
o

3 Basin 219-49-2H P 75.22 470 470 5.07 6.74% $376,100 $25356 $25,356
11 Basin  219-26-TA P 36.88 660 660 10.00  27.12% $700,500 $189,951 $189,951
Total (ac) 24.71 $368,897




‘MASTER SHEET — CHANNELS : . : : ! I [ 1
R T i z : - : ; H B3 = - - - 2 } - HE]
1 H = HIE H < H - 7 7 ; 3 % — z H I
: | ; =13 |3 A S i R ! gl g 3 § E N b : - ERE & 3 8 £ TE o3 ig
. S, tEig i % HEEERE: S e i.if iz ! ~1E1813 = 183 E. s8[3 151 F 593! s % ole ile I8 ER R $ St g,y !§ 1z 13 i s | z¥ g
sl 3 Brdige fsi figiy (3t gt gidildie g 8 8 5F $518 807 8lgy 3 1808 N 18 flz 13183 Z|izi ¢ (ENENB AN
H | < Gl i Es i3 l: y3is 85T E sy 0y Ple g3z T spiiisEid o2 A ERE 3 i 5117 52 1§37 § I 38
i 2 < AEIRE e 131580315 H 2 sis izl g EE | % ElEsE |3 HEE- R 8 4.8 1§ 3 a 313803 - } 3 i S
i §§ .’-i 3 y § ] £ § 2z HERE T H £l 3 PR % g : = i H 21s Y x| 3 e 9% § b }
LpRiglEl o« 18 HEEARHIE AR NI AN IR AN AHINRE IR B} AR IRER N INN IE R R IR AR R B Figere & IEElzi ¢ slziialdlo3e 1g3iid IEHEREI AN ]
McDowel! Rd Gption MDZE] 1 [ e8| i1 800 | 660 BECR 20 ] 4 4] 1.3 [ 073 Sub | 43 ) B0 | 2347 | 54 wasy 3 (3 X0 3 MO sea7i2 e 5388 0 (M) 30 | M ENEIE] $1.00
t 7 12 =) Pl R0 | 560 3 10 L3 [X] 4 & 08 | o84 Jub 2. 1.9 384 1314 | 4 /5T [] b 131 3 210 330 &9 1183 Erird a Hooi 30 | 650 2 14784 .00
3 E 150 | 10 160 | 2140 13} 20 | & 15 4 + .1 L85 1 Sub | 5 25 A4 | NS | M4 524870 o) 4250 EE] Mo $178,510 $183 | 3130051 31,440 0 _|353000¢ 50 | 2140 28 | 60805 1.00
m il 452 120 | son 3} 29 3 29 4 4+ X3 50 | Sub 1 A 33 572 350 | Ml h4373 £ 1.000 3 210 7228 3163 ~5389 0 isapon| 50 : 500 St 0 1.00
s 73 1 ss5t 70 | 42%0 Wl 101 e a4 4 4 4 .55 | Sob 14 a4 AN EEC Y E 3¢ 8560 7 o] si2z03 e 55824 0 i39.000; S0 | 4220 55 [ 2Et4 1.00
. £ ] g 165490 | 1000 5 28 L3 33 4 4 7 .55 Sub | 53 5.4 58 9,718 34 SBET2 3G 2000 5 218 $138,139 pil~] 347 0 $3.000} 30 | 1000 80 S9810 1.00
. T 1 1243 i 1223 16420 | 1550 20 0 3 5.0 4 a4 3 0. 45 Sub | 49 (X] 96, 7 | 24974 | 54 350 295 0 3100 20 2210 $TH2 362 3163 -38.287 D_[s3c00i 30 | 1550 3t 12502 $1.00
4 n 151 17530 | 26a0 [ L0 1 19 4 4 13 | o8 Sub | 50 29 A7 | 9035 | 54 8151, o 0 2850 o 0 = 3143 Ll 33,0004 30 | 2840 ET] s .60
5 613 877 13750 | 2640 | 00288 ! 0.0015)| 720 | 24 0 L) 35 4 4 7 Q.47 Sur | €4 4.5 BL 28007 | 54| $112 347 a 50 280 24 210 Il XAl 5183 3683 0 33,000/ 30 | 2640 B8 174451 H.00
L 100 108 1 1520} 00Bs 000 | 164 | 8| 27 - 1.4 A 4+ 10 | 0.8+ Su | 48 Z4 45 3923 | 54 S15.591 [] 30 2 540 3 £33 75,302 3183 351 ;] 13000] 50 1320 2 0544 1.00
H 1 E21 o2 1325.0 {1000 | 0O00SC [00020) 70 [ JF 23t e 39 4 4 Z5 [ 0541 Sub | 50 £0 7t 8715 | 54 £34.850 o 30 2000 i) [=10] 363 813 S 3369 O _j33000) 30 | t000 55 55165 .00
WcKehips MK2E| 1 i % 1747.0 | 500 00 fojng e 55| 4 4 34 081 s | 47 15 s | 1406 | 54| 5704 [] 4 1,000 a 330 50 5168 E) CRE T | 140 $1.00
250 | 284 17770 | 1508 ITel 9] 32 F e 25 4 4 37 | 087 | Sub | a9 s S0 § 7000 | S4 ] 528000 [] ) 2.000 33i0 3170358 5183 | 5171634 31,728 ] 000 | 30 | 1500 ENEL $5.00
200 208 16435 | 200 1wzl 3 34 - 23 + + . 0.88 Sub 47 33 524 B AGS H 11662 o 0 * 600 310 $50 402 5163 350519 31,007 o [3hoo0]| 30 ) 300 ¢ 35 2120 .00
£50 A 16350 | 1000 1241 4 it * 32 4 & 24 0.50 Sub | 540 42 48 5,805 34 5T o [ 2000 210 397 204 5153 398,230 -$1.077 1] 50| 1000 L Ay +.00
[ =0 [ 16208 | 500 449 20 L] 40 4 4 055 Sasb 51 5.1 1.3 4,453 54 $17.513 30 +.000 310 $37.074 3161 $114 9 $3000| 30 | 500 £ Fre ) 1.00
7 &57 54 16444 ; 500 a1 27 L] 3. 4 4 2.4 054 | Sub |5 48 81 662 $4 | 3D B3 0 1,000 =1 589,456 $H53 k) 0_|s3om0| 50 | S0 ] 30053 1.0t
5 100 o8 1505.0 500 40 20 - 1.5 4 4 A 081 Sub | 47 25 44.0 428 34 35,704 0 #,000 310 518 807 $181 3551 [] oo | 50 | 560 = 14000 1.00
9 100 =5 15650 | $300 84 8 [ [E 4 4 1.1 o8 Sub | 4T 25 44.0 137 4 $12.548 g 20 319 $38 240 Sra3 557 0 153000] so ;110 F=) 0600 $1.00
1a 100 = 15830 7 $000; 00100 | 00050 | 40 20 ] [E 4 4 1.1 oal b | a7 2.5 4.0 2 RS2 34 | $11,407 L 2000 3¢ 58,607 5163 3551 0 153000| $G } 000 m 28000 $1.00
e o B T 1 1 T
7
1
;
i
i
1
H ADMP Anmbyain vl B Channel Option Cimtities_xh-Mistel Chirmei !
|
i




. ¥
Fu
...sﬁ..?%rs..%.

3




Waod/Patel

Spook Hill ADMS Update May 15, 2001
Flood Control District of Maricopa County W/P # 99989
FCD 99-43
McKellips Road Alignment
. Option EC2MKIC
Landscaped Earthen Channel Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1  Channel Excavation $4.00 CY 46,182 $184,727
2 Drop Structures $310 CY 2,643 $819,180
3 Splitter Structures $60,000 EA 2 $120,000
4  Culverts $310 CcY 675 $209,250
5  Baisn Excavation %4 cYy 24,200 $96,800
SUBTOTAL MAJOR ELEMENTS $1,425,957
CONTINGENCIES:
Construction 35% $500,485
Engineering ) 7% $100,097
Construction Admin 6% $85,797
TOTAL MAJOR ELEMENTS $2,116,336
ADDITIONAL ELEMENTS:
. ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1  Landscaping (Channel & Basins $1.10 SF 622,500 $684,750
2 Fence $12 LF 14,800 $177,600
3 Utitity Relocations (W & S) $8,000 EA ] $0
SUBTOTAL ADDITIONAL ELEMENTS $862,350
CONTINGENCIES:
Construction 35% $301,823
Engineering 7% 360,365
Construction Admin 6% $51,741
TOTAL ADDITIONAL ELEMENTS $1,276,278
LAND ACOQUISITION:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1  Channel Land Acquisition $18,200 . AC 12.0 $218,400
2 Basin Land Acquisition $5,100 AC 5.0 $25,500
SUBTOTAL LAND ACQUISITION $243,900
. CONTINGENCIES : 25% $60,975
TOTAL LAND ACQUISITION $304,875
TOTAL $3,697,489

W2\1999Frajects\99989-Spook Hill ADMP Update\Spreadsheeis\CostEstimates\ ALternative Cost Analysis\Level I'McKeNips Option EC24MEK }e Earth Channel Cost.xls-Earthen Channel




‘Wood/Patel

Level il
. Take {T, P, Parcel Area Farcel Width  Depth of Take Area Take Area Land Value
: Segment Foature Parcel orN) {acres) {ft) Take (ft) (acres) (%) $) Cost ($)
1 Channel 219-49-2H P 75.22 16500 44 1.62 201% $376,160 $7,576
Channel 219-45.2H P 75,22 1400 54 1.74 2.31% $376,100 $8,678
Channel 248-34-45 P 9.56 600 0.00 0.00% $191,140 30
Channel 249-33-44 P 7.51 456.5 0.00 0.00% $150,120 $0
Channel 249-34-87 P 171.26 600.8 0.00 0.00% $85,632 30
Channel 43142 P 7.89 719.3 0,00 0.00% - $159,720 $0
Channel 23142 P 12.82 6413 0.00 0.00% $256,380 $0
Channel 2303462 P 171.26 1866.1 0.00 0.00% $85,692 $0
Channel 245-34-40 P 12.10 670.3 0.00 0.00% $242,040 $0
4 Channel 218-26-TA P 36.88 250 52,4 0.30 0.82% $700,500 $5,712
4 Channel 219-26-6 P 38.03 550 524 0.66 1.74% $722,500  $12,56%
5 Channe! 219-26-6 P 38.03 750 646 1.1 2.92% $722,500  §$21,131
5 Channel 219-26-4B P 38.03 250 64.6 0.37 0.97% $668,000 $6,512
6 Channel 219-26-4B P 38.03 500 743 0.85 2.24% $668,000 $14.980
7 Channet 215-26-4B P - 38.03 500 84.6 0.97 2.55% $668,000  $17,057
] Channel 219-26-48 P 38,03 70 B4.6 0.14 0.36% $668,000 $2,388
8 Channel 219-26-3H P 11.53 330.25 a0 0.68 5.92% $219,500 $12,980
8 Channel 219-26-107 P 2.38 80 90 0.17 6.93% $145,000 $10,653
9 Channel 219-26-107 P 2.38 250 80 0,52 2167% 145,000 $31,416
9 Channel 219-26-86E P 3.77 820 20 1.28 33.96% $98,000 $33,281
10 Channel 219-25-11R P 14.98 300 o0 1.65 11.04% © $200,540 $33,058 $217,403
3 Basin 249.26-74A R 3688 [:1=7s] 000 0008 $100,500 30 30
Channel Totat (ac}  11.95 $217,403
3 Basin 219-48-2H P 75.22 470 470 5.07 6.74% $376,100 $25,356 $25,356
Basin Total {ac) 507
vl v Land Costs. g G-Leval H
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Wood/Patel
Spook Hill ADMS Update May 18, 2001

Flood Control District of Maricopa County W/P # 99989
FCD 99-43
McDowell Road Alignment
. Option EC2ZMD2E
Landscaped Earthen Channel Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1 Channel Excavation $4.00 CY 86,458 $345,831
2 Drop Structures $310 CY 16,154 $3,147,838
3 Splitter Structures $60,000 EA 4 $240,000
4  Culvats $310 CY 1,385 $430,590
5  Basin Excavation $4 CY 250,067 $1,000,267
SUBTOTAL MAJOR ELEMENTS $5,164,525
CONTINGENCIES:
Construction 35% $1,807,584
Engineering 7% $361,517
Construction Admin 6% $309,872
TOTAL MAJOR ELEMENTS $7,643,498
ADDITIONAL ELEMENTS:
. ITEM DESCRIPTION UNIT PRICE © UNIT QUANTITY AMOUNT
1  Landscaping {Channel & Basins $1.10 SF 1,746,717 $1,921,389
2 Fence $12 LF . 36,780 $441.360
3 Utility Relocations (W & 8) $8,000 EA 2 $16,000
SUBTOTAL ADDITIONAIL ELEMENTS $2,378,749
CONTINGENCIES:
Construction 35% $832,562
Engineering ™% $166,512
Construction Admin 6% $142,725
TOTAL ADDITIONAL ELEMENTS $3,520,548
LAND ACQUISTTION:
ITEM DESCRIPTION UNITPRICE UNIT  QUANTITY AMOUNT
1 Channel Land Acquisition $89,088 AC 3426 $3,052,155
2 Basin Land Acquisition . $24,411 AC 18.62 $454,533
SUBTOTAL LAND ACQUISITION $3,506,688
. CONTINGENCIES 25% $876,672

TOTAL LAND ACQUISITION $4,383,360

TOTAL  $15,547,405

W:\I999F rofects\90980-Spovk Hill ADMP Update\Spreadsheets\CostEstimates\4Lternative Cost Analysis\Level IN\MeDowell Option EC24MDE Earih Chanvel Costxis-Earthen Channel
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Wood/Patel

Land Takes
McDowell Road Option 2e Earthen Channel
Level §l
Take (T, P, Parcel Area ParcelWidth Depthof  Take Area Take Area Land Value
Segment Feature Parcel orN) {acres) (1] Take {ft) {acres) (%} 1] Cost (§)
2 Channel 21924048 N DO0%  §232000 SO
2 Channel 219-24-049 N 0.00% $279,500 30
2 Channel 215-24-050 N 0.00% $62,000 $0
2 Channel 248-24-051 N 0.00% $62,000 $0
2 Channet 219.24.052 N 0.00% $62,000 $Q
2 Channet 219-24-053 N 0.00% $254,500 $Q
2 Channel 219-24-054 N 0.00% $62,000 50
F Channet 219.24.055 N 0.00% $62,000 §Q
2 Channa! 219-24-056 N 0.00% $65,000 $0
2 Channe) 219-24-057 N 0.00% $264,000 30
2 Channel 219.24.058 N 0.00% $268,500 $0
2 Channel 218-24-059 N 0.00% $62,000 $0
2 Channel 219.24-060 N 0.00% $305,000 $o 30
3a Channe) 2106-23-025G T 0.99 100.00%  $138000  $138,000
3a Channel 219-23-026E P 470 330 75 0.57 12.09% $430,109  §53,084
3a Channel 219-23-027G T 1.08 160.00%  $180,500 $180,500
3a Channef 219-23-027D T 1.14 100.00%  $154,000 $154,000
Ja Channal 219-23-0278 P 470 330 75 a0.57 12,08% $187,500  $22,867
Ba Channel 219.23-026L T 0.90 100.00%  $180500  $180,500
3a Channet 219-23-028N T 0.86 100.00%  $208,690 $208,690
da Channal 219-23-02BE T 117 100.00%  $179000 3179000
3a Channel 219-23-028. T 1.31 100.00%  $175.000 5179000
3a Channe) 219-23-029B P 282 1908 75 0.34 12.09% $158,500  $19.181
3a Channel 219-23-029C P 1.88 132 75 023 12.09% $64,500 $7,797
3a Channel 219-23-030A P 2.34 165 75 028 12.14% §172,500  $20,943
3a Channel 219-23.031A P 235 165 75 0.28 12.09% $134,500 $16,260 $1,359,601
3b Channsel 219-22-012C P 235 165 80 030 @ 1289% $70,200 $9,062
3b Channe! 219-22-0128 P 235 165 80 0.30 12.89% $150,000 $16,342
b Channel 219-22-023C T .87 100.00%  §$127,000  $127,000
3b Chaniel 219.22.023E T 1.33 10000%  $156500  $156,600
3o Channael 219-22-022G P 2.03 305 80 0.56 27.59% $104,500  $28,835
3b Channel 219-22-01A P 4.20 330 80 0.61 14.43% $111,500  $18,089
3b Channel 219-22-020C P 448 420 80 077 17.22% $890,580 $15,420
) b Channel 219-22-018H P 1.81 190 80 0.35 19.28% $63.000  $12,146
3b Channs! 219-22-018Q) T 0.93 100.00%  $122,500 $122,500
3b Channel 219-22-018L T 0.8 100.00%  $124,500 $124,500
3b Channel 219-22-024B T 0.3 100.00%  $61,000  $61,000
3b Channel 219.22.024D P 1.89 130 80 0.24 12.63% $216,000 $27,286 $719671
1 Basin 219-33-027A P 18.28 609 660 9.23 47.86%  $385600 $184,545 $184,545
10 Basin 215-19-8K P 32.56 680 330 0.00 0.00%  $1,418.300 $0 50
12 Channel 219-33-027A P 19.28 1246 43 1.23 6.38% $385600  $24,600 $24,800
13 Channel 219-31-004E T 0.24 100.00% $16,000 $16,000
13 Channel 219-31-004F T 1.21 180.00%  $148500  $148,500
13 Channel 219-31-004C P 7.61 660 7 1.08 13.77%  $168,000 $23278 $167,778
6 Channel 219-24-003M P 470 330 45 0.34 7.28% $322,000  $23,356
6 Channet 219-24-003P T 220 100.00%  $193,500 $193,500
<] Channet 219-24-001H P 37.90 635 45 0.66 1.73% $720,000  §$12,462
6 Channet 219-24-001Q P 8.90 625 45 0.65 7.25% $266,600  $18,608 §$247,026
7 Rasin 216-24-DO3N T 939 620 660 9.29 100.00%  $268,000 $266,000 $266,000
5 Channel 219-24-003R e 5.00 330 82 062 12.42% $191,000  $23,730
& Channel 219-24-003V T 1.4 100,00%  $170,500  §970,600
& Channet 215-24-003U T 1.1 10060%  $193,500 $193,500
5 Channel 219-24-004G P 10.00 659,68 82 124 12,42%  $200,000  $24,836
5 Channel 219-24-004F T 1.3 100.00% $25,980 $25,980
5 Channel 218-24-004D T 3.7 100.00% $74,020 $74,020 $512.567
Tatal {ac) 52.68 $3,502,668
. . Basin (ac) 18.62 $450,545
Channel {ac) 34.26 $3,052,143
Aderrative Lo Costs. Zateveitt
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Spook Hill ADMS Update Aprit 30, 2001
Flood Centrol District of Maricopa County W/P # 99989
FCD 99-43
McDowell Road Alignment
Option EC2MD3E
Landscaped Earthen Channet Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1  Channel Excavation $4.00 CY 115,365 $461,460
2 Drop Structures $310 CY 14,437 $4,475,431
3 Splitter Structures $60,000 EA 4 $240,000
4 Culverts $310 CY 608 $188,356
5  Basin Excavation $4 CY 250,067 $1,000,267
SUBTOTAL MAJOR ELEMENTS _ $6,365,514
CONTINGENCIES:
Construction 35% $2,227,930
Engineering 7% $445,586
Construction Admin 6% $381,931
TOTAL MAJOR ELEMENTS $9,420,961
ADDITIONAL ELEMENTS:
. ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1  Landscaping (Channel & Basins 3110 SF 2,174,115 $2,391,526
2 Fence $12 LF 47,340 $56_8,080
-3 Utility Relocations (W & S) $8,000 EA 2 $16,000
SUBTOTAL ADDITIONAL ELEMENTS $2,975,606
CONTINGENCIES:
Construction 35% $1,041,462
Engineering 7% $208,292
Construction Admin 6% $178,536
TOTAL ADDITIONAL ELEMENTS $4,403,897
LAND ACOUISITION:
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Channel Land Acquisition $202,850 AC 18.40 $3,732,440
2 Basin Land Acquisition $24.200 AC 18.62 $450,604
SUBTOTAL LAND ACQUISITION 54,183,044
CONTINGENCIES : 25% $1,045,761
. TOTAL LAND ACQUISITION $5,228,805
TOTAL 819,053,663

W:\1999Prajects\99989-Spaok Hitl ADMP Updete\Spreadsheets\CosiEstimates\ALternative Cost Analysis\Level I'McDowell Option EC24MD3E Eoarth Channel Cost.xls-Earther Channel
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: Land Takes
. McDowell Road Option 3e Earthen Channet
Lovel Il
Take (T, P, Parcel Area Parcel Width Depth of Take Area Take Area Land Value
Segment Feature Parcel or N} [acres) (ft) Take (ft) {acres) {%) 5} Cost ($)

2 Channet 219-24-048 N 0.00% $232,000 S0

2 Channel 219-24-049 N 0.00% $279,600 30

2 Channel 219-24-050 N 0.00% $62,000 30

2 Channel 219-24-051 N 0.00% $62,000 30

2 Channet 219-24-052 N 0.00% $62,000 $0

2 Channel 218-24-053 N 0.00% $254,500 30

2 Channel 219-24-054 N 0.00% $62,000 30

2 Channel 219-24-055 N 0.00% $62,000 30

2 Channel 219-24-056 N 0.00% $65,000 30

2 Channel 219-24-057 N 0.00% $264,000 $0

2 Channet 219-24-058 N 0.00% $268,500 $0

2 Channel 219-24-059 N 0.00% $62,000 $0

2 Channel 219-24-060 N 0.00% $305,000 0 $0

3a Channel 219-23-025G T . 100.00%  $138,000  $138,000

3a Channel 219-23-026E P 4,70 330 - 0,54 11.44% $439,108 $50,253

3a Channel 219-23-027G T 100.00%  $180,500  $180,500

3a Channel 219-23-027D T 100.00% $154,000  $154,000

3a Channe! 219-23-0278 P 4,70 330 71 0.54 11.44% $187,500 $21,458

3a Channsl 219-23-028L T 100.00%  $180,500  $180,500

3a Channel 219-23-026N T 100.00%  $208,800  $208,690

3a Channel 219-23-028E T 100.00% $179,000  $179,000

3a Channel 219-23-028J T 100.00%  $179,000  $179,000

3a GChanne. 219-23-0298 P 2,82 198 T 0,32 11.44% $158,500 $18,138

3a Channel 219-23-020C P 1.88 132 71 0.22 11.44% $64,500 $7,382

3a Channel 219-23-030A P 2.34 165 71 0.27 11.49% $172,500 $19,826

3a Channel 219-23-031A P 235 165 71 0.27 11.44% $134,600 $15,392 $1,352,139
. 3 Channel 219-22-012C P 235 165 82 031 13.22% $70.200 $9,279

3 Channel 219-22-12B P 2.35 165 82 oM 13.22% $150,000 $19,826

3b Channel 219-22-023C T 100.00%  $127,000  $127,000

3b Channel 219-22-023E T 100.00%  $156,500  $156,500

3b Channel 219-22-022G P 2.03 305 B2 Q.57 28.28% $104,500 $29.556

3b Channel 219-22-021A P 4,20 330 82 0.62 14.79% $111,600 516,492

3b Channel 219-22-020C P 4.48 420 82 0.79 17.65% 589,560 $15,808

3 Channel 219-22-019H P 1.81 190 82 0.36 19.76% $63,000 512,449

3b Channel 219-22-018Q T ' 100.00%  $122,600 $122,600

3k Channel 218-22-018L T 100.00%  $124,500  $124,500

3b Channel 219-22-024B T 100.00% $61,000 $61,000

3b Channel 219-22-0240 P 189 130 a2 0.24 12.95% $216,000 $27,968 $722 875

1 Basin 219-33-027A P 19.28 609 660 9.23 47.86% $385,600 $184,545 $184,545

40 Basin 219-19-8K P 32,56 660 0 0.00 0.00% $1,418,300 30 $0

12 Channel 219-33-027A P 19.28 1246 £5 1.57 8.16% $385,600 $31,465 $31,465

13 Channel 219-31-004E T 100.00% $156,000 $16,000

13 Channel 219-31-004F T 100.00% $148,500  $148,500

13 Channel 219-31-004C P 7.81 660 il 1.08 13.77% $169,000 $23,278 $187,778

6 Channel 219-24-003M P 4,70 330 45 0.34 7.25% $322,000 $23,356

6 Channel 219-24-003P T 100.00%  $193,500  $193,500

3 Channe! 218-24-001H P 37.90 635 45 0.66 1.73% $720,000 $12,462

-] Channel 219-24-0010 P 8.90 625 45 065 O 7.25% $256,500 $18,608 $247 926

7 Basin 219-24-003N T 9.39 620 660 9.39 100.00%  $266,000  $266,000 $266,000
. 5 Channel 219-24-003R P 5.00 330 80 0.61 12.12% $191,000 $23,152

] Land Casts» Level )

SADNOA3 AM




Wood/Patel

(S0 S B ) )

Bc

Channel
Channel
Channel
Chamnel
Charnel

Channel
Channel
Channet
Channet
Channet
Channetl
Channet

Channel
Channel
Channel
Channel

Channet

219-24-003V
219-24-0031)
219-24-004G
219-24-004F
219-24-004D

219-21-8B
219-21-15B
219-21-17C
219-21-15
219-21-13
219-21-118
218-24-10C

219-20-4
215-20-3
219-20-2H
219-20-2G

219-20-2G

w.
SHDIMDAI AM

TOOWO-A4TD A4 -

TU T

10,00

2,25

227
4.44
214
214

20.00
20.00
3.00

6.10

8.10

659.68

297

300
630
305
305

660
660
426.43
2145

680

oost analysivil svel Il Allernative Land Costa wisicOowell 3¢ Level il

80

59

a7

Total (ac)
Basin (ac)

Cha_nnel {ac)

1.21

0.40

0.41
0.85
0.41
0.41

0.98
0.98

0.32
1.51

37.02
18.62

18.40

100.00%
100.00%
12.12%
100.00%
100.00%

17.88%
100.00%
100.00%

17.88%

19,34%

19.34%

19.34%

4.92%

4.92%

21.21%
5.24%

24.81%

$170.500
$193,500
$200,000
$25,980
$74,020

$104,500
$249,000
$192,500
$80,500

$204,000
$187,500
$197,000

$300,000
$300,000
$157,500

$91,500

$91,600

$170,500
$193,500
$24,231

$25,980
$74,020

$18,653
$249,000
$192,500
$14,391

$39,464
$36,263
$38,100

$14,773
$14,773
$33,407
$4,798

$22,699

$511,332

$588,401

367,750

$22,808

$4,182,961
$450,545

$3,732,415
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W:\1999P rojects\39989-Spook Hill ADMP Upduate\Spreadsheets\CostE.

Spook Hill ADMS Update April 26, 2001
Flood Control District of Maricopa County W/P # 99989
FCD 99-43
Pass Mountain Berm/Channel
Level I1 Concept Analysis Opinion of Probable Cests
Earthen Berm/Channel
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE  UNIT QUANTITY AMOUNT
1 Channel Excavation $4.00 CYy 107,048 $428,190
2 Berm Earthwork $2.00 CY 22,080 $44,160
3 Drop Structures $310 (0)'¢ 699 $216,659
4 Culverts $310 CYy 254 $78,740
SUBTOTAL MAJOR ELEMENTS $761,749
CONTINGENCIES:
Construction 35% $268,712
Construction Admin 6% $46,065
TOTAL MAJOR ELEMENTS $1,082,526
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1 Landscaping $1.10 SF 996,000 $1,095,600
2 Fence $i2 LF 14,720 $176,640
3 Utility Relocations $3,000 EA 0 $0
SUBTOTAL ADDITIONAL ELEMENTS $1,272,240
CONTINGENCIES:
Construction 35% $445,284
Construction Admin 6% $76,334
TOTAL ADDITIONAL ELEMENTS $1,793,858
LAND ACOUISITION:
ITEM DESCRIPTION UNIFPRICE UNIT QUANTITY AMOUNT
1 Channel Land Acquisition $43,560 AC 229 $996,000
2 Basin Land Acquisition $0 AC 0 50
SUBTOTAL LAND ACQUISITION $996,000
CONTINGENCIES : 25% $249,000
TOTAL EAND ACQUISITION $1,245,000
TOTAL 854,121,384
tes\Pass M

in Option EC24PMAR Cost Analvsis.xls-Pass Mt Berm Channel
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COMPUTATION OF CULVERT PERFORMANCE CURVE

April 26, 2001

PROGRAM INPUT DATA

DESCRIPTION VALUE
Culvert Span (fL) ... i iiiinainnnans Cer e a e 16.0
Culvert Rise (fL).iiiriinrereerarrtaasessnnssisscannsnnnnoananes 3.0
FHWA Chart Number........... s i sas e e ey e 8
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value).........ccvovennnn 0.013
Entrance Loss Coefficient of Culvert Opening................ 0.2
Culwvert Length (ft)............evu.. Ch st e mar s 55.0
Invert Elevation at Downstream end of Culvert (ft)eeeeeinnn 1,884.47
Invert Elevation at Upstream end of Culvert (ft}......... ‘e 1,884.74
Culvert Slope (ft/fL) .. .t iiiriaionenas haiarsaeaana 0.0049
Starting Flow Rate (cfs}...... b e e eer e ey 140.0
Incremental Flow Rate (cfs).......ceineinerennns eeeieaeaa 0.0
Ending Flow Rate {cfs).....covvunnennnn. e asaas et e 140.0
Starting Tailwater Depth {ft)..... ... s 3.7
Incremental Tailwater Depth {(ft)....« v, 0.05
Ending Tailwater Depth (ft)............... PN 3.7

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at = oOutlet
Rate Depth Inlet Outlet Depth’ Depth Outlet Velocity
{cfs) {(ft) Contrel Control (ft) (£t) (ft) (£ps)

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: {281)440~3787, Fax:(281)}440-4742, Email:softwareldodson-hydrc.com
All Rights Reserved.




WOOD/PATEL

CiviL ENGINEERS *= HYDROLOGISTS * LAND SURVEYORS

PaoJECT 6%\':" L"LJV ADM 2
‘HOJECT No. ol G\G‘ &O\ SHEeT No. / OF.

O
CALCULATED BY ﬁ Dare %éHECKED By DaTE
Y26\

free 4 -R‘c:llm“"\ﬁi\,f"*j <o a‘fﬁ‘hwmjre/ me:.l".ﬁl
N

o &rm %,e—/x,,f L P U PR R
C’/mnrra/ e ( o‘ed 6,@/@:/5%%0/ )

%ml ek 4 4—)%% L, e Alnooms L ised

/fm ;:/A\ﬁ’x\“‘/ <-~ P //‘ '

lm‘».
54-'

CZI/\/&”‘]ZS @ B‘-/SA ['?uv?g 5 /O }<\3 Gp)f“s e




... /99988 /RKenney Topo/contours.dgn Apr. 26, 2001 08:59:41

SCSE [ o r




-------

T
- =
.

R e

Lo
2.1
Lo

X i
hy

JV’%:’;}A




= = ” o~ = 5 K
T £ . g - £ _ . N B S | e 3 E o 4 . R
& T H 3 5 ° . ] - ~ 3 L4 £} € 5] H .
£ : s . € % H 2 3 H 2 |3 z g s . cn |§ iz | £ 5 H - _ 5 FERE] H H 5! H £ £ z : |53 E : 1§83
£ £ H £ @ & < 3 - ES g £ £ H - s [28.1E 1§88 13 § 2 3 ] g s - § 4 & £ - .| &2 3 g (22 13 g 5 3]
Tl lielsel sl Tl BB Pz : S R - LR R AR IS T - - S AL A R TR N R TR CHE P [t 2 Pl |fit
g & I 2s 5| & |22 3 8 = ® 2 s |k 3 & 2 = g H H Ez|3zt] ‘ H ] i H 3 3 ¥ 8 £ |5 B H 5 Fl $ 1T | 53| &3 3 EE ¥ 5 35
E : %32 = S| 5.1 2 g k] E g = k; ] s =) H I £ 4 g H H ' ¥ v | & 5 L] = a T H gL| 52 a1 3 £EL o 8 54k
SEAREHI IR IR R AR RN RERR R NI AR AR RN RN I NI A R R R R AR R IR AR RN IR AR R AL 1N AN N B 3 33 |28;
g 3 3 il ] 3 3% 1 &8¢ £ 2 3 3 3 £ a AL i BT z i I i 3  |E5s 5L fe i 5 3 5 8 H 5 4 I3 g& 3 Q F ; 5 § L1 24 3, £ o2t 8 5 26 123 588
McDowell Rd Option MDZE | 2 183 660 3 30 e | 00050 | B0 [ < 4 20 | 745 | za0 13 o713 Sub 48 10 30 | 320 | 480 | 2347 | %4 | 37 o $30 30 1220 | 51z [ 158d0] 3 502 | 530 {6712y o0 | Woew| s 650 32 | 2um 07 | Res.
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Wood/Patel

Spook Hill ADMS Update May 1, 2001
Flood Control District of Maricopa County WP # 99989
FCD 99-43
Signal Butte Principal Spillway Modification
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1 Concrete Spillway (Inlet, box ,outlet, etc.) $450 CY 201 $90,585
2 Grouted Riprap $45 sY 645 $29,025
3 Handrail $50 LF 64 $3,200 -
4 Fence $13 LF 215 $2,365
5  Walkway $100 LF 25 $2,500
6  Removals (Spillway, Riprap, Headwalls, etc.) $50,000 EA 1 $50,000
SUBTOTAL MAJOR ELEMENTS $177,675
CONTINGENCIES:
Construction 35% $62,186
Engineering 7% $12,437
Construction Admin 6% $10,661
TOTAL MAJOR ELEMENTS $262,959
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

. May 2, 2001

PROGRAM INPUT DATA

DESCRIPTION VALUE
Culvert Span (ft)......... .00 e et e et s 7.0
Culvert Rise (fh) ...ttt i it siaaaae ey 6.0
FHWA Chart NUmber. ... cist st vt rsasencnsstnansnssesssnanas 8
FHWA Scale Number (Type of Culvert Entrance)............oc... 1
Manning's Roughness Coefficient (n-value)........-..... e 0.013
Entrance Loss Coefficient of Culvert Opening........eccov.... 0.2
Culvert Length (£t) ... ittt sttt errarsanannss 50.0
Invert Elevation at Downstream end of Culvert (ft).......... 1,686.3
Invert Elevation at Upstream end of Culvert (ft)............ 3,686.31
Culvert Slope (Ft/fL) .. iinriie it itiinttnnnnarnnaanens ¢.0002
Starting Flow Rate (CES) . et venoniiornsrsoesernrnnennens 224.5
Incremental Flow Rate {(cfs}........ciiviiiann P et et e 0.0
Ending Flow Rate (CE8) ...t iniiiiiininrinnsnerssesosnrnsnnns 224.5
Starting Tailwater Depth (ft)......cviiiieiennnnn et s e 4.8
Incremental Tailwater Depth (ft)..... .. it 0.05
Ending Tailwater Depth (ft)...... ... 4.8

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

. Rate Depth Inlet Outlet Depth Depth OQutlet Velocity
{cfs) {ft) Control Control (£t} (ft) {ft) (fps)

224.5 4.8 5.1 5.68 6.0 3.17 4.8 6.68

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1396

Dodson & Associtates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: {281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved,

AP ofs drom FCZI_MIG FECT ot £ fee,
HH ot il ttenal Fells

Lot Bos Z-7xo &
Bosa Sy Pondle Flow W




Turn
Channel § Bottom {[Side Slope] Turn |Thickness| Down | Concrete
Depth (ft) | Width (ft)] (#1:1) | Down (ft) (ft) Depth (ft)] (cy/if)

9.3 10 2 2 0.5 2 1.06

9 10 2 2 0.5 2 1.04

8 10 2 2 0.5 2 0.95

7 10 2 2 0.5 2 0.87

6 10 2 2 0.5 2 0.79

5 10 2 2 0.5 2 0.70

4 10 2 2 0.5 2 0.62

3 10 2 2 0.5 2 0.54

2 10 2 2 0.5 2 0.46

1 10 2 2 0.5 2 0.37

10 2 2 0.5 2 0.29

10 2 2 0.5 2 0.29

10 2 2 0.5 2 0.29

10 2 2 0.5 2 0.29

10 2 2 0.5 2 0.29

d:\program files\james\spreadsheets\Trap Channel Lining Quantities.xls
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Spock Hill ADMP - TR-20 Analysis WPA #99989

TR-20 Output Comparison

Wood, Patel Associates, Inc.

Signal Butte FRS

o)
o
£
Q =4
%2
— =% e
; 3 25$
Emerg. Spillway 4 S 3 5
Crest = 1712.40 ft = 5‘§ €
[ 30
Top of Dam = £ 9%
1721.77 #t 2 gL "‘;’
o = 2 a8
3 2Ls 8
® S8 s
e 2T E 5
% R £
& co=_ Qo
Maximum Stage (ft) | 1712.61ft | 1709.50 i (31111
Peak Inflow (cfs) 8209.2 83535 1.758%
Inflow Volume (ac-ft) [ 1703.8 19919 | 16.909%
Peak Storage (ac-ft 1391.6 1040.2 25.252%
| 263.636%
Maximum Stage (ft) | 1713.17# | 171117 | (2.001)
Peak Inflow (cfs) 4577.8 5628.4 22.950%
10-day PSH [inflow Volume (acft) | 2667.2 3146.8 17.981%
Peak Storage (ac-ft) 1479.6 1250.2 {15.504%)
Peak Outflow {(cfs) 303.5 800.7 97.924%
[Maximum Stage (ft}) | 1716.20ft | 1716.33 # 0.13 1t
Peak Inflow (cfs) 5488 5 6795.9 | 23.821%
ESH Inflow Volume {ac-ft) |  3320.1 41155 23.957%
Peak Storage (ac-it) 1944.9 2036.8 4.725%
Peak Outflow (cfs) 2188.0 2806.4 28.263%
Maximum Stage (ft) | 1722.52 4t | 1722121 | {(0.40ft)
Peak Inflow (cfs) 14360.9 | 143885 | 0.192%
FBH Inflow Volume (ac-ft) | 8066.8 2061.3 12.328%
Peak Storage (ac-ft) 3146.8 31440 (0.089%)
Peak Quiflow (cfs) 10247.2 10135.4 {1.091%)
Page 6 of 6 4/30/01 10:27 AM
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Ash Patel

From: Rick Hiner

Sent: Monday, April 30, 2001 10:35 AM
To: Ash Patel

Subject: RE: Signal Butte

Based on the original design survey data (NGVD '29):
Emergency Spillway Crest = 1712 .4

Original 100-year HW Elevation = 1712.63

W/Pass Mntn & 4X Spillway = 1709.50

Based on the new survey data (NGVD '88):
Emergency Spillway Crest = 1714.63

Original 100-year HW Elevation = 1714.86

W/Pass Mntn & 4X Spillway = 171173 =~—

----- Original Message-----

From: Ash Patel

Sent: Monday, April 30, 2001 10:24 AM
To: Rick Hiner

Subject: Signal Butte

| need to know our 100-year HW elevation in FRS with quadruple spillway capacity and Pass Mtn in place. Thanks!

.Ashok C. Patel P. E,

Principal

Wood, Patel & Associates, Inc.

2051 West Northern Avenue, Suite 100
Phoenix, AZ 85021

(602)335-8504 (Direct Line)
(602)335-8500 (Office)

{602)335-8580 (Fax)

Email: apatel@woodpatel.com

Web Address: www.woodpatel.com




TRAPRZOIDAL CHBNNEL ANALYSIS
RATING CURVE COMPUTATION

. April 30, 2001

PROGRAM INPUT DATA

DESCRIPTION VALUE
Channel Bottom S1ope (Ft/fE) veeveeieernernrnnronnnnn e 0.0003
Manning's Roughness Coefficient (n-value)...........c.o0oon. 0.014
Channel Left Side Slope (horizontal/vertical)............... 2.0
Channel Right Side Slope (horizontal/vertical).....ceciveeen. 2.0
Channel Bottom Width {ft).......... P e e e a e 10.0
Minimum Flow Depth (ft)........ .. v e et et 1.0
Maximum Flow Pepth (ft).........ciiinun.n Pra et b b 8.0
Incremental Head (L) .....vivennrinrintnsrsiorversennenenneas 1.0

: COMPUTATION RESULTS -
Flow Flow Flow Froude Velocity Energy Flow Top

Depth Rate Velocity Number Head Head Area Width
(fr) (cfs) {fps) ‘ (fr) {ft) {(sqg ft) {ft)
1.0 19.47 1.62 0.309 0.041 1.041 12.0 14.0
2.0 66.79 2.39 0.337 0.088 2.088 28.0 18.0
3.0 142.39 2.97 0.354 0.137 3.137 48.0 22.0
4.0 249,09 3.46 0.367 0.186 4.186 72.0 26.0
5.0 390.?% 3.9 0.377 0.236 5,236 100.0 30.0
6.0 568.28 4.31 0.385 G.288 6.288 132.0 34.0

.0 786.924 4.68 0.393 0.341 7.341 168.0 38.0
.0 1,048.98 5.04 0.4 0.395 . 8.395 208.0 42.0
0 1,357.3 5.39 0.406 0.451 9.451 252.0 46.0

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281}440-3787, Fax:(281)440-4742, Email:softwdrefdodson-hydro.com
All Rights Reserved.
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BOX CULVERT AWALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

. April 30, 2001

PROGRAM INPUT DATA

DESCRIPTION VALJE
Culvert Span (ft)............ Cr it st e eraaaee 5.0
Culvert Rise (ft)............ e e r et et ettt ceaave 5,0
-FHWA Chart Number......... St er s es e S e s e e 10
FHWA Scale Number (Type of Culvert Entrance) ......... e 2
Manning's Roughness Coefficient (n—-value)......eveeennenn. . 0.012
Entrance Loss Coefficient of Culvert Opening....... sena e : 0.5
Culvert Length {ft)....... SN s st e e e e B, 125.0
Invert Elevation at Downstream end of Culvert (ft),......... 1,690.0¢
Invert Elevation at Upstream end of Culvert (ff).......vo... 1,690.01
Culvert Slope (ft/ft}...iieereerarennnnnnn. Cehga s 0.0001
Starting Flow Rate (CES).....ciiiiriuinrnnns. o rae e e 100.0
Incremental Flow Rate (Cf8) ... v riecennnnns Pt ee et e . 100.0
Ending Flow Rate {(CL8) ... e v ienenonnenns Ch s isenmanaaeeen 700.0
Starting Tailwater Depth {ft)........... reaas Preree e 2.5
Incremental Tailwater Depth (ft).....cccvevienn.. Cere e 1.0
Ending Tailwater Depth (ff) ... v e ennnnennn et e 8.5

COMPUTATION RESULTS

- Flow Tailwater  Headwater {ft) Normal Critical Depth at dutlet
Rate Depth Inlet Outlet Depth Depth Cutlet Velocity
. ({cf3) (£t} Control Control {ft) {ft} {ft) (fps)
100.0 2.5 3.65 4.08 5.0 2.32 2.5 8.0
200.0 3.5 5.85 6.41 5.0 3.68 , 3.68 10.88
300.0 4.5 B8.62 6.97 5.0 4.82 5.0 12.0
400.0 5.5 12.14 13.01 5.0 5.0 5.0 16.79
500¢.0 [5.5 16.66 18.2 3.0 5.0 5.0 20,0
600.0 7.5 22.19 24.4. 3.0 5.0 3.0
700.0 8.5 28.72 31.51 5.0 5.0 5.0 8.0

HYDROCRLC Hydraulics for Windows, Version 1.2a Copyright (¢) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email: software@dodson-hydro.com
All Rights Reserved,
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Exiher (o
o

1
' RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
N PEAK  TIME OF AVERAGE FLOW FOR MAXTIMUM PERIOD BASIN MAXTMUM
TIME OF
OPERATION STATION FLOW PEAK AREA STAGE
MAX STAGE
+ §—HOUR 24 -HOUR 72 -HOUR
HYDROGRAPH AT
+ 10 951.  12.27 114, 3. 11. .70
ROUTED TO
+ R10 agz. 12.40 114. 31. 11. .70
ROUTED TO
+ R12 g24. 12.63 114. 31. 11. .70
HYDROGRAPH AT
+ 20 959.  12.43 128. 32. 12. 1.12
2 COMBINED AT
+ c20 1606.  12.57 240, 63. 23. 1.82
ROUTED O
+ R20 1604. 12.57 240, 63. 23. 1.82
HYDROGRATH AT ,
+ a0 2582.  12.30 252, 66. 24, 2.23
HYDROGRAPH AT
+ 80 1553,  12.40 228. 61. 22. 1.75
3 COMBINED AT
C60 5208.  12.37 708. 188. 58. 5.80
ROUTED TO
260 118.  14.23 117. . 113, 68. 5.80
] 8.

A
‘ﬁ?* ROUTED TO

- R60 118.  14.30 127. 113. 69. 5.80
‘Ili' ROUTED TO '

* RR60 118. 14.40 , 117. 113. 68. 5.80

HYDROGRAPH AT

+ 80 1868.  12.27 179. 46 17. 1.48
2 COMBINED AT

+ <80 1918. 12.27 284. 156. 88, 1.48
ROUTED TO

+ R0 1891.  12.27 284, 156. 86, 1.48
HYDROGRAPH AT

+ 100 404.  12.20 58, 15. 5. .48
2 COMBINED AT

+ c100 2272, 12.27 339. 170. 9i. 1.96
ROUTED TO

+ R100 2268,  12.30 339, 170. 91, 1.96
HYDROGRAPH AT

+ 120 3232. 12.27 326. 88, 32. 2.20
2 COMBINED AT

+ . €120 5439,  12.27 652. 250. 122. 4.16

) ROUTED TO .

+ R120 5368, 12.30 552. 250. 121. 4.16
HYDROGRAPH AT .

+ 140 632. 12.13 64. 17, 6. .60
HYDROGRAPH AT

+ 150 572. 12.17 49, 13. 5. .41

‘ ROUTED TO :

& R150 546.  12.23° 49. 13, 5. .41
ROUTED TO

+ R152 511. 12.33 49. 13. 5. .41

HYDROGRAPH AT
+ 160 217. 12.40 35. 2. 3. .37

HYDROGRAPH AT




+ 180 785. 12.37 20. 23. 8. 1.90

5 COMBINED AT

+ 180 7141,  12.30 875. 307. 142. 6.54
) HYDROGRAPH AT
+ 210 1266.  12.17 105. 27. 10. .79
ROUTED TO
+ R210 1191.  12.23 105. 27. 10. .79
HYDROGRAPH AT
+ 240 1440. 12.30 158. 40. 14, 1.41
2 COMBINED AT
+ c240 2574.  12.27 260. 67. 24. 2.20
ROUTED TO
+ 5240 751.  12.70 213, 55. 20.. 2.20
ROUTED TO
+ R240 749. 12.77 212. 55. 20. 2.20
HYDROGRAPH AT
+ 220 651. 12.20 65, 17. 5. .47
2 COMBINED AT
+ ©220 9064.  12.60 273. T2, 26. 2.67
ROUTED TO
+ 5220 846. 12.80 265, 70. 25. 2.67
- ROUTED TO
+ R220 245,  12.83 265. 70. 25. 2.67
HYDROGRAPH AT
+ _ 190 1403.  12.17 116. 31. 11. .92
ROUTED TO
+ R190 1348. 12.23 116. 31, 11. .92
ROUTED TO ‘
e R192 1267. 12.30 116, 31. 1%1. .92
‘ HYDROGRAFH AT o 7
+ ‘ 200 797.  12.17 69. 19 . 7. .53
3 COMBINED AT
+ c200 2149.  12.30 439, 117. 42, 4.12
ROUTED TO
+ 5200 2038. 12.37 433 113. 41, 4.12
ROUTED TO
+ R200 2032.  12.37 433, 113. 41. 4.12
ROUTED TO
+ 88200 1253,  12.77 312. 83, 30, 4.12
ROUTED TO
+ RR200 1240.  12.87 310. .83, 30. 4.12

2 COMBINED AT )
)§@} cc180 7141, 12.30 1175. 389, 171. 10.66
G

\+
e B Gtk
Eﬂ*r L ROUTED TO
L

£180 113. {29:153 113, 113. 88. 10.66

ROUTED TO o
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Spook Hill ADMS Update

Flood Control District of Maricopa County

Culvert Field Survey Data

Maximmun
Equivalent Headwater | Culvert Capacity | Approximate 100:
Circular Pipe | Upstream Culvert | Downstream Upsiream Edge off Depth (Tovert] Before Roadway | Yy, 24-Hr Flow
Culvert Number Culvert Location Size of Culvert Diameter (in) Invert Elev  |Culver Invert Elevf  Pipe Length Pavement Elev | to Pavement}| Overtopping (cfs) {ofs)
1 |150' B of Viaduet @ McDowell Rd 110" Galvy CMP 1568.69 1568.28 133.8 1586.91 18.22 1,022
Total 1,022 4,791
2 250" Bast of 76thSt & McDowell Rd 24" Galv CMPA 21 1555.15 15653 99 68,1 1657.40 225 14
3 200' W of 78th St & McDowell 42" Galy CMPA 16 166173 1659.92 71.0 1665.67 3.92 44
4 150" E of 78thSt & McDowali Rd 36" Galv CMPA 30 1673.75 167216 37.) 1676.71 296 29
5 200' E of 79th 5t & McDowel] Rd 30" Galv CMPA 24 1689.41 1687.72 737 1691.70 229 16
] 150' E of 791h St & McDowell Rd 36" Galv CMPA 30 1700,70 1698 53 77.5 1703.13 2.43 22
7 150' E of 82nd St & McDowell Rd 36" Galv CMPA 30 1728.88 1727.33 58.4 1732.35 347 33
Total 158 691
8 75" E of Hawes Rd & McDowell Rd 30" CP 1753.60 1751.91 114.5 175785 {a) 425 40
160" E of Thunderbird Rd & '
] McDowsll Rd o0 CP 1777.84 1774.16 99.2 1781.82  {(a) 4,08 129
Total 169 559
E Property line of 8650 E McDowell
10 Rd - 32" CMPA 3o 1824.00 1822.96 59.3 1828.27 4.27 .40
11 New Box Culvert Not Field Surveyed 2-8'x 3' Boxes 6 +/- 440
50'E of E Prop Line 8650 B
11a (<) MecDowell Road 42" CMPA -t /‘“‘""/dfc—‘\ B'_‘—'-\ N/A
50' B of E Prop Line 8660 b ™ =
11b (c) McDowell Road 43" CMPA N/A
Tatal 480 774
12 50th St & McDowel| 24" CMPA 21 1314.74 1814.50 603 1817.34 2.6 il
13 150’ E of 90th St & MceDowell Rd 18" CP 1808.62 1808.87 462 1811.28 2.66 H
14 700 E of 90th St & McDowell Rd 22" CMPA 13 1820.11 1319.47 €9.2 182234 1.63 7
158 92nd 5t & MeDowell Rd 60" CMPA 48 1829.05 1826.94 85.2 1832.65 1.6 75
15L 920d St & McDowell Rd 62" CMPA 34 1829.17 | 182742 84.9 1833.00 3.83 99
Total 203 1,080
6 300" E of McKellips Rd & Viaduot 120" Galv CMP | 1569.56 1569.41 1487 158956 20 1,287
Taotal 1,287 5,093
17 Entrance to " The Estate” North Side 36" CP 1613.85 163,00 62.2 16i7.74 3.86 48
200' E of Entrance to *The Estates” on) - - ’
18 |MeKellips Rd 36" CP 1620.70 1619.42 1622 1624,15 345 43
§00' E of Entrance tp "The Estates" on o _
19 McKellips Rd . 30" CP 1634.64 1634.07 60,9 1638.28 3.54 34
1200' B of Entrance to "The Estates" .
20 on McKellips Rd 30" CP . 1644.30 1643.93 612 1648.04 3.74 35
Tatal 160 1,200
1400' E of Entrance to "The Estates” .
21 on McKellips Rd 36" CP 1649.19 1648.65 62.4 1653.15 3.96 49
22 Hawes Rd & McKellips Rd 36" CP 1660.33 165981 652.3 1664.49 4.i] 31
23 350" E of Hawes Rd & McKellips Rd 30" CP 167049 1670.36 61.2 1674.15 3.26 31
24 700" E of Hawes Rd & McKellips Rd 34" CP 1676.66 1676.17 62.3 1680.89 4.23 48
Total 179 460
25 1100' B of Hawes Rd & MoKellips Rd 30"CP 1688.24 1688.02 61.2 169270 4.46 41
W6 1200' B of Hawes Rd & MoKellips Rd 36" CP 1689.98 1689.33 62.5 1694.92 4,94 61
27 1700' B of Hawes Rd & McKellips Rd 30" CMPA 24 1701.63 170059 101.4 1705.26 3.63 23
600" W of MoKellips Rd and Usery i
28 Pass 36" CP 1712.11 1711.71 52.6 1717.36 5.25 64
500" W of McKellips Rd and Usery
i Pass 30" CP 1714.95 1714.22 61.4 1719.37 4.42 41
" Total 230 1,480
2000' E of McKellips Rd and Usery
0 Pass 2-75"Wx38"H 749,80 . 1747.90 119.t E755.71 5.94 250
500" E of McKellips Rd and Boulder
3in Min 2-38" CP 176100 1760.46 t14.0 1765.64 4,64 126
. Total 376 1,006
[800' W of MoK.ellips Rd and Crismon
12 Rd 30" CP 1761.28 1761.24 61.2 1767 .46 6.18 52
500' W of MeKellips Rd and Crismon ) ’
33 Rd 30" CP 1764.98 1764.04 61.1 1768.08 3.1 28
Total 81 400
34 300' W of McLellan Rd & Aaron 4bb) - 10/ x 3' 1694.85 1694.30 53.0 1700.08 3.23 285
35 Mclellan Rd & Aaron 24" CP 1689.79 {) Unknown 1695.22 5.43 N/A
36 200" E of Viaduet on Brown Rd 104" Galy CMP 1571.2% 1571.13 86.1 1583.91 12.66 635
37 400" E of 86th St & Brown Rd 2-24"CP 1598.36 1598.03 117.0 1601.70 334 36
38 400' E of 86th St & Brown Rd 3-24"CP 1598.72 1598.04 156.5 160244 372 63
ag 30'W of 90th St & Brown Rd 10' % 3' Box 161644 161525 104.6 1620.8% 4.45 185
Notes: (a) - Top of Curb: Elevation

(b} - North Side (Inlet} Only

(c} - Culverts 11a and 11b have beer removed and replaced with box culvert #11 as part of a development improvements.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
.’ February 27, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter {(ft)........ e e 9.12
FHWA Chart Mumber............ e e e et a 2
FHWA Scale Number (Type of Culvert Entrance}................ 2
Manning's Roughness Coefficient (n-value)......... b e e 0.027
Entrance Loss Coefficient of Culvert Opening................ 0.8
Culwvert Lengbth (Fh) ..., ettt inntnnininnsnsnsarcnnsnanns 138.8
Invert Elevation at Downstream end of Culvert {(ft).......... 1,568.28
Invert Elevation at Upstream end of Culvert (ft)............ 1,568.69
Culvert Slope (ft/ft).............v.. Ve er et e 0.003
Starting Flow Rate (CfS)....v.vnvunnn. e 465.0
Incremental Flow Rate (cfs).......... Ch e iesant s e 25.0
Ending Flow Rate (cfs)......... [ ee e e 1,080.0
Starting Tailwater Depth (ft)......... h et e st 1.0
Incremental Tailwater Depth (ft)....... ... .. oo, 0.2
Ending Tailwater Depth {ft)..... i ierinnnrennnna . 6.0
CCMPUTATION RESULTS
Flow Tailwater  Headwater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Cutlet Depth Depth Qutlet Velocity
. (cfs) {£t) Control Control (£t} (£L) (ft) (fps)
465.0 1.0 8.08 9.08 9.12 5.29 5.29 11,84/ ferll
490.0 1.2 8.36 9.4 9.12 5.43 5.43 12.08
515.0 1.4 8.63 9.71 9.12 5.58 5.58 12.31
540.0 i.6 g8.91 10.02 9.12 5.71 5.71 12.53
565.0 1.8 9.18 10.34 9.12 5.85 5.85 12.76
590.0 2.0 9.45 10.66 9.12 5,98 5.98 12.99
615.0 2.2 9.71 11.0 9.12 6.11 6.11 13.21
640.0 2.4 9.98 11.33 9.12 6.24 . 6.24 13.44
665.0 2.6 10.25 11.69 9.12 6.36 6.36 13.67
620.0 2.8 10.51 12.086 9.12 6.48 6.48 13.9
715.0 3.0 11.45 10.82 8.12 6.6 9.12 10.95
740.0 3.2 12.29 10.92 9.12 6.71 9.12 11.33
765.0 3.4 13.02 11.3 9.12 6.82 9.12 11.71
7%0.0 3.6 i3.63 11.83 9.12 6.93 9.12 12.09
815.0 3.8 14.07 11.96 9.12 7.04 9.12 12.48
840.0 4.0 14.51 12.26 9.12 7.14 9.12 12.86
865.0 4.2 14.98 iz.¢ 8.12 7.24 8.12 13.24
890.0 4.4 15.45 12.99 9.12 7.33 9.12 13.62
915.0 4.6 15.94 13.34 .12 7.42 9.12 14.01
940.0 4.8 16.45 13.7 9.1z 7.51 9.12 14.39
965.0 5.0 16.96 14.06 9.12 7.6 9.12 14.77
990.0 5.2 17.49 14.43 9.12 7.68 9.12 15.15
1,015.0 5.4 18.04 14.77 9.12 7.76 9.12 15.54é—f"fm627,0(/035¢’6)
1,040.0 5.6 18.59 15.15 g.12 7.84 9.12 15.92 .
1,065.0 5.8 19.16 15.56 9.12 7.91 9.12 16.3
1,090.0 6.0 19.75 15.94 9.12 7.98 9.12 16.69

HYDROCALC Hydrauwlics for Windows, Version 1.2a Copyright {(c) 1996

yvDodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: {281)440-3787, Fax:(281)440-4742, Email:softwareldodson~hydro.com
All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
Fehruary 21, 2001
PROGRAM INPUT DATA
DESCRIPTICHN VALUE
Culvert Diameter (Fh) ... it it e r e e ee it e aa e 1.75
FHWA Chart Number. ... ...t i ittt it s i s s anan s 2
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)............. e 0.024
Entrance Losg Coefficient of Culvert Opening............. e 0.5
Culvert Length {EL) ...ttt itiisreannananrnns 68.1
Invert Elevation at Downstream end of Culwvert (ft}.......... 1,653.99
Invert Elevation at Upstream end of Culvert {ft)............ 1,654.95
Culvert Slope (FL/fE) ..t e e i e 0.0141
Starting Flow Rate (ef8) . ...ttt i s ass 6.0
Iincremental Flow Rate (Cfs) ..o, it et anns 1.0
Ending Flow Rate (cfs}.... ... ittt 16.0
Starting Tailwater Depth (ft)..... ... ... .. i i 1.0
Incremental Taillwater Depth (ft)...... ... i 0.2
Ending Tailwater Depth {ft)........ ... .. 3.0
COMPUTATICN RESULTS
Flow Tailwater Headwater (£ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth outlet Vvelocity
(cEs) (£t) Control Control {ft) {EE} (ft) {fps)
6.0 1.0 1.3 1.42° 0.97 0.9 1.0 4.22
7.0 1.2 1.43 1.55 1.07 0.98 1.2 3.9%8 - )
8.0 1.4 1.56 1.68 1.17 1.05 1.4 3.88
9.0 1.6 1.69 1.82 1.28 1.12 1.6 3.9 — Lpe= fotf
10.0 1.8 1.82 2.17 1.41 1.18 1.7% 4.16
11..0 2.0 1.96 2.65 1.75 1.24 1.75 4.57
12.0 2.2 2.17 3.15 1.75 1.29 1.75 4,99
13.0 2.4 2.3 3.68 1.75 1.34 1.75% 5.4
14.0 2.6 2.48 4.24 1.75 1.39 1.75 5.82 & Mok Co
15.0 2.8 2.67 4.83 1.75 1.43 .75 6.24
16.0 3.0 2.87 5.44 1.75 1.48 1.75 6.65

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281}440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
FPebruvary 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Dilameter (fE) ... ittt i et cieeennnns 3.0
FHWA Chart Number........... e e e e, 2
FHWA Scale Number (Type of Culvert Entrance)................ 3
Manning's Roughness Coefficient {n-value)............. e 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.8
Culvert Length (Et) . ... .. i i i it 71.0
Invert Elevation at Downstream end of Culvert {ft).......... 1,659.92
Invert Elevation at Upstream end of Culvert {(ft)............ 1,661.75
Culvert Slope (£t/Et) . ...t n it ienieeanennnnn 0.0258
Starting Flow Rate {(cfs}......... e e e 24.0
Incremental Flow Rate (Cf8) ...t irnrnnnnnnn 2.0
Ending Flow Rate (CES).... ..o it nninrnnnnnn. e 46.0
Starting Tailwater Depth (£t)..... ...ttt iinannnnnn.n 1.0
Incremental Tailwater Depth {(ft).................. e 0.1
Ending Tailwater Depth (Ft) ... .. et aareennnnns 2.1
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet
Rate Depth Inlet Qutlet Depth Depth Qutlet Velocity
(cEs) {ft) Control Control (£t) (fr) (£t) (fps)
24.0 1.0 2.45 0.0 1.34 1.58 1.34 7.82
26.0 1.1 2.59 0.0 1.41 1.65 1.41 7.98
28.0 1.2 2.73 0.0 1.47 1.71 1.47 8.13
30.0 1.3 2.87 0.0 1.53 1.77 1.53 8.28
32.0 1.4 3.0 0.0 1.59 1.84 1.59 8.4 &~ e fiill
34.0 1.5 3.14 0.0 1.65 1.89 1.65 B.53
36.0 1.6 3.28 0.0 1.71 1.95 1.71 8.64
38.0 1.7 3.41 0.0 1.77 2.01 1.77 8.75
40.0 1.8 3.55 0.0 1.83 2.06 1.83 8.85
42.0 1.9 3.69 0.0 1.88% 2.11 1.89 8.54
44.0 2.0 3.88 0.0 1,95 2.16 1.95 9. o2&/t CerrP
46.0 2.1 4.07 0.0 2.02 . 2.21 2.02 9.1

HYDROCALC Hydraulics for Wirndows, Version 1.2a Copyright (c) 1996

Dodson & Aggociates, Inc., 5629 FM 1960 West, ‘Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Resgerved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (Et) . ... et e e e 2.5
FHWA Chart Number. ......cocviinnrnnrnnnn- et e et e 2
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient {n-value).............. ... ... 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.%
Culvert Length (EC) . ... vttt i it c et nas 57.1
Invert Elevation at Downstream end of Culvert (ft}.......... 1,672.16
Invert Elevation at Upstream end of Culvert (ft}............ 1,673.75
Culvert Slope (Ft/fE) .t it e et ia it eanasneannaan e 0.0278
Starting Flow Rate (CEB) ...t ittt ittt c e aaunn 17.0
Incremental Flow Rate (cfs)...... . iniiiii iy e 2.0
Ending Flow Rate {(CE8) ... ittt raneceenntatoneenoannna 37.0
Starting Tailwater Depth (ft)...... ... 0. 1.0
Incremental Tailwater Depth (ft)............ ... .. iiat, 0.1
Ending Tailwater Depth (ft)....... . i, 2.0
COMPUTATION RESULTS
Flow Tallwater Headwater (ft) Normal Critical Depth at “Outlet
Rate Depkth Inlet Outlet Depth Depth Cutlet Velocity
. (cfs) {ft) Control Control (£t) (£t) (£t) (£ps)
17.0 1.0 2.02 0.0 1.19 1.39 1.19% 7.39
19.0 1.1 2.17 0.0 1.27 1.48 1.27 7.6
21.0° 1.2 2.33 0.0 1.35 1.56 1.35 7.79
23.0 1.3 2.48 0.0 1.42 1.63 1.42 7.96¢ [Fpe £atf
25.0 1.4 2.64 0.0 1.5 1.7 1.5 ) 8.1
27.0 1.5 2.79 0.0 1.58 1.77 1.58 8.24
29.0 1.6 3.05 0.0 1.66 1.84 l1.66 8.36*("/”’004 Car
31.0 1.7 3.2 0.0 1.75 L.9 1.75 8.46
33.0 1.8 3.4 0.0 1.84 1.%6 1.84 8.54
35.0 1.9 3.62 0.0 1.93 2.01 1.93 8.59
37.0 2.0 3.84 0.0 2.04 2.06 2.04 8.61

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright {(c} 1996

Dodson & Agsociates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: {281}440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 21, 2001

DESCRIPTION VALUE
Culvert Diameter (FE).... e iniminne it irnenniiornnnarnsns 2.0
FHWA Chart Number.............vriemeennnaaenns e 2
FHWA Scale Number (Type of Culvert EDLrance)................ 1
Manning's Roughness Coefficient (n-value)................... 0.024
Entrance Loss Coefficient of Culvert Opening................ Q0.5
Culvert Length (b} ...ttt in ot inrr i et eteiansaanneosnnsns 73.7
Invert Elevation at Downstream end of Culvert (ft).......... 1,687.72
Invert Elevation at Upstream end of Culvert (ft)............ 1,689.41
Culvert Slope (EC/EL)..cvuiiiin i nnnnas et 0.0229
Starting Flow Rate {(cfs}......... e e ea e 10.0
Incremental Flow Rate (CF&) ...ttt inrieinnnnnn 1.0
Ending Flow Rate (Cf8) ... .ttt iin e 20.0

Starting Tailwater Depth {ft)...... ..o i, 1
Incremental Tailwater Depth (£t)....... .. . .. .. i ierenn 0.1
Ending Tailwater Depth (ft) ... ... . i i innnn 2

B L e e e e e e L e

COMPUTATION RESULTS

Flow Taillwater  Headwater (ft) Normal Critical Depth at Cutlet
Rate Depth  Inlet Qutlet Depth Depth Cutlet Velocity
{cfs) (ft) Control Control {ft} {Et) (ft) (£ps)
10.0 1.0 1.65 0.0 1.05 1.13 1.05 6.02
11.0 1.1 1.76 0.0 1.11 1.19 1.11 6.16
12.0 1.2 1.87 0.0 1.17 1.24 1.17 6.28
13.0 1.3 1.97 0.0 1.23 1.3 1.23 6.30&
14.¢ 1.4 2.08 0.0 1.3 1.35 1.3 6.49 f?f&f ¥2J//
15.0 1.5 2.189 0.0 1.36 1.4 1.36 6.57
16.0 1.6 2.34 0.0 1.43 1.44 1.43 6.65¢ /" Tax Cap
17.0 1.7 2.5 2.55 1.51 1.49 1.7 5.97
18.0 1.8 2.6 2.64 1.59 1.53 1.8 6.04
15.0 1.9 2.74 2.74 1.69 1.57 1.69 6.72
20.0 2.0 2.89 3.22 2.0 1.61 2.0 6.37
eSS RN T SR S S S S S S S S S S S S S S S S e S N NN N N S S S S S S S S S S S S E S SS ES S CERN NN R RN NI N oL m

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Asscociates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:{281)440-4742, Email:software@dodson-hydro.com
All Righta Resgerved. .
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PIPE CULVERT ANALYSIS
. COMPUTATION OF CULVERT PERFORMANCE CURVE
.' February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)..... e e e e 2.5
FHWA Chart NUmbDer . o ot v ittt et v st sttt s s e taneesanonanss 2
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-valuel............. .. ..., ‘ 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (£t} ... i it i nianaan 77.5
Invert Elevation at Downstream end of Culvert (ft).......... 1,698.53
Invert Elevation at Upstream end of Culvert {ft).......... - 1,700.7
Culvert Slope (ft/ft)...... e e e P 0.028
Starting Flow Rate (CF8) . ... ittt iaaennan 16.0
Incremental Flow Rate (CES) ..o ie it ientennneaaenans 1.0
Ending Flow Rate (Cf8) ... ... n ittt it i e icianannen 26.0
Starting Tailwater Depth (ft)...... ..o, 1.0
Incremental Tailwater Depth (ft)....... ... .. ity 0.1,
Ending Tailwater Depth (ft)...... ... it iiiiainnnn.. 2.0
COMPUTATION RESULTS
Flow Tallwater Headwater {ft) Normal Critical Depth at Qutlet
Rate Depth  Inlet Outlet Depth Depth Cutlet Velocity
. {cfs) (££) Control Control (ft) (ft) (£t} {(Eps)
16.0 1.0 1.94 0.0 1.15 1.35 1.15 7.29
17.0 1.1 2.02 0.0 1.19 1.39 1.19 7.4
18.0 1.2 2.1 0.0 1.23 1.44 1.23 7.51
19.0 1.3 2.17 0.0 1.27 1.48 1.27 7.62
20.0 1.4 2.25 0.0 1.31 1.52 1.31 7.71
21.0 1.5 2.33 0.0 1.34 1.56 1.34 7.8
22.0 1.6 2.4 0.0 1.38 1.6 1.38 789 &~ MAX CO
23.0 1.7 2.48 0.0 1.42 1.63 1.42 7.97
24.0 1.8 2.56 0.0 1.46 1.67 1.46 8.05
25.0 1.9 2.64 0.0 1.5 1.7 1.5 8.13
26.0 2.0 2.71 0.0 1.54 1.74 1.54 8.19

- - - e e e e e
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (¢} 1996

Dodson & Associates, Inc., 56829 FM 1960 West, Suite 314, Houston, TX 77069
Phone: {281)440-3787, Fax:({281)440-4742, Email:softwarea@dodson-hydro.com

All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (EL) ... ... it erin e nrerenrnorannnn . 2.5
FHWA Chart Number..........c.coioniiainnnn e e 2
FHWA Scale Nunber (Type of Culvert Entrance)................ i
Manning's Roughness Coefficient (n-value)................... 0.024
Entrance Loss Coefficient of Culvert Opening........ e 0.5
Culvert Length (£t} ... it i i i it e e 58.6
Invert Elevation at Downstream end of Culvert (£t).......... 1,727.33
Invert Elevation at Upstream end of Culvert (ft)............ 1,728.88
Culvert Slope (Et/ft) ... v i i e it - 0.0265
Starting Flow Rate {cfs}. ... .. i i 17.0
Incremental Flow Rate (cfs).......... et 2.0
Ending Flow Rate (cfs).................. e 41.0
Starting Tailwater Depth {fL)............oovieiiiiine, 1.0
Incremental Tailwater Depth {Et)..... ... ..., 0.1
Ending Tailwater Depth (ft)....... . e 2.2
COMPUTATION RESULTS
Flow Tailwater Headwater (ft} Normal  Critical Depth at Qutlet
Rate Depth Inlet Outlet Depth Depth Qutlet Velocity
. {cfs) (ft) Control  Control (ft) (ft) {£x) (fps)
17.0 1.0 2.02 0.0 1.21 1.39 1.21 7.25€— IP1Pe Full
19.0 1.1 2.18 6.0 1.29 1.48 1.29 7.46
21.¢0 1.2 2.33 ¢.0 1.37 1.586 1.37 7.63
23.0 1.3 2.48 0.0 1.45 1.63 1.45 7.8
25.0 1.4 2.64 0.0 1.53 1.7 1.53 7.95
27.0 1.5 2.79 0.0 1.61 .77 1.61 8.07
29.0 1.6 3.05 0.0 1.7 1.84 1.7 8.18
31.0 1.7 3.21 0.0 1.78 1.9 1.78 8.28
33.0 1.8 3.4 0.0 1.88 1.96 1.88 8.35 & e LB P
35.0 1.9 3.62 0.0 1.98 2.01 1.98 8.39
37.0 2.0 3.85 3.74 2.11 2.06 2.11 8.38
39.0 2.1 4,08 3.89 2.5 2.11 2.5 7.95
41.0 2.2 4.34 3.21 2.5 2.15 2.5 8.35

HYDROCALC Hydraulics for Windows, Versiom 1.2a Copyright {c) 1996

Dodson & Associates, Inc., 5629% FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dcdson-hydro.com
All Rights Reserved.
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PIPH CULVERT AMNALYSIS
COMPUTATICN OF CULVERT PERFORMANCE CURVE
. February 19, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)...... bt et s e et a e 2.5
FHWA Chart Number............ bt e ettt i a e e, 1
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)......vvvvevnaenn., 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (ft)}........... Cr ottt e, 114.5
Invert Elevation at Downstream end of Culvert (ft).......... 1,751.9
Invert Elevation at Upstream end of Culvert (ft)............ 1,753.6
Culvert Slope {FL/EL) ...ttt e s tanaenn., 0.0148
Starting Flow Rate (cfs).........c.ivun.. F e 20.0
Incremental Flow Rabe {CFS) e i it ioiinrneeoeesntcenennennns 2.0
Ending Flow Rate {Cfs) ... iiiiniiin ittt inntnnnneaenannny 46.0
Starting Tallwater Depth (ft).................. et 1.0
Incremental Tailwater Depth (ft)...... .t iiiennnns . 0.1
Ending Tailwater Depth (£t} .....ciiiiiiiii it inrnanan. 2.3
COMPUTATION RESULTS
Flow Tailwater Headwater ([ft) Mormal Critical Depth at  Outlet
Rate - Depth Inlet Outlet Depth Depth Outlet Velocity
. {cfs) (£t) Control Control (£t) {ft) {ft) (fps)
20.0 1.0 2.3 0.0 1.05 1.52 1.05 10.2
22.0 1.1 2.46 0.0 1.11 1.6 1.11 10, age— /1P seil/
24.0 1.2 2.62 0.0 1.17 1.67 1.17 10.7 C’cz/aofé‘/@
26.0 1.3 2.79 0.0 1.22 1.74 1.22 10.91 .
28.0 1.4 3.0 0.0 1.27 1.8 1.27 11.13
30.0 1.5 3.2 0.0 1.33 1.87 1.33 11.32
32.0 1.6 3.35 0.0 1.38 1.93 1.38 11,49
34.0 1.7 3.57 0.0 1.44 1.%8 - 1.44 11.65
36.0 1.8 3.8 0.0 1.49 2.04 1.49 11.8
38.0 1.9 4,04 0.0 1.54 2.08 1.54 11'94€_4f<izk1C}%ﬂ7'
40.0 2.0 4.3 0.0 1.6 2.13 1.6 12,06
42.0 2.1 4.57 0.0 1.65 2.17 1.65 12.19
44.0 2.2 4.85 0.0 1.71 2.21 1.71 12.29
48.0 2.3 5.15 0.0 1.77 2.24 1.77 12.38

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c} 1996
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. . February 1%, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Calvert Diameter (FL)...uiuvuivsivenmtorninenneearnnaannnanan 5.0
FHWA Chart NumMber. ... seiaronssarmsansitasontssmenstnnnnns 1
FHWA Scale NHumber (Type of Culvert Entrance)..........u.... . 1
Manning's Roughness Coefficient (n-value}..........c00uu..n. 0.012
Entrance Loss Coefficient of Culvert Opening........co.vvu... 0.5
Culvert Lengbth (fL)..vu it ittt taesrrnnna 99.2
Invert Elevation at Downstream end of Culvert L5 o)) S 1,774.16
Invert Elevation at Upstream end of Culvert {ft)............ 1,777.84
Culvert Slope (Eh/fL) . it ittt tetinarerronnareronnnes .. 0.0371
Starting Flow Rate (CL8).u.iiuer o inussnrmcetorannnnrnneeenns 95.0
Incremental Flow Rate (Cfs)..... .ttt nnnrnnannnaas 2.0
Ending Flow Rate (CE8) ... iniriseenrernreoronsssnnsnannns 129.0
Starting Tailwater Depth (ft)...cuiriniiiiii it nnnneeennnns 1.0
Incremental Tailwater Depth {ft)............. e e 0.1
Ending Tailwater Depth (ft) ... vrnr e rinrernnssenonnanaan 2.7
COMPUTATION 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})
95.0 i.o 4.03 0.0 1.41 2.77 1.41 20.8
97.0 1.1 4.09- 0.0 1.43 2.8 1.43 20.91
99.0 1.2 4.15 0.0 1.45 2.83 1.45 21.04
101.0 1.3 4.2 0.0 1.46 2.86 1.46 21.16
103.0 i.4 4.26 0.0 1.48 2.89 1.48 21.27
105.0 1.5 4.32 0.9 1.49%9 2.92 1.49 21.39%9
107.0 1.6 4,37 0.0 1.5 2.95 1.5 21.52
109.0 1.7 4.43 0.0 1,52 2.98 1.52 21.62
111.0 1.8 4.49 0.0 1.53 3.01 1.53 21.75
113.0 1.9 4.54 0.0 1.55 3.03 1.55 21.84
115.0 2.0 4.6 0.0 1.56 3,06 1.56 21.96
117.0 2.1 4,66 0.0 1.58 3.09 1.58 22.05
119.0 2.2 4.71 6.0 1.59 ‘3.12 1.59 22.16
121.0 2.3 4.77 0.0 1.6 3.14 i.6 22.27
123.0 2.4 4.83 6.0 1.62 3.17 i.862 22.37
125.0 2.5 4.88 G.o 1.63 3.2 i.63 22.47
127.0 2.6 4.94 6.0 1.64 3.22 i.64 22.57
129.0 2.7 5.0 0.0 1.66 3.25 1.66 22. 674&-—/?[3‘3%/// @’/D

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter [(Fh) ...ttt ittt e e et e et ettt a e en s 2.5
FHWA Chart Number. .. .. .ttt it ittt s ettt 2
FHWA Scale Number (Type of Culvert Entrancel)................ 1
Manning's Roughness Coefficient (n-value)................... 0.024
Entrance Loss Coefficient of Culvert Opening....... feea e ‘. 0.5
Culvert Length {(ft)........ ot f e aea e 59.3
Invert Elevation at Downstream end of Culvert (ft).......... 1,822.96
Invert Elevation at Upstream end of Culvert (ft)............ 1,824.0
Culvert Slope (ft/fE} .. ... c.iuiuns ettty 0.0175
Starting Flow Rate {(cfs).............. e e e e et 22.0
Incremental Flow Rate (CE8) ...ttt enrrnccannnennns 2.0
Ending Flow Rate (cfs)........... e e s e e e 7 46.0
Starting Tailwater Depth {ft). ... i 1.0
Incremental Tailwater Depth (ft}............................ 0.1
Ending Tailwater Depth {(ft}................. e 2.2
FE T 1 33 - -3 e e T P RNy - L
COMPUTATION RESULTS
Flow Tailwater  Headwater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Outlet Depth Depth Cutlet Velocity
. (cfs) {ft) Control Control (Et) (Et) (£t) (£ps)
22.0 1.0 2.42 2.62 1.61 1.6 1.6 6.85 & 2 Lo 1/
24.0 1.1 2.57 2.76 1.72 1.67 1.67 6.5
26.0 1.2 2.73 2.89 1.83 1.74 1.74 7.14
28.0 1.3 2.94 3.03 1.95 1.8 1.8 7.38
30.0 1.4 3.16 3.18 2.1 1.87 1.87 7.63
32.0 1.5 3.31 3.35 2.5 1.93 1.93 7.88
34.0 1.6 3.52 3.58 2.5 1.98 1.98 8.14
36.0 1.7 3.74 3.14 2.5 2.04 2.5 7.33
38.0 1.8 3.97 3.43 2.5 2.08 2.5 7.74
40.0 1.9 4.22 3.7 2.5 2.13 2.5 8.154— e Cof
42.0 2.0 4.48 3.99 2.5 2.17 2.5 8.56
44.0 2.1 4.75 4.27 2.5 Z2.21 2.5 8.96
46 .0 2.2 5.03 4.57 2.5 2.24 2.5 9.37
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE. CURVE

March 20, 2001

PROGRAM INFUT DATA

DESCRIPTION VALUE
Culvert Span (FL) ..o e ittt st s eaanns 8.0
Culvert Rise (fE).c.irervvmrneninanruans [ e 3.0
FHWA Chart Number.........cievneveernonraneronn P ee e 8
FHWA Scale Number {Type of Culvert Entrance}................ 3
Manning's Roughness Coefficient (n-value)................... 0.012 \
‘Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (Ff) . ...t rrenrat s neaaenans 200.0
Invert Elevation at Downstream end of Culvert (ft) .......... 100.0
Invert Elevation at Upstream end of Culvert (ft) ------------ 161.0
Culvert Slope (Ft/fL) .. ittt ittt it see e annannas : 0.005
Starting Flow Rate (cfs)...... Cearearn e eaeesas e, 120.0
Incremental Flow Rate {(CES).ivrserr i ionriotmonnrsnanecnnnns 10.0
Ending Flow Rate {Cfs). . v it ieaannsnsrocnnsnnns _ 220.0
Starting Tailwater Depth (ft)...vevuviiiinniiinaen, eeea 1.0
Incremental Tailwabter Depth (FL).....ccii i enrren 0.1
Ending Tailwater Depth (ft)......crcirini i 2.0

COMPUTATICON RESULTS

Flow Tailwater Headwater (ft} Normal Critical Depth at Outlet

Rate Depth Inlet Cutlet Depth Depth Outlet Velocity
{cEs) (ft) Control Control (£%) (£t (£t} (Eps)
120.90 1.0 3.27 0.0 1.58 1.91 1.58 9.51
130.0 1.1 . 3.45 0.0 1.67 2.02 1.67 9.75
140.0 1.2 3.63 0.0 1.75 2.12 1.75 9.99
150.0 1.3 3.94 0.0 1.84 2.22 1.84 10.21
160.0 1.4 4,32 0.0 1.92 2.32 1.92 10.41
170.0 1.5 4,57 0.0 2.0 2.41 2.0 10.61
180.0 1.6 4.83 0.0 2.08 2.51 2.08 10.8
190.0 1.7 5.1 0.0 2.1¢6 2.9 2.16 10.98
200.0 1.8 - 5.39 0.0 2.24 2.69 2.24 11.15
210.0 1.9 5.69% 0.0 2.32 2.78 2.32 11.31
20. ) i 0.0 2.4 ) s cxz,
220.0 2.0 6.01 2.86 2.4 1147%’4/&5’

HYDROCALC Hydraulics for Windows, Version l.2a Copyright (c) 19%6

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440~3787, Fax:{281)440-4742, Email:software@dodson~hydro.com
All Rights Reserved.




Ce ket F fla

AE " CI
PIPE CULVERT ANALYSIS ;
COMPUTATION OF CULVERT PERFORMANCE CURVE 0 LL / WAy ’F VQ‘:L?VVZ wcq/ g
. f(. #.
February 21, 2001 /?%c /a,c 'f 5 //
PROGRAM INPUT DATA
DESCRIPTION ' VALUE
Culvert Diameter {(f&)..... i, e 3.0
FHWA Chart NUmber. . ... . .ttt in ittt st aoa oy 2
FEWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient {(n-value}................... 0.024
Entrance Losg Coefficient of Culvert Opening.........vvvvu.n 0.5
Culvert Length (Et) ... imr e v i e e e 59.5
Invert Elevation at Downstream end of Culvert {ft).......... 1,822.58
Invert Elevation at Upstream end of Culvert (ft)............ 1,827.42
Culvert Slope (fe/fE) ... ... . i 0.0818
Starting Flow Rate (CFB)..uunsrunnennnneennnnennnn e 30.0
Incremental Flow Rate (cfs).................. Y 2.0
Ending Flow Rate (CLs) ..... .ttt iitnnanraannnnns 50.0
Starting Tailwater Depth {(ft).............ccvivu..n [, 1.0
Incremental Tailwatex Depth (ft)....... ... i, 0.1
Ending Tailwater Depth (L} ... it i s 2.0
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) _Normal <Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) - (£t) Control Centrol (£t) {Et) (ft} (fps)
30.0 1.0 2.53 0.9 1.1t 1.77 1.11 12.67
32.0 1.1 2,65 0.0 1.15 1.84 ° 1.15 12.88
34.0 1.2 2.76 ‘0.0 1.18 1.89 1.18 13.11
36.0 1.3 2.88 0.0 1.22 1.85 1.22 13.31
38.0 1.4 3.0 0.0 1.26 2.01 1.26 13.5 < Fpe Lol *
40.0 1.5 3.12 0.0 1.3 2.06 1.3 13.69 .
42.0 1.6 3.23 0.0 1.33 2.11 1.33 13.87
44.0 1.7 3.42 0.0 1.37 2.16 1.37 14.04
46.0 1.8 3.6 0.0 1.4 2.21 1.4 14.19
48.0 1.9 3.73 0.0 1.44 2.26 1.44 14.35
50.0 2.0 3.84 0.0 1.47 2.3 1.47 14.51

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright {¢} 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
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PIPE CULVERT ANALYSIS \/@ /@

COMPUTATION OF CULVERT PERFORMANCE CURVE

. Cot fvert Ksrovw! & Rgo brea
February 21, 2001

ty /)
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (£t)....... 0.0t iiiiiann 3.5
FHWA Chart Number. . ...ttt in i it stv it itansaansaeeinennnnns 2
FHWA Scale Number (Type of Culwvert Entrance)......... e 1
Manning's Roughness Cecefficient (n-value)................... 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (L) ...... ittt 60.2
Invert Elevation at Downstream end of Culvert (ft}.......... 1,822.929
Invert Elevation at Upstream end of Culvert (ft)............ 1,826.86
Culvert Slope [EC/EE) ... vt aiiisiaaansnnnsnn 0.0643
Starting Flow Rate (Cfs) ... ittt iiearnnnnnns 50.0
Incremental Flow Rate (CES)....... i 2.0
Ending Flow Rate (CE8) ...t 70.0
Starting Tailwater Depth (ft).................. e 1.0
Incremental Tailwater Depth (ft}............. ... .. 0.1
Ending Tailwater Depth (ft)......... . . i 2.0
COMPUTATION RESULTS
Flow Tallwater Headwater (ft) Normal Critical Depth at Cutiet
Rate Depth Inlet Outlet Depth Depth Cutlet Velocity
. (cfs) (ft) Control Control (ft) {ft) (ft) (£ps)
50.0 1.0 3.26 0.0 1.46 2.21 1.46 13.2
52.0 1.1 3.35 0.0 1.49 2.26 1.49 13.34
54.0 1.2 3.44 0.0 1.52 2.3 1.52 13.49
56.0 1.3 3.53 0.0 1.55 2.34 1.55 13.61 ¢ fpe L ll *
58.0 1.4 3.63 0.0 1.58 2.39 1.58 13.74
60.0 1.5 3.72 0.0 i1.61 2.43 1.61 13.85
62.0 1.6 3.82 0.0 1.64 2.47 1.64 13.87
64.0 1.7 3.96 0.0 1.67 2.51 1.67 14.08
66.0 1.8 4.12 0.0 1.7 2.55 1.7 4.2
68.0 1.9 4.26 0.0 1.73 2.58 1.73 14.31
70.0 2.0 4.36 0.0 1.76 2.62 1.76 14.4

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (Et) ... . it e i i e cii it 1.75
FEWA Chart NUMDEL . ., ..ttt it e ot ittt ra s s e ean s 2
FEHWA Scale Number (Type of Culvert Entrance}................ 1
Manning's Roughnegg Coefficient (n-value)................... ) 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (EC) ... .. inie ittt it ee s 60.3
Invert Elevation at Downstream end of Culvert {(ft).......... 1,814.5
Invert Elevation at Upstream end of Culvert (ft)............ 1,814.74
Culvert Slope (ft/ft).......... e e e et 0.004
Starting Flow Rate (cfs)..... .. i, 7.0
Incremental Flow Rate {cfs).. ... .. ... 1.0
Ending Flow Rate (CES) ... v e nnn b 17.0
Starting Tailwater Depth (EL) ... ... .. it riniaenans 1.0
Incremental Tailwater Depth (ft)....... ... oo, 0.1
Ending Tailwater Depth (ft}............... e 2.0
COMPUTATION RESULTS
Flow Tailwater  Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet outlet Depth Depth Outlet Velocity
. (cEs) (ft) control Control (ft) (ft) (£e) (£ps)

7.0 1.0 1.44 1.71 1.95 0.58 1.0 4.93

8.0 1.1 1.57 1.89 1.75 1.05 1.1 5.03

9.0 1.2 1.7 1.91 1.75 1.12 1.2 5.12&~Op e £l

10.0 1.3 1.83 2.15 1.75 1.18 1.3 5.22

11.0 1.4 1.97 2.41 1.75 1.24 1.4 5.334——/7&@[0

12.0 1.% 2.18 2.69 1.7% 1.29 1.5 5.47

13.0 1.6 2.31 3.0 1.75 1.34 1.6 5.64

14.0 1.7 2.49 3.34 1.75 1.39 1.7 5.87

15.0 1.8 2.68 4.31 1.75 1.43 1.75% 6.24

16.0 1.9 2.88 4.79 1.75 1.48 1.75 6.65

17.0 2.0 3.1 5.29 1.75 1.51 1.75 7.07
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft).....viiveren.nn. e e e reaaaaenaanaan . 1.5
FHWA Chart Number. ... v e iieinacrerarsvnaraneetsssnanssosnaas 1
FHWA Scale Number (Type of Culvert Entrance)..........covu.- 1
Manning's Roughness Coefficient (n—value)........vivuievanes. 0.013
Entrance Loss Coefficient of Culvext Cpening................ 0.5
Culvert Length {ft).........iiiiainn ot b s et et et e e 46.62
Invert Elevation at Downstream end of Culvert (ft)........ . 1,808.87
Invert Elevation at Upstream end of Culvert (ft)............ 1,808.88
Culvert 81ope (Fh/El) .. et iierenneeenrneeaerseananoncnannns 0.0002
Starting Flow Rate (CES).uriciirin ittt ieennctincnnroeanrnanans 6.0
Incremental Flow Rate (CES) ... v iivnrntnrnsrenssnrnnrnonnss 1.0
Ending Flow Rate (cfs)..... Cr e e e rsasttsestses st 16.0
Starting Tailwater Depth {ft).......ieiruennnn e i e e 1.0
Incremental Tailwater Depth {(Ft).....voiiiriiiiiinnninnnanns 0.1
Ending Tailwater Depth (ft}......cvvviviiinnns e ne e 2.0
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet
; Rate Depth Inlet Outlet Depth Depth Outlet Velocity
. {cfs) (ft) Control Control (ft) (ft} (£t (fps}
6.0 1.0 1.46 1.62 1.5 0.95 1.0 4.79 e— P fell
7.0 1.1 1.64 1.81 1.5 1.02 1.1 5.04
8.0 1.2 1.86 1.72 1.5 1.1 1.5 4.53
5.0 1.3 2.04 1.9 1.5 1.16 1.5 5.09
10.0 1.4 2.28 2.09 1.5 1.22 1.5 5.66
11.0 1.5 2.55 2.9 1.5 1.27 1.5 6.22€— ;X Car
12.0 - 1.6 2.84 3.27 1.5 1.31 1.5 6.79
13.0 1.7 3.186 3.67 1.5 1.35 1.5 7.36
14.0 1.8 3.5 4.08 1.5 1.38 1.5 7.92
15.0 1.9 3.87 4.52 1.5 1.41 1.5 8.49
16.0 2.0 4.27 4.98 1.5 1.42 1.5 9.05

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 21, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)...............o.... e rarer et eaas ’ 1.5
FHWA Chart Number..........ciiiiiiinnnnennnann, e i 2
FHWA Scale Number (Type of Culvert Entrance)....... et 1
Manning's Roughness Coefficient (n—value}..........oeeunnn.. 0.014
Entrance Loss Coefficient of Culvert Opening............... . 0.5
Culvert Length (fh) ... it ittt i ettt i e e neeans 69.2
Invert Elevation at Downstream end of Culvert [ o T, 1,819.47
Invert Elevation at Upstream end of Culvert {ft)....... R 1,820.71
Culvert Slope (ft/ft)........cvcviinn... et eae et 0.0179
Starting Flow Rate (cfs}..... T I cees 6.0
Incremental Flow Rate (cfs).....cccovuvvn.n. e ra e e 1.0
Ending Flow Rate {CfS) .. vivinnnnnreennarrnannnns s e aeaan 1.0
Starting Tailwater Depth (£} ... .iniiiiiniininennennnensns 1.0
Incremental Tailwater Depth (ft)............. e ae e e, 0.1
Ending Tailwater Depth (ft}.......ccciiniivinnnnnn.. et 2.0
COMPUTATION RESULTS
Flow Taillwater Headwater (ft) Normal Critical bDepth at Outlet
Rate Depth inlet Cutlet Depth Depth Cutlet Velocity
. {cfs) {fE) Control Control {ft) (£t} {£t) - {fps)
6.0 1.0 1.43 0.0 0.71 0.95 0.71 7. 2 Firl!
7.0 1.1 1.59 0.0 0.78 1.02 0.78 7.52 ¢ pria e Qo
8.0 1.2 1.82 0.0 0.85 1.1 .85 7.76
9.0 1.3 2.0 0.0 0.92 1.16 0.92 7.96
10.0 1.4 2.24 0.0 .98 1.22 0.98 8.15
11.0 1.5 2.49 2.04 1.05 1.27 1.05 8.29
12.0 1.6 2.77 - 2.48 1.13 1.31 1.13 8.38
13.0 1.7 3.07 2.95 1.22 1.35 1.22 8.42
14.0 1.8 3.4 3.45 1.37 1.38 1.5 7.92
15.0¢ 1.9 3.75 3.98 1.5 1.41 1.5 8.49
16.0 2.0 4.13 4.53 1.5 1.42 1.5 9.05
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 22, 2001
PROGRAM INPUT DATA
DESCRIPTION ) VALUE
Culvert Diameter (EL)...uivr it innrininnrnerrnnrnrsoansn 4.0
FHWA Chart Number..... e e et e aa st s 2
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value).........oevivennnn 0.02
Entrance Loss Coefficient of Culvert Opening.......svcuiune.. 0.5
Culvert Length (fh) ... it i i i it ittt icaannss 85.2
Invert Elevation at Downstream end of Culvert (ft).......... 1,826.94
Invert Elevation at Upstream end of Culvert (ft)............ 1,825.05
Culwvert Slope (ft/ft) e ittt ion i insssarosrssonaoscsns 0.0248
Starting Flow Rate {CfS) ..ttt raenronnans v 65.0
Incremental Flow Rate {(CLS)..viviireiriniinneinrncnnrnsarnnans 1.0
Ending Flow Rate (cfs)....... .. civeevn teetaamarm e 75.0
re
Starting Tailwater Depth {fL}....iiieiiiiiiniiiiniiinunnnnnnn 1.0
Incremental Tailwater Depth (ft)................ e 0.1
Ending Tailwater Depth (ft)..... ittt an 2.0
COMPUTATICON RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity.
. {cfs) {ft) Controll Control {(ft} (fi_:) {fit} (fps)
65.0 1.0 3.62 0.0 1.86 2.43 1.86 11.34
66.0 1.1 3.66 0.0 1.88 2.45 1.88 11.38
67.0 1.2 3.69 0.0 1.9 2.47 1.9 11.43
€68.0 1.3 3.73 0.0 1.91 2.49 1.9 11.47
69.0 1.4 3.77 0.0 1:93 2.51 1.93 11.51
70.0 1.5 3.81 0.0 1.94 2.53 1.94 11.55
71.0 1.6 3.85 0.0 1.96 2.55 1.96 11.59
72.0 1.7 3.88 0.0 1.98 2.57 1.98 11.64
73.0 1.8 3.92 0.0 1.99 2.58 1.99 11.68
74.0 1.9 3.96 0.0 2,0% 2.6 2.01 11.71
75.0 2.0 4.0 0.0 2.03 2.62 2.03 11.75 & [Ppme fol/
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFCORMANCE CURVE
. February 22, 2001
. PROGRAM INPUT DATA )
DESCRIPTION VALUR
CULVErt DLAMEEEL (Fh) v v v vt v veran s rensnnsenoasnnensnnaenn 4.5
FHWA Chart NUmber. . ..ot ir it it enetranannecennnnsanss 2
FHWA Scale Number ({Type of Culvert Entrance).........veeeu.. 1
Manning's Roughness Coefficient (n-value).....vvvevvvrmven.e 0.02
Entrance Loss Coefficient of Culvert Opening...........veu.. 0.5
Culvert Length (fL) ... il i i i st i nnans 84.9
Invert Elevation at Downstream end of Culvert (ft)....... ie 1,827.42
Invert Elevation at Upstream end of Culvert (ft)............ 1,829.17
Culvert Slope (ft/ft)...... .o, bt e 0.0206
Starting Flow Rate {Cfs) ... ivririin ittt iiiitatnernannns 79.0
Incremental Flow Rate (cfs)........ e ar ettt s e 2.0
Ending Flow Rate {(cfs) ... inii i iiiiinenrntrrienennnaoncanes 131.0
Starting Tailwater Depth (£t)....... . it iiiiieineanas R 1.0
Incremental Tallwatexr Depth (£t)..... it nrnnnns 0.1
Ending Tailwater Depth {ft)........ e e erar e 2.1
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Cutlet Velocity
. {cfs) {ft) Control Control (£t) {ft) (ft) (fps)
79.0 1.0 3.82 0.0 2.06 2.6 2.06 11.1
81.0 1.1 3.88 0.0 2.09 2.63 2.09 11.18
83.90 1.2 3.%4 0.0 2.12 2,67 2,12 11.25
85.0 1.3 4,01 0.0 2.15 2.7 2.15 11.31
87.0 1.4 4.07 0.0 2.18 2.73 2.18 11.38
89.0 1.5, 4.13 0.0 2.21 2.717 2.21 11.45
91.0 1.6 4.2 0.0 2.24 2.8 2.24 11.52
93.0 1.7 4.26 0.0 2.27 2.83 2.27 11.58
95.0 1.8 4.33 0.0 2.3 2.86 2.3 11.64
97.0 1.9 4.39 6.0 2.33 . 2.89 2.33 11,7 >
99.0 2.0 4.45 0.0 2.35 2.92 2.35 11.76 ¢ [Fyme £l cao
101.0 2.1 4,52 0.0 2.38 2.95 2.38 11.81
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PIPE CULVERT AMNALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 22, 2001
PROGRAaM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft).................... Pt e e s 10.0
FHWA Chart NUumber. .. .v ottt itnranreraraonssassstocrnenenns 2
FHWA Scale Mumber (Type of Culvert Entrance)...... e e 2
Manning's Roughness Coefficient (n-value)........couuiceunnnn 0.03
Entrance Loss Ceoefficient of Culvert Opening........... e 0.8
Culvert Length (fX)......iiiiiiiniiiiierereinionoinanans - 148.7
Invert Elevation at Downstream end of Culvert L6 o3 1,569.41
Invert Elevation at Upstream end of Culvert (ft)............ 1,563.56
Culvert Slope (ft/ft)........... et e s et e 0,001
Starting Flow Rate (CES) ..t nnneeine iveritonnnernnenannnss 567.0
Incremental Flow Rate (cfs)...... e st r et e et s e 80.0
Ending Flow Rate (CL8)..ver i ineinnasnssns e e e iae e ve 1,447.0
Starting Tailwater Depth {(ft).......... et e, 1.0
Incremental Tailwater Depth (ft).......c it rinnnnn. 0.1
Ending Tailwater Depth (L) ..ivveen i vernnneannennn. A, 2.1
COMPUTATION RESULTS
Flow Tailwater Headwater ({ft) Normal Critical Depth at Cutlet
Rate Depth Inlet Qutlet Depth Depth Qutlet Velocity
{cfs) {ft) Control Control {ft) (£t} fL) {fps)
567.0 1.0. 8.67 10.0 10.0 5.7 5.7 . 12.26& Spee full
647.0 1.1 9.44 10.91 10.0 6.11 6.11 12.88
727.0 1.2 10.2 11.84 10.0 6.49 6.49 13.48
807.0 1.3 10.94 12.87 10.0 6.85 6.85 14.08
887.0 1.4 12.12 12.16 10.0 7.18 .18 14.69
967.0 1.5 14.35 13.1 10.0 7.5 10.0 12.31
1,047.0 1.6 15.74 14.14 10.0 T7.79 10.0 13.33
1,127.0 1.7 17.04 15.17 10.0 8.086 10.0 14.35
1,207.0 1.8 18.44 16,24 10.0 g.31 10.0 15.37 ]
1,287.0 1.9 19.94 17.32 10.0 8.54 10.0 16.39 &= A7A% O
1,367.0 2.0 21.53 18.5 10.0 8.74 10.0 17.41
1,447.6 2.1 23.22 19.7 10.0 8.92 10.0 18.42
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PIPE CULVERT ANALYSIS
COMPUTAFTION OF CULVERT PERFORMANCE CURVE
February 23, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)................. eeeme e e 3.0
FHWA Chart Number........cvevctiineraan Ceesaeaan Fer e 1
FHWA Scale Number (Type of Culvert Entrance)............. PN 1
Manning's Roughness Coefficient (n-value).......ccivuviunn.n 0.012
Entrance Loss Coefficient of Culvert Opening..iviivivernvann 0.5
Culvert Length (ft)...... e et Cereaaen 62.2
Invert Elevation at Downstream end of Culvert (ft).......... 1,613.0
Invert Elevation at Upstream end of Culvert (ft)............ 1,613.85
Culvert Slope (ft/ft)................ s b 0.0137
Starting Flow Rate (¢fs)....... fieseeress i e 36.0
Incremental Flow Rate (CfS). . vieinonn M rreteatars et na e 1.0
Ending Flow Rate (CEs)....ccivriminniiniinnnenennnennnnans v 48.0
Starting Tailwater Depth {ft)................... e, 1.0
Incremental Tailwater Depth (ft)..... vt inrnnnns - 0.1
Ending Tailwater Depth (ft).....ce.viurunn.. frre e e e 2.2
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet
Rate Depth Inlet Outlet Depth - Depth Outlet Velocity
(cEs) (£t) Control Contreol (£t} ' (£t) (£t) (fps)
36.0 1.0 3.04 0.0 1.37 1.95 1.37 11.47 €/ oe fieol/
31.0 1.1 3.1 0.0 1.39 1.98 1.39 11.55
38.0 1.2 3.16 0.0 1.41 2.01 1.41 11.64
39.0 1.3 3.22 0.0 1.43 2.03 1.43 11.71
40.0 1.4 3.28 0.0 1.45 2.06 1.45 11.79
41.0 1.5 3.34 0.0 1.47 2.09 1.47 11.87
42.0 1.6 3.41 0.0 1.5 2.11 1.5 11.93
43.0 1.7 3.48 0.0 1.52 2.14 1.52 12.0
44.0 1.8 3.59 0.0 1.54 2.16 1.54 12,07
45.0 1.9 3.68 0.0 1.56 2.19 1.56 12,14
46.0 2.0 3.76 0.0 1.58 2.21 i.58 12.21
47.0 2.1 3.82 0.0 1.6 2.23 1.6 12.27
8.0 2.2 3.87 0.0 1.62 2.26 1.62 12.33¢— f7ae Cap
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 23, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)........iccuiiiiiiiiine i eennnnn e 3.0
FHWA Chart Number. . v veents e r it s enserenaroanasssssnsnsrssns 1
FHWA Scale Number (Type of Culvert Entrance}................ 1
Manning's Roughness Coefficient (m-value)...covueirriirnissens 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (ft) ... v i it st i i iinnenns 62.2
Invert Elevation at Downstream end of Culvert (ft)y.......... 1,619.42
Invert BElevation at Upstream end of Culvert (ft)............ 1,620.7
Culvert Slope (Ft/fL) ... ittt ittt ttsssonsnncnanrnnns ¢.0206
Starting Flow Rate (Cfs). ... vttt iiiaiinienanann P 35.0
Incremental Flow Rate {Cfs)....virimirriiiiirinnnesnrnnnnns 1.0
Ending Flow Rate (Cfs) .. .. i iriiinnenennonananansnansans 47.0
Starting Tailwater Depth (ft).......iivtiiiinierernnsnseannns 1.0
Incremental Tailwater Depth (ft)...... i ininennrnnnnns 0.1
Ending Tailwater Depth {(ft)........ A 2.2
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Mormal Critical Depth at Qutlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control S {ft) {ft} (ft) (fps)
35.0 1.0 2.96 0.0 1.2 1.92 1.2 13.23
36.0 1.1 3.02 0.0 1.22 1.95 1.22 13. 35— (G Ferll
37.0 1.2 3.09 0.0 1.24 1.98 1.24 13.43
38.0 1.3 3.15 0.0 1.26 2.01 1.26 13.54
39.0 1.4 3.21 0.0 1.28 2.03 1.28 13.62
40.0 1.5 3.27 - 0.0 1.29 2.06 1.29 13.71
41.0 1.6 3.33 0.0 1.31 2.09 1.31 13.8
42.0 1.7 3.4 0.0 1.33 2.11 1.33 13.89
43.0 1.8 3.47 0.0 1.35 2.14 1.35 13.98¢— Mox Ca o
44.0 1.9 3.58 0.0 1.37 2.16 1.37 14.06
45.0 2.0 3.67 6.0 1.38 2.19 1.38 14.15
46.0 2.1 3.75 0.0 1.4 2.2 1.4 14.23
47.0 2.2 3.81 6.0 1.42 2.23 1.42 ~14.3
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 23, 2001
PROGRAM INPUT DATA
DESCREIPTION VALUE
Culvert Diameter (L)} ....ive it it roesressensnanonnas 2.5
FHWA Chart Number. . ... ..t it ittt s i snnasarosasesannan 1
FHWA Scale Number (Type of Culvert Entrance}.....cvveeeevreas 1
Manning's Roughness Coefficient (n-value)............ ..., 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (ft) ... ittt innr ittt ennnrenennans 60.9
Invert Elevation at Downstream end of Culvert (ft).......... 1,634.07
Invert Elevation at Upstream end of Culvert (ft)............ 1,634.64
Culvert Slope {ft/ft)........ ... ..., e et 0.0094
Starting Flow Rate (CEsS) ..ttt ininen it ineasnsonnanes 22.0
Incremental Flow Rate {CE3).......verrvvennns Srr e e 2.0
Ending Flow Rate (CLS)..creiiiniirenareeneeieesionnancnnen - ‘ 46.0
Starting Tailwater Depth {(ft) ... .. i, R 1.0
Incremental Tailwater Depth (fE)......ciiimiiiniiiieiiennns 0.1
Ending Tailwater Depth (ft).............. v rearar ey 2.2
COMPUTATION RESULTS
Flow Tailwater Headwater (£ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
. {cEs) (ft) Control Control (£t} {ft) (£t) {fps)
22.0 1.0 2.47 0.0 1.27 1.6 1.27 8.81 &—Fpe Lall
24.0 1.1 2.63 0.0 1.34 1.67 1.34 g8.99
26.0 1.2 2.79 0.0 1.4 1.74 1.4 9.17
28.0 1.3 3.01 0.0 1.47 i.8g 1.47 9.33
30.0 1.4 3.2 0.0 1.54 1.87 1.54 9.47
32.0 1.5 3.35 0.0 l.61 1.93 1.61 9.6
34.0 1.6 3.57 0.0 1.68 1.98 1.68 9.71(——/*7&55(23}3
36.0 1.7 3.8 0.0 1.75 2.04 1.75 9.81
38.0 1.8 4.05 0.0 1.83 2.08 1.83 9.89
40.0 1.9 4.31 0.0 1.91 2.13 1.91 9.95
42.0 2.0 4.58 0.0 2.0 2.17 2.0 9.98
44.0 2.1 4.86 0.0 2.11 2.21 2.11 9.97
46.0 2.2 5.16 4.52 2.27 2.24 2.27 9.81
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PIPE CULVERT ANALYSIS
. COMPUTATION OF CULVERT PERFORMANCE CURVE
February 23, 2001
PRCGRAM INPUT DATA
DESCRIPTION VALYE
Culvert Diameter (ft}......cciiiienirinreennns e e ‘ 2.5
FHWA Chart Number. ....... .ot rmsrennaresnnnsnnnanannasnsan 1
FHWA Scale Number (Type of Culvert Entrance} ................ 1
Manning's Roughness Coefficient (n-value)..........vcovennns 0.0L2
Entrance Loss Coefficient of Culvert Opening............... . 0.5
Culvert Length (ft}...eveurivninnnnrenns et et ra e 6l1.2
Invert Elevation at Downstream end of Culwvert (ft).......... 1,643.93
Invert. Elevation at Upstream end of Culvert (ft)............ 1,644.3
Culvert Slope {ft/ft).e.ue ittt nnrnonsns ver e 0.006
Starting Flow Rate {(cfs) ... ittt iinninncennnes 22.0
Tncremental Flow Rate (cfs)......cvevvivereanns v et 2.0
Ending Flow Rate ({(cfs)...... e © 46.0
Starting Tailwater Depth (ft}............... e 1.0
Incremental Tailwater Depth (ff)..... i, 0.1
Ending Tailwater Depth (ft)...... . it i, 2.2
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
. {cts) (£t) Contrel Control (£t} - {£t) (ft) (fps) )
22.0 1.0 2.47 0.0 1.45 1.6 1.45 7.464 P Falf
24.0 1.1 2.863 0.0 1.53 1.67 1.53 7.6
26.0 1.2 2.8 0.0 1.62 1.74 1.62 7.73
28.0 1.3 3.01 0.0 1.71 1.8 .71 7.84
30.0 1.4 3.21 0.0 1.8 1.87 1.8 7.93
32.0 1.5 3.36 0.0 1.9 1.93 1.9 7.99
34.0 1.6 3.58 3.51 2.01 1.98 2.01 8.03 O po
36.0 1.7 3.81 3.65 2.16 2.04 2.16 7. 9§éﬁf”1&¥ﬂ r
38.0 1.8 4.05 3.8 2.5 2.08 2.5 7.74
1G6.0 1.9 4.31 3.98 2.5 2.13 2.5 8.15
42.0 2.0 4.58 4.19 2.5 2.17 2.5 8.56
44.0 2.1 4.87 3.2 2.5 2.21 2.5 8.96
46.0 2.2 5.16 3.35 2.5 2.24 2.5 9.37
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 23, 2001
PROGRAM INPUT DATA
DESCREPTION VALUE
Culvert Diameter (ft)............ e et e e b by 3.0
FHWA Chart NUmMbDeT . . vt vttt ottt seanananassonnsssansonanssans 1
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)........... Ceae e 0.012
Entrance Loss Coefficient of Culvert Opening..........ovu... 0.5
Culvert Length (fh) ...ttt iiieriesienienesisneanannas 62.4
Invert Elevation at Downstream end of Calvert (ft).......... 1,648.65
Invert Elevation at Upstream end of Culvert (ft)............ 1,649.19
Culvert Slope (ft/ft)..........covvenn. Cetereeraa e 0.0087
Starting Flow Rate {(CFf8) ... ittt aintinrinronrsnnnaansas - 35.0
Incremental Flow Rate (CES) e ir e icinssesonesnsasesnnnnsa 1.0
Ending Flow Rate {cfs).......... ettt e 50.0
Starting Tailwater Depth (ft)...... . ittt 1.0
Incremental Tailwater Depth (ft)....... Ce ettt 0.1
Ending Tailwater Depth (ff)...... ittt nennns 2.5
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet
Rate Depth Inlet Outlet Depth Depth Qutlet Velocity
{cfs) (ft) Control Control (ft) (ft) (ft) {fps)
35.0 1.0 2.98 0.0 1.54 1.92 1.54 9.6 (‘-/cchgcjbﬁp
36.0 1.1 3.04 0.0 1.56 1.95 1.56 9.6
37.0 1.2 3.1 0.0 1.59 1.98 1.59 9.73
38.0 1.3 3.17 0.0 1.62 2.01 1.62 9.8
39.0 1.4 3.23 0.0 1.64 2.03 1.64 9.86
40.0 1.5 3.29 0.0 1.67 2.06 1.67 9,92
41.0 1.6 3.35 0.0 1.69 2.09 1.69 9.98
42.0 1.7 3.41 0.0 1.72 2.11 1.72 16.03
43.0 1.8 3.49 0.0 1.74 2.14 1.74 10.08
44.0 1.9 3.59 0.0 1.77 2.16 1.77 10.14
45,0 2.0 3.69% 0.0 1.8 2.19 1.8 10.1¢9
456.0 2.1 3.76 0.0 1.82 2.21 1.82 10.23
47.0 2.2 3.83 0.0 1.85 2,23 1.85 10.28
48.0 2.3 3.88 0.0 1.87 2.26 1.87 10.33
49.0 2.4 3.91 0.0 1.9 2.28 1.9 10.38¢ /oy Chpo
50.0 2.5 3.99 0.0 1.93 2.3 1.93 10.42
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 23, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft).......oviuunnn. e ee i, e 3.0
FHWA Chart Number........vievesnennas e e e 1
FHWA Scale Number {Type of Culvert Entrance}......... P 1
Manning's Roughness Coefficient (n-value).......ovveeunn.. . 0.012
Entrance Loss Coefficient of Culvert Opening.......ceveu... . 0.5
Culvert Length (ft}..... freree s riee e b e i asaanaeen 62.3
Invert Elevation at Downstream end of Culvert (ft).......... 1,659.81
Invert Elevation at Upstream end of Culvert (ft)............ 1,660.38
Culvert Slope ({(ft/ft)..... . i bee e 0.0091
Starting Flow Rate (cfs)............. et ae et 35.0
Incremental Flow Rate (CES8).inniiinanaen rererens e e 2.0
Ending Flow Rate (cfs).......... b e et P 65.0
Starting Tailwater Depth (ft)........ v Ceeeen 1.0
Incremental Tailwater Depth (ft)..........¢ i innnnnnn 0.1
Ending Tailwater Depth (ft)............. et r et et 2.5
COMPUTATION RESULTS
Flow Tailwater Headwater (ft} Noxmal Critical Depth at Outlet
Rate Depth Inlet Cutlet Depth Depth  Qutlet Velocity
. {cfs) ‘ (Ft) Control Control {(ft) (£t} ’ (ft) {fps)
35.0 1.0 2.98 0.0 1.51 1.92 1.51 9.81 [ me o
37.0 1.1 3.1 0.0 1.56 1.98 1.56 9.95 )
39.0 1.2 3.23 0.0 l.61 2.03 1.61 10.07
41.0 1.3 3.35 0.0 1.66 2.09 1.66 10.19
43.0 1.4 3.48 0.0 1.71 2.14 1.71 10.3
45.0 1.5 3.69 0.0 1.76 2.19 1.76 10.41
47.0 1.6 3.83 0.0 1.81 2.23 1.81 10.51
49.0 1.7 3.91 0.0 1.87 2.28 1.87 10.61
51.0 1.8 4.07 0.0 1.92 2.32 1.92 10,69 Ay Cotpo
53.0 1.9 4.23 0.0 1.97 2.37 1.97 10.78
55.0 2.0 4.41 0.0 2.02 2.41 2.02 10.85
57.0 2.1 4.58 0.0 2.08 2.45 2.08 10.92
59.0 2.2 4.77 0.0 2.13 2.48 2.13 10.98
61.0 2.3 4.96 0.0 2.19 2.52- 2.19 11,04
63.0 2.4 5.16 0.0 2,25 2.55 2.25 11.08
65.0 2.5 5.36 0.0 2.31 2.59 2.31 11.11
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PIFPE CULVERT ANALYSIS
COMPUTATION OF CULVERT FPERFORMANCE CURVE
February 23, 2001
. PROGR2M INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)....... ... ciiiiienenennns . 2.5
FHWA Chart Number. .. ..o iiiiiinennreenrernancasann P, 1
FHWA Scale Number (Type of Culvert Entrance)............ e 1
Manning's Roughness Coefficient {(n-value)................... 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length {(fEC).....ccoiviiviiiiines T 61.2
Invert Elevation at Downstream end of Culvert (ft}.......... 1,670.36
Invert Elevation at Upstream end of Culvert (ft)....... ceea 1,670.89
Culvert Slope (ft/ft)....... ottt et aeeas e e 0.0087
Starting Flow Rate (CES)............ e ' 21.0
Incremental Flow Rate {(cfs).......... N 1.0
Ending Flow Rate (C£s)......ieevuennn. e Crasseerean ] 36.0
Starting Tailwater Depth (ft)}......... fes e st e e 1.0
Incremental Tailwater Depth (ft)...... f e s et e et . 0.1
Ending Tailwater Depth (L) ..icewerenerorivrennonasnnonsnnns 2.5
COMPUTATION RESULTS
Flow Tailwater ~Headwater (ft) Normal ICritical Depth at Outlet
Rate Depth  Inlet Qutlet Depth Pepth Cutlet Velocity
{cfs) (ft) Control  Control (£t) (ftr) (ft) (fps)
21.0 1.0 2.39 0.0 1.26 1.5¢6 1.26 8.46
22.0 1.1 2.47 0.0 1.3 1.6 1.3 8.56¢~/F0c Care
23.0 1.2 2.55 0.0 1.33 1.63 1.33 B.65
24.0 1.3 2.63 0.0 1.37 .67 1.37 . 8.73
25.0 1.4 2.71 0.0 1.4 1.7 1.4 8.82
26.0 1.5 2.79 0.0 1.44 1.74 1.44 8.9
27.0 1.6 2.88 0.0 1.47%7 1.77 1.47 8.97
28.0 1.7 3.01 0.0 1.51 1.8 1.51 9.05
29.0 1.8 3.12 0.0 1.54 1.84 1.54 9.12
30.0 1.9 3.2 0.0 1.58 1.87 1.58 9.1%
31.0 2.0 3.25 0.0 1.62 1.9 1.62 5.24¢— v Celf
32.0 . 2.1 3.3¢6 0.0 1.65 1.93 1.65 5.3
33.0 2.2 3.46 6.0 1.69 1.96 1.69 9.36
34.0 2.3 3.57 0.0 1.73 1.98 1.73 9.4
35.0 2.4 3.69 0.0 1.77 2.01 1.77 9.45
36.0 2.5 3.8 3.63 1.8 2.04 i.8 9.49
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. ‘ February 23, 2001
) PROGRAM INPUT DATA
DESCRIPTION ' VALUE
Culvert Diameter {(ft).......... ... Crees b isr i 2.83
FHWA Chart Number............. S et ss e ie et ne e 1
FHWA Scale Number (Type of Culvert Entrance).............. . 1
Manning's Roughness Coefficient (n-value)........ccvveennnn. 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (FL)...euuetiurnerirrorearoernsssnasnnenncass ‘ 62.3
Invert Elevation at Downstream end of Culvert (ft).......... 1,676.17
Invert Elevation at Upstream end of Culvert (ft)...... PN 1,676.66
Culvert Slope (ft/ft).......cvvvevon.n e resasacaen e, - 0.0079
Starting Flow Rate (Gfs) ...ttt eatninnennnnne 30.0
Incremental Flow Rate (cfs)........ et ee s bt 2.0
Ending Flow Rate (CES) ... evrnnnnrennnnnnrnaaracsssssvonsass 58.0
Starting Tailwater Depth (ft)........ et e es s 1.0
Incremental Tailwater Depth (FL) ...t iiiiririieennreneennans 0.1
Ending Tailwatexr Depth (ft)........ .t s 2.4
COMPUTATION RESULTS
Flow Tailwater Beadwater (ft) Normal Critical Depth at Outliet
- Rate : Depth Inlet Outlet Depth Depth‘ Outlet Velocity
. {cfs) {ft) Control Contrel (ft) - {EY) ‘ (Et) (fps)
30.0 1.0 2.8 0.0 1.49 1.81 1.49 8.926— B full
32.0 1.1 2.93 0.0 1.55 1.87 1.55 9.06
34.0 1.2 3.07 0.0 1.861 1.93 1.81 9.18
36.0 1.3 3.2 0.0 1.67 1.98 1.67 9.3
38.0 1.4 3.39 0.0 1.73 2.04 1.73 9.42
40.0 1.5 3.57 0.0 1.79 2.09 1.79 9.52
42.0 1.6 3.68 0.0 1.86 - 2.14 1.86 9.61
44.0 1.7 3.83 0.0 1.92 2.1% 1.92 9.69
46.0 1.8 4.01 0.0 1.98 2.24 1.98 9.77
48.0 1.9 4.2 0.0 2.05 2.28 2.05 9.83¢— (A% Caf”
50.0 2.0 4.4 0.0 2.12 2.32 2.12 9.88
52.0 2.1 4.6 0.0 2.2 2.36 2.2 9.92
54.0 2.2 4.82 0.0 2,28 2.4 2.28 9.94
56.0 2.3 5.04 0.0 2.38 2.44 2.38 9,93
58.0 2.4 5.27 4.77 2.5 2.47 2.5 9.85
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 23, 2001
PROGR2M INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft}......civiiiiriennnn F e e et 2.5
FHWA Chart Number..... b h e et m s aeea ettt a e 1
FHWA Scale Number {Type of Culvert Entrance)........... e 1
Manning's Roughness Coefficient (n~value)................... 0.012
Entrance Loss Coefficient of Culvert Opening..... N ’ 0.5
Culvert Length (fL) ...t ittt inrreannniennans e : 61.2
Invert Elevation at Downstream end of Culvert {(ft)........ . 1,688.02
Invert Elevation at Upstream end of Culvert (f&)............ 1,688.24
Culvert Slope (ft/fb) ... innniinerennnas Ceemaaaaaeeaa 0.0038
Starting Flow Rate (cfs)...... et eae et st Sheeaeaa 20.0
Incremental Flow Rate {(cfs).......ovui.- s ee e e 1.5
Ending Flow Rate {cfs)......ouvniinnnnnnn fereresere 41.0
Starting Tailwater Depth {(ft)....... b e e r et e - 1.0
Incremental Tailwater Depth {ft).......cooiiiiii .. 0.1
Ending Tailwater Depth (ft)...ivvennenerninnnrons Ceeeeaaean 2.4
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) NMormal Critical DPepth at = Outlet
Rate Depth Inlet Outlet Depth Depth Outlet :Velocity
{cfs) (ft) ~ Control Control (£t} (£t} (ft) - (fps)
20.0 1.0 2.32 2.44 1.62 1.52 1.52 6.41¢~ Ppe Fulf
21.5 1.1 2.44 2,55 1.7 1.58 1.58 6.59 '
23.0 1.2 2.56 2.66 1.7% 1.63 1.863 6.77
24.5 1.3 2.68 2.77 1.89 1.69 1.69 6.96
26.0 1.4 2.8 2.88 2.0 1.74 1.74 7.34
27.5 1.5 2.95 2.99 2.13 1.79 1.79% 7.32
29.0 1.6 3.13 3.11 2.5 1.84 2.5 5.91
30.5 1.7 3.24 3.23 2.5 1.88 2.5 6.2%
3z2.0 1.8 3.36 3.35 2.5 1.93 2.5 6.52
33.5 1.9 3.52 3.47 2.5 1.97 2.5 6.82
35.0 2.0 3.69 3.6 2.5 2.01 2.5 7.13
36.5 2.1 3.87 3.75 2.5 2,05 2.5 7.44
38.0 2.2 4.06 2.99 2.5 2.08 2.5 7.74
39.5 2.3 4.25 3.12 2.5 2.12 2.5 8.05
41.0 2.4 4.45 3.26 2.5 2.15 2.5 8354 fTax Cap
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 23, 2001

PROGRAM INPUT DATA

DESCRIPTION VALUE
Culvert Diameter (ft)..... e ErEe it 3.0
FHWA Chart Number...... e e et teerae e 1
FHWZA Scale Number (Type of Culvert Entrance)........ e he e 1
Manning's Roughness Coefficient {(n-value)................ PN 0.012
Entrance Loss Coefficient of Culvert Opening......veeveuen.. 0.5
Culvert Length (ft)............. e et e 62.5
Invert Elevation at Downstream end of Culvert (ft).......... 1,689.33
Invert Elevation at Upstream end of Culvert (ft)..... . 1,689.98
Culvert Slope (ft/ft) .. e e i ittt cire i iieeascastsnsannnannn 0.0104
Starting Flow Rate (cfs)....... e it e s as e 35.0
Incremental Flow Rate {cfs)......... Crers e hrar et E i e 2.0
Ending Flow Rate (CES)...ieirnirtienriienissennssnssoresnnnas 63.0
Starting Tailwater Depth (ft)........... P reeai e Caaea 1.0
Incremental Tailwater Depth (fL)..... ...t ineninnnnas 0.1
Ending Taillwater Depth (ft)....... e e 2.4

COMPUTATION RESULTS

Flow Tailwater  Headwater (ft) Normal Critical Depth at  Qutlet

Rate Depth Inlet Outlet Depth Depth Qutlet Velocity

{cfs} (ft) Control Control (ft) (£t} (£t) (£ps)

35.0 1.0 2.98 0.0 1.46 1.92 1.46 10.294— ) pe Larll
37.0 1.1 3.1 0.0 1.5 1.98 1.5 16.43

39.0 1.2 3.22 0.0 1.55 2.03 1.55 10.57

41.0 1.3 3.35 8.0 1.6 2.09 1.6 10.7

43.0 1.4 3.48 0.0 1.65 2.14 1.65 10.82

45.0 1.5 3.68 0.0 1.69 2.19 1.69 10.94

47.0 1.6 3.82 0.0 1.74 2.23 1.74 11.05

49.0 1.7 3.91 0.0 1.7¢ 2.28 1.79 L1.15

51.0 1.8 4.07 0.0 1.84 2.32 1.84 11.28

53.0 1.9 4,23 0.0 1.88 2.37 1.88 11.35

55.0 2.0 4.4 0.0 1.93 2.41 1.93 11.43

57.0 2.1 4.58 6.0 1.98 2.45 1.98 11.51

59.0 2.2 4.77 0.0 2.03 2.48 2.03 11.58

61.0 2.3 4.96 0.0 2.08 2,52 2.08 11.65¢ Mox Cap
63.0 2.4 5.16 0.0 2.13 2.55 2.13 11.71
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 23, 2001
PROGRAM INPUT DATA
DESCRIPTION ) VALUE
Culvert Diameter (ft}.......... o rerasestrerarserr et . 2.0
FHWA Chart NUMbDer, . v v i i i e it in et stnsnras s nannanaroscsonans ) 1
FHWA Scale Number (Type of Culvert Entrance) ...... P 1
Manning's Roughness Coefficient {(n-value).......... e 0.012
Entrance Loss Coefficient of Culvert Opening.......... . 0.5
Culvert-Length (ft)......cciiiiiiiiiiiiiinen Ceseer e v 101.4
Invert Elevation at Downstream end of Culvert (ft) .......... 1,700.99
Invert Elevation at Upstream end of Culvert [ 15 v 1,701.63
Culvert Slope (ft/ft)..... Veeeenranaaes e B e ) 0.0063
Starting Flow Rate (cfs}....... Cererear ittt eat e an ‘e 13.0
Incremental Flow Rate (cfs).......... e ia e Cererae s 1.0
Ending Flow Rate {cfs)........ c.evvnn..n F ettt e, 27.0
Starting Tailwater Depth (ft}.......... e e 1.0
Incremental Tailwater Depth {ft)................ cheeean e 0.1
Ending Tailwater Depth (ft)..... Vet aerrrerarrtaran e 2.4
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Cutlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
{cfs) {ft) : Control Control {£L) {£t) {ft) L (fps)
13.0 1.0 2.02 0.0 1.2 1.3 1.2 6.64 & [ pe 4r I/
14.0 1.1 2.14 0.0 i.26 1.35 1.26 6.74
15.0 1.2 2.25 0.0 1.32 1.4 1.32 6.84
16.0 1.3 2.4 0.0 1.38 1.44 1.38 6.92
17.0 1.4 2.55 0.0 1.45 1.49 1.45 6.99
18.0 1.5 2.64 0.0 1.52 1.53 1.52 7.04
12.0 1.6 2.79 2.76 1.6 1.57 1.6 7.07
20.0 1.7 2.95 2.85 1.69 1.6% 1.69 7.05
21.0 1.8 3.11 2.96 2.0 1.64 2.0 6.68
22.0 1.9 3.29 2.43 2.0 1.68 2.0 7.0
23.0 2.0 3.47 3.5 2.0 1.71 2.0 7.32 4= P QA
24.0 2.1 3.66 3.79 2.0 1.74 2.0 7.64
25.0 2,2 3.85 4.09 2.0 1.76 2.0 7.96
26.0 2.3 4.06 4.4 2.0 1.79 2.0 8.28
27.0 2.4 4.27 4.71 2.0 1.81 2.0 8.59
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PIPE CULVERT ANALYSIS
CCMRUTATION OF CULVERT PERFORMANCE CURVE

February 23, 2001

Cesfacsrd ZES

PROGRAM INPUT DATA
DESCRIPTICN

Culvert Diameter (ft)........ .
FHWA Chart Number. ... .ottt ittt re vt nrenrannasanen PR
FHWA Scale Number {(Type of Culvert Entrance)......veieeernn.
Manning's Roughness Coefficient (n~value)......v.vveeunonn-
Entrance Loss Coefficient of Culvert Opening................
Culvert Length {ft)........ S rd et esearese e ettt nnn
Invert Elevation at Downstream end of Culvert (ft)}..........
Invert Elevation at Upstream end of Culvert (ft}.......vov.o..
Culvert Slope (Ft/Et) ... uurrrnrrinnenneeneeacannrarsanannas

Starting Flow Rate {cfs)....iiieiininrinrnnnns .
Incremental Flow Rate (CES) ... .viiriiiriernnsearoressnennnes
Ending Flow Rate (cfs)........ccuuunn F i r et
Starting Tailwater Depth (Fh).iuevrre v enrnronenrensnecnnns
Incremental Tailwater Depth {(ft).............. ettt e
Ending Tailwater Depth (ft).......ioiiiininiiiiiennrennnans

COMPUTATION RESULTS

So"Cr
VALUE
3.0
i
1
0.012
0.5
62.6
1,711.71
1,712.11
0.0064
35.0
2.0
65.0
1.¢
0.1
2.5
Depth at Qutlet
Outlet Velocity
(fe) {fps)
1.69 8.56¢ Fipeful/
1.75 8.67 .
1.81 8.77
1.87 8.87
1.93 8.55
1.99 9.03
2.05 9.11
2.12 9.17
. 2,19 9.23
2.26 9.27
2.34 9.3
2.42 9.31
2.52 9.3
2,65 9.24
3.0 8.91
3.0 oz < (T Cop

Flow Tailwater Headwater (£t) Normal Critical
Rate Depth Inlet Outlet Depth Depth
(cfs) {ft) Control Control {(ft) {ft)
35.0 1.0 2,98 0.0 1.69 1.92
37.0 1.1 3.11 0.0 1.75 1.98
39.0 1.2 3.23 6.0 1.81 2.03
41.0 1.3 3.36 0.0 1.87 2.09
43.0 1.4 3.49 0.0 1.93 2.14
45.0 1.5 3.69 .0 1.99 2.18
47.0 1.6 3.83 0.0 2.05 2.23
49.0 1.7 3.91 ¢.0 2.12 2.28
51.0 1.8 4.07 0.0 2.19 2.32
53.0 1.9 4,24 0.0 2.26 2.37
55.0 2.0 4.41 0.0 2.34 2.41
57.0 2.1 4.59 0.0 2,42 ©2.45
59.0 2.2 4.77 4.54 2.52 2.48
61.0 2.3 4.96 4.64 2.65 2.52
63.0 2.4 5.16 4.76 3.0 2.55
65.0 2.5 5.37 4.89 3.0 2.59
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 27, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (fh) ..o vererinenrenernnsrinnss et e 2.5
FHWA Chart Number..... .o iiimeneennranannanns fene e b 1
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-v¥alue)..eevireosvvvrnenen. 0.012
Entrance Loss Coefficient of Culvert Opening.....vvesvenves. 0.5
Culvert Length (ft)....uviiiieii i iniintvensesrerenarionsans 61.4
Invert Elevation at Downstream end of Culvert (ft).......... 1,714.22
Invert Elevation at Upstream end of Culvert (ft)............ 1,714.85
Culvert Slope (ft/ft).......viiieiinennnnn. e et 0.0119%
Starting Flow Rate (CLS) i.iiiitivsvionnirivoanasrnrenrannnanns 22.0
Incremental Flow Rate (cf5)......c.civviiiinnn, A - 2.0
Ending Flow Rate (Cfs) ... v iiniiniii it sanerntannans 52.0
Starting Tailwater Depth {(ft)........ e e rames s e 1.0
Incremental Tailwater Depth {(ft)....... ... cuviiiiiinnennn. 0.1
BEnding Tailwater Depth (ff)....v.vir ittt i 2.5
COMPUTATION RESULTS
¥Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Qutlet: Depth Depth Outlet Velocity
(cfs) {£t) Control Controli (ft) {ft}) (Et) {fps) _
22.0 1.0 2.47 6.0 1.18 1.6 1.18 9.63< F%;zg4ﬁllf
24.0 1.1 2,63 0.0 1.24 1.67 1.24 9.85
26.0 1.2 2.79 0.0 1.3 1.74 1.3 10.05
28.0 1.3 3.0 0.0 1.36 1.8 1.36 10.22
30.0 1.4 3.2 0.0 1.42 1.87 1.42° 10.39
32.0 1.5 3.35 0.0 1.48 1.93 1.48 10.55
34.0 1.6 3.57 0.0 1.54 1.98 1.54 10.68
36.0 i.7 3.8 0.0 1.6 2.04 1.6 10.81
38.0 1.8 4.05 0.0 1.67 2.08 1.67 10,92
40.0 1.9 4.3 0.0 1.73 2.13 1.73 11.02
12.0 2.0 4.57 0.0 1.8 2.17 1.8 11,11 (T Cap
44.0 2.1 4.86 0.0 1.87. 2.21 1.87 11.18 ' :
46.0 2.2 5.16 0.0 1.94 2.24 1.94 11.23
48.0 2.3 5.47 0.0 2.03 2.27 2,03 11.25
50.0 2.4 5.79 0.0 2,13 2.3 2.13 11.22
52.0 2.5 6.13 5.23 2.3 2.32 2.3 11.01
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright {c) 1996
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 20, 2001

PROGRAM INPUT DATA

DESCRIPTION VALUFE
Culvert Span (Fh) ... ittt ettt e i ir s e s e te e e e rasaenennns 6.5
Culvert RisSe () ...t iiniininettst e it s aattcaaeannnnens 3.0
FHWA Chart Humber... ... irvrnirsirtneatiranenrnrenrinerons e 8
FHWA Scale Number (Type of Culvert Entrance) ................ 1
Manning's Roughness Coefficient (n-value).........coovnvnnn. 0.012
Entrance Loss Coefficient of Culvert Opening.........c.c..... 0.5
Culvert Length (Fh) ...ttt ioie sttt veet s ar st sannnenarss 61.4
Invert Elevation at Downstream end of Culvert (ft).......... 1,714.22
Invert Elevation at Upstream end of Culvert {ft)............ 1,714.95
Culvert Slope (f&/ft).....cnriiiii ittt 0.0119
Starting Flow Rate {(cfs)........ e erers e e 30.0
Incremental FIlow Rate (CE8) iuu i i iiin s tii it ieee e ansnns 10.0
Ending Flow Rate (CIS)....evrriin e rnnnnnns e 180.0
Starting Tailwater Depth (ft)........... ... .ot e 1.0
Incremental Tailwater Depth (ft).......... ..., 1.0
Ending Tailwater Depth (£f) .. iisnnirienennannn 11.0

COMPUTATION RESULTS

Flow Tailwater  Headwater {(ft) Normal Critical Depth at cutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity

{(cfs) (ft) Control Control (ft) (£t (ft) (fps)

80.0 1.0 2.68 0.0 1.06 1.68 1.086 11.62

90.0 2.0 2.91 0.0 1.14 1.81 1.14 12.09
100.0 3.0 3.13 2.98 1.23 1.9%4 1.23 12.52
110.0 4.0 3.34 4.13 1.31 2.07 3.0 5.64
120.0 5.0 3.62 5.3 1.39 2.2 3.0 6.15
130.0 6.0 7.1 oL 1747 2032 3.0 5.67 /ﬁcﬁ/ﬁ,ﬂe‘
140.0 7.0 4.4 7.67 1.55 2.43 3.6 7.18 -
150.0 8.0 4.69 8.88 1.62 . 2.55 3.0 V6o  289SHS [ota/
160.0 9.0 5.0 10.1 1.7 2.66 3.0 g.21
170.0 10.0 5.34 11.34 1.77 2.77 3.0 8.72
180.0 11.0 5.69 12.59 1.84 2.88 3.0 9.23
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 27, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)..... .o . s 3.17
FHWA Chart Number. . ..o .ottt iesrernseanrnsasannsanansan . 1
FHWA Scale Number {(Type of Culvert Entrance).........cecee.n 1
Manning's Roughness Coefficient {n-value). et e 0.012
Entrance Loss Coefficient of Culvert Opening ................ 0.5
Culvert Length (Fl) ...ttt ittt i ra e st essnss 114.0
Invert Elevaticon at Downstream end of Culvert (ft).......... 1,760.46
Invert Elevation at Upstream end of Culvert (ft)............ 1,761.0
Culvert Slope (ft/ft) ... vt ieenenannnn eseraen 0.0047
Starting Flow Rate (CES}..iuiiiiininenenenerrrarrnennnnnaans 39.0
Incremental Flow Rate (CES) ... ittt ireriiiveresvsinesnns 2.0
Ending Flow Rate [CES)..viviiiiere et sninnsncnsonsnns e 69.0
Starting Tailwater Depth (£t} ...t ennreeernennrannnnans 1.0
Incremental Tailwater Depth (ft)......ciit i nnnnnn e e 0.1
Ending Tailwater Depth (ft)........c. ittt iieriinntnnnannnnn 2.5
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Qutlet Depth Depth Qutlet Velocity
(efs) (ft) Control Control (£t) (ft) (ft) (fps)
39.0 1.0 3.09 0.0 1.91 2.0 1.91 7.84
41.0 1.1 3.2 0.0 1.98 2.05 1.98 7.92\‘-—F’f’eﬁf//(‘a7cﬁf°'/@J
43.0 1.2 3.32 0.0 2.04 2.1 2.04 8.0
45.0 1.3 3.43 0.0 2.11 2.15 2.11 8.07
47.90 1.4 3.54 0.0 2.18 2,2 2.18 8.14
45%.0 1.5 3.66 0.0 2.25 2.25 2.25 8.19
51.0 1.6 3.85 3.9 2.32 2.29 2.29 8.33
53.0 1.7 4.0 3.99 2.4 2.34 2.4 8.28
55.0 1.8 4,1 4.09 2.48 2.38 2.48 8.31
57.0 1.9 4,19 4.18 2.57 2.42 2.57 8.32
59.0 2.0 4.34 4.28 2.67 2.46 2.67 8.31
61.0¢ 2.1 4,49 4.39 2.81 2.5 2.81 8.24
63.0 2.2 4.65 4.5 3.17 2.54 3.17 7. 98— 1o Qupo C02t? )
65.0 2.3 4.82 4.62 3.17 2.58 3.17 8.24
67.0 2.4 4,98 4.75 3.17 2.61 3.17 8.49
69.0 2.5 5.16 4.88 3.17 2.65 3.17 8.74
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
Februvary 27, 2001
PROGRAM INFUT DATA
DESCRIPTION i VALUE
Culvert Diameter (ft)....c i renncninnnnns it 2.5
FHWA Chaxt Number........ f e ee e aa et e st 1
FHWA Scale Number (Type of Culvert Entrance) vev.veeeeeennnnn L
Manning's Roughness Coefficient (n-value}...... Cet e e 0.012
Entrance Loss Coefficient of Culvert Opening....... e eeeeren 0.5
Culvert Length {(ft)...... bbb e et ae e nt e heeen 61.2
Invert Elevation at Downstream end of Culvert (ft).......... 1,761.24
Invert Elevation at Upstream end of Culvert (ft).......... . i,761.28
Culvert Slope (ft/ft)....vvvvivnennn. e es s et 0.0007
Starting Flow Rate (CES) ..t vrmr it iniienerinneann S 20.0
Incremental Flow Rate (cfs)...... Crhaaaans Casrararasacans . 2.0
Ending Flow Rate (cfs)....civreeuanennn. N e e 54.0
Starting Tailwater Depth (ft).......... et enae e 1.0
Incremental Tailwater Depth (ft)........ er e e 0.1
Ending Tailwater Depth (ft}....c.eniieniiiiiiiinennn. e 2.7
COMPUTATION RESULTS
Flow Tallwater  Headwater (ft} Normal Critical Depth at  Outlet
Rate Depth :Inlet Outlet Depth Depth Outlet Velocity
{cfs) (ft) Control Control (ft) (£t) {ft) (fps)
20,0 1.0 2.32 2.48 2.5 1.52 1.52 6.41 & /722 £eif
22.0 1.1 2.48 2.64 2.5 1.6 1.6 6.65
24.0 1.2 2.64 2.79 2.5 1.67 1.67 6.9
26.0 1.3 2.8 2.95 2.5 1.74 1.74 7.14
28.0 1.4 3.02 3.12 2.5 1.8 1.8 7.38
30.0 1.5 3.21 3.29 2.5 1.87 1.87 7.63
32.0 1.6 3.37 3.47 2.5 1.93 1.93 7.88
34.0 1.7 3.58 2.93 2.5 1.98 2.5 6.93
36.0 1.8 3.81 3.06 2.5 2.04 2.5 7.33
38.0 1.9 4.06 3.18 2.5 2.08 2.5 7.74
40.0 2.0 4.32 3.3 2.5 2.13 2.5 B.15
42.0 2.1 4.59 3.44 2.5 2.17 2.5 8.56
44.0 2.2 4.87 3.56 2.5 2.21 2.5 8.96
46,0 2.3 5.17 3.7 2.5 2,24 2.5 9.37
48.0 2.4 £.48 3.85 2.5 2.27 2.5 9.78
50.0 2.5 5.8 5.65 2.5 2.3 2.5 10.19
52.0 2.6 6.14 6.01 2.5 2.32 2.5 10.50¢— ~7ae oo
54.0 2.7 6.49 6.38 2.5 2.34 2.5 11.0
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 27, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft}............. feh e Chr e 2.5
FHWA Chart Number.............. e aares e  hise e 1
FHWA Scale Number (Type of Culvert Entrance)...... trr v esans 1
Manning's Roughness Coefficient (n-value)............ Ceeeees 0.012
Entrance Loss Coefficient of Culvert Opening......... cre e 0.5
Culvert Length (ft)......cciiiirmmaiiin i, eereaenaas - 6L.1
Invert Elevation at Downstream end of Culvert (ft).......... 1,764.04
Invert Elevation at Upstream end of Culvert (ft)......ee.n.. 1,764.98
Culvert Slope {ft/ft)........ heeareee e s chreeaaan 0.0154
Starting Flow Rate {cfs)....... Sl e erae ettt 22.0
Incremental Flow Rate (e¢fs).....covenn. s e 1.0
Ending Flow Rate {(cfs)..... i virienrinriinnsnanans ereesei s 37.0
Starting Tailwater Depth {(ft)............... b eees e . 1.0
Incremental Taillwater Depth {(£ft).....ccuiiiii i nnnnnn .1
Fnding Tailwater Depth {(ft).......... e Fer e y 2.5
COMPUTATION RESULTS
Flow Tailwater  Headwater (£ft) Normal Critical Depth at Outlet
Rate Depth 'Inlet Outlet Depth Depth Outlet Velocity
(cfs} {ft} Control Control (£t) (ft} - {fx) {fps)
22.0 1.0 2.46 0.0 1.1 1.6 1.1 10.59€— Pae Lesl/
23.0 1.1 2.54 0.0 1.13 1.63 1.13 10.72
24.0 1.2 2.62 0.0 1.15 1.67 1.15 10.84
25.0 1.3 2.7 0.0 1.18 1.7 1.18 10.95
26.0 1.4 2.79 0.0 1.21 1.74 1.21 11.06
27.0 1.5 2.87 0.0 1.23 1.7 1.23 11.17
28.0 1.6 3.0 0.0 1.28 1.8 1.26 11.27
29.0 1.7 3.11 0.0 1.29 1.84 1.29 11,376~ o w Co f2
30.0 1.8 3.2 0.0 1.32 1.87 1.32 11.46
31.0 1.9 3.2% 0.0 1.3z 1.9 1.34 11.56
32.0 2.0 3.35 0.0 1.37 1.93 1.37 11.64
33.0 2.1 3.45 0.0 1.39 1.96 1.39 11.73
34.0 2.2 3.57 0.0 1.42 1.98 1.42 11.81
35.0 2.3 3.68 0.0 1.45 2.01 1.45 11.89
36.0 2.4 3.8 0.0 1.47 2.04 1.47 11,96
37.0 2.5 3.92 3.31 1.5 2.06 1.5 ©12.04
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BOX CULVERT ANALYSLS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 20, 2001

PROGRAM INPUT DATA

DESCRIPTION . VALUE
Culvert Span (ft)....¢ v e et e e e 10.0
Culvert Rise (Fh) ...ttt i ittt aae st e s e rananena 3.0
FHWA Chart Number....vvv st ineninsnnrarssossssososmnnnnrans 8
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)........... ..., 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (ft).......... ..o et eteaan et 104.6
Invert Elevation at Downstream end of Culvert (ft}.......... 1,6815.25
Invert Elevation at Upstream end of Culvert (ft)............ _ 1,616.44
Culvert Slope (ft/ft)...... i aaare e 0.0114
Starting Flow Rate (CES) .. .iv.iv e rreoronrnonstonnnssnn 200.0
Incremental Flow Rate {(cfs)...... fhsseassean ek raes e 10.0
Ending Flow Rate (Cf8) ... it iiinrinnrtmneaneiannannann,, 300.0
Starting Tailwater Depth (fE) .....uiiir ittt nnnnans 2.0
Incremental Tailwater Depth (ft).......cv et ininnansy 0.2
Ending Tailwater Depth (ft)....... et ae i et 4.0

COMPUTATION RESULTS

Flow Tailwater Headwater {(ft) Normal Critical Depth at Outlet
Rate Depth Inlet Qutlet Depth Depth Outlet Velocity
{cfs) (ft) Control Control (£t) (ft) {ft) (fps)
200.0 2.0 4.1 0.0 1.42 2.32 1.42 14.12
210.0 2.2 4.3 0.0 1.46 2.39 1.4¢6 14.35
220.0 2.4 4.48 0.0 1.51 2.47 1.51 14.57
230.0 2.6 4.68 0.0 1.55 2.54 1.55 14.79
240.0 2.8 4.88 0.0 1.6 2.62 1.6 15.01
250.0 3.0 5.09 3.82 1.64 2.69 1.64 15.21
260.0 3.2 5.3 4.18 1.69 2.76 1.6% 15.41
270.0 3.4 5.53 4.55 1.73 2.83 1.73 - 15,61
280.0 3.6 5.77 4.93 1.77 2.9 1.77 15.79 . M7 25
290.0 3.8 6.01 5.31 1.81 2.97 .81 15.98 ° ZBSeAS /247
300.0 4.0 6.26 5.7 1.86 3.6 1.86 l6.16
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
. February 27, 2001
PROGRAM INPUT DATA
DESCRIPTICN . VALUE
Culvert Diameter (ft).......civiiiiiiiieierannnnorsssnnnnsnss 8.67
FHWA Chart NUumber. . ittt inneianeriasrsvononanssansonannran 2
FHWA Scale Number (Type of Culvert Entrance}.....vvveversnss 2
Manning's Roughness Coefficient (n-value)......cveviererennn 0.027
Entrance Loss Coefficient of Culvert Opening.......cvvsuevns 0.8
Culvert Length (ft)......... et et rear e, 86.1
Invert Elevation at Downstream end of Culvert (ft).......... 1,571.13
Invert Elevation at Upstream end of Culvert (ft)...... PRI i,571.25
Culvert Slope (ft/ft) ..t ittt i iinennnanseccannnananns 0.0014
Starting Flow Rate {(cfs).....civviiviennnnnn eressaeaeaaaas 415.0
Incremental Flow Rate (Cf8)..v.irriniiniire it ennennnss 10.0
Ending Flow Rate (cfs) ...ttt iittnntnnans 685.0
Starting Tailwater Depth (fL)....iviiee ittt ieanranans 1.0
Incremental Tailwater Depth (ft)......vvcveven ettt 0.1
Ending Tailwater Depth (FL)...cvenrerneeerenenrorranannnnnnn 3.7
COMPUTATION RESULTS
Flow Tailwater  Headwater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Outlet Depth Depth Qutlet Velocity
. (cfs) (ft) Control Control (£t) (Ft) (ft) {£ps)
415.0 1.0 7.74 8.67 8.67 5.06 5.06 11.6 €pe Fall
425.0 1.1 7.86 8.8 8.67 5.12 5.12 11.71
435.0 1.2 7.98 8.93 8.67 5.18 5.18 11.81
445.0 1.3 8.09 9.07 B.67 5.25 5.25 11.91
455.0 1.4 8.21 9.2 B.67 5.31 5.31 12.01
465.0 1.5 8.33 9.33 B.67 5.37 5.37 12.11
475.0 1.6 8.45 9.46 B.67 5.43 5.43 12.21
485.0 1.7 B.56 5.59 8.67 5.49 5.49 12.31
495.0 1.8 B.68 9.73 8.67 5.55 5.55 12.41
505.0 1.9 8.8 9.86 8.67 5.6 5.6 12,51
515.0 2.0 8.91 9.99 8.67 5.66 5.66 12.61
525.0 2.1 9.03 10.13 8.67 5.72 5.72 12.71
535.0 2.2 9.14 10.26 8.67 5.77 5.77 12.81
545.0 2.3 9.26 10.4 8.67 5.83 5.83 12.92
555.0 2.4 9.38 10.54 8.67 5.88 5.88 13.02
565.0 2.5 9.49 10.67 8.67 5.94 5.94 13.12
575.0 2.6 9.61 10.81 8.67 5.99 5.99 13.22
585.0 2.7 9.72 10.9¢6 8.67 T 6.04 6.04 13.32
595.0 2.8 9.84 11.1 8.67 6.09 6.09 13.42
605.0 2.9 9.95 11.24 8.67 6.15 6.15 13.52
615.0 3.0 10.27 11.39 8.67 6.2 6.2 13.862
625.0 3.1 10.68 11.54 8.67 6.25 6.25 13,72
635.0 3.2 11.06 11.69 8.67 6.3 6.3 13.83
645.0 3.3 11.43 11.85 g.67 - 6.35 6.35 13.93
655.0 3.4 11.77 12.01 8.67 6.39 6.39 14.03
665.0 3.5 12.09 12.18 8.67 6.44 6.44 14,14
675.0 3.6 12.39 10.37 8.67 6.49 8.67 11.43
685.0 3.7 12.67 10.49 8.67 6.54 8.67 11.6 < f7a% &P
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 27, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft}.......... St b r s e raa ettt 2.0
FHWA Chart NMumber.............. Pt e e et 1
FHWA Scale Number (Type of Culvert Entrance}.........ovsevan. 1
Manning's Roughness Coefficient (n-value)................ v 0.012
Entrance Loss Coefficilent of Culvert Opening..... et e a e aaas 0.5
Culvert Length (ft)..... Cere et et Pereanae Cevveen 117.0
Invert Elevation at Downstream end of Culvert L3 =) RPN, . 1,598.03
Invert Elevation at Upstream end of Culvert {(ft)............ 1,598.3¢6
Culvert Slope (ft/ft).....iiivenenenenns e e 0.0028
Starting Flow Rate (Cfs).....iriiiiiiiii it iieninnnnns ‘e 7.0
Incremental Flow Rate (cfs)...... Pt e e r e sate e 1.0
Ending Flow Rate (¢fs).....ivierenii i, eerraeeas 22.0
Starting Tailwater Depth {ft)...cvviivrmnimininniininennn. . 1.0
Incremental Tallwater Depth (ft)...... e ena e ea e 0.1
Ending Tailwater Depth (ft)........... ..o, Cheeeaes 2.5
COMPUTATION RESULTS
Flow Tailwater  Headwater (ft) Normal Crifical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth OQutlet Velocity
{cEs) (ft) Control Control {ft) (£t} {£t) (fps)
7.0 1.0 1.35 1.4¢6 1.05 .94 1.0 4.486
8.0 1.1 1.46 1.58 1.13 1.01 1.1 4.52
9.0 1.2 1.58 1.69 1.22 1.07 1.2 4.57
i0.0 1.3 1.69 1.8 1.31 1.13 1.3 4.863
11.0 1.4 1.8 1.21 1.41 1.19 1.4 4.68
12.0 1.5 1.91 2.03 1.51 1.24 1.5 4.75 ¢ Bre full (cact ppre.
13.0 1.6 2.03 2.15 1.64 1.3 1.6 4,83
14.0 1.7 2.14 2.28 1.87 1.35 1.7 4.92
15.0 1.8 2.25 2.43 2.0 1.4 1.8 5.04
16.0 1.9 2.41 2.26 2.0 1.44 2.0 5.09
17.0 2.0 2.55 2.92 2.0 1.49 2.0 5.41 A
18.0 2.1 2.64 3.17 2.0 1.53 2.0 5. 73¢—/AIPe fall (zach piPe .
19.0 2.2 2.79 3.43 2.0 1.57 2.0 6.05
20.0 2.3 2.95 3.69 2.0 1.61 2.0 6.37
21.0 2.4 3.12 3.97 2.0 1.64 2.0 6.68
22.0 2.5 3.29 4.2% 2.0 1.68 2.0 7.0
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
February 27, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (fb)....iieiiriniiiii ittt rearanannn 2.0
FHWA Chart Number........... e h e r bt a et 1
FHWA Scale Number (Type of Culvert Entrance)........ Ceree s 1
Manning's Roughness Coefficient (n-value)..........vvnveeun.. 0.012
Entrance Loss Coefficient of Culvert Opening................ 0.5
Culvert Length (ft)..... 0 ieininrererenans Pttt et et 156.6
Invert Elevation at Downstream end of Culvert (ft).......... 1,598.04
Invert Elevation at Upstream end of Culvert (ft)............ 1,598.72
Culvert Slope (FL/ft).c.uer it icnennancecennnanenanaanns 0.0043
Starting Flow Rate (CES)...iernnriinn i it iiicnnnenn. P 16.0
Incremental Flow Rate (Cfs) ..t trnineinsnnnsonnns 1.0
Ending Flow Rate (CEs)...vir et iineininnscnnrnnnnns 25.0
Starting Tailwater Depth {ft)...." it iinnnnn raar s 1.0
Incremental Tailwater Depth (ft). ...ttt ennas 0.1
Ending Tailwatexr Depth {ft)....... e et e r b a b 2.5

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

. Rate Depth Inlet Qutlet Depth Depth Outlet Velocity
. (cfs) (ft) Control Control (£t) (£t} (£t) (£ps)
10.0 1.0 1.69 1.82 1.14 1.13 1.13 5.45
11.0 1.1 1.8 1.92 1.21 1.19 1.19 5.65 - .
12.0 1.2 1.9 2.02 1.28 1.28” 1.24 5.84¢ Fpe ﬁ///é?acfv/ﬁ’q”e/
13.0 1.3 2.03 2.12 1.36 1.3 1.3 6.01
14.0 1.4 2.14 2.22 1.44 1.35 1.4 5.96
15.0 1.5 2.25 2.32 1.53 1.4 1.5 5.93
16.0 1.6 2.41 2.42 1.62 1.44 1.6 5.94
17.0 1.7 2.55 2.54 ©1.76 1.49 1.76 5.82
18.0 1.8 2.64 2.69 2.0 1.53 1.8 6.04
19.0 1.9 2.79 2.43 2.0 1.57 2.0 6.05 .
20.0 2.0 2.95 3.31 2.0 1.61 2.0 6.37
21.0 2.1 3.11 3.61 2.0 1.64 2.0 6. 6oartore Copp (SECEHT PIPE
22.0 2.2 3.29 3.93 2.0 1.68 2.0 7.0
23.0 2.3 3.47 4.25 2.0 1.71 2.0 7.32
24.0 2.4 3.66 4.58 2.0 1.74 2.0 7.64
25.0 2.5 3.86 4,93 2.0 1.76 2.0 7.96
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFCRMANCE CURVE
March 20, 2001
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Span {(ft). ...ttt anenraneens fe e : 10.0
Culvert Rise (fh)...ui it intneentrsorsrarenrrneacasssosnrnns 3.0
FHWA Chart Number........... et i e h s s et 8
FHWA Scale Number (Type of Culvert Entrance}................ 1
Manning's Roughness Coefficient (n-value)................. .. 0.012
Entrance Loss Coefficient of Culvert Opening..... Y 0.5
Culvert Length (£L) .. r ittt e s s n i 104.6
Invert Elevation at Downstream end of Culvexrt (ft).......... 1,615.25
Invert Elevation at Upstream end of Culvert [ 5 ol TN 1,616.44
Culvert Slope {f0/fL) .. it iiinnnnnrens e e 0.0114
Starting Flow Rate (cfs)...... e ee s aa i et st e e 150.0
Incremental Flow Rate {cCEfs}...ve i it i rrnns 10.0
Ending Flow Rate (cfs})........... e e a s Chaeiens 250.0
Starting Tailwater Depthl (FL)} . e veeeeeenrnnererennses . 1.0
Incremental Tailwater Depth (ft)........ et e e 1.0
Ending Tailwater Depth (ft)..ceenn i iiiininennns 11.0
COMPUTATION RESULTS
Flow Tailwater Headwater {ft}) Normal Critical Depth at Outlet
Rate Depth Inlet Qutlet Depth Depth Outlet Velocity
{cfs) (£t) Control  Control (£t (£t) (ft) {fps}
150.0 1.0 3.08 0.0 1.17 1.91 1.17 12.78
160.0 2.0 3.22 0.0 1.22 2.0 1.22 13.07
170.0 3.0 3.36 2.4 1.27 2.08 1.27 13.35
180.0 4.0 3.49 3.85 1.32 2.16 3.0 e.gg T Chpo
1%0.0 5.0 3.82 4.97 1.37 2.24 3.0 6.3
200.0 6.0 4.1 6.1 1.42 2.32 3.0 6.67
210.0 7.0 4.3 7.23 1.46 2.39 3.0 7.0
220.0 8.0 4,48 8.37 1.51 2.47 -3.0 7.33
230.0 9.0 4.68 9.51 1.55 2.54 3.0 7.67
240.0 10.0 4,88 10.66 1.6 2.62 3.0 8.0
250.0 1%.0 5.09 11.82 1.64 2.69 3.0 8.33
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Spook Hill ADMS Update August 9, 2001
Flood Control District of Maricopa County W/P # 99989
FCD 99-43

McDowell Road Alignment

From Level [ analysis, Option MDIB, estimate costs for entire option based on sample segment (Sossaman to Hawes)

Earthen Channel Option MD2E-From
Level I Analysis $15,151,877
Earthen Channel Estimate for McDowell
Rd, Sossaman to Hawes Rd (1 mile) $5,891,194
Total earth channel cost assuming 1,52
Imiles of earth channel $8,954,614
Cost of option MD1B which is not
Iassociated with channel construction $6,197,263
Additional Compared 1o
Option Sample Segment Cost| Estimated Total Cost CMP Cost
Earthen Channel $5,891,194 $15,151,877 $4,288,076
RGRCP $3,884,222 $12,101,281 $1,237,480
Box Culvert with Roughness Elements $3,792,525 - $11,961,901 $1,098,100
CMP Type Il Aluminized Slurry Backfiil $3,070,091 $10,863,801 $0
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Wood/Patel

Spook Hill ADMS Update May 15, 2001
Flood Conirol District of Maricopa County WP # 99989
FCD 99-43
McDowell Road Alignment
Sossaman Road to Hawes Road
Landscaped Earthen Channel Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Channel Excavation $400  CY 55,103 $220,412
2 Drop Structures $310 cY 3,327 $1,031,314
3 Culverts $310  CY 1,389 $430,590
SUBTOTAL MAJCR ELEMENTS 51,682,316
CONTINGENCIES:
Construction 35% $588,811
Engineering 7% $117,762
Construction Admin 6% $100,939
TOTAL MAJOR ELEMENTS $2,489,328
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Landscaping $1.10 SF 363,053 $399,358
\
2  Fence . ’ $12 LF 10,560 $126,720
3 Utility Relocations (W & S) $8,000 EA 2 $16,000
SUBTOTAL ADDITIONAL ELEMENTS $542.078
CONTINGENCIES:
- Construction 35% $189,727
Engineering 7% $37,945
Construction Admin 6% $32,525
TOTAL ADDITIONAL ELEMENTS $802,276
LAND ACOUISITION:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Channel Land Acquisition $118208  AC 17.59 $2,079,272
2 Basin Land Acquisition $24,197 AC $0
SUBTOTAL LAND ACQUISITION $2,079,272
"CONTINGENCIES : 25% $519,818
TOTAL LAND ACQUISITION $2,599,090
TOTAL 35,891,194

W:\1999Profects\99989-Spook Hill ADMP Update\Spreadsheets\CostEstimates\dLternative Cost Analysis\Level IMConveyance cost analysis - McKellips &
MeDowell xls-Earthen Charnel




Spook Hill ADMS Update August 9, 2001
Flood Control District of Maricopa County W/P # 99989
FCD 99-43

McKellips Road Alignment

From Level [ analysis, Option MK2E, estimate costs for entire option based on sample segment.

Earthen Channel Option MK 2E-From

W:A1999Projects\99989-Spook Hill ADMP Update\Spreadsheets\CostEstimates\Alietnative Cost Analysis\.evel INConveyance cost analysis - McKellips & McDowell.xis-McKellips Costs

Level 11 Analysis $4.673,708
Earthen Channcl Estimate for McKellips
Rd (Segmenis 4, 5, 6, 7, 8; 9, & 10} Length
= 5400 &t $1,425,593
Total carth channel cost assuming 5400
feet of earth channel $1,425,593
Cost of option MKZE which is not
|associated with channel construction $3,248.115
McDowell Reach McKellips Reach
- Box Culvert with CMP Type II Aluminized
Earthen Channel RGRCP Roughness Elements Slurry Backfill Earthen Channel
Cost of Major Elements for the McDowell
Reach (5280 feet) $2,489,828 $3,211,004 $3,119,307 $2,396,873 NA
Major elements adjusted to McKellips
Reach costs (5280 feet) $700,277 $903,112 $877,322 $674,133 $700,277
Cost of Major Elements adjusted to 5400
. |feet of reach length $716,193 $923,637 $897,261 $689,455 $716,193
Cost of Additional Elements (5400 feet) NA $375,866 $375,866 $375,866 $537,729
Cost of Land Acquisition (5400 feet) NA $312,652 $312,652 $312,652 $171,671
Total Adjusted Cost (5400 feet) NA $1,612,156 $1,585,779 $1,377,973 $1,425,593
Additional Compared
Option Sample Segment Cost Estimated Total Cost to CMP Cost
Earthen Channel $1,425,593 $4.673,708 $47.620
. |[RGRCP $1.612,156 $4,860,271 $234,183
Box Culvert with Roughness Elements $1,585,779 $4,833,894 $207,806
CMP Type Il Aluminized Slurry Backfill $1,377,973 $4,626,088 30




Wood/Patel

Spook Hill ADMS Update May 15, 2001
Flood Control District of Maricopa County. W/P # 99989
FCD 99-43
McKellips Road Alignment
5400 fect Channel Segment
Landscaped Earthen Channel Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT  QUANTITY AMOUNT
1 Channel Excavation $4.00 cY 19,221 $76,884
2 Drop Structures $310 CY 1,158 ~ $358,980
3 Splitter Structures $60,000 EA 0 $0
4  Culverts $310 CYy © 155 $48,050
5  DBaisn Excavation $4 CcYy 0 $o
SUBTOTAL MAJOR ELEMENTS $483,914
CONTINGENCIES:
Construction 35% $169,370
Engineering % $33,874
Construction Admin 6% $29,035
TOTAL MAJOR ELEMENTS $716,193
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT  QUANTITY AMOUNT
! Landscaping (Channel & Basins) $1.10 SF 212,482 $233,730
2 Fence $12 LF 10,800 $129,600
3 Utility Relocations (W & S) $8,000 EA 0 50
SUBTOTAL ADDITIONAL ELEMENTS $363,330
CONTINGENCIES:
Construction 35% $127,166
Engineering ' 7% $25,433
Construction Admin 6% $21,800
TOTAL ADDITIONAL ELEMENTS $537,729
LAND ACQUISITION:
ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT
1 Channel Land Acquisition - $21,492 AC 6.39 $137,337
2 Basin Land Acquisition $14,300 AC 0.0 $0
SUBTOTAL ILLAND ACQUISITION $137,337
CONTINGENCIES : 25% $34,334
TOTAL LAND ACQUISITION $171,671
TOTAL 31,425,593

W\ 999Projects\99989-Spook Hill ADMP Update\Spreadsheets\CosiEstimates\ALternative Cost Analysis\Level 11 \Conveyance cost analysis - McKellips & McDowell xis-
Earthen Channel (McKellips)
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Spaok Hill ADMS Updarte August 9, 2001
Flood Control District of Maricopa County W/P # 99989
FCD 99-43
Cost Analysis for Conveyance Materials on McDowell & McKellips Roads
McDowell Road McKeliips Road
Estimated Total [ Additional Compared § Estimated Total | Additional Compared
Cost to CMP Cost Cost to CMP Cost

Earthen Channel $15,151,877 $4,288,076 $4,673,708 $47,620

RGRCP $12,101,281 $1,237,480 $4.860,271 $234,183

Box Culvert with Roughness Elements $11,961,901 $1,098,100 $4,833,894 $207,806

CMP Type II Aluminized Slurry Backfill $10,863,801 $0 $4,626,088 $0

W\1999Projacts\89989-Spook Hill ADMP Update\Spreadsheets\CostEstimates\ALternative Cost Analysis\Leved \Conveyance cest analysis - McKellips & McDowe!l xIs-Total Costs
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' Wood, Patel & Associates, Inc.

Offline Basin Parameters

Alternative Name:
Option Name:
" Basin Name:
Items Hydrograph

Name

Inflow C380

Bypass DD380

Div, Flow 3808

Bleedoff SS380

Total D/S Flow CC380

Alternative Name:

Option Name:

Basin Name:

Trems Hydrograph

Name

Inflow C380

Bypass DD380

Div, Elow 3808

Bieedoff 88380

Total D/S Flow CC380

W:A1999Projects\99989-Spook Hill ADMP Update\Hydrology\Level2\Offline. wb3

Non-Jurisdictional

N4

S8380

Peak Flow Volume

(cfs) . (Ac-Ft)
4597 1077
1960 976
2637 100
38 100
1998 1077

Non-Jurisdictional
NJI6
SS380

Peak Flow Volume

(cfs) {Ac-Ft)
3382 1410
1975 1375
1407 32

25 32
2000 - 1410

Print Date 27-Apr-01




' Wood, Patel & Associates, Inc.

Offline Basin Parameters

McDowell Road

Alternative Name:
Option Name: MD2E
Basin Name: 5370

Items Hydrograph Peak Flow  Volume

Name (cfs) {Ac-Ft)

Inflow C370 1046 58
Bypass D370 140 24
Div. Flow BS370 906 34
Bleedoff $370 10 34
Total D/S Flow CC370 150 58
Alternative Name: MecDowell Road
Option Name: MD3E
Basin Name: $370

Items Hydfo graph  Peak Flow  Volume

Name (cfs) (Ac-Ft)

Inflow C370 1046 38
Bypass D370 140 24
Div. Flow BS370 906 34
Bleedoff 8§370 10 34
Totat D/S Flow

CC370

W:\l999?rojects\99989-8pook Hill ADMP Update\Hydrology\Level2\0ffline.wb3

e

150 58

%0 K’”ﬁwl Wy
S415A

54158

Hydrograph Peak Flow Volume HydrographPeak FI?% Volume
(cfs)

Name {cfs) . (Ac-Ft) Name (Ac-Ft)
C415B 973 65 C415A 1570 194
£
D415B 190 32 D415SA 51240, 180
BS415B 783 - 34 BS415A / 730 \‘% 14
$415B 10 34 S415A / 5 v 14
CC415B 200 65 CC41SA 1245  ° 194
r"f.(‘
$415C

Ne BAsun
\\\8415A
Flovg/\//;ume

Hydrograph Peak Flow Volume Hydrograph Pxﬂ%{

" Name (cfs)  (Ac-F)  Name 5 (Ac-FY)
&

C415C 973 65 C415A 1974 200

D415C 190 34 D415SA A 1240 % 182
BS41SC 783 32 BS41§9f' B4 N 18
$415C 0 32 s415A 5 \18

CC415C 200 65 Geisa 1245 260

3 Y

£

Print Date 27-Apr-01




' Wood, Patet & Associates, Inc.

Offline Basin Parameters

Alternative Name: McKellips Road
Option Name: MK2E
Basin Name: $8340B $8380B
Items Hydrograph PeakFlow  Volume Hydrograph PeakFlow  Volume
Name {cfs) {Ac-Ft) Name (cfs) (Ac-Ft)
Inflow C340B 3954 14 C380B 986 75
Bypass DD340B 18 8 DD380B 85 32
Div. Flow BS340B 376 6 BS380B 900 44
Bleedoff S8340B . 2 6 85380B 15 44
Total D/S Flow CC340B 20 14 CC380B 100 75
Alternative Name: McKellips Road
Option Name: MK1C
Basin Name: $8340B
Items Hydrograph PeakFlow  Volume
Name (cfs) {Ac-Ft)
Inflow C340B | 394 14
Bypass DD340B 18 8
Div. Flow BS340B 376
Bleedoff 88340B 2 6

Total D/S Flow CC340B | 20 14

" RY 999Pr0jects\99989-8p00k Hill ADMP Update\Hydrology\L.evel2\Offtine. wb3 ' Print Date 27-Apr-01




v Spook Hill ADMS Update - April 12, 2001
Flood Control District of Maricepa County W/P # 99989
FCD 99-43

McDowell Road Alignment

From Level I analysis, Option MD1B, estimate costs for entire option based on sample segment (Sossaman to Hawes)

Earthen Channel Option MD1B-From :
Level I Analysis ' $17,420,000
Earthen Channel Estimate for McDowell
Rd, Sossaman to Hawes Rd (1 mile) . $5,875,881
Total earth channel cost assuming 1.75
miles of earth channel ‘ $10,282,792]
Cost of option MD1B which is not
associated with channel construction $7,137,208

: Additional Compared

Option Sample Segment Cost | Estimated Total Cost to CMP Cost

Earthen Channel $5,875,881 $17.420,000 $6,522,098] -
RGRCP $3,884,222 $13,934,596 $3,036,694
Box Culvert with Roughness Elements $3,792,525] $13,774,126 $2,876,224
CMP Type II Aluminized Shury Backfill 52,148,968 $10,897,902 $0




Wood/Patel

Spook Hill ADMS Update
Flood Control District of Maricopa County
FCD 99-43

April 4, 2001
W/P # 99989

McDowell Road Alignment
Sossaman Road to Hawes Road

Landscaped Earthen Channel Option

MAJOR ELEMENIS:

UNITPRICE UNIT QUANTITY  AMOUNT

ITEM DESCRIPTION
"1 Channel Excavation _ £4.00 CY 55,103 §$220,412
2 Drop Structures $310 cy 3,327 $1,031,314
3 Culverts $310 CY 1,389 $430,590
SUBTOTAL MAJOR ELEMENTS $1,682,316
CONTINGENCIES: : _
Construction 35% $588,811
Engineering 1% $117,762
Construction Admin 6% $100,939
TOTAL MAJOR ELEMENTS $2,489,828
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY = AMOUNT
1  Landscaping §1.10 SF © 363,053 '$399,358
2 Fence $12 LF 10,560 $128,720
3 Utility Relocations (W & $) -~ $8,000 EA 2 $16,000
SUBTOTAL ADDITIONAL ELEMENTS $542,078
CONTINGENCIES:
Construction 35% $189,727
. Engineering 1% $37,945
Constrizction Admin 6% $32,525
TOTAL ADDITIONAL ELEMENTS $802,276
LAND ACOUISITION:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Channe] Land Acquisition $201,268 AC 10.27 §2,067,022
2  Basin Land Acquisition $28,280 AC $0
SUBTOTAL LAND ACQUISITIGN $2,067,022
CONTINGENCIES : 25% $516,756
TOTAL LAND A CQUISITION $2,583,778
TOTAL $5,875,881

WAI 999 Projects\99989-Spook Hill ADMP Upda.re\fpread.rlzeeu\Co.r.'Esnma!e:\AI.tematwe Cost AnalysisLevel INUcDowell - Sossaman to Hawes CMP cost

Analysis.xls-Earthen Channel




i Spook Hill ADMS Update ' April 4, 2001
' - Flood Centrol District of Maricopa County : - W/P # 99989

FCD 99-43

Py

McDowell Road Alipnment
Sossaman Road to Hawes Road

RGRCP Pipe Option
MAJOR ELEMENTS:
ITEM DESCRIPTION UNITPRICE UNIT  QUANTITY AMOUNT
1 132" RCP Pipe (Non-Std Length) $762 LF 99 $75308
2 126" RCP Pipe (Non-Std Length 7 LF 66 $46,939
3 120" RCP Pipe (Non-Std Length) 5658 LF 75 $49,350
4 114" RCPPipe ) $445 LF . 1,155 | 8513973
"S5 114" RCP Pipe (Non-Std Length) $£823 ‘LF ‘ 5% T R6T15T
& 108" RCPPipe £407 - LF 564 $229,548
7 108" RCP Pipe (Non-Std Length) $570 LF 70 539,886
§ 102" RCPPipe $349 LF 551 $192,299
9 95" RCPPipe $295 LF 513 $169,035
10 96" RCP Pipe (Non-S1d Length) $413 LF 149 $61,537
i1 90" RCP Pipe $262 LF 554 £145,148
13 78" RCPPipe $200 LF 1,081 $216,200
14 96" (78" L.D.) Diss. Ring $1,025 EaA 45 $46,125
15 108" (90" LD.) Diss. Ring $1,300 EA 18 523,400
16 114" (96" 1.D.) Diss. Ring . $1,450 EA 14 o 520300
17 120" (102" LD D:ss Ring 51,600 EA 17 327200
i 18 126" (108" LD.) Diss. Ring $1,500 EA 15 $28,500
19 132" (114" LD.) Diss. Ring $2,200 BA 20 544,000
20 Export . CY j0
21 Manholes $6,000 EA 34 $204,000
SUBTOTAL MAJOR ELEMENTS $2,169,598
CONTINGENCIES: ’
Construction T35 $759,359
Engineering 1% 5151872
Ceonstruction Adimin 6% $130,176
TOTAL MAJOR ELEMENTS $3,211,004
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNITPRICE  UNIT QUANTITY AMOUNT
1 Landscaping 110 SF 211,206 $232,320
2 Fenee $12 IF . 0 $0
3 Utility Relocations (W & S) $3000  EA 2 $16,000

&

SUBTOTAL ADDITIONAL ELEMENTS $248.320

CONTINGENCIES:

_ Construction , 35% $86,912
Engincering 7% $17,382
Construction Admin 6% 514,899
TOTAL ADDITIONAL ELEMENTS $367,514
LAND ACOUISITION:
ITEM DESCRIPTION UNITPRICE  UNIT  QUANTITY _ AMOUNT
1 GyAXand Acquisition $87,120  AC 2.42 5210,830
2 Basin Land Acquisition $28,280 AC 0.00 50
SUBTOTAL LAND ACQUISITION $219,830
CONTINGENCIES : 459, 594,874
TOTAL LAND ACQUISITION $305,704

TOTAL $3,884,222




Wood/Patel

, Spook Hill ADMS Update April 11,2001
% .Flood Control District of Maricopa County W/P # 99989
. FCD 99-43 ‘ ' '
McDowell Road Alignment
Sossaman Road to Hawes Road
Box Culvert Option
MAJOR ELEMENTS.
ITEM DESCRIPTION UNITFRICE UNIT QUANTITY AMOUNT
1 10" x 7 Box Culvert $£300 CY 3.546 . $1,063,656
2 10" x 4" Box Culvert $300 CY 2,909 $872,784
3  Export - $7 .. CY 17,600 $123,200
4  Manholes™ - $6,000 EA 8 $48,000
SUBTOTAL MAJOR ELEMENTS $2,107,640
CONTINGENCIES:
Construction 35% $737,674
Engineering % $147,535
Construction Admin 6% $126,458
TOTAL MAJOR ELEMENTS 83,119,307
ADDITIONAL ELEMENTS:
ITEM DESCRIPTION UNIT PRICE. UNIT QUANTITY AMOUNT
1 Landscaping $1.10 SF 211,200 $232,320
\...---"E
2 Fence $12 LF 0 $0
3 Uility Relocations (W & S) $8,000 EA 2 $16,000
SUBTOTAL ADDITIONAL ELEMENTS $248,320
CONTINGENCIES: -
Construction 35% $86,912
Engineering 7% $17,382
Construction Admin 6% $14,899
TOTAL ADDITIONAL ELEMENTS $367,514
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Channel Land Acquisition $87,120 AC 242 $210,830
2 Basin Land Acquisition $28,280 AC 0.00 50
SUBTOTAL LAND ACQUISITION $210,830
CONTINGENCIES : 45% $94,874
N TOTAL LAND ACQUISITION $305,704
TOTAL 53,792,525




Wood/Patel

Spook Hill ADMS Update April 4,2001
N Flood Control District of Maricopa County W/P # 99989
) FCD 99-43
MeDowell Road Alignment
Sossaman Road to Hawes Road
CMP Pipe Option
MAJOR ELEMENTS:
ITEM DESCRIFTION UNITPRICE UNIT QUANTITY AMOUNT

1 114" CMP Pipe $359 LF 660 $236,940

2 108" CMP Pipe $292 LF 1,320 $385,440

3 102" CMP Pipe 3278 LF 660 5183,480

4 96" CMP Pipe $262 LF 660 $172,920

5 90" CMP Pipe 5238 LF 1,320 $314,160

6 84" CMP Pipe $224 LF 660 $147,840

7  Export - $7 CY 18,676 $130,729

8  Manholes $6,000 EA 8 $48,000
SUBTOTAL MAJOR ELEMENTS $997,129

CONTINGENCIES: .

Construction 35% $348,995

Engineering 7% $69,799

Construction Admin 6% $59,828

TOTAL MAJOR ELEMENTS $1,475,751

CMP Atuminlzed Type Il with Concrete Invert and with slurry backfil to 1” over top of pipe

ADDITIONAL ELEMENTS:
ITEM- DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1  Landscaping $1.10 SF 211,200 $232,320
2  Fence $12 LF 0 $0
3 Utlity Relocations (W & 8) $8,000 EA 2 $16,000
SUBTOTAL ADDIT-iON}\L ELEMENTS $248,320
. CONTINGENCIES:
Construction 35% $86,912
Engineering 7% $17.382
Construction Admin 6% $14,899
TOTAL ADDITIONAL ELEMENTS $367,514
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Channel Land Acquisition $87,120 AC 242 $210,830°
2 Basin Land Acquisition 328,280 AC 0.00 $o0
SUBTOTAL LAND ACQUISITION $210,830
CONTINGENCIES : 45% 394,874
TOTAL LAND ACQUISITION $305,704
TOTAL 32,148,968

WAI999 Projects\99989-Spook Hill ADMP Updaté\Spreadshesteracr Fetimats AMrDawsll - Carcnmns 1o Homrsins PASD mmet Aumabuein wbe FVIR R
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 CULVERT VELOCITY
. BY »
INTERNAL ENERGY DISSIPATORS

FAX 117012235620

L

REDUCTION

The designer is olten concerped with
prosible scour of erosion at the outlet
e a drainage culfvert constructed on a
stegp tlope, Such erotion can cawse seri-
tus maintenance, silling and  poiluion
problems, The high velocitv associated
with flaw gn stoep siopes is tho eriticat
parameter in the erovon pngos.,

Recduction of the velacits of such floy. -
s guenerath accomplished by the jormns
tiene o« hvdravic jump. A miractic
e Lomangts shavdoa . g vedngin, flovs

0 veper, Inw seloritg fiove opile insieg

comalorabie pnergy in the resulting (-

bulence. Most outlet protection devices
are essentially stilling basins, designed so
the hvdraulic jump is formed in the basin,

. This anticle describes dissipators inlend-
vl 1o form the hvdeautic jump within
the culvert, thus eliminating costh cuitiv!
siruclures, These dinsipatars are  giryiar
rings spaced along the pipe 3t the dimn-
sirpamy enck. The rings cause a series of
hvdrautie jumips to form in the barrd of
the pipe. resulling in a near oplimum
dissipaiion of eaergy and virtualhe mini-
mum possibie JoLH cnergy at the outie!.

GENERAL

Previous research conducted at

Virginia Polytechnic Institute on
the use of roughness elements in
open channels established that ex-
cess energy in storm water flow-
ing down.steep drainage channels
could be dissipated by construct-
ing roughness elements within the

channel. Since culverts. operating
under inlet control simulate open
channel flow, application of this
type of internal energy dissipation
10 culverts could possibly result in
more efficient utilization of the
culvert barrel and reduced outlet
velocities,

- . ma

wileon bOul‘.V.i'd A arlington, virginia 22200

in August, 1969, the American
Concrete Pipe Association con-
tracted with Virginia Polytechnic
Institute and State University (vPl)
to investigate and determine the
feasibility and applicable design
procedures for using roughness
elements as energy dissipators of
free-surface: flow in circular con-
crete pipe culverts, Results of the
research are published in Highway
Research Recard Number 373
Roughness Elements as Energy
Dissipators of Free-Surface Flow
in Clrcular Plpes. Because of the
criterta of _assuring free surface
flow, full capacity of the conduit
was not realized and necessitated
an increase in pipe size within the
length of culvert In which the
roughness elements are placed.
Based on the 'aboratory and field
observations during this initial re-
search, subsequent tests were con-
ducted for full flow conditions oc-
curring near the outlet end at
maximum design discharge. By
eliminating the criteria of free sor-
face flow and allowing the culvert

| MR
- ~ V 5' ——— I R N o Sl ad
h S ; - el ]
el N e/ ".:' -f: — .
-v:;.. RERCLIOCMS oy L oy MY I 3oy >
L | K T , |
EL.» ENTHANGE'LENGTH-“‘H"L." LENGTH OF ELEMENTSJ '

FIGURE 1. TUMBLING FLOW IN PIPE CULVERT.
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FIGURE 2, ROUGHNESS

" ELEMENT IN PIPE, -
to approach full flow, it was found
velocity reduction could be ef-
fected without an increase in pipe
size. The results of this later re-
search and design procedures for
both the full flow condition and
the free surface flow condition
are presented in the following
paragraphs,
FREE SURFACE FLOW TESTS

The performance characteristics
of dissipator rings were investi-
gated initially in laboratory mod-

els and {ater with a full scale'18- "

inch reinforced concrete pipe pro-
totype. Different numbers of rings
of various cross-sectional dimen-

sions and spacings were tested in -

the &-inch diameter clear plastic
model pipe which could be ad-
justed to any slope from zero to

FILE No.140 0308 ’01 AM 08:38 ID:ND CONCRETE - B.EISEMAN FAX:7014923480

30 percent. An early conclusion
was that only five rings were
necessary to achieve consistent
results. The full scale prototype
was tested at flatter slopes than
the faboratory model because test
tacilities with unlimited guantities
of water were not available within
a reasonable distance of VPI,
Since the objectives of the re-
search were to dissipate energy
and reduce high velocities asso-
ciated with culverts on what are
considered steep siopes, the cul-
verts were operating under infet
control. Accordingly, the flow
characteristics were cbserved to
be one of critical flow at the en-

trance of the pipe with the flow '

accelerating down the length of

the pipe until the first ring, or

roughness element, was reached.
At that point, a hydraulic jump
was formed, with extreme turbu-
lence, The flow then encountered
another roughness element while
stil in an agitated condition from
the first and this pattem of action
was repeated until a cyclic con-
dition was reached, where the

flow conditions over the rough--

ness elements were uniform, Gen-
erally, this cyclic action was at-
tained after the second or third
element. The agitated flow, char-
acterized by a greater depth over

21w, e

FIGURE 3. TUMBLING FLOW IN 6-INCH PLASTIC PIPE.
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the element than befare it, a fall
into a valley betwaen the eje-
ments, and a form resembling a
hydravli¢ jump shortly before the

‘next element, Is called twmbling

flow. Thus one cycle Is completed
and the fiow tumbles into the next

_ cycle untif the outlet is reached.

This tumbling flow can only be
established and maintained under
less than full flow conditions. Fig-
ure 3 shows how tumbling flow
with a free flow surface at less
than maximum design discharge
appeared in the 6-inch clear plas-
tic pipe,

FULL FLOW TESTS

During the previous VPI re-
search on open channel flow, it
was observed that if one large dis-
sipator element was placed up-

3

stream i created a large hydraulic

jJump which was maintained by

-the smaller downstream elements.

In applying this observation to
pipe flow at maximum design dis-
charges, it was theorized that the
hydraulic jump at the large up-
stream ring would cause the pipe
to flow full with the smaller down-
stream rings maintaining the full
flow condition,

Several tests of various ring con-
figurations quickly indicated the
soundness of this approach, Sub-

* sequently extended tests for the

full flow condition were made in

the laboratory model with a ring’
" configuration consisting of three

small rings at the exit preceded
by one [arge ring at doiible spac-
ing as Hiustrated in Figure 4. The
three small rings were spaced at
spacing-diameter ratio {L/D) of

1.5 with a ring height-diameter

ratio (K/D) of 0.0625, The large
ring, at double spacing, had a
height ratio K/O of 0.146.
Model tests were run for this
configuration at three slopes of
4.3, 9.3 and 15.2 percent. In order
to compare these moda| tests with
the full scale prototype tasts un-

_der free surface flow, the range

of test flows was equivalent to 10
to 15 cubic feet per second in an
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FIGURE 4. FULL FLOW IN PIPE CULVERT,

TABLE |, TEST RESULTS OF 8-INCH PLASTIC' PIPE.

Yot | Gevs |Omocu| W0 |Drcowme
18-inch dlameter pipe. In all of . 1 ] w2 Joss | T00 | 147
* these larger flows (larger than in- .
dicated by tumbling flow critera), : ' 3 | w2 foms | 700] nr2e
the pipe flowed full at the outlet ‘ :
with the initial hydradlic jump s | w2 jose | oo | s
> varylng in position above the _

leading ring depanding upon the 4 | w2 jom | - Lt
slope and flow rate. In some cases Py el - W
there were siugs of alr moving I Bt boiodl I Bl
unsteadily down the pipe, enter- -

ln% at a vortex in the headwater : § | %2 jome | soo | sy
and moving through regions of ' . . o
full flow in entrained bubbles. In o | lome ]
-such cases, the quantity and o
movement of air through the pipe " 43 |oare | 78 | 108
would Indicate pressures only - ‘

slightly above atmospheric and in- o 12 | Jome | |
let control st} governed. Table 1. ‘ '

details the test data and resuits Bolds e o)

and Tabie Il lists the computa- TABLE 1. CALCULATED PERFORMANCE

_ tions relating the test results to the  ~ OF 18-INCH CONCRETE PIPE,
expected performance of an 18« /

inch diameter prototype pipe. The g Corvmatype | = 0UA 3@ Voruerrsa | oxivay
‘prototype discharge Qu was de-~ N i «:1’ ::; ] Vit | Rasuotion
termined by using a Froude rela- -

tionship for similitude, Qr = Lo ¥*, ; ::; 3 : z : :‘_,

* In all cases except where tumbling ’ ws Jrr | e| am onz s
flow Is noted, the model pipe was - 4 14 - w | aw o -
flowing full at the downstream ' a2 - [»]| on o -
end. Therefore, prototype velocity 4 108 L L ae? "a
Qr was detarmined by dividing . ? 122 bl ol B il om et
‘protatype discharge by prototype $|-W fam [ w] sa | oW | .&s
area, where the prototype area is N ‘: :;: ol il
the area of the pipe at the cutlet. . w ] 20 | . ﬁ om :‘;
minus the decrement in area re- 1 22 |ex | o wo | ose | eon
sulting from the last ring, : » 18 - {nl am 088 .
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FULL FLOW DESIGN
PROCEDURE

Based on the preceding fuil
flow test results, the following de-
sign procedure s suggested:

1. Select required pipe size based
on the hydraulic dasign pro-
cedures presented in Hydraulic
Engineering Clrcular Mos. 3 or
10 prepared by the Federal
Highway Administrition or the

ID:NORTH LAKGTA CONCRETE

2. For cuiverts operating under
inlet control, determine outlat

velocity by means of Man-
ning’s: Formula,

3. I velocity reduction Is desired,

select a roughness element size
for the three downstream rings
with a height-diamster ratio
between 0.06 and 0.09,

FAX 17012235620 PRGE

. The single upstream ring would
then be located at twice this
spacing and sized to be ap-
proximately double the down-
streamn rings.

sectional area at the last down-
stream ring.

, 5. Divide the design discharge by
Concrets Pipe Design Manual 0.06 & K/D éo.og the resultant area determined
published by the American and a spacing-dlameter ratio of in Step 4 to determine the out-
Concréte. Pipe Assoclation, 1.5, VD =15 let velocity.

Example 1,

Givenr Culvert, 36-inch dismeter, Find: Size and spacing of rough- T Solution:

125 feet long, n = 0012, 4%

ness elements for full flow con-. .

slope ditions
Design Q = 60 cfs
AHW = 4.5 feet
FIURK 44
no s 't
apee;
184 iy e
 H } ity Py
o pi i - by
t V1A o
i 71( :
E 148 ! gl
# s o
g : i i
> ns - -
] b Lol
- =
g s
= n‘ X L patond 1§
] . '
= i
3 -
e : 5
v vith siflyagane
&8 it = ik
iE = i
R 7
‘ : »
s =,
P B
=- P -
Y ! a 'y =l & vy ASEETE T
trany X e e e ik BUE SEER e 3
: T Aus ey W T-‘E:.-."i"’?r#i"#ﬂ [ rroriesd
Y =L 23 iha 1 3o b
’I-. L1} e . '.._ "o 100 g WA

CALVERT NICHAROR § 1 CURIC PERT MRS SECOND
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1. Check culvert control

Design Manual

Inlet controf:
HW = 4.4 feet 0.k
Qutlat control: )
HW + Sl = 5.1 feet
HW = 51 — 0.04 X125

HW = 0.7 feet ok,
Therefore, Inlet Control gov-
erns,

© 2. Determine outlet velocity '
" Figure 4, p. 181 Concrete pre
Design Manual

Qun = 145 ¢fs
Vian == 20.5 fps

Figure 18, p. 195 Concrete Pipe

Design Manual

© QufQuan = 60/145 = 0.41
Va/ Voua == 0.94 .
Va = 0.94 X 20.5 = 19.3 ips

3. Velocity reduction desired.
Downstream ring height
© 0.06 & K/D £0.09
Use K = 0.25 feet or 3 inches

Downstream ring spacing
VD =15

Use L = 4.5 feet
Upstream ring height
Use K = 6 inches

Upstream ring spacing
Use | = 9 feet

4. Determine the hydraulic cross-

Figure 44, p. 222 Concrete Pipe

PAGE
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SLOPE OF PIPE IN FEET PER 100 FEET

MouR ¢ % '::mmﬁ mmnmli\.; 4. Determine Hydraulic cross-
, ATION s-0012 sectional ares atlast ring
ﬁ P Pipe diameter = 36 inches
2000 P ns Ring diamater = 30 inches
' A% From Table A-8 (on page 94)
2000 Ao hydraulic cross-sectional area
e L~ 1A =491sq. ft '
“;: . 5. Cutlet Velocity
800 7 w: - v= Qi/A
% e - V = 60/4.91 = 12.2 fps
- : P = Arca. . Therefore, use thres
nZ g ) 1 downstream elements, 3 inches
R 7 2 % > 9 5 “high, spaced 4.5 feet, preceded
T ¢ by one upstream element, 6
12 ¢ 26 inches high, spaced 9 fset as
> i iliustrated.
g. géﬁ e <t i
X n . " 23,
- L .
e 20 . - .
E' » ,.-P" K] K N - ‘ NN T S TR e Puow .
gm “TXEE t =g (g 10 O A .
T T AR M 1 T o »
- . S 16 ° " - AL
- m'/r et g Q o [—; A 2o g
5 8 e o S % L O . -
. : A > LY T A o N : “'-ﬁ"—,/ - /:‘(,.‘-" r—
a A P AN o ‘25‘-. — "j_ [ e . i i f'/"
¥ I ) L I e ’ ——
7 T DOFIE L
2> %r N~ LT [, hd ™ ":!':(r{f ‘I ' ';.[IL':--‘ - 7
e < g At : — e L
e 2¢O i i «zf‘“'“f'ﬁ' L L
1 g T it . HEHE b et
8 . yaR " o s e
Sp—tix VAR e i H g
O - ki 1 I I
& © 8 or 63 oA qgv a8 O) o8 A0 - 48 L§ &3 Le
3 < ] mwmmmm
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FREE SURFACE FLOW
DESIGN PROCEDURE

Based upon the free surface flow
test rasults, the following design
" procedure is suggested:

1.

Select required pipe size based

an the hydraulic design proce-
dures presented in Hydraullc
Engineering Circular Nos. 5 or
10 prepared by the Federal
Highway Administration or the
Concrete Pipe Design Manual
published by the American
Concrete Pipe Association.

. For culverts operating under

inlat control, determine outlet
velocity by means of Manning's
Formula,

3. If velocity reduction Is desired,

select a pipe dlameter within
the following. range:

LI

@ I e 1"
[0.103 4D & 0.0443]

where Q = design discharge
g = acceleration due to
gravity (32,2}

The five dissipator rings will be
placed within this pipe diam-
eter. :

FAX 117012235620

4, Select a roughness alament size
. for the dissipator_rings with a

helght-diamater ratlo between
0,10 and 0.15,
010 @ K/D £0.15
and a spacing-diameter ratio
between 15 and 2.5, |
15&UD %25

. Determine hydraulic cross-sec-

tional area at last dissipator
.ring based upon critical depth,

. Divide the design discharge by

the resultant area determined
in Step 5 to determine the out-
let velocity,

Example 1.
Given: Same as Example 1.

CRINCAL DEPTH d. FEET

Find: Size and spacing of rough-
ness elements for free surface flow

conditions. 1. ample )
FIGURE 25 CRIVICAL DHPTH y
CINCULAR PPE Inlet control governs.
3 { 2, Determine outlet velocity (see
2l Example 1), - ‘
0" Qny = 145 cfs
1 g - Vi = 20.5 fps
i d [ EXCEED TOP CF PP
oLl anin ] S 2 R
G 0 20 33 4 50 6 0 80 30 100 .
DISCHARGE Q CFS '
P T a 3. Velocity reduction. desired, se-
lect pipe digmeter for culvart
5 = 7 outlet, :
>, s 1.
y 5 A s 2| o}
. - 0.108 O &1 504g
3 (}APJNO'I' ExchE AP OF PIPE~s " 2
, : (60)' _ éoé ) (60” E s .
0 100 200 300 400 SDO 500 YO0 800 900 1000 (0.10) (32.2) ' (0,044) (32.2) '
DISCHARGE Q CF . ) .
4 T 40 4D S48 :
12 1 Try d48~inch diameter pipe.
10 = ' | ¢ si
4. Select roughness elemaent size
LBt = and spacing. : _
‘ ' TR 3 Size— | K
5 44 4o GANNOT EXCEED TOF OF PIPE 0,10 & 3) £0.15
13 : )
. AW, _ T 48 £K&60
0 1600 2000 3000 4000

DISCHARGE @ CFS

- 92/ CONCRETE PIPE NEWS

Solution:

Check culvert control (see Ex-

Try K = 5 inches.

PAGE 7
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Spacing— 4 ¢ e’%—ézs
" 7240412

Spacing of five elements be--

tween 6 and 10 feet allows
placing one slement in each of
five last culvert sections.

. Determine hydraulic cross-sec.

tional area of last ring

inside pipe dlameter =
48-inches

inside ring diameter =
38-inches (3.2 feet)

From Figure 25, page 202, Con-.
crete Pipe Design Manual, for
D = 3.2 feet, du = 2.45 feet

te 245 0.768

DT 33
From Table A-10, page 363,
Concrate Design Manual,
A .
S5 = 06445
Area = (0.6446 (3.2)*
Area = 6.62 sq. ft.

. Determine outlet velocity, -
V= QA
V = 60/6.62
V=97 fps-
Therefore, use five ele-
ments, 5 inches high spaced 6
to 10 feet or the length of the

pipe section if within this range, .
“in the last five sections of pipe -
which are Increased to 48 .
~Inches in diamater. . .

Discussion

The joining of the two sizes of
pipe could be accomplished by
telescoping ot slipping the 36-inch
pipe into the 48-inch pipe for at
least the length of a normal joint
and using normal sealing materials
in the annular space,

Although the velocity reduction
is somewhat greater for free sur-
face flow than for full low condi-
tions, the method used should be
selected only after & complete re-
view of the economics, installa-
tion procedutes and- requirements
of the project. Early consultation
with the concrete pipe producer
Is suggested to take full advantage
of manufacturing capabilities and
design details. '

L = 126°
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CriteriA ForR Verocity Reoucrion! 0.06<K/D < 0.09
: _36"'F’;pe. i use K?S"’ Kot Yas =083 ok
L=a' Yo w183
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