Volume 7: Subbasin Data - “L” Subbasins

Loop 303 /White Tanks ADMPU Area Hydrologic Analysis in Maricopa County, Arizona

Flood Control District of Maricopa County

Version 1.2/ September 2009
HDR Project No. 079902
FCD Contract No. 2007C031
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This Section Intentionally Left Blank

For information on this sub-basin, reference the hydrology model
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Initial Drainage Report
Stage II Design (30%)

POV Loz

Estrella Freeway (SR303L)
Peoria Avenue — Bell Road

-site Flow

orf

Channel Deslgn Q

Figure 5 — SR303L Off-Site Drainage System
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March 2007
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MASTER DRAINAGE REPORT
FOR
DEL WEBB’S GRAND AVENUE PROPERTY

Prepared For

DEL E. WEBB DEVELOPMENT CO. LP,
a Delaware Limited Partnership,
Developer

DEL WEBB HOME CONSTRUCTION; ING,
an Arizona Corporation,
Owner

Prepared By

STANLEY CONSULTANTS, INC.
2929 E. Camelback Road, Suite 130
Phoenix, Arizona 85016

(602) 912-6500

December, 1994 -




/130X 1
®

1308.8
=

3.5

DLCS
Rell el
N CitnS

+

Bell goad

DiwverSron o SOJH’\
3F a3 53+ 1037
o e Bl

O Pré 2R A R
3:}. 3?" 35:,’ ToOF




T o oo B .
Sansanenms (U HFEYNY maemosensmmsss z R




Project Description

Solve For

inputData

Channel Siope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Spread

Roughness Coefficient

Results -

Discharge

Flow Area

Depth

Gutter Depression

Velocity

Bell Near Citrus

Discharge

0.00727  ft/ft
6.00 ft
0.05 ft/ft
0.03 fi/ft

40.00 1t
0.013

205.65 ft¥/s
2436 ft2

1.32
0.12 ft

8.44 fi/s

=4

10/17/2008 3:57:34 PM

Bentley Systems, inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.068.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Culvert Calculator Report
Bell near Citrus

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 1,304.00 ft Headwater Depth/Height 1.33
Computed Headwater Elev:  1,304.00 ft Discharge 146.76 cfs
Inlet Control HW Elev. 1,303.91 ft Tailwater Elevation 1,302.00 ft
QOutlet Control HW Elev. 1,304.00 ft Control Type Outlet Control
Grades

Upstream Invert 1,300.00 ft Downstream Invert 1,298.50 ft
Length 140.00 ft Constructed Slope 0.003571 fuft

Hydraulic Profile

Profile M2 Depth, Downstream 2.50 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Criticat Depth 2.28 ft
Velocity Downstream 7.77 fUs Critical Slope 0.006292 ft/ft
Section

Section Shape Circutar Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 1,304.00 ft Upstream Velocity Head 0.78 ft
Ke 0.50 Entrance Loss 0.39 ft

Inlet Control Properties

Inlet Control HW Elev. 1,303.91 ft Fiow Control Transition

inlet Type Square edge w/headwall Area Fulf 21.2 ft?

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
Title: Loop 303/White Tanks ADMPU AHA Project Engineer: Linda Potter
I:\.. \culvertmasten\I303wtadmpuaha.cvm ENG-Phoenix 044 CulvertMaster v3.1 [03.01.009.00)
02/18/09 03:09:50@Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Project: Loop 303/White Tanks ADMPU AHA HDR Prj. No.: 79902 By: JM Date: 8/12/2008
Task:  StreetIntersection Diversions Client Prj.No.. 2007C031 Checked: Yot Date:  Kpfod
Streets

Street Types (a = arterial (1 mi.), m = major collector, ¢ = collector (2 mi.), r = residential):

Curb height = 0.5 ft

C7 = Cotton Lane

10/30/2008

N-S D/S street R/W (ft) 108  |Conveyance, K = (1.49/n)*(A" */P**") Capacity, Q = K*S®°  Weir Flow down side streets, Q=CLH'®  BE = Bell Road
RW, ft.  PW, ft. F, ft Main flow to EAST Q = discharge, cfs C= 29 a = Bell Road U/S
a 124 93 10.5 Diversion to SOUTH | n = Manning's roughness L = weir length, ft. m = Befl Road D/S
m 167 94 26.5 Crown Direction E-W A = flow area, sq. ft. H = flow depth, ft. ¢ = Cotton Lane U/S
c 146 68 34 N-S street name CT P = wet perimeter, ft. r = Cotton Lane D/S
r 108 69 15.5 E-W street name BE S = [ongitudinal slope, ft/ft
STREET PARAMETERS Conveyance (K) of one side of E-W Streets (cis) Conveyance (K) of N-S Streets (cfs)
Biversion D Street Top of Bottom Slope Ave. Long. Top of u/s u/s
Direction Side Type Slope of Slope  Length,  Slope, Crown
(a) Elev., ft Elev., ft. ft. ft/ft ft. crown curb sidewalk ROW ft above crown crown curb sidewalk ROW ft above crown
Uis a 1289.5 1289.0 166.0 0.0030 0.93 12821 2273 332.9 556.9 910.2 454.6 605.8 3385.9
DLO4SE E-W D/S m 1288.3 1288.0 130.0 0.0023 0.94 D/S D/S
U/s ¢ 1289.4 1288.3 316.0 0.0035 0.68 0.50 1.00 2.00 0.75 1.25 2.25
N-S D/IS r 1288.3 1286.6 277.0 0.00861 0.69 crown curb sidewalk ROW ft above E-W D/S crown crown curb sidewalk ROW ft above N-S D/S crown
Average Gutter Elev. at Curb Returns, ft 1171.6 2273 332.9 1298.0 47755 10145.0 25027.7| 9456 454.6 605.8 14226 8639.2 17049.9 38626.6
u/s 1288.5 WSEL Elevations (ft) WSEL Elevations (ft)
D/S 1288.0 1288.94 1288.50 1288.59 1288.97 128944 1289.94 125094 1288.69 1288.50 1288.57 1288.79 128944 1289.94 1290.94
FLOW CAPACITIES U/S OF INTERSECTION (cfs) FLOW CAPACITIES D/S OF INTERSECTION (cfs) "STORM DRAIN WEIR FLOW OVER E-W CROWN (cfs)
E-W E-W OR DITCH
0.5 ft 1 ft 2 ft CAPACITY (cfs)
crown curb sidewalk ROW above crown crown curb sidewalk ROW above crown E-W N-S crown curb sidewalk| ROW |0.5 ftover} 1 ft over | 2 ft over
140.7 249 36.5 61.1 112.6 21.8 32.0 1247 459.0 975.0 2405.0 0 - - - - L = =
N-S N-S - - - : - - -
crown curb sidewalk ~ ROW crown curb sidewalk ~ ROW 0.75ft 1.25 225 ft ~ E - s = - =
above crown above E-W D/S crown - - - - - - -
53.7 26.8 35.7 199.8 741 35.6 475 111.4 6770 13360 3026.0 0 0.0 0.0 0.0 00 | 1107 | 3132 | 8859
D/S INTERSECTION PARAMETERS D/S SLOPE, R/W AND COMPOSITE RATIOS
Slope Ratios,SR, (S21/2) R/W Ratios, R/WT{, Composite Ratios,CR,
Location Street Slope, S, R/W Width E-W N-S E-W N-S E-W, 1/2 street N-S
E-W N-S West South |West (1/2) South (SR-W) (SR-S) (RIWR-W) (RWR-S) (CR-W) (CR-S)
Street  Street ft/ft ft/ft ft. ft. 8w /(84 +S") S (Sw*+8s”) W,/(Wy + W) W/(W,,+W)
BE | 0.380 ] [ 0.592 ] | 0.420 |
[CT ] [0.00674] | 108 | 0.620 | | 0.408 1 [ 0.580
stormd. 1/2@crown  curb sidewalk ROW 05ftover 1ftover 2 ftover storm d. 1/2@crowr curb sidewalk ROW 0.5ftover 1ftover 2 ftover
INFLOW CAPACITY (DI) 0.0 0.0 56.3 17.4 25.3 171.0 1026.0 1998.0  4546.0 0.0 0.0 17.4 25.3 56.3 171.0 1026.0 1998.0 4546
0.0 0.0 56.3 171.0 1026.0 1998.0 4546
E-W OUTFLOW CAPACITY (NORTH SIDE) 0.0 0.0 56.3 11.0 16.0 62.0 119.0 174.0 317.0
INFLOW CAPACITY (DI), cfs
E-W OUTFLOW CAPACITY (SOUTH SIDE) 0.0 0.0 0.0 0.0 0.0 73.0 381.0 766.0 1776.0
0.0 0.0 56.3 171.0 1026.0 1998.0 4546.0
STORM DRAIN CAPACITY TO WEST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
STORM DRAIN CAPACITY TO SOUTH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OUTFLOW CAPACITY TO SOUTH (DQ), cfs
OUTFLOW CAPACITY TO SOUTH (DQ) 0.0 0.0 0.0 6.4 9.3 36.0 526.0 1058.0 2453.0 0.0 0.0 0.0 36.0 526.0 1058.0 2453.0
CT_BE.xls DIVERSION SHEET
Loop 303 /White Tanks ADMPU AHA Page 1 of 1 HDR Engineering Inc.




10/30/2008

Project: Loop 303/White Tanks ADMPU AHA HDR Prj. No.: 79902 By: JM ‘ A Date: 9/12/2008
Task:  Strect Intersection Diversions | T ClentPqNo: " 2007C031 Checked: 7 — Date: 345709
Streets
Street Types (a = arterial (1 mi.), m = major collector, ¢ = collector (*2 mi.), r = residential): Curb height = 05 ft CT = Cotton Lane
N-S D/S street RAW (ft) 108 |Conveyance, K = (1.49/n)*(A"*"/P*%") Capacity, Q = K*S®°  Weir Flow down side streets, Q=CLH'®  BE = Bell Road
R/W, ft.  PW, ft. F, ft Main flow to EAST Q = discharge, cfs C= 29 a = Bell Road U/S
a 124 93 10.5 Diversion to SOUTH n = Manning's roughness L = weir length, ft. m = Bell Road D/S
m 157 94 26.5 Crown Direction E-W A = flow area, sq. ft. H = flow depth, ft. ¢ = Cotton Lane U/S
c 146 68 34 N-S street name CT P = wet perimeter, ft. r = Cotton Lane D/S
r 108 69 15.5 E-W street name BE S = longitudinal slope, ft/ft
STREET PARAMETERS Conveyance (K) of one side of E-W Streets (cfs) Conveyance (K) of N-S Streets (cfs)
Diversion ID Street Top of Bottom Slope Ave.long. Top of u/is u/s
Direction Side Type Slope of Slope  Length, Slope, Crown
(a) Elev, ft  Elev., ft. ft. ft/ft ft. crown curb sidewalk ROW ft above crown crown curb  sidewalk ROW ft above crown
Urs a 12895 1289.0 166.0 0.0030 0.93 12821 227.3 332.9 556.9 910.2 454.6 605.8 3385.9
DLOASE E-W D/S m 1288.3 1288.0 130.0 0.0023 0.94 D/IS D/S
u/S C 1289.4 1288.3 316.0 0.0035 0.68 0.50 1.00 2.00 0.75 1.25 2.25
N-S D/S r 1288.3 1286.6 217.0 0.0061 0.69 crown curb sidewalk ROW ft above E-W D/S crown crown curb sidewalk ROW ft above N-S D/S crown
Average Gutter Elev. at Curb Returns, ft 1171.6 227.3 332.9 1298.0 47755 10145.0 25027.7| 945.6 454.6 605.8 1422.6 8639.2 17049.9 38626.6
u/s 1288.5 WSEL Elevations (ft) WSEL Elevations (ft)
D/S 1288.0 1288.94 128850 128859 1288.97 128944 1289.94 1290.94 | 1288.69 1288.50 1288.57 1288.79 1289.44 1289.94 1290.94
FLOW CAPACITIES U/S OF INTERSECTION (cfs) FLOW CAPACITIES D/S OF INTERSECTION (cfs) STORM DRAIN WEIR FLOW OVER E-W CROWN (cfs)
E-W E-W OR DITCH
0.5ft 11t 2 ft CAPACITY (cfs)
crown curb sidewalk ROW above crown crown curb sidewalk ROW above crown E-W N-S crown curb sidewalk | ROW |0.5 ftover| 1 ft over | 2 ft over
140.7 24.9 36.5 61.1 112.6 21.8 32.0 1247 459.0 975.0 2405.0 0 - - - - - - -
crown  curb  sidewalk ROW crown curb  sidewalk ROW  0.75ft 1.25ft 225ft = & = | = . - - 5
above crown above E-W D/S crown ' = N = = = = = - =
53.7 26.8 35.7 199.8 74.1 35.6 47.5 1114 677.0  1336.0 3026.0 0 0.0 0.0 0.0 0.0 110.7 313.2 8859
D/S INTERSECTION PARAMETERS D/S SLOPE, R/W AND COMPOSITE RATIOS
Slope Ratios,SR, (S*1/2) R/W Ratios, R/WR, Composite Ratios,CR,
Location Street Slope, S, R/W Width E-W N-S E-W N-S E-W, 1/2 street N-S
E-W N-S West South |West (1/2)  South (SR-W) (SR-S) (RIWR-W) (RIWR-S) (CR-W) (CR-S)
Street  Street fit fift ft. ft. Sw (Sy"+Ss") Ss”/(Sw*+Ss™) W,/ (W, +Wo) W/(W,,+Ws)
BE__ ] 0.380 ] [ 0.592 ] [ 0.420 |
[CT | [0.00674] [ 708 I 0.620 | [ 0.408 ] | 0.580
stormd.  1/2@crown  curb sidewalk ROW 0.5ftover 1ftover 2 ftover stormd. 12@crowr curb  sidewalk ROW 0.5ftover 1ftover 2 ftover
INFLOW CAPACITY (DI) 0.0 0.0 56.3 17.4 25.3 171.0 1026.0 1998.0  4546.0 0.0 0.0 17.4 253 56.3 171.0 1026.0 1998.0 4546
0.0 0.0 56.3 171.0 1026.0 1998.0 4546
E-W OUTFLOW CAPACITY (NORTH SIDE) 0.0 0.0 56.3 11.0 16.0 62.0 119.0 174.0 317.0
INFLOW CAPACITY (DI}, cfs
E-W OUTFLOW CAPACITY (SOUTH SIDE) 0.0 0.0 0.0 0.0 0.0 73.0 381.0 766.0 1776.0
0.0 0.0 56.3 171.0 1026.0 1998.0 4546.0
STORM DRAIN CAPACITY TO WEST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
STORM DRAIN CAPACITY TO SOUTH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OUTFLOW CAPACITY TO SOUTH (DQ), cfs
OUTFLOW CAPACITY TO SOUTH (DQ) 0.0 0.0 0.0 6.4 9.3 36.0 526.0 1068.0 2453.0 0.0 0.0 0.0 36.0 526.0 1058.0  2453.0
CT_BE.xls DIVERSION SHEET
Loop 303 /White Tanks ADMPU AHA Page 10of 5 HDR Engineering Inc.




Bell Road UIS CASE A1 (sqft) A2 (sqfty A3 (sqft) Ad
ROW to ROW (ft){ 124 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT| 0.015 1 6.25 297 6.20 11.50
Zurb to Curb (face) (ft) 93 Top of Curb Width 0.6 Street Cross Stope, RT 0.02 SW to ROW slope, RT{ 0.015 2 6.25 2.77 18.98 -13.82
Width of SW (ft) 6 SW Cross Slope, LT[ 0.015 3 6.25 21.75 -21.87 8.09
SWto ROW (fji 9.5 SW Cross Slope, RT| 0.015 4 21.62 -20.00 4.50 8.09
Back Top Curb, Top Curb, Top Curb, Face] Top Curb, Back]
ROW, LT{SW, LT |Back, LT Face, LT |Gutter, LT  Crown Gutter, RT RY Back, RT} SW, RT| ROW, RT 1 6.25 HTT 6.20 11.50
X 0 9 15 15.5 15.5 62 108.5 108.5 109 115 124 CASE
y -0.20 -0.34 -0.43 -0.43 -0.93 0.00 -0.93 -0.43 -0.43 -0.34 -0.20 | I
[ LEFT | RIGHT ----— >
Depth Top Area calculator - Crown > ROW
TOP curb elev. (ft) -0.43 curb-crown -0.43 crown Conv 2564.1 0.93 (Full Street) (Half Street) 1
TOP crown elev. {ft) 0.00 curb-gutter 0.50 curb Conv K 454.6 0.50 curb A1 (sqft) 12.50 625 6.25
TOP ROW elev. (ff) -0.20 SW-curb 0.09 SW Conv K 665.8 0.58 back SW A2 (sqft) 5.54 2.77 0.27
gutter elevation (ff) -0.93 ROW-SW 0.14 ROW Conv K 1113.7 0.73 RW A3 (sqft) 12.40 6.20 067
TOP SW elev. (ft) -0.34 SW-crown -0.34 .5 ft over full 9129.2 1.43 crown A4 (sqft) 23.00 11.50 1.9
max flow depth (ft) 0.93 ROW-crown -0.20 1 ft over full 18365.2 1.83 A5 (sqft) 0.00 0.00
n1 (pavement) 0.0160 crown-gutter 0.93 2 ft over full 43669.2 2.93
n2 (curb) 0.0160 ROW-gutter 0.73 3 ft over full 76774.2 3.93 Top Area calculator - ROW > Crown > SW
n3 (SW) 0.0160 SW-gutter 0.59 (Full Street) (Half Street) 1
n4 (overiand) 0.02501 crown curb SW ROW .5 ft over crown 1 ft over crown 2 ftover 3 ftover curb A1 (sqft) 12.50 6.25 6.25
n, crown (composit) 0.0174 HALF P elevation elevation  elevation elevation elevation elevation  elevation elevation back SW A2 (sqft) 5.54 2.77 0.27
n. curb (composit) 0.0160 P1 {pavement} 46.51 25.00 29.51 36.50 46.51 46.51 46.51 46.51 crown A3 (sqft) 37.96 18.98 5.89
n, SW (composit) 0.0158 P2 (face curb) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 RW A4 (sqft) -27.64 -13.82 -4.417
n, ROW {composit) 0.0177 P3 (top curb) 0.50 0.00 0.50 0.50 0.50 0.50 0.50 0.50 A5 {sqft) 0.00 0.00
n, .5 ft over (comp) 0.0175 P4 (SW) 6.00 0.00 6.00 6.00 6.00 6.00 6.00 6.00
ne 1 ft over (comp) 0.0177 P5 (ROW) 9.70 0.00 0.00 9.50 10.47 11.47 1247 13.47 Top Area calculator - SW > Crown > TC
n 2 ft over (comp) 0.0178 LP 63.21 25.50 36.51 53.00 63.98 64.98 6598 66.98 (Full Street) (Half Street) 1
n, 3 ft over (comp) 0.0179 crown curb SW ROW .5 ftover crown 1ftovercrown 2 ftover 3 ftover curb A1 (sqft) 12.50 6.25 6.25
HALF A elevation elevation  elevation elevation elevation elevation  elevation elevation crown A2 (sqft) 43.50 21.75 6.16
A1l 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqft) -43.74 -21.87 -5.89
A2 2.77 0.00 277 2.77 2.77 2.77 2.77 277 RW Ad (sqft) 16.18 8.09 1.505
A3 6.20 0.00 0.00 6.20 6.20 6.20 6.20 6.20 A5 (sqff) 0.00 0.00
A4 11.50 0.00 0.00 0.00 11.50 11.50 11.50 11.50
A5 31.00 62.00 124.00  186.00 Top Area calculator - TC > Crown > GUTTER
2A 26.72 6.25 9.02 15.22 57.72 88.72 150.72 21272 (Full Street) (Half Street) 1
crown Al (sqft) 43.24 2162 21.623
curb A2 (sqft) -40.00 -20.00 -20.00
0.5 Al A2 A3 A4 A5 back SW A3 (sqft) 9.00 450 027
curb-crown -0.43 0.93 1 | 1 1 1 RW A4 (sqft) 16.18 8.09 1.505
SW-crown -0.34 0.84 6.25 2.77 6.20 11.50 31.00 A5 (sqft) 0.00 0.00
ROW-crown -0.20 0.70
P1 P2 P3 P4 P5
1 1 1 1 1
46.51 0.50 0.50 6.00 9.77
1 A1 A2 A3 A4 A5
curb-crown -0.43 1.43 1 1 1 1 1
SW-crown -0.34 1.34 6.25 2.77 6.20 11.50 62.00
ROW-crown -0.20 1.20
1+curb-crown 0.57 0.43 P1 P2 P3 P4 P5
1 1 1 1 1
46.51 0.50 0.50 6.00 10.27
2 Al A2 A3 Ad A5
curb-crown -0.43 2.43 1 1 1 1 1
SW-crown -0.34 2.34 6.25 277 6.20 11.50 124.00
ROW-crown -0.20 2.20
2+curb-crown 1.57 0.43 P1 Pz P3 P4 P5
1 1 1 1 1
46.51 0.50 0.50 6.00 11.27
3 At A2 A3 A4 A5
curb-crown -0.43 3.43 1 1 1 1 1
SW-crown -0.34 3.34 6.25 277 6.20 11.50 186.00
ROW-crown -0.20 3.20
3+curb-crown 257 0.43 P1 P2 P3 P4 P5
1 1 1 1 1
46.51 0.50 0.50 6.00 12.27
CT_BE.xlsa_A
Loop 303 / White Tanks ADMPU AHA Page 2 of 5

Components
2 3 4
0.05 2.45
0.84 0.07 4.62
12 0.1 8.30
Components
2 3 4
0.05 2.45
0.17 1292
-0.1 -9.3
Components
2 o] 4
0.22 15.37
-0.17 -15.81
0.07 651
Components
2 3 4
0.05 4.19
0.07 6.51

Depth Sorter
Depth (ft) Depth (ft} Depth (ff) Depth (ft) Depth (ft) Conveyance (cfs)
0 0 0 0 0 0
0.93 0.50 0.50 0.50 0.50 454.6
0.50 0.83 0.59 0.59 0.59 665.8
0.59 0.59 0.83 0.73 0.73 1137
0.73 0.73 0.73 0.93 093  2564.1
1.43 1.43 1.43 1.43 1.43 9129.2
1.93 1.93 1.83 1.93 1.93 18365.2
2.93 2.93 293 2.93 293 43669.2
3.93 3.93 3.93 3.93 3.93 767742

HDR Engineering Inc.



Bell Road D/S CASE A1 (sqfty A2 (sqft) A3 (sqft) A4
ROW to ROW (ft) 157 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT{ 0.015 1 6.25 277 22.14 2.39
Curb to Curb (face) (it) 94 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW to ROW slope, RT{ 0.015 2 6.25 2.77 19.76 2.34
Width of SW (ft) 8 SW Cross Slope, LT| 0.015 3 6.25 22.51 -22.81 25.18
SWito ROW {ft)] 25.5 SW Cross Siope, RT| 0.015 4 22.08 -20.68 4.55 25.18
Back Top Curb, Top Curb, Top Curb, Face] Top Curb, Back]
ROW, LT{SW, LT |Back, LT Face, LT (Gutter, LTI  Crown Gutter, RT RT Back, RT| SW, RT| ROW, RT 2 6.25 277 19.75  2.34
X 0 25 31 31.5 31.5 78.5 125.5 125.5 126 132 157 CASE
y 0.03 -0.35 -0.44 -0.44 -0.94 0.00 -0.94 -0.44 -0.44 -0.35 0.03 | 2
<-meme LEFT | RIGHT --eme >
Depth Top Area calculator - Crown > ROW
TOP curb elev. (ft) -0.44 curb-crown -0.44 crown Conv 2343.2 0.94 (Full Street) (Half Street) 1
TOP crown elev, (ft) 0.00 curb-gutter 0.50 curb Conv K 4546 0.50 curb A1 (sqft) 12.50 6.25 6.25
TOP ROW elev. (ft) 0.03 SW-curb 0.08 SW Conv K 665.8 0.59 back SW A2 (sqft) 5.54 2717 0.27
gutter elevation (ft) -0.94 ROW-SW 0.38 ROW Conv K 2596.0 0.97 RW A3 (sqft) 44.28 22.14  4.85
TOP SW elev. {ft) -0.35 SW-crown -0.35 .5 ft over full 9550.9 1.44 crown A4 (sqft) 4.78 239 0765
max flow depth (ft) 0.94 ROW-crown 0.03 1 ft over full 20290.0 1.94 A5 (sqft) 0.00 0.00
n1 (pavement) 0.0160 crown-gutter 0.94 2 ft over full 50055.4 2.94
n2 (curb) 0.0160 ROW-gutter 0.97 3 ft over full 90071.8 3.94 Top Area calculator - ROW > Crown > SW
n3 (SW) 0.0160 SW-gutter 0.59 (Full Street) (Half Street) 1
n4 (overtand) 0.0250 crown curb SW ROW .5 ftover crown 1 ft over crown 2 ftover 3 ftover curb A1l (sqft) 12.50 625 625
n, crown (composit) 0.0189 HALF P elevation elevation elevation elevation elevation elevation  elevation elevation back SW A2 (sq ft) 5.54 277 0.27
n, curb {composit) 0.0160 P1 (pavement) 47.01 25.00 29.51 47,01 47,01 47.01 47.01 47.01 crown A3 (sqft) 39.50 19.75 6.18
n. SW (composit) 0.0159 P2 (face curb) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 RW A4 (sqft) 4.68 2.34 0.8125
n. ROW {composit) 0.0191 P3 {top curb) 0.50 0.00 0.50 0.50 0.50 0.50 0.50 0.50 A5 (sqft) 0.00 0.00
n. .5 ft over (comp) 0.0191 P4 (SW) 6.00 0.00 6.00 6.00 6.00 6.00 6.00 6.00
n, 1 ft over (comp) 0.0191 P5 (ROW) 23.34 0.00 0.00 25.50 25.56 26.03  27.03 27.03 Top Area calculator - SW > Crown > TC
n. 2 fi over (comp) 0.0192 P 77.35 25.50 36.51 79.51 79.57 80.04  81.04 81.04 (Fuli Street) (Half Street) 1
n. 3 ft over (comp) 0.0192 crown curb SW ROW 5 ftovercrown 1 ftovercrown 2ftover 3 ftover curb A1 (sqft) 12.50 6.25 6.25
HALF A elevation elevation elevation elevation elevation elevation  elevation elevation crown A2 (sqft) 45.02 22.51 6.45
A1 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqft) -45.62 -2281 -6.18
A2 2.77 0.00 2.77 2.77 277 2077 277 27 RW A4 (sqft) 50.36 25618 7.125
A3 19.75 0.00 0.00 19.75 19.75 19.75 19.75 19.75 A5 (sqft) 0.00 0.00
Ad 0.00 0.00 0.00 2.34 2.34 2.34 2.34 2.34
A5 36.90 76.15 154.65  233.15 Top Area calculator - TC > Crown > GUTTER
b3 28.77 6.25 8.02 31.11 68.01 107.26 185.76  264.26 (Full Street) (Half Street) 1
crown A1 (sqft) 4418 22.09 2209
curb A2 (sqft) -41.36 -20.68 -20.68
0.5 At A2 A3 A4 A5 back SW A3 (sqft) 8.10 4.55 0.27
curb-crown -0.44 0.94 1 1 1 1 1 RW A4 (sqft) 50.36 2518 7.125
SW-crown -0.35 0.85 6.25 277 18.75 2.34 36.90 A5 (sqft) 0.00 0.00
ROW-crown 0.03 0.47
P1 P2 P3 P4 P5
1 1 1 1 1
47.01 0.50 0.50 6.00 25.53
1 Al A2 A3 Ad A5
curb-crown -0.44 1.44 1 1 1 1 1
SW-crown -0.35 1.35 6.25 2.77 19.75 2.34 76.15
ROW-crown 0.03 0.97
1+curb-crown 0.56 0.44 P1 P2 P3 P4 P5
1 1 1 1 1
47.01 0.50 0.50 6.00 26.03
2 A1l A2 A3 Ad A5
curb-crown -0.44 2.44 1 1 1 1 1
SW-crown -0.35 2.35 6.25 237 19.75 2.34 154.65
ROW-crown 0.03 1.97
2+curb-crown 1.56 0.44 P1 P2 P3 P4 P5
1 1 1 1 1
47.01 0.50 0.50 6.00 27.03
3 A1 A2 A3 A4 A5
curb-crown -0.44 3.44 1 1 1 1 1
SW-crown -0.35 3.35 6.25 277 19.75 2.34 233.15
ROW-crown 0.03 2.97
3+curb-crown 2.56 0.44 P P2 P3 P4 P5
1 1 1 1 1
47.01 0.50 0.50 6.00 28.03
CT_BE.xism_B
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Components
2 3 4
0.05 2.45
2.28 0.19 14.82
0.18 0.015 1.43
Components
2 3 4
0.05 2.45
0.18 13.39
0.015 1.41
Components
2 3 4
0.22 15.84
-0.18 -16.45
0.19 17.86
Components
2 3 4
005 423
0.19 17.86

Depth Sorter
Depth (ft) Depth (ft) Depth (ft) Depth (ft} Depth {ft) Conveyance (cfs)

0
0.24
0.50
0.59
0.97
1.44
1.94
2.94
3.94

0
0.50
0.94
0.59
0.97
1.44
1.94
2.94
3.94

0
0.50
0.59
0.94
0.97
1.44
1.94
294
3.94

0
0.50
0.59
0.94
0.97
1.44
1.94
2.94
3.94

0 0
0.50 454.6
0.59 665.8
0.94 23432
0.97 2596
1.44 9550.9
1.94 20290
2.94 50055.4
3.94 90071.8
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Cotton Lane U/S ' CASE A1 (sqf) A2 (sqffy A3 (sqf) A4

ROW to ROW (ft)] 146 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT| 0.015 1 6.25 2.08 32.51 33.40
Curb to Curb (face) (ft) 68 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW to ROW slope, RT| 0.015 2 6.25 2.08 4.45 2407
Width of SW (it) 5 SW Cross Slope, LT|  0.015 3 6.25 6.48 -473 28.82
. ) SW to ROW (fi) 34 SW Cross Slope, RT{  0.015 4 11.56 -6.12 259 28.82
Back Top Curb, Top Curb, Top Curb, Face] Top Curb, Back]
ROW, LT|SW, LT |Back, LT Face,LT |Gutter, LTI Crown | Gutter, RT RT Back, RT| SW, RT|ROW, RT 2 6.25 2.08 445 2407
X 0 33.5 38.5 39 39 73 107 107 107.5 112.5 146 CASE
y 0.40 -0.11 -0.18 -0.18 -0.68 0.00 -0.68 -0.18 -0.18 -0.11 0.40 2 |
<meee LEFT { RIGHT ~------ >
Depth Top Area calculator - Crown > ROW Components
TOP curb elev. (ft) -0.18 curb-crown -0.18 crown Conv 910.2 0.68 (Fuli Street) (Half Street) 1 2 3 4
TOP crown elev. {ft) 0.00 curb-gutter 0.50 curb Conv K 454.6 0.50 curb A1 (sqft) 12.50 6.25 625
TOP ROW elev. (ft) 0.40 SW-curb 0.07 SW Conv K 605.8 0.57 back SW A2 (sqft) 4.16 2.08 0.18 0.04 1.87
gutler efevation (ft) -0.68 ROW-SW 0.51 ROW Conv K 3385.9 1.08 RW A3 (sqft) 65.02 32.51 8.67 2.55 026 21.04
TOP SW elev. (ft) -0.11 SW-crown -0.11 5 ft over full 4553.7 1.18 crown A4 (sqft) 66.80 33.40 13.6 2 02 1760
max flow depth (it} 0.68 ROW-crown 0.40 1 ft over fult 12427.4 1.68 A5 (sqft) 0.00 0.00
n1 (pavement) 0.0160 crown-gutter 0.68 2 ft over full 35948.3 2.68
n2 (curb) 0.0160 ROW-gutter 1.08 3 ft over full 68714.8 368 Top Area calculator - ROW > Crown > SW Components
n3 (SW) 0.0160 SW-gutter 0.57 (Full Street) (Half Street) 1 2 3 4
n4 (overland) 0.0250 crown curb SW ROW .5 ft over crown 1 ft over crown 2 ftover 3 ftover curb Al (sqft) 12.50 6.25 6.25
n, crown (composit) 0.0174 HALF P elevation elevation  elevation elevation elevation elevation  elevation elevation back SW A2 (sq ft) 4.16 2.08 0.18 0.04 1.87
n, curb {composit) 0.0160 P1 (pavement) 34.01 25.00 28.51 34.01 34.01 34.01 34.01 34.01 crown A3 (sq ft) 8.90 445 095 0.06 3.44
n. SW (composit) 0.0158 P2 (face curb) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 RW A4 (sqft) 48.14 24.07 10.267 02 13.6
n, ROW (composit) 0.0203 P3 (top curb) 0.50 0.00 0.50 0.50 0.50 0.50 0.50 0.50 A5 (sqft) 0.00 0.00
n. .5 ft over (comp) 0.0203 P4 (SW) 5.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00
n. 1 ft over (comp) 0.0203 P5 (ROW) 7.33 0.00 0.00 34.00 34.40 3442 3542 35.42 Top Area calcutator - SW > Crown > TC Components
n. 2 ft over {comp) 0.0204 LP 47.34 25.50 34.51 74.01 74.41 7443 7543 75.43 (Full Street) (Half Street) 1 2 3 4
n. 3 ft over (comp) 0.0204 crown curb SW ROW .5 ft overcrown 1 ft over crown 2 ftover 3 ftover curb Al (sqft) 12.50 6.25 6.25
HALF A elevation elevation  elevation elevation elevation elevation elevation elevation crown A2 (sqft) 12.96 6.48 1.08 0.09 5.31
A1l 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sq ft) -9.46 -473 094 -0.06 -3.74
A2 2.08 0.00 2.08 2.08 2.08 2.08 2.08 2.08 RW A4 (sq ff) 57.64 28.82 1122 0255 17.34
A3 4.45 0.00 0.00 4.45 4.45 445 445 4.45 A5 (sqft) 0.00 0.00
A4 0.00 0.00 0.00 24.07 24.07 24.07 2407 24.07
A5 7.30 43.80 116.80 189.80 Top Area calcutator - TC > Crown > GUTTER Components
‘ A 12.78 6.25 8.33 36.85 44,15 80.65 153.65 226.65 (Full Street) (Half Street) 1 2 3 4
crown A1 (sqft) 23.12 11.56 11.56
curb A2 {sqft) -12.24 -6.12  -6.12
0.5 Al A2 A3 Ad A5 back SW A3 (sq ft) 5.18 2.59 0.18 0.04 2.38
curb-crown -0.18 0.68 1 1 1 1 1 RW Ad (sqft) 57.64 28.82 1122 0.255 17.34
SW-crown -0.11 0.61 6.25 2.08 445 24.07 7.30 A5 (sqft) 0.00 0.00
ROW-crown 0.40 0.10
P1 P2 P3 P4 P5
1 1 1 1 1
34.01 0.50 0.50 5.00 34.00
1 Al A2 A3 A4 A5
curb-crown -0.18 1.18 1 1 1 1 1
SW-crown -0.11 1.11 6.25 2.08 4.45 24.07 43.80
ROW-crown 0.40 0.60
1+curb-crown 0.82 0.18 P1 P2 P3 P4 P5
1 1 1 q 1
34.01 0.50 0.50 5.00 34.42
2 Al A2 A3 A4 A5
curb-crown -0.18 2.18 1 1 i 1 1
SW-crown -0.11 211 6.25 2.08 4.45 2407 116.80
ROW-crown 0.40 1.60
2+curb-crown 1.82 0.18 P1 P2 P3 P4 P5
1 1 1 1 1
34.01 0.50 0.50 5.00 35.42
3 Al A2 A3 A4 A5
curb-crown -0.18 3.18 1 1 1 1 1
SW-crown -0.11 3.11 6.25 2.08 445 24.07 189.80
ROW-crown 0.40 2.60
3+curb-crown 2.82 0.18 P1 P2 P3 P4 P5
1 1 1 1 1
CT_BExIsc_C
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Cotton Lane D/S CASE A1 (sqfty A2 (sqft) A3 (sqft) Ad
ROW to ROW (ft)| 108 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT[ 0.015 1 6.25 2.08 10.29 5.70
Curb to Curb (face) (ft) 69 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW 1o ROW slope, RT| 0.015 2 6.25 2.08 4.92 5.13
Width of SW (ft) 5 SW Cross Slope, LT{ 0.015 3 6.25 6.95 -5.26 1040
SWto ROW {ft)} 14.5 SW Cross Siope, RT{ 0.015 4 11.90 -6.56 2.63 1040
Back Top Curb, Top Curb, Top Curb, Face Top Curb, Back
ROW, LT|SW, LT {Back, LT Face, LT |Gutter, LT] Crown | Gutter, RT RT Back, RT} SW, RT|ROW, RT 2 8.25 2.08 492 513
X 0 14 19 19.5 19.5 54 88.5 88.5 89 94 108 CASE
y 0.10 -0.12 -0.19 -0.19 -0.69 0.00 -0.69 -0.19 -0.19 -0.12 0.10 | 2
<omeee LEFT | RIGHT wmee->
Depth Top Area calculator - Crown > ROW
TOP curb elev. (ft) -0.18 curb-crown -0.19 crown Conv 945.6 0.69 (Fult Street) (Half Street) 1
TOP crown elev. (f) 0.00 curb-gutter 0.50 curb Conv K 454 6 0.50 curb Al {(sqft) 12.50 6.25 6.25
TOP ROW elev. (ft) 0.10 SW-curb 0.07 SW Conv K 605.8 0.57 back SW A2 (sqft) 4.16 2.08 0.18
gutter elevation (ff) -0.69 ROW-SW 0.22 ROW Conv K 1422.6 0.79 RW A3 (sq ft) 20.58 10.29 1.60
TOP SW elev. (ft) -0.12 SW-crown -0.12 .5 ft over full 5164.6 1.19 crown A4 (sq ft) 11.40 5.70 1.45
max flow depth (ft) 0.69 ROW-crown 0.10 1 ft over full 12113.7 1.69 A5 (sq ft) 0.00 0.00
n1 (pavement) 0.0160 crown-gutter 0.69 2 ft over full 31858.3 2.69
n2 (curb) 0.0160 ROW-gutter 0.79 3 ft over full 58931.6 3.69 Top Area calculator - ROW > Crown > SW
n3 (SW) 0.0160 SW-gutter 0.57 (Fult Street) (Half Street) 1
n4 (overiand) 0.0250 crown curb SW ROW .5 ftovercrown 1 ft over crown 2 ftover 3 ftover curb A1 (sqft) 12.50 6.25 6.25
n. crown {composit) 0.0175 HALF P elevation elevation elevation efevation elevation elevation  elevation elevation back SW A2 (sqft) 4.16 2.08 0.18
n. curb (composit) 0.0160 P1 {pavement) 34.51 25.00 28.51 34.51 34.51 34.51 34.51 34.51 crown A3 (sq ft) 9.84 4,92 1.08
n. SW (composit) 0.0158 P2 (face curb) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 RW A4 (sq ft) 10.26 513 1.625
n. ROW (composit) 0.0185 P3 (top curb) 0.50 0.00 0.50 0.50 0.50 0.50 0.50 0.50 A5 (sq ft) 0.00 0.00
ne .5 ft over (comp) 0.0185 P4 (SW) 5.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00
n 1 ft aver (comp) 0.0186 PS5 (ROW) 8.00 0.00 0.00 14.50 14.81 1521 16.21 16.21 Top Area calculator - SW > Crown > TC
ne 2 ft over (comp) 0.0187 ZP 48.51 25.50 34.51 55.01 55.32 5572  56.72 56.72 (Fult Street) (Half Street) 1
n. 3 ft over (comp) 0.0187 crown curb SW ROW .5 ft over crown 1 ft over crown 2 ft over 3 ft over curb A1 (sqft) 12.50 6.25 6.25
HALF A elevation elevation  elevation elevation elevation elevation elevation elevation crown A2 (sqft) 13.90 6.95 1.20
A1l 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sq ft) -10.52 -5.26 -1.06
A2 2.08 0.00 2.08 2.08 2.08 2.08 2.08 2.08 RW A4 (sq ft) 20.80 1040 2.695
A3 4.92 0.00 0.00 4,92 4.92 492 4.92 4.92 A5 (sqft) 0.00 0.00
Ad 0.00 0.00 0.00 5.13 5.43 5.13 5183 543
A5 21.60 48.60 102.60 156.60 Top Area calculator - TC > Crown > GUTTER
ZA 13.25 6.25 8.33 18.38 39.98 66.98 120.98  174.98 (Full Street) (Half Street) 1
crown A1 (sq ft) 23.80 11.90 11.903
curb A2 (sqft) -13.12 -6.56 -6.56
0.5 Al A2 A3 A4 A5 back SW A3 (sq ft) 5.26 2.63 0.18
curb-crown -0.19 0.69 1 1 1 1 1 RW A4 (sqft) 20.80 10.40 2.695
SW-crown -0.12 0.62 6.25 2.08 4.92 5.13 21.60 A5 (sqft) 0.00 0.00
ROW-crown 0.10 0.40
P1 P2 P3 P4 P5
1 1 1 1 1
34.51 0.50 0.50 5.00 14.71
1 A1l A2 A3 A4 A5
curb-crown -0.19 1.19 1 1 1 1 1
SW-crown -0.12 1.12 6.25 2.08 492 5.13 48.60
ROW-crown 0.10 0.80
1+curb-crown 0.81 0.19 P4 P2 B3 P4 P5
il 1 1 1 1
34.51 0.50 0.50 5.00 15.21
2 A1 A2 A3 Ad A5
curb-crown -0.19 2.19 1 1 1 1 1
SW-crown -0.12 2:12 8.25 2.08 4,92 513 102.60
ROW-crown 0.10 1.80
2+curb-crown 1.81 0.19 P1 P2 P3 P4 P5
1 1 1 1 1
34.51 0.50 0.50 5.00 16.21
3 Al A2 A3 A4 A5
curb-crown -0.19 3.19 1 1 1 1 1
SW-crown -0.12 3.12 6.25 2.08 4.92 513 156.80
ROW-crown 0.10 2.90
3+curb-crown 2.81 0.19 P1 P2 P3 P4 P5
i | 1 1 1 ]
CT_BExisr D 34.51 0.50 0.50 5.00 17.21

0.04
1.10
0.5

0.04
0.06
0.05

0.10
-0.06
0.11

0.04
0.11

Components
3 4
1.87
0.11 7.48
0.05 3.70
Components
3 4
1.87
378
3.45
Components
3 4
5.65
-4.14
7.59
Components
3 4
2.42
7.59
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
Jun 1998
VERSION 4.1

DATE 07MAY09 TIME 08:05:50
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC (AN 73},

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTICR

LOY

e S e e e %0 T e N N SR O A A e o e ST S R R R ek

%*

U.S. ARMY CORPS OF ENGINEERS ®
HYDROLOGIC ENGINEERING CENTER *
% 609 SECOND STREET *

¥

DAVIS, CALIFORNIA 95616
; (916) 756-1104

st e TR A Ve St K AT AN oS ¥ 8% e s Yo e 3 WAk N okt

*

HEC1GS, HECID8, AND HECLKW.

- HAVE CHANGED FROM THOSE USED WXTH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF ~AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INT
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

ERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
LINE IDs. ¢ ks & e o s DT FETC WOP SRIN . PP TRy FETR % Gssar v ¢ 51910
I iD LOOP 303 OFF-SITE HYDROLOGY
2 D MODIFIED BASED ON FCDMC'S WHITE TANKS/LOOP 303 CORRIDOR ADMP
3 10 THE MODIFICATIONS ARE DESCRIBED AS FOLLOWS:
4 1D 1. THE CACTUS RD BASIN WAS REMOVED AND TWO RELATIVELY SMALL BASINS
5 I LOCATED AT NORTH OF WADDELL ROAD AND NORTH OF OLIVE AVENUE WERE
6 ID ADDED TO THE MODEL BASED ON CMX'S HEC-1 MODEL PROVIDED IN DEC, 2006.
7 ID 2. FLOW DIVERSION TO THE OFF-LINE BASINS, SUCH AS WADDELL ROAD
8 1D BASIN, OLIVE AVENUE BASIN, NORTHERN AVENUE BASIN WERE ESTIMATED
9 ID USING HEC-RAS LATERAL WEIR ROUTINE.
10 1D 3. DETENTION BASIN ELEVATION AND VOLUME RELATIONSHIPS WERE ESTIMATED
11 I0 BASED ON 30% DESIGN OF THE BASIN.
12 iD 4. ELEVATION AND OUTFLOW RELATIONSHIP WERE ESTIMATED BASED ON 30% DESIG
13 D USING CULVERTMASTER. THE OUTFLOW INCLUDES FLOW FROM BLEED-OFF PIPE
14 1D AND FLOW FROM OUTFLOW PIPE.
15 ip 5. CHANNEL ROUTING WERE MODIFIED BASED ON 30% DESIGN.
16 D 6. FLOW FROM THE PROPOSED FCDMC CHANNEL ALONG NORTHEN AVENUE WILL
17 ID NOT BE COMBINED WITH FLOW FROM LOOP 303 OFF-SITE CHANNEL.
i8 1D INSTEAD THE FLOW FROM THE CHANNEL ALONG NORTHERN AVENUE WwILL GO
19 D O THE NORTHERN AVENUE BASIN DIRECTLY. SO THE FLOW FROM THE
20 1D NORTHERN AVENUE CHANNEL WILL BE COMBINED WITH THE DIVERTED FLOW
21 0 FROM LOOP 303 CHANNEL AT NORTHERN AVENUE BASIN.
22 iD 7. IN THE ADMP MODEL, SOME OF THE OUTFLOW FROM CAMELBACK ROAD BASINS
23 D WERE DIVERTED TO EAST ALONG CAMELBACK ROAD (THE PEAK FLOW ¢
24 10 180 CFS). NO STRUCTURE WAS RECOMMENDED IN THE ADMP UPDATE. PB
25 ID DESIGNED 3-30" PIPES TO DIVERT SOME FLOW TO THE EXISTING CAMELBACK
26 iD ROAD CHANNEL LOCATED AT SOUTH SIDE OF CAMELBACK ROAD.
27 1D 9. PEBBLE CREEK AND PALM VALLEY 8 DEVELOPMENTS WERE INCLUDED IN THE
28 1D MODEL BASED ON HEC-1 MODEL PROVIDED BY DEL RIO ENGINEERING.
29 ID 10. MCDOWELL ROAD DETENTION BASIN WERE DIVIDED INTO TWO DETENTION BASINS
30 10 ONE IS CALLED MCDOWELL ROAD UPPER BASIN AND THE OTHER ONE IS CALLED
31 I0 MCDOWELL ROAD LOWER BASIN
32 ID 11 PROPOSED I-10/303L TX (ULTIMATED CONDITION) ON-SITE DRAINAGE SYSTEM
33 io WAS REFLECTED IN THE MODEL. THERE ARE TOTAL 11 ON-SITE BASINS.
34 1D
35 ID EXTSTING CONDITION WITH PROJECTS IN PLACE SCENARIO
36 ip REVISED BY PARSONS BRINCKERHOFF DATE: Aug 2008
37 D FILE NAME: EX_SPLT.DA
38 ID ﬁ(‘.‘:\’c'.’rﬂ'i::‘:ﬂ\'t‘.‘:fr',’u‘:x‘(**:'!tfn'r'-‘:-.':t:l'rﬁs‘:)‘:\}*\\i’n‘('r.-,'(-.'<-.'x*;t\‘n‘:.*rft.‘r‘,'c!n‘r*lfst-.‘:-.?x&s’:‘::-,‘: Nfexdexlth
39 D DRAFT PREFERRED ALTERNATIVE LEVEL III
40 I
4] his} INCORPORATE ALTERNATIVE #3 FROM CHANGE ORDER #14 INTO
42 D SR 303L OFFSITE FLOOD CONTROL FACILITY - NORTHERN AND CACTUS
43 10 BASINS ARE NOW OFFLINE WITH MULTIPLE BASINS LOCATED WITHIN
44 ip LUKE AIR FORCE BASE CRASH ZONE AREA
45 10
46 ip #%ADOT BASIN GEOMETRY REPRESENTS MOST RECENT 2° CONTOURS**
47 b} WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE®
48 10 original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE
28 ip TANKS/AGUA FRIA ADMS, Date: October 1991
ip
S1 0 REVISED HYDROLOGY HEC-L RUN FOR WHITE TANKS ADMS
5% 10 100-YEAR, 24-HOUR STORM original file: WTADMS.24
5 D
54 D REVISED BY URS DATE: 01-14-04
55 10 FILE: L33PE4H.DAT
HEC-1 INPUT PAGE 2
LINE LD oo 43 | P L R B s 5 am L S | [T Zswsasss B e O it 10
56 1D
57 1D NOTES:
58 10 1. TRIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3,
59 ib 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 21, 23, 2K, 2 & 3, 4 THRU 26.
60 10 2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.




728
729

LINE

730
731
732

748

749
750
75%

753
754

756

757
758

759
760

762
763

LINE

764
766

767

769
770

772
773
774
775
776
777

779
780

781
782

783
784

786

787
788

PAGE 20

PAGE 21

L02L0G

DI 0 10000
DQ 0 10000
HEC-1 INPUT

FBiecor s o » o L. 56 5ms s i e s e ~ LR Z- I S e A 3 . T 8w o 555 s mien 10
KK CP112

KM ADD HYDROGRAPHS AT CP112.

HC 2 0.82

2 INSERT HYDROGRAPH STEP INTO ORIGINAL WTADMS.24 TO REFLECT RETENTION
it STORAGE - SUM OF ALL HAPPY TRAILS DEAD STORAGE RETENTION IN

7 SUB-BASIN 112

KK 10112

KM DIVERT TO CP120 FROM CP112

DY 01120

DI 0 48 165 355 625 981 1434 1990

DQ 0 16 S5 118 208 327 478 663

KK 2D112

KM DIVERT TO CP121A FROM CP112

DT 1D121A

oI 0 32 110 237 417 654 956 1327

DQ 0 16 55 118 208 327 478 663

KK R112

KM ROUTE REMAINDER FROM CP112 TO CP1l3A

RS 6 -1 0

RC .075 .035 .035 2640 .0023

RX 1000 1490 1830 2600 2770 2788 2789 2790

RY 1290 1288 1286 1284 1284 1285 1285 1285

KK 113Aa

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 113A

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.4 Lca= 8 S= 26.9 Kn= .030 LAG= 24.1

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .50

LG w25 .25 5.80 .21 30.00

uI 70. 248. 391. 540. 829, 632. 460. 319. 152 100.
uI 59. 21. 21 p2 8 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
5 INSERT HYDROGRAPH STEP INTO ORIGINAL WTADMS.24 TO REFLECT RETENTION
® STORAGE - SUM OF ALL BELL WEST RANCH DEAD STORAGE RETENTION IN

* SUB-BASIN 113A

w

KK 113A0T

KM DIVERSION-RETENTION AT 113A

DT 113ART  18.71

DI 0 10000

DQ 0 10000

HEC-1 INPUT

ABvo v 4 wimim 1 S G e § :. R 8. % aayes B wmais o g Blavw & 5o T 518 BivssswnPunmnsy 10
KK DR113A

KM  RETURN DIVERT AT TOP OF NEXT DOWNSTREAM CHANNEL REACH

P

E‘\')R ;;2';-;2»'4* K fevevew BN Tede Kk etk ARk St Ve s ek e e de e Sedede ek e Yeve e e N e K F K LKk
# PR MODIFIED:

® ADDD FLOW ROUTING THROUGH THE PROPOSED CHANNEL 5332' LONG, BOTTOM WIDTH
* =8', DPETH=6', sS=2:1

e ey Yoy koY e :’:Y:-.‘:-::\‘cﬁfh\-:-f:frs>1‘:»})‘:ic-.‘n‘::‘z-.‘:-,‘;-.'u’rfaﬂa‘:f:-::a‘:
kk“mR&HNLl

KM Rouge FLOW S CLEARV{EW BLVDOTO 8ELL ROAD THOUGH PROPOSED CHANNEL

RS 1s -

RC .035 .015 .035 §332 .0045

RX 0 3 5 a7 25 37 49 52

RY 1290 1290 1289 1283 1283 1289 1290 1290

% Kchllagujwﬂwwwwmen,m_manuﬂm”mnwww”v”hmrmﬂm“m“MW““MmmmmmUHm“m_“mw“Mwwa«J
' T 1Leo

2ADD HYgROGRAPHS AT CP113A (R106+R112+113A)

% 1.34

HC 3 3.04

% DIVERT ALL FLOW TO THE NEXT DOWNSTREAM REACH

KK  D1l3A

KM DIVERT TO CP121A FROM CP113A

DT 20121A

DI 0 20000

DQ 0 20000

KK R113A

KM _ROUTE REMAINDER FROM CP113A TO CP1l4

» RY stations were increased by 26 at the ends to contain fiow

RS 4 -1

RC .035 .035 .035 2500  .0032

RX 1000 1020 1199 1200 1300 1301 1320 1340

RY 1282 1279 1280 1279 1279 1280 1279 1282

KK 114

KM BASIN 114 (revised)



Job No. 79902 {No.

o .
Computation

Loop 303 / White Tanks ADMPU AHA Location: L303 at Bell

IDate /0/ 27 /0 8
IDate 3/‘ D/ 07

icomputed A 7”

I Project

|subject  Weir Flow Analysis |checked
{Task Weir Calculations [Sheet 1 Lot X
Start End Crest Ave  Start Calc Start Caic Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev Iter 2 Q2 Elev iter 3 Q3 Another Elev lter 4 Q4 Another
(ft ams!) (ft amst) L(ft) (ft) Iter1  H(ft) {cfs) lter 2 H (ft) fter 3 H (ft) iteration?  iter4 H (ft) iteration?
south 84 83 668 83.5 82.5 0 0.00 83 0 0.00 83.5 0 0.00 CHECK 84 0.5 708.52 DONE
south 83 826 281 82.8 82.5 0 0.00 83 0.2 75.40 83.5 0.7 493.71 84 1.2  1108.15
south 82.6 822 20 82.4 82.5 0.1 1.90 83 06 27.89 83.5 11 69.22 84 1.6 121.43
southeast 82.2 82 10 82.1 82.5 0.4 7.59 83 0.9 25.61 83.5 1.4 49.70 84 1.9 78.57
east 82 82 276 82 82.5 0.5 292.74 83 1 828.00 83.5 15 1521.13 84 2 2341.94
east 82 83 331 82.5 82.5 0 0.00 83 0.5 351.08 835 1 983.00 84 15 1824.26
east 83 84 330 83.5 82.5 0 0.00 83 0 0.00 83.5 0 0.00 84 0.5 350.02
east 84 84 1 84 825 0 0.0C 83 0 0.00 83.5 0 0.00 84 0 0.00
east 84 84 1 84 825 4] 0.00 83 0 0.00 83.5 0 0.00 84 0 0.00
TOTALS: 302.23 1307.98 3126.76 6532.89
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 84 0 83.5 Cross Section
668 83 668 83.5
849 82.6 668 82.8
. 969 822 849 82.8 :
979 82 949 82.4
1255 82 969 82.4 & N
1586 83 969 82.1 2
1916 84 979 82.1 ‘q;:
1917 84 979 82 i - - ,
1918 84 1255 82 N o s
1255 82.5 )
Culvert Flows (cfs): 1586 82.5 81.5 . T . T
south 0 1586 835 0 500 1000 1500 2000
southeast 0 1916 83.5 .
east 0 1916 84 Rgtap
1917 84 e ; -
1917 84 —e— Overtopping —#&— Ave Crest Elev
1918 84
Iteration Iteration Iteration Iteration
Iter 1 iter 2 Iter 3 Iter 4
Q(south) 1.80 1%|Q(south) 103.29 8% Q(south) 562.93 18% | Q(south) 19838.10 30%
Q(southeast) 7.59 3%} Q{southeast) 25.61 2%|Q(southeast) 49.70 2%} Q(southeast) 78.57 1%
Q{east) 292.74 97%|Q(east) 1178.08 90%|Q(east) 2514.13 80%{Q(east) 4516.21 69%
302.23 1307.98 3126.76 6532.39
First DI East to South Assumes diversion is to south
Inflow 302.23 1307.98 3126.76 6532.89
Outflow 1.90 103.29 562.83 1838.10
Second Dl East to Southeast Assumes diversion is to southeast
‘ inflow 30033  1204.69 2563.83 459478
Outflow 7.59 25.61 49.70 78.57
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Sub-Basin Documentation
March 9, 2009

Loop 303/White Tanks ADMPU
Area Hydrologic Analysis




® |
Computation

{Project

Loop 303 / White Tanks ADMPU AHA

Location: 179th at Greenway (DL06)

|Job No.

79902

[Computed M

No.

lDate /b/ WM

|subject  Weir Flow Analysis {Checked |pate £ /tofe7
{Task Weir Calculations |sheet 1 ot X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev iter 2 Q2 Elev fter 3 Q3 Another Elev lter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) () lter 1 H (ft) (cfs) lter 2 H (ft) Iter 3 H (ft) iteration?  lter4 H (ft) iteration?
south 382.8 818 175 92.4 91.5 0 0.00 a2 0 0.00 92.5 0.1 16.60 CHECK a3 0.6 244 .00 DONE
south 91.9 90.9 357 814 81.5 0.1 33.87 a2 0.6 497.76 g2.5 1.1 123560 g3 1.6 2167.55
south 90.9 916 244 91.25 81.5 0.25 91.50 Q2 0.75 475.45 925 1.25 1023.00 a3 1.75 1694.60
east 91.6 926 360 92.1 91.5 0 0.00 92 0 0.00 92.5 0.4 27322 93 0.9 822.12
east 926 93.6 300 93.1 91.5 0 0.00 92 0 0.00 92.5 0 0.00 93 0 0.00
east 93.6 93.7 20 93.65 91.5 0 0.00 92 0 0.00 92.5 0 0.00 93 0 0.00
east 93.7 938 20 83.75 91.5 0 0.00 92 0 0.00 92.5 0 0.00 83 0 0.00
east 93.8 93.¢ 20 93.85 91.5 0 0.00 92 0 0.00 92.5 0 0.00 93 0 0.00
east 383.8 94 20 93.95 91.5 0 0.00 92 0 0.00 92.5 0 0.00 93 0 0.00
TOTALS: 125.37 973.20 2548.43 5028.27
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 92.9 0 92.4 Cross Section
175 91.9 175 92.4
532 90.9 175 914
‘ 776 91.6 532 91.4 94.5
1136 926 532 91.25 L E—
1436 936 776 91.25 e 985
1456 937 776 92.1 S Ve
1476 93.8 1136 92.1 S 925 g
1496 93.9 1136 93.1 g 921
1516 04 1436 93.1 91.5 - -
1436 93.65 91 - &
Cuivert Flows (cfs): 1456 93.65 80.5 . T ' : ' '
south 0 1456 93.75 0 200 400 600 800 1000 1200 1400 1600
southeast 0 1476 93.75 Station
east 0 1476 83.85
1496 93.85 1(—0— Overtopping —#-- Ave Crest Elev!
1496 93.95 - i
1516 93.95
Iteration Iteration Iteration Iteration
Iter 1 Iter 2 Iter 3 Iter 4
Q(south) 125.37 100% | Q(south) 973.20 100%{Q(south) 2275.20 89%{Q(south) 4106.15 82%
Q(southeast) 0.00 0%{Q(southeast) 0.00 0%|Q(southeast) 0.00 0% |Q{southeast) 0.00 0%
Q(east) 0.00 0%{Q(east) 0.00 0% Q(east) 27322 11%|Q(east) 022.12 18%
125.37 973.20 2548.43 5028.27
First Di East {0 South Assumes diversion is to south
Inflow 125.37 973.20 2548.43 5028.27
Outflow 125.37 973.20 227520 4106.15
Second DI East to Southeast Assumes diversion is to southeast
‘ inflow 0.00 0.00 27322 922.12
Qutflow 0.00 0.00 0.00 0.00
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Computation

|Project Loop 303 / White Tanks ADMPU AHA

Location: Paradise at Greenway (DL07)

|.}ob No.

79902

|computed M

|checked %

[Date /0/&7 /d 3

IR AN

{subject  Weir Flow Analysis
[Task Weir Calculations |sheet 1 X
Start End Crest Ave Start Calc Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev iter 1 Q1 Elev Iter 2 Q2 Elev fter 3 Q3 Another Elev Iter 4 Q4 Another
(ft amst) (ft amsl) L(ft) (ft) fter 1 H (ft) (cfs) lter 2 H (ft) iter 3 H (ft) iteration?  Iter 4 H (ft) iteration?
south 84.2 84 130 84.1 83 0 0.00 83.5 0 0.00 84 0 0.00 CHECK 84.5 04 98.66 DONE
south 84 83.8 60 83.9 83 0 0.00 83.5 0 0.00 84 0.1 5.69 84.5 0.6 83.66
south 83.8 84 80 83.9 83 0 0.00 83.5 0 0.00 84 0.1 7.59 845 0.6 111.54
south 84 84.2 105 84.1 83 0 0.00 83.5 0 0.00 84 0 0.00 845 0.4 79.69
south 84.2 84 16 84.1 83 0 0.00 83.5 0 0.00 84 0 0.00 84.5 0.4 12.14
south 84 83 45 83.5 83 ¢} 0.00 83.5 0 0.00 84 0.5 4773 84.5 1 135.00
south 83 82 45 82.5 83 0.5 47.73 83.5 1 135.00 84 1.5 248.01 84.5 ) 381.84
east 82 83 175 825 83 0.5 185.62 83.5 1 525.00 84 1.5 964.49 84.5 2 1484.92
east 83 84 175 83.5 83 0 0.00 83.5 0 0.00 84 0.5 185.62 845 1 525.00
TOTALS: 233:35 660.00 1459.12 2912.46
Graph Computations: Weir Approximation:
Station Elevation Station Elevation e
0 84.2 0 84.1 Cross Section
130 84 130 84.1
190 83.8 130 839
270 84 190 83.9
375 84.2 190 83.9 -
391 84 270 83.9 £ 835 . I& S N
436 83 270 84.1 o
481 82 375 84.1 S 831 : \+\ il
656 83 375 84.1 o 825 - S T N
391 83.5
Culvert Flows (cfs): 436 83.5 81.5 T v ; - T ' '
south 0 436 825 0 100 200 300 400 500 600 700
southeast 0 481 82.5 :
east 0 481 82.5 i
656 82.5 e
656 835 —e— Overtopping —ii— Ave Crest Elev
831 835
iteration Iteration {teration Iteration
iter 1 Iter 2 iter 3 iter 4
Q(south) 47.73 20%|Q(south) 135.00 20%]Q(south) 309.02 21%{Q(south) 902.53 31%
Q(southeast) 0.00 0%|Q(southeast) 0.00 0% |Q(southeast) 0.00 0%{Q(southeast) 0.00 0%
Q(east) 185.62 80%{Q{east) 525.00 80%|Q(east) 1150.10 79%|Q(east) 2009.92 69%
233.35 660.00 1459.12 2912.46
First Di East to South Assumes diversion is to south
inflow 23335 660.00 1458.12 2912.46
Qutflow 47.73 135.00 309.02 902.53
Second DI East to Southeast Assumes diversion is to southeast
inflow 185.62 525.00 1150.10  2009.92
Qutflow 0.00 0.00 0.00 0.00
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This Section Intentionally Left Blank

For information on this sub-basin, reference the hydrology model
Loop 303 /White Tanks ADMPU Area Hydrologic Analysis
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C\P models

LOY

£

*

%
*

L)’.-:‘l-.':»‘n'n‘:-h-:-.51“.-}'.‘:*.‘::‘:':::!s‘u‘.”,‘.-:&-,?*x'r)'e-.‘:fr:’r*'!:z'n!fn’t*)‘:\'r'.?:‘::‘::‘: XL 2212 22 R 22 R 3V Rk 2L R R R 2 RS R RS TR EOR T
L. x* =
i FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
x JUN 1998 ® & HYDROLOGIC ENGINEERING CENTER #
* VERSION 4.1 i # 609 SECOND STREET
%* % DAVIS, CALIFORNIA 95616
" DATE  O7MAY09 TIME 08:05:50 * * (916) 756-1104

TN R 2R 2R 2 2R e e R R e g e R

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XOKXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSICN

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE

LOOP 303 OFF-SITE HYDROLOGY

MODIFIED BASED ON FCOMC'S WHITE TANKS/LOOP 303 CORRIDOR ADMP

THE MODIFICATIONS ARE DESCRIBED AS FOLLOWS:

1. THE CACTUS RD BASIN WAS REMOVED AND TWO RELATIVELY SMALL BASINS
LOCATED AT NORTH OF WADDELL ROAD AND NORTH OF OLIVE AVENUE WERE

ADDED YO THE MODEL BASED ON CMX'S HEC-1 MODEL PROVIDED IN DEC,2006.

2. FLOW DIVERSION TO THE OFF-LINE BASINS, SUCH AS WADDELL ROAD
BASIN, OLIVE AVENUE BASIN, NORTHERN AVENUE BASIN WERE ESTIMATED
USING HEC-RAS LATERAL WEIR ROUTINE.

3. DETENTION BASIN ELEVATION AND VOLUME RELATIONSHIPS WERE ESTIMATED
BASED ON 30% DESIGN OF THE BASIN.

4. ELEVATION AND OUTFLOW RELATIONSHIP WERE ESTIMATED BASED ON 30% DESIG
USING CULVERTMASTER., THE OUTFLOW INCLUDES FLOW FROM BLEED-OFF PIPE
AND FLOW FROM OUTFLOW PIPE,

. CHANNEL ROUTING WERE MODIFIED BASED ON 30% DESIGN.

FLOW FROM THE PROPOSED FCDMC CHANNEL ALONG NORTHEN AVENUE WILL

NOT BE COMBINED WITH FLOW FROM LOOP 303 OFF-SITE CHANNEL.

INSTEAD THE FLOW FROM THE CHANNEL ALONG NORTHERN AVENUE WILL GO

TO THE NORTHERN AVENUE BASIN DIRECTLY. SO THE FLOW FROM THE

NORTHERN AVENUE CHANNEL WILL BE COMBINED WITH THE DIVERTED FLOW

FROM LOOP 303 CHANNEL AT NORTHERN AVENUE BASIN.

7. IN THE ADMP MODEL, SOME OF THE OUTFLOW FROM CAMELBACK ROAD BASINS
WERE DIVERTED TO EAST ALONG CAMELBACK ROAD (THE PEAK FLOW IS
180 CFS). NO STRUCTURE WAS RECOMMENDED IN THE ADMP UPDATE. PB
DESIGNED 3-30" PIPES TO DIVERT SOME FLOW TO THE EXISTING CAMELBACK
ROAD CHANNEL LOCATED AT SOUTK SIDE OF CAMELBACK ROAD.

9. PEBBLE CREEK AND PALM VALLEY 8 DEVELOPMENTS WERE INCLUDED IN THE
MODEL BASED ON HEC-1 MODEL PROVIDED BY DEL RIO ENGINEERING.

10. MCDOWELL ROAD DETENTION BASIN WERE DIVIDED INTO TWO DETENTION BASINS
ONE IS CALLED MCDOWELL ROAD UPPER BASIN AND THE OTHER ONE IS CALLED
MCDOWELL ROAD LOWER BASIN

11 PROPOSED I-10/303L TX (ULTIMATED CONDITION) ON-SITE DRAINAGE SYSTEM
WAS REFLECTED IN THE MODEL. THERE ARE TOTAL 11 ON-~SITE BASINS.

oawv

EXISTING CONDITION WITH PROJECTS IN PLACE SCENARIO
REVISED BY PARSONS BRINCKERHOFF DATE: Aug 2008
FILE NAME: EX_SPLT.DAT

T A e e e e e R N N R S e A A e A AN S e L N N W N A NN e A A A N LN LN

DRAFT PREFERRED ALTERNATIVE LEVEL IIX

INCORPORATE ALTERNATIVE #3 FROM CHANGE ORDER #14 INTO

SR 303L OFFSITE FLOOD CONTROL FACILITY - NORTHERN AND CACTUS
BASINS ARE NOW OFFLINE WITH MULTIPLE BASINS LOCATED WITHIN
LUKE AIR FORCE BASE CRASH ZONE AREA

**ADOT BASIN GEOMETRY REPRESENTS MOST RECENT 2' CONTOURS**
WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE®

original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE
TANKS/AGUA FRIA ADMS, Date: October 1991

REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS

100-YEAR, 24-HOUR STORM original file: WTADMS.24
REVISED BY URS DATE: 01-14-04
FILE: L33PE4H.DAT
HEC-1 INPUT PAGE
....... Zsas suipsBampysestliyes s naoDs aws s ssllos s ams ale s s s abes s 55w ssws 30
NOTES:

1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3,
2A, 28, 2C, 2D, 2€E, 2F, 2G, 2H, 2I, 27, 2K, 2 & 3, 4 THRU 26.
2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.

%

ER R R R e e 2]




1154
1155
1156
1157
1158
1159

1160
1161
1162
1163
1164
1165
1166

LINE

1167
1168
1169

1170
1171
1172

1173
1174
11.75

1176
1177

1181

LINE

1197
1198
1199
1200
1201
1202

1203
1205

1216

KK  R131A
KM

ROUTE FLOW FROM CP131A TO R131
8

RS -1
RC .075 .04 .04 2640 .0051
RX 1000 1001 1640 2050 2290 2328 2329 2330
RY 1234 1234 1232 1230 1230 1231 1231 1231
KK 131
KM gRUNOFF HYDROGRAPH FROM SUB-BASIN 131
BA .4
LG .50 .00 5.00 .45 .00
ux 22, 22 22, 49. 78. 94. 107. 120. 130. 143.
Ul 161. 177. 212. 261. 285. 241, 211. 190 174. 157
Ul 140. 127, 111. 103. 83. 63. 42. 39 36. 36
HEC-1 INPUT PAGE 31
3 <> AR Looriiiii 55 9 s sae s [ T —— s LT = 6L arii i 3 Pis v 1 & wiers L (. L — 10
ux 25, 22. 22 17 T« 7. 7. 7 i 7
U1 7. 7 s 7. 0. 0. 0. 0 0. 0
uI 0. 0. 0. 0. 0. 0. 0. 0 0. 0
KK 11131
KM ADD HYDROGRAPHS AT CP131
HC 2 9.57
KK  2D112
KM RETURN DIVERT AT CP112
DR 1D121A
KK R112
KM ROUTE FLOW FROM CP112 Tg CP121A
RS -
RC .05 .022 .05 6700 L0034
RX 1000 1180 1205 1225 1295 1320 1345 1670
RY 1265 1264 1262 1260 1260 1262 1264 1265
KK 121A
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 121A
BA .50
LG .46 .09 5.76 .28 .00
Uz 26. 26. 30. 89. 109. 129. 146. 161. 183. 205.
ux 248. 337 331, 274. 238. 214. 190, 166. 147. 129.
ux 109. 80. 52., 46. 43. 37 26. 26 19, 8.
uI 8. 8. 8. 8. 8. 8. 8. 8. 0. 0.
uI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 1I121A
KM ADD HKYDROGRAPHS AT 1X121A
HC 2 1.34
w
KK D113A
KM RETURN DIVERT AT CP113A
DR 2D121A
% INSERT PROPOSED CHANNEL ROUTE
* KK R113A
% Pt AR AR SRR ANNN %':‘.‘-‘5?*“**‘.‘:*:‘(1('.’(*4(**ﬁ‘ﬁ*ﬁl\':\‘.\'i\".\'ff‘kf:1{1(ﬂ')‘(*‘ﬁ‘»‘-’f:i‘-‘%’;\t‘:z\'*ﬁﬂ'\'r"tf:\?ft'.’.".'('.‘:ft'-’(‘ft\'\'\‘:*ﬁ'.':
*  pB MODIFIED
*  CHANNEL ROUTING WERE MODIFIED BASED ON REVISED CHANNEL DIMENSION
* :‘rz‘::‘:.*:;‘t:h’:-.‘::‘r;‘r:‘:-:cﬁS«'}:ﬁa‘:s‘:#*a‘:\\'s‘cﬁw:‘h‘n&:‘n&s‘l‘.’:ﬁ*-.‘:—,‘::‘n‘:s‘cﬁx‘m'c:‘r-.’t-,‘:-.f-.’efu‘d:{nh} By dt O Ak AT e Ze v e ek AN
* KK RLPO
* rs 1.3 -1.0 0.0
* pCc 0.013 0.013  0.013 5360 0.0050
* RX 0 11.2 13.2 15.2 17.2 19.2 23.2 32.4
% RY1253.5 1247.9 1247.9 1247.9 1247.9 1247.9 1247.9 1253.5
HEC-1 INPUT PAGE 32
....... B iarw s o S o s $Blorass v s duaih 5 8 5t § §8ae & s D s ¥ wisrs w0
KK RLPO B
KM  ROUTE FLOW FROM BELL ROAD TO GREENWAY ROAD ] C)E | O Q
RS 1.6 -1.0 0.0 e
RC 0.035 0.015 0.035 5174 0.0036
RX 0 3 S 16 26 37 57 60
RY 1269.5 1268.5 1268.5 1263 1263 1268.5 1268.5 1269.5
kK e
KM ADD HYDROGRAPHS AT CPL21A
HC 3.54
* HC 2 5.24
KK DCl21A
KM  DIVERT 121A FOR RETRIEVAL LATER
oT DIL31A
DI ¢ 10000
DQ 0 10000
KK R121A
KM ROUTE FLOW FROM CP121A TO CP121
RS 2 -1 0
RC .035 .035 035 2640 .0096
RX 1000 1001 1002 1180 1200 1213 1214 1215
RY 1278 1278 1278 1276 1276 1277 1277 1277




Job No. 793802 No.

Computation

Loop 303 / White Tanks ADMPU AHA

lDate /%/Jg
|Date }/(5/0?

{Computed M
IChecked ﬁ’

Project Location: L303 at Greenway (DL09)

|suject Weir Flow Analysis
| Task Weir Calculations |sheet 1 lot X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev lter 1 Q1 Elev Iter 2 Q2 Eiev lter 3 Q3 Another Elev lter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) (ft) lter 1 H (ft) (cfs) Iter 2 H (ft) iter 3 H (ft) iteration?  fter4 H (ft) iteration?
south 60.2 59.2 150 58.7 58.5 0 0.00 59 0 0.00 59.5 0 0.00 CHECK 60 0.3 73.94 DONE
south 59.2 58.7 220 58.95 58.5 0 0.00 59 0.05 7.38 59.5 0.55 269.21 60 1.05 710.11
south 58.7 58.2 220 58.45 58.5 0.05 7.38 59 0.55 269.21 59.5 1.05 710.11 60 165 1273.62
south 58.2 58.65 120 58.425 58.5 0.075 7.38 59 0.575 156.97 59.5 1.075 401.25 60 1.575 711.58
southeast 58.65 59.1 120 58.875 58.5 0 0.00 59 0.125 15.91 59.5 0.625 177.88 60 1.125 429.57
east 59.1 58.1 20 59.1 58.5 0 0.00 59 0 0.00 59.5 0.4 15.18 60 0.9 51.23
east 59.1 59.7 132 50.4 58.5 0 0.00 59 0 0.00 58.5 0.1 12.52 60 0.6 184.04
east 59.7 60 50 59.85 58.5 0 0.00 59 0 0.00 59.5 0 0.00 60 0.15 8.71
east 60 60.2 100 60.1 58.5 0 0.00 59 0 0.00 59.5 0 0.00 60 0 0.00
TOTALS: 14.77 449.46 1586.15 3442.81
Graph Computations: Weir Approximation:
Station Elevation Station Elevation i i e i
0 60.2 0 59.7 Cross Section
150 58.2 150 59.7
370 58.7 150 58.95
590 58.2 370 58.95 60.5 - B
710 58.65 370 58.45 60 -
830 59.1 580 58.45 =
850 59.1 590 58.425 L 595 |-
982 59.7 710  58.425 S
1032 60 710 58875 2z &9
1132 60.2 830  58.875 585 - .
830 59.1 i~y
Culvert Flows (cfs): 850 59.1 58 , T T ' '
south 0 850 59.4 0 200 400 600 800 1000 1200
southeast 0 982 58.4 :
east 125 982 59.85 Station
1032 59.85 Ry ]
b g —— O\{gn?pplng ~i#— Ave Crest Elev
1132 60.1
Iteration Iteration Iteration Iteration
iter 1 iter 2 Iter 3 Iter 4
Q(south) 14.77 11%!{Q(south) 433.55 75%|Q(south) 1380.57 81%{Q(south) 2769.26 78%
Q{southeast) 0.00 0%]Q(southeast) 15.91 3%|Q(southeast) 177.88 10%]Q{southeast) 429.57 12%
Q(east) 125.00 89%|Q(east) 125.00 22%Q{east) 152.70 9%{Q(east) 368.99 10%
139.77 574.46 1711.15 3567.81
First DI East to South Assumes diversion is to south
inflow 139.77 574.46 171148 356781
Outflow 14.77 433.55 1380.57 2769.26
Second DI East to Southeast Assumes diversion is {o southeast
Inflow 125.00 140.91 330.58 798.55
OQutflow 0.00 15.91 177.88 429.57
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Culvert Calcuiator Report

I L303atGreenway
Solve For: Discharge

Culvert Summary
Allowable HW Elevation 59.50 ft Headwater Depth/Height 2.20
Computed Headwater Elev: 59.50 ft Discharge 124.56 cfs
Inlet Control HW Elev. 58.52 ft Taitwater Elevation 56.50 ft
Outlet Controt HW Elev. 59.50 ft Control Type Outlet Control
Grades
Upstream Invert 54.00 ft Downstream invert 53.50 ft
Length 130.00 ft Constructed Siope 0.003846 f{t/it
Hydraulic Profile
Profite PressureProfile Depth, Downstream 3.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 216 ft
Velocity Downstream 8.46 fi/s Critical Slope 0.009425 ft/it
Section
Section Shape Circular Mannings Coefficient 0.013

‘ Section Material Concrete Span 2.50 ft
Section Size 30 inch Rise 250 1t
Number Sections 3
Outlet Control Properties
Outlet Control HW Elev. 59.50 ft Upstream Velocity Head 1.11 ft
Ke 0.50 Entrance Loss 0.56 ft
inlet Control Properties
Inlet Control HW Elev, 58.62 ft Flow Control Submerged
Iniet Type Square edge w/headwall Area Full 14.7 ft?
K 0.00880 HDS 5 Chart 1
M 2.00000 HDS & Scale 1
C 0.03980 Equation Form 1
Y 0.67000

Title: Loop 303/White Tanks ADMPU AHA
c:\...\bentley\culvertmasten\|303wtadmpuaha.cvm ENG-PHX 044
10/21/08 10:37:27@BEentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: Linda Potter
CulvertMaster v3.1 [03.01.009.00)
+1-203-755-1666 Page 1 of 1
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Peoria Avenue — Bell Road Stage II Design (30%)
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Figure 5 — SR303L Off-Site Drainage System
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Initial Drainage Report
Stage II Design (30%)
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Peoria Avenue — Bell Road

Figure 5 — SR303L Off-Site Drainage System
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Table 2.4B
Proposed Basin Summary
Existing Condition Hydrology

Length Prop. Prop.

Channel/ Peak Max. Vol. Peak Combined Low-Flow Bot. Top Design | Actual
Location Qin Qout Vin |Storage| Provided Stage | on/off |Total Outflow| Basin Drain| Elev. Elev. FB FB
ID (cfs) (cfs) (ac-ft) | (ac-ft) (ac-ft) (ft) line {cfs) (ft) (ft) (ft) (ft) (ft) Backwater
Jackrabbit Channel
SRJR1 (N. of Camelback)| 850 65 42 41,5 43.9 1185.5 | off-line 151 8,323 1,173.5 | 1,186.0 0.0 0.5 |-
Tuthill Channel
SRTCS5 (@ RxR)| 1,646 550 109 108.5 108.5 898.0 | off-line 618 4,380 830.0 898.0 0.0 T
I-10 Channel West
SR10W7{ 1593 741 282 85.2 85.2 1022.0 | on-line N/A 2 487 1.010.5 | 1,022.0 0.0 0.0  |-----
1303 Channel
SRLP2 (Cactus Road)] 2311 31 543 440 440.0 1212.0 | off-line 587 5,630 1.197.0 | 1,212.0 0.0 0.0 |-e---
SRLP5 (Northern)] 4241 442 354 334 333.0 1141.0 | off-line 1380 6.934 1,126.0 | 1,141.0 0.0 0.0 |-
SRLP8 (Camelback)| 2102 340 1081 705.9 700.0 1065.0 | on-line N/A 14.062 1,059.0 | 1,065.0 0.0 0.0 |-
SRLP12 (I-10)| 1781 701 1166 591.5 590.0 1016.0 [ on-line N/A 4,961 1,001.0 | 1,016.0 0.0 0.0 —
SRLP14 (Yuma/Buckeye)| 695 523 823 189.0 190.0 968.0 [ on-line N/A 4,092 959.0 968.0 0.0 0.0 |-
SRLP16 (MC85)| 751 448 938 325.0 325.0 913.0 | on-line N/A 2,872 903.0 913.0 0.0 00 |-
Reems/Northern Channel
SRRMS5 (QOlive)} 1,752 198 189 165.0 165.0 1134.0 | off-line 818 1,449 1,127.0 | 1,134.0 0.0 0.0 |-
BSNR6(Northern)| 477 0 55 55.0 61.1 1107.5 | in-line 0 1,413 1,095.0 | 1,108.5 0.0 1.2 |-
AT&SF Railroad Channel
‘ SRRR7 (@Olive){ 1,770 1285 331 81.3 142.7 1105.6 | off-line 1439 1.832 1,097.5 | 1,111.5 0.0 6.1 |-
Lower El Mirage Channe/
(SRLE4 SW corner of Cactus and El Mirage)| 1,312 813 191 56.9 80.0 1111.4 | off-line 852 2.069 1,104.5 | 1,114.0 0.0 21 [
Bullard Wash
SRBD1S (I-10 and Bullard Wash)| 2682 2011 813 134.9 138.0 890.2 | offdline | 575 - ADOT 4,380 978.5 990.2 0.0 02 |-
2239-BLRD
. Volume IV - Level iif February 2005
URS Final Area Drainage Master Plan Update Report 2-30 URS Job No. 23441586

Loop 303 Corridor/White Tanks Area Drainage Master Plan Update
Flood Control District of Maricopa County
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Estrella Freeway (SR303L)
Thomas Road — Peoria Avenue

Initial Drainage Report
Stage II Design (30%)

Clty of

Litchfield Park
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*NOT INCLUDED WITH SR 303L OFFSITE DRAINAGE SYSTEM
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‘ Table 2.2A

Proposed Channel Summary
Existing Condition Hydrology

"Approximate DS Flow Channe! | Bottom | Side Design (QVA) Froude Channel (WSEL)
Channel Concentration Qexist Qcap tnvert WSEL Depth Depth Width | Siope s \ Number Tw Tw
Name Point (cfs) (ft) (ft) (ft) () (ft) (H:v) (ft5t) ftis Fy (ft) (]
Camelback Channel )
e ICM2 372 372 1052.7 1056.5 3.8 47 5 (6:1) 0.0020 36 0.44 132 51
| ICM3 485 485 10475 10518 42 5.4 5 (6:1) 0.0020 3.8 0.45 143 57
ICM4 783 783 1040.7 1044.8 4.1 6.3 26 (4:1) 0.0020 45 0.46 152 59
Jackrabbit Channel ) ) - o
R 953 953 11771 11826 55 6.9 5 (6:1) 0.0021 46 047 167 71
- 1JR2 813 813 1165.0 1169.3 43 5.3 15 | (©1) 0.0025 47 0.51 154 67
1JR3 933 933 1147.4 1150.4 40 4.4 15 (6:1) 0.0046 6.1 0.61 B 140 51
1JR4 1,324 1,324 1109.9 11143 4.4 44 | 25 (6:1) 0.0035 5.9 0.61 153 | 718
1URS 1,683 1,683 1080.3 1084.6 4.3 4.3 40 (6:1) 0.0033 6.0 0.60 171 92
SR303L URS DCR - Channel
ILPO 772 772 1275.6 1279.0 3.4 5.5 10 (2:1) 0.0049 13.7 1.57 62 24
ILP 854 854 1247.9 12515 35 5.4 10 (2:1) 0.0050 143 161 62 24
n ILP1 1,612 1,612 12273 12325 5.1 5.9 12 (2:1) 0.0031 14.1 1.33 66 33
Cactus Road Basin ILp2 2,898 2.898 1209.8 1215.8 6.0 6.1 20 (2:1) 0.0026 15.0 1.26 74 44
offline low flow/bypass channel 21P2 587 587 1200.0 1202.6 2.8 4.8 20 (2:1) 0.0026 9.3 1.14 69 30
ILP3 2,140 2,140 1180.8 1185.9 5.0 5.1 21 21 0.0027 13.8 1.26 71 41
ILP4 2,636 2,636 1160.7 1165.9 52 5.2 26 (2:1) 0.0025 14.1 1.24 77 47
ILP5 2,624 2,636 1136.3 11415 52 52 26 (2:1) 0.0025 14.0 123 77 47
offline low flow/bypass channel 2LPS 1,380 1,380 1130.4 1133.8 34 37 26 1) 0.0032 125 1.32 71 40
. ILP6 1,539 1539 1110.0 1115.1 5.1 6.4 16 (2:1) 0.0020 16 1.07 72 36
. ILP7 1,770 1,770 1087.1 1092.2 5.0 6.2 19 2:1) 0.0021 12.1 1.10 74 39
ILP8 2,097 2,097 1065.8 1070.7 4.9 . 6.1 26 2:1) 0.0020 2.4 1.09 80 46
iLP9 557 557 1047.9 1052.2 42 43 5 (2:1) 0.0023 9.8 1.08 52 22
ILP10 624 624 1032.4 1036.1 37 37 5 (1) 0.0052 13.7 158 50 20
ILP11 988 988 1014.5 1019.2 47 5.7 5 | @1) 0.0047 14.8 1.56 58 24
ILP13 697 701 984.8 988.5 36 38 8 (2:1) 0.0041 12.7 1.45 53 23
ILP14 595 701 966.2 969.7 3.5 3.7 8 (2:1) 0.0048 13.5 1.54 53 2
ILP15 676 676 934.2 937.7 3.4 4.2 8 (2:1) 0.0048 13.3 1.54 55 22
ILP16 751 751 914.8 918.3 35 4.2 8 2:1) 0.0056 14.5 1.67 55 22
P17 447 448 884.3 888.7 43 5.5 5 (2:1) 0.0013 7.6 0.82 57 23
Upper Northern Channel N
I INR1 256 256 1219.0 0.0 27 36 5 (6:1) 0.0050 46 066 15 37
INR2 1,309 1,309 1182.2 1186.3 40 4.1 30 (6:1) 0.0039 6.1 0.65 155 79
INR3 2,246 2,246 11435 11485 5.0 5.0 45 6:1) 0.0028 6.0 0.56 189 105
INR4 2,308 2,308 1136.0 1141.0 50 5.0 50 (6:1) 0.0025 58 0.54 195 110
Lower Northern Channel INRS 262 262 11226 11259 3.3 43 5 6:1) 0.0020 33 0.43 126 45
INRG 477 477 1096.7 11002 34 45 5 (6:1) 0.0053 55 0.71 129 47
Reems Raad Channel
RM1 709 516 12221 . 12266 Y 57 6.5 @3:1) 0.0040 5.8 0.63 105 34
RmM2 1957 1,382 1 12082 | 12143 | 60 77 1115 | @1) | 00032 6.5 060 | 147 1 60
IRM3 1,366 1.366 1167.8 1172.0 4.1 42 30 6:1) 0.0037 “eo | oe3s | 157 80
] w RM4 1,640 1,640 1142.7 11477 5.0 5.0 30 (6:1) 0.0025 55 0.53 169 90
IRM5 2,179 2179 1119.4 1124.6 5.1 52 40 (6:1) 0.0027 6.0 0.57 185 102
IRMG 826 826 1100.6 1105.0 43 5.3 10 (6:1) 0.0034 53 0.59 148 63

. URS Volume IV - Level lll February 2005
Final Area Drainage Master Plan Update Report 2.8 URS Job No. 23441586
Loop 303 Comridor/White Tanks Area Drainage Master Plan Update
Flood Control District of Maricopa County
PAFCDMCIE152600\Docs\Level {INReporfiLEVEL ill REPORT FINAL 02-2005.doc
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Table 2.2A {continued)
Proposed Channel Summary
Existing Condition Hydrology

‘Approximate DS Flow Channel | Bottom | Side Design (QUA) Froude Channel (WSEL)
Channel Concentration Qexist Qcap Invert WSEL Depth Depth Width | Stope s \ Number Tw Tw
Name Point (cfs) (ft) (ft) (ft) (ft) (ft) (H:v) (FH/ft) ft/s Fn (fy ()
AT&SF Railroad Channel
IRR1 425 425 1150.8 1154.5 3.6 3.9 10 (6:1) 0.0020 37 0.44 126 54
IRR2 492 492 1146.2 1149.7 3.4 3.5 10 6:1) 0.0035 4.7 058 120 52
IRR3 785 785 1127.9 1131.9 4.0 4.0 10 (6:1) 0.0046 5.9 0.68 127 58
_______ R {RR4 936 836 1110.1 1114.4 43 43 15 (6:1) 0.0034 54 0.59 139 67
IRRS 970 970 1103.3 1108.5 5.2 5.2 15 6:1) 0.0015 4.0 0.41 153 77
IRR6 1,733 1,733 1098.8 1105.5 6.7 BT 15 (6:1) 0.0015 4.7 0.42 176 g5
'RR7 1,770 1,770 1095.1 1101.9 6.8 6.8 15 6:1) 0.0015 47 0.42 178 97
IRR8 1,585 1.585 1081.1 1086.9 5.8 5.8 15 (6:1) 0.0025 55 0.53 162 85
Lower El Mirage Channel
ILE4 1,356 1,356 1107.2 1111.9 47 6.8 35 (3:1) 0.0026 5.9 0.54 151 63
ILE5 865 865 1086.6 1090.6 4.0 5.1 15 6:1) 0.0038 5.6 0.63 152 63
Bullard Wash Channel
IBD1N 2,103 2,103 1057.0 1047.3 5.2 7.0 45 {6:1) 0.0020 5.3 0.49 219 109
- - IBD2N 3,244 3.244 1044.1 1049.8 57 7.8 65 (6:1) 0.0020 5.8 0.49 258 133
s IBD3N 3,410 3,410 1015.6 1020.7 5.0 8.7 65 (10:1) 0.0027 5.9 0.56 312 167
IBD4N 3,248 3.410 1006.0 1010.8 4.7 6.4 102 @1 0.0018 5.0 0.47 335 188
IBD1S 3,556 3,558 985.5 990.4 4.9 6.4 90 (6:1) 0.0025 6.1 0.55 269 149
1BD2S 2,321 2,321 980.8 984.4 3.5 3.8 95 6:1) 0.0033 5.8 0.60 235 137
J-10 West Diversion Channel
110W1 g70 970 1045.8 N/A 3.8 4.5 25 (6:1) 0.0035 5.4 0.60 155 71
110W2 1,010 1.010 1039.7 1043.4 3.7 4.2 25 (6:1) 0.0042 5.9 0.66 150 69
110W3 1,046 1,046 1032.7 1036.5 3.7 4.1 25 (6:1) 0.0042 5.9 0.66 148 71
110W4 1,175 1175 1028.5 1032.4 3.8 4.3 30 (6:1) 0.0038 5.8 0.63 158 77
11 0WS 1,588 1,588 1014.6 1018.9 4.3 5.0 35 6:1) 0.0036 6.1 0.62 175 87
11OW7 1,593 1,593 1014.6 1019.6 5.0 5.7 35 (6:1) 0.0020 5.0 0.48 186 95
110W8 743 743 1005.8 1010.5 46 5.5 10 (6:1) 0.0020 42 0.46 151 66
Tuthill Channel
wis ITCH 1,417 1,417 998.7 1003.5 4.7 5.8 20 (6:1) 0.0037 6.2 0.63 168 78
ITC2 1,553 1,553 991.8 897.1 5.2 6.1 25 (6:1) 0.0023 53 0.51 180 83
B TG 1,491 1.491 957.0 961.9 4.8 54 | 25 (6:1) 0.0029 57 0.57 163 84
ITC4 1,546 1,546 914.7 919.3 4.8 46 30 (6:1) 0.0032 5.9 0.59 163 85
ITC5 1,926 1,926 886.8 891.4 4.6 4.6 40 6:1) 0.0033 6.3 0.61 176 95
ITCG 646 646 882.3 885.9 3.6 3.6 15 (6:1) 0.0035 5.0 0.59 128 58
ITC7 1,323 1,323 863.6 867.8 4.1 4.2 45 (6:1) 0.0020 4.6 0.47 176 95
- ITC8 1,506 1,506 859.4 864.6 5.2 5.2 45 (6:1) 0.0071 3.3 0.35 192 107
ITCY 1,503 1,506 854.8 860.1 53 5.3 45 (6:1) 0.0010 37 0.34 193 109
1-10 East Diversion Channel
10CE-US 575 575 984.5 988.6 4.1 4.5 12 6:1) 0.0019 3.9 0.44 138 61
10CE1 556 575 978.5 985.2 4.1 4.5 12 (6:1) 0.0018 3.8 0.43 138 62
1-10 Central Channel
110C1 79 79 1005.4 1007.7 2.2 2.3 2 (6:1) 0.0020 24 0.40 90 29
110C2 131 131 1002.6 1005.3 2.7 2.7 2 (6:1) 0.0020 2.8 0.41 96 34
110C3 170 170 995.9 998.9 3.0 3.0 2 6:1) 0.0020 2.9 0.42 101 38
110C4 243 243 982.2 985.5 3.2 3.3 2 (6:1) 0.0026 36 0.49 105 41

1. By normal depth computation.

2. Channel reach exists.
3. Top width.

Votume IV — Level Il{
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Project Description

Friction Method

Soive For

Roughness Coefficient
Channel Slope
Normal Depth

Left Side Slope

Right Side Slope
Bottom Width

ReSU|ts -
Discharge

Fiow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

Worksheet for Trapezoidal Channel - 1

Manning Formula

Discharge

0.032
0.00667
5.50
7.00
7.00
10.00

ft/ft

ft

fft (H:V)
fift (H:V)
ft

2122.33
266.75
87.78
87.00
4.98
0.01071
7.96
0.98
6.48
0.80

Subcritical

GVFinputData =

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/20/2008 12:58:47 PM

0.00
0.00

0.00

0.00
infinity
Infinity

5.50

4.98

0.00667
0.01071

ft’/s
ft2

ft/ft
f/s

fUft
ft/ft

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.068.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Area Hydrologic Analysis




|J0b No.

' 79902 No.
Computation
{Project Loop 303 / White Tanks ADMPU AHA Location: Waddelt at 173rd (DL11) |computed 141{4 {Date % e (08
|subject  Weir Flow Analysis |checked |pate ‘5/ /(3 ?
|Task Weir Calculations |sheet 1 lof X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev fter 1 Q1 Elev lter 2 Q2 Elev lter 3 Q3 Another Elev lter 4 Q4 Anothes
(ft amsl) (ft amsl) L(ft) (ft) lter 1 H (ft) {cfs) Iter 2 H (ft) lter 3 H (ft) iteration?  lter 4 H (ft) iteration?
south 58 57 84 57.5 56.2 0 0.00 56.7 0 0.00 57.2 0 0.00 CHECK 577 0.2 22.54 DONE
south 57 56 84 56.5 56.2 0 0.00 56.7 0.2 22.54 57.2 0.7 147.59 57.7 1.2 331.26
east 56 55.2 150 556 56.2 0.6 209.14 56.7 1.1 518.16 57.2 1.6 910.74 ST.7 2.1 1369.44
east 55.2 56 58 55.6 56.2 06 80.87 56.7 3.1 200.74 57.2 1.6 362.15 57.7 2.1 529.51
east 56 56.3 35 56.15 56.2 0.05 1147 56.7 0.55 42.83 57.2 1.05 112.97 577 1.65 202.62
east 56.3 56 82 56.15 56.2 0.05 2.75 56.7 0.55 100.34 57.2 1.05 264.68 OF.T 1.65 474.71
east 56 56 30 56 56.2 0.2 8.05 56.7 0.7 52.71 57.2 1.2 118.31 57.7 1.7 199.49
east 56 56.3 210 56.15 56.2 0.05 7.04 56.7 0.55 256.97 57.2 1.05 677.84 57.7 155 121573
east 56.3 56.4 20 56.35 56.2 0 0.00 56.7 0.35 12.42 57.2 0.85 47.02 577 1.35 94.11
TOTALS: 309.03 1207.72 2631.29 44338.42
Graph Computations: Weir Approximation:
Station Elevation Station Elevation [ . PR SSRGS
0 58 0 57.5 Cross Section
84 57 84 571.5
168 56 84 56.5
318 55.2 168 56.5 T I !
376 56 168 556 -
411 56.3 318 55.6 & ;
493 56 318 55.6 £ ;
523 56 376 55.6 g B i
733 56.3 376 56.15 o ——
753 56.4 411 56.15 [
411 56.15 i
Culvert Flows (cfs): 493 56.15 ; ' ' ;
south 0 493 56 0 100 200 300 400 500 600 700 800
southeast 0 523 56 .
east 0 523 56.15 e
733 56.15 .
733 56.35 —e— Qvertopping —ig— Ave Crest Elev
753 56.35
Iteration Iteration iteration Iteration
Iter 1 Iter 2 iter 3 Iter 4
Q(south) 0.00 0%|Q(south) 22.54 2% |Q(south) 147.59 6%} Q(south) 353.80 8%
Q(southeast) 0.00 0%|Q(southeast) 0.00 0%| Q(southeast) 0.00 0%{Q{southeast) 0.00 0%
Q(east) 309.03 100%{Q(east) 1185.18 98%iQ(east) 2483.70 94%|Q(east) 4085.62 92%
309.03 1207.72 2631.29 4438 .42
First DI East to South Assumes diversion is to south
inflow 309.03 1207.72 2631.28 4439.42
Outflow 0.00 22.54 147 59 353.80
Second DI East to Southeast Assumes diversion is to southeast
Inflow 309.03 1185.18 2483.70 4085.62
Outflow 0.00 0.00 0.00 0.00
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|NoA

Job No. 79902
Computation
[Project Loop 303 / White Tanks ADMPU AHA Location: Waddell & Cotton (L12) {computes  AHM |Date 10/23/2008
|Subject Weir Flow Analysis iChecked\&pﬂ IDate 3/.&0/ 0 7
| Task Weir Calculations {Sheet 1 for X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev lter 2 Q2 Elev lter 3 Q3 Ancther Elev lter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) (ft) lter 1 H (ft) (cfs) Iter 2 H (ft) lter 3 H (ft) iteration?  lter4 H (ft) iteration?
south 1251.7 1249.6 360 1250.65 12495 0 0.00 1250 0 0.00 1250.5 0 0.00 CHECK 1251 0.35 223.63 DONE
south 1249.6 1249 570 1248.3 1249.5 0.2 152.95 1250 0.7 1001.48 1250.5 1.2 2247.85 1251 1.7 3790.26
south 1249 1249 375 1248 1249.5 0.5 397.75 1250 1 1125.00 1250.5 1.5 2066.76 1251 2 3181.98
southeast 1249 1249 15 1249 1249.5 0.5 15.91 1250 1 45.00 1250.5 1.5 82.67 1251 2 127.28
southeast 1249 1249 15 1249 1249.5 0.5 15.91 1250 1 45.00 1250.5 1.5 82.67 1251 2 127.28
east 1249 1248 295 1248.5 1248.5 1 885.00 1250 1.5 1625.85 1250.5 2 2503.16 1251 25 3498.27
east 1248 1249.4 780 1248.7 1248.5 0.8 1674.37 1250 1.3 3468.41 1250.5 1.8 5650.98 1251 2.3 8162.21
east 1249.4 1250 200 12497 12495 0 0.00 1250 0.3 98.59 1250.5 0.8 42833 1251 1:3 889.34
east 1250 1251.1 350 1250.55 1249.5 0 0.00 1250 0 0.00 1250.5 0 0.00 1251 0.45 316.96
TOTALS: 3141.88 7409.33 13063.42 20317.21
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 12517 0 1250.65 Cross Section
360 1249.6 360 1250.65
930 1249 360 1248.3
1305 1249 930  1249.3 1252 )
1320 1249 930 1249 1251 1o
1335 1248 1305 1249 - %
1630 1248 1305 1249 .g 1250 -
2410 1249.4 1320 1249 g
2610 1250 1320 1249 2 1249
2960 1251.1 1335 1249 1248 -
1335 1248.5
Culvert Flows (cfs): 1630 12485 1247 4 T - ' , T T
south 0 1630 1248.7 0 500 1000 1500 2000 2500 3000 3500
southeast 0 2410 1248.7 .
east 0 2410 12497 SN
2610 1249.7 P " T
2610 1250 55 —= Overtopping —#— Ave Crest Elev
2860 1250.55 TN A ==
Iteration Iteration Iteration Iteration
iter 1 Iter 2 iter 3 iter 4
Q(south) 550.69 18%|Q(south) 2126.48 29%|Q(south) 4314.61 33%Q(south) 7195.87 35%
Q(southeast) 31.82 1%| Q(southeast) 90.00 1%|Q(southeast) 165.34 1%{Q(southeast) 254.56 1%
Q(east) 2559.37 81%{Q(east) 5182.85 70%{Q(east) 8583.47 66%|Q(east) 12866.78 63%
3141.88 7409.33 13063.42 20317.21
First DI East to South Assumes diversion is to south
Inflow 3141.88 7409.33 13063.42 20317.21
Qutflow 550.69 2126.48 431461 7195.87
Second Di East to Southeast Assumes diversion is to southeast
Inflow 2591.19 528285 8748.81 13121.33
Outfiow 31.82 90.00 165.34 254.56




(

N e %
o (o
% L
&R
Q X
» _ {Crocus Dr
N \
S
i o)
j O '{‘\’ N \ 3 >\ ﬂ . -
£ == ©
+= + - g ~ +
- S ® o
/Watson,Ln— & 1 ¥
¥ N
o
N
S D46
\’\/f\m A X 1246
Z N
F 3 S
ge)
Ventura St é
L11 1 L12 -
+7 o\ & |f + .+
NE L13 o
lH s
7 X
‘ Calavar,Rd E
O
©
: | )
N e
NI /
= g —
Boca Raton ’
bbf.o ® /
_\‘7'\2(}6 N Waddell:'Rd i\x X
i 4
e/ g o
= . \—__‘_/
Gy o

_+_/«|L1 g

1 inch equals 200 feet
J

»
Ng
N




L13

Sub-Basin Documentation

Loop 303/White Tanks ADMPU
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C\¢ mwodel

L***ﬂ5‘(*ﬁ‘*?)‘(’?ﬁ*'f:s‘(ﬁﬂﬂ'\':*ﬂﬁﬁﬁﬁﬁ?{ﬁﬁﬁ*ﬁﬁ***?*ﬁﬁ*
B Sowvte
FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
JUN *
VERSION 4.1 %
DATE 07MAY09 TIME 08:05:50 *
=
PRI 2222223232202 23285 3 2 33 2 3.2 22 4 2 % 2 22 4
X X OXOXXXXX XXXXX X
X X X » x XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X % X X X
X X X X X X
X% X OXXOXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73),

LI3

AR AR AR R AN RN R AN A AR AAN RN AL AR AT AN AR

¥
®
U.S. ARMY CORPS OF ENGINEERS ®
HYDROLOGIC ENGINEERING CENTER %
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
(916) 756-1104 ®

*

*

A AN AL AR R A AR R ERA T AR A AN TR ARAN T AN A ANGX

¥ % % % % % % 3

HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

ip

1D
ID
1D
ID
ID

HEC~1 INPUT PAGE 1

LOOP 303 OFF-SITE HYDROLOGY

MODIFIED BASED ON FCDMC'S WHITE TANKS/LOOP 303 CORRIDOR ADMP

THE MODIFICATIONS ARE DESCRIBED AS FOLLOWS:

1. THE CACTUS RD BASIN WAS REMOVED AND TWO RELATIVELY SMALL BASINS
LOCATED AT NORTH OF WADDELL ROAD AND NORTH OF OLIVE AVENUE WERE
ADDED TO THE MODEL BASED ON CMX'S HEC-1 MODEL PROVIDED IN DEC,2006.

2. FLOW DIVERSION TO THE OFF-LINE BASINS, SUCH AS WADDELL ROAD
BASIN, OLIVE AVENUE BASIN, NORTHERN AVENUE BASIN WERE ESTIMATED
USING HEC-RAS LATERAL WEIR ROUTINE.

3. DETENTION BASIN ELEVATION AND VOLUME RELATIONSHIPS WERE ESTIMATED
BASED ON 30% DESIGN OF THE BASIN.

4. ELEVATION AND OUTFLOW RELATIONSHIP WERE ESTIMATED BASED ON 30% DESIG
USING CULVERTMASTER. THE OUTFLOW INCLUDES FLOW FROM BLEED-OFF PIPE
AND FLOW FROM OUTFLOW PIPE.

5. CHANNEL ROUTING WERE MODIFIED BASED ON 30% DESIGN.

6. FLOW FROM THE PROPOSED FCDMC CHANNEL ALONG NORTHEN AVENUE WILL
NOT BE COMBINED WITH FLOW FROM LOOP 303 OFF-SITE CHANNEL.

INSTEAD THE FLOW FROM THE CHANNEL ALONG NORTHERN AVENUE WILL GO
TO THE NORTHERN AVENUE BASIN DIRECTLY. SO THE FLOW FROM THE
NORTHERN AVENUE CHANNEL WILL BE COMBINED WITH THE DIVERTED FLOW
FROM LOOP 303 CHANNEL AT NORTHERN AVENUE BASIN.

7. IN THE ADMP MODEL, SOME OF THE OUTFLOW FROM CAMELBACK ROAD BASINS
WERE DIVERTED TO EAST ALONG CAMELBACK ROAD (THE PEAK FLOW IS
180 CFS). NO STRUCTURE WAS RECOMMENDED IN THE ADMP UPDATE. PB
DESIGNED 3-30" PIPES TO DIVERT SOME FLOW TO THE EXISTING CAMELBACK
ROAD CHANNEL LOCATED AT SOUTH SIDE OF CAMELBACK ROAD.

9. PEBBLE CREEK AND PALM VALLEY 8 DEVELOPMENTS WERE INCLUDED IN THE
MODEL BASED ON HEC-1 MODEL PROVIDED BY DEL RIO ENGINEERING.

10. MCDOWELL ROAD DETENTION BASIN WERE DIVIDED INTO TWO DETENTION BASINS
ONE IS CALLED MCDOWELL ROAD UPPER BASIN AND THE OTHER ONE IS CALLED
MCDOWELL ROAD LOWER BASIN

11 PROPOSED I-10/303L TI (ULTIMATED CONDITION) ON-SITE DRAINAGE SYSTEM
WAS REFLECTED IN THE MODEL. THERE ARE TOTAL 11 ON-SITE BASINS.

EXISTING CONDITION WITH PROJECTS IN PLACE SCENARIO
REVISED BY PARSONS BRINCKERHOFF DATE: Aug 2008
FILE NAME: EX_SPLT.DAT

e R e s e e et LR S et Lt

DRAFT PREFERRED ALTERNATIVE LEVEL III

INCORPORATE ALTERNATIVE #3 FROM CHANGE ORDER #14 INTO

SR 303L OFFSITE FLOOD CONTROL FACILITY - NORTHERN AND CACTUS
BASINS ARE NOW OFFLINE WITH MULTIPLE BASINS LOCATED WITHIN
LUKE AIR FORCE BASE CRASH ZONE AREA

**ADOT BASIN GEOMETRY REPRESENTS MOST RECENT 2' CONTOURS**
WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE*

original MODEL BY THE WLB Group for FCOMC AS PART OF THE WHITE
TANKS/AGUA FRIA ADMS, Date: October 1991

REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS

100-YEAR, 24-HOUR STORM original file: WTADMS.24
REVISED BY URS DATE: 01-14-04
FILE: L33PE4H.DAT
HEC-1 INPUT PAGE 2
....... 2 waivreon oBies o s st 5y s e a0 oo ume il s usets ve s Bl v XS enew s 20
NOTES:

1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING suka BASINS: WHITE TANKS 3,
2A, 2B, 2€, 2D, 2E; 2F,; 2G,; 2W; 2T, 23, 2K; 2 & 3, 4 THRU 26,
2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.




3503
3504
3505

LINE

3512

3513
3514
3515

3516
3517
3518

3519
3520

3521

3522
3523

3524
3525
3526
3527

% Ko 3 21

KM COMBINE HYDROGRAPHS

HC 5.

* DIVERT ALL - IN LINE BASIN @NR4

KK  DNR4

* KO 1 21

KM  DIVERT TO OFF-LINE BASIN

DT  DINR4

DX 0 476 952 1428 1904 2382 2582 2782

DQ 0 476 952 1428 1904 2382 2582 2782

* DQ 0 197 599 988 1362 1726 1876 2024

*

*

% a»#aﬁﬁ*t*tt*ﬁ*ﬂ*ﬁﬁ*ﬁ*ﬂﬂ*ﬁ**ﬁ*ﬁﬁﬁ***ﬁ**#***ﬂ***w***ﬂﬁﬂkﬁ**?*ﬁﬁﬁﬁﬁ**wﬁ*wﬁﬁﬁw**ﬁﬁ
*

£ 3 **ﬂ*ﬂ*ﬁ&*h#**ﬁﬁﬁ*ﬁkﬁ**ﬁ**ﬁ**#ﬁﬂ*ﬁﬁ*hﬁﬁkﬁk**ﬁﬁtﬁﬁ*ﬁ**&*ﬁw*ﬁ*:?#ﬁ?##ﬁﬁ**ﬁt*wﬁﬁtﬁ
R e Sovh oY o Y oF 3 2 of o A ot o oy e e Y Y e Se sk o LOOP 303 CHANNEL WA AT AN TORT NN AW L NN kot Sk
A AR A NN N A AN AL T A AL AANNRS SECTION OF THE MODEL L 2’228 T2 22:2. 5 54 KRTANDTRR
B O ARTAN AN X AN AR AT NNY

»

CMX REVISION TAKE PLACE HERE **

AN LA NNANW L NN N LR NN AINS X

**ﬂ**ﬁﬁ*ﬁ#*ﬂ**ﬁﬁt*ﬁ**ﬁ*ﬁhﬁ#*ﬁﬂ**ﬁ*ﬁ**#ﬁ**n****ﬂﬂ*ﬁﬁ*ﬁ?*ﬁ**ﬂ**ﬂﬁ*ﬁ*ﬁﬁﬁkﬁﬁ#*w**ﬁ

b3
* ﬁﬂ***w*ﬁﬁwﬁﬂwhﬂﬁt##ﬂﬁﬁ*w*ﬂ***n*w*****ﬁ**&*ﬁ*ﬁﬂﬂkﬂﬁﬂ*ttﬁ*ﬁ**ﬁ*ﬂ*«ﬁ*ﬂﬁ*ﬁ**ﬁ*ﬁ**h
KK D121A
KM  RETURN DIVERT AT LOOP 303
DR DI131A
* KKR131AC
£ **ﬁ*ﬁ***ﬁﬂ*ﬁw**wﬂ*#*ﬁ***ﬂﬂaﬂk*ﬂﬁﬁhﬁﬁﬁﬁﬁﬁ***ﬁ**ﬁ#*waw**kﬁﬁ**ﬂwﬂﬂ«ﬁﬂ*ﬁﬂﬁ**ﬁﬁ*h
*  PB MODIFIED
*  CHANNEL ROUTING WERE MODIFIED BASED ON REVISED CHANNEL DIMENSION & CMX's
*  HEC-1 MODEL
= ﬁﬁﬂ*ﬂﬁ*ﬁ***#ﬁ%ﬁ***ﬁ**ﬂ*ﬁiﬁﬁtﬁ?#ﬁﬁﬂﬁﬁa&&ﬂ*w**w*ﬁ*#**ﬂﬁ*ﬁ«*ﬁ***ﬁﬂﬂﬂﬂﬁ*ﬁé*#*ﬁ*w
* KK RLPUS
* RS 1.2 -1.0 0.0
* RC 0.013 0.013 0.013 5257 0.0031
*  RX 0 14.4 16.8 19.2 21.6 24.0 26.4 40.8
* RY1234.5 1227.3 12 1227.3 1227.3 1227.3 1227.3 1234.5
Ik RLPUS {
KM  ROUTE FLOW FROM GREENWAY ROAD TO WADDELL BASIN :
RS 0.9 -1.0 0.0
RC 0.035 0.015 0.035 3314 0.0037 ’
RX 0 3 5 15 29 39 59 62 |
Ry 1248.0 1247.0 1247.0 1242 1242 1247.0 1247.0 1248.0 tj
I ot ot Lk b el i e o
*  PB MODIFIED
*  DIVERT FLOW TO THE UPPER BASIN LOCATED AT NORTH OF WADDELL ROAD. THE
*  DIVERSION RATING CRURVE WAS DERIVED BASED ON THE PROPOSED LATERAL
*  WEIR USING HEC-RAS SOFTWARE. THE PROPOSED LATERAL WEIR LENGTH IS 100°
* e e A R T N A A R A A R A R Y N N A N AN A A S AN A A AN A A A AR AN A LN R AT LR
HEC-1 INPUT
TO% 5 3wvivs Lo mawis Listis aims R L A Brucuie v wiwse R Tl ae T Biisswas s 5 v 10
i s IRCSTRR — 2
. KK DLP2A
;¥ KO 1 21
i KM  DIVERT TO OFF-LINE BASIN AT NORTH OF WADDEL ROAD AND WEST OF LOOP 303
KM W/ 95' LATERAL WEIR INTO BASIN. |
DT DILP2A i
* DI 0 60 100 200 400 600 750 855 2000 i
* DQ 0 0 63.92 63.92 117.2 335.0 530.98 660.77 1350 i
DI 0 120 300 400 500 600 700 783 900 :
bQ 0 0 119.8 194.4 278.8 367.9 466.2 549.0 663.0 i
KK DRLP2A !
* KO 2 1
KM  RETURN DIVERT AT PROPSED OFF-LINE BASIN LOCATED NORTH OF WADDELL ROAD {
DR DILP2A i
* H
* STORAGE ROUTE THROUGH PROPGSED BASIN AT NORTH OF WADDELL ROAD %
* #ﬂﬁ***ﬁ*t#*#ﬁﬁtﬁ&*ﬁﬁk*#ﬂﬁ*&*hﬁﬁ#**h*aﬁ*ﬁﬁﬂﬁﬁ***ﬁﬂﬁ*ﬂ**aﬁﬁﬁﬁtﬁﬁﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁ !
" P8 MODIFIED
*  THE STORAGE-ELEVATION RELATIONSHIP AND ELEVATION-OUTFLOW RELATIONSHIP H
*  FOR THE PROPOSED BASIN WERE REVISED BASED ON PB'S PRELIMINARY DESIGN i
% FOR BASIN AND BLEEDOFF PIPE. BASIN BOTTOM HAS 0.3% TO 0.5% SLOPE. {
%  ELEVATION-OUTFLOW RELATIONSHIP WAS ESTIMATED BASED ON BLEEDOFF PIPE SIZE. {
* B R R e R T e e e TEwh G AR LR ER i
!
KK SRLP2A |
* KO 2 2 21 ;
KM  STORAGE ROUTE i
RS STOR 0 0 !
% t
*  PROTOTYPICAL BASIN BY CMX W/ 95' BROADCRESTED WEIR FOR DISCHARGE BACK TO CHAN i
® Sy 0 4.6 14.6 19.9 31.5 44.0 57.7 65.5 77:9 96 i
* SE 1224 1225 1227 1228 1230 1232 1234 1235 1236.5 123 ¢
* sL 1224 1.77 0.67 0.5 i
® St 1229 1.23 0.67 0.5 i
*  551236.5 95.0 2,92 1.5 i
SV 0 0.48 1.95 4.98 9.10 13.45 18.05 22.89 27.99  33.34}
sV 38.96 44.86 S1.02 57.47 64.20 71.91 79.96 88.17 |
SE 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232.0}
SE 1233.0 1234 1235 1136 1237 1238 1239 1240 i
® 5Q 259 8.34 12.32 16.79 20.28 23.27 25.94 28.36 29
*8Q 0 2.39 5.88 7.40 9.79 11.69 13.33 14.80 16.14 16
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LINE

3533
3534

3563
3564
3565
3566
3567
3568

3569
3570

sSQ 0 6.20 18.40 19.44 20.37 21.07 2%.99 22.87 23.70 24.

sQ 25.23 26.05 26.79 27.51 28.22 245.29 767.13 1687.75
R e e - s

KK 1Pl

KM  COMBINE HYDROGRAPHS

Ecﬁﬁﬁ***ﬁgikk*ﬁﬂ*twﬁﬁﬁx» S5 ¥ o 3 7 VY S 0 2 ok S A Y YO YO Yo Yo% ot S e e Fe o s Je A S S A Ak At s ST S gl Y sttt

® P8 MODIFIED
& THE ROUTING FROM BASIN TO WADDELL ROAD ROAD WAS MODIFIED BASED ON PB'S DESIG

Vo st 2o fr 2o P e 2o 7 e T e vt Se v 3 8 Yo ¥ ¥ b 200 3% e o 2 3 2 ¥ Fe e e o 3o v o ok e 7r fe ¥ S Yo Ve fr Fe Yo Loy de Lo 2o d ook A fe e S de R e Yo R AR ST

~* PB MODIFIED
i CHANNEL ROUTING WERE MODIFIED BASED ON REVISED CHANNEL DIMENSION

Y fe ey e A N e N N R e N A N A A A A N A N R N A N N A NN AN A A S N A A NN N A NS A NS NA R ARRABAARELK

* KK RLP2

# RS 1.3 -1.0 0.0

* RC 0.013 O. 013 0. 013 5444 0.0027

*  RX 0 4.0 -2 22.4 26.6 30.8 35.0 49.0
* RY1187.8 1180 8 1180 8 1180.8 1180.8 1180.8 1180.8 1187.8
KK RLP2-1

KM  ROUTE FLOW FROM CACTUS ROAD TO DROP STRUCTURE #7

RS 0.6 -1.0 0.0

RC 0.035 0.015 0.035 2065 0.0040

RX 0 3 5 17 52 64 84

87
RY 1204 1203 1203 1197 1197 1203 1203 1203

KK RLP2-2
KM ROUTE FLOW FROM DROP STRUCTURE #7 TO PEORIA AVE

50

HEC-1 INPUT
T ks « 5555 I Lo s wte = gl e B o L 65 wrseonins = Tinitotsls arm . SRR - TSPy 10
KK  RLPDS \
KM  ROUTING CHANNEL LENGTH TO !LP1
*  FROM THE BASIN NORTH OF WADDELL ROAD TO WADDELL ROAD
£ 3
* gs 1.7 -1.0 0.0 o §4
« RC 0.013 0.013 0.013 2628 0.0027 113313
*  RX 0 20.0 26.0 32.0 42.0 48.0 54.0 74.0
® RY118768 1186.8 1183 8 118008 1180.8 1183.8 1186.8 1187.8
RS
RC  0.035 0.015 0 035 1594 0.0036
RX 0 3 15 31 41 61 64
RY 1134 1133 1133 1128 1128 1133 1133 1134
KK DCIL31A
KM RETURN DIVERT AT LP1
DR DI145A
* COMBINE PER LEVEL IIX
KK Pl
KM  COMBINE HYDROGRAPHS
HC 2 5.87
* HC 2 10.44
* KKR145AC
* KM RIUTE FLOW FROM CP131A TO CP145A
* KK 2LP1l
* KM COMBINE ROUTED FLOW FROM OFFLINE BASIN WITH MAIN-CHANNEL FLOW AT !LPl
* HC 9.31
* HC 2 11,22
x ﬁﬁﬁﬁﬁﬂ*ﬁ**aﬁ*?*w#ﬁ&****ﬂﬂ*ﬁtﬂﬁﬁﬂtkﬁaﬂ%*ﬁﬁﬁﬁﬁ#**#ﬁkwﬁwﬁr*ﬁﬁt**w*a*ﬁﬁﬁ*ﬁﬁﬁ*ﬂﬁ*
*  pB MODIFIED
*  CHANNEL ROUTING WERE MODIFIED BASED ON REVISED CHANNEL DIMENSION
x* P R D R R e R S R P P R R S R S E S LR R A R e R R R R R R AR Rk Ik
* KK RLPL
®* RS 2.0 -1.0 0.0
* RC 0.013 0.013 0.013 3990 0.0026
* 0 16.2 20.2 4.2 28.2 32.2 36.2 52.4
* RY123S 4 1227.3 1227.3 1227 3 1227.3 1227.3 1227.3 1235.4
KK RLP1-1
KM ROgT;NG CHANNEL FR?MOWADDELL ROAD TO DROP STRUCTURE #5
RS ’ -1. ;
RC 0.035 0.015 0.035 2450 0.0035
RX 0 3 5 17 33 45 65 68
RY 1227.0 1226.0 1226.0 1220 1220 1226.0 1226.0 1227.0
KK RLP1-2
KM  ROUTING CHANNEL FROM DROP STRUCTURE #5 TO CACTUS ROAD
RS 0.6 -1.0 .0
RC 0.035 0.015 0.035 2632 0.0033
RX 0 3 5 17 42 54 77
RY 1217.0 1216.0 1216.0 1210 1210 1216.0 1216. O 1217.0

HEC-1 INPUT

D i s vk : WO R C PPN L. R, Bt ovsisimi oo R 2R . TR L TP 10
KK DC145A
KM  RETURN DIVERT AT LP2
DR 2D164A
* COMBINE PER LEVEL IIX
KK tLp2
* KO i ! 21
KM  COMBINE HYDROGRAPHS AT LP2
HC 2 8.17
* O R R R R R R T L L R S R S S R R R R R R R R E 2 s o e s RN RN RN U NN NN

Nty s e
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Recommended Altemative
RID - Van Buren

Channel Geometry:

pesign: YX
Check: MDH
Date:  12/20/2007

X 0 10 15 20 25 30 35 45
b 4 2 1 0 0 1 2 4
Z (WS) 299 299 299 299] 299 299} 2991 2.99
Typical Channel Cross Section
B
~ &
S; 3 e XS
R — - WS
{4
0 7 T T Y 1 ¥ T 7 T 5
0 5 10 15 20 25 30 35 40 45 50
Station (ft)
Discharge: 215 cfs
Mannings n: 0.04
Bottom Width: ' 5 ft
Side Slope : 5:1
Channel Slope:  0.0047 ft/ft
Water Depth: 2.9 ft
Top Width: 34921t
Flow Area: ' 59.7 sq.ft
Velocity: 3.6 ft/s
Froud Number: 0.49
Flow Type: Subcritical
NOTES:

1 Cross Section can be modified (to meet the free board and other requirements), but the
flow area should be mantained to convey the storm water.

2 Free board (1-ft for subcritical flow, 2-ft for supercritical flow) is required.

3 This is the width of the water surface.

¢




! Project

I Subject

[vask

Segment

south
south
south
south
south
southeast
east

east

east

Cuivert Flows (cfs):

south
southeast
east

Job No. 79902 No.
Computation
Loop 303 / White Tanks ADMPU AHA Location: Waddell at L303 (DL13) lcompues AP loae £/ 2 [o€
Weir Flow Analysis |Checked et [Date 5/ w/ [ 7
Weir Calcuiations [sheet 1 lof X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev iter 2 Q2 Elev lter 3 Q3 Anocther Elev iter 4 Q4 Another
(ft amsl) (ft amsl} L{ft) (ft) Iter 1 H (ft) (cfs) lter 2 H (ft) Iter 3 H (ft) iteration?  lter 4 H (ft) iteration?
39 38 148 38.5 372 0 0.00 37.7 0 0.00 38.2 0 0.00 CHECK 38.7 0.2 39.71 DONE
38 376 53 37.8 37.2 0 0.00 eyl 0 0.00 38.2 0.4 40.22 38.7 0.9 135.76
37.6 37 80 37.3 372 0 0.00 7.4 0.4 60.72 38.2 0.9 204.92 38.7 1.4 397.56
37 36.76 84 36.88 37.2 0.32 45.62 37.7 0.82 187.12 38.2 1.32 382.17 38.7 1.82 618.74
36.76 37 100 36.88 37.2 0.32 54.31 37.7 0.82 222.76 38.2 1.32 454.97 38.7 1.82 736.59
37 37.26 11 37.13 37.2 0.07 0.61 Bt 0.57 14.20 382 1.07 36.52 38.7 1.57 64.92
37.26 38 128 37.63 372 0 0.00 37.7 0.07 7.11 38.2 0.57 165.25 38.7 1.07 425.02
38 38.37 114 38.185 37.2 0 0.00 37.7 0 0.00 38.2 0.015 0.63 38.7 0.515 126.40
38.37 39 49 38.685 37.2 0 0.00 7.7 0 0.00 38.2 0 0.00 38.7 0.015 0.27
TOTALS: 100.53 481.91 1284.69 2544.97
Graph Computations: Weir Approximation:
Station Eievation Station Elevation .
0 39 0 38.5 Cross Section
148 38 148 385
201 37.6 148 37.8
281 37 201 37.8
365 36.76 201 37.3
465 37 281 37.3 c B
476 37.26 281 36.88 2
604 38 365 36.88 S
718 3837 365  36.88 o e -
767 39 465 36.88
465 37.13
476 37.13 7 T T T
0 476 37.63 500 600 700 800 900
0 604 37.63 .
0 604  38.185 Sttion
718 38.185 ; = 3
418 35,685 —e— Qvertopping —&— Ave Crest Elev
767 38685
iteration iteration Iteration Iteration
Iter 1 {ter 2 iter 3 Iter 4
Q{south) 99.92 99%1Q(south) 470.60 96%{Q(south) 1082.28 84%|Q(south) 1928.36 76%
Q(southeast) 0.61 1%]Q{southeast) 14.20 3%{Q(southeast) 36.52 3%|Q(southeast) 64.92 3%
Q(east) 0.00 0%|Q(east) 7.11 1%{Q(east) 165.88 13%|Q(east) 551.68 22%
100.53 491.91 1284.69 254497
First Di East to South Assumes diversion is to south
Inflow 100.53 491.91 1284.68 2544.97
Outflow 99.92 470.60 1082.28 1928.36
Second DI East to Southeast Assumes diversion is to southeast
Inflow 0.61 21.31 202.40 616.60
Outflow 0.61 14.20 36.52 64.92
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Calculation Title: Existing Roadway Overtopping Hydraulic Analysis

Project: State Route 303 Loop, Cactus, Waddell & Bell Roads

Client: Arizona Department of Transportation

KHA Project Number: 091665004

Total Number of Pages (including this page): 26

Prepared By: Ben Liu Date: 9/25/08
Responsible Professional Check: John R. Klamut, P.E. Date: 9/25/08
Quality Reviewer Check: Robert A. Eichinger, P.E. Date: 9/26/08
Corrected by Responsible Professional: John R. Klamut Date: 9/29/08

Corrections Verified by Quality Reviewer: __Robert A. Eichinger Date: 9/29/08

Purpose:

Determine existing 100-year flow hydraulics at the Cactus Road & Loop 303 and
Waddell Road & Loop 303 intersections.

‘ Assumptions/References:

, 1. Broad-crested weir calculations were completed using Bentley’s software —
e FlowMaster Service Pack 3, 2005.

2. Weir calculations were back-checked using the general weir equation Q=CLH**.

3. Composite roadway overtopping performance curves creating following
methodology outlined in Flood Control District of Maricopa County Drainage
Design Manual for Maricopa County, Hydraulics: Culverts & Bridges,
September 2003 (Draft). Applicable pages attached at the back of this document.

/4. 100-year flows were taken from the Flood Control District of Maricopa County
" ‘“Vﬁ Loop 303 Corridor/White Tanks, Level Il Area Drainage Master Plan Update
N/ ‘% Report (Contract FCD 99-40), Final Volume IV, prepared by URS, February
¥ 200s.

v5. General direction of overland flow in this region is from the northwest towards
the southeast.

6. Weir profiles drawn from! ft existing contours data, surveyed by Aztec

Engineering in February 2006,

KARAwy M 1665004-L.303 BellDesigniD geiHydraulicExisting Cond s Flow Splits'
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Conclusion/Recommendation/Results:

CALCULATION SUMMARY SHEET

For greater accuracy, the overtopping crest at each intersection was split into a number of
sections based on known survey. These segments for each weir profile can be seen in the
attached exhibits. Complete hydraulic results of the composite weir analysis are shown
in the attached summary tables and FlowMaster reports.

CACTUS ROAD INTERSECTION

100-Year Water Surface Elevation 121344

Cactus Rd Overflow Q190 1270  cfs
L303 Overflow Qg 53 cfs
TOTAL Qi00 1323 cfs
ADMP Q4q9 1318  cfs

WADDELL ROAD INTERSECTION

100-Year Water Surface Elevation 1238.03 it ’7
Waddell Rd Overflow Qg 886 cfs i(\ #0 SE ?
L303 Overflow Qg0 97 cis) \
. TOTAL Qigo 983 cfs )
ADMP Qg0 979 cfs

The hydrologic model in the Area Drainage Master Plan shows the 100-year flows
heading to the east at these intersections (see “Existing Conditions HEC-1" exhibit
attached), but this more detailed hydraulic analysis indicates that the bulk of 100-year
flows head towards the south at both intersections. In order to replicate existing
conditions, interim improvements constructed as part of this project will be built to
continue directing flow towards the south.

KaRdwyi091 665004-1.303 BelkDes ipmiDrnnageiHydrauhics\Existing Conditions Flow SplitsiEx istFlowSplits_ CalculationSummarySheet.doc
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? Kimley-Horn Waddell Rd Exis.  Flows Analysis ~

and Associates, Inc. ? N
(Y
Weir Equation Backcheck
— HW
Crest v Above
Length | CrestElev | Crest Discharge
Label L (ft) {ft) H (ft) (cfs) Constants
Waddell Weir Seg 1 148 38.5 -0.466691 0 Headwater Elev (ft) = 38.03
Waddell Weir Seg 2 53 37.8 0.233309 | 17.91819448 Weir Coef C = 3.0
Waddell Weir Seg 3 80 37.3 0.733309 | 150.7098812
Waddell Weir Seg 4 84 36.88 1.153309 | 312.1181606
Waddell Weir Seg 5 100 36.88 1.153309 | 371.5692389 Discharge calculated using Weir Equation:
Waddell Weir Seg 6 11 37.13 | 0.903309 | 28.33142479 & = CLE®
L303 Weir Seg 7 128 37.63 0.403309 | 98.35309417 (Submergence Factor assumed to be 1.0)
L303 Weir Seg 8 114 38.19 -0.156691 0
L303 Weir Seg 9 49 38.69 -0.656691 0
Waddell Rd Sum = 881
L303 Sum = 98 Qg in ADMP (cfs) = 979
TOTAL = 979 Iterated to find Sum Q that matched Q44 in ADMP
K:\Rdwy\091665004-L303BelN\Design\Drainage\Hydraulics\Existing Conditions Flow Splits\Weir Flow Summary .xIs 9/29/2008




Kimley-Horn Waddell Rd Exis _ Flows Analysis
1 and Associates, Inc.

FlowMaster Analysis
v HW: T~ sl
Headwater | Tailwater ' ' Crest | Above | Adj Weir| -

‘Discharge | - Elev Crest Elev| - Elev Surface | Crest Breadth Length | Crest Cdef Velocity
Label (cfs) {ft) = {ft) (ft) Type (ft) s (ft) {ft) C (ft/s)
Waddell Weir Seg 1 38.03 38.5 36 Paved 20 148 0.5 3.01 2.13
Waddell Weir Seg 2 174 38.03 37.8 36 Paved 20 53 0.23 2.96 1.42
Waddell Weir Seg 3 151 38.03 37.3 36 Paved 20 80 0.73 3.03 2.59
Waddell Weir Seg 4 315 38.03 36.88 36 Paved 20 84 115 3.04 3.26
Waddell Weir Seg 5 375 38.03 36.88 36 Paved 20 100 1.15 3.04 3.26
Waddell Weir Seg 6 29 38.03 37.13 36 Paved 20 11 0.9 3.03 2.88
.303 Weir Seg 7 97 38.03 37.83 36 Paved 20 128 0.4 2.99 1.89
L303 Weir Seg 8 38.03 38.19 36 Paved 20 114 0.81 3.03 2.73
L.303 Weir Seg 9 38.03 38.69 36 Paved 20 49 0.31 2.98 1.66
Waddell Rd Sum = 886
L303 Sum = 97
TOTAL = 983 Q4qg in ADMP (cfs) = 979
Notes: 1. Headwater Elev determined iteratively to match total discharge in ADMP.

2. Crest Elev taken as the average roadway elevation for each segment.
3. Tailwater Elev set at constant value below roadway elev -- submergence factor assumed to be 1.0 for this analysis.
4. Adj Weir Coef calculated within Flowmaster from headwater and tailwater depths; per methodology in FHWA HDS No. 5 (1985).

K:\Rdwy\091665004-L303Bell\Design\Drainage\Hydraulics\Existing Conditions Flow Splits\Weir Flow Summary.xls 9/29/2008




‘ Worksheet for Waddell Weir Seg 2

Project Descri ption

Solve For Discharge
Input Data =
Headwater Elevation 38.03 it
Crest Elevation 37.80 ft
Tailwater Elevation 36.00 ft
Crest Surface Type Paved
Crest Breadth 20.00 ft
Crest Length 53.00 ft
Results
Discharge 17.33 ft¥s
Headwater Height Above Crest 0.23 ft
Tailwater Height Above Crest -1.80 ft
Weir Coefficient 296 US
Submergence Factor 1.00
Adjusted Weir Coefficient 296 US
Flow Area 1219 ft?
Velocity 1.42 fis
. Wetted Perimeter 5346 ft
Top Width 53.00 ft
Bentley Systems, Inc. Haestad Methods Soiution Center Bentley FlowMaster [08.01.066.00]

‘ 9/26/2008 8:31:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1 of 1




. Worksheet for Waddell Weir Seqg 3

Project Description

Solve For Discharge
Input Data
Headwater Elevation 38.03 ft
Crest Elevation 37.30 ft
Tailwater Elevation 36.00 ft
Crest Surface Type Paved
Crest Breadth 20.00 ft
Crest Length 80.00 ft
Results
Discharge 151.06 ft¥/s
Headwater Height Above Crest 073 ft
Tailwater Height Above Crest -1.30 ft
Weir Coefficient 3.03 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.03 US
Flow Area 58.40 ft*
Velocity 259 fis
. Wetted Perimeter 8146 ft
Top Width 80.00 ft
Bentley Systems, inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

" 9/26/2008 8:31:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




‘ Worksheet for Waddell Weir Seq 4

Project Description

Solve For Discharge
Input Data -
Headwater Elevation 38.03 ft
Crest Elevation 36.88 ft
Tailwater Elevation 36.00 ft
Crest Surface Type Paved
Crest Breadth 20.00 ft
Crest Length 84.00 ft
Results
Discharge 314.70 s
Headwater Height Above Crest 1.15 ft
Tailwater Height Above Crest -0.88 ft
Weir Coefficient 3.04 US
Submergence Factor 1.00
Adjusted W eir Coefficient 3.04 US
Flow Area 96.60 ft?
Velocity 328 ft/s
‘ Wetted Perimeter 86.30 ft
Top Width 84.00 ft
Bentiey Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

. 9/26/2008 8:31:28 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




‘ Worksheet for Waddell Weir Seg 5

Project Description

Solve For Discharge
Input Data
Headwater Elevation 38.03 ft
Crest Elevation 36.88 ft
Tailwater Elevation 36.00 ft
Crest Surface Type Paved
Crest Breadth 20.00 ft
Crest Length 100.00 ft
Results -
Discharge 374865 {ts
Headwater Height Above Crest 116 ft
Tailwater Height Above Crest -0.88 ft
Weir Coefficient 304 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.04 US
Flow Area 115.00 ft?
Velocity 3.26 fts
‘ Wetted Perimeter 102.30 ft
Top Width 100.00 ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01,066.00]

' 9/26/2008 8:31:33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




‘ Worksheet for Waddell Weir Seq 6

Project Description

Solve For Discharge

Input Data

Headwater Elevation 38.03 1t
Crest Elevation 3713 ft
Tailwater Elevation 36.00 ft
Crest Surface Type Paved

Crest Breadth 20,00 ft
Crest Length 11.00 ft
Results

Discharge 28.50 ft¥s
Headwater Height Above Crest 0.90 ft
Tailwater Height Above Crest -1.13 ft
Weir Coefficient 3.03 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.03 US
Filow Area 9.80 ft?
Velocity 2.88 fts

. Wetted Perimeter 12.80 ft
Top Widlh 11.00 ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
‘ 9/26/2008 8:31:37 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




‘ Worksheet for L303 Weir Seq 7

Project:Description

Solve For Discharge
input Data
Headwater Elevation 38.03 ft
Crest Ejevation 3763 ft
Tailwater Elevation 36.00 ft
Crest Surface Type Paved
Crest Breadth 20.00 ft
Crest Length 128.00 ft
Results
Discharge 96.96 ft¥/s
Headwater Height Above Crest 0.40 ft
Tailwater Height Above Crest -1.63 ft
Weir Coefficient 299 US
Submergence Factor 1.00
Adjusted W eir Coefficient 299 US
Flow Area 51.20 f©?
Velocity 1.89 ft/s
. Wetted Perimeter 128.80 ft
Top Width 128.00 ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FiowMaster [08.01.066.00]

. 9/26/2008 8:31:42 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Drainage Design Manual for Maricopa County Hydraulics: Culverts & Bridges

FIGURE 5.16
CULVERT PERFORMANCE CURVE WITH ROADWAY OVERTOPPING

(USDOT, FHWA, HDS-5, 1985)

Control at 03

H(®)

Q (cfs)

Culvert Roadway {wer Downstream (overbank
Contol Conkol Con’yol

The overall performance curve can be determined by performing the following steps:

il

Select a range of flow rates and determine the corresponding headwater elevations for
the culvert flow alone. These flow rates should fall above and below the design dis-
charge and cover the entire flow range of interest. Both inlet and outlet control headwa-
ters should be calculated. It is recommended that the 2-, 10-, 50- and 100-year flow
rates be included in the range of flow rates considered.

Combine the inlet and outlet control performance curves to define a single performance
curve for the culvert based on the controlling stage for each discharge.

When the culvert headwater stages exceed the roadway crest elevation, overtopping
will begin. Calculate the equivalent upstream water surface depth above the roadway
(crest of weir) for each selected flow rate. Use these water surface depths and Eguation
(5.7a) or Equation (5.7b) to calculate flow rates across the roadway.

Add the culvert flow and the roadway overtopping flow at the corresponding headwater
elevations to obtain the overall culvert performance curve.

Using the combined culvert performance curve, it is an easy matter to determine the headwater
stage for any flow rate, or to visualize the performance of the culvert installation over a range of
flow rates. When roadway overtopping begins, the rate of headwater increase will diminish. The

5-24
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Drainage Design Manual for Maricopa County Hydraulics: Culverts & Bridges

headwater will rise very slowly from that point on. Figure 516 depicts an overall culvert
performance curve with roadway overtopping. Example 4 in Section 5.3.5 illustrates the
development of an overall culvert performance curve. The 100-year discharge should be identi-
fied on the performance curve and the corresponding depth of flow over the roadway.

The Federal Highway Administration’s computer program, HY8 (USDOT, 1999), can be used in
the development of performance curves. HY8 automates the design methods described in
HDS-5 (USDQOT, 1985), and HEC-14 (USDOT, 1983). The U.S. Army Corps of Engineers HEC-2
(USACOE, 1990) and HEC-RAS computer programs (USACOE, 2001a and 2001b) are also
capable of analyzing culverts. The use of HY8 is preferred for design of culverts that are not sub-
ject to backwater conditions. HEC-RAS is preferred for modeling and design of culverts in river
systems where backwater effects are of concern

Roadway overtopping will begin as the headwater rises to the elevation of the lowest point of the
roadway. This type of flow is similar to flow over a broad crested weir. The length of the weir can
be taken as the horizontal length along the roadway. The flow across the roadway is calculated
from the broad crested weir equation:

Q=K. C L.(HW, )" (5.7a)
The charts in Figure 5.17 provide estimates of the correction factors K, and C,.

If the elevation of the roadway crest varies, for instance where the crest is defined by a roadway
sag vertical curve, the vertical curve can be approximated as a series of horizontal segments.
The flow over each is calculated separately and the total flow across the roadway is the sum of
the incremental flows for each segment (Eigure 5.18). If the assumption of horizontal segments
is invalid (HW,, > 1.5 HW,,;), the following formula may be used, assuming the value of C, remains

constant:

. /2 573
_ ZK!(’I'LX(H rh _HW)'a )

o= T S(HwW, - W) (5-7b)

where: HW,, = flow depth above the roadway at the high end of the weir segment, ft.

HW,, = flow depth above the roadway at the low end of the weir segment, fi.

Adapted from Hulsing (1968).

The total flow across the roadway then equals the sum of the roadway overflow plus the culvert
flow. A performance curve must be plotted including both culvert flow and road overflow. The
headwater depth for a specific discharge, such as the 100-year discharge can then be read from
the curve. Design Example 4 in Section 5.3.5 illustrates this procedure.

September 2003 (Draft) 5-25
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FIGURE 5.17
DISCHARGE COEFFICIENT AND SUBMERGENCE FACTOR FOR ROADWAY OVERTOPPING

(USDOT, FWHA, HDS-5, 1985)
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FIGURE 5.18
WEIR CREST LENGTH DETERMINATIONS FOR ROADWAY OVERTOPPING

(USDOT, FHWA, HDS-5, 1985)
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5.3.4 Design Aids

Computer programs for culvert design are acceptable provided they are based on USDOT,
FHWA, HDS-5, 1985.

The Culvert Design Form (Eigure 5.10) has been formulated to guide the user through the design
process. Summary blocks are provided at the top of the form for the project description, and the
designer’s identification. Summaries of hydrologic data are also included. At the top right is a
small sketch of a culvert with blanks for inserting important dimensions and elevations.

The central portion of the design form contains lines for inserting the trial culvert description and
calculating the inlet control and outlet control headwater elevations. Space is provided at the
lower center for comments and at the lower right for a description of the culvert barrel selected.
The design chart should be completely filled out, including consideration of inlet and outlet con-
trol. Table 5.1 and Figure 5.19 through Figure 5.38 should facilitate completion of the Culvert
Design Form.

September 2003 (Draft) 5-27




Estrella Freeway (SR303L)
Peoria Avenue — Bell Road
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Initial Drainage Report
Stage II Design (30%)
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Table 2.4B
Proposed Basin Summary
Existing Condition Hydrology

Length Prop. Prop.

Channel/ Peak Max. Vol. Peak Combined Low-Flow Bot. Top Design Actual
Location Qin Qout Vin |Storage|{ Provided Stage | on/off |Total Outflow| Basin Drain| Elev. Elev. FB FB
ID (cfs) | (cfs) (ac-ft) | (ac-ft) {ac-ft) (ft) line (cfs) (ft) (ft) (ft) (ft) (ft) Backwater
Jackrabbit Channel
SRJR1 (N. of Camelback)] 850 65 42 41.5 43.9 1185.5 | off-line 151 8,323 1,173.5 | 1,186.0 0.0 05 |-
Tuthill Channel
SRTC5 (@ RxR)| 1,646 550 109 108.5 108.5 898.0 | off-line 618 4,390 890.0 888.0 0.0 0.6 |[----
[-10 Channel West
SR10W7| 1593 741 282 85.2 85.2 1022.0 | on-line N/A 2,487 1,010.5 | 1,022.0 0.0 0.0 |-
L 303 Channel
SRLP2 (Cactus Road)| 2311 311 543 440 440.0 1212.0 | off-line 587 5,830 1,197.0 | 1.212.0 0.0 0.0 |-~
SRLP5 (Northern)] 4241 442 354 334 333.0 1141.0 | off-line 1380 6,934 1,126.0 | 1,141.0 0.0 0.0 |-
SRLP8 (Camelback)] 2102 340 1081 705.9 700.0 1065.0 | on-line N/A 14,062 1,059.0 | 1,065.0 0.0 00 |-
SRLP12 (I-10)] 1781 701 1166 591.5 590.0 1016.0 | on-line N/A 4,961 1,001.0 1,018.0 0.0 0.0 |-
SRLP14 (Yuma/Buckeye)| 695 523 823 189.0 190.0 968.0 | on-line N/A 4,092 859.0 968.0 0.0 0.0 |-
SRLP16 (MC85)| 751 448 938 325.0 325.0 913.0 | on-line N/A 2,872 903.0 913.0 0.0 00 |-
Reems/Northern Channel
SRRMS5 (Olive)] 1,752 198 189 165.0 165.0 1134.0 | off-line 818 1,449 1,127.0 | 1,134.0 0.0 0.0  |-----
BSNR6(Northern) 477 0 55 55.0 61.1 1107.5 | in-line 0 1,413 1,085.0 1,108.5 0.0 1.2 e
AT&SF Railroad Channel
' SRRR7 (@0Olive)| 1,770 1285 331 81.3 142.7 1105.6 | off-line 1439 1,832 1,097.5 | 1.111.5 0.0 6.1 |-
Lower EI Mirage Channel
(SRLE4 SW corner of Cactus and El Mirage)| 1,312 813 191 56.% 80.0 11114 | off-line 852 2,068 1,104.5 | 1,114.0 0.0 21 |-
Bullard Wash
SRBD1S (1-10 and Bullard Wash)| 2682 2011 813 134.9 138.0 980.2 | off-line { 575 - ADOT 4.390 978.5 990.2 0.0 0.2  |-——-
2239 -BLRD

. ‘JRS Voiume IV — Level lll February 2005
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Figure 3 - Loop 303 Corridor/White Tanks ADMP Update Along SR303L
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' Table 2.2A

Proposed Channel Summary
Existing Condition Hydrology

'Approximate DS Flow Channel | Bottom Side Design (QVA) Froude Channel (WSEL)
Channel Concentration Qexist Qcap invert WSEL Depth Depth Width | Slope s \" Number Tw Tw
Name Point (cfs) (ft) {ft) (ft) (ft) (ft) (H:V) (ftift) ftis Fun (ft) (ft)
Camelback Channel .
ICM2 372 372 1052.7 1056.5 3.8 4.7 5 (6:1) 0.0020 3.6 0.44 132 51
\CM3 485 485 1047.5 1051.8 4.2 54 5 (6:1) 0.0020 3.8 045 143 57
ICM4 783 783 1040.7 1044.8 4.1 6.3 26 (4:1) 0.0020 4.5 0.46 152 59
Jackrabbit Channel i
™ R 953 953 11771 1182.6 55 6.9 5 (6:1) 0.0021 46 0.47 1 167 71
IUR2 813 813 1165.0 1169.3 4.3 5.3 15 (6:1) 0.0025 4.7 051 154 67
1JR3 933 933 1147 .4 1150.4 4.0 4.4 15 (6:1) 0.0046 6.1 061 140 - 51
UR4 1,324 1,324 1109.9 1114.3 4.4 44 25 (6:1) 0.0035 5.9 0.61 ) 153 78
RS 1,683 1,683 1080.3 1084.6 4.3 4.3 40 (6:1) 0.0033 6.0 0.60 171 92
SR303L URS DCR - Channel
ILPO 772 772 1275.6 1279.0 3.4 5.5 10 (2:1) 0.0049 13.7 1.57 62 24
ILP 854 854 1247.9 1251.5 3.5 5.4 10 (2:1) 0.0050 14.3 1.61 62 24
1LP1 1,612 1,612 1227.3 1232.5 51 5.9 12 (2:1) 0.0031 14.1 1.33 66 33
Cactus Road Basin P2 2,898 2,848 1209.8 1215.9 8.0 6.1 20 2:1) 0.0026 15.0 1.26 74 44
offline low flow/bypass channel, 2LP2 587 587 1200.0 1202.6 2.5 |48 20 (2:1) 0.0026 9.3 1.14 69 30
ILP3 2,140 2,140 1180.8 1185.9 5.0 51 21 (2:1) 0.0027 13.8 1.26 ) 71 41
P4 2,636 2,636 1160.7 1165.9 52 5.2 26 2:1) 0.0025 14.1 1.24 77 47
iLPS 2,624 2,636 1136.3 1141.5 5.2 82 26 (2:1) 0.0025 14.0 1.23 77 47
offfine low flow/bypass channel 21.P5 1,380 1,380 1130.4 1133.8 3.4 3.7 26 (2:1) 0.0032 12.5 132 71 - 40
ILP6 1,539 1.539 1110.0 1115.1 5.1 6.4 16 (2:1) 0.0020 11.6 1.07 72 36
‘ ILP7 1,770 1,770 1087.1 1092.2 5.0 6.2 19 (2:1) 0.0021 12.14 1.10 74 39
ILP3 2,097 2,097 1065.8 1070.7 4.9 6.1 26 (2:1) 0.0020 12.1 1.09 80 46
ILPY 557 557 1047.9 1052.2 4.2 4.3 5 (2:1) 0.0023 ) 9.8 1.08 52 22
ILP10 624 G624 1032.4 10386.1 3.0 T 5 (2:1) 0.0052 13.7 1.58 50 20
| ILP11 988 388 1014.5 1019.2 4.7 8.7 5 (2:1) 0.0047 14.8 1.56 58 24
LP13 697 701 384.8 988.5 3.6 3.8 8 2:1) 0.0041 12.7 1.45 53 23
ILP14 695 701 966.2 969.7 3.5 3.7 8 (2:1) 0.0048 13.5 1.54 53 22
1LP15 676 676 934.2 937.7 3.4 4.2 8 (2:1) 0.0048 183 1.54 55 22
ILP16 751 751 914.8 918.3 35 4.2 8 (2:1) 0.0056 14.5 1.67 55 . 22
P17 447 448 884.3 888.7 4.3 55 5 {2:1) 0.0013 7.6 0.82 57 23
Upper Narthern Channel
INRT 256 256 1219.0 0.0 2.7 3.6 5 (6:1) 0.0050 4.6 0.66 115 37
INR2 1.309 1,309 1182.2 1186.3 4.0 4.1 30 (6:1) 0.0039 6.1 0.65 155 79
INR3 2,248 2,246 1143.5 1148.5 5.0 50 45 6:1) 0.0028 6.0 0.56 189 105
INR4 2,308 2,308 1136.0 1141.0 5.0 5.0 50 (6:1) 0.0025 5.8 0.54 195 110
Lower Northern Channel INR5 262 262 1122.6 1125.9 3.3 4.3 5 {6:1) 0.0020 33 043 128 45
INR6 477 i 477 1096.7 1100.2 3.4 4.5 5 (6:1) 0.0053 8.5 0.71 129 47
Reems Road Channel |
i “RM1 708 516 1222.1 12266 45 5.7 6.5 3.1 0.0040 5.8 0.63 105 34
W TTTesr T ism T esz T pas | a0 77 | iis L @n | ooz | 65 060 T T T e
IRM3 1,366 1.366 1167.8 1172.0 41 |42 1 30 (6:1)'__“" 00037 80 | o083 | 157 80
IRM4 1,640 1,640 1142.7 1147.7 5.0 5.0 30 6:1) 0.0025 55 0.53 169 90
3 IRMS 2,179 2.179 1119.4 1124.6 51 5.2 40 (6:1) 0.0027 6.0 0.57 185 102
RMG 826 826 1100.6 1105.0 43 538 10 (6:1) 0.0634 53 0.59 148 63
‘ U-RS Volume IV — Levet lit February 2005
Final Area Drainage Master Pian Update Report 2.8 URS Job No. 23441586
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Table 2.2A (continued)
Proposed Channel Summary
Existing Condition Hydrology

) 'Approximate DS Flow Channel | Bottom | Side Design (Q/A) Froude Channel
‘ Channel Concentration Qexist Qcap invert WSEL Depth Depth Width | Slope s \ Number *Tw
Name Point {cfs) (ft) {ft) {#t) {ft) {ft) (H:V) (£t/ft) ftls Fr (ft)
AT&SF Railroad Channel
IRR1 425 425 1150.8 11545 3.6 3.9 10 6:1) 0.0020 37 0.44 126
IRR2 492 492 1146.2 1149.7 3.4 35 10 6:1) 0.0035 4.7 0.58 120
IRR3 785 785 1127.9 1131.9 40 4.0 10 {6:1) 0.0046 5.9 0.68 ] 127
IRR4 936 936 1110.1 ) 1114.4 4.3 4.3 15 (6:1) 0.0034 5.4 0.59 139
. ‘RR5 G70 970 1103.3 1108.5 5.2 52 15 (6:1) 0.0015 4.0 0.41 163
oy IRR6 1,733 1,733 1098.8 1105.5 6.7 6.7 {5 (6:1) 0.0015 4.7 0.42 176
IRR7 1,770 1,770 1095.1 1101.9 6.8 6.8 15 1) 00015 | 47 042 [} 178
IRR8 1,585 1.585 10811 1086.9 5.8 5.8 15 {6:1) 0.0025 5.5 0.53 162
Lower El Mirage Channe! | o 3
ILE4 1,356 1.356 1107.2 1111.9 4.7 6.8 35 (3:1) 0.0026 58 0.54 Ny 151
ILES 865 865 1086.6 1090.6 4.0 51 15 (6:1) 0.0038 5.6 0.63 152
Buflard Wash Channel
o {BDN 2,103 2,103 1067.0 1047.3 5.2 7.0 45 (6:1) 0.0020 53 0.49 ) 218
i i IBD2N 3.244 3244 1044.1 1049.8 5.7 7.8 85 (6:1) 0.0020 5.8 0.49 258
IBD3N 3410 3.410 i 10156.6 1020.7 5.0 6.7 65 (10:1) 0.0027 5.9 0.56 312
1BD4N 3,248 3.410 1006.0 1010.8 4.7 6.4 102 {9:1) 0.0018 5.0 0.47 335
IBD1S 3,656 3.556 385.5 990.4 4.9 6.4 30 (6:1) 0.0025 6.1 0.55 269
1BD2S 2,324 2,321 980.9 984 4 3.5 3.8 385 6:1) 0.0033 5.8 0.60 235
1-10 West Diversion Channel g
110W1 970 970 1045.8 N/A 3.8 4.5 25 (6:1) 0.0035 5.4 0.60 B 165
110W2 1,010 1.010 1039.7 10434 3.7 4.2 25 6:1) 0.0042 59 0.66 150
110W3 1,046 1,046 1032.7 1036.5 3.7 41 25 (6:1) 0.0042 5.9 0.66 A 148
110W4 1,175 1475 1028.5 1032.4 3.8 4.3 30 {6:1) 0.0038 58 0.63 158
MOWS 1,588 1,588 1014.6 1018.9 4.3 5.0 35 (6:1) 0.0036 6.1 0.62 175
110W7 1,593 1,593 1014.6 1019.6 5.0 8.7 35 (6:1) 0.0020 5.0 0.48 186
‘ H10W8 743 743 1005.8 1010.5 4.6 5.5 10 {6:1) 0.0020 4.2 0.46 151
Tuthili Channel
ITC1 1.417 1.417 998.7 1003.5 4.7 58 20 (6:1) 0.0037 6.2 0.63 168
ITC2 1,553 1,553 991.8 9971 5.2 6.1 25 (6:1) 0.0023 53 0.51 180
TC3 1,491 1491 957.0 961.9 4.8 54 25 (G:1) 0.0029 8.7 0.57 163
ITC4 1,546 1,546 914.7 919.3 4.6 4.6 30 6:1) 0.0032 5.9 0.59 163
N ITCS 1,826 1,926 886.8 891.4 4.6 4.6 40 (6:1) 0.0033 6.3 0.61 176
ITC6 646 646 882.3 885.9 3.6 3.6 18 (6:1) 0.0035 5.0 0.59 128
ITC7 1,323 1,323 863.6 867.8 49 4.2 45 (6:1) 0.0020 4.6 0.47 176
ITC8 1,506 1,506 859.4 86G4.6 ) 52 5.2 45 6:1) 0.0011 3.8 0.35 192
ITC9 1,503 1,506 854.8 860.1 53 5.3 45 (6:1) 0.0010 3.7 0.34 193
[-10 East Diversion Channel
10CE-US 575 575 984.5 988.6 4.1 4.5 12 6:1) 0.0019 3.9 0.44 138
10CE1 556 575 978.5 985.2 4.1 4.5 12 (6:1) 0.0018 338 0.43 138
}-10 Central Channel
110C1 79 79 1005.4 1007.7 2.2 2.3 2 (6:1) 0.0020 2.4 0.40 90
" 110C2 131 131 1002.6 1005.3 2.1 2.7 2 (6:1) 0.0020 2.8 0.41 96
10C3 170 170 995.9 938.9 3.0 3.0 2 (6:1) 0.0020 2.9 0.42 101
110C4 243 243 082.2 985.5 3.2 3.3 2 {6:1) 0.0026 3.6 0.49 105
1. By normal depth computation.
2. Channel reach exists.
3. Top width.
‘ tms Volume IV - Level lii = February 2005
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Job No. 79902 No.

Computation
|Project Loop 303 / White Tanks ADMPU AHA Location: 175th at Cactus (DL17) [computed M [Date /d/ Z7M
|subject  Weir Flow Analysis |checked w |Date '3/ /. 67
|Task Weir Calculations |sheet 1 |or X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev iter 2 Q2 Elev iter 3 Q3 Another Elev iter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) (ft) lter 1 H (i) (cfs) fter 2 H (ft) Iter & H (ft) iteration? Iter 4 H (ft) iteration?
southeast 42.5 42 90 42.25 41 ¢} 0.00 41.5 0 0.00 42 0 0.00 CHECK 42.5 0.25 33.75 DONE
southeast 42 417 82 41.85 41 0 0.00 41.5 0 0.00 42 0.15 14.29 42.5 0.65 128.92
southeast 41.7 41 100 41.35 41 0 0.00 41.5 0.15 17.43 42 0.65 18721 425 1.15 369.97
southeast 41 40.6 30 40.8 41 0.2 8.05 41.5 0.7 52.71 42 1.2 118.31 42.5 Ll 199.49
east 40.6 411 102 40.85 41 0.15 17.78 41.5 0.65 160.36 42 1.15 37737 42.5 1.65 648.56
east 411 416 103 41.35 41 0 0.00 41.5 0.15 17.95 42 0.65 161.83 42.5 1.15 381.07
east 416 42 102 41.8 41 0 0.00 415 0 0.00 42 0.2 27.37 425 0.7 179.21
east 42 42.5 50 42.25 41 0 0.00 41.5 0 0.00 42 0 0.00 425 0.25 18.75
east 425 425 1 42.5 41 0 0.00 41.5 0 0.00 42 0 0.00 425 0 0.00
TOTALS: 25.83 248.45 856.48 1959.71
Graph Computations: Weir Approximation:
Station Elevation Station Elevation SR T o e Tia DR feen o TR TR e e e W i
0 42.5 0 4225 Cross Section
a0 42 Q0 42.25
172 417 S0 41.85
. 272 41 172 41.85 43 i
302 40.6 172 41.35 425 4
404 411 272 41.35 - :
507 416 272 40.8 L 42 ]
609 42 302 40.8 g i
659 425 302 40.85 2 415 e =
660 42.5 404 40.85 i1 .
404 41.35 I
Cutvert Flows (cfs): 507 41.35 40.5 '
south 0 507 41.8 0 100 200 300 400 500 600 700
southeast 0 609 41.8 .
east 488 609  42.25 e
659 42.25 { z
650 425 | —¢— Overtopping —&— Ave Crest Elgy_]
660 42.5
{teration Iteration Iteration Iteration
Iter 1 lter 2 Iter 3 iter 4
Q{south) 0.00 0%{Q(south) 0.00 0%|Q(south) 0.00 0%]|Q(south) 0.00 0%
Q(southeast) 8.05 2%iQ(southeast) 70.14 10%| Q(southeast) 289.81 22%|Q(southeast) 73212 30%
Q(east) 505.78 98%{Q(east) 666.31 90%|Q(east) 1054.67 78%|Q(east) 1715.59 70%
513.83 736.45 1344.48 2447 .71
First DI East to South Assumes diversion is to south
Infiow 513.83 736.45 1344.48 2447.71
Outflow 0.00 0.00 0.00 0.00
Second DI East to Southeast Assumes diversion is to southeast
Inflow 513.83 736.45 1344.48 2447.71
‘ Outflow 8.05 70.14 289.81 732.12
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Culvert Calculator Report

Cactusat175th
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 40.80 ft Headwater Depth/Height 1.45
Computed Headwater Elev: 40.80 ft Discharge 542.57 cfs
Inlet Control HW Elev. 39.80 ft Tailwater Elevation 39.80 ft
Outiet Control HW Elev. 40.80 ft Control Type Outlet Control
Grades
Upstream Invert 35.00 ft Downstream Invert 34.50 ft
Length 65.00 ft Constructed Slope 0.007692 fu/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 530 ft
Slope Type N/A Normal Depth 2.09 ft .
Flow Regime N/A Critical Depth 2.84 ft ‘\{ ,; ’}q(}?’\
% xS Y
Velocity Downstream 6.78 fi/s Critical Slope 0.003168 ft/ft o /\\ 20 J‘ Ui S‘f/\'
z 1/{/ y \ <
\ r 9}”” ‘\V
O .
Section ‘)}{: (/ ?
ke
Section Shape Box Mannings Coefficient 0.013 ,&}‘f\,&u {
Section Material Concrete Span 10.00 ft Y 0 17,
Section Size 10x41t Rise 4.00 ft A
Number Sections 2 U
Qutlet Control Properties
Outlet Control HW Elev. 40.80 ft Upstream Velocity Head 0.71 ft
Ke 0.20 Entrance Loss 0.14 ft
Inlet Control Properties
Inlet Control HW Elev. 39.80 ft Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 80.0 ft*
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Loop 303/White Tanks ADMPU AHA

c:\...\bentley\culvertmaster\i303wtadmpuaha.cvm

10/20/08 12:08:59@Bentley Systems, Inc.

ENG-PHX 044
Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: Linda Potter
CulvertMaster v3.1 [03.01.009.00]
+1-203-755-1666 Page 1 of 1
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Computation

] Project

Loop 303 / White Tanks ADMPU AHA

Location: Cactus at Cotton (DL18)

Job No. 79902

!Compuled M/I

|Checked \67/&

No.

IDate /0/28/0/)
|Date 3/(9/0 7

|subject  Weir Flow Analysis
[Task Weir Calculations |sheet 1 [of X
Start End Crest Ave  Start Caic Start Caic Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev Iter 2 Q2 Elev Iter 3 Q3 Another Elev fter 4 Q4 Another
(ft amsl) (ft amsi) L.(ft) (ft) iter 1 H (ft) (cfs) Iter 2 H (ft) lter 3 H (ft) iteration?  lter 4 H (ft) iteration?
south 26 25 188 25,5 232 0 0.00 237 0 0.00 24.2 0 0.00 CHECK 24.7 0 0.00 DONE
south 25 24 188 245 232 0 0.00 237 0 0.00 24.2 0 0.00 247 0.2 50.45
south 24 227 30 23.35 232 0 0.00 23.7 0.35 18.64 24.2 0.85 70.53 24,7 1.35 141.17
southeast 22.7 22.7 12 227 232 0.5 12.73 230 1 36.00 24.2 1.5 66.14 247 2 101.82
east 22.7 22.6 60 22.65 23.2 0.55 73.42 237 1.05 193.67 24.2 1.55 347.35 247 2.05 528.33
east 226 231 290 22.85 232 0.35 180.14 237 0.85 681.79 242 1.35 1364.65 247 1.85 2189.16
east 23.49 24 308 23.55 232 0 0.00 237 0.15 53.68 24.2 0.65 484.22 247 1.15  1139.51
east 24 25 241 24.5 28.2 0 0.00 237 0 0.00 24.2 0 0.00 24.7 0.2 64.67
east 25 26 241 255 232 0 0.00 237 0 0.00 24.2 0 0.00 247 0 0.00
TOTALS: 266.29 983.77 2332.88 4215.10
Graph Computations: Weir Approximation:
Station Elevation Station Efevation
0 26 0 25.5 Cross Section
188 25 188 255
376 24 188 245
406 22.7 376 24.5
418 22.7 376 23.35
478 22.6 406 23.35 -
768 23.1 406 227 S
1076 24 418 22.7 g ;
1317 25 418 2265 = N
1558 26 478 22.65
478 22.85
Culvert Flows (cfs): 768 22.85 7 g T T v ’
south 0 768 23.55 600 800 1000 1200 1400 1600 1800
southeast 0 1076 23.55 i
east 0 1076 24.5 o
122; 522 {—0— Overtopping —#&— Ave Crest Eiev]
1558 255
iteration iteration iteration Iteration
Iter 1 Iter 2 Iter 3 iter 4
Q(south} 0.00 0%|Q(south) 18.64 2%}Q(south) 70.53 3% |Q(south) 191.62 5%
Q(southeast) 12.73 5% |Q(southeast) 36.00 4%}Q(southeast) 66.14 3%| Q(southeast) 101.82 2%
Q(east) 253.56 95%|Q(east) 929.13 94%]Q(east) 2196.22 94%| Q(east) 3821.66 93%
266.29 983.77 2332.88 4215.10
First DI East to South Assumes diversion is to south
Inflow 266.29 983.77 2332.88 4215.10
Outflow 0.00 18.64 70.53 181.62
Second DI East to Southeast Assumes diversion is to southeast
inflow 266.29 965.13 2262.35 4023.49
Outflow 12,73 36.00 66.14 101.82
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C\P model L

P R R R R R R R R R R R R 2 d R R R R R R RERREAN AR RAR A AT A AR A ARRARAAXNA AN AR RN RN
% * S;()kAJ/(:fz’ # *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.S. ARMY CORPS OF ENGINEERS *
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:!WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE:

NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
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1 iD LOOP 303 OFF-SITE HYDROLOGY

2 iDp MODIFIED BASED ON FCDMC'S WHITE TANKS/LOOP 303 CORRIDOR ADMP

3 D THE MODIFICATIONS ARE DESCRIBED AS FOLLOWS:

4 D 1. THE CACTUS RD BASIN WAS REMOVED AND TWO RELATIVELY SMALL BASINS

5 ID LOCATED AT NORTH OF WADDELL ROAD AND NORTH OF OLIVE AVENUE WERE

6 i ADDED TO THE MODEL BASED ON CMX'S HEC-1 MODEL PROVIDED IN DEC,2006.
7 i 2. FLOW DIVERSION TO THE OFF-LINE BASINS, SUCH AS WADDELL ROAD

8 D BASIN, OLIVE AVENUE BASIN, NORTHERN AVENUE BASIN WERE ESTIMATED

9 ip USING HEC-RAS LATERAL WEIR ROUTINE.
10 0 3. DETENTION BASIN ELEVATION AND VOLUME RELATIONSHIPS WERE ESTIMATED
11 10 BASED ON 30% DESIGN OF THE BASIN.
12 ip 4. ELEVATION AND OUTFLOW RELATIONSHIP WERE ESTIMATED BASED ON 30% DESIG
13 1D USING CULVERTMASTER. THE OUTFLOW INCLUDES FLOW FROM BLEED-OFF PIPE
14 I0 AND FLOW FROM OUTFLOW PIPE.
15 D0 5. CHANNEL ROUTING WERE MODIFIED BASED ON 30% DESIGN.
16 0 6. FLOW FROM THE PROPOSED FCDMC CHANNEL ALONG NORTHEN AVENUE WILL
17 D NOT BE COMBINED WITH FLOW FROM LOOP 303 OFF-SITE CHANNEL.
18 D INSTEAD THE FLOW FROM THE CHANNEL ALONG NORTHERN AVENUE WILL GO

19 0 TO THE NORTHERN AVENUE BASIN DIRECTLY. SO THE FLOW FROM THE
20 D0 NORTHERN AVENUE CHANNEL WILL BE COMBINED WITH THE DIVERTED FLOW
21 D FROM LOOP 303 CHANNEL AT NORTHERN AVENUE BASIN.

22 ID 7. IN THE ADMP MODEL, SOME OF THE OUTFLOW FROM CAMELBACK ROAD BASINS
23 ID WERE DIVERTED TO EAST ALONG CAMELBACK ROAD (THE PEAK FLOW IS

24 ID 180 CFS). NO STRUCTURE WAS RECOMMENDED IN THE ADMP UPDATE. PB
25 D DESIGNED 3-30" PIPES TO DIVERT SOME FLOW TO THE EXISTING CAMELBACK
26 ip ROAD CHANNEL LOCATED AT SOUTH SIDE OF CAMELBACK ROAD.

27 1D 9. PEBBLE CREEK AND PALM VALLEY 8 DEVELOPMENTS WERE INCLUDED IN THE

28 D MODEL BASED ON HEC-1 MODEL PROVIDED BY DEL RIO ENGINEERING.
29 D 10. MCDOWELL ROAD DETENTION BASIN WERE DIVIDED INTO TWO DETENTION BASINS
30 ID ONE IS CALLED MCDOWELL ROAD UPPER BASIN AND THE OTHER ONE IS CALLED
31 D0 MCDOWELL ROAD LOWER BASIN

7.7 i 11 PROPOSED I-10/303L TI (ULTIMATED CONDITION) ON-SITE DRAINAGE SYSTEM
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