Volume 6: Subbasin Data - “D” 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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Initial Drainage Report
Stage II Design (30%)

DOV Loz

Estrella Freeway (SR303L)

Peoria Avenue — Bell Road

Off-slle Flow
Q0676 cfs  Chonnel Deslgn Q

March 2007

Figure 5 — SR303L Off-Site Drainage System
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Description:

Discharge

Solve For

Bell Road

Channel Slope 0.00641
Gutter Width 6.00
Gutter Cross Slope 0.06
Road Cross Slope 0.02
Spread 42.00
Roughness Coefficient 0.013
Results: 0

Discharge 118.45
Fiow Area 18.36
Depth 1.08
Gutter Depression 0.24
Velocity 6.45

ft/ft

ft/ft
fi/ft

ft¥s
ft2
ft

-

ft/s

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

10/17/2008 3:34:05 PM

Bentley Flowhaster [08.01.068.00]
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Dood SE

2/10/2009
Project: Loop 303/White Tanks ADMPU AHA HDR Prj. No.: 79902 By: JM Date: 2/10/2009
Task:  StreetintersectionDiversions =~~~ Client Pri. No.. ___~ 2007C031 Checked: L7 Date:  3/wfoF
Streets
Curb height = 05 ft BR = Bell Road
N-S D/S street RW (ff) 178 |Conveyance, K = (1.49/n)*(A"*//P¥%") Capacity, Q = K*S"®> 'Weir Flow down side streets, Q=CLH'® LR = Litchfield Road
R/W,ft. PW, 1 F, ft Main flow to EAST Q = discharge, cfs C= 29 a = Bell Road U/S
a 174 102 31 Diversion to SOUTH n = Manning's roughness L = weir length, ft. m = Bell Road D/S
m 173 104 29.5 Crown Direction E-W A = flow area, sq. fi. H = flow depth, fi. ¢ = Litchfield Road U/S
c 137 67 30 N-S street name “BR P = wet perimeter, ft. r = Litchfield Road D/S
r 178 7 49.5 [E-W street name LR | 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 o _ Street Top of Bottom Slope Ave. Long. Top of u/s uis
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 1206.0 1204.7 2416 0.0052 1.02 1504.2 227.3 332.9 1605.4 888.3 4546 665.8 ZQLT.T
DDOASE E-W DIS m 12040 12033 2355  0.0028 1.04 DiS D/S
u/s c 1205.3 1204.0 259.6 0.0047 0.67 0.50 1.00 2.00 0.83 1.33 2.33
N-S D/S r 1204.4 1204.3 3577 0.0001 0.71 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 1627.0 227.3 302.9 1455.9 5849.8 11849.1 28358.6| 10342 4546 665.8 5676.6 10068.2 22157.5 53028.9
u/s 1204.4 WSEL Elevations (ft) WSEL Elevations (ft)
D/S 1203.8 1204.81 1204.27 1204.34 120478 1205.31 1205.81 1206.81| 1204.48 1204.27 1204.36 1205.07 1205.31 1205.81 1206.81
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 11t 21t CAPACITY (cfs)
crown curb  sidewalk ROW above crown crown curb sidewalk ROW above crown  E-W N-S crown curb {sidewalk| ROW {0.5ftover| 1 ftover| 2 ft over
2164 327 47.9 230.9 172.3 24.1 32.1 1542  619.0  1255.0  3003.0 0 - - - - - - -
N-S N-S = : - - : : .
crown curb sidewalk ROW crown curb sidewalk ROW 0.83 ft 1.33 ft 233 ft i > = - & G el
above crown above E-W D/S crown e - - - 1 - - -
60.6 31.0 45.5 202.9 7.0 3.4 50 424 75.0 166.0 397.0 0 00 | 0.0 0.0 0.0 1825 | 516.2 | 1460.0
D/S INTERSECTION PARAMETERS D/S SLOPE, R/W AND COMPOSITE RATIOS
Slope Ratios,SR, {S*1/2) R/W Ratios, RIWR, Composite ﬁatios,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 ft/ft fuft ft. ft. Sw (S +8") S [(Sw+8s™) W, /(W + W) W/(W +Wo)
R___| 0.876 ] I 0.493 | [ 0.327 ]
[BR f [0.00006] | 178 | 0.124 | | 0.507 ] | 0.873
stormd. 1/2@crown  curb sidewalk ROW 0.5ftover 1ftover 2 ftover stormd. 1/2@crowr curb  sidewalk ROW 05ftover 1ftover 2 ftover
INFLOW CAPACITY (D1) 0.0 0.0 86.1 15.4 21.0 158.5 512.0 904.0 1940.0 0.0 0.0 154 21.0 86.1 158.5 512.0 904.0 1940
' 0.0 0.0 86.1 158.5 512.0 904.0 1940
E-W OUTFLOW CAPACITY (NORTH SIDE) 0.0 0.0 86.1 12.0 16.0 77.0 127.0 111.0 41.0
INFLOW CAPACITY (DI), cfs
E-W OUTFLOW CAPACITY (SOUTH SIDE) 0.0 0.0 0.0 0.0 0.0 39.1 126.0 259.0 621.0
0.0 0.0 86.1 1568.5 512.0 904.0 1940.0
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 3.4 5.0 42.4 259.0 534.0 1278.0 0.0 0.0 0.0 42.4 259.0 5340 1278.0]

BR_LR.xls DIVERSION SHEET
Loop 303 /White Tanks ADMPU AHA
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Bell Road U/S CASE A1 (sqft) A2 (sqft) A3 (sqfy A4

ROW to ROW (ft)| 174 Curb Height 0.5 Street Cross Siope, LT 0.02 SWto ROW slope, LT 0.015 A 6.25 27 28.01 1.76
Zurb to Cusb {face) (ft)] 102 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW to ROW slope, RT| 0.015 2 6.25 2.77 26.27 1.74
Width of SW (ft) 6 SW Cross Slope, LT| 0.015 3 6.25 29.03 -30.88 3263
SW to ROW (ft) 30 SW Cross Slope, RT| 0.015 4 26.01 -26.52 4.91 3263
Back |[Top Curb, Top Curb, Top Curb, Face] Top Curb, Back
ROW, L'IJ SW, LT |Back, LT Face, LT |Gutter, LT] Crown Gutter, RT RT Back, RT| SW, RT|ROW, RT 2 6.25 2.77 26.27 1.74
x 0 29.5 355 36 36 87 138 138 138.5 144.5 174 CASE
y 0.02 -0.43 -0.52 -0.52 -1.02 0.00 -1.02 -0.52 -0.52 -0.43 0.02 2 ]
Cmmen LEFT | RIGHT -———>
Depth Top Area calculator - Crown > ROW Components Depth Sorter
TOP curb elev. (ft) -0.52 curb-crown -0.52 crown Conv 3008.4 1.02 (Full Street) (Half Street) 1 2 3 4 Depth {f) Depth (fl) Depth (ft) Depth (ft) Depth () Conveyance (cfs)
TOP crown elev. (ft) C.00 curb-gutier 0.50 curb Conv K 4546 0.50 curb Al (sqft) 12.50 6.25 6.25 a 0 0 0 0 o
TOP ROW elev. (ft) 0.02 SW-curb 0.09 SW ConvK 665.8 0.59 back SW A2 (sqfl) 5.54 277 0.27 0.05 2.45 1.02 0.50 0.50 0.50 0.50 4546
gutter elevation (ft) -1.02 ROW-SW 0.45 ROW Conv K 3210.7 1.04 RW A3 (sqft) 56.02 28.01 6.75 270 0.23 18.34 0.50 1.02 0.59 0.58 0.59 665.8
TOP SW elev. (ft) -0.43 SW-crown -0.43 .5 ft over full 11298.8 1.52 crown A4 (sqft) 3.52 1.76 0.6 0.12 0.01 1.03 0.59 0.59 1.02 1.02 1.02 30084
max flow depth (ft) 1.02 ROW-crown 0.02 1 ft over full 23393.7 2.02 A5 (sqft) 0.00 0.00 1.04 1.04 1.04 1.04 1.04 3210.7
n1 (pavement) 0.0160 crown-gutter 1.02 2 ft over fuil 56654.6 3.02 1.52 1.52 1.52 1.52 1.52 1120838
n2 (curb) 0.0160 ROW-gutter 1.04 3 ft over full 101123 4.02 Top Area calculator - ROW > Crown > SW Components 202 202 2.02 2.02 202 233937
n3 (SW) 0.0160 SW-gutter 0.59 (Full Street) (Haif Street) 1 g 3 4 3.02 3.02 3.02 3.02 3.02 566546
n4 (overland) 0.0250 crown curb SW ROW  .5ft over crown 1 ftovercrown 2ftover 3 ftover curb A1l (sqft) 12.50 825 625 4.02 4.02 4.02 4.02 4.02 101123
n_ crown (composit) 0.0192 HALF P elevation elevation elevation  elevation elevation elevation  elevation elevation back SW A2 (sqft) 5.54 277 027 005 245
n, curb (composit) 0.0160 P1 (pavement) 51.01 25.00 29.51 51.01 51.01 51.01 51.01 51.01 crown A3 (sqfl) 52.54 26.27 8.74 0.22 17.31
n. SW {composil) 0.0159 P2 (face curb) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 RW A4 (sqft) 3.48 1.74 0.7067 0.01 1.02
n. ROW (composit)  0.0192 P3 (top curb) 0.50 0.00 0.50 0.50 0.50 050 050 0.50 AS (sqft) 0.00 0.00
n. .5 ft over {comp) 0.0192 P4 (SW) 6.00 0.00 6.00 6.00 6.00 6.00 6.00 6.00
n. 1 ft over {comp) 0.0183 P5 (ROW) 28.67 0.00 0.00 30.00 30.02 3046  31.46 31.46 Top Area calculator - SW > Crown > TC Components
n. 2 ft over {comp) Q.0183 XP 86.68 25,50 36.51 88.01 88.03 88.47 89.47 89.47 (Full Street) (Half Street) 1 2 3 4
n, 3 ft over (comp) 0.0193 crown curb SW ROW  .5ftovercrown 1 ftovercrown 2ftover 3 ftover curb A1l (sqft} 12.50 6.25 6.25
HALF A elevation elevation elevation  elevation elevation elevation  elevation elevation crown A2 (sqft) 58.06 28,03 9.0 026 19.76
A1l 6.25 6.25 8.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqfi) -61.78 -30.89 -8.74 -0.22 -2193
A2 277 0.00 271 2.1 277 2.77 2.77 237 RW A4 (sqft) 65.26 32,63 9.45 0225 2295
A3 26.27 0.00 0.00 26.27 26.27 26.27 26.27 26.27 AS (sqft) 0.00 0.00
Ad 0.00 0.00 0.00 1.74 1.74 1.74 1.74 1.74
A5 41,76 8526 172.26  259.26 Top Area calculator - TC > Crown > GUTTER Components
A 35.29 6.25 9.02 37.03 78.79 122.29 209.29 296.29 (Full Street) (Half Street) 1 2 3 4
crown A1 (sqft) 52.02 26.01  26.01
curb A2 (sqft) -53.04 -26,52 -26.52
0.5 Al A2 A3 Ad A5 back SW A3 (sqft) 9.82 4.91 0.27 0.05 4.59
curb-crown -0.52 1.02 1 1 1 1 1 RW A4 (sqft) 65.26 3263 945 0.225 2295
SW-crown -0.43 0.93 6.25 2.7 26.27 1.74 41,76 A5 (sqft) 0,00 0.00
ROW-crown 0.02 0.48
P1 P2 P3 P4 P5
1 g’ 1 1 1
51.01 0.50 0.50 6.00 30.00
1 Al A2 A3 Ad A5
curb-crown -0.52 1.52 i 1 1 1 1
SW-crown -0.43 1.43 6.25 2.77 26.27 1.74 85.26
ROW-crown 0.02 0.98
1+curb-crown 0.48 0.52 P1 P2 P3 P4 P3
1 1 1 1 1
51.01 0.50 0.50 6.00 30.46
2 Al A2 A3 A4 A5
curb-crown -0.52 2.52 1 1 1 1 1
SW-crown -0.43 2.43 6.25 277 26.27 1.74 172.26
ROW-crown 0.02 1.98
2+curb-crown 1.48 0.52 P1 P2 P3 P4 P5
1 1 1 1 k]
51.01 0.50 0.50 6.00 31.46
3 Al A2 A3 A4 A5
curb-crown -0.52 3.52 1 1 1 1 1
SW-crown -0.43 3.43 6.25 277 26.27 1.74 259.26
ROW-crown 0.02 2.98
3+curb-crown 2.48 0.52 P1 P2 P3 P4 P5
1 1 1 1 1
51.01 0.50 0.50 6.00 32.48
BR_LR.xlsa_A
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Bell Road DIS CASE A1 (sqft) A2 (sqfl) A3 (sqft) A4
ROW to ROW (ft)i 173 Curb Height 0.5 Streel Cross Slope, LT 0.02 SW o ROW slepe, LT| 0.015 1 6.25 2.08 26.29 2.59
Surb to Curb (face) (ft)] 104 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW to ROW slope, RT| 0.015 2 6.25 2.08 28.87 -264
Width of SW (ft) 5 SW Cross Slope, LT| 0.015 3 6.25 30.78 -34.31  31.79
SWio ROW (f})] 295 SW Cross Slope. RT| 0.015 4 27.04 -28.08 3.85 31.79
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 1 6.25 2.08 2629 2.59
x 0 29 34 34.5 34.5 86.5 138.5 138.5 139 144 173 CASE
y -0.03 | -0.47 -0.54 0.54 -1.04 0.00 -1.04 -0.54 -0.54 -0.47 -0.03 I i |
< LEFT | RIGHT >
Depth Top Area calculator - Crown > ROW
TOP curb elev. (ft) -0.54 curb-crown -0.54 crown Conv 3253.9 1.04 (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 0.07 SW Conv K 605.8 0.57 back SW A2 (sqft) 4.16 208 0.18
gutter elevation (ft) -1.04 ROW-SW 0.44 ROW Conv K 29118 1.01 RW A3 (sqft) 52.58 26.29 6.49
TOP SW elev. (ft) -0.47 SW-crown -0.47 5 ft over fuli 11699.5 1.54 crown A4 (sqft) 5.18 259 (0.885
max flow depth (fl) 1.04 ROW-crown -0.03 1 ft over full 23698.1 2.04 A5 (sqfl) 0.00 0.00
n1 {pavement) 0.0160 crown-gutler 1.04 2 ft over full 567171 3.04
n2 (curd) 0.0180 ROW-gutter 1.01 3 ft over full 999958 4.04 Top Area calculator - ROW > Crown > SW
n3 (SW) 0.0160 SW-gutter 0.57 (Full Street) (Half Street) 1
n4 (overiand) 0.0250 crown curb sSw ROW  .5ftovercrown 1flovercrown 2ftover 3ftover curb A1 (sqft) 12.50 625 625
n. crown {composit) 0.0192 HALF P elevation elevalion  elevation elevation elevation elevation  elevation elevation back SW A2 (sqfl) 4.18 208 0.18
ne curb (composit} 0.0160 P1 (pavement) 52.01 25.00 28.51 50.50 52.01 52.01 52.01 52.01 crown A3 (sqft) 57.74 28.87 9.71
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 Ad (sqfl) -5.28 -264 -1.063
n. ROW (composit) 0.0193 P3 (top curb) 0.50 0.00 0.50 0.50 0.50 0.50 0.50 0.50 A5 (sqfi) 0.00 0.00
n, .5 ft over {comp) 0.0182 P4 (SW) 5.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00
ne 1 ft over (comp) 0.0193 P5 (ROW) 29.53 0.00 0.00 29.50 30.03 31.03 3208  33.03 Top Area calcutator - SW > Crown > TC
n, 2 ft over (comp) 0.0194 P 87.54 25.50 34.51 86.01 88.04 89.04 90.04 $1.04 (Full Street) (Half Street) 1
n. 3 ft over (comp) 0.0195 crown curb Sw ROW .51t overcrown 1ftovercrown 2 ftover 3fiover curb A1 (sqft) 12.50 625 625
HALF A elevation elevation  elevation elevation elevation elevation  elevation elevation crown A2 (sqft) 61.56 30,78 972
A1 6.25 6.25 6.26 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqft) -68.62 -34.31  -9.54
A2 2.08 0.00 2.08 2.08 2.08 2.08 2.08 2.08 RW A4 (sqft) 63.58 31.79 8.69
A3 26.29 0.00 0.00 26.29 26.29 26.29 26.29 26.29 AS {sqft) 0.00 0.00
A4 2.59 0.00 0.00 0.00 2.59 2.59 258 2.59
A5 43.25 86.50 173.00  258.50 Top Area calcuiator - TC > Crown » GUTTER
A ar.21 6.25 8.33 34.62 80.46 123,71 210.21 296.71 (Full Street) (Half Street) 1
crown A1 {sqft) 54.08 27.04 27.04
curb A2 {sqft) -56.16 -28.08 -28.08
0.5 Al A2 A3 Ad AS back SW A3 (sqft) 7.70 3.85 0.18
curb-crown -0.54 1.04 1 1 1 1 1 RW A4 (sq ft) 63.58 31.79 869
SW-crown -0.47 0.97 8.25 2.08 26.29 2.59 43.25 AS (sq ft) 0.00 0.00
ROW-crown -0.03 0.53
P1 P2 P3 P4 Ps
1 1 1 1 1
52.01 0.50 0.50 5.00 28.50
1 Al A2 A3 Ad AS
curb-crown -0.54 1.54 1 1 1 1 1
SW-crown -0.47 1.47 6.25 2.08 26.29 2.58 86.50
ROW-crown -0.03 1.03
1+curb-crown 0.46 0.54 P1 P2 P3 P4 P5
1 1 1 1 1
52.01 0.50 0.50 5.00 29.99
2 Al A2 A3 A4 A5
curb-crown -0.54 2.54 1 1 1 1 1
SW-crown -0.47 2.47 6.25 2.08 26.29 2.59 173.00
ROW-crown -0.03 2.03
2+curb-crown 1.46 0.54 P1 P2 P3 P4 PS5
1 1 i | 1 1
52.01 0.50 0.50 5.00 30.99
3 Al A2 A3 A4 A5
curb-crown -0.54 3.54 1 1 1 1 1
SW-crown -0.47 3.47 6.25 2.08 26.29 2.59 259.50
ROW-crown -0.03 3.03
3+curb-crown 2.46 0.54 P1 P2 P3 P4 P5
1 1 1 1 ¥
52.01 0.50 0.50 5.00 31.68
BR_LR.xlsm_B
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Components
2 3 4
0.04 1.87
2.20 0.22 17.38
0.15 0.015 1.54
Components
2 3 4
0.04 1.87
024 18.92
-0.015 -1.56
Components
2 3 4
0.27 20.79
-0.24 -24.44
0.22 2288
Components
2 3 4
004 364
022 2288

Depth Sorter
Depth (ft) Depth (ft) Depth (ft
o] 0 0
1.04 0.50 0.50
0.50 1.04 0.57
0.57 0.57 1.04
1.01 1.01 1.01
1.54 1.54 1.54
2.04 2.04 2.04
3.04 3.04 3.04
4.04 4.04 4.04

0
0.50
0.57
1.01
1.04
1.54
2.04
3.04
4.04

0
0.50
0.57
1.01
1.04
1.54
2.04
3.04
4.04

) Deplh (ft) Depth (ft) Conveyance (cfs)

0

4548
605.8
2911.8
3253.8
11689.5
23698.1
567171
99985.6

HDR Engineering Inc.



Litchfield Road U/S CASE A1 (sqft) A2 (sqft) A3 (sqft) Ad
ROW to ROW (ftj)] 137 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT| 0.015 1 8.25 2.77 27.06 28.08
Zurb to Curb {face) {ft) 67 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW to ROW slope, RT| 0.015 2 B.25 277 3.25 20.58
Width of SW (ft) 6 SW Cross Slope, LT{ 0.015 3 6.25 6.02 -3.41 2398
SW o ROW (fyi 29 SW Cross Slope, RTi  0.015 4 11.22 -5.70 333  23.98
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 6.25 277 325 2058
X 0 28.5 34.5 35 35 68.5 102 102 102.5 108.5 137 CASE
y 0.36 -0.08 -0.17 -0.17 -0.67 0.00 -0.67 -0.17 -0.17 -0.08 0.36 2 |
<—— LEFT | RIGHT =-+-e-u>
Depth Top Area calculator - Crown > ROW
TOP curb elev. (ft) -0.17 curb-crown -0.17 crown Conv 888.3 067 (Full Street) (Half Street) 1
TOP crown elev. (fi) 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) 0.38 SW-curb 0.08 SW Conv K 665.8 0.59 back SW A2 (sgft) 5.54 277 027
gutter elevation (ft) -0.87 ROW-SW 0.44 ROW Conv K 2971.7 1.03 RW A3 (sqft) 54.12 27.06 638
TOP SW elev. (ft) -0.08 SW-crown -0.08 .5 ft over full 45322 147 crown A4 (sqft) 56.16 28.08 10.44
max flow depth (ft) 0.67 ROW-crown 0.36 1 ft over full 121323 1.67 A5 (sgft) 0.00 0.00
n1 {(pavement) 0.0160 crown-gutter 0.67 2 ft over full 34689.7 267
n2 (curb) 0.0160 ROW-gutter 1.03 3 ft over full 66061.1 3.67 Top Area caiculator - ROW > Crown > SW
n3 (SW) 0.0160 SW-gutter 0.59 (Full Street) (Half Street) 1
n4 (overland) 0.0250' crown curb sSW ROW  .5ftovercrown 1t overcrown 2ftover 3 ftover curb Al (sqft) 12.50 625 6.25
N crown {composit) 0.0170 HALF P elevation elevation elevation  elevation elevation elevation elevation elevation back SW A2 (sq fi) 5.54 277  0.27
n. curb (composit) 0.0160 P1 (pavement) 33.51 25.00 29.51 33.51 33.51 33.51 33.51 33.51 crown A3 (sqft) 6.50 325 0.69
ne 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 (sqfl) 41.16 2058 8.34
n. ROW (compaosit) 0.0199 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
n. .5 ft over (comp) 0.0200 P4 (SW) 6.00 0.00 6.00 6.00 6.00 6.00 6.00 6.00
n. 1 ft over (comp) 0.0200 P5 (ROW) 533 0.00 0.00 29.00 29.36 28.47 30.47 30.47 Top Area calculator - SW > Crown > TC
n, 2 ft over (comp) 0.0200 EP 45.84 25.50 36.51 69.51 69.87 69.98 70.98 70.98 (Full Street) (Half Street) 1
ne 3 ft over (comp) 0.0200 crown curb sw ROW .5 ft over crown 1 ft over crown 2 flover 3 ft over curb A1 (sqft) 12.50 6.25 6.25
HALF A elevation elevation elevation  elevation elevation eievation  elevation elevation crown A2 (sqft) 12.04 6.02 096
Al 6.25 6.25 6.25 6.25 6.25 575 6.25 6.25 back SW A3 (sqg ft) -6.82 -3.41  -0.69
A2 27T 0.00 217 277 237 2.77 277 2 RW A4 (sqfl) 47.96 23.98 9.02
A3 3.26 0.00 0.00 3.25 3.25 3.25 3.25 3.25 A5 (sq ft) 0.00 0.00
Ad 0.00 0.00 0.00 20.58 20.58 20.58 20.58 20.58
A5 9.59 4384 11234 180.84 Top Area calculator - TC > Crown > GUTTER
LA 12:27 6.25 9.02 32.85 42.44 7669 14549 21369 (Full Street) (Half Street) 1
crown A1 (sqft) 22.44 11.22 11.223
curb A2 (sqft) -11.40 -5.70  -5.70
0.5 Al A2 A3 Ad A5 back SW A3 (sqgft) 6.66 33% Q27
curb-crown -0.17 0.67 1 1 1 1 1 RW A4 (sqft) 47.98 2388 9.02
SW-crown -0.08 0.58 6.25 297 3.25 20.58 9.59 A5 (sqft) 0.00 0.00
ROW-crown 0.36 0.14
P1 P2 P3 P4 P5
1 1 1 1 1
33.51 0.50 0.50 6.00 29.00
1 Al A2 A3 Ad A5
curb-crown -0.17 147 1 1 1 1 1
SW-crown -0.08 1.08 6.25 237 3.25 20.58 43.84
ROW-crown 0.36 0.684
1+curb-crown 0.83 0.17 P1 P2 P3 P4 P5
1 1 1 1 1
33.51 0.50 0.50 6.00 29.47
2 A1l A2 A3 Ad A5
curb-crown -0.17 247 1 1 1 1 1
SW-crown -0.08 2.08 6.25 277 3.25 20.58 112.34
ROW-crown 0.36 1.64
2+curb-crown 1.83 0.17 P1 P2 P3 P4 P5
1 1 1 1 1
33.51 0.50 0.50 6.00 30.47
3 Al A2 A3 A4 A5
curb-crown -0.17 3.17 1 1 1 1 1
SW-crown -0.08 3.08 6.25 277 3.25 20.58 180.84
ROW-crown 0.36 2.64
3+curb-crown 2.83 0.17 P1 P2 P3 P4 P5
1 1 1 1 1
BR_LR.xlsc_C 33.59 0.50 0.50 6.00 31.47
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Components

2 3 4

005 245

264 022 17.82

216 0.18 1530
Components

2 3 4

0.05 245

0.04 252

0.18 12.06
Components

2 3 4

0.09 497

0.04 -2.68

0.22 1474
Components

2 3 4

0.05 3.02

022 1474

HDR Engineering Inc.



Litchfield Road D/S CASE A1 (sqft)y A2 (sqfty A3 (sqfty A4
ROW lo ROW (ft)] 178 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT| £.015 1 6.25 2397 55.03 61.51
Curb to Curb (face) (f)] 71 Tap of Curb Width| 0.5 Street Cross Siope, RT|  0.02 SW to ROW slope, RT| 0.015 2 6.25 207 516 41.15
Width of SW (ft) 5] SW Cross Slope, LT|  0.015 3 6.25 7.93 -5.52 46.68
SWlo ROW (ff)y| 475 SW Cross Stope, RT| 0.015 4 12.60 -7.46 3.51 46.68
Back [Top Curb, Top Curb, Top Curb, Face] Top Curb, Back
ROW, LTISW, LT |Back, LT Face, LT |Gutter,LT] Crown |[Gutter, RT RT Back, RT| SW, RT{ROW, RT 2 8.25 277 516 41.15
X 0 47 53 53.5 53.5 89 1245 124.5 125 131 178 'CASE
y 0.59 -0.12 -0.21 -0.21 -0.71 0.00 -0.71 -0.21 -0.21 -0.12 0.59 2 |
€e-mm LEFT { RIGHT —-eeue>
Depth Top Area calculator - Crown > ROW
TOP curb elev. (ft) -0.21 curb-crown -0.21 crown Conv 1034.2 0.71 (Full Street) (Half Street) 1
TOP crown elev. (ft) 0.00 curb-gutter 0.50 curb Conv K 4546 0.50 curb Al (sqff) 12.50 625 6.25
TOP ROW elev. (ft) 0.59 SW-curb 0.09 SW Conv K 665.8 0.59 back SW A2 (sqfi) 5.54 277 027
gutter elevation (ff) -0.71 ROW-SW 0.71 ROW Conv K 5676.6 1.30 RW A3 (sqft) 110.06 55.03 16.86
TOP SW elev. (ft) -0.12 SW-crown -0.12 .5 ft over full 9434.8 1.21 crown A4 (sqft) 123.02 61.51 28.025
max flow depth (ft) 0.71 ROW-crown 0.59 1 ft over full 13178.9 1.71 A5 (sqfl) 0.00 0.00
n1 (pavement) 0.0160 crown-gutter 0.71 2 ft over full 40386.9 2.71
n2 (curb) 0.0160 ROW-gutter 1.30 3 fl over full 78696 3.71 Top Area calculator - ROW > Crown > SW
n3 (SW) 0.0160 SW-gutter 0.58 (Full Street) (Half Street) 1
n4 {(overland) 0.0250 crown curb SW ROW .5 ft over crown 1 fl over crown 2ftover 3 ft over curb Al (sqft) 12.50 6.25 6.25
n, crown (composit) 0.0175 HALF P elevation elevation elevation  elevation elevation elevation  elevation elevation back SW A2 (sqft) 5.54 277 027
n, curb (composit) 0.0160 P1 (pavement) 35.51 25.00 29.51 35.51 35.51 35.51 35.51 35.51 crown A3 (sqff) 10.32 5.16 1.20
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 (sqff) 82.30 41.15 19913
n. ROW (composit) 0.0208 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) 0.0160 P4 (SW) 6.00 0.00 6.00 6.00 6.00 6.00 6.00 6.00
n. 1 ft over (comp) 0.0210 P5 (ROW) 8.00 0.00 0.00 47.51 0.59 4771 48.71 48.71 Top Area calculator - SW> Crown > TC
n. 2 ft over (comp) 0.0210 P 50.51 25.50 36.51 50.01 43.10 30.21 91.21 91.21 (Full Street) (Haif Street) 1
n. 3 ft over (comp) 0.0210 crown curb SwW ROW .5 ft over crown 1 ft over crown 2 ftover 3 ftover curb At (sqit) 12.50 6.25 6.25
HALF A elevation elevation elevation  elevation efevation elevalion  elevation elevation crown A2 (sqgft) 15.86 7.93 1.47
Al 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqft) -11.04 552 -1.20
A2 2.77 0.00 277 2.77 2.77 277 277 2,77 RW A4 (sqft) 93.36 46.68 21.123
A3 5.16 0.00 0.00 5.16 5.16 5.16 5.16 5.16 A5 (sq ft) 0.00 0.00
A4 0.00 0.00 0.00 41.15 33.41 41.15 41.15 41.15
A5 FALSE 36.49 12548 21449 Top Area cafculator - TC > Crown > GUTTER
LA 14.18 6.25 9.02 55.33 47.59 91.82 180.82 265.82 (Fuil Street) (Half Streef) 1
crown Al (sqft) 25.20 12,60 12,603
curb A2 (sqft) -14.92 -7.46 -7.46
0.5 A1l A2 A3 A4 A5 back SW A3 (sqft) 7.02 3.51 0.27
curb-crown -0.21 0.71 1 1 1 0 0 RW Ad (sqft) 93.36 46.68 21.123
SW-crown -0.12 0.62 6.25 277 5.16 33.41 FALSE A5 {sqff) 0.00 0.00
ROW-crown 0.59 -0.09
P1 P2 P3 P4 P5
1 1 1 1 0
35.51 0.50 0.50 6.00 0.00
1 Al A2 A3 A4 A5
curb-crown -0.21 1.21 1 1 1 1 1
SW-crown -0.12 1.12 6.25 277 516 41.15 36.49
ROW-crown 0.59 0.41
1+curb-crown 0.79 0.21 £1 P2 P3 P4 P5
1 1 1 1 1
35.51 0.50 0.50 6.00 47.71
2 Al A2 A3 A4 A5
curb-crown -0.21 2.21 1 ;- 1 1 1
SW-crown -0.12 2.12 6.25 277 5.16 41.15 12548
ROW-crown 0.59 1.41
2+curb-crown 1.79 0.21 P1 P2 P3 P4 P5
1 1 1 1 1
35.51 0.50 0.50 8.00 48.71
3 A1l A2 A3 A4 A5
curb-crown -0.21 3.21 1 1 4 1 1
SW-crown -0.12 3.12 6.25 2.77 5.16 41.15 214.49
ROW-crown 0.59 2.41
3+curb-crown 2.79 0.21 P1 P2 P3 P4 P5
1 1 1 1 1
BR_LR.xisr_D 35.51 0.50 0.50 5.00 49.71
Loop 303 / White Tanks ADMPU AHA Page 1 of 1

Components
2 3 4
005 245

426 036 3355
354 0295 2965

Componenis
2 3 4
0.05 245
0.06 3.90
0.295 20.945

Components
2 3 4
0.11 6.35
-0.06 -426
0.355 25.205

Components
2 3 4
0.06 3.2C
0.355 25.205

HDR Engineering Inc.
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The Castellina Village report includes an analysis of the Bell Road capacity in the
area of the subject site. The analysis of Bell Road conducted in the report supports
previous studies which state the capacity of Bell Road adjacent to the subject site is
430 cfs. Additional reports were also investigated to determine the flow rates which
require mitigation by the subject site. Based on earlier studies, 860 cfs will enter the
intersection of Bell Road and Sarival Avenue during the 100-year event. At that
point, the flow is split; 430 cfs will be conveyed downstream within Bell Road and the
remaining 430 cfs will be conveyed through the subject site.

b) Loop 303 Corridor/ White Tanks Area Drainage Master Plan Update (ADMPU)

The Loop 303 Corridor/White Tanks Area Drainage Master Plan Update (ADMPU)
was prepared by URS. The report is an update to the original ADMP study,
analyzing the impact of flooding of the White Tanks/Ague Fria drainage area.

The ADMPU study has identified 860 cfs at the intersection of Bell Road and Sarival
Avenue during the 100-year event, prior to any 303 improvements. Half of the flow
continues downstream within Bell Road, while the other half traverses across the -
subject site (identical to conditions used in the Castellina Village report). After the
303 improvements are constructed, the 100-year runoff at the intersection of Bell
Road and Sarival Avenue will be reduced to 586 cfs, of which 430 cfs is conveyed
within Bell Road while the remainder is directed through the subject site.

¢) Final Drainage Report for Mountain Vista Ranch Parcel 10 (MVR10)

The Mountain Vista Ranch Parcel 10 report was prepared by American Engineering
Company. Parcel 10 of the Mountain Vista Ranch subdivision is located just east of
the subject site. The MVR10 report references an earlier study of the White Tanks
area. The earlier study stated that a flow of 556 cfs would reach the intersection of
Bell Road and Sarival Avenue during the 100-year event. A split flow would direct
376 cfs within Bell Road while 180 cfs would enter the subject site. The report
proposed a berm along the frontage of Bell Road to increase the roadway capacity
to 428 cfs. The report also proposed a drainage channel west of Parcel 10 to
convey the remaining runoff to the south,

1.1.5 Regional Drainage Plan/Characteristics

The Castellina Village Drainage Report (2006) discussed in Section 1.1.4a, and the
ADMPU Study (2004) discussed in Section 1.1.4b serve as the regional drainage
plans for the subject area.

Off-site drainage entering the subject site will be considered in two separate
scenarios; pre- and post-303 Corridor improvements. In the first scenario, termed
the “interim” condition or pre-303 improvements, 860 cfs will be the assumed off-site
flow at the intersection of Bell Road & N. 160" Avenue during the 100-year event. In
the second scenario, termed the “final” condition or post-303 improvements, 586 cfs
will be the assumed off-site flow at the same intersection during the 100-year event.



2.1 Off-Site Hydrology

2.1.1 Off-site Impacts to Proposed Project Site

As discussed in Section 1.1.4., the Castellina Village report indicates that 430 cfs of
off-site flows traverse the subject site. Also, per the ADMPU, the 303 Corridor
improvements will reduce the off-site flow impacting the subject site to 156 cfs.

Refer to Section 3.1.2 for a discussion of the mitigation plan for the off-site runoff
impacting the subject site.

2.1.2 Development of Off-Site Peak Discharges

In the interim condition, all lots are designed to collect & store runoff generated due
to the construction of roadway improvements (refer to the Interim Drainage Plan,
DR1 in the appendix for basin delineation). In the developed condition, each lot
owner will be responsible for collecting & storing on-site flows, as well as the half-
street drainage from adjacent roadways. As a part of the approval process, each lot
owner should be required to submit a final drainage report to verify conformance
with the criteria of this study.

Basin DA1 includes half-street drainage from both Bell Road and Sarival Avenue.
Basins DA2 through DAS5 include half-street drainage from Bell Road. Basin DA6
includes half-street drainage from Sarival Avenue, and since basin DA7 is land-
locked within the lots, no additional half-street drainage is inciuded in the runoff
calculations. Basin D8 does not include any additional half-street runoff, since
basins DA9 & DA10 encompass the entire N. 160" Avenue right-of-way.

2.1.3 Conveyance of Off-Site Discharge

Refer to Section 3.1.2 for a discussion of the mitigation plan for the off-site runoff
impacting the subject site.

2.1.4 Discharge at the Entrance and Exit Points

Currently, the 100-year off-site runoff (430 cfs) impacting the subject site would enter
the property as the flow over-tops the existing Bell Road curb. From there, the
runoff would sheet flow across the site into an existing swale at the eastern property
edge, and discharge to an existing retention pond near the southeast corner of the

property.




2.1.5 Existing Land Use

Currently, the subject site is undeveloped, as described in Section 1.1.2. The ofi-
site flows impacting the subject site are generated by a large basin to the northwest,
which is comprised primarily of residential development, with roadways, parks & light
commercial development intermittently scattered throughout the basin.

2.2 On-Site Hydrology

2.2.1 Methodology and Criteria '

This report utilizes drainage design criteria as stated in the Maricopa County
Drainage Design Manual (MCDDM) in conjunction with design recommendations per
the Master Drainage Study for Loop 303 Corridor/White Tanks Area Drainage
Master Plan Update, prepared by URS. The Master Drainage Study includes
proposed on-site drainage conveyance recommendations, retention
recommendations and over-all basin calculations for the subject site. Per the Master
Study, on-site retention will be provided for the 100-year, 2-hour storm event (2.8
inches). The half-street frontage drainage along Bell Road and along Sarival
Avenue will also be accommodated within the on-site retention recommendations for
the final condition. In the interim condition, each lot will contain its own dedicated
retention pond, sized to accommodate the runoff volumes listed in Tables 3 & 4
(refer to Table & for Pre-Development runoff volumes).

Upon full development, each individual lot should be designed to collect & retain the
flows designated in this report (refer to Table 2). This report provides recommended
underground retention pipe sizing to accommodate each lot's 100-year, 2-hour
runoff volume, based upon weighted runoff coefficients listed within Table 3-2 of the
MCDDM. Design of the underground detention systems will be the responsibility of
each individual lot owner, and should conform to the City of Surprise Underground
Retention/Detention Systems Standards & Specifications. [t is anticipated that each
lot will be developed as commercial/retail space.

2.2.2 Existing Condition Discharges

The site is currently undeveloped and surface drains to an existing retention facility
near the southeast comner of the property. The undeveloped site was determined to
discharge 37.8 cfs to the existing retention pond (refer to calculations in the
Appendix), in addition to the 430 cfs off-site flow.

2.2.3 Proposed Condition Discharges
In the interim condition, basins DA1 through DA8 will discharge into dedicated

retention ponds while basins DA9 & DA10 will discharge into the channel which
parallels N. 160™ Avenue (refer to the Interim Drainage Plan, DR1 in the Appendix).
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Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00504  ft/ft
Normal Depth 114 ft

Section Definitions

1+00.00 1264.38
1+00.00 1264.00
1+18.70 1263.74
1+18.70 1263.24
1+57.00 1264.00
1+57.00 1264.50
1+72.90 1264.50
1+72.90 1264.00
2+11.06 1263.50
2+11.06 1264.00
2+30.00 1264.38

Roughness Segment Definitions

RoughnessCoefﬁclem g

i ,.:_-qu;ng- Station =

(1+00.00, 1264.38) (2+30.00, 1264.38) 0.013
Results -5 &
Discharge 369.71 ft¥s
Elevation Range 1263.24 to 1264.50 ft
Flow Area 66.28 ft2
Wetted Perimeter 116.26 ft
Top Width 114.10 ft
Normal Depth 1.14 ft
Critical Depth 128 ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]

8/18/2009 12:50:11 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Results
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF InputData:

Downstream Depth

Length
Number Of Steps

GVF OutputData

Upstream Depth
Profite Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critica! Depth
Channel Slope
Critical Slope

DO6D07

0.00295
5.58
0.48
1.62
1.29

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.14

1.28

0.00504
0.00295

ft/s

8/18/2009 12:50:11 PM

Bentley Systems, inc. Haestad Methods Solution Center

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

Bentiey FlowMaster [08.01.068.00]
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Friction Method Manning Formula
Solve For Discharge

inpit Data

Channel Slope 0.00504 fuft
Normal Depth 114 1
Discharge 369.71 ft¥s

Cross Section Image

1264705 |
1264 60
1264 50, :
1264 40
126430
126420] :
1264101
1264.00°}
1263.90;
126380 )
1263.70]
1263.60]
1263.50]
1263401 : |
126330 _:

126320
126310: B o
128300 ———— - ——
1400 1+20 1+40 1+60 1+30 2+00 2+20

Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]
8/18/2009 12:50:37 PM 27 Siemons Company Brive Suite 200 W Watertown, CT 06795 USA +1-203.-755-1666 Page 1 of 1
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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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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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Job No. 79902 No.
Computation
e/ :
|Project Loop 303 / White Tanks ADMPU AHA Location: Greenway at Reems (DD10) |computed il |Date / 27408
TR
Isubject Weir Flow Analysis |checked LA |Date (0 (4]
frask Weir Calculations [Sheet 1 |of X
Start End Crest Ave  Start Calc Start Cale Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Eiev Iter 1 Q1 Elev lter 2 Q2 Elev lter 3 Q3 Another Elev Iter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) (ft) lter 1 H (ft) {cfs) Iter 2 H (ft) lter 3 H (ft) iteration? iter 4 H (ft) iteration?
south 29.7 295 160 296 29,3 0 0.00 29.8 0.2 40.25 30.3 0.7 263.55 DONE 30.8 1.2 581.54 DONE
south 295 28.8 248 29.15 29.3 0.15 4322 29.8 0.65 389.89 30.3 1.15 917.53 30.8 165 1576.88
east 28.8 29.6 320 292 29.3 0.1 30.36 29.8 06 446,17 30.3 1.1 1107.54 30.8 16 194290
east 28.6 298 85 207 29.3 0 0.00 29.8 0.1 8.06 30.3 0.6 118.51 30.8 i 294 .19
east 298 208 120 20.8 28.3 0 0.00 29.8 0 0.00 303 0.5 127.28 308 1 360.00
east 29.8 298 1 288 283 ¢ 0.00 298 0 0.00 303 0.5 1.08 30.8 1 3.00
east 28.8 28.8 1 29.8 29.3 0 0.00 29.8 0 0.00 30.3 0.5 1.06 30.8 1 3.00
east 29.8 29.8 1 29.8 29.3 0 0.00 298 0 0.00 30.3 0.5 1.06 30.8 1 3.00
east 29.8 298 1 298 293 0 0.00 298 0 0.00 30.3 0.5 1.06 30.8 1 3.00
TOTALS: t3.58 884.37 2538.65 4777.52
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 29.7 0 29.6 Cross Section
150 29.5 150 296
398 28.8 150 29.15
718 296 398 2915 30 1
803 29.8 398 292 29.8 i
ta__.
923 29.8 718 29.2 e 29.6 Q\\K
924 298 718 29.7 L 294
[y
926 298 803 297 S 502 | . 4 —
926 29.8 803 28.8 ] 29
927 29.8 923 29.8 \/
923 29.8 28.8 *
Culvert Flows {cfs): 924 29.8 2886 - - v T , : T . :
south 1490 924 29.8 0 100 200 300 400 500 600 700 800 900 1000
southeast 0 925 29.8 .
east 0 925 29.8 Stasan
ggg ggg —o— Overtopping —#— Ave Crest Elev
927 29.8
Iteration lteration lteration Iteration
Ifer 1 iter 2 iter 3 iter 4
Q(south) 15633.22 98%|Q{south) 1920.14 81%|Q(south} 2671.08 66%|Q(south) 3658.42 58%
Q(southeast) 0.00 0% | Q(southeast) 0.00 0% |Q(southeast) 0.00 0% [Q(southeast) 0.00 0%
Q(east) 30.36 2%|Q(east) 45423 19%|Q(east) 1357.58 34%|Q(east) 2609.08 42%
1563.58 2374.37 4028.65 6267.52
First DI East to South Assumes diversion is to south
infiow 1563.58 2374.37 4028.65 6267.52
Outflow 1533.22 1920.14 2671.08 3658.42
Second DI East to Southeast Assumes diversion is to southeast
Inflow 1533.22  1920.14 2671.08 3658.42
Outflow 0.00 0.00 0.00 0.00
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The Castellina Village report includes an analysis of the Bell Road capacity in the
area of the subject site. The analysis of Bell Road conducted in the report supports
previous studies which state the capacity of Bell Road adjacent to the subject site is
430 cfs. Additional reports were also investigated to determine the flow rates which
require mitigation by the subject site. Based on earlier studies, 860 cfs will enter the
intersection of Bell Road and Sarival Avenue during the 100-year event. At that
point, the flow is split; 430 cfs will be conveyed downstream within Bell Road and the
remaining 430 cfs will be conveyed through the subject site.

b) Loop 303 Corridor/ White Tanks Area Drainage Master Plan Update (ADMPU)

The Loop 303 Corridor/White Tanks Area Drainage Master Plan Update (ADMPU)
was prepared by URS. The report is an update to the original ADMP study,
analyzing the impact of flooding of the White Tanks/Ague Fria drainage area.

The ADMPU study has identified 860 cfs at the intersection of Bell Road and Sarival
Avenue during the 100-year event, prior to any 303 improvements. Half of the flow
continues downstream within Bell Road, while the other half traverses across the -
subject site (identical to conditions used in the Castellina Village report). After the
303 improvements are constructed, the 100-year runoff at the intersection of Bell
Road and Sarival Avenue will be reduced to 586 cfs, of which 430 cfs is conveyed
within Bell Road while the remainder is directed through the subject site,

¢) Final Drainage Repont for Mountain Vista Ranch Parcel 10 (MVR10)

The Mountain Vista Ranch Parcel 10 report was prepared by American Engineering
Company. Parcel 10 of the Mountain Vista Ranch subdivision is located just east of
the subject site. The MVR10 report references an earlier study of the White Tanks
area. The earlier study stated that a flow of 556 cfs would reach the intersection of
Bell Road and Sarival Avenue during the 100-year event. A split flow would direct
376 cfs within Bell Road while 180 cfs would enter the subject site. The report
proposed a berm along the frontage of Bell Road to increase the roadway capacity
to 428 cfs. The report also proposed a drainage channel west of Parcel 10 to
convey the remaining runoff to the south.

1.1.5 BRegional Drainage Plan/Characteristics

The Castellina Village Drainage Report (2006) discussed in Section 1.1.4a, and the
ADMPU Study (2004) discussed in Section 1.1.4b serve as the regional drainage
plans for the subject area.

Off-site drainage entering the subject site will be considered in two separate
scenarios; pre- and post-303 Corridor improvements. In the first scenario, termed
the “interim” condition or pre-303 improvements, 860 cfs will be the assumed off-site
flow at the intersection of Bell Road & N. 160™ Avenue during the 100-year event. In
the second scenario, termed the “final” condition or post-303 improvements, 586 cfs
will be the assumed off-site flow at the same intersection during the 100-year event.



2.1 Off-Site Hydrology

2.1.1 Off-site Impacts to Proposed Project Site

As discussed in Section 1.1.4., the Castellina Village report indicates that 430 cfs of
off-site flows traverse the subject site. Also, per the ADMPU, the 303 Corridor
improvements will reduce the off-site flow impacting the subject site to 156 cfs.

Refer to Section 3.1.2 for a discussion of the mitigation plan for the off-site runoff
impacting the subject site.

'2.1.2 Development of Off-Site Peak Discharges

In the interim condition, all lots are designed to collect & store runoff generated due
to the construction of roadway improvements (refer to the Interim Drainage Plan,
DR1 in the appendix for basin delineation). In the developed condition, each lot
owner will be responsible for collecting & storing on-site flows, as well as the half-
street drainage from adjacent roadways. As a part of the approval process, each lot
owner should be required to submit a final drainage report to verify conformance
with the criteria of this study.

Basin DA1 includes half-street drainage from both Bell Road and Sarival Avenue.
Basins DA2 through DA5 include half-street drainage from Bell Road. Basin DA6
includes half-street drainage from Sarival Avenue, and since basin DAY is land-
locked within the lots, no additional half-street drainage is included in the runoff
calculations. Basin D8 does not include any additional half-street runoff, since
basins DAY & DA10 encompass the entire N. 160™ Avenue right-of-way.

2.1.3 Conveyance of Off-Site Discharge

Refer to Section 3.1.2 for a discussion of the mitigation plan for the off-site runoff
impacting the subject site.

2.1.4 Discharge at the Entrance and Exit Points

Currently, the 100-year off-site runoff (430 cfs) impacting the subject site would enter
the property as the flow over-tops the existing Bell Road curb. From there, the
runoff would sheet flow across the site into an existing swale at the eastern property
edge, and discharge to an existing retention pond near the southeast corner of the

property.




2.1.5 Existing Land Use

Currently, the subject site is undeveloped, as described in Section 1.1.2. The off-
site flows impacting the subject site are generated by a large basin to the northwest,
which is comprised primarily of residential development, with roadways, parks & light
commercial development intermittently scattered throughout the basin.

2.2 On-Site Hydrology

2.2.1 Methodology and Criteria ’

This report utilizes drainage design criteria as stated in the Maricopa County
Drainage Design Manual (MCDDM) in conjunction with design recommendations per
the Master Drainage Study for Loop 303 Corridor/White Tanks Area Drainage
Master Plan Update, prepared by URS. The Master Drainage Study includes
proposed on-site drainage conveyance recommendations, retention
recommendations and over-all basin calculations for the subject site. Per the Master
Study, on-site retention will be provided for the 100-year, 2-hour storm event (2.8
inches). The half-street frontage drainage along Bell Road and along Sarival
Avenue will also be accommodated within the on-site retention recommendations for
the final condition. In the interim condition, each lot will contain its own dedicated
retention pond, sized to accommodate the runoff volumes listed in Tables 3 & 4
(refer to Table 5 for Pre-Development runoff volumes).

Upon full development, each individual lot should be designed to collect & retain the
flows designated in this report (refer to Table 2). This report provides recommended
underground retention pipe sizing to accommodate each lot’'s 100-year, 2-hour
runoff volume, based upon weighted runoff coefficients listed within Table 3-2 of the
MCDDM. Design of the underground detention systems will be the responsibility of
each individual lot owner, and should conform to the City of Surprise Underground
Retention/Detention Systems Standards & Specifications. It is anticipated that each
lot will be developed as commercial/retail space.

2.2.2 Existing Condition Discharges

The site is currently undeveloped and surface drains to an existing retention facility
near the southeast corner of the property. The undeveloped site was determined to
discharge 37.8 cfs to the existing retention pond (refer to calculations in the
Appendix), in addition to the 430 cfs off-site flow.

2.2.3 Proposed Condition Discharges
In the interim condition, basins DA1 through DA8 will discharge into dedicated

retention ponds while basins DA9 & DA10 will discharge into the channel which
parallels N. 160™ Avenue (refer to the Interim Drainage Plan, DR1 in the Appendix).
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lJob No.

e

79902
Computation
o
|Proiect  Loop 303 / White Tanks ADMPU AHA Location: Greenway at Parkview (DD11) lcomputes A lose ) 29068
[subject  Weir Flow Analysis [checked |pate 5/ /s 7
[Task Weir Calculations |sheet 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 Elev Iter 3 Q3 Another Elev Iter 4 Q4 Another
(ftamsl)  (ftamsl)  L(f) () Iter 1 H (ft) (cfs) Iter 2 H (ft) Iter 3 H (ft) iteration?  lter 4 H (ft) iteration?
south 16 15 260 15.5 14 0 0.00 14.5 0 0.00 15 0 0.00 CHECK 158 0 0.00 DONE
south 15 14 260 14.5 14 0 0.00 14.5 0 0.00 15 0.5 275.77 155 1 780.00
south 14 13.8 270 13.9 14 0.1 25.61 14.5 0.6 376.45 15 11 934.49 15.5 1.6 1639.32
southeast 13.8 13.8 20 13.8 14 0.2 537 14.5 0.7 35.14 15 1.2 78.87 155 1.7 132.99
east 13.8 14 30 13.9 14 0.1 2.85 14.5 0.6 4183 15 1.1 103.83 15.5 1.6 182.15
east 14 15 88 14.5 14 0 0.00 14.5 0 0.00 15 0.5 93.34 15:5 1 264.00
east 15 16 87 16.5 14 0 0.00 14.5 0 0.00 15 0 0.00 15.5 0 0.00
east 16 16 235 16 14 0 0.00 14.5 0 0.00 15 0 0.00 15.5 0 0.00
east 16 16 235 16 14 0 0.00 14.5 0 0.00 15 0 0.00 15.5 0 0.00
TOTALS: 3383 453.42 1486.30 2998.46
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 18 0 155 Cross Section
260 15 260 15.6
520 14 260 14.5
790 13.8 520 14.5 16.5
810 13.8 520 13.9 16 i
840 14 790 13.9 e 4
928 15 790 13.8 g e T/
1015 16 810 13.8 g 15+
1250 16 810 139 & 145, . /1
1485 16 840 139 2 w
840 14.5 —
Culvert Flows (cfs): 928 145 13.5 T T T - -
south 0 928 15.5 0 200 400 600 800 1000 1200 1400 1600
southeast 0 1015 155 ’
east 0 1015 16 Station
1250 16 2
1250 16 —— Overtopping —#— Ave Crest Eleﬂ
1485 16
Iteration Iteration Iteration lteration
Iter 1 Iter 2 Iter 3 Iter 4
Q(south) 25.61 76%|Q(south) 376.45 83%|Q(south) 1210.26 81%|Q(south) 2419.32 81%
Q(southeast) 5.37 16%{Q(southeast) 35.14 8% Q(southeast) 78.87 5%|Q(southeast) 132.99 4%
Q(east) 2.85 8% Q(east) 41.83 9%{Q(east) 197.17 13%|Q(east) 446.15 15%
33.83 453.42 1486.30 2998 .46
First DI East to South Assumes diversion is to south
Inflow 33.83 453.42 1486.30 2898.46
Outflow 25.61 376.45 1210.26 2419.32
Second DI East to Southeast Assumes diversion is to southeast
Inflow 8.21 76.97 276.04 579.14
Outflow 5.37 35.14 78.87  132.99]
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Ofisite Drainage Area Summary Table | ’ .
7635 Greeway Road J
Prepared by: Edna Mae Prieto Date: 2/4/2008
Updated by: Aubrey Thomas Date: 7/16/2008
V=CiA V = Volume (ac-ft)

i= rainfall depth (ft) where i=28/12= 0.23 }
A = The drainage area (acres)

Aron
Dralnage " . Y with ADMP
Drainage Area Resldential | Commerclal Park Dosert Total Total V=GlA
19(s) Subarea e @ ) ) i) (<) C Coefficlent 11¢5] ey T Reduction Factor of 80%
1D{s) : {ac-ft)
Al 0 602469 0 0 602,480 {3.83 0.90 0.23 2,90 232
A2 ° ] 0 367,039 387,038 BA3 0.50 0.23 0,58 0.78
Al 0 o o 365,643 355,643 8.3% 0.50 0.23 098 0.78
Ad 0 275,773 0 0. 275773 8.33 0.80 0.23 133 1.06
AS 0 0 Q A67.882 467,882 10.74 0.50 0.23 1.25 1,00
A 0, 710,546 0 Q 710,546 16.31 0.90 0.23 3.43 274
A7 7,234,970 0 0 0 7,234,870 166.09 0.70 0.23 2743 21.70
1238 40,024,320 230,43 38.00 30,40
1230 o | o ] 0 | 2534845 | assaees 5144 050 | 028 247 7.57
123A 3,534,845 81.44 2.47 5 T.57
z A3 0 792,624 0 ] 702,624 © 18.20 0.90 023 3.82 3.08
- i x A1D ) 0 0 213,741 213,741 4,81 . 0.50 0.23 0.67 0.48
ATl 0 0 0 103,866 103,888 2.38 0.50 0.23 0.28 0.22
A12 0 0 2.388,600 [ 2,388,600 54.53 0.50 0.23 BA40 512
123 3,408,830 8032 1107 8.86
A3 0 o [ 224.5_2§ 224,528 S5.15 0.50 0.23 0.60 0.48
Al4 0 534,758 0 ] 534,758 12.28 0.50 0.23 258 2.06
AlS i 0 851,213 0 651,213 14.985 0.50 0.23 1.74 1.40
124A 4,410,487 32.38 4.82 3.84
B | 0 [ 0 It e | sawzr | adezer 78.49 050 | 0.2 .16 733
1248 3,418,227 7849 9.18 733
B2 | 0 | [ | sanssss | o £,304,858 144.74 05 | o023 16.59 13.51
124 6,304,858 144.74 18.89 i 13.51
C1 0 0 1.802,08 0 G 1,002,018 43.88 080 0.23 5.09 © 408
c2 0 ] 0 844,535 844 535 19.38 0.50 0.23 2.26 1.81
Cc3 0 1,981,108 0 0 1,961,108 - 45.02 0.80 0,28 8.45 7.58
Clty Center 4,707,859 108.0T 16.81 1345
100-Year
ol € Coefficlent
Residential 0.70
Commarcial 0.80
Park 0.50

Desent 0.50 Greenway Road-Offsite Retention {(with ADMP Reduction Faclor).xIsDRAINAGE SUBAREAS






Computation

I Project

Loop 303 / White Tanks ADMPU AHA

Location: Greenway at Bullard (DD12)

I.Job No.

79902

IComputed W

|Checked (jﬂ

INo.

|Date /Y2740 &
]Dale BA/d/ﬁf

|subject  Weir Flow Analysis
|Task Weir Calculations |Sheet 1 lof X
Start End Crest Ave  Start Caic Start Calc Start Calc Start Calc
Segment  Elevation  Elevation Length Elevation Elev Iter 1 Q1 Elev lter 2 Q2 Elev lter 3 Q3 Another Elev lter 4 Q4 Another
(ft amsl) (ft amsl) L{ft) {ft) Iter 1 H (ft) (cfs) lter 2 H () Iter 3 H (ft) iteration?  lter 4 H (ft) iteration?
south 6 -5 300 5.5 42 0 0.00 4.7 0 0.00 5.2 0 0.00 CHECK 5.7 0.2 80.50 DONE
south 5 4 . 300 45 42 0 0.00 4.7 0.2 80.50 5:2 0.7 527.10 5.7 1.2  1183.08
south 4 3.8 40 3.9 4.2 0.3 19.72 4.7 0.8 85.87 5.2 13 177.87 57 1.8 289.79
southeast 3.8 3.8 ¥ 32 3.8 4.2 0.4 24,29 47 0.8 81.97 52 1.4 159.02 57 1.9 251.42
east 3.8 4 - B0 3.9 42 0.3 24.65 47 0.8 107.33 52 1.3 222.33 57 1.8 362.24
east 4 5 57 4.5 42 0 0.00 47 0.2 15.29 52 0.7 100.15 5.7 1.2 22479
east 5 6 58 5.5 4.2 0 0.00 4.7 0 0.00 5D 0 0.0 57 0.2 15.56
east 6 7 180 6.5 42 0 0.00 47 0 0.00 52 0 0.00 57 0 0.00
east Z 8 190 7:5 4.2 0 0.00 4.7 0 0.00 52 0 0.00 5.7 0 0.00
TOTALS: 68.65 370.96 1186.47 2407.39
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 6 0 55 Cross Section
300 5 300 55
600 4 300 45
640 38 600 4.5 0 -
672 3.8 600 39 8 %
722 4 640 3.9 - b4
779 5 640 3.8 S B e M
837 6 672 3.8 o M j_§7
1027 7 672 3.9 2 4 B
1217 8 722 3.9 2
722 4.5
Culvert Flows (cfs): 779 4.5 0 i 1 ’ T " T
south 0 779 55 0 200 400 600 800 1000 1200 1400
southeast ] 837 86 .
east 0 837 6.5 StHHoN
183; ?2 —— Overtopping —— Ave Crest Eievl
1217 7:5
Iteration Iteration Iteration Iteration
Iter 1 Ilter 2 fter 3 iter 4
Q(south) 19.72 29%{Q(south) 166.36 45%1Q{south) 704.96 59% | Q(south) 1553.37 65%
Q{southeast) 24,29 35%{Q(southeast) 81.97 22%|Q(southeast) 169.02 13%|Q(southeast) 251.42 10%
Q{east) 24 65 36% |Qleast) 122.63 33%|Q(east) 322.48 27%|Q(east) 602,59 25%
68.65 370.86 1186.47 2407.39
First DI East to South Assumes diversion is o south
Inflow 68.65 370.96 1186.47 2407.39
Qutflow 19.72 166.36 704.96 1553.37
Second Di East to Southeast Assumes diversion is to southeast
Inflow 48.93 204.59 481.51 854.01
Outflow 24.29 81.97 159.02 251.42
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Ofisite Drainage Area Summary Table -
7635 Greeway Road .
Prapared by: Edna Mae Prieto Date: 2/4/2008
Updated by: Aubrey Thomas Date: 7/16/2008
V=CIiA V = Volume (ac-ft)

i = rainfall depth (ft) where i=28/12= 0.23 t
A= The drainage area (acres)

: Aron
; Dralnage . V with ADMP
‘ Dralnage Area Residentlal | Commerclal Park Dosert Totat Total v=CiA
i bar t
1Ds) Subarea i) () (ﬂ,) Py (R’J (ac) € Coefficlen 1{f) acts | Reduction Factor of 80%
10{s) . (ac-ft)
At 9 602,469 0 0 602469 13.83 0.90 0.23 2,80 2.32
A2 0 0 0 387,038 287,039 8.43 0.50 0.23 0.98 0.79
A3 0 o 0 365,843 365,843 8.9 0.50 0.23 098 0.78
AL 0 275,173 i 0. 275,773 633 0.80 0.23 1.33 1.06
AS 0 o 0 467,862 467,882 10.74 0.50 0,23 1.25 1.00
% : AB 0, 710,546 0 0 710546 16.31 0.80 0.23 3.43 274
iy A7 7,234,970 0 0 [ 7.234970 165.00 0.70 0.23 27.43 21.70
s 1238 : 10,024,320 23043 28.00 30.40
: 28 | 0o [ o | o | 353845 | sse45 5114 050 | 023 27 757
123A . 3,534,845 81.44 9.47 157
. A3 0 792,624 0 0 792,624 © 18,20 0.80 023 382 3.08
At0 0 0 0 213,741 213,741 491 - 0.50 0.23 0.67 0.46
AT1 0 0 0 103,866 103,888 2.38 0,50 0.23 0.28 0.22
Al2 0 0 2,388,600 0 2388500 54.83 0.50 0.23 840 512
123 3,498,830 8032 11.07 8.88
A3 0 0 o 224,526 224826 | 8.5 0.50 - 0.23 0.60 048
Al4 0 534,758 0 ) 534,758 1228 0.90 0.23 258 2.08
Al5 0 0 851,213 0 £51,213 14.85 0.58 0.23 1.74 1.40
1244 1,410,487 32,28 4.92 3.04
B | 0 | 0 | o | sateze7 3.419.227 78.49 050 | 023 .16 7.33
1248 3,419,227 78.49 2.16 7.33
: B2 | 3 | o | e304858 | 0 5,204,858 144.74 05 | 023 16.85 1351
- 3 124 8,304,858 144.74 1689 | 13.51
. : c1 0 ¢ 1,802,018 0 .| 1802018 43.88 0.50 0.23 509 © 408
cz 0 0 ] 844,535 844,535 19.39 0.50 0.23 226 1.81
c3 0 1,961,106 0 0 1,861,108 | 4502 0.80 0.23 9.45 7.58
N City Center 4,707,859 108.07 18.81 13.45
ta0d te 100-Year
C Coefficlent
Residential 0.70
Commarclal 0.90
Park 0.50

Desert 0.50 Greenway Road-Offsite Retention {with ADMP Reduction Factor).xlsDRAINAGE SUBAREAS






iJob No.

| No.

79902
Computation
o
|Project Loop 303 / White Tanks ADMPU AHA Location: Greenway at Litchfield (DD13) IComputed W [Date 4 / W/a E
|subject ~ Weir Flow Analysis [checked 6/ |Date 2/ "/57’
| Task Weir Calculations [sneet 1 lof x
Start End Crest Ave Start Calc Start Calc Start Calc Start Calc
Segment Elevation Elevation Length Elevation Elev Iter 1 Q1 Eiev lter2 Q2 Elev Iter 3 Q3 Another Elev lter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) (ft) Iter 1 H (ft) (cfs) Iter 2 H (ft) lter 3 H (ft) iteration?  lter4 H (ft) iteration?
south 882 - 872 - - 296 87.7 86.5 0] 0.00 87 0 0.00 87.5 0 0.00 CHECK 88 0.3 14591 DONE
south 87.2 865 .7 136 86.85 86.5 0 0.00 87 0.15 23.70 87.5 065 213.81 88 1.15 503.16
south 86.5 B8 50 86.25 865 0.25 18.75 87 0.75 97.43 87.5 125 209.63 88 1.75 347.25
southeast 86 86 x5 00 86 86.5 0.5 70.00 87 1 198.00 87.5 1.5 363.75 88 2 560.03
southeast 86 .86 .40 86 86.5 0.5 42.43 87 1 120.00 87.5 1.5 22045 88 2 339.41
east 86 i 87585 86.5 86.5 0 0.00 87 0.5 20.16 875 1 255.00 88 15 468.46
east 87 “EBB.iin . 85 87.5 86.5 0 0.00 87 0 0.00 87.5 0 0.00 88 0.5 90.16
east 88 -89 180 885 86.5 0 0.00 87 0 0.00 87.5 0 0.00 88 0 0.00
east 89 89 1 89 86.5 0 0.00 87 0 0.00 87.5 0 0.00 88 0 0.00
TOTALS: 131.18 529.29 1262.65 2454.39
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 88.2 0 B :
206 872 296 877 Cross Section
432 86.5 296 86.85
482 86 432 86.85
548 86 432 86.25
588 86 482 86.25 T//I
673 87 482 86 s
758 88 548 86 =
908 89 548 86 2
909 89 588 86 K
588 86.5
Culvert Flows (cfs): 673 86.5 ; - . - = : : .
south ; 0 673 87.5
nieast 258 875 0 100 200 300 400 500 600 700 800 900 1000
east - 388 10'X3'RCB Dbl 758 88.5 Station
908 885 3
908 89 —o— Overtopping —#&— Ave CrestElev |
908 89
Iteration Iteration lteration Iteration
Iter 1 Iter 2 Iter 3 lter 4
Q(south) 18.75 4%|Q(south) 121.13 13% | Q(south) 423.44 26%|Q(south) 996.33 35%
Q(southeast) 112.43 22%| Q(southeast) 318.00 35%|Q(southeast) 584.20 35%|Q(southeast)  899.44 32%
Q(east) 388.00 75%| Q(east) 478.16 52%{Q{east) 643.00 39%|Q(east) 946.62 33%
519.18 917.29 1650.65 2842.39
[First DI East to South Assumes diversion is to south
Inflow 519.18 917.29 1650.65 2842.39
Outflow 18.75 121.13 423.44 996.33
Second DI East to Southeast Assumes diversion is to southeast
Inflow 500.43 796.16 1227.20 1846.06
Qutfiow 11243  318.00 584.20 899.44
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Solve For: Discharge

Culvert Calculator Report
DD13LitchfieldGreenway

Culvert Summary

Allowable HW Elevation 87.00 ft Headwater Depth/ Height 1.33
Computed Headwater Elevation 87.00 ft Discharge 388.10 cfs
Inlet Control HW Elev 87.00 ft Tailwater Elevation 84.00 ft
Qutlet Control HW Elev 86.97 ft Control Type Inlet Control
Grades

Upstream [nvert 83.00 ft Downstream Invert 82.50 ft
Length 114.00 ft Constructed Slope 0.004386 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 227 ft
Slope Type Mild Normal Depth 2.28 ft
Flow Regime Subcritical Critical Depth 227 #t
Velocity Downstream 8.65 fi/s Critical Slope 0.004435 fi/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 5.00 ft
Section Size 5x3ft Rise 3.00 ft
Number Sections 4

Outlet Control Properties

Outlet Controf HW Elev 86.97 ft Upstream Velocity Head 113 ft
Ke 0.50 Entrance Loss 0.56 ft
Inlet Control Properties

Iniet Control HW Elev 87.00 it Flow Control Transition
Inlet Type 90 and 15 ° wingwall flares Area Full 60.0 ft?
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

C 0.04000 Equation Form 1

Y 0.80000

Project Title: L303/White Tanks ADMPU

c:\haestad\cvim\I303.cvm
05/21/09 03:12:27 PM

© Haestad Methods, Inc.

HDR Engineering, Inc.

Project Engineer: HDR Engineering, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

CulvertMaster v1.0
Page 1 of 1
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Gfisite Drainage Area Summary Table

7835 Greeway Road
Prepared by: Edna Mae Prieto
Updated by: Aubrey Thomas

Date: 2/4/2008
Date: 7/16/2008

v=CIA V = Volume (ac-ft)
; . i = rainfall depth (ft) where i=2.8/12= 023
: A = The drainage area (acres)
Aron
Drainage FIeTeT . . V with ADMP
Dralnage Area R lal § C Park Dosert Totat Total V=CilA
Subarca 2 3 C Coefficlent 1(#) . Reduction Factor of 80%
10(s) 1D(s) (") 1) Gy () ) (ac) {ac-tt) et
Al 0 602,569 0 0 602,489 13.83 0.60 0.23 2.80 232
¥ A2 0 0 0 367,039 387,038 8.43 0.50 0.23 0.98 079
A3 0 [ 0 365,643 365,643 8,39 0.50 0,23 0,68 0.78
Ad 0 276,773 0 0. 275,773 6.33 0.80 0.23 1.33 1.06
AS 0 [ 0 467,882 467,882 10.75 0.50 0.23 1.25 1.00
AB 0, 710,546 Q ) 710,546 16.31 0.90 0.23 343 274
AT 7,234,970 [} 0 0 7,234,970 166.08 0.70 0.23 27.43 21.70
1238 10,024,320 23043 38.00 30.40
a23A | 0 [ | [ | 3536845 3534845 81.14 0.50 0.23 2.47 757
123A 3,534,845 81.14 9.47 7.57
A9 0 792,624 0 0 792,624 18.20 0,90 0.23 3.82 3.08
AlD 0 0 [ 213,741 213.741 491. 0.50 0.23 0,67 0.45
A1 0 0 0 103,886 103,868 238 0.50 0.23 0.28 0.22
Al2 0 0 2,388,600 0 2.388.500 54.83 0.50 0.23 540 512
123 3,488,830 80.32 11.07 8.86
A13 [ 0 0 224,526 224526 5.15 0.50 0,23 0.80 0.48
2 A4 0 534,768 0 0 534,758 12.28 0.90 0.23 2.58 2.08
Ad5 0 0 851,213 0 §51,213 14.85 0.50 0.23 1.74 1.40
124A 1,410,497 32.28 4.82 394
B1 | 0 0 | ‘o | 3418227 3418227 78.49 050 ] 023 9.16 733
1248 3,419,227 78.48 2.18 733
B2 | 0 0 | sa0esss | 0 6,304,858 144,74 0.50 0.23 18.89 13.51
124 6,304,858 144.74 16.89 13.51
ci 0 0 1,802,018 0 1,002,018 43.68 0.50 0.23 509 4.08
c2 0 0 0 844.535 844,535 19.33 0.50 0.23 226 1.81
c3 0 1,861,108 0 0 1,961,108 - 45.02 0.80 0.23 945 7.58
: City Center 4,707,859 108.07 18.81 1345
100-Year
Land use C Coefficlent
Residential 0.70
Commercial 0.90
Park 0.50
Desert 0.50

Greenway Road-Offsite Retention {with ADMP Reduction Faclor).xIsDRAINAGE SUBAREAS
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lJob No.

79902 |No.
Computation
lProjeci Loop 303 / White Tanks ADMPU AHA Location: Greenway at Dysart (DD14) ICompuled /%/ [Date /o/ 2/7/ y
|subject  Weir Flow Analysis |checked ép |Date }/’ ‘5/ v 7
|Task Weir Calculations |shest 1 |or X
Start End Crest Ave Start Calc Start Cale Start Calc Start Calc
Segment Elevation Elevation Length Elevation Elev Iter 1 Q1 Elev lter 2 Q2 Elev iter 3 Q3 Ancther Elev lter 4 Q4 Ancther
(ft amsl} (ft amsl) L{ft) (ft) Iter 1 H (ft) (cfs) lter 2 H (ft) lter 3 H (ft) iteration?  lter4 H (ft) iteration?
south 6945000 68 2= 210 68.55 67.7 ¢} 0.00 68.2 0 0.00 68.7 0.15 36.60 CHECK 69.2 0.65 330.15 DONE
south 68 o B71: e 930 67.55 67.7 0.15 19.17 68.2 0.65 172.94 68.7 1.15  406.97 69.2 1.65 699.42
south 67.1 550 BFE L 508 67.05 67.7 0.65 12.58 68.2 1.15 29.60 68.7 1.65 50.87 69.2 2.15 75.66
south - 67 e e e IR 67.05 67.7 0.65 12.58 68.2 1.15 29.60 68.7 1.65 50.87 69.2 2.15 75.66
east . 67.1° : "i'i'QSB'.. 2150 67.55 67.7 0.15 26.14 68.2 0.65 235.82 68.7 115 554.96 682 1.65 953.76
east 68 "69,4 1T 182 68.7 67.7 0 0.00 68.2 0 0.00 68.7 0 0.00 69.2 0.5 171.83
east 89.4 TER5 69.45 67.7 0 0.00 68.2 0 0.00 68.7 0 0.00 69.2 0 0.00
east . 69.5 3_2'69.6‘.‘-" it 69.55 67.7 0 0.00 68.2 0 0.00 68.7 0 0.00 69.2 0 0.00
east - B9.6 BT et T 69.65 687.7 0 0.00 68.2 0 0.00 68.7 0 0.00 69.2 0 0.00
TOTALS: 70.47 467.95 1100.26 2306.48
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 69.1 0 6855 Cross Section
210 68 210 68.55
320 67.1 210 67.55
328 67 320 67.55
336 67.1 320 67.05
486 68 328 67.05 c e
648 69.4 328  67.05 L . 3
649 69.5 336 67.05 4 e
650 69.6 336  67.55 2 x
651 69.7 486 67.55
486 68.7 N e
Culvert Flows (cfs): 648 68.7 T T T T T
south Gi o225 6-30"RCPs 648 69.45 0 100 200 300 400 500 600 700
southeast i a0 649 69.45 .
east SEIETR0. 649 69.55 Sistion
650 69.55 .
650 69,65 —e— QOvertopping —&— Ave Crest Elev
651 69.65
Iteration Iteration Iteration Iteration
iter 1 Iter 2 Iter 3 iter 4
Q(south) 269.33 91%|Q(south) 457.13 66%}Qi(south) 770.30 58%|Q(south) 1405.89 56%
Q(southeast) 0.00 0%|Q(southeast) 0.00 0%{Q(southeast) 0.00 0%|Q(southeast) 0.00 0%
Q(east) 26.14 9%|Q(east) 235.82 34%|Q(east) 554.96 42%|Q{east) 1125.59 44%
295.47 692.95 1325.26 2531.48
[First DI East to South Assumes diversion is to south
Inflow 29547 692.95 1325.26 2531.48
Outflow 269.33 457.13 770.30 1405.89§
Second DI East to Southeast Assumes diversion is to southeast
Inflow 26.14 235.82 55496 112559
Outflow 0.00 0.00 0.00 0.00
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Culvert Calculator Report

GreenwayDysart
Solve For: Discharge
Culvert Summary
Aliowable HW Elevation 1,168.00 ft Headwater Depth/Height 1.60
Computed Headwater Elev:  1,168.00 ft Discharge 225.51 cfs
Inlet Control HW Elev. 1,168.00 ft Tailwater Elevation 1,166.00 fi
Qutlet Control HW Elev. 1,168.00 ft Control Type Inlet Control
Grades
Upstream Invert 1,164.00 ft Downstream Invert 1,163.50 ft
Length 75.00 ft Constructed Slope 0.006667 f/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 250 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 207 ft
Velocity Downstream 7.66 ftis Critical Siope 0.008221 fi/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 6
Outlet Control Properties
Qutlet Control HW Elev. 1,168.00 ft Upstream Velocity Head 0.91 fi
Ke 0.50 Entrance Loss 0.46 ft
iniet Control Properties
Inlet Control HW Elev. 1,168.00 ft Flow Control Submerged
Inlet Type Square edge w/headwall Area Full 295 f2
K 0.00980 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 1
[ 0.03980 Equation Form 1
¥ 0.67000
Title: Loop 303/White Tanks ADMPU AHA Project Engineer: Linda Potter
c:\...\bentley\culvertmasteni303wtadmpuaha.cvm ENG-Phoenix 044 CulvertMaster v3.1 [03.01.008.00]

02/16/09 12:33:50@Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 0of 1
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Culvert Calculator Report

CulvertDysartatGrandD14A
Solve For: Discharge
Culvert Summary
Allowabie HW Elevation 10.00 ft Headwater Depth/Height 1.67
Computed Headwater Elevi 10.00 ft Discharge 122.67 cfs
Inlet Control HW Elev. 10.00 ft Tailwater Elevation 6.00 ft
Qutlet Control HW Elev. 9.97 ft Control Type inlet Control
Grades
Upstream invert 5.00 ft Downstream invert 445 ft
Length 120.00 ft Constructed Slope 0.004583 fuft
Hydraulic Profite
Profile = CompositeM2PressureProfile Depth, Downstream 253 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 253 ft
Velocity Downstream 9.66 fis Critical Slope 0.008085 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 2
Outlet Control Properties
Qutlet Controt HW Elev. 9.97 ft Upstream Velocity Head 117 ft
Ke 0.50 Entrance Loss 0.59 ft
Inlet Control Properties
Inlet Control HW Elev. 10.00 ft Fiow Control Submerged
Inlet Type Square edge w/headwall Area Full 14.1 ft?
K 0.00880 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 1
Cc 0.03980 Equation Form 1
Y 0.67000
Title: Loop 303/MWhite Tanks ADMPU AHA Project Engineer; Linda Potter
I\ \culvertmaster\I303wtadmpuaha.cvm ENG-Phoenix 044 CulvertMaster v3.1 [03.01.009.00]

02/17/09 04:11:54@Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06785 USA  +1-203-755-1666 Page 1 of 1
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Rating Table Report
GreenwayDysart
Range Data:
Minimum Maximum Increment
Allowable HWE 1,164.00 1,169.00 1.00 ft
wmlvert  wer Tohd floa. Storagn,
HW Elev. (ft)Discharge (cfs
1,164.00 000|% o© o o
1,165.00 2361 |+ © s 23.6 0.32%
1,166.00 8375 |+ © = ¥3.2 .12
1,167.00 162.01 |+ © e 162.0 1 E.03
1,168.00 22551 [+ 420 = L45.5 ¢o.40
1,169.00 269.54 |4+ 21 00 z 2369.5 95, 2.1
See
exéel
Srru-ls\a-i-‘
Title: Loop 303/White Tanks ADMPU AHA Project Engineer: Linda Potter
1\ Aculvertmasterii303wtadmpuaha.cvm ENG-Phoenix 044 CulvertMaster v3.1 [03.01.009.00]

02/20/09 09:01:56@\Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1






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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|No.

Job No. 793802
Computation
tProject Loop 303 / White Tanks ADMPU AHA Location: Waddell at Sarival (DD16) |computed W loate % 2’7/ a8
|subject Weir Flow Analysis [checked M |pate 3// o/ 7
|rask Weir Calculations |sheet 1 los X
Start End Crest Ave Start Calc Start Calc Start Calc Start Calc
Segment  Elevation Elevation Length Elevation Elev iter 1 Qi Elev lter 2 Q2 Elev Iter 3 Q3 Another Elev Iter 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 24 23 308 235 22 0 0.00 225 0 0.00 23 0 0.00 CHECK 235 0 0.00 DONE
south 23 223 215 2265 22 0 0.00 225 0 0.00 23 0.35 133.56 235 0.85 505.46
south 223 22 a3 22.15 22 0 0.00 225 0.35 57.77 23 0.85 218.64 235 1.35 437.63
south 22 217 220 21.85 22 0.15 38.34 225 0.65 345.87 23 115 813.94 235 165 1398.85
southeast 21.7 21.7 15 21.7 22 03 7.39 225 0.8 32.20 23 13 66.70 235 1.8 108.67
east 217 22 36 21.85 22 0.15 6217 225 0.65 56.60 23 1.18 133.19 235 1.65 228.90
east 22 23 200 225 22 0 0.00 225 0 0.00 23 0.5 212.13 235 1 600.00
east 23 235 100 23.25 22 0 0.00 22,5 0 0.00 23 0 0.00 235 0.25 37.50
east 235 24 50 23.75 22 0 0.00 22,5 0 0.00 23 0 0.00 23.5 0 0.00
TOTALS: 52.01 492 .44 1578.16 3317.01
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 24 0 235 Cross Section
308 23 308 235
523 223 308 22.65
616 22 523 2265 24.5 1
836 21.7 523 2215 24
851 21.7 616 22.15 =
887 22 616 21.85 § 285 %\\T
1087 23 836 2185 g 23
1187 23.5 836 b4 s o 225 - -
1237 24 851 247 29
851 21.85
Culvert Flows (cfs): 887 21.85 215 T T T T T T
south 0 887 22.5 0 200 400 600 800 1000 1200 1400
southeast 0 1087 225 :
east 0 1087  23.25 A
1:2; gg?g —e— Overtopping —&— Ave Crest Elevi
1237 23.75
Iteration Iteration iteration Iteration
Iter 1 Iter 2 iter 3 iter 4
Q(south) 38.34 74%|Q(south}) 403.64 82%|Q(south) 1166.13 74%iQ(south) 2341.94 71%
Q(southeast) 7.39 14%|Q(southeast) 32.20 7%|Q(southeast) 66.70 4%{Q(southeast) 108.67 3%
Q(east) 6.27 12%|Q(east) 56.60 11%|Q(east) 345.32 22%{Q(east) 866.40 26%
52.01 492 44 1578.16 3317.01
First DI East to South Assumes diversion is {0 south
Inflow 52.01 492 44 1678.16  3317.01
Outflow 38.34 403.64 1166.13 2341.94
Second DI East to Southeast Assumes diversion is to southeast
Inflow 13.67 88.80 412.02 975.07
Outflow 7.39 32.20 66.70 108.67
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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






This Section Intentionally Left Blank

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






Job No. 79902 | No.

Computation
7]
|Project Loop 303 / White Tanks ADMPU AHA Location: Waddell at Reems (DD19) lcomputed A dsie: 727 (0%
|subiect  Weir Flow Analysis Checked 07& [Date 3/ L aﬁ J
[rask 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 lter 2 Q2 Elev lter 3 Q3 Another Elev iter 4 Q4 Ancther
(ft amsl) (ft amsi) L(ft) (ft) Iter 1 H (ft) {cfs) lter 2 H (ft) lter 3 H (ft) iteration?  lter4 H (ft) iteration?
south 10 88 380 9.4 8 0 0.00 85 0 0.00 9 0 0.00 CHECK a5 0.1 36.05 DONE
south 88 8 266 8.4 8 0 0.00 8.5 0.1 25.23 9 0.6 370.88 95 1% 920.64
south 8 7.4 78 . 8 0.3 38.45 8.5 0.8 167.44 9 1.3 346.84 95 18 565.10
south 74 7.4 14 7.4 8 0.6 19.52 85 % | 48.45 9 16 85.00 95 2.1 127.81
southeast 74 7.4 20 7.4 8 06 27.89 8.5 11 69.22 9 1.6 121.43 85 2.3 182.59
east 7.4 8 44 T 8 0.3 21.69 8.5 08 94.45 9 1.3 195.65 95 1.8 318.77
east 8 9 134 8.5 8 0 0.00 8.5 0 0.00 9 0.5 142.13 95 1 402.00
east 9 10 134 95 8 0 0.00 85 0 0.00 9 0 0.00 95 0 0.00
east 10 10 1 10 8 0 0.00 85 0 0.00 9 0 0.00 9.5 0 0.00
TOTALS: 107.55 404.80 1261.93 2552.97
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 10 0 9.4 Cross Section
380 8.8 380 9.4
646 8 380 8.4
724 7.4 646 8.4 12 -
738 7.4 646 T 10 L—
758 7.4 724 7.7 & 5
802 8 724 7.4 S
936 9 738 7.4 S 6
1070 10 738 7.4 o 4
1071 10 758 7.4 2
758 7.7
Culvert Flows (cfs): 802 7 i 0 T T T : T
south 0 802 8.5 0 200 400 600 800 1000 1200
southeast 0 936 8.5 ¢
east 0 936 95 Station
:g;g 91(5) —e— Overtopping —&— Ave Crest Elev
1071 10
Iteration Iteration Iteration fteration
iter 1 Iter 2 Iter 3 Iter 4
Q(south) 57.97 54% |Q(south) 241.13 60%|Q(south) 802.72 64% | Q(south) 1649.61 65%
Q(southeast) 27.89 26%|Q(southeast) 698.22 17%|Q(southeast) 121.43 10%|Q(southeast) 182.59 7%
Q(east) 21.69 20%|Q(east) 94.45 23%|{Q(east) 337.78 27%|Q(east) 720.77 28%
107.55 404 .80 1261.93 255297
First DI East to South Assumes diversion is to south
Inflow 107.55 404.80 1261.93 2552.97
Qutflow 57.97 241.13 802.72 1649.61
Second DI East to Southeast Assumes diversion is to southeast
Inflow 49.58 163.67 459.21 903.37
Outflow 27.89 69.22 121.43 182.59
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Area Hydrologic Analysis



This Section Intentionally Left Blank

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






|Job No.

|_No.

Computation
o .
[Project Loop 303 / White Tanks ADMPU AHA Location: Waddell at Bullard (DD21) |computed W |Date i / 27758
[subject  Weir Flow Analysis |checked (,f |pate 3/ { D/& ?
[rask Weir Calculations Isheet lof x
Start End Crest Ave Start Calc Start Calc Start Calc Start Calc
Segment  Elevation Elevation Length Elevation Elev lter 1 Qt Elev lter 2 Q2 Elev Iter 3 Q3 lter 4 Q4 Another
(ft amst) (ft amsl) L(ft) (ft) Iter 1 H (ft) (cfs) Iter 2 H (ft) Iter 3 H (ft) H (ft) iteration?
south 84.3 83.3 275 83.8 82.5 0 0.00 83 0 0.00 83.5 0 0.00 CHECK 84 0.2 73.79 DONE
south 83.3 82 188 82.65 82.5 0 0.00 83 0.35 116.78 83.5 0.85 441.98 84 1.35 884.67
south 82 81.8 36 81.9 82.5 0.6 50.19 83 1.1 12460 83.5 16 218.58 84 2.4 328.66
south 81.8 - 82 64 81.9 825 0.6 89.23 83 1.1 221.51 83.5 186 388.58 84 2.4 584.29
southeast 82 821 40 82.05 825 0.45 36.22 83 0.95 13491 83.5 1.45 209.52 84 1.95 326.76
east 82.1 82.75 150 82.425 825 0.075 9.24 83 0.575 196.21 83.5 1.075 501.56 84 1.575 889.47
east 82.75 83.4 150 83.075 82.5 0 0.00 83 0 0.00 835 0.425 124.68 84 0.925 400.34
east 834 84.4 238 83.9 82.5 0 0.00 83 0 0.00 83.5 0 0.00 84 0.1 2258
east 84.4 845 & 84.45 82.5 0 0.00 83 0 0.00 83.5 0 0.00 84 0 0.00
TOTALS: 184.89 770.21 1884.91 3510.57
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 ta 9 &8 Cross Section
275 83.3 275 83.8
463 82 275 82.65
499 81.8 463 8265 85
563 82 463 81.9 84.5 .
603 82.1 499 81.9 - 84 | e 4
753 8275 499 81.9 S a35 ~" —
903 834 563 819 2 N S
1141 84.4 563  82.05 e e R 3+
1146 845 603 82.05 : \
603  82.425 82 MZ
Culvert Flows (cfs): 753  82.425 81.5 T T r T T
south 0 753 83.075 0 200 400 600 1000 1200 1400
southeast 0 903 83.075 .
east 0 903 83.9 SE
1141 83.9 3
1141 84 45 —e— Qvertopping —&— Ave Crest Efev]
1146 84.45
Iteration Iteration Iteration Iteration
Iter 1 iter 2 Iter 3 iter 4
Q(south) 138.43 75%|Q{south) 462.89 60%|Q(south) 1049.14 56%|Q(south) 1871.41 53%
Q(southeast) 36.22 20%|Q(southeast) 111.11 14%|Q(southeast)  209.52 11%|Q{southeast) 326.76 5%
Q(east) 9.24 5%|Q(east) 196.21 25%|{Q(east) 626.24 33%|Q(east) 1312.39 37%
184.89 770.21 1884.91 3510.57
First DI East to South Assumes diversion is to south
Inflow 184.89 770.21 1884.91 351057
Outflow 139.43 462.89 1049.14 1871.41
Second DI East to Southeast Assumes diversion is to scutheast
Inflow 4547 307.32 835.77 1639.15
Outflow 36.22 11541 209.52 326.76




£L—72 =

g0

1178.7




(5558 ]

G (1PDEVM e

S DN 12D0BAY A

e S T







This Section Intentionally Left Blank

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



o § B
J £ I 3 -
; £
I &
=

Documenta

7
ottt




lJob No. 79802 No.

Computation
(7)
[Project Loop 303 / White Tanks ADMPU AHA Location: Waddell at Litchfield (DD23) |computed M [Date / / 2/7/ 08
[subject  Weir Flow Analysis |checked {Date 3/ i / fﬁ
| Task Weir Calculations [sheet 1 o 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 iter 3 Q3 Another Elev lter 4 Q4 Another
(ft amsl) (ft amsl) L(ft) (ft) iter 1 H (ft) (cfs) iter 2 H {ft) Iter 3 H (ft) iteration?  lter 4 H (ft) iteration?
south A 638 .:.-628 .- 250 63.3 ° 61.8 0 0.00 62.3 0 0.00 62.8 0 0.00 CHECK 63.3 0 0.00 DONE
south -~ 62.8 ~61.8.:; -+ 250 62.3 61.8 0 0.00 62.3 0 0.00 62.8 0.5 265.17 63.3 1 750.00
south - 61.8 T61:2:075:5 404 61.5 61.8 03 51.27 62.3 0.8 223.25 62.8 1.3 462.46 63.3 1.8 753.47
southeast 61.2 61.2: 40 61.2 61.8 06 &5.77 62.3 1.1 138.44 62.8 1.6 24286 63.3 21 365.18
east - 61.2 61.5 40 61.35 61.8 0.45 36.22 62.3 0.95 111.11 62.8 145  209.52 63.3 1.95 326.76
east- .. 61.5 B2 16 61.75 61.8 0.05 0.54 62.3 0.55 19.58 62.8 1.05 51.64 63.3 1.56 92.63
eas_t: = 62 ; 63 + 150 625 61.8 0 0.00 62.3 0 0.00 62.8 0.3 73.94 63.3 0.8 321.99
east . 63 i B4l 150 63.5 61.8 0 0.00 62.3 0 0.00 62.8 0 0.00 63.3 0 0.00
east - 64 B T R 64 61.8 0 0.00 62.3 0 0.00 62.8 0 0.00 63.3 0 0.00
TOTALS: 143.80 49238 1305.59 2610.03
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 63.8 0 63.3 +
250 62.8 250 63.3 Rrasn Gecton
500 61.8 250 62.3
604 61.2 500 62.3 64.5 _
644 61.2 500 61.5 64 > —= e
684 61.5 604 61.5 c 635 /I
700 62 604 612 2 & ¥ \I\ * el
850 63 644 61.2 g o _
1000 64 644  61.35 a 6262 [ & — ol - _
1001 64 684 61.35
684  61.75 61.5 : w e
Culvert Flows (cfs): 700 61.75 61 ; g . a T
south e e T | 700 625 0 200 400 600 800 1000 1200
southeast 2 -0 850 62.5 .
east ars 850 635 S
Jggg 636?1 —e— Overtopping —&— Ave Crest Elev
1001 64
Iteration iteration Iteration lteration
Iter 1 Iter 2 Iter 3 Iter 4
Q(south) 51.27 10%|Q(south) 223.25 26%|Q(south) 727.62 43%|Q(south) 1503.47 50%
Q(southeast) 55.77 11%|Q(southeast) 138.44 16%{Q{southeast) 242.86 14%|Q(southeast)  365.18 12%
Q(east) 411.76 79%{Q{east) 505.69 58%|Q(east) 710.11 42%|Q(east) 1116.38 37%
518.80 867.38 1680.59 2985.03
First DI East to South Assumes diversion is to south
inflow 518.80 867.38 1680.59 2985.03
QOutfiow 51.27 223.25 72762 1503.47
Second DI East to Southeast Assumes diversion is to southeast
inflow 467.53 644.13 852,97 1481.57
Qutflow Sterdrd 138.44 242 .86 365.18







Solve For: Discharge

Culvert Calculator Report
WaddellatLitchfieldDD23

Culvert Summary

Allowable HW Elevation 61.50 ft Headwater Depth/Height 1.12
Computed Headwater Elev: 61.50 ft Discharge 374.56 cfs
Inlet Control HW Elev. 61.43 ft Tailwater Elevation 57.00 ft
QOutiet Control HW Elev. 61.50 ft Control Type Entrance Control
Grades

Upstream Invert 57.00 ft Downstream Invert 56.00 ft
Length 125.00 ft Construcied Slope 0.008000 ft/ft
Hydraulic Profile

Profile 82 Depth, Downstream 225 #
Slope Type Steep Normal Depth 2.16 ft
Flow Regime Supercritical Critical Depth 281 ft
Velocity Downstream 11.90 ft/s Critical Slope 0.003830 fu/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size Tx4ift Rise 4.00 ft
Number Sections 2

Qutlet Control Properties

Qutlet Control HW Elev. 61.50 ft Upstream Velocity Head 1.41 ft
Ke 0.20 Entrance Loss 0.28 ft
Inlet Control Properties

Inlet Control HW Elev. 61.43 ft Flow Control Unsubmerged
inlet Type  90° headwall w 45° bevels Area Full 56.0 ft*
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

(o4 0.03140 Equation Form 2

2 | 0.82000

Title: Loop 303/White Tanks ADMPU AHA Project Engineer: Linda Potter
I\ \culvertmaster\303wladmpuaha.cvm ENG-Phoenix 044 CulvertMaster v3.1 {03.01.009.00]
02/17/09 04:39:53@Benlley Systems, Inc. Haestad Methods Solution Center Watertown, CT 05795 USA  +1-203-755-1666 Page 1 of 1
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FLOOD HYDROGRAPH PACKAGE (HEC-1) % # U.S. ARMY CORPS OF ENGINEERS
JUN 1998 o hi HYDROLOGIC ENGINEERING CENTER
VERSION 4.1 : : 609 SECOND STREET
DAVIS, CALIFORNIA 95616
* DATE  23MAR09 TIME 11:43:35 = = (916) 756-1104
e w "
AR AN AR NN AN AR AR AT EARR AT NS ah S ARG AR N AR AR A Rk ek

D

HRWA N ARG RN RN RN AN AL R T RN e R Stk

%

XOKXXX XXXXX
X

MK
HKKX
xR

J000000( XXX

xx
HKHX M XX
EXXXX§X

XX H
b 4

X000 3O

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), 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
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE
LINE T0: wawanis Foacraaas e o Bovaunes &u v s Fu dps B e e SR Bre. e e - [ 10
1 D HDR ENGINEERING INC. 3-23-09, FILE:RECPLAN.DAT
2 10 EDITS FOR WADDELL CAR
3 ID MODIFIES AREA AROUND WADDELL/DYSART AND WEST CACTUS BASIN AREA FOR
4 D PROPOSED IMPROVEMENTS
g iD ASPEN CONSULTING ENGINEERS, JCS, 4-25-08, FILE: 303EwWP.DAT, 100-YR 24-HR
iD NOTES:
7 1D UPDATE LG CARD AND DEVELOPMENT RETENTION DIVERSIONS FOR EACH SUBBASIN.
8 ip CHANGE MODEL TO REFLECT THE NEW SUNCOR CHANNEL SOUTH OF CAMELBACK RD.
9 in BETWEEN STATE ROUTE 303 AND BULLARD WASH. KK RECCRD CHANGED ARE R237,
10 };Dm}*ﬁf;**ﬁfm*Mwﬁ&#wm&w*a-:‘.hw:a«a*awcm\-ﬁ*m‘mnn*w«*ﬂ*-:m****1\-*-“*1:#*ﬁﬁwz&ﬂ-#*ez#*wnnk*
% % THE FOLLOWING IS THE MODEL RECIEVED BY ASPEN FROM FCDMC ON 06/08/07
N A AR AR AN R T e TR N N R N R R R A R AR A RS AR RN R R PV A R e Tt e A Y
%g k) DRAFT PREFERRED ALTERNATIVE LEVEL III
10
13 10 INCORPORATE ALTERNATIVE #3 FROM CHANGE ORDER #14 INTO
14 io SR 303L OFFSITE FLOOD CONTROL FACILITY - NORTHERN AND CACTUS
15 iD BASINS ARE NOW OFFLINE WITH MULTIPLE BASINS LOCATED WITHIN
1? ip LUKE AIR FORCE BASE CRASH ZONE AREA
1 iD
18 0 =ZADOT BASIN GEOMETRY REPRESENTS MOST RECENT 2' CONTOURS**
19 10 WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE*
20 I0 original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE
2% pis] TANKS/AGUA FRIA ADMS, Date: October 1991
2 1D
23 10 REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS
24 10 100-YEAR, 24-HOUR STORM original file: WTADMS.24
25 10
26 10 REVISED BY URS DATE: 01-14-04
27 1D FILE: L33PE4H.DAT
28 10
29 b (3] NOTES:
30 10 1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3,
31 10 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 2I, 21, 2K, 2 & 3, 4 THRU 26.
32 I 2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.
33 1D 3. AVERAGE XKSAT VALUES FOR EACH SUBBASIN WAS RECEIVED FROM FCOMC
34 1D GIS DATA AND THEN ADJUSTED FOR VEGETATION, OR LEFT AS ORIGINALLY IN
35 R (o] THE WLB MODEL.
36 i 4. FOR NEW DEVELOPMENTS ONLY 80% OF REPORTED PROVIDED RETENTION
37 i WAS INCLUDED IN THIS MODEL (AS A CONSERVATIVE ESTIMATE). RETENTION
38 D CAPACITIES WERE ESTIMATED BY EEC FOR DEVELOPMENTS WITH NO
39 (s} ORAINAGE REPORTS.
40 1D 5. REVISED DRAINAGE BOUNDARIES BASED UPON FIELD INSPECTION OF SUN CITY.
41 1D GRAND. COMBINED SEVERAL BASINS TOGETHER TO MAKE NEW BASINS 114 &115.
42 ip ALSO REROUTED SUBBASINS 100A, 101, 102A AND 106 TO THE SOUTH TO 113A.
43 D 6. CHANNEL ROUTE ALONG REEMS ROAD UPDATED TO REFLECT NEW CONSTRUCTION.
44 10 7. REVISED SCS TYPE II RAINFALL DISTRISUTION FOR THE 24-HOUR GENERAL
45 1D STORM.
46 ip 8. REVISED RAINFALL DEPTH-AREA REDUCTION FACTORS.
47 ip 9. PSIF WERE ADJIUSTED BASED ON THE VALUES OF XKSAT AND WERE EDITED INTO
48 D THE DATA FILE BY THE FCDMC.
49 ip 10, AVERAGE XKSAT VALUES FOR SUBBASINS WITH BORROW PITS (WHITE TANKS
50 ID AREAS #3 & #4) WERE ESTIMATED BY EEC.
51 Ip
“DIAGRAM
HEC-1 INPUT PAGE
LINE : {1 MR % e, Ve R A i e R @nusase D e B e G sttt 10
52 IT S 600
53 10 5
54 IN 15
55 o 4.03 001

pC  .000  .002  .005 008 011 .014  .017  .020  .023  .026

*
*
*
*
*



1545
1546
1547
1548
1549
1550

LINE

ux 6. 6. 6 6. 6 6 6 6. 6 0
ux 0. 0. 0 0. 0 0 0 0. 0 0
ul 0. 0. 0 0. 0 4] ¢ 0. 0 0
KK 1377 )
KM Divert Retention in Subbasin 137
DT 137R =2
DI 0 10000
EQ 0 10000
KK CP137
KM 3Ano HYDgOGRAPHS AT CP137 (137 + DR137 FROM 125 + 136)
HC %
KK 1p137
KM DIVERT FROM CP137 TO CP149
DT DI149
031 0 6 169 684 1659 3199 5400 8353 12141
DQ 0 2 56 228 553 1066 1800 2784 4047
KK 20137
KM DIVERT FROM CP137 TO CP153
DT DI1S3
DI 0 4 113 456 1106 2133 3600 6553 8094
DQ 56 228 553 1066 1800 2784 4047
* PER LEVEL IIT PRELIMINARY-DRAFT PREFERRED ALTERNATIVE
KK R137 T T e =
KM  ROUTE FLOW THROUGH THE RIPRAP CHANNEL IN SURPRISE POINT
KM CHAwgeL GEOMETRY ruoT SURPRISE POINTE LOMR g
RS FLOW -
RC 0.035 0.035 0.035 4800 0.0044 DZBDZI
RX 894 906 912 918 926 930 934 942
RY 1157 1155 1154 1153 1153 1154 1155 1157
B RG22 o o 0 S
* RC .08 .03 .03 2640  .0021
* RX 1000 2200 2310 2320 2340 2368 2369 2370
* RY 1162 1156 1156.5 1156 1156 1157 1157 1157
HEC-1 INPUT
T s o i e e PR By B oo B nnranas B s Py Blaczaiin s Gy e b
KK 20125
KM RETURN DIVERT AT CP125
DR DI138
KK R125
KM ROUTE FLOW FROM CP125 TO CP138
RS 50 -1 0
RC .075 .075 .075 7500  .0048
RX 1000 1050 1100 1200 2020 2198 2250 2300
§Y 1171 1170.5 1170.5 1170 1170 1170.5 1170.5 1171
KK 138
KM  BASIN 138
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lca= .5 s= 28.0 Kn= ,120 LAG= 70.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .54
LG <25 .25 5.00 .34 35
uI 26. 26. 26. 70. 96. 119. 31330 147. 162. 182.
uI 201. 239. 298. 336. 285. 247. 221 202. 178. 159.
Uz 142. 126. 109. 83. 59. 46, 43, 42. 31. 26.
ux 26. 17 8. 8. 8. 8. 8. 8. 8. 8.
ux 8. 8. 0. 0. Q. 0 0. 0. 0. 0.
ur 0. 0. 0. 0. 0. 0 0. 0. 0. 0.
KK 1387 .
KM pivert Retention in Subbasin 138
DT 138R 44.2
DI 0 10000
DQ 0 10000
”*
KK 11138
KM ADD HYDROGRAPHS AT CP138
HC 2 22.08
* KK CP138
KK 'RR1
KM ADD HYDROGRAPHS AT CP138 (137 + 138)
HC 2 6.12
"
* ALT-1 RIS 5-25-01
®
KK DRR1
KM  DIVERT TO REVERSE FLOW SOUTH ACROSS RXR
KM  HDR MODIFY ALT 1 CHANNEL ON WADDELL
DT 20153
DI 0 10000
DQ 0 0
“ INSERT DESIGN ROUTE FOR EL MIRAGE CHANNEL
HEC-1 INPUT
D 050 Ta emonass 2 b D B Aiaavi sl i e B 7 (R, S L [ 10

PAGE 39
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liobNo. 79902 No.
Computation -
5,
|Project Loop 303 / White Tanks ADMPU AHA Location: Waddell near Dysart (DD24) [computed 471/_/ [Date/ /27 / 4
|subject  Weir Flow Analysis |checked |Date _3/( >/ 0\7
[rask Weir Calculations Isheet lof X
Start End Crest Ave  Start Calc Start Calc Start Calc Start Calc
Segment  Elevation Elevation Length Elevation Elev Iter 1 Qi Elev Iter 2 Q2 Elev Iter 3 Q3 Another Elev Iter 4 Q4 Another
(ft amsl) (ft amsf) L(ft) (ft) Iter 1 H (ft) (cfs) Iter 2 H (ft) Iter 3 H (ft) iteration?  lter4 H (ft) iteration?
south 57.3 56.3 300 56.8 56.1 0 0.00 56.6 0 0.00 571 0.3 147.88 CHECK 57.6 0.8 643.99 DONE
south 56.3 56 90 56.15 56.1 0 0.00 56.6 0.45 81.50 &7.1 0.95 250.01 876 1.45 471,43
east 56 55.5 28 55.75 56.1 0.35 17.39 56.6 0.85 65.83 57.1 1.35 131.76 57.6 1.85 211.37
east 55.5 56 6 55,75 56.1 0.35 3.73 56.6 0.85 14.11 57.1 1.35 28.23 57.6 1.85 45.29
east 56 56 28 56 56.1 0.1 2.66 56.6 0.6 39.04 571 11 96.91 57.6 1.6 170.00
east 56 85.7 44 55.85 56.1 0.25 16.50 56.6 0.75 85.74 57.1 1.25 184.48 576 1.75 305.58
east 55.7 56 40 55.85 56.1 0.25 15.00 56.6 0.75 77.94 57.1 1.25 167.71 57.6 1.75 277.80
east 56 56.8 10 56.4 56.1 0 0.00 56.6 0.2 268 57.1 0.7 17.57 57.6 1.2 39.44
east 56.8 56.8 230 56.8 56.1 0 0.00 56.6 0 0.00 57.1 0.3 113.38 57.6 08 493.72
TOTALS: 55.28 366.84 1137.92 2658.63
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 57.3 0 56.8 Cross Section
300 56.3 300 56.8
3380 56 300 56.15 _—
418 555 380 56.15 =]
424 56 30 5575 ) W
452 56 418 55.75 c 3 =
496 55.7 418 5575 S 565 - e
536 56 424 5575 s il
546 56.8 424 56 2 W
776 56.8 452 56 55.5 vi
452 55.85
Culvert Flows (cfs): 496 55.85 55 ' B - - y T " '
south 0 496 55.85 0 100 200 300 400 500 600 700 800 300
southeast 0 536 55.85 Station
east 0 536 56.4
546 56.4 =
545 56.8 —e— Overtopping —&— Ave Crest Elev]
776 56.8
Iteration Iteration Iteration iteration
Iter 1 Iter 2 Iter 3 Iter 4
Q(south) 0.00 0%|Q(south) 81.50 22%|Q(south) 397.89 35%)Q(south) 1115.42 42%
Q(southeast) 0.00 0% |Q(southeast) 0.00 0% |Q(southeast) 0.00 0%|Q(southeast) 0.00 0%
Q(east) 55.28 100%|Q{east) 285.34 78%|Q(east) 740.03 65%|Q(east) 15643.21 58%
55.28 366.84 1137.92 2658.63
First DI East to South Assumes diversion is to south
Inflow 5528 366.84 1137.92 2658.63
Qutflow 0.00 81.50 397.89 111542
Second DI East to Southeast Assumes diversion is to southeast
Inflow 55.28 285.34 740.03 1543.21
Outfiow 0.00 0.00 0.00 0.00
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1ﬂ##ﬁﬂ*#ﬂ#**ﬂ#ﬂﬁﬁﬂwaﬂ#ﬁw*ﬁ*ﬂh*ﬁ#k#***ﬁﬁ*a
3 ®
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ®
it JUN 1998 2
VERSION 4.1 5

a

‘| DATE  23MAR09 TIME 11:43:35 :

£ ] A AR AN RS AR AN AGANL A AN AR R T Ao

DAY

AR AR DN AN AT AN TSI ERR A AAR A ND

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

R AR LR AT R AR U AR ALR BT AR AR AT AT NI AR AN T R

LR
L

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, 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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE ID ssis s I Y = I I Bs v [ R Ssgnaen Bt Fstilneim i B [ [T 10
1 (v} HDR ENGINEERING INC. 3-23-09, FILE:RECPLAN.DAT
2 ip EDITS FOR WADDELL CAR
3 Ip MODIFIES AREA ARQUND WADDELL/DYSART AND WEST CACTUS BASIN AREA FOR
4 e PROPOSED IMPROVEMENTS
g D ASPEN CONSULTING ENGINEERS, JCS, 4-25-08, FILE: 303ewP.DAT, 100-YR 24-HR
ID NOTES:
7 1D UPDATE LG CARD AND DEVELOPMENT RETENTION DIVERSIONS FOR EACH SUBBASIN.
8 ID CHANGE MODEL TO REFLECT THE NEW SUNCOR CHANNEL SOUTH OF CAMELBACK RD.
9 10 BETWEEN STATE ROUTE 303 AND BULLARD WASH. KK RECORD CHANGED ARE R237,
10 ID AND R238.
* *ﬁ*ﬁﬁﬁﬁ*ﬂw&i#*ﬁ******ﬁﬁ*ﬂ***ﬁﬂnn&ﬁnﬁﬂ**t&*ﬁﬁ#ﬁﬂﬁ*ﬁﬂhﬁ*****wﬁ****ﬂw**ﬁ***#*
* * THE FOLLOWING IS THE MODEL RECIEVED BY ASPEN FROM FCDMC ON 06/08/07
6 fede T de vttt A e R N S A A A ke e S e A A A AT A AN AN AN R AT A AR A NN
:L% ho] DRAFT PREFERRED ALTERNATIVE LEVEL III
1 10
13 ID INCORPORATE ALTERNATIVE #3 FROM CHANGE ORDER #14 INTO
14 D0 SR 303t OFFSITE FLOOD CONTROL FACILITY - NORTHERN AND CACTUS
15 D BASINS ARE NOW OFFLINE WITH MULTIPLE BASINS LOCATED WITHIN
1? 0 LUKE AIR FORCE BASE CRASH ZONE AREA
1 ID
18 1D 2*ADOT BASIN GEOMETRY REPRESENTS MOST RECENT 2' CONTOURS**
19 I WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE™
20 ID original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE
21 D TANKS/AGUA FRIA ADMS, Date: October 1991
22 D
23 D REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS
24 D 100-YEAR, 24-HOUR STORM original file: WTADMS.24
25 ID
26 h(o] REVISED BY URS DATE: 01-14-04
27 o FILE: L33PE4H.DAT
28 1D
29 ID NOTES:
30 I0 1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3,
31 ID 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 2I, 23, 2K, 2 & 3, 4 THRU 26.
32 h(s] 2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.
33 ID 3. AVERAGE XKSAT VALUES FOR EACH SUBBRASIN WAS RECEIVED FROM FCDMC
34 D GIS DATA AND THEN ADJUSTED FOR VEGETATION, OR LEFT AS ORIGINALLY IN
35 I0 THE WLB MODEL.
36 ID 4. FOR NEw DEVELOPMENTS ONLY 80% OF REPORTED PROVIDED RETENTION
37 0 WAS INCLUDED IN THIS MODEL (AS A CONSERVATIVE ESTIMATE). RETENTION
38 I0 CAPACITIES WERE ESTIMATED 8Y EEC FOR DEVELOPMENTS WITH NO
39 I0 DRAINAGE REPORTS.
40 ID S. REVISED DRAINAGE BOUNDARIES BASED UPON FIELD INSPECTION OF SUN CITY.
41 ID GRAND. COMBINED SEVERAL BASINS TOGETHER TO MAKE NEW BASINS 114 &115.
42 10 ALSO REROUTED SUBBASINS 100A, 101, 102A anD 106 TO THE SOUTH TO 113A.
43 I0 6. CHANNEL ROUTE ALONG REEMS ROAD UPDATED TO REFLECT NEW CONSTRUCTION.
44 10 7. REVISED SCS TYPE II RAINFALL DISTRIBUTION FOR THE 24-HOUR GENERAL
45 ID STORM.
46 D 8. REVISED RAINFALL DEPTH-AREA REDUCTION FACTORS.
47 1D G. PSIF WERE ADJUSTED BASED ON THE VALUES OF XKSAT AND WERE EDITED INTO
48 0 THE DATA FILE BY THE FCDMC.
49 D 10. AVERAGE XKSAT VALUES FOR SUBBASINS WITH BORROW PITS (WHITE TANKS
SO ip AREAS #3 & #4) WERE ESTIMATED BY EEC.
51 1D
*DIAGRAM
HEC-1 INPUT PAGE 2
LINE s o SN N R W R =i e T P G s Ty TR . T . 10
52 IT 5 600
53 po{e} 5
54 IN 15
55 pb] 4.03 .001

56 PC

,000 .002 .005 .008 .011 .014 .017 .020 023 .026



1028
1094

357.

0.

R138
KM 1ROUTE REMAINDERlFROM cpéBB TO CP138A
RS =
RC 0.03 0.03 0.03 2460 0.0020
RX 1000 1018 1019 1020 1026 1027
RY 1100 1094 1094 1094 1094 1094
-3
KK 138a
KM  BASIN 138A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.3 Lca= .6 S= 24.0 Kn= .030 LAG=
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .4
LG 25 .25 4.90 .32 35.00
ux 75: 299. 448. 701. 781. 527-
Uz 22L 22. 0. 0. 0. 0.
ux 0. 0. 0. 0. 0. 0.
KK 138AT
KM DIVERSION-RETENTION 138A
DT 138AR 40.30
DI 0 10000
DQ 0 10000
* EL MIRAGE CHANNEL AT CP138a
KK 1I138A
* KK  EM3
KM 2ADD HYDROGRAPHS AT CP138 (138 + 138a)
HC =
KK 2I138A
KM ADD HYDROGRAPHS AT CP138 (138 + 126)
HC 2 24.81

21.4

169.

100.
0.
0.

B AR A A A AN A A A A A AR A R R A A A AR A A AR A A S AR S A A AR AR A AL AR AR

* *AFTHE FOLLOWING SECTION TAKEN FROM NEW SUPER BASIN 2D WITH NEW SOILS**#*"#
o SR v oo fe SN R T Ak A S R AR AR AT N AR AR EN AR AR A A RAE RR AR RERE TR AR KRR

2300 2450
1156 1156.5
RS AR Boaais s

28.
79.
43.
12.

25

KK  2D137
KM RETURN DIVERT AT CP137
DR DI1S3
KK R137
KM ROUTE FLOW FROM CP137 TO CPL153
RS 51 -1 0
RC 075 075 .075 5600  .0018
RX 900 1000 1200 1450 1800 2000
&Y 1156.5 1156 1155 1154.7 1154.7 1155
HEC-1 INPUT
1.1 b FSS P et 2 Bova i e e, e 6
KK 153
KM PER SURPRISE POINT, AREA OF BASIN 153 INCREASED FROM 0.20 SQ MI
KM TO 0.31 SQ MXI, AND BASIN 152 REDUCED FROM 0.35 SQ MX TO 0.25 SQ MI
KM LG RECORD REVISED PER SURPRISE POINTE LOMR TO REFLECT THE
KM  DEVELOPMENT
BA -
LG A5 .00 5.76 0.32 55
133 Ta 7. 7. 7. 17. 24.
ux 41. 44. 48. 53. S6. 65.
ux 71. 65. 60. 56. 82 47.
ux 29. 24, 20. 13. 12. 12,
ux 1 7= S- 2. 2, 2.
Ul > 3 2. z- 2. 2 2%
uI 0. 0. 0. 0. 0. 0.
KK 1530uT
KM  RETENTION VOLUME PER DEI LOMR HEC-1 FOR SURPRISE POINTE
DT 153RET 25.9
DI 0 10000
DQ 0 10000
KK DRR1
KM RETURN DIVERT AT CP151
DR  2D153

* DESIGN ROUTE
* PER LEVEL III PRELIMINARY-DRAFT PREFERRED ALTERNATIVE

KK RRR1

KM  ROUTE RR1 TO RR2 >
RS 1.0 -1.0 0.0

RC 0.030 0.030 0.030 1323 0.0035
RX 0 22.8 24.8 26.8 28.8 30.8
RY 1154.6 1150.8 1150.8 1150.8 11

“ KK CP153

KK |RR2

KM ADD HYDROGRAPHS AT CP153

HC 3 21.92

o

KK  DRRR2

KM DIVERT TO 152 SOUTH

pT 30152

DI 0 10000

DQ 0 10000

32.8

55.6

50.8 1150.8 1150.8 1154.6

39.
79.

w
OONNW
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lJob No.

|No.

79802
Computation D
Project  Loop 303 / White Tanks ADMPU AHA Location: Waddell at Dysart (DD25) [amputed A — (27/68
[subject Weir Flow Analysis {checked |pate 3/ ol 4'7
[rask Weir Calculations |sheet lot 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 lter 3 Q3 Another Elev Iter 4 Q4 Anocther
(ft amsl) (ft amsl}) L(ft) (ft) Iter 1 H (ft) (cfs) lter 2 H (ft) lter 3 H (ft) iteration? Iter 4 H (ft) iteration?
south 52 51 310 51.5 o1 0 0.00 51:5 0 0.00 52 0.5 328.80 CHECK 525 | ©30.00 DONE
south 51 50.6 120 50.8 51 0.2 32.20 51.5 0.7 210.84 52 1.2 473,23 825 g 797.95
south 50.6 G| ~100 50.8 51 0.2 26.83 51:5 0.7 175.70 52 1.2 394.36 52,5 1.7 664.96
south St 514 130 81.2 53 0 0.00 515 0.3 64.08 52 0.8 279.06 525 1.3 578.07
south 51.4 50.7 275 51.05 51 0 0.00 515 0.45 249.04 52 0.95 763.91 52.5 1.45 1440.48
south 50.7 51.2 325 50.95 51 0.05 10.80 51.5 0.55 397.69 52 105 1048.03 525 1.55 1881.49
southeast 51.2 51 130 514 51 0 0.00 515 0.4 98.66 52 09 332.99 525 1.4 646.04
southeast 51 51 10 51 51 0 0.00 51.5 0.5 10.61 52 1 30.00 52.5 1.5 55.11
east 51 52 490 515 51 0 0.00 51.5 0 0.00 52 05 519.72 525 1 1470.00
TOTALS: 69.93 1206.63 4171.11 8464.09
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 52 0 515 Cross Section
310 51 310 51.5
430 50.6 310 50.8
530 51 430 50.8 52.2
660 514 430 508 W d =
935 50.7 530 50.8 = 51.6 e
1260 51.2 530 51.2 I ——— o
1390 51 660 51.2 S 512 N
1400 51 660  51.05 o 51 s
1890 52 935 51.05 50.8
935 50.95 50.6 o
Culvert Flows (cfs): 1260 50.95 50.4 T — - - - , T - :
south 0 1260 1.1 0 200 400 600 800 1000 1200 1400 1600 1800 2000
southeast 0 1390 51.1 ;
east 0 1390 51 Sl
::gg 5 15; —e— Overtopping —&— Ave Crest Elev
1880 515
Iteration iteration Iteration Iteration
iter 1 Iter 2 Iter 3 lter 4
Q(south) 69.93 100% | Q(south) 1097.36 91%|Q{south}) 3288.40 79%|Q(south) 6292.94 74%
Q(southeast) 0.00 0%{Q(southeast) 109.27 9% |Q(southeast)  362.99 9% |Q(southeast) 701.15 8%
Q{east) 0.00 0%}Q{east) 0.00 0% |Q(east) 519.72 12%|Q(east) 1470.00 17%
69.93 1206.63 4171.11 8464.09
[First DI East to South Assumes diversion is to south
Inflow 69.83 1206.63 4171.11 8464.09
Qutfiow 69.83 1097.36 3288.40 629294
Second DI East to Southeast Assumes diversion is to southeast
Inflow 0.00 109.27 882.71 2171.15
Outflow 0.00 109.27 362.99 701.15




Intersection of Waddell and Dysart
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Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet trregular Chan
Flow Efement trregular Chan
Method Manning's For
Solve For Channel Deptl

Section Data

Mannings Coefi 0.025
Slope 0.020000 ft/ft
Waier Surface | 51.01 ft
Elevation Rang 2 to 52.00
Discharge 232,00 cfs

51.20‘\\—:\;’7/\ -
\________..——-—'
5060
0+00 2+00 4+00 ©&+00 8+00 10+00 12+00 14+00 16+00 18+00 20+00

v:100.00\
M1

NTS

Project Engineer: Linda Potter
c:\haestad\fmw\I303.fm2 HDR Engineering FlowMaster v6.0 [614b]

09/12/08 09:07:35 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10of 1
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Cross Section

Cross Section for Irregular Channel

Project Description

Worksheet irreguiar Chan
Flow Eiement leregular Chan
Method Manning's For
Solve For Channel Deptl
Section Data

Mannings Coefi 0.025
Slope 0.002000 fuft
Water Surface | 51.15 ft
Elevation Rang:J to 52.00
Discharge 232.00 cfs

52.005
¢“— —»>
I e R ¢ ——
50.60 i ol
0+00 2+00 4+00 6+00 8+00
c\haestad\fmw\I303.fm2 HDR Engineering

09/12/08 09:07:57 AM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

/}

10+00 12+00 14+00 16+00 18+00 20+00

Vv:100.0]\,
HA
NTS

Project Engineer; Linda Potler
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1
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Rating Table for SRD25

Solve For Discharge

Headwater Elevation 1154.00 1t
Crest Elevation 1151.00
Weir Coefficient 260 Us
Crest Length 300.00 ft

1146.00

1148.00

1150.00

1152.00 ) 780.00 2.60

1154.00 4053.00 4.50
Bentley Systems, Inc. Haestad Methods Solution Center Bentley Flowhaster [08.01.068.00}

12/4/2008 6:58:07 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project:  Loop 303 ADMPU AHA Compuled: W Date: “?&7&3 8
ONE COMPANY Subject: Hydrology Checked: ﬁd Dale: 5/( 0/ 47
}DR ' Many Solutions Task®  Stage-Storage Table
Job #: 79902
SRD25
Elevation Area (sq. ft.) Volume (ac-ft)

1146 148979 0.00

1148 169889 7.32

1150 271045 20.24

1152 295576 39.02

1154 341132 58.47
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Rating Table Report

StorageRouteD26
Range Data:
Minimum  Maximum Increment
Allowable HW E 100.00 108.00 2.00 ft
HW Elev. (fischarge (cfs) Storage
100.00 0.00| o
102.00 158.54 (7
104.00 448.43 (&)
106.00 823.81 7
108.00 1,268.35 5.0
73/0 of hacks = 112.5
Title: Loop 303/White Tanks ADMPU AHA Project Engineer: Linda Potter
I:\.. \culvertmaster\i303wtadmpuaha.cvm ENG-Phoenix 044 CulvertMaster v3.1 [03.01.002.00})

02/17/09 01:24:54@Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

StorageRouteD26
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 112.50 ft Headwater Depth/Height 1.56
Compuled Headwater Elev: 112.50 ft Discharge 2,208.03 cfs
Inlet Control HW Elev. 11250 ft Tailwater Elevation 101.00 ft
Outlet Control HW Elev. 111.58 ft Control Type Inlet Control
Grades
Upstream Invert 100.00 ft Downstream Invert 99.00 ft
Length 100.00 ft Constructed Slope 0.010000 fr/ft
Hydraulic Profile
Profile S2 Depth, Downstream 6.00 ft
Slope Type Steep Normal Depth 518 ft
Flow Regime Supercritical Critical Depth 7.24 ft
Velocity Downstream 18.41 ft/s Critical Slope 0.004199 fuft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x 8 ft Rise 8.00 ft
Number Sections 2
Qutlet Control Properties
Qutlet Control HW Elev. 111.58 ft Upstream Velocity Head 3.62 ft
Ke 0.20 Entrance Loss 0.72 ft
Inlet Control Properties
Inlet Control HW Elev. 11250 ft Flow Control Submerged
Inlet Type  90° headwall w 45° bevels Area Full 160.0 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 Project Engineer: Linda Potter
I\ \culvertmasteni303wtadmpuaha.cvm ENG-Phoenix 044 CulveriMaster v3.1 [03.01.009.00]

02/17/09 01:25:05@PBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1
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Rating Table Report

SRD27
Range Data:
Minimum  Maximum Increment
Allowable HWE  1,140.00  1,154.00 2.00 ft
HW Elev. (ftfpischarge (cfsh al- ﬁ
1,140.00 0.00 o
1,142.00 52.26 o y
1,144.00 202.33 o no SM—QL oahl €. reaclesd
1,146.00]  415.11 o) ‘YDf O{~ pe
1,148.00 657.85 (&
1,150.00 905.65 (8]
115200 1,12679| Gz.26 = 346 = 22.9 ochye Gaonned
115400) 2,99876| G0.96 ~ 39.49 = G 4 artn Sobhacted frona Storay e edoare,

Project Engineer: jmoyer
I\ \culvertmaster\ex_storage_routes.cvm ENG-Phoenix 044 CulvertMaster v3.1 [03.01.009.00]
02/17/09 01:13:43@Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Project:  Loop 303 ADMPU AHA Computed: M Dale: M/ L7 /Jg

H) ONE COMPANY  Subject Hydrology Checked: b// e 27¢2(d 7
R Many Solutions™ Task:  Stage-Storage Table
Job #: 79802
SRD27
Elevation Area (sqg. ft.) Volume (ac-ft)

1140 17017 0.00
1142 33456 1.16
1144 67842 4.65
1146 107575 12.08
1148 144291 23.13
1150 199368 39.45
1152 252580 62.25
1154 312801 90.86
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Culvert Analysis Report

Culvert-1

Culvert Summary

Computed Headwater Elewv: N/A ft Discharge 0.00 cfs
Inlet Control HW Elev. N/A f Tailwater Elevation 0.00 ft
Qutlet Control HW Elev. N/A ft Control Type Inlet Control
Headwater Depth/Height 0.00

Grades

Upstream Invert 1,140.00 ft Downstream Invert 1,139.00 ft
Length 200.00 ft Constructed Slope 0.005000 fUft
Hydraulic Profile

Profile Dry Depth, Downstream 0.00 ft
Slope Type Dry Normal Depth 0.00 ft
Flow Regime Subcritical Criticat Depth 0.00 ft
Velocity Downstream 0.00 fi's Critical Slope 0.000000 fuft
Section

Section Shape Arch Mannings Coefficient 0.035
Sectiahiivimemestructural plate 32 in CR Span 14.67 ft
Section Size 176 x 116 inch Rise 9.67 ft
Number Sections 1

Outlet Controi Properties

Outlet Control HW Elev. N/A ft Upstream Velocity Head 0.00 it
Ke 0.50 Entrance Loss 0.00 ft
Inlet Control Properties

Inlet Controi HW Elev. NiAft Flow Control N/A
Inlet Type 90° headwall Area Fuli 108.9 fi2
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

¥ 0.69000

i\, Aculverimastenex_storage_routes.cvm
02/17/09 01:14:00@Bentley Systems, Inc.

ENG-Phoenix 044

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: jmoyer

CulvertMaster v3.1 [03.01.009.00]
+1-203-755-1666

Page 1 of 1









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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Computation

78902

IJOb No.

| No.

|Project Loop 303 / White Tanks ADMPU AHA Location: Cactus at Reems (DD30) lcomputed M [Date & '75‘749 8
|subject  Weir Fiow Analysis |checked |pate 7, /4"/ 7
[rask 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 lter 2 Q2 Elev Iter 3 Q3 Another Elev lter 4 Q4 Another
(ffamsl)  (ftamsl)  L(ff) (ft) Iter 1 H (ft) (cfs) Iter 2 H (ft) Iter 3 H (ft) iteration?  iter 4 H (ft) iteration?
SOU a5 G i 72 ehed 280 71.5 70.5 0 0.00 71 0 0.00 715 0 0.00 CHECK 72 0.5 296.98 DONE
south - TH 2o 070 <0 280 70.5 70.5 0 0.00 71 05 296.98 715 1 84000 72 1.5 1543.18
south . 70 LLE 70 20 70 70.5 0.5 21.21 71 1 60.00 71.5 15  110.23 72 2 169.71
east 3 70 L BT0E 20 70 70.5 0.5 21.21 71 1 60.00 715 1.6 110.23 72 2 169.71
east: - 70 SRR 110 705 70.5 0 0.00 71 05 116.67 715 1 330.00 72 1.5 606.25
east 7 U 72 110 715 705 0 0.00 71 0 0.00 15 0 0.00 72 0.5 116.67
east TP Sy TR 1 72 705 0 0.00 71 0 0.00 71.86 0 0.00 72 0 0.00
éast' 72 SO dhaed 1 72 705 0 0.00 71 o 0.00 715 0 0.00 72 0 0.00
east’ Toe YRR e T Y 72 70.5 0 0.00 71 0 0.00 715 0 0.00 72 0 0.00
TOTALS: 4243 533.66 1390.45 2902.50
Graph Computations: Weir Approximation:
Station Elevation Station Elevation
0 72 0 71.5 Cross Section
280 71 280 71.5
560 70 280 70.5
580 70 560 70.5 72.5
600 70 560 70 72
710 71 580 70 £ 715
820 72 580 70 &
821 72 600 70 X ¥
822 72 600 705 o 705 .
823 72 710 705 e h
710 715
820 715 69.5 T - T = - - T -
820 72 0 100 200 300 400 500 600 700 800 900
southeast 821 72 =
east 821 72 Station
822 72 "
822 79 —e— Overtopping —&— Ave Crest Elev
823 72
iteration Iteration Iteration Iteration
Iter 1 Iter 2 Iter 3 Iter 4
Q(south) 786.21 97%|Q(south) 1121.98 86%|Q(south}) 17156.23 80%|Q(south) 2774.87 76%
Q(southeast) 0.00 0%|Q(southeast) 0.00 0% |Q(southeast) 0.00 0%|Q(southeast) 0.00 0%
Q(east) 2124 3%|Q(east) 176.67 14% | Q(east) 440.23 20%|Q(east) 892.63 24%
807.43 1298.66 2155.45 3667.50
First DI East to South Assumes diversion is to south
Inflow 807.43 1298.66 2155.45 3667.50
Outfiow 786.21 1121.98 1715.23 2774.87
[Second DI East to Southeast Assumes diversion is to southeast
Inflow 21.21 176.67 440.23 89263
Outfiow 0.00 0.00 0.00 0.00
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Culvert Calculator Report

CactusReems

Solve For: Discharge
Culvert Summary
Allowable HW Elevation 71.00 ft Headwater Depth/Height 2.50
Computed Headwater Elev: 71.00 ft Discharge 764.78 cfs
Iniet Control HW Elev. 71.00 ft Tailwater Elevation 66.00 ft
OCutlet Control HW Elev. 70.06 ft Control Type Inlet Control
Grades
Upstream Invert 66.00 ft Downstream Invert 65.50 ft
Length 71.00 ft Constructed Slope 0.007042 fu/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 200 ft
Siope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 200 ft
Velocity Downstream 9.56 fUs Critical Slope 0.012011 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Congj Span 400 ft
Section Size 4x2ft Rise 200 ft
Number Secticns 10

~— > aronT For 27 cediveant (=4

OCutiet Control Properties

Qutlet Control HW Elev. 70.06 ft Upstream Velocity Head 142 ft
Ke 0.20 Entrance Loss 0.28 ft
Inlet Control Properties

Iniet Control HW Elev. 71.00 ft Flow Control Submerged
Inlet T9PEheadwall w 3/4 inch chamfers Area Full 80.0 2
K 0.51500 HDS 5 Chart 10

M 0.68700 HDS 5 Scale 1

C 0.63750 Equation Form 2

¥ 0.79000

Title: Loop 303/White Tanks ADMPU AHA
L. Aculvertmaster\l303wtadmpuaha.cvm
02/17/09 04:57:37@Bentley Systems, Inc.

ENG-Phoenix 044

Haestad Methods Solution Center

Watertown, CT 06795 USA  +1-203-755-1666

- !O’Y-z.,
bo¥f§i>

Project Engineer: Linda Potter
CulvertMaster v3.1 [03.01.008.00]
Page 1 of 1






This Section Intentionally Left Blank

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






DO3LSE

2/10/2008
Project: Loop 303/White Tanks ADMPU AHA o HDRPrj. No.: 79802 By: JM e Date:  2/10/2009
Task:  Street Intersection Diversions _ R ClientPrj. No.: __ 2007C031 Checked: &7 Date: f.__.___;}zxe/aj,-, L
Streets
Curb height = 05 ft CR = Cactus Road
N-S D/S street RIW (ft) 78 |Conveyance, K = (1.49/n)*(A™°//P**") Capacity, Q = K*S"® Weir Flow down side streets, Q=CLH'®  BR = North 150th Lane
RW, ft. PW,ft. F.ft Main flow to EAST Q = discharge, cfs C= 2.9 a = Cactus Road U/S
a 203 67 63 Diversion to SOUTH n = Manning's roughness L = weir length, ft. m = Cactus Road D/S
m 184 68 53 Crown Direction EW A = flow area, sq. ft. H = flow depth, ft. ¢ = North 150th Lane U/S
c 91 53 14 N-S street name CR | P = wet perimeter, ft. r = North 150th Lane D/S
r 78 51 9.5 E-W street name BR S = longitudinal slope, ft/ft
STREET PARAMETERS Conveyance (K) of one side of E-W Streets (cfs) Conveyance (K) of N-S Streets (cfs)
Ohersion ID o . [ Street  Topof _ Bottom _ Slope Ave. Long. Top of u/s uis
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 1167.3 1165.8 291.2 0.0051 0.67 455.7 227.3 381.0 4206.9 506.6 454 6 693.9 1363.9
DD32SE E-W D/S m 1165.8 1165.8 152.6 0.0003 0.68 DIS DIS
uis c 1165.9 1165.8 370.8 0.0001 0.53 0.50 1.00 2.00 0.67 147 2.17
N-S D/S T 1165.8 1163.2 350.2 0.0073 0.51 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 455.1 227.3 302.9 3196.8 4387.3 6059.2 19533.5] 438.2 454.6 670.2 1030.7 4597.2 10086.5 24863.5
uU/S 1165.6 WSEL Elevations (ft) WSEL Elevations (ft)
D/S 1165.1 1165.80 116562 116569 116649 1166.30 1166.80 1167.80] 116563 116562 1165.70 116583 1166.30 1166.80 1167.80
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
051t 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 |[0.5ftover| 1 ft over | 2 ft over
65.2 325 54.5 601.9 14.7 7.4 9.8 103.5 142.0 196.0 633.0 0 - - - i - - -
N-S N-S - - - - - - -
crown  curb  sidewalk ROW crown cub  sidewalk ROW  0.67ft 1.17ft 2171t - - - 1 - - - -
above crown above E-W D/S crown - - - - ~ - =
5.3 4.7 7.2 14.2 375 38.9 57.4 88.3 304.0 8640  2130.0 0 0.0 0.0 00 | 00 9.0 1282 | 3233
D/S INTERSECTION PARAMETERS D/S SLOPE, RIW AND COMPOSITE RATIOS
Slope Ratios,SR, (S71/2) R/W Ratios, RWR, 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) (R/WR-S) (CR-W) (CR-S)
Street  Street ft/ft ft/ft ft. ft. Sy l(Sw"+8s") S5 /(Sw™+Ss™) W (W, + W) W /(W +W,)
BR___ | 0.159 ] [ 0.702 | 0.541 ]
[CR | [0.00734] | 78 I 0.841 | 0.298 ] [ 0.459
stormd. 1/2@crown  curb sidewalk ROW O0.5ftover 1ftover 2 ftover stormd. 1/2@crowr curb  sidewalk ROW 05ftover 1ftover 2 ftover
INFLOW CAPACITY (DI) 0.0 0.0 7.4 28.9 41.0 151.6 527.0 1011.0  2605.0 0.0 0.0 7.4 28.9 41.0 151.6 527.0 1011.0 2605
0.0 0.0 7.4 28.9 41.0 151.6 527.0 1011.0 2605
E-W OUTFLOW CAPACITY (NORTH SIDE) 0.0 0.0 7.4 4.0 5.0 52.0 62.0 48.0 158.0
INFLOW CAPACITY (DI), cfs
E-W OUTFLOW CAPACITY (SOUTH SIDE) 0.0 0.0 0.0 23.1 33.7 75.8 252.0 520.0 1324.0
0.0 0.0 7.4 28.9 41.0 151.6 527.0 1011.0 2605.0
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
QUTFLOW CAPACITY TO SOUTH (DQ) 0.0 0.0 0.0 1.8 2.3 23.9 213.0 442.0 1123.0 0.0 0.0 1.8 2.3 23.9 213.0 4420 1123.0
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Cactus Road U/S CASE A1 (sqfl) A2 (sqfy A3 (sqft) A4
ROW to ROW (ft})| 203 Curb Height 0.5 Street Cross Slope, LT 0.02 SW to ROW slope, LT| 0.015 1 6.25 3.90 82.80 104.76
Zurb to Curb (face) (ft) 67 Top of Curb Width 0.5 Street Cross Slope, RT 0.02 SW to ROW slope, RT|_0.015 2 6.25 3.90 212 6262
Width of SW (ft) 8 SW Cross Slope, LT| _0.015 3 6.25 6.02 -2.18 8480
SWto ROW (ft)i 60 SW Cross Stope, RT|  0.015 4 11.22 -5.70 456 64.80
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 6.25 3.90 212 86262
X 0 59.5 67.5 68 68 101.5 135 135 135.5 143.5 203 CASE
y 0.85 -0.05 -0.17 -0.17 -0.67 0.00 -0.67 -0.17 -0.17 -0.05 0.85 | 2 1
<--eee LEFT | RIGHT ---s-ee>
Depth Top Area calculator - Crown > ROW Components Depth Sorter
TOP curb elev. (ft) 017 curb-crown -0.17 crown Conv 911.4 0.67 (Full Street) (Half Street) 1 2 3 4 Depth (f) Depth (ft) Depth (ft) Depth (ft) Depth (ft) Conveyance (cfs)
TOP crown elev. (fl) 0.00 curb-gutter 0.50 curb Conv K 454.6 0.50 curb A1 (sqft) 12.50 625 6.25 o 0 0 0 0 0
TOP ROW elev. (ft) 0.85 SW-curb 0.12 SW Conv K 761.9 0.62 back SW A2 (sqft) 7.80 390 048 008 335 0.67 0.50 0.50 0.50 0.50 454.6
gutter elevation (ff) -0.67 ROW-SW 0.90 ROW Conv K 8413.8 1.52 RW A3 (sqft) 165.60 82.80 27.00 7.20 0.45 4815 0.50 0.67 0.62 0.62 0.62 761.9
TOP SW elev. (ft) -0.05 SW-crown -0.05 .5 ft over full 8043.5 1.17 crown A4 (sqff) 209.52 104.76 51 68 0425 46.54 0.62 0.62 0.67 0.67 0.67 911.4
max flow depth (ft) 0.67 ROW-crown 0.85 1 ft over full 11453.7 1.67 A5 (sqft) 0.00 0.00 1.52 1.52 117 1.17 1.17 8043.5
n1 {pavement} 0.0160 crown-gutter 0.67 2 fl over full 399522 2,67 1.17 1.17 1.52 1.52 1.52 84138
n2 (curb) 0.0160 ROW-gutter 1.52 3 ft over full 81137.5 3.67 Top Area calculator - ROW > Crown > SW Components 1.67 167 1.67 1.67 167 114537
n3 (SW) 0.0180! SW-gutter 062 (Full Street) (Half Street) 1 2 3 4 267 267 267 267 267 399522
n4 (overiand) 0.0250 crown curb sSw ROW .5 ft over crown 1ftovercrown 2ftover 3 ftover curb At (sqft) 12.50 625 625 3.67 367 3.67 3.67 367 811375
N crown {(composit) 0.0166 HALF P elevation elevation elevation elevation elevation elevation  elevation elevation back SW A2 (sqft) 7.80 3.90 0.48 0.06 3.36
n, curb (composit) 0.0160 P1 (pavement) 33.5% 25,00 31.01 33.51 33,51 33.51 33.51 33.51 crown A3 (sgqft) 4.24 212 048 003 161
ns SW (composit) 0.0159 P2 (face curb) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 RW Ad (sqft) 125.24 62,62 33.717 0425 28475
n. ROW (composit) 0.0215 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) 0.0161 P4 (SW) 8.00 0.00 8.00 8.00 8.00 8.00 8.00 8.00
n. 1 ft over (comp) 0.0215 P5 (ROW) 3.33 0.00 0.00 60.01 0.85 60.01  80.9% 60.99 Top Area calculator - SW> Crown > TC Components
n, 2 ft over (comp) 0.0215 LP 45.84 25.50 40.01 102.51 43.36 102.51 103.49 103.49 (Fuli Street) {Half Street) 1 2 3 4
n. 3 ft over (comp) 0.0215 crown curb sw ROW  .5ftovercrown 1ftovercrown 2fiover 3 ftover curb Al (sqfi) 12.50 625 625
HALF A elevation elevation  elevation eievation elevation elevation  elevation elevation crown A2 (sqft) 12.04 6.02 088 0.09 4.97
A1 6.25 6.25 8.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqgft) -4.36 -2.18 -048 003 -1868
A2 3.90 0.00 3.90 3.20 3.90 3.90 3.90 3.90 RW A4 (sqft) 129.60 64.80 342 045 30.15
A3 2.12 0.00 0.00 2.12 212 2.12 2.12 212 A5 (sqfl) 0.00 0.00
Ad 0.00 0.00 0.00 62.62 31.18 62.62 62.62 6262
A5 FALSE 1523 116.73  218.23 Top Area calculator - TC > Crown > GUTTER Components
YA 12.27 8.25 10.15 74.89 43.45 90.42 19162 28312 (Full Street) (Haif Street) 1 2 it} 4
crown A1 (sqft) 22.44 11.22 11.223
curb A2 (sqfl) -11.40 -570 -5.70
0.5 At A2 A3 A4 A5 back SW A3 (sqft) 9.12 456 048 006 4.02
curb-crown -0.17 0.67 1 1 1 0 0 RW A4 (sqft) 129.60 6480 342 045 30.15
SW-crown -0.05 0.55 6.25 3.90 212 31.18 FALSE A5 (sqft) 0.00 0.00
ROW-crown 0.85 -0.35
P1 P2 P3 P4 P5
1 1 1 1 o
33.51 0.50 0.50 8.00 0.00
1 A1l A2 A3 A4 A5
curb-crown -0.17 1.57 1 1 1 1 1
SW-crown -0.05 1.05 6.25 3.90 212 62.62 15.23
ROW-crown 0.85 0.15
1+curb-crown 0.83 0.17 P1 P2 P3 P4 P5
1 1 1 1 1
33.51 0.50 0.50 8.00 60.01
2 Al A2 A3 A4 A5
curb-crown -0.17 2.17 1 1 i 1 1
SW-crown -0.05 2.05 6.25 3.90 2.12 62.62 116.73
ROW-crown 0.85 1.15
2+curb-crown 1.83 0.17 P1 P2 P3 P4 PS5
1 1 1 1 1
33.51 0.50 0.50 8.00 60.99
3 At A2 A3 Ad A5
curb-crown -0.17 3.17 1 1 1 1 1
SW-crown -0.05 3.05 6.25 3,90 212 6262 218.23
ROW-crown 0.85 2.15
3+curb-crown 2.83 0.17 P1 P2 P3 P4 P5
1 1 1 1 1
33.51 0.50 0.50 8.00 61.99
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Cactus Road D/S CASE A1 (sqft) A2 (sqfy A3 (sqft) A4

ROW to ROW (ft) 184 Curb Height 05 Street Cross Slope, LT 0.02 SW to ROW slope, LT| 0.015 1 6.25 2.08 64.40 75.73
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 2.08 445 48.07
Width of SW (ft) 5 SW Cross Slope, LT| 0.015 3 6.25 6.48 -473 5280
SW to ROW (ft) 53 SW Cross Slope, RT| 0.015 4 11.56 -6.12 259 52.80
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 6.25 2.08 4.45 48.07
X 0 52.5 57.5 58 58 92 126 126 126.5 131.5 184 CASE
y 0.69 -0.11 -0.18 -0.18 -0.68 0.00 -0.68 -0.18 -0.18 -0.11 0.69 |_ 2 |
<--eee LEFT | RIGHT ==-=ee->
Depth Top Area calculator - Crown > ROW Components Depth Sorter
TOP curb elev. (ft) -0.18 curb-crown -0.18 crown Conv 910.2 0.68 (Full Street) (Half Street) 1 2 3 4 Depth (fi) Depth (ft) Depth (ft) Depth {ft) Depth (ft} Conveyance (cfs)
TOP crown elev. (ft) 0.00 curb-gutler 0.50 curb Conv K 454.6 0.50 curb A1 (sqft) 12.50 625 625 ¢ 0 [¢] ] 0 0
TOP ROW elev. (ft) 0.69 SW-curb .07 SW Conv K 605.8 0.57 back SW A2 {sqft) 4,18 2.08 0.18 0.04 1.87 0.68 0.50 0.50 0.50 0.50 454 6
gutter elevation (ft) -0.68 ROW-SW 0.80 ROW Conv K 6393.5 g £ RW A3 (sqft) 128.80 64.40 2120 400 040 3880 0.50 0.68 0.57 0.57 0.57 605.8
TOP SW elev. (ft) -0.11 SW-crown -0.11 .5 ft over full 8774.5 1.18 crown A4 (sqft) 151.46 7573 36.57 3.45 0.345 3536 0.57 0.57 0.68 0.68 0.68 $10.2
max fiow depth (ft) 0.68 ROW-crown 0.69 1 ft over fuil 12118.3 1.68 A5 (sqft) 0.00 0.00 1.87 1.37 1.18 1.18 1.18 B774.5
n1 (pavement) [ 0.0160] crown-gutter 0.68 2 ft over full 39067.0 2,68 1.18 1.18 1.37 1.87 1.37 6393.5
n2 (curb) 0.0160 ROW-gutter 1.37 3 ft over fuli 77408 3.68 Top Area calculator - ROW > Crown > SW Components 1.68 1.68 1.68 1.68 1.68 121183
n3 (SW) 0.0160 SW.gutter 0.57 (Full Street) (Hazlf Street) 1 2 3 4 268 268 268 2.68 2.68 39067
n4 (overland) 0.0250 crown curb SwW ROW .5 ftovercrown 1 ftovercrown 2ftover 3 flover curb A1 (sqft) 12.50 6.25 6.25 3.68 3.68 3.68 3.68 3.68 77408
n. crown (composit) 0.0174 HALF P elevation elevation  elevation elevation elevation elevation  elevation elevation back SW A2 (sqft) 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 (sqft) 8.90 4.45 0.95 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) 96.14 48.07 24.265 0345 23.46
n. ROW {composit) 0.0213 P3 (lop 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) 0.0160 P4 (SW) 5.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00
n. 1 ft over (comp) 0.0213 P5 (ROW) 7.33 0.00 0.00 53.01 0.69 53.14  54.14 54.14 Top Area calculator - SW > Crown > TC Compenents
n. 2 ft over (comp) 0.0214 P 47.34 25.50 34.51 93.01 40.70 93.14  94.14 94.14 (Full Street) (Haif Street) 1 2 3 4
n. 3 ft over (comp) 0.0214 crown curb SwW ROW  .5fiovercrown 1ftovercrown 2ftover 3 ftover curb Al (sqff) 12.50 6.25 6.25
HALF A glevation elevation  elevation  elevation elevation elevation  elevation elevation crown A2 (sqft) 12.96 6.48 1.08 0.09 5.31
A1 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 back SW A3 (sqft) -9.45 -473 094 -006 -3.74
A2 2.08 0.00 2.08 2.08 2.08 2.08 2.08 2.08 RW Ad (sqft) 105.80 52.80 252 0.4 27.2
A3 4.45 0.00 0.00 4.45 4.45 4.45 4.45 4.45 A5 (sqft) 0.00 0.00
A4 0.00 0.00 0.00 48.07 31.79 48,07 48.07 48.07
Ab FALSE 28,52 120.52 212,52 Top Area calculator - TC > Crown > GUTTER Components
IA 12.78 6.25 8.33 60.85 44.57 89.37 18137  273.37 (Full Street) (Half Street) 1 2 3 4
crown A1l (sqft) 23.12 11.56 11.56
curb A2 (sqft) -12.24 612 -6.12
0.5 Al A2 A3 Ad A5 back SW A3 (sqft) 5.18 259 0.18 0.04 2.38
curb-crown -0.18 0.68 1 1 ;| 0 0 RW A4 (sqft) 105.60 5280 252 04 272
SW-crown -0.11 0.61 6.25 2.08 4.45 31.79 FALSE A5 (sqft) 0.00 0.00
ROW-crown 0.69 -0.19
P1 P2 P3 P4 P5
1 1 1 1 0
34.01 0.50 0.50 5.00 0.00
1 Al A2 A3 A4 AS
curb-crown -0.18 1.18 1 1 1 1 1
SW-crown -0.11 1.11 6.25 2.08 4.45 48.07 28.52
ROW-crown 0.69 0.31
1+curb-crown 0.82 0.18 P1 P2 P3 P4 P5
1 1 1 1 1
34.01 0.50 0.50 5.00 53.14
2 Al A2 A3 A4 AS
curb-crown -0.18 2.18 1 1 1 1 1
SW-crown -0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>