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March 17, 1997

Mr. Richard G. Perreault ?-é:—:—«x»«~ mﬁﬂ
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
Planning and Project Management

2801 West Durango MAR
Phoenix, Arizona 85009 . 1 8 1997

QA‘:‘ .
NEULILL

RE: FINAL DRAINAGE REPORT ADDENDUM

Contract No. 94-29

Project No. STP 600-8-(009)

TRACS No. H3878 01C

RED MOUNTAIN FREEWAY (SR 202L)
(McKellips Road - Country Club Drive)

Dear Mr. Perreault:

Enclosed please find the revised Final Drainage Report information for the above referenced
project. These revised Tables were the result of review comments received during the Final I Design

(95%) Submittal review process.
One copy of the revised Final Drainage Report Tables are enclosed, itemized as follows:

Table I: Oft-Site Watershed Sub-Basin Parameters.
Table III: Offsitc Watershed Soil Types.
Table IV: Calculation of Subbasin Composite XKSAT.
Table V: Green-Ampt Infiltration Parameters.
- Table VII: . Summary of HEC-1 Routing Parameters.
Table VIII:  'Peak'Discharges for the: Red Mountain Freeway, Phase III Off-Site
- Drainage Areas.

oo cCoCc

“Please include these revised Tables in the Final Drainage Report, which was provided to your office
/ at the, Final I (95%). Design Submittal.

0K 3/28/107  induded v tre Repar?
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Thank you for your assistance in the development of this project. If you need additional information
or have any questions, please contact me at 912-6500.

Sincerely,

STANLEY CONSUETANT S, INC.

Steven Wilcox, P.E.
Project Manager

sw/tib: MAR042.60/13194
Enclosures

cc: S. Jimenez - ADOT VPM
Project Files (13194)
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TABLE |

RED MOUNTAIN FREEWAY, PHASE Il
Off-Site Watershed Sub-Basin Parameters

Percent | Watershed | Time of | Storage
Subarea| Area |Length|lLength| Lca | Lca Top Bottom | Slope | Imperv. Type Conc. | Coefficient
Number | (sq mi) (ft) (mi) (ft) | (mi) | Elevation | Elevation | (ftmi) | Area (hr) (hr)
10 0.868 12985| 2.459 | 6800| 1.288 1300 1259| 16.67 1 AGRI 5.395 5.350
20 0.108 6000] 1.136 | 2900] 0.549 1258 1241] 14.96 14 URBAN 0.603 0.830
30 1.411 12800 2.424 | 5400| 1.023 1270 1241| 11.96 1 AGRI 5.693 4.256
40 0.279 7090] 1.343 [ 3450/ 0.653 1244 1229] 11.17 0 AGRI 3.785 4.248
50 0.489 85001 1.610 | 4000 0.758 1249 1227( 13.67 14 URBAN 0.840 0.670
60 0.115 3000f 0.568 | 1900| 0.360 1227 1217] 17.60 29 URBAN 0.344 0.247
70 0.164 6700| 1.269 | 3300| 0.625 1242 1227] 11.82 14 URBAN 0.690 0.831
80 0.202 5800| 1.098 | 2850| 0.540 1241 1227) 12.74 15 URBAN 0.630 0.595
90 0.098 3400 0.644 | 1640( 0.311 1227 1222] 7.76 12 URBAN 0.524 0.478
100 0.073 3700{ 0.701 | 2100{ 0.398 1224 1216} 11.42 8 AGRI 2.474 3.387
110 0.130 4000| 0.758 | 2450| 0.464 1240 1232] 10.56 7 AGRI 2.822 2.997
120 0.030 350{ 0.066 200{ 0.038 1251.5 1251{ 7.54 34 URBAN 0.107 0.026
130 0.028 1740 0.330 670] 0.127 1235 1232] 9.10 32 URBAN 0.214 0.209
140 0.015 1500| 0.284 700( 0.133 1233 1228.3| 16.54 85 URBAN 0.126 0.151
150 0.084 3000{ 0.568 | 1600{ 0.303 1233 1227.9| 8.98 43 URBAN 0.305 0.259
160 0.014 1200| 0.227 500( 0.095 1228 1226.5| 6.60 54 URBAN 0.146 0.154
170 0.007 900| 0.170 450/ 0.085 1228.3 1227.2| 6.45 85 URBAN 0.105 0.125
180 0.028 1600| 0.303 800/ 0.152 1228 1227] 3.30 35 URBAN 0.244 0.228
185 0.056 1550) 0.294 600§ 0.114 1228 1227] 3.41 35 URBAN 0.240 0.147
190 0.012 1500| 0.284 800/ 0.152 1227 1226] 3.52 47 URBAN 0.197 0.280
200 0.048 2200| 0.417 900( 0.170 1227 1224.5| 6.00 54 URBAN 0.226 0.198
210 0.046 3100 0.587 [ 1600( 0.303 1226.8 1221| 9.88 75 URBAN 0.234 0.281
220 0.019 1600| 0.303 900( 0.170 1224 1223| 3.30 54 URBAN 0.206 0.238
230 0.029 1750| 0.331 850 0.161 1222 1221| 3.02 54 URBAN 0.220 0.214
240 0.012 1200] 0.227 500/ 0.095 1223 1221) 8.80 85 URBAN 0.117 0.131




TABLE |
RED MOUNTAIN FREEWAY, PHASE Il
Off-Site Watershed Sub-Basin Parameters

Percent | Watershed | Time of | Storage
Subarea | Area |Length|Length| Lca | Lca Top Bottom | Slope | Imperv. Type Conc. | Coefficient

Number | (sqmi) | (ft) (mi) (ft) | (mi) | Elevation | Elevation | (ftYmi) | Area (hr) (hr)
250 0.018 1000| 0.189 300] 0.057 1221 1219.8| 6.34 85 URBAN 0.107 0.082
260 0.114 3700f 0.701 | 1450] 0.275 1222 1216| 8.56 56 URBAN 0.297 0.250
270 0.068 2400/ 0.455 | 1600] 0.303 1216 1200( 35.20 64 URBAN 0.203 0.155
280 0.058 800| 0.152 350} 0.066 1260 1250( 66.00 5 URBAN 0.237 0.084
290 0.069 2300f 0.436 | 1200) 0.227 1233 1225.9| 16.30 30 URBAN 0.274 0.207
300 0.026 1750| 0.331 875| 0.166 1228.3 1225.1] 9.65 54 URBAN 0.187 0.188

' 310 0.210 5870| 1.112 | 2340] 0.443 1256 1224.6]| 10.94 36 URBAN 0.451 0.405
320 0.027 1900| 0.360 | 1050] 0.199 1226.6 1224.6| 5.56 54 URBAN 0.216 0.234
330 0.013 750| 0.142 300{ 0.057 1255 1254| 7.04 54 URBAN 0.113 0.081
340 0.082 2440| 0.462 700 0.133 1254 1250| 8.66 35 URBAN 0.255 0.182
350 0.018 600| 0.114 3001 0.057 1230 1225| 44.00 22 URBAN 0.118 0.059
360 0.090 2400] 0.455 600] 0.114 1227.5 1222.8| 10.34 35 URBAN 0.240 0.160
370 0.107 3500/ 0.663 | 2000] 0.379 1224 1219.8| 6.34 35 URBAN 0.390 0.335
380 0.070 1940| 0.367 650/ 0.123 1254.8 1251| 10.34 10 URBAN 0.356 0.240

*[ 390 0.063 2600| 0.492 | 1300] 0.246 1251 1220.5| 22.63 45 URBAN 0.235 0.204
400 0.125 1200] 0.227 500] 0.095 1253.6 1250( 15.84 5 URBAN 0.371 0.123
410 0.035 1840| 0.348 650( 0.123 1240 1220( 57.39 47 URBAN 0.148 0.130
420 0.065 2000 0.379 700] 0.133 1220 1214.1| 15.58 40 URBAN 0.208 0.141
430 0.092 1692| 0.320 700} 0.133 1218 1216.5| 4.68 36 URBAN 0.254 0.127
440 0.116 2500 0.473 | 1750{ 0.331 1221.4 1216] 11.40 39 URBAN 0.310 0.190
450 0.026 1300| 0.246 900( 0.170 1216.4 1215.1] 5.28 10 URBAN 0.347 0.300
460 0.026 2200| 0.417 | 1000{ 0.189 1218 12156} 5.76 85 URBAN 0.186 0.229
470 0.056 2400| 0.455 900] 0.170 1216 1212.3| 8.14 54 URBAN 0.225 0.193
480 0.128 3200| 0.606 600]| 0.114 1216 1210| 9.90 57 URBAN 0.226 0.154

*1 490 0.611 7192| 1.362 | 2840( 0.538 1253 1206.4| 19.24 31 URBAN 0.540 0.317
500 0.011 870| 0.165 400] 0.076 1210 1205( 30.34 54 URBAN 0.100 0.090

* SLOPE NOT BASED ON TOTAL CHANGE IN ELEVATION




TABLE i1l 10/02/96
RED MOUNTAIN FREEWAY, PHASE I!
Offsite Watershed Soil Types
SOIL UNIT AREAS IN SQUARE MILES
Subarea Total SOIL UNIT
D Area Am Av Gf Gm LaA Pm PnC PvA RIA RIB Ru
Soil Type | Alluvial | Clay |Fine Sand| Loam Loam Clay | Gravelly | V. Grav. | Gravelly | Gravelly Rough
Land Loam Loam Loam Loam Loam Loam Loam | Broken Land
10 0.8681 0.2394| 0.4142 0.0941( 0.0432 0.0772
20 0.1084 0.0868 0.0185 0.0031
30 14111 0.7038 0.5189 0.1158 0.0726
40 0.2791 0.2714 0.0062 0.0015
50 0.4893 0.3951 0.0108 0.0710 0.0124
60 0.1151] 0.0216] 0.0441 0.0216 0.0278
70 0.1640 0.1161 0.0479
80 0.2016 0.1491 0.0216 0.0309
90 0.0979 0.0654 0.0124 0.0124 0.0077
100 0.0728| 0.0185] 0.0234 0.0139 0.0170
110 0.1301 0.0853 0.0293 0.0031 0.0124
120 0.0295 0.0095 0.0015 0.0185
130 0.0284 0.0114 0.0170
140 0.0145 0.0145
150 0.0839 0.0607 0.0232
160 0.0137 0.0069 0.0034 0.0034
170 0.0070 0.0039 0-0031
180 0.0280 0.014 0.0112 0.0028
185 0.0562 0.0084 0.0422 0.0056
190 00117 0.0006 0.0111
200 0.0484 0.029 0.0194
210 0.0455 0.0455
220 0.0187 0.0178 0.0009
230 0.0291 0.0262 0.0029
240 0.0119 0.0119
250 0.0175 0.0175
260 01140f 0.0031] 0.0846 0.0263
270 0.0678) 0.0124] 0.0124 0.0124 0.0306
280 0.0578 0.0062 0.017 0.03 0.0046
290 0.0689 0.031 0.0379
300 0.0264 0.0264
310 0.2102 0.0077 0.0386( 0.1268 0.0077 0.0232 0.0062
320 0.0268 0.0268
330 0.0133 0.0133
340 0.0823 0.0544 0.0062] 0.0093 0.0124
350 0.0183 0.0183
360 0.0896 0.0762 0.0134
370 0.1073 0.0965 0.0015 0.0093
380 0.0701 0.0655 0.0046
390 0.0630 0.0124 0.0243 0.0077{ 0.0062 0.0124
400 0.1245 0.089 0.0355
410 0.0345 0.0172 0.0052 0.0121
420 0.0654 0.0216 0.0438
430 0.0923 0.0552 0.0371
440 0.1156 0.0523 0.0247 0.0293 0.0093
450 0.0257 0.0139 0.0118
460 0.0256 0.0102 0.0154
470 0.0564 0.0045 0.0119 0.0401
480 0.1276 0.1021 0.0255
490 0.6112{ 0.0163] 0.0133 0.0103{ 0.3392] 0.0385} 0.1493 0.0252 0.0192
500 0.0108 0.0108

FILE = RIOSOILS WQ2




TABLE IV

RED MOUNTAIN FREEWAY, PHASE Il 10/02/96
Calculation of Subbasin Composite XKSAT
Composite XKSAT = antilog {sum[A(i) * log(XKSAT(i))] / A}
where A(i) = Area of Soil Unit within Subbasin (from Tabile Ili-A)
A = Total Subbasin Area (from Table llI-A)
XKSAT(i) = XKSAT Value for Soil Unit (below)
Subarea Composite A(i) * log(XKSAT()
1D XKSAT, infhr  Am Av Gf Gm LaA Pm PnC PvA RIA RIB Ru
10 0.28 -0.14 -0.25 -0.04 -0.02 -0.03
20 0.06 -0.12 -0.01 -0.00
30 0.09 -0.98 -0.31 -0.16 -0.03
40 0.04 -0.38 -0.00 -0.00
50 0.06 -0.55 -0.01 -0.03 -0.00
60 0.11 0.00 -0.06 -0.01 -0.04
70 0.08 -0.16 -0.02
80 0.07 -0.21 -0.01 -0.01
90 0.06 -0.09 -0.01 -0.02 -0.00
100 0.13 0.00 -0.03 -0.01 -0.02
110 0.08 -0.12 -0.02 -0.00 -0.00
120 0.40 -0.00 -0.00 -0.01
130 0.12 -0.02 -0.01
140 0.04 -0.02
150 0.08 -0.08 -0.01
160 0.1 -0.01 -0.00 -0.00
170 0.11 -0.01 -0.00
180 0.10 -0.02 -0.01 -0.00
185 0.20 -0.01 -0.03 -0.00
190 0.23 -0.00 -0.01
200 0.08 -0.04 -0.01
210 0.04 -0.06
220 0.04 -0.02 -0.00
230 0.04 -0.04 -0.00
240 0.04 -0.02
250 0.04 -0.02
260 0.04 0.00 -0.12 -0.04
270 0.10 0.00 -0.02 -0.01 -0.04
280 0.38 -0.00 -0.01 -0.01 -0.00
290 0.1 -0.04 -0.02
300 0.04 -0.04
310 0.25 -0.01 -0.02 -0.08 -0.00 -0.01 -0.00
320 0.04 -0.04
330 0.25 -0.01
340 0.29 -0.03 -0.00 -0.00 -0.00
350 0.25 -0.01
L 360 0.05 -0.11 -0.01
370 0.04 -0.13 -0.00 -0.01
L~ 380 0.26 -0.04 -0.00
390 0.21 -0.02 -0.01 -0.00 -0.00 -0.00
\ 400 0.29 -0.05 -0.01
410 0.22 -0.01 -0.01 -0.00
420 0.04 -0.03 -0.06
430 0.04 -0.08 -0.05
440 0.07 -0.07 0.01 -0.04 -0.00
450 0.04 -0.02 -0.02
460 0.04 -0.01 -0.02
470 0.06 0.01 -0.01 -0.06
480 0.17 -0.06 -0.04
490 0.17 0.00 -0.02 -0.01 -0.20 -0.02 -0.21 -0.01 -0.01
500 0.25 -0.01
XKSAT for Soil Unit 1.2 0.04 0.25 0.25 0.25 0.04 04 0.4 0.4 0.4 0.4
log XKSAT 0.0792] -1.3979{ -0.6021| -0.6021] -0.6021| -1.3979{ -0.3979| -0.3979| -0.3979| -0.3979 -0.3979

FILE = RIOSOILS WQ2




TABLE V

RED MOUNTAIN FREEWAY, PHASE Ii
Green-Ampt Infiltration Parameters

10/02/96

Subarea Composite Vegetative Ck IA, DTHETA PSIF, Adjusted RTIMP,
ID  XKSAT, in/h Cover, % in  (normal) in XKSAT %
10 0.28 90 1.88| 0.47 0.25 49 0.53 1
20 0.06 43 1.36) 0.14 0.15 8.5 0.09 14
30 0.09 2 1.00| 048 0.15 7.5 0.09 1
40 0.04 0 1.00| 0.50 0.15 96 0.04 0
50 0.06 43 136} 0.14 0.15 8.5 0.08 14
60 0.11 28 1.20| 0.20 0.16 7.0 0.13 29
70 0.08 43 1.36( 0.14 0.15 7.8 0.1 14
80 0.07 42 1.36] 0.13 0.15 8.1 0.09 15
90 0.06 30 122 0.26 0.15 8.5 0.07 12
100 0.13 6 1.00[ 045 0.21 6.5 0.13 8
110 0.08 18 1.09| 0.36 0.15 7.8 0.08 7
120 0.40 33 1.25| 0.12 0.25 42 0.50 34
130 0.12 34 126( 0.12 0.19 6.7 0.15 32
140 0.04 8 1.00| 0.07 0.15 9.6 0.04 85
150 0.08 28 120 0.1 0.15 7.8 0.09 43
160 0.11 23  1.14| 0.10 0.16 7.0 0.13 54
170 0.1 8 1.00| 0.07 0.16 7.0 0.11 85
180 0.10 33 1.25| 0.12 0.15 71 0.13 35
185 0.20 33 1.25{ 0.12 0.25 55 0.25 35
190 0.23 27 1.18| 0.10 0.25 52 0.27 47
200 0.08 23  1.14| 0.10 0.15 7.8 0.10 54
210 0.04 13 1.03| 0.08 0.15 9.6 0.04 75
( 220 0.04 23 1.14| 0.10 0.15 9.6 0.05 54
230 0.04 23 1.14] 0.10 0.15 96 0.05 54
240 0.04 8 1.00| 0.07 0.15 9.6 0.04 85
250 0.04 8 1.00| 0.07 0.15 9.6 0.04 85
260 0.04 22 1.13) 0.09 0.15 9.6 0.05 56
270 0.10 18 1.09] 0.09 0.15 7.1 0.1 64
280 0.38 48 1.41| 0.15 0.25 42 0.54 5
290 0.11 35 1.28| 012 0.16 7.0 0.14 30
300 0.04 23 1.14] 0.10 0.15 9.6 0.05 54
310 0.25 32 124/ 0.1 0.25 5.0 0.32 36
320 0.04 23 1.14| 0.10 0.15 9.6 0.05 54
330 0.25 23 1.14| 0.10 0.25 5.0 0.29 54
340 0.29 33 1.25| 0.12 0.25 438 0.37 35
350 0.25 39 132 0.13 0.25 5.0 0.33 22
360 0.05 33 1.25( 0.12 0.18 9.0 0.07 35
370 0.04 33 1.25( 0.12 0.15 9.6 0.05 35
380 0.26 50 1.44| 0.50 0.25 5.0 0.37 10
390 0.21 28 1.19| 0.11 0.25 54 0.25 45
400 0.29 47 1.41| 047 0.25 48 0.40 5
410 0.22 27 1.18( 0.10 0.25 5.3 0.26 47
420 0.04 30 122 o.M 0.15 9.6 0.05 40
430 0.04 32 124 0.11 0.15 96 0.05 36
440 0.07 31 123} 0.11 0.15 8.1 0.09 39
450 0.04 80 1.77( 0.50 0.15 9.6 0.07 10
460 0.04 8 1.00} 0.07 0.15 9.6 0.04 85
470 0.06 23 1.14| 0.10 0.15 85 0.07 54
480 0.17 22 1.13( 0.09 0.25 5.8 0.20 57
490 0.17 25 1.16( 0.23 0.25 5.8 0.19 31
500 0.25 23  1.14) 0.10 0.25 5.0 0.29 54




TABLE Vi 10/02/96
RED MOUNTAIN FREEWAY, PHASE Il
Summary of HEC-1 Routing Parameters

Manning's "n” Channel |Estimated | Approx.

HEC-1 Left Main Right | Length| Slope | Bottom |Avg Veloc Travel
Operation | Overbank Channel Overbank| (ft) (ft/ft) | Width (ft) (fps) Time (min) | NSTPS
11 0.035 0.030 0.035 6000{ 0.0030 10 3.2 31.3 16
21 0.040 0.040 0.040 5800] 0.0022 250 0.8 120.8 60
36 0.035 0.030 0.035 4800 0.0025 60 3.4 23.5 12
56 0.040 0.040 0.040 3000] 0.0037 250 2.1 238 12
66 0.035 0.030 0.035 3000 0.0003 60 1.8 27.8 14
86 0.040 0.040 0.040 2900} 0.0017 250 0.9 53.7 27
96 0.030 0.016 0.030 2650 0.0023 25 47 9.4 5
106 0.035 0.030 0.035 2700} 0.0059 60 6.3 7.1 4
121 0.030 0.016 0.030 1250]0.0152 44 4.9 4.3 2
137 0.030 0.016 0.030 1400] 0.0026 68 2.3 10.1 5
146 0.030 0.016 0.030 500/ 0.0008 68 1.7 49 2
176 0.030 0.016 0.030 650/ 0.0011 68 26 4.2 2
187 0.030 0.016 0.030 1350( 0.0004 64 2.1 10.7 5
196 0.030 0.016 0.030 10004 0.0015 68 29 5.7 3
226 0.030 0.016 0.030 950] 0.0021 68| - 32 4.9 2
246 0.030 0.016 0.030 600] 0.0035 68 4.3 2.3 1
256 0.030 0.016 0.030 2000{0.0019 68 3.7 9.0 5
266 0.030 0.016 0.030 2450 0.0065 68 2.1 19.4 10
281 0.030 0.016 0.030 800]0.0176 800 1.6 8.3 4
296 0.030 0.016 0.030 7001 0.0011 25 2.9 4.0 2
306 0.030 0.016 0.030 600] 0.0008 25 3.2 3.1 2
324 0.030 0.016 0.030 1350] 0.0014 64 2.6 8.7 4
326 0.030 0.016 0.030 1250] 0.0014 50 3.8 5.5 3
346 0.030 0.016 0.030 550( 0.0091 300 3.8 24 1
356 0.030 0.016 0.030 500{ 0.0080 25 43 1.9 1
366 0.030 0.016 0.030 800} 0.0023 25 5.1 2.6 1
368 0.030 0.016 0.030 1250{0.0010 75 2.8 7.4 4
386 0.030 0.030 0.030 1900( 0.0043 300 3.8 8.3 4
398 0.030 0.016 0.030 1800| 0.0021 75 42 7.1 4
401 0.030 0.016 0.030 19004 0.0105 64 5.2 6.1 3
416 0.030 0.016 0.030 650| 0.0091 64 4.1 26 1
431 0.030 0.016 0.030 1350| 0.0004 25 1.7 13.2 7
447 0.030 0.016 0.030 1350] 0.0014 64 4.3 5.2 3
459 0.030 0.016 0.030 1700} 0.0006 64 2.1 13.5 7
467 0.030 0.016 0.030 700] 0.0014 64 3.1 3.8 2
469 0.030 0.016 0.030 1250]0.0017 64 4.9 43 2
476 0.030 0.016 0.030 1650] 0.0015 64 5.0 5.5 3
481 0.030 0.016 0.030 1300]0.0010 25 2.5 8.7 4
486 0.030 0.016 0.030 2150] 0.0015 64 5.1 7.0 4

filename: routparm. wq2




‘ Table VIII
Peak Discharge Values for the Red Mountain Freeway
Phase II-Off-Site Drainage Areas

— . —
Concentration ** e . . Q.00
Point Description:of Concentration Point (cfs)
= — )
35C North Channel 370 i
McDowell and Stapley Roads
45C North Channel 420
McDowell Road .and Mesa Drive
65C South Channel 590
Lehi Road and Center Street v
100C Country Club Drive Detention Basin’ ' 90
274C2 McKellips Road Detention Basin 210

!
S
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L INTRODUCTION
A. Introduction and Purpose

The Red Mountain Freeway, between the Red Mountain Traffic Interchange and Country
Club Drive, will be designed and constructed in three phases. The Phase I Dobson Road
Connection project is complete. Phase I construction included a portion of the eastbound
mainline traffic lanes, Ramp B of the Dobson Road Traffic Interchange, and the southern
portion of Dobson Road.

The Phase II Red Mountain Freeway project is under construction. Phase II will construct
the remaining freeway improvements adjacent to Phase I, and extend the full freeway
improvements east of Alma School Road. A temporary connection will be built to terminate
the freeway at McKellips Road. New traffic interchanges will be constructed at Dobson Road
and Alma School Road as part of Phase II

The Phase III Red Mountain Freeway project will construct the remaining freeway

improvements adjacent to Phase II west of McKellips Road, and extend the full freeway
improvements to the mainline back-of-gore for the Country Club Ramps A and B. A new

half-diamond traffic interchange will be constructed at McKellips Road, and Country Club

Ramps A and B will be constructed to temporarily terminate the freeway at Country Club

Drive (SR 87). Permanent roadway improvements will also be constructed along Country Club

Drive.

In support of the Phase III Final I Design Submittal (95%), this report summarizes the
hydrologic and hydraulic analyses performed, and describes the on-site and off-site drainage
design. In addition, a brief summary of the Salt River analyses and proposed bank
stabilization improvements is presented in this report.

The drainage design for the Red Mountain Freeway was prepared in accordance with current
ADOT and FHWA design criteria. The drainage design also conforms to the requirements
of the Red Mountain Freeway Final Environmental Impact Statement (EIS). The proposed
system is designed to be compatible with existing adjacent ADOT and City of Mesa local
drainage improvements. The ultimate freeway design will reduce the flood potential along the
south bank of the Salt River and provide outfalls for runoff generated from the contributing
watershed.

B.  Project Location
The Red Mountain Freeway (Phases I, II and III) is located in Maricopa County, Arizona,
within Sections 3, 4, 8,9, 17, and 18 of Township 1 North, Range S East of the Gila and Salt
River Baseline & Meridian. A vicinity map for the project is illustrated in Figure 1.
C. Description of Improvements
1.  Existing Conditions
Phase III of the proposed Red Mountain Freeway is bounded on the west by McKellips
Road; on the north by the Salt River; and on the south by commercial and light

industrial land uses. The Red Mountain Freeway alignment also traverses a sand and
gravel mining operation and a mobile home park.
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Several existing City of Mesa storm drains exist within the subject watershed. Generally,
they were designed to collect roadway drainage generated by a 10-year (or less) storm
event and route it to the Salt River. Engineering documentation (as-built drawings) was
available for some of the facilities within the watershed.

Country Club Drive - a 72" storm drain collects street flow and discharges into a concrete
ditch which outfalls directly into the Salt River. In 1986, ADOT constructed a 24" storm
drain to collect street drainage in Country Club Drive near the Salt River. The existing
24" storm drain system is located in the vicinity of the proposed Red Mountain Freeway
Traffic Interchange.

2.  Proposed Roadway Improvements

Phase III of the Red Mountain Freeway project lies primarily within the incorporated
limits of the City of Mesa. Phase III will construct the eastbound and westbound
mainline lanes beginning west of McKellips Road (Sta 498+00) and ending west of .
Country Club Drive (Sta 525+00). The mainline will provide three through lanes in each
direction of travel. A traffic interchange will be constructed at McKellips Road. Two
detention basins are proposed to route existing and future on-site and off-site runoff to
the Salt River.

D. Concept Drainage Plans

The final on-site drainage plans for Phase III of the Red Mountain Freeway are provided in
Exhibit I. The Salt River bank protection plans are presented in a separate report. However,
the bank protection is illustrated graphically on the drainage plan and profiles provided in
Exhibit I.
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II. OFF-SITE HYDROLOGIC ANALYSES

A. General Discussion

Hydrologic analyses were performed for the on-site and off-site contributing drainage areas.
The on-site hydrology and detention basin routing analyses was performed by Stanley Consul-
tants, Inc. (SCI) and is discussed in detail in Sections III and IV. Wood/Patel Associates, Inc.
(WPA) performed the off-site hydrologic analysis for the Red Mountain Freeway. Presented
below is a summary of the off-site hydrologic analysis utilized to design the off-site drainage
system for Phase III.

Due to limited right-of-way at McKellips Road and Country Club Drive, it was assumed that
stormwater runoff collected along the south side of the Red Mountain Freeway will be routed
to the Salt River near Center Street. This is a key design assumption for the drainage design
of the Country Club Drive to Gilbert Road Section of the Red Mountain Freeway.

B. Watershed Characteristics
1.  General Discussion

Off-site hydrologic analyses were performed in accordance with procedures and
methodologies outlined in the ADOT drainage design manual. The hydrologic analysis
was performed for the existing condition scenario. The existing hydrologic analyses were
performed to generate the largest peak discharge and volume of runoff from the
contributing watershed. The existing condition incorporated the City of Mesa’s deten-
tion/retention requirements for new development (50-year, 24-hour for 1973-1987 and
100-year, 2-hour for 1987 to present) which will occur in the vicinity of the Red
Mountain Freeway.

2. Watershed Description

The area of the watershed contributing to Phase III of the Red Mountain Freeway is
approximately 6.7 square miles. It consists of a variety of land uses (single-family
residential development, apartment complexes, commercial properties, industrial areas,
irrigated fields, and untilled land). The drainage characteristics of the watershed may be
divided into two distinct categories. The rural environment of the Salt River Pima
Maricopa Indian Community/Lehi area and the urban environment of the City of Mesa.

Runoff from the agricultural land on the Salt River Pima Maricopa Indian Community
is characterized by sheet flow toward the southwest. The flat slopes (0.2%) and tilled
fields in this area result in long times of concentration and significant attenuation of the
flow. It is anticipated that this flow will be collected and conveyed in a channel along
the north side of the proposed freeway. The channel outfall may be located along the
McDowell Road alignment. The final alignment will be determined during design of the
Country Club Drive to Gilbert Road Section of the Red Mountain Freeway.
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South of the proposed freeway and north of McKellips Road, the watershed consists of
large residential lots (one acre or more) in the Lehi area. This area is generally
characterized by flat slopes, little local relief and flow from east to west. Some flow will
follow local east-west residential streets, but most runoff will occur as shallow sheet flow.
For this reason, long times of concentration will occur (relative to more urban areas to
the south). The westward direction of flow in this area is intercepted by the proposed
freeway. Along portions of the freeway where this occurs; flow may be collected and
routed along the south right-of-way parallel to the freeway in an channel or storm drain,
or flow may be directed across the freeway via cross drainage structures.

Adjacent to McKellips Road, commercial and residential properties drain to McKellips
Road, where concentrated flow continues westerly toward the Salt River. Many of the
mobile home parks and commercial areas along McKellips Road have a high percentage
of impervious areas and do not include any retention facilities. Therefore, a significant
volume of runoff will originate from these sub-basins. Slopes range from 0.14 percent
to 0.21 percent along McKellips Road.

The southernmost portion of the watershed (roughly between McKellips Road and the
Tempe Canal) consists of single-family residential areas, apartment complexes, and
commercial property. The majority of this area was developed prior to the development
of strict drainage guidelines. Therefore, the volume of runoff created from this area is
relatively high in comparison to other portions of the watershed. The City of Mesa
currently requires new developments to retain the 100-year 2-hour storm event.

Stormwater runoff follows a natural swale in the topography from east to west with the
low point located between McKellips Road and McLellan Road. Although the runoff
originates as sheet flow on residential and commercial lots, flow quickly becomes
concentrated along local collector and arterial streets.

This part of the watershed also includes the historic south bank of the Salt River. Side
slopes along this bank are very steep (as much as 20% in many areas) but the overbank
areas are fairly flat (slopes less than 1 percent). The Utah Canal, owned and operated
by Salt River Project, is located midway down the historic Salt River south bank. The
canal is an earth-lined ditch used for urban irrigation deliveries, and has a capacity of
approximately 300 to 400 miner’s inches, or 7.5 to 10 cfs. The canal is tiled in areas
where flow would otherwise be likely to enter the canal, thereby allowing flow to pass
over the canal unobstructed. In areas where residential development is located adjacent
to the canal, block walls and local residential drainage patterns direct flow away from the
canal and on to streets that pass over the canal. The canal outfall is an 18" RGRCP
connected to the Country Club 54" storm drain.

The Tempe Cross Cut Canal forms the southern boundary of the watershed and the
Consolidated Canal forms the eastern boundary of the watershed. Because Salt River
Project’s operating procedure to evacuate the canals in advance of and during major
storm events to reduce the possibility of overtopping; it was assumed that these canals
do not contribute flow to the watershed. This is accomplished by discharging water
through wasteways that convey canal water to the Salt River. The Hennessy Wasteway
is located on the Southern Canal upstream of the watershed, and the Tempe Drain
(Alma School Drain) is located along the Tempe Cross Cut Canal just east of Alma
School Road.
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C.  Previous Hydrologic Studies

The majority of existing hydrologic studies were performed to identify off-site and on-site
runoff within individual developments. In addition, hydrologic studies were performed for the
City of Mesa to design the storm drain systems within the watershed. A master drainage study
has not been developed for the watershed. City of Mesa topographic mapping, aerial
photographs, as-built plans, subdivision drainage plans, etc. were reviewed as part of the
development of the off-site hydrologic analyses.

D. Watershed Computer Modeling
1.  General Discussion

In order to evaluate the hydrologic performance of a watershed, a database of physical
properties was established for the watershed. The primary factors which affect the
hydrologic response of a watershed are drainage area size, topography, soil/vegetation .
type and distribution, and rainfall characteristics. The off-site hydrologic analysis for the
Red Mountain Freeway was performed according to procedures outlined in ADOT’s
drainage design manual. -

A computerized rainfall/runoff model was developed for the off-site contributing
watershed using the U.S. Army Corps of Engineers Flood Hydrograph Package (HEC-1).
The amount and temporal distribution of the rainfall, the runoff characteristics of the
watershed, and the hydraulic properties of the channels that collect and convey the direct
runoff are entered as numerical parameters in the HEC-1 program. The output then
provides a hydrograph at user-selected locations which can be used for the design of
drainage channels and cross-drainage structures.

The 1991 extended array version of HEC-1 was used for this study. The models
presented with this report should only be run with the 1991 program. The use of the
1990 (or earlier) version of HEC-1 to execute the input files developed for this project
may result in different peak discharge values. The following sections present a general
overview of the primary factors described above as they relate to the contributing
watershed for the Red Mountain Freeway.

2. Drainage Pattern & Sub-Basin Delineation

The off-site watershed was divided into fifty (50) sub-basins in order to maximize the
homogeneity in the HEC-1 modeling parameters. Each sub-basin was considered to have
relatively uniform hydrologic parameters. Sub-basin delineations and drainage flow paths
are illustrated in Exhibit II. The delineations were made on the basis of topographic
mapping and local residential area flow patterns. Field investigations were used to verify
the sub-basin delineations.

The majority of the contributing watershed consists of residential and agricultural areas
which both have mostly overland flow (sheet flow) and shallow channel flow along
streets. In general, an attempt was made to confine a single major channel element, or
prominent flow path, to each sub-basin. Sub-basins were terminated at the confluence
with other major channel elements. The drainage area sizes, slopes, and other physical
basin parameters are presented in Table 1.
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RED MOUNTAIN FREEWAY, PHASE Il

TABLE|

Off-Site Watershed Sub-Basin Parameters

Percent | Watershed | Time of | Storage
Subarea | Area |Length|Length| Lca | Lca Top Bottom | Slope | Imperv. Type Conc. | Coefficient
Number | (sq mi) (ft) (mi) (ft) | (mi) | Elevation | Elevation | (f/mi)| Area (hr) (hr)
10 0.868 12985] 2.459 | 6800] 1.288 1300 1259] 16.67 1 AGRI 5.395 5.350
20 0.108 6000] 1.136 | 2900] 0.549 1258 1241] 14.96 14 URBAN 0.603 0.830
30 1.411 12800| 2.424 | 5400] 1.023 1270 1241] 11.96 1 AGRI 5.693 4.256
40 0.279 7090] 1.343 | 3450] 0.653 1244 1229] 11.17 0 AGRI 3.785 4.248
50 0.489 8500] 1.610 | 4000] 0.758 1249 1227] 13.67 14 URBAN 0.840 0.670
60 0.115 3000 0.568 | 1900] 0.360 1227 1217] 17.60 29 URBAN 0.344 0.247
70 0.164 6700] 1.269 | 3300] 0.625 1242 1227] 11.82 14 URBAN 0.690 0.831
80 0.202 5800] 1.098 | 2850] 0.540 1241 1227] 12.74 15 URBAN 0.630 0.595
90 0.098 3400| 0.644 | 1640] 0.311 1227 1222]| 7.76 12 URBAN 0.524 0.478
100 0.073 3700] 0.701 | 2100] 0.398 1224 1216] 11.42 8 AGRI 2.474 3.387
110 0.130 4000 0.758 | 2450| 0.464 1240 1232] 10.56 7 AGRI 2.822 2.997
120 0.030 350] 0.066 200/ 0.038 1251.5 1251] 7.54 34 URBAN 0.107 0.026
130 0.028 1740] 0.330 670] 0.127 1235 1232| 9.10 32 URBAN 0.214 0.209
140 0.015 1500] 0.284 700] 0.133 1233 1228.3| 16.54 85 URBAN 0.126 0.151
150 0.084 3000] 0.568 | 1600] 0.303 1233 1227.9| 8.98 43 URBAN 0.305 0.259
160 0.014 1200 0.227 500/ 0.095 1228 1226.5] 6.60 54 URBAN 0.146 0.154
170 0.007 900{ 0.170 450 0.085 1228.3 1227.2| 6.45 85 URBAN 0.105 0.125
180 0.028 1600| 0.303 800] 0.152 1228 1227 3.30 35 URBAN 0.244 0.228
185 0.056 1550| 0.294 600] 0.114 1228 1227 3.41 35 URBAN 0.240 0.147
190 0.012 1500] 0.284 800] 0.152 1227 1226| 3.52 47 URBAN 0.197 0.280
200 0.048 2200| 0.417 900] 0.170 1227 1224.5| 6.00 54 URBAN 0.226 0.198
210 0.046 3100| 0.587 1600/ 0.303 1226.8 1221] 9.88 75 URBAN 0.234 0.281
220 0.019 1600] 0.303 900/ 0.170 1224 1223]| 3.30 54 URBAN 0.206 0.238
230 0.029 1750 0.331 850] 0.161 1222 1221) 3.02 54 URBAN 0.220 0.214
240 0.012 1200| 0.227 500] 0.095 1223 1221| 8.80 85 URBAN 0.117 0.131




TABLE |

RED MOUNTAIN FREEWAY, PHASE il

Off-Site Watershed Sub-Basin Parameters

Percent | Watershed | Time of | Storage
Subarea | Area |Length|Length| Lca | Lca Top Bottom | Slope | Imperv. Type Conc. | Coefficient
Number | (sq mi) () (mi) (ft) | (mi) | Elevation | Elevation | (f/mi)] Area (hr) (hr)
250 0.018 1000| 0.189 300] 0.057 1221 1219.8| 6.34 85 URBAN 0.107 0.082
260 0.114 3700|] 0.701 1450] 0.275 1222 1216] 8.56 56 URBAN 0.297 0.250
270 0.068 2400| 0.455 | 1600] 0.303 1216 1200] 35.20 64 URBAN 0.203 0.155
280 0.058 800 0.152 350)| 0.066 1260 1250| 66.00 5 URBAN 0.237 0.084
290 0.069 2300| 0.436 | 1200] 0.227 1233 1225.9( 16.30 30 URBAN 0.274 0.207
300 0.026 1750] 0.331 875] 0.166 1228.3 1225.1] 9.65 54 URBAN 0.187 0.188
310 0.210 5870] 1.112 | 2340]0.443 1256 1224.6] 10.94 36 URBAN 0.451 0.405
320 0.027 1900| 0.360 | 1050| 0.199 1226.6 1224.6] 5.56 54 URBAN 0.216 0.234
330 0.013 750] 0.142 300] 0.057 1255 1254| 7.04 54 URBAN 0.113 0.081
340 0.082 2440| 0.462 700( 0.133 1254 1250/ 8.66 35 URBAN 0.255 0.182
350 0.018 600] 0.114 300/ 0.057 1230 1225| 44.00 22 URBAN 0.118 0.059
360 0.090 2400| 0.455 600| 0.114 1227.5 1222.8] 10.34 35 URBAN 0.240 0.160
370 0.107 3500| 0.663 [ 2000] 0.379 1224 1219.8] 6.34 35 URBAN 0.390 0.335
380 0.070 1940( 0.367 650| 0.123 1254.8 1251 10.34 10 URBAN 0.356 0.240
390 0.063 2600( 0.492 | 1300| 0.246 1251 1220.5] 22.63 45 URBAN 0.235 0.204
400 0.125 1200| 0.227 500| 0.095 1253.6 1250] 15.84 5 URBAN 0.371 0.123
410 0.035 1840| 0.348 650] 0.123 1240 1220| 57.39 47 URBAN 0.148 0.130
420 0.065 2000] 0.379 700 0.133 1220 1214.1| 15.58 40 URBAN 0.208 0.141
430 0.092 1692| 0.320 700| 0.133 1218 1216.5] 4.68 36 URBAN 0.254 0.127
440 0.116 2500] 0.473 | 1750] 0.331 1221.4 1216] 11.40 39 URBAN 0.310 0.190
450 0.026 1300| 0.246 900/ 0.170 1216.4 1215.1] 5.28 10 URBAN 0.347 0.300
460 0.026 2200( 0.417 | 1000|0.189 1218 1215.6| 5.76 85 URBAN 0.186 0.229
470 0.056 2400( 0.455 900/ 0.170 1216 1212.3] 8.14 54 URBAN 0.225 0.193
480 0.128 3200| 0.606 600| 0.114 1216 1210] 9.90 57 URBAN 0.226 0.154
490 0.611 7192 1.362 | 2840) 0.538 1253 1206.4] 19.24 31 URBAN 0.540 0.317
500 0.011 870[ 0.165 400| 0.076 1210 1205| 30.34 54 URBAN 0.100 0.090

* SLOPE NOT BASED ON TOTAL CHANGE IN ELEVATION




3. Rainfall Data

The hydrologic response of a watershed is dependent upon rainfall characteristics such
as depth, duration, spatial and temporal distribution of the rainfall event. The rainfall
depth is a function of the probability of occurrence and the duration of the event. This
probability is expressed as a recurrence interval (50-year, 100-year, etc.) which is often
defined as the average interval of time within which the magnitude of an event will be
equaled or exceeded at least one time. The 100-year 24-hour storm event in conjunction
with the Corps hypothetical distribution were utilized for this study.

Rainfall depths for the project drainage area were developed using isopluvial maps and
regression equations developed by the National Oceanic and Atmospheric
Administration.  Point rainfall estimates were computed using the Bureau of
Reclamation’s PREFRE computer program. Table II summarizes point precipitation
values for the project watershed.

TABLE 11
Point Rainfall Depths

Duration | (¥ | VGG | | e | ey
5-min 0.29 0.40 047 0.56 0.64 0.71 0.89
10-min 0.44 0.60 0.71 0.86 0.98 1.10 1.36
15-min 0.54 0.75 0.90 1.10 1.25 1.41 1.76
30-min 0.71 1.01 1.21 1.48 1.69 1.91 2.39

1-hr 0.87 1.25 1.50 1.85 2.12 2.38 3.00
2-hr 0.95 1.36 1.63 2.01 2.30 2.59 3.26
3-hr 1.00 1.43 1.72 2.12 2.43 2.73 3.44
6-hr 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-hr 1.20 1.73 2.08 2.56 293 3.30 4.15
24-hr 1.30 1.88 2.26 2.79 3.20 3.60 453
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4.  Soil Properties & Surface Cover

Soil data from the Soil Conservation Service (SCS) was used in conjunction with
procedures and methodologies outlined in the ADOT drainage design manual to
determine the infiltration parameters for the watershed. The vegetative cover ranges
from 0% for the agricultural fields between growing seasons, to 60% in the residential
areas. The soil types occurring in the study watershed are presented in Table III.

5. Interception and Infiltration Losses

The Green-Ampt infiltration equation was used to simulate rainfall losses due to
infiltration into the soil matrix. The surface retention loss and the rate of rainfall
infiltration must be estimated. The parameters for this equation are estimated as a
function of soil texture. The soil is placed in one of twelve texture classes based on the
percentage sand, silt, and clay and the size gradation.

The three Green-Ampt infiltration parameters used in the 1991 version of HEC-1 are:
1) hydraulic conductivity at natural section (XKSAT); 2) wetting front capillary suction
(PSIF); and 3) volumetric soil moisture deficit at the start of rainfall (DTHETA). One
of these parameters (hydraulic conductivity) can be adjusted for the effects of vegetation
ground cover. These parameters are functions of soil characteristics, ground surface
characteristics, and land management practices.

Soil horizon data from the SCS soil survey was combined with Green-Ampt parameter
values published by ADOT to develop Green-Ampt infiltration parameters for the soil
associations listed in Table III of this report. Table V lists the calculated Green-Ampt
parameters used in the HEC-1 model.

Most drainage areas will be composed of more than one soil type and may require the
determination of composite values for the Green-Ampt parameters. The procedure used
to determine these values is to average the area-weighted logarithms of the individual
subarea XKSAT values and to select the PSIF and DTHETA values from a graph. Table
IV shows the area-weighted logarithm procedure for determining the sub-basin composite
XKSAT values. After the composite XKSAT value is determined, the values of PSIF
and DTHETA are selected from Figure 3-3 in the ADOT drainage design manual.

6.  Unit Hydrographs

Unit hydrograph methodology is used to route the time increments of excess rainfall from
the watershed (or sub-basin) to the watershed outlet (or modeling concentration point).
The hydrograph of one-inch of excess runoff from a storm of specified duration for a
specific watershed is called a unit hydrograph. In order to properly develop a unit
hydrograph for a particular watershed, an adequate database (rainfall and runoff records)
is required.
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TABLE il 01/21/97
RED MOUNTAIN FREEWAY, PHASE Il
Oftsite Watershed Soil Types
SOIL UNIT AREAS IN SQUARE MILES
Subarea Total SOIL UNIT
D Area Am Av Gt Gm LaA Pm PnC PvA RIA RIB Ru
Soil Type | Alluvial | Clay |Fine Sand Loam Loam Clay | Gravelly| V. Grav. | Gravelly | Gravelly Rough
Land Loam Loam Loam | Loam Loam | Loam Loam | Broken Land
10 0.8681 0.2394| 0.4142 0.0941| 0.0432 0.0772
20 0.1084 0.0868 0.0185 0.0031
30 1.4111 0.7038 0.5189 0.1158 0.0726
40 0.2791 0.2714 0.0062 0.0015
50 0.4893 0.3951 0.0108 0.0710 0.0124
60 0.1151| 0.0216{ 0.0441 0.0216 0.0278
70 0.1640 0.1161 0.0479
80 0.2016 0.1491 0.0216 0.0309
90 0.0979 0.0654 0.0124 0.0124 0.0077
100 0.0728{ 0.0185| 0.0234 0.0139 0.0170
110 0.1301 0.0853 0.0293 0.0031 0.0124
120 0.0295 0.0095 0.0015 0.0185
130 0.0284 0.0114 0.0170
140 0.0145 0.0145
150 0.0839 0.0607 0.0232
160 0.0137 0.0069 0.0034 0.0034
170 0.0070 0.0039 0.0031
180 0.0280 0.014 0.0112 0.0028
185 0.0562 0.0084 0.0422 0.0056
190 0.0117 0.0006 0.0111
200 0.0484 0.029 0.0194
210 0.0455 0.0455
220 0.0187 0.0178 0.0009
230 0.0291 0.0262 0.0029
240 0.0119 0.0119
250 0.0175 0.0175
260 0.1140| 0.0031{ 0.0846 0.0263
270 0.0678] 0.0124] 0.0124 0.0124 0.0306
280 0.0578 0.0062 0.017 0.03 0.0046
290 0.0689 0.031 0.0379
300 0.0264 0.0264
310 0.2102 0.0077 0.0386| 0.1268 0.0077 0.0232 0.0062
320 0.0268 0.0268
330 0.0133 0.0133
340 0.0823 0.0544 0.0062] 0.0093 0.0124
350 0.0183 0.0183
360 0.0896 0.0762 0.0134
370 0.1073 0.0965 0.0015 0.0093
380 0.0701 0.0655 0.0046
390 0.0630 0.0124 0.0243 0.0077] 0.0062 0.0124
400 0.1245 0.089 0.0355
410 0.0345 0.0172 0.0052 0.0121
420 0.0654 0.0216 0.0438
430 0.0923 0.0552 0.0371
440 0.1156 0.0523 0.0247 0.0293 0.0093
450 0.0257 0.0139 0.0118
460 0.0256 0.0102 0.0154
470 0.0564 0.0045 0.0119 0.0401
480 0.1276 0.1021 0.0255
490 0.6112] 0.0163] 0.0133 0.0103] 0.3392{ 0.0385] 0.1493 0.0252 0.0192
500 0.0108 0.0108




TABLE IV

RED MOUNTAIN FREEWAY, PHASE IlI 01/21/97
Calculation of Subbasin Composite XKSAT
Composite XKSAT = antilog {sum[A(i) * log(XKSAT(i))] / A}
where A(i) = Area of Soil Unit within Subbasin (from Tabte Ill-A)
A = Total Subbasin Area (from Table IlI-A)
XKSAT(i) = XKSAT Value for Soil Unit (below)
Subarea Composite A(i) * log(XKSAT(i))
1D XKSAT, inflr Am Av Gf Gm LaA Pm PnC PvA RIA RIB Ru
10 0.28 -0.14 -0.25 -0.04 -0.02 -0.03
20 0.06 -0.12 -0.01 -0.00
30 0.09 -0.98 -0.31 -0.16 -0.03
40 0.04 -0.38 -0.00 -0.00
50 0.06 -0.55 -0.01 -0.03 -0.00
60 0.11 0.00 -0.06 -0.01 -0.04
70 0.08 -0.16 -0.02
80 0.07 -0.21 -0.01 -0.01
90 0.06 -0.09 -0.01 -0.02 -0.00
100 0.13 0.00 -0.03 -0.01 -0.02
110 0.08 -0.12 -0.02 -0.00 -0.00
120 0.40 -0.00 -0.00 -0.01
130 0.12 -0.02 -0.01
140 0.04 -0.02
150 0.08 -0.08 -0.01
160 0.11 -0.01 -0.00 -0.00
170 0.11 -0.01 -0.00
180 0.10 -0.02 -0.01 -0.00
185 0.20 -0.01 -0.03 -0.00
190 0.23 -0.00 -0.01
200 0.08 -0.04 -0.01
210 0.04 -0.06
220 0.04 -0.02 -0.00
230 0.04 -0.04 -0.00
240 0.04 -0.02
250 0.04 -0.02
260 0.04 0.00 -0.12 -0.04
270 0.10 0.00 -0.02 -0.01 -0.04
280 0.38 -0.00 -0.01 -0.01 -0.00
290 o.n -0.04 -0.02
300 0.04 -0.04
310 0.25 -0.01 -0.02 -0.08 -0.00 -0.01 -0.00
320 0.04 -0.04
330 0.25 -0.01
340 0.29 -0.03 -0.00 -0.00 -0.00
350 0.25 -0.01
360 0.05 -0.11 -0.01
370 0.04 -0.13 -0.00 -0.01
380 0.26 -0.04 -0.00
390 0.21 -0.02 -0.01 -0.00 -0.00 -0.00
400 0.29 -0.05 -0.01
410 0.22 -0.01 -0.01 -0.00
420 0.04 -0.03 -0.06
430 0.04 -0.08 -0.05
440 0.07 -0.07 -0.01 -0.04 -0.00
450 0.04 -0.02 -0.02
460 0.04 -0.01 -0.02
470 0.06 -0.01 -0.01 -0.06
480 0.17 -0.06 -0.04
490 0.17 0.00 -0.02 -0.01 -0.20 -0.02 -0.21 -0.01 -0.01
500 0.25 -0.01
XKSAT for Soil Unit 1.2 0.04 0.25 0.25 0.25 0.04 04 04 0.4 0.4 0.4
log XKSAT 0.0792| -1.3979| -0.6021] -0.6021| -0.6021| -1.3979| -0.3979| -0.3979| -0.3979| -0.3979 -0.3979
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TABLE YV
RED MOUNTAIN FREEWAY, PHASE il

Green-Ampt iInfiltration Parameters

01/21/97

Subarea Composite Vegetative Ck IA, DTHETA PSIF, Adjusted RTIMP,
ID  XKSAT, in/hi Cover, % in (normal) in XKSAT %
10 0.28 90 1.88| 0.47 0.25 49 0.53 1
20 0.06 43 1.36| 0.14 0.15 8.5 0.09 14
30 0.09 2 1.00] 048 0.15 7.5 0.09 1
40 0.04 0 1.00f 0.50 0.15 9.6 0.04 0
50 0.06 43 1.36| 0.14 0.15 8.5 0.08 14
60 0.11 28 1.20{ 0.20 0.16 7.0 0.13 29
70 0.08 43 1.36| 0.14 0.15 7.8 0.11 14
80 0.07 42 1.36| 0.13 0.15 8.1 0.09 15
90 0.06 30 1.22| 0.26 0.15 8.5 0.07 12
100 0.13 6 1.00{ 0.45 0.21 6.5 0.13 8
110 0.08 18 1.09] 0.36 0.15 7.8 0.09 7
120 0.40 33 1.25} 0.12 0.25 42 0.50 34
130 0.12 34 1.26| 0.12 0.19 6.7 0.15 32
140 0.04 8 1.00f 0.07 0.15 9.6 0.04 85
150 0.08 28 1.20{ 0.1 0.15 7.8 0.09 43
160 0.1 23 1.14] 0.10 0.16 7.0 0.13 54
170 0.11 8 1.00f 0.07 0.16 7.0 0.11 85
180 0.10 33 1.25]| 0.12 0.15 71 0.13 35
185 0.20 33 1.25| 0.12 0.25 55 0.25 35
190 0.23 27 1.18] 0.10 0.25 5.2 0.27 47
200 0.08 23 1.14] 0.10 0.15 7.8 0.10 54
210 0.04 13  1.03] 0.08 0.15 9.6 0.04 75
220 0.04 23  1.14] 0.10 0.15 9.6 0.05 54
230 0.04 23 1.14] 0.10 0.15 9.6 0.05 54
240 0.04 8 1.00} 0.07 0.15 9.6 0.04 85
250 0.04 8 1.00f 0.07 0.15 9.6 0.04 85
260 0.04 22 1.13| 0.09 0.15 9.6 0.05 56
270 0.10 18 1.09| 0.09 0.15 71 0.11 64
280 0.38 48 1.41| 0.15 0.25 42 0.54 5
290 0.11 35 1.28] 0.12 0.16 7.0 0.14 30
300 0.04 23 1.14| 0.10 0.15 9.6 0.05 54
310 0.25 32 1.24] 0.1 0.25 5.0 0.32 36
320 0.04 23  1.14] 0.10 0.15 9.6 0.05 54
330 0.25 23 1.14] 0.10 0.25 5.0 0.29 54
340 0.29 33 1.25| 0.12 0.25 48 0.37 35
350 0.25 39 1.32] 0.13 0.25 5.0 0.33 22
360 0.05 33 1.25} 0.12 0.15 9.0 0.07 35
370 0.04 33 1.25] 0.12 0.15 9.6 0.05 35
380 0.26 50 1.44| 0.50 0.25 5.0 0.37 10
390 0.21 28 1.19| 0.11 0.25 5.4 0.25 45
400 0.29 47 1.41] 047 0.25 48 0.40 5
410 0.22 27 1.18] 0.10 0.25 5.3 0.26 47
420 0.04 30 1.22} 0.11 0.15 9.6 0.05 40
430 0.04 32 1.24] 0.1 0.15 9.6 0.05 36
440 0.07 31 1.23]| 0.11 0.15 8.1 0.09 39
450 0.04 80 1.77} 050 0.15 9.6 0.07 10
460 0.04 8 1.00] 0.07 0.15 9.6 0.04 85
470 0.06 23  1.14| 0.10 0.15 8.5 0.07 54
480 0.17 22 1.13]| 0.09 0.25 58 0.20 57
490 0.17 25 1.16] 0.23 0.25 58 0.19 3N
500 0.25 23 1.4} 0.10 0.25 5.0 0.29 54




Since very few watersheds in Arizona have adequate data, an indirect method is usually
used to develop a synthetic unit hydrograph. This synthetic hydrograph is representative
of all of the composite effects of the storm and watershed characteristics that result in
excess runoff from the watershed. The synthetic hydrograph procedure recommended
by ADOT is the Clark unit hydrograph. The Clark unit hydrograph requires the
estimation of three parameters; the time of concentration (T,), the storage coefficient
(R), and a time-area relation.

Time of concentration is the travel time, during the corresponding period of most intense
rainfall excess, for a flood wave to travel from the hydraulically most distant point in the
watershed to the point of interest. The agricultural/urban T, equations used for the
project site are presented below.

icultural: - . } :
Agricultura T=72A% L 025y 025 ga2
ban: - . . -
Urban rc_ 32 A 01 ;02 L“(l25 S04 pTIMP 0.36
where:

T, = Time of concentration, (hours);
A = Area, (square miles);
L = Length of watercourse to hydraulically most distant point, (miles);
L., = Length measured from the concentration point along L to a point

on L that is perpendicular to the watershed centroid, (miles);
Watercourse slope, (ft/mile)
Effective impervious area, in percent.

S
RTIMP

The storage coefficient is a Clark unit hydrograph parameter that relates the effects of
direct runoff storage in the watershed to unit hydrograph shape. The equation for
estimating the storage coefficient (R) is:

R= 037 T," 0% 4057

where:
R = Storage coefficient (hours);
T. = Time of concentration (hours);
L = Length of watercourse to the hydraulically most distant point
(miles);
A = Area (square miles).

The time-area relation is a graphical parameter that specifies the accumulated area of
the watershed that is contributing runoff to a concentration point at any given time.
Sufficient data was not available to analyze the watershed by producing areas that have
equal incremental travel times to the outflow location. Therefore, synthetic time-area
relationships "A" and "C" from ADOT Table 4-1 were utilized for this analyses. These
relationships are presented in Table VI

jrm:ib/DEC053.60 /13194 14 STANLEY CONSULTANTS



Table VI
Values of the Dimensionless Synthetic Time-Area
Relations for the Clark Unit Hydrograph

e B
OF T, URBAN V,Y:'TERSHED AGRICULTUR'{\CI:'WATERSHED
0 0 0
10 5 3
20 16 5
30 30 8
40 65 >
50 77 20
60 84 43
70 90 75
80 94 90
90 97 96
100 100 100

7.  Channel Routing Parameters

Runoff from overland flow areas (yards, fields, etc.) will ultimately reach some type of
defined channel (streets, etc.) where it joins with other runoff and continues downstream
as open channel flow. The modified puls channel routing operations were used to route
hydrographs from one sub-basin to the next. The "normal depth, storage outflow" option
in HEC-1 was used for sub-basin routing operations.

Field observation, review of USGS quadrangle maps, and engineering judgement were
used to develop channel routing geometries for the storage routing operations. The
routing procedure utilizes input that describes the channel length, slope, roughness, and
geometry. An 8-point cross-section with variable overbank and channel roughness values

is utilized.
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In residential areas, routed flows do not follow a specific street, but instead may spread
out among several streets. Where this is likely to occur, the width and length of channels
in the HEC-1 model were adjusted to accurately model the basin. On any street routing
procedure, building or block wall offsets from the curb were included as part of the
channel cross-section and were based on field observations and engineering judgement.
In residential areas, a Manning’s "n" value of 0.016 was used for street flow and 0.030
was used for flow outside of the street. A summary of HEC-1 routing parameters is
provided in Table VII.

8.  Flow Diversions

The City of Mesa storm drain system is designed to handle the 10-year storm event.
Flows up to and including the 10-year event were diverted from the surface flow at the
McKellips Road/Country Club Drive intersection and at the Alma School Road/McLellan
Road intersection. The capacities of the storm drains were estimated assuming normal
depth flow.

In addition to storm drain diversions, two other diversion points were included in the
HEC-1 model. Field investigations determined that significant flow splits occur at the
McKellips Road/Mesa Drive intersection and at the McKellips Road/Country Club Drive
intersection. Flow distributions were estimated based on normal depth capacities of each
roadway section. Diversion sub-routines were included in the HEC-1 model for these
areas.

9. Off-site Retention/Detention Facilities

Many of the residential areas within the study watershed include at least some retention.
From 1973 to 1987, the City of Mesa drainage design ordinances required retention of
the 50-year, 24-hour storm volume for new development; in 1987 the drainage ordinance
was modified to require retention of the 100-year, 2-hour storm volume. However, many
areas within the urbanized watershed were constructed prior to 1973 and do not have
stormwater retention.

In order to determine the quantity of retention provided within individual developments,
City of Mesa subdivision design records were reviewed and, where data was not available,
estimates of retention basin sizes were made based on field observation.

Subareas for which the retention requirement was known were modeled accordingly. If
the design event was not known, but significant retention facilities were evident, the
smaller of the 100-year 2-hour event or the 50-year 24-hour event was used to determine
the retention volume. Subareas with little or no apparent retention facilities were
modeled with no retention.

In order to account for on-site retention within particular sub-basins, "dummy reservoirs”
were added to the HEC-1 model. Reservoir volumes were sized to model the 100-year
2-hour or 50-year 24-hour City of Mesa retention requirements. Runoff created by the
100-year 24-hour storm event was routed through the reservoir to simulate the
attenuation and/or translation of the hydrographs. Runoff in excess of the reservoir
capacity was allowed to flow out of the reservoir to the next downstream sub-basin.
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TABLE Vil 01/21/97
RED MOUNTAIN FREEWAY, PHASE il
Summary of HEC-1 Routing Parameters

Manning's “n" Channel |Estimated | Approx.

HEC-1 Left Main Right | Length| Slope | Bottom |Avg Veloc| Travel
Operation | Overbank Channel Overbank| (ft) (fv/rt) | Width (1t) (fps) Time (min) | NSTPS
11 0.035 0.030 0.035 6000} 0.0030 10 3.2 31.3 16
21 0.040 0.040 0.040 5800] 0.0022 250 0.8 120.8 60
36 0.035 0.030 0.035 4800| 0.0025 60 3.4 23.5 12
56 0.040 0.040 0.040 3000({0.0037 250 2.1 23.8 12
66 0.035 0.030 0.035 3000/ 0.0003 60 1.8 27.8 14
86 0.040 0.040 0.040 2900{0.0017 250 0.9 53.7 27
96 0.030 0.016 0.030 2650 0.0023 25 4.7 9.4 5
106 0.035 0.030 0.035 2700 0.0059 60 6.3 71 4
121 0.030 0.016 0.030 1250]0.0152 44 4.9 4.3 2
137 0.030 0.016 0.030 1400{0.0026 68 2.3 10.1 5
146 0.030 0.016 0.030 5001 0.0008 68 1.7 4.9 2
176 0.030 0.016 0.030 650]0.0011 68 2.6 4.2 2
187 0.030 0.016 0.030 1350} 0.0004 64 2.1 10.7 5
196 0.030 0.016 0.030 1000] 0.0015 68 2.9 5.7 3
226 0.030 0.016 0.030 9504 0.0021 68 3.2 4.9 2
246 0.030 0.016 0.030 600(0.0035 68 4.3 2.3 1
256 0.030 0.016 0.030 200010.0019 68 3.7 9.0 5
266 0.030 0.016 0.030 2450} 0.0065 68 2.1 19.4 10
281 0.030 0.016 0.030 800{0.0176 800 1.6 8.3 4
296 0.030 0.016 0.030 700}0.0011 25 2.9 4.0 2
306 0.030 0.016 0.030 600} 0.0008 25 3.2 3.1 2
324 0.030 0.016 0.030 1350/ 0.0014 64 2.6 8.7 4
326 0.030 0.016 0.030 1250]0.0014 50 3.8 5.5 3
346 0.030 0.016 0.030 550]0.0091 300 3.8 2.4 1
356 0.030 0.016 0.030 5001 0.0080 25 4.3 1.9 1
366 0.030 0.016 0.030 800} 0.0023 25 5.1 2.6 1
368 0.030 0.016 0.030 1250(0.0010 75 2.8 7.4 4
386 0.030 0.030 0.030 19001 0.0043 300 3.8 8.3 4
398 0.030 0.016 0.030 1800} 0.0021 75 4.2 7.1 4
401 0.030 0.016 0.030 1900{0.0105 64 5.2 6.1 3
416 0.030 0.016 0.030 650/ 0.0091 64 4.1 2.6 1
431 0.030 0.016 0.030 1350 0.0004 25 1.7 13.2 7
447 0.030 0.016 0.030 1350/ 0.0014 64 4.3 5.2 3
459 0.030 0.016 0.030 1700{ 0.0006 64 2.1 13.5 7
467 0.030 0.016 0.030 700/0.0014 64 3.1 3.8 2
469 0.030 0.016 0.030 1250(0.0017 64 4.9 4.3 2
476 0.030 0.016 0.030 1650{0.0015 64 5.0 5.5 3
481 0.030 0.016 0.030 1300/ 0.0010 25 2.5 8.7 4
486 0.030 0.016 0.030 2150/0.0015 64 5.1 7.0 4
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10. Red Mountain Freeway Detention Basins

The Phase III Red Mountain Freeway Phase construction from McKellips Road to
Country Club will include two off-site detention basins. The basins will be located in the
southeast quadrant of the McKellips Road T.I. and the southeast quadrant of the
Country Club Drive T.I

McKellips Road Detention Basin - The primary purpose of the McKellips Road
detention basin is to limit the amount of the off-site stormwater runoff contributing to
the interchange. Preliminary cost evaluations indicated that it is not economical to
increase the bridge span length for drainage facilities. In addition, right-of-way is
extremely limited north of the interchange. The proposed basin will collect runoff from
the McKellips Road and route it under the freeway using two 48" pipes. The cross-
culverts outfall approximately 12 feet below existing ground. A riprap lined channel will
be constructed to outfall the detention basin outlet from the bank protection to the Salt
River.

Country Club Drive - The purpose of the Country Club Drive detention basin is to
collect off-site stormwater runoff and outlet it to the City of Mesa 72" storm drain at a
rate which does not adversely impact the existing system. It should be noted that the
detention basin volume was oversized to help reduce the borrow required for the project.

E. Summary of Results

The summary output from the HEC-1 computer program and for Phase III of the Red
Mountain Freeway and supporting calculations is presented in Appendix A.

It was assumed that the flow at concentration point 65C will be routed to the Salt River east
of Country Club Drive, near Center Street. It was further assumed that the flow arriving at
concentration point 95C will be intercepted at Center Street and diverted through a future
detention basin to the Salt River. This is a key design assumption for the drainage design
for the Country Club Drive to Gilbert Road section of the Red Mountain Freeway.

The 100-year peak discharge arriving at concentration point 274C2 (McKellips Road) totals
approximately 215 cfs. The design 100-year peak discharge includes runoff from the Red
Mountain Freeway and right-of-way, McKellips Ramp B, and McKellips Road (FWYMC).

The 100-year peak discharge arriving at concentration point 100C (Country Club Drive) totals
approximately 90 cfs. The design 100-year peak discharge assumes all the future mainline
from Country Club Drive to Center Street, Country Club Ramp D, and the southern right-of-
way of the Red Mountain Freeway (FWYCC) contributes to the proposed Country Club Drive
detention basin. A summary of the off-site peak discharges is provided in Table VIII.
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Peak Discharge Values for the Red Mountain Freeway

Table VIII

Phase III Off-Site Drainage Areas

Concen.tratlon Description of Concentration Point Qo

Point (cfs)

35C North Channel 370
McDowell and Stapley Roads

45C North Channel 420

McDowell Road and Mesa Drive

65C South Channel 590
Lehi Road and Center Street

100C Country Club Drive Detention Basin 90

274C2 McKellips Road Detention Basin 210

19 STANLEY CONSULTANTS
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1.

ON-SITE DRAINAGE
General Discussion

The on-site drainage system is designed to optimize the number and location of storm drain
catch basins, minimize maintenance requirements, provide safe and efficient access for
maintenance operations; and allow for the staged construction of the Red Mountain Freeway
projects into an integrated drainage system. Generally, on-site runoff is intercepted by catch
basins and conveyed through storm drain laterals to cross-culverts or roadside ditches which
outfall to the Salt River.

Previous Studies

The Final Drainage Report for the Phase I - Dobson Road Connection of the Red Mountain
Freeway was completed in September 1994. The Final Drainage Report for Phase II - Red
Mountain Traffic Interchange to McKellips Road was completed in January 1996. The .
Preliminary Drainage Report for Phase III - McKellips Road to Country Club Drive was
submitted to ADOT in October 1996.

Design Criteria

The drainage design criteria for this project is based on ADOT’s Design Procedures Manual.
To reduce project construction costs, the HOV lane was removed and an open median will be
constructed east of the Red Mountain T.I. However, the cross-road bridge will be constructed
to the ultimate freeway width at McKellips Road.

Mainline pavement superelevated towards the median is designed for an open median
condition. The contributing drainage area includes the interim pavement and the open
median. Therefore, the drainage area and runoff contributing to the median catch basins is
greatest for the interim condition. The storm drain laterals in the median are located to
permit paving the median and relocating the basins adjacent to future barrier. The median
storm drain laterals are also are located within the future shoulder to prevent sign foundation
conflicts.

Since the open median section is considered a long-term interim condition, the design
pavement spread was increased to 9 feet along the open median curb and gutter. Nine feet
of spread encroaches into the adjacent 12 foot travel lane approximately 1 foot for the interim
design. The design spread along the outside shoulder is designed based on no more than one-
half travel lane encroachment for the 10-year frequency storm.

Normal crowned mainline pavement sections are designed for the ultimate closed median
condition. All catch basins along the outside shoulder are sited assuming a future closed
median condition which generates larger contributing drainage areas.

ADOT District Maintenance requested at the final inspection of the Phase I project that all
outfalls to roadside ditches utilize ADOT standard flared end sections (C-13.20) with riprap
pads to reduce outlet erosion. ADOT District Maintenance indicated that these facilities
require less maintenance than alternative designs.
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At McKellips Road and Country Club Drive, cross-road ramps superelevated towards the
infield are designed to convey runoff to infield ditches using curb opening spillways (scuppers).
It was considered cost prohibitive to construct a storm drain lateral and catch basin to
intercept the ramp runoff at these locations. A detail of the proposed scupper is presented
as Detail K in Exhibit 1.

Runoff from the embankment along the north side of the Red Mountain Freeway roadway
generally sheet flows into the Salt River. In locations where this runoff concentrates, infield
(C-15.80) catch basins will be utilized to collect the local runoff.

Double catch basin systems were designed for all off-ramp gore locations. The first basin was
placed approximately 105 feet behind the back-of-gore to intercept the contributing runoff.
This basin is located on the upstream side of the barrier GET system where runoff depths can
exceed the 3 inch height of the Type D curb and gutter section. A second basin was placed
13 feet behind the back-of-gore at the end of the gore curb and gutter transition. This basin
intercepts all the contributing runoff an minimizes the flow crossing the gore onto the adjacent .
ramp.

Runoff: The on-site runoff was quantified using the rational method as outlined in ADOT’s
hydrology manual.

Runoff Coefficients:

Paved Surfaces 0.95
Highway Slopes 0.70
(Decomposed granite with
3:1 slopes or less)
Highway Slopes 0.60
(Decomposed granite with
less than 5:1 slopes)

Time of Concentration: The time of concentration for the on-site runoff was determined using
ADOT'’s hydrology procedures. The minimum time of concentration was assumed to be 10
minutes (overland flow plus routing time). All the roadway inlet catch basins default to the
minimum 10 minute time of concentration. The computed time of concentration for some of
the infield basin areas are in excess of 10 minutes.

Rainfall Intensity: ADOT’s hydrology manual was used to determine rainfall intensities. This
method is based upon the 6-hour and 24-hour precipitation depths at the project site. The
rainfall intensity is iteratively determined at the point of interest using the actual time of
concentration and the site specific intensity-duration-frequency curves developed for this
project.
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D. Study Methods
1. Hydrology

The rational method was used to estimate the peak discharge for the on-site drainage
areas. These discharges were then used to determine the design gutter flow, pavement
spread, catch basin size and spacing, temporary ditch design flow, and storm drain sizing.
The catch basins were generally designed for 100 percent interception with little or no
flow-by. Therefore, the contributing area for catch basins in series is assumed to extend
only to the next upstream catch basin.

2. Hydraulics

The FHWA'’s Hydraulic Engineering Circular No. 12 (HEC-12) was used as the basis for
gutter and catch basin interception hydraulics. HEC-12 uses a modified Manning’s
equation for gutter flow and a combination of weir, orifice and empirical relationships
for catch basin hydraulics.

ADOT’s roadway inlet design computer program, which is based on HEC-12, was used
extensively for gutter and catch basin hydraulic design. The efficiency of the catch basins
utilize criteria outlined in ADOT’s Design Procedures Manual. Output presented with
this submittal from the ADOT inlet computer program was spot checked for accuracy
with HEC-12 procedures.

Temporary roadside ditch hydraulics are based primarily on FHWA'’s Hydraulic Design
Circular No. 4. Criteria for minimum slope, maximum velocity, and freeboard, comply
with ADOT design criteria. The 10-year water surface elevation in traffic interchange
infield channels is designed for 1 foot below the adjacent subgrade elevation and under
all circumstances, 3 inches below the lowest adjacent travel lane. Manning’s equation was
used to calculate normal depth for the temporary roadside ditches.

E. Inlet/Catch Basin Design

The rainfall intensity-duration-frequency relationship for the Red Mountain Freeway was
determined using procedures outlined in ADOT’s Hydrology Manual. The point rainfall
depths at the project site are provided in Table III. The concept roadway drainage area maps
are presented in Exhibit IV.

The catch basins are sized and spaced based on several considerations and design criteria. The
roadway catch basins are located at all points of vertical sag and sized for 100 percent
interception at acceptable ponding depths and pavement flow spread. Roadway catch basins
on grade are located to meet acceptable ponding depth and spread, and are generally sized
for 100 percent interception. Roadway catch basins are also located near points with zero
percent superelevation, cross-road intersections, interim sump conditions at cross-road bridges,
and at gore areas to prevent runoff from accumulating and crossing travel lanes. The ADOT
pavement drainage analysis computer program output for the design of the Red Mountain
Freeway inlets is presented in Appendix B. Inlet and catch basin efficiencies conform to
ADOT standards and are indicated on the inlet program output. Grated catch basins on cross-
roads and cross-road interchanges will be designed using Type EF grates for bicycle traffic
safety considerations.
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F. Storm Drain Design

Hydraulic grade line calculations were performed using the STORMCAD computer program.
The STORMCAD program accounts for the impact of system flow time on the cumulative
discharge. The pipe profiles presented with the Final I (95%) design submittal illustrate the
design hydraulic gradeline or top of pipe, whichever is greater. The storm drain hydraulic
gradeline is designed to a minimum of one foot below the top of the roadway grate elevations
for the 10-year storm event.

Catch basins are connected to the median storm drain lateral with tee’s or manholes which are
spaced to meet ADOT design criteria. The first storm drain lateral in a series is connected
directly to a manhole. The proposed storm drain lateral location should reduce pipe excavation
and backfill depths by keeping the pipe higher in the roadway embankment. In addition, the
proposed storm drain location will provide maintenance access from the shoulder.

G. Main Storm Drains

The cross-culverts which outfall to the Salt River are the main storm drain outfalls for the
roadway and off-site drainage. New major storm drains proposed for the Red Mountain
Freeway include the cross-culverts outfalling the McKellips Road detention basin in the
southeast quadrant of the McKellips Road T.I. (Sta 515+25), and a cross-culvert between
McKellips Road and Country Club Drive (Sta 523+00). The sizing of these cross-culverts is
discussed in further detail in Section IV.

SCI has coordinated the concept drainage design of the Country Club Drive T.I. with the City
of Mesa (COM) regarding the use of the existing 72" storm drain. COM engineering staff
indicated they would permit connecting the proposed Red Mountain Freeway drainage system
to the existing 72" storm drain if there are no adverse impacts. The COM defined the critical
location in the Country Club Drive storm drain hydraulic grade line as the inlet capacity near
the intersection of McLellan Road and Country Club Drive (stations 229+70 and 256+75).

The STORMCAD computer program was used to quantify the impact of the proposed Red
Mountain Freeway drainage system on the existing Country Club Drive storm drain for the 10-
year design storm event. Asbuilts, provided by the COM, were used to define the geometry
of the existing storm drain network. Two manhole connections are proposed to the existing
72" storm drain.

The first manhole (MH 80, Sta 276 +10) collects runoff from: Country Club Ramp B, right-of-
way, and infield; the future Red Mountain Freeway east of Center Street, including right-of-
way; and, the future Country Club Ramp D, right-of-way, and infield. The freeway runoff east
of Country Club Drive is proposed to be diverted to the Country Club Drive detention basin
in the southeast quadrant of the T.I. and metered out to the existing 72" storm drain. The
hydrologic analysis presented in Appendix A indicates 8 cfs contributes from the detention
basin to the storm drain peak discharge. A second, smaller detention basin was designed in
the southwest quadrant of the Country Club T.I. to further reduce the peak discharge
contributing to the 72" storm drain. The hydrologic analysis indicates that 5 cfs contributes
to the storm drain peak discharge from the southwest detention basin. The outfall peak
discharge for the detention basins was developed for the 100-year, 24-hour duration design
storm using the HEC-1 computer model (Operations BASIN1, BASN1A). A multi-level
detention basin outlet, Detail AL, is included in Exhibit I to meter the detention basin flows.
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The detention basin grading provides approximately 3 feet of freeboard for the future 100-
year, 24-hour design storm.

The second manhole (MH 110, Sta 280+40) collects runoff from: Country Club Ramp A and
infield; Country Club Drive northbound and southbound; Country Club Ramp C and infield;
and, the future Red Mountain Freeway north side right-of-way west of Center Street. The
hydraulic analysis presented in Appendix C assumes a direct connection to the existing 72"
storm drain. Runoff storage is not available for these connections. Table IX quantifies the
impact of the Red Mountain Freeway drainage system on the existing 72" storm drain
hydraulic grade line at critical inlets defined by the COM.

Table IX. Country Club Drive Storm Drain
Critical Elevations

——

—,—-—[————
Roadway Inlet | Grate Elevation Prop.osed Elevation
Station (ft) Hydraulic Grade Difference (ft)
Line Elevation (ft) _
229+70 1216.81 1215.99 0.82
256+75 1213.43 1212.30 1.13

The STORMCAD calculations for the Country Club Drive storm drain, which include the Red
Mountain Freeway contributing area, are presented in Appendix C. The results indicate that
the existing Country Club storm drain peak discharge lags significantly behind the Red
Mountain Freeway contributing area. The resulting increase in the cumulative peak discharge
of the Country Club Drive storm drain at the Red Mountain Freeway is approximately 22 cfs.
However, the results indicate that the increased discharge does not adversely impact the
performance of the storm drain system in the vicinity of McLellan Road.

Outlet Design

The on-site drainage system is generally connected to the off-site detention basins and cross-
culvert which outfall to the Sait River. The cross-culverts are designed in accordance with
ADOT and FHWA procedures and methodologies. The hydraulic grade line was analyzed for
two conditions: 1) the 10-year off-site contributing discharge and a tailwater elevation based
on the 100-year water surface elevation in the Salt River; 2) the 100-year off-site discharge
and a tailwater elevation based on the 10-year water surface elevation in the Salt River. The
water-surface elevation in the Salt River will be based on the hydraulic analyses for the Red
Mountain Freeway and not the effective Salt River Flood Insurance Study.
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L Proposed Drainage Improvements

A summary of the on-site drainage systems to be constructed with Phase III of the Red
Mountain Freeway is provided below:

1.  Median Storm Drain Lateral (Sta 498+00x)

The median lateral, constructed as part of the Phase II project, will be extended for
Phase III. The system outfalls to a roadside ditch west of the McKellips Road T.I. The
system intercepts both eastbound and westbound runoff west of the McKellips Road
mainline crest vertical curve. This storm water eventually outfalls to the Salt River
through the detention basin and cross-culvert outfall at Sta 489+95.

2. McKellips Road Ramp System (Sta 505+00+)

Runoff from Ramp A is collected prior to McKellips Road and piped to the Salt River
by a storm drain system partially constructed with the Phase II project. Runoff from
Ramp B will is proposed to be routed to the McKelllps Road detention basin and
ultimately to the Salt River.

The construction plans present a proposed revision to the Phase II P series pipe system.
The revisions illustrate the impact of modifications to the Ramp B superelevation. Ramp
B was revised to better match the ultimate McKellips Road section at the Red Mountain
Freeway.

3. McKellips Road (Sta 509+00+)

Runoff concentrating north of McKellips Ramp B will be conveyed to an existing
roadside ditch along the east side of McKellips Road. A curb opening spillway illustrated
in Detail AH should prevent embankment erosion.

4.  McKellips Road Detention Basin (Sta 513+00x)

The proposed detention basin at the southeast quadrant of the McKellips Road T.I. will
detain on-site and off-site runoff. On-site runoff from McKellips Road south of the Red
Mountain Freeway will be conveyed to the detention basin. Runoff east of the McKellips
crest vertical curve to approximately Sta 517+00 will be conveyed to the detention basin.

Oft-site runoff conveyed along the north side of McKellips Road is proposed to be
intercepted by the detention basin. A peak discharge of approximately 200 cfs is
estimated to concentrate at this location during a 100-year design storm event. The on-
site and off-site runoff will be routed to the Salt River through cross-culverts located at
Sta 514+50+. The drainage concept for McKellips Road uses a series of four sidewalk
scuppers (MAG Std. Dtl. 206.1 and 206.2) to convey the roadway runoff conveyance
capacity into the adjacent detention basin. Runoff in excess of the roadway capacity will
weir over the sidewalk into the detention basin. Riprap may be required to prevent
erosion of the detention basin slopes from the off-site runoff.

jren: i/DEC053.60 /13184 25 STANLEY CONSULTANTS



5. Cross-Culvert Outfall (Sta 523+00x)

On-site mainline runoff from Sta 517400+ to the future crest vertical curve at Country
Club Drive will be collected in a median storm drain and roadside ditch and conveyed
to the cross-culvert. This outfall drains the south right-of-way between Sta 517+00 and
524400 to the Salt River.

6.  Country Club Drive T.I. (Sta 536+00=+)

Runoff from the north half of the Country Club Drive T.I. is proposed to connect to the
existing 72" Country Club Drive storm drain. Runoff from the south half of the Country
Club Drive T.I. is also proposed to connect to the existing 72" Country Club Drive storm
drain. Details of the hydrologic and hydraulic impacts are provided in Section III-D.

A detention basin is proposed in the southeast and southwest quadrant of the Country
Club Drive T.I. to detain the 100-year, 24-hour design storm on-site and off-site runoff. .
Material excavated from these basins is proposed for use in the freeway embankment.
The detention basins utilize a metered outfall to the existing 72" storm drain in Country
Club Drive. -
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IV. OFF-SITE DRAINAGE
A. General Discussion

The purpose of the off-site drainage system is to collect and route the 100-year, 24-hour
stormwater runoff generated by the contributing watershed under the Red Mountain Freeway
to the Salt River. Generally, stormwater runoff flows in a southwesterly direction parallel to
the freeway alignment. Therefore, the size of the off-site drainage facilities for this reach of
the freeway may be smaller in comparison to other sections of the freeway. A detailed
description of the assumptions and methodologies utilized in the off-site hydrologic analyses
were presented in Section II. Results of these analyses were used in the design the off-site
drainage system.

Outfalls for the off-site drainage system were designed to accommodate on-site flows where
possible. The number of outfalls through the bank protection was minimized to meet National
Pollutant Discharge Elimination System (NPDES) permit requirements. A draft Storm Water .
Pollution Prevention Plan (SWPPP) is provided in Exhibit I. The draft SWPPP will be used
by ADOT’s construction engineer and the contractor to provide erosion control from storm
water during construction. i

B. Coordination with Local Agencies

In 1991, ADOT and the COM negotiated the abandonment of SR 87 (Country Club Drive)
and a permit to install a 72" storm sewer within what was then ADOT right-of-way. The
negotiations resulted in the COM agreeing to permit ADOT to "drain the paved areas of the
future Red Mountain Freeway Ramps and the existing Country Club Drive right-of-way into
the proposed (72") storm drain." The letter from Mesa also indicates that "the flow from these
areas should not exceed 20 cfs." The letter of agreement between COM and ADOT is provide
at the end of Appendix C. Recent coordination with the COM regarding the use of the
existing Country Club Drive storm drain are discussed in Section III-D.

C. Channel Design

The majority of the off-site drainage channels adjacent to the Red Mountain Freeway will
collect and route runoff from the highway embankment and local drainage to an appropriate
river outfall. The right-of-way channels are designed as earth ditches. Due to constructibility
and maintenance concerns the channels will typically include an 8-foot bottom width and 3 or
4 (horizontal) to 1 (vertical) side slopes. In areas where excessive velocities may occur, or
where right-of-way is limited, the channel may require riprap, gunite, or concrete erosion
protection.

D.  Culvert Selection and Design

Culverts for the project will be designed in accordance with ADOT’s recently published Pipe
Selection Manual. ADOT has approved the use of plastic pipe for highway projects. SCI
determined that most pipe runs can be constructed with concrete or plastic pipe materials as
indicated on the new pipe summary sheets in Exhibit I. A majority of the storm drain systems
will be constructed in fill. Since the source and properties of the borrow material is unknown,
metal pipe alternatives could not be specified.
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1. McKellips Road Detention Basin Outfall

The McKellips Road detention basin outfall was sized using HEC-1 storage routing
capabilities. The detention basin storage rating curve was developed using the contours
illustrated on the detention basin plan. Due to outfall elevation limitations and the
volume of the contributing off-site runoff, two 48" culverts were required to convey the
runoff to the Salt River. The outfall rating curve was developed using HY-8 and is
presented in Appendix A along with the HEC-1 output for the basin routing (BASIN2).

2. Cross-Culvert (Sta 523+00)

On-site runoff collecting in the south right-of-way channel between Sta 517+00 and Sta
524+00 is conveyed to the Salt River through a cross-culvert at Sta 523+00. A median
lateral system collecting the mainline runoff through this superelevated freeway segment
is connected to the cross-culvert. The cross-culvert was sized using STORMCAD to limit
the design headwater to one-foot or more below the adjacent existing ground elevations .
along the new ADOT right-of-way. The STORMCAD output for this cross-culvert
(System E) and is provided in Appendix C.
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V. SALT RIVER HYDRAULICS
A. General Discussion

The hydraulic analyses performed on the Salt River for the Red Mountain Freeway (Phase III)
is summarized in the following section. Detailed documentation for the hydraulic and
sediment transport analyses performed in support of the bank protection design is presented
in a separate report.

B.  Design Conditions

A hydraulic model (HEC-2) was developed for this project to determine the impact that the
Salt River has on the proposed Red Mountain Freeway. The model is a continuation of the
hydraulic model developed for Red Mountain Freeway Phase II - Loop 101 to McKellips
Road.

The HEC-2 model was developed using the Simons, Li & Associates, Inc. (SLA) model
BASE.DAT presented in their report "Hydraulic and Sediment Transport Analysis Report, Salt
River Bank Protection Design, South Bank Upstream of Pima Freeway, Bank Sta 33+00 to
73+00." The SLA model, which includes channelization between McClintock Drive to
approximately 4000 feet east of the Red Mountain/Price Freeway Traffic Interchange, also
includes updated topographic information based on field observations, and ADOT topographic
mapping along the south bank of the Salt River. Encroachments (ET records) were added to
that model to reflect the proposed Red Mountain Freeway bank protection.

The downstream starting water-surface elevation used in the design condition model was
obtained from the analysis performed by CRSS Civil Engineers, Inc. in the report titled " Salt
River Hydraulic Design Grade Control No. 4 to McClintock Drive Bridge.

Construction of Roosevelt Dam will reduce the 100-year peak discharge of the Salt River at
Country Club Drive from 220,000 cfs to approximately 160,000 cfs.

The Salt River hydraulic model (HEC-2) developed for this project indicates that the Country
Club Drive/Red Mountain Freeway T.I. will be within the 100-year floodplain in the pre-
Roosevelt 100-year flood event (220,000 cfs flow in the Salt River). However, this flooding is
primarily ponded, non-effective flow. The depth of ponding in the T.l. is approximately 1 foot.

In the post-Roosevelt 100-year flood event (160,000 cfs), however, the HEC-2 model indicates
that the Country Club Driver T.I. will not be within the 100-year floodplain.

The Sait River bank protection for the proposed project ends west of Country Club Drive.
The protection was designed in accordance with FCDMC criteria (220,000 cfs design storm
plus freeboard). When constructed, this location will be the eastern end of the FCDMC
maintained protection for the south bank of the Salt River. Extension of the Salt River south
bank protection to the east does not appear to be required for construction of future phases
of the Red Mountain Freeway.

Preliminary discussions with ADOT drainage personnel indicate that a 100-year flood event

design based on a peak discharge of 160,000 cfs is reasonable for this project. This
fundamental assumption eliminates the issue of backwater effects at Country Club Drive.
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Table X summarizes the 10-year and 100-year water-surface elevation for pre and post-
Roosevelt Dam improvements, respectively, along the project construction limits.

Table X

100-Year and 10-Year Design Salt River Water Surface Elevations

SR202L HEC-2 CSA lOO-Y:?tl)' WSE 10-Ye(af:)WSE
Cst. Centerline | Cross Section | Control Line

Station Number Station | 220,000 cfs | 160,000 cfs | 93,000 cfs
510+00 226.99 7+95.72 1205.76 1204.84 1201.56
516+00 227.08 14+08.54 1207.77 1205.42 1202.64
519+00 227.18 17+14.61 1212.10 1209.40 1205.80
526+00 227.27 24+28.60 1213.87 -1211.07 1207.25
530+00 227.37 28+39.28 1215.21 1212.23 1208.11
534400 227.46 N/A 1215.64 1212.53 1208.46

The bank stabilization will be constructed in accordance with the existing 404 Permit (PDN
NO. 954-0579-LSF). Construction activities within the "Waters of the U.S." will be limited to

those locations specified in the permit.

Additionally, the new right-of-way for the Red

Mountain Freeway was defined to limit the contractor’s activities within the "Waters of the
U.S." to those areas defined in the permit.
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Final Drainage Plans
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EXHIBIT I
HEC-1 Schematic Diagram
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EXHIBIT Wl

Soils Map
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EXHIBIT IV

Roadway Drainage Area Map
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APPENDIX A
Phase lIl HEC-1 Analysis
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FRhRE R dh R e r R hd R TR erd e w e ddddird

* -
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
VERSION 4.0.1E » * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/16/96 TIME 08:12:19 * * (916) 551-1748 *
* * » *
B L T S T 2 2 e L L g Y

X X OO0 XXXXX X

X X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

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

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

VOO ~NOWV W =

19
20
21
22

24
25
26

a7
28

30
3
32

33
35
37
38
39
40

41
42

HEC-1 INPUT
ID....... Teeavenae 2....... K J [ TR 5.c...an (- TR Teeeonan B....... Devennn 10
ID  RED MOUNTAIN FREEWAY DRAINAGE ANALYSIS
ID PHASE IIl - MCKELLIPS ROAD TO COUNTRY CLUB DRIVE
ID  100-YEAR, 24-HOUR STORM
ID  HEC-1 HYPOTHETHICAL RAINFALL DISTRIBUTION
ID  RAINFALL DEPTHS IN PH RECORD BASED ON PREFRE OUTPUT
ID  CLARK UNIT HYDROGRAPH
ID GREEN-AMPT SOIL LOSS PARAMETERS
ID  NORMAL DEPTH CHANNEL ROUTING
ID IN GENERAL, URBANIZED AREAS IN THE CITY OF MESA BUILT BETWEEN 1973
ID AND 1987 WERE DESIGNED TO RETAIN THE 50-YEAR, 24-HOUR RAINFALL; FROM 1987
ID TO PRESENT, THE RETENTION REQUIREMENT IS THE 100-YEAR, 2-HOUR RAINFALL.
ID DIVERSIONS ALONG MAJOR STREETS WERE ESTIMATED BASED ON AS-BUILT ROADWAY
ID AND STORM DRAIN PLANS, STORM DRAIN STUDY REPORTS, AND FIELD INSPECTION.
ID ** FLOW TAKEN ACROSS RED MOUNTAIN FREEWAY AT CP 65C **
ID FREEWAY CONTRIBUTING AREA ADDED AT MCKELLIPS AND COUNTRY CLUB DRIVE BASINS
ID  FILENAME: RMP3_FWY.DAT
IT 2 720
10 5
*DIAGRAM
KK 10s
KM  RUNOFF FROM SUBBASIN 10 -
BA .868
PH .M 1.41 2.38 2.59 2.73 3.00 3.30 3.60
LG 47 .25 4.9 .53 1
uc 5.395 5.350
UA 0 3 5 8 12 20 43 e 90 96
UA 100
KK 11R
KM  ROUTE 10S TO 35C
RS 16 FLOW -1
RC .035 .030 .035 6000 .0030
RX 0 1 101 109 119 127 227 228
RY 103 100 99 97 97 9 100 103
KK 308
KM  RUNOFF FROM SUBBASIN 30
BA 1.411
LG .48 15 7.5 .09 1
UC 5.693 4.256
UA 0 3 5 8 12 20 43 4] 90 96
UA 100
KK 35C
KM COMBINE 11C AND 30S
HC 2
KK 36R
KM  ROUTE 35C TO 45C
RS 12 FLOW -1
RC .035 .030 .035 4800 .0025
RX 0 1 101 109 169 177 277 278
RY 103 100 9 97 97 99 100 103
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49
50
51
52
53
54
55

56
57
58

59
60
61
62
63

65

67

69
70
7

JIFANAN

81

RRRER

87

89
90
91
92
93
94

HEC-1 INPUT PAGE
ID....... LR 2eeennns K P bovenen. 5....... [- PRI Teenn.. 8....... Q... 10
KK 40s
KM RUNOFF FROM SUBBASIN 40
BA .27
LG .50 .15 9.6 .04 0
uc 3.785 4.248
UA 0 3 5 8 12 20 43 I£] 90 96
UA 100
KK 45C
KM  COMBINE 36R AND 40S
HC 2
KX 20s
KM RUNOFF FROM SUBBASIN 20
BA .108
LG 4 .15 8.5 .09 14
uc .603 .830
UA 0 5 16 30 65 (4 84 90 94 97
UA 100
KK 21R
KM  ROUTE 20S TO 55C
RS 60 FLOW -1
RC .040 .040 .040 5800 .0022
RX 0 1 101 102 352 353 503 504
RY 103 100 99 98 98 99 99 110
KK 50s
KM RUNOFF FROM SUBBASIN 50
BA .489
LG .14 .15 8.5 .08 14
uc .840 .670
UA 0 5 16 30 65 7 84 90 9% 97
UA 100
KK 55¢C
KM COMBINE 21R AND 50S
HC 2
KK 56R
KM  ROUTE 55C TO 65C
RS 12 FLOW -1
RC .040 .040 .040 3000 .0037
RX 0 1 101 102 352 353 503 504
RY 103 100 9 98 98 99 99 110
KK 608
KM RUNOFF FROM SUBBASIN 60
BA .115
LG .2 .16 7.0 .13 29
uc 344 247
UA 0 5 16 30 65 77 84 90 94 97
UA 100
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8288

100
101
102
103
104
105

106
107
108
109
110
m
12

13
114
115

116
117
118
119
120
1221

122
123
124
125
126
127
128

129
130
131
132
133

134
135
136
137
138
139
140
141

ID....... Teeeenns r-JSP K S beeunnn. T (- TR Teeennns 8....... L 2O

KK
KM
KM
HC

KK
KM
BA
LG
uc
UA
UA

$SER

uc
UA

KK

HC

22R

RC
RX
RY

KK

BA
LG
uc
UA
UA

uc
UA
UA

HEC-1 INPUT

65C
COMBINE 56R AND 60S
CONCENTRATED RUNOFF ASSUMED TO BE ROUTED TO THE SALT RIVER
2

70s
RUNOFF FROM SUBBASIN 70
.164
4 .15 7.8 1 14
.690 .831
0 5 16 30 65 7 84 90 94
100
80s
RUNOFF FROM SUBBASIN 80
.202
.13 .15 8.1 .09 15
.630 .595
0 5 16 30 65 144 84 90 9%
100
85¢c
COMBINE 70S AND 80S
2
86R
ROUTE 85C TO 95C
27 FLOW -1
.040 .040 .040 2900 .0017
0 1 10 102 352 353 503 504
103 100 99 98 98 9 99 110
90s
RUNOFF FROM SUBBASIN 90
.068
.26 .15 8.5 .07 12
.524 .478
0 5 16 30 65 4 84 90 94
100
95¢C

COMBINE 86R AND 90S
RUNOFF ASSUMED TO BE COLLECTED IN A FUTURE DETENTION BASIN AT THE
RED MTN. FWY AND CENTER STREET

2

100s
RUNOFF FROM SUBBASIN 100
AREA REDUCED BY FWYCC SUBBASIN AREA

.039
.45 .21 6.5 .13 8
2.474 3.387
0 3 5 8 12 20 43 I¢] 90
100

10

97

97

97

96

PAGE 3




LINE

142
143
144
145
146
147
148
149

150
151
152

153
154
155
156
157
158
159
160
161
162

163
164
165
166
167
168
169
170

m
172
173
174
175
176
177
178
179
180

181
182
183
184
185
186
187

1D.

KK
KM
KM
BA
LG
uc

UA
UA

KK
KM
HC

3EEER

RS
SA
SE
SL
SS

RS
SA
SE
SL
SS

KK

BA
LG
uc
UA
UA

HEC-1 INPUT PAGE

...... I S ST SN, PPN - SRy SO . O T

FWYCC
RUNOFF FROM FREEWAY SUBBASIN (MAINLINE AND COUNTRY CLUB RAMP D)
RED MTN FREEWAY FROM CENTER STREET TO COUNTRY CLUB DRIVE
.034
072 .15 7.8 .13 56.3
A7 .227
0 5 16 30 65 77 84 90 9% 97
100

100C
COMBINE 100S AND FWYCC
2

BASIN1
RESERVOIR ROUTE OF DETENTION BASIN AT S.E. COUNTRY CLUB DRIVE USING 12"
OUTLET PIPE ORIFICE FLOW. INLET ASSUMED TO BE ORIFICE CONTROL SECTION
DUE TO INLET CONFIGURATION AND 24" STORM DRAIN CONNECTION.
3
1 STOR -1 0
0 0.028 0.915 2.182 2.880 2.880

1206.3 1207 1209 1211 1213 1215 -

1207.3 0.785 0.62 0.5

1211.2 4 3.2 1.5

FWYCCA
RUNOFF FROM FREEWAY SUBBASIN (MAINLINE AND COUNTRY CLUB RAMP B)
RED MTN FREEWAY FROM 522+80 TO COUNTRY CLUB DRIVE

.009
.082 .15 7.0 .10 36.1
116 L1464
0 5 16 30 65 4 84 %0 9% 97
100
BASN1A

RESERVOIR ROUTE OF DETENTION BASIN AT S.W. COUNTRY CLUB DRIVE USING 12"
OUTLET PIPE ORIFICE FLOW. INLET ASSUMED TO BE ORIFICE CONTROL SECTION
DUE TO INLET CONFIGURATION AND 24" STORM DRAIN CONNECTION.
3
1 STOR -1 0

0.01 0.400 0.600 0.800 1.090 1.260 1.450

1206 1207 1208 1209 1210 121 1212

1207 0.785 0.62 0.5

1208.5 4 3.2 1.5
1108
RUNOFF FROM SUBBASIN 110
.130 )
.36 15 7.8 .09 7
2.822 2.997
0 3 5 8 12 20 43 s 90 96
100



LINE

188
189
190
191
192
193
194

195
196
197
198
199
200

201
202
203
204
205
206
207

208
209
210
21
212
213

214
215
216

217
218
219

220
22
222
223
224
225

226
227
228
229
230
231
232

HEC-1 INPUT
ID....... Toveeeen ecennne K A [ . 5.0..... [ TP [ 8.cunn.. Pueennn
KK 120s
KM RUNOFF FROM SUBBASIN 120
BA .030
LG .12 .25 4.2 .50 34
uc .107 .026
UA 0 5 16 30 65 77 84 90 94
UA 100
KK 121R
KM ROUTE 120S TO 135C
RS 2 FLOW -1
RC .030 .016 .030 1250 .0152
RX 0 0.1 30 30.1 74 74.1 104 104.1
RY 102 100 99 98.7 98.7 99 100 102
KK 130s
KM  RUNOFF FROM SUBBASIN 130
BA .028
LG .12 .19 6.7 .15 32
uc 214 .209
UA 0 5 16 30 65 77 8 - 9 94
UA 100
KK  130RT
KM  UNKNOWN STORM RETENTION IN SUBBASIN 130
RS 1 STOR 0
sV 0 3 3
SE 99 100 105
SS 100 100 2.63 1.5
KK 135¢C
KM  COMBINE 121R AND 130RT
HC 2
KK 136C
KM  COMBINE 135C AND 110S
HC 2
KK 137R
KM ROUTE 136C WEST ON MCKELLIPS ROAD
RS 5 FLOW -1
RC .030 .016 .030 1400 .0026
RX 0 0.1 50 50.1 18 118.1 168 169
RY 102 99.5 9 98.6 98.6 99 99.5 102
KK 140s
KM  RUNOFF FROM SUBBASIN 140
BA .015
LG .07 .15 9.6 .04 85
uc .126 2151
UA 0 5 16 30 65 7 84 90 9%
UA 100

10

97

97

97

PAGE 5




LINE

233

235

236
237
238
239
240
261

2462
243
244
245
246
247
248

249
250
251
252
253
254

255
256
257

258
259
260
261
262
263
264

265
266
267

268
269
270
271
272
273

HEC-1 INPUT PAGE
ID....... L 2acnnnnn K P boveuen. 5....... [- JOR Toernnne 8....... L 2P 10
KK 145¢C
KM  COMBINE 137R AND 140S
HC 2
KK 146R
KM ROUTE 145C TO 155C
RS 2 FLOW -1
RC .030 .016 .030 500 .0008
RX 0 0.1 50 50.1 118  118.1 168 169
RY 102 99.5 9 98.6 98.6 99 99.5 102
KK 1508
XM  RUNOFF FROM SUBBASIN 150
BA .084
LG N .15 7.8 .09 43
uc .305 .259
UA 0 5 16 30 65 77 84 90 94 97
UA 100
KK  150RT
KM  FIELD-ESTIMATED RETENTION IN SUBBASIN 150
RS 1 STOR 0
sV 0 3 3
SE 97.5 100 105
SS 100 200 2.63 1.5
KK 155¢C
KM  COMBINE 146R AND 150S
HC 2
KK 1708
KM  RUNOFF FROM SUBBASIN 170
BA .007
LG .07 .16 7.0 .11 85
uc .105 .125
UA 0 5 16 30 65 77 84 90 94 97
UA 100
KK 175¢C
KM  COMBINE 155C AND 170S
HC 2
KK 176R
KM  ROUTE 175C TO 165C
RS 2 FLOW -1
RC .030 .016 .030 650 .00M
RX 0 0.1 50 50.1 118 118.1 168 169
RY 102 99.5 99 98.6 98.6 9 99.5 102



LINE

274
275
276
277
278
27
280

281
282
283
284
285
286
287

288
289

91
292
293
294

296
297

300
301
302
303

304
305
306

307
308
309
310
311

312
313
314
315
316
317
318

1D..

KK
KM
BA
LG

uc
UA
UA

KK
KM
BA
LG
uc
UA
UA

KK
KM
BA
LG
uc

UA
UA

KK
KM
HC

KK
KM
RS
RC
RX
RY

KK
KM
HC

KK
KM
DT
DI
DQ

KK
KM
BA
LG
uc

UA
UA

HEC-1 INPUT
..... P . TR /- J T . PP ST TN - PP - S [
160s
RUNOFF FROM SUBBASIN 160
.014
.10 .16 7.0 .13 54
.146 .154
0 5 16 30 65 7 84 90 9% 97
100
180s
RUNOFF FROM SUBBASIN 180
.028
.12 .15 7.1 .13 35
244 .228
0 5 16 30 65 7 84 90 9% 97
100
1858
RUNOFF FROM SUBBASIN 185
.056
.12 .25 5.5 .25 35
.240 147 -
0 5 16 30 65 7 84 90 9% 97
100
186C
COMBINE 180S AND 185S
2
187R
ROUTE 186C TO 165C
5 FLOW -1
.016 .030 .016 1350 .0004
0 0.1 50 50.1 114 1141 164 165
102 99.5 99 98.6 98.6 9 99.5 102
165¢C
COMBINE 176R, 160S, AND 187R
3 -390
1650V
DIVERT 44 PERCENT OF FLOW SOUTH ON MESA DRIVE
1650V
0 2000
0 880
190s
RUNOFF FROM SUBBASIN 190
.012
.10 .25 5.2 .27 47
.197 .280
0 5 16 30 65 4 84 90 94 97
100

PAGE 7




LINE

319
320
321

322
323
324
325
326
327

328
329
330
331
332
333
334

335
336
337
338
339
340

341
342
343

344
345
346
347
348
349
350

351
352
353

354
355
356
357
358
359

HEC-1 INPUT PAGE
IDoee.... Toveenn. 2ovenn.. 3....... bouen... Seeennee (- TR Teeennn 8....... 9...... 10
KK 195¢C
KM COMBINE 165C AND 190S
HC 2
KK 196R
KM  ROUTE 195C TO 205C
RS 3 FLOW -1
RC .030 016 .030 1000 .0015
RX 0 0.1 50 50.1 118  118.1 168 169
RY 102 99.5 99 98.6 98.6 99 99.5 102
KK 200s
KM  RUNOFF FROM SUBBASIN 200
BA .048
LG .10 .15 7.8 .10 54
uc .226 .198
UA 0 5 16 30 65 44 84 90 9% 97
UA 100
KK  200RT
KM  UNKNOWN STORM RETENTION IN SUBBASIN 200
RS 1 STOR 0
sV 0 6 6
SE 95.5 100 105
SS 100 450 2.63 1.5
KK 205C
KM  COMBINE 196R AND 200S
HC 2
KK 2208
KM  RUNOFF FROM SUBBASIN 220
BA .019
LG .10 .15 9.6 .05 54
uc .206 .238
UA 0 5 16 30 65 144 84 90 %% 97
UA 100
KK 225¢C
KM  COMBINE 205C AND 220S
HC 2
KK 226R
KM  ROUTE 225C TO 245C
RS 2 FLOW -1
RC .030 .016 .030 950 .0021
RX 0 0.1 50 50.1 118  118.1 168 169
RY 102 99.5 99 98.6 98.6 99 99.5 102



HEC-1 INPUT PAGE 9

LINE IDeeenee. D F ; bueennn. T Bueennnn 7 A B....... T 10
360 KK 210s

361 KM  RUNOFF FROM SUBBASIN 210

362 BA  .046

363 LG .08 .15 9.6 .04 75

364 uc .23 .281

365 UA 0 5 16 30 65 77 8 9 9% 97
366 UA 100

367 KK 230s

368 KM  RUNOFF FROM SUBBASIN 230

369 BA  .029

370 LG .10 .15 9.6 .05 54

37 U .220 .21

372 UA 0 5 16 30 65 77 8 90 % 97
373 UA 100

3% KK 240s

375 KM RUNOFF FROM SUBBASIN 240

376 BA  .012

377 LG .07 .15 9.6 .04 85

378 e 117 13 -

379 UA 0 5 16 30 65 77 8 90 9% 97
380 UA 100

381 KK 245C

382 KM COMBINE 226R, 210S, 230S, AND 240S

383 HC 4

384 KK 246R

385 KM ROUTE 245BC TO 255C

386 RS 1 FLOW -1

387 RC .030 .06 .030 600 .0035

388 RX 0 0.1 50  50.1 118 118.1 168 169

389 RY 102 99.5 9 98.6 98.6 9 9.5 102

390 KK 250s

391 KM  RUNOFF FROM SUBBASIN 250

392 BA  .018

393 LG .07 .15 9.6 .04 85

39 uc  .107  .082

395 UA 0 5 16 30 65 77 84 90 9% 97
39 UA 100

397 KK 255C

398 KM COMBINE 246R AND 250S

399 HC 2

400 KK 256R

401 KM ROUTE 255C TO 265C

402 RS 5  FLOW -1

403 RC .030 .016 .030 2000 .0019

404 RX 0 0.1 50  50.1 118 118.1 168 169

405 RY 102 99.5 9 98.6 98.6 99 99.5 102




LINE

406
407
408
409
410
411
412

413
414
415
416
417
418

419
420
421

422
423
424
425
426

427
428
429
430
431
432

433
434
435
436
437
438
439
440

441
442
443

444
445
446
447
448
449
450

HEC-1 INPUT
ID....... ) I 2ecennne K boven.n.. 5.000... [ PR Tevavnnn 8....... Duennnn 10
KK 260s
KM  RUNOFF FROM SUBBASIN 260
BA 14
LG .09 .15 9.6 .05 56
uc .297 .250
UA 0 5 16 30 65 I44 84 90 9% 97
UA 100
KK 260RT
KM S50-YEAR, 24-HOUR RETENTION IN SUBBASIN 260
RS 1 STOR 0
sV 0 16 16
SE 96 100 105
SS 100 420 2.63 1.5
KK 265C
KM  COMBINE 256R AND 260RT
HC 2
KK 265DV
KM  DIVERT 70 PERCENT OF FLOW SOUTH ON COUNTRY CLUB DRIVE -
0T 2650V
DI 0 2000
DQ 0 1400
KK 266R
KM  ROUTE 265C TO 275C
RS 10 FLOW -1
RC .030 .016 .030 2450  .0065
RX 0 0.1 50 50.1 118 118.1 168 169
RY 102 99.5 99 98.6 98.6 99 99.5 102
KK 2708
KM  RUNOFF FROM SUBBASIN 270
KM  AREA REDUCED BY FWYCC SUBBASIN AREA
BA .056
LG .09 .15 7.1 N 41
uc .203 .155
UA 0 5 16 30 65 77 84 90 9% 97
UA 100
KK 274C1
KM  COMBINE 266R AND 270S
HC 2
KK FWYMC
KM  RUNOFF FROM CONTRIBUTING FREEWAY AREAS TO MCKELLIPS BASIN
BA .012
LG .068 .15 7.0 .10 64
uc .069 .074
UA 0 5 16 30 65 7 84 90 94 97
UA 100

PAGE 10



LINE

451
452
453

454
455
456
457
458
459

461
462

10.

KK
KM
HC

KK
KM
KM
KO
RS
SA
SE
sQ
SE
2z

HEC-1 INPUT

...... L . Y R J N . ) S N T |

274C2
COMBINE 274C1 AND FWYMC
2

BASIN2

RESERVOIR ROUTE OF OUTFALL DETENTION BASIN AT McKELLIPS ROAD
2-48" OUTLET PIPES W/ 10-YR SALT RIVER TAILWATER CONDITIONS
3
1 STOR -1 0
0 0.061 0.413 0.606

1200 1201 1202 1206
0 20 40 80 160 200

1200 1202.53 1202.62 1202.97 1204.38 1205.45

PAGE 11




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
19 10s
v
v
27 11R
33 . 308
40 K 1 o
v
v
43 36R
49 . 40s
56 45C..cennnnan..
59 . 208
v
v
66 21R
72 . . 508
79 . 55C..cccieennns
v
. v
82 . 56R
88 . - 60s
95 - 65C.....cvven..
99 . . 70s
106 . . . 80s
113 - . 85C............
v
B . v
116 . . B6R
122 . . . 90S

129 . . 7] ST



134

142

150

153

163

171

181

188

195

201

208

214

217

220

226

233

242

249

255

258

265

100s

FWYCC
100C...ccuvennnn
v
v
BASIN1
FWYCCA
v
v
BASN1A

110s
. 1208
v
v
21R
135¢C
136C............
v
v
137R
140s
145C..cnaa.....
v
v
146R
1508
v
v
150RT
155C...cncnnn.ts
. 170s
175C.cnanaaa....




268

274

281

288

298

304

309
307

312

319

322

328

335

341

344

351

354

360

367

374

381

384

176R
1608
180s
1855
1B6C..eennnnnens
v
v
187R
165C. e eneenreeeneneenes
R > 1650V
1650V
190s
195C. cenennnnn.
v
v
196R
200s
. v
v
200RT
205C...cuennnnn.
2208
225C..cucunnnn..
v
v
226R
2105
. 2308
2408
2U5C. ettt e
v
v
2468



390 . . 2508
397 . . 255C.cenarennnes
400 . . 256R

406 I I Z . : : 260

413 . . . . . . 260RT

419 . . . . . 265C............

424 - . . . ammmsmm- > 2650V
422 - - . . - 265DV

427 . . . 266R

433 . 2708

) ) . ) i, )

w ) ) ) ) ) — ®
451 . . . 274Cé ...........

454 - . . . . BASIN2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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- * - *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/16/96 TIME 08:12:19 * * (916) 551-1748 *
- * * -
B S T L L T LTy B L T T )

RED MOUNTAIN FREEWAY DRAINAGE ANALYSIS

PHASE 111 - MCKELLIPS ROAD TO COUNTRY CLUB DRIVE

100-YEAR, 24-HOUR STORM

HEC-1 HYPOTHETHICAL RAINFALL DISTRIBUTION

RAINFALL DEPTHS IN PH RECORD BASED ON PREFRE OUTPUT

CLARK UNIT HYDROGRAPH

GREEN-AMPT SOIL LOSS PARAMETERS

NORMAL DEPTH CHANNEL ROUTING

IN GENERAL, URBANIZED AREAS IN THE CITY OF MESA BUILT BETWEEN 1973

AND 1987 WERE DESIGNED TO RETAIN THE 50-YEAR, 24-HOUR RAINFALL; FROM 1987
TO PRESENT, THE RETENTION REQUIREMENT IS THE 100-YEAR, 2-HOUR RAINFALL.
DIVERSIONS ALONG MAJOR STREETS WERE ESTIMATED BASED ON AS-BUILT ROADWAY
AND STORM DRAIN PLANS, STORM DRAIN STUDY REPORTS, AND FIELD INSPECTION.
** FLOW TAKEN ACROSS RED MOUNTAIN FREEWAY AT CP 65C **

FREEWAY CONTRIBUTING AREA ADDED AT MCKELLIPS AND COUNTRY CLUB DRIVE BASINS
FILENAME: RMP3_FWY.DAT

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 720 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 2358 ENDING TIME
[CENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 23.97 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

dedrde deddr wekd AWd Wl s Wb drdrd drk At ek ek dededr derde e i st el e el ded ke e e dedr derd W el s derdr el el deiee

e dr vy de s e W sl o
* *

153 KK * BASIN1 *

* w



157 kO

158 RS

159 SA

160 SE

161 sL

162 SS

i

PEAK FLOW

drdrdrdedrdrirdrdr it o

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

3
0
0.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS
ITYP
RSVRIC
X

AREA

ELEVATION

STOR
-1.00
0.00

0.0

1206.30

LOW-LEVEL QUTLET

ELEVL
CAREA
coaL
EXPL

SPILLWAY
CREL
SPWID
Coaw
EXPW

STORAGE 0.00
ELEVATION 1206.30

OUTFLOW 0.00
ELEVATION 1206.30

OUTFLOW 7.95
ELEVATION 1211.26

STORAGE 0.00
OUTFLOW 0.00
ELEVATION 1206.30

STORAGE 1.61
QUTFLOW 6.14
ELEVATION 1209.78

STORAGE 9.10
OUTFLOW 43.04
ELEVATION 1213.10

hew

1207.30
0.79
0.62
0.50

1211.20
4.00
3.20
1.50

0.01
1207.00

0.00
1207.30

8.92
1211.39

0.01
0.00
1207.00

3.5
7.51
1211.00

10.71
59.36
1213.66

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES

TYPE OF INITIAL CONDITION
INITIAL CONDITION
WORKING R AND D COEFFICIENT

0.0 0.9 2.2 2.9 2.9
1207.00 1209.00 1211.00 1213.00 1215.00
ELEVATION AT CENTER OF OUTLET
CROSS-SECTIONAL AREA

COEFFICIENT
EXPONENT OF HEAD

SPILLWAY CREST ELEVATION
SPILLWAY WIDTH

WEIR COEFFICIENT
EXPONENT OF HEAD

ek

COMPUTED STORAGE-ELEVATION DATA

0.74 3.75 8.79 14.55
1209.00 1211.00 1213.00 1215.00

COMPUTED OUTFLOW-ELEVATION DATA

2.77 3.05 3.39 3.82 4.37
1207.80 1207.91 1208.05 1208.26 1208.55

11.14 15.15 21.46 30.58 43.04
1211.59 1211.86 1212.20 1212.62 1213.10

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.02 0.10 0.13 0.17 0.25
0.00 2.77 3.05 3.39 3.82
1207.30 1207.80 1207.91 1208.05 1208.26
4.19 4.32 4.61 5.08 5.74
7.7 7.95 8.91 11.14 15.15

1211.20 1211.26 1211.39  1211.59 1211.86
12.53 14.55
80.06 105.65
1214.30  1215.00

*hrh ki

HYDROGRAPH AT STATION  BASIN?

TIME

MAXIMUM AVERAGE FLOW

5.1
1209.01

59.36
1213.66

0.40
4.37
1208.55

6.61
21.46
1212.20

6.4
1209.78

80.06
1214.30

0.74
5.09
1209.00

7.72
30.58
1212.62

.n
1211.20

105.65
1215.00

0.75
5.11
1209.01

8.7
40.23
1213.00



(CFS)

(HR) 6-HR
15.93 (CFS) 8.
(INCHES) 0.959

(AC-FT) 4.

PEAK STORAGE TIME

(AC-FT)

PEAK STAGE
(FEET)
1211.14

WeAwr Ak R gkl Akl drdedr Wbl e ekl sk sk drded ek ek et e el el e el el e el el e el e el e e e Wl e

171 KK

175 KO

176 RS

177 SA

178 SE

179 sL

180 SS

(HR) 6-HR
15.87 4.
TIME

(HR) 6-HR
15.93 1211.02

CUMULATIVE AREA =

P
* *
* BASN1A *
* *

e drdedr dewr drwrdr e ol

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 0.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

24-HR 72-HR 23.97-HR

4. 4. 4.

1.975 1.975 1.97

8. 8. 8.
MAXIMUM AVERAGE STORAGE

24-HR 72-HR 23.97-HR

2. 2. 2.
MAXIMUM AVERAGE STAGE

24-HR 72-HR 23.97-HR

1209.03 1209.03 1209.03

0.07 sa Ml

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NSTPS 1 NUMBER OF SUBREACHES
1TYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
AREA 0.0 0.4 0.6 0.8 1.1 1.3 1.5
ELEVATION 1206.00 1207.00 1208.00 1209.00 1210.00 1211.00 1212.00

LOW-LEVEL OQUTLET

ELEVL 1207.00
CAREA 0.79
coaL 0.62
EXPL 0.50
SPILLWAY
CREL 1208.50
SPWID 4.00
coaw 3.20
EXPW 1.50
STORAGE 0.00 0.16
ELEVATION 1206.00 1207.00
OUTFLOW 0.00 0.00

ELEVATION AT CENTER OF OUTLET
CROSS-SECTIONAL AREA
COEFFICIENT

EXPONENT OF HEAD

SPILLWAY CREST ELEVATION
SPILLWAY WIDTH

WEIR COEFFICIENT
EXPONENT OF HEAD

ik

COMPUTED STORAGE-ELEVATION DATA

0.65 1.35 2.29 3.47 4.82
1208.00 1209.00 1210.00 1211.00 1212.00

COMPUTED OUTFLOW-ELEVATION DATA

2.70 2.87 3.08 3.32 3.59 3.92

4.30

4.78



ELEVATION

OUTFLOW
ELEVATION

STORAGE
OUTFLOW
ELEVATION

STORAGE
OUTFLOW
ELEVATION

STORAGE
OQUTFLOW
ELEVATION

ekl

PEAK FLOW TIME
(CFS) (HR)
5. 12.57

PEAK STORAGE TIME
(AC-FT) (HR)
1. 12.57

PEAK STAGE TIME
(FEET) (HR)
1208.47 12.57

1206.00

5.12
1208.57

0.00
0.00
1206.00

1.03
5.12
1208.57

3.47
58.40
1211.00

e

1207.00

6.18
1208.69

6.16
0.00
1207.00

1.12
6.17
1208.69

3.94
70.16
1211.36

i

1207.48 1207.54 1207.62 1207.72 1207.85

8.40 12.21 18.05 26.33 37.49
1208.88 1209.14 1209.45 1209.84 1210.28

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.37 0.40 0.44 0.50 0.56
2.70 2.87 3.08 3.32 3.59
1207.48 1207.54 1207.62 1207.72 1207.85

1.26 1.35 1.46 1.74 2.12
8.40 10.05 12.21 18.05 26.33
1208.88 1209.00 1209.14 1209.45 1209.84

4.82
92.54
1212.00

_hrd ik

HYDROGRAPH AT STATION  BASN1A

(CFS)
(INCHES)
(AC-FT)

6-HR

2.383
1.

6-HR

6-HR
1207.56

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR 72-HR 23.97-HR -
1. 1. 1.

2.637 2.637 2.637
1. 1. 1.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR 23.97-HR
0. 0. 0.

MAXIMUM AVERAGE STAGE

24-HR 72-HR 23.97-HR
1207.15 1207.15 1207.15
0.01 sa MI

1208.01

51.95
1210.79

0.65
3.9
1208.00

2.29
30.28
1210.00

1208.22

70.16
1211.36

0.79
4.30
1208.22

2.61
37.49
1210.28

1208.50

92.54

1212.00 ‘

0.98
4.78
1208.50

3.21
51.95
1210.79

el dkdrdk dedrdr ek Wbl i i e e e el ek el e i el e e drdewr e b Wi deirde dedrde Wt dedek el el debdr dedrr e el et

el drird i i i

*

*

454 KK * BASINZ *

*

*

Rhirdewdrdrird i s
457 KO OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL 0.
HYDROGRAPH ROUTING DATA

458 RS STORAGE ROUTING
NSTPS 1
1TYP STOR
RSVRIC -1.00

X

459 SA

AREA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

0.00 WORKING R AND D COEFFICIENT

0.0

0.1 0.4 0.6




460 SE ELEVATION 1200.00 1201.00 1202.00 1206.00
461 sQ DISCHARGE 0. 20. 40. 80. 160. 200.
462 SE ELEVATION 1200.00 1202.53 1202.62 1202.97 1204.38 1205.45
ek
COMPUTED STORAGE-ELEVATION DATA

STORAGE 0.00 0.02 0.23 2.26
ELEVATION 1200.00 1201.00 1202.00 1206.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.02 0.23 0.46 0.50 0.65 1.34 1.93 2.26

OUTFLOW 0.00 79N 15.81 20.00 40.00 80.00 160.00 200.00 220.56
ELEVATION 1200.00 1201.00 1202.00 1202.53 1202.62 1202.97 1204.38 1205.45 1206.00

*hwr e L 24 4 ik Wi

HYDROGRAPH AT STATION  BASINZ

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 23.97-HR -
176. 12.23 (CFS) 43, 13. 13. 13.
(INCHES) 0.528 0.623 0.623 0.623
(AC-FT) 21. 25. 25. 25.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 23.97-HR
2. 12.23 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 23.97-HR
1204 .82 12.23 1202.23 1200.80 1200.80 1200.80

CUMULATIVE AREA = 0.76 sQ MI



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

10s

11R

308

35C

36R

408

45C

208

21R

508

55C

56R

65C

70s

80s

8s5¢c

86R

90s

95C

100s

FWYCC

100C

BASIN1

FWYCCA

BASN1A

1108

1208

121R

PEAK
FLOW

90.

417.

1.

103.

542.

544.

536.

252.

592.

162.

253.

414.

408.

100.

462.

1.

87.

42.

135.

125.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

16.40

16.83

16.60

16.67

16.93

15.27

16.87

12.50

13.80

12.57

12.57

12.83

12.23

12.77

12.53

12.43

12.47

12.87

12.37

12.83

14.20

12.13

12.13

15.93

12.10

12.57

14.43

12.03

12.07

RUNOFF

AVERAGE
6-HOUR

68.

68.

202.

269.

269.

45.

305.

26.

26.

118.

143.

143.

28.

171.

38.

49.

87.

87.

16.

103.

SUMMARY

FLOW FOR MAXIMUM PERIOD

24-HOUR

20.

20.

59.

13.

92.

31.

37.

37.

45.

10.

13.

72-HOUR

20.

20.

59.

13.

92.

45.

10.

13.

BASIN
AREA

0.87

0.87

1.41

2.28

2.28

0.28

2.56

0.49

0.60

0.60

0.12

0.71

0.20

0.37

0.37

0.07

0.43

0.04

0.03

0.07

0.07

0.01

0.01

0.13

0.03

0.03

MAX TMUM
STAGE

98.72

98.32

98.91

98.98

1211.14

1208.47

TIME OF
MAX STAGE

16.83

16.93

13.80

12.83

12.87

15.93

12.57

12.07




HYDROGRAPH

ROUTED TO

2 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

3 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

1308

130RT

135C

136C

137R

1408

145¢C

146R

150s

150RT

155¢

1708

175¢C

176R

187R

165C

1650V

1650V

190s

196R

200s

200RT

205¢C

220s

225C

226R

210s

230s

21.

125.

126.

109.

153.

139.

190.

190.

327.

2.

342.

330.

43.

156.

222.

191.

528.

232.

296.

26.

316.

303.

128.

303.

333.

320.

106.

76.

12.17

12.60

12.07

12.07

12.17

12.10

12.17

12.23

12.20

12.20

12.23

12.10

12.23

12.30

12.10

12.17

12.13

12.17

12.37

12.33

12.33

12.33

12.17

12.30

12.40

12.17

12.63

12.40

12.17

12.40

12.47

12.17

12.17

29.

33.

33.

22.

18.

51.

52.

52.

13.

20.

20.

33.

42.

45.

45.

13.

47.

52.

52.

10.

10.

16.

16.

22.

10.

12.

13.

13.

14.

15.

15.

10.

10.

22.

10.

12.

13.

13.

14.

15.

15.

0.03

0.03

0.06

0.19

0.19

0.01

0.20

0.20

0.08

0.08

0.29

0.01

0.29

0.29

0.01

0.03

0.06

0.08

0.08

0.39

0.39

0.39

0.01

0.40

0.40

0.05

0.05

0.45

0.02

0.47

0.47

0.05

0.03

100.28 12.60
99.12 12.17
99.42 12.23
100.48 12.60
99.77 12.30
99.91 12.37
99.64 12.40
100.12 12.63
99.58 12.47



HYDROGRAPH AT 240S 41.  12.10 4. 1. 1. 0.01

4 COMBINED AT 245C 438. 12.43 77. 23. 23. 0.56

ROUTED TO 246R 433.  12.47 77. 23. 23. 0.56 99.61 12.47 ‘
HYDROGRAPH AT 2508 72. 12.07 6. 2. 2. 0.02

2 COMBINED AT 255C 445. 12.47 82. 25. 25. 0.58

ROUTED TO 256R 433. 12.60 82. 25. 25. 0.58 99.77 12.60
HYDROGRAPH AT 260s 268. 12.20 33. 9. 9. 0.1

ROUTED TO 260RT 25. 13.10 4. 1. 1. 0.1 100.07 13.10

2 COMBINED AT 265¢C 433. 12.60 85. 26. 26. 0.69

DIVERSION TO 2650V 303. 12.60 60. 18. 18. 0.69

HYDROGRAPH AT 2650V 130. 12.60 26. 8. 8. 0.69

ROUTED TO 266R 129. 12.70 26. 8. 8. 0.69 99.03 12.70
HYDROGRAPH AT 2708 166. 12.13 15. 4. 4. 0.06

2 COMBINED AT 274C1 176.  12.13 40. 12. 12. 0.75

HYDROGRAPH AT FWYMC 49. 12.03 3. 1. 1. 0.01

2 COMBINED AT 274C2 212.  12.10 43. 13. 13. 0.76

ROUTED TO BASIN2 176. 12.23 43. 13. 13. 0.76 1204 .82 12.23 ‘

wa* NORMAL END OF HEC-1 ***
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i

CURRENT DATE: 09-21-1996 FILE DATE: 09-21-1996
CURRENT TIME: 15:05:14 FILE NAME: MCKELL
-------------------------- FHWA CULVERT ANALYSIS e e il
-------------------------- HY-8, VERSION 4.0 e il
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
1 f5 [ g
L INLET OUTLET CULVERT BARRELS
\Y% ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
# (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 (1200.00 1198.50 358.00 2 RCP 4.00 4.00 .012 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: MCKELL DATE: 09-21-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1202.50 0 0 0 0 0 0 0 0 1
1202.53 20 20 0 0 0 0 0 0 1
02.62 40 40 0 0 0 0 0 0 1
+¢02.77 60 60 0 0 0 0 0 0 1
1202.97 80 80 0 0 0 0 0 0 1
1203.24 100 100 0 0 0 0 0 0 1
1203.56 120 120 0 0 0 0 0 0 1
1203.94 140 140 0 0 0 0 0 0 1
1204.38 160 160 0 0 0 0 0 0 1
1204.93 180 180 0 0 0 0 0 0 1
1205.45 200 200 0 0 0 0 0 0 1
1230.00 611 611 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: MCKELL DATE: 09-21-1996
HEAD HEAD TOTAL FLOW %¥ FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
1202.50 0.00 0 0 0.00
1202.53 0.00 20 0 0.00
1202.62 0.00 40 0 0.00
1202.77 6.00 60 0 0.00
1202.97 0.00 80 0 0.00
1203.24 0.00 100 0 0.00
1203.56 0.00 120 0 0.00
1203.94 0.00 140 0 0.00
1204.38 0.00 160 0 0.00
1204.93 0.00 180 0 0.00
1205.45 0.00 200 0 0.00



2

CUPRENT DATE: 09-21-1996 FILE DATE: 09-21-1996
Clt .ENT TIME: 15:05:14 FILE NAME: MCKELL

DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
0 1202.50 0.00 2.50 O-NF 0.00 0.00 0.00 0.00 0.00 4.00

20 1202.53 1.13 2.53 1-81f 0.84 0.91 0.80 4.00 0.00 4.00

40 1202.62 1.77 2.62 1-Sif 1.21 1.31 1.59 4.00 0.00 4.00

60 1202.77 2.30 2.77 1-81f 1.49 1.62 2.39 4.00 0.00 4.00

80 1202.97 2.75 2.97 1-81f 1.75 1.88 3.18 4.00 0.00 4.00
100 1203.24 3.15 3.24 1-S1f 1.99 2.11 3.98 4.00 0.00 4.00
120 1203.56 3.53 3.56 1-Sif 2.22 2.33 4.77 4.00 0.00 4.00
140 1203.94 3.91 3.94 1-81f 2.45 2.52 5.57 4.00 0.00 4.00
160 1204.38 4 .31 4.38 4-FFt 2.69 2.70 6.37 4.00 0.00 4.00
180 1204.93 4 .73 4.93 3-M1f 2.96 2.87 7.16 4.00 0.00 4.00
200 1205.45 5.20 5.45 3-Mi1f 3.26 3.02 7.96 4.00 0.00 4.00
El. inlet face invert 1200.00 ft El. outlet invert 1198.50 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

* * * STTE DATA ***x*x*x CULVERT INVERT *hkdkkhkkhkhkhhkkdhkk

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 1200.00

OUTLET STATION (FT) 358.00

OUTLET ELEVATION (FT) 1198.50

NUMBER OF BARRELS 2

SLOPE (V-FT/H-FT) 0.0042

CULVERT LENGTH ALONG SLOPE (FT) 358.00
*kxx*x CULVERT DATA SUMMARY **kkdkkkhhhhhhkhhhhddddkkk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING’'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE



3

CURRENT DATE: 09-21-1996 FILE DATE: 09-21-1996
C. ENT TIME: 15:05:14 FILE NAME: MCKELL

CONSTANT WATER SURFACE ELEVATION

1202.50
-------------------------- ROADWAY OVERTOPPING DATA ------cc----mmcmmmmmmmeeo-
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 150.00
CREST LENGTH (FT) 100.00

OVERTOPPING CREST ELEVATION (FT) 1230.00
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APPENDIX B

Catch Basin Runoff and Inlet Calculations



RED MTN. FREEWAY PHASE lli

STP 600-8-(009)

ADOT RATIONAL METHOD
10-YEAR STORM

SC1 Project No: 13194

NOTES:

1. Runoff Coefficients are area-weighted when more than

SITE SPECIFIC
I-D-F CURVE PARAMETERS
(for 10-YR return frequency storm)

Power Curve Regression. (5 min < Tc < 60 min)

y = (10*m)*(x*b)

Computed by:

Checked by:
Approved by:

(\!f!v)
G

Date: /0/2 /‘-O

uife

Date:
Date:

one land use is present. Reg. 10-Year Duration Range (min)
2. The minimum time of concentration is 10 minutes per ADOT. Coeff.|5t0o10| 10to 15 [15to 3030 to 60
3. Calculated discharges rounded to 0.1 cfs for design. m -0.393 -0.427| -0.571| -0.689
4. Inlet numbers correspond to Cst plan catch basin (CB) numbers b 0.317 0.291 0.204 0.169
Except where noted as end sections (ES)
Ratio of Tota!l Runoff Design U/S Flowby Total Slotted | Flow | Intercepted CST.
Drainage Area Length | Width | Area Coefficient Avg. Tc i Q Inlet Qc Inlet Flow Drain | Spread Flow Phase Comments
Station to Station (ft) (f) [(ac) | c¢1 | c2 | c3 c (hr) | (in/hr) | (cfs)| No. | Station | Type | (cfs) No. | Qt(cfs) (ft) (ft) Qi(cfs) [ m v
FREEWAY MAINLINE
498+10 - 499+20 W.B. 110 89.5 023 0.69 0.31 0.87 0.17 4.20 0.8 10 498+10 C-15.91 0.0 NA 08 0 7.90 08 X
499+20 - 502+10 W.B. 290 89.5 060 0.69 0.31 0.87 0.17 420 22 11 499+20 C-15.91 0.1 17 23 10 8.30 23 X
502+10 - 507+75 W.B. 565 89.5 1.16 0.69 0.31 0.87 0.17 4.20 43 17 502+10 C-15.91 0.0 NA 43 10 9.90 42 X
500+69.5 - 501+75 E.B. 106 855 0.21 1.00 0.95 0.17 4.20 08 13 500+69.5 C-15.91 0.0 NA 08 0 3.90 0.8
501+75 - 507+75 E.B. 600 825 1.14 1.00 0.95 0.17 420 45 16 501+75 C-15.92 0.0 NA 45 20 10.00 45
507+75 - 511+85 W.B. 410 738 069 1.00 0.95 0.17 4.20 28 40 511+85 C-15.92 00 NA 28 15 8.80 28 X
511+85 - 516+95 W.B. 510 988 1.16 0.69 0.31 0.87 0.17 4.20 43 42 516+95 C-15.91 0.0 NA 43 15 8.80 42 X
507+75 - 516+95 E B. 920 735 155 1.00 0.95 0.17 4.20 6.2 43 516+95 C-15.92 0.0 NA 6.2 30 10.50 6.2 X
MCcKELLIPS T.I.
INFIELD CB
Ramp A 850 NA 0.79 1.00 0.70 0.17 4.18 23 22 Off road C-15.80 0.0 NA 23 NA NA 23
Ramp A R/W 600 80 1.10 1.00 0.70 0.17 420 32 20 Off road C-15.80 0.0 NA 32 NA NA 32
Ramp B 750 NA 0.35 1.00 0.70 0.17 417 1.0 172 Offroad C-15.80 0.8 Scupper 1.8 NA NA 18 x
Ramp B RW 650 NA 212 1.00 0.70 0.20 3.85 5.7 ES 140 Offroad C-15.75 0.0 NA 57 NA NA 57 x Drop Inlet
McKELLIPS ROAD
RAMP A
12+83 - 13+53 70 33 0.05 1.00 0.95 0.17 420 02 21 13+53 C-15.91 00 NA 02 0 1.50 0.2 X
RAMP B
5+40-6+73 133 NA 037 1.00 0.95 0.17 4.20 1.5 12 5+40 C-15.91 0.0 NA 1.5 50 7.70 1.5
6+73 - 7+90 117 27 007 1.00 0.95 0.17 4.20 03 15 6+73 C-15.91 0.0 NA 03 0 2.00 0.3
C:\RMPHIII.WB2
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RED MTN. FREEWAY PHASE Il ’ SITE SPECIFIC

STP 600-8-(009) I-D-F CURVE PARAMETERS Computed by: k Date: / "/Z / 26
ADOT RATIONAL METHOD (for 10-YR return frequency storm) Checked by: %_ Date: /a{zﬂ
10-YEAR STORM Approved by: Date:
SCI Project No: 13194 Power Curve Regression: (5 min < Tc < 60 min)
NOTES: y = (10"m)*(x"b)
1. Runoff Coefficients are area-weighted when more than
one land use is present. Reg. 10-Year Duration Range (min)
2. The minimum time of concentration is 10 minutes per ADOT. Coeff.[5to 10| 10to15 |15to 30|30 to 60
3. Cailculated discharges rounded to 0.1 cfs for design. m -0.393 -0.427| -0.571| -0.689
4. Inlet numbers correspond to Cst plan catch basin (CB) numbers b 0.317 0.291 0.204 0.169
Except where noted as end sections (ES)
Ratio of Total Runoff Design U/S Flowby Total Slotted | Flow | Intercepted CST.
Drainage Area Length | Width | Area Coefficient Avg. Te i Q Inlet Qc Inlet Flow Drain | Spread Flow Phase Comments
Station to Station (ft) (ft) (ac) C1 | Cc2 | Cc3 C (hr) (infhr) | (cfs)| No. j Station ] Type {cfs) No. Qt (cfs) (ft) (ft) Qi (cfs) w m wv
7+90 - 9+55 165 27 0.10 1.00 0.95 0.17 420 0.4 NA 9+55 C-15.20 0.0 NA 04 NA 2.10 04 X Scupper to infield
9+55 - 14+60 505 NA 036 1.00 0.95 0.17 420 1.4 170 14+60 C-15.91 0.0 NA 14 10 10.50 14 x
McKELLIPS ROAD
17453 - 21+65 Lt 412 NA 0.70 1.00 0.95 0.17 4.20 28 NA 17+53 C-15.20 0.0 NA 2.8 NA 5.00 28 X
21+65 - 25+40 Lt 375 NA 069 1.00 0.95 0.17 4.20 2.8 31 21+62 C-15.20 0.0 NA 2.8 NA 7.20 28 X
21465 - 23+45 Rt 180 NA 017 1.00 0.95 0.17 420 0.7 30 21+65 C-15.30 0.0 NA 07 NA 4.50 0.7 X
FREEWAY MAINLINE
516+95 - 519+10 W.B. 215 1062 052 0.69 0.31 0.87 0.17 420 1.9 50 519+10 C-15.91 0.0 NA 1.9 10 6.80 19 X
519+10 - 520+25 W.B. 115 1105 0.29 0.69 0.31 0.87 0.17 4.20 1.1 51 520+25 C-15.91 0.0 NA 1.1 0 5.70 1.1 X
520+25 - 521+20 W.B. 95 1124 025 0.69 0.31 0.87 0.17 4.20 09 52 521+20 C-15.91 0.0 NA 09 0 6.50 0.9 X
521+20 - 522+70 W.B. 150 1139 0.39 0.69 0.31 0.87 0.17 4.20 1.4 53 521+95 C-15.91 0.0 NA 14 0 9.00 14 X CB in sump
522+70 - 523+60 W.B. 90 118 0.24 0.69 0.31 0.87 0.17 420 09 54 522+70 C-15.91 0.0 NA 09 0 6.50 0.9 X
523+60 - 524+65 W.B. 105 125 0.30 0.69 0.31 0.87 0.17 4.20 1.1 55 523+60 C-15.91 0.0 NA 1.1 0 5.90 1.1 X
524+65 - 526+15 W.B. 150 1031 0.36 0.69 0.31 0.87 0.17 420 1.3 56 524+65 C-15.91 00 NA 1.3 0 5.60 13 X
526+15 - 532+45 W.B. 630 895 129 0.69 0.31 0.87 0.17 4.20 4.7 62 526+15 C-15.91 00 NA 47 20 9.60 47 X
516+95 - 520+50 E.B. 355 853 070 1.00 0.95 0.17 420 2.8 44 520+50 C-15.92 0.0 NA 28 20 9.60 28 X
520+50 - 521+95 E.B. 145 107 0.36 1.00 0.95 0.17 420 14 45 521+95 C-15.92 0.0 NA 1.4 10 8.00 1.4 X
521+95 - 522+75 E.B. 80 110 0.20 1.00 0.95 0.17 420 0.8 59 522+75 C-15.91 00 NA 08 0 6.10 08 X
522+75 - 8450 Ramp B 255 NA 027 1.00 0.95 0.17 4.20 1.1 70 8+50 C-15.91 0.0 NA 1.1 0 6.30 1.1 X
8+50 - 10+55 Ramp B 205 319 015 1.00 0.95 0.17 4.20 0.6 71 10+55 C-15.91 0.0 NA 06 0 4.40 06 X

CARMPHIIl.WB2 02-Oct-96



RED MTN. FREEWAY PHASE Il ’ SITE SPECIFIC

STP 600-8-(009) I-D-F CURVE PARAMETERS Computed by: 5&5‘_’ Date: { 0,’ z / 76
ADOT RATIONAL METHOD (for 10-YR return frequency storm) Checked by: q@ Date: /o{z /%6
10-YEAR STORM Approved by: Date:
SCI Project No: 13194 Power Curve Regression: (5 min < Tc < 60 min)
NOTES: y = (10*m)*(x*b)
1. Runoff Coefficients are area-weighted when more than
one land use is present. Reg. 10-Year Duration Range (min)
2. The minimum time of concentration is 10 minutes per ADOT. Coeff.|5t010| 10to 15 [15to 30|30 to 60
3. Calculated discharges rounded to 0.1 cfs for design. m -0.393 -0.427| -0.571| -0.689
4. Inlet numbers correspond to Cst plan catch basin (CB) numbers b 0.317 0.291 0.204 0.169
Except where noted as end sections (ES)
Ratio of Total Runoff Design U/S Flowby Total Slotted | Flow | Intercepted CST.
Drainage Area Length | Width | Area Coefficient Avg. Tc i Q Inlet Qc Inlet Flow Drain | Spread Flow Phase Comments
Station to Station (ft) (ft) (ac) C1 | C2 l Lo c (hr) (infhr) | (cfs)| No. ] Station ] Type (cfs) No. Qt (cfs) (ft) (ft) Qi (cfs) n m v
523+00 640 NA 231 0.54 0.46 0.84 0.17 4.20 8.1 Offroad C-15.80 0.0 NA 8.1 NA NA 81 x Cross culvert
523+32 - 524+40 E.B. 108 735 018 1.00 0.95 0.17 420 0.7 60 523+32 C-15.91 0.0 NA 07 0 4.80 07 X
524+40 - 536+80 E.B. 1240 73.5 209 1.00 0.95 0.17 420 83 61 524+40 C-15.92 0.0 NA 8.3 35 13.90 83 X
532+45 - 533+15 W.B. 70 735 012 1.00 0.95 0.17 420 05 101 532+45 C-15.92 0.0 NA 05 0 4.60 0.5 X
533+15 - 536+80 W.B. 365 735 062 1.00 0.95 0.17 420 25 100 533+15 C-15.91 0.0 NA 25 15 13.20 25 X
COUNTRY CLUB T.\.
RAMP A
2+52 - 5+40 288 33 022 1.00 0.95 0.17 420 09 57 2+54 C-15.91 0.0 NA 0.9 0 5.00 0.9 X
5+40 - 12+00 660 33 050 1.00 0.95 0.17 4.20 20 113 12400 C-15.91 0.0 NA 20 0 4.90 1.9 X
12+00 - 12+85 85 33 0.06 1.00 0.95 0.17 4.20 0.2 114 12+70 C-15.91 0.1 113 0.3 0 5.60 0.3 X CB in sump
12+85 - 14+25 140 33 0.1 1.00 0.95 0.17 4.20 0.4 112 13+05 C-15.30 0.0 NA 04 NA 6.40 04 X CB in sump
RAMP B
10+55 - 13460 305 45 032 1.00 0.95 0.17 4.20 13 72 13+60 Scupper 0.0 NA 1.3 NA 6.60 1.3 X
13+60 - 15+50 190 55 0.24 1.00 0.95 0.17 420 1.0 73 15+50 C-15.91 0.0 NA 1.0 0 560 1.0 X
15+50 - 16+50 100 55 0.13 1.00 0.95 0.17 4.20 0.5 74 16+15 C-15.91 0.0 NA 05 0 2.70 05 X CB in sump
16+50 - 18+00 150 55 0.19 1.00 0.95 0.17 4.20 08 75 16+50 C-15.91 0.0 NA 0.8 0 5.80 08 X
RAMP C
0+00 - 2+75 275 NA 051 1.00 0.95 0.17 420 20 NA 2+05 C-15.91 0.1 2+75 21 30 8.67 21 X CB in sump
2+75 - 6+58 384 NA 0.36 1.00 0.95 0.17 4.20 1.4 NA 2+75 C-15.91 02 NA 1.6 0 6.30 1.5
RAMP D
0+00 - 1+25 125 31 009 1.00 0.95 0.17 4.20 0.4 91 1425 C-15.91 0.0 NA 0.4 0 2.50 04 X
1425 - 2+10 85 31 0.06 1.00 0.95 0.17 4.20 0.2 93 1+50 C-15.91 0.1 2+10 03 0 1.90 03 X CB in sump
2+10 - 8+71 661 31 047 1.00 0.95 0.17 4.20 19 92 2+10 C-15.91 0.0 NA 19 0 6.50 1.8

C:\RMPHINl.WB2 02-Oct-96



RED MTN. FREEWAY PHASE Il
STP 600-8-(009)

SITE SPECIFIC

I-D-F CURVE PARAMETERS Computed by: & Date: ’0/ l/ 76
ADOT RATIONAL METHOD (for 10-YR return frequency storm) Checked by: ggz Date: @/_% _/Zé
10-YEAR STORM Approved by: Date:
SCI Project No: 13194 Power Curve Regression: (5 min < Tc < 60 min)
NOTES: y = (10°m)*(x*b)
1. Runoff Coefficients are area-weighted when more than
one land use is present. Reg. 10-Year Duration Range (min)
2. The minimum time of concentration is 10 minutes per ADOT. Coeff.|5t010( 10to 15 |15to 30|30 to 60
3. Calculated discharges rounded to 0.1 cfs for design. m -0.393 -0.427{ -0.571| -0.689
4. Inlet numbers correspond to Cst plan catch basin (CB) numbers b 0.317 0.291 0.204 0.169
Except where noted as end sections (ES)
Ratio of Total Runoff Design U/S Flowby Total Slotted | Flow | Intercepted CST.
Drainage Area Length | Width | Area Coefficient Avg. Tc i Q inlet Qc Inlet Flow Drain | Spread Flow Phase Comments
Station to Station (ft) () |@c)| c1 | c2 | c3 c (h) | (inthr) | (cfs)| No. | Station | Type | (cfs) No. | Qt(cfs) (ft) (ft) Qi(cfs) [ m v
INFIELD CB
Ramp A 850 NA 1.22 1.00 0.70 0.18 410 35 111 Off road C-15.80 00 NA 3.5 NA NA 35 X
Ramp B 1000 NA 1.13 1.00 0.70 0.22 372 29 81 Off road C-15.80 1.3 Scupper 42 NA NA 42 X
Ramp B R/W 930 NA 541 0.21 0.79 0.75 0.19 399 162 ES80 Offroad C-16.10 0.0 NA 16.2 NA NA 16.2 X
Ramp C 1000 NA 132 1.00 0.70 0.22 3.72 34 116 Off road C-15.80 0.7 Scupper 4.1 NA NA 4.1 X
Ramp C R/W 2900 NA 473 1.00 0.70 0.42 262 8.7 ES110 Off road C-16.10 0.0 NA 87 NA NA 262 X
Ramp D 850 NA 1.18 1.00 0.70 0.18 4.10 34 90 Off road C-15.80 0.0 NA 34 NA NA 34 X
Ramp D R/W ES 81 Off road C-16.10 On-Site Runoff
COUNTRY CLUB DRIVE
271+20 - 274+81 S.B. 361 6345 053 1.00 095 0.17 4.20 2.1 76 274+81 C-15.20 0.0 NA 21 NA 9.72 21 X LGD=1", 10' Wing
276+57 - 279+35 S.B. 125 735 0.21 1.00 0.95 0.17 4.20 0.8 110 279+35 C-15.20 0.0 NA 08 NA 7.20 0.8 X 3'Wing
280+45 - 285+00 S.B. 455 NA 0.82 1.00 0.95 0.17 4,20 33 115 280+43 C-15.20 14 120 47 NA 16.50 4.7 X 17' Wing
285+00 - 289+75 S.B. 475 82 089 1.00 0.95 0.17 4.20 36 120 285+00 C-15.30 0.0 NA 36 NA 4.36 2.1 X EF-2
271420 - 276+00 N.B. 480 65 072 1.00 0.95 0.17 420 29 80 276+00 C-15.20 0.0 NA 29 NA 10.30 29 X 17' Wing
277+05 - 279+86 N.B. 125 735 0.21 1.00 0.95 0.17 4.20 08 117 279+86 C-15.20 00 NA 08 NA 8.00 0.8 X 3' Wing

C:\RMPHIIl.WB2
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~
RED MTN. FREEWAY PHASE llI NOTES: Variable Description Value Computed by _aA’V*) Date "’)/Z /a ¢
STP 600-8-(009) 1 Runoff Coefficients are area weighted when more than Cw Weir Coefficient 300 Checked by % Date /g/z/%

ADOT RATIONAL METHOD one land use s present P Pernmeter B3 Approved by Date
10-YEAR STORM 2 The minimum time of concentration 1s 10 minutes per ADOT Pernmeter Debrts Factor 075
SCI Project No: 13194 3 Calculated discharges rounded to 0 1 cfs for design Co Orifice Coefficient 067
4 Inlet depths are calculated using ADOT design ciitena A Area of Grate (C- 15 80) 409
Area Debns Factor 050
Design U/S Flowby Total -
Drainage Area Area Avg. Tc i Q Iniet Qc Inlet Flow Depth at Inlet (ft) Depth Cst. Phase - ..
Station to Station {(ac) C (hr) (in/hr) (cfs) No. l Station l Type (cf8) No. Qt (cfs) Weir l Orifice l Design - Control It l LY.
McKELLIPS T I
INFIELD CB
Ramp A 079 070 017 418 23 22 Off road C-1580 00 NA 23 025 004 025 Weir x
Ramp A RW 110 070 017 420 32 20 Off road C 1580 00 NA 32 031 009 031 Weir X
Ramp B 035 070 017 417 10 172 Off road C-1580 08 Scuppers 18 021 003 021 Werr X
COUNTRY CLUB T.I.
INFIELD CB
Ramp A 122 070 018 410 35 11 Off road C-1580 00 NA 35 033 010 033 Weir b3
Ramp B 113 070 022 372 29 81 Off road C-1580 13 Scuppel 42 037 014 037 Weir X
Ramp C 132 070 022 372 34 116 Off road C-1580 07 Scupper 41 036 014 036 Weir X
Ramp D 118 070 018 410 34 90 Off road C-1580 00 NA 34 032 010 032 Weir x
FREEWAY MAINLINE
523+00 23 084 017 420 81 Off road C 1580 00 NA 81 057 055 057 Werr X

¢ \Of FROAD WB2 0?2 Oct-96



PROJECT NAME-
HIGHWAY NAME-

LOCATION
Ver 3.40:

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

08-31-1996 .
SA202L TRACS NO. -
EL. mainLivE DESIGNER - __ (/éf
S00t69.S CHECKER - Y PAGE

December 1995

e

GRATE INLET DESIGN ~-- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.595
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning‘’s ‘N = 0.016
Flow-CFS--Q = 0.920
SPREAD-Ft.--T = 3.943
Average Velocity-V-fps = 2.919
FLOW in Gutter-CFS--Q = 0.898
% Flow in Gutter-CFS = 97.583
Velocity of Flow in Gutter-fps = 3.082
Depth at Curb Line-Inches--d = 2.398
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.920
GUTTER FLOW at INLET-CFS--Q = 0.920
Gutter Velocity at INLET-fps = 3.358
Depth at INLET Curb Line-Inches--d = 2.809
Frontal Flow Intercepted by GRATE--CFS = 0.915
Lateral Flow Intercepted by GRATE--CFS = 0.004
TOTAL Flow Intercepted by GRATE--CFS = 0.919
% FLOW Intercepted = 99.902
By-pass Flow--CFS = 0.001



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

gl

09-03-1996
PROJECT NAME- SE202L TRACS NO. -
HIGHWAY NAME- E.8. mMamn/iLVE DESIGNER - (J@M
LOCATION - 0/ +78 CHECKER - oA PAGE
Ver 3.40: December 1995 ‘
SLOTTED DRAIN W/ GRATE--ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 1.358
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = . 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 4.540
SPREAD-Ft.--T = 10.046 7
Average Velocity-V-fps = 3.500
FLOW in Gutter-CFS--Q = 2.878
% Flow in Gutter-CFS = 63.392
Velocity of Flow in Gutter-fps = 4.481
Depth at Curb Line-Inches--d = 4.083
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sqg. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 0.951
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 33.304
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q (By-Pass) % CAPT.
20.000 0.808 3.670 0.835 4.505 0.035 99.22&=
30.000 0.984 4.469 0.071 4.540 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-18-1996.

) PROJECT NAME-__ SRzoz TRACS NO. -
HIGHWAY NAME- £, MAsUNE DESIGNER -
LOCATION - STt 98 CHECKER - S Ao PAGE

Ver 3.40: December 1985

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 2.060
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--8Ss = 0.023
Gutter Width-FPt.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = . 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 6.190
SPREAD-Ft.--T = 10.511 .
Average Velocity-V-fps = 4.399
FLOW in Gutter-CFS--Q = 3.789 ‘
) % Flow in Gutter-CFS = 61.208
: Velocity of Flow in Gutter-fps = 5.663
Depth at Curb Line-Inches--d = 4.211
SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 0.000
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 43.483
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500

LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q (By-Pass) % CAPT.

10.000 0.375 2.323 2.607 4.930 1.260 79.65
20.000 0.670 4.148 1.688 5.836 0.354 94 .28




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-18-1996
s PROJECT NAME- SR2o2 L TRACS NO. -
HIGHWAY NAME-_ S8, mawunt [ RAMP B DESIGNER -
LOCATION - S24 5 [ 3¢67257 CHECKER - &4 PAGE
Ver 3.40: December 1995
SLOTTED DRAIN W/ GRATE--ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.610 —«—
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = . 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 2.770
SPREAD-Ft.--T = 9.628
Average Velocity-V-fps = 2.304
FLOW in Gutter-CFS--Q = 1.813
) % Flow in Gutter-CFS = 65.442
: Velocity of Flow in Gutter-fps = 2.932
Depth at Curb Line-Inches--d = 3.967 v
SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sqg. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 0.000
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. =  21.064
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(s.D.) Q (GRATE) Q(INT.) Q (By-Pass) % CAPT.
10.000 0.686 1.901 0.798 2.699 0.071 97.43
20.000 0.995 2.757 0.013 2.770 0.000 100.00 «—



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

h 09-06-1996 ‘

) PROJECT NAME- SPA82[. TRACS NO. -

HIGHWAY NAME-___ E.A é(ﬁm/gn/&f /[ RAMP B DESIGNER -  (J#M
LOCATION - 521+9 ) 5+ CHECKER - Vo) PAGE

Ver 3.40: December 1995°

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.347 —
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.420—
SPREAD-Ft.--T = 8.027
Average Velocity-V-fps = 1.618
FLOW in Gutter-CFS--Q = 1.054 ‘
) § Flow in Gutter-CFS = 74.190
Velocity of Flow in Gutter-fps = 2.002
Depth at Curb Line-Inches--d4 = 3.525 o
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 3.586
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 12.871
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(s.D.) Q (GRATE) Q (INT.) Q (By-Pass) % CAPT.
5.000 0.587 0.834 0.558 1.392 0.028 98.04 _
10.000 0.933 1.325 0.095 1.420 0.000 100.00«

15.000 1.000 1.420 0.000 1.420 0.000 100.00‘




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-06-1996
PROJECT NAME- S€202L TRACS NO.-
HIGHWAY NAME- E. B _pAiNLiVF/RAMPB _ DESIGNER - JEM
LOCATION - 522475/ 5499 CHECKER - < a~~’ ___ PAGE
Ver 3.40: December 1995 /
GRATE INLET DESIGN -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.347 «—
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023 —
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.845" v
SPREAD-Ft.--T = 6.123
Average Velocity-V-fps = 1.489
FLOW in Gutter-CFS--Q = 0.726
% Flow in Gutter-CFS = 85.944
Velocity of Flow in Gutter-fps = 1.743
Depth at Curb Line-Inches--d = 3.000«" —
GRATE TYPE: ADOT STD.--Cl15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.845 .
GUTTER FLOW at INLET-CFS--Q = 0.817
Gutter Velocity at INLET-fps = 1.879
Depth at INLET Curb Line-Inches--d = 3.586
Frontal Flow Intercepted by GRATE--CFS = 0.780
Lateral Flow Intercepted by GRATE--CFS = 0.047
TOTAL Flow Intercepted by GRATE--CFS = 0.827
% FLOW Intercepted = 97.842
' By-pass Flow--CFS = 0.018 .~



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-06-1996.

Y PROJECT NAME- SRRV TRACS NO. -
HIGHWAY NAME- “E.4. /Mwé gﬂ%é £4MP 4 DESIGNER -
LOCATION - 2 A ¢ CHECKER - < a.J PAGE

L4

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.520 —
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.080 —
SPREAD-Ft.--T = 6.271
Average Velocity-V-fps = 1.834
_ FLOW in Gutter-CFS--Q = 0.918 .
3 % Flow in Gutter-CFS =  85.005
' Velocity of Flow in Gutter-fps = 2.159
Depth at Curb Line-Inches--d = 3.041
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 1.080
GUTTER FLOW at INLET-CFS--Q = 1.037
Gutter Velocity at INLET-fps = 2.328
Depth at INLET Curb Line-Inches--d = 3.637
Frontal Flow Intercepted by GRATE--CFS = 0.988
Lateral Flow Intercepted by GRATE--CFS = 0.057
TOTAL Flow Intercepted by GRATE--CFS = 1.045
$ FLOW Intercepted = 96.745 , .
't) By-pass Flow--CFS = 0.035 — NecledT,




?

" PROJECT NAME- Sf202L_, TRACS NO. -
Ny ( NESS

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-06-1996

HIGHWAY NAME- - DESIGNER - LM
LOCATION - %47 50%5’ CHECKER - <A

PAGE

Ver 3.40: December 1995 /

GRATE INLET DESIGN -~-- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.698 —

Roadway Cross-Slope-Ft./Ft.--Sx = 0.018 -
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.018

Gutter Width-Ft.--W = 2.500 -

Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016

Flow-CFS--Q = 0.630 .~

SPREAD-Ft.--T = 4.432 -
Average Velocity-V-fps = 1.908
FLOW in Gutter-CFS--Q = 0.609
% Flow in Gutter-CFS = 96.633
Velocity of Flow in Gutter-fps = 2.055

Depth at Curb Line-Inches--d = 2.422 =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sgq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches 1.000
Flow-CFS--Q = 0.630
GUTTER FLOW at INLET-CFS--Q = 0.630
Gutter Velocity at INLET-fps = 2.240

Depth at INLET Curb Line-Inches--d4 = 2.8464//
Frontal Flow Intercepted by GRATE--CFS = 0.626
Lateral Flow Intercepted by GRATE--CFS = 0.004
TOTAL Flow Intercepted by GRATE--CFS = 0.630

% FLOW Intercepted
By-pass Flow--CFS

nn
0
o 0
[@ 24 Vo)
onN
onN



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

- 09-05—1996.
) PROJECT NAME- SR TRACS NO.-

HIGHWAY NAME- EL, gzﬁyp/yé DESIGNER - U
LOCATION - 523 ¢32./ CHECKER - __ S PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.568 .~
Roadway Cross-Slope-Ft./Ft.--8Sx = 0.023 "
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = -~ 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.730 v
SPREAD-Ft.--T = 4.826 v
Average Velocity-V-fps = 1.805 .
. FLOW in Gutter-CFS--Q = 0.683 ‘
) % Flow in Gutter-CFS = 93.629
; Velocity of Flow in Gutter-fps = 1.998
Depth at Curb Line-Inches--d = 2.642 ~
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.730
GUTTER FLOW at INLET-CFS--Q = 0.730
Gutter Velocity at INLET-fps = 2.155
Depth at INLET Curb Line-Inches--d = 3.126
Frontal Flow Intercepted by GRATE--CFS = 0.715
Lateral Flow Intercepted by GRATE--CFS = 0.012
TOTAL Flow Intercepted by GRATE--CFS = 0.727
% FLOW Intercepted = 99.571 ‘
= 0.003 v

t) By-pass Flow--CFS




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

o 09-05-1996
7 PROJECT NAME- SRzoL TRACS NO.-
HIGHWAY NAME- E.B. MAININE DESIGNER - JEM
LOCATION - 2240 CHECKER - SAw  PAGE
Ver 3.40: December 1995
SLOTTED DRAIN W/ GRATE--ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 1.019
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s 'N = 0.016 -
Flow-CFS--Q = 8.350 v
SPREAD-Ft.--T = 13.882 Y
Average Velocity-V-fps = 3.549
. FLOW in Gutter-CFS--Q = 4.042
:\) $ Flow in Gutter-CFS =  48.409 -
Velocity of Flow in Gutter-fps = 4.685 -
Depth at Curb Line-Inches--d4 = 5.141
SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 0.969
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 42.876 +
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(s.D.) Q (GRATE) Q(INT.) Q (By-Pass) % CAPT.
20.000 0.677 5.655 1.891 7.546 0.804 90.37
25.000 0.793 6.621 1.395 8.016 0.334 96.00
30.000 0.885 7.392 0.891 8.283 0.067 99.20
35.000 0.953 7.955 0.395 8.350 0.000 99.9%<=—
,} 40.000 0.992 8.286 0.064 8.350 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-02-199‘

PROJECT NAME- SR20 2L TRACS NO. -
HIGHWAY NAME- b).B. MAINL 1WE DESIGNER - /@M
LOCATION - 490 +/0 CHECKER - N

Ver 3.40: December 1995

PAGE

Cxmt

3

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.976
Roadway Cross-Slope-Ft./Ft.--8x = 0.003
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.003
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.820 7
SPREAD-Ft.--T = 7.924
Average Velocity-V-fps = 2.805
FLOW in Gutter-CFS--Q = 0.793
% Flow in Gutter-CFS = 96.708
Velocity of Flow in Gutter-fps = 3.190
Depth at Curb Line-Inches--d = 2.193
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.820
GUTTER FLOW at INLET-CFS--Q = 0.820
Gutter Velocity at INLET-fps = 3.536
Depth at INLET Curb Line-Inches--d = 2.584
Frontal Flow Intercepted by GRATE--CFS = 0.819
Lateral Flow Intercepted by GRATE--CFS = 0.001
TOTAL Flow Intercepted by GRATE--CFS = 0.820
% FLOW Intercepted = 99.998
By-pass Flow--CFS = 0.000




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

: 09-02-1996
PROJECT NAME- f(zaZL TRACS NO. -
HIGHWAY NAME- 4, LINE DESIGNER - (/€M
LOCATION - 20 CHECKER - Iaguepy PAGE
Ver 3.40: December 1995
SLOTTED DRAIN W/ GRATE--ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 1.931
Roadway Cross-Slope-Ft./Ft.--Sx = 0.014
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.014
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 2.160
SPREAD-Ft.~--T = 8.348 v
Average Velocity-V-fps = 3.277
FLOW in Gutter-CFS--Q = 1.709
% Flow in Gutter-CFS = 79.139
Velocity of Flow in Gutter-fps = 4.108
Depth at Curb Line-Inches--d = 2.997
SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Splash-Over Velocity--FPS = 7.354
Depth at INLET Curb Line-Inches--d = 3.651
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 18.672
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q(By-Pass) % CAPT.
10.000 0.749 1.617 0.543 2.160 0.000 100.00°€



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-02-199’

PROJECT NAME- O202L TRACS NO. -
HIGHWAY NAME- W, MALNE DESIGNER - _ (/Zm
LOCATION - 502 +/6> CHECKER - "2 PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.279

Roadway Cross-Slope-Ft./Ft.--Sx = 0.023

Shoulder Width-Ft.-- = 5.500

Shoulder Slope-Ft./Ft.--Ss = 0.023

Gutter Width-Ft.--W = 2.500

Gutter Slope-Ft./Ft.--Sw = 0.067

Gutter Depression-Inches-- = - 2.000

Manning’s ‘N = 0.016

Flow-CFS--Q = 4.220

SPREAD-Ft.--T = 9.852

Average Velocity-V-fps = 3.369

FLOW in Gutter-CFS--Q = 2.715 .

:} % Flow in Gutter-CFS = 64.335

> Velocity of Flow in Gutter-fps = 4.302

Depth at Curb Line-Inches--d4 = 4.029
SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354

Grate Width---Ft. = 2.000

Grate Area--Sq. Ft. = 5.171

Splash-Over Velocity--FPS = 7.354

Depth at INLET Curb Line-Inches--d = 4.781

Local Gutter Depression-Inches = 1.000

Length of opening: TOTAL Intercept--Ft. = 24.013

Capture Ratio -- SLOTTED DRAIN = 0.670

Capture Ratio -- GRATE = 0.500

LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q (By-Pass) % CAPT.
10.000 0.621 2.619 1.535 4.155 0.065 98.45%€

20.000 0.960 4.051 0.169 4.220 0.000 100.00




ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION
09-18-1996
/ PROJECT NAME- SR 2oz L TRACS NO. -
HIGHWAY NAME- W 3, MASUNE DESIGNER -
LOCATION - 1485 CHECKER - L PAGE
Ver 3.40: December 1995
SLOTTED DRAIN W/ GRATE--ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.913 -
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = = 0.016
Flow-CFS--Q = 2.780 «
SPREAD-Ft.--T = 8.784
Average Velocity-V-fps = 2.716
FLOW in Gutter-CFS--Q = 1.943
% Flow in Gutter-CFS = 69.888
Velocity of Flow in Gutter-fps = 3.411
Depth at Curb Line-Inches--d4 = 3.734
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 1.082
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 23.291
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q (By-Pass) % CAPT
10.000 0.636 1.767 0.926 2.693 0.087 96.87 ¢
15.000 0.844 2.347 0.431 2.778 0.002 99.94 &—
20.000 0.970 2.698 0.082 2.780 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-18-1996¢ ‘

-y PROJECT NAME- SLZoz (L TRACS NO. -
) HIGHWAY NAME-_ . R. MANuNT DESIGNER -
LOCATION - Sr76Lt+9.5 CHECKER - <+« PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 2.060 «
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = 2.000
Manning’s 'N = =~ 0.016
Flow-CFS--Q = 4.200 —
SPREAD-Ft.--T = 8.809 —
Average Velocity-V-fps = 4.082
FLOW in Gutter-CFS--Q = 2.930 ‘
i ¥ Flow in Gutter-CFS = 69.761
) Velocity of Flow in Gutter-fps = 5.130
Depth at Curb Line-Inches--d = 3.741 —
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Splash-Over Velocity--FPS = 7.354
Depth at INLET Curb Line-Inches--d = 4.460
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 26.703
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q(By-Pass) % CAPT.
10.000 0.570 2.395 1.748 4.143 0.057 98.65
15.000 0.773 3.249 0.951 4.200 0.000 99.99 4—

20.000 0.917 3.851 0.349 4.200 0.000




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-18-1996
| PROJECT NAME- _ CRZoz ¢ TRACS NO. -
HIGHWAY NAME-__ W . ManuoE DESIGNER -
LOCATION . (917 CHECKER -  Z=uwd PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.194
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.001
Manning’s 'N = 0.016
Flow-CFS--Q = 1.900
SPREAD-Ft.--T = 6.799
Average Velocity-V-fps = 2.843
FLOW in Gutter-CFS--Q = 1.552
% Flow in Gutter-CFS = 81.687
9 Velocity of Flow in Gutter-fps = 3.406
Depth at Curb Line-Inches--d = 3.188.
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.171
Splash-Over Velocity--FPS = 7.354
Depth at INLET Curb Line-Inches--d = 3.816
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 15.261
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500

LENGTH Efficiency Q(s.D.) Q (GRATE) Q(INT.) Q(By-Pass) % CAPT.

10.000 0.853 1.621 0.279 1.900 0.000 100.00 &£

20.000 1.000 1.3900 0.000 1.900 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996.

)} PROJECT NAME- sezell TRACS NO.-
HIGHWAY NAME- W. 0. MANLINE DESIGNER - __ (/£
LOCATION - 520 FZS CHECKER - _<aw

PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.714 —
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023 .

Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = . 2.000
Manning’s ‘N = 0.016

Flow-CFS--Q = 1.070

SPREAD-Ft.--T = 5.701

Average Velocity-V-fps = 2.097 -

FLOW in Gutter-CFS--Q = 0.948
% Flow in Gutter-CFS = 88.597
Velocity of Flow in Gutter-fps = 2.416

Depth at Curb Line-Inches--d = 2.883

GRATE TYPE: ADOT STD.--Cl15.91

Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000

Flow-CFS--Q = 1.070 —
GUTTER FLOW at INLET-CFS--Q = 1.051
Gutter Velocity at INLET-fps = 2.603
Depth at INLET Curb Line-Inches--d4 = 3.438
Frontal Flow Intercepted by GRATE--CFS = 1.012
Lateral Flow Intercepted by GRATE--CFS = 0.037
TOTAL Flow Intercepted by GRATE--CFS = 1.049

98.032

0.021.—< .03 ’«‘/@’ /.

¥ FLOW Intercepted
By-pass Flow--CFS




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996
PROJECT NAME- SRZ2eZL TRACS NO.-
HIGHWAY NAME- W.8. MAINLINE DESIGNER - Jrem
LOCATION - 52/ +Z0 CHECKER - ) PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.318 —
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000

Manning’s ‘N = 0.016 -

Flow-CFS--Q 0.897 va

SPREAD-Ft.--T = 6.485 —
Average Velocity-V-fps = 1.446
FLOW in Gutter-CFS--Q = 0.750
$ Flow in Gutter-CFS = 83.667
Velocity of Flow in Gutter-fps = 1.715
Depth at Curb Line-Inches--d = 3.100 ~
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches 1.000
Flow-CFS--Q =  0.897~
GUTTER FLOW at INLET-CFS--Q = 0.851
Gutter Velocity at INLET-fps = 1.849
Depth at INLET Curb Line-Inches--d = 3.710
Frontal Flow Intercepted by GRATE--CFS = 0.808
Lateral Flow Intercepted by GRATE--CFS = 0.061
TOTAL Flow Intercepted by GRATE--CFS = 0.869

¥ FLOW Intercepted
By-pass Flow--CFS

96.919
0.028~ €0.03 =0 g



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996‘

} PrOJECT NAME- I Zg AL TRACS NO.-
HIGHWAY NAME- W.E. mAINLINEG DESIGNER - \Jom
LOCATION - SZ1+95 CHECKER - Saw PAGE
Ver 3.40: December 1995
GRATE INLET--IN SUMP
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023 ~
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--w = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
GRATE TYPE: ADOT STD.--Cl15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sqg. Ft. = 5.171
Effective Perimeter--Ft. = 7.354 ‘
Capture Ratio -- GRATE = 0.500
Local Gutter Depression-Inches = 1.000
Depth at INLET Curb Line-Inches--d = 3.794
Depth at C.G. of Grate Flow--In. = 3.728
SPREAD-Ft.--T 9.000 v//
FLOW INTERCEPTED--WEIR FLOW--CFS = 1.487
FLOW INTERCEPTED--ORIFICE FLOW--CFS = 7.713
Q(INLET)= 1.487 cfs is Based on WEIR flow -—




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996
PROJECT NAME- SR L TRACS NO.-
HIGHWAY NAME- WL MAINLINE DESIGNER - JA
LOCATION - 522 70 CHECKER - S AW PAGE
Ver 3.40: December 1995
GRATE INLET DESIGN -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.309 ~
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Pt.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.884 .
SPREAD-Ft.--T = 6.485
Average Velocity-V-fps = 1.426
FLOW in Gutter-CFS--Q = 0.740 -
% Flow in Gutter-CFS = 83.667
Velocity of Flow in Gutter-fps = 1.691
Depth at Curb Line-Inches--d = 3.100
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sqg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.884
GUTTER FLOW at INLET-CFS--Q = 0.840
Gutter Velocity at INLET-fps = 1.824
Depth at INLET Curb Line-Inches--d = 3.710
Frontal Flow Intercepted by GRATE--CFS = 0.797
Lateral Flow Intercepted by GRATE--CFS = 0.061’//
TOTAL Flow Intercepted by GRATE--CFS = 0.858
% FLOW Intercepted = 97.017
By-pass Flow--CFS = 0.026 ~ < 0.03 =0



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996.

PROJECT NAME- (SAZ8 2L TRACS NO. -
HIGHWAY NAME- W. 8. MANLINE DESIGNER - JEM
LOCATION - 523+60 CHECKER - A

PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.684

Roadway Cross-Slope-Ft./Ft.--Sx = 0.023

Shoulder Width-Ft.-- = 5.500

Shoulder Slope-Ft./Ft.--Ss = 0.023

Gutter Width-Ft.--W = 2.500

Gutter Slope-Ft./Ft.--Sw = 0.067

Gutter Depression-Inches-- = - 2.000

Manning’s ‘N = 0.016

Flow-CFS--Q = 1.100

SPREAD-Ft.--T = 5.865

Average Velocity-V-fps = 2.067

FLOW in Gutter-CFS--Q = 0.963

¥ Flow in Gutter-CFS = 87.585

Velocity of Flow in Gutter-fps = 2.397

Depth at Curb Line-Inches--d = 2.929

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354

Grate Width---Ft. = 2.000

Grate Area--Sq. Ft. = 5.171

Capture Ratio -- GRATE = 0.500

Effective Perimeter--Ft. = 7.354

Splash-Over Velocity--FPS = 7.354

Local Gutter Depression-Inches 1.000
Flow-CFS--Q = 1.100 —

GUTTER FLOW at INLET-CFS--Q = 1.074

Gutter Velocity at INLET-fps = 2.584

Depth at INLET Curb Line-Inches--d = 3.496

Frontal Flow Intercepted by GRATE--CFS = 1.031

Lateral Flow Intercepted by GRATE--CFS = 0.043

TOTAL Flow Intercepted by GRATE--CFS = 1.074

$ FLOW Intercepted 97.626

By-pass Flow--CFS

0.026 <cw3 =g |




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996
PROJECT NAME- IR292L TRACS NO. -
HIGHWAY NAME- W8 MAnE DESIGNER - __ <J@M
LOCATION - SZ2¢E4ES CHECKER - _ SAv’ PAGE
Ver 3.40: December 1995
GRATE INLET DESIGN -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 1.123 o~
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023 -
Shoulder Width-Ft.-- = 5.500 -
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--w = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s 'N = 0.016
Flow-CFS--Q = 1.294
SPREAD-Ft.--T = 5.579 v
Average Velocity-V-fps = 2.618
FLOW in Gutter-CFS--Q = 1.156
% Flow in Gutter-CFS = 89.299
Velocity of Flow in Gutter-fps = 2.999
Depth at Curb Line-Inches--d = 2.850—
GRATE TYPE: ADOT STD.--Cl15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 1.294
GUTTER FLOW at INLET-CFS--Q = 1.276
Gutter Velocity at INLET-fps = 3.231
Depth at INLET Curb Line-Inches--d = 3.396
Frontal Flow Intercepted by GRATE--CFS = 1.232
Lateral Flow Intercepted by GRATE--CFS = 0.035
TOTAL Flow Intercepted by GRATE--CFS = 1.267
% FLOW Intercepted = 97.859
By-pass Flow--CFS = 0.028 e v



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05—1996.

) PROJECT NAME- JFz02L TRACS NO.-
HIGHWAY NAME- W8 MAINLINE DESIGNER - gem
LOCATION - 5246 ¢/S CHECKER - <AW PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.749
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 5.500
Shoulder Slope-Ft./Ft.--Ss = 0.023
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
" Flow-CFS--Q = 4.700 7
SPREAD-Ft.--T = 9.637
Average Velocity-V-fps = 3.902
FLOW in Gutter-CFS--Q =  3.074 o
") % Flow in Gutter-CFS = 65.409
- Velocity of Flow in Gutter-fps = 4.969
Depth at Curb Line-Inches--d4 = 3.970--
SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--Cl15.91
Grate Length--Ft. = 3.354 -
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Splash-Over Velocity--FPS = 7.354
Depth at INLET Curb Line-Inches--d = 4.715
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 27.402
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
10.000 0.558 2.624 1.942 4.566 0.134 97.16
15.000 0.760 3.572 1.123 4.695 0.005 99.88

20.000 0.905 4.254 0.446 4.700 0.000 100.00‘=




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996
4 PROJECT NAME- SR202 & TRACS NO.-
HIGHWAY NAME- WB. MmN LINE DESIGNER - _\JAM
LOCATION - 532 445 CHECKER -  <aqJ PAGE
Ver 3.40: December 1995 -
GRATE INLET DESIGN -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.933
Roadway Cross-Slope-Ft./Ft.--Sx = 0.004
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--8s8 = 0.004
Gutter Width-Ft.--w = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.488 +
SPREAD-Ft.--T = 4,551
Average Velocity-V-fps = 2.054
. FLOW in Gutter-CFS--Q = 0.486
) % Flow in Gutter-CFS =  99.514
: Velocity of Flow in Gutter-fps = 2.120
Depth at Curb Line-Inches--d = 2.100 —
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sgq. Ft. = 5.590
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.350
Splash-Over Velocity--FPS = 7.350
Local Gutter Depression-Inches = 0.000
Flow-CFS--Q = 0.488
GUTTER FLOW at INLET-CFS--Q = 0.486
Gutter Velocity at INLET-fps = 2.120
Depth at INLET Curb Line-Inches--d = 2.100
Frontal Flow Intercepted by GRATE--CFS = 0.475
Lateral Flow Intercepted by GRATE--CFS = 0.010
TOTAL Flow Intercepted by GRATE--CFS = 0.485
¥ FLOW Intercepted = 99.300
By-pass Flow--CFS = 0.003 _—



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996‘

) PROJECT NAME- Ik292( TRACS NO. -
HIGHWAY NAME- w.8, MmAA LINE DESIGNER - JeM
LOCATION - 533415 CHECKER - __ =<p.J PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.783 «

Roadway Cross-Slope-Ft./Ft.--Sx = 0.011 —~
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.011
Gutter Width-Ft.--w = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s 'N = 0.016

Flow-CFS--Q = 2.460 /

SPREAD-Ft.--T = 13.190 -~
Average Velocity-V-fps = 2.141

_ FLOW in Gutter-CFS--Q = 1.495 .

;) ¥ Flow in Gutter-CFS = 60.789
Velocity of Flow in Gutter-fps = 2.943

Depth at Curb Line-Inches--d = 3.439 /

SLOTTED DRAIN--ADOT STD.--Cl13.60
GRATE TYPE: ADOT STD.--C15.92
Grate Length--Ft. = 3.350
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.590
Splash-Over Velocity--FPS = 7.350
Depth at INLET Curb Line-Inches--d = 2.100
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 23.462
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q(By-Pass) % CAPT.
5.000 0.350 0.862 1.175 2.037 0.423 82.81
10.000 0.632 1.555 0.808 2.363 0.097 96.07

15.000 0.840 2.068 0.391 2.459 0.001 99.95‘




ARIZONA DEPARTMENT OF TRANSPOPTATION .
DRAINAGE DESIGN SECTION -

09-14-1996
PROJECT NAME- JR202L TRACS NO.-
HIGHWAY NAME-  MYauls # DESIGNER - _ (/€M
LOCATION - [3+£53, 43 CHECKER - _S4n/ PAGE
Ver 3.40: December 1995 _
GRATE INLET DESIGN -- ON GRADE ~
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 3.655 «
Roadway Cross-Slope-Ft./Ft.--Sx = 0.017 —
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.017
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.210
SPREAD-Ft.--T = 1.484 —
Average Velocity-V-fps = 2.862
FLOW in Gutter-CFS--Q = 0.210
% Flow in Gutter-CFS = 100.015
Velocity of Flow in Gutter-fps = 2.863

Depth at Curb Line-Inches--d 1.187 ~ —

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.210
GUTTER FLOW at INLET-CFS--Q = 0.210
Gutter Velocity at INLET-fps = 3.168
Depth at INLET Curb Line-Inches--d = 1.382
Frontal Flow Intercepted by GRATE--CFS = 0.210
Lateral Flow Intercepted by GRATE--CFS = 0.000
TOTAL Flow Intercepted by GRATE--CFS = 0.210
% FLOW Intercepted = 100.000 )
By-pass Flow--CFS = 0.000 v



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-01-199‘

PROJECT NAME- SE202L TRACS NO. -
HIGHWAY NAME- e DESIGNER - N2
LOCATION - KxX27) CHECKER - P PAGE

Ver 3.40:

December 1995 ]
[Towsrtem Evp 0F Sumen Desn) ..

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 2.031 —
Roadway Cross-Slope-Ft./Ft.--Sx = 0.005 .—
Shoulder Width-Ft.-- = 6.000
Shoulder Slope-Ft./Ft.--Ss = 0.005
Gutter Width-Ft.--Ww = 1.000
Gutter Slope-Ft./Ft.--Sw = 0.005
Gutter Depression-Inches-- = - 0.056
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.470 - ,
SPREAD-Ft.--T = 18.138 w——ou -~ ..o
Average Velocity-V-fps = 1.920 , .
FLOW in Gutter-CFS--Q = 0.206 .- K .
% Flow in Gutter-CFS = 14.037
Velocity of Flow in Gutter-fps = 2.513 -
Depth at Curb Line-Inches--d = 1.013
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Splash-Over Velocity--FPS = 7.354
Depth at INLET Curb Line-Inches--d = 1.855
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 98.045
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500

LENGTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-Pass) % CAPT.

30.000 0.482 0.708 0.279 0.987 0.483 67.13
40.000 0.611 0.898 0.230 1.128 0.342 76.70
50.000 0.723 1.063 0.182 1.245 0.225 84 6"-=

G < 0.3 ef (Ao Arerzeane)

e




ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SE
PROJECT NAME- A Zo2L TRAC
HIGHWAY NAME- M KéLiPs B DESI
LOCATION - <190 CHEC

CTION
09-01-1996

S NO. -

GNER - JEM

KER - o9 PAGE

UASTREMM END OF SioTéD DRAW)

Ver 3.40: December 1997/
A

SLOTTED DRAIN W/ GRATE--ON

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches--
Manning’s 'N

Flow-CFS--Q
SPREAD-Ft.--T
Average Velocity-V-fps

FLOW in Gutter-CFS--Q

% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.

Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN
Capture Ratio -- GRATE

LENGTH Efficiency Q(S.D.) Q (GRATE)
30.000 0.895 0.823 0.092
40.000 0.996 0.916 0.004
50.000 1.000 0.920 0.000

GRADE
= 0
= 7.
= 2
= 30
= 1
= 3
= 2
= 5
= 7
= 0
= 0
= 42
= 0
= 0

Q(INT.)
0.915
0.920
0.920

OOOHOONON

N

.354
.000
171
.354

.120
.000

.045
.670
.500

Q(By-Pass)



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-01-199’

i PROJECT NAME- SE 292l TRACS NO.-
HIGHWAY NAME-__ #egfui”’s 8. DESIGNER - Je
LOCATION - Lt72 .7 CHECKER - T PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.449
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 7.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--w = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 0.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.290
SPREAD-Ft.--T = 1.992 .-
Average Velocity-V-fps = 2.193
FLOW in Gutter-CFS--Q = 0.290 .
) % Flow in Gutter-CFS = 100.013
Velocity of Flow in Gutter-fps = 2.193
Depth at Curb Line-Inches--d = 1.593
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches 1.000
Flow-CFS--Q = 0.290
GUTTER FLOW at INLET-CFS--Q = 0.290
Gutter Velocity at INLET-fps = 2.427
Depth at INLET Curb Line-Inches--d = 1.855
Frontal Flow Intercepted by GRATE--CFS = 0.290
Lateral Flow Intercepted by GRATE--CFS = 0.000
TOTAL Flow Intercepted by GRATE--CFS = 0.290

% FLOW Intercepted = 100.000 . .
By-pass Flow--CFS = 0.000

!
F




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-01-1996
PROJECT NAME- S€202L TRACS NO. -
HIGHWAY NAME- MEvELLIAS BB DESIGNER - (/1AM
LOCATION . g4+8S CHECKER - <oy ) PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE
(sturree)
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 1.991 —
Roadway Cross-Slope-Ft./Ft.--8x = 0.011
Shoulder Width-Ft.-- = 7.000
Shoulder Slope-Ft./Ft.--Ss = 0.011
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = - 0.067
Gutter Depression-Inches-- = 0.165
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.410 —
SPREAD-Ft.--T = 2.137
Average Velocity-V-fps = 2.694
FLOW in Gutter-CFS--Q = 0.410
% Flow in Gutter-CFS = 100.013
Velocity of Flow in Gutter-fps = 2.694
Depth at Curb Line-Inches--d = 1.709
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 0.410
Gutter Velocity at INLET-fps = 2.694
GUTTER FLOW at INLET-CFS--Q = 0.410
Depth at INLET Curb Line-Inches--d = 1.709
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 9.667
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q (Captured) Q (By-Pass)
3.083 0.499 0.205 0.205
6.583 0.872 0.358 0.052
9.583 1.000 0.410 0.000 -
13.583 1.000 0.410 0.000&=77
20.583 1.000 0.410 0.000



ARTIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

3 09-14-1996 .
'~ PROJECT NAME- SR7e 2L TRACS NO.-

HIGHWAY NAME- mekaus 8 DESIGNER - JeY

LOCATION - 14160 CHECKER - St~  PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 3.564
Roadway Cross-Slope-Ft./Ft.--Sx = 0.004
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.004
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.430
SPREAD-Ft.--T = 10.488 -
Average Velocity-V-fps = 3.573
FLOW in Gutter-CFS--Q = 1.281 o
) % Flow in Gutter-CFS = 89.546
Velocity of Flow in Gutter-fps = 4.537
Depth at Curb Line-Inches--d = 2.355
SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Splash-Over Velocity--FPS = 7.354
Depth at INLET Curb Line-Inches--d = 2.851
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 18.213
Capture Ratio -- SLOTTED DRAIN = 0.670
Capture Ratio -- GRATE = 0.500
LENGTH Efficiency Q(S.D.) Q (GRATE) Q(INT.) Q (By-Pass) $ CAPT.
10.000 0.762 1.089 0.341 1.430 0.000 100.00&~
15.000 0.956 1.367 0.063 1.430 0.000 100.00

)




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

- 09-11-1996
’ PROJECT NAME- SE2iL TRACS NO. -

HIGHWAY NAME- me@#g[ LoAD DESIGNER - _ (M
LOCATION - 53 CHECKER - < PAGE

Ver 3.40: December 1995 USE: MOD IFED (ukh OFENING Ll whY TO DITeH

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches--
Manning’s 'N

oNMvONMNOOON
o
o
o

Flow-CFS--Q
SPREAD-Ft.--T

\
\

Average Velocity-V-fps 694
) FLOW in Gutter-CFS--Q =  2.266
% Flow in Gutter-CFS = 81.209
Velocity of Flow in Gutter-fps = 5.5301/,
Depth at Curb Line-Inches--d = 3.458
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 2.790
Gutter Velocity at INLET-fps = 5.530
GUTTER FLOW at INLET-CFS--Q = 2.266
Depth at INLET Curb Line-Inches--d = 3.458
Local Gutter Depression-Inches = 0.000
/
Length of opening: TOTAL Intercept--Ft. = 22.139 «—— 22 & -~
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q(Captured) Q(By-Pass)
3.083 0.237 0.660 2.130
6.583 0.470 1.312 1.478
9.583 0.640 1.785 1.005
13.583 0.819 2.286 0.504
20.583 0.992 2.767 0.023



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-11-1996 ‘

 PROJECT NAME- SL2ZL TRACS NO.-
HIGHWAY NAME- m (& KéL{,lﬁS faﬁD DESIGNER - ¢ /M
LOCATION - 21407 LT CHECKER - __ SAuvJ PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches--

oNvNODMDONOO
o
o
(]

Manning’s 'N 016
Flow-CFS--Q = 2.770 v
SPREAD-Ft.--T =  7.165- <
Average Velocity-V-fps = 2.488 ‘
B FLOW in Gutter-CFS--Q =  1.796
’ ¥ Flow in Gutter-CFS = 64.847
Velocity of Flow in Gutter-fps = 3.098
Depth at Curb Line-Inches--d4 = 4.4797"
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 2.770
Gutter Velocity at INLET-fps = 3.098
GUTTER FLOW at INLET-CFS--Q = 1.796
Depth at INLET Curb Line-Inches--d = 4.479
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 14.530
Capture Ratio -- CURB OPENING = 0.800




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-18-1996
» PROJECT NAME-__ SRZzez L TRACS NO.-
HIGHWAY NAME- McKellips Load DESIGNER -
LOCATION - ZIres RE CHECKER - _ <S4/ PAGE
Ver 3.40: December 1995 ’
GRATE INLET DESIGN -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.548 .~
Roadway Cross-Slope-Ft./Ft.--Sx = 0.040 .
Shoulder Width-Ft.-- = 10.000 -
Shoulder Slope-Ft./Ft.--Ss = 0.040 ~-
Gutter Width-Ft.--W = 2.000 .
Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = _ 1.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.670
i SPREAD-Ft.--T = 4.474 =
Average Velocity-V-fps = 1.660
FLOW in Gutter-CFS--Q = 0.534
.:) % Flow in Gutter-CFS = 79.725
Velocity of Flow in Gutter-fps = 1.899
Depth at Curb Line-Inches--d = 2.188
GRATE TYPE: ADOT STD.--EF--2
Grate Length--Ft. = 3.250
Grate Width---Ft. = 1.500
Grate Area--Sq. Ft. = 3.480
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 6.250
Splash-Over Velocity--FPS = 3.558
Local Gutter Depression-Inches 1.000
Flow-CFS--Q = 0.670
GUTTER FLOW at INLET-CFS--Q = 0.622
Gutter Velocity at INLET-fps = 2.066
Depth at INLET Curb Line-Inches--d4 = 2.805
Frontal Flow Intercepted by GRATE--CFS = 0.561
Lateral Flow Intercepted by GRATE--CFS = 0.058
TOTAL Flow Intercepted by GRATE--CFS = 0.619
¥ FLOW Intercepted = 92.326
By-pass Flow--CFS = 0.051 w=—o



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-11-1996 @

) PROJECT NAME- SEeZ202L_ TRACS NO. -
HIGHWAY NAME- ¢ (PSS  LoAD DESIGNER - (/@M
LOCATION - 2513 CHECKER - S pnJ PAGE

Ver 3.40: December 1995
Usg: Maé S0 DL 204 (4 1w SELIES)

P

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches--

'—I
oOrHrOKHONOO
(=}
rY
o

Manning’s ‘N 016
Flow-CFS--Q = 8.580
SPREAD-Ft.--T = 13.917
Average Velocity-V-fps = 2.204
2) FLOW in Gutter-CFS--Q =  2.205 ®
% Flow in Gutter-CFS = 25.694
Velocity of Flow in Gutter-fps = 2.872
Depth at Curb Line-Inches--d = 7.000 -
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 8.580
Gutter Velocity at INLET-fps = 3.129
GUTTER FLOW at INLET-CFS--Q = 2.705
Depth at INLET Curb Line-Inches--d = 8.819
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 15.571 v
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q(Captured) Q (By-Pass)
3.083 0.328 2.812 5.768
6.583 0.628 5.389 3.191
9.583 0.821 7.044 1.536
13.583 0.975 8.369 0.211 »
20.583 1.000 8.580 0




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-05-1996
PROJECT NAME- H202.L TRACS NO. -
HIGHWAY NAME- lount@y (fLuf A DESIGNER -
LOCATION - Z2¢52.29 CHECKER - Sk PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.709
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023 ~
Shoulder Width-Ft.-- = 9.500 -
Shoulder Slope-Ft./Ft.--Ss = 0.023"
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016 -
Flow-CFS--Q = 0.870 v
SPREAD-Ft.--T = 5.034 v
Average Velocity-V-fps = 2.033
FLOW in Gutter-CFS--Q = 0.805
% Flow in Gutter-CFS = 92.504
Velocity of Flow in Gutter-fps = 2.273
Depth at Curb Line-Inches--d = 2.699‘/’¢//
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches 1.000
Flow-CFS--Q = 0.870
GUTTER FLOW at INLET-CFS--Q = 0.868
Gutter Velocity at INLET-fps = 2.450
Depth at INLET Curb Line-Inches--d = 3.200
Frontal Flow Intercepted by GRATE--CFS = 0.847
Lateral Flow Intercepted by GRATE--CFS = 0.017
TOTAL Flow Intercepted by GRATE--CFS = 0.864

% FLOW Intercepted
By-pass Flow--CFS

99.253
0.006 ~



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-199’

)  PROJECT NAME- IRZ202L TRACS NO. -
" HIGHWAY NAME-___ MunrY CLul FAML A DESIGNER - JH
LOCATION - /2 00 CHECKER - >Aw/___ PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 2.332 -
Roadway Cross-Slope-Ft./Ft.--Sx = 0.033 -~
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.033
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s 'N = 0.016
Flow-CFS--Q = 2.000 —
SPREAD-Ft.--T = 4.899 _—~
Average Velocity-V-fps = 3.985
FLOW in Gutter-CFS--Q = 1.812 ’
a ¥ Flow in Gutter-CFS = 90.607
:, Velocity of Flow in Gutter-fps = 4.456
Depth at Curb Line-Inches--d = 2.952 _~
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 2.000
GUTTER FLOW at INLET-CFS--Q = 1.969
Gutter Velocity at INLET-fps = 4.758
Depth at INLET Curb Line-Inches--d = 3.486
Frontal Flow Intercepted by GRATE--CFS = 1.891
Lateral Flow Intercepted by GRATE--CFS = 0.039
TOTAL Flow Intercepted by GRATE--CFS = 1.930

.497
0.070 & puss v ‘

% FLOW Intercepted
By-pass Flow--CFS

L}
0
N




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-1996
PROJECT NAME- sf2e2L TRACS NO.-
HIGHWAY NAME-__ dyuw7XY Ciuf [6AMP A _ DESIGNER - __ (/€M
LOCATION - /2+90 CHECKER - Shy PAGE

Ver 3.40: December 1995

GRATE INLET--IN SUMP
GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx = 0.005 —

Shoulder Width-Ft.-- = 11.500

Shoulder Slope-Ft./Ft.--Ss = 0.005

Gutter Width-Ft.--W = 2.500

Gutter Slope-Ft./Ft.--Sw = 0.067

Gutter Depression-Inches-- = - 2.000

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354

Grate Width---Ft. = 2.000

Grate Area--Sq. Ft. = 5.171

Effective Perimeter--Ft. = 7.354

Capture Ratio -- GRATE = 0.500

Local Gutter Depression-Inches = 0.000

Depth at INLET Curb Line-Inches--d = 2.190.~ v

Depth at C.G. of Grate Flow--In. = 1.543
SPREAD-Ft.--T = 5.617 *

Depth for WEIR FLOW, inches = 2.190

Depth for ORIFICE FLOW, inches = 0.001

Q(INLET) = 0.330 cfs is Based on WEIR flow



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-1996.

)  PROJECT NAME- IR 20AL TRACS NO. -
HIGHWAY NAME- _ /Yua7%Y Cinf ARAM/ A DESIGNER - JM
LOCATION - /370 CHECKER - <A

PAGE

Ver 3.40: December 1995

GRATE INLET--IN SUMP +«

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--8Sx = 0.009

Shoulder Width-Ft.-- = 7.500

Shoulder Slope-Ft./Ft.--Ss = 0.009

Gutter Width-Ft.--W = 2.500

Gutter Slope-Ft./Ft.--Sw = 0.067

Gutter Depression-Inches-- = . 2.000

GRATE TYPE: ADOT STD.--EF--1 -

Grate Length--Ft. = 3.250

Grate Width---Ft. = 2.000

Grate Area--Sqg. Ft. = 4.660

Effective Perimeter--Ft. = 7.250

j) Capture Ratio -- GRATE = 0.500

Local Gutter Depression-Inches = 0.000
Depth at INLET Curb Line-Inches--d4 = 2.420

Depth at C.G. of Grate Flow--In. = 1.752
SPREAD-Ft.--T = 6.418

Depth for WEIR FLOW, inches = 2.420

Depth for ORIFICE FLOW, inches = 0.003

Q(INLET) = 0.420 cfs is Based on WEIR flow

———




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

; 09-07-1996
/ PROJECT NAME- SFP2e2L TRACS NO. -
HIGHWAY NAME- GuntfY aruf B DESIGNER - W/
LOCATION - 13 +(0 CHECKER - L) PAGE
Ver 3.40: December 1995
é{w/’/’éﬂ)
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.780
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = - 0.067
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.260
SPREAD-Ft.--T = €6.565 o
Average Velocity-V-fps = 2.184
) FLOW in Gutter-CFS--Q =  1.068
% Flow in Gutter-CFS = 84.758
Velocity of Flow in Gutter-fps = 2.595
Depth at Curb Line-Inches--d = 2.976 ~
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 1.260
Gutter Velocity at INLET-fps = 2.595
GUTTER FLOW at INLET-CFS--Q = 1.068
Depth at INLET Curb Line-Inches--d = 2.976
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 12.515
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q(Captured) Q (By-Pass)
3.083 0.399 0.503 0.757
6.583 0.739 0.931 0.329
9.583 0.927 1.168 0.092
13.583 1.000 1.260 0.000&=—
20.583 1.000 1.260 0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-1996 .

PROJECT NAME- S 2021 TRACS NO. -
HIGHWAY NAME- lounNTM (il 8 DESIGNER - J#&mM
LOCATION - /S 2D CHECKER -  SAw DAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--w
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches--

oONOMOWOO
n
o
o

Manning’s ‘N 016
Flow-CFS--Q = 0.9607
SPREAD-Ft.--T = 5.555—
Average Velocity-V-fps = 2.113
FLOW in Gutter-CFS--Q =  0.870 ®
) % Flow in Gutter-CFS =  90.665
’ Velocity of Flow in Gutter-fps = 2.410
Depth at Curb Line-Inches--d = 2.7337
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.960
GUTTER FLOW at INLET-CFS--Q = 0.954
Gutter Velocity at INLET-fps = 2.606
Depth at INLET Curb Line-Inches--d4 = 3.258
Frontal Flow Intercepted by GRATE--CFS = 0.928
Lateral Flow Intercepted by GRATE--CFS = 0.022
TOTAL Flow Intercepted by GRATE--CFS = 0.950
% FLOW Intercepted = 98.962
= 0.010 v ‘l'

ﬁ) By-pass Flow--CFS




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-1996
7 PROJECT NAME- SE720 2L TRACS NO. -
HIGHWAY NAME- Lountr Y A DESIGNER - JEM
LOCATION - 6+ CHECKER - <. 4w’/  PAGE

Ver 3.40: December 1995

.
»

GRATE INLET--IN SUMP +

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020 v~
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sgq. Ft. = 5.171
Effective Perimeter--Ft. = 7.354 .
Capture Ratio -- GRATE 0.500
Local Gutter Depression-Inches = 1.000
Depth at INLET Curb Line-Inches--d = 2.040
Depth at C.G. of Grate Flow--In. = 2.101
SPREAD-Ft.--T = 2.6657
Depth for WEIR FLOW, inches = 3.040
Depth for ORIFICE FLOW, inches = 0.003
Q(INLET) = 0.500 cfs is Based on WEIR flow




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-1996 ‘

.‘) PROJECT NAME- SR28 2L TRACS NO. -
HIGHWAY NAME- DESIGNER -~ Jlm
LOCATION - 50 CHECKER - < a.J __ DAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.419 v+
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016

Flow-CFS--Q = 0.760~ v~
SPREAD-Ft.--T = 5.836.
Average Velocity-V-fps = 1.562
. FLOW in Gutter-CFS--Q = 0.677 ‘
) % Flow in Gutter-CFS =  89.068
Velocity of Flow in Gutter-fps = 1.804
Depth at Curb Line-Inches--4 = 2.801—
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches 1.000
Flow-CFS--Q = 0.760
GUTTER FLOW at INLET-CFS--Q = 0.751
Gutter Velocity at INLET-fps = 1.951
Depth at INLET Curb Line-Inches--d4d = 3.348
Frontal Flow Intercepted by GRATE--CFS = 0.727
Lateral Flow Intercepted by GRATE--CFS = 0.026
TOTAL Flow Intercepted by GRATE--CFS = 0.752

% FLOW Intercepted
-:, By-pass Flow--CFS

5o °

non
o




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996
PROJECT NAME- SRzoz L TRACS NO. -
HIGHWAY NAME- _Coubm, Clb Rarp € DESIGNER - SAW
LOCATION - CtoS satrt CHECKER -~ PAGE
Ver 3.40: December 1995 ;475 hydomtiis
£‘ A '174;5
GUTTER FLOW HYDRAULICs & (175 (€& #rass >
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.521
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.000 v
Gutter Slope-Ft./Ft.--Sw = 0.083
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = . 0.016
Flow-CFS--Q = 1.670
SPREAD-Ft.--T = 8.668
Average Velocity-V-fps = 1.902
FLOW in Gutter-CFS--Q = 1.083
% Flow in Gutter-CFS = 64.845
Velocity of Flow in Gutter-fps = 2.499
Depth at Curb Line-Inches--d = 3.600 -
7" -
567> 3" sl dmin et el
Emevy i flow fo recloe &
e e d
4 * 3 67 ﬂc °ﬁ°;\
/' cf6 H™s7 -

of the /S



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

- DROJECT NAME- Stzez TRACS NO.-
HIGHWAY NAME- Couvatn, Lt b PAMPp C DESIGNER - =/na)
LOCATION - Zto5— CHECKER - PAGE

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--IN SUMP
GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--8x = 0.020
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = . 2.000
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Effective Perimeter--Ft. = 7.354
. Capture Ratio -- GRATE = 0.500 .
h Capture Ratio -- SLOTTED DRAIN = 0.670
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 2.120
LENGTH Q(Slot. Dn) Q (Grate) d(inches) SPREAD, Ft.
10.000 1.718 0.401 1.778 2.224
20.000 2.043 0.077 0.966 1.207
30.000 2.068 0.052 0.512 0.640
- L) s (e = D em oD
S dre~ = S~ 7L = ’ . ~ & e
4 4 4
. - A - / m he 4 - v -
A ! 7 — i - S\ (7 / -C
: A S N




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-1996
.7 PROJECT NAME- SL 20 AL TRACS NO. -
HIGHWAY NAME- __ w7y Lind fMFA ¢ DESIGNER - JMm
LOCATION - ZFr75 CHECKER - <~ »~ ___ PAGE
Ver 3.40: December 1995 -
GRATE INLET DESIGN -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 1.363 —
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020 —
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--Ww = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.560
SPREAD-Ft.--T = 6.317
Average Velocity-V-fps = 2.863
, FLOW in Gutter-CFS--Q = 1.345
Ky $ Flow in Gutter-CFS = B86.244
Velocity of Flow in Gutter-fps = 3.370
Depth at Curb Line-Inches--d = 2.916 v
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sqg. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 1.560
GUTTER FLOW at INLET-CFS--Q = 1.518
Gutter Velocity at INLET-fps = 3.647
Depth at INLET Curb Line-Inches--d4 = 3.498
Frontal Flow Intercepted by GRATE--CFS = 1.457
Lateral Flow Intercepted by GRATE--CFS = 0.048
TOTAL Flow Intercepted by GRATE--CFS = 1.505
% FLOW Intercepted = 96.465
By-pass Flow--CFS = 0.055 ~



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-07-199‘

) PROJECT NAME- SF202L TRACS NO. -
HIGHWAY NAME-__ (o TRY CLuf FAMP D) DESIGNER - \/AM
LOCATION - )+ 25 CHECKER - PN PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.687 —~
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020 .~
Shoulder Width-Ft.-- = 9.500
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.500
Gutter Slope-Ft./Ft.--Sw = 0.067
Gutter Depression-Inches-- = - 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.350 v
SPREAD-Ft.--T = 2.458 .
Average Velocity-V-fps = 1.737
| FLOW in Gutter-CFS--Q =  0.350 — o
:) % Flow in Gutter-CFS = 100.012
- Velocity of Flow in Gutter-fps = 1.738
Depth at Curb Line-Inches--d = 1.9677
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 0.350
GUTTER FLOW at INLET-CFS--Q = 0.350
Gutter Velocity at INLET-fps = 1.923
Depth at INLET Curb Line-Inches--d = 2.290
Frontal Flow Intercepted by GRATE--CFS = 0.350
Lateral Flow Intercepted by GRATE--CFS = 0.000
TOTAL Flow Intercepted by GRATE--CFS = 0.350
% FLOW Intercepted = 100.000 ‘
By-pass Flow--CFS = 0.000




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- 2072,
HIGHWAY NAME-_(u azgz Luf AMFR D
LOCATION - [+50

Ver 3.40: December 1995

TRACS NO. -
DESIGNER -

CHECKER

09-07-1996

/M

™ M) PAGE

GRATE INLET--IN S
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.

Shoulder Width-Ft.--

Shoulder Slope-Ft./Ft.

Gutter Width-Ft.

Gutter Slope-Ft./Ft.
Gutter Depression-Inche

GRATE TYPE: ADOT STD.--C15.91
Grate Length-
Grate wWidth--
Grate Area--Sq.
Effective Perimeter-

Capture Ratio -- GRATE

Local Gutter Depression-Inches

Depth at INLET Curb Line-Inche

Depth at C.G. of Grate Flow-

SPREAD-Ft.

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches

Q(INLET) = 0.330 cfs is Based
PSS

UMP

--8Sx

--8s
--W
--Sw
s__

-Ft.
-Ft.

Ft.
-Ft.

s-~-d
-In.

--T

on WEIR

NONMNOWO

(= SO w

(S

flow

.020 __
.500
.020
.500
.067
.000

.354
.000
.171
.354



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

“ 09—07—1996‘

) PROJECT NAME- SRzg2L TRACS NO. -
HIGHWAY NAME- DESIGNER - /M
LOCATION - 2 0 CHECKER - §gkbd PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches--

A

oONOMOVOR
n
o
o

Manning’s ‘N 016
Flow-CFS--Q = 1.880
SPREAD-Ft.--T = 6.520 gl
Average Velocity-v-fps = 293
’ FLOW in Gutter-CFS--Q = 1.599 ‘
J $ Flow in Gutter-CFS =  85.031
- Velocity of Flow in Gutter-fps = 3.905
Depth at Curb Line-Inches--d = 2.965 — <
GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. = 3.354
Grate Width---Ft. = 2.000
Grate Area--Sq. Ft. = 5.171
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 7.354
Splash-Over Velocity--FPS = 7.354
Local Gutter Depression-Inches = 1.000
Flow-CFS--Q = 1.880
GUTTER FLOW at INLET-CFS--Q = 1.814
Gutter Velocity at INLET-fps = 4.227
Depth at INLET Curb Line-Inches--d = 3.560
Frontal Flow Intercepted by GRATE--CFS = 1.735
Lateral Flow Intercepted by GRATE--CFS = 0.054
TOTAL Flow Intercepted by GRATE--CFS = 1.789

¥ FLOW Intercepted
By-pass Flow--CFS

non
v
n

0 091 ®




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

, 09-24-1996
PROJECT NAME- SR202 L , TRACS NO. -

HIGHWAY NAME- Covnte (luk :..gnm.(@,u.ﬁj DESIGNER - __ sAwd

LOCATION - + 2509  Excf CHECKER - PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.629
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.500

Gutter Slope-Ft./Ft.--Sw = _ 0.056
Gutter Depression-Inches-- = 1.000
Manning’s ‘N = 0.016

Flow-CFS--Q = 3.270

SPREAD-Ft.--T = 11.983

Average Velocity-V-fps = 2.216

FLOW in Gutter-CFS--Q = 1.117

% Flow in Gutter-CFS = 34.158

Velocity of Flow in Gutter-fps = 2.963
Depth at Curb Line-Inches--d = 3.516

CURB OPENING--ADOT STD. C-15.20 MSA DO Type € (&’ cut 0/’“7:1)

Flow-CFS--Q = 3.270

Gutter Velocity at INLET-fps = 3.243

GUTTER FLOW at INLET-CFS--Q = 1.377

Depth at INLET Curb Line-Inches--d = 4.397

Local Gutter Depression-Inches = 1.000

Length of opening: TOTAL Intercept--Ft. = 14.180

Capture Ratio -- CURB OPENING = 1.000

LENGTH Efficiency Q (Captured) Q(By-Pass)

3.083 0.357 1.167 2.103
6.583 0.675 2.207 1.063
9.583 0.868 2.840 0.430
13.583 0.997 3.259 0.011
20.583 1.000 3.270 0.000

qlomx'ﬁgﬁz

) Olﬂrn'»vj



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996 @)

PROJECT NAME- SRzoz TRACS NO. -
HIGHWAY NAME- (ovatry Llob Seutllov-c] DESIGNER - _oiw
LOCATION - 207 76 CHECKER - PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.629
Roadway Cross-Slope-Ft./Ft.--Sx = 0.023
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--w = 1.500
Gutter Slope-Ft./Ft.--Sw = . 0.056
Gutter Depression-Inches-- = 1.000
Manning’s ’'N = 0.016
Flow-CFS--Q = 1.800
SPREAD-Ft.--T = 9.451
Average Velocity-V-fps = 1.929
FLOW in Gutter-CFS--Q = 0.770
% Flow in Gutter-CFS = 42.774
Velocity of Flow in Gutter-fps = 2.558
Depth at Curb Line-Inches--d = 2.908
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 1.800
Gutter Velocity at INLET-fps = 2.842
GUTTER FLOW at INLET-CFS--Q = 0.978
Depth at INLET Curb Line-Inches--d4 = 3.753
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 12.420
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q (Captured) Q(By-Pass)
3.083 0.402 0.723 1.077
6.583 0.743 1.338 0.462
9.583 0.930 1.674 0.126
13.583 1.000 1.800 0.000 —p—
20.583 1.000 1.800 0.000

J




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996
PROJECT NAME- SRzez L _ TRACS NO. -
HIGHWAY NAME- Covatry LIt Sevflibovad DESIGNER -
LOCATION - Z274t232 CHECKER - T PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.749
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--w = 1.500
Gutter Slope-Ft./Ft.--Sw = _ 0.056
Gutter Depression-Inches-- = 1.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 2.110
SPREAD-Ft.--T = 9.728
Average Velocity-V-fps = 2.139
FLOW in Gutter-CFS--Q = 0.879
% Flow in Gutter-CFS = 41.646
Velocity of Flow in Gutter-fps = 2.841
Depth at Curb Line-Inches--d = 2.975
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 2.110
Gutter Velocity at INLET-fps = 3.151
GUTTER FLOW at INLET-CFS--Q = 1.113
Depth at INLET Curb Line-Inches--d = 3.825
Local Gutter Depression-Inches = 1.000
Length of opening: TOTAL Intercept--Ft. = 14.171
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q(Captured) Q (By-Pass)
3.083 0.357 0.753 1.357
6.583 0.675 1.425 0.685
9.583 0.869 1.833 0.277
13.583 0.997 2.103 0.007 &
20.583 1.000 2.110 0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- S £zZor TRACS NO. -
HIGHWAY NAME-_ Copoabey Llof  Sovthbend DESIGNER - SA4w
LOCATION - T 279135 CHECKER -

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.274
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.000
Gutter Slope-Ft./Ft.--Sw = _ 0.083
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 0.840
SPREAD-Ft.--T = 7.202
Average Velocity-V-fps = 1.302
) FLOW in Gutter-CFS--Q = 0.621
) % Flow in Gutter-CFS = 73.942
Velocity of Flow in Gutter-fps = 1.657
Depth at Curb Line-Inches--d = 3.248
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 0.840
Gutter Velocity at INLET-fps = 1.657
GUTTER FLOW at INLET-CFS--Q = 0.621
Depth at INLET Curb Line-Inches--d = 3.248
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 7.194
Capture Ratio -- CURB OPENING = 0.800

LENGTH Efficiency Q (Captured) Q(By-Pass)




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996
PROJECT NAME-___ SA20z ¢ TRACS NO.-
HIGHWAY NAME- (amtn, {lvb Sevthlor. f DESIGNER - SAW
LOCATION - z8o0+d S CHECKER - PAGE
Ver 3.40: December 1995
A%H?E / oF C-
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
. Asscmned
Roadway Grade-% Per cent--G = 0.300 =& Q% frie v
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020 .,
Shoulder Width-Ft.-- = 12.000 (oagi Fudisaf
Shoulder Slope-Ft./Ft.--Ss = 0.020 ‘(a/-g
Gutter Width-Ft.--W = 2.000
Gutter Slope-Ft./Ft.--Sw = _ 0.083
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 4.720
SPREAD-Ft.--T = 15.469 <®F—— ,/
Average Velocity-V-fps = 1.873
FLOW in Gutter-CFS--Q = 1.819
¥ Flow in Gutter-CFS = 38.536
Velocity of Flow in Gutter-fps = 2.578
Depth at Curb Line-Inches--d4 = 5.232
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 4.720
Gutter Velocity at INLET-fps = 2.578
GUTTER FLOW at INLET-CFS--Q = 1.819
Depth at INLET Curb Line-Inches--d4 = 5.232
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 19.513
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q(Captured) Q(By-Pass)
3.083 0.266 1.257 3.463
6.583 0.523 2.470 2.250
9.583 0.704 3.321 1.399
13.583 0.883 4.167 0.553
20.583 1.000 4.720 0.000 @—___ o5&



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

‘} PROJECT NAME- SRZez @ TRACS NO. -
J  HIGHWAY NAME-_ Combn, flvd Soullloved DESIGNER - A
LOCATION - ZL80 rys CHECKER - PAGE

Ver 3.40: December 1995

Pret Z2or T

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

051~ fetonl  (ang Fodioaf

Roadway Grade-% Per cent--G = 0
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020 Flepe
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--Ww = 2.000
Gutter Slope-Ft./Ft.--Sw = _ 0.083
Gutter Depression-Inches-- = 2.000
Manning’s 'N = 0.016
Flow-CFS--Q = 4.720
SPREAD-Ft.--T = 22.029 <—
Average Velocity-V-fps = 0.948
FLOW in Gutter-CFS--Q = 1.267 ‘
) % Flow in Gutter-CFS =  26.838
Velocity of Flow in Gutter-fps = 1.309
Depth at Curb Line-Inches--d = 6.807
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 4.720
Gutter Velocity at INLET-fps = 1.309
GUTTER FLOW at INLET-CFS--Q = 1.267
Depth at INLET Curb Line-Inches--d = 6.807
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 12.809
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q (Captured) Q (By-Pass)
3.083 0.391 1.845 2.875
6.583 0.727 3.432 1.288
9.583 0.916 4.325 0.395
13.583 1.000 4.720 0.000
20.583 1.000 4.720 0

.000 Ab—0u Usd ‘l'




PROJECT NAME-
HIGHWAY NAME-

LOCATION
Ver 3.40:

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996
SRzoz TRACS NO. -
Govadey, Lot SouHilowad DESIGNER - <An
"z£5100 CHECKER - TAGE

December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 1.931
Roadway Cross-Slope-Ft./Ft.--Sx = 0.077
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.077
Gutter Width-Ft.--W = 2.000
Gutter Slope-Ft./Ft.--Sw = 0.083
Gutter Depression-Inches-- = . 2.000
Manning’s 'N = 0.016
Flow-CFS--Q = 3.570
SPREAD-Ft.--T = 4.365
Average Velocity-V-fps = 4.783
FLOW in Gutter-CFS--Q = 2.897
% Flow in Gutter-CFS = 81.137
Velocity of Flow in Gutter-fps = 5.456
Depth at Curb Line-Inches--d = 4.186

GRATE TYPE: ADOT STD.--EF--2
Grate Length--Ft. = 3.250
Grate Width---Ft. = 1.500
Grate Area--Sq. Ft. = 3.480
Capture Ratio -- GRATE = 0.500
Effective Perimeter--Ft. = 6.250
Splash-Over Velocity--FPS = 3.558
Local Gutter Depression-Inches 0.000
Flow-CFS--Q = 3.570
GUTTER FLOW at INLET-CFS--Q = 2.897
Gutter Velocity at INLET-fps = 5.456
Depth at INLET Curb Line-Inches--d = 4.186
Frontal Flow Intercepted by GRATE--CFS = 1.974
Lateral Flow Intercepted by GRATE--CFS = 0.160
TOTAL Flow Intercepted by GRATE--CFS = 2.134
% FLOW Intercepted = 59.765
By-pass Flow--CFS = 1.436



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996
PROJECT NAME-__ Spzoz L TRACS NO. -
HIGHWAY NAME- _ Covafn, cbl Aarfllac-d DESIGNER - S A ‘
LOCATION - 267 €76 CHECKER - PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE _
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.629
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-FPt.--W = 2.000
Gutter Slope-Ft./Ft.--Sw = 0.083
Gutter Depression-Inches-- = 2.000
Manning’s ‘N = 0.016
Flow-CFS--Q = 1.740
SPREAD-Ft.--T = 8.448
Average Velocity-V-fps = 2.070
FLOW in Gutter-CFS--Q = 1.150
¥ Flow in Gutter-CFS = 66.121
Velocity of Flow in Gutter-fps = 2.710 ‘
Depth at Curb Line-Inches--d = 3.548
CURB OPENING--ADOT STD. C-15.20
Flow-CFS8--Q = 1.740
Gutter Velocity at INLET-fps = 2.710
GUTTER FLOW at INLET-CFS--Q = 1.150
Depth at INLET Curb Line-Inches--d = 3.548
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 13.131
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q (Captured) Q (By-Pass)
3.083 0.382
6.583 0.714
9.583 0.905
13.583 1.000
20.583 1.000




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996
PROJECT NAME- _ Sgzoz (_ TRACS NO.-
HIGHWAY NAME-_ Govtny CGG Aort ey DESIGNER - _SAw)
LOCATION - Z29¢23 CHECKER - PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.176
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.000
Gutter Slope-Ft./Ft.--Sw = 0.083
Gutter Depression-Inches-- = 2.000
Manning‘’s ‘N = - 0.016
Flow-CFS--Q = 0.840
SPREAD-Ft.--T = 8.069
Average Velocity-V-fps = 1.080
FLOW in Gutter-CFS--Q = 0.575
% Flow in Gutter-CFS = 68.428
Velocity of Flow in Gutter-fps = 1.404
Depth at Curb Line-Inches--d = 3.456
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 0.840
Gutter Velocity at INLET-fps = 1.404
GUTTER FLOW at INLET-CFS--Q = 0.575
Depth at INLET Curb Line-Inches--d = 3.456
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 6.514
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q (Captured) Q (By-Pass)
3.083 0.685 0.575 0.265
6.583 1.000 0.840 0.000 =—
9.583 1.000 0.840 0.000
13.583 1.000 0.840 0.000
20.583 1.000 0.840 0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-1996

#~  PROJECT NAME- SReee TRACS NO. -
(L - HIGHWAY NAME- a.u*\#ﬂvb Mr‘ﬂ\to-ad‘ DESIGNER - ‘
LOCATION - Z12 tev CHECKER - PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.749
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 12.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 2.000
Gutter Slope-Ft./Ft.--Sw = 0.083
Gutter Depression-Inches--~ = 2.000
Manning’s 'N =. 0.016
Flow-CFS--Q = 2.880
SPREAD-Ft.--T = 10.285
Average Velocity-V-fps = 2.432
o FLOW in Gutter-CFS--Q = 1.625
(. % Flow in Gutter-CFS =  56.436 o
o Velocity of Flow in Gutter-fps = 3.263
Depth at Curb Line-Inches--d = 3.988
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 2.880
Gutter Velocity at INLET-fps = 3.263
GUTTER FLOW at INLET-CFS--Q = 1.625
Depth at INLET Curb Line-Inches--d4 = 3.988
Local Gutter Depression-Inches = 0.000
Length of opening: TOTAL Intercept--Ft. = 18.203
Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q(Captured) Q (By-Pass)
3.083 0.284 0.818 2.062
6.583 0.554 1.596 1.284
9.583 0.740 2.130 0.750
13.583 0.915 2.636 0.244
20.583 1.000 2.880 0.000 —-——




APPENDIX C

Storm Drain Hydraulic Gradeline Calculations
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Pipe Report

Pipe Upstream Downstream Inlet Weighted Inlet Total | System | Discharge | Length | Constructed{ Section | Roughness | Capacity | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
Node Node Area |Roughness| CA CA Intensity (cfs) (ft) Slope Size (cfs) Invert Invert Ground Ground Cover Cover HGL HGL
(acres) | Coefficient | (acres) | (acres) | (in/hr) (ft/ft) Elevation | Elevation | Elevation | Elevation (ft) (ft) (ft) (ft)
{ft) () (ft) (M _
A11 |CB10 JCT10 0.23 0.865 0.20 0.20 4.20 0.84 8.00 0.1650001 24 inch 0.012 99.54| 1,221.13 1,219.81| 1,226.13 1,225.81 3.00 4.00| 1,221.45 1,221.38
A16 |CB15 CB13 0.07 0.950 0.07 0.07 4.20 0.28] 2062 0.014064 | 24 inch 0.012 29.06] 1,225.23 1,224 94| 1,229.73 1,229.94 2.50 3.00| 1,226.06 1,226.06
A15 |CB13 JCT11 0.23 0.950 0.22 0.29 3.96 1.14| 92.00 0.001957] 24 inch 0.012 10.84| 1,224.94 1,224.76| 1,229.94 1,230.76 3.00 4.00| 1,226.06 1.226.06
A18 |CB16 JCT12 1.14 0.950 1.08 1.08 4.20 4.58] 90.50 0.002320] 24 inch 0.012 11.80| 1,226.62 1,226.41| 1,231.62 1,230.41 3.00 2.00) 1,227.75 1,227.71
A19 |CB17 MH11 1.16 0.865 1.00 1.00 4.20 4.25 8.00 0.081250] 24 inch 0.012 69.85| 1,227.61 1,226.96| 1,232.61 1,.232.96 3.00 400! 1,228.33 1,227.90
A14C | MH11 JCT12 N/A N/A N/A 1.00 4.19 4.24] 35.04 0.015696 | 24 inch 0.012 30.70| 1,226.96 1,226.41| 1,232.96 1,230.41 4.00 2.00| 1,227.68 1,227.71
A148B |JCT12 JCT11 N/A N/A N/A 2.09 4.11 8.65| 105.64 0.015619] 24 inch 0.012 30.63| 1,226.41 1,224.76] 1,230.41 1,230.76 2.00 4.00] 1,227.46 1,226.06
A14A | JCT11 MH10 N/A N/A N/A 2.37 3.60 8.62] 149.62 0.015640] 24 inch 0.012 30.65| 1,224.76 1,222.42] 1,230.76 1,228.42 4.00 4.00] 1,225.81 1,224.15
A12 |CB11 MH10 0.60 0.865 0.52 0.52 4.20 2.20 8.00 0.0875001 24 inch 0.012 72.49| 1,223.12 1,222.42| 1,228.12 1,228.42 3.00 4.00] 1,224.13 1,224.15
A13 |CB12 MH10 0.37 0.950 0.35 0.35 4.20 1.49| 108.95 0.004039| 24 inch 0.012 15.57| 1,222.86 1,222.42| 1,227.36 1,228.42 2.50 4.00( 1,224.15 1.224.15
A10B | MH10 JCT10 N/A N/A N/A 3.24 3.53 11.52| 110.00 0.0237271 24 inch 0.012 37.75| 1.222.42 1,219.81| 1,228.42 1,225.81 4.00 4.00] 1,223.64 1,221.38
A10A | JCT10 JCT138 N/A N/A N/A 3.44 3.50 12.13| 10.00 0.024000| 24 inch 0.012 37.96| 1.219.81 1,219.57| 1,225.81 1,225.57 4.00 4.00] 1,221.06 1.220.82
N15 |JCT138 MH161 N/A N/A N/A 3.44 3.50 12.12| 160.00 0.022062] 24 inch 0.012 36.40| 1,219.57 1,216.04| 1,225.57 1,222.04 4.00 4.00| 1.220.82 1,217.31
N16 |MH161 MH160 N/A N/A N/A 3.44 3.46 12.00| 224.00 0.012232] 24 inch 0.012 27.10| 1,216.04 1,213.30| 1.,222.04 1,218.30 4.00 3.00{ 1,217.28 1,214.95
N17 |MH160 CB162 N/A N/A N/A 3.44 3.40 11.81 8.50 0.052941] 24 inch 0.012 56.39| 1,213.30 1,212.85| 1.218.30 1.217.55 3.00 2.70f 1,21453 1,214.40
N18 |CB162 ES137 0.30 0.700 0.21 3.65 3.40 12.52] 119.69 0.051800| 24 inch 0.012 55.78]| 1,212.85 1,206.65| 1,217.55 1,209.65 270 1.00] 1,214.12 1,208.65
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Pipe Report

Pipe | Upstream | Downstream| Inlet Weighted Inlet Total | System | Discharge | Length | Constructed | Section | Roughness | Capacity | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream

Node Node Area |Roughness| CA CA Intensity (cfs) (ft) Slope Size (cfs) Invert Invert Ground Ground Cover Cover HGL HGL

(acres) | Coefficient | (acres) | (acres) | (in/hr) (fuft) Elevation | Elevation | Elevation | Elevation (ft) (ft) (ft) (ft)

(ft) f () (1

P3 |CB171 MH170 0.44 0.95 0.42 0.42 4.20 1.77] 18.86 0.0127 24 inch 0.012 27.64| 1.206.74 1,206.50( 1,211.74 1,211.50 3.00 3.00] 1,207.20 1,206.86
B1 CB20 CB21 0.96 0.70 0.67 0.67 420 2.84| 27.73 0.0162| 24 inch 0.012 31.221 1,198.50 1,199.05] 1,203.50 1,209.06 2.00 8.01| 1,206.19 1,206.19
B2 |CB21 JCT21 0.00 0.00 0.00 0.67 4.13 2.80{ 49.03 0.0159( 24 inch 0.012 30.91| 1,199.05 1,198.27| 1,209.06 1,207.00 8.01 6.73| 1,206.18 1,206.18
B3B |CB22 JCT21 0.79 0.70 0.55 0.55 4.17 2.33] 89.39 0.0194{ 24 inch 0.012 34.09| 1,200.00 1,198.27] 1.204.00 1,207.00 2.00 6.73| 1,206.19 1,206.18
B3A |JCT21 JCT20 N/A N/A N/A 1.22 3.90 4.82| 63.62 0.0193| 24 inch 0.012 34.07| 1,198.27 1,197.04( 1,207.00 1.211.50 6.73 12.46| 1,206.16 1,206.13
P4 |JCT20 MH170 N/A N/A N/A 1.22 3.81 4.71 6.00 0.0067| 24 inch 0.012 20.01| 1,197.04 1,197.00] 1,211.50 1.211.50 12.46 12.50] 1,206.13 1,206.13
P5 |MH170 |MH171 N/A N/A N/A 1.64 3.80 6.30| 86.97 0.0057( 24 inch 0.012 18.58| 1,197.00 1,196.50| 1,211.50 1,207.20 12.50 8.70| 1,206.09 1,206.03
P6 |MH171 MH172 N/A N/A N/A 1.64 37 6.14| 327.44 0.0058] 36 inch 0.012 55.04( 1,196.50 1,194.60| 1,207.20 1,210.50 7.70 12.90] 1,206.03 1,206.01
P7 |MH172 |ES141 N/A N/A N/A 1.64 3.15 5.21| 168.76 0.0059( 36 inch 0.012 55.62| 1,194.60 1,193.60| 1,210.50 1,198.00 12.90 1.40] 1,206.01 1,206.00
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Pipe Report

Pipe | Upstream | Downstream| Inlet Weighted | Inlet Total | System | Discharge | Length | Constructed | Section | Roughness | Capacity | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream

Node Node Area |Roughness| CA CA Intensity (cfs) (ft) Slope Size (cfs) Invert Invert Ground Ground Cover Cover HGL HGL

(acres) { Coefficient | (acres) | (acres) | (in/hr) (f/ft) Elevation | Elevation | Elevation | Elevation (ft) (ft) (ft) (ft)

(ft) () (ft) (ft)

C2 |cB30 JCT30 0.17 0.95 0.16 0.16 4.20 0.68] 42.05 0.027111|24 inch 0.012 40.35| 1,205.27 1,204.13] 1,209.27 1,208.00 2.00 1.87] 1,205.55 1,205.43
P2 {CB170 JCT150 0.36 0.95 0.34 0.34 4.20 1.45( 4081 0.020338| 24 inch 0.012 34.95| 1,207.47 1,206.64( 1,212.47 1.210.00 3.00 1.36| 1,207.89 1.207.81
P1A |ES140 JCT150 2.12 0.70 1.48 1.48 3.93 5.88] 49.41 0.027120] 24 inch 0.012 40.36| 1,207.98 1,206.64| 1,210.40 1,210.00 0.42 1.36| 1,208.84 1,207.81
P1B |JCT150 |CB172 N/A N/A N/A 1.83 3.90 7.18| 4194 0.027182| 24 inch 0.012 40.40{ 1,206.64 1,205.50] 1,210.00 1,209.00 1.36 1.50| 1,207.59 1,206.83
C1A |CB172 JCT30 0.35 0.70 0.24 2.07 3.88 8.10| 118.65 0.011547 ] 24 inch 0.012 26.33| 1,205.50 1,204.13| 1,209.00 1,208.00 1.50 1.87| 1,206.51 1,205.43
C1B |JCT30 CB31 N/A N/A N/A 223 3.82 8.60| 4060 0.011330| 24 inch 0.012 26.09| 1,204.13 1,203.67( 1,208.00 1,206.94 1.87 1.27| 1,205.18 1,205.11
C3 |CB31 ES30 0.69 0.95 0.66 2.89 3.80 11.06| 140.90 0.0114981 24 inch 0.012 26.28| 1,203.67 1,202.05| 1,206.94 1,204.00 1.27 -0.05| 1,204.86 1,204.05
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Pipe Report

Pipe | Upstream | Downstream| Iniet Weighted tnlet Total | System | Discharge | Length | Constructed | Section | Roughness | Capacity | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream

Node Node Area |Roughness| CA CA Intensity (cfs) (ft) Slope Size (cfs) invert Invert Ground Ground Cover Cover HGL HGL

(acres) | Coefficient | (acres) | (acres) | (in/hr) (ft/ft) Elevation | Elevation | Elevation| Elevation (ft) (ft) (ft) (ft)

(fty (ft) () ()

E14 |CB61 CB60 2.09 0.950 1.99 1.99 4.20 8.41| 106.86 0.0087] 24 inch 0.012 22.86) 1,217.52 1,216.59] 1,222.52 1,221.59 3.00 3.00) 1,218.55 1,217.88
E13 (CB60 JCT57 0.18 0.950 0.17 2.16 415 9.02] 31.83 0.2234124 inch 0.012| 115.82( 1,216.59 1,209.48{ 1,221.59 1.223.00 3.00 11.52| 1.217.66 1,213.73
E12 }CB59 JCT56 0.20 0.950 0.19 0.19 4.20 0.80| 2067 0.2603] 24 inch 0.012} 125.03} 1,215.10 1,209.72| 1,220.10 1,222.00 3.00 10.281 1,215.41 1,213.75
E15A |ES50 JCT56 2.31 0.834 1.93 1.93 4.20 8.16{ 43.60 0.00601 36 inch 0.012 55.80| 1,209.48 1,209.22] 1,212.48 1,222.00 0.00 9.78] 1,213.75 1.213.75
E158 | JCT56 JCTS57 N/A N/A N/A 212 412 8.78] 39.28 0.0061 36 inch 0.012 56481 1,209.22 1,208.98] 1,222.00 1,223.00 9.78 11.02} 1,213.73 1213.73
E15C | JCTS7 MH52 N/A N/A N/A 427 4.04 17.42| 80.07 0.00601 36 inch 0.012 55.94| 1,208.98 1,208.50( 1,223.00 1,222.27 11.02 10.77| 1,213.67 1,213.63
E16 |{MH52 ESS1 0.00 0.000 0.00 7.63 391 30.11| 140.30 0.0107] 36 inch 0.012 74.71| 1,208.50 1,207.00) 1,222.27 1,211.00 10.77 1.00| 1,213.34 1.213.10
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Pipe Report

Pipe | Upstream | Downstream| Inlet | Weighted | (nlet | Total | System | Discharge | Length | Constructed | Section | Roughness [ Capacity | Upstream | Downstream | Upatream | Downstream | Upstream | Downstream | Upstream | Downstream
Node Node Area |Roughness| CA CA | Intensity (cfs) m Slope Size (cfs) invert invert Ground Ground Cover Cover HGL HGL
(acres) | Coefficient | (acres) | (acres) | (invhr) (rm) ) Elevation | Elevation | Elevation | Elevation W] m ] L))
) m ) n
E7 |CB54 JCT52 0.24 0885 021 0.21 420 0.88} 8.00 0.1575) 24 inch 0.012| 97.26] 1,216.68 1,215.421 1,221.68 1,221.42 3.00 4.00( 1.217.00f 1221648
€6 |CB53 JCTS1 0.39 0.865| 0.34] 0.34 4.20 143| 8.00 0.0975| 24 inch 0012} 76.52] 1,218.57 1.215.79| 1,221.57 1,221.79 3.00 4.00] 1,218.98 1,216.76
2 CcBS52 MHS1 0.25 0885] 022 o0.22 4.20 092| 8.00 0.0850] 24 inch 0.012] 62.48| 1,216.69 1.216.17| 1,221.69 1,222.17 3.00 4.00| 1,217.02 1,216.99
E3 |CBSY JCT50 0.29 08685 025! 0.25 420 1.08) 8.00 0.0362] 24 inch 0.012{ 48.66] 1,217.18 1,216.89| 1,222.18 1,222.89 3.00 4.00| 1,217.54] 121781
E1 |CBS50 MHS50 0.52 0.885] 045/ 045 4.20 1.90( 8.00 0.0850] 24 inch 0.012] 6248] 1,218.28 1,217.76]| 1,223.28 1,223.76 3.00 4.00| 1,218.78 1,218.37
E2A | MH50 JCT50 N/A N/A NA| 045 4.19 1.80} 115.13 0.0076| 24 inch 0012| 21.30] 1,217.76 1,216.89] 1,223.76 1,222.89 4.00 4.00] 1,218.24 1,217.61
E2B )JCT50 |MH51 N/A N/A N/A]  0.70 4.0 2.89] 95.10 0.0076| 24 inch 0012] 21.32} 1,216.89 1,218.17] 1,222.89 1,222.17 4.00 4.00] 1,217.48) 121699
ESA | MH51 JCT51 N/A NA N/A 0.82 4.02 3.721 75.09 0.0051}24 inch 0.012 17.43| 1,216.17 1,215.79] 122217 1,221.79 4.00 4.00] 1,216.85 1,216.76
ESB [JCT51 JCT52 N/A N/A N/A 1.25 397 5.02) 75.08 0.0049| 24 inch 0.012 17.20] 1,215.79 1,215.42| 1,221.79 1,221.42 4.00 4.00] 1,216.58 1,216.46
E5C [JCT52 |MH52 N/A N/A NAl 146 3.93 5.79] 30.03 0.0050] 24 inch 0012} 17.32] 1,215.42 1,215.27| 1,221.42 122227 4.00 5.00] 1.218.27 1,216.07
E9 [CBS5 JCTS53 0.20 0.885 0.26 0.26 4.20 1.10 8.00 0.1263) 24 inch 0012 87.07| 1,217.13 1.216.12| 1,222.13 1,222.12 3.00 4.00) 1,217.49 1,217.34
E10 |CB58 JCT54 0.36 0.885| 031 031 420 1.32| 8.00 0.0800 | 24 inch 0012| 60.03] 1,218.08 1,217.60] 1,223.08 1,223.60 3.00 4.00| 121870 1,218.73
E11 |CBS7 JCTS58 0.22 0.950 0.24 0.21 4.20 0.88| 7468 0.0179] 24 inch 0.012 32.83| 1,210.43 1,218.09| 1,224.43 1,224.09 3.00 4.00] 1,219.75 1.219.10
E17 |CB82 MH53 129 0.885 1.12 1.12 4.20 4.72 8.00 0.0850] 24 inch 0.012 62.48| 1,220.23 1,218.71] 1,225.23 1,225.71 3.00 4.00| 1,220.89 1.220.70
EBA | MH53 JCT58 N/A N/A N/A 112 4.20 4.72] 115.20 0.0141] 24 inch 0.012 2005} 1,219.71 1,218.08| 1,225.71 1,224.09 4.00 4.00} 1,220.47 1,219.10
EBB |JCT58 (JCT54 N/A N/A NA| 132 4.10 5.47| 23487 0.0141] 24 inch 0012 29.05| 1,218.09 1,217.60| 1.224.09 1,223.60 4.00 4.00] 1,218.92 1,218.73
EBC [JCT54 |JCTS53 N/A N/A NA| 1.64 4.08 8.72] 105.12 0.0141) 24 inch 0012| 29.08{ 1,21760 1,216.12| 1,223.60 1,222.12 4.00 4.00| 121852 1,217.34
E8D } JCT53 MH52 N/A NA N/A 1.90 4.02 7.88| 60.07 0.0142{ 24 inch 0012 29.15) 1,216.12 1,215.27] 1,222.12 1,222.27 4.00 5.00] 1.217.11 1,215.99
E18 | MH52 ESS1 0.00 0.000 0.00 7.683 3.91 30.08| 140.30 0.0107] 36 inch 0.012 74.71] 1,208.50 1,207.00{ 1,222.27 1,211.00 10.77 1.00] 1,213.34 1,213.10
Pr’ \ Title: Red Mtn. Fwy.
m.. _83\13184\stm\syse2.stm Staniey Consuiltants
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Node Report

Node Inlet | Weighted | Inlet | External| Total | Inlet | External {Upstream|System| System Total Discharge | Ground Rim HGL In | HGL Out | Inlet inlet
Area |Roughness| CA CA CA TC TC Flow Flow | Intensity | Watershed (cfs) Elevation | Elevation (ft) (ft) Intensity | Discharge

(acres) | Coefficient | (acres) | (acres) | (acres) | (min) (min) Time Time (in/hr) (CIA) (ft) (ft) (in/hr) (cfs)

{min) {min) (cfs) .

ES81 0.00 0.00 0.00 0.00 0.00{ 0.00 0.00 0.00 0.00 6.84 0.00 26.00| 1,208.30{ 1,208.30] 1,208.30| 1,208.30 6.84 0.00
cB8o 0.72 0.95 0.68 0.00 0.68| 10.00 0.00 0.11] 10.00 4.20 2.90 28.90| 1,21541] 121541} 1,207.92| 1,207.07 4.20 2.90
ES80 4.11 0.79 3.23 0.00 3.23] 10.00 0.00 0.00| 10.00 4.20 13.67 13.67) 1,208.00] 1,208.00) 1,207.63| 1.207.33 4.20 13.67
cas1 1.13 0.70 0.79 0.00 0.79] 13.20 0.00 0.00] 13.20 3.77 3m 3.01f 1,210.50} 1,210.50} 1,207.11] 1,207.11 3.77 3.01
MHS80 N/A N/A N/A N/A 4.70 N/A 0.00 13.61 13.61 3.72 17.63 N/AL 1,217.28] 1,217.28] 1,204.60] 1,204.60 N/A N/A

Project Title: Red Mtn Fwy
m:\05063113194\stm\sysg2.stm
09/29/96 09:08:55 PM

Stanley Consuitants

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: JRM
StormCAD v1.0
Page 1 of 1



»JES110

K78B
/./
CB11S __]JcT112
d MH110_— -
K5B Ko
CB116
b=
A
T ke
cB117 °

K2B

JCT110

K4
/W// K2A ) CB110
K3 _— cB114
— cB111

cB113

Project Title: Red Mtn Fwy Project Engineer: JRM
m:\05083\13194\stm\sysk2.stm Stanley Consultants StomCAD v1.0
09/29/98 08:20:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1



Pipe Report

[Pipe Upstream Downstream Inlet | Weighted Inlet Total | System | Discharge | Length | Constructed | Section | Roughness | Capacity | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream | Upstream | Downstream

Node Node Area |Roughness| CA CA Intensity (cfs) (ft) Slope Size (cfs) Invert Invert Ground Ground Cover Cover HGL HGL

(acres) | Coefficient | (acres) | (acres) | (in/hr) (ft/ft) Elevation | Elevation | Elevation | Elevation (ft) (ft) (ft) (ft)

(ft) (ft) (ft) ()

K8 |CB116 CB117 1.32 0.70 0.92 0.92 3.77 3.51] 31.01 0.0161}24 inch 0.012 31.12] 1,206.50 1,206.00| 1,210.50 1,213.33 2.00 5.331 1,207.16 1,206.88
K9 |CB117 JCT112 0.21 0.95 0.20 112 3.75 4.25] 7966 0.0131]24 inch 0.012 28.00| 1,206.00 1,204.96| 1,213.33 1,.214.00 533 7.04] 1,206.72 1,206.29
K7B |ES110 JCT112 5.60 0.74 4.14 414 275 11.46| 82.01 0.0340| 30 inch 0.012 81.95| 1,207.50 1,204.71{ 1,210.00 1,214.00 0.00 6.79| 1,208.63 1,206.29
K7A |JCT112 MH110 N/A N/A N/A 5.26 272 14.45] 53.51 0.0340| 30 inch 0.012 81.94| 1,204.71 1,202.89{ 1,214.00 1,214.54 6.79 9.15] 1,205.99 1,203.66
K6 |CB115 JCT111 0.82 0.95 0.78 0.78 420 3.30] 33.66 0.1506 | 24 inch 0.012 95.11] 1,209.30 1,204.23] 1,213.30 1,214,00 2.00 7.77| 1,209.93 1,205.64
K3 |CB113 CB114 0.50 0.95 0.48 0.48 4.20 2.01] 69.96 0.0091| 24 inch 0.012 23.44| 1,209.23 1,208.59] 1.213.23 1,212.59 2.00 2.00| 1,209.72 1,209.20
K4 |CB114 JCT110 0.06 0.95 0.06 0.53 415 2.22] 35.62 0.0761| 24 inch 0.012 67.60| 1,208.59 1,205.88] 1,212.59 1,213.00 2.00 512] 1,209.11 1,207.10
K1 CB110 cB111 0.21 0.95 0.20 0.20 4.20 0.84] 33.01 0.1039] 24 inch 0.012 79.001 1,209.43 1,206.00] 1.213.43 1,210.00 2.00 2.00| 1,209.75 1,207.17
K2A {CB111 JCT110 1.22 0.70 b.8s 1.05 4.09 4.35| 2551 0.0047 24 inch 0.012 16.81| 1,206.00 1,205.88| 1.210.00 1,213.00 2.00 5.12( 1,207.09 1,207.10
K2B |[JCT110 CB112 N/A N/A N/A 1.59 4.07 6.50| 27.72 0.0047] 24 inch 0.012 16.78| 1,205.88 1,205.75| 1,213.00 1,212.64 512 489 1,206.97 1,206.97
K5A 1CB112 JCTI111 0.1 0.95 0.10 1.69 4.05 6.90( 84.71 0.0179} 24 inch 0.012 32.83] 1,205.75 1,204.23| 1,212.64 1,214.00 4.89 7.77| 1,206.68 1,205.64
KSB [JCT111 MH110 N/A N/A N/A 2.47 4.00 9.96] 47.13 0.0178} 24 inch 0.012 32.72| 1,204.23 1,203.39| 1,214.00 1,214.54 7.77 9.15| 1,205.36 1.204.19
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Node Report

Node Inlet | Weighted Inlet | External| Total | Inlet | External | Upstream | System | System Total Known | Discharge | Ground Rim HGL In | HGL Out Inlet Inlet
Area |[Roughness| CA CA CA TC TC Flow Flow | Intensity | Watershed | Flow (cfs) Elevation | Elevation (ft) (ft) Intensity | Discharge
(acres) | Coefficient | (acres) | (acres) | (acres) | (min)| (min) Time Time (in/hr) (CIA) (cfs) (ft) (ft) (in/hr) (cfs)
(min) (min) (cfs)

265+25 LT 0.00 0.00 0.00 0.93 0.93] 0.00 10.00 0.00| 10.00 4.20 3.94 0.00 3.94] 1,216.66] 1,216.66| 1,214.28| 1,214.28 6.84 0.00
265+41 RT 0.00 0.00 0.00 0.93 0.93]| 0.00 10.00 0.00| 10.00 4.20 3.94 Q.00 3.94| 1,21684] 1,216.84] 1,213.94] 1,213.94 6.84 0.00
256+75 LT 0.00 0.00 0.00 072 0.72] 0.00 10.00 0.00] 10.00 4.20 3.05 0.00 3.05] 1,213.43| 1,213.43| 1,212.41| 1,212.41 6.84 0.00
256+75 RT 0.00 0.00 0.00 0.72 0.72| 0.00 10.00 0.00| 10.00 4.20 3.05 0.00 3.05| 1,213.43| 1,213.43| 1,212.36| 1,212.36 6.84 0.00
229+70 LT 0.00 0.00 0.00 0.49 0.49] 0.00 10.00 0.00{ 10.00 4.20 2.07 0.00 2.07| 1,216.81| 1,216.81| 1,21599| 1,215.99 6.84 0.00
229+70 RT 0.00 0.00 0.00 0.49 0.49| 0.00 10.00 0.00| 10.00 4.20 2.07 0.00 2.07| 1,216.81] 1,216.81] 1,215.97] 1,215.97 6.84 0.00
227+54 0.00 0.00 0.00 4422 44.22| 0.00 49.00 0.00| 48.00 1.81 80.68 0.00 80.68| 1,220.20| 1,220.20| 1,216.25| 1,216.25 6.84 0.00
229+70 N/A N/A N/A N/A| 4520 N/A 0.00 49.71| 49.71 1.79 81.50 N/A 81.50| 1,217.60( 1,217.60] 1,215.94] 1,215.92 N/A N/A
237+10 N/A N/A N/A N/A| 45.20| N/A 0.00 52.12| 52.12 1.72 78.21 N/A 78.21| 1,217.00] 1,217.00| 1,214.84| 1,214.77 N/A N/A
238+98 N/A N/A N/A N/A] 45.20| N/A 0.00 52.84| 52.84 1.69 77.22 N/A 77.22( 1,217.00] 1,217.00| 1,214.54] 1,214.53 N/A N/A
245+58 N/A N/A N/A N/A| 4520 N/A 0.00 556.10( 55.10 163 74.12 N/A 74.12| 1,215.00| 1,215.00] 1,213.66| 1,213.64 N/A N/A
251+50 N/A N/A N/A N/A| 45.20 N/A 0.00 57.22| 57.22 1.56 71.23 N/A 71.23| 1,215.00{ 1,215.00{ 1,212.92| 1,212.91 N/A N/A
256+75 N/A N/A N/A N/A| 46.64] N/A 0.00 59.24| 59.24 1.50 70.66 N/A 7066 1,214.20| 1,214.20| 1,212.30| 1,212.29 N/A N/A
258+20 N/A N/A N/A N/A| 46.64| N/A 0.00 59.78( 59.78 1.49 69.89 N/A 69.89( 1,21460| 1,214.60] 1,212.13| 1,212.11 N/A N/A
263462 N/A N/A N/A N/A| 46.64| N/A 0.00 61.84| 61.84 1.46 68.62 N/A 68.62| 1,217.00] 1,217.00] 1,211.53| 1,211.48 N/A N/A
265+12 0.00 0.00 0.00| 116.50| 163.14| 0.00 90.00 62.49| 90.00 1.14 188.29 0.00 188.29( 1,217.40| 1,217.40( 1,211.34| 1,210.79 6.84 0.00
265+33 N/A N/A N/A N/A| 165.00| N/A 0.00 90.05| 90.05 1.14 190.34 N/A 190.34| 1,217.40| 1,217.40| 1,210.75] 1,210.72 N/A N/A
271+70 N/A N/A N/A N/A| 165.00] N/A 0.00 91.63| 91.63 1.13 187 .41 N/A 187.41| 1,220.40( 1,220.40| 1,209.62| 1,209.59 N/A N/A
276+10 (MHB0) 1.13 0.70 0.79 0.00| 165.79|10.00 0.00 92.74| 92.74 1.11 186.24| 13.00 199.24| 1,218.20| 1,218.20| 1,208.85| 1,208.08 4.20 3.35
278+30 N/A N/A N/A N/A| 165.79 N/A 0.00 93.26| 93.26 1.1 185.27 N/A 198.27| 1,216.60| 1,216.60| 1,207.66| 1,207.63 N/A N/A
280+40 (MH110) 15.18 0.83] 1260 0.00| 178.39| 14.50 0.00 93.78| 93.78 1.10 198.30| 13.00 211.30| 1,216.20| 1,216.20{ 1,207.22| 1,206.29 3.60 45.68
283+86 N/A N/A N/A N/A| 178.39| N/A 0.00 94.48| 9448 1.09 196.90 N/A 209.90| 1,216.00| 1,216.00| 1,205.35] 1,205.35 N/A N/A
284+81 N/A N/A N/A N/A] 178.38] N/A 0.00 9468| 94.68 1.09 196.50 N/A 209.50| 1,216.00|] 1,216.00| 1,204.71| 1,204.71 N/A N/A
Salt River N/A N/A N/A N/A| 178.39| N/A 0.00 94.70| 94.70 1.09 196.46 N/A N/A| 1,208.00| 1,208.00| 1,204.46| 1,204.46 N/A N/A
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Pipe Report

Pipe Upstream Downstream Inlet Weighted Inlet -] Total | System | Discharge | Length | Constructed | Section | Roughness | Capacity | Upstream | Downstream | Upstream | Downstream | Upstream wanstrea}n Upstream | Downstream
Node Node Area |Roughness| CA 'CA Intensity (cfs) (ft) Slope Size (cfs) Invert Invert Ground | . Ground Cover . |. . Cover HGL HGL
(acres) | Coefficient | (acres) | (acres) | (in/hr} (fUft) Elevation | Elevation | Elevation| Elevation T () AR) (ft) (ft)
) (ft) (ft) ) (ft) !

C1 265+25 LT 265+33 0.00 0.00 0.00 0.93 4.20 3.94| 48.00 0.18833| 15 inch 0.012 30.37| 1,213.48 1,204.44| 121666} 121740] i 193] « 11.71{ 121428 1,210.75
C2 |265+41RT 265+33 0.00 0.00 0.00{7 0.93 4.20 3.04] 57.00 0.15439| 15 inch 0.012 27.50( 1.213.14 1,204.34| - 1,216.84 1,217.40 2.45 11.q.1 1,213.94 1,.210.75
C3 [256+75LT 256+75 0.00 0.00 0.00 0.72 4.20 3.05| 55.00 0.08091| 15 inch 0.012 19.90| 1,208.96 1,204.51] 1,213.43 1,214.20 3.22 - 8.44] 1,212.41 1.212.30
C4 |256+75RT 256+75 0.00 0.00 0.00 0.72 4.20 3.05| 31.00 0.17355] 15 inch 0.012 29.15| 1,210.60 1,205.22| 1,213.43 1,214.20 1.58 7.73] 1,212.36 1,212.30
C5 |[229+70LT 229+70 0.00 0.00 0.00 0.49 420 2.07| 54.00 0.11519] 15 inch 0.012 23.75| 1,212.94 1,206.72| 1,216.81 1,217.60 262| . 9.63| 1,215.99 1.215.94
C6é |229+70RT 229+70 0.00 0.00 0.00 0.49 4.20 2.07] 30.00 0.23000| 15 inch 0.012 33.56| 1.213.89 1,206.99| 1,216.81 1,217.60 1.67 9.36| 1,215.97 1,215.94
P12 |227+54 229+70 0.00 0.00 0.00| 44.22 1.81 80.68| 216.00 0.00120] 54 inch 0.012 73.91| 1,.205.10 1,204.84( 1,220.20 1,217.60 10.60 8.26] 1,216.25 1,215.94
P11 |229+70 237+10 N/A N/A N/Al 45.20 1.79 81.50| 740.00 0.00078| 54 inch 0.012 59.64| 1,204.84 1,204.26] 1,217.60 1.217.00 8.26 . B.24] 121592 1.214.84
P10 |237+10 238+98 N/A N/A N/A] 45.20 1.72 78.21| 188.00 0.00080|6x 3 ft 0.012 62.96( 1,204.26 1,204.11| 1,217.00 1,217.00 9.74 . 9.891 1,214.77 1,214.54
P9 |238+98 245+58 N/A N/A N/A]l 45.20 1.69 77.22| 660.00 0.00076| 54 inch 0.012 68.63( 1,204.11 1,203.61( 1,217.00 1.215.00 8.39 .6._89 1,214.53 1,213.66
P8 |245+58 251+50 N/A N/A N/A] 45.20 1.63 74.12| 592.00 0.00079| 54 inch 0.012 60.02| 1,203.61 1,203.14| 1,215.00 1,215.00 6.89 7.36| 1,213.64 1,212.92
P7 |251+50 256+75 N/A N/A N/A| 45.20 1.56 71.23| 542.00 0.00077| 54 inch 0.012 59.30| 1,203.14 1,202.72| 1,215.00 1,214.20 7.36 . 6.98] 1,212.91 1.212.30
P6 |256+75 258+20 N/A N/A N/A] 46.64 1.50 70.66| 145.00 0.00076| 54 inch 0.012 58.67| 1,202.72 1,202.61| 1,214.20 1,214.60 6.98 7.49| 1,212.29 1,212.13
P5 |258+20 263+62 N/A N/A N/A| 46.64 1.49 69.89| 542.00 0.00094 | 54 inch 0.012 65.35| 1,202.61 1,202.10| 1,214.60 1,217.00 7.49 10.40| 1,212.11 1,211.53
P4 | 263+62 265+12 N/A N/A N/A| 46.64 1.46 68.62( 150.00 0.00367|6x 3 ft 0.012] 134.97) 1,202.10 1,201.65] 1,217.00 1,217.40 11.90 12.85| 1,211.48 1,211.34
P3B |265+12 265+33 0.00 0.00 0.00] 163.14 1.14 188.29| 21.00 0.00381| 72 inch 0.012| 283.16| 1,201.55 1,201.47( 1,217.40 1,217.40 9.85 9.83| 1,210.79 1,210.75
P3A | 265+33 271+70 N/A N/A N/A| 165.00 1.14 190.34| 637.00 0.00036| 72 inch 0.012 87.18( 1,201.47 1,201.24| 1,217.40 1,220.40 9.93 13.16| 1,210.72 1,209.62
P2B |271+70 276+10 (MHB80) N/A N/A N/A| 165.00 1.13 187.41| 440.00 0.00061|72 inch 0.012| 113.65| 1,201.24 1,200.97| 1,220.40 1,218.20 13.16 11.23| 1,209.59 1,208.85
P2A | 276+10 (MH80) 278+30 1.13 0.70 0.79| 165.79 1.1 199.24| 220.00 0.00064| 72 inch 0.012| 115.73| 1,200.97 1,200.83( 1,218.20 1,216.60 11.23 9.77| 1,208.08 1,207.66
P1D |278+30 280+40 (MH110) N/A N/A N/A] 165.79 1.1 198.27| 220.00 0.00045] 72 inch 0.012 97.81]| 1,200.83 1,200.73| 1,216.60 1,216.20 9.77 9.47| 1,207.63 1,207.22
P1C |280+40 (MH110) |283+86 156.18 0.83] 12.60| 178.39 1.10 211.30| 346.00 0.00049| 72 inch 0.012| 101.69| 1,200.73 1,200.56| 1,216.20 1,216.00 9.47 9.44| 1,206.29 1,205.35
P1B |283+86 284+81 N/A N/A N/A| 178.39 1.09 209.90{ 110.00 0.00045| 72 inch 0.012 97.81] 1,200.56 1,200.51] 1,216.00 1,216.00 9.44 9.49| 1,205.35 1,204.71
P1A |284+81 Salt River N/A N/A N/A| 178.39 109 20950 11.42 0.00088| 72 inch 0.012] 135.76| 1,200.51 1,200.50| 1,216.00 1,208.00 9.49 1.50| 1.204.71 1,204 .46
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CITY OF
MESA

February 19, 1991

Mr. Dan Powell

Arizona Department of Transportation
District No. 1

2140 East Hilton

Phoenix, Arizona 85009

Subject: Project No. 91-25, Country Club Drive Widening,
Permit to Construct Storm Drain in Arizona Department of
Transportation Right-of-way.

Dear Mr. Powell:

In reference to our conversations with you concerning the above referenced
permit, the City of Mesa agrees to allow you to drain the paved areas of the
future Red Mountain Freeway Ramps and the existing Country Club Drive
Right-of-way into the proposed storm drain. The existing Country Club Drive
Right-of-way area should include that area from approximately 800-feet north of
McKellips Rod to approximately 2100-feet north of McKellips Road. The flow from
these areas should not exceed 20 cfs. ’

Based on this information please proceed with the processing of the permit and
return it to us at your earliest convenience.

Sincerely, E:
] P

HARRY /KENT
City Engineer
GL/rr

xc: - Keith Nath
Gene Larson

. Engineering
55 North Center Street =« P.O. Box 1466 = Mesa. Arizona 85211-1466 * (602) 644-2251



